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I[TOACHUTEJIbHAA 3AIINCKA
XNUMMHA 8 KITACC

PabGouas mnporpamma coctaBieHa Ha ocHOBe DenepalbHOrO TroCydapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHIApTa OCHOBHOro obmero o6OpasoBanus (Ilpuka3 MuHuctepcTBa
obpazoBanust u Hayku PD ot 17 mekabps 2010 r. Ne 1897 «O06 yrBepxkacHUU GeaepalbHOro
rOCYyJapCTBEHHOTO 00pa30BaTeIbHOIO CTAaHAapTa OCHOBHOTO OOmIEro o0pa3oBaHUsA» C
u3MeHeHussMu U nonosHeHusMu [Ipukazom MwunHoOpHaykum Poccum ot 29 nmekabps 2014 r.
Ne 1644); TlpumepHoii paboueit HporpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHHUS MO XUMHH
(6a3oBbIif ypoBeHB) B aBTOpcKoi mporpammel O.C. ["abpuensHa.

O0mas xapakTepucTUKa Y4eOHOro nmpeaMera XumMmusi
B cooTBercTBHU C q)eﬂepaﬂbeIM ToCyaapCTBCHHBIM 06paSOBaT€JIBHBIM CTaHgapTOM OCHOBHOI'O
oOmiero oOpa3oBaHMs Yy4YallMecs JOJDKHBI OBJAJE€Th TAaKUMU IO3HABATEJIbHBIMU YYEOHBIMU
NeHCTBUSAMH, KaKk yMeHue (popMynupoBaTh HmpoOjIeMy M TUIOTE3Y, CTaBHTH IETH W 33/1a4H,
CTPOUTH IIJIaHBI TOCTHXKEHUS L€l U pelIeHus TOCTaBICHHBIX 3a/1a4, TPOBOAUTH SKCIIEPUMEHT
M Ha €ro OCHOBC J1€J1IaTb BBIBOJAbI U YMO3AKIIOYCHUA, IPCACTABIIATh UX U OTCTAUBATHh CBOIO TOUKY
3penusi. Kpome Toro, yuamiuecs JODKHBI OBIAQJETh MpPUEMaMU, CBSI3aHHBIMU C OMpEesIeHUEM
HOHATHH: OrpaHM4MBaTh UX, OIMMMUCBIBATH, XaPAKTCPU30BATh U CPABHUBATD. CJIGIIOBEITCJII)HO, Ipu
M3YYCHUU XUMHUU B OCHOBHOM IIKOJIE YYaluecs JOJDKHBI OBJIAJETh Y4€OHBIMU JIEHCTBUSMU,
IMO3BOJIAIOIIUMHA UM JOCTUYb JIMYHOCTHBIX, NPCAMETHBIX U MCTAIIPCIMCETHBIX O6paSOBaTCJII)HI)IX
pe3ynbraTtoB. OCOOCHHOCTH cOAepk aHHs OOydeHHS XMMHUU B OCHOBHOM IIKOJE OOYCIOBJICHBI
CHGIII/I(l)I/IKOI\/JI XUMHHU KaK HAYKH W [MIOCTABJICHHBIMU 3aJa4YaMMU. OCHOBHBIMH HpO6JICMaMI/I XUMHNHU
ABIIIOTCS W3YYEHHUE COCTaBa M CTPOEHUS BEIIECTB, 3aBUCHMOCTH WX CBONCTB OT CTPOCHUA,
MOJIy4eHHE BEIIECTB C 3a/IaHHBIMU CBOWMCTBAMH, MCCIIEIOBAHUE 3aKOHOMEPHOCTEH XUMUYECKHUX
peaxkuil ¥ myTei ynpapieHUsI MU B LIETSAX MMOJIYYCHUS BELIECTB, MaTEPHAIIOB, SHEPTUU.
Bazkneiinue coaep:kaTebHble JMHUH MIPeAMeTAa:
® «BEIIECTBO» — 3HAHHUE O COCTABE U CTPOCHUU BEIIECTB, UX CBOMCTBAX M OMOJIOTHMUECKOM

3HAYEHUH;
® «XMMHUYECKasl peaKkIus» — 3HAaHWE O NPEBPAICHUSIX OJHUX BEIIECTB B JIpPyrue,
YCIIOBUSX MPOTEKAHUS TAKUX MPEBPAIICHU U CTIOC00ax YIpaBJIeHUs PEAKIUSIMU;
® IIPUMEHEHHE BEIICCTB» — 3HAHWE U OIBIT OE30MaCHOTO OOpaIleHUs C BEIICCTBAMHU,

MaTrcpuaiaMu U rmpoucccamMu, HGO6XOI[I/IMI>IMI/I B 6I>ITy 1 Ha IMPOU3BOACTBE;
®  («I3bIK XMMHMW» — OINEPUPOBAHUE CUCTEMOMN BAKHENIINX XMUMHUUYECKUX MOHITHH, 3HAHUE
XMMHUYECKON HOMEHKJIATypHl, T.€. UX Ha3BaHUs (B TOM YHCIIE U TPUBHAJIbHBIE), BIaJJCHUE
XUMHYECKOH CUMBOJIMKOW (XMMHYECKHMHU (OpMylnaMH M YpPaBHEHMSIMHM), a TaKkKe
IpaBuia epeBoia MHPOPMALMU C €CTECTBEHHOT'O sI3bIKa Ha SI3bIK XMUMHUU U 00paTHO.
Menn:
pacuipenue, yriyoigeHue MW o0oOIIeHHMe 3HAHMKM O BEIIECTBE; pa3BUTHE I103HABATEIbHbBIX
HHTEPCCOB, HWHTCIJICKTYAJIbHBIX MW TBOPUYCCKHUX CII0OCOOHOCTEN ydamuxcs, HOpeaoCTaBUTH
y4yaluMcsl MPUMEHUTh XHMHYECKHWE 3HAHHMsS Ha IpakTUKe; (OPMHPOBAHUE M 3aKpeIUIeHHE
MOJIyYUEHHBIX YMEHUH M HABBIKOB KOHCTPYMPOBAHWU MPOCTEUIINX MPUOOPOB, TMpHU
JIEMOHCTpAallud W MPOBEACHUHU JIaDOPATOPHBIX OIBITOB M IMPAKTHUECKUX padoT; NpPUBUTHE
IIKOJTPHUKAM MPAKTUYECKUX HABBIKOB pa0OTHl B XUMHUYECKOHN JIaOOpaTOpHH; IIeJIeHANIpaBICHHAs
npeanpodeccuoHanbHas OpUEHTALHS IIKOJIbHUKOB.
3apaum:
1. CcdopmupoBaTh 3HaHUE OCHOBHBIX MOHATUN U 3aKOHOB XUMHH;
2. BocmuThIBaTh 00MIEYETIOBEYECKYIO KYIBTYPY;
3. Yuute HaOMI01aTh, IPUMEHSATH MOJYUYECHHBIE 3HAHUS Ha MTPAKTHKE
MecTo y4eOHOro npeaMera B y4eOHOM ILIaHe
B mponecce ocBoeHus mporpamMmsl Kypca XUMHM JJIi OCHOBHOW ILIKOJBI Y4Yal[UECs
OBJIQ/IEBAIOT YMEHUSAMHU CTaBUTh BOIPOCHl, HAOIIOAATh, OOBACHATH, KIacCU(UIUPOBATH,
CpaBHHUBATL, ITPOBOAUTD SKCIICPUMCHT U UHTCPIPCTUPOBATH BHIBOJABI HAa €TO OCHOBEC, OIIPCACIIATH



WUCTOYHUKMA XMMHYECKON MH(OpMammu, modydaTh M aHATU3UPOBATh €€, a TaKXKE FOTOBUTH Ha
3TOM OCHOBE COOCTBEHHBIM MH(OPMALMOHHBIN MPOAYKT, IPE3EHTOBAThH €r0 U BECTU JUCKYCCHUIO.

[IporpaMmma Kypca XUMHH JJIsi OCHOBHOW IIKOJBI pa3padaThiBajach C Y4ETOM
NepPBOHAYANILHBIX MTPEICTABICHHM, MOTYYEHHBIX YUalIUMKICS B HA4aJIbHOW LIKOJIE MIPH U3y4YEeHUU
oKpyxatomiero mupa. Ilpennaraemas nmporpaMma, XoTs U HOCUT OOIIEKYJIbTYPHBIN XapakTep U
HE CTaBUT 3a/adyy MpodeccruoHaIbHON MOJArOTOBKM y4alllUXCs, TEM HE MEHee, MO3BOJIAET UM
OTIPENIENIUTHCS ¢ BEIOOpOM Mpoduiiss 00ydeHHs B CTapILei IKOJIE.

ba3ucHbIil yueOHBIN TUTaH Ha U3YYCHHE XMMHH B OCHOBHOM IIIKOJIE OTBOJUT 2 V4EOHbIX
yaca 6 Hedento, écezo 7() uacog 200.

IleHHOCTHBIE OPUEHTHUPBI

[lenHOCTHBIE OpHEHTAIMH, (GopMHupyeMble Yy OOYy4YalOUIUXCS B MPOLECCE HM3YUYCHUS
XUMUH, IPOSBIISIOTCS:

B IPU3HAHUM LIEHHOCTHM HAY4YHOIO 3HAHHUSA, €ro MPaKTUYECKON 3HAYMMOCTH,
JIOCTOBEPHOCTH;

B LIEHHOCTU XUMHUYECKUX METO/I0B UCCIICOBAHMSI )KUBOI U HEXKUBOU MIPUPOJIBIL.

Tak ke IIeHHOCTHBIC OPHEHTAIlMU COJAEPKAHUS Kypca XUMHUH MOTYT paccMaTpUBaThCS
Kak (hopMupoBaHHE:

YBa)XXUTEIHLHOTO OTHOILIEHHS K CO3HUIaTEIbHOM, TBOPUECKOH I€ATEIbHOCTH;

MOHUMAaHHS HE0OXOAMMOCTH 30POBOT0 00pasa KU3HHU;

NOTPEOHOCTH B OE3YyCIIOBHOM BBIMIOJIHEHWH MPaBWJI 0€30MacCHOr0 HCIIOJIb30BAHUS
BELIECTB B IOBCEAHEBHON KHU3HU;

CO3HATENBHOTO BhIOOpa OyayIiei npodeccuoHaIbHOM 1eATeIbHOCTH.

IIPABUJIBHOE MCIIOJIb30BAaHUE XUMUYECKON TEPMUHOJIOTUN U CUMBOJIUKU;

NOTPEOHOCTH BECTU JWAJOr, BBHICIYIIMBATH MHEHHE ONIOHEHTa, Yy4acTBOBAaTh B
JUCKYCCHH;

CIIOCOOHOCTH OTKPBITO BBIPAXKATh U apTyMEHTHPOBAHHO OTCTAaNBAaTh CBOIO TOUKY 3PEHUS.

COXpaHEHHsI U TOAJIEPKaHUS COOCTBEHHOTO 3/I0POBBSI U 3[I0OPOBbS OKPYKAIOIINX, B TOM
YuCciIe MUTaHUA C Y4ETOM COCTaBa U HHEPreTUUECKOM LEHHOCTH MHUIIM; COOIIOACHUS MpaBUIl
0€30MacHOro MCIOIb30BaHMSI BEIECTB (JEKaPCTBEHHBIX MPENapaToB, CPEACTB ObITOBON XMMUH,
NECTULIU/I0B, TOPIOYE-CMa30YHbIX MAaTEPHAJIOB U JIp.) B IOBCEAHEBHOM KU3HU.

OnpIT 3MOLMOHATLHO-IIEHHOCTHBIX OTHOIIEHWH, KOTOPBIM Yydaluecs IMOIYy4aroT MpH
U3y4eHHM Kypca XHMHUM B OCHOBHOM IIKOJie, CIHOCOOCTBYET BBICTPAaWBAaHUIO MMM CBOEH
’KU3HEHHOW MO3ULIHH.

IInanupyemble pe3yJbTaThbl OCBOCHHS Y4eOHOI0 NMpeaMeTa

JesTenbHOCTh 00pa30BaTEIBLHOTO YUPEKACHHS 00IIero 00pa3oBaHusi B 00y4eHUN XUMHUHU
IoMKHa OBITh HampaBlieHa Ha JOCTIKEHHE OOYdYalomUMHUCS CIEIYIONINX JHYHOCTHBIX
pe3yJbTaToB:

1) B IIGHHOCTHO-OPUEHTALIMOHHOM cdepe - 4YyBCTBO TOPJOCTH 32 POCCHUHCKYIO
XUMHUYECKYIO HayKy, TYMaHHU3M,

OTHOLIEHHE K TPYAY, LIEIEyCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA;

2) B TpymoBoil cdepe - TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JanbHeWIei
00pa3oBaTeNbHON TPAEKTOPHH;

3) B mo3HaBaTeIbHOM (KOTHUTUBHOMW, MHTEIJIEKTYaJbHOW) chepe — MOTUBALIUS YUECHHUS,
YMEHHE YIPABIATh CBOEH I103HABATEIBHON AESITEIbHOCTBIO.

MertanpeaMeTHbIMH PpPe3yJIbTATAMHM OCBOCHMSI BBITYCKHUKAMHU OCHOBHOW IIKOJIBI
MPOrpamMMBbl 110 XUMUU SIBIISIFOTCS:

1) BiageHHe YHUBEPCAIBbHBIMH €CTECTBEHHO-HAYyYHBIMU CIIOCOOAMHU JESTENbHOCTH:
HaOJr0IeHue, U3MEpEeHne, IKCIIEPUMEHT, yueOHoe

UCCIIEIOBaHKWE;  NPUMEHEHHE  OCHOBHBIX  METOJOB  TMO3HaHUA  (CHCTEMHO-
WH(OPMAIIMOHHBIN aHANIN3, MOACIUPOBAHUE) ISl U3YUYCHUS PA3TMUYHBIX CTOPOH OKPYXKAIOIIEH
JNEUCTBUTEIILHOCTH,

2) UCIONIb30BaHUE YHHMBEPCAIBHBIX CIIOCOOOB JAEATENILHOCTU IO PELICHUI0 MpobieM U
OCHOBHBIX



MHTEJJIEKTYaJbHBIX ~ ONEpaluil:  HUCIOJb30BAaHUE  OCHOBHBIX  MHTEJUIEKTYaJIbHBIX
omepanuii: (GOpMYIMpOBaHME THUIOTE3, aHAIM3 MW CHHTE3, CpaBHEHUE, 0000IeHue,
CUCTEMATH3AalMsl, BBIIBJICHUE IPUUUHHO-CIIEACTBEHHBIX CBSI3€H, IOMCK aHAJIOTOB;

3) yMeHue TeHepupoBaTh HIEH M OIpPENeNATh CPEACTBAa, HEOOXOIMMbIE IS HUX
peanuzanuy;

4) ymeHue onpenenaTh LelIu U 3aaud JesTeIbHOCTH, BEIOUPATh CPEACTBA pean3aliu
LEJIM U IPUMEHATh UX Ha IPAKTHKE;

5) UcIoIb30BaHKE PA3IUYHBIX HICTOUHUKOB JUIs NOJIY4YEHUsI XUMUYECKOH HH(OpMAILIHH.

IIpenmeTHbIMH  pe3yJbTaTaMH  OCBOCHHUS  BBIIYCKHUKAMHM  OCHOBHOHM  IIKOJIBI
IIPOrPaMMBI 110 XUMHUU SIBJISIFOTCSI:

1. B mo3naBarenbHOU cdepe:

- JlaBaTh ONPEIENCHHUs] M3YYEHHBIX MOHATHHA: BELIECTBO (XMMMYECKHM 3JE€MEHT, aToM,
WOH, MOJIEKYJIa,

KPUCTAJIJIMYECKAsl peElIeTKa, BEIIECTBO, NPOCTHIE M CIOKHBIC BEIIECTBA, XMMHUYECKAs
¢dopMyiia, OTHOCUTEIbHAS aTOMHAsi Macca, OTHOCUTENIbHAs MOJIEKYJIIpHasi Macca, BaJCHTHOCTb,
OKCHJIbl, KHUCIJIOTBI, OCHOBaHHUS, COJH, aM(OTEpPHOCTb, WHAMKATOP, MEPUOAUYECKHH 3aKOH,
nepuoanyYecKkas CHCTeMa, Iepuojuueckas TaOiauna, M30TOIbl, XHUMHUYECKas  CB3b,
3JIEKTPOOTPULIATEIBHOCTh,  CTENEHb  OKUCJIEHUS, OJJIEKTPOJIUT); XUMHYECKas  peaKius
(Xumuyeckoe ypaBHEHUE, reHeTUYeCKas CBSI3b, OKHCIJICHHUE, BOCCTaHOBJICHHE,
NEKTPOIUTUYECKAs UCCOLMALIUS, CKOPOCTh XMMUYECKOH peaKiim);

- (hopmynupoBaTs nepuoanyeckuil 3akoH J.M.MenneneeBa u packpbIBaTh €r0 CMbICI;

- OIMCBIBATH JEMOHCTPALIMOHHBIE U CAaMOCTOSITENIBHO IIPOBEICHHBIE DKCIEPUMEHTHI,
UCIIOJIB3YS JIJIS1 3TOI'0 €CTECTBEHHBIH (PYCCKUA, POJHOMN) SI3bIK U SI3bIK XUMUU;

- OIIACHIBATh U pa3anyaTh U3yYCHHbIE KJIACCHI HEOPTAaHUYECKUX COCIUHEHMM, POCTHIE U
CJIOKHBIE BEIIECTBA, XMMUUECKUE PEAKIUY;

- KJITacCU()UIUPOBATh U3YUYEHHbIE OOBEKTHI U SIBJICHUS;

- HaOJIIOJIaTh JIEMOHCTPUPYEMBIE M CAMOCTOSITENIEHO MPOBOANMBIC OMBITHI, XUMUYECKHE
peaKIMHu, MPOTEKAIOLIe B IPUPOE U B OBITY;

- JenaTh BBIBOABI M YMO3AKIIOUEHUS U3 HAOMIOACHUH, H3YyYEHHBIX XUMHYECKHX
3aKOHOMEPHOCTEHN, IPOrHO3MPOBaTh CBOMCTBA HEU3YYEHHBIX BEIIECTB II0 AHAJIOTMHU CO
CBOMCTBAMH M3YyYEHHBIX;

CTPYKTYPUPOBATh U3YUYEHHBIH MaTepUal U XUMHUYECKYI0O HHPOPMALIUIO, TTOJIyYEHHYIO U3
JPYTUX UCTOYHHUKOB;

- MOJIEJIMPOBATh CTPOEHUE aTOMOB JJIEMEHTOB IIEPBOTO - TPETHETO MEPUOIOB, CTPOCHHE
MPOCTEUIINX MOJIEKYJI.

2. B 1IeHHOCTHO-OpUEHTALMOHHOH cdepe:

- aHaJIM3UpPOBaTh M OLEHUBATh IMOCJIEJICTBUS A OKpYXKarolled cpeabl OBITOBOM U
IIPOM3BOJICTBEHHOM JIEATETLHOCTH YeNIOBEKa, CBA3aHHON C epepaboTKON BEILECTB;

- Pa3bACHATH Ha NpuMepax (IPUBOIUTH NMPUMEPHI, MOATBEPHKAAIOIINE) MaTEPUATIBLHOE
€MHCTBO U B3aMMOCBS3b KOMIIOHEHTOB JKUBOM M HEKHMBOM IIPUPOJIBI U YEJIOBEKA KaK BaXKHYIO
4acTh 3TOTO €TUHCTBA;

- CTPOHMTH CBOE IMOBEJIEHHE B COOTBETCTBUHU C MPHHLUUNAMH OEpEKHOTO OTHOIICHUS K
pUpoJIE.

3. B TpynoBoii cdepe:

- IJITAHUPOBATH U MPOBOJUTH XUMUYECKUI SKCIIEPUMEHT;

- HUCIOJIb30BaTh BEIIECTBA B COOTBETCTBUM C MX IpPEAHA3HAYEHUEM M CBOICTBaMH,
ONMCAHHBIMHU B MHCTPYKIMSX MO MPUMEHEHHUIO.

4. B cepe Oe3omacHOCTH KUZHEACSITETLHOCTH:

- OKa3bIBaTh MEPBYIO MOMOIIb NPU OTPABIEHUAX, 0KOTaX U JIPYrUX TpPaBMax, CBS3aHHBIX
C BEIIECTBAMHU U

1a00paTOPHBIM 000PYIOBAaHHEM.



Y4yeOHO-TeMaTHYECKHI MJIAH

Pa3nen Tema KomanuectBo B Tom uuce,
4acoB KOHTD.pao.
da3a 3anycka (COBMeCTHOE NPOCKTHPOBAHUE U IVIAHUPOBAHME Y4eOHOI0 ro/1a)
| BBenenne 6
@da3a NOCTAHOBKHU M PelleHUs] CHCTEMHBIX 3a/1a4
I ATOMBI XUMHYECKHX DJIEMEHTOB 10 1
1l ITpocThie BemecTBa 7 1
AV CoequHeHnsT XUMUYECKHUX DJIEMEHTOB 15 1
V W3menenus, mpoucxXoAsIIre ¢ BemeCTBaMu 12 1
Vi PacrBopenue. PactBopsl. Peakniuu nOHHOTO 17
oOMeHa U OKUCIHUTEILHO-BOCCTAHOBUTEILHBIE
peakimn
PedaexcuBHasn ¢pasza
Vil Hrtorosoe noBropeHue, 1€MOHCTPALIUS JTUYHBIX 2 1
JOCTHKEHHUH yJaluxcs
Htoro 70 5

Coaep:xxaHue Kypca XUMHHA
Beenenue 6 4
[Tpeamer xuMuu. MeTozpl MO3HAHUS B XUMMHU: HAOJIIOAEHUE, SKCHEPUMEHT, MOJEIUPOBaHUE.
HcTOuHMKM XWUMHYECKOW WH(POpPMAIMK, €€ TOIy4YeHHEe, aHAM3 H NPEACTABICHHUE €ro
pe3yinbraroB. [loHATHE O XMMHUYECKOM 3j1eMeHTe U (opMax ero CylecTBOBAaHHS: CBOOOIHBIX
aToOMax, IMPOCThIX M CJIOXHBIX BemiectBax. [IpeBpameHus BemecTB. OTanyMe XUMHYECKHX
peakuuii oT gu3nueckux sBieHuil. Ponb xumuu B KU3HM yenoBeka. KpaTkue cBepeHus u3
VCTOPUU BO3HHMKHOBEHHS M Pa3BUTUS XUMHUHU. POJIb OTEUECTBEHHBIX YUEHBIX B CTAaHOBJIEHUU
XUMHUYecKol Hayku — pabotel M.B. JlomonocoBa, A.M. Bbytieposa, /[. . Menneneesa.
XvMHYecKass CHUMBOJIMKA. 3HAKM XMUMHUYECKHUX 3JIEMEHTOB U IMPOMCXOKIEHUE HX Ha3BaHUU.
Xumnueckue ¢opmyiasl. HWuaekcsl u  ko3dduuumentsl. OTHOCUTENbHBIE AaTOMHas U
MoJieKynsipHasi Macchl. [IpoBeneHue pacdeToB MaccoOBOM [JOJM XHMHUYECKOTO JJIEMEHTa B
BEIIeCTBE Ha OcHOBe ero ¢gopmyisl. [lepuonnueckas cucrema xumuueckux snemeHtoB /[[. .
MenzeneeBa, ee CTpPyKTypa: Majible M OOJbIIME TMEPUOJbl, TPyNNbl MW MOATPYIIHL.
[Tepuonuueckasi cuctemMa Kak COpaBOYHOE MOcOOMe Ui MOJIYYEHUs CBEJIEHHH O XMMHUYECKHX
DIIEMEHTAaX.
JdemMoHCcTpaumu.
1. Monenu pa3nu4HbIX IPOCTBIX U CIOKHBIX BEIIECTB.
2. Konnexuusi CTEeKISTHHON XUMHYECKOU MOCY/IbI.
3. Konnexuusa MaTepuasnoB U U3/1€IUHM U3 HUX Ha OCHOBE AJIFOMUHMUSL.
4. BzauMoieiicTBHE€ MpamMopa ¢ KUCIOTON U TOMYTHEHHE U3BECTKOBOM BOBI.
JlabopaTopHbIie ONBITHI.
1. CpaBHEHUE CBOMCTB TBEPABIX KPUCTAUIMYECKUX BEIIECTB U PACTBOPOB.
2. CpaBHEHHE CKOPOCTH MCHApPEHMsI BOJBI, OJIEKOJIOHA M 3THJIOBOIO CIHMPTa ¢ (MIBTPOBAIBHOM
Oymarmu.
Tema 1. AToMbI XMMHYeCKHX 3J1eMeHTOB 10 4.
ATOMBI Kak popMa CyIIeCTBOBaHUS XUMHUYECKUX 3J1eMeHTOB. OCHOBHBIE CBE/IEHUS O CTPOECHUU
aTOMOB.

JlokazaTenbcTBa CIIOXKHOCTH cTpoeHusi aromoB. OmnbiTel Pesepdopna. IlnanerapHas
MoJieIb CTpoeHus aToma. CocTaB aTOMHBIX SIJIEP: TPOTOHBI, HEUTPOHBI. OTHOCUTENIBHAS ATOMHAs
Macca. B3auMoOCBSI3b TMOHSATUN «IIPOTOH», «HEUTPOH», «OTHOCUTENIbHAs aTOMHAs Maccay.
M3MeHeHHe Ynciia IPOTOHOB B siApe aroMa — 0Opa30BaHME HOBBIX XMMHUYECKHX DJIECMEHTOB.
N3meHenne uymcina HEHUTPOHOB B sApe atroMa — oOpa3oBaHue wH30TONMOB. COBpEMEHHOE




ONpeIeTICHUE MOHATUS «XUMHUYECKUN 31eMeHT». M30Tombl Kak pa3HOBUIHOCTH aTOMOB OJJHOTO
XUMUYECKOTO 3JIEMEHTA. DJIEKTPOHBI. CTPOEHHE AIIEKTPOHHBIX YPOBHEH aTOMOB XMMHUYECKHX
AJIEMEHTOB MaJIbIX Mepuo0B. [IOHTHE O 3aBEPILIEHHOM AJIEKTPOHHOM YPOBHE.

[lepuonuueckass cucrema xumuueckux syemeHToB . M. MenneneeBa u cTpoeHuHe
aTOMOB - (DU3WYECKHWII CMBICT TOPSAKOBOTO HOMEpa JJIeMEHTa, HOMepa TpYIIbI, HoMepa
nepuona. lV3MeHeHue YwMciaa DJIEKTPOHOB HA BHEIIHEM DIIEKTPOHHOM YpOBHE aroma
XUMHUYECKOT0 3JIEMEHTA - 00pa3oBaHue

MOJIOKUTEIBHBIX U OTPUIATEIBHBIX HOHOB. MOHBI, 00pa30BaHHbIE aTOMaMH METAJIOB U
HeMeTasuioB. [IpyunHbl U3MEHEHUS] METAJUIMUYECKUX U HEMETAJUIMYECKUX CBOMCTB B MEpUOaxX U
rpynmax. OOpa3oBanue OWHaApHBIX coenuHeHu. [loHaTne 00 wWOHHOW cBsA3H. CXEeMbl
00pa3oBaHuUsi HOHHOM CBSI3HU.

B3aumopeiicTBie aToMOB 3JE€MEHTOB-HEMETANIOB MEXIy co0oii — oOpa3oBaHUE
JIBYXaTOMHBIX MOJIEKYJI TpPOCThIX BelecTB. KoBajeHTHass HEMoJsipHass XHMMHUYECKas CBS3b.
DNEKTPOHHBIE U CTPYKTYpHbIE (hopMyIbl. B3aumozeiicTBie aTOMOB HEMETAIUIOB MEXAY co00it
— o0pa3oBaHre OMHAPHBIX COSTUHEHUN HEMETAIOB. DJIEKTPOOTpULIaTeIbHOCTh. KoBaneHTHas
noJisipHasi cBsi3b. [IOHATHE O BAJIGHTHOCTHU KaK CBOMCTBE aTOMOB 0Opa30BBIBATh KOBAJCHTHBIC
xumudeckue cBs3u. CocraBineHue QopmMyn OHHAPHBIX COCAMHCHHWN 110 BAJICHTHOCTH.
HaxoxneHue BaieHTHOCTH 10 ¢popMyiie OMHAPHOTO COeUHEHUS.

B3aumoneiicTBue aroMoB METAJIOB MEXAYy co00ii — oOpa3oBaHHE METAUTMUYECKHUX
kpuctauioB. [loHaTHE 0 MeTAIITMYECKOH CBA3H.

JdemoncTpaumnu. Mojiesin aTOMOB XUMUYECKHUX 3JIEMEHTOB. [lepuoanyeckas cucrema
xummuueckux sneMeHToB [I. 1. Menzaeneesa (paznudnbie GOpPMBI).

JlabopaTopHble ONBITHI.

3. MoaenupoBaHue NpUHIMIIA AEHCTBUSA CKAaHUPYIOLIET0O MUKPOCKOTIA.

4. N3roToBiieHue Mojenel MoJieKysl OMHApHBIX COEIMHEHUI

KonTpoasnasi padora Nel.

Tema 2. IIpocTbie BemecTBa 7 4

[Tonoxenue MeTamioB U HeMeTauioB B [leproauyeckoit cucteMe XMMUYECKUX JIIEMEHTOB

. U.MenneneeBa. BaxxHeiimme npocTeie BeleCTBa — METAIUIBI (3KEIe30, ATFOMUHUN, KaJIbIIHH,
MarHui, HaTpuil, kanuif). O6mue ¢pu3znueckue cBOMCTBa MeTaJuI0B. BaxkHeiimue npocTeie
BEII[ECTBAa-HEMETAJUIbI, 00pa30BaHHBIE aTOMaMHU KHCJIOPO/Ia, BOJOPO/Ia, a30Ta, Cephl, pocdopa,
yraepojia. MoJieKyibl IPOCTHIX BEIIECTB-HEMETAIIJIOB - BOJOPOAa, KUCIOPO/1a, a30Ta, TAJIOT€HOB.
OTtHOcuTenpHas MoJIeKyJsapHas Macca. ClTocOOHOCTh ATOMOB XUMUYECKUX DJIEMEHTOB K
00pa30BaHNI0 HECKOJIBKHUX MPOCTHIX BEIIECTB — aJIOTPONHsSL. AJUIOTPOMHbBIE MOAUDUKAIIUN
kucioposa, pocdopa, ooBa. Metauinueckre 1 HEeMETATNYECKHE CBOMCTBA IIPOCTHIX BEIIECTB.
OTHOCUTENBHOCTD 3TOTO MOHSTHS.

Uucno Asorazapo. Konnuectso BemectBa. Mosb. MosnsipHas macca. MossipHbIi 00beM
ra3000pa3HbIX BEIIECTB.

KpatHble eTMHUIBI U3MEPEHHS KOJIMUECTBA BEIIECTBA.

Pacuetsl ¢ ucnioap30BaHMEM MOHITHI «KOJMYECTBO BEUIECTBA», «MOJISIPHASI Maccay, «MOJISIPHBII
00BEM Ta30B», «4UCI0 ABOTaPO».

JemoHncTpanun. HekoTopbie MeTaibl 1 HEMETAJIbI C KOJIMYECTBOM BelIecTBa 1 MOJIb.
MousipHbIit 00beM Ta3000pa3HBIX BEIICCTB.

JlabopaTopHbIie ONBITHI.

5. O3HaKOMIJIEHHE C KOJIJIEKIIHEH METAJIJIOB.

6. O3HaKOMJIEHHE C KOJUIEKIIHeH HEMETAJIIOB.

Konrpoabnas padora Ne 2.

Tema 3. CoenHeHHs] XMMHUYECKHX 3JIEMEHTOB 15 4

Crenenn okucinenus. CpaBHEHHE CTENEHW OKHUCICHHS M BaJeHTHOCTU. OmpeneneHne CTEneH!
OKHUCJICHHUS OJJIEMEHTOB B OuHapHbIX coefauHeHusx. CocraBieHue ¢GopMyn OHHAPHBIX
COeIUHEHNH, OOIIMH crToco0 UX Ha3BaHUM.

bunapubie coeAWHEHHMsS METAUIOB M HEMETaJUIOB: OKCHJBI, XJOPUABI, CyIb(UIBI U TIp.
CocraBnenue ux Gopmy.



bunaphbie coeMHEHUsT HEMETAIIIOB: OKCHUIBI, JIETy4YHMEe BOJOPOAHBIE COCIMHEHUS, X COCTaB U
Ha3BaHUA.

[IpeacraBuTenu OKCUIOB: BOJA, YIVICKUCIIBINA a3, HEraleHas u3BecThb. [IpencraBurenu geTydanx
BOJIOPOJIHBIX COEIMHEHUI: XJIOPOBOAOPO U aMMHUAK.

OcHoBaHUs, UX COCTaB W Ha3BaHus. PacTBopumocTh ocHOBaHuWii B Boje. [IpencraBurenu
Hiesouei: TUAPOKCUABI HATpus, Kanus U Kaibius. [lonarue o0 MHIMKATOpaX M KaueCTBEHHBIX
peakuusx.

Kucnotsl, ux cocraB u HazBanus. Knaccudukamus kucnor. [IpencraButenu KHUCIOT: cepHas,
COJIsIHasi, a30THasl.

[Tonsitue o mkane kucnoTHocTH (mkana pH). M3mMeHeHne okpacku HHIUKATOPOB.

Conu Kak MpOU3BOJIHBIE KUCIOT U OCHOBaHUH, UX COCTAaB M Ha3BaHUs. PacTBopuMOCTh coliell B
Boze. [IpencraBurenu coneit: xyopu HaTpusi, kKapOoHat u docdar Kanbus.

AMopdHbBIE 1 KPUCTAJUINYECKHE BEILIECTBA.

MexMoIeKysspHble B3aUMOIEHCTBHS. THUIIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTB
BEII[ECTB OT THIOB KPUCTANTUYECKUX PEIIECTOK.

Yuctele BemecTBa U cMecu. [Ipumepsl KUIKUX, TBEPIBIX M ra3000pa3Hbix cmeceil. CBoicTBa
YUCTBIX BemecTB M cMecei. Mx coctaB. MaccoBas u oObeMHasi JOJM KOMIIOHEHTAa CMECH.
PacueTsl, cBsI3aHHbBIE C UCIIOJIB30BAHUEM MTOHATHUS «I0JSA».

JMemoncTpanuu. OOpa3ibl OKCUAOB, KUCIOT, OCHOBAaHUHN U cojiel. Mojenn KpucTauinuecKux
peIIeToK XJIopuaa HaTpHsl, aiamasa, okcuaa yriepona (IV). KucnoTHo-1enodnsie HHIUKATOPHI,
M3MEHEHUE MX OKPACKH B PA3IMUHBIX Cpelax. YHUBEPCAIbHBIN WHIAUKATOP U W3MEHEHUE €ro
OKpacKM B pa3nuuHbIX cpenax. [lIkama PH.

JlabopaTopHble ONBITHI.

7. O3HaKOMJICHHE C KOJUIEKIIUEH OKCH/IOB.

8. O3HaKOMJICHHE CO CBOMCTBAMHU aMMHAKa.

9. KauectBeHHas peakiusi Ha YIJIEKUCIIBIN Ta3.

10. Onpenenenue pH pacTBOPOB KUCIIOTHI, EIIOYH U BOJIBIL.

11. Onpenenenne pH 1MMOHHOTO U A6JI0YHOT'O COKOB Ha Cpe3e MI00B.

12. O3HakoMIIeHUE C KOJUICKITHEH COJICH.

13. O3zHakoMJIeHHE C KOJUICKIIMEeH BEeIIECTB C Pa3HbIM THUIIOM KPUCTAIUIMYECKON PEIIeTKH.
M3rorosnenune Moeneil KpuCTaNIMYeCKUX PELIETOK.

14. O3nakomiieHue ¢ 00pa3loM TOPHOI MOPOIHI.

KonTpoubnas padora Ne 3.

Tema 4. U3meHeHus1 npoucxoasime ¢ Bemecrsamu 12 g

[lonsiTHE SIBIIEHUI, CBSI3aHHBIX C U3MEHEHUSMHU, IPOUCXOSAUIMMU C BEIIECTBOM.

SIBnenus, cBs3aHHBIE C UBMEHEHHUEM KPHUCTAJUTMYECKOTO CTPOCHHMS BEIIECTBA MPH MOCTOSHHOM
ero cocraBe, - ¢usznueckue sBieHUsA. DuznuecKkue SBICHUS B XUMHH: JUCTHIUISIIHS,
KpUCTAJUTH3allMs, BBITAPUBAHUE M BO3TOHKA BEIIECTB, (UIBTPOBAHUE U IEHTPUYTHPOBAHUE.
SIBneHus, cBsA3aHHBIE ¢ U3MEHEHHMEM COCTaBa BEIIECTBA, - XMMHUYeCKue peakiuu. [IpuzHaku u
YCJIOBHS TIPOTEKAHMS XUMHUUECKUX peakinii. BriieeHrne TerIoThl U CBETa - PEaKIMKH TOPECHHS.
[TonsiTrie 06 K30 - ¥ SHAOTEPMHUUYECKUX PEAKIIUSIX.

3aKOH COXpaHEHHUs] MacChl BEMIeCTB. XHMHYECKHE YpaBHCHHS. 3Hauye€HHWE WHICKCOB U
koddurmenToB. CocTaBieHHE YpaBHEHUH XUMHUYECKUX PEaKIIUH.

PacueTs mo xumMudeckuM ypaBHeHUsM. Pemienne 3a1ad Ha HaX0K/I€HUE KOJTUYECTBA, MACChHI I
o0BemMa MPOAYKTa PEaKIINH 10 KOJIMYECTBY, Macce UM 00beMy UCXOIHOTO BellecTBa. PacyeTsl ¢
HCIIOJIb30BAaHUEM TMOHSTHUS «JOJs», KOrJa HCXOJHOE BEUIECTBO JaHO B BHJE pacTBOpa C
3a/IaHHOM MacCcOBOM JOJIEHl PacTBOPEHHOrO BELIECTBA WJIM COJEPKUT OIPEICICHHYIO JOJIO
puMecen.

Peakuuu pasnoxenus. IlpencraBieHne O CKOPOCTHM XMMHYECKUX peakiui. Karamusatopsl.
®epmenTsl. Peaknmu coenuHenus. Katanutrnueckue  HEKaTaTUTHISCKUE PEaKIuU, 0OpaTuMbIe
U HeoOpaTumMble peakinu. Peakiuu 3amenieHus. Ps akTHBHOCTH METaJUIOB, €r0 UCTIOJIb30BaHUE
JUTsL TIPOTHO3UPOBAHUS BO3MOXKHOCTH MPOTEKaHUs PEaKkIUid MeXay MeTaUlaMH U KHCIOTaMH,



peakLyii BBITECHEHMS OJHUX METAJJIOB U3 PAaCTBOPOB UX COJIEH APYIMMH MeTajuiaMu. Peaknuu
obmeHa. Peaknmm HeWTpanmuzanuu. YCIOBUS NMPOTEKAaHUS peakiii oOMeHa B pacTBOpax o
KOHIIa.

Tunel XUMHYECKUX peakUuid Ha MpUMeEpe CBOMCTB BOABL. Peakiusi pa3nokeHUs - 3JIEKTPOIIU3
BOo/bl. Peakuuy coenvHeHus - B3aUMOJEHCTBUE BOJABI C OKCHIAMH METAIIOB M HEMETAJUIOB.
YcioBue B3aMMOJICICTBUS OKCUAOB METANIOB U HEMETAIIOB ¢ BO10H. [loHATHE «TUIPOKCHUIIBIY.
Peaknuu 3amereHus — B3aUMOJACHCTBHE BOJABI ¢ MeTallamMu. Peakmum oOMeHa — THAPOIU3
BEIIIECTB.

JNemoncrpanuu. [IpumMepsl ¢u3uveckux sBICHUWHA: a) IuiaBieHue napaduHa; 0) pacTBOpeHHE
OKpallleHHBIX coJiei; B) Auddy3us AyMHCThIX BemecTB. [IpuMepsl XUMUYECKUX SIBICHUN: a)
rOpeHue MarHus; 0) B3auMoJIeiiCTBHE COJSTHON KUCIOTHI C MPAaMOPOM HJIM MEJIOM; B) MOJTyYCHHE
ruapokcuaa Meau (II); 1) pacTBopeHHME MONYYEHHOTO THUIPOKCHIA B KHCIOTax; )
B3aumojeiicteue okcuga menu (II) ¢ cepHOl KUCIOTOM MHpHU HarpeBaHUU; €) Ppa3IOKEHUE
NepMaHraHara Kauus

3) B3aUMOJICHCTBUE pa30aBICHHBIX KUCIOT C METaJNIAMH.

JlaGopaTopHble ONBITHI

15. [IpokaniuBanue Meau B MJIAMEHU CIIUPTOBKH.

16. 3amemienue menu B pactBope xiopuaa meau (1) sxenezom.

KonTposbHnas padora Ne4.

Tema 5. [IpakTukym 1.

IIpocreiimme onepanyu ¢ BelecTBOM— PACIpeIeIeHbl 10 TEMaM:

1. [TpaBuiia TeXHUKH 0€30MACHOCTH MpHU padoTe B XuMHUecKoM KabuHete. [Iprembl oOpaieHus
¢ JlabopaTopHBIM 000PYIOBaHUEM U HarpeBaTelIbHBIME Mpuoopamu - Tema Ne 1.

2. Habnmroienus 3a M3BMEHEHUSIMU, IPOUCXOASIIUMU C TOPAIICH CBEUO, M MX OMHCAHHUE — TeMa
No 4.

3.0uncTKa 3arps3HEHHON TOBapeHHOU coyi — Tema Ne 3.

4. Ilpu3Haku XMMUYECKHUX peakiuii — Tema Ne 4.

5. IlpuroToBieHue pacTBOpa caxapa U pacdeT ero MacCoBOM J10H B pacTBope — Tema Ne 6.

Tema 6. PactBopenue. PactBopsl. CBOMCTBA pacTBOPOB 2JIEKTPOJHTOB 20 4

PactBopenue kak ¢usznko-xumuueckuil nporecc. [lonarue o rugparax U KpucTasIoruaparax.
PactBopuMocTs. KpuBble pacTBOPUMOCTH KakK MOJENb 3aBUCUMOCTH PAaCTBOPUMOCTH TBEPABIX
BEIIECTB OT Temmeparypsl. HachlllleHHbIE, HEHACHINICHHBIE M IIEPECHIIICHHBIE PAaCTBOPBI.
3HaveHHe pacTBOPOB JJIsl IPUPOJIbI U CETbCKOTO XO35ICTBA.

[TonsiTie 00 3JEKTPOIUTUYECKON NUCCOLMALMU. DIEKTPOIMUTHI U HEIIEKTPONUTHL. MexaHusm
JUCCOIMAIMN DJIEKTPOJIMTOB C PA3IMYHBIM XapakTepoM CBsA3U. CTENeHb 3JEKTPOJIUTHUUYECKOU
nuccoranuu. CUITbHBIE U ClIa0bIe SJIEKTPOJIUTHI.

OCHOBHBIE TIOJIO)KEHUS] TEOPUU DIIEKTPOIUTHUECKOM Juccouuanuu. VoHHBIE ypaBHEHUs
peakuwmii. Peakiiun oOmMeHa, HayIye 10 KOHIIA.

Knaccudukaiys nOHOB U X CBOICTBA.

Kucnorel, wx xnaccubukamus. Jluccomumanus KHCIOT W HX CBOWCTBA B CBETE TEOPUU
ANEKTPOJIUTUYECKON  JuccOnManvd. MOJNEKyIApHbIE W WOHHBIE YPABHEHMS  PEAKLIMM.
BzaumopeincTBue KUCIOT ¢ METAJIAMM.

DJIEKTPOXUMUYECKUN pAJl HANPSOHKEHW MeTaIoB. B3amMoAeicTBHE KHUCIOT € OKCUIAMHU
METAJJIOB. B3anMMoAeNCTBME  KUCIOT C OCHOBAaHUSAMM - peaklus HEUTpaJIu3aluu.
BsaumopeiictBue kucior ¢ coiasimMu. Mcnonb3oBaHue TaONWIBI  paCTBOPUMOCTH  AJIs
XapaKTePUCTUKU XUMUYECKUX CBOMCTB KUCIOT. OCHOBaHUs, UX Kinaccudukaius. Jucconuamnus
OCHOBAHMUH U UX CBOWCTBA B CBETE TEOPUU IJIEKTPOJUTUYECKON aucconuanuu. Bzanmonencrene
OCHOBAHUH C COJISIMH.

Hcnonp3oBanne TaOMUIBI PACTBOPUMOCTH ISl  XApAaKTEPUCTUKH XUMHUYECKHX CBOMCTB
OCHOBaHMU. B3anmoelcTBrE IEI04Ye ¢ OKCHIAMU HEMETAILIOB.



Conm, MX JAMCCOIMANMS U CBOMCTBA B CBETE TEOPUM DIIEKTPOIUTHYECCKON THMCCOIHMAIINU.
B3auMopeiicTBre coseil ¢ MeTaiiaMu, 0COOCHHOCTH 3THX peakiuii. BzanMopeiicTBue coneit ¢
consiMu. Mcnonp3oBaHue TaOIUIBI PACTBOPUMOCTH JIJISI XaPAKTEPUCTUKN XUMUYECKUX CBOWCTB
coJieit.

O06o006muieHne cBeieHnit 00 OKCHIaxX, NX KiIacCu(UKaIMN U CBOUCTBAX.

I'eneTnveckue psaapl MeTaula W HeMmMeTawia. ['eHeTHdeckas CBsS3b MEXIy KiaccaMu
HEOPTaHMYECKUX BEIIECTB.

OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH.

OmnpeneneHue CTeTeHed OKUCICHHS JJIs 3JIEMEHTOB, 00pa3yIONINX BEIIECTBAa PA3HBIX KJIACCOB.
Peakiun noHHOTO OOMEHa M OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE peakuuu. OKUCIUTENh W
BOCCTAHOBUTEJb, OKHCIEHHE W BoccTaHOBJIeHHE. COCTaBIICHHE YpaBHEHUW OKHUCIUTEIIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIMA METOJIOM 3JIEKTPOHHOTO OallaHca.

CBoiicTBa MHpPOCTHIX BEHIECTB — METAJUIOB M HEMETaUIOB, KHUCJIOT W COJIEM B CBeTe
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEaKIIHi.

JemMoHcTpanun. VcribITanue BENIECTB U UX PACTBOPOB HA AJIEKTPONPOBOJIHOCTh. 3aBUCUMOCTD
AIEKTPONPOBOAHOCTH YKCYCHOM KHCIOTBI OT KOHILIEHTpauuu. B3aumoseiicTBie uHKa C Cepoid,
COJIIHOM KHUCIIOTOH, XJopuaoM meau (II).

['openue maruus.

JlabopaTropHblie ONBITHI

17. BzaumoelicTBrEe pacTBOPOB XJIOpH/Ia HATPHS M HUTpaTa cepedpa.

18. ITosy4yeHne HEPACTBOPUMOTO THIPOKCH 1A M B3AaUMOJICHCTBUE €T0 ¢ KUCIOTAMH.

19. BzaumMmoneiicTBrE KHCIOT C OCHOBAHUSIMU.

20. B3anmoeicTBHE KUCIIOT ¢ OKCHIaMU METAJIJIOB.

21. B3aumozelcTBHE KUCIOT ¢ METAUIaMH.

22. B3anmoieicTBHE KUCIIOT C COJISIMH.

23. B3anmoelicTBre 1ien04eii ¢ KUCIOTaMU.

24. B3aumoeicTBHE 1Ie/I0ueii ¢ OKCHIAMU HEMETAJIOB.

25. BzaumoeicTBue menodeii ¢ COIIMU.

26. [Tomyyenne 1 cBOMCTBAa HEPACTBOPUMBIX OCHOBAHUH.

27. B3anmoeiicTBHE OCHOBHBIX OKCHJIOB C KUCJIOTaMHU.

28. B3aumogelicTBe OCHOBHBIX OKCHIOB C BOHOIA.

29. B3anmoieiicTBHE KUCIIOTHBIX OKCHJIOB C IIEI0YaMHU.

30. B3aumopelicTBHE KHCIOTHEIX OKCHIIOB C BOJOM.

31. B3aumoeiicTBrE colieil ¢ KUCIOTaMU.

32. BzaumoeiicTBIE COJIEH C IIET0YaMH.

33. BzaumopeiicTBue COJICH C COJISIMU.

34. B3auMoeiicTBHE pacTBOPOB COJICH C METAJITAMH.

KonTposbnas pabora NeS.

Tema 7. IlpakTukym 2. CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB
4. PemieHue SKCIIEpUMEHTAIbHBIX 3a71a4.



KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHHUE. XUMUA 8 KJIACC

Ne, Tema ypoka OcHOBHBIE BU/IBI OcHOBHbIE TOHATHS IIpeamernbie YY /| Mertanpeamernsbie YY /|
naara (mun ypoxa) AesITeJIbHOCTH
BBenenue — 6 4.
1 Xumus —Hayka o | ChopmupoBath IIpeamer xumuu, 3HATh MOHATUS «XUMHUSY, Ilo3nasamenvHvie: OPraHU30BbIBATH

BEIIECTBAX UX
CBOMCTBAxX U

npeacTaBJICHUC O
npeaAMETC XNMUU.

BemiectBa npoctbie
U CJIOKHBIE,

«BEILIECCTBO», «IIPOCTOC
BC€IICCTBO», KCIIOXKHOC

NIeATEeILHOCTh, YMEHHUE Pab0TaTh C
y4€OHUKOM;

IIpeBpaILEeHUIX N3yuuth CBOMCTBA BEILECTB, | BELIECTBOY; IPaBUIIa IPOM3BOIUTH MTOMCK HH(pOpMaLNY,
(6600HbIIL) [IepBOHAYAJIbHbBIE XHUM. 3JIEMEHT U nosenenus u Th npu Kommynuxamusnule: miiaHupoBathb
MIOHATHS O BEILECTBE, (bopmbI ero paboTte B KaOMHETE XUMHHU. yueOHOe COTPYTHUUYECTBO; BIAJIETh
XUMHAYECKOM DJIEMEHTE, | CYIIECTBOBAHUSI: YMeTb NpUBOAUTH IPUMEPHL | PEUBIO;
O IIPOCTHIX U CJIOXKHBIX | aTOMBI, IPOCThIE (bu3nUecKux Tel, XUM. Pezynamusnvie: npuHUMaTh
BEIIECTBAX, O TPeX BEIIECTBA U BEIIECTB, UX (pu3muecKue yueOHYI0 33/1a4y;
bopmax COEIMHEHMUSL. CBOMCTBA. Jluunocmmvie. OTBETCTBEHHO
CYIIECTBOBAHHS OTHOCHTBCS K O0YYEHHUIO; 0CO3HABATH
XUMHUYECKOTO LIEHHOCTh 0Oe30macHoro oopasa
JJeMeHTa. Y METh KU3HMU.
OIMCHIBATh BEILIECTBA,
HaXO/IUTh
pasIuYMs MEXIY
MOHATUSIMHU
«XUMUYECKUHI
AJIEMEHTY» H MTPOCTOE
BEIIECTBO.
[IpeBpamenus Paccmotpets SBnenns 3HaTh NOHATHUSA Ilo3HaBaTenbHBIC: yMEHUE
BeriecTB. Poib NpeJCTaBICHUE O ¢busnyeckue u XUMUYECKHe U pu3nueckue | HaOIOAATh, 1e1aTh BBIBOJBI,
XUMHAA bU3NIECKHUX U XUMHAYECKHE SIBIICHHSI, «XMMHUYECKHE MIPOU3BOJIUTH MMOMCK HH()OPMAIIHH;

B KHU3HU XUMHYECKHX CBOICTBaY; KoMMmyHukaTuBHbBIE:

YelloBeKa. SIBIICHUSIX B UX YMeTh NPUBOUTH MPUMEPHI | TUIAHHPOBATH YIeOHOE

(vpox omkpwimust | pa3nuuusX. (bU3HYECKUX TET, XUM. COTPYJIHUYECTBO; BIAJIETh PEUBIO;

H0B020 3HAHUS) Cdopmuponathb BEIIIECTB, UX (U3HUECKUE PeryasiTuBHBIE: IPUHUMATD
MIePBOHAYAILHOE CBOIICTBA. yueOHYI0 3a/1a4y;




MOHSATHE O XMMHYECKOM
peaKkiuu.

Onpenenuthb
MOJIOKUTEIBHYIO U
OTPHUIIATEILHYIO POJIb
XMMHH B KA3HU

JInYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTHCS K 00YUEHUIO;
JEMOHCTPUPOBATH CIIOCOOHOCTH.

YeJloBeKa.
3HaKu BeryuuTh 3HaKH CHMBOJIBI XHIM. 3HATh XUM. ITOHATHE: XUM. IMo3HaBaTeIbHbIE: OPTaHU30BHIBATH
XUMHYECKHX XUMHYECKHX JJIEMEHTOB. aJIeMeHT, cTpykTypy [1C JeSITEIbHOCTh, YMEHHE paboTaTh C
3JIEMEHTOB. AJICMEHTOB U YMeTh Ha3bIBaTh: XUM. YIEeOHUKOM;
[leproguueckast | MO3HAKOMUTHCS C AJIEMEHTHI. MIPOU3BOIUTH MOUCK HH(OpMAIUH,
Tabmuma ATUMOJIOTUICCKUMHU KoMMyHUKaTHBHBIE: TUTAHUPOBATH
.M. MeHneneeBa. | Ha4ajdaMu X yueOHoe
(xkOMOMHUPOBaHH | HAa3BaHUM; COTPYIHUYECTBO; BIIAJIETh PEUBIO;
bIiA) MMO3HAKOMUTHCS C PeryasiTuBHbl€: TPUHUMATH
[Tepuoanueckoii y4eOHyI0 3a/1a4y;
tabmuueit (I1T). JINYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTBCSI K 00YUEHUIO
XuMudeckue Hayuutscs XuM. dpopmyia, 3HaTh 3HAKU XUMUYECKUX Ilo3HaBaTenbHBIE: YMEHUE
(hopMyITBL. 3aIHCHIBATh WHJICKCHI U DJIEMEHTOB; YMETh YHTAThH HaOJTI0/1aTh, JIeIaTh BHIBOJIHI,
OtHocuTenbHBIE | XUMHYECKHE (GOPMYIBI, | KOIPPHUIUESHTHI, XUMHUYECKHEe (POPMYIIBI, MIPOU3BOIUTH MOUCK WH(OPMAIINH;
aTOMHas 1 9UTATh UX, ONPEICIIATh | OTHOCHTEIbHAS HAXOJUTh OTHOCUTEIHHYIO KoMMyHuKaTHBHbBIE:
MOJIEKYJIsIpHast uH(pOpMaIIHIO, aTOMHasi aToMHyt0 Maccy 1o [1C TUTAHUPOBATh Y4eOHOE
MaccChl. KOTOPYIO HECeT COTPYIHUYECTBO; BIAJICTh PEUBIO;

YPok OTKpbITUSA
HOBOT'O 3HaHUS

XUMH4eckas popmyia.
N3yunTh nonsTHE O
KO3 pHULIHEHTaX U
MHJIEKCaX.

HayunTbcs HaxoauTh u
BBIYUCTISTH
OTHOCHUTEIIbHBIE
aTOMHBIX U
MOJIEKYJISIDHBIE MACCHI.

PeryasiTuBHbI€: TPUHUMATH
y4eOHyI0 3a/1a4y;
JInYyHOCTHBIE: OTBETCTBEHHO
OTHOCHTHCS K 00YUICHHIO;
JIEMOHCTPUPOBATH CIIOCOOHOCTH.




MaccoBasi noJist
3JIeMeHTa B

HayLII/ITBCH HaxoauTb

MaCCOBBIC JOJIN

MaccoBas gois
3JIEMEHTA

VYMeThb BEIYUCIATh
MacCCOBYIO OOJIrO

Ilo3HaBaTe/IbLHBIE: YMEHUE
Ha0JII01aTh, A€JIaTh BEIBOJIGI,

coeJUHEHUH JJIEMEHTOB B BEILIECTBE, XUMHYECKOI0 DJIEMEHTA 110 IIPOM3BOIUTH NTOMCK HH(OPMALIHH;
(vpox MacCOBBI€ OTHOIIEHHUS ¢dopmyre BemiecTBa (bopMyITHpPOBaTH OTBETHI; BBIPAXKATh
0bwememooonoe | AIEMEHTOB CBOU MBICIIH.
uyeckou KommyHukaTuBHbIC:
HANPABILEeHHOCMIL) IUIAHUPOBATh yueOHOe
COTPYJIHUYECTBO; BIAJIETh PEUBIO;
aJIeKBaTHO BOCIIPMHUMATh peyb
YUUTEISL.
PeryasiTuBHBIE: IPUHUMATh
y4eOHYI0 3a1a4y; COCTaBJIATh TJIaH
OTBETA.
JInYyHOCTHBIE: OTBETCTBEHHO
OTHOCHUTBCS K
00y4€eHHUI0; IEMOHCTPUPOBAThH
CHOCOOHOCTH, MPOSBIATH
M03HABATEJIbHBIN UHTEPEC.
IIpakTnueckas | O3HAKOMHUTBHCS C 3nars npasuia o Th npu IlonaBarejbHbIE: YMEHUE
pabora Nel 1a00paTOPHBIM paboTe B KAOMHETE XUMUH. HaOII0aTh U JIeJIaTh BHIBOIBI
«IIpnembl 000pyI0BaHUEM 1 VYMeTb oOpammarbes: OpPraHU30BBIBATH JESATEIBHOCTD,
o0paieHus ¢ prueMaMu C XUM. IOCY/I0H 1 yMeHHe paboTaTh C yUeOHUKOM;
JadopaTopubiM | paboTel ¢ HUM, Th. 1a00paTOPHBIM MPOU3BOIUTH MOMCK HH(pOPMALINH,
o0opynoBaHueM. 00opyI0BaHEM KoMmyHnkaTuBHbIE
Tb» :IJITAHUPOBATh YueOHOE
(ypox COTPYJIHUYECTBO; BJIaJIETh PEUBIO;
NPAKMUKYM) PeryasituBHble: NIpUHUMATh
y4eOHyI0 3a/1a4y;
JINYHOCTHBIE: OTBETCTBEHHO
OTHOCHTHCS K 00YUICHHIO;
ATOMBI XUMHYECKHUX 3JIeMeHTOB - 10 4.
OcHoBHbIE [IpuBectn ATOM, IPOTOHBHI, 3HaTh CTPYKTYPY Ilo3HaBaTenbHbIE: OCBaMBaTh
CBEICHHUS O JIOKa3aTeJIbCTBA,  UYTO | HEUTPOHBI, NEPUOANYECKON CUCTEMBI, IIPUEMBI HCCIIEA. NESITEIbHOCTH;




CTPOECHHUHU 3TUMOJIOTHYECKOE 3JEKTPOHBI, UX buznyecKuit CMbICT YCTaHaBJIMBATh IPUYUHHO-
aTOMOB. HA4yaJo NOHATHS XapaKTEPUCTHUKA. MOPSAKOBOTO HOMEPA, CJIEICTBEHHBIE CBA3U;
(Ypok omkpwimus | «atom»  (HEIEIUMBIil) MOHATUE «HM30TONbD». YMETh | KoMMyHUKATHBHBIE:
HO8020 3HAHUS) HE onpeaenats no IIC 3apsa | :utaHupoBath yueOHOE
COOTBETCTBYET A/1pa aTOMa, YUCJI0 COTPYAHUYECTBO; BJIAJETh  PEUBIO;
JEACTBUTEIbHOCTH MIPOTOHOB, HEUTPOHOB B aJIEKBaTHO BOCIIPUHUMAThH PEYb
— aToM JIEITUM. anpe, o0liee Yucio YUHTEs,
N3yuuth cocraB aroma AJIEKTPOHOB B aTOME PeryasitTuBHble: MIPUHUMATH
U COCTaB aTOMHOIO yueOHYI0 33/1a4y; COCTABIISTh ILJIaH
sapa OTBETA;
JInuHOCTHBIE: OTBETCTBEHHO
THOCUTBHCS K O0OYUEHHUIO;
JIEMOHCTPHUPOBATH CIIOCOOHOCTH,
MPOSIBIISITH TO3HABATEIIbHBIN
MHTEpEC.
XUMUYECKUI PackpeiTe B3auMocBs3b | M30TOMBI, XUM. | 3HATh MOHATHE «M30TOMB». | KoMMyHMKAaTHBHbBIE: YMEHUE
JJIEMEHT. TTOHATHUM: IIPOTOH, | DIEMEHT. YnMmetb onpenensats no 11C pabotath B Tmape, IUIAHHPOBATh
N3oTomnsl HEUTPOH, MaccoBO€ 3apAn sapa aToMa, 4ucIIo yueOHOE COTPYJHUYECTBO; BIIAJETh
(Ypox YUCIIO. MIPOTOHOB, HEUTPOHOB B peublo;
OMKPbLIMUSL anpe IUIAaHUPOBATh y4eOHOE
H08020 3HAHU) COTPYIHHUYECTBO; BJIAJIETh PEUBIO;
PeryasitTuBHble: MIPUHUMATH
yueOHYyI0 3aJady; COCTaBIATh IUIaH
OTBETA;
JIM4HOCTHBIE: OTBETCTBEHHO
OTHOCHTHCSI K 00y4eHHIO;
JIEMOHCTPHUPOBATh CIOCOOHOCTH,
MPOSIBJISITH TO3HABATEIbHBI HHTEPEC
DNEKTPOHBI. [IpoananusupoBathb DHepreTu4ecKue 3HaTh NOHATUS IHo3HaBaTenbHbIC:: YMEHHE
CrtpoeHnue CTPOEHHE IJIEKTPOHHOU | YPOBHH, «IHEPreTUYECKUN YPOBEHB), | CAMOCTOSTENBHO paboraTh o
DNEeKTPOHHBIX 000JI0YKe aTomMa H 3JIEKTPOHHAs «opOutaib. VYwMmers | anroputmy. KoMMyHMKaTUBHBIE:
o0oJt04eK SHEPreTHYECKUX opbuTanb WJIM | COCTaBJISITh: CXEMBI :TUTAaHUPOBATH yueOHOE
aTOMOB. YPOBHEH. JJIEKTPOHHOE CTPOEHUS ATOMOB NIEPBBIX COTPYIHUYECTBO; BIIAJIETh PEUbIO;




(Ypox omkpwimus | PaccMoTpeTs cTpoeHne | 00J1aKo. 20-Tu >J1€MEHTOB aJIcKBaTHO BOCIIPUHUMATh pPeUb
HO8020 3HAHUS) ANEKTPOHHBIX 3aBepLICHHBIN U NEPUOANYECKON CUCTEMBI YUUTENS;
00oouek aTOMOB | HE3aBEPILICHHbIN A.N.MenneneeBa PeryasitTuBHble: MPUHUMATh
anemeHToB Ne 1-20. SHEPreTUYECKUM yueOHYIO0 33/1a4y; COCTaBIISITh I1JIaH
CdhopmynupoBatb YPOBEHb OTBETA;
IIpe/ICTaBICHHE 0 JInuHoCTHBIE: OTBETCTBEHHO
3aBEPUICHHOM OTHOCHUTBCS K 00Y4EHHUIO;
HE3aBEPIICHHOM JIEMOHCTPUPOBATh CIIOCOOHOCTH,
JHEPreTUYECKUX IIPOSIBIIATH II03HABATEIBbHBIN
YPOBHSIX. UHTEpPEC

10 Ilepuognueckas | [IpoananusupoBarsb Ilepuognueckuii 3HaTh NEPUOJUYECKUN ITo3naBaTenbHBIC: OCBAaUBATh
cucTema MIOHSTHE O 3aKoH 3aKOH IIPUEMBI HCCIIEA. AESITEIbHOCTH;
XUMHYECKHUX METAININYECKUX U J.M1.MenneneeBa OOBsACHATH: pU3NUECKU YCTaHABJIMBATh IPUYNHHO-

AJIEMEHTOB U HEMETaJITMYECKUX CMBICJI aTOMHOTO CJIEJICTBEHHBIE CBA3H;

CTpOCHHE CBOMCTBAX 3JIEMEHTOB (mopsinkoBoro) Homepa xuM. | KomMyHuKaTHBHBIE:

aTOMOB. Ha YpOBHE MEPBOH AIIEMEHTA, HOMEPOB I'PYII U | :IUIAHUPOBATh yueOHOE

(Vpox omkpeimus | hopmbl ux NIEPUOJO0B, K KOTOPBIM COTPYIHUYECTBO; BIAIETh PEUBIO;

HO8020 3HAHUL) CYLIECTBOBAHUS — Ha AIIEMEHT IPUHAJICKUT B a/IeKBaTHO BOCIIPUHUMATh Pe€Ub
YPOBHE aTOMOB. NEPUOANYECKOMN CUCTEME YUHUTES,
OOBACHUTH PerynasiTuBHbBIC: IPUHUMATD
IIPUYMHBI U3MEHEHHUS yueOHYI0 3a/1a4y; COCTaBJIATh IJIaH
METAIINYECKUX U OTBETA;
HEMETAJIIMYECKUX JINYHOCTHBIE: OTBETCTBEHHO
CBOICTB OTHOCHUTHCS K O0yUYEHHIO;
2JIEMEHTOB B IIEPUOJIAX JIEMOHCTPUPOBATh CIOCOOHOCTH,
U TpYIIIax Ha OCHOBE MIPOSIBIISATH TTO3HABATENbHBIN HHTEPEC
CTPOEHMSI X aTOMOB.

11 HNonHas cBs3b. [To3HakomuThCS ¢ | Monst 3HaTh NOHATUA: HOH, 3apsan | [lo3HaBare/bHBbIE: YMEHHE
(Ypox omkpvimus | "oHaMH ¥ HMOHHOM | MOJIOXKUTENbHBIE U | MOHA, MOHHAs CBs3b, YMETh | HAOMIOAaThb W JielaTb  BBIBOJIBI
HO8020 3HAHUS) XUMHUYECKON  CBSI3bIO. | OTpUIIATEIbHBIE, MOKa3bIBaTh ~ 00pa3oBaHUE | OPraHU30BBIBATH ACSTEIbLHOCTD,

Hayuutscs HNOHHAas CBSI3b, | HOHHOM CBSI3M HAa TUIIMYHBIX | yMEHHE paboTaTh C Y4eOHHKOM;
3aMuChIBaTh CXEMBI K03 HULIHEHTHI U npuMepax MIPOU3BOJIUTH MOUCK HH(pOpMaIUH,
00pa3oBaHUsl MOHHOM | MHAEKCHI. KoMMmyHuKaTHBHBIE




CBA3UM MCXKAY aTOMaMH
THUIIMYHBIX MCTAJIJIOB U

:IJITAHUPOBAThH yuyeOHOE
COTPYJIHUYECTBO; BIAJETh PEUBIO;

HEMETAaJUIOB. PerynasitTuBHble: MIPUHUMATh
y4eOHYI0 3a/1a4y;
JInuHoCTHBIE: OTBETCTBEHHO
OTHOCHUTHCSI K 00YUCHHUIO;
12 KoBanientHas [ToznakomuThCs ¢ | KoBanenrnas 3HaTh ONpPEICIICHUS Ilo3naBaTenbHbIE: OCBauBAaTh
HETIOJIsIpHAS KOBaJICHTHOM HEMNoJIApHAas ~ XHMM. | KOBAJICHTHOU CBA3H, IIPUEMBI HCCIIEA. JESTENIbHOCTH;
CBA3b XUMHUYECKOM  CBSI3bIO, | CBA3U. OMHAapHAsi, | BaJ€HTHOCTH; YMETh VYcranaBnuBaTh NPUYUHHO-
(Ypok omkpwimus | HayduThCS 3alUCBHIBATDH | IBOMHAS U TPOIHAs | COCTaBIATh CXEMY CJICICTBEHHBIE CBSI3U;
HOB8020 3HAHUSL) CXeMbI 00pa30BaHUA CBA3HU. 00pa3oBaHUs KOBAJICHTHOM KoMMmyHukaTuBHbIe:
KOBAQJICHTHOU DneKTpoHHas U | HENOJISIPHOU CBSI3H, :IJIAHUPOBATh yueOHOE
HETOJISIPHOM CBSI3M ULl | CTPYKTYpHast COOTBETCTBYIOLINE COTPYAHUYECTBO; BIA/IETh PEYbIO;
JBYXaTOMHBIX MOJIEKYIN | (pOpMYJIBL. CTPYKTYpHBIE (POPMYIIBI, aJICKBaTHO BOCITPUHUMATH PEUb
BOJIOpO/A, azora, ONpeeNsATh KPAaTHOCTh YUHTEs,
KHCIIOpO/ia, TaJlOTE€HOB. CBSI3H. PeryasiTuBHble: MIPUHUMATH
CdopmupoBathb yueOHYI0 33/1a4y; COCTABIISTh IJIaH
MOHSATHE O KPaTHOCTH OTBETA;
KOBAQJICHTHOM JInuHOCTHBIE: OTBETCTBEHHO
CBSI3H. OTHOCUTBCSI K OY4EHHIO;
13 Onekrpoorpunar | CucreMaTu3nupoBaTh KoBanentnas 3Hath nousaTus: 20, IHo3HaBaTenbHbIC: OCBaMBAaTh
enbHOCbKOBasieH | MOHATHS 0 | mossipHas XHUM. | CTEIIEHb OKHCIIEHUS; YMETh | IPUEMbI UCCIIE]. IEATEIbHOCTH;
THasT  TOJIApHAs | KOBAJIEHTHOM CBS3b, 90 | COCTaBIATH CXEMBI yCTaHaBIIMBATh MPUYUHHO
CBSI3b. XUMHUYECKON CBSI3M. | YACTHUHBIN 3apsa. | oOpa3oBaHUs  KOBAJEHTHOM | CJIEICTBEHHBIE CBA3H;
(Ypox omxpwimus | [103HaKOMUTBCS c CBSI3U, noka3piBaTh | KoOMMyHUKATHBHBIE:
H08020 3HAHUS) MTOJISIPHOM CMelIeHue AJNIEKTPOHHOM | :MJIAHUPOBATh yuyeOHOE
KOBJICHTHOM MJIOTHOCTH. COTPYAHUYECTBO; BIIAJIETh  PEUBIO;
XUMHUYECKON CBSI3BIO U aJICKBaTHO BOCITPUHUMATH PEUb
ANEKTPOOTPHULIATEIBLHOC YUHTEIs,
TBIO Kak Mepou PerynasitTuBHbIie: IIPUHUMATh
HEMETAJUTMYHOCTHU yueOHYI0 33/1a4y; COCTABIISIThH IJIaH

anemeHToB. Hayuutbcs
3aIUCBIBATh CXEMBI

OTBETA,

JINYHOCTHBIE: OTBCTCTBCHHO




o0pa3oBaHUs MOJIEKYJ OTHOCHUTBCS K 00y4eHu1o;
OMHAPHBIX COEIMHEHHH JEMOHCTPUPOBATh CIOCOOHOCTH,
3JIEMEHTOB- MPOSBIISATH TO3HABATENbHBIH
HEMETAJIJIOB. UHTEpPEC
14 Merammueckas | Paccmorpets Merannnueckas 3HaTh noHATUA: XUM. CBa3p | Ilo3HaBaTe/IbHBIE: OCBaBaTh
cBs3b (Vpox MPEJCTaBICHUE O CBSI3b, METaJUINYeCKasi: yMETh IIPUEMBI UCCTIe]I. IeATEIbHOCTH;
OMKPLIMUSL METAJJTNYECKON CBSA3H. | 00OOIIECTBIEHHBIE | ONMPEAESATh THUI XUM. CBSI3U, | YCTaHABJIMBATH MPUUUHHO-
HO0B020 3HAHUSL) [Ipoananu3upoBarh Ha | 3JEKTPOHBI. COCTaBJIATH CXEMBI CJICZICTBEHHBIC CBSI3H;
ee puMepe eANHYIO 00pa30BaHUs CBSI3H. KoMMmyHukaTuBHbIe:
MPUPOTY XUMUIECKHUX IUIAaHUPOBATh Y4eOHOE
CBSI3EH. COTPYIHUYECTBO; BIAJIETh PEYBIO;
aJIeKBaTHO BOCTIPUHUMATH PEYb
yUuTeNs,
PeryasiTuBHBIE: IPUHIMATH
yueOHYI0 33/1a4y; COCTABIISTh ILJIaH
OTBETA;
JIM4HOCTHBIE: OTBETCTBEHHO
OTHOCHUTBCS K O0yUEHUIO;
JIEMOHCTPUPOBATh CIOCOOHOCTH,
MIPOSIBIISTH TIO3HABATEIbHBIN
MHTEpeC
15 O60061eHue 1 CucremaTu3upoBaTh XapakTepHu30BaTh: XUM. ITo3naBaTenbHbIE: yMEHHE
cucTeMaTh3alus | U3y4eHHBbIH MaTepual snemeHTsl (o1 H o Ca) Ha HaOJII0AaTh U IeJ1aTh BBIBOJIBI
3HAHUH [0 TEME | O CTPOSHWH aTroMma, OCHOBE WX ITOJIO’KEHHUS B OpraHU30BBIBATH JIESATEILHOCTD,
«ATOMBI XUM. BUAX XUMHUYECKOH NEepUOIMYECKOl cucTeme yMeHue paboTaTh ¢ y4eOHHUKOM;
DIIEMEHTOBY. CBA3H. .. MenneneeBa u MIPOU3BOJIUTH MOUCK HH(pOpMaIUH,
(Ypox ocobeHHocTell crpoeHuss ux | KoMmMyHHKaTHBHBIE
0buememooonoz aTOMOB. :TJTAHUPOBATh yuyeOHOE
uyeckou COTPYAHUYECTBO; BIIAIETh PEUbIO;
HanpaeieHHocmu) PeryasiTuBHbI€: PUHUMATD

yueOHYI0 33/1a4y;
JIMUHOCTHBIE: OTBETCTBEHHO
OTHOCHUTBCS K OOYUCHHUIO;




16 KonTposabHas Kontposnp 3HaHuii u YMeTh OOBSICHSTD ITo3HaBaTe/IbHBIE:OPTraHN30BbIBAThH

padora YMEHUN ydaluxcs IO 3aKOHOMEPHOCTH M3MEHEHHS | JeSITeIbHOCTh, YMEHHE pPadoTaTh C

Nel mo Teme | TeMe «ATOMBI CBOMCTB 3JIEMEHTOB MaJIbIX y4eOHUKOM;

«ATOMBI XUMHYECKHUX NIEPUOJOB U TJIaBHBIX KoMMyHUKaTHBHbIE!

XUM. JJIEMEHTOB) HOATPYII; OINpPENeNATh THII | IJIAHUPOBATh yueOHOE

JIeMEHTOB. XUMHUECKOH CBSI3U B COTPYJIHUYECTBO;

(Vpox BEIIECTBE PeryasiTuBHbIe: IPUHUMATD

pazeusarowezo yueOHYy0 33/1a4y;

KOHMPOJis) JInuHocTHBIE: OTBETCTBEHHO
OTHOCHTBCS K O0YUYEHHUIO, YMCHHE
pabotath ¢ TecToM; (opMHpoBaHUE
HaBbIKa CaMOIIPOBEPKHU U
CaMOOLIEHKHU.

IIpocThie BemecTBa —7 4acoB
17 IIpocteie IIposecTn ananus Dusnueckue 3HatTb oOmue pusnueckue Io3naBarenbHbIe:

BEIIECTBA — KOHTPOJIbHOM paboThl. | CBOMCTBa CBOICTBAa METAJIOB, Ha0JII0AaTh U JIeJ1aTh BHIBOJIBI

METaJLJIbL. [ToBTOPUTH METaJJIOB: OCOOEHHOCTHU CTPOEHHMSI UX OpraHU30BBIBATD JESATEIBHOCTD,

(Vpox peghnexcuu | ocobeHHOCTH KOBKOCTb, aTOMOB. yMeHue paboTaTh ¢ y4eOHUKOM;

u CTPOEHHMSI aTOMOB IJIaCTUYHOCTb, YMeTh XapakTepu3oBaTh: IIPOU3BOJUTH MOUCK HH(pOpMaIUH,

OMKPbIMUSL METAJIJIOB U TATY4ECTb, CBSI3b MEXKIY COCTAaBOM, KomMMyHuUKaTHBHbBIE:

H08020 3HAHUS) METAJINYECKYIO CBSI3b. | METAJUIMYECKUI CTPOEHHEM U CBOMCTBAMU IUIAaHUPOBATh y4eOHOE
ITozHakOMUTBCH C OJIECK, AEKTPO- U | MIPOCTBIX BELIECTB METANIOB | COTPYIHUUYECTBO BIAJETh PEUBIO;
o0ImMMH TEIIONPOBOAHOCTh PeryasituBHble: npuHUMaTh
¢bu3nyecKkuMu yueOHYI0 33/1a4y;

CBOMCTBaMH JIN4YHOCTHBIE: OTBETCTBEHHO
METAJIJIOB. OTHOCHTBCS K 00YUEHHUIO;
18 IIpoctsie CucrematusnpoBaTe U | biaaropoiHbie 3HaTh 0COOEHHOCTH Ilo3naBaTenbHbIE:

BEIIECTBA — MIOBTOPHUTH raspl, QJNIOTPONHS | CTPOEHUSI aTOMOB HaOII0AaTh U JIeN1aTh BHIBOJIBI

HEMeTaJlJIbL. 0COOCHHOCTH CTPOCHHUS | U aJNIOTPOIHbBIE HEMETAaJIJIOB, COCTAB OpraHU30BBIBATH JESATEILHOCTD,

Annorponus. aTOMOB HEMETAJUIOB U | BUJIOM3MEHEHUS BO3/yXa, YCIIOBUS pEakiui | yMEHHue paboTaTh ¢ y4eOHUKOM;

(Vpox omxpoimus
HOB020 3HAHUS)

KOBAJIEHTHYIO
HETOJIPHYIO CBS3b,
MTOJIOKEHNE

(Kucnopos 1 030H,
¢dochop kpacHsblif u
OeJIbIi, aMa3 u

TOpPEHUA U €€ IIpeKpaleHUA
YMeTp XapakTepu3oBaTh:
CBsI3b MEXJ1y COCTaBOM,

MIPOM3BOIUTH MTOMCK WH(POPMAIINH,
KommyHukaTuBHbIC:
:TJIAHUPOBATh yuyeOHOe




"HeMmetawios B [IC.

rpadur).

CTPOCHUEM U CBOMCTBaMM

COTPYAHHUYECTBO, BIAACTh PCYBIO;

Ilo3HakoMUTBCS MIPOCTHIX BEIIECTB PeryasiTuBHbI€: IPUHUMATD
¢ GU3MYECKUMU HEMETAJIJIOB. y4eOHYI0 3a/1a4y;
CBOMCTBaMH JIMYHOCTHBIE: OTBETCTBEHHO
HEMETAJIJIOB. OTHOCHUTHCSI K 00YUCHHIO
19 Komuuecro Cdopmuposath KomuuectBo ‘VYMeHHnE BBIYHMCIATE: IMo3HaBaTenbHBIE: . YMEHUE paOOTATh

BEIIECTBA. IOHSTHE O BEIIECTBA, KomnuyecTBo BeliecTBa Mo B IpYIIe, yMCHHUE

Mosipaast Macca. | KOJIMYECTBE BEIIECTBA | MOJIb,YUCIIO Macce, MaCCKOJIMYECTBY CaMOCTaJITOPUTMY.

(Vpox omkpvimus | v efMHUIAX €TO ABorajpo. BEILECTBA, YUCITYyYaCTHULL. KoMMmyHukaTuBHbIe:

HOB8020 3HAHUSL) WU3MEPEHUS: MOJIb, 3HaTh NOHSTHS: MOJIb, YUCJIO | :TUIAHUPOBATH yueOHOE
MOJIb, KMOJIb. 3yunTh ABarajipo. COTPYIHUYECTBO; BIAJIETh PEUBIO;
MIPEACTABJICHUE O aJICKBaTHO BOCIIPUHUMATH PEUb
MOCTOSIHHOM ABarajpo. YUHTEs,
OOBACHUTD PerynasiTuBHBIC: IPUHUMATH
B3aUMOCBSI3b (DU3UKO- yueOHYI0 33/1a4y; COCTABIISTh ILJIaH
XAMUYECKHUX OTBETA;
BEJIMYHH: MACCHI, JIMYHOCTHBIE: OTBETCTBEHHO
KOJIMYECTBA U YKCIIa OTHOCHUTHCS K 00YUCHHIO;
YaCTHII. JEMOHCTPUPOBATH CIIOCOOHOCTH,

MIPOSIBJISATH TTO3HABATEIBHBIIN
MHTEpEC.
20 MounsipHblit CdopmupoBath MounsipHblii 00b€M, | YMeETh IPOU3BOIUTH ITo3HaBaTenbHBbIE:: YMEHHE paOOTaTh

00BeM IIOHSTHE O Hopwmainbnslie pacyeTsl C UCIOJIB30BAHUEM | B TpYyIIE, YMEHUE

ra30B. MOJISIPHOM, YCJIOBUS. mouatuu N, M, Vm, NA CaMOCTOSITENIbHO paboTaTh 1Mo

(Ypox omxpvimus | MUITAMOIIIPHOM, AITOPUTMY.

H0B020 3HAHUS) KIJIOMOJISIPHOM KoMmyHuKaTuBHBIE:

00BEMOB T'a30B U
eIMHHIIAX HX
WU3MEpEHUs: JI/MOJIb,
MJI/MOJIb, M3 /KMOJIb.
Hayuurscs
MTPOU3BOJIUTH PACYETHI
C UCIIOJIb30BaHUEM

IUIaHUPOBATh yueOHOe
COTPYAHUYECTBO, BIIAACTh PCYBIO,
aJIeKBaTHO BOCIIPHHUMATH PEUb
YUUTENS;

PeryasiTuBHBIE: IPUHIMATD
yueOHYIO0 33/1a4y; COCTaBIISITh IJIaH
OTBETA;




noHaTH n, M, Vm,
NA

JInYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTHCS K 00YUEHUIO;
JIEMOHCTPUPOBAThH CIIOCOOHOCTH,
MPOSIBJISATH TO3HABATENbHBIN
UHTEpEC

21 Pemenue 3axau | @opmupoBarb ymeHuss | KosmuectBo YMeTp pou3BOAUTH Io3HaBaTenbHBIE: YMEHHE
no MIPOU3BOJUTH PACUETHI | BELIECTBA pacyeTsl UCIOJIb30BAaHUEM CaMOCTOSITeNIbHO paboTaTh MO
®opmyue. (Vpor | c nousituii N, M, Vm, NA QITOPUTMY, HAaBBIK CAMOIIPOBEPKHU
0bujememooonoz | UCIOJIb30BaHUEM Y CaMOOIICHKH.
u- moHaTU n, M, Vm, KomMyHukaTuBHbBIE:
yeckolul NA IUIAHUPOBATh Y4eOHOE
HanpaenenHocmu) COTPYAHUYECTBO; BJIAJIETh PEUBIO;
aJICKBAaTHO BOCIIPUHUMATh PEYb
YUUTEIIs,
PerynsiTuBHbIC: IPUHUMATD
y4eOHYIO0 3a71a4y; COCTaBJIATh TJIaH
OTBETA;
JIMYHOCTHBIE: OTBETCTBEHHO
JEMOHCTPUPOBATH CIIOCOOHOCTH,
MIPOSIBJISATH TTO3HABATEIBHBIIN
HUHTEpeC
22 O0001eHne U ['pynnupoBarts, KonunuecTBo 3HaTh NOHATHUS «MOJbY, Ilo3naBaTenbHBIE: YMEHUE
CHCTeMaTHU3alMsl | BBIACIATD, BelIecTBa «MOJISTpHAsT Maccay, HaOJII0aTh U JIENIaTh BHIBOJIBI
3HAHMI 110 TeMe | aHaJIU3UPOBATh, «MOJISIPHBIN 00BbEMY. OpPraHU30BBIBATH JESTEIBHOCTb,
«IIpocTbie CHUCTEMaTHU3UPOBATH yMeHue paboTaTh ¢ yueOHUKOM;
BeIIECTBA 3HAHUSl U YMEHHUS 110 MIPOU3BOJIUTH MOUCK WH(OPMAITUH,




(Vpox

teme «IIpoctbie

KOMMYHI/IKaTI/IBHb162 IJIaHUPOBATb

00wememooonoe | BEIIECTBA» yuebHoe

u- COTPYIHUYECTBO; BIAJIETh PEUBIO;

yeckoil PeryasiTuBHBIE: TPUHUMATH

HANpaeIeHHoCcmu) y4eOHYI0 3a/1a4y;
JIMYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTBCS K 00YUEHUIO

23 KoHnTpoJubHasn KoHntposs 3HaHu 1 Ilo3HaBaTenbHBIC: YMEHHE

pa6ora yMEHUM 10 Teme CaMOCTOSITENIbHO paboTaTh MO

Ne2 o Teme «IIpocTrie BemecTBa» JITOPUTMY, HABBIK CAMOITPOBEPKH

«IIpocTbie Y CaMOOIICHKH.

BemecTBay. KoMMyHuUKaTHBHbBIE:

(Vpox AJIeKBaTHO BOCIIPUHUMATH PEYb

passusarowezo yUUTeI,

KOHMpOJis1) PeryasiTuBHbl€: TPUHUMATH
y4eOHYIO0 3a71a4y; COCTaBJIATh TJIaH
OTBETA;
JIM4HOCTHBIE: OTBETCTBEHHO
OTHOCHUTHCS K O0yUEHHIO;
JEMOHCTPUPOBATh CIOCOOHOCTH,
HPOSIBIIATH TO3HABATEIbHBIN
WHTEpEC

COEJVMHEHNWS XUMHNYECKHUX JIEMEHTOB —154acoB
24 Crenenb CdhopmupoBathb Crenenb VYmets onpenenarts creneHb | [lo3HaBaTenbHbIE: yMeHUE

OKHCIICHHSI. TIOHATHE O CTEIICHH OKHCIICHHS, oxucnenwus mo [1C, mo CaMOCTOSITENILHO PaboTaTh 10

(Ypox pegnexcuu | oxucnenus. Hayuntscs | bunapusie bopmyre GuHapHOTO aJITOPUTMY, HaBBIK CAMOIIPOBEPKH U

u HaXOJ/IUTh COCIMHEHUS, COCIIMHEHUS M COCTaBIISITh CaMOOIICHKH.

OMKpLIMUSL CTETIEHU OKUCIICHUS 10 | XUMHUYECKas (bopMynbl OUHAPHBIX KoMMyHuKaTHBHbBIE:

HOBbIX 3HAHU1) ¢dbopMyIie BeliecTBa U | HOMEHKJIATypa. COCIIMHEHUH 110 CTENICHH TUTAHUPOBATh yaeOHOe

COCTaBIIATH (POPMYIIBI
OMHAPHBIX COCTMHEHUN
10 CTeNeHU
OKHCJICHUS.

OKHCJICHHA.

COTPYAHUYECTBO; BIAIETh PEYbIO;
aJICKBATHO BOCIIPUHUMATh PEYb
YUMTEI,

PerynsiTuBHBIC: IPDUHUMATH




ITo3HakoMuTHCS €
HavaIaMu
HOMEHKJIaTyphl Ha
npuMepe OMHAPHBIX
COCTMHEHUH.

y4eOHYI0 3a/1a4y; COCTaBIIATh

IUTaH OTBETA,

JIMYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTBCS K 00YUCHHUIO,
JIEMOHCTPUPOBAThH CIIOCOOHOCTH,
NPOSIBJISTH TTO3HABATEIILHBIA HHTEPEC.

25 bunapuslie [ToznakomuThCs € bunapuslie YwMmets onpenensTh creneds | [lo3HaBaTe/bHbIE: YMEHHE
COCJIMHCHHS. HavyajsamMu COCIMHECHMUS, okucnenus 1o I1C, no CaMOCTOSITENILHO paboTaTh 1O
Jleryuue HOMEHKJIATyphl Ha XUMHYECKas dbopmyne GuHapHOTO JITOPUTMY, HABBIK CAMOIIPOBEPKHU U
BOJIOPOHBIC npuMepe OMHAPHBIX HOMEHKJIaTypa. COCIMHEHUS U COCTABJISATh CaMOOLICHKHU.

COETUHEHUSI. COeTMHEHU I dbopMyIbl OMHAPHBIX KoMMmyHukaTuBHbIe:

(VYpox omxkpoimus COEIMHEHUH IO CTEIICHU IJIaHUPOBATh y4eOHOE

H08020 3HAHU) OKHUCJICHUS COTPYIHUYECTBO; BIAJIETh PEYBIO;
aJICKBaTHO BOCIIPUHUMATH PEUb
YUUTEIS.
PeryasiTuBHbBIE: IPUHUMATD
yueOHYI0 33/1a4y; COCTABIISTh
IUTaH OTBETA.
JINYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTHCS K 00YUCHHIO;
JEMOHCTPUPOBATH CIIOCOOHOCTH,
TIPOSIBJISITH TTO3HABATEILHBIN HHTEPEC

26 Oxkcuapl Paccmotpets nonsitue | Okcunpl, CTeneHb 3HaTh NOHSTHS: CIOKHBIE Ilo3naBaTenbHBIE: YMEHUE

(Vpox omxpormus
HOB020 3HAHUSL)

00 oKcHaax.
Hayuurscs
3aMMCchIBaTh GOPMYJIbI
OKCHJIOB IO C. O.
Hao000poT,
OIIPEAEIATS C.0. IO
dbopmyne. 3akpenuTh
Ha OKCHJIaX 3HaHHE
XUMHYECKON
HOMEHKJIATYpBI 1151

OKUCJICHUS, XUM.
HOMEHKJIaTypa

BEIIECTBA, UX
KJIacCU(UKAIHUIO.

YMeThb onpeaenrs:

Cocras BemecTs 10
dbopmyre

YMeTb Ha3bIBaTh OKCH/IBI
OTIPENIeNATh: COCTaB BEIIECTB
no opmyne

HaOJIFOIATh U I€JIaTh BHIBOBI
OpraHU30BBIBATH JIEATEIBHOCTD,
yMeHue paboTaTh ¢ yUeOHUKOM;
MIPOU3BOJIUTH IMOUCK
uH(pOpMaLINH.
KommyHukaTuBHbIC:
IUIAaHUPOBATh Y4eOHOE
COTPYAHUYECTBO; BIIAIETh PEUbIO;
PeryasiTuBHBIE: TIPUHIMATH
yueOHYI0 3a1a9y




OMHAPHBIX
COEMHEHHIA.
[Tpou3BoaUTH pacueTh
C

UCTIOJIb30BaHUEM
(hopMyIT OKCUIOB.

JIM4YHOCTHBIE: OTBETCTBEHHO
OTHOCHTBCS K O0YUYECHHUIO

27 OcHoBaHHUS ITo3HakoMHUTECS C I'mapokcun-uoH, I'uapoxcun-uon, ocnoBanus, | [lo3HaBaTejbHBIE:: YMEHHE padOTATh

(Ypok omxpuimus | cocraBom, OCHOBaHUS, KauecTBeHHbIE peakiyi, B IpYIIe, yMEHUE

H08020 3HAHU) HA3BaHUSIMH, KauecTtBennsie WHUKATOPBL: JTAKMYC, CaMOCTOSITENIbHO paboTaTh MO
KIaccuukanuen u peaxkuuy, METHUJIOBBIM OpPaHKEBBIM, AITOPUTMY.
MPEICTaBUTEISIMH WHUKATOPBI: benondranenn. KoMMmyHukaTuBHbIe:
KJjlacca JaKMyc, IUIAaHUPOBATh Y4eOHOE
OCHOBaHUM. METHUJIOBBIH COTPYIHUYECTBO; BIAJIETh PEYBIO;
[IpoaomxuTh OpaHKEBBIH, aJICKBaTHO BOCIIPUHUMATH PEUb
dhopmupoBaHue 3HaHUK | peHoI(TaICHH. yUuTeNs
00 MOHAaxX Ha IpuMepe PeryasiTuBHbBIE: IPUHUMATD
CJIO>KHBIX HOHOB. yueOHYI0 33/1a4y , COCTaBIATh TUIaH
Paccmortperts pasnuune OTBETA;
MEXY 3apsaamMu JINYHOCTHBIE: OTBETCTBEHHO
HWOHOB H C.O. OTHOCHUTHCS K 00YUCHHIO;
CdopmupoBath JI€MOHCTPUPOBATh CIOCOOHOCTH,
IIpe/ICTaBICHHE O MIPOSIBIISATH TTO3HABATEIBHBII
KaueCTBEHHBIX MHTEPEC.
peakuusax Ha
IIpUMEpE LIET0YEH.

28 Kucnotsr. [To3nakoMuThCS C Kucnortsl, YMeTh pacro3HaBath ITo3HaBaTenbHbIE:: YMEHHE pabOTaTh

(¥pox omkpvimus | cocraBom, KHMCJIOTHBIE ONBITHBIM MTyTEM: B IpyIIie, yMEHUE

HOB8020 3HAHUSL) Ha3BaHUSIMH, OCTaTKH, CIIOXKHBIE | PACTBOPHI KUCIOT U CaMOCTOSITENIbHO paboTaTh O
Kkinaccudukanuen u u 1Ies104eil, Ha3bIBaTh AITOPUTMY.
MIPeICTaBUTENSIMU MIPOCTHIE HOHBI KHUCJIOTBI. 3HATh XUM. KoMmyHuKaTUBHBIE:
KJIACCOB KHCJIOT. CUMBOIIUKY: (DOPMYIIBI, TUTAHUPOBATh Y4eOHOE
[IpoaomxuTh COCTaB M Ha3BaHUA KUCIOT | COTPYAHUYECTBO; BIAJIETh PEUbIO;

3HaKOMCTBO CO

AACKBATHO BOCIIPUHUMATL PCUb




CJIO)KHBIMU HOHAMH Ha
npuMepe

KHCJIOTHBIX OCTaTKOB
KHCIIOPOJICOACPIKAIINX
kucioT. [TpogomkuTh
(dhopMUpOBATH 3HAHUS
0 Pa3INYHIX MEKITY
3apsijaMu HOHOB | C.O.
9JIEMEHTOB, 00

YUUTEJISI

PeryasiTuBHBIE: IPUHUMATH
y4eOHYI0 3a/1a4y; COCTaBIIATh

IUIaH OTBETA

JIMYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTHCS K O0yUEHUIO;
JIEMOHCTPUPOBAThH CIIOCOOHOCTH,
MIPOSIBJIATH TIO3HABATEIILHBIA HHTEPEC

WHIUKATOPaX.
29 Counn. ITo3znakomMuTh Comnu, 3HATh XUM. CUMBOJIMKY: Ilo3HaBaTenbHBbIE:: YMEHHE paOOTATh
(Ypok omxpoimus | yqammxcs ¢ HOMEHKJIaTypa ¢dbopMmyIbl, cocTaB U B TPYIIIE, YMEHUE
HOB8020 3HAHUSL) COCTaBOM U COJIEH. Ha3BaHUs COJIEH. CaMOCTOSTENIbHO paboTaTh 10
HA3BAHUSIMH COJICH. YMeTh Ha3bIBaTh: COJIU. AJNTOPUTMY.
[TponomkuTh KomMyHuKaTHBHbBIE:
¢dbopmupoBaHue TUTAHUPOBATh yueOHOe
YMEHUH pa3inuyarh Ha COTPYAHUYECTBO; BIIAJIETh PEUbIO;
MTUCHMeE aJIeKBaTHO BOCIIPHHUMATH PEYb
3apsi/ibl HIOHOB U C.O. yuuTens
aneMeHToB. Hagatp PeryasiTuBHBIE: TPUHIMATH
3HaKOMHTD y4aluxcs ¢ yueOHYI0 3a/1a4y; COCTaBIISATh
TeHETUYECKUMHU TUTaH OTBETa
psaMu METaJJIOB U JIM4HOCTHBIE: OTBETCTBEHHO
HEMETaJJIOB. OTHOCHTKCS K 00YYEHUIO;
JIEMOHCTPUPOBATh CIIOCOOHOCTH,
MIPOSIBJISTH TIO3HABATEILHBIA HHTEPEC
30 OcHoBHbIE IToBTOPUTH, 060OIUTH Ymets onpenensaTs: coctaB | [lo3HaBaTe/ibHBIE:: yMEeHUE paboTaTh
KJTIaCCHI " BEIIECTB 110 popMmyIie, B TPYIITIE, YMEHUE
HEOPraHMYeCKUX | CUCTEMAaTHU3UPOBATh NPUHAAIEKHOCTD BEIIECTBA | CAMOCTOATENBHO paboTaTh MO
BEIIIECTB. 3HAHUS ¥ YMEHUS O K OTIPE/ICTICHHOMY KJIACCY ANTOPUTMY, yMEHHUE paboTaTh C
(Vpox C.0., CIIOXKHBIX COEJIMHEHUH, CTENEeHb y4eOHUKOM, CITPAaBOYHHUKAMU,
obujememooono2 | BELIECTBaX U UX OKHCIICHHSI DJIEMEHTOB B SHIUKIIOTICIMSIMH U T.TI. YMEHHE
uyecKkou KJaccu(uKanuu. COEIMHEHUH. 0000111aTh, KJIaCCU(PHUIIUPOBATH,




HanpaeieHHocmu,)

JIeN1aTh BBIBOJIBL.
KoMMyHuKaTHBHBIE
IUIAHUPOBATh yueOHOe
COTPYJIHUYECTBO; BIAJIETh PEYBIO
PeryasiTuBHBIE: IPUHUMATh
y4eOHYI0 3a7a4y

JIM4HOCTHBIE: OTBETCTBEHHO
OTHOCUTBCS K O0YUEHUIO

31 AmopdHbIe u CdopmupoBath TBepable BellecTBa: | 3HATh TUIIBI ITo3HaBaTeILHBIE: OCBAUBAThH
KPUCTAJUTMYECKHUE | TTOHSATHE O aMop(QHBIC U KPUCTATIMYECKUX PELIETOK. | IPUEMBI UCCIE. AESITEIbHOCTH;
BEIIECTBA. KPUCTAITTUYECKOM U KpUCTAINIMYECKHE. | YMETh Ha3bIBaTh MPUMEPHI YcTaHaBIuBaTh MPUUUHHO
(Ypok omxpoimus | amopdHoMm coctossHuu | Kpucraminueckue | BEIIECTB € pa3HbIMU THUIIAMU | CJIEACTBEHHBIE CBSI3U
H08020 3HAHU) TBEPAbIX BEILECTB. PEILIETKU: aTOMHBIE, | KPUCTAUINYECKUX peleToK, | KoMMyHuKaTuBHbIE:

[ToznakomMuThCS C HOHHBIE, uX (pu3uveckre CBONCTRA. :TUIAaHUPOBATH yueOHOE

TUTIAMU KPHCT. METAJTTNYECKHE U COTPYIHUYECTBO; BIAJIETh PEYBIO;

pEILIeTOK, UX MOJIEKYJISIPHBIE. aJICKBaTHO BOCITPUHUMATH PEUb

B3aMMOCBS3BIO C 3akoH YUUTENA

BHJIaMH XUM.CBSI3U U TTOCTOSTHCTBA PeryasiTuBHbBIE: IPUHUMATD

WX BIMSTHUEM COCTaBa. yueOHYI0 33/1a4y; COCTABIISTh

Ha Qpu3NYecKue IIJIaH OTBETA

CBOMCTBA BEILIECTB. JINYHOCTHBIE: OTBETCTBEHHO

OOBSCHUTD 3aKOH OTHOCHUTHCS K 00YUCHHIO;

MOCTOSTHCTBA COCTAaBa. JEMOHCTPUPOBATH CIIOCOOHOCTH,
TIPOSIBJISITH TTO3HABATEILHBIN HHTEPEC

32 YucTteie Paccmotpets nonsitue | Yuctele BenjecTBa | 3HaTh 3HaYEHUE CMECEH B Ilo3naBaTebHBIE: OCBAaUBATH
BELIECTBA U O YHCTOM BEIIECTBE U | U CMECH, 0C000 MIPUPOJIE U )KU3HU YEJIOBEKa, | MPUEMBI UCCIE. AeSITeNbHOCTH;
CMECH. CMECH BEILECTB. YHCThIE CIocoObI pa3IeneHus yCTaHaBIMBATh PUUYUHHO
Pa3nenenne PackpeITh 3HaueHUE BenrecTsa. Ous. cMeceH. CJIEICTBEHHELIE CBA3U
cMecen. cMecel B IIpUpoJie U SIBJICHUSL. KommyHunkaTuBHbIC:

(VYpok omkpoimust | )Ku3HM YeTOBEKa. JIMCTUILISIMS, UITH IUTAaHUPOBATh y4eOHOE
H08020 3HAHUS) ITo3HakoMuTHCS CO MIEpPETOHKA. COTPYAHUYECTBO; BIAJIETh PEUbIO;

croco0aMu pa3eneHus
cMecei.

Kpucrammmzanus u
BBIIIAPUBAHHUE.

aJIcKBATHO BOCIIPUHUMATh PEYb
YUUTEIIS




OuUnbTpOBAHUE.
Bosrouka.
OrcrauBaHue.
HenutensHas
BOPOHKA.

PeryasiTuBHBIE: IPUHUMATH
y4eOHYIO0 3a/1a4y; COCTABIISTh

IUTaH OTBETA

JINYHOCTHBIE: OTBETCTBEHHO
OTHOCHTKCS K O0YUCHHUIO;
JEMOHCTPUPOBATh CIOCOOHOCTH,
TPOSIBJISTH TI03HABATEIILHBIA HHTEPEC

33 IpakTuyeckas | Hayuurscs YmMmets oOpamatecs: ¢ xuMm. | [lonaBaTejbHBbIE: y HAOIIOIATh U
padora Ne2 MPOCTEUIIINM MOCyJ10M 1 JleJIaTh BBIBOJbI OPraHU30BbIBATH
«OuHncTKa criocobaM paszzieseHust 1a60paTOPHBIM JIeSITCIIEHOCTD,

NMoBapeHHOM cMecer — o0opynoBaHuEM. yMeHHe paboTaTh ¢ yUeOHUKOM;
COJIN». BBITIAPUBAHUIO, VMeTs HaOII01aTh, AeIaTh MIPOU3BOIUTH TTOUCK
(Vpox OTCTaWBaHUIO, 3amuCcy HAOJIOICHUH U uHpopmaruu
NPaKmuKym) (GUIBTPOBAHUIO. BBIBOJIbI. KoMmyHuKkaTuBHBIE:
[IponoxuTh IUTAHUPOBATh Y4eOHOE
dhopmupoBanue COTPYAHUYECTBO; BJIAJIETh PEUBIO
yMEHHUsI HaOMI0AaTh U PerynsiTuBHbBIC: IPUHUMATD
JIeJIaTh BBIBOJIBL. yueOHy0 3a/1auy
JIMYHOCTHBIE: OTBETCTBEHHO
OTHOCUTBCS] K 00YUEHUIO
34 MaccoBas u Ha ocHoBe MaccoBas 1o YMeHne BBIUUCIATH Io3HaBaTebHbIE: YMEHHUE

oObeMHast

TSI
KOMITOHCHTOB B
CMecH.

(Ypox oTkpsITHS
HOBOTO 3HAHMUS)

c(hOpMHUPOBAHHOTO B
Kypce MaTeMaTHKH
IIOHATHUA «4aCThb OT
LIEJIOT0»
chopMupoBaTh
YHUBEpCaJIbHOE
pacueTHOE MOHATHE
«moms». OTHecTH
IIOHATHUE O0JI K
XUMHAYECKUM
BEIIECTBAM H
pPaccMOTPETh TaKyIO

MPUMECH.
O0beMHas J10JIA.

MaccOBYIO U 00BEMHYIO
JIOJIIO TIPUMECEHN.

CaMOCTOSITENILHO paboTaTh O
aJITOPUTMY, HaBBIK CAMOIIPOBEPKH U
CaMOOIICHKH.
KommyHukaTuBHbIC:
IUTAaHUPOBATh yueOHOE
COTPYAHUYECTBO; BIIAIETh PEUbIO;
aJIeKBaTHO BOCTIPUHUMATH PEYb
yuuTens

PeryasiTuBHBIE: TIPUHIMATH
yueOHYI0 3a/1a4y; COCTABIISATh
TUTaH OTBETA

JIMYHOCTHBIE: OTBETCTBEHHO




Pa3HOBHUAHOCTD €TO,
KaK JOJIsI MPpUMECH.

OTHOCHUTHCS K O0yUEHHUIO;
JIEMOHCTPUPOBATh CIIOCOOHOCTH,
MPOSBIISATH TMO3HABATENbHBIH
UHTEpPEC

35 Pacuers, CdopmupoBath MaccoBas noss YMeHue BBIYUCTATh Ilo3HaBaTebLHBIE: YMECHHE
CBSI3aHHBIE YHHUBEpCAIbHOE IIPUMECH. MacCOBYIO U 0OBEMHYIO CaMOCTOSITENILHO paboTaTh 110
C MOHSATUEM JIOJIH. | PACUETHOE MOHSITHE O6beMHas 1osl. JIOJTIO TIPUMECEH. JITOPUTMY, HABBIK CAMOIIPOBEPKU U
(Vpox «nossi». OTHeCTH CaMOOLICHKH.
obwememooonoe | OHATHE 10JIA K KoMMmyHukaTuBHbIe:
uyeckou XUMHYECKUM IUIAaHUPOBATh Y4eOHOE
HanpaeieHHocmu) | BEeIleCTBaM 1 COTPYIHUYECTBO; BIAJIETh PEYBIO;
paccMOTpeTh TaKyko a/IeKBaTHO BOCIIPUHUMATh PE€Ub
Pa3HOBUAHOCTH €TO0, yUUTENSA
KAaK J10J1sl IPUMECH. PeryasituBHble: npuHUMaTh
yueOHYI0 33/1a4y; COCTABIISTh
IUTaH OTBETA
JINYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTHCS K 00YUCHHIO;
JIEMOHCTPUPOBATh CIOCOOHOCTH,
IIPOSIBIISATH IO3HABATENIbHBIN HHTEPEC
36 IIpakTnyeckass | 3aKpenuTh Ba)KHEUIINE YMeTb IpOU3BOIUTH Ilo3HaBaTenbHBIEC: yMEHUE
paGora Ne3 XUMHUYECKHUE MOHSTHS: pacueThl MacCcoBOM J0JIH, Ha0JII0/1aTh U JIeNaTh BHIBOJIbI
«IIpuroroBiaenu | Mr, n, M, NA, w paboTaTh ¢ 1a00paTOpPHBIM OpPraHU30BBIBATH JEATEIBHOCTD,
e PacTBOPEHHOTO 000pyI0BaHKEM; yMeHue paboTaTh ¢ yueOHUKOM;
PacTrBopa». BELIECTBA, HCII0JIb30BaTh IIPOU3BOJIUTH ITOUCK
(Ypox MoJ1b. OOy4YHTHCS NpUOOpPETEHHBIE 3HAHUS U uH(popManun
NpaKmuKym) 1a00paTOPHBIM YMEHMSI B IPAKTUYECKOU KommyHunkaTuBHbIC:
oTeparusm - JESITEIIbHOCTH U IUTAaHUPOBATh yueOHOE

B3BEIIMBAHKE, OTOOP
po0 TBEPIBIX U
KHUJIKUX BEIIECTB,
MPUTOTOBJICHHE
pacTBOPOB.

MOBCEHEBHOM KU3HU:
MIPUTOTOBJICHUSI PACTBOPOB
3a/IaHHOM KOHLIEHTPAIUU.

COTPYIHHYECTBO; BIAJCTh PEUBIO
PerJISITHBHI)Ie: MIpUHHUMATh
yueOHyI0 3a/1a4y

JIMUHOCTHBIE: OTBETCTBEHHO
OTHOCHUTBCS K OOYUSHHIO




OTtpaboraTh Ha
MPAKTUKE XUMUYECKUE
pacyersl ¢
HCIIOJIb30BAaHUEM
YKa3aHHBIX BBIIIIE
(U3UKO-XMMHYECKHIX

XapaKTEPUCTHK.
37 Ypok- [ToBTOpPUTH, 06001IKUTE | COoeuHEHUS VYmetp npumenats 3YH Ilo3HaBaTenbHBIEC: yMEHUE
yIpa)kHEeHHe [0 | ¥ XUMHAYECKUX HaOJII0AaTh U J1eJ1aTh BHIBOJIBI
TeMe CUCTEMATHU3UPOBATh 3JIEMEHTOB OpraHU30BBIBATH JESATEIBHOCTD,
«CoenuHeHus 3HaHUS U yMEHUS yMeHue paboTaTh ¢ y4eOHHUKOM;
XUM. IIPOU3BOJIUTH IOUCK
3JIEMEHTOB. uHpopManuu
(Vpox KommyHukaTnBHbIe
0buememooonoz :IJITAHUPOBAThH yuyeOHOE
uveckou COTPYJIHUYECTBO; BIAJIETh PEYBIO
HanpaeieHHocmu) PeryasiTuBHBIE: TPUHUMATh
y4eOHyI0 3a71a9y
JINYHOCTHBIE: OTBETCTBEHHO
OTHOCUTBCS] K 00YUEHUIO
38 KonTpoabnas IIpokoHTpOIMpPOBaTH VYMeTh HaXOUTH CTETIEHb ITo3naBaTenbHbBIC: yMEHNE
padora 3HAHUA U YMEHUS IO OKUCJICHHUS, OTIPEETATh CaMOCTOSITENILHO paboTaTh O
Ne3 o Teme TeMe «CoequHeHUs KJIaCC BEILIECTBA, Ha3bIBATh QJITOPUTMY, HaBBIK CAMOIIPOBEPKU U
«Coennnenus XUMHYECKHX BElIECTBAa U3yYEHHBIX CaMOOLIEHKH.
XHM. 3JIEMEHTOB KJIACCOB KoMMyHuKaTHBHbBIE:
3J1eMEHTOBY. BBIUHCIISATH MAaCCOBYIO a/IeKBaTHO BOCIIPUHUMATh peUb
(Vpox JIOJIO BELIECTBA B PACTBOPE, | YUUTEIN
pazeusarue2o BBIYUCIIATH V. m V PerynsiTuBHbIC: IPUHAMATH
KOHMPO.IA) MCXOJHOI0 BEUIECTBA, yueOHYI0 3a/1a4y; COCTABIISATh

COJIEpXKAIIETO TPUMECH

IJIaH OTBETA
JINYHOCTHBIE: OTBETCTBEHHO
OTHOCHTHCS K 00YUIECHHIO;
JIEMOHCTPUPOBATH CIIOCOOHOCTH,




MPOSIBJIATH TIO3HABATEIIbHBIN
UHTEpEeC

N3MeHeHus1, npoucxoasime ¢

BenecTeaMi — 12 yacos

39 dusnueckue IToBTOpUTH OTIMYMS IIpusnaku x.p., 3HaTh MOHATUSL: Ilo3HaBaTenbHBIE: OCBAUBATH IIPUEMBbI
SIBJICHMS. XUMHYECKUX SBJICHUUA | YCIOBUSA TCUCHUS XUMHYECKUE PEAKIIUH, HCCIIeH. NeATSIbHOCTH;
XuMmudeckue 0T (PU3HYCCKHUX. X.p., peaKuuu 9K30- H yCTaHaBIMBATh PUYUHHO- CIIEJACTBEHHBIE
peakuuu, Ilo3HakoMHUTHCS C JK30- U SHJIOTEPMUYECKUE CBSI3H
YCJIOBHS U MIPU3HAKAMU U SHIOTEPMUUYECKHE | PEaKIMH. 3HATH KoMmyHukaTuBHbIE:
MpU3HAKHU YCIIOBUSIMU TE€UECHHS peaKuu rOPeHUs. CYIIHOCTb, TPU3HAKHU IUIAHUPOBATh Y4eOHOE
WX TIPOTEKaHHUS. XAMUYECKHUX Y yCIIOBUS MPOTEKAHUS COTPYAHUYECTBO; BJIAJIETh PEUbIO;
(Vpox pegprexcuu | peaximi. peaKIui. aJIcKBaTHO BOCIIPUHUMATh PEYb
u Cdopmuponathb YUUTEIIS
OMKpbIMUsL MepBOHAYAIHLHOE PeryasiTuBHbIE: TPUHUMATH YU4EOHYIO
H08020 3HAHUS) MIOHSATHE O 3a/1auy; COCTaBIATh IJIaH
KJIacCU(PUKALHH OTBeTa
XUMHYECKUX PEaKIUn JIMYHOCTHBIE: OTBETCTBEHHO
10 IPU3HAKY OTHOCHUTHCS K O0yUYEHHIO;
BBIJICJICHUS WJIN JIEMOHCTPHUPOBATH CIIOCOOHOCTH,
IIOTJIOIICHUS TEILJIOTHI. MPOSIBIATH TO3HABATEIbHBII
HWHTEpEC
40 3akoH ONBITHBIM ITyTEM 3aKoH coXpaHEeHHUsl | 3HATh ONpEICIICHHE Io3HaBaTeIbHbIE: OCBAUBAThH IPUEMBI
COXpaHEHUs JIOKa3aTh U MAacCHI BEIIECTB. XHUMHUYECKOTO HCCe. NeATEIbHOCTH;
MAacCHI BEIIECTB. chopMynupoBaTh YpaBHEHUS. VYcranaBnuBaTh NPUUUHHO-
XuMudeckue 3aKOH CIICJICTBEHHEIE CBSI3HU
ypaBHEHUSI. COXpaHEHHUs MacChl KoMmmyHnkaTuBHbIE:

(Vpox omxpeimus
HOB020 3HAHUSL)

BEIIECTB.

IUTAaHUPOBATh YueOHOE
COTPYAHUYECTBO; BIIAIETh PEUbIO;
aJIEKBaTHO BOCIIPUHUMATH PEYb
yuuTens

PeryasiTuBHbIe: IPUHUMAThH YUEOHYIO
3aj1auy; COCTaBIATh TUIaH

oTBeETa

JIMYHOCTHBIE: OTBETCTBEHHO




OTHOCHUTHCS K O0yUYEHHIO;
JIEMOHCTPUPOBATh CIIOCOOHOCTH,
MPOSIBIISATH IO3HABATENbHBIN HHTEPEC

41 XuMHuecKue CdhopmynupoBaTs u XUMUYECKUE YMeTh paccTaBisITh ITo3HaBaTeIbHBIE: OCBAUBATh IIPUEMBI
YpaBHEHHUS. MpOaHaJIu3uPOBaATh ypaBHEHMUSI. KO3(PHUITMEHTHI B HCCIICH. NeATCIbHOCTH;
(Vpox MIOHSATHE O YPaBHEHUSX PEAKIIUH. YCTaHABJIMBATh TPUUUHHO-
0Owememoooso2y | XUMUYECKOM CJIEACTBEHHEIC CBSI3H
eckol ypaBHEHHUHU KakK 00 KomMmyHukaTtuBHbIe:
HanpaeienHocmu) | yCIOBHOM 3amucH IUIAHUPOBATh Y4eOHOE
XHUMHYCCKOH COTPYIHUYECTBO; BJIAJIETh PEUBIO;
peaKIuu C MOMOIIbIO aJIcKBaTHO BOCIIPUHUMATh peUb
XUMHYECKHX (OPMYIL. YUUTENSA
PeryasiTuBHbIE: TPUHUMATH YU4EOHYIO
3a7a4y; COCTABJIATH IUIaH
OTBeTa
JIMYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTHCS K O0yUEHHIO;
JIEMOHCTPHUPOBATH CIIOCOOHOCTH,
MPOSBIIATH TO3HABATEIIbHBIN
HWHTEPEC
42 PacueTtsl o Hayuurtsca EnuHunpl Brerunciars: konmnuectso | Ilo3HaBaTebHbIE: YMEHHUE
XUMHYSCKUM MPOU3BOAUTD PACUEThl | BAXKHEHIIUX BEIIECTBA, 00bEM, MACCy | CAMOCTOSITEILHO pabOTaTh MO AJITOPUTMY,
YpaBHEHUSAM M0 XUMHUYECKUM BEJIMYMH, AJITOPUTM | 110 KOJIUYECTBY HAaBBIK CAMOIIPOBEPKU

(Vpox omxpoimus
HOB020 3HAHUSL)

YpaBHEHUSIM: HAXO/IUTh
KOJIMYECTBO, Maccy U
00BEM MPOTYKTOB
peakuuy 1o
KOJIMYECTBY, Macce,
00BEMY UCXOTHBIX
BEIIIECTB, B TOM YHCIIE
u

B ClIydae, eCcliu
WCXOJTHBIC

pelieHus 3a/1a4uu.

BEILIECTBA,
Macce, 00beMy
peareHToB

WJIH TIPOJTYKTOB PEAKIIUU

U CAMOOLICHKH.
KommyHukaTuBHbIC:

IUTAaHUPOBATh yueOHOE

COTPYIHUYECTBO; BIAJIETh PEUBIO;
a/IeKBaTHO BOCIIPUHUMATh pPeUb

yuuTens

PeryasiTUBHBIE: IPHHUMATH YICOHYIO
3aj1auy; COCTaBIATh IUIaH

OTBeETa

JINYHOCTHBIE: OTBETCTBEHHO OTHOCHUTHCS




BEIIECTBA JTaHbBI B BUJE

pacTBOPOB HJIM CMECEH.

K 00y4YEeHHIO;

JEMOHCTPUPOBATh CIOCOOHOCTH,
MPOSIBJIATH TIO3HABATEIIbHBIN
MHTEpEC

43 Peaxnnn ITo3HakoMHUTECS C Peaknnn 3HATH HOHSTHE: Ilo3naBaTenbHbIE: yMEHUE PabOTATh B
Pa3oXKEeHHUS. peakuusIMu pazioKeHUsI. PEeaKIMK Pa3I0KEHUS rpyInme, yMeHue
(Vpox omxkpuimus | pa3noxxeHus U Ha4aTh YMeTb onpenensiTh u CaMOCTOSITEIIbHO PaboTaTh M0 AJITOPUTMY,
HOB8020 3HAHUSL) (dhopMUPOBATh YMCHHE COCTAaBJISITh PEAKIIUU yMeHue paboTaTh ¢ yueOHUKOM,
COCTaBJIATh Pa3IoKCHHUS. CIIPaBOYHHKAMHU,
ypaBHEHUS SHIMKJIONEIUSMU U T.II. YMEHUE
XUMUYECKUX PEaKITUH. 000011aTh, KJ1aCCU(PUIIUPOBATD,
JIeNIaTh BBIBOJGI.
KoMmmyHnkaTuBHbIE:
IUIAaHUPOBATh Y4eOHOE
COTPYJIHUYECTBO; BIAJIETh PEUYBIO
PeryasiTuBHBIE: TPUHUMATH YICOHYIO
3amauy
JINYHOCTHBIE: OTBETCTBEHHO
OTHOCHTBCS K 00YUEHHUIO
44 Peaxnun Paccmorpers nonstue | Peakuuun 3HATh MOHSTHE: ITo3HaBaTenbHBbIE:: yMEHHE paObOTaTh B
COCIMHEHHS 0 CYIIHOCTH peaKIuil COCIMHEHHUS peaKIK COeTUHEHUS nape, yMeHHe CaMOCTOSITENIbHO paboTaTh

(Vpox omxpeimus
H0B020 3HAHUS)

COETMHEHUSI.
[Iponoixuth
(dhopMHpOBaHUS
YMEHHSI 3alIMChIBAaTh
ypaBHEHUS
XUMUYECKUN PEaKIIU.

YMeThb onpenensirTs u
COCTaBJIIAITh PEAKIINU
COEJMHEHUS.

0 aJITOPUTMY, YMEHHE paboTaTh ¢
y4eOHUKOM, CITPABOYHHUKAMH,
SHIUKIIOTICISIMH U T.TI. YMEHHE
0000111aTh, KJIaCCU(PHUIIUPOBATH,
JIeNIaTh BBIBO/IBL.
KommyHunkaTuBHbIC:
IUTAaHUPOBATh yueOHOE
COTPYAHUYECTBO; BIIA/IETh PEUbIO
PeryasiTuBHBIE: IPUHUMATH YICOHYIO
3aauy

JIM4HOCTHBIE: OTBETCTBEHHO
OTHOCHTBCS K O0YUEHHUIO




45 Peaknnu Jlatp moHsiTHE O Peaknnn 3HATH HOHSTHE: Ilo3naBaTenbHbBIE: :yMEeHUE PaOOTATh B
3aMCIICHHSL. CYILIHOCTH 3aMCIICHHS. peaKkiy 3aMeIeHUs rpyInme, yMeHue
(YpOK OTKpBITHS | peaKluy 3aMEIICHHS. Peaknmu ooMeHa. YMeTb onpenensiTh u CaMOCTOSITEJIbHO PaboTaTh M0 AITOPUTMY,
HOBOT'O 3HAHMS) [Iponomxutsb COCTaBJISTh PEAKIIUU ymeHue paborats ¢
dhopmupoBaHue 3aMeEIlEHHUS. y4eOHHKOM, CIIPaBOYHHUKAMH,
yMEHUS SHIUKIIONEIUSMU U T.II. YMEHUE
3alUChIBaTh YPABHCHHS 000011aTh, KJ1aCCU(PUIIUPOBATH,
XUMUYECKUX PEaKIIUM, JIeNIaTh BBIBOJGI.
HayaTh (HOPMHUPOBAHHUE KoMMmyHukaTuBHbIe:
yMEHHUE MIPE/ICKA3bIBATh IJIaHUPOBATh y4eOHOE
MPOIYKTHI PeaKIIHii COTPYJIHUYECTBO; BIAJIETh PEUYBIO
3aMEIICHHS. PeryasiTuBHbBIE: IPUHUMATD
CdopmupoBath yueOHyI0 3a1a9y
MepBOHAYAIILHOE JINYHOCTHBIE: OTBETCTBEHHO
IOHSTHE O OTHOCHUTHCS K O0YUEHUIO
AIEKTPOXUMHUECKOM
psne
METAJIJIOB.
46 Peakuuu oomena. | PaccmoTpers nonsitue | Peakuuu oOMeHa. 3uarh noHsATHs: peakiuun | [lo3HaBaTebHbIe::yMEeHUE PadOTaTh B

(Ypoxk oTKphITHS
HOBOTO 3HAHMUS)

O CYLIHOCTH peaKIui
obmeHna. [IpoomxuTh
dhopmupoBanue
YMEHHS 3aIHCHIBATh
yYpaBHEHUS U
NPEABUICTH TPOIYKTHI
peakmuii ooMeHa.
CdhopmupoBathb
MepBOHAYAIIEHOE
MOHATHE 00 YCIOBUAX
TEUEHUS PeaKIni
MEX]y pPacTBOpaMH 10
KOHIIA.

oOMeHa, yCIOBHs
TE€YEHMsI peakuil 10
KOHIIA.

YMeTb onpeneinarhb
THI XUMUYECKOU
peaxkuu.

rpynie, yMeHue
CaMOCTOSITENILHO paboTaTh 1O allrOPUTMY,

yMeHHe paboTaTh C

y4eOHUKOM, CITPABOYHHUKAMH,
SHIUKIIOTICISIMH U T.TI. YMEHUE
0000111aTh, KJIaCCU(PHUIIUPOBATH,
JIeNIaTh BBIBO/IBL.
KommyHukaTuBHbIC:
IUTAaHUPOBATh YueOHOE
COTPYAHUYECTBO; BIIA/IETh PEUbIO
PeryasiTuBHBIE: TIPUHIMATH
yueOHyI0 3a1a9y
JIn4HOCTHBIE: OTBETCTBEHHO
OTHOCHUTBCS K O0YUEHHUIO




47 Tumsr [Iponomkars Bona u ee 3HATEL CBOIICTBA BOJIBI. Ilo3naBaTenbHbBIE: YMEHUE HAOIIOAATH U
XAMHYECKHAX dbopmMupoBaTth CBOMCTBA. YMeThb onpenensirthb JIeNIaTh BBIBOJbI
peaknuii Ha YMEHUS ONPEACIIATh THUII XUMHYECKOH OpraHU30BBIBATH JICSITEIBHOCTD,
npuMepe THII peaKkiuu. yMeHHe paboTaTh ¢ YIeOHUKOM;
CBOMCTB BOJIBI. XUMHUYECKON PEeaKIuu MIPOU3BOIUTH TTOMCK MH(GOPMAITHT
(Vpox omkpeimus | 0 IPU3HAKY YUCIIO U KoMMmyHuKaTHBHBIE:
H0B020 3HAHUS) COCTaB MCXOMHBIX IJIaHUPOBATh Y4eOHOE
BCIIECTB COTPYAHUYECTBO; BJIAJIETh PEUYBIO
Y IPOAYKTOB PEaAKIINH PeryasiTuBHbIE: TPUHUMATH YU4EOHYIO
3aauy
JIMYHOCTHBIE: OTBETCTBEHHO
OTHOCUTBCS K 00YUEHUIO
48 0O06o001mIeHNe 1 O000HTE, WsmeHenus, VMeTh Ilo3HaBaTenbHBbIE: YMEHHE HAOMIOAATh U
CHCTeMAaTH3alMsl | CUCTEMaTU3UPOBAThH MIPOUCXOMSIINE C -COCTaBJISITh (POPMYJIBI JIENaTh BBIBOIBI
3HAHMI 10 TeMe | 3HAHHS 10 TEME BEIECTBAMU BEIIECTB, YPaBHEHUS OpPraHU30BBIBATH JESATEIbHOCTD, YMEHHE
«A3menenus, «I3MeHeHHS, XUMHUYECKHUX PEAKITHA paboTath ¢ y4eOHUKOM;
NPOUCXO/SIIIHNE C | TPOUCXOIALINE C -OIpeAeNATh THII MIPOU3BOUTH MOUCK WH(OPMAIIUH,
BEIIECTBAMU . BEIIIECTBAMM XUMUYECKON pPeaKiuu KoMMmyHuKaTHBHBIE:
(Ypox - OIpEeneNTh TUTAHUPOBATh Y4eOHOE
0Owememooonoz [IpunaiexxHOCTh COTPYAHUYECTBO; BJIAJIETh PEUYBIO
uyeckou BEIIECTBA K PeryasiTuBHbI€: TPUHUMATH Y4EOHYIO
HAnpaeIeHHoCcmu) OTpeNIeTIEHHOMY KJIacCy. | 3amaqy
JIMYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTBCS] K 00YUEHUIO
49 KounTtpoabHas [TpokoHTpOIHPOBATH H3menenus, Ilo3HaBaTebHBIE: YMEHUE
pabora 3HAHUA U MIPOUCXOSTIIHE C CaMOCTOSITEIIbHO paboTaTh 1O AITOPUTMY,
Ned mo Teme YMEHHUS T10 TeMe BEIECTBAMU HABBIK CaMOIIPOBEPKH
«A3menenus, «I3MeHeHws, M CaMOOIICHKH.
MPOUCXO/SIIIHE C | TPOUCXOALINE C KoMMmyHukaTuBHbBIE:
BelIeCTBAMM». BEIIECTBOM» AJIEeKBaTHO BOCIIPUHUMATH PEYb
(Ypox yuuTeIns
paszsusaroue2o PeryasiTHBHBIE: TPHHUMATH YICOHYIO

KOHMPOJISL)

3aaavy; COCTABJIATH IJIaH




OTBeETa

JINYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTHCS K O0yUYEHHIO;
JIEMOHCTPUPOBAThH CIIOCOOHOCTH,
MPOSBIISATH TO3HABATENbHBIH
MHTEpPEC

50 IIpakTuyeckast | [IpokoHTpoIMpoBaTh Ilo3naBaTenbHbIe:: yMeHUE PabOTaTh B
paGora Ne 4 3HAHUA U YMEHUS 110 nape, yMEHHE CaMOCTOSITENIbHO paboTaTh
«ITpusHaku xum. | Teme «3mMeHeHus, 10 AIFTOPUTMY, YMEHHUE paboTaTh C
Peakumii». MIPOUCXOAAIIYE C y4eOHUKOM, CIIPaBOYHUKAMU,

(Ypox BEILIECTBAMM» SHUMKIIONEUSMHU U T.Il. yMEHUE

NPaKmuKym) 000011aTh, KJ1acCU(PUIIUPOBATH,
JIeN1aTh BBIBOJIBL.
KoMMyHuUKaTHBHbBIE:
IUIAHUPOBATh yueOHOe
COTPYAHHUYECTBO; BIIAIETh PEUBIO
PeryasiTuBHBIE: IPUHUMATH YUEOHYIO
3ajauy
JIM4HOCTHBIE: OTBETCTBEHHO
OTHOCUTBCS] K 00YUEHUIO

PACTBOPEHME. PACTBOPBL. CBOMICTBA PACTBOPOB DJIEKTPOJHUTOB — 20 yacos.

51 PactBopenue. [To3HakomuThCs € PactBopsl, 3HaTh, 4YTO PaCTBOPEHUE Ilo3HaBaTenbHBIC: yMEHUE
PacTBOpHMOCTb. | paCTBOpPEHHEM Kak THJIPATHI, (U3UKO-XMUMHUYECKHIA HaOJII0AaTh U IeJ1aTh BHIBOJIBI
Tumer (GU3NKO-XUMHUYECKUM | KPUCTAJUIOTHAPATHI. | TIPOIIECC OpraHU30BBIBATH JIESATEILHOCTD,
pacTBOpOB. IIPOLIECCOM U C yMeHHue paboTaTh ¢ y4eOHHUKOM;
(Vpox pegprexcuu | pactBopamu Kax MPOU3BOIUTH TTOUCK MH(GOPMAITIHI
u (U3NKO-XUMHYECKUMHU KoMMyHuKaTHBHbBIE:

OMKpLIMUSL CUCTEMaMHU. TUTAHUPOBATh yaeOHOE

HOB020 3HAHUSL)

COTPYIHHYECTBO; BIAJCTh PEUBIO
PerJISITHBHI)Ie: MIpUHHUMATh
yueOHyI0 3a/1a4y

JIMUHOCTHBIE: OTBETCTBEHHO
OTHOCHUTBHCS K OOYUSHHIO




52-53 | Onexrponutudec | M3yunts nonstus 06 DIEKTpOoNUTHYECKA | 3HATh NOHITHS: ITo3HaBaTeIbLHBIE: OCBAUBAThH
Kast NEKTPOJIUTAX U sl TUCCOLIMALIHUS. WOH, AJIEKTPOJINTUYECKAs IIPUEMBI HCCIIEA. AESTENbHOCTH;
JUCCOLUAITHSI. HEDJIEKTPOJIUTAX. DNEeKTPOIUTHI, JUCCOLIMAIINS, DNIEKTPOJIUT U | yCTaHABIUBATh IPUYUHHO-
Onextpoinutel 1 | PaccmotpeTh HEAJIEKTPOJIUTHI. HERJIEKTPOJIUT. CJIEJICTBEHHBIE CBA3HU
HEAJIEKTPOJIUTHL. | MEXaHU3M 3HaTh NOHATHS: KUCIIOTA, KoMMmyHukaTuBHbIe:
OcHoBHbIE JMCCOLMAIIMY BEIIECTB OCHOBaHUE, COJb. Y METh IUIAHUPOBATh y4eOHOE
MIOJIOKEHUS c COCTaBIISITh ypaBHEHUS COTPYJIHUYECTBO; BIAJIETh PEUBIO;
SM. Pa3IMYHbIM TUIIOM JUCCOLIMAIMU KUCIOT, aJICKBaTHO BOCITPUHUMATH PEUb
(Vpox omxpeimus | cBs3H. OCHOBaHHH, COJIEH. YUUTENA
HO0B020 3HAHUSL) PeryasiTuBHbBIE: IPUHUMATD

yueOHYI0 33/1a4y; COCTABIISTh ILJIaH
OTBETa
JInyHOCTHBIE: OTBETCTBEHHO
OTHOCHUTHCS K O0yUEHHUIO;
JEMOHCTPUPOBATH CLIOCOOHOCTH,
MIPOSIBJISATH TTO3HABATEIBHBIIN
MHTEpPEC
54 HNonHble CucremaTH3upoBaTh, MonexyispHble U 3Hathb ycnoBus npotekanus | [lo3HaBaTeabHbIE:
ypaBHEHUS MMOBTOPUTH U HNonnoe peaxiuit HFOHHOTO OOMeHa 10 | yMeHHue paboTaTh B Mape, yMeHHe
peaxuuii. 3aKpENUTh yCIOBUS ypaBHEHHE, KOHIIa. YMETh COCTaBIATh CaMOCTOSITENILHO paboTaTh O
(Vpox omkpvimus | mpoTeKaHus pEeaKI HOHHOTO | MOJIEKYJISIpHBIE, IOJIHBIE U aJITOPUTMY, YMEHHE paboTaTh ¢
H08020 3HAHUS) peakiuii oOMeHa 10 oOMeHa, COKpAaIlICHHbIE MOHHBIC y4eOHHKOM, CIIPaBOYHUKAMH,
KOHIIA. HEWUTpaIu3alni. YpaBHEHUS peaklnii SHUMKIIONEIUSAMU U T.II. YMEHUE
Cdopmuponath obmeHa. 000011aTh, KJI1aCCU(PUIIUPOBATH,
yMEHUE JiefaTh BBIBOJIBI.
CocraBnenus KoMmyHuKaTuBHBIE:
MOJIEKYJISIPHBIX, TUTAHUPOBATh Y4eOHOE
WOHHBIX TTOJTHBIX H COTPYJIHUYECTBO; BIAJIETh PEYBIO
COKpaIIeHHBIX PeryasiTuBHbIE: TPUHUMATH
YpaBHEHHUH. yueOHYyI0 3a/1auy
JINYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTBCS] K 00YUEHUIO
55 YcnoBust CucremMaTu3upoBaTh, MonexynsipHbie U 3uarthb ycnoBus npotekanus | [lodHaBaTesbHbIe:: ymMeHne paboTath




IIPOTEKAHUS
XUM. peaKuuin
MEXIY
pacTBOpamMu

MOBTOPHTH H
3aKpENUTh YCIOBUSA
POTEKAHHSI

peakuuii oOMeHa J10

Honnoe
ypaBHEHUE,
peaKIu HOHHOTO
oOMeHa,

peaKkIuii HFOHHOTO OOMEeHa
JI0 KOHIIa. YMETh COCTaBIATh
MOJICKYJIIPHBIE, TIOJTHBIC U
COKpaHleHHBIC HNOHHBIC

B IIape, YMEHUE CAMOCTOSTEIILHO
paboTaTh 1o aNropuTMy, yMEHHE
paboTatb ¢

y4eOHHKOM, CIIPAaBOYHUKAMH,

ANEKTPOJIUTOB 10 | KOHIIA. HEHTpaIu3anuu. ypaBHEHHUS peaKuit SHIMKJIONEUSIMH U T.II. yMEHHE

KOHIIA. oOMeHa. 0000maTh, KI1accu(pUIMpPOBaTh,

(Vpox JIeN1aTh BBIBOJIBI.

NPAKMUKym) KommyHukaTuBHbIe:
IUTAHUPOBATh Y4eOHOE
COTPYJIHUYECTBO; BIAJIETh PEYBIO
PeryasiTuBHbI€: TPUHUMATH
y4eOHYyI0 3a7a4y
JInyHOCTHBIE: OTBETCTBEHHO
OTHOCUTBCS K O0YUEHUIO

56-57 | Kucnotsl B cBete | Paccmorpers nonsitue | Knaccudukanus 3HaTh NOHSATHS: ITo3HaBaTeIbLHBIE: OCBAUBAThH

TOUH, 0 KMCJIOTax Kak Kjacce | Kucior. Psn Kucnotsl B cBeTe Teopun IIPUEMBI HCCIIE/l. IESITEIBHOCTH;

nux JJIEKTPOJINTOB, HapsHKEHNUN O YCTaHaBIMBATh MPHUUUHHO-

KJIacCU(UKALUA U | pACCMOTPETh UX METaJIJIOB. YMeTh XapaKkTepu3oBaTh: CJIEJICTBEHHBIE CBA3HU

CBOICTBA. KJ1accu(UKaLUIO XHMM. CBOMCTBA KUCIIOT, KoMmyHukaTuBHbIe:

(Ypox 10 pa3HbIM MPU3HAKaM, CBSI3b MEXKIY COCTAaBOM, IJIAaHUPOBATh Y4eOHOE

0bwememooonoe | OXapakTepu30BaTh CTPOEHHUEM U CBOMCTBAMU COTPYJIHUYECTBO; BIAIETh PEUBIO;

uveckou oO1uire cBOMCTBa KHCJIOT. aJIcKBAaTHO BOCIIPUHUMATh PEYb

HanpaeieHHocmu) | KUCIOT B CBETE YUHTENSA

HOHHBIX
MPEICTABICHUN.
Hayuutscs
M0JIb30BaThCS PAIOM
HaIpsHKEHUN
METAaJIJIOB U TaOIuIIeH
pPacTBOPUMOCTH JJIst
MIPOTHO3UPOBAHUS
BO3MOXHBIX X.p.
KHCIIOT

PeryasituBHble: npuHUMaTh
y4eOHYI0 3a/1a4y; COCTaBJIATH IJIaH
OTBeETa

JINYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTHCS K O0yUYEHHIO;
JI€MOHCTPUPOBATh CIOCOOHOCTH,
MIPOSIBIISATH TIO3HABATENbHBIN HHTEPEC




58-59 | OcHoBaHus B Paccmorpets nonsitue | OcHoBaHus, 3HaTh NOHSTHE: ITo3HaBaTeIbLHBIE: OCBAUBAThH
CBETE 00 LIEJIOYH. OCHOBaHUS B CBETE TEOPUH MIPUEMBI HCCIIEl. ICSITEIIbHOCTH;
TOI, ux OCHOBaHMSIX KaK TO/. YCTaHABJIMBATH TPUUUHHO-
KJIacCUUKaLUs U | KJ1acce YMeTb XxapakTep. XUM. CJIC/ICTBEHHBIE CBSI3U
CBOWCTBA.. 3JEKTPOJIUTOB, CBOMCTBAa OCHOBaHUM KomMMyHuKaTUBHbBIE:
(Vpox pPaccMOTPETh UX TUTAHUPOBATH Y4eOHOE
obujememooonoz | KiacCu(UKaLUIO 10 COTPYJIHUYECTBO; BIAJIETh PEUBIO;
uyecKkoll pa3IUYHBIM aJICKBaTHO BOCIIPUHUMATH PEUb
HanpasieHHocmu) | MpU3HAKaM, yUUTENSA
0XapaKTepU30BaTh PeryasiTuBHbBIE: IPUHUMATD
o01ire cBOMCTBa yueOHYI0 33/1a4y; COCTABIISTh ILJIaH
OCHOBaHHI B CBETE OTBETA
MOHHBIX JInyHOCTHBIE: OTBETCTBEHHO
MIPEACTABJICHUIA. OTHOCHUTHCS K 00YUCHHIO;
JEMOHCTPUPOBATH CIIOCOOHOCTH,
TIPOSIBJISITH TTO3HABATEILHBIN HHTEPEC
60-61 | Conu B cBeTe CdopmupoBath Comnu cpennue, 3HaTh NOHSTHS: Ilo3naBaTebHBIE: OCBAaUBATH

TOM, ux
CBONCTBA.

(Vpox
0bwememooonoe
uyeckou
HanpaeieHHocmu,)

IIOHATHUEC O COJIAX KAaK
KJIacCe JEKTPOJIUTOB,
pPaccMOTPETh UX
KJ1acCU(UKALIUIO 110
COCTaBy,
OXapaKTepu30BaTh
o011e CBOMCTBA COJIeH
B CBETE MOHHBIX
MIPEACTABJICHUI.

KHCIBIE,
OCHOBHEIE.

conu B cBeTe Teopun TOJ]
YMeTh xapakTepu30BaTh:
XHM. CBOMCTBA COJIEH, CBSI3b
MEXIYy COCTaBOM,
CTPOEHUEM M CBOMCTBaAMU
cosent

IIPUEMBI HCCIeA. AeSITENbHOCTH;
yCTaHaBJIMUBATh MPUYUHHO-
CJIEJICTBEHHBIE CBS3H;
KommyHukaTuBHbIC:
IJIAaHUPOBATh y4eOHOE
COTPYIHUYECTBO; BIAIETh PEUBIO;
a/IeKBaTHO BOCIIPUHUMATh Pe€Ub
yuuTens,

PeryasituBHble: npuHUMaTh
yueOHYI0 3a/1a4y; COCTaBJIATH IJIaH
OTBeETa

JINYHOCTHBIE: OTBETCTBEHHO
OTHOCHTHCS K 00YUIECHHIO;
JI€MOHCTPUPOBATh CIIOCOOHOCTH,
MPOSBIISATH IO3HABATENIbHBII
UHTEpPEC




62 OKcHIEL OO000IIUTE 3HAHUS O Oxcuabl YMeTh XxapakTepu3oBaTh ITo3naBaTeabLHBLIE: OCBAUBATE
Knaccudukanus. | coctaBe OKCHJIOB, HEeCcoJ1e00pa3yomy | XUM. CBOMCTBAa OKCH/IOB, IIPUEMBI HCCIIEA. AESTENbHOCTH;
CoiicTBa. paccMoOTpeTh e, CBSI3b MEX/Y COCTaBOM, yCTaHaBJIMBATh IPUYUHHO-

(Vpox KJ1accu(hUKaLuio cojeoOpa3ymomue, | CTPOCHHEM M CBOMCTBaMU CJIEJICTBEHHBIE CBA3H;
0bwememooonoe | OKCUIOB, OCHOBHBIE, okcu10B. COCTaBIATh KoMMmyHukaTuBHbIe:
uyeckou CBOMCTBAa OCHOBHBIX, KHCJIOTHBIE. YpaBHEHHUS peaKkuil, IUIAHUPOBATh y4eOHOE
HanpaeieHHocmu) | KUCIOTHBIX OKCHJIOB. XapaKTepU3yIOIUX COTPYAHUYECTBO; BIIAJIETh PEUbIO;
CBOICTBa OKCUJIOB aJIeKBaTHO BOCIIPUHUMATh PEYb
yuuTens,
PeryasiTuBHBIE: TPUHIMATH
yueOHYI0 3a/1a4y; COCTaBJIATh IUIaH
OTBETA;
JIM4HOCTHBIE: 1EMOHCTPUPOBAThH
CIIOCOOHOCTH,
HPOSIBIIATH IO3HABATEIIbHBIN
MHTEPEC,0TBETCTBEHHO
OTHOCHTBCS K 00YUEHHUIO

63 I'enernueckas CdopmupoBath I'enernueckas YMeTh Ha3bIBaTh CBOMCTBA ITo3HaBaTenbHBbIE:: yMEHHE paOOTaTh
CBSI3b MIOHATHUE O CBSI3b, HEOPraHMYECKUX BEIIECTB, B IIape, YMEHHE CAMOCTOSTENIbHO
MEXy KJacCaMH | T€HETUYECKOM CBSI3U U | TEHETUYECKUH psJl. | COCTABIATh ypaBHEHUS IO paboTaTh 10 AIrOpUTMY, YMEHHUE
HEOPraHUYECKUX | TEHETHMUYECKOM pSJIE. TeHETHUECKUM psIaM. paboTarth C
BEILIECTB. Pacemotpets y4eOHUKOM, CTIPaBOYHUKAMH,
(Vpox usyuenuss | «B AUHAMUKE» SHIMKIIONEUSIMHU U T.Il. yMEHUE
H08020 TEHETUYECKUE PSbI 0000111aTh, K1accu(pUIUpoOBaTh,
mamepuana) MeTaljla U HEMeTaJla. JIeNIaTh BBIBOJIBL.

KoMmyHuKaTHBHBIE!
IUIaHUPOBATh yueOHOe
COTPYJIHUYECTBO; BIAJIETh PEYBIO
PeryasiTuBHBIE: IPUHUMATH
y4eOHYyI0 3a71a9y
JIM4HOCTHBIE: OTBETCTBEHHO
OTHOCHUTBCS] K 00YUEHUIO

64 OxucnutensHo- | ITo3HaKOMHTBCS C OKUCIUTENBHO- 3HATh MOHATHSL: Ilo3HaBaTenbHbIE:: yMEHHE Pa0OTATh




BOCCTAaHOBUTEJbH | HOBOM BOCCTAaHOBUTEJbHBI | OKUCIUTEIHHO- B [1ape, YMEHHUE CaMOCTOSTEIILHO
13(S Kinaccuukanuen X.p. | € peakuuu. BOCCTaHOBUTEIILHBIC paboTaTh 1o aNropuTMy, yMEHHE
peaxiuu. 0 MPU3HAKY Oxucnutens u peaxuu; OKUCINUTENb, paboTatb ¢
(Vpok peprexcuu | n3MeHeHHS C.O. BOCCTAHOBHUTEIIb. BOCCTaHOBUTEITb, y4eOHHUKOM, CITPABOYHHUKAMH,
u AJIEMEHTOB, Merton OKHCJICHHE, BOCCTAHOBJICHUE | SHIMKJIONEAUSIMH U T.I1.yMEHHE
OMKPLIMUSL 00pa3yromux ANEKTPOHHOTO 0000maTh, KI1accu(pUIMpPOBaTh,
H08020 3HAHUS) pearupyouine Oananca JIeN1aTh BBIBOJIBI.
BEIIECTBA U MPOILYKTHI KoMMyHuUKaTHBHbBIE:
peaxuuu, ¢ IUTAHUPOBATh Y4eOHOE
OKHCIIUTEIHHO- COTPYAHHUYECTBO; BIIAJCTh PEUBIO;
BOCCTaHOBUTEJIbHBIMU PeryasiTuBHbI€: TPUHUMATH
peakusimu (OBP). y4eOHyI0 3a/1a4y;
HayuuThcs ypaBHUBATH JInyHOCTHBIE: OTBETCTBEHHO
3anucu OBP metomom OTHOCHUTBHCS K 00YUECHHIO
ANEKTPOHHOTO
OanaHca.

65 CaoiicTBa O0600uMTh, 3aKpenuTh | Kitaccsr YMeThb COCTaBIATh ITo3HaBaTenbHbIE:: yMEHHE pabOTaTh
HA3YYEHHBIX 3HaHUSA O KJIaccax coenunennii, OBP | anexTpoHHbIi OanaHc. B Iape, YMEHUE CaMOCTOSITEIBHO
KJIaCCOB B CBETE | HEOPraHMYECKHX paboTaTh 1O aNropuT™My, yMeHHe
OBP BELIECTB paboTaTh ¢ yueOHUKOM,

(Vpox omkpeimus | B cere OBP. CIIpaBOYHHMKAMH,

H08020 3HAHUS) SHIUKIIOTICISIMH U T.TI. YMEHHE
0000111aTh, KJIaCCU(PHUIIUPOBATH,
JIeNIaTh BBIBO/IBL.
KommyHukaTnBHbIC:
IUTAaHUPOBATh Y4eOHOE
COTPYAHUYECTBO; BIIAIETh PEUbIO;
PeryasiTuBHBIE: TPUHIMATH
yueOHYI0 3a1a9y
JIn4HOCTHBIE: OTBETCTBEHHO
OTHOCHUTBCS K O0YUEHHUIO

66 IMpakTuyeckas | [IpoxkoHTpoIMpOBaTH IMo3naBarenbHbIe:: yMeHHE pabOTaTh

padora Ne §

3HAHUA U YMCHUS 110

B I1apc, YMCHHEC CaMOCTOSATCIIbHO




«Penrenue

TEMC «PaCTBOpeHI/Ie.

paboTaThb 10 aroOpuUTMy, YMEHUE

SKCHEpUMEHTaNb | PacTBOpBI». paboTarts C

HBIX 3a/1a9». y4eOHUKOM, CITPABOYHHUKAMH,

(Vpox SHIMKIIOTIEUSIMU U T.II. YMEHUE

NPAKMUKYM) 000011aTh, KJ1aCCU(PUIIUPOBATH,
JIeNIaTh BBIBO/IBL.
KomMmyHukaTuBHbIE:
IUIAaHUPOBATh YueOHOE
COTPYAHUYECTBO; BJIA/IETh PEUbIO
PeryasiTuBHBIE: TPUHIMATH
yueOHyI0 3a1a9y
JIM4HOCTHBIE: OTBETCTBEHHO
OTHOCHUTBCS K 00YUEHHUIO

67-68 | O6oOwmEeHuE U O600uHTH, ITo3naBaTenbHbBIE: yMEHUE

cucTeMaTh3alus | CUCTEMAaTU3UPOBATh HaOJI01aTh, J1eJ1aTh BBIBOJIBI.

3HaHUM 10 KypCy | 3HAHUSA KoMMyHHKaTHBHBIE: yMEHUE

8 kiacca, paboTath B mape.

perieHne YMEHHE CaMOCTOSITEIHLHO paboTaTh Mo

pacyeTHbIX 33734 aJITOPUTMY.

(Vpox PeryasiTuBHBIE: TPUHIMATH

APAKMUKyM) y4eOHyI0 3a/1a9y
JIn4HOCTHBIE: OTBETCTBEHHO
OTHOCHUTBCS K 00YUEHHUIO

69 [Mpomexxyrounasi | I[IpokoHTpOIMPOBATH IMo3naBaTebHbIE: yMEHUE
aTTecTauus 3VH 3a kypc xumuu 8 CaMOCTOSITENILHO paboTaTh 10

KJ1acca

aJITOPUTMY, HaBBIK CAMOIIPOBEPKHU
Y CaMOOILICHKH.
KoMmyHuKaTuBHBIC:

AJIeKBaTHO BOCIIPpUHUMATh pEYb
YUUTENSA

PeryasituBHble: NIpUHUMATh
yueOHYIO0 33/1a4y; COCTaBJIATH IJIaH
OTBETA




JInYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTHCS K 00YUEHUIO;
JIEMOHCTPUPOBAThH CIIOCOOHOCTH,
MPOSIBIATH TO3HABATEIbHBIIN
UHTEpEC

70

Koppexknus
3HaHUI
(Vpox
NPAKMUKYM)

O6001HTh, 3aKPETIUTH
3HAHUS 33 KypC XUMUH
8 kiacca

Ilo3HaBaTeabHbBIE:: YMCHUC pa60TaTb

B IIape, YMEHHE CAMOCTOSTENIbHO
paboTaTh 110 AIrOPUTMY, YMEHUE
paboTaTh ¢ yueOHUKOM,
CIPaBOYHUKAMH,
SHLIMKIIONEUSMHU U T.Il. yMEHUE
0000111aTh, K1accu(pUIUpOBaTh,
JIeN1aTh BBIBOJIBL.
KoMMyHuUKaTHBHbBIE:
IUIAHUPOBATh yueOHOe
COTPYAHHUYECTBO; BIIAJIETh PEUBIO;
PeryasiTuBHBIE: TPUHUMATh
y4eOHyI0 3a71a9y

JIM4HOCTHBIE: OTBETCTBEHHO
OTHOCUTBCS K O0yUEHUIO
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