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l. IInanupyemble pe3yJibTaThbl H3y4eHHs Y4eOHOIO MpeaMeTa XUMHUS

HJIaH]/IpyeMBIe pe3yJbTaTbl 0OCBOCHUA yqe61{0r0 nmpeamMera 8 kiaacc

ITo 3aBepuIeHUIO Kypca XMMUHW Ha Tarie OCHOBHOTO 00IIET0 00pa30BaHuUs BBITYCKHUKA
OCHOBHO LIKOJIBI I0JKHBI OBJIA/IETh CIEIYIOIIUMU PE3YIbTaTaAMU:

JIN4YHOCTHBIE Pe3yJIbTATHI:
JIn4HOCTHBIE PE3YNbTAThI OTPAXKAIOT CPOPMUPOBAHHOCTD, B TOM YHUCIIE B YACTHU:

1. I'paxnanckoro BocnuTanus GOpMUPOBAHUE AKTUBHOMN I'PAXKIAHCKOM MMO3UIINH,
I'PaKIaHCKOW OTBETCTBEHHOCTH, OCHOBAHHOW HA TPAJUIIMOHHBIX KYJIBTYPHBIX, JYXOBHBIX U
HPaBCTBEHHBIX LIEHHOCTSIX POCCUICKOTO 00IIEeCTBa.

2. ITaTpHOTHYECKOTO BOCIIUTAHMSI IEHHOCTHOTO OTHOILIEHUS K OT€UECTBEHHOMY
KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACJIE/INI0, TOHUMAHUS 3HAUYEHUS
(yka3bIBaeTCs HaMMEHOBaHKE) HAyKU B )KM3HU COBPEMEHHOT0 00I1eCcTBa, CHOCOOHOCTH
BIIIETh JOCTOBEPHOM MH(POpMAINEN 0 MepeoBbIX JOCTUKEHHUSIX U OTKPBITUSIX MUPOBOU 1
OTeueCTBEHHOM (yKa3bIBaeTCs HAUMEHOBAHUE), 3AMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUAX 00
yCTpOICTBE MHpa U 00IIeCTBa.

3. JIlyXOBHO-HPaBCTBEHHOTO BOCTIMTAHUS MPEJICTABIICHHUS O COIMMAIILHBIX HOPMaX U MpaBHJIax
MEXKJINIHOCTHBIX OTHOIICHUH B KOJUIEKTHBE, TOTOBHOCTH K pa3HOOOpPa3HOM COBMECTHOM
JESITETFHOCTH TPU BBHITIOJTHEHUH YI€OHBIX, IO3HABATEIHHBIX 33144, BHIMOJTHEHUN
9KCIEPUMEHTOB, CO3/1aHUU Y4eOHBIX TPOEKTOB, CTPEMIJICHHS K B3aUMOTIOHUMAaHUIO U
B3aMMOIIOMOIIY B MpOIlecce ITON y4eOHOM AeITeIbHOCTH; TOTOBHOCTH OLIEHUBATH CBOE
[IOBEJICHNE U NIOCTYNIKA CBOMX TOBAPUIIEH C MO3UIIMM HPABCTBEHHBIX U MTPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MOCIIEACTBUI MOCTYNKOB.

4. ®U3UUECKOro BOCIIUTAHUS, (POPMUPOBAHUS KYJIbTYPHI 3J0POBbS U SMOIIMOHATHHOTO
OJ1aronoyuns OCO3HaHMSI LIEHHOCTHU KU3HU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY
3/I0POBbIO, YCTAHOBKU Ha 3JJ0OPOBBIN 00pa3 KU3HU, OCO3HAHUS MOCIEACTBUI U HENPUITUS
BpPEAHBIX MPUBBIUEK, HEOOXOAUMOCTHU COOIIIOIEHUS TPABHII OE30M1aCHOCTU B OBITY U
peaTbHOM KU3HU.

5. pr,Z[OBOl"O BOCIIUTAaHUA KOMMyHI/IKaTHBHOﬁ KOMIICTCHTHOCTH B 06I_HCCTBGHHO HOHGSHOﬁ,
yqe6Ho - I/ICCJ'IG,Z[OBaTeJ'IBCKOI\/’I, TBOp‘ICCKOﬁ " ApYTUX BUAaxX ACATCIIBHOCTH, HHTEPECA K
MPaKTUICCKOMY U3YUYCHUIO HpO(i)eCCI/Iﬁ U TpyJda pa3jiIn4HOIo poJa, B TOM YUCJIC Ha OCHOBC
IIPUMCHCHUA IIPECAMCECTHBIX 3H3.HI/II71, OCO3HAaHHOTI'O BLI60pa HHHHBHHyaHBHOﬁ TPACKTOPHUH
PO AOCJIKCHHA O6p830B8.HI/IH C y‘IéTOM JJUMYHOCTHBIX HHTCPCCOB U CIIOCOOHOCTH K npeamMeTy,
O6H.[€CTB€HHI>IX HHTCPCCOB U HOTpe6HOCTeﬁ.

6. DKOJIOTHYECKOTO BOCIIUTAHHS SKOJOTHYSCKU uenecoo6pa3Horo OTHOIICHHA K IIPHUPOIAC
KaK HCTOYHUKY Kn3nu Ha BGMHe, OCHOBE €& CYIICCTBOBAHUS, TOHUMAHNA ICHHOCTU
3J0POBOIO U 0€30I1acHOTO 06pa3a JKHN3HHU, OTBCTCTBECHHOI'O OTHOIICHHUA K COGCTBCHHOMY
(I)I/BI/ILICCKOMy " IICUXUYCECKOMY 310POBbIO, OCO3HAHUS ICHHOCTHU CO6J'II-OI[€HI/I}I IpaBuJI
0e30ImacHOTo MOBCACHUS ITPU pa60Te C BCHICCTBAMH, a TAKKEC B CUTyallUAX, YTPOKAOIMIUX
3A0POBBIO U )KU3HU Jnoz[eﬁ; CIIOCOOHOCTH NPUMCHATDb 3HAHUA, [I0JTYIaCMBIC ITPHU U3YUCHUHN
npeamMeTa, i peieHus 3a1aq, CBA3aHHbIX C Oprmanmeﬁ HpHpOI[HOfI cpe,uoﬁ, MOBBIIICHUSA
YPOBHA AKOJIOTHYECKOM KYJIBbTYpPbI, OCO3HAHU r100aJIbHOTO XapakKTepa 9KOJIOTHICCKUX
HpO6J’I€M n l'[yTefI HX peIICHUSA ITOCPCACTBOM METOJO0B MPCAMETA,; SKOJIOTUICCKOT'O
MBIIIJICHUA, YMCHHA PYKOBOJACTBOBATLCA UM B HO3H&B&TCJ’ILHOI>1, KOMMyHHKaTHBHOﬁ n
COIIMaIbHOM IIPpaKTHUKE.



7. LlenHocTel HaydHOr 0 MO3HaHUsA MUPOBO33pEHYECKUX IPEICTABICHUN COOTBETCTBYIOLINX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABISAIOIIMX OCHOBY JUIsl IOHUMaHUs
CYIIHOCTH HAyYHOH KapTHUHBI MHUPa; MIPEJICTABICHHI 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHUSA IIPUPOJIBL, B3AUMOCBA35X YEI0BEKA C IPUPOJIHOMN CPENOii, O PO IPEIMETa B
IIO3HAHUM 3TUX 3aKOHOMEPHOCTEM; II03HABATEIIbHBIX MOTUBOB, HAIIPABJIICHHBIX Ha
MOJTy4eHHE HOBBIX 3HAHHH M0 IPEMETY, HEOOXOIUMBIX [T 00BSICHEHUS HAOII0TaeMbIX
MIPOIIECCOB U SIBJICHHUI; TIO3HABATEIBHONW U HH(POPMAIIMOHHON KYIBTYpPhI, B TOM YHCIIE
HaBbIKOB CaMOCTOSITEJILHON paboThl ¢ y4EOHBIMU TEKCTAMHU, CIIPABOYHON JTUTEPATYPOH,
JTOCTYITHBIMU TEXHHYECKHMH CPEJCTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHI; HHTEpeca K
00y4eHHIO U TIO3HAHHUIO, JII0003HATEIbHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHMIO, NCCIIEA0BATENbCKOM AEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HaIPaBJIEHHOCTH U YPOBHS 00y4YEeHHUs B lalbHEHUIIEM.

MeTaHpeI[MeTHble pe3yJbTaThbl:

1. Omnpenenenue 1eneit COOCTBEHHOTO 00YUYEHHSI, TOCTAHOBKA U (GOPMYITHPOBAHUE /ISl CEOst
HOBBIX 3a14a4.

2. TlnanmpoBaHue MyTel TOCTHKEHHUS )KETAEMOTO pe3yabTaTa 00yIeHUsT XUMUH KaK
TEOPETUYECKOT0, TAK ¥ SKCIIEPUMEHTAIBHOTO XapakTepa.

3. CooTHeceHHe CBOUX JEHCTBUH C IUTAHUPYEMBIMH
pe3yJIbTaTaMy, OCYIIECTBICHHE KOHTPOJIS CBOCH NEATEILHOCTH B ITPOLIECCE.

4. JlocTmxeHus pe3yabTaTa, OIpeesieHne Coco00B AeMCTBUM MPHU BBITOJHEHUU
Ja00PATOPHBIX U MPAKTHYECKHUX pA0OT B COOTBETCTBUU C MPABUIAMH TEXHHKHU
0€30I1aCHOCTH.

5. OmnpeneneHue UICTOYHUKOB XUMUYECKOH HH(OpMAIINH, TOJTYYeHHUE U aHAIIU3 €€,
co3gaHue HH(GOPMALMOHHOTO MPOAYKTA U €0 MPe3eHTaIHS.

6. lcmonp30BaHME OCHOBHBIX HUHTCJUICKTYAJIbHBIX onepauﬂﬁ: aHaJIn3a U CUHTE3a,
CpaBHCHHA U CUCTEMATU3alllu, O606H_ICHI/I$I M KOHKPETU3alluH, BBISABICHUEC IIPUYNHHO-
CJIICACTBECHHBIX CBS3CH U IOCTPOCHUEC JTOTUYCCKOI'O paCCyKACHUA U YMO3aKIIHOUCHUA
(I/IH,Z[YKTI/IBHOFO, JACAYKTUBHOTI'O U I10 aHaHOFI/II/I) Ha MaTepuraji€ CCTECTBEHHO-HAYYHOI'O
COACpKaHU.

7. YmMmenue CO3ar0T, MIPUMCHATL U HpeO6p330BI>IBaTB 3HAaKH 1 CHUMBOJIbI, MOACJIN U CXEMBbI
JJIA PEIICHUA y‘{e6HBIX 1 II03HABaTCJIbHBIX 3aJa4.

8. (DOpMI/IpOBaHI/IC " Pa3BUTUC SKOJIOTMYCCKOTO MBIIIUICHU, YMCHUC IIPUMCHSTH €TI0 B
HOSHaBaTCHLHOﬁ, KOMMYHHKaTHBHOﬁ, COIlMaIbHOM IIPAaKTHUKEC U HpO(i)CCCHOHaHBHOﬁ
OPHUCHTALIUH.

9. T'enepupoBaHue UJIEH U ONPEICIICHHE CPEACTB, HEOOXOAMMBIX JJIS UX Pealln3aliu.

1. TlpeameTHble pe3yabTaThl:
BbInycKHHMK Hay4YuTCs:
e  XapaKTepu30BaTh OCHOBHBIE METO/IbI MO3HAHUS: HAOIIO/IEHUE, N3MEPEHHUE, IKCIIEPUMEHT;

e OIIMCHIBATh CBOMCTBA TBépIIBIX, KHUAKUX, Ta3006pa3HLIX BCIICCTB, BBIACIIAA UX
CYIICCTBCHHBIC IIPHU3HAKH,

® PaCKpbIBATb CMBICII OCHOBHBIX XUMHWYCCKHUX MOHSITUMN «aTOM», «KMOJICKYJIa»,
«XUMHYECKUUN QJICMCHT», «KIIPOCTOC BCIICCTBOY», KCJIOKHOC BCUICCTBO», «BAJICHTHOCTLY,
«XUMHUYICCKas pCaKklusa», UCIOJIb3Yysl 3HAKOBYIO CUCTCEMY XHUMUHU,



PacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHS MacChl BEIIECTB, IOCTOSHCTBA COCTABA,
aTOMHO-MOJIEKYJISIPHON TEOpUU;

pa3nuyaTth XUMUYECKUE U (PU3HUECKHE SIBIICHHUS,

Ha3bIBaTh XUMUYECKUE DJIEMEHTHIL;

OIIpENIeNATh COCTaB BELIECTB 10 UX (hopMyIaM;

OTPEEIIATh BaJIEHTHOCTh aTOMa 3JIEMEHTa B COEAMHEHUSX;
ONPEIENATh TUIl XUMHUYECKUX PEaKILINi;

Ha3bIBaTh IPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKLnii;

BBIABJIATH MIPU3HAKHW, CBUACTCIIBCTBYIOIIHUE O IPOTCKAHUN XUMHYECKOH pCakuuun 1npu
BBITIOJIHEHUN XUMHWYCCKOI'O OIIbITA,

COCTaBJIATH (GOPMYITBI OMHAPHBIX COCTMHEHHUI M COCTABIIATh YPABHEHUS XUMHUYECKUX
peakumii;

coOnroaaTh mpasBuiia 6e301macHOi paboThI IPU MPOBEIECHUH OTIBITOB;
MOJIb30BATHCS TAOOPATOPHBIM 000PYIOBAHUEM H TTOCYIOH;

BBIYUCIIATHE OTHOCUTCIIBHYIO MOJICKYIIAPHYIO 1 MOJIIPHYIO MAaCChl BEILICCTB,;
BBIUMCIIATH MacCOBYIO JOJTF0 XUMHUYECKOTO dJIEMEHTA 110 (OPMYJIe COSAMHEHUS;

BBIYHCIISATH KOJIMYECTBO, 00BEM HITM MaccCy BEIIeCTBa 10 KOJIMYECTBY, 00bEMY, Macce
peareHToB WK IPOAYKTOB PEAKIIHH;

XapaKkTepu30BaTh GU3NYECKUE U XUMUUECKHUE CBOMCTBA MPOCTHIX BELIECTB: KUCIOPOJa U
BOJIOPO/JIA;

pacrno3HaBaTh OMBITHBIM IyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPOI, BOAOPO/I;
PacKpbIBaTh CMBICII 3aKOHA ABOTaIpO;

PacKpbIBaTh CMBICI OHATUHN «TEMI0BOM 3(PPEKT peakuun», «MOJISIPHBIA 00BEM»;
XapakTepu30BaTh GU3NYECKUE U XUMHUUECKHUE CBOMCTBA BO/IBI;

PacKpbIBaTh CMBICIT TIOHATHUS «PACTBOPY;

BBIYHCIISITH MAaCCOBYIO JIOJIFO pPAaCTBOPEHHOTO BEIIECTBA B PACTBOPE;

MIPUTOTOBIISATH PACTBOPHI C ONIPEICTIEHHON MacCOBOIl /10Jiel paCTBOPEHHOTO BEIIECTBA;
Ha3bIBATh COCMHEHUS U3YYCHHBIX KJIACCOB HEOPraHUYECKHUX BEIIECTB;

XapaKTCPHU30BaATb (1)I/I3I/I‘IGCKI/IC 1 XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HCOPraHNYCCKUX BCIICCTB: OKCUIOB, KUCIIOT, OCHOBaHHﬁ, COJ'ICfI;

ONpCACIIATh ITPUHAAJICIKHOCTD BCHICCTB K OIIPCACIICHHOMY KIJIACCY CO@HHHCHHﬁ;
COCTaBJIATDH (l)OpMy.]'IBI HEOPraHNYCCKUX COCIUHEHUN HU3YUYCHHBIX KIIACCOB;

MMPOBOAUTD OIBITHI, ITIOATBCPIKAAOINEC XUMHUYCCKUC CBOMCTBA HU3YUYCHHBIX KJIaCCOB
HCOPraHN4YCCKUX BCIICCTB,

PaCno3HaBaTh ONBITHBIM IIYTEM PACTBOPLI KUCIIOT U LIEeI0Y el 110 U3MEHEHHIO OKpaCKu
HHAUKATOpA,

XapaKTCPpU30BaTh B3aUMOCBA3b MCKY KJIaCCaAMU HCOPTraHUYCCKUX COCI[PIHCHHﬁ;



e  OOBSACHATH 3aKOHOMCPHOCTU U3MCHCHUA CTPOCHUS aTOMOB, CBOMCTB 3JIEMEHTOB B
npeaciiax MajibIX MEPHUOA0B U INIaBHBIX IMOATPYIIIL;

e  COCTaBJISTh CXEMBI CTPOEHUS aTOMOB NEPBbIX 20 3IEMEHTOB NIEPUOANYECKOI cucTeMbl /1.
U. Menneneena;

e OIpCACATb CTCIICHDb OKHUCIICHHUA aTOMA 3JICMCHTA B COCANHCHUU

e HAa3bIBATh q)aKTopm, BJIMAIOIIMEC HA CKOPOCTH XHUMHUYECKOU pPCaKuum;

o KJIaCCI/I(bI/HII/IpOBaTI) XUMHUYCCKHUEC PCAKIINU 10 PA3JIMYHBIM IIPHU3HAKAM;

e  XapaKTCPU30BaThb B3aUMOCBA3b MCKAY COCTaBOM, CTPOCHHUEM U CBOMCTBaAMH HEMCTAJIJIOB,
e  XapaKTCPU30BaThb B3aUMOCBA3b MCKAY COCTABOM, CTPOCHHUEM U CBOMCTBaAMH MCTAJIJIOB,

e OLICHUBATH BIMSHUE XUMHUUYECKOIO 3arpA3HEHUS OKPYXKAIOILIEH Cpeibl Ha OPraHu3M
YEIJIOBEKA;

e TPaMOTHO OOpaIIaThCs C BEIIECTBAMHU B MOBCEIHEBHOM KU3HH;
BbINyCKHUK NMOJYYUT BO3MOKHOCTb HAYUHThCSI:

e BBIIBHUIATH M NPOBEPATH SKCIEPUMEHTAIBHO THIIOTE3bI O XUMHUYECKHX CBOMCTBAX
BEIIECTB Ha OCHOBE UX COCTaBa M CTPOEHUS, UX CHOCOOHOCTH BCTYNAaTh B XUMUYECKHE
peakuyu, 0 XapakTepe U MPOAYKTaX PA3IMYHBIX XUMUYECKUX PEAKIIHil;

e XApakTepuioBaTb BCUICCTBA IO COCTaBy, CTPOCHUIO U CBOfICTBaM, YCTaHaBJIWBAKOT
IPUYHUHHO-CJICACTBCHHBIC CBA3U MCXKAY JaHHBIMU XapaKTECPHUCTUKAMU BCIICCTBA,

e  COCTABJISATH MOJICKYJSIPHbBIC U MOJHbIE HOHHBIE YPABHEHHUS MO COKPAIIEHHBIM HOHHBIM
YpaBHEHUSM;

e TIPOrHO3UPOBATH CIIOCOOHOCTH BCIICCTBA IPOABIIATh OKHCIIUTCIBHBIC UIIN
BOCCTaHOBHTEIIFHEIC CBOMCTBA C YUE€TOM CTEIIEHEH OKHCIICHUS 9JICMCHTOB, BXOJAIIUX B
€ro CoCras,

e COCTABJATH YpPaBHCHUA peaKHHﬁ, COOTBCTCTBYIOIIHUX ITOCICA0BATCIIBHOCTHU
npeBpameHI/Iﬁ HCOPTraHNYCCKNX BCUICCTB pa3JIMYHBIX KIIACCOB,

e BbI/IBUTAaTb U MPOBEPATDH SKCIICPUMEHTAJIBHO 'MIIOTE3BI O PE3YJIbTaTax BOS,I[CI;'ICTBI/IH
Pa3JIMIHBIX (baKTOpOB Ha UBMCHCHHUE CKOPOCTHU XUMHYECKOH PEaKnuu;

e HCHOJb30BAaTh IPUOOPETEHHBIC 3HAHUS JIJIS1 SKOJIOTUYECKH TPAMOTHOTO MTOBEJICHHUS B
OKpY’KaroIlen cpene;

e MNCIOJb30BATH HpI/IO6peTéHHLIe KIIFOUCBBIC KOMIICTCHIMH IIPU BBIIIOJIHCHUH ITPOCKTOB U
y‘le6HO-I/ICCJ'IeI[OBaTeJ'ILCKI/IX 3aa4 110 U3Y4YCHUIO CBOﬁCTB, croco0oB TMOJIYYCHHA U
paciio3HaBaHus BCIICCTB,

e 00bHEKTHMBHO OLICHMBATDb I/IH(l)OpMaI_II/IIO 0 BCHICCTBAX U XUMHUYCCKUX ITPOLECCAX;

e KPUTHIECCKH OTHOCUTBLCH K HCCBZ{OH&y‘iHOfI I/IH(I)OpMaLII/II/I, HC)IO6pOCOBeCTHOI71 peKiiamMe
B CpCACTBAX MaccoBOH I/IH(i)OpMaLII/II/I;

e 0CO3HABATBb 3HAYCHUC TCOPECTUIYECKUX 3HAHUM 110 XUMUH IS HpaKTquCKOﬁ
JACATCIBbHOCTH YCJIOBCKA,

co3aaBaTb MOJCIN U CXEMBI IJIsI pEHICHU y‘-IC6HBIX M IMO3HABATCJIbHBIX 3a/a4,; IOHUMAaTh
HeO6XO,[[I/IMOCTB C06J'IIOIICHI/IH npennncaHI/Iﬁ, npeajiaracMbiX B MHCTPYKIUAX 1O WUCIIOJIb30BAHUIO
JICKApCTB, CPCACTB OBITOBOM XUMHUU U Ap.



HJIaH]/IpyeMBIe pe3yJbTaTbl 0OCBOCHUA yqe61{0r0 nmpeamMerTa 9 kaacc

ITo 3aBepiIeHUIO Kypca XMMUU Ha 3TaHE OCHOBHOTO 00IIET0 00pa30BaHuUs BBITYCKHUKA
OCHOBHO IIKOJIBI I0JKHBI OBJIAJIETh CIIEIYIOIUMHU PE3YIbTaTaAMMU:

JIN4HOCTHBIE Pe3yJIbTATHI:
JIn4HOCTHBIE PE3YNbTAThI OTPAXKAIOT C(POPMUPOBAHHOCTD, B TOM YHUCIIE B YACTHU:

1. I'paxnanckoro BocnuTanus GOpMUPOBAHUE AKTUBHOMN I'PAXKIAHCKOM MO3ULINH,
IPaKIaHCKOW OTBETCTBEHHOCTH, OCHOBAHHOW HA TPAJMIIMOHHBIX KYJIbTYPHBIX, TYXOBHBIX U
HPaBCTBEHHBIX LIEHHOCTSIX POCCUICKOTO 00IIeCTBa.

2. ITaTpHOTHYECKOTO BOCIIUTAHMSI LIEHHOCTHOTO OTHOILIEHUS K OT€UECTBEHHOMY
KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACJIE/INI0, TOHUMAHUS 3HAUYEHUS
(yka3bIBaeTcs HAMMEHOBaHNE) HAyKU B )KU3HU COBPEMEHHOTO OO0IIECTBA, CIOCOOHOCTH
BIIQIETh JOCTOBEPHON MH(POpMAINEN 0 MepeoBbIX JOCTUKEHUSIX U OTKPBITUSIX MUPOBOU 1
OTEUeCTBEHHOM (YKa3bIBA€TCs HAUMEHOBAHUE), 3AMHTEPECOBAHHOCTH B HAYUHBIX 3HaHUAX 00
yCTpoiicTBE MHpa U 00IeCTBa.

3. IyXOBHO-HPABCTBEHHOT'O BOCIUTAHUS MIPEICTABICHUS O COLMAIBbHBIX HOPMax U MpaBUiIax
MEXJIMYHOCTHBIX OTHOIIEHUN B KOJJIEKTUBE, TOTOBHOCTH K pa3HOOOpa3HOM COBMECTHOM
NeSITeNIbHOCTH MPH BBINOJIHEHNWN Y4€OHBIX, TO3HABATENbHBIX 33/1a4, BBINOIHEHUH
SKCIEPUMEHTOB, CO3/IaHUU Y4eOHBIX TPOEKTOB, CTPEMIJICHHS K B3aUMOIIOHUMAHUIO U
B3aMOIIOMOIIY B MpoIlecce ITON yu4eOHOM AeITeTbHOCTH; TOTOBHOCTH OLIEHUBAThH CBOE
MOBE/ICHNE U TIOCTYIKH CBOUX TOBApHILEH C MO3UIIMK HPABCTBEHHBIX U IIPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MOCIEACTBUI MOCTYNKOB.

4. ®U3MYECKOro BOCIIUTAHUS, POPMUPOBAHUS KYJIbTYPHI 310POBbS M SMOIIMOHATBHOTO
0J1aronoyuns OCO3HaHMSI LIEHHOCTHU KU3HU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY
3/I0pOBbIO, YCTAHOBKU Ha 3JJ0POBBIN 00pa3 KU3HU, OCO3ZHAHUS MOCIEACTBUI U HENPUITUS
BpPEIHBIX MTPUBBIYECK, HEOOXOIUMOCTH COOJIOICHUS MPABIIT O€30MACHOCTH B OBITY H
peabHOM KU3HM.

5. TpyioBOro BOCIUTAHUS KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOILIIECTBEHHO MOJIE3HOIA,
y4eOHO - UCCIIe0BATEIbCKOM, TBOPUECKOM U JPYTrUX BUAAX JEATEIBHOCTH; HHTEpEca K
MIPAKTUYECKOMY U3y4EeHHIO TIpodeccuil v TpyAa pa3IuvyHOro poja, B TOM YUCIIE HAa OCHOBE
MIPUMEHEHHUSI TPEAMETHBIX 3HaHUH, 0CO3HAHHOTO BbIOOPA MHANBUAYAbHON TPAEKTOPUU
MPOJIOJKEHHSI 00pa30BaHUs C YUETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K IIPEIMETY,
0OLIECTBEHHBIX UHTEPECOB U OTPEOHOCTEH.

6. DKOJIOTHYECKOTO BOCIIUTAHHS SKOJOTHUSCKU uenecoo6pa3Horo OTHOLICHUSA K IIPUPOAC
KaK HCTOYHUKY Kn3nu Ha BGMHG, OCHOBE €& CYILICCTBOBAHUS, TIOHUMAHWA ICHHOCTU
3A0pPOBOIo U 0e30macHOro 06pa3a KHU3HH, OTBCTCTBCHHOI'O OTHOILLICHUA K CO6CTB6HHOMy
(I)I/ISI/I‘IGCKOMY H IICUXUYCCKOMY 310POBbIO, OCO3HAHUS ICHHOCTHU CO6J'IIOI[€HI/I$I IIpaBUjI
0e30ImacHOTo MOBCACHUS ITPU pa60Te C BCHICCTBAMU, a4 TAKIKEC B CUTyallUAX, YI'PDOKAOIIUX
3A0POBBIO U JKU3HU Jnoz[eﬁ; CIIOCOOHOCTH NPUMCHATDb 3HAHUA, [I0JTYy1aCMBIC ITPHU U3YUCHUHN
npeameTa, i peieHus 3a/1aq, CBA3aHHbIX C Oprmanmeﬁ HpHpOI[HOfI cpenoﬁ, MOBBIIICHU A
YPOBHA AKOJIOTHYECKOM KYJIBbTYPbI, OCO3HAHUMA r100aJIbHOTO XapaKTepa 9KOJIOTHICCKUX
HpO6J'IeM n l'[y’l“efl HX pelICHUs IMOCPCACTBOM METOAO0B MPCAMETA,; SKOJIOTUICCKOT'O
MBIIIJICHUA, YMCHHA PYKOBOJACTBOBATLCA UM B HOBH&B&TGJ’ILHOI’I, KOMMYHHKaTHBHOﬁ )51
COIIMAIBHOM IPpaKTHUKE.

7. HCHHOCTCI‘/’I HAayY4YHOI'O IMO3HAHUSA MI/IpOB033pCH‘-ICCKI/IX Hpe,Z[CTaBJ'ICHI/Iﬁ COOTBCTCTBYIOLIHUX
COBPCMCHHOMY YPOBHIO PA3BUTHA HAYKH U COCTABJIAIOIINUX OCHOBY IJId TIOHUMAHUA
CYITHOCTHU Haquoﬁ KapTUHBI MHPa; npeszaBneHHﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTSX
Pa3sBUTUA MIPUPOAbI, B3AUMOCBA34X YCJIOBCKA C HpPIpO,Z[HOfI CpC,Z[OfI, 0 pOJIM MpeaAMCTa B



IIO3HAHUM 3TUX 3aKOHOMEPHOCTEM; II03HABATEIIBHBIX MOTUBOB, HAIIPABJIICHHBIX Ha
MOJIy4eHHE HOBBIX 3HAHHUH MO MPEMETy, HEOOXOIUMBIX Ui 0OBSICHEHUS HAOII0JaeMbIX
MIPOIIECCOB U SIBJICHHUI; TIO3HABATEIbHON U MH(POPMAIIMOHHON KYJIBTYPhI, B TOM YHUCIIE
HABBIKOB CaMOCTOSATENILHOW Pa0OThI ¢ Y4€OHBIMH TEKCTaAMHM, CIIPABOYHON JIUTEPATYPOH,
JTOCTYIHBIMU TEXHUYECKHMHU CPEJCTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHI; HHTEpeca K
00y4eHHIO U TIO3HAHHUIO, JII0003HATEILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHMIO, HCCIIEA0BATENbCKON NEATENILHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJIEHHOCTU U YPOBHS 00Y4YEHHUs B lalbHEHUILIEM.

MeTal’[pe}]MeTl—[l)Ie pe3yJabTaThbl:

1.

8.
1.

onpeaeneHue 1eneii coOCTBEHHOTO 00yUeHMs, TOCTAaHOBKA U (HOPMYITHPOBAHUE IS
ceOs HOBBIX 3aJ1a4;

IUIAHMPOBaHUe MyTeHl TOCTHXKEHUS KEJIaeMOT0 pe3ysibTaTa 00ydeHUs: XUMHUH KaK
TEOPETUYECKOT0, TAK ¥ SKCIIEPUMEHTAIBHOTO XapaKTepa;

COOTHECEHHEe CBOMX JCHCTBUN C IUTAHUPYEMBIMHU

pe3yabTaTaMy, OCYILECTBIEHUE KOHTPOJISI CBOEH JEATEIbHOCTH B IIPOLIECCE TOCTUKEHUS
pe3ynbpTaTa, orpe/ielIeHle crioco00B IEHCTBUM NP BHIMOIHEHUU Ja00paTOPHBIX U
IMPAKTUICCKUX pa60T B COOTBCTCTBHHU C ITPpaBUJIaMU TCXHUKHU 6630HaCHOCTI/I;

onpeeseHUe NCTOYHUKOB XUMHUECKON MHPOpMAIINH, [TOJIyYeHUE U aHATU3 €€,
co3gaHue HH(OPMALMOHHOTO IPOAYKTA U €ro MpPe3eHTaIus;

HCNO0Jb30BAHNE OCHOBHBIX MHTEJUICKTYATBHBIX OTIEpAIINii: aHATN3a U CHHTE3a,
CpPaBHEHHMSI U CUCTeMaTH3allK, 00001IeHUS 1 KOHKPETU3alluH, BbISIBJICHHE IPUYUHHO-
CJIEICTBEHHBIX CBSI3€H U MOCTPOEHHUE JIOTHUECKOTO PACCYXACHUS U YMO3AKIIIOUEHUS
(MHIYKTUBHOTO, IEAYKTUBHOI'O U 10 aHAJIOTHH) Ha MaTepHajie €CTeCTBEHHO-HAYYHOTO
COJIepKaHNUS;

YMEHHUE CO3aar0T, IPUMCHATD U Hp606pa3OBI>IBaTB 3HaKH 1 CUMBOJIBI, MOJCIIN U CXCMbI
JJIA PEIICHUA y‘{e6HBIX U II03HABaTCJIbHBIX 3aJa4,

(])opanOBaHne H PAa3BUTHUE DKOJIOTHYCCKOI'O MBINIJICHUSA, YMCHUE IIPUMCHATH €TI0 B
HO3HaBaTeJIBHOI>'I, KOMMYHHKaTHBHOﬁ, COHI/IEU'IBHOIZ IIPAaKTHUKEC U HpO(bCCCHOH&JIBHOfI
OpUCHTAlHH,

r¢eHepupoBaHue I/I,Z[eﬁ " OIIPCACIICHUC CPCIACTB, HCO6XO,I[I/IMBIX AJId UX pe€ain3alu.

Hpe,[[MeTHLIe PE3YJIbTAThI:

BbInyCKHUK HAY4YHUTCH:

XapaKTCPHU30BaATb OCHOBHBIC MCTO/IbI IIO3HAHU ! Ha6J'IIO,Z[eHI/Ie, HU3MCPCHHUC, DKCIICPUMCHT,

ONHUCKLIBATh CBOMCTBA TBépI[BIX, KUIKHUX, F33006p33HLIX BCIICCTB, BBIACTIAA UX
CYIICCTBCHHBIC TIPHU3HAKH,

PACKpPBIBATH CMBICII OCHOBHBIX XUMHWYCCKUX MOHSITUMN «aTOM», «KMOJICKYJIa»,
«XUMHYECKUU QJICMEHT», «KIIPOCTOC BCIICCTBO», «CJIOKHOC BCUICCTBO», «BAJICHTHOCTBY,
«XUMHUYICCKas pCaKklusa», UCIIOJIb3Yys 3HAKOBYIO CUCTEMY XUMUHU,

PacKpbIBaTh CMBICII 3aKOHOB COXPAHEHUS MacChl BEIIECTB, TOCTOSHCTBA COCTABA,
aTOMHO-MOJIEKYJISIPHON TEOPUH;

pa3iiniaTtb XUMHUYCCKUEC U (I)I/ISI/I‘-ICCKI/IC SABJICHHAA,
Ha3bIBATb XUMHWYCCKHE JJICMCHTEI,

ONpCACIIATh COCTAaB BEHICCTB IO UX (bopMynaM;



OIIPENEIATh BAJICHTHOCTh aTOMA JIEMEHTA B COCAUHECHUAX;
OIIPENEIATh TUIl XUMUYECKUX PEaKIINM;
Ha3bIBaTh IIPU3HAKU U YCIOBHS IIPOTEKAHUS XUMHUECKUX PEAKIINA;

BBIABJIATH MIPU3HAKK, CBUACTCIIBCTBYIOIIHME O IPOTCKAHUN XAMHYECKOH pCaKkuuu 1npu
BBITIOJIHEHUH XUMHWYCCKOI'O OIIbITA,

COCTaBJIATH (POPMYIIBI OMHAPHBIX COCTMHEHU;

COCTaBJIATh YPAaBHCHUA XUMHUYCCKHUX peaKHHﬁ;

coOnroaaTh mpasBuiia 6e30MacHOM pabOThI IPHU MPOBEIEHUU OTIBITOB;
10JIb30BaThCs 1a00OPATOPHBIM 000PYAOBAaHUEM U MOCYAOM;

BBIYUCIIATD OTHOCUTCIIbBHYIO MOJICKYJIIAPHYIO 1 MOJISIPHYIO MAaCChl BEIICCTB,
BBIUMCIIATH MacCOBYIO JOJIO XUMHUYECKOTO AJIEMEHTa 110 (hOpMYIIe COSIMHEHHUS;

BBIYHCIISATH KOJIMYECTBO, 00BEM MITM MaccCy BEIIECTBA MO KOJUYECTBY, 00bEMY, Macce
peareHToB WK IPOAYKTOB PEaKIIHH;

XapaKkTepu30BaTh GU3NYECKUE U XMMHUECKHUE CBOMCTBA MPOCTHIX BELIECTB: KUCIOPOJa U
BOJOPOAA;

MOJIy4aTh, COOMPATh KUCIOPOJ U BOJIOPOS;

pacrno3HaBaTh OMBITHBIM IYTEM ra3000pa3Hble BEUIECTBA: KUCIOPO, BOJOPOI;
pacKpbIBaTh CMBICIT 3aKOHA ABOTapoO;

PacKpbIBaTh CMBICI IOHATUHN «TEMI0BOM 3PPEKT peakun», «MOJISIPHBIA 00BEM»;
XapaKkTepu30BaTh GU3NYECKUE U XUMHUUECKHUE CBOMCTBA BOJIBI;

PacKpbIBaTh CMBICIT TIOHATHUS «PACTBOPY;

BBIYHCIISITH MACCOBYIO JOJII0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

MIPUTOTOBIISATH PACTBOPHI C OIPEICIEHHOI MacCOBOM J10JIeH pacCTBOPEHHOTO BEILIECTBA;
Ha3bIBaTh COCMHEHHS U3YYCHHBIX KJIACCOB HEOPraHUYECKHUX BEIIECTB;

XapaKTCPHU30BaATb (1)I/I3I/I‘IGCKI/IC 1 XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HCOPraHU4CCKUX BCIICCTB: OKCUIOB, KUCJIOT, OCHOBaHHﬁ, COHCﬁ;

ONpCACIIATh ITPUHAAJICIKHOCTD BCUICCTB K OIMMPCACIICHHOMY KIIACCY COGﬂHHCHHﬁ;
COCTaBJIATH (I)OpMy.]'IbI HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ HU3YUYCHHBIX KJIACCOB;

MIMPpOBOAUTD OIBITHI, TIOATBCPIKAAOINEC XUMUYCCKUC CBOMCTBA HU3YUYCHHBIX KJIACCOB
HCOPraHNYCCKUX BCIICCTB,

PaCno3HaBaTb ONBITHBIM ITYTEM PACTBOPHLI KUCIIOT U IIeI09el M0 U3MEHEHUIO OKpacCKu
HUHAUKATOpA,

XapakTepHu30BaTh B3aUMOCBS3b MEXY KIaCCaMH HEOPTAHUYECKUX COCIUHEHU;
packpsiBaTh cMmbica [lepuoanueckoro 3akona J[. 1. Menneneesa;

OOBSACHATH (bI/IBI/I‘{eCKI/Iﬁ CMBICJI aTOMHOTI'O (HOpHI[KOBOI‘ 0) HOMCEpa XUMHUYCCKOTO
QJICMCHTA, HOMCPOB T'PYIIIILI U IIEpHUOaa B Hepnom/mecxoﬁ CUCTEMC I[ n. MeHaeneeBa;



O0OBSICHITH 3aKOHOMCPHOCTU U3MCHCHUA CTPOCHUS aTOMOB, CBOMCTB 3JIEMEHTOB B
npeaciiax MajibIX MEPHUOA0B U INIaBHBIX IMOATPYIIIL;

XapaKTEePU30BATh XUMUYECKUE FJIEMEHTHI (OT BOJAOPO/Ia 10 KAJIbIUs) HA OCHOBE UX
MOJIOKEHHsI B iepuotnueckoii cucteme /1. . MenneneeBa 1 0COOEHHOCTEH CTPOCHUS UX
aTOMOB;

COCTABJIATH CXEMBI CTpOCHI/Iﬂ aTOMOB HepBI)IX 20 3JICMCHTOB HGpHOI[H‘-IGCKOfI CHUCTEMBI I[
U. Menneneena;

PaCKpBIBATH CMBICII MOHATHH: «XHMHYECKas CBA3b», «OJICKTPOOTPULIATCIBHOCTD),

XapaKTepU30BaTh 3aBUCUMOCTbH (PU3MUECKUX CBOMCTB BELIECTB OT THIMA
KPUCTAJUTMYECKOMN PEIIETKY;

ONpCACIIATL BU XAMHWYECKOH CBSI3U B HCOPraHM4CCKUX COCANHCHUAX

n300pakaTh CXEMbI CTPOCHUSI MOJIEKYJT BEIIECTB, 0Opa30BaHHBIX PA3HBIMU BHIAMH
XUMHYECKHUX CBSI3EH;

PaCKpEIBAaTh CMBICIT MMOHATHH «HMOH», KKATHUOH», KAHHUOH», «3JICKTPOJIUTHI»,
KHEDICKTPOIUTEID), <QJICKTPOJIUTHUYCCKASA ANCCOLALUSAY, KOKUCIUTEIIb», KCTCIICHD
OKHCIICHHU», KBOCCTAaHOBHUTECIIB), KOKHCICHHUC», «BOCCTAHOBJICHUC),

OTIPENIETISATh CTEIIeHb OKUCIICHUS aTOMa JJIEMEHTA B COSMHEHUH;
paCKpBIBaTB CMBICJI TeOpI/II/I BHCKTpOHHTquCKOfI Aucconuanu,
COCTaBJISITh YPABHEHUSI SJIEKTPOJIUTUUECKONU TUCCOUMAIIMN KUCIIOT, IIE0Y€eH, COJIeH;

OOBSACHATH CYIITHOCTB IPOIecca ICKTPOTUTHISCKOMN TUCCOIMANNN U PEeaKIInii HOHHOTO
o0OMeHa;

COCTaBIISATh MOJIHBIE U COKpAIIEHHbIE HOHHBIE YPAaBHEHUS peakinii 0OMeHa;

OTIPEIEeNIATh BO3MOKHOCTh MMPOTEKAHUSI peakluii HOHHOTO OOMEHa;

MIPUBOJIUTH PEAKIIMU, TIOITBEPKIAIOUINE KAUeCTBEHHBIN COCTaB pPa3IMUHbIX BEUIECTB;
OTIPEIEIIATh OKUCIUTENb U BOCCTAHOBUTED;

COCTaBIISATh YPAaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA;

Ha3bIBaTh ()aKTOPBHI, BIUSAIONINE HA CKOPOCTh XUMHUYECKOUN peaKinu;

KJIaCCU(UIIMPOBATH XUMUYECKUE PEAKIIUU 10 PA3TMYHBIM PU3HAKAM;

XapaKTepU30BaTh B3aUMOCBSI3b MEXIY COCTABOM, CTPOCHHUEM U CBOMCTBAMU HEMETAIJIOB;

IMPOBOAUTD OIIBITHI IO ITOJTYUYCHULO, CO6I/IpaHI/II-O " U3YUYCHUIO XUMHWYCCKUX CBOMCTB
ra3006pa3HLIX BCIHICCTB: YIICKHUCJIOIO I'a3a, aMMHaKa,

Pacnio3HaBaTb ONIBITHBIM HYTCM l"83006p3.3H]':>Ie BCIICCTBA: er'IeKI/ICJ'IHﬁ ra3 1 aMmMmak;
XapaKTCpU30BaTh B3aUMOCBA3b MCXKIAY COCTABOM, CTPOCHHUEM U CBOMCTBaMH MCTAJIJIOB;

Ha3bIBATh OPTaHUYCCKHUEC BCIICCTBA 110 UX (bopMyne: MCTaH, 9TaH, OTUJICH, MCTAaHOJI,
9TAaHOJI, TVTIMIOCPUH, YKCYCHAs KUCJIO0TA, aMUHOYKCYCHAs KUCJI0Ta, CTCApUHOBAA KUCJIOTA,
OJICMHOBAsA KHCJIOTA, I'JIFOKO34a,

OLCHUBATH BIIMAHUC XUMHUYCCKOTO 3arpsA3HCHUA oxpymaromeﬁ CpCabl Ha OpraHru3M
YCJI0BCKaA,

Ir'paMOTHO o6pau1aTLc;1 C BEILIECTBaMH B IIOBCEIHEBHOM KH3HH,



OTPEEINATh BO3MOKHOCTD IIPOTEKAHMSI pEaKLUil HEKOTOPBIX MIPEICTaBUTENIEN
OpPraHMYECKUX BEILECTB C KUCIOPOJIOM, BOJIOPOJOM, METAJUIAMH, OCHOBAaHUSIMU,
rajJoreHaMH.

BLIHyCKHHK MOJIYYMT BO3MOKHOCTD HAYUYUTHCHA:

BBIJIBUTaTh U IIPOBEPATH SKCIEPUMEHTAIBHO I'MIIOTE3bI O XUMUYECKUX CBOMCTBAX
BEIIECTB HA OCHOBE MX COCTAaBa U CTPOEHHUS, UX CIOCOOHOCTH BCTYIATh B XUMHUECKHUE
peakuyu, 0 Xapakrepe U MPOAYKTax Pa3IMYHbIX XUMHUECKUX PEAKLINN;

XapaKTepUu30BaTh BEIICCTBA 110 COCTaBy, CTPOCHHIO U CBOI\/JICTBaM, YCTaHaBJIMBAIOT
MMPUYNHHO-CICACTBCHHBIC CBA3U MCKAY JaHHBIMU XapaKTCPHUCTUKAMU BCIICCTBA,

COCTaBJIATh MOJIEKYJISIPHBIE U ITOJIHBIE HOHHBIE YPABHEHHUS 110 COKPAILEHHBIM HOHHBIM
YPAaBHEHUSM;

HpOFHO3I/IpOBaTB CHOCO6HOCTI) BeUIcCTBa HpOfIBJ’IfITB OKUCIUTCIIBbHBIC NJIN
BOCCTaHOBHTEJIbHBIE CBOMCTBA C YUETOM CTEIICHEH OKUCIICHHS 3JIEMEHTOB, BXOISIINX B
€ro COCTaB;

COCTaBJIATH YPAaBHCHUSA peaKHHﬁ, COOTBCTCTBYIOIIUX IMOCIIEA0OBATCIIBHOCTH
HpeBpameHHﬁ HCOPTaHNYCCKUX BCUICCTB Pa3JIMYHBIX KJIIACCOB;

BBIJIBUTATh U MPOBEPATH IKCIIEPUMEHTAIILHO TUIIOTE3bI O PE3YJIbTAaTaX BO3JAECHCTBUSA
pa3IUUYHBIX (DAKTOPOB HA U3MEHEHUE CKOPOCTHU XUMHUYECKOH PEaKITuu;

HCIIOJIB30BAaTh HpI/IO6peTéHHI)Ie SHaHUA O OKOJIOTHYCCKU I'paMOTHOI'O IOBCJACHUA B
OKpYKalolllel cpene;

HCI0JIb30BaTh MPHOOPETEHHBIE KIIOYEBBIE KOMITETECHIIMH TP BBIMOJIHEHUU TIPOEKTOB U
y4eOHO-HCCIeI0BaTeNIbCKUX 3aa4 10 U3YYEHHIO CBOWCTB, CIOCOOOB MOJTYyYEHUS 1
pacrno3HaBaHUs BEILIECTB;

O0O0BEKTUBHO OLICHUBATh I/IH(l)OpMaHI/II-O 0 BEHICCTBaX U XUMHUYCCKHUX MPOLECCax;

KPUTHYECKH OTHOCUTHCS K MICEBOHAYYHOI HHPOpMAaLINU, HETOOPOCOBECTHOM peKIaMe B
CpeacTBax MaccoBOil MHpOpMAIINH;

0CO3HaBaTh 3HAUYCHHUEC TCOPETUUCCKUX 3HAHMH 110 XUMHUH JUIA HpaKTquCKOﬁ
JCATCIIbHOCTH YCJIOBCKA,

CO30ar0T MOJCIIN U CXEMBI JJIA PCHICHUA y‘le6HBIX H II03HABATCJIbHBIX 3a444, IOHUMAaThb
HeO6XOI[I/IMOCTB CO6JHOI[CHI/I$I npennucaHHﬁ, nperaraCMbiX B MHCTPYKIUAX I10
HCITI0JIb30BAHHIO JICKAPCTB, CPCACTB OBITOBOM XUMHUHU U Ap.



1. Conepxanue.
8 ki1acc
Beenenune (5 u)
[Ipenmer xuMuu. MeTo 16l IO3HAHUS B XMMUU: HAOIO/ICHHE,PKCIIEPUMEHT, MOJICITUPOBAHHE.
HcTouHnKH XUMHUYECKON UHPOPMALUY, €€ TIOJyUeHHE, aHaIU3 U NIPEACTaBICHUE €r0
pe3yJabTaToOB.
[ToHsITHE 0 XUMUYECKOM 3JIEMEHTE U (OpMax ero CyIeCTBOBAHUS: CBOOOIHBIX aTOMax,
MIPOCTHIX U CJIOKHBIX BenlecTBax.lIpeBpamienus BemecTs. OTIMYNE XUMUYECKUX PEAKLIUNA OT
¢bu3nveckux sBIeHUA. PO XUMIUH B )KH3HH YETIOBEKA.
KpaTkue cBeaeHus U3 UCTOpUM BOZHUKHOBEHHUS U PAa3BUTHSIXUMUU. POJIb OT€4ECTBEHHBIX
YUEHBIX B CTAaHOBJICHUMXUMHUYECKOITHaykKu — paboTel M. B. JlomonocoBa, A. M. byrneposa,
. . MenneneeBa. XuMuueckasi CHMBOJIMKA. 3HAKU XUMUYECKUX IEMEHTOB U IIPOUCXOXKIEHUE
ux Ha3BaHui. XuMmuueckue popmyisl. MHaekcsl U ko3 dunnenTsl. OTHOCHUTENbHBIE aTOMHAs
1 MoJieKyJsipHasi Macchbl.lIpoBenieHre pacueToB MacCOBOM JA0JIM XMMUYECKOTO JJIEMEHTA B
BEILECTBE HAa OCHOBE €ro (pOpMyIIbI.
[Iepnoanueckas cucrema xumudeckux 3neMeHToB /. M. MenneneeBa, ee cTpykTypa: Malble U
0oJbIIKE IEPUObI, TPYIIBI U oArpynbl. [leproanyeckas cucremMa Kak CipaBo4HoOe ocooue
JUIS TIOJTyYEHUS CBEICHUN O XUMUYECKHX dJIEeMEHTaX.
Jemoncrpanuu. 1. Monenu (mapocrepkHeBblie U CtroapTa-bpurieda) pa3nudHbIX IPOCTHIX U
CJIOKHBIX BEHIECTB. 2. KOIEKIMACTEKISTHHON XUMHUUYECKO ntocyibl. 3. Kosmekus
MaTepHaOB U U3ACIINI U3 HUX Ha OCHOBE altoMHHMS. 4. BzaumoaeiicTBrue MmpaMopac KUCJIOTOM
Y IOMYTHEHHE U3BECTKOBOM BOJIbI.
1. CpaBHEHHE CBOMCTB TBEPABIX KPUCTAIUIMUYECKUX BEIIECTB U pacTBOPOB. 2. CpaBHEHUE
CKOPOCTH MCIIAPEHUSABO/Ibl, OJICKOJIOHA ¥ THJIOBOTO CIIUPTA € PUIBTPOBAJIILHON OyMaru.
Tema 1. AToMBbI XHMHYECKHX 3JIeMeHTOB (9 1)
ATOMBI Kak (popMa CyIIeCTBOBaHUS XUMUYECKUX 1€EMEHTOB.OCHOBHBIE CBEIEHUS O CTPOEHHUH
aToMoB. Jloka3aTenbCcTBa CIOXKHOCTH cTpoeHHs: aToMOB. OnbiThl Pezepdopaa. [lnanerapnas
MoZelb cTpoeHus aroma. CocTaB aTOMHBIX SiEp: MPOTOHBI, HEUTPOHBI. OTHOCUTENIBHAS ATOMHAs
Macca. B3anMocCBsI3b NOHATHI «IIPOTOH», KHEUTPOH», KOTHOCUTEJIbHAS aTOMHAS
Maccay./3MeHeHune ynciia NpOTOHOB B sipe aToMa — 00pa30BaHME HOBBIX XUMHUYECKUX
JJIEMEHTOB.
W3meHeHue ynciaa HEHTPOHOB B siJipe aToMa — 00pa3oBaHue u30TonoB. COBpeMEHHOE
OTIPECIICHUE TIOHATUS «XUMUYECKUAN JIEMEHT». M30TONBI KaK pa3HOBUJHOCTH aTOMOB OJIHOTO
XMUMHUYECKOTO NIEMEHTA. DJIeKTPOHbI. CTpOEHNE 3IIEKTPOHHBIX YPOBHEW aTOMOB XMMHUYECKUX
JIEMEHTOB MaJIbIX IEpUO0B. [loHATHE O 3aBEpIIEHHOM 2J1EKTPOHHOM ypoBHEe.Ilepnoanueckas
cucreMa XuMHueckux anemMeHToB /. M. MenzeneeBa u CTpoeHHE aTOMOB — (PM3UYECKUI CMBICIT
IIOPSIIKOBOTO HOMEpA 3JIEMEHTA, HOMEpa IPYIIIbl, HOMEpa IEPHUOAA.
M3MmeHeHne yKciia 3JIEKTPOHOB Ha BHEIIHEM JIEKTPOHHOM YPOBHE aTOMa XUMUYECKOIO
3JIeMEHTa — 00pa30BaHKE MOJOKHUTEIbHBIX U OTPULIATEIbHBIX HOHOB. MIOHBI, 00pa30BaHHbIE
aTOMaMH{ METAJIJIOB U HeMeTaJlI0B. [IpuunHbl U3MEHEHNSI METAJUIMYECKUX U HEMETAIIIMYECKUX
CBOMCTB B neprojax u rpynnax. O0pa3oBanue OuHapHbIX coenuHeHUH. [ToHsTHE 00 HOHHOH
cBsi3u. Cxembl 00pa3oBaHus MOHHOH CBsI3U. B3anMoaelicTBE aTOMOB 3JIEMEHTOB - HEMETAIIIIOB
MeX1yco00# — 00pa3oBaHuE IBYXaTOMHBIX MOJIEKYJ TPOCTHIX BEIECTB.
KoBaneHTHast HenoJsipHasi XUMHUYECKasi CBsI3b. DIIEKTPOHHbIE U CTPYKTYpPHBIE (POPMYJIBI.
B3aumMopelicTBie aTOMOB HEMETAJIOB MEXIY cOO0I — 00pa3zoBaHKHe OMHAPHBIX COENHEHH
HEMETAJJIOB. DJIEKTPOOTPULIATENbHOCTh. KOoBasleHTHas nossipHas cBA3b. [[oHATHE O BaJEHTHOCTH
KaKCBOMCTBE aTOMOB 00pa30BbIBATh KOBAJICHTHbIE XUMHUUECKUE cBsi3U.CocTaBieHue Gopmyin
OMHApHBIX COEAMHEHUH 1Mo BaJeHTHOCTH. HaxoxkieHne BaJeHTHOCTH 1o Gpopmylie OUHAPHOTO
coeMHeHus. BzaumoieiicTBrue aToMOB METAJIOB MEX 1y c000i — 00pa30BaHuEe METAIITNUECKUX
KpucTayioB. [IoHATHE 0 METAIIMYECKOH CBS3H.



JdemoncTpaunu. Mojeinn aTOMOB XUMUYECKHUX 3J1€eMEHTOB. [leproauueckas cucrema
xumu4deckux 3nemMeHToB [l. V. Menzaeneesa (pasnmudabie GOpMBI).
3. MopaenupoBaHue MpUHIKIIA JEHCTBUICKAHUPYIOIIETO MUKpockona. 4. M3roroBinenue moaenein
MOJIEKYJ OMHAPHBIX COeNMHEHHA. 5. MI3roToBIeHNE MOIeNH, HIUTIOCTPUPYIOIIEH CBOMCTBA
METAJUIMYECKOM CBSI3H.
[IpeameTHBIC pe3ynbTaThl 00YUCHUS

Tema 2. Ilpoctbie BemecTBa (54)
[Tonmoxenne meTamioB U HeMeTaJIoB B [leproanueckoiicucreMe XuMmuyeckux anemenToB /1. U.
MemnpeneeBa. BaxxHeHuenpocTsie BEIEeCTBa — METaJUTbI (3KeJIe30, ATFIOMUHUMN, KabIIUH,
MarHuii, HaTpui, kanuil). Baxxneiimune npocTeie BelecTBa-HEMETaIbl, 00pa30BaHHbIEATOMAMHU
KHCJIOPOa, BOJIOPOJIa, a30Ta, cephl, pocdopa, yriaepona.MoneKyabl MPOCTHIX BEHIECTB -
HEMETAJIJIOB — BOJIOPO/1a, KUCIOPOJa, a30Ta, rajioreHoB. OTHOCUTENbHAs MOJIEKYJIIpHAs Macca.
CrocoOGHOCTh aTOMOB XMMUYECKUX DJIEMEHTOB K 00pa30BaHUIO HECKOJIBKHUX MPOCTHIX BEIIECTB
— aJIOTpONHUs. AJUTOTPOIIHbIE MoAU(UKaIKMK KUcIopoa, hocdopa, onoBa. Meramuindeckue u
HEMETAJUTMYECKUE CBOMCTBA MPOCTHIX BeHIeCTB. OTHOCUTENBHOCTH ATOT0 MOHATHS. YHCIo
Asorasnpo. KonmnuectBo BemectBa. Mousb. Monsipaas Macca. MossipHbIil 00beM ra3000pa3HbIX
BemiecTB. KpaTHbie eTUHUIIBI U3MEPEHHUS KOJTMYECTBA BEIIECTBA — MIJLTUMOJIb U KUJIOMOJTb,
MIITUMOJISIpHAS ¥ KHJIOMOJISIPHAS. MacChl BEIIECTBA, MIJITUMOJISIPHBIHUKHJIOMOJISIPHBINA 00 EMbI
ra3000pa3HBIX BEMIECTB. PacueTsl ¢ NCMOIh30BaHUEM MTOHATHN «KOJTHMYECTBO BEIIECTBAY,
«MOJISIPHAs Maccay, «MOJISIPHBIN 00beM ra3oB», «4UCiI0 ABOTaApO».
demoncrpauuu. [lomyderne ozona. O6pasibl 6€I0T0 U CEporo 0JI0Ba, OEIOTO U KPACHOTO
dhocdopa. HekoTopsie MeTANIIIBI 1 HEMETAJLUTBI C KOJTUYECTBOM BerecTBa 1 Mosib. MosisipHbIit
00beM ra3000pa3HBIX BEIIECTB.
6. O3HaKOMJIEHUE C KOJUIEKIIMEN MeTAILTOB. 7. O3HAKOMJIEHUE C KOJUIEKIINEN HEMETAJUIOB.

Tema 3. CoequHeHUs] XHMHYeCKHX31eMeHTOB (1549)

Crenens okucienus. CpaBHEeHHE CTENIEHU OKUCIEHHS U BaJleHTHOCTU. OnpeiesieHre CTeNeHH
OKHCJICHHUS AJIEMEHTOB B OMHApHBIX coeanHeHusx. CocraBnenue Gopmysn OMHAPHBIX
COeQUHEHMH, OOIIMI CIT0cO0 UX Ha3BaHUM.
bunapHbie coeMHEHNS METAJIJIOB U HEMETAJUIOB: OKCUIbI, XJIOPpUIb, Cynbduasl. CocTaBieHue
ux (popmyn. bunapHble coeAMHEHNS HEMETAIJIOB: OKCH/IBL, JIETy4re BOJAOPOIHbIE COeIMHEHUS,
UX cocTaB M Ha3BaHus. [IpeacraBuTenn OKCUIOB:BOIA, YTJIEKUCIBIN Ia3, HeralleHas U3BecCTb.
[IpencraBuTenu JIETYYUXBOAOPOIHBIX COCAMHEHUMN: XJIOPOBOAOPOA U aMMuaK. OCHOBaHHUSI, UX
cocTaB U Ha3zBaHUs. PacTBopuMocTh ocHOBaHUUB Boje. [IpeacraBurenu mienoyeii: rupoKCuIbl
HaTpusl, Kanus U Kanbuus. [lonsTre 06 nHAMKAaTOpaxX U KaYeCTBEHHbIX peakiusax. KucmoTsl, nx
coctaB U HazBaHus. Knaccudukanus kuciot. [IpencraBurenu KuciaoT: cepHas, COJsHas,
azotHas. [lonsTue o mkane kucnotHocTH (mkana pH). M3menenue okpacku unaukatopos. Conu
KaK MPOU3BOJHbBIC KUCIOT M OCHOBAaHMIA, UX COCTAaB U Ha3BaHMs. PacTBOpHUMOCTH coJieil B BoJ€.
[IpencraBuTenu coneii: xIopua HaTpusi, KapOoHat u docdar kanpuus. AMopdHbIE U
KPUCTAIJINYECKHE BEIECTBA. MEKMOJIEKYISIpHbIE B3aUMOACUCTBUA. THIIbI
KPUCTATTMYECKUXPEIIETOK. 3aBUCUMOCTb CBOKMCTB BEUIECTB OT TUIIOB KPUCTAITHUECKHUX
peuierok.YucTeie BeecTBa U cMecu. [IpuMepsl JKUIKUX, TBEPABIX U ra3000pa3HbIX CMECEH.
CBoiicTBa YHCTHIX BellecTB U cMecel. Mx cocraB. MaccoBas u 00beMHast 1011 KOMIIOHEHTa
cMecu. PacueTsl, cBsi3aHHbBIE C UCIIOJIB30BAHUEM TOHSATHS «JIOJIS».
Jemoncrpanun. OOpasisl OKCHIOB, KUCIOT, OCHOBaHUH U cosield. Moeny KpucTalIndecKux
pENIeTOK XJIopuaa HaTpus, anmMasa, okcuaa yrieposa (IV). KuciaotHo - menounbsie HHANKATOPHI,
M3MEHEHHUE UX OKPACKHU B Pa3IUYHbIX cpeax. Y HUBEPCAIbHBIA HHIUKATOP U U3MEHEHHE €T
OKpacku B paznnuHbIx cpenax. kamna pH.
8. O3HaKOMJIEHHE C KOJUIEKIMEN OKCHA0B. 9. O3HaKkOMIIEHHE CO cBocTBaMH ammuaka. 10.
KauectBennas peakuus Ha yriaekucibii ra3. 11. Onpenenenue pH pacTBopoB KHCIIOTHI, IEI0UN
u BoJibl. 12. Onpenenenue pH TMMOHHOTO U S6JI0YHOTO COKOB Ha cpe3e IIoA0B. 13.
O3HakoMieHHue ¢ KoJuteKiuei coneit. 14. O3HakomIleHHEe ¢ KOJUIEKIIMEH BEIIECTB C pa3HbIM



TUIIOM KpUCTAJNINYeCKON pemeTku. M3rorosiaeHne Moaeneil KpucTauInyecKuXpemerok. 15.
O3HakomiieHHE ¢ 00pa3LOM TOPHO MOPOIBL.

Tema 4. U3meHeHus1, Ipoucxoasinue ¢ Bemecrsamu (13u4)
[lonsaTue saBICHU, CBI3aHHBIX C U3MEHEHUSIMHU, MPOUCXO IAIIMMHU C BEIECTBOM. SIBieHUS,
CBSI3aHHBIE C U3MEHEHUEM KPUCTAITMYECKOTO CTPOCHUS BEIIECTBA MIPHU MOCTOSIHHOM €T0
cocraBe, — (puznueckue ABiIcHUS. DU3nuecKre SIBICHHUS B XUMUU: TUCTHIUISIIHS,
KpUCTAJUTH3alUs, BHITAPUBAHKUE U BO3TOHKA BEIIECTB, GUIHTPOBAHUE U
neHTpudyrupoBanue. SIBeHus, CBSI3aHHBIC C H3MEHEHUEM COCTaBa BEIIECTBA, — XUMHUYCCKUE
peakuuu. [IpusHaku 1 ycioBHs MPOTEKAHKUS XUMUUECKUX peaKivil. Beigenenne TeraoTsl u
cBeTa — peakiuu ropeHus. [lousTre 00 7K30 ¥ S3HIOTEPMUUYECKUX PEAKIHUIX. 3aKOH
COXpaHEHUsI MAaCChl BEIIECTB. XUMUUYECKHE YpaBHEHHUS. 3HAUYCHUE UHIEKCOB U KO (PUIIMEHTOB.
CocraBiieHH€ ypaBHEHUN XUMUYECKUX peaKifii. PacyeTsl o XUMHUYECKUM YPaBHEHUSIM.
Pemenue 3a1ay Ha HaX0K/J€HHE KOJIMYECTBA, MAacChl WM 00beMa MPOAYKTa peakLuu o
KOJIMYECTBY, Macce WM 00beMy UCXOJHOTO BellecTBa. PacueTsl ¢ MCIOIb30BaHUEM MTOHATHUS
«J10J151», KOTJJa UICXOJHOE BEIIECTBO JTAHOB BHJIE PACTBOPA C 33JIaHHOM MacCOBOM J0JIeH
PacTBOPEHHOTO BEILIECTBA WIIH COJIEPKUT ONPEAETICHHYIO JIOJI0 puMeceid. Peakuyu
pasnoxenus. IIpencrasiienne o ckopoctn xumuyeckuxpeakuui. Karannsatopel. @epMeHTHI.
Peakmuu coenuaenus. Katanutudeckne U HEKaTATUTUYECKUE PEAKIINH, O0OpaTUMbIC U
HeoOpatumble peakiun. Peakiuu 3amernenus. Psij akTHBHOCTH METaJIOB, €T0 MCIIOIb30BaHNE
JUTSI TIPOTHO3UPOBAHUS BOBMOKHOCTH MPOTEKAHMS PEAKITNI MEX Iy METa/NIaMH M KUCJIOTaMH,
peaKIyii BEITECHEHUSOJHUX METAJIOB U3 PaCTBOPOB UX COJICH APYrUMU MeTaIaMu. Peakimn
HeHTpanu3aluuu. Y CcIoBUS NPOTEKaHUs peaklinii oOMeHa B pacTBopax A0 KOHIA. THIIbI
XUMUYECKUX PEAKIUI Ha MPUMEPE CBOMCTB BOJABI. Peaknns pa3inoKeHHsI — 3JIEKTPOJIN3 BOBI.
Peakuuu coennHeHus — B3aMMOJEHCTBHE BOJbI C OKCHAMHU METAJIOB U HEMETAJUIOB. Y CIIOBUE
B3aMMOJEHCTBUSI OKCUJIOB METAJUIOB U HEMETAJLIOB ¢ BooH. Ilonstue
«ruApoKcuab». Peakny 3amelienrs — B3auMOJIeHCTBUE BOJIbI ¢ MeTaiiaMu. Peakiiuu oOmeHa —
TUIPOJIU3 BEIECTB.
Jemonctpanuu. [Ipumeps! pu3ndeckux sIBICHUMN: a) TUIABJICHHUE
napaduHa; 0) BO3TOHKA HOJa WM OEH30MHOM KHUCIIOTHI; B) PACTBOPEHHE OKPAIIIEHHBIX COJICH; T)
g dy3us AYMHUCTHIX BEUIECTB C rOpAIeH TaMIIOYKU HakaauBaHus. [IpuMepbl XUMHUECKUX
SIBJICHUI:
a) ropenue maraus, pocdopa; 6) B3aMMOJACHCTBUE COSIHOW KHUCIOTHI C MPaMOPOM HJIA MEJIOM;
B) nonydeHue ruapokcuaa meau (I1); ) pacTBopeHne moaydeHHOTO THAPOKCHIA B KHCIIOTaX; 1)
B3auMoeiicTBue okcuaa meau (1) ¢ cepHoi KUCTOTOM NMPU HATPEBAHUU;E) PA3JIOKCHUE
MepMaHraHaTa Kajlus; ) pa3oxKeHue MepOKCHAaBOJ0PO/ia C MOMOIIBI0 JUOKCH 1A MapraHia u
KaTtasas3bl KapTodes Ui MOPKOBH; 3) B3aUMOJICHCTBUE pa30aBIEHHBIX KUCIOT C METaNIaMU.
16. IlpokanuBaHue Meau B MJIaMEHU CIUPTOBKU. 17. 3amenienrne Meau B pacTBOpE XJIOpuaa
menu (I1) xenesom.

Tema 5. PacTBopenue. PactBopbl. CBOMCTBa PacTBOPOB 3JIEKTPOJIUTOB (21 1)
PactBopenue kak pusnko-xumudeckui npouecc. [loHaTHEO THApPaTaX U KPUCTAJIIOTHIPATAX.
PactBopuMocTh. KpuBble pacTBOPUMOCTH KaK MOJENIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPABIX
BEILIECTBOT TeMIiepaTypsl. HachlllieHHbIE, HEHACHIIIEHHBIE U MTEPECHIILIEHHBIEPACTBOPHI.
3HaueHue pacTBOPOB AJIsl IPUPOJBI U CEMBCKOTO X03sicTBa. [loHATHE 00 SMEKTPOTUTHUECKOM
JUCCOIMALMU. DJIEKTPOJUTHIM HEAIEKTPOIUTHL. MeXaHU3M JUCCOIUAIUI AIIEKTPOIUTOB C
pa3IMYHBIM XapakTepoM cBA3U. CTENeHb AMEKTPOIUTHYECKON auccounanun. CUIbHbIE U
crnabbie eKTpouThl. OCHOBHBIE MOJIOKEHUS TEOPUH DIEKTPOIUTHUECKON AUCCOIHAIIHH.
Wonnsle ypaBHeHUs peakuuii. Peakiinu oOMeHa, uayiue nokoHna. Knaccudukaims HOHOB U X
cBoiictBa. Kucnotsl, ux knaccuduxanms. J{ucconuarus KUCIOT U UX CBOMCTBA B CBETE TEOPHH
ANEKTPOJUTUYECKON JUCcColMauu. MoJeKyIapHble 1 HOHHbIE YPABHEHUS PEaKIIMil.
B3auMojeiicTBre KUCIOT CMETallIaMH. DJIEKTPOXUMUYECKUIN Psijl HAIPSDKEHU METAIIOB.
B3anmonencTBue KUCIOT ¢ OKCHAAMU METAIUIOB. B3anmoaencTeue Kuc



70T ¢ cossiMu. Mcnonb3oBanue TabJIUIIbl PACTBOPUMOCTH TSI XapaKTEPUCTUKUA XUMUYECKUX
cBoicTB KuCIOT. OCHOBaHUS, X Kiaccudukamus. J[ucconmnanys 0OCHOBaHUH UUX CBOICTBA B
CBETE TEOPHUH IEKTPOJUTHUECCKON TUCCOIUAIIH.
B3aumopelicTBre OCHOBaHMIA ¢ coyisiMU. VIcrionp30BaHne TaOIUIBIPACTBOPUMOCTH JIISI
XApaKTEPUCTUKU XMMUYECKUX CBOMCTB OCHOBaHUM. B3aumonelcTBHE IEI0Yel ¢ OKCUIaMuU
HeMmetayioB. Coyin, X TUCCOLUALINS U CBOMCTBA B CBETE TEOPUU
ANEKTPOJUTUYECKOUIMCcoIMauu. B3anmoaeicTprie cojiel cMeTauiaMu, 0COOEHHOCTH 3THUX
peakuuii. Bzaumopeiictsue coielt ¢ consimu. Mcnosb3oBanue TabauIbl pacCTBOPUMOCTH ISt
XapaKTePUCTHKUXUMUICCKUX CBOMCTB cojiei. O000MmeHne cBeieHri 00 OKCHIax, X
KJIacCHU(UKAIIMU U CBOMCTBAX. [ eHeTHUeCKHE Psi/Ibl MeTallla M HemeTauta. [ eHeTndeckast
CBS3BMEXK/Ty KJIACCAMH HEOPTaHUYECKUX BEIICCTB.
OKHCIIUTENHHO - BOCCTAHOBHUTEIbHBIE peakiuu. OnpeaeneHrne CTereHe OKUCICHUS s
AJIEMEHTOB, 00Opa3yIOIINX BEIIECTBA Pa3HbIX KJIaccoB. Peakiinu noHHOTo 0OMeHa 1
OKUCITUTENBHO - BOCCTAHOBUTEIbHBIE peakini. OKUCIUTENb U BOCCTAHOBUTENh, OKUCIICHHE U
BoccTaHoBJieHHe. CocTaBiieHne YPaBHEHHUI OKUCITUTENEHO - BOCCTAHOBUTEIBHBIX
peaKIfii METOJIOM AJIEKTPOHHOTO Oasianca. CBONCTBA MPOCTHIX BEIIECTB — METAJIJIOB U
HEMETAJIJIOB, KUCIIOTU COJIEH B CBETE OKUCIUTEIBHO - BOCCTAHOBUTEIBHBIX PEAKITUH.
JdemoncTpanuu. VcrbiTanue BEeCTB U UX PACTBOPOB HA 3JIEKTPOIPOBOIHOCTh. 3aBUCUMOCTh
ANEKTPOMPOBOJHOCTH YKCYCHOM KHUCIOTHI OT KOHIIGHTpAIMU. JIBHKEHNE OKPAIICHHBIX HOHOB B
AIEKTPUYECKOM MoJie. B3anMoielicTBUe IMHKA C CEpOM, COISTHOM KUCIOTOU, XJTOPUIOM
menu(Il). ['openue maraus. B3anmoelicTBre XJI0pHOHU CEPOBOIOPOIHONM BOIBI.
18. BzaumopeiicTBre pacTBOPOB XJIOpUAAHATPUS U HUTpaTa cepedpa. 19. [lomyuenue
HEPacTBOPUMOTO THJIPOKCHUIA U B3auUMoO IelicTBHE ero ¢ kucioTamu. 20. B3aumoieiicTBUEKUCIIOT
¢ ocHoBaHuAMU. 21. B3aumoaelcTBrue KUCIOT C OKCUIAMU
MeTaIoB. 22. B3anMonencTBre KUCIIOT ¢ MeTajuiaMu. 23. B3auMoaeiicTBUE KHUCIOT C COJIAMHU.
24. B3auMoaelCTBHE IIEI0UEN ¢ KUCIOTaMHU. 25. B3zanMoaeiicTBue EeIo4Ye ¢ OKCHIaMU
HemeTasuioB. 26. BzaumoaeiictBue menouei ¢ consimu. 27. Tloydenue u cBoiicTBa
HEpPacTBOPUMBIX OCHOBaHMH. 28. B3anmonelicTBre OCHOBHBIX OKCHJIOB ¢ KHcIoTamMu. 29.
BsanMonelicTBre 0CHOBHBIX OKCHUIOB ¢ Booi. 30. B3anMoaelcTBIE KUCIOTHRIX OKCUIIOB C
menouamu. 31. B3zauMmoencTBie KUCIOTHRIX OKCUIOB ¢ BOJOU. 32. B3anMoaelicTBue coseit
ckuciaoTaMu. 33. B3aumopericTtBue coiied ¢ nienodaMu. 34. BzauMmonencTse coseil ¢ COISIMHU.
35. B3aumoieiicTBiE paCTBOPOB COJICIC METalJIaMH.



9 KJIACC
Beenenue. (10u)
XapakTepucTrKa 3JIEMEHTa T10 ero noJsioxeHuto B [lepuoanueckoil cucreMe XUuMHUECKUX
anemenToB JI. . MenpeneeBa. CBOMCTBa OKCHUJIOB, KUCIIOT, OCHOBAHUI U COJIEH B CBETE TEOPUU
ANEKTPOJUTUUYECKON JUCCOLMAIIMU U OKHUCIICHUS - BOcCTaHOBINeHUA. [IoHsATHE O MepeXOaHBIX
aneMeHTax. AMdoTepHOCTh. ['eHeTHUeCKUH psit iepexoqHoro 3nemMeHTa. [leproquaecknii 3aKoH
u [lepnonnueckas cucrema xumudeckuxsineMeHToB [l. 1. Menneneesa.
XHAMHUYECKassOpraHnu3aus )KUBOM U HEKUBOU NPUPOIbl. XMMUYECKUI COCTAB AApA, MAHTUU U
3€MHOM KOpPbl. XUMUYECKHE IJIEMEHTHI B KJIETKAX XKUBBIX OPraHU3MOB. Makpo- u
MHUKPO3JeMeHThI. O000I1eHIE CBEICHUI 0 XUMUYECKUX peakuusax. Kimaccupukanmss XaMruueckux
pPeaKIHil 0 pa3IMYHBIM MPU3HAKAM: «YHCIIO U COCTAB PEarupyoIuX U 00pa3yoIuxcs
BEILIECTBY, «TEIUIOBOM (P (HEKT», <kHAIPABJICHHUEY, KA3MEHEHHUE CTETICHEW OKUCIICHUS 2JIEMEHTOB,
00pa3yIoluX pearupyoiine BEecTBay, «hasza», «MCIoib30BaHue Kataauzaropay. [lonsarue o
CKOPOCTH XUMUUYECKON peakiuu. PaKkTophbl, BIUSAIONINE HA CKOPOCTh XUMHYECKUX PEAKIIUMA.
KaranuzaTtops! u katanu3. MHTrHOUTOpEl. AHTHOKCHIAHTHI.
JMemoncrpanumn. Paznuunsie popmsl Tadnuis! . . Menneneesa.Moienn aToMOB 3J1EMEHTOB
1—3 ro nepuosioB. Mojenbs CTpOEHUI3eMHOTO 11apa (TIoNepeyuHblii pa3pes). 3aBUCUMOCTh
CKOPOCTH XUMUYECKON PEaKIUU OT MPUPOJIBI PEarupyroInX BEemecTB. 3aBUCUMOCTbCKOPOCTH
XUMHUYECKON PEaKIy OT KOHIIEHTPAIMH PearupyoNuXBEIeCTB. 3aBUCHMOCTh CKOPOCTH
XUMUYECKON PEaKIiy OT TUIOIIAIUCONTPUKOCHOBEHUS PEArUPYIOIINX BEIIECTB («KUTTSIITHI
CJI0i»). 3aBHCUMOCTh CKOPOCTH XUMHYECKOW PEAKIINH OT TEMITEPATyPhl pearupyromux
BeIECTB. [ OMOreHHBIN U reTeporeHHbIi KaTanu3bl. DepMeHTaTUBHBIA KaTAJIN3.
WNurubuposanue.
1. [Tony4yeHune ruapOKCHIA IIMHKA M UCCIIEOBAaHUE €TO CBOMCTB. 2. MoaenupoBaHue
noctpoenus [lepuoandeckoi cucteMbl xXumuueckux 3neMeHToB J1. 1. Menneneena. 3.
3amernieHue xelne3oM Meau B pactBope cynbdarta meau (I1). 4. 3aBUCHUMOCTH CKOpPOCTH
XUMHUYECKON PEaKLUU OT MPUPOJIbI PEATMPYIOIINXBEIIECTB HA IPUMEPE B3aUMOACHCTBUSA KUCIOT
C MeTaJuIaMH. 5. 3aBUCUMOCTh CKOPOCTH XUMHYECKOM PEaKIMU OT KOHLIEHTPALUN PEAarupyronnx
BEIIECTB HA MPUMEPE B3aUMOJICHCTBUA LIMHKA C COISTHOMKUCIOTOM pa3IMYHON KOHLIEHTpAIUH. 6.
3aBUCUMOCTb CKOPOCTH XUMHUUYECKOW PEAKIIMH OT IUIOLAAN COIPUKOCHOBEHHUS
pearupyomuxseniecTs. 7. MoaenupoBaHne «KUIAILETO CIIOs». 8. 3aBUCUMOCTbCKOPOCTH
XUMHUYECKON PEaKLUU OT TEMIEPATYPHI PEAarMpyOLIUX BEIIECTB HA IPUMEPE B3aUMOJCHCTBUS
okcuna meau (I1) ¢ pacTtBopoMcepHO# KUCTOTHI pa3IuyHOM TeMIiepaTypsl. 9. Pasnoxkenue
MePOKCUIABO0POAa ¢ MOMOIIIbI0 okcuaa mapranna (IV) u katanassr. 10. OGHapyxeHue
Karaja3bl B HEKOTOPBIX MUIIEBBIX MPoaykTax. 11. UHrubupoBanue B3auMo1eCTBUS KUCIIOT C
MeTaJuIaMi YPOTPOIIUHOM.
Tema 1. Metasisl (16 u)
[Tonoxenue metamioB B [lepuoaunyeckoi cucreme xumudeckux aiementoB . 1. Menaeneena.
Mertannnueckas KpUCTaILTHYECKas pelieTka U MeTajiinyeckas XuMmudeckas cBsizb. O0mue
¢busnueckue cBoiicTBa MetaioB. CIUIaBbl, KX CBOMCTBA U 3HaYEHUE. XUMUYECKHE CBOWCTBA
METAJUIOB KaK BOCCTAHOBUTEJIEH, @ TAKKE B CBETEUX MOJIOKEHUS BIJIEKTPOXUMHUUECKOM Py
HanpspkeHnid MetansoB. Kopposust MeTannoB u criocoObl 00psObI ¢ Hell. MeTasuibl B
npupoze.O61ue crnocodbl UX MOITyYSHHUS.
O01mas xapakTepucTHKA HIEJOYHbIX MeTALT0B. MeTamnbiB npupoje. O0mue crnocoobl ux
nonydeHusi. Crpoenue atomoB. Lllenouynsie MeTamibsl — MpocThie BellecTBa. BaxkHeilne
COEIMHEHUSIETIOUHBIX METAJIIOB — OKCHUJIbI, TUIPOKCUIBI U COTH (XJIOPUJIBL, KApOOHATHI,
cynb(aThl, HUTPATHI), UX CBOICTBA U IPUMEHEHHE B HAPOJHOM X03siicTBe. KanuitHbie
ynoopeHus.
OO0masi xapakTepuCTHKA 3J1eMEHTOB IVIABHOM MOATPYINIbI
II rpynnbi. Ctpoenne atoMoB. lllenouHo3emenbHbIe METaIbl —IIPOCThIE BEILIECTBA.
Baxueiimne coequHeHUs MEI0YHO3EMETbHBIXMETANIOB — OKCHUIbL, TUAPOKCHJIBI U COJIN



(xsmopupl, KapOOHATHL, HUTPATHI, Cylb(aTel, hochaTsl), X CBOMCTBA U MPUMEHEHHE B HAPOIHOM
XO35UCTBE.
Amomunmii. Ctpoenue aroma, Gpu3nYeckue U XUMUYECKHE CBOMCTBA IIPOCTOTO BELIECTBA.
CoenuHeHHs aTIOMUHUS — OKCHUJI U TUAPOKCHI, UX aM(pOTEpHBIN XapakTep. Baxkneimue conu
amoMmuHus. I [pumeHenne antoMUHUSA U €10 COEAMHEHUM.
Kenaezo. Ctpoenue atoma, pu3nyecKre 1 XMMUYECKUE CBOHCTBAIIPOCTOTO BEIIECTBA.
I'enernueckue psanasl Fe2+ u Fe3+. Baxneimueconu xene3a. 3HaueHUE Kele3a U ero
COEMHEHUI JJI1 IPUPOJIBIM HAPOJHOTO XO351CTBA.
JemoncTpanun. OOpa3ipl HIEJIOYHBIX U IIET0YHO3EMENbHbBIX MeTalI0B. OOpa3iibl CIIaBOB.
B3anmopeiicTBue HaTpus, TUTUS U KaJblKs C BOAON. B3anmoneicTBre HATpHsl U MarHusi C
kuciaopoaoM.B3anmopeiicteue metaiioB ¢ HeMetaiamu. [lonydenne runpokcuios xenesa (11)
u (IID).
12. B3aumopeiicTBre pacTBOPOB KUCIIOTH coJiel ¢ MeTaiutaMu. 13. O3HakoMIIeHHE ¢ pylaMu
xene3a. 14. OkpainMBaHue MIaMeHU COJISIMU IIEJIOUHBIX MeTauioB. 15. BzaumopeiicTeue
Kajplus ¢ Bojoil. 16. [lomyueHue ruipokcuia Kajiblivs U UCCIIEJOBAHUE €ro CBOMCTB. 17.
[Tonyuenue rupokcuia allOMUHMS U UCCIIEJOBaHKE €ro cBOMCTB. 18. B3aumoneiicTBue xenesa
¢ consiHoMkucnoTol. 19. [lonyuenue ruapokcuos xenesa (1I) u (I11) u usydenue nux cBONUCTB.
1. OcymiecTBieHNE NENOYKN XUMHYECKUX ITPEBPALICHU.
2. [lonyyeHnue u CBOMCTBA COEAMHEHUI METAJUIOB. 3. Pelenne sJkcnepuMeHTalbHbIX 3a7a4 Ha
pacrno3HaBaHHe U MOJIydeHUE COeMHEHU MeTaioB. [IpeaMmeTHble pe3yabTaThl 00ydeHus
Tema 2. Hemertaninl (274)
OO11as XxapakTepUCTUKa HEMETAIIOB: ToJiokeHue B [lepuoanyeckoil cucteme XuMUYeCKUX
anemenToB JI. . MenpeneeBa,0cOOEHHOCTH CTPOEHHUSI aTOMOB, JIEKTPOOTPHUIIATENHHOCTH (D0)
KaK Mepa «HEMETAUITMYHOCTI, psia 0. Kpucrannmyeckoe CTpO€HHE HEMETAIIOB — MPOCTHIX
BelecTB. AyoTponus. Pu3ndeckue cCBOMCTBaHEMETAIIIOB. OTHOCUTEIBHOCThH MTOHATHI
«METAII» U «HEMETAJLD».
Bonopoa. Ilonoxxenue Bonopoaa B [lepuoanyeckoi cucteMexuMuueckux aemeHTon /1. WM.
MenneneeBa. CTpoeHue aroma U MOJIEKyiIbl. DU3NUEeCKe U XUMUYECKHE CBOKMCTBA BOJOPOIA,
€ro MoJIy4eHHE U IPUMEHEHHE.
Boaa. Ctpoenne monekyibl. BonopoaHas xumuueckas cBA3b.OU3HUECKHE CBOMCTBA BOJBI.
AnoManuu cBOUCTB BOJbL. ['uapoduiabHbie B ruapodoOHbIC BemecTBa. XMMHUYECKHE CBOMCTBA
BoJbl. KpyroBopot Boabl B mpupoze. Bogoouncrka. Aspanust BoAbl. BEITOBBIEUIBTPHL.
MuHepanbHble BOAbI. JJUCTUIIIMPOBAaHHAS BOJIA, €€ MOJYyYEHNUE U IPUMEHEHHUE.
O0mas xapakrepucTuka rajoreioB. Ctpoenue aroMoB. [IpocThie BelllecTBa U OCHOBHbBIE
COEIMHEHUS raJoreHoB, ux cBoiicTBa.Kparkue cBenenus o xiope, 6pome, prope u Hoje.
[IpuMeHeHue rajoreHoB U X COCIMHEHUI B HAPOJIHOM XO35HCTBE.
Cepa. CtpoeHue aTroma, ajlIOTPOIIHs, CBOICTBA M MPUMEHEHHEepoMOndeckon cepbl. OKCHIbI
cepol (IV) u (VI), ux nonyuenue, cBoiictsa u npumeHeHue. CepHasi KUCIOTa U €€ COJU, UX
MIPUMEHEHHUEB HApOAHOM X03sicTBE. [[pOM3BOICTBO CEPHON KUCIIOTHI.
A3ot. CTpoeHue aToMa U MOJIEKYJIbI, CBOMCTBA ITPOCTOIO BellecTBa. AMMHAK, CTPOCHHE,
CBOMCTBA, MOJIy4eHHE U npuMeHeHue. CoJin aMMOHUS, UX CBOMCTBA U TpuMeHeHue. OKCU/IbI
azota (II) u (IV).A30THas kucnoTta, ee cBoiicTBa U npuMeHeHue. HuTpaTsl 1 HUTpUTHI, podiiema
UX COJIEpXKaHMs B CEJIbCKOXO3HCTBEHHOM MPOAYKIIMH. A30THBIE Y10OpEHNUS.
®ocdop. Crpoenne aToMa, aJuUIOTPOIHS, CBOMCTBA 6er0ro nukpacHoro ¢ocdopa, ux
npuMeHeHune. OcHoBHbIE coeuHeHUs: okcuipochopa (V) u oprodocdopHas KucioTa,
¢docdatel. DochopHbIeyT0OpEHHUS.
¥Yraepoa. CtpoeHue aroma, aljoTponus, cBoicTBa Moanukanuil, mpuMeHeHne. OKCHIbI
yraepoaa (II) u (IV), ux cBolictBau npuMenenue. KapOoHAaThI: KalbIUT, COA, MOTAI, UX
3HAUEHUEB NIPUPOJIE U KU3HU YEIIOBEKA.
Kpemunii. CtpoeHue aroma, KpUCTaNIMYECKUI KPEMHUM, €ETOCBOMCTBA U TpUMeHeHue. OKcng
kpemuus (IV), ero npupoansie pa3sHOBUAHOCTH. CHIIMKAThl. 3HAUEHUE COCTMHEHUI KPEMHUS B
YKUBOM M HEXMBOU npupoje. [IoHATHE O CUIIMKATHON NPOMBILIJIEHHOCTH.



Jemoncrpanuu. O6pa3ipl raJloreHOB — MPOCTHIX BellecTB. B3anmoeiicTBre rajioreHos ¢
HaTpHUEM, C AIIOMUHIEM. BrITecHeHrE XJ10poM Opoma Wi HOoJla U3 PaCTBOPOB MX COJICH.
B3aumonelicTBue ceppic MeTasiaMu, BOJOPOJIOM U KHCI0poaoM. B3zaumonelictue
KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI ¢ Meblo. Iloriomenne yriaem pacTBOPEHHBIX BELIECTB
WM Ta30B. BoccranoBieHue Mmeau u3 ee okcuaayrieMm. O0pasibl IpUpOAHBIX COSANHEHHH
XJ1opa, cepsl, pocdopa,yriepoaa, kpemaus. OOpas3ipl BaXXHEHIINX TSI HAPOTHOTO XO3SHUCTBA
cynb(haToB, HUTPATOB, KapOoHATOB, (hocdaToB. OOpa3Ilbl CTEKIIA,KEPAMUKH, IIECMEHTA.
20. IMonyyenue u pacrno3HaBanue Bojgopona. 21. MccnegoBanue moBEpXHOCTHOTO HATSHKEHUS
BOJbL. 22. PacTBOpeHMe NepMaHranaTta Kajius Wil MeJHOro Kynopoca B Bojie. 23. ['unparanus
o6e3BokeHHOTO cynbdara meau (II). 24. U3roTOBICHUETUIICOBOTO OTIICUaTKa. 25.
O3HaKOMJICHHE C KOJUICKIIHEH OBITOBBIX(PHILTPOB. 26. O3HAKOMIICHHE C COCTAaBOM
MUHepalibHOH BOJIb1.27. KauecTBeHHas peakius Ha rajoreHua - HoHsl. 28. [Tomyyenue
rpacrno3HaBaHue kuciaopona. 29. ['openue cepsl Ha Bo3ayxe u B kuciopoje. 30. CoiicTa
pazbaBiieHHOM cepHOM KucHoTH. 31. M3yuenuecBoiicTB ammuaka. 32. Pacnio3naBanue coneit
amMonus. 33. CBoiicTBa pa3baBiIeHHOM a30THOM KuCIOThL. 34. BzaumopeiicTeue
KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI ¢ Menbto. 35. Topenne pocdopa HaBo31yXE U B
kuciopojie. 36. PacioznaBanue docdarton. 37. 'openueyris B kuciopose. 38. [lomyuenue
YTOJILHOM KUCIIOTHI U U3ydeHne eecBoicTB. 39. [lepexon kapOoHaTOB B ruaApokapOoHatsl. 40.
Paznoxxenue ruapokapobonara Harpus. 41. [losydeHue KpeMHEBOW KHCIIOTHI
U N3y4YEHHUE €€ CBOMCTB.
1. Pemenune skcriepuMeHTaIbHbIX 3a71a4 110 TeMe «lloarpynma rasoreHoBy. 2. Pemenue
IKCIIEPUMEHTANIbHBIX 3a7a4 110 TeMe «lloarpymnma kucinopona». 5. [lomydenne, coOupanue u
pacrno3HaBaHUe ra3os.

Tema 3. O0001IeHNEe 3HAHUI 10 XMMHUM32 KYPC OCHOBHOM IIKOJIbI.

(14 )

[Tepuonnueckuii 3akoH u [lepuoanueckas cucrteMa xuMuueckux 3nemMenToB J1. 1. Menneneesa.
Ou3nyecKuil CMBICI MOPAIKOBOTO HOMEpa 3JeMEeHTa, HOMEPOB MePHO/ia U IPYIIIIbI.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB JIEMEHTOB U UX COCMHEHUN B MEPHOJaXu TPYIIax B
CBETE MPEACTABICHHI O CTPOCHUH aTOMOB AJIEeMEHTOB.3HaueHue [lepuoanueckoro 3akoHa. Bubt
XUMHUYECKUX CBSI3€U U TUIBI KPUCTAJUTMUECKUX PElIeTOK. B3auMOCBsI3b CTPOCHUS U CBOMCTB
BEIIECTB.
Knaccudukanus XuMHUYECKUX peakuil 0 pa3INuHbIM PU3HAKaM (YHCIIO U COCTaB
pearupyromux 1 00pa3yroIMXcs BEIIeCTB; HaJM4Ke IpaHullbl pa3aena ¢a3; TermioBoil addexr;
M3MEHEHHE CTETNIeHe OKUCIICHHs aTOMOB; UCIIOJIb30BaHKE
KaTajan3aTopa;HanpaBiieHuenpoTekanus). CKOpoCTb XUMHUUECKUX peaklUui U (hakTopsl,
Bhusitoue Ha Hee. OOpPaTUMOCTh XUMUYECKUX PEAKIINI U CIIOCOOBI CMEIICHUS XUMHYECKOTO
paBHoBecus.IIpocThie U coXKHbIE BellecTBa. MeTalibl U HeMeTalulbl. ['eHeTndyeckue psibl
MeTajia, HeMeTasula U mepexoaHoro Meramia. OKCHIBIM TUAPOKCUABI (OCHOBAHHUS, KHCIOTHI,
amoTepHbIe THAPOKCHUBI), conu. VX coctaB, kiaccudukarys u o0mrue XaMUYeCKUe CBOMCTBAB
CBETE TEOPHUH DJICKTPOIUTUYECKON TUCCOLIUAIINY.

KonTponsHbIe paboTh
8 Kimacc
1. KontponsHas pabota o TeMe “ATOMBI XUMUYECKHUX JIEMEHTOB”
2. KonTtponbHas padota no teme “IIpoctsie BemiecTa”



w

w N

NN R W

KonTponsHas padora o teme “UM3menenus, [Ipoucxoasmiue ¢ BemecTBaMu’”
KonTtponsHas padota no teme “PactBopenue.PactBopsr. CBOMCTBa pacTBOPOB 3IEKTPOJIUTOB”

9 knacc
KontponsHaspaboTa mo teme ’Beenenne. OO1ias XxapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOBH
XUMUYeCKUX peakuui. I[lepuonnuecknii 3akoH u [leproanueckas cucreMa XMUMHYECKUX
anemenTtoB JI. 1. Menpaeneenra”
Kontponbnas padota no teme “Meramibr”
Kontponbnas padota no teme “Hemeranbr”

. DKCHepTu3a NpoayKTOB MMUTaHUS 110 YIIaKOBKeE.

. Onpenenenne Ka4ecTBa BOJIbI.

. KucnotHoCTh aTMOC(EPHBIX OCAIKOB.

. KauecTBeHHO€ onpeienenne BUTaMMHa A B OBOIIAX.

. KauectBenHoe onpenenenue Butamuaa C B OBOILAX.

. BolpanuBanue KpucTayIoruipaTos.

. [louck Hanbosee 3(pHeKTUBHBIX METOJIOB 3aIIUTHI METAJUIOB OT KOPPO3UHU.

Hcnosb30Banue pesepsa yueOHOIro BpeMeHH

[To aBTOpCKO¥ MpOrpaMme Ha Bech Kypc o0ydeHust orBoautcs 140 gacoB. B cooTBeTCTBUY C
KaJICHJIAPHBIM YYEOHBIM IpauKOM MPOI0KUTEILHOCTh YIEOHOTO TO1a COCTaBIIsIeT 34 Helemnu,
CJIeIOBATENIbHO, HAa M3yYeHUEe XUMUU OTBOAUTCS 68 yaca. CokpalieHue nmpou3BeneHo Ha 4daca
3a CUeT PE3epPBHOTO BPEMEHH.






TemaTn4eckoe IJIAaHUPOBAHHE.

8 kiacc
Paznen . OcHOBHBIE
Konnuec | Yuupepcanbubie yueOnble neiictsus (YY),
Komnyec- HaIlpaBJICHUs
TeMmebl -TBO npoekTsl, UKT-komnereHmu, .
TBO YacoB BOCIIMTATEIILHOU
4acoB MEXIIPEAMETHBIC TTOHATHUS

JCATCIBHOCTH




Beeoenue

XuMusg—yacTh ecrecTBo3Hanus. [Ipenmer
xuMuHu. Bemecrsa

[Tpeamernbie. OOBSICHATH, YTO TAKOE ATOM,
MOJIEKYJa, XHMHUYECKUH 3JIEMEHT, BEIIECTBO,
MPOCTOE BEIECTBO, CIOKHOE BEIIECTBO, CBOMCTBA
BEILIECTB.

OnuceIBaTh U CpaBHUBATH MPEIMETHl N3yUEHH
C€CTCCTBCHHOHAYYHBIX NUCHUIIIIMH, B TOM YUCJIIC
XHUMHUH.

KnaccuguuupoBaTh BelecTBa 1Mo cocTaBy
(IpocThie U CIOXKHBIE).

XapakTepu3oBaTh OCHOBHBIE METO/IbI U3YUEHUS
C€CTECCTBCHHBIX AUCIUIIIINH. Paznmuuath Tena u
BCIICCTBA, XUMHUYECKUH DJIEMEHT U IIpoCTOC
BEIIIECTBO.

OnwuceiBaTh GOPMBI CYIIECTBOBAHUS
XUMHYECKOTO JJIEMEHTA, CBOHCTBA BEIIECTB.
BrImonaaTs Ha0IIOIEHNS 32 CBOMCTBAMHU BEIIECTB
U SIBJIEHUH, TPOUCXOSIINX C BEIIECTBAMH, C
COOJTIOICHUEM TTPABUJI TEXHUKH O€30MaCHOCTH U
aHAIM3UPOBATH HX.

OdopMIISITE OTYET, BKITIOYAFOIIHHA ONMCAHNE
HaOIIO/IEHNS, €ro Pe3yabTaThl U IENaTh BHIBOJIBI.
Hcnone3oBaTh Qusndeckoe MOACITHPOBAHUE.
MeranpenmerHsie. PeryiasiTuBHbie

1. OGOCHOBBIBATH M OCYILECTBIISATH BHIOOD
HanOosee 3P GEeKTUBHBIX CIIOCOO0B PEIICHUS
y4eOHBIX U MTO3HABATEIHHBIX 3a/1a4.

2. OcymecTBIATh TO3HABATENbHYIO peIeKCHIO B
OTHOIIIEHUH JCHCTBHI 110 PENICHUI0 YIeOHBIX 1
MO3HABATEIbHBIX 3a/a4. 3.
AJIeKBaTHO OLIEHUBATh CBOW BO3MOXHOCTH
JIOCTHIKEHUS TENTN OMIPENEIEHHON CI0KHOCTH B
pasIHYHBIX cepax caMOCTOATEITBHOMN
JIesITeTHHOCTH.

[lo3HaBaTenbHBIC

1.CdhopmMupoBaTh yMEHHE aHATN3UPOBATS,
CPaBHHBATH, KJIaCCH(QUIIMPOBATEH M 0000IIaTh
(haKThI U SBJICHUS;

2.®DopMupoBaTh YMEHHs HAOIIOIATH, JIENaTh
BBIBO/JIBI ITPY MTPOBEACHUH OIIBITOB, YMEHHUS
paboTaTh ¢ KHUTOH U ¢ IEPHOIUIECKON
CUCTEMOM.

1,2,3,8




[IpeBpamienus Beniects. Posib Xxumuu B
KU3HUYEIIOBEKA.

[Tpeamernbie. OOBSICHATH, YTO TAKOE XUMHUYECKHE
SBJICHUS1, PU3HUYECKUE SIBIICHHS.

OOBSCHATH CYIIHOCTh XUMHUYECKUX SIBJICHUS C
TOYKHU 3pEHUS] aTOMHO-MOJIEKYJISIPHOTO YUYEHUS U
UX IPUHIMITHAILHOE OTINYUE OT PUIUIECKIX
SIBJICHUNA. XapaKTepU30BaTh IIOJOKUTEIBHYIO U
OTPHIATENbHYIO POJIb XUMHUH B XKU3HU YEIIOBEKA,
Biaa M. B. Jlomonocoga, A. M. bBytnepoga, /.
N. MeHneneeBa B OTEUECTBEHHYIO U MUPOBYIO
XUMHIO.

CocTaBlsITh CI0XKHBIHN IU1aH TekcTta. HaxoauTs
WCTOYHUKH XUMHUYECKOH WHPOPMAITUH U
MOJTy4aTh HEOOXOAMMBIE CBEIEHUS U3 HUX.
MeranpenmMerssie. PerynsTuBHbie

1. OOOCHOBBIBATH M OCYIIIECTBISTH BEIOOD
HauOosee 3P PEKTHUBHBIX CIIOCOOOB PEIICHUS
y4eOHBIX 1 MMO3HABATEIbHBIX 3a/1a4.

2. Ocym1ecTBIATh TO3HABATENBbHYIO pe(IeKCHIO B
OTHOIIIEHUH JCHCTBHI 110 PEIEHUIO YIeOHBIX U
MO3HABaTEIbHBIX 3a/a4. 3.
AZIeKBaTHO OLIEHWBATH CBOU BO3MOYKHOCTH
JIOCTHKEHUS LIETH ONpeNeIEHHON CIO)KHOCTH B
pasnYHbIX chepax caMOCTOSITEIbHON
JIesITeTHHOCTH.

Ilo3HaBaTenbHbBIE

1.CdhopmMupoBaTh yMEHHE aHATU3UPOBATD,
CpaBHUBATH, KJIAaCCH(UIINPOBATEL B 0000IIATH
(aKTHI U SBJICHHS;

2.DopmMupoBaTh YMeHHs HAOIIOAATh, IENaTh
BEIBOJIBI TTPH TTPOBEACHUH OIIBITOB, YMEHHS
paboTaTh ¢ KHUTOH U C TIEPHUOANYECKOM
CHUCTEMOM.

KoMMyHuKaTHBHBIE

1.CdhopmupoBaTh yMeHHE TIPEACTABIISATH
MPOIeTaHHYIO PadoTy.

2. ®opmupoBaTh YMeHUS paboTaTh B mapax,
OTBeYaTh HA BOPOCHI YUUTEIS, yMETh
WCIIOJIH30BATh XUMHUECKHH SI3bIK, YMEHUE
paboTaTh ¢ XUMHUYECKOH MOCYI0M.

3. ®opMHpOBATh YMEHUS CIYIIATh YUUTEIA,
BECTH JUAJIOT C YIUTENEM U APYTHUMHU
YYaITMHUCS.




3Haku (CUMBOJIbI) XUMUYECKUX IEMEHTOB.
Tabmuma /. 1. MenneneeBa

[Tpeamernbie. OOBSICHATE, UTO TAKOE XMMUYECKas
¢dopmyna, OTHOCUTENbHASI aTOMHAsI Macca,
OTHOCHTENbHAS MOJIEKYJIIpHAs Macca, MaccoBast
JIOJIsI DTIEMEHTA.

HaxoauTe 0THOCHUTENBHYIO MOJIEKYISIPHYIO Maccy
BEIIECTBA IO (hOPMYJIe K MACCOBYIO JIOITIO
3JeMeHTa B HeM. XapaKTepru30BaTh XUMHUYECKOE
BEIIECTBO 110 ero GopMmyie.

PaccunThIBaTH OTHOCUTENBHYIO MOJIEKYIISPHYIO U
MOJISIPHYIO Maccy 1o (opMyJiaM BEIeCTB.
BbraucisTh MaccoBYIO 10JII0 XUMHYECKOTO
JJIEMEHTA B BEIIECTBE 10 hopmyIie.
MeranpenmMerssie. PerynsTuBHbie

1. OOOCHOBBIBATH M OCYIIECTBISTH BEIOOD
HauOosee 3P PeKTHUBHBIX CITIOCOOOB PEIICHUS
y4eOHBIX U MTO3HABATENbHBIX 3a/1a4.

2. Ocym1ecTBIATh TO3HABATENBbHYIO pe(IeKCHIO B
OTHOIIIEHUH JCHCTBHI 110 PEIEHUIO YIeOHBIX U
MO3HaBaTEIbHBIX 33/a4. 3.
AJIeKBaTHO OLIEHUBATh CBOW BO3MOXXHOCTH
JIOCTHKEHUS LIETH ONpeNeIEHHON CIO)KHOCTH B
pasMYHbIX chepax caMOCTOSITEIHHOMN
JIesITeTHHOCTH.

IIo3HaBaTenbHbBIE

1.CdhopmMupoBaTh yMEHHE aHATU3UPOBATS,
CpaBHUBATH, KJIaCCH(UIINPOBATEL B 0000IIATH
(aKTHI U SBJICHHS;

2.DopMupoBaTH YMEHHS HAOMIOIATH, 1ENIaTh
BEIBOJIBI TTPH TTPOBEACHUH OIIBITOB, YMEHHS
paboTaTh ¢ KHUTOH U C IEPHUOAMIECKOMN
CHUCTEMOM.

KoMMyHuKaTHBHBIE

1.CdhopmupoBaTh yMEHHE TIPEACTABIATE
MPOIeTaHHYIO PadoTy.

2. ®opmupoBaTh yMeHUS paboTaTh B mapax,
OTBeYaTh Ha BOPOCHI YUUTEIS, yMETh
WCIIOJIH30BATh XUMHUECKHH SI3bIK, YMEHUE
paboTaTh ¢ XUMUYECKOH TTOCYI0H.

3. ®opMHpOBaTH YMEHUS CIYLIATH YUUTE,
BECTHU JUAJIOT C YUUTEIEM U IPYTUMH
YYaITMHUCS.




Xumnueckue Gopmyinsl. OTHOCUTETbHAS
aTOMHAas U MOJIEKYJISIpHAsi MaccChl.

[Tpeamernbie. OOBSICHATD, UTO TAKOE XUMUYECKas
¢dopmyna, OTHOCUTENbHASI aTOMHAsI Macca,
OTHOCHTENbHAS MOJIEKYJIIpHAs Macca, MaccoBast
JIOJIsI DTIEMEHTA.

HaxoauTe 0THOCHUTENBHYIO MOJIEKYISIPHYIO Maccy
BEIIECTBA IO (hOPMYJIe K MACCOBYIO JIOITIO
3JeMeHTa B HeM. XapaKTepru30BaTh XUMHUYECKOE
BEIIECTBO 110 ero GopMmyie.

PaccunThIBaTh OTHOCUTENBHYIO MOJIEKYIISIPHYIO U
MOJISIPHYIO Maccy 1o (opMyJiaM BEIeCTB.
BbraucisaTe MaccoBYIO 0MI0 XUMHUYECKOT O
JJIEMEHTA B BEIIECTBE 10 hopmyIie.
MeranpenmMerssie. PerynsTuBHbie

1. OOOCHOBBIBATH M OCYIIECTBISTH BEIOOD
HauOosee 3P PeKTHUBHBIX CITIOCOOOB PEIICHUS
y4eOHBIX M MMO3HABATEIbHBIX 3a/1a4.

2. Ocym1ecTBIATh TO3HABATENBbHYIO pe(IeKCHIO B
OTHOIIIEHUH JICHCTBHIA MO PEICHNIO YIeOHBIX U
MO3HaBaTEIbHBIX 33/a4. 3.
AJIeKBaTHO OLIEHUBATh CBOW BO3MOXXHOCTH
JIOCTHKEHUS LIETH ONpeNeIEHHON CIO)KHOCTH B
pasnYHbIX chepax caMOCTOSITEIbHON
JIesITeTHHOCTH.

IIo3HaBaTenbHbBIE

1.CdhopmMupoBaTh yMEHHE aHATU3UPOBATS,
CpaBHUBATH, KJIACCU(UIINPOBATEL B 0000IIATH
(aKTHI U SBJICHHS;

2.DopMupoBaTH YMEHHS HAOMIOIATH, 1ENIaTh
BEIBOJIBI TTPH TTPOBEACHUH OIIBITOB, YMEHHS
paboTaTh ¢ KHUTOH U C TIEPHUOANYECKOM
CHUCTEMOM.

KoMMyHuKaTHBHBIE

1.CdhopmupoBaTh yMEHHE TIPEACTABIATE
MPOIeTaHHYIO PadoTy.

2. ®opmMupoBaTh YMEHUS paboTaTh B apax,
OTBeYaTh Ha BOPOCHI YUUTEIS, yMETh
WCIIOJIH30BATh XUMHUECKHH SI3bIK, YMEHUE
paboTaTh ¢ XUMUYECKOH TTOCYI0H.

3. ®opMHUpOBATH YMEHUS CIYIIATh YUUTE,
BECTHU JUAJIOT C YUUTEIEM U IPYTUMH
YYaITMHUCS.




[lpaBmia TexHUKM 0€30IACHOCTH  IpU 1 ITpeameTHble. BEIMOMHATE MPOCTEHINNE AEHCTBHS
paboTe B XUMUYECKOM KaOWHETE. ¢ 1a00paTOPHBIM 000PYOBAHUEM: C MEPHBIM
MWIMHAPOM, COUPTOBKON; HAaOII0ATh 32
CBOMCTBAaMH BELIECTB U SIBICHUSAMH,
MIPOUCXOMSIIMMY C BEHIECTBAMHU; OMHUCHIBATD
9KCHEPUMEHT C TIOMOIIBIO ECTECTBEHHOT'O
(pyccKOro Wit POTHOT0) SI3bIKA M SI3bIKA XMMUU;
JIeNaTh BBIBOJIBI 10 PE3YJIbTATaM IPOBEIEHHOTO
9KCIIEPUMEHTA.

MeranpenmMerssie. PeryisiTuBHbie

1. OOOCHOBBIBATH M OCYIIECTBISTH BEIOOD
HaubOosee 3P PEKTUBHBIX CITIOCOOOB PEIICHUS
y4eOHBIX W TTO3HABATEIBHBIX 3a/1a4.

2. OcyIecTBIATh TO3HABATENBHYIO peIIEKCHIO B
OTHOIICHUU JISHCTBUH MO PEUICHHUIO YUECOHBIX U
MO3HABATEbHBIX 3a]1a4. 3.
IIo3HaBaTenbHbBIE

1.ChopMupoBaTh yMEHHE aHATU3UPOBATD,
CPaBHHMBATh, KJIaCCU(QUIIMPOBATEL ¥ 0000IIATh
(baKThl U ABJICHUS;

2.®opMupoBaThH YMEHHS HAOII0OIATh, ACTIaTh
BBIBOJIBI TIPH TTPOBEACHNUHN OIIBITOB, YMEHUS
paboTaTh ¢ KHATOW M ¢ TIEPUOANIECKON
CHUCTEMOH.

KomMmyHUKaTUBHBIE

1.CdhopmupoBaTh yMeHHE TIPEACTABIAT
MPOETaHHYIO PadoTy.

2. ®opmMupoBaTh YMEeHUA paboTaTh B mapax,
OTBEYaTh Ha BOIPOCHI YUUTEIS, yMETh
WCTIOJIH30BATh XUMHUECKHH SI3bIK, YMEHUE
paboTaTh ¢ XUMUYECKOH TTIOCYIOH.

3. ®opMHpPOBATH YMEHHUS CIYLLIATh YUYUTENS,
BECTH JTUAJIOT C YIUTEIEM U APYTHUMHU
YYaITIMHUCS.




Tema 1. Amomuwt
XUMUUECKUX
2/1eMeHmoe

OcHoBHEIC CBCACHHA O CTPOCHUHN aTOMOB.

[Ipenmernbie. OOBSICHATH (PU3UYECKHUI CMBICTT
aTOMHOTO (TIOPSIKOBOI'0) HOMEpPa XUMUYECKOT'0
3JIEMEHTA.

XapakTepu30BaTh: COCTaB aTOMOB
Hcnomnb3oBaTh 3HAKOBO-CUMBOJIMYECKUE
CPEICTBA, B TOM YHMCJIC MOJICIH M CXEMBI JIJIS
pelIeHus 3a1ad.

Pa3uyath MOHATHS «aTOM», «MOJICKYJIa»,
«XUMUYECKUUN TIEMEHTY.

OnpeensaTh BaJCHTHOCTH aTOMOB B OMHAPHBIX
COCITMHCHUSX.

N300paxkaTh cocTaB MPOCTEUIITNX BEIIECTB C
MTOMOIIIBI0 XUMHYECKUX (POpMYIL.
MopenupoBaTh CTPOSHUE MOJIEKYJT IPOCThIX
BEIIIECTB.

Brazers HOHATHEM «OTHOCHTEIbHAS aTOMHAS
Macca.

OOBACHATH TPUYNHBI H3MEHEHUS YHCIIa
MIPOTOHOB B siipe U 00pa30BaHUE HOBBIX
XUMHYECKUX TIEMEHTOB.

CBS3bIBaTh XUMHYECKHE 3HAHUS O CTPOCHHH
aTOMHOTO SI7Jpa CO 3HAHUAMH U3 Kypca (PU3UKH.
MeranpeamerHsie. PeryiasTuBHbIE:

1. ImarupoBaHue y9eO0HOTO COTPYIHUIECTBA C
YYUTEIIEM U CBEPCTHUKAMH — OIpeIeNIeHIE [IENH,
(GyHKIHA y9aCTHUKOB, CIIOCOOOB
B3aUMOJICHCTBUA.

2. Beibop Hanbomee 3¢ heKTUBHBIX CIIOCOOOB
perreHus 3a7a49 B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUU.

[lo3HaBaTenbpHEIE:

KoMMyHuKaTuBHBIE:

Y4acTBOBaTh B KOJUIEKTUBHOM OOCYKIESHHUH
MpoOIIEM, HHTETPUPOBATHCS B TPYIIITY
CBEPCTHUKOB M CTPOUTH POTyKTHBHOE
B3aMMOJIEHCTBUE H COTPYAHHYECTBO CO
CBEPCTHUKAMHU U B3POCIIBIMH.
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OnexTpoHbl. CTPOEHUE IEKTPOHHBIX
o0osouek atoMoB 3eMeHToB Ne 1—20 B
tabnute J[. . Menneneena

[Mpeamernbie. OOBSICHATH GU3HUUESCKUN CMBICT
HOMeEpa IrpYIIbI ¥ EPUOAA, COCTABIATH CXEMBI
CTPOEHHUS aTOMOB MePBBIX 20 371eMEHTOB
MEePUOINYECKON CUCTEMBI XUMHUYECKUX
anemenToB .M. Menaeneena.

OOBSCHSATH, UTO TAKOE JICKTPOHHBIN CIION MU
SHEPreTUYECKUN YPOBEHB.

CocTaBIATh CXEMBI paclpeieNeHus AIeKTPOHOB
IO 3JIEKTPOHHBIM CJIOSM B AJIEKTPOHHOMN
000J0UKe.

MeranpenMerHsble. PerynsrusHsie:

1. Beibupathb U3 npeaioKeHHbIX U
CaMOCTOSITEIBHO UCKATh CPEACTBA/PeCypChl s
peleHus 3a1a49n/ TOCTHKESHUS TIEITH.

2. Ilpu njaHUpPOBaHUY TOCTHKEHHUS IIeTen
CaMOCTOATENHHO, TIOJHO U aJIeKBaTHO YIUTHIBATH
YCIIOBHS M CPEJICTBA MX JOCTHIKEHHSL.
Ilo3HaBaTenbHbIE:

1. OObeaANHSTD MIPEIMETHI U SIBIICHUS B TPYIIIIBI
10 OIpeNEeIeHHBIM MPU3HAKaM, CPaBHUBAT,
KJIaCCH(PUIIMPOBATH U 00001IaTh (haKThl U
SIBIICHUS.

KomMmyHukaTuBHbIE:

1. ®opmynupoBaTh COOCTBEHHOE MHEHUE U
MO3ULHI0, apIYMEHTUPOBATh U KOOPAUHUPOBATH
€€ C NO3NLIUSAMH AaPTHEPOB B COTPYIHUYECTBE
TP BBIPA0OTKE OOIIIET0 PENICHUsI B COBMECTHOM
JIEATENbHOCTH.

Mertannuyeckue U HEMETAINYSCKHUE
CBOMCTBARJIEMEHTOB.

HMonnasg xumudeckas CBs3b

KoBanentnas HCIIOJIAApHAA XUMHWYCCKasd
CBA3b

aﬂeKTpOOTpI/IL[aTCJ'ILHOCTB. KoBanenTHas
TOJIAPpHAAXUMHWYICCKAA CBA3b

IIpenmerHble. Pa3nuyath NOHATUA «3JIEMEHTHI-
METaIIBD), «3JIEMEHThI-HEMETAILIbI.

OOBACHATH 3aKOHOMEPHOCTH N3MEHEHHSI CBOICTB
XUMHUYECKUX JIEMEHTOB B EPHOAAX U IpyIIax
(A rpymmax) I[leproamaeckoil CHCTEMBI C TOUYKA
3pEHHUSI TEOPUH CTPOCHUS aTOMA.

CpaBHMBAaTh CTPOECHHUE U CBOMCTBA aTOMOB
XUMHYECKUX 3JIEMEHTOB, HAXOSIIUXCS B OHOM




Meramnyeckas XMMHYECKas CBA3b

nepuone win onHor A rpynne Ilepruoanueckoit
cucteMbl. COCTaBIISTh XapaKTEPUCTUKHI
XUMHUYECKUX 3JIEMEHTOB T10 UX MON0KEHHUIO B
Ilepuonuyeckoii cucteMe XUMUYECKUX
anemenToB JI. 1. Menpeneena.
MeranpenMerHele. PerynsatusHslie:

1. BeiOupaTh U3 npengoKeHHBIX U
CaMOCTOSITEIBHO UCKATh CPEACTBA/PeCypChl s
peleHus 3a1a4n/ TOCTHKESHUS TIEITH.

2. Ilpu nIaHUpPOBAaHUU TOCTHKEHUS LIENei
CaMOCTOATENBHO, TIOJHO U aJIEKBATHO YIUTHIBAThH
YCIIOBHS M CPEJICTBA MX JOCTHKEHHUS.
Ilo3HaBaTenbHBIE:

OOBbeaUHATD MIPEIMETHI U SIBIECHUS B TPYIIIHI MO
OTIpeNeNeHHbIM MPU3HAKaM, CPAaBHUBATH,
KJIAaCCH(PUIIMPOBATH U 00001aTh (haKThl U
SIBIICHUSI.

KoMmMmyHuKaTHBHBIE:

®DopMyIUpoBaTH COOCTBEHHOE MHEHHE U
MO3ULIMIO, apTYMEHTUPOBATh U KOOPAUHUPOBATH
€€ C MO3ULIUSAMU NapTHEPOB B COTPYAHUYECTBE
TP BBIPA0OTKE OOIIEro PEemIeHrs B COBMECTHOM
JIEATENbHOCTH.

O06001IeHre U cucTeMaTU3aLMs 110
TeMme: “ATOMBI XUMAYECKUX DIIEMEHTOB”

IIpeamernsie. KoHTpONb 3HaHUN, YMEHUH,
HaBBIKOB.




KonTtponsHas pabora o
TeMe: “ATOMBIXUMHUYECKHUX DIJIEMEHTOB”

Pewienue 3ananuii no OponIEHHBIM TEMaM.
Pemenne cTannapTHBIX M HECTaHAAPTHBIX 3a/1a4
M0 CTPOEHUIO aTOMa, BaJICHTHOCTH, HAXOXKAEHUIO
OTHOCUTENBHONU aTOMHOU U MOJIEKYJISIPHOM
MAacchl, OIpe/e/IeHue MacCOBON JIOIH
XUMHYECKHX JIEMEHTOB B CIOKHBIX
COEIMHEHUAX.

MeranpenMerHsele. PerynstusHsie:
CaMOCTOsTENPHO aHATU3UPOBATh YCIOBHS
JIOCTHIKEHUS 11eJIM Ha OCHOBE y4€Ta BBIJECIEHHBIX
YUUTEIIEM OPHUEHTHPOB JEHCTBUS B HOBOM
yueOHOM MaTepHale. 2.
Ocy1ecTBIATh KOHCTATUPYIOMINN U
MPEBOCXUILAONTNI KOHTPOJIb [0 PE3yIbTaTy U
0 cIIoco0y IeHCTBHS.

IIo3HaBaTenbpHbIE:

Co3znmaBaTh 1 MpeoOPa30BLIBATE MOJICH W CXEMBI
JUTS peleHns 3a/1a4.

KoMmMmyHuKaTHBHBIE:

1. ®opmynupoBaTh COOCTBEHHOE MHEHHUE H
MO3ULIMIO, apTYMEHTUPOBATh U KOOPAUHUPOBATH
€€ C MO3ULIUSAMU apTHEPOB B COTPYAHUYECTBE
TP BBIPAOOTKE OOIIIET0 PEIICHHsI B COBMECTHOM
JIEATENBHOCTH.

2. YMerp y4acTBOBAThH B TUAJIOTE; CIYIIATh U
MIOHUMATh APYTUX, BBICKA3bIBATh CBOK) TOUKY
3peHus Ha COOBITHS, TIOCTYITKH, OTCTANBATH CBOIO
TOYKY 3pEHHs, COOI0jasl IpaBuila PeUeBOro
STHUKETA.




Tema 2.
IlIpocmuie
eewecmea

HpOCTHe BCIICCTBA — MCTaAJLJIbI

[Ipenmernbie. OOBSICHATD, YTO TAKOE METAJLIBI,
MJIACTUYHOCTD, TEILIONPOBOIHOCTD,
3JICKTPOIPOBOHOCTb.

OnuceIBaTh MOJI0KCHUE 3JIEMEHTOB- METAJJIOB
HeMeTaJuloB B Ileproauueckoi cucreme
xuMuueckux snemenToB /. 1. Menneneena.
KnaccuguimpoBath mpocThie BeleCTBa Ha
METaJUTBl ¥ HEMETAJLTHI.

XapakTepu3oBaTh 001HE PU3NISCKHUE CBONCTRA
METAJUIOB U HEMETAJIJIOB.

YcranaBimmBaTh IMPUYUHHO-CIICACTBCHHBIC CBA3U
MEX/y CTPOSHHEM aToMa U 00beMa, M JKciia
MOJIEKYJI Ta3a (1 00paTHBIC 3aa9u. XUMHUECKON
CBSI3BIO B MPOCTHIX BEIIECTBAX-METAJIAX U
HeMeTaJuIax.

CaMOCTOSTEIbHO U3Y4aTh CBOWCTBA METAJIIIOB U
HEMETAJUIOB IIpU CO6.HIOIICHI/II/I IIpaBUJI TEXHUKHU
Oe3omacHoCTH, OQOPMIICHHE OTUETA,
BKJIFOYAIOIIEr0 OIKMCaHUE HAOIIOICHHSI, €ro
pE3yIBTATOB, BHIBOOB.

OOBACHITE, YTO TAKOE HEMETAILIBI,

aJUIOTPOIHS, AJIOTPOITHBIE BUIOU3MEHEHHU S, HIIN
MOIU(UKALINH.

MeranpeamerHsie. PeryiasTuBHBIE:

1. BHOCHTH HEOOXOMUMBIEC KOPPEKTHUBEI B
JIECTBHE TIOCIIE €r0 3aBEepIIEHUS Ha OCHOBE €ro
OILIEHKH U y4deTa XapaKTepa CACTaHHBIX OIHNOOK.
2. BeimBHUTaTh BEPCHH PEIICHUSI TIPOOIIEMBI,
BEIOMpATh U3 MPEUIOKEHHBIX U CKATh
CaMOCTOATENBHO CPEACTBA JOCTIKEHUS TIEITH.
[lo3HaBaTenbpHEIE:

1. ®opMHUpOBaTh YCTONYMBHIN yIeOHO-
MTO3HABATEIHHOT'O0 MHTEPEC K HOBBIM OOIIHM
crioco0aM pelieHus 3a/1ad.

2. YUHThCS TUIAHUPOBATH ITYTH JTOCTHKEHUS
1eNel, YCTaHABIINBATS I1eJIeBble TIPUOPUTETHI.
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HpOCTBIe BEICCTBA — HEMCTAJlJIbI, UX
CpaBHEHMEC METaJlJIaMU. AJUIOTPOIIUS

[Ipenmernbie. OOBSICHATD, YTO TAKOE METAJLIBI,
MJIACTUYHOCTD, TEILIONPOBOIHOCTD,
3JICKTPOIPOBOHOCTb.

OnuceIBaTh NOJIOKCHUE JIEMEHTOB- METAJJIOB
HeMeTaJuloB B Ileproauueckoi cucreme
xuMuueckux snemenToB /. 1. Menneneena.
KnaccuguimpoBath mpocThie BeleCTBa Ha
METaJUTBl ¥ HEMETAJLTHI.

XapakTepu3oBaTh 00IHe PU3NISCKUE CBOWCTBA
METAJUIOB U HEMETAJIJIOB.

YcranaBimmBaTh IMPUYUHHO-CIICACTBCHHBIC CBA3U
MEX/y CTPOSHHEM aToMa U 00beMa, M JKciia
MOJIEKYJI Ta3a (1 00paTHBIC 3aa9u. XUMHUECKON
CBSI3BIO B MPOCTHIX BEIIECTBAX-METAJIAX U
HeMeTaJuIax.

CaMOCTOSTEIbHO U3Y4aTh CBOWCTBA METAJIIIOB U
HEMETAJUIOB IIpU CO6HIOII€HI/H/I IIpaBUJI TEXHUKHU
Oe3omacHoCTH, OQOPMIICHHE OTYETA,
BKJIFOYAIOIIEr0 OIKMCaHUE HAOIIOICHHSI, €ro
pE3yIBTATOB, BHIBOOB.

OOBACHITE, YTO TAKOE HEMETAILIBI,

aJUIOTPOIHS, AJIOTPOITHBIE BUIOU3MEHEHHU S, HIIN
MoIUGUKALINN

MeranpeamerHsie. PeryiasTuBHBIE:

1. BHOCHTH HEOOXOIUMBIEC KOPPEKTHUBEI B
JIECTBHE TIOCIIE €r0 3aBEePIIIEHNUS Ha OCHOBE €T0
OILIEHKH U y4deTa XapaKTepa CACTaHHBIX OIHNOOK.
2. BeimBHUTaTh BEPCHH PEIICHUSI TIPOOIIEMBI,
BEIOMpATh U3 MPEUIOKEHHBIX U CKATh
CaMOCTOSATENBHO CPEACTBA JOCTIKEHUS TIEIIH.
[lo3HaBaTenbpHEIE:

1. ®opMHUpOBaTh YCTONYMBHIN yIeOHO-
MTO3HABATEIHHOIO MHTEPEC K HOBBIM OOIIMM
crioco0aM pelieHus 3a/1ad.

2. YUHThCS TUIAHUPOBATH ITYTH JTOCTHKEHUS
1eNel, yCTaHaBINBATh IIeJIeBbIE TIPUOPUTETHI.
KomMmyHUKaTHBHEIE:




KomnnuectBo BemecTa

[Tpeamernbie. OOBACHSTH, YTO TAKOE KOINIECTBO
BEIIECTBA, MOJIb, TIOCTOSIHHAST ABOTaIpo,
MOJISIpHAsI Macca.

Pemats 3amaun ¢ MCIONIBb30BaHNUEM MOHSATHH
«KOJIMYECTBO BEIECTBA», «MOJISIPHAs Maccay,
«IOCTOsTHHASI ABOTaIpO»

MeranpenMerHsele. PerynstusHsie:
1.IIporHo3upoBath pe3ynbTaT B OCHOBHOM
yueOHbIX (110 00pas3ily) 3aJaHuii, TNIAHUPOBATh
aJITOPUTM €rO BBIOJIHEHUS.

2. COOTHOCHTH TPOMEKYTOUHBIE U KOHEYHBIE
pe3yIBTATHI CBOEH JEATENbHOCTH C LENbIO WK C
00pa3om, IPeUIOKEHHBIM YIUTEIIEM.
ITo3HaBaTenbHEBIE:

1.IIpumeHaTs MeTOABI HHPOPMAIHOHHOTO
MONCKa, TOOBIBAET HOBBIE 3HAHUS, B TOM YHCIIE C
MTOMOIIIBI0 KOMIIBIOTEPHBIX CPEACTB.

2. BeiOupaer Hanbomee 3¢ heKTUBHBIC CIIOCOOBI
perreHus 3ajad B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUH.

KomMmyHukaTuBHbIE:

1.Mcrons30BaTh pedb I PErysSIiui CBOErO
JEUCTBUA.

2. YUHTHIBaTh pa3Hble MHEHUS U CTPEMHTCS K
KOOPAWHAIINY PA3IIMYHbIX TTO3UINH B
COTPYIOHHUYECTBE.




MomnsipHblii 00bEM ra3000pa3HBIX BELIECTB

[Tpeamernbie. OOBSICHATE, YTO TAKOE MOJSPHBIH
00bEM razoB, HOPMaJIbHbIC YCIOBHSL.

PemaTh 3aa4n ¢ NCHIONB30BaHUEM MOHSITUH
«KOJIMYECTBO BEIIECTBA», «MOJISIPHAsI Maccay,
«MOJISIPHBIN 00BbEM Ta30BY», «IIOCTOSIHHAS
ABoraapoy.

MeranpenMerHsele. PerynstusHsie:
1.IIporHo3upoBath pe3ynbTaT B OCHOBHOM
yueOHbIX (110 00pas3ily) 3aJaHuid, IIIaHUPOBATh
aJITOPUTM €rO BBIOJIHEHUS.

2. COOTHOCHTH TPOMEKYTOUHBIE U KOHEYHBIE
pe3yIBTATHI CBOEH JEATENbHOCTH C LENbIO WK C
00pa3om, IPeUIOKEHHBIM YIUTETIEM.
ITo3HaBaTenbHEBIE:

1.IIpumeHaTs MeTOABI HHPOPMAIHOHHOTO
MONCKa, TOOBIBAET HOBBIE 3HAHWS, B TOM YHUCIIE C
MTOMOIIIBI0 KOMIIBIOTEPHBIX CPEACTB.

2. BeiOupaer Hanbomee 3¢ heKTUBHBIC CIIOCOOBI
pelleHus 3a1ad B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUH.

KomMmyHukaTuBHBIE:

1.Mcrons30BaTh pedb I PErysSIiui CBOErO
JEUCTBUA.

2. YUHTHIBaTh pa3Hble MHEHUS U CTPEMHTCS K
KOOPAWHAIINHU PA3IIIYHbIX TTO3UINH B
COTPYIOHHUYECTBE.




Pemenne 3aga4 ¢ MCII0JIb30BAaHUECM MOHATHUH

2 <6

“KOJMYECTBO BEIIEeCTBa”, “MMOCTOSHHAS
29 ¢¢

ABoranpo”, “moisipHast macca”, “MOJSPHBIN
00BEM razoB”

IIpenmerHble. XapakTepU30BaTh
KOJIMYECTBEHHYIO CTOPOHY XHMUYECKUX 00HEKTOB
Y TIPOLIECCOB.

Pemats 3amaun ¢ MCIONIBb30BaHNUEM MOHSATHH
«KOJIMYECTBO BEIIECTBAY,

«MOJISIPHASI Maccay, «MOJISIPHBIA 00beM Ta30By,
«IOCTOSTHHASI ABOTaIpO».

MeranpenMerHsele. PerynstusHsie:
1.IIporHo3upoBath pe3ynbTaT B OCHOBHOM
yueOHbIX (110 00pas3ily) 3aJaHuid, INIAHUPOBATh
aJITOPUTM €O BBIOJIHEHUS.

2. COOTHOCHTH TPOMEKYTOUHBIE U KOHEYHBIE
pE3yIBTATHI CBOEH JEATEIbHOCTH C LENbIO WK C
00pa3om, IPeUIOKEHHBIM YIUTEIEM.
Ilo3HaBaTenbHbIE:

1.IIpumenaTs MeTOABI HHPOPMAITHOHHOTO
MONCKa, TOOBIBAET HOBBIE 3HAHWS, B TOM YHUCIIE C
MTOMOIIIBI0 KOMIIBIOTEPHBIX CPEACTB.

2. BeiOupaer Hanbomee 3¢ heKTUBHBIC CIIOCOOBI
perieHus 3a7a49 B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUH.

KomMmyHukaTuBHbIE:

1.Mcrons30BaTh pedb Ui PETYISIIUN CBOETO
JEHCTBHS.

2. YUHTHIBaTh pa3Hble MHEHUS U CTPEMHTCS K
KOOPAWHAIINHU PA3IIYHbIX TTO3UINH B
COTPYIOHHYECTBE.




Tema 3.
Coeounenusn
XUMUYECKUX

9/1eMEHM 06

15

Crenenvokucienus. bunapHbie
COCIMHEHUI

[Tpeamernbie. OOBSICHATH, UTO TAKOE CTEIICHD
OKHCIIEHUS], BAJIEHTHOCTb.

OnpenensaTs CTENEHN OKUCIEHNS SIEMEHTOB B
OMHAPHBIX COCAMHEHUSIX.

CocrtaBiiath (hOpMyJIbl OMHAPHBIX COSTUHEHUN Ha
OCHOBeE 00111ero crocoba X Ha3BaHHIA.
CpaBHUBaATh BAJIEGHTHOCTh U CTETIEHb OKUCICHMUS.
[TpaBunbHO Ha3bIBaTh: OMHAPHBIE COSANHEHHUS IO
X XUMHYECKUM (OpMyIIaMm.

MeranpenMerHsble. PerynstusHsie:

1. ®opMupoBaTh YMEHNE YUUTHIBATh
BBIJIETIEHHBIE YUUTEIEM OPUEHTUPHI ACHCTBHS B
HOBOM y4eOHOM MaTepuaie B COTPYJIHHYECTBE C
YUUTENEM.

2. IlnmaHnpoBaTh CBOM JEHCTBHUS B COOTBETCTBUH C
IIOCTABJICHHOMN

3a/1a4uell U YCIOBUSIMU €€ pean3alliy.
IIo3HaBaTenbpHbIE:

1. OcymiecTBasaTh BBIOOp Hanbosee 3¢ HeKTHBHBIX
Croco0O0B pelIeHus 3a/1a4 B 3aBUCHMOCTH OT
KOHKPETHBIX YCJIOBUH.

2. OcymiecTBIATh CpaBHEHNUE, KITACCU(PUKAIIHIO,
CaMOCTOSATENBHO BBIOMPAst OCHOBAHUS U
KPUTEPHUH [IJI51 YKa3aHHBIX JIOTUYECKUX OIEPaIIid.
KoMMyHUKaTUBHBIE:

1. CoBepiieHCTBOBATh YMEHHUE

JIOTOBAPUBATHCS M MPUXOIUTH K 00IIEMY
PEIIEHUI0 B COBMECTHOM JESTEIbHOCTH.

2. Pa3zBuBaTh yMeHUE NIPOAYKTHUBHO Pa3peIiaTh
KOH(JIUKTHI HA OCHOBE y4eTa HHTEPECOB U
TTO3UIINH BCEX €r0 YYaCTHHUKOB.
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OKcHuabl.

[Tpeamernbie. OOBACHSTH, YTO TAKOE OKCHIBI.
OnpenensaTe NPUHAJISKHOCTh HEOPTaHUYECKUX
BEILIECTB K KJIacCy OKCHJOB M0 (opMyIe.
Haxoauts BaleHTHOCTH U CTENIEHH OKUCIEHUS
3JIEMEHTOB B OKCHAAX.

OnuceIBaTh CBOWCTBA OTAEIBHBIX
[IPEICTAaBUTENEN OKCHUIIOB.

CocrtaBiiath (hOpMYJIbl U Ha3BaHUS OKCHJIOB.
[TpoBoauTh HaOMIOACHUS (B TOM YHUCIIE
OTIOCPEZIOBAHHbIE) CBOWCTB BEIIECTB U
MPOUCXOMSIINX C HUMH SIBJICHUH, C COOJIIOJIeHnEM
MPaBUJI TEXHUKH 0€30MacHOCTH; OPOPMIISIT
OTYET C ONMHUCAHUEM DKCIIEPUMEHTA, €ro
pE3yIBTATOB U BHIBOJIOB.

Meranpenmersslie. PerynstuBHele:

1. ®opMupOBaTh YMEHNE YUUTHIBAThH
BBIJIETIEHHBIE YUUTEIEM OPHUEHTUPHI ACHCTBHS B
HOBOM y4eOHOM MaTepraje B COTPYIHHUYECTBE C
YUUTENEM.

2. IImaHnpoBaTh CBOW JEHCTBHUS B COOTBETCTBUH C
MIOCTABJICHHON

3a/1a4uell U YCIOBUSIMH €€ peai3allim.
Ilo3HaBaTenbpHbIE:

1. OcymiecTBiATh BBIOOP Hanbosee 3(hHEKTUBHBIX
Crioco0O0B peIIeHus 3a/1a4 B 3aBHCHMOCTH OT
KOHKPETHBIX YCIOBUH.

2. OcymiecTBIsATh CpaBHEHHE, KTacCH(DUKAIIHIO,
CaMOCTOSATENBHO BEIOWPAst OCHOBAHUS 1
KPUTEPHUH 151 YKa3aHHBIX JIOTHYECKUX OTePaIIHid.
KoMMyHuKaTHBHBIE:

1. CoBepiIeHCTBOBaTh YMEHHE

JIOTOBAPUBATHCS M MPUXOIUTH K 00IIEeMy
PEIIEHUI0 B COBMECTHOM JEATEINBHOCTH.

2. Pa3BuBaTh yMeHUE IPOIYKTHUBHO pPa3peiaTh
KOH(JIUKTHI HA OCHOBE y4eTa HHTEPECOB U
TTO3UIINH BCEX €r0 YYaCTHHUKOB.




Jleryure BOIOPOIHBIE COETUHEHUS

[Tpeamernbie. OOBSACHATH, YTO TAKOE OKCHBI.
OnpenensaTe NPUHAIEKHOCTh HEOPTraHUUYECKUX
BEILIECTB K KJIacCy OKCHJOB M0 (opMyIe.
Haxoauts BaleHTHOCTH U CTENIEHH OKUCIEHUS
3JIEMEHTOB B OKCHAAX.

OnuceIBaTh CBOWCTBA OTAEIBHBIX
[IPEICTAaBUTENEN OKCHUIIOB.

Coctaiiath (HOpMyJIbl U Ha3BAaHUSI OKCHJIOB.
[TpoBoauTh HaOMIOACHUS (B TOM YHUCIIE
OTIOCPEZIOBaHHbIE) CBONCTB BEIIECTB U
MPOUCXOMSIINX C HUMH SIBJICHUH, C COOJIIOJIeHnEM
MPaBUJI TEXHUKH 0€30MacHOCTH; OPOPMIISIT
OTYET C ONMHUCAHUEM DKCIIEPUMEHTA, €ro
pE3yIBTATOB U BHIBOJIOB.

Meranpenmersslie. PerynstuBHele:

1. ®opMupOBaTh YMEHNE YUUTHIBAThH
BBIJIETIEHHBIE YUUTEIEM OPHEHTHPHI ACHCTBUS B
HOBOM y4eOHOM MaTepraje B COTPYIHHUYECTBE C
YUUTENEM.

2. IImaHnpoBaTh CBOW JEHCTBHUS B COOTBETCTBUH C
MIOCTABJICHHON

3a/1a4uell U YCIOBUSIMH €€ peai3allim.
Ilo3HaBaTenbpHbIE:

1. OcymiecTBIATh BBIOOp Hanbomee YPPEKTUBHBIX
Croco0O0B pelIeHus 3aa4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBUH.

2. OcymiecTBIsATh CpaBHEHHE, KTacCH(DUKAIIHIO,
CaMOCTOSATENBHO BEIOWPAst OCHOBAHUS 1
KPUTEPHUH 151 YKa3aHHBIX JIOTHYECKUX OTePaIIHid.
KoMMyHuKaTHBHBIE:

1. CoBepiIeHCTBOBaTh YMEHHE

JIOTOBAPUBATHCS U MPUXOIUTH K 00IIEMY
PEIIEHUI0 B COBMECTHOHN JEATEIhHOCTH.

2. Pa3BuBaTh yMeHUE IPOIYKTHUBHO pPa3peiaTh
KOH(JIUKTHI HA OCHOBE y4eTa HHTEPECOB U
TTO3UIINH BCEX €r0 YYaCTHHUKOB.




OcHoBaHuA

HpeI[MCTHBIC. O6’I)SICHHTB, YTO TaKOC€ OCHOBaHMUAI,




Howmenknatypa u kiaccudukanus
OCHOBaHUH

I1eJI0YH, KaUEeCTBEHHAsI pEaKIUsl, HHIUKATOP.
KnaccuguuypoBaTb OCHOBaHUS 110
pPacTBOPUMOCTH B BOJIE.

OnpenensaTe NPUHAJIEKHOCTD

HEOPraHWYeCcKOro BellecTBa K KJIacCy OCHOBaHUM
o opmyuie.

pacTBOPUMOCTHA OCHOBAHUH.

YcTaHaBNIMBaTh TEHETUYECKYIO CBA3b MEXKIY
OKCHJIOM M OCHOBaHUEM U Ha00OPOT.
MeranpenMerHsble. PerynstuBHeie:

1. IIpoBOIUTH CAMOCTOSITENBHBIH BEIOOD
KPUTEPHUEB JIJIs1 CPAaBHEHMSI, COTTIOCTABIICHMS,
OLICHKH U KJlaccuukaimu 00bEKTOB.

2. BeiBurath Bepcuu penieHus mpooIieMel,
0CO3HABaTh KOHEYHBIN PE3yNIbTaT, BRIOMPATh U3
MIPEUIOKEHHBIX U ICKaTh CAMOCTOATENHHO
CPEICTBa TOCTHUIKEHUS LIEIH.

IIo3HaBaTenbpHbIE:

1. AHanu3upoBaTh, CPAaBHUBATH,
KJIaCCH(PUIIMPOBATH U 00001IaTh (haKThl U
SBJICHUS.

2. CaMOCTOsTEIIbHO 0OHAPYKUBAThH U
¢bopmynupoBats pobiieMy B KIaCCHOH
WHIIUBUTyaTbHON yaeOHOM AesITETEHOCTH.
KoMmMmyHUKaTHBHBIE:

1. YMerp B3rIsHYTh Ha CUTYAIHIO C HHOM
MO3ULUH U AOTOBAPUBATHCS C JIFOJIbMH HHBIX
MTO3ULIMIA.

2. YMeTb ¢ A0CTaTOYHON MTOJTHOTOM M TOYHOCTBIO
BBIP@)XaTh CBOU MBICIIU B COOTBETCTBHH C
3a/lauaMH U YCJIOBUSMHU KOMMYHUKALMH
JInaHOCTHBIE:

1. Oco3HaBaTh CBOU MHTEPECHI, HAXOAUTH U
u3y4yaTh B y4eOHHMKAX 110 pa3HbIM MpeAMETaM
MaTepuan (U3 MaKCUMyMa), UMEIOTIHN
OTHOLIEHUE K CBOUM HMHTEPECAM.

2. Mcionp30BaTh CBOM MHTEPECHI IS BEIOOpa
WH/IUBUAYaJIbHON 00pa30BaTENbHON TPAEKTOPHUH,
NOTeHLIUaNbHON Oynymiel npodeccun u
COOTBETCTBYIOIIEr0 NpoMILHOr0 00pa3oBaHusl.




Kucnotsl

Howmenknatypa u kiaccudukanust KUCJIoT

[Tpeamernbie. OOBSICHATH, YTO TAKOE KUCIIOTHI,
KHCIOPOACOAEP KAIIUE KUCIOTHI,
OecKUCIIOpOHbIE KHCIIOThI, KUCIOTHAS Cpefa,
HieNo4YHast cpesia, HelTpanpHas cpena, mkana pH.
KnaccuuumpoBaTh KUCIOTHI 10 OCHOBHOCTH U
COJIEPXKAHUIO KUCIIOPO/a.

OnuceIBaTh CBOWCTBA OTAEIBHBIX
npezactaButeneil KuciaoT. CocTaBisiTh GOPMYITBI U
Ha3BaHUS KUCIOT.

Hcnionk30Bath TabNUIly pacTBOPUMOCTH JUISI
OTIpeNeNeHrs pacCTBOPUMOCTH KHCIIOT.
YcraHaBIMBaTh TEHETUYECKYIO CBA3b MEXKIY
OKCHJIOM H THJIPOKCHJIOM M HA00OpOT.
MeranpenMerHeble. PerynsaruBHeie:

1. IIpoBOIUTE CAaMOCTOSITENTEHBINH BBEIOOD
KPUTEPHUER JIJIs1 CPAaBHEHMSI, COTIOCTABIICHIS,
OLIEHKH H KJIaCCU(PHKAINU OOBEKTOB.

2. BeiiBurath Bepcuu penieHus mpooieMel,
0CO3HABaTh KOHEYHBIN PE3yNIbTaT, BRIOMPATh U3
IIPEATIOKEHHBIX U UCKATh CAMOCTOSATEIILHO
CpEeACTBa IOCTHKEHUS LIEIH.

Ilo3HaBaTenbpHbIE:

1. AHanu3UpOBaTh, CPABHUBATD,
KJIaCCH(PUIIMPOBATH U 00001IaTh (haKThl U
SIBJICHUSI.

2. CaMOCTOSTENFHO OOHAPYKUBATH H
(hopMyIHpOBaTH MPOOIEMY B KIIACCHOU U
WHIWBHUIyaTbHON yueOHOH MesITeThHOCTH.
KoMMyHuKaTUBHBIE:

1. YMeTh B3IIIIHYTh Ha CUTYalUIO C HHOU
MO3HLUHU U AOTOBAPUBATHCS C JIFOIBMH HHBIX
MO3ULIAN.

2. YMeTh ¢ JOCTATOYHOM NOTHOTON U TOYHOCTBIO
BBIP@)XaTh CBOU MBICIIM B COOTBETCTBHH C
3aJlauaMH U YCJIOBUSIMH KOMMYHUKALMH




Comnu KaK IpOU3BO/IHBIE KUCIIOT U
OCHOBAaHUU

HowmenknaTypa u kinaccudukamus cosuei

[Tpeamernbie. OOBSICHATH, YTO TAKOE COJH.
OnpenensiTe NPUHAIISKHOCTh HEOPTaHUUECKUX
BEILIECTB K KJIaccy coseid mo ¢popmyie.
HaxonuTs crereHu oKUCICHUS 3IEMEHTOB B
COJISIX.

OnwuceiBaTh CBOHCTBA OTACTBHBIX
IIpEeICTaBUTENEHN COTEl.

CocraBiiath (hopMyJIbl U Ha3BAHUS COJICH.
Hcnonp30Bath TabNUIly pacTBOPUMOCTH IS
OTIpeNeNeHrs PacCTBOPUMOCTH COJIEH.
[MpoBoauTh HaOMIOEHUS (B TOM YUCIIE
OTIOCPEZIOBAHHbIE) CBOWCTB BEIIECTB U
MPOUCXOMSIINX C HUMH SIBJICHHUH C COONIOICHNEM
MPaBUJI TEXHUKH 0€30MacHOCTH; OPOPMIISIT
OTYET C ONMHUCAaHUEM DKCIIEPUMEHTA, €T
pE3yIBTATOB M BHIBOJIOB.

Meranpenmersslie. PerynstuBHele:

BriBuraTh Bepcuu pelieHus mpooiemsl,
0CO3HABaTh KOHEYHBIN PE3yNIbTaT, BRIOMPATh U3
MIPEUIOKEHHBIX U ICKaTh CAMOCTOATENHHO
CpEeICTBa TOCTHYKEHUS LIEIH.

Ilo3HaBaTenbpHbIE:

1. YMeTh cucTeMaTH3upoBaTh HH(OPMAIIHIO 110
3a/IaHHBIM TTPU3HAKAM.

2. CaMOCTOSTENHHO BBIACTATH U (hOpMyTHPOBATH
MTO3HABATEIHHYIO I[EITb.

KoMmMmyHuKaTHBHBIE:

YuuThIBaTH pa3Hble MHEHHS H CTPEMHUTHCSA K
KOOPAWHAIINYU PA3NIMYHbIX 03U B
COTPYIAHHUYECTBE.




AmopdHBIE ¥ KPUCTAJUINYECKHE BEIIECTBA

[Ipenmernbie. OOBSICHATD, YTO TAKOE aMOP(pHBIC
BEIIECTBA, KPUCTAILTUYCCKIE BEIIIECTRA,
KpUCTAJUTHYECKAs pelIeTKa, HOHHAs
KpUCTAJUTHUYECKAs PeIleTKa, aTOMHas
KpUCTaJUIMUECKas perieTka, MOJIeKyIspHas
KpHUCTaJUIMYECKas pelieTka, MeTaTnaecKas
KpHUCTaJUIMUECKas perieTka.

YcranaBimmBaTh IMPUYIUHHO-CIICACTBCHHBIC CBA3U
MEXJy CTPOEHHEM aTOMa, XUMUYECKOH CBS3bIO U
THUIIOM KpHCTaHHquCKOﬁ PEUICTKU XUMUYCCKUX
COEJMHEHUH.

XapakTepu30BaTh AaTOMHBIE, MOJIEKYJISIPHBIE,
MOHHBIC U METAIUTHYECKUE KPUCTALTUYECKIE
PEIIETKH; CPETy pacTBOPA C IMIOMOIITHIO IITKAITBI
pH.

IIpuBOAUTE NPUMEPHI BELIECTB C PA3HBIMU
TUTIAMHU KPUCTAJUTHYECKOM PEIIETKY.
IIpoBomuTh HaOIIOACHUS (B TOM YHCIIS
OTIOCPENOBAHHBIC) CBOWCTB BEIECTB U
MPOUCXOMSIINX C HUMH SIBICHHUH ¢ COONIOICHUEM
MIPaBUJI TEXHUKH 0€30IacHOCTH; 0QOPMIIATE
OTHYET C OMHMCAHUEM JKCIIEPUMEHTA, €T0
MeranpeamerHsie. PeryiasTuBHbIE:
CaMOoCTOsTENFHO 0CO3HABATH IPUYMHBI CBOETO
ycIiexa Wiid HeycleXxa ¥ HaXOAUTh CITOCOOBI
BBIXO/Ia U3 CUTYaI[UH HEycCIIeXa.
Ilo3HaBaTenbHbIE:

1. CtpouTs JOrHYecKoe paccyxaeHue,
BKITIOYAIOIIEe YCTAHOBIICHHE TPHINHHO-
CJIEICTBEHHBIX CBSI3EH.

2. OCylIeCTBIATh PACIIUPEHHBII NOUCK
nH(OpPMAITNH C UCTIONH30BAHUEM PECYPCOB
ounbnmorek u MHTEpHETA

Yuctele BemecTsa 1 cMecu. MaccoBas u
O6LéMHa$[,[[OJ'II/I KOMIIOHCHTOB B CMCCHU

[Ipenmernpie. OOBSICHATD, YTO TAKOE CMECH,
MaccoBas JI0JIsl PACTBOPEHHOTO BEIIECTBA,




Pacuérel, cBA3aHHBIE C HOHATAEM “‘mOJIA” .
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o0beMHast TOJIsI BEIIECTBa B CMECH.

[TpoBoauTe HaOMOACHUS (B TOM YHUCIIE
OIOCpEIOBaHHBIC) CBOWCTB BELIECTB
MPOUCXOASALINX C HUMH SIBJICHHH C COOMI0IeHNEM
MPaBUJI TEXHUKH 0€30MacCHOCTH; OPOPMIISITH
OTYET C OMHCAaHUEM KCIIEPHUMEHTA, €ro
PE3YNBTAaTOB U BHIBOZOB.

PemaTh 3a1a4u ¢ UCTIONB30BAHNUEM MTOHSATHIH
«MaccoBasi I0JIsl DJIEMEHTA B BEILIICCTBEY,
«MaccoBast JIOJsl pACTBOPEHHOT'O BEIIECTBAY,
«00BeMHast JI0NS ra3000pa3HOTo BEIIECTBAY.
OOBSICHSATD, UTO TAKOES NUCTUILISIUS, WX
NIeperoHKa, KpUCTaJUIU3allisl, BeIIapUBaHHe,
(GunbTpOBaHUE, BOTOHKA, UK CYOJIMMAITus,
OTCTanBaHUe, IIeHTPU(YrHpOBaHUE.
YcTaHaBIMBaTH IPUYUHHO-CIICICTBEHHBIC CBSI3U
MEXTy QU3NUECKHMU CBOHCTBAMH BEIIECTB
croco0oM paz/esieHus] CMeceH.
MeranpenMeTHbIE.

PerynstuBHbIE:

BeigBurate Bepcuu pemeHus npooiemsl,
OCO3HaBaTh KOHEUHBIN Pe3ysIbTaT, BHIOUPATh U3
IIPEATIOKEHHBIX U UCKATh CAMOCTOSATEIILHO
CpEeACTBa NOCTHKEHUS LIENH.

CTpouTh JIOrH4ECKOE paccyXIeHue,
BKJIIOYAIOIIEE YCTAHOBJICHNE IPUYUHHO-
CIIEACTBEHHBIX CBA3EH

KoMmMmyHuKaTHBHBIE:

1. CTpouTh NOHATHBIE IS TApTHEPA
BBICKa3bIBaHUS, YUUTHIBAIOLINE, YTO MAPTHEP
3HAET U BUAUT, & YTO HET.

2. Opranu3oBBIBaTh M IIAHUPOBATH yaeOHOE
COTPYIHHYECTBO C YYUTENEM U CBEPCTHUKAMU,
OIpeneNnsTh Uelu U (PYHKIMN Y4aCTHHUKOB,
CIOCOObI B3aMMO/IEICTBUS; INTAHUPOBAThH 00IINE
CrocoOBI paboTEHI.




[IpuroroBiieHHE pacTBOpa caxapa u
oIpeneIeHue
MacCOBOM JIOJIM €r0 B paCTBOPE

[Tpeamernbie. OOBSICHATH, UTO TAKOE CMECH,
MaccoBast JOJIsl PaCTBOPEHHOT'O BELIECTBa,
o0beMHast TOJIsI BEIIECTBa B CMECH.
[TpoBoauTh HAOMIOACHNS (B TOM YHCIE
OIOCpEIOBaHHBIC) CBOWCTB BEIIECTB
MPOUCXOMSIINX C HUMH SIBJICHHH C COONI0ICHUEM
MPaBUJ TEXHUKH 0€30MacHOCTH; OPOPMIISTD
OTYET C ONMHCAaHUEM SKCIIEPHUMEHTA, €ro
PE3YNBTAaTOB U BHIBOOB.

PemaTh 3a/1a4u ¢ UCTIONE30BAHNUEM TTOHSATHIH
«MaccoBasi JIOJs 2JIEMEHTa B BELICCTBEY,
«MaccoBast JI0JIsl pACTBOPEHHOT'O BEIIECTBAY,
«00BeMHast JI0NS ra3000pa3HOTO BEIIECTBAY.
OOBSICHSATD, UTO TAKOES AUCTUILISIUS, WU
TIepEeroHKa, KPUCTaJUTH3aIlHs, BhITapUBaHHE,
(GWIbTpOBaHUE, BO3TOHKA, HITH CyOIMMAIHs,
OTCTanBaHUe, IIeHTpU(yrupoBaHue.
YcTaHaBiIMBaTH IPUYUHHO-CIICICTBEHHBIC CBSI3U
MEXy GU3MYECKUMHU CBOWCTBAMH BEIIECTB U
crioco0oM pazeNieHus: CMecei.

CTpouTs JIOTH4YecKoe paccyXAeHue,
BKJTIOYAIOIIEe YCTAHOBIICHHE MTPHUNHHO-
CJIEICTBEHHBIX CBSI3EH

KomMmyHukaTuBHbIE:

1. CTpouTh MOHATHBIC IJIS TTApTHEPA
BBICKA3bIBaHMSI, yUUTHIBAOIINE, YTO TTAPTHEP
3HAeT ¥ BUJUT, a 4YTO HET.

2. Opranu3oBBIBaTh M IIAHUPOBATH yaeOHOE
COTPYAHHYECTBO C YIUTEIEM U CBEPCTHUKAMH,
OTIPENENsITh NeNH U (PYHKITNHA YIaCTHUKOB,
crocoOBI B3aUMOJISHCTBHUS; IDIAHUPOBATH O0IIIHE
CrIocoOBI PaboTEHI.

O06o001eHre U cucTeMaTu3alus 3HaHU| 10
teme: “IIpocTeie BemiecTBa

IIpenmernbie. KonTponp 3HaHUi, yMEHU,
HaBBIKOB.




KonTtponsHast padota o teme: “IIpocteie
BElECTBA”

Pewienue 3ananuii no OponIEHHBIM TEMaM.
Pemienue cTangapTHRIX U HECTAHAAPTHBIX 3a/1a4
MeranpenMeTHEIE.

PerynstusHbIe:

BeiBuraTh Bepcuu pereHus npooiieMsl,
OCO3HABaTh KOHEUHBIH PE3ysIbTaT, BHIOUPATh U3
MMPEAIOKCHHBIX U UCKATh CaMOCTOATCIIBHO
CpeICTBa TOCTH)KEHUS LIEIH.

[To3HaBarenbHbIE:

DopMUPOBATh YMEHUSI BOCIPUHUMATD,
nepepadaThIBaTh MPEIbIBIATh HHPOPMAIIHIO B
CIIOBECHOM, 00pa3HOl, CHMBOJIMUYECKOH (popmax,
aHAJIM3UPOBAThH U TIepepadaThIBATh MOIYUCHHYIO
I/IH(i)OpMaHI/IIO B COOTBETCTBHUH C ITOCTABJICHHBIMH
3a/1a4aMH.

CTpouTh JIOTHYECKOe pacCcyKIeHue,
BKJTFOYATOIECE YCTAHOBIICHNE IPHYNHHO-
CJIEZICTBEHHBIX CBSI3el
KoMmMmyHuKaTHBHBIE:

1. CTpouTh MOHATHBIC IJIS TTApTHEPA
BBICKA3bIBaHMS, yUUTHIBAIOIINE, YTO ITAPTHEP
3HAeT ¥ BUJUT, a YTO HET.

2. OpraHu3oBBIBaTh U IJIAHUPOBATH yueOHOE
COTPYOHHYECTBO C YIUTEIEM U CBEPCTHUKAMH,
OTIPENENSITh NeNH U (PYHKITNHA YIaCTHUKOB,
CITOCOOBI B3aWMOICHCTBHS; TUTAHUPOBATE OOIIIHE
CITOCOOBI PaOOTHI.




Tema 4.
H3zmenenus,
npoucxooaujue
ceeuecmeamu
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dusznueckue asinenud. Pasnenenue cmeceit

[Tpeamernbie. OOBSICHATD, UTO TAKOE XUMUYECKas
peakiusl, peakuu TOPeHuUs, SK30TePMUIECKHE
peakLnu, SHAOTEPMUYECKUE PEAKLIH.
HabmtonaTe 1 onmuchIBaTh MPU3HAKU B YCIOBUS
TEUEHHS XMMUYECKIX PEaKIIHid, BEIBOJIBI HA
OCHOBaHUWH aHAJIN3a HAOIIOACHUIH 32
JKCIIEPHUMEHTOM.

MeranpenMerHsele. PerynstusHsie:
1.Y4uThIBaTh MPAaBWIO B IUTAHUPOBAHUH U
KOHTpOJIE CIIoco0a pelieHHs.

2. YuuThces Lelienojiaranuio, BKIrovas
TIOCTaHOBKY HOBBIX IIeJIeH, MpeoOpa3oBaHue
MPAaKTUIECKOH 3a/1a4H B TIO3HABATENBHYIO.
ITo3HaBaTenbHEBIE:

1.Mcrionb30BaTh IMMOUCK HEOOXOMMOM
WH(POPMAIUH ISl BBITIOJTHEHHSI YU4eOHBIX
3aJaHUM.

2. OCyIecTBIATh aHAN3 00BEKTOB C
BBIJIETICHHEM CYIIIECTBEHHBIX U
HECYIIECTBEHHBIX MTPU3HAKOB/
aHAM3UPOBATh, CPABHUBATD,
KJIaCCH(PUIIMPOBATH U 00001IaTh (haKThl U
SIBIICHUSI.

KomMmyHukaTuBHbIE:

1.Y49uTeIBaTh pa3Hble MHEHHS H CTPEMSTCS K
KOOPAWHAIINHU PA3IIYHbIX TTO3UINH B
COTPYIOHHYECTBE.

2. ADleKBaTHO, OCO3HAHHO W MTPOU3BOIBHO
CTPOHTH PEeUeBBIC BHICKA3bIBAHUS B YCTHOU U
MHCbMEHHOHN peyu.

1,2,3,7,8




XUMUYECKUE ABIECHUA. Y CIIOBUS U IPU3HAKU
MPOTEKAHUSI XUMUYECKUX PEAKIIUI

IIpenmernsie. KonTponps 3HaHUH, YMEHUH,
HaBBIKOB.

Pewienue 3ananuii no OpoNIEHHBIM TEMaM.
Pemenne cTannapTHBIX M HECTaHAAPTHBIX 33124
MeranpenMeTHBIE.

PerynsarusHble:

BeiBuraTh Bepcuu peieHus npooiieMsl,
OCO3HABaTh KOHEUHBIH PE3ysIbTaT, BHIOUPATh U3
MIPEUIOKEHHBIX U UCKaTh CAMOCTOATENHHO
CpeICTBa TOCTH)KEHUS LIEIH.

Ilo3HaBaTenbHEBIE:

®opMHpOBATH YMEHUS BOCIIPHHUMATb,
nepepabaThIBaTh MPEIbIBIATH HHPOPMAIIHIO B
CIIOBECHOM, 00pa3HOl, CHMBOJIHYECKOH popmax,
aHAM3UPOBATH U TIepepadaThIBATh MOTYIEHHYIO
WH(POPMAIUIO B COOTBETCTBUH C ITOCTaBJICHHBIMU
3a/1a4aMH.

CTpouTh JIOTHYECKOe pacCcyKIeHue,
BKJTIOYAIOIIEE YCTAHOBIICHHUE MTPHYNHHO-
CJIEICTBEHHBIX CBSI3EH
KomMmyHukaTuBHbIE:

1. CTpouTh MOHATHBIC IJIS TTApTHEPA
BBICKA3bIBaHMS, yYUTHIBAIOIINE, YTO ITAPTHEP
3HAeT ¥ BUJWT, a YTO HET.

2. Opranu3oBBIBaTh M IIAHUPOBATH yaeOHOE
COTPYOHHYECTBO C YIUTEIEM U CBEPCTHUKAMH,
OTIPENENSITh NeNH U (PYHKITNHA YIaCTHUKOB,
CITOCOOBI B3aMMOJICHCTBHS; TUTAHUPOBATE OOIIIHE
CrIocoOBI paboTEHI.




IIpu3Hakyu XMMUYECKUX pEeaKLUi

[Tpeamernsie. PabotaTh ¢ 1a00paTOPHBIM
000pyZOBaHUEM M HarpeBaTeNbHBIMHU IPUOOPaMHU
B COOTBETCTBUH C MPABUIIAMU TEXHUKU
0e30macHOCTH.

BeimonHaTh mpocTeiiie nprueMsl 00palieHus ¢
71a00paTOPHBIM 000PYIOBAaHHEM: C
1a00paTOpHBIM IITATUBOM, CO CITUPTOBKOM.
Ha6mronaTh 3a cBOMCTBaMM BEIIECTB U
SIBIICHUSIMH, TIPOUCXOISIINMU C BEIIECTBAMH.
OnuceiBaTh XUMUYECKUN SKCIIEPUMEHT C
MIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MITH
POIIHOTO) sI3bIKA U s13bIKa XUMUU. COCTABISITH
BBIBOJIBI 10 PE3YJIbTATaM IPOBEAEHHOTO
JKCTIIEPHMEHTA.

Meranpeamersbie. OCyIIECTBISATH aHAIU3
00BEKTOB C BBIJICTICHUEM CYIIECTBEHHBIX
HECYIIECTBEHHBIX MTPU3HAKOB/
aHAIIM3UPOBATh, CPABHUBATD,
KJIAaCCH(PUIIMPOBATH U 00001aTh (haKThl U
SIBIICHUSI.

KomMmyHukaTuBHbIE:

1.Y4auTeIBaTh pa3Hble MHEHHS H CTPEMSTCS K
KOOPAWHAIINYU PA3IIMYHbIX TTO3UINH B
COTPYIOHHUYECTBE.

2. AleKBaTHO, OCO3HAHHO U MPOU3BOJIHHO
CTPOWTH PeUeBBI€ BHICKA3BIBAHUS B YCTHOW U
MUCHbMEHHOHN peyn.




3aKoH COXpaHEHUsI MacChl BEIIECTB.
XHUMHUYECKUEYPAaBHEHUS

[Mpeamernbie. OOBSICHATH, UTO TAKOE XUMUYECKOE
ypaBHEHHE. XapaKTepU30BaTh 3aKOH COXPaHEHUS
Macchl BEMIECTB C TOYKH 3PEHHUST aTOMHO-
MOJIEKYJISIPHOTO yueHust. COCTaBIATh ypaBHEHHS
XUMUYECKUX PEAKLUA Ha OCHOBE 3aKOHA
COXpaHEHUS MacChl BEIECTB.

KnaccuduimmpoBats XMMUYECKHAE PEAKIIMH 110
TEIIOBOMY 3 deKTy.

MeranpenMeTHBIE.

PerynsatupHbIe:

BeiiBuTaTh Bepcuu perieHus npooiieMsl,
OCO3HABATh KOHEUHBIN Pe3yJIbTaT, BHIOUPATh U3
MPEAIOKCHHBIX U UCKATh CAMOCTOATCIILHO
Cpe/ICTBa JIOCTYKEHHUSI LIEITH.

IIo3HaBaTenpHbIE:

DopMUPOBATh YMEHUSI BOCIPUHUMATD,
nepepabdaTeIBaTh MPEAbSIBIATH HHPOPMAIIHIO B
CJIOBECHOM, 00pa3HOl, CHMBOIIHYECKOH (hopMax,
aHAIM3UPOBATH U TlepepadaThIBaTh MOMYIEHHYIO
MH(OPMAITHIO B COOTBETCTBHH C ITOCTABICHHBIMU
3alauaMu.

CTpOuTh JTIOrHYECKOE PacCyKICHUE,
BKJIIOYAIOIIIEE YCTAHOBJICHNE IPUYUHHO-
CIIEACTBEHHBIX CBA3CH
KoMmMmyHUKaTHBHBIE:

1. CTpouTh OHATHBIC IJIS TTApTHEPA
BBICKa3bIBaHUS, YUUTHIBAIOLINE, YTO MAPTHEP
3HAET U BUAMUT, & 4TO HET.

2. Opranu3oBBIBaTh M IIAHUPOBATH yueOHOE
COTPYIHHYECTBO C YUUTENEM U CBEPCTHUKAMU,
OIpeneNsTh UeNu U (PYHKINN Y4aCTHHUKOB,
crocoOBI B3aUMOJISHCTBHUS; IDIAHUPOBATH O0IIIHE
CrocoOBI paboTEHI.

Pacdé€Tel mo XuMuueCKuM YPpaBHCHUAM

[IpenmerHbie. XapakTepu30BaTh




Pacuérel N0 XUMHUYECKUM YpaBHEHUSIM

KOJINYECTBEHHYIO CTOPOHY XUMUYECKUX
MIPOLIECCOB.

IIpon3BoAUTE pacyeTsl MO0 XUMUYECKUM
YpaBHEHUSM Ha HaXO)KJIEHHE KOIMYECTBA, MACChI
WM 00beMa MPOAYKTa PEaKIMH 10 KOITUYECTBY,
Macce M 00beMy HCXOIHOTO BEIIECTBA; C
HCIIOJIB30BAHUEM IIOHATHUSA «0JIsI», KOrjga
HCXO/IHOE BEI[ECTBO JaHO B BHJIE€ pacTBOpa C
3aIaHHOM MacCOBOM JI0JI€ paCTBOPEHHOI O
BEIIECTBA WJIN COJAEPKHUT OMPEAETICHHYIO OO
IIpUMeECei.

MeranpenMerHsble. PerynsrusHsie:

1. CaMOCTOSITETHHO aHATU3UPOBATDH YCIOBUS
JOCTHUXKCHUA 1ICJIIN Ha OCHOBE yqera BBIICJIICHHBIX
YUHUTENIEM OPUEHTUPOB JEHCTBUS B HOBOM
y4eOHOM MaTepHale.

IIo3HaBaTenbpHbIE:

OcymecTBIATh PaCIIMPEHHBIHN TONCK
WH(POPMAIUH C HCTIOIH30BAHUEM PECYPCOB
oubmmorek u MaTepHera.

KomMmyHukaTuBHbIE:

Y4uTeIBaTh U KOOPAUHUPOBATH OTIIMYHBIE OT
COOCTBEHHOH TTO3UITNHU APYTUX JTIOACH B
COTPYIHUUECTBE.




Peaxnuu paznoxenus. [lonarue o ckopoctu
XMMUYECKOHN PEAKLUU U KaTaIn3aTopax

[Ipenmernbie. OOBSICHSITD, YTO TAKOE PEAKIIUU
COCIIMHEHUS, KaTaJIn3aTophl, (DEPMEHTHIL.
KnaccudummpoBath XMMUYECKHAE PEAKIIMH 110
YHUCIIy ¥ COCTABY UCXO/HBIX BEIIECTB U
MIPOTYKTOB PEAKIIHH.

HabmronaTh 1 onuckIBaTh MPU3HAKN U YCIOBUA
TEYEHUsI XUMUYECKUX PEAKLIH, JeJ1aTh BEIBOAbI
Ha OCHOBaHWU aHAJIN3a HaOIIOCHUI 32
3KCIIEPUMEHTOM.

MeranpenMerHsble. PerynstusHsie:

1. PaGoras no miaHy, CBEpATH CBOU AECHCTBUS C
UENbI0 U, IPU HEOOXOTMMOCTH, UCTIPABIISTH
OIMMOKNA CAMOCTOSATEIHHO.

2. OnpeaensTs MoCIeI0BaTEIbHOCTh
MIPOMEXYTOUHBIX LIEJIEH

C YYETOM KOHEYHOT'O pe3yJIbTaTa.
Ilo3HaBaTenbHbIE:

AJIeKBaTHO OLIEHNBAThH MOTYYEHHBIE PE3IYIBTATHI,
apryMeHTUPOBAaTh CBOU JIEHCTBUS, OCHOBAHHbIE
Ha aHaIn3¢ YIeOHBIX 3a1ad.
KomMmyHukaTuBHbIE:

1.0cBocHHE COMMATBHBIX HOPM, TTPABHIT
TTOBEACHMSI, poJiei 1 (hOpM COIMATBHOMN KU3HU B
TPYIITIax ¥ COOOIIECTBAX.

2. IlnmarnpoBath yueOHOE COTPYTHUIECTBO C
YUUTEIIEM U CBEPCTHUKAMU;

JInyHOoCTHBIE:

IIpuMeHsTh MOTydEeHHBIE 3HaHUS B IOBCEAHEBHOU
JKU3HHU.




Peaxknuu coenunenus. Llenouku nepexonos

[Ipenmernbie. KnaccuguippoBaTh XUMHUECKIE
PEaKIUU MO YHUCTY U COCTaBY MUCXOIHBIX BEIIECTB
U MIPOJYKTOB PEAKIINK; HAPABICHUIO
MIPOTEKaHUs PEeaklUH; yIacTHIO KaTaau3aTopa.
Ha6mronaTh 1 onuckIBaTh MPU3HAKH U YCIOBUA
TEYEHUSI XUMUYECKUX PEAKLIU, JeJ1aTh BEIBO/AbI
Ha OCHOBaHWU aHAJIN3a HaOIIOCHUH 32
3KCIIEPUMEHTOM.

MeranpenMerHele. PerynstusHsie:

1. PaGoras no miaHy, CBEpATH CBOU AECHCTBUS C
LENBIO U, TIPU HEOOXOIMMOCTH, UCTIPABISATh
OIMOKHA CAMOCTOSATEIHHO.

2. OnpeaensTs MoCIeI0BaTEIbHOCTh
MIPOMEXYTOUHBIX LIENIEN

C YYETOM KOHEYHOT'O pe3yJIbTaTa.
Ilo3HaBaTenbHbIE:

AZIeKBaTHO OLIEHWBAThH NIOJIYYECHHBIE PE3YIbTATEHI,
apryMeHTUPOBAaTh CBOU JIEHCTBUS, OCHOBAHHbIE
Ha aHaJn3€e y4eOHbIX 3a/a4.

KomMmyHukaTuBHBIE:

1.0cBocHHE COMMATBHBIX HOPM, TTPABHIT
TIOBEACHMSI, poJiei ¥ (hOpM COIMATBHOMN KU3HU B
TPYIIIax ¥ COOOIIECTBAX.

2. [InarupoBaTh y4eOHOE COTPYIHUIECTBO C
YUUTEIIEM U CBEPCTHUKAMU;

JInuHoCTHBIE:

IIpuMeHsTh MOTydEeHHBIE 3HaHUS B IOBCEAHEBHOU
JKU3HHU.




PeaKL[I/II/I 3aMCIICHNA. PSII[ AKTUBHOCTH
METAJLJIOB

[Tpeamernbie. OOBSACHATH, YTO TAKOE PEAKLIUN
3aMeUIeHUs, Pl AKTUBHOCTU METAJUIOB.
KnaccupuuypoBaTh XMMHYECKHE PEAKIIUH 10
YHCITy U COCTaBY UCXOJHBIX BEIIECTB U
MPOAYKTOB pEaKIUu.

Hcnonb30BaTh 37€KTPOXUMHUYECKUHN Psilt
HaNpsHKeHUH (AKTUBHOCTH) METAILIIOB IS
OTpeneneHrs BO3MOKHOCTH IPOTEKAHMSI pEaKIUii
MEXy MeTaJlJIaMi U BOIHBIMH pacTBOpaMHu
KHCJIOT U COJIEH.

MeranpenMerHsble. PerynsrusHsie:

1. CamocTOSTETHFHO OCO3HABATH IPUIMHBI CBOETO
ycriexa Wid Heycexa ¥ HaXOIUTh CIIOCOOBI
BBIX0/1a U3 CUTYaI[UH HEyCIexa.

2. BeiaensTe 1 0cCO3HABaTh TO, YTO YK€ YCBOCHO H
YTO eIl MOJIEKHUT YCBOSHHIO, OCO3HABATH
Ka4yecTBO M YPOBEHb YCBOCHHUSI.

IIo3HaBaTenbpHbIE:

1. Jenats npenBapuTENbHBIA OTOOP HCTOYHUKOB
WH(pOPMAITHH JIJIs IOMCKa HOBOTO 3HAHHMS,
JIOOBIBATH HOBBIC 3HAHMS (MH(OPMAITHIO) U3
Pa3IMYHBIX KCTOYHUKOB M Pa3HBIMU CIIOCOOaMHU.
2. CaMoCTOsTEIIbHO 0OHAPYKUBAThH U
bopMmynupoBaTh npodiieMy B KIaCCHOM H
WHIWBHUIyaJbHON y4eOHOW MesITeThHOCTH.
KoMmMmyHuKaTHBHBIE:

1. OteHUBaTH MTOCTYTIKH,

MIPOTHO3MUPOBATH OIEHKH OJHHX U TEX JKe
CUTYyalUil C MO3ULIUNA Pa3HbIX JOAEH.

2. Yuurtcs yMeHUI0 6a3MpoBaTh OCHOBHBIMU
TIOHATUSAMH U (POPMyIIaMH, YCTAaHABINBATE MEXKIY
HUMMU CBSI3b M BHICTPANBATh JIOTHYECKUE IIETTOYKH.




Peakinu oomena. IlpaBuno beproie

[Tpeamernbie. OOBSACHATH, YTO TAKOE PEAKLIUN
oOMeHa, peakuy HeHTpaInu3aliH.
KnaccupuuypoBaTh XMMHYECKHE PEAKIIUH 10
YHCITy U COCTaBY UCXOJHBIX BEIIECTB U
MPOAYKTOB pEaKIUu.

Hcnonp30Bath TaONUIy pacTBOPUMOCTH IS
OTpeneneHrs BO3MOKHOCTH IPOTEKAHMSI pEaKIUii
oOMmeHa.

HabmronaTh 1 onuchIBaTh MPU3HAKN U YCIOBUA
TEUEHHUS XUMUYECKUX PEaKIuii.
MeranpenMerHsble. PerynsruBHbie:

1. CamocTOSTETHFHO OCO3HABATH IPUIMHBI CBOETO
ycriexa Wid Heycexa ¥ HaXOIUTh CIIOCOOBI
BBIXO0/Ia U3 CUTYaIlUH HEycCIexXa.

2. BeiaensTe 1 0cCO3HABaTh TO, YTO YK€ YCBOCHO H
YTO eIl MOJIEKHUT YCBOSHHIO, OCO3HABATH
Ka4yecTBO M YPOBEHb YCBOCHHUSI.

IIo3HaBaTenbHbIE:

1. Jenats npenBapuTENbHBIA OTOOP HCTOYHUKOB
WH(pOPMAITHH JIJIs IOMCKa HOBOTO 3HAHHMS,
JIOOBIBATh HOBBIC 3HAHUS (MH(POPMAITHIO) 13
Pa3IMYHBIX KCTOYHUKOB M Pa3HBIMU CIIOCOOaMHU.
2. CaMoCTOsTEIIbHO 0OHAPYKUBAThH U
bopMmynupoBaTh npodiieMy B KIaCCHOM H
WHIWBHUIYyaTEHON yUeOHOH e TeNbHOCTH.
KoMmMmyHuKaTHBHBIE:

1. OteHUBaTH MTOCTYTIKH,

MIPOTHO3MUPOBATH OIEHKH OJHHX U TEX JKe
CUTYalUil C MO3ULUNA Pa3HBIX JTHOICH.

2. Yuurtcs yMeHUI0 6a3MpoBaTh OCHOBHBIMU
TIOHATUSAMH U (POPMyIIaMH, YCTAaHABINBATE MEXKIY
HUMMU CBSI3b M BBICTPAaWBATh JIOTHYECKHE TETIOYKH.




THUIbl XUMHUYECKUX PEAKLIMI HA IPUMEPE
CBOMCTB BOJIbI. [IoHsATHE O THApPOIM3E

[Tpeamernbie. OOBSICHATH, YTO TAKOE THIPOIIH3.
XapakTepu3oBaTh XUMHUYECKHE CBONCTBA BOJIBI,
OIHCHIBATh UX C MMOMOIIBIO YPaBHEHUH
COOTBETCTBYIOIUX PEAKIUML.

JenaTe BBIBO/BI HA OCHOBAaHUM aHAIN3a
HaOJIOICHHI 32 IKCTIEPUMEHTOM.
MeranpenMerHsele. PerynstusHsie:

1. CaMOCTOSTENBHO OCO3HABATH TPUYMHBI CBOETO
ycrexa Wid Heycrexa ¥ HaXOIUTh CIIOCOObI
BBIXO/Ia U3 CUTYaIlUH HEycCIexa.

2. BeiaensaTe 1 0co3HaBaTh TO, YTO yXKE€ YCBOCHO U
YTO ellé MOJJIEKHUT YCBOSHHIO, OCO3HABATh
Ka4yecTBO M YPOBEHb YCBOEHHS.

ITo3HaBaTenbHEBIE:

1. Jenats npenBapuTeIbHBIA OTOOP HCTOYHUKOB
WH(pOPMAITUH JIJIsl IOMCKA HOBOTO 3HAHHMS,
JIOOBIBaTh HOBBIE 3HAHUS (MH(OPMAIHIO) U3
Pa3IMYHBIX KCTOYHUKOB M Pa3HBIMU CIIOCOOaMHU.
2. CaMOCTOSTENFHO OOHAPYKUBATH U
dopmynupoBats npobieMy B KJIACCHOH U
WHIIUBUTyaTbHON yaeOHOM AesITETEHOCTH.
KomMmyHukaTuBHbIE:

1. OleHUBaTH TTOCTYTIKH,

IIPOTHO3UPOBATh OLIEHKH OHUX U TEX XKe
CUTYyalUi C MO3ULUNA Pa3HBIX JTHOIEH.

2. Yuurtcs ymMeHU1o 6a3upoBaTh OCHOBHBIMU
HOHATHSMU U (YOPMYJIaMH, YCTAaHABIUBATD MEKIY
HUMH CBSI3b M BBICTPAaUBaTh JOTHYECKUE LIEHOYKH.




O00011IeHHE ¥ cUCTEMATH3AIMS 3HAHUH 110
Tteme: “VI3MeHeHus, IpOUCXOASIIUE C
BelecTBaMu’”’

IIpenmerHble. Mcnonp30BaTh 3HAKOBOE
MOJIEIUPOBAHHUE.

[Tony4aTe XuMHUYECKYIO HHPOPMALIHIO U3
Pa3NUYHBIX HCTOYHUKOB.

[MpeacraBnate nHGOpPMALHIO TIO TEME
«V/I3MeHeHus1, MPOUCXOSIINE C BEECTBAMU» B
BUJIe TaONHUII, CXEM, OTIOPHOT'0 KOHCIIEKTa, B TOM
yuciue ¢ npuMmeHenueM cpeacts UKT.
MeranpenmerHsie. OCyIecTBIATh aHATIN3
O00BEKTOB C BBIJIENIEHUEM CYIIECTBEHHBIX U
HECYIIECTBEHHBIX MTPU3HAKOB/
aHaIM3UpPOBaTh, CPABHUBATH,
KJIAaCCHU(UIIMPOBATH U 00001aTh (haKTh U
SIBTICHUSI.

KoMmMyHUKaTHBHBIE:

1.Y4uThIBaTh pa3Hble MHEHUS H CTPEMSITCS K
KOODJIMHAIIMY Pa3INYHBIX ITO3UIINH B
COTPYIAHHYECTBE.

2. AZleKBaTHO, OCO3HAHHO M MTPOU3BOIBHO
CTPOUTH PEUEBbIE BHICKA3bIBAHUS B YCTHOM U
MUCHbMEHHOHN pPEeyn.




KonTtponsHas padora no teme: “V3meHeHus, 1 ITpeamernble. Mcnonp3oBaTh 3HaKOBOE
IIPOUCXOIAIINE CBEILECTBAMU MOJICIMPOBAHHE.

[Tony4aTe XuMHUYECKYIO HHPOPMALIHIO U3
Pa3NUYHBIX HCTOYHUKOB.

[MpeacraBnare nHGOPMALKIO TIO TEME
«/3MeHeHuns, NpOUCXOAIINE C BEIIECTBAMMIY B
BUJIe TaOJIUII, CXEM, OIIOPHOT'O KOHCIIEKTa, B TOM
yuciue ¢ npuMmeHenueM cpeacts UKT.
MeranpeamMernblie. OCyIIECTBISATh aHAIU3
00BEKTOB C BBIACIICHUEM CYHICCTBCHHBIX U
HECYHICCTBCHHBIX HpI/I3HaKOB/
aHAJIM3UPOBATh, CPABHUBATD,
KJIaCCU(QUIIMPOBATH U 00001aTh (haKThl U
SIBJICHUS.

KoMmMyHUKaTHBHBIE:

1.YunteIBaTh pa3Hble MHEHUS U CTPEMSTCS K
KOOPJAMHAIIUU PA3IMYHbIX TTO3ULIUMA B
COTPYTHUYECTBE.

2. AleKBaTHO, OCO3HAHHO U IIPOU3BOIILHO
CTPOUTH PEUEBbIE BHICKA3bIBAHUS B YCTHOM U
MUCHbMEHHOHN pPEeyn.




Tema 5.
Pacmeopenue.
Pacmeoppi.
Ceoticmea
pacmeopos
INNEKMPOIAUM 08

21

SHGKTPOHI/ITI/I‘-IGCKEUII[I/ICCOI_[I/IaI_[I/ISI

IIpenmernbie. XapakTepu30BaTh MOHITHA
«QIEKTPONUTHYECKAsT TUCCOIHAIIH,
«QIEKTPOIIUTHI», «HEITEKTPOIUTHD».
MeranpeameTrHble. PerynsaTuBHeie:

1. Bnagers ocHOBaMH CaMOKOHTPOJIA,
CaMOOIIEHKH, MIPUHATHS PEIIeHUN U
OCYIIECTBJIEHUS] OCO3HAHHOTO BHIOOpa B yaeOHOU
Y TI03HABATENIbHOM IS TETbHOCTH.
Ilo3HaBaTenbHEIE:

Onpenensite TOHATHS, CO3/1aBaTh 0000IIEHUS,
yCTaHABJIMBATh aHAJIOTHHU, KJIACCU(UITPOBATH,
CaMOCTOSITEIBHO BEIOMPATH OCHOBAHHUS
KPUTEPUU JIIsI Kiaccu(pUKaIMY, YCTAaHABINBATh
MIPUYNHHO-CIIEZICTBEHHBIE CBS3HU.
KoMmMyHUKaTHBHBIE:

IIpuHIMaTE TO3UIINIO cOOECeTHIKA, TOHNMAs
MO3UIINIO IPYTOT0, Pa3inyaTh B €r0 PEUH:
MHEHHE (TOUKY 3pEeH¥s), JOKa3aTeIbCTBO
(aprymenTsl), (paKkThl; THIIOTE3bI, AKCHOMBI,
TEOPHUH.

1,2,3,8

OcHOBHBIE TIOJIOKEHUS TEOPUH
AIEKTPOJIUTUUECKON
JIMICCOLIMAINU.

IIpenmernbie. XapakTepu30BaTh MOHATHUSA
«CTEMNeHb TUCCOIUAINI, «CHUIIbHBIC
3JIEKTPOIUTHD», «CcIadbIe dJIEKTPOTUTHI,




HNonnbleypaBHEHUAPEAKLNA 1 «KAaTHOHBD»,

«aHUOHBD», «KHUCIOTBI», «OCHOBAHUS, «COIIM.
CocTaBiiTh ypaBHEHHS SJIEKTPOIUTHICCKON
JICCOLIMAIINN KUCIIOT, OCHOBAHUH H CONEH.
WnnroctpupoBaTh NpUMeEpaMu OCHOBHEIC
MIOJIOKEHUS TEOPHUHU DIIEKTPOITUTHICCKON
JCCOLUAIINN; TEHETUIECKYIO B3aUMOCBSI3b
MEXIy BelllecTBaMH (IIPOCTOE BENIECTBO —
OKCHJT — TUJPOKCH]T — COJIb).
MeranpenMerHsble. PerynstusHsie:
1.IIporao3upoBath pe3ynbTaT B OCHOBHOM
yueOHbIX (110 00pas3ily) 3aJaHuii, TUIAHUPOBATh
AJITOPUTM €0 BBITIOJIHCHUA.

2. COOTHOCHTH TPOMEKYTOUHBIE U KOHEYHBIE
PE3YJIBTaThl CBOEH JIEATENFHOCTH C TIETBIO UITH C
00pa3om, IPeIOKEHHBIM YIUTEIIEM.

3. CBOOOJIHO TTONIL30BAThCSI BHIPAOOTAHHBIMH
KPUTEPUAMU OLUCHKU U CAMOOLCHKHU, UCXOOA U3
I U UMEIOINUXCA KPUTEPUECB, pasjindas
pE3YIIBTAT U CIIOCOOBI ECHCTBHUA.
Ilo3HaBaTenbpHbIE:

1.IlpuMeHSTh METOABI NH(DOPMAITOHHOTO
MONCKa, TOOBIBAET HOBBIEC 3HAHWS, B TOM YHCIIE C
MTOMOIIIBbI0 KOMIIBIOTEPHBIX CPEACTB.

2. Beibupaer Hanbomnee 3¢ heKTHBHBIE CITOCOOBI
perIeHus 3a7a9 B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUU.

3. YMerpb nCronbp30BaTh KOMITBIOTEPHBIE U
KOMMYHUKAIIMOHHBIE TEXHOJIOTHHU KaK
WHCTPYMEHT JJISl IOCTHKEHHS CBOHX IeIei.
KoMMyHuKaTHBHBIE:

1.Mcnonp30BaTh peub Uil pEryIsiuu CBOETO
JEUCTBUA.

2. YUHTHIBaTh pa3Hble MHEHUS U CTPEMHTCS K
KOOPJWHAIIUY PA3TUYHBIX TIO3UIIUH B
COTPYIHHYECTBE.

3. OTcranBas CBOIO TOYKY 3pEHUS, TPUBOAUTH
apryMeHTHI, TOATBEPKIas UX PaKTamu.

4. B nuckyccuu yMeTh BBIIBHHYTh
KOHTPapPTryMEHTBHI, iepedpa3upoBaTh CBOIO MBICIb




Kucnotsr: knaccupukanus

Ha6J'IIOI[aTI> " OIMUCBIBATH PCAKIINN




KucnoTer: cBoiictBa B cBeTe TO/]

C Y4aCTHEM KHUCIIOT C TIOMOIIIBIO €CTECTBEHHOTO
S3bIKA U SI3bIKA XUMUH.

[TpoBOANTE ONBITHI, TOATBEPKAAIOLIHE
XUMHYECKHE CBOMCTBA KUCIIOT, C COOTIOICHIEM
MPaBUJI TEXHUKH OC30MacCHOCTH.
MeranpenMerHele. PerynsatusHslie:
1.IIporHo3upoBath pe3ynbTaT B OCHOBHOM
yueOHbIX (110 00pasily) 3aJaHuii, TNIAHUPOBATh
aJTOPUTM €O BBIOJIHEHUS.

2. COOTHOCHTH TPOMEKYTOUHBIE U KOHEYHBIE
pE3yIBTATHI CBOEH AEATENbHOCTH C IENbIO WK C
00pa3nom, IPeUIOKEHHBIM YIUTEIEM.

3. CBOOOJIHO MONIL30BAThCSI BHIPAOOTAaHHBIMH
KPUTEPHUSIMH OLIEHKH M CAMOOIIEHKH, UCXOMS U3
I[ENTM ¥ IMEIOLINXCS KPUTEPHUEB, pa3indas
pE3YIIbTAT U CIIOCOOBI CHCTBHU.
IIo3HaBaTenbpHbIE:

1.IIpumenaTs MeTOABI HHPOPMAITHOHHOTO
MONCKa, TOOBIBAET HOBBIE 3HAHUS, B TOM YHUCIIE C
MIOMOIIbIO KOMITBIOTEPHBIX CPEICTB.

2. Beibupaer Hanbomee 3¢ heKTUBHBIC CIIOCOOBI
peleHus 3a7a4 B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUH.

3. YMeTh UCIONb30BaTh KOMIIBIOTEPHBIE U
KOMMYHHKAaILlMOHHBIE TEXHOJIOTUU KaK
MHCTPYMEHT JJIsl JOCTHXKEHUS CBOMX LIETIeH.
KoMmMmyHuKaTHBHBIE:

1.Mcnonb30BaTh pedb ISl PEryIsSLud CBOETO
JEHCTBHS.

2. YUuuThIBaTh pa3Hble MHEHUS U CTPEMUTCS K
KOOPJIMHALIUK Pa3JIM4HbIX TO3ULUH B
COTPYIHUYECTBE.

3. OTcrauBasi CBOKO TOUKY 3PEHHUS, IPUBOAUTD
apryMeHTBI, HOATBEPXKAas NX (aKTaMu.

4. B nuckyccuu yMETh BbIIBUHYTh
KOHTPapryMeHTBHI, epedpa3upoBaTh CBOIO MBICIb
(B1azieHue MeXaHN3MOM SKBHBAJICHTHBIX 3aMEH).
OLICHUBATb.




OcHoBanusl: K1accu(uKamus U CBOMCTBA B
ceete TOJ]

OcHoBanusl: Kaccu(UKAIKs U CBOMCTBA B
ceete TOJI

[Ipenmernrie. CocTaBisATh MOJCKYIISAPHEIE,
TIOJIHBIE COKPAIIEHHBIC HOHHBIC YPABHEHUSI
peaKkui ¢ y4aCTUEM OCHOBAHHUI.

HaGnroaTh 1 ONUCHIBATH PEAKITUH C yYACTHEM
KHCJIOT C TTIOMOIIBI0 €CTECTBEHHOTO U SI3BIKA
XUMUH.

[TpOBOIUTE OIBITHI, TOATBEPKIAIOIINE
XMMHUYECKUE CBOMCTBA OCHOBAHUH,

C COOJIIO/ICHHEM MTPABHII TEXHUKH O€30IMaCHOCTH.
MeranpenMerHsble. PerynsrusHsie:
1.IIporHo3upOBaTh pe3yIbTaT B OCHOBHOM




OcHoBanusl: K1accu(uKamus U CBOMCTBA B
ceete TOJ]

yaeOHbIX (10 00pas3ily) 3aJaHuid, INIAHUPOBATh
aJITOPUTM €0 BBIMIOJIHCHUS.

2. COOTHOCUTH TPOMEKYTOYHBIC U KOHCUHBIC
Pe3yabTaThI CBOCH JCATEIBHOCTH C IEIBIO WM C
00pas3IoM, IPEAIOKECHHBIM YUUTEIIEM.

3. CBOOOAHO MONB30BATHCS BHIPAOOTAHHBIMH
KPUTECPUAMU OLCHKU U CAMOOLCHKHU, UCXOOA U3
LEJIU U UMEIOIIUXCS. KPUTEPUEB, pasinnyast
pe3yabTaT U CIIOCOOBI JCHCTBUM.
ITo3HaBarenbHbIE:

1.IIpuMeHsATH MeTOIBI HH(POPMAIIHOHHOTO
IIOUCKa, JIO6BIBaeT HOBBIC 3HAaHUs, B TOM YHCJIC C
IMOMOIIBIO KOMIIBIOTEPHBIX CPEACTB.

2. BeiOupaer nHauboiee 3 peKTUBHBIC CIIOCOOBI
peui€Hus 3aaa4 B 3aBUCUMOCTH OT KOHKPETHBIX
YCJIOBUH.

3. YMeTh UCIOJIb30BaTh KOMIIBIOTEPHBIC U
KOMMYHHUKAIIUOHHBIC TEXHOJIOTUHN KaK
WHCTPYMEHT JUIsl TOCTHKEHUS CBOMX LieJei.
KomMmyHukaTuBHbIE:

1.Mcnonb30BaTh pedb ISl PEryIsIHA CBOCTO
JEUCTBUA.

2. YUUTBIBaTh pa3Hbie MHEHUSI U CTPEMUTCS K
KOODJIMHAIIUH PAa3INYHBIX ITO3UINH B
COTPYIHUYECTBE.

3. OrcTranBasi CBOIO TOUKY 3PEHHUS, TPUBOAUTD
apryMEHTBI, TOATBEPXKas UX (haKTaMu.

4. B nuckyccuu yMeTh BBIJIBUHYTh
KOHTPapTryMEHTHI, epedpa3upoBaTh CBOIO MBICIb
(BIageHHEe MEXaHU3MOM DKBUBAJICHTHBIX 3aMCEH).

Oxkcunpl:knaccuukanys

[Ipemmernpie. OOBICHSITD, YTO TAKOE




OKCHUIIBI;CBOICTBA

HECoe00pasyoIre OKCUIBI, COIe00pa3yolHe
OKCH/IbI, OCHOBHBIE OKCH/Ibl, KHCJIOTHBIE OKCH/IBI.
XapaKkTepu30BaTh OOIIIE XUMUYECKIE CBOUCTBA
coneoOpa3yromux oKcuaoB ¢ mo3utuu TI/I.
CocTaBnATh MOJIEKYJISIPHBIE, TOJTHBIE U
COKpalIeHHbIE HOHHBIE YPABHEHUS PEaKLUil C
y4acTHEeM OKCHJIOB.

HalmrogaTs 1 OMUCHIBaTH pEAKIIHH.
MeranpenMerHele. PerynstusHsie:

1. OcymiecTBIATh KOHCTATHPYIOIIUI U
MPEIBOCXUILAONTNI KOHTPOJIb [0 PE3yIbTaTy U
o crocoOy JIeHCTBYS; aKTya IbHBII KOHTPOJIb Ha
YPOBHE MPOU3BOIHHOTO.

2. OnpenensiTh NOTEHIMATbHBIE 3aTPYAHEHUS TPU
pereHny yaeOHOM U ITO3HABATENLHOM 3a1a4UH 1
HaXOAWTh CPEACTBA I UX YCTPAHEHUS.
IIo3HaBaTenbpHbIE:

1. Co3naBaTh 1 MpeoOpPa3OBBIBATH MOJICITH H
CXEMBI JUTSI pereHus 3aaad.

2. CaMOCTOSITEIIBHO CO371aBaTh aJITOPUTM
JIeSITENFHOCTH TIPU PEIIeHNH podiIeM
TBOPYECKOI'0 U MIOMCKOBOT'0 Xapakrepa.
KoMmMmyHUKaTHBHEIE: 1.
®opMynHpoBaTh COOCTBEHHOE MHEHUE U
MO3ULHI0, apIYMEHTUPOBATh U KOOPAUHUPOBATH
€€ C TO3UIMSIMH NAPTHEPOB B COTPYIHUYECTBE.

Conu: KJ'IaCCI/I(bI/IKaI_[I/IH U CBOMCTBA B CBETE
T

IIpenmernbie. PaznuuaTh MOHATHS «CPEIHUE
COJINY, «KHUCIIBIE COJIHY, OCHOBHBIE COJIID.




Counn: xnaccuuKamys ¥ CBOWCTBA B CBETE
O

XapaKkTepru30BaTh OOIIIE XUMUYECKHE CBOUCTBA
coneii ¢ no3unui TO/I.

CocTaBnATh MOJIEKYISIPHBIE, TOJTHBIE U
COKpAIIeHHbIE HOHHBIE YPABHEHUS PEaKLUH C
Y4ACTHEM COJIEH.

HabmronaTh 1 onuchIBaTh peakiMy ¢ y9acTHeM
coJIel ¢ TOMOIIIBIO ECTECTBEHHOTO SI3bIKa U A3bIKA
XUMHH.

IIpoBOIUTE OMBITHI, MOATBEPKAAIOIINE
XMUMHYECKHE CBOMCTBA COJIEH ¢ COOI0IeHnEM
MPaBUJI TEXHUKH OC30MaCHOCTH.
MeranpenMerHsble. PerynsrusHsie:

1. OcymiecTBAATh KOHCTATUPYIOLIUI U
MPEBOCXUILAONTNI KOHTPOJIb [0 PE3yIbTaTy U
1o crocoOy eHCTBYS; aKTyaIbHBIN KOHTPOJIb Ha
YPOBHE ITPOM3BOIBHOTO.

2. OnpenensiTe NOTEHIMAIbHBIE 3aTPYAHEHUS IPU
pereHny y9eOHOM U ITO3HABATENFHOM 3a1a4UM 1
HaXOAWUTh CPEACTBA I UX YCTPAHEHUS.
ITosHaBaTenbHEIE:

1. Co3aBaTh U ipeoOpa30BEIBATE MOETH U
CXEMBI AJIs1 peleHus 3aaad.

2. CaMOCTOSITEIIBHO CO371aBaTh aJTOPUTM
JEATEIbHOCTH NPH PELIeHUH podieM
TBOPYECKOI'0 ¥ IIOMCKOBOT'O XapaKTepa.
KoMmMmyHuKaTHBHBIE:

DopMynpoBaTh COOCTBEHHOE MHEHHUE U
MO3ULUIO, apPTYMEHTUPOBATh U KOOPIUHUPOBATh
€€ C NO3UIUSIMH NAaPTHEPOB B COTPYIHUYECTBE.




I'enetnueckas CBA3b MCKAY KJIaCCaMU
HCOPraHNM4YCCKUX BCIICCTB

IIpenmernsle. XapakTepu3oBaTh MOHATHE
«TeHeTHYecKuil psiy. MumocTpupoBats: a)
pUMepaMH OCHOBHBIE TIONOKEHHS TEOPUHU
3JICKTPOTUTHUCCKON TUCCOIHAIINH; O)
TeHETHYECKYIO B3aMMOCBSI3b MEX/Y BEIlleCTBAMU
(mpocToe BemecTBO — OKCU — TUAPOKCUT —
COJIb).

CocTaBnATh MOJIEKYJISIPHBIE, TOJTHBIE U
COKpalIeHHbIE HOHHBIE YPABHEHUS PEaKLUil C
Y4acTHEM 3JIEKTPOIUTOB.

3anuchiBaTh YpaBHEHUS PEaKIIHi,
COOTBETCTBYIOIINX MOCIEI0BATEIHLHOCTH
(«uenouke») mpeBpalleHuil HeopraHMUYEeCKUX
BEIIECTB Pa3IMYHBIX KJIACCOB.
Meranpenmersslie. PerynstuBHele:
1.IIporao3npoBaTh pe3ynbTaT B OCHOBHOM
yaeOHBIX (110 00pa3Ily) 3aIaHui, TUTAHUPOBATh
aJITOPUTM €rO BBITIOIHEHUS.

2. COoOTHOCHUTH IPOMEKYTOYHBIE U KOHEYHBIE
PE3YJIBTaThI CBOCH JEATENIbHOCTH C LI€JIbI0 UIIH C
00pa3LoM, IPeIOKEHHBIM YUUTEIEM.
ITosHaBaTenbHEIE:

1.IlpuMeHsSTh METOABI NH(OPMAITOHHOTO
IIOMCKa, 10ObIBAET HOBbIE 3HAHUS, B TOM HHUCIIE C
MIOMOIIBbI0 KOMITBIOTEPHBIX CPEICTB.

2. Beibupaer Hanbomnee 3¢ heKTHBHBIE CITOCOOBI
peleHns 3a7a4 B 3aBUCMMOCTH OT KOHKPETHBIX
YCIIOBUU.

KoMMyHuKaTUBHBIE:

1.Mcnonp30BaTh peub Uil pEryIsiquu CBOETO
JEHCTBHS.

2. YUuuThIBaTh pa3Hble MHEHUS U CTPEMUTCS K
KOOPJMHALIUH Pa3JIN4HbIX TO3ULUH B
COTPYJIHHYECTBE.




Pemenne OKCIICPUMCHTAJILHBIX 3a1a4

[Tpeamernble. YMeTh oOpamarbes ¢
nabopaTopHBIM 000pyIOBaHUEM U
HarpeBaTeNbHBIMU IPUOOPAMHU B COOTBETCTBHU C
MpaBUJIaMU TEXHUKH O€30MacHOCTH.

HabmtonaTh cBOMCTBA 3JIEKTPOIUTOB U
MIPOUCXOALINX C HUMH SBJICHUH.

Ha6nrogaTh u onucHIBaTH peakIuu

C Y4aCTHEM 3JIEKTPOJIUTOB C MOMOIIIBIO
€CTECTBEHHOTI'O SI3bIKa U S3bIKa XUMUH.
®opMynHpOBaTh BHIBOIBI 110 pe3yIbTaTaM
MIPOBEZEHHOT 0 SKCIIEPUMEHTA.

MeranpenMerHsble. PerynsrusHsie:

1. Pa3BuBaTh yMeHHE CAaMOCTOSTENBHO aJIEKBATHO
OLIEHWBATh IIPABUIILHOCTH BBHITIOJTHEHUS JEHCTBUS
Y BHOCHUTH

He00X0AMMBbIe KOPPEKTUBHI B UCIIOJTHEHNE KaK IO
XOJy €ro peanu3aliy, TaK U B KOHIIE ICHCTBHSL.
IIo3HaBaTenbpHbIE:

1. Co3niaBaTh, IPUMEHSTH H IPEOOPa30BHIBAT
3HAKU ¥ CUMBOJIBI, MOJIENTH M CXEMBI ISl PEIIeHUs
y4eOHBIX U MMO3HABATEIbHBIX 3a/1a4.
KomMmyHukaTuBHbIE:

1.Bnagers quanoruveckoi peubio, BRITOTHSS
pa3IYHBIEe PONIK B TPYIIE, YMEET COTPYAHUYATh
B COBMECTHOM PEIICHIH IPOOJIEMBI (3a1a4n ).




Pemenue 3aga4q mo reme:“Bemectsa”

[Tpeamernble. YMeTh oOpamarbes ¢
nabopaTopHBIM 000pyI0OBaHHEM U
HarpeBaTeNbHBIMU IPUOOPAMHU B COOTBETCTBHU C
MpaBUJIaMU TEXHUKH O€30MacHOCTH.

HabmtonaTh cBOMCTBA 3JIEKTPOIUTOB U
MIPOUCXOALINX C HUMH SBJICHUH.

Ha6nrogaTh u onucHIBaTH peakIuu

C Y4aCTHEM 3JIEKTPOJIUTOB C MOMOIIIBIO
€CTECTBEHHOTI'O SI3bIKa U S3bIKa XUMUH.
®opMyIHpOBaTh BHIBOJIBI 110 pe3yIbTaTaM
MIPOBEZEHHOT 0 SKCIIEPUMEHTA.

MeranpenMerHsble. PerynsrusHsie:

1. Pa3BuBaTh yMEHHE CAMOCTOSTENBHO aJIEKBATHO
OLIEHWBATh IIPABUIILHOCTH BBHITIOJTHEHUS JEHCTBUS
Y BHOCHUTH

He00X0AMMBbIe KOPPEKTUBHI B UCIIOJTHEHNE KaK IO
XOJy €ro peanu3aliy, TaK U B KOHIIE JeHCTBHSL.
IIo3HaBaTenbpHbIE:

1. Co3niaBaTh, IPUMEHSTH H IPEOOPa30BHIBAT
3HAKU ¥ CUMBOJIBI, MOJIENTH M CXEMBI ISl PEIIeHUs
y4eOHBIX U MMO3HABATEIbHBIX 3a/1a4.
KomMmyHukaTuBHbIE:

1.Bnagers quanoruveckoi peubio, BRITOTHSS
pa3IYHBIEe PONIK B TPYIIE, YMEET COTPYAHUYATh
B COBMECTHOM PEIICHIH IPOOJIEMBI (3a1a4n ).

O06001eHre u cucTeMaTu3alus 3HaHu| 1o
teme: “PactBopenne.PactBopbl. CBolcTBa
pacTBOPOB JIEKTPOJIUTOB.”

IIpenmernsie. [IpoBoaUTE OIIEHKY COOCTBEHHBIX
JIOCTHKEHUH B YCBOCHUU TEMBI.
KoppektupoBaTs CBOM 3HAHUS B COOTBETCTBHH C




KonTtponsHas pabora o
teme:“PactBopenue. PactBopsl. CBoiicTBa
PacTBOPOB BJIEKTPOJIUTOB”

TJIAHUPYEMBIM PE3YJIbTaTOM.
[Mony4aTs XuMHUECKyI0 HH(OpMALUN U3
Pa3NUYHBIX HCTOYHUKOB.

[MpeacraBnare nHGOPMALKIO TIO TEME
«PactBopenue. PactBoprl. CBOMCTBa pacTBOPOB
JJIEKTPOJIUTOB» B BUJE TAOJIUII, CXEM, OIIOPHOTO
KOHCIIEKTa, B TOM YHCJIE C IPUMEHEHHNEM CPEZCTB
HKT.

MeranpenMerHele. PerynstusHsie:
1.IIporao3upoBath pe3ynbTaT B OCHOBHOM
yueOHbIX (110 00pas3ily) 3aJaHuid, INIAHUPOBATh
aJITOPUTM €O BBITIOJIHEHUS.

2. COOTHOCHTH TPOMEKYTOUHBIE U KOHEYHBIE
pE3yIBTATHI CBOEH JEATEIbHOCTH C LENbIO WK C
00pa3om, IPeIOKEHHBIM YIUTEIIEM.
IIo3HaBaTenbpHbIE:

1.IIpumenaTs MeTOABI HHPOPMAITHOHHOTO
MONCKa, TOOBIBAET HOBBIE 3HAHUS, B TOM YHUCIIE C
MTOMOIIIBI0 KOMITBIOTEPHBIX CPEACTB.

2. Beibupaer Hanbomee 3¢ heKTUBHBIC CIIOCOOBI
perieHus 3a7a49 B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUH.

KomMmyHukaTuBHbIE:

1.Mcrons30BaTh pedb I PErysSIiui CBOErO
JEUCTBUA.

2. YUHTHIBaTh pa3Hble MHEHUS U CTPEMHTCS K
KOOPAWHAIINHU PA3IIIYHbIX TTO3UINH B
COTPYIAHHUYECTBE.




Krnaccudukarus XuMHYECKUX pPEaKIni.

[Mpeamernbie. OOBSICHATH, UTO TAKOE
OKHCIIUTEIb- HO-BOCCTAHOBUTENBHBIC PEAKIUH,
OKHCIIUTEIb, BOCCTAHOBUTENb, OKHCIICHNE,
BOCCTaHOBIICHHE.

KnaccuduumpoBath XMMUYECKHAE PEAKIIMH 110
MPU3HAKY «M3MEHEHUE CTENeHel OKUCIIeHUS
3neMeHTOBY. OnpenensaTh OKUCIUTENh U
BOCCTaHOBHTEIb, IPOLIECCHI OKUCIICHUS U
BOCCTAaHOBJICHHSL.

Hcmons30BaTh 3HAKOBOE MOJICTUPOBAHUE.
MeranpenMerHsble. PerynsrusHsie:

1.B nporiecce BBITTONHEHUSI 3aJaHHS] COOTHOCUTH
KOHEYHBIE PE3YJIbTaThl CBOCH JESTETbHOCTH C
LEJIBI0 UK C 00pa3IoM.

2. BoibupaTh 13 MpeIIoKeHHBIX U
CaMOCTOSITEIEHO UCKATh CPEACTBA/PECYPChI IS
pelIeHus 3aa9u/0CTHKEHUS 1IEIIH.
IIo3HaBaTenbpHbIE:

1.CTpouTts paccykaeHne oT 00Immx
3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSM U OT
YACTHBIX SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM.
2. CaMOCTOSITEIBPHO YKa3bIBaTh Ha HH(POPMAITHIO,
HY>KIAIOIIYIOCS B TIPOBEPKE, MPEAIaraTtb u
MIPUMEHSTH CIIOCO0 MPOBEPKH JOCTOBEPHOCTH
nHpOpMarum.

KoMmMmyHuKaTHBHBIE:

[IpuHUMAaTE TO3UIHIO coOeceTHNKa, TOHNMAs
MTO3UIINIO IPYTOT0, Pa3indaTh B €70 PEUH:
MHeHHE (TOUKY 3peH¥s), JOKA3aTeIbCTBO
(aprymenTsl), (paKThl; THIOTE3bI, AKCHOMBI,
TEOPHH.




OKHUCITUTEIbHO-BOCCTAHOBUTEIILHBIC
peaknuu

[Ipenmernbie.CocTaBisITh ypaBHEHUS
OKHCITUTEIb- HO-BOCCTAHOBUTEIBHBIX PEAKIIHIA,
UCIIONIB3YSI METOJ BJIEKTPOHHOTO OajaHca.
Onpenensite OKUCIUTENb U BOCCTAHOBHUTEITb,
MPOLIECCHl OKUCIICHHUS U BOCCTaHOBJICHUSI.
MeranpenMerHele. PerynsatusHslie:

1.B mpouecce BHITOTHEHUS 3aAaHHSI COOTHOCUTD
KOHEYHBIE Pe3yJIbTaThl CBOCH ACATENBHOCTH C
LENIBIO0 WK C 00pa3IoM.

2. BoibupaTh 13 NpeaioKeHHbIX U
CaMOCTOSITEIBHO UCKATh CPEACTBA/PECyYpChl s
peleHus 3a1a49n/ TOCTHKESHUS TIEITH.
ITo3HaBaTenbHEBIE:

1.CTpouth paccyxaeHue OT 00X
3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSIM U OT
YaCTHBIX SIBJICHUH K OOIINM 3aKOHOMEPHOCTSIM.
2. CaMOCTOSTENBHO YKa3bIBaTh Ha WHGOPMAIIHIO,
HYXJIAIONIYIOCS B IPOBEPKE, NIpeiaraTh U
MPUMEHSTH CIIO0CO0 TIPOBEPKH JIOCTOBEPHOCTH
uH(OpMAaITIH,

KomMmyHukaTuBHbIE:

IIpuHIMAaTE TO3UIMIO coOOeceTHNKa, TOHUMAs
MO3UIINIO IPYTOT0, Pa3IN4aTh B €0 PeyH:
MHEHUE (TOUYKY 3pEHHS), T0Ka3aTEILCTBO
(aprymenTsl), (paKThl; THTIOTE3bI, AaKCHOMBI,
TEOPHH.




OKHUCIIUTEIHL U BOCCTAHOBUTEID.

[Ipenmernrie. CocTaBIsITh ypaBHEHUS
OKHCITUTEIb- HO-BOCCTAHOBUTEIBHBIX PEAKIIHIA,
UCIIONIB3YSI METOJ BJIEKTPOHHOTO OajaHca.
Onpenensite OKUCIUTENb U BOCCTAHOBHUTEITb,
MPOLIECCHl OKUCIICHHUS U BOCCTaHOBJICHUSI.
MeranpenMerHele. PerynsatusHslie:

1.B mpouecce BHITOTHEHUS 3aAaHHSI COOTHOCUTD
KOHEYHBIE Pe3yJIbTaThl CBOCH AESTEIHLHOCTH C
LENIBIO0 WK C 00pa3IoM.

2. BoibupaTh 13 NpeaioKeHHbIX U
CaMOCTOSITEIBHO UCKATh CPEACTBA/PECyYpChl s
peleHus 3a1a49n/ TOCTHKESHUS TIEITH.
ITo3HaBaTenbHEBIE:

1.CTpouth paccyxaeHue OT 00X
3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSIM U OT
YaCTHBIX SIBJICHUH K OOIINM 3aKOHOMEPHOCTSIM.
2. CaMOCTOSITENBHO YKa3bIBaTh HA HHPOPMAIHIO,
HYXJIAIONIYIOCS B IPOBEPKE, NIpeiaraTh U
MPUMEHSTH CIIO0CO0 TIPOBEPKH JIOCTOBEPHOCTH
uH(OpMAaITIH,

KomMmyHukaTuBHbIE:

IIpuHIMAaTE TO3UIMIO coOOeceTHNKa, TOHUMAs
MO3UIINIO IPYTOT0, Pa3inyaTh B €r0 PEUH:
MHEHUE (TOUYKY 3pEHHS), T0Ka3aTEILCTBO
(aprymenTsl), paKThl; THIIOTE3bI, AaKCHOMBI,
TEOPHH.




Ob6o06maromuii ypok 1o Kypcy 8 kiacca. 1 [Ipenmernbie. COCTAaBIATh ypaBHEHHSI
OKHCIIUTEIILHO- BOCCTAHOBUTENBHBIX PEAKIUH,
UCIIONIB3YSI METOJ BJIEKTPOHHOTO OajaHca.
Onpenensite OKUCIUTENb U BOCCTAHOBHUTEITb,
MIPOLIECCHl OKUCIICHHUS U BOCCTAHOBIICHUSI.
[MpeacraBnare nHGOPMALKIO TIO TEME
«OKHCINTENBHO-BOCCTAHOBUTEILHBIE peakuum» B
BUJIe TaONHUII, CXEM, OTIOPHOT'0 KOHCIIEKTa, B TOM
yuciue ¢ npuMmeHenueM cpeacts UKT.
MeranpenMerHsble. PerynstusHsie:

1.B mporiecce BBITTONHEHUS 3aJaHUSI COOTHOCUTD
KOHEYHBIE Pe3yJIbTaThl CBOEH JESTENLHOCTH C
LEJIBIO0 UK C 00pa3IoM.

2. BoibupaTh 13 NpeaioKeHHbIX U
CaMOCTOSITEIEHO UCKATh CPEACTBA/PECYPChI IS
pelIeHus 3aa9u/0CTHKEHUS 1IEIIH.
IIo3HaBaTenbpHbIE:

1.CTpouTts paccyxaeHne oT 00Imx
3aKOHOMepHOCTeI>'I K YaCTHBIM ABJICHUAM U OT
YACTHBIX SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM.
2. CaMOCTOSITEIBPHO YKa3bIBaTh Ha HH(POPMAITHIO,
HY>KIAIOIIYIOCS B TIPOBEPKE, MPEAIaraTtb u
MIPUMEHSTH CIIOCO0 MPOBEPKU JOCTOBEPHOCTH
uH(OpMAaITIH,

KoMmMmyHUKaTHBHBIE:

[IpuHUMAaTE TO3UIHIO coOeceTHNKa, TOHNMAs
MTO3UIINIO IPYTOTO, Pa3INdaTh B €r0 PEUH:
MHeHHE (TOUKY 3peH¥s ), JOKA3aTeIbCTBO
(aprymenTsl), (paKThI; THIOTE3bI, AKCHOMBI,
TEOPHH.




9 kiacc

Paznen

Komnuec
-TBO
9acoB

Templ

Komunuec
-TBO
JacoB

YHuBepcalibHbIe ydeOHbIC
nevicteus (YY),
npoekTsl, UKT-komnereHmu,
MEXTPEIMETHBIC TIOHITHS

OCHOBHBIE HaIpaBJICHU
BOCIIMTATEIbHOMN
JACATCIBHOCTHU

BBenenune

10

XapakTepucTuKa XHMUUYECKOTO DJIEMEHTA Ha
OCHOBAHHH €10 I0yI0KeHud B [ICXD
. N.Menneneena

IIpenmerHsle. XapakTepu3oBaTh
XUMHYCCKHE 3JIEMEHTHI 1—3-ro
MEPUOJIOB MO0 WX  TIOJIOKEHUIO B
[epromuueckoll CUCTEME XHUMHYCCKUX
anementoB JI. 1. Menneneena.
ApryMeHTHpPOBaTh CBOWCTBA OKCHIOB U
THJPOKCHJIOB METAJIOB W HEMETAJIJIOB
MOCPEIICTBOM MOJICKY/ISPHBIX, TTOJHBIX U
COKpAIlICHHBIX  WOHHBIX  YpPaBHCHUI
peakiuii.

MeranpenmerHsle. PerynsTuBHble

1. ®opmynupoBaTh yueOHbIE 3a/1a41 Kak
marn AJOCTHXCHUS MOCTaBJIEHHON e
JISSITETIBHOCTH.

2. BsiOupath U©3 TPEATIOKEHHBIX U
CaMOCTOSITENILHO WCKATh
cpencTBa/pecypesl JUTSt pereHus
33124/ JOCTHXKEHUS LICIH.
[To3naBarenbHbIE

1. Co3naBaTh BepOanbHbIE,
BEIIECTBEHHbIE W  HMH(MOPMAIMOHHBIC
MOJIENTA C BBIJICIEHUEM CYIECTBEHHBIX
XapaKTEePUCTHK o0bekTa JUTST
OIpeNieNieHus crocoba pelieHus 3aaadn
B COOTBETCTBHH C CUTyaILlHEH.
KoMmyHuKaTUBHBIE

1. KoppekTHO © apryMeHTHPOBaHHO
OTCTamBaTh CBOIO TOYKY 3pEHHA, B
JIICKYCCHH YMETh BBIJIBUTATH
KOHTPapTyMEHTHI, rriepepa3supoBaTh
CBOIO MBICIHHL (BIAJCHHEC MEXaHH3MOM
JKBUBAJICHTHBIX 3aMCH).

1,2,3,4,7

AMdoTepHbIE OKCHTBI

IIpenmerneie. OOBACHATH, YTO TaKoe




AMdoTepHBIE THAPOKCHIBI

amdotepHsle coenuHenus. Habmonates n
OITMCBHIBAThH PEAKIINU MEX]y BeIeCTBAMHU
C MOMOUIBIO PYCCKOTO (POTHOTO) SI3BIKA
U SI3bIKa XFMUH.

XapakTepu3oBaTh JIBOMCTBEHHBIN
XapakTep CBOWCTB aM(OTEPHBIX OKCHJIOB
Y THUIIPOKCHIOB.

[IpOBOAUTE OMBITHI MO TOMYYCHUIO U
MOATBEPIKIICHUIO XHMUYECKUX CBOWCTB
aM(pOTEPHBIX OKCHJIOB U THUAPOKCHIIOB C
COOJIIO/IeHNEM NpaBuII TEXHUKH
0e3omacHOCTH.

MeranpenMerHeie. PerynsTiBHbIe

1. ®opmynupoBaTh yueOHBIE 3a/lauu KaK
IIaru JTOCTH)KEHHS TTOCTaBJICHHOW ILIeNn
JIeSTEbHOCTH.

2. BoiOupaTh #3 TPEUIOKEHHBIX H

CaMOCTOSTENBHO HCKATh
cpencTBa/pecypesl JUTst pelieHust
3a1a4i/JOCTHXKEHUS LIEIH.
Ilo3HaBaTenbHBIC

1. Co3naBaTh BepOanbHbIe,

BEILICCTBEHHBIE W HMH(OPMALOHHBIE
MOZIENI C BBIACNICHUEM CYLIECTBEHHBIX
XapaKTEePUCTHK o0BeKTa JUIs
omnpeJeleHus crocoda peuieHus 3alauu
B COOTBETCTBHH C CHTYaIlHeH.
KommynukaTtuBHBIC

1. KoppekTHO ¥ apryMeHTHpPOBaHHO
OTCTaWBaTh CBOK TOYKY 3pEHHS, B
JHCKYCCHH YMETb BBIZIBUTATh
KOHTPapryMEHTHI, nepepazupoBaTh
CBOIO MBICNIb (BIaJeHHE MEXaHH3MOM
9KBHBAJICHTHBIX 3aMEH).

[TepuoanueckuiizakoH

CTPOCHHHU aTOMa

u

[Tepnonnueckas

cucremall. M. Menneneesa B cBeTe yyeHUs O

IIpenmetHsbie. PaznuuaTe eCTECTBEHHYIO
1 ICKYCCTBEHHYIO KJIaCCU(UKAIIHH.
AprymMeHTHpOBaTH OTHECEHHE
Ilepuoguueckoro 3aKoHa K
€CTECTBEHHOM KIIaCCH()UKAIIIIL.
MonenupoBaTb XUMHYECKUE




3aKOHOMEPHOCTH C BBIICIIEHHEM
CYIIIECTBEHHBIX XapaKTEPUCTHK 00bEKTa
W TIPEZICTaBIICHUEM HX B
MPOCTpaHCTBEHHO-TpaduiecKkoit nim
3HaKOBO-CHMBOJIIYECKOH (hopme.
MeranpenmerHsle. PerynstuBHble:

1. IInaHupoBaTH CBOM NIEUCTBUS C
MOCTaBJIEHHOM 3a7aueil U YCIOBUSIMHU €€
pemieHus..

2. [TpoBoauTh pedieKcHIo Croco0oB 1
YCIIOBHIA IEHCTBUS, KOHTPOJIb U OLCHKY
npolecca 1 pe3yabTaToB JIESITENbHOCTH.
ITo3HaBatenbHbIE:

1. Mcrionb30BaTh MOMCK HEOOXOJUMOM
nH(opManuK 115 BBITOTHEHHUS Y4eOHbBIX
3aJlaHni C MCIOJIb30BaHUEM y4eOHOM
JUTEPATYpPHI.

KoMMyHUKaTUBHBIE:

1. lomyckaTh BO3MOXKHOCTh Pa3IHYHBIX
TOYCK 3pCHUA, B TOM YHCJIC HE
COBITAJAIOIINX C UX COOCTBEHHOM.

2. YuuThIBaTh pa3Hble MHEHUS U
CTpEeMSTCS K KOOPAWHALUY PAa3TUUHBIX
MO3ULIMH B COTPYIHUYIECTBE.

XuMu4ecKasiopranuzausa S>KMBOM W HEXKHUBOU
MIPUPOIbI

IIpenmernble. XapakTepu3oBaTb pOJlb
XMMUYECKHX 3JEMEHTOB B JKHMBOM H
HexuBoi npupoxe. Kiaccudummposats
XMMUYECKHE 3JIEMEHTHI B KIJIETKaX Ha
Makpo- ¥ MUKPO3JIEMEHTBHI.
Meranpenmersslie. Perynarussesle:

1. IlmanupoBaThb CBOM MOEHUCTBUS C
MIOCTaBJIEHHOW 3aJaueil U yCIOBUSIMH €€
pelIeHus.

2. IpoBogute peduiekcrio Croco0oB U
YCIIOBUHM JIEHCTBUS, KOHTPOJIb U OLEHKY
mpolecca 1 pe3yabTaToB IS TENbHOCTH.
Ilo3HaBaTenbHbIE:

1. Hcnomp30BaTh MOWCK HEOOXOITHUMON
WHPOPMALINH IS BEITIOTHEHUS yIeOHBIX
3aJJaHUl C WCHONB30BaHUEM y4eOHOH




JUTEPATYPHL

KoMMyHUKaTHBHEIE:

1. domyckaTb BO3MOXHOCTb Pa3IMYHBIX
TOYCK 3pEHUs, B TOM YHCIEC HE
COBITAJJAIOIIUX C X COOCTBEHHOIA.

2. YuurbiBaTh pa3Hble MHEHUS U
CTpEMSTCS K KOOPIUHALUU Pa3TMIHBIX
TIO3HIIUH B COTPYTHHICCTBE.

Krnaccudukarus XuMHYECKUX PeaKIIni
MOPAa3JIMYHBIM OCHOBAHUSIM

IIpenmernble. OOBSACHATH, 4YTO TaKoOe
XAMHUYECKast peakuus, peakiuu
COCJIMHEHUS, PEaKIMH  Pa3IOKEHUs,
peakiui oOMEHa, PeakKiluy 3aMeIleHHS,

peakiuu HEUTpaIn3anu,
AK30TEPMHYECKUE peaKiuy,
SHIOTEPMHUYCCKHE PEaKIUK, 00paTUMBbIC
peakuumy, HEOOpaTHMBbIC peakiumy,
OKHCITUTEIb-HO-BOCCTAHOBUTEIILHBIC

peaKiuy, TOMOT'CHHBIC peaKIiuu,
reTepOreHHbIC peaKiuu,
KaTaJIUTHUCCKHE pEaKIH,

HEKaTaJIMTUYECKHE PEAaKLUH, TEMI0BON
3P ekt XUMUIECKON peaKLnu.
Knaccudummposats XMMUYECKHE
PEaKLUK 10 Pa3INYHBIM OCHOBAHHSM.
CocTaBnsiTh MOJEKYISIPHBIC, ITOJIHBIE U
COKpAIlICHHbIE ~ HMOHHBIE  YpPaBHEHHUS
peakuuil.

OmnpenensTs OKHCJIUTETb U
BOCCTaHOBUTENb, IPOLECCH OKUCICHUS
Y BOCCTaHOBJICHHSI.

HaGmrogaTh ¥ ONHUCHIBATH  PEaKIMU
MEXKIY BEHIECTBAMH C  IIOMOIIBIO
PYCCKOTO SI3bIKa U SI3bIKA XMMUH.
Meranpenmersslie. PerynsaruBHble:

1. BblaBuratb  BepcHHM  pEIICHUA
npoOeMbl,  OCO3HaBaTh  KOHEYHBIN
pe3ysIbTaT, BEIOMPATh U3 TPEIOKEHHBIX
W WUCKAaTh CaMOCTOSITENBHO CpPEICTBA
JOCTYDKEHHS TIETIH.

2. Paborasi mo TmuiaHy, CBEpSTh CBOH




JeWCTBHS € Lenblo |, pu
HEOOXO/MMOCTH, HCIPABIATh OMIMOKH
CaMOCTOSITEIIHHO.

[To3HaBaTenbHbBIE:

1. AHanm3upoBars, CpaBHHBATh,
KJIacCU(UIIPOBATh U 0000ImaTh (PaKTHI
U SBIICHUS. BBIABIATE TNPUYMHBL |
CIIE/ICTBHS TIPOCTHIX SIBIICHUH.

2. YMeTb CTaHOBUTH U (OPMYIHUPOBATH
IpoOIeMBl, CAMOCTOATENBHOE CO31aBaTh
ANTOPUTMBI JAESTENBHOCTH TIPH PEIICHUN
npoOsieM TBOPYECKOTO ¥ MOUCKOBOTO
Xapakrepa.

KoMMyHHKaTHBHbIE:

1. CaMOCTOSATENBHO OpPraHU30BBIBATh
yueOHOE B3aMMOJICHCTBUE B TpYIIe
(ompeznenaTh oOLMe 1IeNH, pacipenensiTh
pOJIH, JIOTOBapHBATHCS JPYr C JPYrOM U
T.JL.).

2. OrcrauBasg CBOI TOUKY 3pEHH,
NPUBOJUTH APTYMEHTHI, MOATBEPXKAAs UX
(dakTamu.

[ToHsiITHE O CKOPOCTUXUMHUYECKON PEAKIIUU

IIpenmernsle. OOBSICHATH, 4YTO TaKoe
CKOpPOCTh XUMHUUECKON PEaKLIUH.
YcranaBauBaTh MPUIUHHO-
CII€JICTBEHHBIE CBSI3H BIIMSTHHS
HEKOTOpPhIX  (JAKTOPOB HAa  CKOPOCTh
XUMUYECKUX PEAKLIMI.

HaGmromate W ONKCHIBATH  peaKUUHU
MEXIy  BelleCTBAMH C  IIOMOIIBIO
pycckoro (pomHOro) s3bIKa U S3BIKA
XHMUH.

IIpoBOOUTH OMBITHI, TMOATBEPIKIAIOIINE
3aBUCHMOCTh  CKOPOCTH  XMUMHYECKOH
PEaKImy OT pa3IUYHBIX (PAKTOpPOB.
Meranpenmernslie. PerynsTuBHblie:

1. PaGorass mo TuiaHy, CBEpSATH CBOH
IEUCTBUS c LEIIBIO H, npu
HEOOXOJIMMOCTH, HWCIPABIATh OIMIMOKH
CaMOCTOSITENLHO.




2.KoppektupoBathb JIeATEILHOCTD:
BHOCHTH M3MCHEHUS B MPOIIECC C YICTOM
BO3HUKIIUX TPYIHOCTEH ¥  OMHUOOK;
HaMeuaTh CIIOCOOBI UX YCTPAHCHUS.
ITo3HaBaTenbHEIE:

1. AJexBaTHO OIICHHMBAThH IIOJNYUYCHHEBIC
pe3yAbTATBI, apPryMEHTHPOBATh  CBOU
JIEACTBHUS, OCHOBAHHBIE Ha aHaJM3e
yueOHBIX 3a7ay.

2. CaMOCTOSITEIIEHO 0CO3HaBaTh
MPWYMHBI CBOCTO YCIIEXa WIIM HEycrexa
M HaXOJWTHL CIOCOOBI BEIXOJA M3
CUTYyaIlMU HeycIrexa.
KomMmyHHMKaTHBHBIC:

[TmanupoBaTh ydeOHOE COTPYIAHHYCCTBO
C YYUTENIEM M CBEPCTHHKAMH.

KarannsaTtopsl

[MpenmerHble. OOBACHATH, YTO TaKoe
karanuzatop. HaOmromaTh W ONUCHIBATH
peaxkuuu MEXIY BEIIIECTBAMU C
MOMOIIIBIO PYCCKOTO (POIHOrO) SI3bIKa U
A3bIKa XMUMUH.

CaMOCTOATENIbHO  NPOBOJUTbH  OIIBITHI,
MOATBEPK JAIOLIHE BIIMSIHHE
KaTalnu3aTopoB Ha CKOPOCTh
XUMUYECKOU PEAKLUH.
MeranpenmertHele. PerynstusHele:

1. CaMocTrosTelbHO  aHAJIM3UPOBATH
yCIIOBHA

JOCTW)KEHHMsS LEMd Ha OCHOBE Yuéra
BBIJICIICHHBIX  YUUTENEM  OpPHEHTHPOB
JIEUCTBHS B HOBOM Y4EOHOM MaTepHalle.
2. BeipabaTeIBaTh B IPOTUBOPEUNBBIX
KOHQUINKTHBIX  CHTyalMsX  IIpaBHiIa
TIOBEICHMS,

CIOCOOCTBYIOIIE HEHACHJILCTBEHHOMY
" PpaBHONIPaBHOMY TIPEO/IOIEHHIO
KOH(ITHKTA.

Ilo3HaBaTenbHbIE:

1. O0600mmaTs TOHATHUSA —
OCYIIECTBIISITh JIOTHYECKYIO OIEpanuio




mepexofa OT BHJOBHIX MPU3HAKOB K
pPOIOBOMY TIOHSTHIO, OT TIOHATHSA C
MEHBIIUM

00BEMOM K TIOHSATHIO C  OOJBIIHUM
00BEMOM.

2. OcymiecTBIATh pedIeKCHIO CITOCOO0B
W YCIOBUH JEHUCTBUS, KOHTPOJIb U
OLICHKY Tmpolecca MW  Pe3yabTaToOB
JIEATEIHLHOCTH.

KomMmyHHMKaTHBHBIE:

1. AJCKBaTHO WCIIONB30BAaTh PCUCBBIC
CpeACTBa I PEIICHHWS Pa3TMIHBIX
KOMMYHHKATUBHBIX ~ 3aJa4;  BJAJCTh
YCTHOW W TIMCBMEHHOH pEYbI0; CTPOUTH
MOHOJIOTHYECKOE KOHTEKCTHOE
BBICKA3bIBAHHE.

2. CrnenoBaTh MOpajJbHO-ITHYECKUM U
MCUXOJIOTMUYCSCKUM TPUHIIAIIAM OOIICHHS
u COTPYAHUYECTBA Ha OCHOBE
YBaKHUTEILHOTO OTHOIIEHUS K
napTHépaM, BHUMaHHS K JIMYHOCTH
JIPYroro, aJeKBaTHOr0 MEXJIMYHOCTHOI'O
BOCIPHSITHSL.

O0001IeHrEe ¥ cCUCTEMAaTH3AIUS

3HaHui 110 Teme «BBenenne. OOmas
XapaKTEPUCTHKA XUMHUYECKUX DJIEMECHTOB

U XMMHYECKUX peakuuil. [lepuoauueckuii 3aKkoH u
[Tepuoaudeckass cucTeMa XUMHUYECKUX
anemenToB/l. 1. Menneneeray

[IpenmMerHble. IIpoBoguTh OLICHKY
COOCTBEHHBIX JIOCTIDKEHHUH B YCBOCHUH
TEMBI.

KoppexktupoBaTh  CBOM  3HaHHIA B
COOTBETCTBHH c TUIAHUPYEMBIM
pe3yNIbTaTOM.

[TomydaTb XUMHYECKYI0 HH)OPMALUH U3
pa3INYHBIX HCTOYHUKOB.

IIpenctaBnsate uHGOpMALMIO MO TEMe
«O0mas xapaKTepUCTUKAa XUMHYECKHIX
3JIEMEHTOB M XUMHUYECKUX PEaKINH.
Ilepnoguueckuii 3aKOH "
Ilepmopndeckast cucreMa XHMHYECKHX
3JIEMEHTOB

J. W. MenneneeBay B Buue TaOmwMII,
CX€M, OTTIOPHOT'O KOHCIIEKTa, B TOM YHCIIE
¢ npuMeHenueM cpeacts MKT.




MertanpenmerHeie. PerynsaTuBHEIC:

1. CaMocTOsTENbHO  aHAIU3UPOBATH
YCIIOBHS

JIOCTIDKEHUSI TIeTH Ha OCHOBE yd&ra
BBIJICICHHBIX ~ YYUTEIIEM  OPHCHTHPOB
JICHCTBUS B HOBOM Y4eOHOM MaTepHalie.
2. BeipabaThIBaTh B IPOTHBOPECUMBHIX
KOH(DJIUKTHBIX ~ CHTyalUsX  IpaBWIIa
ITOBEJCHHS,

CIIOCOOCTBYIOIIME HEHACHILCTBCHHOMY
u PaBHOIPABHOMY TIPEOJIOICHHIO
KOH(QJINKTA.

Ilo3HaBaTenbHbIE:

1. 00600maTh [OHATHUSA —
OCYIIECTBIISATh JIOTHUECKYIO OIECPAIHIO
mepexona OT BHIOBBIX NPU3HAKOB K
pO}IOBOMy INOHATHUIO, OT TMOHATHA C
MCHBIIIUM

00bEMOM K TIOHATUIO C  OOJBIINM
00BEMOM.

2. OcyuecTBiiTh peduIeKCHIo Croco0oB
U YCIOBUH [JEHCTBUS, KOHTPOJIb U
OLIGHKY TMpolecca MW  Pe3yabTaToB
JIeSITEILHOCTH.

KommyHHKaTHBHBIE:

1. AnexBaTHO HCIONB30BATh PEUCBBIC
CpeAcTBa MM PpeIIeHHS Pa3IUIHbBIX
KOMMYHHKATUBHBIX ~ 3aJa4;  BIIAJETh
YCTHOM M NUCBMEHHOM DPEUYBIO; CTPOUTh
MOHOJIOTHYECKOE KOHTEKCTHOE
BBICKa3bIBaHHE.

2. CnenoBaTh MOPaIbHO-ITHYECKIM U
TICUXOJIOTMYECKIM TPUHINTIAM OOIIEHUS
51 COTPYIHHUYECTBA Ha OCHOBE
YBaKUTEITHHOTO OTHOILIEHUS K
nmaptHépaM, BHHMAaHUS K JIMYHOCTH
JPYroro, aIeKBaTHOTO MEXIMYHOCTHOTO
BOCIIPHSITHSI.

KonTponeHas paboTa o teme
«BBenenne. Obm1ast XapaKTepUCTUKA XUMUYECKUX

IIpenmetnsie. [IpoBOAUTH OLEHKY
COOCTBEHHBIX JTOCTIDKEHH B YCBOCHUN




AJIEMEHTOB ¥ XUMHYECKHXPEaKINH.
[lepuoauuecknii 3akon u [ICXD/1. Y.
MenpneneeBa»

TEMBI.

KoppekTupoBaTh CBOM 3HaHUS B
COOTBETCTBHH C IUTAHUPYEMbIM
PE3yIIbTaTOM.

[Monyyats XuMHYECKYIO HHPOPMAIIUH U3
Pa3NUYHBIX UICTOYHUKOB.

[MpencraBisiTe HHGOPMAIHIO TIO TEME
«O0mast XapaKTepUCTHKA XUMUUECKUX
9JIEMEHTOB M XUMHUYECKUX PEaKINH.
[Tepuoaunueckuii 3aK0oH U
[Mepronnueckast cucTeMa XUMHYECKUX
2JIEMEHTOB

J1. 1. MenzeneeBa» B BU€E TAOJIHII,
CXeM, OIOPHOI'0 KOHCIIEKTAa, B TOM YHCIIE
¢ npumenenuneM cpeacts UKT.
MeranpenmMernsle. PerynarusHsie:

1. CamocCTOATENBHO aHATU3UPOBATh
YCIIOBHS

JIOCTHKEHMs LIENIM HA OCHOBE Y4€Ta
BBIACJICHHBIX YYHUTEJIIEM OPUEHTUPOB
JIEUCTBHSI B HOBOM Y4EOHOM MaTepHalle.
2. BeipabaTeIBaTh B IPOTUBOPEUUBBIX
KOH(JIMKTHBIX CUTYyalUsIX MpaBUiIa
MIOBEJICHMS,

CIMOCOOCTBYIOIIIE HEHACUIbCTBEHHOMY
U paBHONIPABHOMY IIPEOI0JICHUIO
KOH(QJIMKTA.

ITo3HaBatenbHbIE:

1. O600mmaTe MOHATHI —
OCYIIECTBIISITH JIOTHUECKYIO OIEPALIUIO
Hepexozia OT BUJOBBIX MPU3HAKOB K
POIOBOMY MOHSTHIO, OT IOHATHS C
MEHBIIINM

00BEMOM K MOHATHIO C OONBIINM
00BEMOM.

2. OCymecTBIATh pedIIeKCHI0 CLIOCO00B
U YCIOBUM JEHCTBUS, KOHTPOIb U
OLICHKY TIPOIIECCa U Pe3yIIbTaTOB
JIeATETBHOCTH.

KoMMyHUKaTUBHBIE:




1. AIeKBaTHO MCTIONB30BAThH PEUCBHIC
CpeACTBa IS PEIICHUS Pa3IMIHBIX
KOMMYHHKATHBHBIX 3a/1a4; BIIAJICTh
YCTHOM U IHCHMEHHOM PEUYBI0; CTPOUTH
MOHOJIOTHYECKOe KOHTEKCTHOE
BBICKa3bIBaHUE.

2. CnenoBath MOpPaIbHO-3THYECKUM U
TICHX OJIOTTYECKIM TIPHHITUIIAM OOTIICHUS
U COTPYTHUYCCTBA HA OCHOBE
YBa)KUTEILHOT'O OTHOIICHUS K
napTHEpaM, BHUMAHUS K THYHOCTH
JIPYroro, aJeKBaTHOrO MEKITHYHOCTHOTO
BOCITPHSITHSI.

Tema 1.MeTa/LiIbI

17

[TonoxeHue 3MeMEHTOB - METAJNIOB B
[Tepnoanueckoii cucreme Jl. . Menneneesa.
®u3nyecKkue CBOMCTBA METAJUIOB.

IIpenmernble. OOBSICHATH, 4YTO TaKOe
MeTaJUIbI. Paznuuats (hopmeI
CYIIIECTBOBAHUS METAJUIOB: 3JIEMEHTHl U
MPOCThIE BEIIeCTBA. XapaKTepU30BaTh
XUMHUYCCKHUEC DIJICMCHTBI-MCTAJIJIBI I10 HUX
nonoxxenuto B [leproanueckoit cucteme
J. W. MenneneeBa. IIpornosupoBathb
CBOMCTBA HE3HAKOMBIX METAJ/IOB IIO
nonoxxeHuto B llepuonuuckoi cucreme

XUMHYECKUX 3JIEMEHTOB . n.
MenpeineeBa.
YcranaBnuBaTh MPUIUHHO-

CIICZICTBEHHBIE CBS3M MEXIY CTPOCHHUEM
aToMa, BHJIOM XHMHYECKOM CBS3H,
TUIIOM  KPHCTAJUTMYECKOH  pPeIIeTKH
METaJUIOB — TMPOCTBIX BEIIECTB U HX
COEJIMHEHHI.

Meranpenmersslie. PerynsaruBHsle:

1. HaxoauTs qOCTaTOYHBIC CPENCTBA A
BEIIIONTHEHHUSI ~ y4eOHBIX JCHCTBHHA B
M3MEHSIOIICHCS CUTyallul W/WINA TpU
OTCYTCTBHH IDIAHUPYEMOTO pe3yabTaTa.
2. Habmiomate W aHANIW3UPOBATH CBOIO

yueOHYIO u M03HABATENHHYIO
JICATENILHOCTh M JeATENbHOCTh JIPYTHX
o0yJarommxcs B mporecce

B3aMMOIPOBEPKH.

1,7,8




[To3HaBaTenbHbBIE:

1. Jenmatp  BBIBOI Ha  OCHOBE
KPUTHYECKOTO aHajh3a pPa3HBIX TOUYEK
3peHus, TIO/ITBEPXKIATH BBIBOJI
COOCTBEHHOH  apryMeHTaluedl  Wim
CaMOCTOSITENTbHO TIOJTY4EHHBIMU
JTAHHBIMH.

2. CTpouth cXeMmy, aIrOpUTM JeiCTBUS,
UCTIPaBJISITh ~ WJIM  BOCCTaHaBIIMBAaTh
HEM3BECTHBIH  paHee aJrOpUTM  Ha
OCHOBE  HMeomerocss 3HaHus 00
0o0beKTe, K KOTOPOMY HPUMEHSETCS
aNTOPUTM

KoMMyHUKaTHBHEIE:

1. OpraHu3oBbIBaTh y4aeOHoe
B3aMMOJICHCTBUE B Tpymmne (OnpenensTh
obmye I1eNM, pachupenciasTh POy,
JIOTOBAapHUBATHCS IPYT C IPYTOM H T. [I.).
2. BbiOMparth, CTPOUTh M HCIONB30BATh
a/IeKBaTHYI0 MH()OpPMAIMOHHYIO MOJIENb
JuLst nepegadn CBOHMX MBICIIEH
CpencTBaMu €CTECTBEHHBIX u
(opManbHBIX S3BIKOB B COOTBETCTBHH C
YCIOBUSIMU KOMMYHHKAIIHH.

XHUMHYECKHE CBOMCTBA METALJIOB

IIpenmerabie. OOBSICHATH, YTO TaKOE P
aKTUBHOCTH

METAJIJIOB. [IprmeHsaTH ero g
XapaKTepPUCTHUKH XUMHUYECKUX CBOMCTB
MPOCTHIX BEIIECTB-METAJIOB.

O0001aTh CHCTEMY XUMHYECKUX
CBOICTB METaJJIOB KaK
«BOCCTaHOBHUTEIIHLHEIE CBOMCTBAY.
CocTaBiiATh MOJEKYJISPHBIC YpPaBHEHUS
peakuuii.

Habmtogate 1 onuchIBaTh peakun
MEXIy  BeIeCTBAMH C  ITOMOIIBIO
PYCCKOTO SI3BIKA U SI3BIKA XUMHH.
CaMOCTOSATEIEHO  TIPOBOIUTH  OTIBITEHI,
MOATBEPIKTAIOIIIHE XHUMUYECKHE
CBOMCTBaA




METaJUIOB, C COOTIOICHUEM TPaBHUIT
TEXHUKH 0€30IMacHOCTH.
MertanpenmerHsie. PerynsTuBHbIC:

1.  Vuurecs  IUIAaHUPOBATHE  IyTH
JOCTIDKCHUSI  LIeJiel,  yCTaHaBIIHUBATh
IEJICBBIC TIPUOPHUTETHL.

2. AnexBaTHO CaMOCTOSITEIBHO
OILICHUBATh MPABIIHLHOCTH BHITIOTHCHUS
JIEACTBUS W BHOCHTH HEOOXOIHUMBIE
KOPPEKTHBEI B MCIIOJTHEHUE KaK B KOHIIE
JICHCTBUS, TaK MW MO XOAYy €ro
peanuzanum.

Ilo3HaBaTenbHbIE:

OcymiecTBIATh pedIICKCHIO CITOCOO0B U
YCIIOBHH JIEHCTBHS, KOHTPOJIb U OICHKY
npolecca 1 pe3yabTaToB JIESITENbHOCTH.
KoMMyHHUKaTUBHBIE:

YMeTh noroBapuBaThCs M MPUXOIUTH K
o0lIeMy pElIeHHI0 B  COBMECTHOM
JACATCIBbHOCTH, B TOM YHCJIC B CI/ITyaHI/II/I
CTOJIKHOBEHHSI HHTEPECOB.

MeTtanibsl
TTOJTyYCHUSI.

B TIPHPOJIE.

OO01e  CcriocoOsl

nux

[Tpenmernsle. KnaccuduumposaTs
(hOpMBI IPUPOIHBIX COSTMHEHUH
METaJJIOB.

XapakTepr30BaTh O0LIHE CIIOCOOBI
MOJIy4EHHSI METAJUIOB: NTUPO-, THIPO- U
3JIEKTPOMETAILTYPTHH.
KoHKpeTH3npoBaTh 3TH CIIOCOOBI
MPUMEPaMHU U ypaBHEHUSIMU PEakIuii ¢
COCTaBJIEHHEM 3JIEKTPOHHOIO OasaHca.
Meranpenmersslie. PerynaruBHele:

1. BeigBurats BepcuM perieHus
poOIeMbl, 0CO3HABATh KOHEUHBII
pe3yInbTar.

2. Bmaneth oOcCHOBaMH CaMOpPETYIISIINN B
yueOHOI 1 TO3HABATEIEHON
JeATENBHOCTH B (popMeE OCO3HAHHOTO
YIIPaBIICHUSI CBOUM TTOBEACHHEM U
JIeATENbHOCTBIO0, HAIIPaBJICHHOH Ha
JIOCTH)KEHHE TIOCTABJICHHBIX IIENeil.




[To3HaBaTenbHbBIE:

1. CtpouTh paccyxeHIe Ha OCHOBE
CpaBHEHUS NIPEIMETOB U SIBIICHUH,
BBIJIETISISI TIPU 3TOM OOIIIME MTPU3HAKH.
2. CTpouTh J0Ka3aTeNbCTBa B
OTHOILIEHUY BBIABHHYTHIX THUIIOTE3 U
(hopmynupoBaHIe BBIBOJIOB.
KoMMyHHKaTHBHEIE:

Kpuriueckn OTHOCHUTBCS K CBOEMY
MHEHHIO, C IOCTOMHCTBOM IPU3HABATh
OIIMOOYHOCTh CBOCTO MHEHHS (€CITH OHO
TaKOBO) M KOPPEKTHPOBATh €ro

Pemrenne pacyeTHBIX 33734 C TIOHATHEM MACCOBASL
00151 8b1X00A NPOOYKMA

IIpenmernble. OOBSICHATH, 4YTO TaKOe
Koppo3us. Pa3nmuuaTh XUMHYECKYIO H
AIIEKTPOXUMHYECKYIO KOPPO3HIO.
WnnrocTpupoBaTh MOHITHS «KOPPO3US»,
«XMMUYECKast KOppO3Us»,
«QJIEKTPOXUMHUUECKAs KOppO3HUs»
npuMepaMu. XapaKTephu30BaTh CIIOCOObBI
3aIUTHl METAJUIOB OT KOPPO3HUH.
MeranpenmertHele. PerynstusHele:

1. BblaBuratb  BepCHM  pEIICHUA
npoOieMbl,  OCO3HaBaTh  KOHEYHBIH
pe3yInbTar.

2. Bnagerb OCHOBaMHU CaMOpETYJSLMU B
yueOHOM u M03HABATENbHOM
JeATEeNbHOCTH B (OpME OCO3HAHHOTO
YIpaBIECHUsI CBOUM TIOBEACHHEM U
JIeATENbHOCTRIO, ~ HallpaBJICHHOM  Ha
JIOCTH)KEHHE TIOCTABJIEHHBIX LIeNeil.
Ilo3HaBatenbHbIE:

1. Ctpouth paccyKIeHHE Ha OCHOBE
CPaBHEHHUsS TMPEIMETOB U  SIBICHUM,
BBIJETISISI [IPU 3TOM OOIINE MTPU3HAKH.

2. Crtpouts JI0Ka3aTeNbpCTBA B
OTHOIIGHWH BBIABMHYTHIX THUIIOTE3 U
(hopMynrpoBaHIE BHIBOJIOB.
KoMmyHMKaTHBHBIE:

Kputnueckn OTHOCHTBCS K  CBOEMY
MHEHHIO, C JOCTOMHCTBOM IIPH3HABATh




OLINOOYHOCTH CBOETO MHEHHMS (€CIH OHO
TaKOBO) M KOPPEKTHPOBATh €ro

[TonsTHE O KOPPO3UU METAIIIOB.

IIpemmerapie. OOBACHATH, YTO TaKoe
Koppo3us. Pazmiuare XuMuUecKyro u
IIEKTPOXUMHUUECKYIO KOPPO3HIO.
WinrocTpupoBaTh MOHITHS «KOPPO3US»,
«XUMHYECKast KOppO3Hs»,
«QIIEKTPOXMMHUYECKAS KOppO3Us»
pUMepaMu. XapaKTephU30BaTh CIIOCOOBI
3aIUTHl METAJUIOB OT KOPPO3UH.
Meranpenmerseie. PerynsTiuBHbIE:

1. BopiBurate  BepcUH  pelIEHUS
npoOJieMbl,  OCO3HAaBaTh  KOHEYHBIN
pe3yiabTar.

2. Bnagers OCHOBaMHU CaMOpEryisiluu B
yueOHOi u M03HABATENbHOM
JSSITEIbHOCTH B (hopMe OCO3HAHHOI'O
ypaBJI€HUA CBOUM IIOBEACHUEM u
JACATCIIBHOCTBIO, HaHpaBJ’IeHHOﬁ Ha
JIOCTIYKEHHE TIOCTaBJICHHBIX I1eNeil.
ITo3HaBatenbHbIE:

1. CTpouth pacCyXIeHHE Ha OCHOBE
CpPaBHEHHUsI MpPEIMETOB U  SIBICHU,
BBIJEIISISI [IPU 3TOM OOIIME MTPU3HAKH.

2. Crtpouts JI0Ka3aTenbLCTBA B
OTHOIIEHUU BBIABUHYTBIX THUIIOTE3 U
(opMyupoBaHUE BEIBOIOB.
KommyHuKaTHBHEBIE:

Kpurnueckn OTHOCHTBCI K  CBOEMY
MHEHHIO, C JOCTOMHCTBOM IIpU3HABaTh
OIIMOOYHOCTD CBOETO MHEHHS (€CIH OHO
TaKOBO) W KOPPEKTUPOBATh €T0

H_[e.]'IO‘IHLIe MCTaJlJIbI: 06111351 XapaKTCpUCTHUKA

IIpenmernsie. OOBACHATE STHMOIOTHIO
Ha3BaHUS  TPYNIBl  OIETIOYHBIE U
HICIOYHO3EMEIbHBIC METAILIBDY.

JaBaTp 1[0113% %) XapaKTePUCTHKY
HISIOYHBIX METAJIOB 110 X ITOJI0KEHUIO
B Ilepuoanueckoil cucteMe XUMHUYECKUX
anemenToB JI. . Menpeneena.
XapakTepu30BaTh CTpOCHHE,




(u3ndyeckne W XWMHUYECKHE CBOWCTBA
HIEJIOYHBIX METAJJIOB B CBETE OOIIETO,
0COOEHHOI'0 U €JUHUYHOTO.
IIpenckazbiBaTh (busnaeckue "
XHMUYECKHE CBOMCTBA OKCHJIOB |
TUAPOKCUIOB IIEJIOYHBIX METAJIOB Ha
OCHOBE HX COCTaBa U CTPOCHUS U
MOJITBEPXKJIATh TMPOrHO3Bl ypaBHEHHUSIMU
COOTBETCTBYIOIIUX PEAKIIUM.

[TpoBoauTH pacyeTsl o
XUMHYECKAM (hopMysiaM U ypaBHEHUSIM
peakiui, MNPOTEKAIIIUX C Y4acTHEM
IIETOYHBIX U IIEJI0YHO3EMETTBHBIX
METAJJIOB U X COCIUHCHUIA.
MertanpeamertHele. PerynsTuBHele:

1. Onpenensts neiicrBue(s) B
COOTBETCTBUH c y4eOHOit "
MO3HABATEIbHOM 3aJjauei, COCTaBJIATh
aJITOPUTM JIEMCTBUM B COOTBETCTBUM C
y4eOHOH U TI03HaBaTENbHOM 3aa4eil.

2. BeiOmpath U©3 TPEATOKEHHBIX U

CaMOCTOSITEIILHO HCKATh
cpencTBa/pecypesbl JUTSE pelieHus
331241/ JOCTHXKEHUS LICIH.
[lo3HaBaTenbHbBIC:

OObenuHATh TpeIMETHl U SIBICHUS B
TPYIIBI IO ONpPEAEICHHBIM pPHU3HAKAM,
CpaBHHMBaTh,  KiaccUpUIMPOBATH U
000011aTh ()AKTHI U SIBICHUSL.

KommyHHKaTHBHBIE:
1. Omnpenmenarts cBoum JACUCTBHA U
JIeHCTBUS napTHepa, KOTOpBIE

CIOCOOCTBOBANI WJIM TIPENSTCTBOBAIIN
MPONYKTUBHOM KOMM yHHKAIINH.

2. DopMynupoBaTh coOCTBEHHOE
MHEHHE U MO3UIHI0, apTYMEHTHPOBATh U
KOOpAMHUPOBaTh €€ ¢  MO3HUIMIMHU
MapTHEPOB B COTPYIHHUYECTBE IMIpHU
BEIpa0OTKE  OOIIEro  pemieHus B
COBMECTHOH JIEATEIILHOCTH.




COC,Z[I/IHGHI/ISI mICJI0OYHBIX MCTAJIJIIOB.

IIpemmerabie. OOBACHATE STHMOIOTHIO
Ha3BaHUS  TPYNIBl  IOICTOYHBIE U
LIESTOYHO3EMENBHBIE METAILIIBDY.

JlaBaTb oburyto XapaKTEePUCTUKY
HIETOYHBIX METAJUIOB MO MX MOJO0XKEHHUIO
B [leproueckoll CHCTEME XUMHYCCKUAX
sneMmenToB J1. Y. Menpeneesa.
Xapaktepu3oBaTh CTpPOECHUE,
(u3nyeckue W XWMHUYECKHE CBOWCTBA
IIEJOYHBIX METaUIOB B CBETE OOIIEro,
0COOCHHOT'0 ¥ SIMHUYHOTO.
[Ipenckas3siBaTh (usnyeckue u
XUMHUYECKHE CBOWCTBA OKCHUIOB U
THJIPOKCHUJIOB IIENOYHBIX METaIOB Ha
OCHOBE HMX COCTaBa M CTPOCHUS U
MOATBEPKAATH IMPOTrHO3bI ypaBHeHHHMI/I
COOTBETCTBYIOIIUX PEAKIIMM.

IIpoBoauth pacyeTsl o
XUMHYECKUM (OpMyJIaM U ypaBHEHUAM
peakiuii, TPOTEeKAaIoIUX C Y4acTHEM
METOYHBIX M HISJIOYHO3EMETbHBIX
METaJJIOB ¥ MX COSMHECHUH.
MeranpenmertHele. PerynstusHele:

1. Onpenensts nercTBue(s) B
COOTBETCTBUH c yueOHOI u
MMO3HABATEIBbHOM 3aJauei, COCTaBJIATh
AJNTrOpUTM [JEHCTBHII B COOTBETCTBUHU C
yueOHOM U TI03HABATENBHOW 3a1a4ei.

2. BeiOupath ©3 TPEUIOKEHHBIX U

CaMOCTOSTENBHO HCKaTh
CpencTBa/pecypesl IS peueHus

33124/ JOCTHKEHUS [IEH.
Ilo3naBarennHbIE:

OObenuHATh TIpEIMETHl W SIBICHUS B
TPYIIIBI TI0 OMPENEIeHHBIM IpPU3HAKAM,
CpaBHHBaTh,  KIACCHQHUIMPOBATH U
0000mmaTh (GaKTHI U ABICHHUS.
KoMMmyHUKaTUBHBIE:

1. Omnpenmenars cBom JACUCTBHA U
JICUCTBUS napTHepa, KOTOpBIE




CMOCOOCTBOBATIM WJIM MPEMATCTBOBAIH
MPOJYKTUBHONW KOMM YHHKAIIHH.

2. dopmynmupoBaTh coOcTBeHHOE
MHEHHE W MO3UILIUI0, apIYMEHTHPOBATh U
KOOPIMHUPOBATh €€ C  MO3HIHAMH
napTHEPOB B COTPYOHHUYECTBE TIPH
BBIpa0OTKE  OOINEr0  pEIICHUS B
COBMECTHOM JIeSITENbHOCTH.

[[lerouHO3eMeTbHBIC METAIIBI: 00IIIas
XapaKTEePUCTHKA.

COCILI/IHGHI/UI MICJI0OYHO3EMCEIIBHBIX MCTAJIJIOB

[Ipenmerable. OOBACHATH ITUMOJIOTHIO
Ha3BaHUS  TPYIIBl  IICJIOYHBIC U
HIETOYHO3EMENBHBIE METAILIBD».

JlaBaTh [[0114% %) XapaKTEPUCTHKY
IIETOYHBIX METAJIIOB IO MX MOJI0XKEHHIO
B [leproumueckoil CHCTEME XUMHYECKUX
anementoB JI. 1. Menneneena.
Xapakrepu3oBaTh CTPOEHHE,
(du3nyeckue W XUMHUYECKHE CBOWCTBA
IIETOYHBIX METAJJIOB B CBETE OOIIETO,
0COOEHHOI'0 M €IUHUYHOTO.
[Ipencka3biBaTh (usnyeckue H
XMMHUYCCKHE CBOMCTBA OKCHIOB H
THIPOKCHJIOB IIEIIOYHBIX METaNIOB Ha
OCHOBE HX COCTaBa M CTPOCHHUS U
MOATBEP)KIaTh TPOTHO3Bl YPaBHEHUSMHU
COOTBETCTBYIOIINX PEAKLIMM.

IIpoBoauTh pacyersl o
XUMHUYECKHM (popMmynaM U ypaBHEHHSM
peakImii, TPOTEKAOIUX C YYacTHEM
HICIOYHBIX WU IIEJO0YHO3EMEIbHBIX
METAJIJIOB M UX COCIMHCHUIA.
Meranpenmersslie. PerynaruBHele:

1. Omnpenensite nercTBre(s) B
COOTBETCTBUH c yueOHO u
IMO3HABaTEILHON 3amadeii, COCTaBIATH
aJNrOpUTM JEHCTBHII B COOTBETCTBUHU C
yueOHOI 1 TO3HABATENBFHOMN 3a0a9ei.

2. BsiOmpaTh ©3 TPEATIOKEHHBIX U
CaMOCTOSTEIBHO HCKATh
CpeacTBa/pecypehl init' pernreHus
3a0a4n/ JOCTHKEHUS 1IEIIH.




[o3HaBaTenbHbIE:

OObeMHATh TPEIMETHl W SBJICHHUSA B
TPYIITBl IO ONpEeTICHHBIM MpPU3HAKAM,
CpaBHUBATh,  KJIACCHOUIUPOBATE |
000011aTh (AaKTHI U SIBJICHUSL.

KommyHHKaTHBHBIE:
1. Ompenensitb CBOM  JEUCTBUS U
JICHCTBUSA nmapTHepa, KOTOpEIE

CIIOCOOCTBOBAJIM WJIM TIPETISTCTBOBAIU
MPOAYKTUBHOW KOMM YHUKAIIUH.

2. DopmMyaUpoBaTh COOCTBEHHOE
MHEHUE U MO3UINI0, apIYMEHTUPOBATh U
KOOPAUHHUPOBaTh €€ ¢  TO3UIMIMHU
NapTHEPOB B COTPYJHUYECTBE  IPHU
BBIpa0OTKE  OOIIEro  pemieHuss B
COBMECTHOH JIeATEIIHHOCTH.

AmoMuHni. @U3NYECKHE U XUMUYECKUE
cBolicTBa a;moMuHMA. [loydyeHne n npuMeHeHne
AITFOMUHHSL.

CoenuHeHHs aMIOMUHHS — OKCHJI U THIPOKCHU,
ux aMm(OTEPHBIA XapaKTep.

IIpenmerHble. XapakTepu3oBaTh
AJIOMUHUH 10 €ro IIOJIOKEHUI0 B
[Tepuoanueckoil cucreMe XUMUYECKUX
anemenToB JI. 1. Menpaeneena.
OmnuceiBaTh CTpOeHHE, (HU3HYECKUEe WU
XMMUYECKHE  CBOMCTBA  QJIIOMHUHUS,
MOATBEPXKJasi HX COOTBETCTBYIOLIUMHU
YPaBHEHUSIMU pEaKLuUil.

OOBSACHATP JIBOMCTBEHHBIN  XapakTep
XMMUYECKMX  CBOWCTB  OKCHIAa W
THIPOKCU/IA aTFOMHUHUSL.
KoHKpeTH3npoBaTh 3JIEKTPOTUTHIECKOE
MOJIy4eHHE METaJIoB OIMCaHUEM
MPOU3BOJICTBA AJIIFOMHUHUSL.
VYcraHaBnMBaTh 3aBUCHMOCTH OONacTen
NPUMEHEHUS AJIOMUHUSI M €r0 CIUIaBOB
or cBoicTB. IIpoBomuTE pacueTsl 1O
XUMUYECKHM (hopMynaM M ypaBHEHHAM
peakiyii, MPOTEKAIINX C YJacTHEM
AIFOMUHUS U €T0 COSIMHEHNH.
Meranpenmersslie. PerynsaruBHele:

L. CaMocCTOATENEHO COCTaBIISATh
ANTOPUTM JIEATEIBHOCTH TPH PEHICHUN
npoOsieM TBOPYECKOTO ¥ TMOMCKOBOTO




Xapakxrepa.

2. OcCymecTBIAT,  MO3HABATEIIbHYIO
pedIIeKCUI0 B OTHOIICHUN JCHCTBHHA TIO
PEIICHUIO YYEOHBIX W TIO3HABATEIBHBIX
3ajad4.

[To3naBatenbHbIE:

1. Crpourb JIOKa3aTeNbCTBA B
OTHOIICHWY BBIIBUHYTBIX THIOTE3 U
(hopMyIHpPOBaHUE BHIBOIIOB.

2. OcymecTBIATh IUTaHUPOBAaHUE
MPOEKTHBIX pabot u BBIOOpA
HEO00XO0IMMOr0 HHCTPYMEHTAPHSI.
KoMMyHUKaTHBHEIE:

Berymate B gmanmor, a  Takke
y4acTBOBAThH B KOJUIEKTHBHOM

oOcyxaeHnu mpo0iieM, ydacTBOBaTh B
JII/ICKyCCI/II/I u aprMeHTI/IpOBaTL CBOHO
MTO3ULIHIO.

[Tosrydenue u cBOMCTBA COETMHEHUIN METAILIOB.

IIpenmerHble. OKCIIepUMEHTAIBHO
HCCIIEJIOBATh CBOMCTBA METAJUIOB M HX
COCIMHECHUH, pemarh

SKCIIEPUMEHTAJIbHBIE 3aJaydl [0 TeMe
«MeTamben).

PaGoratp c 1a00paTOPHBIM
000pyIOBaHHEM U HarpeBaTelbHBIMU
npubopamMu B COOTBETCTBHH  C
MpaBUJIAMH TEXHUKH 0€30MacHOCTH.
HaGmrogate cBOMCTBA METAUIOB M HX
COCIMHEHUI U SIBIICHUM, IPOUCX OASILIUX
C HUMH.

OnuchIBaTh XUMHYECKHH 3KCTIEPUMEHT C
MOMOIIIBIO0 PYCCKOTO (POTHOTO) SI3BIKA U
SI3BIKA XMMHH.

®DopmynupoBaTh BBIBOJIBI 1o
pe3yspTatamMm MPOBEAECHHOTO
JKCIIEPUMEHTA.

Onpemensite  (ucxonmss W3 y4eOHOM
3a71a91) HEOOXOIUMOCTh UCTIOIh30BaAHUS
HaOJIOICHNSI WA SKCTIICPUMEHTA.
MeranpenmeTHsle. PerynsruBHble:




Bnagets ocHOBaMH caMOpEryJAllUd B
yaeOHOI u [103HaBaTEIbLHON
JIESITETPHOCTH B (popMe OCO3HAHHOTO
VIpaBJICHUS CBOMM TIOBEACHHEM W
JESITeIBHOCTRIO,  HANpaBJICHHOW  Ha
IIOCTH)KEHHUE ITOCTABJIEHHBIX LIEJIEH.
ITo3HaBaTenbHEIE:

1. Co3maBaTh CXeMaTUYECKHUE MOJEIH C

BEIJICIIEHHEM CYIIECTBEHHBIX
XapaKTEPUCTUK 00BbeKTa.
2. YMeTh aHaJM3UpOBaTh, 000OIIATH,
KIacCH()UIIMPOBATH, CpaBHHBATH,
yCTaHaBJIMBATh MPUYUHHO-

CIIEJICTBEHHBIE CBSI3HM, YCTAHABIUBATH
aHaJIOTHH.

KoMMyHHKaTHBHBIE:

YMeTh B3MIAHYTh Ha CHUTYAIlUIO C MHOI
MO3UIIMU M JIOTOBapUBATHCS C JIIOJIBMU
WHBIX TTO3ULINH.

JImgHOCTHBIC:

HUcnonp3oBaTh CBOH I/IHTepeCBI JIISL

BBIOOpa MHAUBUIYAJIbHON

00pa3oBaTeNbHOM TPACKTOPHH.
Kenezo. duznyeckne W XHUMHUYECKHE CBOMCTBA IpexmerHere. XapakTepHu3oBaTh

Kenesza. HaxoxaeHue B mpupoje

CoemuHennst  xeneza  +2,+3  KadeCTBEHHOE
onpenenenue. ['enernueckue psaael Fe +2 u Fe +3

nojnokeHue xeneza B Ilepuognueckon
CHCTEME XUMHUYECKHUX 3JIEMEHTOB

J. WM. MengeneeBa, 0OCOOEHHOCTH
CTPOEHHS aToMa.

OnuceiBaTh (HU3NUECKHE M XHUMHUYECKHE
CBOWCTBa JKele3a, TOATBEpXAas MX
COOTBETCTBYIOLIIMH YpaBHEHUSIMU
peakuuii. Paznuyate 4yryHsl U CTaJIM.
OOBSCHITD HAJMYUE IBYX T€HETUIECKUX
psinoB coenuHeHn xemne3a Fe2+ u Fe3+.
YcTaHaBauBaTh 3aBHCHUMOCTL O0OJacTel
MPUMEHEHHUS KeJie3a W ero CIUIaBOB OT
CBOMCTB.

[IpoBomuTh pacdeTsl MO XUMHUYECKAM
dopMynaM © ypaBHEHWSM pPEaKInH,
MIPOTEKAIINX C YIaCTHEM XeJie3a U €ro




COEZIMHEHUII.

MeranpenmeTHble.

PerynstuBHble:

1. CamocrosiTenbHO OOHapyXHBAaTh H
(hopmynupoBaTh podiieMy B KJIACCHOH U

VMHAUBUIYaIbHON yueOHOM
JIeSITeILHOCTH.

2. AJleKBaTHO OIICHUBATh cBOU
BO3MOKHOCTH JIOCTHKEHUS LEJTH
onpeAenéHHON CI0KHOCTH B Pa3INuHbIX
chepax CaMOCTOSITSILHOU
JIeSITEILHOCTH.

Ilo3HaBaTenbHBIE:

1. Ctpouth JOTrM4ecKOe pacCykAeHue,
BKJIFOUAIOIIEEe YCTAHOBIICHUE MPUYUHHO-
CIIEICTBEHHBIX CBSI3EH.

2. Co3maBaTh CXeMaTHYECKHE MOIEIH C
BBIZICJIICHUEM CYIIECTBEHHBIX
XapaKTepUCTUK 00bEKTa.
KoMMyHHKaTHBHBIE:

1. B guckyccum ymeTb BBIIBHHYTh
KOHTpPapryMEHTBI, nepedpa3nupoBaTh
CBOIO MBIC/Ib (BJIaJICHHUE MEXaHU3MOM
SKBHUBAJICHTHBIX 3aMEH).

2. DopMyaupoBaTh cOOCTBEHHOE
MHEHHE U MO3UIHI0, apT'yMEHTHPOBATh U
KOOpAMHUPOBaTh €€ ¢  IO3ULHUIMHU
NapTHEPOB B COTPYIHHUYECTBE IIpU
BBIpaOOTKe  OOIIEro  pemieHuss B
COBMECTHOH JIEATEIILHOCTH.

Pemenue OKCIICPUMCHTAJIbHBIX

PpacCiio3HaBaHUC
MCTalJI10B

u

MOJIYYCHHUC

3a1a4 = Ha
COEeIUHEHNN

[IpenmerHbIe. OKCIIepUMEHTAITBFHO
HCCIIENOBATh CBOMCTBA METAJNIOB M HX
COCIMHCHUH, pemartpb

SKCIIEPUMEHTANIPHBIE 33/a4l IO TeMe
«Meramb.

PaboraTp c 71a00paToOpHBIM
000pyIOBaHHEM W HarpeBaTelbHBIMU
npudopaMu B COOTBETCTBHH c
MpaBUJIAMH TEXHUKH O€30ITacHOCTH.
HaOmromate cBOiicTBA METAIIOB U HX




COEIMHEHUH W SIBIICHUH, MPOMUCXOJISIINX
C HUMH.

OnuceIBaTh XUMUYECKHH SKCIIEPHMEHT C
MIOMOIIBIO PYCCKOTO (POAHOrO) SI3bIKA U
SI3BIKA XFUMUH.

CDOpMyJ'II/Ip OBaThb BBIBO/JIbI 10
pe3yiibTaTaM IMPOBEACHHOI'O
OKCIICPUMCHTA.

OnpenensiTh  (McXomsd W3 Y4EOHOM
3a/1aun) HEOOXOAMMOCTh HCITOIb30BAHMS
HaOJIIOICHNST WK SKCIIEPUMEHTa.
MeranpeaMmeTHbie. PeryisTHBHbIE:
Branets OCHOBaMH CaMOpPETYISIHA B
yueOHOI u MO3HABATEIBLHON
JIEITEILHOCTH B (pOpME  OCO3HAHHOIO
praBHCHI/Iﬂ CBOUM IIOBEACHUEM u
JACATCIIBHOCTBIO, HaHpaBJ’IeHHOﬁ Ha
JIOCTHKEHHE TIOCTABJIEHHBIX IIENEH.
[To3naBaTtenbHbIE:

1. Co3maBaTh cXeMaTHYECKHUE MOJIEIH C

BEIJICIICHUEM CYIIIECTBEHHBIX
XapaKTePUCTUK o0BeKTa.
2. YMeTb aHaJlu3upoBaTh, 0000ILIATH,
KITacCU(UIMPOBATD, CpaBHHBATb,
YCTaHABIMBATH TPHUYUHHO-

CIICICTBEHHbIE CBS3M, YCTaHaBIIUBATb
aHAJIOTUH.

KommyHuKaTHBHEBIE:

YMeTh B3IJISIHYTh Ha CUTYaLMIO C MHOH
MO3UIIMK M JIOrOBapHUBaThCA C JIOJBMHU
WHBIX ITO3UINH.

JImgHOCTHEBIC:
Hcnonp3oBaTh CBOM HWHTEPECH IS
BEIOOpa WHINBUAYaITEHON

00pa3oBaTeIbHOMN TPAaCKTOPHUHL.

O0600111eH1E 3HAHUN IO TEME
«MeTaniabl»

IIpenmetnsie. [IpoBOAUTH OLIEHKY
COOCTBEHHBIX

JIOCTIDKEHH B YCBOCHUN TEMBL.
KoppektupoBaTh CBOM 3HaHUs B
COOTBETCTBHH C TUIAHHPYEMBIM




Pe3yJIbTaTOM.
[NonygaTh XUMHUYECKYIO HHPOPMALHIO
U3 Pa3IMYHBIX NCTOYHHKOB.
IpencraBnsaTe HHGOPMALIUIO IO TEME
«Mertans B BHIE TaONHII, CXeM,
OITOPHOT'O KOHCIIEKTA, B TOM YHCIIE C
npumMeHenueM cpencts UKT.
MeranpenmerHsle. PerynstuBHble:

1. CamocTosITETHHO OOHAPYKUBATH U
(hopmynrpoBaTh podiieMy B KJIAaCCHOH 1
WHIMBHAYaIBHOM ydeOHOI
JIeSTETbHOCTH.

2. AnekBaTHO OLIEHUBATh CBOU
BO3MOXKHOCTH JIOCTIDKEHUS 11ENN
OIpEeAENEHHON CIIOKHOCTH B Pa3IMYHBIX
cdepax caMOCTOSTEILHOM
JIeSTEbHOCTH.

Ilo3HaBarenbHbIE:

1. CtpouTh JOrM4ecKoe paccykaeHue,
BKJIFOUAIOIIEe YCTAHOBJICHHE PHYMHHO-
CJIEJICTBEHHBIX CBSI3EH.

2. Co3maBaTh CXEMaTHYECKUE MOAEIH C
BBIJIETICHUEM CYILIECTBEHHBIX
XapaKTEePUCTHK 00BEKTA.
KommyHMKaTHBHEBIE:

1. B nuckyccun ymeTb BBIIBUHYTb
KOHTPapryMeHTHI, iepedpa3upoBaThb
CBOIO MBICTb (BJIaJI€HHE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH).

2. ®opMynupoBaTh COOCTBEHHOE
MHEHHE 1 MO3UIHI0, apTyMEHTUPOBATh U
KOOPAMHHUPOBATH €€ C MO3UIUIMH
MapTHEPOB B COTPYIHUYECTBE TIPH
BEIpAa0OTKe OOIIEro pemeHns B
COBMECTHOH JIEATEIILHOCTH.

KOHTpOJ'ILHaH pa60Ta o TeMe «MeTaniab»

IIpenmetnsie. [IpoBOAUTH OLIEHKY
COOCTBEHHBIX

JIOCTIDKEHH B YCBOCHUN TEMBL.
KoppektupoBaTh CBOM 3HaHUs B
COOTBETCTBHH C TUIAHHPYEMBIM




Pe3yJIbTaTOM.

[NonygaTh XUMHUYECKYIO HHPOPMALHIO
U3 Pa3IMYHBIX NCTOYHHKOB.
IIpexncraBnsaTe nHGOPMALIUIO IO TEME
«Mertans B BHIE TaONHII, CXeM,
OITOPHOT'O KOHCIIEKTA, B TOM YHCIIE C
npumMeHenueM cpencts UKT.
MeranpenmerHsle. PerynsTuBHble:

1. CamocTosITETHHO OOHAPYKUBATH U
(hopmynrpoBaTh podiieMy B KJIAaCCHOH 1
WHIMBHAYaIBHOM ydeOHOI
JIeSTETbHOCTH.

2. AnekBaTHO OLIEHUBATh CBOU
BO3MOXKHOCTH JIOCTIDKEHUS 11ENN
OIpEeAENEHHON CIIOKHOCTH B Pa3IMYHBIX
cdepax caMOCTOSTEILHOM
JIeSTEbHOCTH.

Ilo3HaBarenbHbIE:

1. CtpouTh JOrM4ecKoe paccykaeHue,
BKJIFOUAIOIIEe YCTAHOBJICHHE PHYMHHO-
CJIEJICTBEHHBIX CBSI3EH.

2. Co3maBaTh CXEMaTHYECKUE MOAEIH C
BBIJICJICHUEM CYILECTBEHHBIX
XapaKTEePUCTHK 00BEKTA.
KommyHMKaTHBHEBIE:

1. B nuckyccun ymeTb BBIIBUHYTb
KOHTPapryMeHTHI, iepedpa3upoBaTh
CBOIO MBICTb (BJIaJI€HHE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH).

2. ®opMynupoBaTh COOCTBEHHOE
MHEHHE 1 MO3UIHI0, apTyMEHTUPOBATh U
KOOPAMHHUPOBATH €€ C MO3UIUSIMH
MapTHEPOB B COTPYIHUYECTBE TIPH
BEIpAa0OTKe OOIIEro pemeHns B
COBMECTHOH JIEATEIILHOCTH.

Tema
2.Hemeraiabl

27

O6ma51 XapaKTCPpUCTHUKA HEMCTAJIJIOB

O6H.II/IG XHMHUYECKHE CBOMCTBA
HCMCTAJJIOB.
Hemeranns! B Ipupoac u CIIOCOOBI UX TMOJTYUCHUSA

IIpenmernbie. Ha3zpBaTe coenuHEHUs
HEMETAJUIOB 10 (hopMyJaM U COCTABIIATh
(hopMyIIBI IO X Ha3BaHMSAM.

OOBSICHATh 3aBHCUMOCTh CBOWCTB (WJTH
MIPEICKAa3bIBaTh CBOMCTBA) XUMHYECKHUX

1,248




3JIEMEHTOB-HEMETAIIIOB oT HX
nonoxxenus: B [lepuognueckoit cucreme

XUMHYECKUX 3JIEMEHTOB J. n.
Menpeneena.
VYcraHaBiauBaTh TPUIHHHO-

CII[ICTBEHHBIE CBS3H MEXIY CTPOCHHEM
aToMa, XUMHUYECKOH CBS3bIO, THIIOM
KPUCTAJUIMUECKOH PEIIeTKH HEMETaJlIoB
U HUX COeIUHEHUH, uX (U3MIECKUMHU
CBOICTBaMH.

Jloka3bIBaTh OTHOCUTENILHOCTb IOHSATUH
«METaJLI» U «HEMEeTall».
MertanpenMeTHsle. PerynsaTuBHble:

1. TIlpuaumare ydeOHyI0  3aj;ady,
a/IeKBaTHO BOCIPHHUMATh UH(OPMALUIO
yUHTes, paboTath C  TEKCTOM
naparpada, COCTaBJIATh [UIaH OTBETA.

2. Or0OupaTh  HMHCTPYMEHTH  IJIi
OLCHUBAHUA CBOEH JACATCIIBHOCTH,
OCYILECTBISATh  CAaMOKOHTPOIb  CBOEH
JEATENBHOCTH B PaMKax IPEIOKEHHbIX
yCIIOBHH U TpeOOBaHHUI.

ITo3naBatenbHbIE:
1. BeiOupaTs OCHOBAHUS U KPUTEPUH IS
K1accu(pUKanum, npeoOpa3oBbIBATH

MH(POPMALUIO U3 OIHOrO BHIA B APYrod
U BBIOMpaTh A ceOsi ynoOHyr (opmy
(ukcaiu npeacTaBieHus nHGpopMaInm.
2. @opmynupoBaTh IO3HABAaTEIbHYIO
nenb, CTaBUTh M (QOPMYIHPOBATH
npobieMy — ypoKa, — CaMOCTOSTEIBHO
CO371aBaTh AITOPUTM IEATEIBHOCTH IPU
pemIeHnH IPoOIeMEI.

3. OCyIIeCTBIISATh CPaBHEHHUE, CEPUAIIHIO
U KIacCH(UKAIMIO, CaMOCTOSTENBHO
BBIOMpasl OCHOBAaHMA W KPHUTEPHH IS
YKa3aHHBIX JJOTHYECKHX OIEparIyii.
KoMMmyHuKaTHBHBIE:

1. YMenue Bnazerp MOHOJIOTHYECKOH W
JIMAJOTHYECKOl  ¢opmMamMu  peun B




COOTBETCTBHM C HOPMaMH POIHOTO
S3bIKa; BBIPAXKaTh CBOM MBICIH C
JIOCTaTOYHON TIOJTHOTOM U TOYHOCTBIO.

2. OrcramBaTh CBOIO TOYKY 3pEHUS,
NIPUBOANTH apTyMEHTHI, TIOATBEPIKAAs UX
(akTamu.

3. PabGotaTh B Tpynne — yCTaHABJIHBATh
paGounie  orHomeHus, 3(QPEeKTUBHO

COTpYAHNYATDH n CII0COOCTBOBATH
HpO,Z[yKTI/IBHOﬁ Koonepamnnm,
HHTEIpUPOBATHLCA B I'PpyIiny CBEPCTHUKOB
n CTpOUTH MPOAYKTHUBHOC

B3aUMOJICIICTBHE CO CBEPCTHHKAMH U
B3POCIIBIMH.

Bonopon

Bonma

AprymMeHTHpOBaTh 00OCHOBaHHOCTH
JIBOMCTBEHHOI'O TIOJIOXEHUSI BOJIOPO/IA B
Ilepuoguueckoi cucreme.
XapakTepHu3oBaTh CTPOCHHE,
(u3nueckre 1 XUMHYECKUE CBOWCTBA,
MOJIyYeHHE U TIPUMEHEHHe BOJI0po/ia U
BOJIBI.

Ha3biBaTh coequHEHHs BOJOPOA 110
(dhopmynam U cocTaBisATh HOPMYJIBI 110
UX Ha3BaHUSIM. Y CTaHABIUBATh
MPUYUHHO-CIIEICTBEHHBIE CBA3U MEXKILY
CTPOCHUEM aTOMa, XUMHIECKOH CBA3BIO,
THUIIOM KPHCTAJUIMYECKOI PElIeTKH
BOZOPOZA U BOABI, HX (QH3HMIECKUMHU U
XMUMUYECKHMHU CBOMCTBAMHU.
ITpoBonuTh, HAOIIOAATH U ONUCHIBATH
XUMUYECKUH 3KCIIEPUMEHT IO
MOTYYECHHUIO, COOMPAHUIO U
pacIo3HaBaHUIO BOIOPO/A C
COOJIIOICHNEM TTPABUII TEXHUKHU
6e3omacHOCTH.

BhIMonHATE pacyeTs! IO XUMUYECKIM
(hopMynam u ypaBHEHHSAM peakuuii,
MPOTEKAOIINX C y9aCTHEM BOIOPOAA U
BOJIBI.

MeranpenmeTHsle. PerynsruBHble:




1. IIpuanMaTe yaeOHYyIO 33124y,
a/IeKBaTHO BOCIIPMHUMAThH MH(OPMAIIHIO
yuuTens, paboTaTb ¢ TEKCTOM
naparpada, CocTaBIIATh IUIaH OTBETA.

2. OTOMpaTh HHCTPYMEHTHI JUIS
OLICHWBAHMS CBOEH /IS TENbHOCTH,
OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH
JIEATENIFHOCTH B paMKax IMPEII0KEHHBIX
YCIIOBHIA ¥ TpeOOBaHUIA.
Ilo3HaBatenbHbIE:

1. BeiOupaTh OCHOBaHHS ¥ KPUTEPUH IS
KiaccuuKanmm, npeodpa3oBbIBaTh
nH(pOopMaILMIO U3 OJJHOTO BUJIA B IPYrOi
W BBIOMpATh [T ce0s1 ynoOHyr0 hopmy
(ukcanyy npencraBieHus nHPopMannm.
2. ®opMynupoBaTh [M03HABATENBHYIO
1eJIb, CTABUTh U (JOPMYITUPOBATH
npo0dsieMy ypoKa, CaMOCTOSITEINBEHO
Co3J1aBaThb aJITOPUTM ACATEIIbHOCTH ITPU
peLIeHIH POOIIEMBbI.

3. OcymecTBIATh CPaBHEHUE, CEPUALIUIO
1 KJIacCH(UKALNIO, CAMOCTOATEIBHO
BbIOMpast OCHOBAHUS U KPUTEPHHU IS
YKa3aHHBIX JJOTHUECKUX OIEparyii.
KommyHMKaTHBHEBIE:

1. YMenue BiaaeTs MOHOJIOTHYECKON U
JHAJIOTHYECKOH (pOopMaMu pedu B
COOTBETCTBHH C HOPMaMH POIHOTO
A3bIKa; BHIPa’KaTh CBOM MBICIH C
JOCTATOYHOM ITOJTHOTOM M TOYHOCTBIO.

2. OTcTrauBaTh CBOIO TOUKY 3pEHHUS,
MPUBOANTH apTYMEHTHI, MOATBEPKAAST UX
(hakrammu.

3. Paborats B Tpynme — ycTaHABIUBAThH
paboune oTHOMEHUS, () (HEKTHBHO
COTPYIHHNYATh U CTIOCOOCTBOBATH
MPOAYKTHUBHOM KOOIEpaLy;
MHTETPUPOBATHCS B TPYIIITY CBEPCTHUKOB
Y CTPOUTH MPOTYKTUBHOE
B3aMMOJICHCTBHIE CO CBEPCTHUKAMH U




B3pPOCJIBIMU.

I"anorensl. O0mas XxapakTepUCTHKA

CoenmMHeHnd TAJIOTEHOB

IIpenmerHele. XapakTepu3oBaThb
cTpoeHne, (puzndeckre 1 XMMUIECKHe
CBOICTBA, MOJTyYeHNE U IPUMEHEHUE
raJoreHoB.

HasbIBaTh coeiiHEHNs TaJOreHOB 110
(hopmyne u cocTaByATh HOPMYITBI TIO UX
Ha3BaHMUIO. VYcranaBnuBaTh
MIPUYUHHO-CIIE/ICTBEHHBIE CBS3U MEXKILY
CTPOEHHEM aTOMa, XUMHYECKOH CBS3BIO,
THUITOM KPHCTAJUIMYECKOI PEelIeTKH
raJoreHoB, X (PU3NUECKUMH U
XMMHUUYECKUMH CBOWCTBAMH.
MeranpenmerHeie. PerynsTiuBHbIE:

1. YMeTh caMOCTOATENbHO
MIPOrHO3UPOBATEL PE3yIbTaT, COCTABIIATE
AJITOPUTM AEATCIIBHOCTH IPHU PCIICHUN
npobisieM y4eOHOro, TBOPYECKOro U
TIOMCKOBOT'O XapakTepa.

2. B npotiecce BHIMIOIHEHUS 3aaHUS
MOCTOSIHHO COOTHOCHUTB NIPOMEXYTOUHbBIE
U KOHEYHBIE pe3ynbTaThl CBOEH
JIEATENBHOCTH C 1I€bI0 WIN ¢ 00pa31oM,
MPEUIOKEHHBIM yUUTEIIEM.
ITo3naBatenbHbIE:

1. [IprMeHsITh METOMBI
MH(POPMALMOHHOTO ITOMCKA, B TOM YHCIIE
C TTOMOIIBIO KOMITBIOTEPHBIX CPE/ICTB.

2. Beibupats Haubonee 3¢ hekTuBHbIE
CIOCOOBI PEeIIeHHs 331a4 B 3aBUCUMOCTH
OT KOHKPETHBIX YCIOBHUH.
KoMMmyHuKaTHBHBIE:

1. Ymetb opopMIISITE CBOM MBICIH B
YCTHOM WM IHCEMEHHOH (opme ¢
YUETOM CBOMX Y4EOHBIX U JKU3HEHHBIX
PEYEBBIX CUTYALIHI.

2. B mporecce KOMMyHUKAIHH
JIOCTaTOYHO TOYHO, TIOCIIEOBATEIBHO 1
MOJIHO TEpeNaBaTh NAPTHEPY
HEOOXOIMMYIO MH(OPMAIIHIO KaK




OPUCHTUP IJId IOCTPOCHUS HeﬁCTBHﬂ.

Kucnopon .

IIpenmerHele. XapakTepu3oBaThb
CTpPOCHHE, aJIOTPOIHIO, (PM3HUECKUE U
XMMHYECKHE CBOMCTBA, MOIYYeHUE U
NPUMEHEHUE aJIIOTPOITHBIX
MoaM(UKAINH KHCIOpOa U CEpPHI.
YcraHaBIMBaTh IPUIUHHO-
CJIC/ICTBEHHBIE CBSI3U MEXK]y CTPOCHHEM
aTOMa, XUMHYECKOH CBS3bI0, TUTIOM
KPHUCTAJUTMUECKOH PELIETKH KHCIIOpoa U
cepbl, UX (PU3NUECKUMH U XUMHYECKUMU
CBONCTBaMH.

BBINONHATE pacyeTsl 10 XUMUYECKUM
(hopMynam ¥ ypaBHEHHSM peaKIHi.
[TpoBomuTH, HAOMIOAATH W ONHUCHIBATH
XUMUYECKUM SKCIIEPUMEHT C
COOJTIOJICHUEM TIPABUIT TEXHUKH
0e30macHOCTH.

Ha3rpiBath COCIUHEHUA CEPBI 11O
(hopmyne u cocTaBysATh (GOPMYIIBI IO HX
Ha3BaHUIO.

CocTaBisiTh MOJIEKY/ISIPHBIE U HOHHBIC
ypaBHEHMS peaklnii, XapaKTepu3yromye
XUMHUYECKHE CBOMCTBA COETUHEHUH
cepbl. ONKCBHIBATH MIPOLIECCHI OKUCIICHUS-
BOCCTAHOBJICHHSI, OIIPEIEIISATh
OKHCJIUTEb U BOCCTAHOBUTEID U
COCTaBJISITh 3JIEKTPOHHBIN OaslaHC.
Meranpenmersslie. Perynsarusnsle:

1. CamocTOSATENFHO aHATTU3UPOBATh
yCIIOBHA

JOCTI)KEHHS IIETIM Ha OCHOBE y4éTa
BBIJICTICHHBIX yIUTEIEM OPHEHTHPOB
JEUCTBHSI B HOBOM Y4EOHOM MaTepHale.
2. OCymIecTBIIATh TTO3HABATENBHYIO
pedIIeKcuio B OTHOIEHUH JEHCTBUI 110
pELICHHIO Y4eOHBIX 1 TO3HABATEIbHBIX
3a1ad.

Ilo3HaBaTenbHbIE:

1. O600mIaTh MOHSITHS — OCYIIECTBIISTH




JIOTHYECKYIO OTIEPAIHIO TIEPEX0/ia OT
BHJIOBBIX TIPHU3HAKOB K POJOBOMY
MOHATHUIO, OT IOHATHUS ¢ MEHBIINM
00BEMOM K IIOHATHIO C OOJIBIITHM
00BEMOM.

2. IIpencraBnsaTh pe3ybTaThl
HCCTICIOBaHMS B 3aJJaHHOM (hopmare,
COCTABJIATH TEKCT OTYETA ¥ MPE3CHTAIHH
C UCIOJIb30BaHUEM HH()OPMAITOHHBIX U
KOMM YHHKAIIHOHHBIX TEXHOJIOTHH.
KomMmyHHMKaTHBHBIC:

1. YcraHaBIMBaTh M CPABHUBATH Pa3HbIC
TOYKH 3PCHUS, TPSKIC YeM MPUHUMATH
PEILICHUS U IeNaTh BBIOOP.

2. YuuThIBaTh pa3Hble MHEHUS U
CTPEMHTHCS K KOOPIUHALINHU Pa3THIHBIX
TIO3UIIMH B COTPYIHUYECTBE.

Cepa, ee (pu3znueckre U XUMUYECKUE CBOMCTBA

IIpenMerHsble. XapakTepu3oBaTh
CTPOEHHE, aJUTOTPONHIO, (PU3NICCKHE U
XMMHUUECKHE CBOWCTBA, TIONy4EeHHE 1
MIPUMEHEHUE aJUTIOTPOITHBIX
Moau(UKALUN KHCIOPOJa U CEpPBI.
YcTaHaBIMBaTh NPUYUHHO-
CIIEZICTBEHHBIE CBSI3H MEX/IY CTPOCHUEM
aToMa, XMMHYECKOH CBI3bI0, TUIIOM
KPHUCTAIIIMYECKON PEIIeTKH KUCIopoia 1
cepbl, UX (PU3NUECKUMH U XUMHIECKHUMU
CBOMCTBaMH.

BrIONMHATE pacdeTsl 0 XUMUYECKUM
(dhopMynam 1 ypaBHEHHUSIM peaKIHi.
IIpoBoauTh, HAOMIOAATH U ONUCHIBATH
XUMHYECKHH HKCTIEPHMEHT C
COOITIOJICHNEM TIPABUI TEXHUKHI
0€30MacHOCTH.

Ha3zpiBaTh coeanHeHMs cephl 1Mo
(hopmyse U COCTaBIATH (POPMYITBI TIO UX
Ha3BaHUIO.

CocTaBisITh MONICKYISIPHBIC 1 HOHHBIC
YpaBHEHHS peaKIni, XapaKTepHU3yIOIre
XUMHYECKHE CBOMCTBA COETUHEHUN




cepbl. ONHCHIBATH MPOLIECCHl OKUCIICHHS-
BOCCTAHOBJICHHSI, OIIPEIEIISATH
OKHCIIUTENh U BOCCTAHOBHUTEID
COCTaBJISITh 3JICKTPOHHBIN OaJlaHc.
MeranpenmerHsle. PerynstuBHble:

1. CaMOCTOSATENBHO aHATU3UPOBATh
YCIIOBHSA

JIOCTYDKEHHS 1IeTIM Ha OCHOBE y4&éTa
BBIJICJICHHBIX YYHUTEJIEM OPHEHTHPOB
JISWCTBHSI B HOBOM Y4eOHOM MaTepHase.
2. Ocy1ecTBIATh TO3HABATENBHYIO
pedIICKCUIO B OTHOIICHUH JICHCTBUI 110
pelIeHo yueOHbIX U TO3HABATENBHBIX
3amay.

Ilo3HaBatenbpHbIE:

1. O000mWATh MOHATHSI — OCYILECTBIISATh
JIOTUYECKYIO OTepalnio epexoia oT
BUJIOBBIX TIPH3HAKOB K POIOBOMY
IIOHATHIO, OT IOHATHA C MCHBIIUM
00BEMOM K MOHSATHIO C OOJIBIITUM
00BEMOM.

2. [IpencTaBnsTh pe3ybTaThl
UCCIeIOBaHMs B 3aJlaHHOM (opmare,
COCTABJIATH TEKCT OTYETA U MIPE3CHTAIUH
C MCIOJIb30BaHHEM MH(POPMAIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOIOTHH.
KommyHHKaTHBHBIE:

1. YcraHaBiIMBaTh M CPaBHUBATH pa3HbIE
TOYKH 3pEHUs, IPEKIE YeM MPUHUMATD
peLIeHNS U IeNaTh BBIOOP.

2. Y4uTHIBaTh pa3Hble MHEHUS U
CTPEMUTHCS K KOOPIUHALINH Pa3IMIHBIX
MO3HIINH B COTPYIHUIECTBE.

COCI[I/IHeHI/IH CCPhI

CepHaﬂ KHCJIOTa H €€ COJIN

CepHaﬂ KHCJIOTa KaK OKHCIIMUTCIIb. HonyquI/Ie n
NPHUMCHCHUC CCpHOfI KHUCJIOTBI

IIpenmerHbie. XapaKkTepu30BaTh COCTAB,
(pu3mUecKre 1 XUMHUECKUE CBOWCTBA,
MOJIy4CHHE U TIPIMEHEHNE COeMHEHUH
cepbl. Y CTaHaBIMBATH IPUINHHO-
CIIC/ICTBEHHBIE CBSI3U MEXKIY
XMUMHYECKOH CBA3BI0, TUTIOM
KPUCTAJIIMYECKON PELIETKU COCAMHEHHUN




cepbl, UX (PU3NUECKUMH U XUMHIECKIMHU
cBOlicTBaMH. XapaKTepu30BaTh COCTaB,
(u3nueckre 1 XUMHYECKHE CBOWCTBA
KakK JICKTPOJIUTA CEPHON KHCIIOTHI.
CocTaBisiTh MOJIEKYJISIPHBIE U HOHHBIE
YpaBHEHHS PeakIMi, XapaKTepU3yIoLIHX
XMUMHYECKHE CBOMCTBA COCANHEHUI Cephl
1 cepHOM KucioTel. OnuchIBaTh 001acTH
MPUMEHEHNUS CEPHON KHCIIOTHI B
HapOJIHOM XO35HCTBE.

[TpoBonuThH, HAOMIOAATH W ONUCHIBATH
XMMHUUYECKUH SKCIIEPUMEHT,
XapaKTepu3yIOInil XUMUYECKHe
CBOICTBa CEpPHOMN KHCIIOTHI KaK
ANIEKTPOJIUTA.

Pacrio3HaBath cynb¢ar-HOHbIL.
XapakTepu3oBaTh CBOMCTBA
KOHILIEHTPUPOBAHHOM CEPHON KHUCIIOTHI
KaK OKHCIUTEIS. CocraBniTh
YpaBHCHUS OKUCIIUTEIIbHO-
BOCCTaHOBUTENBHBIX PEAKIUI METOIOM
aNeKTpOoHHOro Oananca. OnuCHIBaTH
MIPOU3BOJICTBO CEPHOM KUCIIOTHI.
MeranpenmertHele. PerynstusHele:

1. UnentuduumpoBaTh COOCTBEHHbBIE
MpoOJIEMbI U OIPENIEIIATH TIIABHYIO
npooIeMy.

2. OGOCHOBBIBATH IIE€IEBHIE OPUEHTHUPHI 1
MIPUOPUTETHI CCBUIKAMH Ha IIEHHOCTH,
yKa3bIBasi © 00OCHOBBIBAS IOTHYECKYIO
MOCJIEI0BATEIEHOCTH IIATr0B.
Ilo3HaBaTenbHbIE:

1. OmpenensaTe 00CTOSATETHCTBA,
KOTOPBIE TPEIIECTBOBAIH
BO3HIKHOBEHHIO CBA3H MEXKIY
SIBIICHUSIMU, M3 STUX 00CTOSTEIHCTB
BEIJICNIATE OMPEETISIONINe, CIIOCOOHBIE
OBITh IPHYUHON TAHHOTO SIBIICHHS,
BEISBIIATH TIPUYWHBI U CIIC/ICTBHS
SIBJICHUH.




2. AHanu3upoBaTh, CPABHUBATD,
KJIaCCU(UITIPOBATEH M 00001IaTh (haKThI
W SIBIICHUSL. BBISBIATH MPUYMHEI 1
CIIC/ICTBHS TIPOCTHIX SIBIICHUH.
KoMMyHUKaTHBHEIE:

1. KoppeKTHO 1 apryMeHTUPOBaHHO
OTCTauBaTh CBOIO TOUKY 3PEHUS, B
JIICKYCCHH YMETh BBIJIBUTATh
KOHTpPapryMeHTEI, niepedpasupoBaTh
CBOIO MBICIIb.

2. bpath Ha ce0s1 HHULIMaTUBY B
OpraHu3aI1 COBMECTHOI'O IefiCTBUSA
(memoBoe NMMUAEPCTBO), OKAa3HIBATH
MOAAEPKKY U COIEHCTBUE TE€M, OT KOTr0
3aBUCHT JIOCTIDKEHHE LIENH B
COBMECTHOH JIeATEIIHHOCTH.

"Pemenne >KCrepUMEHTANIbHBIX 3a/ad IO TEME
«[Toarpynmna kuciaopoa»

IIpenMerHble. XapakTepu30oBaTh COCTAB,
(u3nueckre 1 XUMHYECKUE CBOWCTBA,
TMOJTYYCHNE U IPUMCHCHUE COC}IHHCHHFI
CCPHEL. YcranaBiauBaTh NPpUYUHHO-
CIIEZICTBEHHBIE CBS3U MEXKIY
XUMHYECKOH CBS3bI0, TUTIOM
KPUCTAJIJIMYECKON PELIETKU COEAMHEHUN
cepbl, NX (QU3MYECKUMH U XUMHYECKHMHU
cBoiicTBamMu. XapaKTepu30BaTh COCTaB,
(u3HUIecKre U XMMUYECKHE CBOMCTBA
KaK DJIEKTPOJINTA CEPHOM KHUCIOTHI.
CocTaBnsiTh MOJNEKY/ISIPHBIE U HOHHBIE
YPaBHEHHMsI PEaKLIUH, XapaKTEPU3 YIOLIUX
XUMUYECKHE CBOICTBA COEAMHEHUN CEPBI
U CepHOU KHCIOTHL. ONMUCHIBAaTh 00IaCTH
MIPUMEHEHHUS CEPHON KHCIIOTHI B
HapOJHOM XO3SIICTBE.

IIpoBonnTh, HAOIIOAATH U ONIMCHIBATH
XUMHUYECKHH HKCIIEPHMEHT,
XapaKTEePU3YIOIUI XUMUYECKHE
CBOICTBa CEPHON KHUCIOTHI KaK
SIEKTPONIHTA.

PacniosnaBath cynbdaT-noHBI.
XapaKTepu3oBaTh CBOMCTBA




KOHILEHTPUPOBAHHOM CEPHOM KHUCIIOTHI
KaK OKHCITUTEIS. CocraBnsaTb
YpaBHEHHSI OKHCIIUTEIBHO-
BOCCTaHOBUTENBHBIX PEAKIHH METOIOM
3JeKTpoHHOro Oananca. OMUCHIBATH
MPOU3BOJICTBO CEPHOM KHCIIOTEHI.
MeranpenmerHsle. PerynstuBHble:

1. UneHTH(HUINPOBATH COOCTBCHHBIC
poOJIEMBI U OIIPENIEIISATH TTIABHYIO
npoonemy.

2. OOOCHOBBIBATH 1I€JI€BbIE OPUEHTUPHI U
MPUOPUTETHI CChUIKAaMH Ha IIEHHOCTH,
yKa3bIBasi © 000CHOBBIBAsS JIOTHYECKYIO
TMOCJIEI0BATENLHOCTD IIaroB.
Ilo3HaBatenbpHbIE:

1. OnpeaensTh 00CTOSTEILCTBRA,
KOTOpbIE MPEAIECTBOBAIN
BO3HUKHOBEHHUIO CBA3U MEXAY
SIBJICHUSIMH, U3 OTHUX O6CTO$[TCJ'ILCTB
BBIJICIISITH ONPEIEISIONINeE, CIIOCOOHBIE
OBITH IPUYMHOHN JAHHOTO SIBJICHHUS,
BBISABJIATH IIPUYHHBI U CIIEIICTBUA
SIBJICHUI.

2. AHanmu3upoBaTh, CPAaBHUBAT,
Ki1accu(UIIMPOBATh ¥ 000011aTh (haKThI
U ABJICHUS. BBIBIATH IPUYMHEL U
CIIEICTBHA IPOCTHIX SIBJICHHUH.
KommyHHKaTHBHBIE:

1. KoppekTHO 1 apryMEeHTHPOBaHHO
OTCTaMBaTh CBOIO TOUKY 3pEHUS, B
JMCKYCCUH YMETh BBIIBHUIATh
KOHTPapryMeHTHI, riepedpa3upoBaThb
CBOIO MBICJIb.

2. Bpatp Ha ce0s HHULIMATHBY B
OpraHU3alH COBMECTHOI'O ISHCTBUS
(memoBoe MHUAEPCTBO), OKA3BIBATH
TOJACPIKKY U COAEHCTBHE TEM, OT KOro
3aBHUCHUT JOCTH)XKCHUE LIETH B
COBMECTHOH JIEATEIILHOCTH.

A3OT U ero cBO¥CTBa

IIpenmerHbie. XapaKkTepu30BaTh




cTpoeHne, (puzndeckre 1 XMMUIECKHE
CBOICTBA, MMOJTyYeHNE U IPUMEHEHNE
a30Ta ¥ ero COeJMHEHHH.
YcraHaBIMBaTh IPUIUHHO-
CJIC/ICTBEHHBIE CBSI3U MEXK]y CTPOCHHEM
aTOMa W MOJIEKYJIBI, BUIOM XUMHYECKOH
CBSI3H, THIIOM KPUCTAJITHYECKON
PELIETKH a30Ta ¥ €ro COeNUHEHNH 1 NX
(pU3NUECKUMU U XUMHYECKUMH
CBONCTBaMH.

BBINONHATE pacyeTsl 10 XUMUYECKUM
(hopMynam ¥ ypaBHEHHSIM peakIHi.
Ha3zbiBaTh conu ammoHus 10 popmynam
W COCTaBIISITh (POPMYJIBI 110 UX
Ha3BaHusM.  COCTaBIATH ypaBHEHUS
OKHCIIUTEIbHO- BOCCTAHOBHUTEIILHBIX
peaKIuii C MOMOIIBIO AIIEKTPOHHOTO
Oananca. JKCIEPUMEHTABHO
UCCIeIOBaTh CBOMCTBA HEMETAIUIOB M UX
COEJIMHEHUH.

Pemate 3KkcrieprMeHTaIbHbIE 33/1a4H 110
teme «Iloarpymnma azoray.

Ob6parmaThces ¢ 1ab0paTOPHBIM
000pyI0BaHUEM U HarpeBaTeIbHBIMU
npudopaMu B COOTBETCTBUH C
MpaBUJIaMH TEXHUKH O€3011aCHOCTH.
HaGmromaTs 3a cBOCTBAMHU COEQUHEHNIT
a30Ta U SABJICHUSIMH, TIPOUCXOAAIINMHU C
HHUMU.

OnuchIBaTh XUMHUYECKUI SKCIIEPUMEHT.
DopMynHupoBaTh BEIBOBI 10
pe3ysibTaTaM MpOBEJECHHOTO
JKCIIEPUMEHTA.

Meranpenmernsle. PerynsaruBHele:

1. OGOCHOBBIBATE M OCYILIECTBIISITh
BEIOOp Hanboee 3PpPeKTUBHBIX
CIOCO0OB pelIeHHsT YIeOHBIX H
MO3HABATENIbHBIX 33/1a4.

2. OnpenensTh MOTCHINATBHEIC
3aTPYAHEHHS IIPY PEIICHUH yIeOHOH H




TIO3HABATEJILHOM 33a]]a9l U HaXOJUTh
CpeICTBa ISl UX yCTPaHEHMS.

3. Ilpu ny1aHMPOBAHUU AOCTHKEHUS
1esield CaMOCTOSITENBHO, TIOJTHO U
aJICKBATHO YYHUTBIBATH YCIOBHS U
CpeICTBa UX JAOCTIDKEHUS, BBIIEISTD
aJbTepHATHBHBIE CITOCOOBI TOCTHKEHHSI
IIEJTN ¥ BEIOMPATh Hauboee

3¢ PEeKTUBHBIHA cIOCOO.
ITo3HaBatenbpHbIE:

1. CTpoHTh pacCyXIIeHHE OT O0IINX
3aKOHOMEPHOCTEW K YaCTHBIM SIBJICHUSIM
Y OT YaCTHBIX SIBJICHUH K 00LIHM
3aKOHOMEPHOCTSIM.

2. OOBSICHSITH SIBIICHUSI, TTPOLIECCHI, CBSI3U
1 OTHOLICHMW:, BBIABJIISICMBIC B XOI€
TO3HABATENILHOM U HCCIIeI0BATEIbCKOM
JIeSTEbHOCTH.

KoMMyHHKaTUBHBIE:

1. CTpouTh MO3UTUBHBIC OTHOIICHUS B
nporecce yueOHOH U MO3HaBATEIbHON
JIeSITEBHOCTH.

2. OpraHu30BBIBaTh U IUIAHUPOBATH
yueOHOE COTPYAHHYECTBO C YUUTEIEM U
CBEPCTHUKAMH, ONPEICIATh LeIH U
(yHKIMM Y9aCTHUKOB, CIIOCOOBI
B3aMMOJICHCTBUS; TUIAHUPOBATh 00IIHe
CI0COOBI PabOTHL

TPYIHOCTEH.

AMMUax u ero COCAMHECHUS.

Co aMMOHUSA

[IpenmerHbie. XapakTepru3oBaTh
cTpoeHue, puznueckre 1 XMMUYECKHe
CBOWCTBA, MOTyICHHE U TPUMEHEHHE
a30Ta U €ro COeIUHEHUI.
YcTaHaBIMBaTh IPUIHHHO-
CIIEZICTBEHHBIE CBSI3H MEXTy CTPOCHUEM
aToMa M MOJICKYJIBI, BUIOM XHUMHYIECKOH
CBSI3H, THIIOM KPHCTAJLTHYECKON
PEIIETKH a30Ta U €r0 COSANHEHINA U IX
(hM3MIECKUMU ¥ XUMHYECKIMHU
CBOHCTBaMHM.




BEIonHATE pacyeTsl 10 XUMUYECKUM
(hopMynam ¥ ypaBHEHHSIM peakIHii.
HaspiBaTh conu aMMoHUS 110 popMyiam
M COCTaBISITH (YOPMYITBI 110 UX
Ha3BaHUSIM.  COCTaBIATH ypaBHEHUS
OKHCIIUTEIBHO- BOCCTAHOBHUTEIIBHBIX
peakIuii C MOMOMIBIO AIIEKTPOHHOTO
OanaHca. JKCIepUMEHTAIBHO
HCCIEIOBaTh CBOMCTBA HEMETAJUIOB U MX
COEZIMHEHUIL.

Pemath sKkcrieprMeHTa bHBIE 33/1a4H 110
teme «[loarpymnmna azoray.

O6pamiatecs ¢ 1a00paTOPHBIM
000pyIOBaHUEM M HarpeBaTeIbHBIMU
npudopaMu B COOTBETCTBUH C
MIpaBUJIAMH TEXHUKH O€30MaCHOCTH.
HabmronaTe 3a cBOMCTBAMU COSIUHEHUIN
a3oTa U ABJICHUAMU, MPOUCXOIAININMU C
HHUMH.

OnuceIBaTh XUMUYECKUIA SKCIIEPUMEHT.
dopmyaupoBaTh BEIBOIBI 110
pe3yabTaTaM MPOBEICHHOTO
IKCIEPUMEHTA.

MeranpenmertHele. PerynstusHele:

1. OGOCHOBBIBATh M OCYILECTBIIATH
BBIOOp Hanbosnee IPPEKTUBHBIX
CIOCOOOB pelieHus yIeOHbIX 1
MO3HaBaTEJIbHBIX 33/1a4.

2. OnpenensTh MOTCHIUATBHBIC
3aTPyAHEHUs IPH PEIleHNH yaeOHOH U
MO3HaBaTEJILHOU 3a1a4y M HAXOJHUTh
CpencTBa JUIsl UX YCTpaHeHHs..

3. Ilpu mIaHUPOBaHUHU JOCTIKCHHS
1eneil CaMOCTOSITEBHO, TTONHO H
AJICKBATHO YYUTHIBATH YCIIOBUS U
CpeIcTBa WX JAOCTWKEHUS, BBIIEISATH
QIBTEPHATHBHBIE CIIOCOOBI TOCTIKECHHS
[IENTN ¥ BEIOMpAaTh Hamboee
3(hexTHBHEI crmocod.
Ilo3HaBaTenbpHbIE:




1. CTpouTh paccykIeHre OT O0IHX
3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSIM
M OT YaCTHBIX SBJICHUH K OOIINM
3aKOHOMEPHOCTSIM.

2. OOBSCHSTS SIBIICHUS, TIPOLIECCHI, CBSI3U
Y OTHOIIICHUS, BBIBIISIEMBIC B XOJIC
TIO3HABATEJILHOM U HCCIIEI0BATENbCKOM
JIeATETbHOCTH.

KommyHHKaTHBHBIE:

1. CTpouTh O3UTHBHBIE OTHOIICHHS B
npolecce yueOHOW 1 MO3HABATENBHOM
JIeSTETbHOCTH.

2. OpraHu30BBIBaTh M INIAHUPOBATH
yueOHOe COTPYIHHYECTBO C YUUTENEM U
CBEPCTHUKAMHU, ONPEIEISTh e U
(yHKIMM y9aCTHHKOB, CIIOCOOBI
B3aMMOJICHCTBYS; TUIAHUPOBAThH OOIIHE
CIoCO0BI PabOTHL

Okcunpl a3oTta

IIpenmerHsble. XapakTepu3oBaTh
cTpoeHue, puznueckre 1 XUMUYECKHe
CBOWCTBA, MOJy4CHHUE U IPUMEHEHHE
a30Ta U €ro COSAMHEHMI.
YcranaBnuBaTh NPUYUHHO-
CIIEZICTBEHHBIE CBSI3U MEXy CTPOCHUEM
aToMa ¥ MOJIEKYJIBI, BUIOM XMMUYECKOM
CBSI3M, THIIOM KPUCTaJJIMYECKON
PELIETKH a30Ta U €r0 COEANHEHNH U UX
(YBHIECKUMH U XUMHYECKHMH
CBOICTBaMH.

BBINONHATE pacdeTsl 10 XUMUYECKUM
(dopMynam U ypaBHEHHSAM pEaKIHil.
HassiBaTh conu aMMOHUS 1O popMynam
M COCTaBIIATH (YOPMYIIBI 110 UX
Ha3BaHUSM. CocTaBsTh ypaBHEHUS
OKHCIIMTENBHO- BOCCTAHOBUTEIIBHBIX
PEAKIMI C TOMOIIBIO HIEKTPOHHOT O
OamaHca. DKCIIEpUMEHTAIIBHO
UCCIIEN0BATh CBOMCTBA HEMETAIUIOB M UX
COEIMHEHUI.

Pemate 3kcriepUMEHTANIBHBIE 330a49H 10




teme «lloarpynma azoray.

O6pamiatecs ¢ 1a00paTOpHBIM
000pyI0BaHHEM U HarpeBaTEIbHBIMHU
npudOpaMu B COOTBETCTBHH C
NpaBUJIaMH TEXHUKH O€30I1acHOCTH.
HaGimonath 3a cBoOlicTBaMH COeTMHEHHA
a30Ta | SBJICHUSMH, IPOUCXOAAIINMHE C
HHUMU.

OnuchIBaTh XUMHYECKUH HKCIIEPUMEHT.
®DopmynupoBaTh BHIBOJBI 10
pe3yJibTaTtaM MpoBeJCHHOTO
IKCTIEPUMEHTA.

MeranpenmerHeie. PerynsTiuBHbIE:

1. ODOCHOBBIBAaTh M OCYIIECTBIISTH
BBIOOp HanbOomnee H3PPEeKTHBHBIX
CrIoco00B peleHus y4eOHbIX U
MO3HABATENbHBIX 33/1a4.

2. OnpenensiTh NOTEHIMABLHBIC
3aTpyAHEHUS MPH pelIeHUH y4eOHO! U
MMO3HaBaTEJIbHOMN 3a/1a4l U HaXOAUTh
CpeICTBa ISl UX yCTPaHEHHUS.

3. Ilpu rmiaHUPOBaHUU JOCTHXKEHUS
1eel caMOCTOSITENBHO, TTOJIHO U
aJIeKBaTHO YIMUTBIBATh YCIOBUS U
CpPEICTBA UX JAOCTHKECHUS, BBIICIATD
aJIbTEPHATHBHBIE CIIOCOOBI JOCTHKEHHS
LIENTU U BEIOMpaTh Hanboree

3¢ GeKTUBHBIIA CIOCOO.
Ilo3HaBarenbHbIE:

1. Ctpouts paccyxieHue oT 00ImuX
3aKOHOMEPHOCTEN K YaCTHBIM SIBJICHUSIM
Y OT YaCTHBIX SIBJICHUH K 00LIMM
3aKOHOMEPHOCTSIM.

2. OOBACHSTH SBJICHUS, IPOIECCHI, CBSA3H
Y OTHOLICHUSI, BBISIBIISIEMBIE B XOJIE
MO3HABATEJILHON U UCCIEN0BATEIbCKON
JIeATENbHOCTH.

KoMMmyHUKaTUBHBIE:

1. CTpouTh MO3UTHUBHBIC OTHOIICHUS B
mporecce yaeOHOH 1 MO3HABATEIHHON




JIeSTETLHOCTH.
2. OpraHu30BbIBATH U IIAHUPOBATH
y4eOHOE COTPYHUYECTBO C YUUTEIIEM U
CBEPCTHUKAMH, OMPEICIISTh eI U
(hYHKIMH YIACTHUKOB, CITOCOOBI
B3aMMOJIEHCTBHSL; UITAHMPOBATD 00IIHe
CrocO0BI PabOTHL

A30THas KHCIIOTa KaK OKUCIUTENb. E€ moyueHue
U NPUMEHECHHE

IIpenmerHble. XapakTepu3oBaTh
cTpoeHune, (puznueckre 1 XMMUIECKHe
CBOICTBA, MOJTyYeHHE U IPUMEHEHUE
a30Ta M ero COeJUHEHHH.
YcraHaBIMBaTh MPUINHHO-
CJI/ICTBEHHBIE CBSI3U MEX]Y CTPOCHHEM
aToMa W MOJIEKYJIbI, BUIOM XUMHUYECKON
CBSI3H, THIIOM KPUCTAJTTMYECKON
PEUIETKH a30Ta U €ro COEAUHEHUHN U UX
q)HSI/I‘{eCKI/IMI/I U XUMHUYCCKUMU
CBOICTBaMH.

BrImonHaTh Ppacye€Thbl IO XUMHWYCCKHUM
(hopMynam ¥ ypaBHEHHUSIM peaKIHi.
HaspiBaTh conmu aMMOHHMS 110 hopMyIam
U COCTaBJIATH (POPMYJIBI IO UX
Ha3BaHUSIM. CocTaBisITh ypaBHEHUS
OKHCJIUTEIBHO- BOCCTAHOBHUTEIIBHBIX
peaKLuii C MOMOLIBIO JIEKTPOHHOTO
Oananca. JKCIEPUMEHTAIBHO
HCCIIEeNIOBaTh CBOICTBA HEMETAIUIOB U MX
COEJIMHEHHI.

PemaTh sKkcrIepuMeEHTaNIbHBIE 33141 10
teme «[loarpymnma azoray.

OOpariarecs ¢ 1a00paTOPHBIM
000pyI0OBaHHEM U HarpeBaTEINbHBIMHU
mpuOOpaMu B COOTBETCTBHH C
MpaBWJIaMH TEXHUKH O€30I1acHOCTH.
HaoOmronats 3a cBOMCTBAMHU COEIMHEHN
a30Ta | SABJICHUSIMH, TIPOUCXOAAIINMHE C
HHUMU.

OnuchIBaTh XUMHYECKUH SKCIIEPUMEHT.
DopMynHpOBaTh BBIBOIBI 10
pe3ysibTaTaM MpOBEJCHHOTO




JKCIIEPUMEHTA.

Meranpenmernsle. PerynstuBHble:

1. OOOCHOBBIBATH M OCYIIECTBIISTH
BBIOOp HanbOomnee H3PPEeKTHBHBIX
CIOCO0OOB pelIeHNs YIeOHbIX H
MO3HaBATENIFHBIX 33/1a4.

2. OnpenensiTh NOTEHIMATBHBIE
3aTpyIHEHUS [IPU PEIIeHNU yaeOHOH U
TIO3HABATENILHOH 33a]]a4¥l U HaXOJUTh
CpelCTBa ISl MX YCTPaHEHHUSI.

3. Ilpu nyaHUPOBAHUU JTOCTHKEHUS
1eJeld caMOCTOSITENBHO, TIOJTHO U
a/IeKBATHO YYHMTBIBATH YCIOBHS U
CpelCTBa UX JAOCTHIKCHUS, BBIIEIST
aJbTePHATHBHBIE CITOCOOBI TOCTHKEHHSI
IIEJTK ¥ BRIOMPATh Hanbosee

3¢ eKkTHBHBIN CIIOCO0.
Ilo3HaBarenbHbIE:

1. Ctpouts paccyxieHue oT 00Imx
3aKOHOMepHOCTCﬁ K YaCTHBIM ABJICHUSAM
W OT YaCTHBIX SIBJICHUI K 00LIMM
3aKOHOMEPHOCTSIM.

2. OOBACHATH SBJICHUS, IPOIECCHI, CBA3H
Y OTHOLICHHUSI, BBISIBJISIEMBIE B X0JIE
MO3HABATEJILHON U HUCCIIEN0BATEIbCKOM
JIeSTENIbHOCTH.

KommyHHKaTHBHBIE:

1. CTpouTh NO3UTHUBHBIE OTHOIICHUS B
mporecce yieOHOH 1 MO3HABATEIHHON
JIeSTENbHOCTH.

2. OpraHu30BBIBaTh U IUIAHUPOBATH
yueOHOE COTPYAHMYECTBO C YUUTENEM H
CBEPCTHUKAMHU, OMPECIISTh e U
(DYHKIIMM y9aCTHUKOB, CLIOCOOBI
B3aMMOJICHCTBUSL; TUIAHUPOBATH O0IIHE
Croco0BI PadOTHL

®ochop. Coequnenus pocdopa. [lonarue o
(bochopHBIX yIOOpEHUSIX

IIpenmerHbie. XapakTepu30BaTh
CTPOCHHE, AJUIOTPOIHIO, (GPH3HUECKUE U
XMMUYECKHE CBOMCTBA, MOIYYSHUE U
npuMeHeHne gocdopa ¢




ucrosab3oBaHueM. CaMOCTOSITENIEHO
OIMMCHIBATH CBOMCTBA OKcHIa Gocdopa
(V) xax KHCIIOTHOTO OKCHIIa U CBOWCTBA
opTohocOpHOI KHCITOTHL.
WitrocTpupoBaTh 3TH CBOMCTBA
YpaBHEHHUSIMHU COOTBETCTBYIOLINX
peakimid. I[IpoBoauTh, HAOIIOMATE U
OITMCHIBATH XUMHYECKHH IKCTIEPUMEHT C
COOJIIO/ICHHEM TTPAaBUI TEXHUKU
6e3omacHoctu. PacroznaBate ¢ocdar-
VIOHBI.

Meranpenmerseie. PerynsTiBHbIE:

1. OnpenesnsiTe COBMECTHO C I1€/1aroroM
Y CBEPCTHUKAMH KPUTEPHU
TUITAHUPYEMBIX PE3YyNIbTaTOB U KPUTEPUH
OLIEHKH CBOEH y4eOHOI e TeNnbHOCTH.
2. O1ieHuBaTh CBOIO JIEATEIHHOCTD,
APryMCHTUPYS NPHUYINHBI JOCTUKCHUSA
WJIN OTCYTCTBUS INITAHUPYEMOT'O
pe3yJnbTara.

3. Bnaznerh 0CHOBaMH CaMOpETYJISLIMH B
yueOHOM U TI03HABATENLHOM
JeATENbHOCTH B ()OpME OCO3HAHHOTO
YIIPaBJICHUS] CBOMM IIOBEICHUEM U
JeATENbHOCTBIO, HAIIPaBJICHHON Ha
JOCTIDKECHHE ITOCTABIEHHBIX LIENeH.
Ilo3HaBarenbHbIE:

1. Ctpouts paccyxeHIe Ha OCHOBE
CpaBHEHUS IPEIMETOB U SIBJICHHH,
BBIZEIIAS [IPU 9TOM OOIIME TPU3HAKH.

2. CaMOCTOATENIbHO YKa3bIBaTh Ha
WHPOPMALINIO, HYKIAIOIIYIOCS B
NPOBEpKe, NpeyIarath U NPUMEHSTh
C11oco0 MPOBEPKH TOCTOBEPHOCTH
HHPOPMAIIIHL.

KoMMmyHUKaTUBHBIE:

1. Ompenensats 3amaqy KOMMYHHUKAIIAN T
B COOTBETCTBHH C Hell OTOMPATh peUeBhIC
cpencTna.

2. IlpuHEMATh pelIeHNE B XO/I¢ THAJIOra




U COTJTACOBBIBATH €r0 C COOCCEAHUKOM.
3. ApryMeHTHpPOBATh CBOIO TOUKY
3pEHUs], CIOPUTh U OTCTAUBATh CBOIO
MO3HUIIMIO HE BPAXKACOHBIM JUIS
OIMITOHEHTOB 00Pa30M.

Yraepon.

IIpenmerHble. XapakTepu3oBaTh
CTpPOEHHE, aJIIOTPOIHIO, (GPH3HUYECKUE U
XMMHUYECKHE CBOMCTBA, MOIYYeHUE U
NpUMEHEeHne aMop(HOro yriepoaa u ero
COpTOB. Y CTaHABJIMBATh TPUYHUHHO-
CIIC/ICTBEHHBIE CBSI3U MEX/y BUAAMHU
XMMHUUECKUX CBS3€H, THIIAMU
KPHUCTAJUTMUECKHUX PEIETOK OKCHJIOB
yriepona, ux (pu3nyecKuMu 1
XMMHUUYECKUMH CBOWCTBAMH,

a TaKk)Ke MPUMEHEHHEM.

CpaBHMBaTh CTPOEHHUE U CBOMCTBA
ajmasa u rpadura.

OmnuceIBaThL OKUCIUTEILHO-
BOCCTaHOBUTENbHBIE CBOWCTBA yriepo/a
U eT0 OKCHJIOB.

Oxa3bIBaTh MEPBYIO MOMOILE TIPU
OTpPAaBJICHUH YTapPHBIM Ta30M.
MeranpenmertHele. PerynstusHele:

1. OnpenensiTb COBMECTHO C MIEIaroroM
U CBEPCTHUKAMU KPUTEPUHI
TUTAHUPYEMBIX PE3YJIbTATOB M KPUTEPHU
OLIEHKHU CBOEH y4eOHOH e TeTbHOCTH.
2. O1ieHuBaTh CBOIO JEATEIHHOCTD,
apryMEHTHPYS IPUIHHBI JOCTIKECHHUS
WA OTCYTCTBHSA TUTAHUPYEMOT O
pe3yibTara.

3. BnageTs OCHOBaMH CaMOPETYIIAIINT B
yueOHOI 1 TO3HABATEIEHON
JIESITEIPHOCTH B (POPME OCO3HAHHOTO
yIpaBJIeHUS CBOMM TIOBEJCHHEM U
JIeSITEIbHOCTBIO, HAIPaBJICHHOH Ha
JTOCTIDKEHHE TTOCTaBICHHBIX IIENEH.
Ilo3HaBaTenbHbIE:

1. CTpouTh paccykIeHIe Ha OCHOBE




CpaBHEHUS NIPEIMETOB U SIBIICHUH,
BBIJIETISISI TIPU 3TOM OOIIIME MTPU3HAKH.

2. CaMOCTOSITENBHO YKa3bIBaTh HA
nH(popManuro, HYKJalOUIyIoCs B
NpOBEpKeE, TIpeyIaraTh U IPUMEHSTH
C110co0 MPOBEPKH JOCTOBEPHOCTH
nHpopmanum.

KoMMyHUKaTHBHEIE:

1. Onpenensats 3aayy KOMMYHUKAIUU U
B COOTBETCTBHH C HeW OTOMpaTh pedeBbie
cpencTsna.

2. IlpuHuMaTh pelieHue B XoJe Juajora
U COITIaCOBBIBATH €TI0 C COOECEAHUKOM.
3. ApryMeHTHUpOBaTh CBOIO TOUKY
3peHusi, CHOPUTH M OTCTauBaTh CBOIO
MO3HIIMIO HE BPaXKICOHBIM ISt
OIITOHEHTOB 00Pa30M.

Okcupel yriaepoaa

VYronpHasg KUCIOTA U €€ COJIN.
’KecTtkocTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUS

IIpenmerHble. XapakTepu3oBaTh
CTpOCHHE, AIIOTPONHIO, (U3NUECKUE U
XUMHUYECKHE CBOWCTBA, IIONYy4EHUE U
HpUMEHEHHEe aMOp(HOro yriaeposia u ero
COpPTOB.  YCTaHaBIMBAaTh  IPUYHMHHO-
CIIEZICTBEHHBIE CBS3M MEXAYy BHUIAMU

XUMHYECKHX CBSI3CH, THIAMH
KPUCTAIUIMYECKUX  PEIICTOK  OKCHUIOB
yriepona,  MX  (U3MUECKUMH U

XHUMHUYECKHMH CBOMCTBaMH,

a TaKKe IPUMEHEHHUEM.

CpaBHHBaTh CTpOCHHE M CBOWCTBA
anMasa u rpagura.

OnuceIBaTh OKHCIIUTENLHO-
BOCCTaHOBUTENBHBIE CBOWCTBA yriepona
M €r0 OKCHJIOB.

Oxa3pIBaTh TEPBYIO TOMOIIb  IIPH
OTpPAaBIICHUH YTapPHBIM Ta30M.
Meranpenmersslie. PerynsaruBHele:

1. Ompenenars COBMECTHO C IEAaroroM
u CBEPCTHUKAMH KpUTEpHH
TUTAHUPYEMBIX Pe3yIbTaTOB U KPHUTEPUH
OIIEHKH CBOEH y9eOHOH e TEeTbHOCTH.




2. OrmeHuBaTh CBOIO JIESITCIHHOCTE,
APTYMCHTHPYS TPWYIHHBI JTOCTHKCHUS

W OTCYTCTBHSA TUTaHUPYEMOTO
pe3yiabrara.

3. Bnagers OCHOBaMHU CaMOpEryJsAlUU B
yueOHOH u TI03HABaTEIbHON

JIeITENIbHOCTH B (popMe OCO3HAHHOTO
VIIpaBJICHUsI CBOWUM  IIOBEJCHHEM W
JIeITeNIbHOCTRIO, ~ HalpaBJeHHOW  Ha
JIOCTV)KEHHE TIOCTaBJICHHBIX I1eNeil.
ITo3HaBatenbpHbIE:

1. CTpouth paccyxIeHHE Ha OCHOBE
CpPaBHEHHUsS TPEIMETOB U  SIBJICHUH,
BBIJIETISISI [IPU 3TOM OOIIME MTPU3HAKH.

2. CamocTosTenbHO yKa3blBaTh Ha
HH(POPMAIIHIO, HYXJIAIOITYIOCS B
MPOBEpPKE, IIpejyaraTb HU IIPUMEHATH
Croco0  TPOBEPKH  JIOCTOBEPHOCTH
nHpopmanum.

KoMMyHHKaTUBHBIE:

1. Onpenensats 3a1aqy KOMMYHUKAITUHA U
B COOTBETCTBMU C HEll OTOMpaTh peueBble
CpencTBa.

2. IlpyHuMaTh pelleHne B X0/e Juajora
U COIJIaCOBBIBATH €0 C COOECEAHUKOM.
3.  AprymMeHTtupoBaTh CBOIO TOYKY
3peHus, CIOPUTh M OTCTauBaTh CBOIO
MO3UIMI0  HE  BpaxkAeOHBIM Ul
OIIITOHEHTOB 00pa3oM.

Kpemunit

[IpenmerHble. XapakTepu3oBaTh
CTpOGHHE aTOMOB M  KpPHCTAJUIOB,
(u3nyeckne W XUMHYECKHE CBOWCTBA,
MOTyYCHUE U IPUMEHCHNE KPEeMHUSL.

YcTaHaBauBaTh TIPUYNHHO-
CIIEZICTBEHHBIE CBSI3H MEXIY CTPOCHHUEM
aToMa, BHJIOM XHMHYECKOM CBS3H,
TUIIOM  KPHUCTAJUIMYECKOH  PEeIIeTKH
KpEeMHHUS, €ero (huzmgeckuMu 51
XUMHYECKUMH CBOMCTBaMU. BBITTOTHATH
pacueTsl 1Mo XMUMHYECKHM GopMyliaM |




YPaBHCHUSAM peaKHHfI, MOPOTCKAINX C
yY4JaCTueM KpEMHUA U €ro COC[[I/IHCHI/IfI.
MeTaHpeI[MeTHI)Ie. PerJ'IHTI/IBHI)ICI

1. YcraHaBIuBaThH CBA3b MCKIOY

TIOJTY4YEeHHBIMHU XapaKTepUCTUKaMH
MPOIyKTa u XapaKTepPUCTUKAMHU
npolecca JesITeIbHOCTH.

2. OrneHuBaTh IIPOAYKT cBoel
JIEATEIFHOCTH 110  33/IaHHBIM  W/WITH
CaMOCTOSITEIILHO onpeeeHHbIM
KPHUTEPHSIM B COOTBETCTBUH C LEINBIO
JIeSTETbHOCTH.

ITo3HaBatenbHbIE:

1. Jlematp  BBIBOI Ha  OCHOBE
KPUTHYECKOTO aHajHu3a pPa3HBIX TOUYEK
3pEHUs, MOATBEPKIATh BBIBOJI
COOCTBEHHOH  apryMeHTalued  WiIH
CaMOCTOSITEIIHLHO MOTY4EHHBIMU
JaHHBIMU.

2. TlepeBOAWTH CIOXKHYIO TO COCTaBY
(MHOroacmekTHyr0) HHQOpMAIMIO U3
rpadguyeckoro win (opMalM30BaHHOTO
(CMMBONTLHOTO) MPEACTaBICHUS B
TEKCTOBOE, ¥ Ha00O0pOT.
KommyHHKaTHBHBIE:

1. CobmoaTh HOPMBI IMyOIUYHON peyun
U PEriJaMeHT B MOHOJIOTe€ M TUCKYCCHUU B
COOTBETCTBUM C  KOMMYHHMKaTHBHOMN
3a1a4€eH.

2. JlemaTb  OIEHOYHBIH BBIBOI O
JOCTI)KEHMHM  LIeMM  KOMMYHMKAIU{
HETIOCPEACTBECHHO TIIOCIE 3aBEPIICHUS

KOMMYHHUKAaTUBHOT' O KOHTAaKTa nu
000CHOBHIBATh €T0.
CoenuHeHus KPEMHUS IIpenmerHsie. XapakTepu3oBaTh

CTpOGHHE aTOMOB M  KPHCTAJUIOB,
(u3pueckne W XMMHYECKHE CBOWCTBA,
MOJTy4CHNE ¥ TIPIMEHEHNE KPEMHHS.

YcraHaBnuBaTh TIPUYINHHO-
CIIC/ICTBEHHBIE CBSI3M MEXJy CTPOCHHEM




aToMa, BHJOM XHMHMUYECKOH CBS3H,
TUTIOM  KPHUCTAJUTMYECKOH  PEIIeTKH
KpEMHUS, €ero (buzmaeckuMu u
XMUMHUYECKUMH CBOWCTBAMU. BEITIOIHATE
pacueTsl Mo XMUMHYECKAM (GopMyliaM |
YpaBHCHHSM PEAKIUH, MPOTEKAIONIUX C
YYacTHEM KPEMHUS M €r0 COCTUHCHUH.
MertanpeametHbie. PerynsaTuBHbIC:

1.  VYcranaBiauBaTh  CBSI3b  MEXAY

MOJTy4E€HHBIMHU XapaKTepUCTUKaAMU
MPOAYKTa u XapaKTepUCTUKaAMU
mpolecca JAesTenbHOCTH.

2. O1eHnBaTh MPOJTYKT CcBOEH
JEATEILHOCTH 10  3aJaHHBIM  W/WIH
CaMOCTOSTEIILHO ofpeieNIeHHbIM
KPUTEPUSM B COOTBETCTBUM C IIENBIO
JIeSITEILHOCTH.

Ilo3HaBaTenbHbIC:

1. Jlenatb BBIBOJI Ha OCHOBE
KPUTHUYECKOrO aHaju3a pPa3HbIX TOYEK
3peHUs, MOATBEPKIATh BBIBOJI
COOCTBEHHOW  aprymeHranuedl  win
CaMOCTOSITEIILHO MOTy4CHHBIMU
JTaHHBIMH.

2. IlepeBOmUTH CIOXHYIO IO COCTaBY
(MHOroOacrekTHyr0) HHQOpMAIMI0 U3
rpaduyeckoro wix (HopMalu30BaHHOTO

(CUMBONTLHOTO) MpeACTaBICHUS B
TEKCTOBOE, M Ha00O0pOT.
CunukaTHasi IPOMBIIUICHHOCTb IpenmerHbie. XapakTepu3oBath

OCHOBHBIE CHITUKATHBIE TPOM3BOACTBA.
PackpeiBaTh ~ 3HAa4YEGHHE  CHIIMKATHBIX
MaTepHalioB B HayKe, DHEPreTHKe,
MEIUIUHE U IPYTUX 00IacTaX.
IIpoBonuTh  OLEHKY  COOCTBEHHBIX
JOCTI)KEHHH B YCBOCHUH TEMBI.
KoppekrupoBatb  cBOM  3HaHUA B
COOTBETCTBHH c TUTAHUPYEMBIM
Pe3yIIbTaTOoM.

[TonydaTh XUMHYECKYIO HH(OPMAIINH U3




Pa3NUIHBIX UICTOYHUKOB.
[IpencraBnsare uHGOpMaNMIO MO TeMe
«Hemeramte» B BHAe TaOmui, cxem,
OIOPHOr0 KOHCIIEKTa, B TOM YHCIE C
npuMeHenueM cpencts UKT.
MeranpenmerHsle. PerynstuBHble:

1. VYuurecs  IUIAaHUPOBATH  IYTH
JIOCTIDKEHMsI  Liened,  yCTaHaBIUBaTh
L[eJIeBbIE€ TIPUOPHUTETHL.

2. IlpuHnUMaTh pemeHust B MpoOJieMHON
CUTYaIlU{ Ha OCHOBE IEPErOBOPOB.
ITo3HaBatenbHbIE:

1. Crtpourtb JI0Ka3aTeNnbCTBA B
OTHOIIEGHWU BBIABHHYTHIX THUIIOTE3 U
(hopmynupoBaHIe BBIBOJIOB.

2. OcymiecTBIATh PaCIIMPEHHBIN MOMCK

«[Toxy4yenue, coOrpaHue U paclio3HaBaHHE I'a30B»

nHpopmanuu c HCTIONB30BaHUEM
pecypcoB 6ubnmorek u MHTepHeTA.
[IpenmetHbIe. Habnromats 3a

CBOMCTBaMH COEAMHEHHH yriepoxa H
SBJICHUSIMH, IIPOUCXOISIIMMH C HUMH.

CorpymHuyath B IIporecce ydeOHOro
B3aUMOZEHCTBHSA NpU paboTe B IPyIIIax.
[TomydaTs, cobupaTte M paclo3HaBaTh

BOZOPOA,  KUCIOPOA, aMMHaK M|
YIJIEKUCHBIN Ta3.
OOparmiarscs c 1a00paTOPHBIM

000opyIOBaHMEM M HarpeBaTelbHbBIMU
npubopamu. HaGmiomate W OmMCHIBaTH
XUMUYECKUH 3KCIIEPHMEHT.
Meranpenmersslie. PerynaruBHele:

L. CooTHOCHUTD peayibHBIe u
TUTAHUPYEMBIE pe3yABTATHI
MHAUBUYaIbHON o0pa3oBaTebHON

JIEATEILHOCTH U I€JIaTh BBIBOJIBI.
2. CraBuTh LENb JEITEIBPHOCTH Ha
OCHOBE OTpENeIeHHOW TPOOIeMBl U
CYLIECTBYIOILIUX BO3MOKHOCTEH.

3. AleKkBaTHO CaMOCTOSITEITBHO
OILICHMBATH TPABIIBFHOCTH BBHITIOIHEHUS




ﬂeﬁCTBHH N BHOCHUTH HCO6XOZ[I/IMLIG
KOPPCKTUBBI B UCIIOJIHCHUC KaK B KOHIIC
ﬂeﬁCTBHﬂ, TakK u 10 xony €ro

peanu3anum.
ITo3HaBaTenbHEIE:

1. TIpeoOpa3oBBIBaTH MOJIEIH C IICTBIO
BBISIBJICHUS 001IIuXx 3aKOHOB,

OIPEACIAIONINX JIAHHYIO TIPEIMETHYIO
00JacTs.

2.  Crpouth pacCykIeHHE OT OOIIUX
3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSIM
W OT 4YacTHBIX SIBJICHUH K OOLIMM
3aKOHOMEPHOCTSIM.

KoMMyHUKaTHBHEIE:

1. OpraHu3oBbIBaTh y4aeOHoe
B3aMMOJICHCTBUE B Tpymmne (OnpenensTh
obmye I1eNM, pachupenciasTh POy,
JIOTOBAapHUBATHCS IPYT C IPYTOM H T. 11.).
2. dopmynupoBaTh COOCTBEHHOE
MHEHHE U NTO3UIUI0, apIryMEHTHUPOBATh U
KOOpAMHUPOBaTb €€ ¢  MO3ULUSIMHU
NapTHEPOB B COTPYAHHUYECTBE IpHU
BbIpaOOTKe  OOIIEero  pemeHuss B
COBMECTHOH JI€ATEIILHOCTH.

0O0600menue o teme «Hemeramwien

KonTtponpHas padoTa o teme
«Hemertame»

ITpenmernble. KoppekTupoBaTb cBOU
3HaHHA B COOTBETCTBHU C IUTAHUPYEMBIM
pe3yNIbTaTOM.

[Tomy4aTb XUMHYECKYI0 HHOPMAIUH U3
pa3INYHBIX HICTOYHUKOB.

[IpencraBnsate HHGOpPMAIMIO IO TeMe
«Hemeramiel» B BuAe TaOmuI, cxem,
OIIOPHOTO KOHCIIEKTa, B TOM YHCIE C
npuMmenenueM cpencts UKT.
Meranpenmerssle. PerynsaruBHele:

1. VYuurecs  IUIaHUpPOBaTh  MyTH
JOCTI)KEHHMA  IIeliel,  yCTaHaBIMBAaTh
LIeTIEBbIE IPHOPUTETHI.

2. IIpuanMaTh perieHus B MPOOIEMHOM
CHUTYaIl! Ha OCHOBE MEPErOBOPOB.
ITo3HaBaTenbHbIE:




1. CrpouTtb JOKa3aTelbCcTBa B
OTHOIIEHUU BBIABUHYTHIX THUIOTE3 U
(hopmynupoBaHIe BHIBOJIOB.

2. OcylecTBIATh PACIIUPEHHBIN MOUCK
nHpopmanun c UCIIONIb30BaHUEM
pecypco oubnnoTek u HTEpHETA.
KoMMyHHUKaTHBHBIE:

OcymiecTBIAT, B3aMMHBIN KOHTPOJb H
OKa3bIBaTh B COTPY/IHUYECTBE
HEOOXOIUMYIO B3aMMOIIOMOIIIb.
JluanocTHbIE:

Bnaners OCHOBaMH MOHUMAHHS
CYIIECTBOBAHUSI  Pa3IMYHBIX  TOYEK
3peHus, B3TIISI0B.

Tema
3.00001menue
3HAHUH MO XUMHH
3a KypC OCHOBHOM
IIKOJIbI

14

[Iepnoanueckuit 3akoH u [lepnoanueckas
cucrema JI. 1. MeneneeBa B CBeTe TEOpUU
CTPOEHHUS aToMa

[MpenmerHble. BpimomHsTe TECTHI B
¢dopmare OI'D 3a Kypc OCHOBHOM
IKOJIBI.

AJIeKBaTHO OLIEHHBATh CBOM YCIIEXH B
OCBOEHUU Kypca OCHOBHOW LIKOJIBI.

AprymMeHTHpOBaHHO BBIOMpATh
BO3MOXHOCTE cxauu OI'D mo XuMuu.
[IpoeunpoBaTh COOCTBEHHYIO

00pa3oBaTENbHYI0  TPAGKTOPUIO MO
U3Y4YEHUIO XUMUH B CpEIHEN IIKOIIE.
MeranpenmertHele. PerynstusHele:

1. Onpenensts [MOTEHIHAJIbHEIE
3aTpyJHEHHUs TPH peIIeHuH y4eOHOH u
MO3HABATEIbHOM 3aJadd M HaXOIUTh
CpenCcTBa JJIsl UX yCTPaHEHHUS.
Ilo3HaBarenbHbIE:

1. U3narate nonydeHHy0 HHGOpMAIHIO,
UHTEPIPETHPYsl €€ B  KOHTEKCTe
peraeMoit 3a1a4N.
KoMMmyHUKaTUBHBIE:

1. TIlpencraBmsTh B YCTHOH WIH
MUCEMEHHON (hopMe pa3BepHYTHIN IUIaH
COOCTBEHHON AEATENLHOCTH

1,48

3aKOHOMepHOCTI/II/I3MeHeHI/IH CBOMCTB 2JIEMEHTOB
U UX COCOUHEHHI B nepuoaax v rpymmax B CBETC

IIpenmerHbie. BoINOMHATE TECTHI B
dopmate OI'D 3a Kypc OCHOBHOH
IIKOJIBI.




MIPEJICTABICHUM O CTPOEHUH aTOMOB JJIEMEHTOB.
3nauenue [leproanueckoro3akona

AJIeKBaTHO OLIEHUBATh CBOU YCIIEXU B
OCBOEHHUU Kypca OCHOBHOW HIKOJIBI.
ApryMEHTHPOBAaHHO BEIOUPATH
BO3MOXXHOCTH ciaunt OI'D mo xumum.
[MpoermpoBath COOCTBEHHYIO
00pa30BaTENBHYIO TPACKTOPHIO IO
M3YYEHUIO XUMUU B CpPETHEN LIKOIe.
MeranpenmerHoie. PerynsaruBHble:

1. OnpenensiTh NOTEHIMATBHBIE
3aTPYAHCHUS TP PEIICHUH YICOHOU U
MO3HABATENIBHOM 3a7]aui U HAXOJIUTh
CpeJICTBA JUIS UX YCTPAHEHUSI.
[To3naBatenbHbIE:

1. U3naraTh MoaydeHHY0 HHPOPMAIIUIO,
HMHTEPIPETUPYSI €€ B KOHTEKCTE
peulaemMoil 3a1auu.
KoMMyHHUKaTUBHBIE:

1. IIpeacraBisTh B YCTHOM WK
MICBMEHHON opMe pa3BepHYTHIH IIaH
COOCTBEHHOI IEITENHHOCTH

Bunnl xumMnuecknx cBs3ed u
THUIIBI KPUCTAJUTMYECKUX pemIeToK. B3anMocssi3b
CTPOEHUS U CBOMCTB BEIIECTB

IIpenMerHble. BpINONHITH TECTHI B
(dopmare OI'D 3a Kypc OCHOBHOM
IIKOJIBI.

AJIEeKBaTHO OLIEHUBATh CBOU YCIIEXU B
OCBOEHHMHU Kypca OCHOBHOM IIKOJIBI.
AprymMeHTHpPOBAaHHO BHIOHMPATH
BO3MOXHOCTE cmayu OI'D mo XuMun.
IIpoenmpoBaTh COOCTBEHHYIO
00pa3oBaTeNIbHYI0 TPASKTOPHUIO 110
U3Y4IEHUIO XUMUH B CpEIHEH IIKOIIE.
Meranpenmernslie. PerynsaruBnsle:

1. OmnpenensT MOTCHIUATHHEIC
3aTpyIHEHUS [IPY PEIICHUN YIeOHOH U
MO3HABATEJILHON 33aJjaull U HaXOJUTh
CpenCTBa ISl UX yCTPaHEHMUS.
Ilo3HaBaTenbHbIE:

1. U3naraTe momydeHHy0 HHPOPMAIIHIO,
WHTEPIPETUPYS €€ B KOHTEKCTE
peraeMon 3aJaum.
KoMMyHUKaTUBHBIE:




1. IIpencraBisTh B yCTHOM WX
MICBMEHHOHN (opMe pa3BepHYTHIH IITaH
COOCTBEHHOH JIESITENbHOCTH

Knaccudukarus
XUMHUYCCKUX peaKuHﬁ I10 PA3JIMYHBIM IIPpHU3HAKaAM.

IIpemMeTHBIC. BBITOTHATH TECTHI B
dhopmate OI'D 3a Kypc OCHOBHOM
TITKOJTEI.
AJICKBaTHO OIICHUBATh CBOH YCIICXH B
OCBOCHHH Kypca OCHOBHOM IITKOJIBL.
ApryMEHTHPOBAaHHO BEIOUPATH
BO3MOXXHOCTH criaunt OI'D mo xumumu.
IIpoenmpoBaTh COOCTBEHHYIO
00pa30BaTENBHYIO TPACKTOPHIO IO
W3YUCHHUIO XUMHH B CPEIHEH MIKOJIE.
MertanpeameTHbIe. PerysiTuBHbIC:

1. OnpenensiTh NOTEHIMATBHBIC
3aTpyAHEHUS MPH pelIeHUH y4eOHON U
MO3HaBaTEILHOM 3aa4l U HAXOIUTh
CpelCcTBa ISl MX YCTPaHEHHUSI.
[To3naBaTtenbHbIE:

1. M3naraTh nony4eHHy0 HHPOPMAIHIO,
HHTEPIIPETUPYS €€ B KOHTEKCTE
pelaeMon 3ajauu.
KommyHHKaTHBHBIE:

1. IIpeacraBisiTh B YCTHOM WK
MUCBMEHHON opMe pa3BepHYTHIH IIaH
COOCTBEHHOM [I€ATEIILHOCTH

Jluccouunanus 3J1eKTPOJIUTOB BBOIHBIX
pactBopax. oHHbIeypaBHEHUS PeaKINU

[IpenMerHbie. BBINONHITH TECTHI B
¢dhopmare OI'D 3a Kypc OCHOBHOM
IIKOJIBI.

AJIEeKBaTHO OLIEHUBATh CBOU YCIIEXH B
OCBOEHHMHU Kypca OCHOBHOM IIIKOJIBI.
ApPryMEeHTHPOBAaHHO BEIOHMPATH
BO3MOXHOCTE cmayn OI'D 1mo XuMun.
IIpoermpoBaTs COOCTBEHHYIO
00pa30BaTENbHYIO TPAEKTOPHIO 1O
W3YIEHUIO XMMUH B CPETHEH IIKOJIE.
Meranpenmerssle. PerynsaruBHele:

1. OmpenensaTs MOTCHIUATBHEIC
3aTpyAHEHUS MIPH PEIICHNN YIeOHOH 1
TI03HABATENILHON 33JJa9H U HAXOJHUTh




CpencTBa I UX YCTpaHEHUsI.
ITo3HaBaTenbHbIE:

1. M3naraTe noiy4eHHyI0 HHPOPMAIHIO,
HUHTEPIPETHPYS €€ B KOHTEKCTE
peraemoil 3aga4mn.
KoMMyHUKaTHBHEIE:

1. IIpeacraBisTh B YCTHOM UK
MICBMEHHOH (opMe pa3BepHYTHIHN IUTaH
COOCTBEHHOH JeATENbHOCTH

OKHCIIUTEITBHO-BOCCTAHOBUTEIILHBIE pCaKkuuun

[TpenmerHble. BBIMONHATH TECTHI B
dhopmate OI'D 3a Kypc OCHOBHOM
IKOJIBI.
AJIeKBaTHO OLIEHHBAThH CBOU YCIIEXH B
OCBOEHMH Kypca OCHOBHOM IIKOJIBI.
ApryMeHTHpOBaHHO BHIOMpATh
BO3MOXHOCTE caaun OI'D mo XuMun.
[MpoerupoBath COOCTBEHHYIO
00pa3oBaTeNbHYIO TPAEKTOPHIO MO
M3Y4YEHUIO XUMUU B CPEHEN LIKOJIE.
MeranpenmMernsle. PerynarusHsie:

1. OnpenensiTe MOTCHIUATBHBIC
3aTpyAHEHUS MPH pEIIeHUH Y4eOHOU U
MIO3HABATENILHOMN 3a7aYd U HAXOJUTh
CpeZcTBa IS MX YCTPaHEHUSI.
Ilo3HaBarenbHblE:

1. M3naraTh noiy4eHHy0 HHPOPMAIHIO,
HHTEPIIPETUPYS €€ B KOHTEKCTE
pelaeMon 3aJaum.
KommyHHMKaTHBHBIE:

1. IIpeacraBisITh B YCTHOM WiIH
MUCBMEHHON (opMe pa3BepHYTHIN IITaH
COOCTBEHHON AEATENLHOCTHA

Knaccn(bnxaum[ M CBOMCTBa HCOPraHN4CCKUX
BCIICCTB

IIpenmerHbie. BoINOMHATE TECTHI B
dhopmate OI'D 3a Kypc OCHOBHOM
IIKOJIBI.

AJIEKBaTHO OLIEHNBAThH CBOU YCIIEXH B
OCBOEHHH Kypca OCHOBHOM IIKOJIBI.
ApryMEeHTHpPOBAaHHO BEIOWPATH
BO3MOXHOCTE cmayn OI'D 1o Xxumun.
IIpoermpoBaTs COOCTBEHHYIO




00pa3oBaTeNIbHYIO TPAEKTOPHIO IO
W3YYCHUIO XUMUH B CPEIHEH IIKOJIE.
MertanpenmetHeie. PerynsaTuBHbIC:

1. OnpeaensaTh MOTCHIUATBHEIC
3aTPYAHCHUS TP PEIICHHH YICOHOH U
MO3HABATENILHOM 3a7]a9U M HAXOIUTh
CpeZCTBa I UX YCTPaHCHUS.
ITo3naBatenbHbIE:

1. U3naraTh moaydeHHY0 HHPOPMAIIUIO,
HHTEPIPETUPYS €€ B KOHTEKCTE
pelraemoit 3a1auu.
KomMmyHHMKaTHBHBIE:

1. IIpeacraBnsiTe B YCTHOM UK
MUCEMEHHOMN (hopMe pa3BepHYTHIH MIaH
COOCTBEHHOM JIeSITENbHOCTH

['eneTnueckuepsasl MeTasia,
HeMeTalla U TepexofaHoro Meramia.06o0meHue
M CUCTEMAaTH3aIus 3HaHUU

[IpeameTHbie. BeIMoaHATH TECTHI B
(opmare OI'D 3a Kypc OCHOBHOM
IIKOJIBI.
AJeKBaTHO OIICHMBATh CBOM YCIIEXU B
OCBOEHUU Kypca OCHOBHOW LIKOJIBI.
ApPrymMeHTHpPOBAaHHO BHIOHMPATH
BO3MOXHOCTE craun OI'D mo XuMuu.
IIpoenmpoBaTh COOCTBEHHYIO
00pa30BaTEIbHYIO TPAEKTOPHIO 1O
U3Y4IEHUIO XUMUH B CPEIHEH LIKOJIE.
MeranpenmertHele. PerynstusHele:

1. OnpenensTe MOTEHIUATBHBIE
3aTpyIHEHU [IPU PEIICHUN Y4eOHOH U
MO3HABATEJILHOM 3aJJauil U HaXOIUTh
CpenCTBa JUIs UX yCTPaHEHHUS.
Ilo3HaBatenbHbIE:

1. U3naraTe momydeHHy0 HHPOPMAIHIO,
MHTEPIPETUPYSI €€ B KOHTEKCTE
periaeMoin 3aJaum.
KoMMmyHUKaTUBHBIE:

1. IIpencraBisiTh B YCTHOM WK
MUCEMEHHON (opMe pa3BepHYTHIN IUIaH
COOCTBEHHON AEATENLHOCTHA




COI'’TACOBAHO

[IpoTokos 3acenanus
METOINYECKOr0 00bEINHEHNS
€CTECTBCHHO-HAYYHOTO ITUKJIA
MBO V¥V COI Nel10

oT «29» aBrycra 2022 roma Nel

beszosa JI.H.

COI''TACOBAHO

3amecturens aupekTopa no YMP
ApcentbeBa O.A.
«31» aBrycra 2022 rona







