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IlosscHumevHaA 3anucka

Pabouas nporpaMma no XMMuH A1 9 Kjaacca coCTaB/JeHa B COOTBETCTBUU
c TpeboBaHusAMU DenepanbHOro rocy1IapCTBEHHOTO 00pa30BaTEILHOTO
ctaHgapTa ocHoBHOTro obmiero oopazoanus (GI'OC OOO0O), yTBepKaEHHOTO
npukazoM MuHucTepcTBa 00pazoBanus u Hayku Poccuiickoit deneparuu ot
17.12.2010r. Nel1897(c n3MEHEHUSIMH U IONIOJIHEHUSIMH ); C YY€TOM BHECEHHBIX
n3menennit (nmpukaz3 MUUHOBPHAYKU Poccun ot 31.12.2015r Nel1577),
®enepanbHoro 3akona PO «O6 obpazoBanuu B PO» (o1 29.12.2012r Ne273 D3),
[Ipodeccuonansuoro Crannapra [legarora (npuka3 MunucTepcTBa Tpyaa u
coranbHOM 3amuTsl PO ot 18.10.2013r Ne544, ¢ yuerom OCHOBHOI
O6pazoBarenbHoit [Iporpammel MBOY COIINe38, [IprumepHOM nporpamMMel
OCHOBHOTO 0011ero 06pa3oBaHus 10 XUMUHU U IPOrPaMMBbl K y4eOHUKAM [JI1
8-11 kusaccoB 06111e060pa3oBaTe/bHBIX yupexxaeHur aBTopoB [.E. PyasuTuca,
@.I. Penpgmana (M.: [IpocBeuieHue).

[Ipy  U3y4yeHUHM  MPOrpaMMbl  HUCHOJb3YeTCs  MemodudecKuil
KomnJjekm:
1.Pyasutuc I'.E., ®enbaman @.I'. Xumus: Yue6HuUK A 9 kacca

ob611eobpa3oBaTeibHbIX yupexaeHui. M.:[IpocBenienue,2019.

2.'apa H.H. IIporpaMmmel 06111e06pa30BaTeIbHbIX YUPEXKAEHUU. XUMUS:

8-9, 10-11 knacchl.

3. H.E. Ky3HenoBa, A.H.JleBKUH. 3aJJa4HUK 10 XUMUHU [J14 y4alluXcd 9

KJ1acca o611eo6pa3oBaTe/ibHbIX yupexaeHui. M.:BenTana - 'pad

4. P.AJIugun «Xumuda 8-9 knacc. lulakTudeckre Mmatepuasbi». Jipoda
5. 0.C.l'abpuensaHn, N.II. OctpoyMmoB «HacTosibHasA KHUTra YYUTEAS XUMHUH.

9ksacer. [ipoda

6. MysabTUMeJUNHBIA KoMIJIeKC — Kupuin u Medouii «YpoKu XMMUHU

8-9 kuacc»

7. H.H.I'apa Xumusi: 3ajauHUK C «[IOMOIIIHUKOM». 8-9 Kj1acchl: mocobue

JIIsl ydaluxcs ooieob6pas. yupexaeHui. M. [Ipocsemenue

HHumepHem-pecypcbl 015 y4eHUKa U y4umens:
http://school-collection.edu.ru/catalog/pupil/?subject=8
Cemb meopueckux yuumeet http://www.it-n.ru/
http://rus.1september.ru/topic.php?TopicID=1&Page
http://www.openclass.ru/



http://school-collection.edu.ru/catalog/pupil/?subject=8
http://school-collection.edu.ru/catalog/pupil/?subject=8
http://www.it-n.ru/
http://rus.1september.ru/topic.php?TopicID=1&Page
http://www.openclass.ru/

HOpMaTI/IBHble AOKYMCHTBI 1JIfd COCTaBJICHUSA paﬁoqeﬁ nporpammal.

» ®3 «O6 obpazoanum B Poccuiickoit demepannm»

» OenepaibHbIi rocygapcTBeHHbI OOpa3oBaTeIbHbINA CTAaHAAPT OCHOBHOTO
obmrero oopazoBanus (nmpukaz3 MUUHOBPHBYKMU Poccun ot 17.12. 2010 Ne1897)
¢ yuérom BHeceHHBIX n3mMeHeHui (npuka3 MUHOBPHAYKMU Poccun ot
31.12.2015 Nel577)

» IlpumepHas nporpamma, co3laHHas Ha OCHOBE (heepaabHOro
rOoCy/IapCTBEHHOI'0 00pa30BaTEIbHOTO CTAHIAPTA;

» @enepanbHbIi IepeueHb YICOHHKOB

» TpeOoBaHMsI K OCHAIICHUIO 00Pa30BaTEIBHOTO MPOIECCa B COOTBETCTBHH C
COJIep KaTEeIbHBIM HAMOJTHEHUEM Y4eOHBIX MPEAMETOB (eAepaTbHOro KOMIIOHEHTa
roCyJapCTBEHHOI'0 00pa30BaTeIbHOrO CTaHAapTa.

» TpeGoBanus 00pa3oBaTEIBHOIO CTaHAAPTA

OcHoOBHBIE LeJIM U 3aJa4H:

e CO3JaTh YCJIOBHUS JUIsSl MPOSIBIICHUS U Pa3BUTHUSL CIOCOOHOCTEH M MHTEPECOB
pebeHka;

o chopMUPOBAThH KENAHWE U YMEHUE YYUTHCS M HA 3TOM OCHOBE OOECIEUUTH
pa3BUTHE Y peOCHKAa 4YyBCTBA COOCTBEHHOTO JOCTOMHCTBA;

e MOTHMBHPOBATh MHTEPEC K 3HAHUAM M CAMOIIO3HAHHUIO;

¢ 0Ka3aTh MOMOIIb B MPUOOPETEHNUHU ONbITA OOIICHUS U COTPYIHUUECTBA;

o cdopMupoBaTh NepBbIe HABBIKK TBOPYECTBA;

o oOecreuynTh JOCTATOYHO TMPOYHYIO Oa3ucHyl0 00I1e00pa30BaTEIbHYIO
MOJITOTOBKY.

o o00ecrneunTh MOJYyYEHHE BBITYCKHHUKAMU KAaue€CTBEHHOIO OOpa3oBaHUs,
MOATBEPKAAEMOr0  pe3yjibTaTaMH  HE3aBUCUMOM  3kcmeptu3bl  EID,
pe3ynbTaTaMu NOCTYIUIEHUS B IPECTUXKHBIE y4eOHbIE 3aBEJICHUS BBICILIETO U
CpeIHEro npoQeccuoHaIbHOI0 00pa3oBaHMs

o o00ecrneunTh pa3BUTHE TEOPETHUECKOTO MBIIUICHUS U BBICOKUU YpPOBEHb
OOIIEKYJIbTYPHOT'O Pa3BUTHS;

HN3y4yenne XuMHuH B OCHOBHOH IIKOJI€ HAIIPABJICHO:

* Ha OCBOCHHE BXKHEUIINX 3HAHUI 00 OCHOBHBIX MOHATHSIX M 3aKOHAX XUMHH,
XUMHUYECKOM CUMBOJIUKH;

* Ha OBJIAJICHUE YMEHUSAMU HAONIOAATh XUMHUYECKHE SIBJICHHUS, MPOBOAUTH
XUMHUYECKUN 3KCIIEPUMEHT, NMPOU3BOJUTH PAacUEThl HA OCHOBE XUMHUYECKUX
(opMyI1 BEIIECTB M YPABHEHUI XUMUYECKUX PEAKIIHil;

* HAa Dpa3BUTUE II03HABATEJIbHBIX HHTEPECOB UM  HHTEIJIEKTYAJIbHBIX
CIIOCOOHOCTEM B  HpoOLECcCe NPOBEACHUS XMMHUYECKOTO HKCIEPUMEHTA,



CaMOCTOATCIIBHOT'O HpI/IO6p€T€HI/I$I 3HAaHUW B COOTBETCTBHUH C BO3HHUKAaOIMINMHA
KHU3HCHHbBIMHA HOTpe6HOCT5[MI/I;

® Ha BOCHUTAHHE OTHONIEHHWS K XUMUU Kak K OJHOMY U3
(GbyHIaMEHTAbHBIX ~ KOMIIOHEHTOB  €CTECTBO3HAHHUS U  DJIIEMEHTY
0011eYesIOBEYECKON KYIbTYpHI;
* Ha IPUMEHEHHE I[IOJIYYEHHBIX 3HAHUU W YMEHUH i1 0e30MacHOro
UCIIOJIb30BaHUSl BEIIECTB M MAaTE€pPUAIOB B OBITY, CEJIHCKOM XO3SHMCTBE M HA
IPOU3BOJICTBE, PELICHUS MPAKTUYECKUX 3a/Jad B IOBCEAHEBHOM KU3HH,
NPEYNPEXKICHNS SBICHUN, HAHOCAIIMX BpeA 3J0POBBIO 4YEIIOBEKa M
OKpYXaroulen cpee.
B conepxannu kypca xumun 9 kiacca BHayane 0000MEHHO PACKPBITHI CBEICHMUSI
0 CBOMCTBAX KJIACCOB BELIECTB — METAJJIOB U HEMETAILIOB, a 3aTe€M MOJAPOOHO
OCBEILIEHbI CBOMCTBA: MeTauioB riaBHbIX noarpyni I, 11, 1 rpynm, sxene3a u ux
coenuHeHui. [IpeqycMOTpeHO H3yueHNE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkunii, IEPUOANYECKOro 3aKkoHa, [leprnoanueckor CUCTEMbl XUMUYECKUX
anemenToB (IICXD) /.M. MenaeneeBa, 4To SIBJISIETCS OCHOBOM JJIs JajdbHEUIIIEro
U3Y4EeHHS U MPEJCKa3aHusl CBOMCTB METANIOB U HEMETAJIIOB — ITPOCTHIX BEILIECTB
U CIIOKHBIX, WIM 00pa3yeMblX, BemecTB. Hapsy ¢ 3TuM packpeiBaeTcst Ux
3HA4YE€HHUE B MIPUPOJIE U HAPOJHOM XO35HCTBE.

Kypc okaHunBaeTcsi KpaTKUM 3HAKOMCTBOM C OPTaHMYECKUMH COCTUHEHUSIMH,
B OCHOBE KOTOPOTO JISKHUT U T€HETUYECKOr0 Pa3BUTHS OPTAaHMYECKUX BEIIECTB
OT YIJIEPOJOB A0 MOJIUMEPOB.

3HAYUTEILHOE MECTO B COJIEPKAHUH TAHHOTO Kypca OTBOJAUTCS XUMUYECKOMY
AKCIIEPUMEHTY, KOTOPBIM (POPMUPYET Y YyUAIIUXCS HE TOJIBKO HABBIKU
IPABWJIBHOT'O OOpAIlIEHHs C BEIIECTBAMU, HO M UCCIIE0BATEIIbCKUE YMEHHUS.
N3yuenne TeM CONpoOBOKIAETCS MPOBEICHUEM MTPAKTUUECKUX PadOT, TaK KaK
TEOPHUI0 HEOOXOUMO MOATBEPKAATh MPAKTUKON. Takke MpeaycMOTPEeHO
W3Yy4YEHHUE MPABWI TEXHUKU O€30MMaCHOCTH U OXPaHbl TPY/a, BOIPOCOB OXPaHbI
OKpYXarollen cpenbl, 0epexKHOTr0 OTHOIICHHSI K TIPUPOJIE U 3I0POBBIO YEITOBEKA.

Kypc xumun 9 knacca npeamnosnaraer:

v/ aKTyaJln3alnio 3HaHU, YMEHHI U HABBIKOB, TPUOOPETEHHBIX MTPH U3YIEHUN
XMMHH B 8 Kjacce;

v’ u3ydeHne QPU3NYECKUX M XUMUUECKAX CBOMCTB MPOCTBIX M CIIOKHBIX
BEIIECTB C OMOPOI Ha 3HaHUS Kypca 8 Kilacca U uX yriyOJeHueM;

v’ 03HAKOMJICHHE C Y3JIOBBIMH BOIPOCAMH Kypca OPraHUYECKOM XUMUH;



v’ prOOpeTEHNEe HABBLIKOB PELIEHUS PACUETHBIX 3a1a4 110 (opMyJIaM U
YPABHEHUSAM C TIOHATHUAMH U3ObIMOK U HeOOCAMOK, NPUMeCU, MACCO8AsL
(00véMHAs) 0015 8bIX00A, YCIOKHEHHBIX 3a1a4.

ConepxaHue mporpaMMbl COCTaBIISIET OCHOBY JIJISl Pa3BUTHUS BaXKHBIX
MHUPOBO33PEHYECKUX UACH, TAKUX KAaK MATEPUAIbHOE €IMHCTBO BCEX BEILIECTB
IPUPOJIBI, UX TEHETUYECKas CBsI3b, pa3BUTHE (DOPM OT CPABHUTEIHHO MPOCTHIX JI0
HanOoJee CIOKHBIX, BXOJSALIUX B COCTAB OPTaHU3MOB; O0YCIOBIIEHHOCTh CBOMCTB
BEILIECTB UX COCTAaBOM M CTPOEHUEM, TPUMEHEHHUSI BEILIECTB — NX CBOMCTBAMU,;
€IMHCTBO MPUPOJIbl XUMUYECKHUX CBSI3eH U CIIOCOOOB MX MPeoOpa3oBaHUs NpU
XUMHUYECKUX MPEBPAILICHUSAX; MO3HABAEMOCTh CYITHOCTH XUMHUYECKUX
IIPEBPAILLEHNUN COBPEMEHHBIMUA HAYYHBIMU METOIAMMU.

[Iporpamma BKJIHOYAET B c€0s1 OCHOBBI 0OOIII€H U HEOPraHUYECKOU XUMUH, a
TaK)Ke KpaTKHe CBeJICHHs 00 opraHudeckux BemectBax. HopmatusHas
MPOJIOKUTEILHOCTh ATOTO COJIEPKaHUSI OMPEIeSIeHa B COOTBETCTBUH C
denepaibHBIM 0A3UCHBIM INTAHOM OCHOBHOT'O OOIIEro 0Opa3oBaHUSI.

[Ipn n3yyennn Kypca UCIOJIBb3YETCA NCTOPUIECKUM OXO0A K PACKPBITHIO
IIOHATUMN, 3aKOHOB U TEOPUH, ITOKa3bIBasl, KAK BO3HUKAIOT U PELIAIOTCs
IPOTHUBOPEUHS, COBEPIIAIOTCS OTKPBITHS, KAKOBBI CYAbObI YUEHBIX U UX
YKU3HEHHBIE TO3ULIMH.

HNJAHUPYEMBIE PE3YJIbTATHI OGYYEHUA

JINYHOCTHBIMHU pe3y/ibTaTAMM U3YUYCHUS MpeaMeTa «XUMUS SBISTIOTCS
CIEIYIOLIUE YMEHHUS:

ITocTeneHHO BhICTpauBaTh COOCTBEHHOE IIEI0CTHOE MUPOBO33PEHUE:

— OCO3HaBaTh COBPEMEHHOE MHOI000pa3ue TUIIOB MUPOBO33PEHMS,
OOLIECTBEHHBIX, PEIMTUO3HBIX, AaTEUCTUYECKUX, KYJIbTYPHBIX TPAIULUNA, KOTOPbIE
OIPENENSAIOT Pa3Hble O0BSCHEHUSI IPOUCXOISALIETO B MUPE;

— ¢ y4€TOM 3TOr0 MHOI000pa3usi MOCTENEHHO BhIpa0aThIBaTh CBOM COOCTBEHHBIE
OTBETHI HA OCHOBHBIE )KM3HEHHBIE BOMPOCHI, KOTOPbIE€ CTABUT JIMYHbBINA KU3HEHHBIN
OTIBIT;

— YUUTHCA IPU3HABATH IPOTHBOPCYUBOCTDL U HGBaBepIHéHHOCTB CBOHMX B3IJIA40B Ha
MHUP, BOBMOKHOCTb UX U3MCHCHUA.

VYuuThCs UCIOJIb30BaTh CBOU B3I bl HA MUP JJIA OOBSICHEHHS Ppa3INYHbIX
CHTyaHHﬁ, pCIICHKA BOSHHUKAIOIIUX HpO6J’ICM N U3BJICUCHUWS ) KU3HCHHBIX YPOKOB.



Oco3HaBaTh CBOM UHTEPECHI, HAXOUTh U U3YyYaTh B yUeOHUKAX MO Pa3HBIM
npeaMeTaM Matepual (M3 MakCUMyMa), UMEIOIIHNI OTHOLIIEHHE K CBOUM
UHTEpPECAM.

Hcnonp30BaTh CBOM HHTEPECHI 17151 BBIOOpA MHANBUIYaJIbHOM 00pa30BaTenbHON
TPaeKTOPUHU, MOTEHIIMAIBHON Oy1yIiei MpopeccCuu U COOTBETCTBYIOIIETO
poGUIBLHOTO 00pa30BaHMS.

[IpuoOpeTaTh ONBIT y4acTHUs B JeNaX, IPUHOCSILUX MOIb3Y JOISM.

Y4HuTbCS CaMOCTOSTENILHO BRIOUPATh CTUIIb MIOBEACHUS, TPUBBIYKHY,
obecrnieunBaroIe Oe30MacHbIi 00pa3 )KU3HU U COXpaHEHUE 37J0POBbs — CBOETO, a
TaK)Ke OJIM3KHX JIOAEH U OKpYKaroLIUX.

YUuThCSI CAMOCTOSITENBHO IPOTUBOCTOATH CUTYaLMsIM, IPOBOLUPYIOIIUM Ha
MOCTYIIKH, KOTOPbIE€ YTPOKAIOT O€30MaCHOCTH U 3JI0POBBIO.

Bb16uparh NOCTyNKHU, HALlETIEHHbIE HA COXPAHEHUE U OEPEXKHOE OTHOILICHHUE K
OpUpoje, OCOOEHHO XKUBOM, n30erast NPOTUBOIOI0KHBIX TOCTYIKOB, TOCTEIEHHO
y4ach M OCBaMBasi CTPATErui0 pallMOHAIBHOIO NPUPOAONOIb30BaAHHUS.

Yuuthcst yOexxaaTh APYrux JIOACH B HEOOXOJUMOCTH OBJIQJICHUS CTpaTeruen
PalMOHAJIBHOTO MPUPOAONOIb30BAHHUS.

Hcnonap30BaTh SKOJIOTHUECKOE MBIIIJICHUE JJIA BBI60pa CTpaTcerun COOCTBEHHOI'O
ITOBCACHUA B KAQYCCTBC O,Z[HOﬁ N3 ICHHOCTHBIX YCTAHOBOK.

Cpeocmeom pazeumus TAYHOCTHBIX PE3YIbTAaTOB CIYKAaT Y4EOHbI MaTepual u
NPOJYKTUBHBIC 33/IlaHNs YUeOHWKA, HAIIEJICHHbBIE HAa 6-10 TUHUIO PA3BUTHUS —
yMEHHE OLIEHUBATh MOBEICHHE YEIOBEKa C TOUKH 3PEHUSI XUMUYECKON
0€30MacHOCTH 10 OTHOIIEHUIO K YEJIOBEKY U MPUPOJIE.

MeTtanpeMeTHBIMH pE3yJIbTaTaMU U3yUEHUS Kypca «XUMHUsI» SBISETCS
(dbopMUpoBaHUE YHUBEPCAIbHBIX YueOHbIX AeicTBuil (YVY /).

Pecynamusnvie YYII.

CaMocTosTeNnbHO 0O0HApYXUBaTh U (HOPMYIUPOBATH POOJIEMY B KJIACCHOM U
UHAUBUIYaJTbHON y4eOHOU NEATEIbHOCTH.

BoigBuraThs Bepcuu perieHust mpo0iemMbl, 0CO3HABATh KOHEUHBIN pe3ysIbTarT,
BBIOMPATh U3 MPEJIOKEHHBIX U UCKATh CAMOCTOATENIBHO CPEICTBA JOCTHKECHUS
LEIIH.

CoctaBnaTh (MHAUBUIYATHLHO WU B TPYIIE) IUIAH PEIICHHSI POOIeMbI
(BBIMIOJTHEHUSI TIPOEKTA).

[TonOupaTs k Kaxmol npobdiieme (3a1aue) aieKBaTHYIO €l TEOPETUUYECKYIO
MO/JIETTb.

PaGorast o nmpenoxkeHHOMY ¥ CAaMOCTOSITENIbHO COCTABIIEHHOMY IUIaHY,
UCIOJIb30BaTh HAPSAY C OCHOBHBIMU U JOIOJHUTENIBHbIE CPEACTBA (CIIPaBOYHAS
JUTEPATypPa, CI0KHbIE TPUOOPHI, KOMIIBIOTED).

[InanupoBaTh CBOIO MHAMBUAYATBHYIO 00pa30BaATEIbHYIO TPACKTOPHIO.



Pabotath o caMOCTOSITENTLHO COCTABICHHOMY IJIaHY, CBEPSISICh C HUM U LIEBIO
NeSATebHOCTU, UCTIPABIISISL OMIMOKH, UCTIONB3Ysl CAMOCTOSTEIBHO MOJJ00paHHbIC
cpenctsa (B ToM uucie u lHTepHer).

CB00OIHO TOJIB30BATHCS BEIPAOOTAHHBIMU KPUTEPUSIMHU OLICHKH M CAMOOIICHKH,
UCXOJISl U3 LIETIU U UMEIOIIUXCSI KPUTEPUEB, pa3ainudasi pe3yyibTaT U CIIOCOObI
JIEUCTBUMH.

B xozne MMpCACTABJICHUS ITPOCKTA 1aBaTh OLUCHKY €Iro PC3yjibTaTaM.

CaMOCTOSITENTbHO 0CO3HABATh IMPHUYXHBI CBOCTO YCIICXa WUJINM HCYCIICXAd 1 HAXOAUTDh
CITOCOOBI BbIXOJAa U3 CUTyallHuH HCYCIICXA.

YMeTh OLIEHUTh CTENEHb YCTIEIIHOCTH CBOEH MHINBUAYAIbHOU 00pa30BaTEeIbHOM
NEATENBHOCTH.

JlaBaTh OIICHKY CBOMIM JINYHOCTHBIM Ka4ueCTBaM M YepTaM XapakTepa («KakoB 5»),
OTIPEICNISTh HAIPABIICHUS CBOETO PA3BUTHS (KKAKUM 5T XOUY CTAThy, «4TO MHE JIJIS
ATOTO HAJIO CETATHY).

Cpeocmeom ¢hopmuposanus perynatTuBHbIX Y Y [l ciykaT TEXHOIOTHUS
pOOJIEMHOT0 JIUajiora Ha ATarne U3y4eHUss HOBOIO MaTepuaia U TEXHOJIOTHSI
OIICHUBaHMS 00pa30BaTEIbHBIX JOCTHKCHUH (YUeOHBIX YCIIEXOB).

llosnasamenvnvie YY/I[:

AHanu3upoBaTh, CPABHUBATH, KJIACCU(UIIUPOBATH U 0000IIATH MTOHSATHUS:

- AaBaTb ONPCACICHNC ITOHATHAM Ha OCHOBC U3YYCHHOI'O Ha PAa3JIMYHBIX
npeamMerax yqe6Hor0 Marcpuajia,

- OCYILECTBIIATH JIOTUUECKYIO ONEPALNI0 YCTAHOBJIECHUS POI0-BUIOBBIX
OTHOIIICHUH;

- 0000111aTh MOHSTHUS — OCYIIECTBIIATH JOTHYECKYIO OTIEPAITUIO IMepexoaa OT
MOHSTHUA C MEHBIIIUM 00HEMOM K MTOHATHIO C OOJIBIIIUM 00BEMOM.

CTpOI/ITI) JIOTN4YCCKOC PACCYKACHHUEC, BKIIIOYAIOIICC YCTAHOBJICHUC ITPUYNHHO-
CJIICACTBCHHBIX CBSI3EH.

Co3znaBath MOJIENH C BBIJICTICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK 00BEKTa,
peoOpPa3oBBIBATh MOJIEIH C IIEJIbIO BBISBICHUS OOLTUX 3aKOHOB, OMPEACIISTIONINX
JAHHYIO MPEIMETHYIO 00J1aCTh.

[IpencraBiste nHGOpPMALIHIO B BUAE KOHCIIEKTOB, TA0IUI, CXEM, I'pa(UKOB.

[IpeoOpazoBbIBaTh MH(OPMAIUIO U3 OJJHOTO BUAA B APYTOM U BEIOUPAThH YIOOHYIO
st ce0st hopmy pukcanuu U npeacrapienus napopmanuu. [IpencraBiaste
uHGOpPMAIINIO B ONTUMAIBHON (pOpME B 3aBUCUMOCTH OT ajipecaTa.

[ToHnmas MO3MLKIO IPYroro, pa3inyarh B €ro peuu: MHEHUE (TOUKY 3peHus),
JI0Ka3aTeNbCTBO (apryMEHTHI), (PaKThI; TUIIOTE3bl, AKCUOMBI, TeOpHUH. 1 3TOrO0
CaMOCTOSITETILHO MCTIOIB30BATh PA3IMYHbIE BUJIBI YT€HUS (M3ydalollee,
IPOCMOTPOBOE, 03HAKOMUTEIBHOE, IIOUCKOBOE), PUEMBI CITYIIaHUS.



CamMomy co3aaBaTh MCTOUHUKH MH(OPMALIMK Pa3HOTO TUIIA U JUJIS Pa3HbIX
ayJIUTOpHii, cOOJII0IaTh HHPOPMALIMOHHYIO TUTUEHY U MPaBUia MH()OPMAMOHHON
0€30I1aCHOCTH.

YMeTh UCIO0JIb30BaTh KOMITBIOTCPHBIC U KOMMYHHUKAITHMOHHBIC TCXHOJIOT'MHU KAaK
HHCTPYMCHT JJIA JOCTHIKCHHA CBOUX ueneﬁ. YMeTh BBI6I/IpaTB AACKBATHBIC 3a1a4€
HHCTPYMCHTAJIBHBIC IIPOI'paMMHO-AIIIIapaTHBIC CPCACTBA U CCPBUCHI.

Cpeocmeom ¢hopmuposarus o3HaBaTenbHbIX Y'Y ][ ciyxat yueOHbIN MaTepuail u
POJYKTUBHBIEC 3a/laHus yueOHUKA, HalleTIeHHbIC Ha 1—4-1 TMHUU pa3BUTHUSA:

- OCO3HAaHUE PoJu BellecTB (1-s1 JTMHUS pa3BUTHS);

- PaCCMOTPEHHUE XUMHUYECKUX MPOIIECCOB (2-51 JIMHUS Pa3BUTHA);

- HCTIOJIH30BAHNE XUMUYECKUX 3HAHUN B OBITY (3-5 TUHUS PA3BUTHS);

- 00BSICHEHHE MUPA C TOUKH 3PEHUS] XUMUH (4-51 IMHUS pa3BUTHSA);

- OBJIaJICHUE OCHOBAMU METO0B €CTECTBO3HAHUS (6-51 TUHUS PA3BUTHS).

Kommyuuxamuenvie YVJ/I:

OTtcranBas CBOIO TOUKY 3PEHHS, IPUBOIUTH aPTYMEHTHI, IIOATBEPIKIAs UX
dakramu.

B nuckyccum ymMeTh BBIIBUHYTHh KOHTPapTyYMEHTHI, Iepedpa3supoBaTh CBOK MbBICIb
(BIaJeHNEe MEXaHU3MOM DKBHUBAJICHTHBIX 3aMEH).

YYUTBCA KPUTUIHO OTHOCUTBCS K CBOEMY MHEHHIO, C JJOCTOMHCTBOM IPU3HABATh
OLIMOOYHOCTH CBOEr0 MHEHUS (€CJIM OHO TAKOBO) U KOPPEKTHUPOBATH €TO0.

[ToHnMas MO3ULIMIO APYroro, pa3auyaTh B €ro peyd: MHEHUE (TOUKY 3peHusi),
JTIOKa3aTeNbCTBO (APTYMEHTHI), (DAKThI; TUMIOTE3bI, aKCHOMBI, TEOPHH.

YMeTh B3rsHYTh Ha CUTYallMI0 ¢ MHOM MO3UIMH W JOTOBAPUBATHCS C JIIOABMH
WHBIX [O3UIIHH.

Cpeocmeom popmuposanusi KOMMYHUKATUBHBIX YVY]J[ ciyxkaT TEXHOJIOTHUS
npoOsieMHoro auanora (MoOyXmarouuii W TOABOMAIIMN JUaNor) W padbora B
MaJIbIX TpYNIax, TAKXKE HCIOJIb30BAHUE HA YPOKAX 3JJIEMEHTOB TEXHOJIOIMU
MPOAYKTUBHOI'O UTEHUS.

IIGBHTHKJIZ!CCHHK HAYIHUTCH:

* OOBSICHATh CYyTh XUMHUYECKHUX TMPOIECCOB W HMX MPUHIUIUAIBHOE OTIMYHAE OT
bu3nIecKuX;

¢ Ha3bIBATb IIPU3HAKU U YCIIOBHA IIPOTCKAHUA XUMHUYICCKUX peaKHHﬁ;

* YCTAaHABJIUBATH MPUHAIJIC)KHOCTh XUMHUECKON PEaKIMK K OMPeeTEHHOMY THUITY
0 OJHOMY M3 KIACCU(PUKAIMOHHBIX TMPU3HAKOB: 1) MO 4YHCIYy U COCTaBY
HCXOJIHBIX BEIIECTB M MPOJYKTOB PEAKIMH (PEaKIUU COCTUHECHUS, Pa3I0oKEeHUS,
3aMerIeHuss 1 oOMeHa); 2) MO BBIJCIICHUIO WU TOTJIONIEHUIO TEIUIOTHI (peakiuu
AK30TEPMUYECKHUE W IHIOTEPMHUUYECKHE); 3) M0 U3MEHEHHUIO CTEIEeHEeW OKUCIEHUS



XUMHYECKHUX JJIEMEHTOB (PEaKlMu OKHUCIHUTEIHHO-BOCCTAHOBUTENBHBIE); 4) IO
o0paTuMocCTH npolecca (peakiuu 00paTuMbie 1 HEOOPATUMBIE);

¢ Ha3bIBaThb (b&KTOpBI, BJIMAIOIMINMEC HA CKOPOCTh XUMHNYCCKHX peaKHHﬁ;
¢* Ha3bIBATb (I)aKTOPBI, BJIMAIOIIKWEC HA CMCHICHHUC XUMHUYCCKOI'O PAaBHOBCCHA,

* COCTaBJISITh YPABHEHUS SJCKTPOJIUTUYECKON IHCCOLMAIIMU KUCIIOT, IIeI0YeH,
CoJIeH; MOJHBIE ¥ COKpaIIEHHbIE MOHHBIE YPaBHEHUS peakiinii OOMeHa; ypaBHEHHUSI
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEaAKIUM;

* POTHO3MPOBATh MPOAYKTHl XHMHUYECKHX peakiuil 1mo (opmyiaM/Ha3BaHUAM
HCXOJIHBIX BEIIECTB; ONPENESATh UCXOAHBIE BEIIECTBA MO (hopMysiamM/Ha3BaHUIM
IIPOAYKTOB PEAKIINY;

® COCTAaBJAATh YpaBHCHHA peaKuHﬁ, COOTBCTCTBYIOIIHUX IIOCICAOBATCIbHOCTH
(«uenque») HpeBpaH_ICHI/Iﬁ HCOPraHN4YCCKUX BCIICCTB PA3JIMYHBIX KJIIACCOB,

¢ BBIBJITH B IIPOHOCCCE OKCIICPUMCHTA IIPU3HAKH, CBHUIACTCIBCTBYIOIIHC O
ITPOTCKaHUH XUMHUYECKOU peaKuum;

* IPUT'OTOBJISITH PACTBOPBI C OIPEIECIEHHOM MAacCOBOM JO0JIEM PACTBOPEHHOTO
BEIECTBA;

* OMPENENATh XapakTep Cpeabl BOIAHBIX PACTBOPOB KHCIOT W MIEIOYEH II0
VU3MEHEHUIO OKPACKU MHIUKATOPOB;

®* IPpOBOANTH KA4YCCTBCHHLIC PCAKIUHK, ITOATBCPKAAIOIINUC HAJINYNC B BOJIHBIX
pacTBOpax BCIICCTB OTACIIBHBIX KATHOHOB 1 AHHMOHOB.

® OonpeacIATbL IMNPHUHAAJICKHOCTL HCEOPraHMYCCKHMX BCIICCTB K OJHOMY H3
N3Y4YCHHBIX KHaCCOB/prrIHI MCTaJllIbl M HCEMCTAJIbI, OKCHIbI, OCHOBAaHU,
KHNCJIOTHBI, COJIN,

* COCTaBJIATH (DOPMYIIBI BEIIECTB 110 WX HA3BAHUSM;
* ONPEAEISATh BAJEHTHOCTh U CTENIEHb OKUCJICHHS 3JIEMEHTOB B BEILIECTBAX;

* COCTaBJATh (OPMYJIbl HEOPraHMYECKUX COCAMHEHHM 110 BAJEHTHOCTSM W
CTEIMEHSIM OKHUCJICHUS 3JIEMEHTOB, a TaKKe 3apsiilaM MOHOB, YKa3aHHBIM B TaOJIHIIE
pPacTBOPUMOCTH KHUCIJIOT, OCHOBAaHUM U COJIEM;

* OOBICHSTH 3aKOHOMCPHOCTHU HM3MCHCHU (bPISI/IIIGCKI/IX U XMMHUYECKHUX CBOMCTB
IIPOCTBIX BCIICCTB (MGTEU'IJ'IOB )51 HCMGT&J’IJ’IOB) N HWX BbICHINX OKCHIOB,
06p330BaHHBIX QJICMCHTAMM BTOPOI'0 U TPETHEI'O IICPHUOI0B,

* Ha3bIBaTh OOIIME XMMHUYECKHE CBOMCTBA, XapaKTEpHBbIC IJis TPYI OKCHJIOB:
KHUCIIOTHBIX, OCHOBHBIX, aM()OTEPHBIX;

* Ha3bIBATh OOIIME XUMHUYECKHE CBOMCTBA, XapaKTEPHBIC JJISl KaXKJOT0 U3 KJIACCOB
HEOPraHWYECKHUX BEIIECTB: KUCIOT, OCHOBAHUM, COJIEH;

* IPUBOJINTh TIPUMEPHI PEAKIMM, TOATBEPKIAONIUX XHUMHUYECKHE CBOWCTBA
HEOPraHWYECKHUX BEIIECTB: OKCUAOB, KUCIIOT, OCHOBAHUU U COJIEH;



¢ OIIpCacCIATh BCIICCTBO-OKHCIIUTCIIb )41 BCHICCTBO-BOCCTAHOBUTCIIb B
OKHCJIMTCIbHO-BOCCTAHOBUTCIIbHBIX PCAKIIUAX;

* COCTaBJISITh  OKUCJIUTEIbHO-BOCCTAHOBUTENBHBIN  OanmaHCc (AJ11 HW3YYEHHBIX
peaximii) Mo NpeaIoKEHHbIM CXeMaM peaKIIHii;

* IPOBOJIMTH JITAOOPATOPHBIE OIBITHL, MOATBEPKAAIONINE XUMHUYECKHE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPIaHUYECKUX BEILECTB;

* IPOBOJIMTH JIAOOPATOPHBIE OMBITHI MO MOJYYECHUIO U COOMPAHUIO Ta3000pa3HbIX
BEIIECTB: BOAOPOJA, KHUCIOPOJA, YIJEKUCIOro Ta3a, aMMHakKa; COCTaBJIAThH
yYpaBHEHHS COOTBETCTBYIOIINX PEAKITHUA.

I[eBHTI/IKJIaCCHI/IK HOJYYUT BOSMOKHOCTDb HAYIYUTHLCH:

¢ COCTABJATb MOJICKYJIAPHBIC KW IIOJIHBIC HMOHHBIC YPABHCHHUSA II0 COKpaH_[éHHBIM
HMOHHBIM YPAaBHCHHAM,

* IPUBOJIUTH NPUMEPHI PEAKLUI, MOATBEPKIAIOIINX CYIIECTBOBAHUE B3aUMOCBS3H
MEXXy OCHOBHBIMH KJIACCAMU HEOPTaHUYECKUX BELIECTB;

* IPOrHO3UPOBATh PE3YyJIbTAThl BO3JEHCTBUS PA3IUYHBIX (PAKTOPOB HA U3MEHEHHE
CKOPOCTH XMMHUYECKOHN PEAKIINY;

¢ IIPOTHO3UPOBATb PC3YJIbTAThI BOB,Z[CﬁCTBHH Pa3JINYIHbIX (I)aKTOPOB Ha CMCIICHHC
XUMHUYCCKOI'O paBHOBCCH.

* POTHO3UPOBATh XWMHUYECKHE CBOWCTBA BEIIECTB HAa OCHOBE HMX COCTaBa M
CTPOCHUSI,

* IPOrHO3UPOBATh CIIOCOOHOCTH BEIIECTBA IPOSBIATh OKHCIHUTEIBbHBIC WIIH
BOCCTAaHOBUTEJIbHBIE CBOMCTBA C Y4YE€TOM CTEIEHEH OKUCICHUS DJIEMEHTOB,
BXO/ISIIIIUX B €TI0 COCTAaB;

¢ BBIABJEITH CYHICCTBOBAHUC FE€HETUYECKON B3aHMMOCBS3U MCXKAY BCHICCTBAMU B
paay: NpoCToc€ BEIECTBO — OKCHUA — THAPOKCHU — COJIb,

* XapaKTepU30BaTh OCOOBIC CBOWCTBA KOHIIEHTPHUPOBAHHBIX CEPHOM M a30THOU
KHCJIOT;

* IPUBOJUTH NPUMEPHI YPABHEHUM PEAKLMH, JIEKAIMUX B OCHOBE ITPOMBIIIJICHHBIX
CIO0CO0O0B MOJTYyYEHUSI aMMHaKa, CEpHON KUCIIOThI, YyT'yHa U CTallu;

¢ OIIUChIBATh (1)H3H‘-I€CKI/IG N XUMHUUYCCKUC TIPOHCCChI, ABJIAIOIMMUCCA YaCTbIO
Kpyrosopora BCIICCTB B IIPHUPOJCL,

¢ OPTraHHU30BLIBATH, IIPOBOAUTL YUCHHUYCCKHUC IIPOCKTHI 110 UCCIICAOBAHUIO CBOICTB
BCIICCTB, MMCIOIIINX BAXXHOC IMPAKTHUYCCKOC 3HAUYCHHC.

Ha u3ydenne npeamMera oTBOIUTCS 2 Yaca B HENEII0, UTOTO 68 4acoB 3a y4eOHBIN
rof. [IpexycmorpeHsl 4 KOHTPOJIbHBIE PA0OTHI, 2 MPOBEPOUYHBIE U 7 MPAKTUIECKUX
pabor.

COILEPKAHUE YYEBHOI'O KYPCA
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XUMMUSA 9 knacc 6a30BbIi ypoBeHb (684acoB)

IHoBropenne kypca xumum 8 kiaacca (5 4). llepmogmuecknii 3aKOH U
neproanyeckas cucrema xum. 3neMeHToB . M. MeHzeneeBa B CBETE CTpOCHUS
aTroMoB. Xumuueckas cBsizb. (Crtpoenne BeniectBa. (OCHOBHBIE — KJIAcChl
HEOPraHMYECKUX COCAUHCHHMM: WX cocTaB, Kiaaccudukamus. OCHOBHBIC KJIACCHI
HEOPraHWYECKUX COCAWHEHUW: MX CBOMCTBA. Pacu€rbl 1O XUMHUYECKUM
YpaBHEHUSAM.

Hemounctpanuu. Tabmuna «Buabr cBszeity. Tabnuna «Tumbl KpUCTATIITMYECKUX
pPELIETOK»

I'naa 1. Kinaccupukanus XuMu4ecKuX peakuui (6 1)

Knaccudpukanuss XUMHYECKHUX pEaKIUW, pPEaKIHH COCIUHEHUS, Pa3JIoKEHUs,
3aMmenieHus, oOmeHa. OKHUCIHUTENbHO -  BOCCTAHOBUTENBHBIE  PEAKIIHH.
Okucnurenb, BOCCTAHOBUTENb,  IPOLECCHl  OKUCIEHUSA, BOCCTAHOBIICHMUS.
CocTraBneHue ypaBHEHUN OKHCIUTEIBHO - BOCCTAaHOBHUTEIBHBIX pEAKIHU  C
MIOMOIIIBIO METO/1A AIEKTPOHHOI0 OaslaHca.

TeroBbie  A(PPexThl  XUMHUYECKHX  pEaKIIHil. DK30TEpMHUYECKHE U
SHAOTEPMUYECKUEC PEAKIIHH.

Tepmoxumudeckue  ypaBHeHUA. CKOPOCTh XUMHYECKHX peakiuid. DaxTopsl,
BIIMSIONINE HA CKOPOCTh XUMHUYECKHUX peakiuil. [lepBoHadaibHbIe MpeacTaBICHUs
0 KaTajuse.

Lemoncmpayuu. [{emoncmpayus onvlmos, 8blACHAIOWUX 3A8UCUMOCTb CKOPOCHU
XUMUYECKUX peakyuti Om pasiudHblx haKxmopos.

Tabnuyvr «Obpamumvle peakyuuy», «Xumuueckoe pasHosecue», «Cropocmo
XUMUYECKOU PeaKyuuy.

Pacuemnwie 3a0auu. Pacuemwi no mepmoxumudecKum ypaeHeHUAM.

Ilpakmuueckan paooma Nel. H3yuenue e6nuAHuA Ycia06Uil NPoGeOeHUs
XUMUHYECKOIl peaKyuu Ha eé CKOpoCHb.

O6patumele peaknuu. [IoHATHE 0 XUMUYECKOM PaBHOBECHH.
I'nasa 2. Daekrposurudyeckas guccouuanus (12 4)

XHAMHYECKHE peaKklUy, WAYyIIME B BOAHBIX pacTBOpax. OJIEKTPOJIUTHI U
HeanekTponuTsl. MoHbl. KaTnoHBI M aHHOHBL. [ 'napaTHas Teopus pacTBOPOB.

DJIEKTPOJIUTHYECKAsT JIUCCOLMAIUSL KHUCIOT, OCHOBaHUM, conel. Crnalbble u
CUJIbHBIE 3JIeKTpoiuThl. CTeneHb auccouuanyu. Peakiuu HWOHHOrO oOMeEHa.
VYcnoBus mpoTekaHus peaknui oOMeHa 0 KOHIIA. XHWMHUYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCIUHEHUN B CBETE MpeACTaBICHUA 00
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BJICKTPOJIUTUYECKON JUCCOINUANMM U OKHUCIUTEIBHO — BOCCTAHOBUTEIBHBIX
peaKuusx.

[TonsiTHE O TUAPOIH3E COJIEH.
Pacuémul no ypasnenusm xum. peaxyuii, eciu 00HO u3 seujecms 0aHo 8 u3oblimxke.

ﬂeMOHcmpauuu. Hcnvimanue pacmeopos eewecme HA ANNEKMPUUECK)'IO
I’lpOGOOMMOCWlb. ﬂGMOfCQHue UOHOB 68 2J1IEKMPUYECKOM NoJle.

Jlabopamophvie onvimsl. Peaxyuu obmena mearcoy pacmeopamu 31eKmpoaumos.

Ilpakmuueckaa paboma Nel. Pewienue yxcnepumenmaibHulX 3a0a4 no meme
«Cesoiicmea Kuciom, 0CHOBAHUIL U COJ1ell KAK I1eKMPOIUNO06).

Koumponwvnaa paooma Ne 1 no memam «Knaccugukayus xumuueckux
DPeaxkuyuiny u «1eKmpoaumudeckan OUCCouuauuay.

I'nasa 3. I'asiorennl (4 4)

Hemeramnpl. I'anorensl. llonoxeHne B NEPUOAUYECKON CHUCTEME XUMHUYECKUX
JJIEMEHTOB, CTPOEHUE UX aTOMOB. Haxox1enue B mpupoze.

@u3nuecKue U XUMHUYECKUE CBOWCTBA TajioreHoB. [lonyyeHune u mnpuMeHEHue
rajoreHoB. Xiuop. dusuueckue U XUMHUYECKUE CBOMCTBa Xiopa. lIpumenenwue
xjopa. Xnopopojaopona. Puznueckue cBorctBa. [Tonmydenue. ComnsHasi KUCIOTa U
ee conu. KauecTBeHHasi peakuusi Ha XJIOPUJ — MOHBL. Pacro3HaBaHHWE XJIOPHUIOB,
OpOMHJIOB, HOUIOB.

Jemoncmpayuu. Quzuueckue ceoticmea 2anoceHos. llonyyenue xnoposodopoda u
pacmeopenue e2o 8 800e.

Jlabopamopnwie onvimul. Pacnoznasanue consinoti Kuciomol, X10puoos, Opomuoos,
Uo0u008 u 1ooa.

Ilpakmuueckan paboma Ne 3. Ilonyuenue conanoii Kuciomsl u uszyyeHue eé
ceolcme.

I'naa 4. Kucsjopoa u cepa (6 4)

Kucnopon u cepa. Ilonoxkenue B NEPUOAMYECKONM CHCTEME XUMHUYECKHX
3JIEMEHTOB, CTpoeHue ux aroMoB. Cepa. Amtorponus cepbl. Puznyeckue u
xuMuuyeckue cBouctBa. Haxoxnenume B mpupone. IIpumeneHue  cepsl.
CepoBoaopoa. CepoBogopoaHasi KHCJIOTAa U €€ conu. KauecTBeHHas peakuusi Ha
cynbdua- nonsl. Oxcun cepsi (1V).

Cepnast kucinora. XMMHUYECKUE CBOWCTBA Pa30aBIE€HHOW W KOHIIEHTPUPOBAHHOM
cepHoil kucnoThl. KadecTBeHHass peakiusi Ha cyiabdar- HOHbL. XUMHUYECKHE
peakiuu, JexXaliue B OCHOBE MOJIYYEHUSI CEPHOW KHUCIOThI B IMTPOMBIILIEHHOCTH.
[IpumeHenne cepHON KUCIIOTHI.

Hemoncmpayuu. Annomponus Kuciopooa u cepwvl. 3HAKOMCMBO C 00pasyamu
NPUPOOHBIX CYIbDHUA08, CYIbHAMO8.
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Jlabopamophwvie onvimol. Pacnoznasanue cynv@uo-, cyivgum- u cyivgham-uoHos
8 pacmeope

Ilpaxmuueckasa paboma. Pewenue sxcnepumenmanvuvix 3a0a4 Hno meme
«Kucnopoo u cepay.

I'naBa 5. Azor u ¢pocdop (9 9)

A30T u docdop. [lonoxenne B NepuoANIECKON CUCTEME XUMUYECKUX AJIEMEHTOB,
CTPOCHHE HUX aTOMOB. A30T, (U3UYECKHE U XHUMHYECKHE CBONCTBA, MOJTyYCHHUE U
npumeHnenue. KpyroBopot azora B mpupojie. AMMuaxk. @u3ndyeckue 1 XuMU4eCcKue
CBONMCTBa, mojiyueHue, npuMenenue. Conu aMMoHus. A30THas KUCIOTa U €€
cBoiicTBa. OKUCIUTEIbHBIE CBOMCTBA a30THOM KUCIIOTHI. [TonydeHue a3oTHOM

KHUCIIOTHI B JTaOOpaTopuu. XMMHUYECKHE PEAKIUH, JISKAIMEe B OCHOBE TMOTYyUYCHHUS
A30THOM KUCJIOTHI B IPOMBIIUIeHHOCTH. [Ipumenenue. Conu. A30THBIE yA0OpEHUS.
®ocop. Amnorponus. Ouznueckne u xumuueckue cporctBa. Oxcua docdopa
(V). ®ocdopHas KuciioTa, €e COIu U YI00peHUSI.

Hemoncmpayuu. Ilonyyenue ammuaka u e2o pacmeoperue 6 6ooe. O3naxkomaenue
¢ 0bpasyamu npuUpoOHsIX HUMpamos, ghocgpamos.

Jlabopamophnvie onvimvl. B3zaumooeticmseue conei aMMOHUSL CO UWeN04amu.
O3nakomaenue ¢ a30mHubviMu U hoc@hopHbIMU YOOOPEHUAMU.

Ilpaxmuueckasa paboma NeS. Ilonyuenue ammuaxa u uzyuenue €20 c60UCMa.
Pewenue 3a0au na onpedenenue maccosoi (006EMHOU) 00aU 8bIX00A NPOOYKMA
peaxkyuu om meopemudecku 603MOHCHO2O.

I'maBa 6. Yruepona u kpemunii (8 4)

Yraepon u kpeMuuil. Ilonoxenne B NepuOgUYECKON CUCTEME, CTPOEHHUE aTOMOB.
Yraepon. Amnorponus. Pu3MUECKHE UM XUMHUYECKHE CBOWCTBA Yrjepoja.
AncopOrus. YrapHelid ra3. YTJICKHCHIBIM ra3. YToJbHas KHCIOTa M €€ COJIH.
KauecTBeHnnas peakuus Ha kKapOoHAT — HOHBL. KpyroBopot B mpupo/e.

Kpemunii. Oxcua kpemuus (1V). KpemHueBas kuciora u ee comu.

Crexkuio. IlemeHT.

Hemoncmpayuu. Kpucmaniuueckue pewiemku aimasza u epaguma. 3HaKkomcmeo c
obpazyamu npupoonvix Kapbonamos u cunukamos. O3naKxomieHue ¢ paziuiHblMu
sudamu monauea. O3HaKomieHue ¢ UOamu cmexa.

Jlabopamophvie ONnvIMbL. Osnaxomnenue co ceoucmeamu u
g3aumonpespawjenusmy  kapbonamos u euopokapoonamos. Kauecmeennvie
peaxkyuu Ha KapOooHam- U CUTUKAM-UOHBL.

Ilpakmuueckan pavoma Neb6. Ilonyuenue oxcuoa yznepooa (IV) u uzyuenue ezo
ceoiicme. Pacno3nasanue kapoonamos.

Pewenue 3a0au na eviuucnenue maccvl unu 0b6véMa NpPoOyKma peakyuu no
U38eCMHOU Macce Uil 00bEMY UCXOOH020 Beuecmad, co0epIHcaALe20 NPUMeCH.
Koumponvnan paooma Ne2 no meme «Hememainnoy.

I'naa 7. O6mmue cBoiictBa meTasioB (11 4)
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Mertannel. Ilonoxenue B IIEPUOJMYECKOW CHUCTEME, CTPOCHHE AaTOMOB.
Merannuueckass cBs3b. Dusmuyeckue CBOWCTBA. P aKTUBHOCTH METaljIOB.
cBoricTBa MeTautoB. O0IHe criocoObl moiydeHus. CIutaBbl METaJLIOB.

[llenounbie MeTabl. [lonoxkeHne B MEPUOIUYECKON CUCTEME, CTPOCHUE aTOMOB.
dusnueckne u XxumMudyeckue cBoucTa. [Ipumenenne. HaxoxaeHne B mpupoe.
Illenouno3zemenbHble MeTamibl. IlomokeHue B TNEPUOJUYECKOM CHUCTEME,
CTpoeHue aroMoB. Pu3WUeCKMe U XUMHYECKUE CBOWCTBA. [Ipumenenue.
Haxoxnenune B mpupoae. MarHuid M KajlbIMi , UX BaXXHEHUIIHUE COCAUHEHHS.
’KecTkoCTh BOJIBI M CIIOCOOKI €€ yCTPaHEHUSI.

Amomunui. [lomoxkeHne B NEPUOJUYECKOM CHCTEME, CTPOCHUE aTOMOB.
duznueckue W XxuMuueckue cBouctBa. I[Ipumenenue. Haxoxnenue B mpupose.
AMGOTEPHOCTh OKCHJA U THAPOKCUIA ATFOMUHMUSL.

Kenezo. [lonoxxeHne B MEPUOAUYECKON CUCTEME, CTPOCHUE aTOMOB. PU3NUECKUE
Y XUMUYeCcKue cBoMcTBa. lIpumenenue. Haxoxnenue B npuponae. Baxuenmme

COCIMHCHHMS JKelle3a: OKCHIbI, THapokcuabl u comu kene3a (1) u sxemesa (I1).
KadecTBenHas peakiusi Ha MOHBI.

Lemoncmpayuu. 3nakomcmeo ¢ obpazyamu 6adcHeuwlux coleti Hampus, Kanus,
NPUPOOHBIX COCOUHEHUU KATbYus, pyoamu oicenesd, COeOUHEHUAMU AIIOMUHUSL.
Bzaumoodeticmeue wenounsix, uje104Ho3emMenbubix Memaios u alOMUHUS C 80OOLL.
Corcueanue sncenesa 8 KUCI0pooe U Xaope.

Jlabopamopnvie onvimul. Ilonyuenue 2udpoxcuda anoMuHus U 63aumooelcmasue
eco ¢ kucromamu u wenoyamu. Ilonyuenue euopoxcuoos xcenesa(ll) u (I1l) u
g3aumooeticmaue uUx ¢ KUCIOMamu U weiodamu.

Ilpakmuueckaa paboma Ne7. Peuwienue IxcnepumenmaibHulX 3a0a4 no meme
«Memannwvt u ux coeounenusn.

Koumpononuas paboma Ne3 no meme «Odugue ceoiicmea memainoe,

I'naBa 8. KpaTtkuii 0030p Ba:kHelIINX OPraHn4YecKux BemecTs (74)

[Ipenmer oprannveckoi xumuu. Heopranmdueckue m OpraHMYECKUE COCOUHEHUS.
VYraepon — ocHoBa ku3HU Ha 3emiie. OCOOCHHOCTH CTPOEHHUsI aToMa yriepoja B
OPraHUYECKUX COCAUHECHUSX.

Yraesomopoasl. IlpenenbHbpie  yrmeBogoponasl.  Meran, 3TaH, IpOIIAH.
CtpykrypHble (QopMynbl YrieBoAOpoaoB. ['omonorudeckuili psii MpeaesibHBIX
yIJIE€BOAOPOJOB. ['omonorn. PuU3NUeCKUEe U XMMHUYECKHE CBOWCTBA MPEIEIbHBIX
yIIIEBOAOpOaOB. Peakuum ropenue u 3amelnieHus. Haxoxzaenue B npupoje.
[Ipnmenenue.

HenpenenbHble yraeBoaopoapl. DTUIEHOBBIN Psill HEMPEAEIbHBIX YIIE€BOI0POIOB.
Otnned. dusmdeckue MW XUMHYECKHE  CBOMCTBAa  dTWieHa. Peakiug
npucoenuHenus.  KadecTBeHHble — peakumu.  Peakuus — moaumepusanuu.
[Tonuatniien. Ilpumenenne 3TumneHa.

ALICTWICHOBBIM PSAI  HENPEAENBbHBIX yriaeBoAoponoB. AnernieH. CBouCTBa
auerwieHa. [Ipumenenue.

[IpousBoanbie yrieBoaopoaoB. KpaTkuit 0030p OpraHMYECKHX COCIUHECHMIA:
OJTHOATOMHBIE CITUPTHI, MHOTOATOMHBIE CIIUPTHI, KAPOOHOBBIE KUCTOTHI, CII0KHBIE
3(UpBIL, KUPBI, YTIEBObI, AMUHOKHUCIIOTHI, Oeiku. Posb OelKkoB B opraHusme.
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[TorsiTHE O BEICOKOMOJIEKYJISIPHBIX BemiecTBax. CTPYKTypa MOJIMMEPOB: MOHOMED,
NoJIUMEp, CTPYKTYPHOE 3BEHO, CTENEeHb MmojauMmepusanuu. llommaTueH,
TOJIUTIPOTIHJICH, TTOJTUBUHIIIXIOPHUI.

Hemoncmpayuu. Mooenu monekyn opeaHudeckux coeOUHeHUl, cxembl, maoauybl.
T'openue yene6000po0os u obnapysicernue npooyKmos ux 20peHusl.

Obpa3zyvl Hegpbmu u NPOOYKMO8 Ux nepepabomxiu.

Buoeoonwvimul no ceoticmeam 0CHOBHBIX KIACCO8 GeUleCms.

Pacuemnvie 3a0auu. Ycmawnosenenue npocmetiweti gopmynvt ewecmea no
MACCOBLIM QONAM IIEMEHMOB.

TEMATHYECKOE INTAHUPOBAHHUE

Ne/n | HaumeHnoBanue KonunuyecrBo | Konrpoabnbie padorsl | [IpakTnueckue
pasnena 4acoB B padoThbI
padoueii
nporpamme
1. IToBTOpEHHE 5 - -
Kypca xumum 8
KJiacca
2. Kaacenpukanus 6 1 1
XHMMHYEeCKHX
peakumit
3. XumuyeckKue 12 1 1
peakiuu B
BOJHBIX
pacTBopax
4, I'asiorenst 4 1
5. Kucaopon u cepa 6 1 1
6. Aot 1 ¢ocdop 9 1 1
7. Yraepoa u 8 1 1
KpeMHHHI
8. MeTasibl 11 1 1
9. IlepBoHayajibHBIE 7
npejacTaBJeHUs 00
OpPraHMYecKuXx
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BeIeCTBax

UTOoro 68 KonrpoibHbix-4 7

NPOBEPOYHBIX-2

KPUTEPUU OLEHKH

OBPA3OBATEJIBHBIX PE3YJIBTATOB OBYUAIOIIIUXCSA 11O XUMHUU.

Pesynbrarel 0O0y4YeHHs] XUMHHM JOJKHBI COOTBETCTBOBATH OOLIMM 3ajayam
npenMera U TpeOOBAaHUSM K €r0 YCBOCHHUIO.

Pesynbrarhl oOydeHHs OLIEHMBAIOTCA MO NATHOauIbHOW cucteme. [Ipu oreHke
YUYUTBHIBAKOTCS CIEAYIOIINE KaU€CTBEHHBIE NTOKA3aTEIN OTBETOB:

- ITyOuHa (COOTBETCTBUE N3YUYEHHBIM TEOPETUIECKUM 000OIICHUSIM);

- OCO3HAHHOCTh (COOTBETCTBUE TpeOyeMbIM B MPOrpaMMe YMEHUSM MPUMEHSThH
HOJTY4YEHHYI0 HH(OpPMALIHIO);

- MOJIHOTA (COOTBETCTBHE 00bEMY MTPOrpaMMbl U MH(OpMaIuK yueOHUKA).

[Ipu omeHKe YYUTHIBAIOTCS YUCIIO M XapaKTep OMMOOK (CYIIECTBEHHBIC WIIH
HecymecTBeHHbIe). CyIeCTBEHHbIE  OMIMOKKM  CBSI3aHBI C  HEIOCTATOYHOM
IIYOMHOW M OCO3HAHHOCTBIO OTBETa (HampuMep, YYCHHK HEMPaBUIBLHO YyKaszall
OCHOBHBIC TIPU3HAKA TIOHATUM, SBICHHM, XapaKTEpPHbIC CBOMCTBA BEIIECTB,
HENPaBWIHHO CQOPMYIHPOBAT 3aKOH, MPABUIO M T.M. WIA YYEHHUK HE CMOT
NPUMEHUTh TEOPETUYECKWE 3HaHWS IS OOBSCHCHHS W TPeACKa3aHus
SIBJICHUH, YCTAaHOBIICHUSI TPUYMHHO-CJIEACTBEHHBIX CBS3€H, CpaBHEHUS U
kjaccudukanuu sBieHu U T. 1.). HecymiecTBeHHble OIMMOKK ONpenemstoTcs
HEMOJIHOTOM  OTBeTa  (HampuMep,  YIOyIIEHWE W3  BHAA KaKOTO-TH0O0
HEXapaKTepHOro (axkra Mpu ONMUCAHUU BElIeCTBa, mpoiecca). K HUM MOXKHO
OTHECTH OT'OBOPKH, OIHCKH, JOIYIIICHHBIC 0 HEBHUMATEIBHOCTH (HAmpuMep, Ha
7Ba 1 OoJiee ypaBHEHHSI pEaKIMil B TTIOJITHOM MOHHOM BHJIE IOMYIIIEHA OJHA OITHOKa
B 0003HAYEHUH 3apsia HOHA).

PesynpTaTel  OOydeHHMs  TPOBEpPAIOTCS B MpOIECCe  YCTHBIX U
MMCHbMEHHBIX OTBETOB YYaIlUXCS, A TAKXKE MPHU BBINOJHEHUN UMHU XUMUYECKOTO
3KCIIEPUMEHTA.

OuneHka TeopeTHYeCKUX 3HAHUM

Ommemra «5»:

OTBET IIOJIHBIM W TIPABUJIBHBIA HAa OCHOBAHMM W3Y4YEHHBIX TEOPHUM; Marepuall
U3JI0)KEH B OIPEACICHHON JIOTMYECKOW I10CIEN0BATEIbHOCTH, JIMTEPaTypHBIM
A3BIKOM; OTBET CAMOCTOSITEIIbHBIN.
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Ommemra «4x»:

OTBET TNOJIHBIM M MPAaBUJIbHBIM HAa OCHOBAaHUM W3YyYEHHBIX TEOPUH; MaTephall
U3JIOKEH B OIPEIEICHHONW JIOTUYECKOW IOCJIENOBATENbHOCTH, TIPU HTOM
JTOMYIIEHBI

ABC-TPHU HCCYHICCTBCHHLIC OHIH6KI/I, HCIIPABJICHHBIC 110 TpC6OBaHI/IIO YUHUTCIIA.

Ommemra «3I»:

OTBET TMOJHBINA, HO MPU 3TOM JOMYIIEHA CYIIECTBEHHAs OIMOKAa WJIH OTBET
HEIOJIHBIM, HECBS3HbIN.

Ommemra «2».

npu OTBETE OOHAPYKEHO HEMOHUMAHWE YYaIlIMMCS OCHOBHOTO COJEP>KaHMUS
y4eOHOro MaTepuaja WIA JIONYIIEHbl CYIIECTBEHHbIE OLIMOKH, KOTOpPbHIE
yYaluics HEe MOXET HWCNPaBUTh MNPU  HABOASIIMX BOIPOCAX YUHUTEIIS.
Ommemxka «1»: OTCYTCTBUE OTBETA.

OueHka IKCNEePUMEHTAJbHBIX YMEHHUH

OueHka CTaBUTCS Ha OCHOBAaHUM HAOIOJICHMSI 32 Yy4YalllUMCSI M MUCHBMEHHOTO
oTueTa 3a pabory.

Ommemra «5».

paboTa BBINOJIHEHA MOJIHOCTBIO U IPaBUIIBHO, CAEJIaHbl MPAaBUIIbHBIE HAOIIOIEHUS
U BBIBOJbI; 3KCIEPUMEHT TPOBEIEH IO IJAHy C  Y4ETOM  TEXHUKH
0e30MacHOCTH M TpaBWI padOThl € BEUIECTBAMHU M 00OPYAOBAaHUEM; MPOSBIICHBI
OpPTraHMU3allMOHHO-TPYAOBbIE yMEHMs (MOANEPKUBAIOTCA UYUCTOTa pabodero
MeCTa | MOPSAO0K Ha CTOJIE, 9KOHOMHO MCTOIb3YIOTCSI PEAKTHUBBI).

Ommemka «4».

paboTa BBITIOJIHEHA TMPABWIBHO, CHEJIaHBl TPaBUIbHBIE HAOMIONCHUS U
BBIBOJIbI, HO TIPU OTOM DKCIEPHUMEHT TMPOBEICH HE IOJHOCTHIO WU
JOMYIIEHBI ~ HECYIIECTBCHHbIE  OmMMUOKM B paboTe ¢ BemecTBaMHU |
000pyI0OBaHUEM.

Ommemra «3»:

paboTa BBITIOJHEHA TPaBWIBHO HE MEHEE YEeM HAIOJOBUHY WJIH JOIYyIIEeHA
CYIIIECTBEHHAsI OIMMUOKAa B XOJ[¢ JKCIIEPUMEHTA, B OOBSICHEHWHU, B O(opMiIcHHUH
paboThl, B COOJIIOJEHWHU TIPaBUJ TEXHUKU O€30MacHOCTH TIpu pabore ¢
BEIIECTBAMH W O0OpPYIOBaHHEM, KOTOpas WCHPABIACTCA IO TPEeOOBAHUIO
YUUTEJIS.

Ommemrka «2x:
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nonyuieHsl 1Be (M Oonee) CyllecTBEHHbIE OIMMOKM B XOAE OJKCIEpPUMEHTa, B
0o0bsICHEHUH, B OQOPMIICHHMM pPaOOThl, B COOJIOJICHUM TIPaBUJl TEXHUKHU
Oe3omacHOoCTM TpU paboTe C BemecTBaMU U O00OpPYJOBAaHHEM, KOTOPHIE
yUYalMiCcs HE MOXET UCIIPaBUTh Jlaxe Mo TpeOoBaHUIO yuutens. Ommemka «1x»:
paboTa He BBITIOIHEHA, Y YYaIIerocs OTCYTCTBYIOT AKCIIEPUMEHTATbHBIC YMEHUSI.

OHeHKa yMeHI/Iﬁ pelIaTh IKCIICPUMCHTAJIBHBIC 3aJaYU

Ommemra «5»:

INIaH PCIICHHUA COCTABJICH IIPAaBHJIIBHO, IIPABHIIBHO OCYIICCTBJICH HOI[60p
XUMHNYCCKUX PCAKTUBOB H O60py,HOBaHI/ISI; JaHO IIOJIHOC 00BsICHEHHE U CAC/IaHbI
BBIBOJHbI.

Ommemra «4x»:

IUTAaH PEIICHUS COCTaBJICH TPaBWIBHO, TMPAaBHJIBLHO OCYIICCTBJICH IOAOOD
XUMHUYECKUX PEAKTUBOB W OOOPYIOBaHMS, MPU ATOM JOIYIICHO HE Oojee ABYX
HECYIIIECTBEHHBIX OMIMOOK B OOBSICHEHUH M BBIBOJAX.

Ommemra «3I»:

IJIaH PEIISHUS COCTABJICH IPaBWJIBHO; IPABUIBHO  OCYIIECTBIEH  IOAOOD
XUMHUYECKUX PEaKTUBOB W OOOpYAOBaHWS, HO JOIMYyIIeHA CYIICCTBEHHAs
OIIMOKA B OOBSICHEHNH U BHIBOJAX.

Ommemrka «2x:

JOIMyIIeHbI JiBe (KM 0Oojiee) CYIIECTBEHHbIE OMMWOKM B TUIAHE pEIICHUS, B
noI00pe XUMHUYECKUX PEAKTHUBOB M 00OPYIOBaHMS, B OOBSICHEHUU U BBIBOJIAX.

Ommemrka « I»:

3aJa4a HC pClICHaA.

OueHka yMeHHH pelaTh pacyeTHbIE 3a1a4U

Ommemka «5»: B JOTUUECKOM PACCYKICHUHM M PEIICHWH HET OMMOOK, 3aaaya
pelieHa paloHaIbHBIM CIIOCOOOM.

Ommemka «4». B JTOTUYECKOM PACCYXICHUU U PEIICHUH HET CYIIECTBEHHBIX
OMOOK, HO 3a/Jaya pelleHa HepalMOHAIBHBIM CIIOCOOOM WM JOMYIIEHO HE
0oJiee IBYX HECYIECTBEHHBIX OLIMOOK.

Ommemka «3»: B JIOTHMECKOM PACCYXICHUH HET CYIIECTBEHHBIX OIIMOOK, HO
JOMYIIEHA CYIIECTBEHHAs OITMOKAa B MAaTEMaTUYECKUX pacueTax.

Ommemka «2». AIMEIOTCSI CYIIECTBEHHbIE OLIUOKHU B JJIOTUYECKOM PACCYXKACHUHU U
pELICHUH.

Ommemxa «1»: 3a7a4a HE pEUICHA.

OHeHKa INIMNCbMCHHBIX KOHTPOJbHBIX paﬁoT
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Ommemxka «5». OTBET TOJHBIA W TPABWIBHBIA, BO3MOXHA HECYIIECCTBCHHAS
omuokKa.

Ommemxka «4»: OTBET HEMOJHBIN UM TONYIIEHO HEe 0o0Jiee IBYX HECYIECTBEHHBIX
OIINOOK.

Ommemka «3»: pa60Ta BBIIIOJIHCHA HC MCHCC YCM HAIIOJIOBUHY, AOIIYHICHA OJAHA
CymeCTBCHHAaA OIIIMOKA U ABC-TPpHU HECCYHICCTBCHHLIC.

Ommemxa «2»: paboTa BBINOJIHEHA MEHEE 4YEM HAIOJIOBUHY WIH COAEPKUT
HECKOJIBKO CYIIECTBEHHBIX OIIMOOK.

Ommemka «1».: padoTa HE BHINOJHEHA.

[Ipu olieHKE BBINOJHEHUS MUCHbMEHHON KOHTPOIBHOW paboThl HEOOXOAMMO
YUUTHIBATh TPEOOBAHUS €AMHOTO OphorpaduuecKkoro pexkuma.

OTMeTka 32  WTOTOBYKO  KOHTPOJBHYIO  paboTy  KOPPEKTHUPYET
MPEANIECTBYIONINE OTMETKH 32 YETBEPTh, MOJIYTOIUE, TO/I.

Ouenka TecToBbIX padoT

TecTpl, cocTosIME W3 MSATH BOMPOCOB MOXKHO HCIOJIB30BATh IOCHE
U3ydeHus: Kaxxaoro matepuana (ypoka). Tect uz 10—15 BorpocoB ucnonb3yeTcs
sl nepuonuyeckoro KoHtpoisa. Tect w3 20—30 BoOmpocoB HEOOXOAUMO
UCITIOJIB30BATh JJISI UTOTOBOTO KOHTPOJISL.

[Ipu oneHMBaHUM UCTIOIB3YETCS CISAYIONIAs IIKaja: JIJIsl TeCTa U3 MSATU BOIPOCOB
* HET OMMOOK — OIEHKA «5»;

* OlHa OLIMOKA - OLIEHKA «4»;

* JIBE OIINOKHA — OLIEHKA «3»;

* TPU OIMIUOKHA — OIEHKA «2.

Jns recta u3z 30 Bonpocos:

* 25—30 mpaBUIIbHBIX OTBETOB — OLIEHKA «5»;

* 19—24 npaBWIbHBIX OTBETOB — OLICHKA «4»;

* 13—18 npaBWIbHBIX OTBETOB — OLIEHKA «3»;

* MeHblIIIe 12 NpaBUIIBHBIX OTBETOB — OIICHKA «2».
Ouenka pedepara

Pedepar orieHMBaeTCS 10 CICTYIONTUM KPUTCPHSIM:
* coOmroieHre TpeOOBaHUH K €ro 0(pOPMIICHHIO;

* HEOOXOUMOCTh U JOCTATOYHOCTD JJIS PACKPBITHS TEMbI PUBEIACHHON B TEKCTE
pedepara nHpOpMAITUH;

* yMEHHE OOydYaromerocss CBOOOTHO W3jlaraTh OCHOBHBIC HJCH, OTPAKCHHBIC B
pedepare;
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* CcrnocoOHOCTh  OOy4arolerocss IMOHATh CYTh  3a/laBaEMbIX  YJICHAMMU
aTTECTAIMOHHOM KOMHUCCHUHU BOIIPOCOB U C(HOPMYJIHUPOBATH TOUHBIE OTBETHI HA HUX.
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Ne

Jata
o
TUTaHY

dax

THUYCCKU

Tema ypoka

IToBTOpPEHNE OCHOBHBIX
Bonpocos 8 kiaacca (3
yaca)

TexHuka 6€300aCHOCTH
B KaOMHETEC XUMHH.
Ctpoenue aToma.
Ilepuoanueckuii 3aKOH 1
I[ICXD .M.
Menpeneesa B CBETE
CTPOEHHUSI aTOMA.

XuMudeckas CBSI3b.
CrpoeHue BelecTna.

Kaﬂeﬂuapno - TEMATHIECKOE IIJIAHUPOBAHUE

[IpenmeTHbIE

Hayuarcsi: BinageTh HaBbIKaMH
6e30macHoro odpareHus ¢
BELIECTBAMHU, UCIIOJIb3YEMBbIMU B
IMOBCEHEBHOM XKM3HU; 3HATh
nabopaTtopHoe 000pyJ0BaHUE U
XUMHYECKOH MOCY/IbI, TPaBUIIAM
MOBE/ICHUS U TEXHUKH 0€30I1acCHOCTH B
KaOWHETEe XUMUHU.

IHosy4yaT BO3MOKHOCTH HAYYUTHCH:
XapaKTepU30BaTh CTPOCHUE aTOMa,
AJIEKTPOHBI, IPOTOHBI, HEUTPOHBI.
OO0Gcyx1aTh 0 IEPUOTUICCKOM 3aKOHE,
MEePUOINYECKON CUCTEME XUMUYECKHUX
aJIeMEHTOB.MeTannyeckue u
HEMETAJUIMYCCKIE CBOMCTBA BEIICCTB
Hayuarcs: Onpenensars ycioBus U
(bakTOpbI BOSHUKHOBEHHSI XUMHUYECKUX
CBSI3€H, THIIBI XUMHYCCKOM CBSI3H.
OO0cyxnaTh 0 CTPOCHUH BEIIECTBA.

IHony4aTt BO3MOKHOCTH HAYUUTHCS:
OO0cCy)1aTh CYIIECTBEHHBIC PU3HAKU
KOBAJICHTHOM MOJISIPHOM, KOBAJICHTHOM

[Inanupyemslie pe3ysbTaThl

MeranpenmeTrHbie

Ilo3HaBaTenbHBIC: YCTaHaBJIMBATb
NPUIUHHO-CJICACTBCHHBIC CBA3HU.

KomMMyHHMKaTHBHBIE: yMEHUE
OIIPEIEISITh IIETH CBOET0 00yUYeHus,
CTaBUTH U (pOPMYyIUpPOBATH I ceOs
HOBBIE 33/1a4M B yueOe U
MO3HABATENbHOM JEATETLHOCTH,
pa3BUBaTh MOTHBEI H HHTEPECHI CBOCH
MI03HABATEIBHOM e TETHHOCTH.

PerynaruBHbIe: IPOrHO3UPYIOT
pe3yibTaThl YPOBHS YCBOCHHUS
M3y4aeMOro Marepuania.

Ilo3HnaBaTenbHBIE: BEISBICHHE
0COOEHHOCTEH U MPU3HAKOB
00BEKTOB; IPUBOAUTH TPUMEPHI.

KoMMyHHKaTUBHBIE: B3aUMOIEHCTBUE
B X0J1€ TpYNIOBOIl paboThI, BEAYT
JIMAJIOT, y4aCTBYIOT B IUCKYCCHH;
IIPUHUMAIOT IPYroe MHEHUE U

JInu"OCTHBIE

CraHoBJICHHE OCHOB
HOBBIX 3HAHUM,
MTOHATHE HOBOM
COLIMAJIBHOU POJIU B
onpeAeIeHUuu IS
ce0s1 HeOOXOOUMBIX B
JKU3HH 3HAHUH.
Ornpenenenuie 3HaHUH
1 HEe3HAHWI B
MOTHBAIUN IO3HAHUS
HOBOro. PazButne
TUYECKUX YYBCTB
TMOHUMAaHUs.

PazButune
CaMOOIIPEEIICHUS U
aJICKBaTHOTO
OLICHUBAHUSI CBOUX
JIOCTHKECHUH B
NPUMEHEHNUU 3HAaHUI
B HOBOM CUTYaIlUH.
Crpemienue kK
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OcHOBHBIE KJIacChl
HEOPTaHNYCCKUX
BEIIECTB, UX CBSI3b
MEXIy COOO.

Tema 1.
Knaccupurxanus
XHMHUYECKHX pPeaKkumid
(6 1)

OKMUCIIUTEIIBHO —
BOCCTaHOBUTEJILHEIC
peakiumn

HETMOJIIPHOW U HOHHOW CBSI3H.
[ToaroraBnuBaTh KpaTKUe COOOIIEHUS O
CTPOEHUHU BELIECTBA

Hayuarcs: BeIsBISITE HA OCHOBE
COOOIICHHUS MTPE3CHTAIIMA OCHOBHEIC
KJIACChl HEOPTAHMYECKUX COSAMHEHUN.
OO6cyx1aTh 3aKOHOMEPHOCTH , Ha
OCHOBE KOTOPBIX UX MOKHO OTJINYUTh

JpYT OT JIpyra..

IHosy4aT BO3MOKHOCTH HAYYNTHCSH:
Onpenensats no GopMyse KUCIOTHL,
COJIM, OKCHJIBI U OCHOBaHUsA. OOCYXIaTh
0 CBSI3U MEXIy COOOM.

Hayuarcs: Knaccupunmposats
XUMHUYECKHE PEaKIUu.

IIpyBOAUTH IPUMEPHI pEAKIUI KaKI0TO
THUIIA.

Pacno3HaBaTh OKHCIHMTEILHO-BOCCTAHO-
BUTCJIBHBIC PCAKIIHNU 110 YPABHCHUAM PC-

AKIINH.

HOJIy‘IaT BO3MOKHOCTHb HAYIUTBHCH:

TIO3HIIHIO.

PerynatuBHbIe: IPOTHO3UPYIOT
PE3yJIbTaThl yPOBHS YCBOCHHS
U3y4aeMoro MaTepuaa; IpUHUMAIOT
U COXPAHSIOT y4eOHYIO 3a/1a9y.
[To3naBarenbHbIE: POPMUPOBAHUE
poOIeMBI YpOKa, CO3/JaHHe
aJITOpUTMA JACATEILHOCTHU TIPH
pelIeHnH IPOOIEMBI.

KoMmmyHUKaTHBHBIE: TOUCK U
BBIZEIICHNE HEOOXOIUMOI

nHpOpPMAINY; YMEHHE C JIOCTaTOUHON

TOYHOCTBIO BbIpA’KaTb CBOHU MBICJIU B
COOTBCTCTBHH C 3aJa4aMH U
YCIIOBUAMH KOMMYHUKAIIUH.

PerynsTuBHbBIC: IPUHATHE U
COXpaHECHHE y4eOHOH 3aa4H.

[lo3HaBaTenbHbIE: IOCTPOCHHE
JIOTUYECKOW LIETH PACCYKIICHUM;
YCTaHOBJIEHHE PUYUHHO-
CJICICTBEHHBIX CBS3EH.

KoMMyHUKaTUBHBIE: YMEHHE C
JIOCTATOYHON TOYHOCTBIO BBIPAKATH
CBOM MBICIIA B COOTBETCTBUU C
3a/la4aMy U yCIIOBUAMU
KOMMYHUKAIUH.

IIO3HAHUIO TOI'O, UTO
HEHU3BECTHO, HO
MHTEPECHO.

Onpenenenue
3HAYMMOCTH 3HAHMIA.

Oco3HaHue
IIEHHOCTCH 3HAHUH U
MPUMEHEHUE UX Ha
MpaKTHUKE.
Hcnonp3oBanue
3HAHUW JIJI pELICHUS
yueOHBIX 3a7a4.
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TemnoBoit a3 ekt xum.
peakuun. Pacyetsr o
TEPMOXUMHUYECKAM
YPaBHEHUSM.

CKOpOCTh XMMHUYECKUX
peaKLHmii.

[TpakTuueckas pabora
Nel. M3yuenne BnusgHUA
YCIJIOBHM NIPOBECHUS
XUMHYECKON PeaKlUK Ha
€€ CKOpOCTh

OnpenensaTh M0 ypaBHESHUIO PEAKITHH
OKHCITUTEIh, BOCCTAHOBHUTEIIb, TIPOIIECC
OKHCIICHHSI, BOCCTAHOBJICHHSI.
Hayuarcsi: HaGroqath 1 OuchIBaThH
XHUMHUYECKHE PEAKIIMU C TIOMOIIBIO
C€CTCCTBCHHOTI'O sA3bIKA U A3bIKA XUMHNU.

IHosy4aT BO3MOKHOCTH HAYYHTHCH:
Boruncnsats TemnoBoit 3 ekt peakuu
0 TEPMOXUMHUYECKOMY YPaBHEHHUIO

CocTaBiaTh TEPMOXUMHUYECKUE YpaBHE-
HUSI pEaKIIHil.

Hayuarcsa: Mccnenosarts ycioBus,
BIIMSIFOIIME HA CKOPOCTh XMMUYECKON
peakiuu.

ITony4aT BO3MOKHOCTh HAYYUThCH:
OnuceiBaTh yCIOBUS, BIUSAIOIIUE HA
CKOpPOCTh XUMHUUYECKOH peaKIyu.

Hayuarcsa: IIpoBoauts XumMuueckue
ONBITHI, IPY U3YYECHUU BIUSHUA
YCJIOBUU MPOBENECHUS XUMUYECKOU
peakuuu. [IpoBOaUTH rpynnoBbIe
HaOII0/IEHUST BO BpeMs ITPOBEICHUS
71a00paTOPHBIX OIBITOB.

PerynaruBHele: BianeHue
MOHOJIOTUYECKON U UATIOTUYECKON
(dbopmamu peun.

[lo3HaBaTenbHbIE: OCYILIECTBISATD
MIOUCK HY>KHON MH(OpMaLuK B
yueOHHKe, aTiace.

KoMMyHHKaTUBHBIE: yUUTHCS
BBIPAJKaTh CBOU MBICIIH B
COOTBETCTBHH C 3aJa4aMH U
YCIIOBUSAMHU KOMMYHUKALIVH.

PerynaruBHbIe: MPOrHO3UPOBATH
pe3yJabTaThl YPOBHS YCBOCHUE
HA3y4aeMOro MaTepuania.
[To3HaBarenbHBIE: yMEHUE
MPUMEHSTH MMOJYYCHHBIEC TaHHBIE JJIsI
peLICHUS TPAKTUYECKUX 3aa4.

KoMMyHUKaTHBHBIC: YMEHUE
OTIPENIeNIATH eI CBOETO 0OyUeHMUS,
CTaBHUTb M (POPMYITUPOBATH JIs CEOS
HOBBIC 3371a4H B yueOe 1
MO3HABATEIBHOM 1€ITEeIHLHOCTH.

PerynsaruBHBIC: MPOTHO3UPYIOT
PE3YIbTaThI YPOBHS YCBOCHUS
HM3y4aeMoTo MaTepuasa.
[To3HaBaTenbHBIE: OCYIIECTBISTh
MTOVCK HYXHOU WHPOPMAITUHU B
yueOHHKe, aTiace; O0bsICHEHHE
CYIIECTBECHHBIX MPU3HAKOB MOHITHIMA
TeMbl. OBJaIeHHE TPAKTHYECKUMHU
YMEHUSIMH pabOThI ¢ KapTOH.

Hcnonn3oBanue

3HAHUM JJIs peaicHus

y4eOHBIX 3a7a4.

OBJazeHne cCUCTEMOI

3HAHUHN

OBjageHne CUCTEMOM

3HAHUHN
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XHUMHUYECKOE
paBHOBecHE. Y CIIOBUS
€r0 CMCIICHHU.

O06001menne
CUCTEMaTH3aIU
3HaHul. Pemenne 3amau

l'[o.nyan BO3MOKHOCTH HAYIYUTBHLCH:

Y4acTBOBaTh B 00CYXKIECHUH
pE3yJIbTaTOB OMBITOB. JlenaTh
OTIpeIeJICHHBIC BBIBOJIBI.

Hayuarcs: JlaBaTh onpeznencHue
CKOPOCTH XMMHUYECKOU PEaKLUU U e
3aBUCUMOCTD OT YCJIOBHI IPOTEKaHUSI
peakuuu

ITosyyaT BO3MOKHOCTH HAYYUTHCH:
JlaBaTp onpeaeneHus NOHITUI
«XUMHUYECKOE PAaBHOBECHEY, «IIpsIMast
peakius» U «o0paTHasi PEAKITUS,
YCIIOBUS CMEIIECHUS XUMHUECKOTO
paBHOBECHS

Hayancs{: pemaTh paCYCTHLIC 3aa4YN

10 YpaBHCHUAM XUMHNYCCKUX peaKHI/IfI C

HCIIOJIb30BAHUEM MAaCChI, KOJIMYECTBA
BElIeCTBa UM 00beMa OIHOTO U3
BCTYNUBLIMX WU NOJIYYAIOIUXCS B
pEeaKurH BEUIECTB

l'[o.nyan BO3MOKHOCTH HAYIUTHLCH:
BreinmoaHsaTs 3a7aHus Ha 3aJaHHbBIC
TCMBI. I[eﬂaTI) OMpPECACICHHBIC BBIBObI
IIpU pCHICHUH 3aJa4

KOMMYHI/IKaTI/IBHI)IGI IJIaHUPOBATh
neian u CIIOCOOBI BSaHMOﬂCﬁCTBHH;
0OMEHUBATHCS MHCHUSAMH, CIIYIIATh

ZPYT APYTa.

PerynsTuBHbIC: TPOrHO3UPOBATH
pe3yabTaThl YCBOCHUSI MaTepUala.
[To3naBaTenbHbBIC: YCTAHABIUBATD
MIPUYMNHHO-CJIEICTBEHHBIE CBSI3U U
3aBUCUMOCTH.

KOMMyHI/IKaTI/IBHBIeI IJIaHUPOBATH
eI ¥ CIIOCOOBI B3aMMOICHCTBUS,
IIOHUMATB TTO3ULHIO IPYIrOTO,
y4acTBOBATh B KOJUICKTUBHOM
00CYX/IE€HUH TIPOOIIEMBI.

PerynsTuBHBIC: IPUHUMATH U
COXpaHATh YUCOHYIO 3a/1a4y;
YUUTHIBATH BBIJCIICHHBIC YUUTEIIEM
OPUCHTHUPBI ICHCTBHSI.
[To3HaBaTenbHBIC: CAMOCTOSITEIILHO
BBICIISATH U (JOPMUPOBATH IICIIH;
aHAIM3UPOBATH BOMIPOCHI U
(hopMHUpPOBaTH OTBETHI.

KoMMyHHKaTHBHBIE: y4aCTBOBATH
KOJJICKTHBOM B O0CY)KJICHHH
npo0JieM; 0OMEH MHEHUSIMH,
MMOHUMATD MTO3UIUIO TTApTHEPA.

PerynsiTuBHBIC: IPUHUMAIOT U
COXPAHSIOT Y4eOHYIO 3a/1auy;
COCTABJIAIOT IJIaH U
MOCJIEA0BATEILHOCTD ACHCTBUM.

OBiaieHue CUCTEMOMI
3HaHUHN

Oco3HaHue
LIEJTOCTHOCTH
MOJIYYeHHBIX 3HAHUM.
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Tema 2.
DJIeKTPOIUTHYECKAS
auccounanms (74)

10 CymHocTs mporiecca
AIEKTPOIUTUIECKON
JIACCOITUAIIAN

11 DNeKTpOoIUTHYECKAs
JFCCOLUANNS KUCTIOT,
LIEJI0YEHN U COJIEH.

12 Cna0pble U CUJIBHBIE
3JIeKTpoJIUThI. CTEIeHb
JIUCCOLIAALINH.

Hayuarcsi: O0001aTh 3HaHUS O
pactBopax. [IpoBoauTh HabOIrOIEHHS 32
NIOBEICHUEM BEILIECTB B PACTBOPAX, 3a
XUMUYECKHMHU PEaKLUIMHU,
MPOTEKAIOIINMH B PACTBOPAX.

IMony4aT BO3MOKHOCTH HAYYHTHCA:
OO6cyxaath U 0OOBACHATH IPUUUHY
AIIEKTPOIPOBOUMOCTH BOJIHBIX
pacTBOPOB, COJIEH, KUCIIOT U IIeT04Yel U
WILTIOCTPUPOBATH TPUMEPAMHU
U3y4EHHbIE TOHATHUS

Hayuarcs: naBaTh onpeneneHue
HOHATHN «KUCIIOTA», «\OCHOBAHHEY,
«COJIbY» C TOUKH 3pEHHS TECOPUH
AIIEKTPOIUTUIECKON TUCCOIHALIHH.

IHosry4aT BO3MOKHOCTH HAYYUTHCH!
OOBSACHATH OOIINE CBONCTBA KUCIOTHBIX
Y IIEJIOYHBIX PACTBOPOB HAJTUYHUEM B
HUX MOHOB BOJIOPOJA U TUAPOKCUI-
MOHHOM COOTBETCTBEHHO, a TAKKE
COCTaBJISITh YPABHEHUS
ANEKTPOJUTUIECKON AUCCOLMAIIIHI
KHCJIOT, OCHOBaHUM U COJICH
Hayuarcs: JlaBath onpenesneHus
MOHATUH «AJIEKTPOJIUTY,
HEIJIEKTPOJIUTY, «IJICKTPOIUTHIECKAS
JUACCOLUALINS.

JaBaTp onpeaeneHus MOHITUI
«CTETEeHb JIEKTPOIUTHIECKOM

[lo3HaBaTenbHbBIE: YMEHUE
OpPraHU30BBIBATh CBOIO JAEATEIbHOCTb.

KoMMyHUKaTHBHBIE: IPUHUMATH U
COXpPaHSTh yUeOHYIO 3a/1auy.

PerynstuBHbie: popmupoBaHUe U
pa3BUTHE YMEHUN BECTH
CaMOCTOSITEIIbHBIN MTOUCK, OTOOP
nH(popManuu.

Ilo3HaBatenbHbIE: YMEHUE
OpPraHU30BBIBATH CBOKO JEATEIBHOCTD,
BBIOMPATH CPEACTBA IS peaTu3aluu
HeJen.

KomMMmyHUKaTHBHBIE: TPHHAMATH U
COXpaHATh YUEOHYIO 3a/1a4y.

PerynatuHble: popMHUpOBaHUE U
pa3BUTHE YMEHHI BECTH
CaMOCTOSTEJIbHBIN TIOUCK, OTOOP
MH(pOpPMALINH.

Ilo3HaBaTenbHBIC: YCTaHAaBJIMBATb
IPUYIUHHO-CJICACTBCHHLIC CBA3H.

KomMMyHMKaTHBHEIEC: yMEHUE
OTIpPEIeNIATH 1IEJT CBOETO 00yUeHMUs,
CTaBUTb U (HOPMYIUPOBATH IS CeOs
HOBBIC 33J1a4M B yueOe u

Oco3Hanue
LIEJIOCTHOCTH

MOJTYYECHHBIX 3HAHUM.

OBiageHne cCUCTEMOI

3HaAHUH.

OBiageHne CUCTEMOI

3HAHUH.
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Peakuuu HOHHOTO
oOMmeHa.

I'mpponus cosen.

Jucconuanumny, «KCUJIbHBIC
SJICKTPOJIHUTBI?, «cna0ble
SJICKTPOJIUTBD).

IMony4yaT BO3MOKHOCTH HAYYHTCSI:
[ToHUMaTh, B 4eM COCTOUT Pa3HHILA
MCXKAYy CUJIbHBIMU U ci1a0BIMU
HIEKTPOIUTAMU

Hayuarcsi: Onpenensts peakiuu
MOHHOTO 0OMEHa, YCIOBUS MX
NPOTEKaHHUs. YMETh COCTABIIATD TOJIHBIC
N COKpPAIICHHBIC NOHHBIC YPABHCHUA
HEoOpaTUMBIX PEAKIHi U Pa3bsCHITH
HX CYIIHOCTh

IMosry4yaT BO3MOKHOCTH HAYYHTHCS:
MIPUBOIUTH MPUMEPHI PEAKIIMA HOHHOTO
oOMeHa, HAyIIHUX J0 KOHIIA

Hayuarcsa: Konkperusupoatb
MoHATHE «HOH». O000IIATE MOHATUS
«KaTHOHY», «aHUOH». MccaenoBaTh
CBOMCTBA PaCTBOPOB AJIEKTPOJIUTOB.
JaBatb onpesesieHre rUApOIn3a COJEH.

ITosry4yaT BO3MOKHOCTD HAYYHUThCH:
COCTaBJIATh YPABHEHUS PEAKLUN
TUAPOJIN3a COJIEU U OIPENEIATh
XapakTep Cpeabl PACTBOPOB COJIEH IO UX
COCTaBy

MO3HABATEILHOH eI TCILHOCTH,
pa3BUBAaTh MOTUBBI U HHTEPECHI CBOEH
O3HABATEILHON NEATCILHOCTH.

PerynstuBHbIE: TPOTHO3ZUPYIOT

pe3yibTaThl YPOBHS YCBOCHUS

M3y4aeMOro MaTepuaia; TPUHUMAIOT

U COXPAHSIOT Y4eOHYIO 3a/a4y.

[IpenmeTHBIC: aHATTU3UPOBATD U OBageHue cucTeMoi
0oTOMpaTh HH(POPMAIIHIO; 3HAHUMH.

BBIABMIKEHUE THIIOTE3 U X

000CHOBaHHUE; IOCTPOCHHE

JIOTUYECKOM LIETH PACCYKIACHUM.

KomMmyHHMKaTHBHBIE: BEIOOD
OCHOBAHUH U KPUTEPUEB C LICIIBIO
BBIJICJICHUS IPU3HAKOB, YMEHHUE C
TOYHOCTBIO BBIPAXKaTb CBOU MBICIIH B
COOTBETCTBHH C 3a/la4yaMu U
YCIIOBHSIMU KOMMYHUKALIMH.

PerHSITI/IBHbIeI IIPpUHATHC U

COXpaHeHHe y4eOHOM 3a1a4u.

[To3HaBaTeNnbHbBIE: CAMOCTOSITENIEHO OBnaneHue cucteMon

BBIZICIIATH M (POPMHUPOBATH 1EJIH; 3HAHUU 1

aHAIM3UPOBATH BOIIPOCHI, NPUMEHEHHUE UX B

(hopMUpOBATH OTBETHI. JKA3HEHHBIX CUTYya-
USX.

KOMMyHI/IKaTI/IBHI)IGI Y4aCTBOBAaTh B

KOJIIGKTUBHOM OOCYKICHUH

npo0JieM; 0OMEH MHEHUSIMH,

MMOHMMAaHKE TTO3UINH MapTHepa.

PerynsTuBHbIE: CTaBUTH YUEOHYIO
3a/1a4y Ha OCHOBE COOTHECEHHUS TOTO,
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[TpakTrueckas pabota
Ne2 .Pemenue skcnepu-
MCHTAJIBHBIX 33124 110
TeMe «CBOMCTBA KUCIIOT,
OCHOBaHMI U COJIEH KaK
AIIEKTPOIUTOB.

Kontpoabnas pabdora
Nel mo Teme:
«JIeKTPOTUTHYECKAS
JHCCOIM AL,

Hayuarcsi: OnucbiBaTh CBONCTBA
BEILIECTB B XOJI€ IEMOHCTPALMOHHOIO U
71a00paTOPHOT0 SKCIIEPUMEHTA.

CO6JHO,Z[3TB IIpaBujia TCXHUKH Oe3ormac-
HOCTH.

XapakTepru3oBaTh YCIOBUS TCUCHUS
peaKiuii B pacTBOPAx JEKTPOIUTOB 0
KoHIa. OnpeaensiTh BO3MOXKHOCTb
NPOTEKAHUS PEAKIIMH HOHHOTO OOMEHA.
[TpoBOIUTH TPYyMIIOBBIE HAOIIOIEHUS BO
BpeMsI ITPOBEICHUS JIAOOPATOPHBIX OIIbI-
TOB.

IMony4aT BO3MOKHOCTH HAYYUThCH:
NPUMEHSTh TEOPSTUICCKHIE 3HAHUS HA
MPAKTHKE, OOBSICHITh HAOJIIOICHUS U
pe3yIbTaThl IPOBOUMBIX OITBITOB
OO0cyxnath B rpynnax pe3yiabTaTbl
omnbITOB. OOBSCHATH CYIIIHOCTh PEeaKIUi
MOHHOTO OOMeHa.

Pacrnio3naBaTh peakiii HOHHOTO
oOMeHa 1o ypaBHEHHUSM PEaKIIUid.
CocTaBisITh HOHHBIE YPaBHEHUS
peakuuii. CocTaBnsATh COKpaIEHHBIE
VOHHBIE YPABHEHUs pEaKIUil
Hayuarcsi: npuMeHsTh 3HaHUS, YMEHUS
Y HaBBIKH, [TOJIyYEHHBIE IIPH U3yUYEHUU
TEMBI

YTO YK€ U3BECTHO U YCBOCHO, U TOTO,

YTO €I1Ee HEU3BECTHO.
[IpeameTHbIE: aHATM3UPOBATH U
oTOMpaTh HHPOPMAIIHIO;
BBIJIBUKEHUE TUIOTE3 U UX
000CHOBaHHUE; TOCTPOCHUE
JIOTUYECKOU LIEH PACCYKIACHUI.

KomMmyHMKaTHBHBIE: BEIOOD
OCHOBAHUU U KPUTEPUEB C LIEIIBIO
BBIJICJICHUS IPU3HAKOB, YMEHHUE C

TOYHOCTBIO BhIpakaTb CBOU MBICJIU B

COOTBCTCTBHHU C 3aJa4aMH U
YCJIOBUSAMU KOMMYHUKAIIUH.

PerynatuBHble: cOXpaHeHHE y4eOHON

3aJa4un

[lo3HaBaTenbHbIE: OCYILIECTBIISTh
MIOUCK HY>KHON MH(OpMaIuK B
yueOHHKe, aTiace.

KoMMyHHKaTUBHBIE: YUUTHCS

Hcnons3oBanue

3HAHUM I pelIeHus

yueOHBIX 3a7a4.

OBazgeHne CUCTeEMOI

3HaHUHU
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Tema 3. I'ajiorennt
(54)

XapakTepHUCTHKA
rajoreHoB

Xiop

Hayuarcs: XapakTepu3oBaTh raJOT€HbI
Ha OCHOBE MX IOJIOKEHHUS B
MEPUONYECKON CUCTEME U
0COOEHHOCTEN CTPOCHUS UX aTOMOB.

ITory4aT BO3MOKHOCTH HAYYHMThCH:
OOBSICHATH 3aKOHOMEPHOCTHU
U3MEHEHHS CBOMCTB IaJIOr€HOB C
YBEJIMYEHUEM aTOMHOTO HOMEDA.
OnpenensaTs NpUHAAIEKHOCTD BEILIECTB
K OIIpeIeIEHHOMY KJIaCCy COE€AMHEHUIN.

Hayuarcsi: XapakTepu3oBaTh 3JIEMEHT
XJIOp. 3HAaTh (PU3UYECKHE U XUMHUECKHE
CBOMCTBA XJIOpa

IMosryyaT BO3MOKHOCTH HAYYUTHCS
CpaBHUBATb CBOICTBa IMPOCTHIX BCUICCTB
XJIOpa, Pa3bSCHATH 9TH CBONCTBA B
CBETE MPECTABICHUN 00
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX

BbIpaXXaTb CBOU MBICJIU B
COOTBCTCTBHHU C 3aJa4aMU U
YCJIO0BUSAMU KOMMYHUKAIIUH.

PerynaruBHbIe: IPOrHO3UPOBATH
pe3ynbTaThl YPOBHS YCBOCHHE
M3y4aeMOro MaTepuaa.

[lo3HaBaTenbHbIE: YMEHUE Oco3Hanune
IIPUMEHSTH [TOJIyYEHHBIE JaHHBIC Ul LIEJIOCTHOCTH
pelIeHNs MPaKTUYECKUX 3a1a4. HPUPOJIBI.

KommyHUKaTHBHBIE: yMEHUE
OTIPENIETISATh 1SN CBOCTO OOYUCHHS,
CTaBUTH U (POPMYITUPOBATH IS CEOS
HOBBIC 33/1a4M B yueOe u
MO3HABATEILHON eI TCILHOCTH,
pa3BUBaTh MOTUBBI U MHTEPECHI CBOEH
MO3HABATEILHOMN JCATCIILHOCTH.

PerynartuBHbIe: IPOrHO3UPYIOT
PE3YJIBTaThl YPOBHS YCBOCHHS
M3y4aeMoro MaTepuaa; IpUHUMAIOT
U COXPAHSIOT y4eOHYIO 3a/1a9y
[To3HaBaTenbHBIC: BBISIBICHHE
0COOEHHOCTEN U MPU3HAKOB
00BEKTOB; IPUBOJIUTH IPUMEPBHI.

Oco3Hanne
L[EJIOCTHOCTH
reorpaguueckoi cpe-
nel. OBiIazeHue
KoMMmyHUKaTHBHBIE: B3aUMOJICCTBHE ~CUCTEMOM 3HAHUU U

B XOJI€ TPYNTIOBON pabOTHI, BEAYT IPUMCHEHUE UX B
JINAJIOT, Y4acCTBYIOT B TUCKYCCHH; KU3HEHHBIX CUTYya-
MPUHUMAIOT IPYroe MHEHUE U LUSIX.
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XJI0pOBOAOPO:
MOJTyYEHHE U CBOMCTBA

ConsgHas KUClIoTa H ee
COJIn

[IpakTuueckas padora
Ne3. [Tomyuenue

nporeccax

Hayuarcesi: OnucbiBaTh CBONCTBA
BELIECTB B X0J1€ JJIEMOHCTPALIMOHHOIO U
71a00paTOPHOI0 SKCIIEPUMEHTA.

Co0ro1aTh TEXHUKY 0€30MacHOCTH.

ITosyyaT BO3MOKHOCTH HAYYUTHCH!
BoisBiATE Ipo0I€MBI U IEPCHIEKTHBBI
pazButus AIIK B Poccuun Ha ocHOBe
aHalin3a JOIIOJIHUTCIbHBIX NCTOYHHUKOB
reorpaduueckoil nHGopmaIuu.

[ToaroTaBauBaTh KpaTKUE COOOIICHUS
WM TIpe3eHTAIH 00 UCTOPUU
CTaHOBJICHUS TpaHcTopTa B Poccun
Hayuarcsi: Pacnio3HaBaTh ONBITHBIM
IIYyTEM COJISHYIO KUCIIOTY U €€ COJH, a
Tax)xe OpOMUIBI U KOJT UJIBI.

ITosyyaT BO3MOKHOCTH HAYYHTHCS:
Hcnonb30BaTh NPpHOOPETEHHBIE 3HAHUS
Y YMEHHUS B ITPAKTUYECKOM
JeSATENbHOCTH U ITOBCEIHEBHOM JKU3HU C
1IeJIbI0 0€30MacHOTO 00paIeHus ¢
BELIECTBAMU U MaTepuagaMu U
HKOJIOTMYECKH I'PaMOTHOI'O IIOBEJICHHUS B
OKpY’Kalolleu cpene

Hayuarcsi: OnucbiBaTh CBOWCTBa
BELIECTB B X0J1€ JEMOHCTPALIMOHHOTO U

TIO3HIIHIO.

PerynatuBHbIe: IPOTHO3UPYIOT
pe3yibTaThl YPOBHS YCBOCHHUS
M3y4aeMoro MaTepuasna; IpUHUMAIOT
U COXPaHSIIOT yuyeOHy0 3a/1auy.
Ilo3naBarenbHble: (hOPMUPOBAHUE
poOIeMBI YpOKa, CO3/JaHHe
JIFOPUTMA JIEATEIbHOCTU PU
pelIeHnH IPOOIEMBI.
KoMMyHHMKaTHBHBIE: IOUCK U
Bbl/IeJIEHNE HEOOXOAMMOMN
nHpOpPMAaIUU; YMEHHE C T0CTATOUHON
TOYHOCTBIO BBIPAXXaTh CBOM MBICIIH B
COOTBETCTBUH C 3a7jauaMH U
YCIIOBHUSIMH KOMMYHHKAIIHH.

PerynaruBHbIe: IpUHATHE U
coXpaHeHHe y4eOHOM 3a1auu.

Ilo3naBaTenbHBIC: YCTaAaHOBJICHHUC
MMPUIUHHO-CJICACTBCHHBIX CBsI3€iA.

KoMMyHHKaTHBHBIE: YMEHHE C
JOCTaTOYHOM TOYHOCTBIO BBIPAKATh
CBOU MBICIIA B COOTBETCTBUU C
3a/la4aMy U yCIIOBUAMU
KOMMYHUKAIUH.

PCFyHHTI/IBHBIC: NPUHATHC U
coXpaHeHHe yueOHOM 3a1a4u.

Tlo3HaBaTenLHbBIE: IOUCK U
BBIZIEJICHUE HEOOXOIUMON

OBageHue cucTeMoi
3HAHUM U
MIPUMEHEHHUE UX B
JKA3HEHHBIX CUTYya-
UAX.

OBiazeHue cucTeMoi
3HAHUU

Oco3Hanue
LIEJIOCTHOCTH 3HAHUU
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COJITHOM KUCJIOTHI U
U3YyYEHHUE €€ CBOWCTB

Tema 4. Kucaopoa n
cepa (6 4)
XapakTepucTuka
KHCJIOPOJIa U CEPBI

1a00pPaTOPHOTO IKCIIEPUMEHTA.
Co0ur01aTh TEXHUKY 0€30MTaCHOCTH.

ITosy4yaT BO3MOKHOCTH HAYYHTHCS:
Pacmo3HaBaTh OMBITHBIM TyTEM
COJISIHYIO KUCJIOTY U €€ COJIH, a TAKKE
OpOMUIBI U HOAUIBI.

Hayuarcsa: Onpenensite
3aKOHOMEPHOCTH U3MEHEHUS CBOICTB

9JICMCHTOB B A-rpynnax, OIIPCACIICHUC

MOHATHA aJIJIOTPOIIHH. VYMmeTb JaBaThb
OO0IIYI0 XapaKTePUCTUKY PIIEMEHTOB U
MPOCTHIX BEIECTB MOATPYIIITBI
KHucJiopoaa, O6'LHCH§ITB, no4yeMy 4ucjio
MPOCTHIX BEIECTB B HECKOJIBKO pa3
MPEBOCXOAUT YUCIIO XUMHUYCCKUX
3JIEMEHTOB, XapaKTepH30BaTh POJIb
030Ha B aTMOcdepe

IHosy4aT BO3MOKHOCTH HAYYUTHCH:
OOBSACHATH 3aKOHOMEPHOCTH
A3MEHEHUSA CBOMUCTB djIeMeHTOB IV A-

CPYIIbIL.

XapakTepu30BaTh aNIOTPOIHIO

nH(pOpMalUY; CUHTE3UPOBAThH
MMEIOIIUECS 3HAHUS; BEIOOD
OCHOBAaHUH U KPUTEPUEB IS
MIOCTPOCHHUSI TIOTUYECKOM LIeTH
pacCyXIeHH, YMEHUE MTOTHO
BBIPaXXaTh CBOU MBICJIH.

KommyHnukaTuBHbIe: popMuUpoBaHue
Y Pa3BUTHE TBOPUECKHUX
CIIOCOOHOCTEMN.

PerynsartuBHbIC: yMEeHHE
OpFaHI/ISOBBIBaTB CBOIO ACATCIIbHOCTD,
BBIOMPATH CPEJICTBA JUIS peaTu3aliu
Lee.

Ilo3HaBaTenbHBIE: BLI60p OCHOBaHMUI1
U KpUTCPUCB OJI CPAaBHCHUS.

KOMMyHI/IKaTI/IBHI)IGI Y4aCTBOBAaTh B
KOJJICKTUBHOM OOCY)KJICHUU
po0JieM; 0OMEHUBATHCSI MHEHUSIMU,
MMOHUMATD MTO3UIUIO TTAPTHEPA.

PerynaruBHbie: ymMeHMe
OpraHU30BaTh CBOIO JESTEIBHOCTD,
ONPENIETATh €€ 3aJa4i U OLICHUBATh
JIOCTUTHYTBIE PE3YJIbTATHI.

KaK BaXHEUIIIETO

KOMIIOHCHTA Hay‘IHOI>’I

KapThl MUPA.

OsnasieHue Ha
YpOBHE 00111eTO
o0Opa3oBaHus

CUCTEMOU 3HAHUIM.
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Cepa. ®usnueckue u

XUMHUYECKHE CBOMCTBA

cepsl. [Ipumenenue.

CepoBoaopos.
Cynbouab

Oxkcun cepsl (IV).
CepoBogopoaHas u
CEpHHCTas KUCIOTHI U
UX COJIH.

KHCJIOPOJIa ¥ CEPBI KAK OJIHY U3 IPUYHH
MHOI000pa3usi BEIECTB.

Hayuarcsa: XapakTtepu3zoBarb
¢duznyecKrue U XUMHUYECKUE CBOMCTBA
Cepbl, €€ aJUIOTPOITHbIE MOAU(PUKALINY.

ITosry4yaT BO3MOKHOCTD HAYYHUTHCH:
COCTaBJIATh YPABHEHMSI PEAKIUH,
MOATBEPKJAIOIIUX OKUCIUTEIbHBIE U
BOCCTAaHOBHTEIILHBIE CBOMCTBA CCPhI,
CpaBHMBATh CBOMCTBA IIPOCTHIX BEILIECTB
Cephl U KUCIIOPOJIA, PA3BSACHATH 3TH
CBOICTBA B CBETE MpEACTaBICHUH 00
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX
mpoleccax

Hayuarcs: Onpenensts crnoco6
MOJIy4YEHHUs] CEpOBOOPO/Ia B
71a00paTOPHUH U €T0 CBOWCTBA..

IHony4aTt BO3MOKHOCTD HAYUYUTHCSH:
OO0cyxnaTh U 3aMUCHIBATh YPAaBHEHUS
peaKkuurii, XapaKTEpPU3YIOIIUX CBOMCTBA
CEepOBOJIOPOJIa, B UOHHOM BUJIE

Hayuarcsa: Xapakrepu3oBaTb OKCUL
cepsl (IV), naBaTh XapaTepucTuky
CEPOBOIOPOHON U CEPHUCTOM
KHCJIOTaM, a TAKXKE UX COJISIM.

ITo3HaBatenbHbIC: BEIOOpP HanOoICE
3¢ (HEKTHBHBIX CIIOCOOOB PEIICHHS
3aJ1a4 B 3aBUCIMOCTH OT KOHKPETHBIX
YCIOBUH.

KoMMyHHKaTHUBHBIE: yMEHHE C
JOCTATOYHOM IOJTHOTOM U TOYHOCTBIO
BBIPAJKaTh CBOU MBICIIH B
COOTBETCTBUHU C 3aJa4aMu U
YCIIOBHSIMU KOMMYHUKAIIMH.

PerynsartuBHbIC: MPUHUMATH U
COXpaHATh YUeOHYIO 3a/1a4y;
CaMOCTOSTCILHO BBIJICIIATE M
(hopMHUPOBATH 11EJb; COCTABIIATH IIJIAH
H TIOCIIEOBATECILHOCTE ICUCTBUM.
[lo3HaBaTenbHbBIE: YMEHNE
OpPraHU30BbIBATH CBOIO JIESITENBHOCTD,
BBIOMPATH CPEICTBA JJIsl peaTu3aiu
Lee.

KomMMyHHUKaTHBHBIE: IPUHUMATD U
COXpaHSTh yUeOHYIO 3a/1auy.

PerynaruBHbie: popMHpOBaHUE U
pa3BUTHE YMEHUI BEeCTH
CaMOCTOSITENIbHBIN TTOUCK, OTOOD
UHpOpMaLUU.

Ilo3HaBaTenbHbIE: CAMOCTOATEIBHO
BBIJICISITh U (JOPMHUPOBATH IIETIH;
aHAJIM3UPOBATH BOIIPOCHI,
(hopMUpOBaTH OTBETHI.

OsBnaneHue Ha
YpOBHE 00111eTO
o0Opa3oBaHus
CHCTEMOM 3HAHUM.

OsBmageHue Ha
YpOBHE 00IIETO
obOpazoBaHus
CHCTEMOM 3HAHUM.

OBageHue cucTeMoi
3HAHUH U
MIPUMEHEHUE UX B
JKU3HEHHBIX
CUTYyALHSX.
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Oxkcup cepsl (VI).
Cepnas KucioTa 1 ee
COJIH.

[TpakTrueckas pabota
Ned. Pemenue skcriepu-
MEHTaJIbHBIX 3aJ1a4 110
teme «Kucnmopon u
cepay.

IHony4yaTt BO3MOKHOCTD HAYYUTHCSH:
COCTaBJISATh YPABHEHUS PEAKLIUM,
XapaKTEPU3YIOIINX CBOMCTBA 3THX
BEIIECTB, OOBICHATH IPUUUHY
BBIIA/ICHUSI KUCJIOTHBIX JTOXKAECH

Hayuarcs: XapakTtepu3oBaTh OKCH]T
cepsl (VI), cepHyto kucinory,
OTIpeIeTIsITh CBOMCTBA pa30aBIeHHON
CEpHOU KUCJIOTHI.

IMony4yaT BO3MOKHOCTH HAYUYHTHCS !
OrnpeaensiTh NPUHAICKHOCTD BEIIECTB
K OIIpeACIEHHOMY KJIacCy COeTMHEHUIA.
ConocTtaBisTh CBOMCTBA pa30aBIeHHON
¥ KOHIIEHTPUPOBAHHOM CEPHON KHCIIOTHI

Hayuarcsa Pacnio3HaBaTh ONBITHBIM
MyTéM PacTBOPBI KUCIOT, CYIb(HIHI,
CyAb(QUTHI, CyIb(haTHI.

Hcnonb30BaTh NpHOOPETEHHBIE 3HAHUS
Y YMEHUS B IPAKTHUECKON
JEATENBHOCTH U

HOBCCZ[HCBHOﬁ JKN3HHU C IOCIIBIO Oe3omac-
HOTO O6paHIeHI/I$I C BCIICCTBAMH U MAaTC-

KOMMyHI/IKaTI/IBHI)IGI Y4aCTBOBAaTh B
KOJUIGKTUBHOM OOCYXICHUN
mpo0OsieM; 0OMEH MHECHUSIMH,
MOHUMAaHUE MO3UIUH TAPTHEPA.

PerynatuBHble: CTaBUTh Y4eOHYIO
3aJa4y Ha OCHOBE COOTHECEHHs TOrO,
YTO y’K€ U3BECTHO U YCBOEHO, U TOrO,
4TO €I€ HEU3BECTHO.
[lo3HaBaTenbHbIE: BBIABIATD
0COOEHHOCTH U IIPU3HAKH OOBEKTOB;
MIPUBOJIUTH PUMEPHI B KAUECTBE
BBIJIBUTAEMBIX TOJIOKEHUH.

KomMyHuKaTuBHBIE:
B3aMMOJICHCTBOBATH B XO/1¢
TPYIIIOBOI pabOThI, BECTH UAJIOT,
Y4aCTBOBATh B IUCKYCCHUU;
MIPUHUMATh JPYroe MHEHUE U
TIO3UIINH.

PerynaruBHbIE: IPOrHO3UPOBATH
PE3YJIbTaThl YPOBHS YCBOCHHS
M3y4aeMoro Marepuana; IpHHUMATh
U COXPaHATh y4eOHYIO 3a/1auy.
Ilo3HaBarenbHbIE: BBISBISATH
0COOEHHOCTH M NMPU3HAKH 0OBEKTOB;
MIPUBOUTH PUMEPHI B KAUECTBE
BBIJIBUTAEMBbIX ITOJIOKECHUH.

KoMmmyHHKaTHBHBIE:
B3aMMOJEIICTBOBATH B XOE
IpYNIOBOM paboThI, BECTH AUAJIOT,
y4acTBOBaTh B IUCKYCCHUH;
MPUHUMATD APYroe MHEHHE U

dopmMupoBaHue
YCTaHOBKH Ha
OTBETCTBEHHOE
OTHOLLIEHUE K
OKpYKarolleu cpeae,
HE00X0IUMOCTH €€
COXpaHEHHS.

OsBnajeHue Ha
YpOBHE 00IIeT0o
oOpazoBaHus
CUCTEMOM 3HAHMI.

OBageHne cucTeMoit
3HAHUU
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Tema 5. A3oT n

docdop (8 4)
XapakTepucTuka a3oTa u
dochopa. Puznveckue u
XUMHUYECKHE CBOMCTBA
a3ora.

AmMmuak. PusnyecKue u
XAMHUYECKHE CBOMCTBA.
ITonydenue,
MpUMEHEHHE.

pYasaMu 1 SKOJIOTHYECKHU TPAMOTHOTO
MOBEICHUS B OKPYXAIOIIeH cpejie.

ITosry4aT BO3MOKHOCTH HAYUYHTHCS:
BEI4ucisaTh 10 XUMHYECKUM
ypaBHEHUSAM Maccy, 00bEM U
KOJIMYECTBO BEILLECTBA OJJTHOTO U3
MPOIYKTOB PEAKIINH 10 Macce
MCXOJHOIO BELIECTBA, 00BbEMY MIIH KO-
JMYECTBY BEILIECTBA, COJAEPKAIIETO
ONPEAECTAEHHYIO TOTIO PUMECEH.

Hayuarcs: npuMeHATh 3HaHNUE
NEPUOANYECKON CUCTEMBI U CTPOCHUS
aToOMa IIPU XapaKTEPUCTUKE
XUMHUYECKHX DJIEMEHTOB. 3HATh
CBOMCTBA a30Ta.

[Hony4aTt BO3MOKHOCTH HAYYHTHCS:
OOBSICHATh IPUUNHY XUMHYECKOMN
MHEPTHOCTH a30Ta, COCTABIIATh
YpaBHEHUSI XUMHUECKUX PEAKIUH,
XapaKTEPU3YIOIINX XUMHUYECKUE
CBOIICTBA a30Ta, U Pa3bACHITH UX C
TOYKH 3pEHUs TIPEICTaBICHUI 00
OKHCJIMTEIHLHO-BOCCTAHOBUTEIIFHBIX
rnpoueccax

Hayuarcs: OnpenensiTe MEXaHU3M
00pa3oBaHUs HOHA AMMOHHWS,
XUMHUYECKHE CBOMCTBA aMMHAaKa.

IHosy4aT BO3MOKHOCTH HAYYUTHCH:
COCTaBJISATh YPaBHEHUS PEaKIIHiA,
XapaKTEPUIYIOMINX XUMUYECKHE

MMO3UIHHU, JO0IMYCKATh CyHIECTBOBAHUC
Pa3HBIX TOYCK 3PCHUA.

PerynstuBHBIC: OCO3HAHHE KauecTBa
Y YPOBHSI YCBOCHHUSI; BOJICBAsI
CaMOperyJisiius, Kak ClioCOOHOCTh K
MOOWJIM3aINU CHIT i SHEPTUU

Ilo3naBarenbHbIe: BEIOUPATH
HauOosee 3 PeKTUBHBIC CITOCOOBI
pelieHus 3a/1a4; KOHTPOJIUPOBATh U
OLICHUBATh MPOIIECC U PE3yIbTAT
JeSITETbHOCTH.

KoMMyHHKaTHBHBIE: JONOBApUBATHCS
0 pacnpeneneHnn GyHKIHM U poseil B
COBMECTHOH JI€ATEIBHOCTH.

PerynaruBHbie: ymMeHMe
OpFaHI/ISOBBIBaTB CBOIO A€ATCIIbHOCTD,
BBIOMpATH CPEACTBA TS peanu3aliu
meeH.

[To3HaBaTenbHBIC: CTAHOBJICHHE
MPUYNHHO-CJIEICTBEHHBIX CBS3CH;
BBIOOp Hanbosee 3PPEKTUBHBIX
CIOCO0OB peIIeHHUs 3a/1a4 B
3aBUCHMOCTH OT KOHKPETHBIX
YCIIOBHUH.

OBiageHne CUCTEMOI

3HaAHUH.

YmMmenue ¢
IOCTAaTOYHOM
TTOJTHOTOH U
TOYHOCTBIO
BBIPAXKATh CBOU
MBICJIH B
COOTBETCTBUH C
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[TpakTrueckas pabota
NoS.ITonyuenne aMmu-
aKa M U3y4eHHUe ero
CBONCTB.

Conu aMMOHHHA.

CBOICTBA aMMHUAKa, M Pa3bICHATH UX C
TOYKH 3pEHUs NpeACTaBICHUHN 00
AIIEKTPOJINTUYECKON JUCCOLUALIUU U
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
IIPOLIECCOB

Hayuaresi: mony4ats aMMuak
peakIueil HFOHHOTo0 OOMEHa U
JAOKa3bIBATh OIIBITHBIM ITYTEM, UYTO
COOpaHHBIN Ta3 — aMMHAaK

IMosy4yaT BO3MOKHOCTH HAYYHTHCS:
AHAM3UPOBATH PE3YNbTATHI OMBITOB U
esaTh 0000IIAOIE BBIBOIbI

Hayuarcsi: Onpenenars KaueCTBEHHYIO

pCaKkuro Ha NOH AMMOHUA.

ITosry4aT BO3MOKHOCTH HAYYUTHCH !
COCTaBJISATh YPAaBHEHUS] XUMUYECKUX
peakuui, XapaKTEpU3YIOLINX

XHMHYCSCKHE CBOMCTBA COJICH aMMOHUS,

U pa3bACHATD UX B CBCTC

KoMMyHHKaTUBHBIE: YMEHHE C
JOCTATOYHON TOYHOCTBIO BBIPAKATH
CBOM MBICIIA B COOTBETCTBUU C
YCIIOBUAMHU KOMMYHUKALIVH.

PerynstuBHbie: ymeHue
OpFaHI/I3OBI)IBaTI) CBOIO AC€ATCIIbHOCTD,
BBIOMPATH CPEJICTBA JUIS peaTu3aliu
HeeH.

[lo3HaBarenbHbIEe: YMEHUE BECTU
CaMOCTOSATEJIFHBII MTOUCK, OTOOP
uHpopmanuu, ee npeodpa3oBaHue.

KomMmyHukaTHBHBIE: (hOpMUPOBAHHE
COOCTBEHHOTO MHEHUS U TTO3UIIUH.

PerynstuBHbIE: IITAHUPOBAHUE CBOUX
JICUCTBUI B COOTBETCTBHUU C
IIOCTaBJICHHOM 3aJja4eil U YCIOBHUAMU
€e peajiu3aluu, B TOM YUCJE BO
BHYTPECHHEM ILJIAHE.

[lo3HaBaTenbHbIE: YCTAaHOBJIEHUE
MIPUYMHHO-CJIEACTBEHHBIX CBSI3€H U
3aBUCHUMOCTHU MEX]y 00bEKTaMHU.
KoMMmyHUKaTUBHBIE: TUIAHUPOBAHKE
LeIHU U CIOCOOBI B3aMMO/ICHCTBYS,
00MEH MHEHUSIMU, IOHUMaHHUE
MIO3UIIMH [TAPTHEpA.

3aJladaMUy U
YCIIOBUSIMU
KOMMYHUKAIIIH;
BJIaJICHUE
MOHOJIOTHYECKON B
IUAJIOTUYSCKON
dbopmamu peuu;
MOCTPOEHNUE
JIOTUYECKOM IIeTTH
pacCyKIeHUMN.
YMmenue ¢
OCTaTOYHOM
MMOJTHOTOM U
TOYHOCTBIO
BBIPAXKATh CBOU
MBICJIH B
COOTBETCTBUH C
3aJayaMu "
YCIIOBUSIMU
KOMMYHUKAIIUY;
BIIAJICHHC
MOHOJIOTHYECKOH 1
JTUATIOTHYECKOM
dbopmamu peuwu;
MOCTPOEHNE
JIOTHYECKOM IIeTTH
pacCyXIEHHIA.
OBajeHue cCuCTeMoi
3HAHUM
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A30THAasI KUCIIOTA.

Coin a30THOM KUCIIOTEI

IPEJICTAaBICHUM 00 ANEKTPOIUTUIECKON
JUCCOLMAINN

Hayuarcs: ConoctaBisTh CBONCTBA
pa30aBiIeHHON M KOHLIEHTPUPOBAHHON
a30THOM KUCJIOTHI. Y CTAaHABIIMBATh
MPUHAJIEKHOCTh BELIECTB K
OnpeAeIEHHOMY KIIacCy COCTUHEHUM.

IHosy4aT BO3MOKHOCTH HAYUYHTHCH:
COCTaBJISITh YPABHEHUS] XUMUYECKUX
pEeaKuuid, TeXKaIrX B OCHOBE
IIPOU3BOJICTBA a30THOM KHUCIIOTHI, U
Pa3bACHITh 3aKOHOMEPHOCTH HX
MPOTEKaHUs1, COCTaBJISATh YPABHEHHUS
peaKkIuii Mex 1y pa30oaBIeHHON U
KOHILICHTPUPOBAHHOW a30THOM KUCIIOTOM
¥ MeTaJuIaMH, OOBSICHSATh UX B CBETE
MpeJICTaBICHUH 00 OKUCITUTETHHO-
BOCCTAaHOBUTEIBHBIX MTPOLIECCOB
Hayuarcs: O6cyxnaTh KaueCTBEHHYIO
PEaKUHIO HA HUTPAT-UOH.

IMony4aT BO3MOKHOCTH HAYYHMThCH:
OTJINYATh COJIM A30THOW KUCIIOTHI OT
XJIOPUIOB, CYNb(HATOB, CYIb(PHUIOB U
CyNb(UTOB, COCTABIATH YPAaBHEHUS
peaxIuii pa3oKeHHUsI HUTPATOB

PerynsatuBHble: coxpaHeHHe yueOHOM
3aJ1a4M; yYUTHIBATh BHIJICIICHHbIC
YUUTEIIEM OPUEHTHPHI ACHCTBUSI.
[lo3HaBarenbHBIC: YMEHUE BECTH
CaMOCTOSATENBHBII MTOUCK, OTOOP
nH(popMaluu, ee npeoOpa3oBaHUe.

KomMmyHuKkaTHBHBIE: (hOpMUPOBaHUE
COOCTBEHHOIO MHEHUS U MO3ULUH.

PerynsiTuBHBIE: TIJTAHUPOBAHUE CBOUX
JIIEUCTBUI B COOTBETCTBHH C
MOCTaBJICHHOM 3a/1a4€il ¥ YCIOBUAMU
€e peajnu3aluu, B TOM YUCIIE BO
BHYTPEHHEM IJIaHE.

[lo3naBaTenbHbIE: CTAHOBJICHHE
MPUYMHHO-CJICICTBEHHBIX CBS3CH;
BBIOOp HambOoJee A (HEKTUBHBIX
CrocoOO0B pelIeHUs 3a1a4 B
3aBUCHUMOCTHU OT KOHKPETHBIX
ycioBuil. KOMMyHHUKaTHUBHBIE:
YMEHHE C JOCTATOYHOU TOUHOCTHIO
BBIPA)KaTh CBOM MBICITH B
COOTBETCTBUH C YCIOBUSAMHU
KOMMYHHKAITHH.

PerynstuBHbIe: ymeHHe
OpPraHU30BbIBAThH CBOIO JCSATEIBHOCTD,
BBIOHpATh CPEACTBA JIJIsSI peaTH3aIIH
eJeu.

OBageHne CuCTeMOM

3HaHUHU

OBiazgeHue cucTeMoi

3HAHUHN
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dochop. Dusndeckue u
XUMHUYECKHE CBONCTBA

docdopa.

Oxcun docdopa (V).
docdopHas KHCIOTa U
ee COJIH.

Tema 6. Yraepoa u
Kkpemuuii (9 4)
XapakTepucThka
yIiepo/ia U KpeMHHSL.
AnnoTtponus yriiepoaa

Hayuarcs: Xapakrepu3oBatb
annotponHeie Mogudukanuu docdopa,
CBoOMCTBa 0enoro u KkpacHoro ¢gocdopa.

[Hony4aTt BO3MOKHOCTH HAYYMTHCSH:
COCTaBJISITh YPABHEHUS] XUMUUECKUX
peaKkuurii, XapaKTEPU3YIOIIUX CBOWCTBA

docdopa

Hayuarcsa: Xapakrepu3oBaTb CBOKWCTBA
dbochoproro anruapuaa u GocdopHoit
kucaothl. [loHnmars 3HaueHue
MUHEPATBHBIX YAOOPEHUI IS
pacTeHui

IMosyyaT BO3MOKHOCTH HAYYUTHCH:
COCTaBJIATh YPaBHEHUS pEaKIIUH,
XapaKTePU3YIOIIUX XUMUICCKUE
cBoiicTBa okcuna pochopa (V) u
bochopHOIi KHCTOTHI, U PA3BIICHITH UX
B CBETE MPECTABICHHIA 00
ANIEKTPOIUTUICCKON JUCCOIUAITUH H
OKHCITUTEIIbHO-BOCCTAHOBUTEIHHBIX
mporeccax, MPOBOJAUTH KAYECTBEHHYIO
peakmuio Ha ¢ocdaT-uoH.

Hayuarcs: XapakTepu3oBaTh
aneMeHThl [VA-rpynisl (HoArpynms
yIJiepoJa) Ha OCHOBE UX IOJIOKEHHUS B
MIEPUOJNYECKON CUCTEME U
0COOEHHOCTEH CTPOCHMSI UX aTOMOB.
OOBSICHATH 3aKOHOMEPHOCTHU

[lo3HaBaTenbHBIC: YMEHUE BECTH OsnasieHne cUCTEMOM
CaMOCTOSATENBHBII MTOUCK, OTOOP 3HAHHUH
nH(popmaluu, ee npeoOpa3oBaHUeE.

KommynukaTtusHble: popMupoBanue
COOCTBEHHOIO MHEHUS U MO3ULUH.

PerynsiTuBHBIE: TIJTAHUPOBAHUE CBOMX

JIEUCTBUI B COOTBETCTBHH C

MOCTaBJICHHOM 3a/1a4€il U YCIOBUSAMU

€e peain3aluu.

[lo3HaBaTenbHBIC: YMEHUE BECTU OBiajeHue CUCTEMOM
CaMOCTOSITEJIbHBIN TTOMCK, OTOOD 3HAHHUI
uHpopManuu, ee mpeodpa3oBaHue.

KommynukaTtusHble: popMupoBanue
COOCTBEHHOIO MHEHMS U TO3ULIUH.

PerynsituBHBIE: IJTAHUPOBAHUE CBOMX
JICUCTBUI B COOTBETCTBHUU C
MOCTABJICHHOM 3a/1a4€il U YCIOBUAMU
€e peanu3aluu.

Tlo3naBaTeabHLIE: BEISIBJICHUE OBiageHue cucTeMou
0COOCHHOCTEH ¥ MPU3HAKOB 3HAHMHA
00BEKTOB; IPUBOJIUTH IPUMEPHI.

KoMMyHHKaTHBHBIE: B3aUMOIENCTBUE
B X0/I€ IPYyIIOBOI paboTHI, BEIYT
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XMUMHYECKHE CBOUCTBA
yraepona. AacopOnus

Oxcup yriepona (II) -
YTapHBIH ra3

U3MEHEHUS CBOUCTB dJjieMeHTOB [V A-
IPYIIIBI.

IMosy4yaT BO3MOKHOCTH HAYYHTHCS:
XapaKTepu30BaTh AJUIOTPOIIHIO
yriepoja Kak OJHy U3 PHYUH
MHOT000pa3usi BEUIECTB.

Hayuarcesi: OnucbiBaTh CBONCTBA
BELIECTB B X0J1€ JJEMOHCTPALIMOHHOIO U
71a00paTOPHOI0 SKCIIEPUMEHTA.

Co0mro1aTh TEXHUKY 0€30MMacHOCTH.
OnpenensiTe CBOWCTBA IPOCTOTO
BEIICCTBA YIJIsA, UMETh MPEACTABICHUE O
azcopouuu

IMony4aT BO3MOKHOCTH HAYYUThCH:
COCTaBJIISATh YPAaBHEHUS] XUMUYECKUX
peaKkuuii, XapaKTepU3yoIuxX
XUMHUYECKHE CBOMCTBA yIiiepoa
Hayuares Onpenensite CTpoeHue 1
cBoiicTBa okcuaa yraepona (1), ero
¢du3nogoruueckoe AecTeue Ha
OpraHu3M YeJIOBEKa.

IHosry4aT BO3MOKHOCTH HAYYUTHCH!
COCTAaBJIATh YPaBHEHUS] XUMUYECKUX
peakuuii,

XapaKTePU3YIOIINX CBOWCTBA OKCHIA
yraepona (1)

JIMAJIoT, y4aCTBYIOT B TUCKYCCHH;
IIPUHUMAIOT IPYroe MHEHUE U
MO3ULUIO.

PerynsTuBHbIE: IPOrHO3UPYIOT

pe3yJIbTaThl YPOBHS YCBOEHUS

M3y4aeMOro MaTepuasa; IpUHUMAIOT

U COXpaHSIIOT yuyeOHy0 3a/1auy.

[lo3HaBaTeNbHBIE: OCYILIECTBIISAT OBnanenue cuctemMon
MIOMCK HYXXHOU UH(pOpMaLUU B 3HaHUHI

yueOHHKe, aTace.

KOMMYHI/IKaTI/IBHBICZ YUYHUTHCA
BbIpa’XaTb CBOU MBICJIU B
COOTBCTCTBHUHU C 3aJa4aMU U
YCJIO0BUSAMU KOMMYHUKAIIUH.

PerynsTuBHbIE: IPOrHO3UPOBATH
pe3ynbTaThl YPOBHS YCBOCHHE
M3y4aeMoro MaTepuarna.

[lo3HaBaTenbHbBIE: CTAHOBIIEHUE OBnajeHue cucteMomn
MPUYMHHO-CIIEICTBEHHBIX CBS3€H; 3HAHUM

BbIOOp Hanbosee 3 HEeKTUBHBIX

Croco0O0B pEIICHHUS 3a71a4 B

3aBUCUMOCTH OT KOHKPETHBIX

YCIOBUH.

KoMMyHHKaTUBHBIE: YMEHHE C
JOCTATOYHON TOYHOCTBIO BBIPAKATH
CBOM MBICIIA B COOTBETCTBUU C
YCJIIOBUSIMU KOMMYHUKALIUH.

PCFYHHTI/IBHHGZ YMCHHC
OpPTraHrU30BbLIBATH CBOIO ACATCIBHOCTD,
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39 Oxkcup yrineponaa (IV) -
YTJIEKHUCIIBIN Ta3.

40 VYronpHasa KHUCI0Ta U €€
comm. Kpyrosopor
yriaepojaa B MPUPOJIC

41 [TpakTuueckas pabora
No6. Tlonyuenue oxcua
yraepona (IV) u

Hayuarcsi: OGcyxaTh cBOMCTBa
okcupa yraepoza (IV)

IMosy4yaT BO3MOKHOCTH HAYYHUThCS:
COCTaBJIATh YPABHEHUE PEAKIUH,
XapaKTEPU3YIOILIEH NpeBpalICHUE
KapOOHATOB B THJIPOKAPOOHATHI,
MIPOBOJIMTH KAYECTBECHHBIC PEAKIH Ha
okcuy yraepoaa (IV) u kapOboHat-uon

Hayuarcsi: OOcyx1aTh CBOMCTBA U
YTOJIbHOW KUCITOTHI.

IMoy4aT BO3MOKHOCTH HAYYHTHCA:
COCTaBJIATh YPAaBHCHUE PEAKIUH,
XapaKTEPU3YIOIIEH MpeBpalieHUe
KapOOHATOB B I'MJIPOKapOOHATHI,
POBOJIUTH KAYECTBEHHBIC PEAaKIINU Ha
okcup yraepoaa (IV) u kapboHat-uon

Hayuaresi: mony4ats u coOupaTh OKCHT
yraepoaa (IV) B maGoparopuu u

BBIOMPATH CPEICTBA IS peaTu3alium
eJeu.

[IpeameTHbIE: aHATM3UPOBATH U
oTOMpaTh HHPOPMAIIHIO;
BBIJIBUKEHUE TUIOTE3 U UX
000CHOBaHHUE; TIOCTPOCHUE
JIOTUYECKOU LIEH PACCYKIACHUI.

KommyHMKaTHBHBIE: BEIOOD
OCHOBAHUU U KPUTEPUEB C LIEIIBIO
BBIJICJICHUS IPU3HAKOB, YMEHHUE C
TOYHOCTBIO BBIPAXKaTb CBOU MBICIIH B
COOTBETCTBUHU C 3aa4aMH U
YCIIOBHSIMU KOMMYHUKAIIMH.

PerynsaTuBHble: NpUHATHE U
COXpaHEeHHEe y4eOHOH 3a7auH.
Ilo3HaBaTenbHbIE: yCTaHABIUBATD
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3H.

KommyHUKaTHBHBIE: yMEHUE
OTIPEACIIATH 1IeJIM CBOETO O0YUCHHUS,
CTaBUTh U (HOPMYIHPOBATH JJIs ceOs
HOBBIC 33/1a4M B yueOe u
MO3HABATEILHON JIeATCILHOCTH,
pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH
MO3HABATEIBLHON JCATCIILHOCTH.

PerynsTuBHbIE: TPOTrHO3UPYIOT
pe3yJIbTaThl YPOBHS YCBOEHUS
M3Yy4aeMoro MaTepuasia; IpuHUMAIoT
U COXpaHSIIOT yueOHyI0 3a/1auy.
[lo3HaBaTenbHbIE: yCTaHABINBATh
MIPUYMHHO-CJIEICTBEHHBIE CBSI3H.

OBazeHne cUCTEMOM
3HAHUHN

OBageHne CUCTEMOI
3HAHUH

OBJazeHne CUCTEMOI
3HAHUHN
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W3YUYEHHE €TI0 CBOMCTB.

Pacno3naBaHue
KapOOHATOB.

42 Kpemnunii. Oxcug
kpemHus (IV)

43 KpemuwneBas kuciora u

ee conu. CrekIo.
LlemenT.

JOKa3bIBaTh HAJIMYHEC JaHHOI'O Ira3a.

ITosryyaT BO3MOKHOCTD HAYYHThCS:
PacriozHaBaTh ONBITHBIM IIYTEM
YIJIEKHUCIBIN Ta3, KapOOHAT - M CUJIMKAT-
uoHsl. Mcnonb30BaTh NpHOOpETEHHBIE
3HaHMS U YMEHHUS B IPAKTUUECKOU
JIEATENBHOCTH U ITOBCEIHEBHOM JKU3HU C
1eJIbI0 0€30MacHOT0 00paIleHus ¢
BELIECTBAMU U MaTepUaIaMu U
HKOJIOTMYECKH I'PaMOTHOI'O IIOBE/ICHHUS B
OKpY’Kalolllel cpene

Hayuarcsi: ConoctaBisTe CBONCTBA
OKCHJIOB yIJIepo/ia U KpEMHHUS,
OOBSICHATh IPUYMHY UX Pa3IUYHSL.

VcTaHaBiIuBaThL IO XUMHUYECKOM
dbopmysie TPUHAIECKHOCTH BEIIECTB K
onpeeEHHOMY KJIacCcy COeTUHEHUI.

IMoay4yaT BO3MOKHOCTH HAYYHTHCS:
3anuchIBaTh YpaBHCHHS PEaKIUi B
AJIEKTPOHHO-HOHHOM BHJIC.
OCyIIeCTBIATh B3aNMOIIPEBPAIICHUS
KapOOHATOB M TUPOKApOOHATOB.
Pacrio3HaBath OMBITHBIM TyTEM
YIJIEKHUCIIBIN Ta3, KapOOHAT - M CHJIMKAT-
WOHBI.

Hayuarcs: Jloka3biBaTh KUCIOTHBIN
XapakTep BBICIIUX OKCUIIOB YTIepoaa u
KPEMHUSI.

IHony4aTt BO3MOKHOCTH HAYYUTHCSH:
COCTaBJISITh YPABHEHUSI XUMUYECKUX
peaKkuurii, XapaKTepPU3YIOIIUX CBOMCTBA

KomMMmyHHUKaTHBHEIE: yMEHUE
OIPEIEIIATH IIeTTH CBOETO 00y4YeHus,
CTaBUTb U (HOPMYIHPOBATH JJIs ceOs
HOBBIE 33/1a4H B yueOe u
MO3HABATEILHOM eI TCILHOCTH,

Pa3sBUBATb MOTUBLI U NUHTCPCCHI CBOCH

O3HABATEJILHON AEATCIILHOCTH.

PerynsTuBHbIE: IPOrHO3UPYIOT
pe3yJIbTaThl YPOBHS YCBOEHUS
M3y4aeMoro MaTepuasa; IpuHUMAaIoT
U COXpaHSIIOT yueOHy0 3a/1auy.
Ilo3HaBaTenbHbIE: yCTaHABINBATD
MIPUYMNHHO-CJIEICTBEHHBIE CBSI3U U
3aBUCUMOCTH.

KoMMyHUKaTHBHBIC: TITIAHUPOBATH
LIEJIH U CIIOCOOBI B3aUMOJICHCTBY,
MOHUMATh MTO3HIUIO IPYTOro,
y4acTBOBAaTh B KOJUICKTHBHOM
00CYyXIeHUH MPOOIEMBI.

PerynatuBHble: NpUHUMATE U
COXpPaHSTh yUeOHYIO 3a/1auy;
YUUTHIBATh BbIIEJICHHBIE YUUTEIEM
OPUEHTHPBI IEUCTBHUS.

[lo3naBaTenbHbIE: BBIABIATD
0COOEHHOCTH U MIPU3HAKH OOBEKTOB;
MIPUBOJIUTH PUMEPHI B KAUECTBE
BBIJIBUT'A€MBIX TOJI0KEHUI.

KoMmmyHUKaTUBHBIE:
B3anMMOJeICTBOBATh B XOJIE€

OBJazeHne CUCTEMOI
3HAHUHN

OBiazgeHue cucTeMoi
3HAHUM
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44

45

KonTposabHas padora
Ne2 mo Temam:
«Kucsoopoa u cepa.
A3sot u docdop.
Yraepoa u KpeMHUI».

Tema 7. O0mme
CBOMCTBAa MeTAJLJIOB
(139)
XapaKkTepucTuka
METAJIJIOB

KpeMHus, okcuja kpemuus (IV),
KPEMHUEBOU KUCIOTHI. VIMeTh
MPECTABICHUE O CUITMKATHOMN
MPOMBIIUIEHHOCTH

HayanCﬂ: IIPUMCHSTH 3HAHUA, YMCHUA
W HAaBbIKH, ITOJIYUYCHHBIC IPHU U3YUCHUN
TCMBI

Hayuarcsa: Xapakrepu3oBaTb METaJUIbI
Ha OCHOBE X IOJIOKEHUS B
NIEPUOANYECKON CUCTEME U
0COOCHHOCTEH CTPOCHUS UX aTOMOB.
OOBACHATH 3aKOHOMEPHOCTH
WU3MEHEHHUS CBOMCTB METAJUIOB 110
nepuoay u B A-rpynmax.

ITony4aT BO3MOKHOCTH HAYYMThCH:
HccnenoBaTh CBOMCTBA U3Y4aEMBIX Be-
LIECTB. IPUMEHSTH 3HAHUSI O

IPYNIOBOI paboThI, BECTU AUAJIOT,
y4acTBOBaTh B JUCKYCCHH;
MIPUHUMATD APYroe MHEHHE U
MO3MIIMH, TOITYCKaTh CYLIECTBOBaHHE
Pa3HbIX TOYEK 3PEHUSI.

PerynatuBHbIE: IPOrHO3UPOBATH
pe3yibTaThl YPOBHS YCBOCHUS
M3y4aeMOro MaTepuaia; IpUuHUMATh
U COXPaHSATh YUeOHYIO 3a/1auy.
[lo3HaBaTenbHbBIE: YMEHUE BECTU
CaMOCTOSITEIILHBIN ITONCK

KommyHnukaTtuBHbIe: popMupoBanue
COOCTBEHHOI'O MHEHHMS U TIO3UIUH.

PerynsituBHBIE: IIJTAHUPOBAHUE CBOUX
JIIEUCTBUI B COOTBETCTBHH C
MOCTABJICHHOM 3a/1a4€il U YCIOBUAMU
€e peanusaluu, B TOM YHCIIE BO
BHYTPEHHEM IUIaHE.

Ilo3HaBaTenbHbIE: BBISIBICHUE
0COOEHHOCTEH U MPU3HAKOB
00BEKTOB; IPUBOJIUTH IPUMEPBI.

KoMMyHHKaTHBHBIE: B3aUMOJEHCTBHUE
B XO/I€ TPYIIOBOM pabOThl, BEAYT
JIMAJIOT, y4acCTBYIOT B JUCKYCCHH;
MIPUHUMAIOT IPYroe MHEHHUE U
MO3HLIHUIO.

Pel"y.]'ISITI/IBHbIe : HPOTHO3UPYIOT

OBageHne cucTeMoit
3HAHUU
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46

47

48

Haxoxxnenne metaiios

B IIpHUpOJIE U O0IIHe

CIOCOOBI UX MOJTyYEHUS

XUMHUYECKUE CBOMCTBA
METAJIJIOB.
DNEKTPOXUMUYECKUI
PA HAIIPSKEHUI
METaJUIOB.

Cnnagsl (cTasib, 4yT'yH,
JIOPaIOMUHUM,

METAJUTHYCCKOMN CBSI3H I Pa3bACHCHUA
(1)I/IBI/I‘I€CKI/IX CBOMCTB METaJLJIOB

Hayuarcs: [Tonbp3oBarbes
uHbopMalen U3 APyrux UCTOUHUKOB
JUJIS1 TIOATOTOBKHU KPATKUX COOOIIECHUH.

I'otoBUTH KOMIIBIOTCPHBIC MMPE3CHTAINN
10 TEMC

ITosyyaT BO3MOKHOCTH HAYYHTHCS !
Hcnons3oBaTh NproOpETEHHBIC 3HAHUS
¥ YMEHUS B IPAKTHUCCKOMN
JIESITCIILHOCTU U IMOBCEIHEBHOM JKU3HU C
1IeJIbI0 0€30MacHOT0 00paIeHus ¢
BEIICCTBAMH U MaTepHUaIaMH u
HKOJIOTHYECKH TPAMOTHOT'O TIOBEJICHHUS B
OKpYKarolleul cpene

Hayuarcs: nonb30BaThCA
AIEKTPOXUMUYECKUM PSIOM
HaPSDKEHUH METAJIJIOB, COCTABIIATh
YpaBHEHUS XUMHUECKHUX PEaKIIHiA,
XapaKTePU3YIOIIMX CBOMCTBA METAJJIOB

ITosryyaT BO3MOKHOCTH HAYYHUThCS:
OOBSICHATH CBOWCTBA METAJIJIOB B CBETE
IPEJCTABICHUNA 00 OKUCIUTEIBHO-
BOCCTaHOBUTEJBHBIX ITPOLIECCAX

Hayuarcs: Onpenensite 0COOEHHOCTH
COCTaBa U CBOICTB UyryHa U CTally,

pe3ynbTaThl YPOBHSA YCBOSCHUS
M3y4aeMoro MaTepuasa; IPUHUMAIOT
Y COXPAHSAIOT YUYEOHYIO 3a7a9y.
Tlo3naBsaTenbHLIC: YCTaHaBJIMBATb
MPUYMHHO-CJICICTBEHHBIC CBSI3U U
3aBHCHMOCTH.

KOMMyHI/IKaTI/IBHI)IGI IJIaHUPOBATh
LEJTU U CTI0COOBI B3aUMOICHCTBHS,
IMOHUMATB MMO3ULUIO IPYroro,
y4acTBOBAaTh B KOJUIEKTUBHOM
o0cyX1eHUH MPOOIIEMBI.

PerynsartuBHbIC: MPUHUMATH U
COXpPaHSTh yueOHYIO 3a/1auy;
YUUTBIBATh BBIJECIICHHBIE YUUTEIEM
OPUEHTHUPHI IEUCTBHUS.

[IpenmeTHbIC: aHATU3UPOBATH U
oTOMpaTh HHPOPMAIIHIO;
BBIJIBKCHUE TUTIOTE3 U X
000CHOBaHKE; IOCTPOCHUE
JIOTUYECKOMU LIETH PACCYKICHUIA.

KoMMyHMKaTHBHBIE: BEIOOD
OCHOBAHUU U KPUTEPUEB C LICIIBIO
BBIJICIICHUS] IPU3HAKOB, YMEHUE C
TOYHOCTBIO BBIPAXKaTb CBOU MBICIIU B
COOTBETCTBUHU C 3aa4aMu U
YCIIOBUSMHU KOMMYHUKALIVH.

PerynsTuBHbIC: IPUHSITHE U
coXpaHeHue yueOHO 3a1a4u.
Tlo3naBaTenbHLIC: YMCHHUE BECTU
CaMOCTOSITENIbHBIN MOUCK, 0TOOP

OBiaieHre CUCTEMOM
3HaHUHU

OBiageHne cuCTEMOU
3HAHUH

OBitaieHre CUCTEMOM
3HAHUHN
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49

50

OpoH3a).

[llemouHbIe METAILIHL.

Maruuii.
[llemouHO3eMeNnbHEBIC
METaJLIBL.

TIOPATTIOMUHHS, OPOH3BI

ITosy4yaT BO3MOKHOCTH HAYYHTHCS:
Pa3bACHATH MPOOJIEMbI 0€30TXOHBIX
HpOI/I?;BOI[CTB B MeTaHJIprI/II/I. 3HaTL
COCTaB U CTPOCHHUE CILIABOB, OTIINYHE
OT METAJIJIOB. YMETh OOBICHSATD,
MOYEMY B TEXHUKE IMIMPOKO MCIIOJIB3YIOT
CILJIABBI

Hayuarcsi: xapakTepu3oBaTh
I1€JI0YHBIE METAJIIBI 110 MOJIO0XKEHUIO B
NEePUOANYECKON TaOIUIIEe U CTPOSCHUIO
aTOMOB

[Hony4aTr BO3MOKHOCTH HAYYHTHCS
COCTaBJIATh YPABHEHMSI pEaKIUH,
XapaKTEPU3YIOLUX CBOWCTBA
LIEJIOYHBIX METAJUIOB U UX COECIMHEHMI,
1 OOBSICHSTH MX B CBETE MPEICTABICHUN
00 AJMEeKTPOIIUTUUECKON JUCCOLUAIIUH U
OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX
MIPOLIECCOB

Hayuarcs: xapakTepu3oBaTh 3JIEMEHTHI
[TA-rpynibl 10 MOJIOKEHUIO B
NepUOANYECKON TaOIUIE U CTPOEHUIO
aTOMOB

IHony4aTt BO3MOKHOCTH HAYUUTHCS:
COCTaBJIATh YPAaBHECHMsI pEAKIUH,
XapaKTEPU3YIOIIUX CBOMCTBA MarHUs U
€ro COeIMHECHUH, U OOBACHATH UX B

nH(popmaluu, ee npeoOpa3oBaHUeE.

KommyHnukaTtusHble: popMupoBanue
COOCTBEHHOI'O MHEHUS U MO3ULUH.

PerynsiTuBHBIE: IJTAHUPOBAHUE CBOMX
JIEUCTBUI B COOTBETCTBHH C

MOCTaBJICHHOM 3a/1a4eil U YCIOBUSAMU

€e peaji3aluu, B TOM YUCJIE BO

BHYTPEHHEM IJIaHE.

Tlo3naBaTenbpHLIE: CTAHOBICHUE OBazeHue cucTeMoi
MIPUYMHHO-CIIEICTBEHHBIX CBS3EH; 3HAHUM
BbIOOp HamOoJee A3 (HEKTUBHBIX

CIIoCcOOOB peIeHus 3a7a4 B

3aBUCUMOCTH OT KOHKPETHBIX

YCIOBUU.

KoMMyHHKaTUBHBIE: yMEHHE C
JIOCTaTOYHOM TOYHOCTBIO BBIPAKATh
CBOU MBICIIA B COOTBETCTBUU C
YCJIIOBUSMU KOMMYHUKALIUH.

PerynsrtuBHbIC: yMEHHE
OpPraHU30BBIBATH CBOIO JICSITEIBHOCTD,
BBIOMPATh CPEJICTBA JIJIS peain3aIiuu

Lemen.
[IpeameTHBIE: aHATU3UPOBATH U OBnanenue cucteMon
oTOupaTh HH(MOPMaIIHIO; 3HaHUHN

BBIIBMKCHHUE TUIIOTE3 U UX
000CHOBaHKE; IOCTPOCHUE
JIOTHYECKOW LIENH PACCYKIACHUN.

KommyHHUKaTHBHBIE: BEIOOD
OCHOBaHUI Y KPUTEPUEB C LIEIBIO
BBIJICJICHNSI IPU3HAKOB, YMEHUE C
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51

52

Kanpuuii u ero
coeauHeHus. JKeCcTKOCTh
BOJIBI M CITOCOOEI €€
YCTpaHEHHUS.

Amomunuii. [lonoxenue
AIIOMHUHUSA B
MIEPUOIUYECKON CHUCTEME
U CTPOEHHE €ro aToma.

CBETE MpEJCTaBICHUN 00
ANEKTPOIUTUIECKON TUCCOIMALIUH U
OKHCITUTEITFHO-BOCCTAHOBUTEIBHBIX
npoLeccax.

Hayuaresi: XapakTepru30BaTh 3JIEMEHTBI
[TA-rpyns! 10 MOJI0KEHUIO B
HEePUOJINYECKOH TabJIUIE U CTPOCHUIO
aTOMOB

ITosryyaT BO3MOKHOCTD HAYYHThCS:
COCTAaBJIATh YPaBHEHUS PEAKLIMM,
XapaKTEepU3YIOIIMX CBOMCTBA KaJIbLUs U
€ro COeIMHEHHH, 1 OOBSICHSATH UX B
CBETE MPECTABICHUN 00
AIIEKTPOJINTUYECKON JUCCOLUALUU U
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX
npoueccax. 3HaTb KaueCTBEHHYIO
peakltIo Ha MOH Kallblusl. 3HATh, YEM
00yCJIOBIEHA KECTKOCTh BOJIbL. YMETh
Pa3bACHATH CIIOCOOBI YCTPAaHEHHS
KECTKOCTHU

Hayuarcs: cocTaBiIsATh ypaBHEHUs
XUMHYECKHUX PEaAKIUi,
XapaKkTepU3yIOIuX 00II1e CBOWCTBRA
AITIOMUHUSA

IMosry4aT BO3MOKHOCTH HAYUYHTHCS:
OOBSCHATH TU PEAKIIUH B CBETE
MIPEACTaBICHUI 00 OKUCITUTEIIBHO-
BOCCTAHOBUTEJIBHBIX MTPOLIECCOB

TOYHOCTBIO BhIpakaTb CBOU MBICJIU B
COOTBCTCTBHH C 3aJa4aMU U
YCJI0BUAMU KOMMYHHKAIIUH.

PerynatuBHbIC: IPUHATHE U

COXpaHeHHe y4eOHOM 3a1a4u.

[To3HaBaTenbHbIE: BBHISBICHUE OBnanenue cucteMoin
0COOCHHOCTEH U MPU3HAKOB 3HaAHUHN

00BEKTOB; IPUBOIUTH IPHUMEPBHI.

KomMyHUKaTHBHBIE: B3aUMOJICUCTBUE
B X0JI¢ TPYNIOBOIl paboTHI, BEIyT
JINAJIOT, Y4acCTBYIOT B TUCKYCCHH;
MPUHUMAIOT JIPYrO€ MHEHHUE U
MO3HUIIHIO.

PerynsartuBHbIe: IPOTHO3UPYIOT
pe3ynbTaThl YPOBHSA YCBOSCHUS
M3y4aeMoro MaTepuaa; IPUHUMAIOT
U COXPaHAIOT YYEOHYIO 3a/1a4y.

Ilo3HaBaTenbHbBIE: OCYILECTBIIATD OBnanenue cuctemMon
MTOUCK HYXHOU HH(pOpManuu B 3HAHUM
yueOHUKe, aTiace.

KOMMYHI/IKaTI/IBHLIGI YUUTBCA
BbIpaXXaTb CBOU MBICJIU B
COOTBCTCTBHHU C 3aJa4aMH U
YCJIO0BUAMU KOMMYHUKAIIUH.

PerynartuBHbIE: IPOrHO3UPOBATH
pe3ynbTaThl YPOBHS YCBOCHHE
M3y4aeMOro MaTepuaa.
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54

55

Baxxneiiiue
COEOUHEHNS ATFOMUHUS

Kenezo. [Tonoxenue
JKeJesa B
MIEPUOTUYECKON CHCTEME
U CTPOEHHUE €ro aToMa.

CoenuHenus xejesa

Hayuarcsi: noka3eiBaTh aMQOTEPHBIN
XapakTep COEANHEHHUS, COCTaBIISATh
YpaBHCHHA COOTBCTCTBYIOIINX
XAMHUYECKUX peaKIni

ITosry4yaT BO3MOKHOCTH HAYYHUTHCH!
OOBSCHATD UX B CBETE MPECTABICHUN
00 3JIEKTPOJINTUYECKON JUCCOlMalug

Hayuares: O0cyxnath CTpoeHHE aToMa
xKernesa, PU3NIECKUe U XMMUYECKHe
CBONCTBA JKeje3a

ITosryyaT BO3MOKHOCTH HAYYUTHCH:
pa3bsICHATH CBOMCTBA XeJie3a B CBETE
IPEJCTABICHUNA 00 OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX MPOLECCAX U
AIEKTPOJIMTUYECKON JUCCOLUALIUU

Hayuarcs: 3HaTh cBOICTBa
coenunenu Fe+2 u Fe+3

IToyyaT BO3MOKHOCTH HAYUHTHCS:
COCTaBJISITh YPABHEHUS PEAKIIUN B CBETE
MPEeICTaBICHUI 00 IIEKTPOITUTUYECKOM
JACCOIUANAN U OKUCTUTETHHO-

[To3HaBaTenbHBIC: YCTAHOBICHUE
MIPUYUHHO-CIICCTBEHHBIX CBS3EH U
3aBUCUMOCTHU MEXAY OOBEKTaMHU.
KoMMmyHUKaTUBHBIE: TUIAHUPOBAHKE
LIEJIH U CTIOCOOBI B3aUMOJICHCTBUS,
00MEH MHEHUSIMH, TOHUMAHHE
TIO3UIINH TTapTHEpA.

PerynsatuBHble: cOXpaHeHHE y4eOHON
3aJlaui; YYUTHIBATh BblJICIIC€HHBIE
YUUTEJIEM OPUEHTUPBI 1EUCTBHUS.
[lo3HaBaTenbHBIE: TIOUCK U
BBIJICJIEHUE HEOOXOIMMOM
nH(pOpMalUY; CUHTE3UPOBAThH
UMEIOIINeCs 3HaHUS; BEIOOp
OCHOBaHUM U KPUTEPUEB JIJIS
IIOCTPOEHMS JIOTHYECKOM Lienn
pacCyXJI€HUI, yMEHUE TTOJIHO
BBIPa)KaTh CBOU MBICIIH.

KomMyHuKaTHBHBIE: (OPMUPOBAHHUE
H pa3BI/ITI/Ie TBOp‘-IeCKI/IX
CHOCOOHOCTEN.

PerynsatuBHble: yMeHUE
OpTraHHU30BbIBATE CBOIO ACATCIBHOCTD,
BBIOMPATH CPENICTBA IJISl peaTn3alum
LEIEH.

[To3HnaBaTenbHBIC: BBISIBICHHE
0COOEHHOCTEH U MPU3HAKOB
00BEKTOB; IPUBOJUTH IIPHMEPBI.

KomMyHUKaTHBHBIE: B3aUMOJIECUCTBUE
B XOJIe TPYNIOBON pabOTHI, BEAYT
JIAAJIOT, YYaCTBYIOT B JUCKYCCHU;

OBitaieHre CUCTEMOMI
3HaHUHN

OBitaieHre CUCTEMOM
3HaHUH

OBiazgeHue cucTeMoi
3HAHUM
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56 [IpakTuueckas pabora
Ne7Pemenue
IKCIIEPUMEHTAILHBIX
3a71a4 I10
TeMe«MeTalTel 1 UX
COCIUHECHUS.

57 Kountpoasnas padora
Ne3 o reme: «O0mme
CBOIICTBA METAJLIOBY.

BOCCTAaHOBUTCIIBHBIX ITpOoLEcCax

Hayuarcs: BBIIONTHATD
HKCIIEPUMEHTANILHBIC 33Ja4UH
WHUBUIYAIBHO Pa3HBIMU CIIOCOOAMHU

IHosry4aT BO3MOKHOCTH HAYYUTHCSH:
BbIOMpaTh HanboJee palOHATbHBIH
XOJ1 pelIeHUsl, IeJIaTh BHIBOBI Ha
OCHOBaHUU HaOIIOICHUI

Hayuarcs: npuMeHATh 3HaHNS, YMEHUSA
Y HaBBIKH, [TOJIyYCHHBIE IIPU U3YUYEHUU
TEMBI

MIPUHUMAIOT IPYro€ MHEHHUE U
MTO3ULIMIO.

PerynsTuBHbIC: TPOTHO3UPYIOT
pe3yabTaThl YPOBHS YCBOCHHS
M3y4aeMoro MaTepuasna; IpUHUMAIOT
Y COXPAHAIOT YYEOHYIO 3a7a9y.
[IpeameTHbIe: aHATU3UPOBATH U
oTOupaTh HH(pOPMaIIHIO;
BBIJIBIDKEHUE TUIIOTE3 U HX
000CHOBaHHUE; TOCTPOCHUE
JIOTHYECKOW LENH PACCyKICHUN.

OBiaieHue CUCTEMOMI
3HaHUHN

KommyHHUKaTHBHEIE: BEIOOD
OCHOBaHUI Y KPUTEPUEB C LIEIBIO
BBIJICJICHUS] [IPU3HAKOB, YMEHUE C
TOYHOCTBIO BBIPAXKaTb CBOU MBICIIH B
COOTBETCTBHH C 3aa4aMH U
YCIIOBUSAMHU KOMMYHUKALIVH.

PerynaruBHbie: NpUHATHE U
COXpaHECHHE y4eOHOH 3aa4H.
[To3naBaTenbHBIC: BHIOOp HauboJIEe
3¢ (HEeKTUBHBIX CIIOCOOOB PEIICHHUS
3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX
ycnoBuidl. KOMMyHHUKaTHBHBIC:
YMEHHE C JOCTATOYHOU IMOJTHOTON 1
TOYHOCTBIO BBIPAXKaTh CBOM MBICJIH B
COOTBETCTBHH C 3aJ[a4aMH U
YCIOBUSMH KOMMYHHKAIIHH.

PerynatuBHble: NpUHUMATE U
COXpPaHSTh yUeOHYIO 3a/1auy;
CaMOCTOSITEJIEHO BBIJICNIATh U
(hopMUPOBATH 11€J1b; COCTABIIATH IJIAH
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Tema 8. OcHOBBI

OpraHu4vecKoi
xumun (10 v)

58 [TepBoHayabHBIC
CBEJICHHS O CTPOSCHHHU
OPraHUYECKHX BEIIECTB.

59 VYupoiieHHas
KJaccupuKanus
OpPraHUYECKHUX
COEIUHEHUN.

60 IIpenenbuble

yIiIeBoA0poabl. MeTa,

OTaH.

Hayuarcsi: O0cyx1aTh OCHOBHbBIE
IIOJIOXKEHUSA TEOPUU CTPOCHUSA
OpPraHUYeCKUX coeTuHeHUN A.M.
byrneposa

ITosry4aT BO3MOKHOCTD HAYYHTHCSH:
3aMUCHIBaTh CTPYKTYPHbBIE (POPMYJIBI
OpraHMYECKHX BEIIECTB HA IPUMEPE
aJIKaHOB

Hayuarcs: onpenensTe NpUYMHbI
MHOT000pa3usi OpraHUIECKUX BEIIECTB,
OCHOBHBIE NMPU3HAKH KJIaCCU(DUKAIINH
OPraHUYEeCKUX COCTUHEHUMN

IMoay4yaT BO3MOKHOCTH HAYYHTHCA:
OIpeNieNsATh U30MEPHI U3
MPEUIOKEHHOTO TIEPEYHs CTPYKTYPHBIX
(bopMyn1 OpraHUYeCcKUX BEILECTB,
OpPUEHTHPOBATHCA B KIaccu(UKauu
OpPraHUYECKHUX COeIMHEHUN
Hayuarcsi: OGCyx1aTh OTIEIbHBIX
IpeCcTaBUTENICH alKaHOB (METaH, 3TaH,
npomnad, OyTan), ux GuznyecKue u
XMMHUYECKHE CBOWUCTBA, OIPE/ICICHUS
TOMOJIOTOB, TOMOJIOTHUECKOTO PsJia

IHosry4aT BO3MOKHOCTh HAYYHTHCH:
COCTaBJISATh CTPYKTYpHBIE (POPMYIIbI

U IOCJIENOBATEILHOCTE JIEUCTBUIA.

[To3HaBaTenbHBIC: OCYIIECTBISATH
MOUCK HY>KHOU MH(pOpMaIuH B
ydeOHHUKe, aTiiace.

KoMMyHHKaTUBHBIE: yUUTHCS
BBIPa’kaTh CBOU MBICJIU B
COOTBETCTBHHU C 33aJa4aMH U
YCIIOBUSMHU KOMMYHUKALIVH.

PerynatuBHbIe: NPOrHO3UPOBATH
pe3yIbTaThl YPOBHA YCBOCHUE
M3y4yaeMoro mMaTepuana.
[lo3HaBarenbHbIEe: YMEHUE BECTU
CaMOCTOSITEJIbHBIN MOUCK, 0TOOP
uHpopManuu, ee mpeodpa3oBaHue.

KommyHnukaTuBHBIC: hopMUpOBaHUe
COOCTBEHHOTO MHEHHUS U TTO3UIINH.

PerynstuBHbIC: MIIaHUPOBAHUE CBOUX
JIEICTBHI B COOTBETCTBHH C
IIOCTaBJICHHOM 3aJja4eil ¥ YCIOBUIMU
€e pean3aIuy.

[lo3HaBaTenbHbIE: YMEHUE
OpraHU30BBIBATH CBOIO JICSITEIIBHOCTD,
BBIOMpATH CPEJICTBA TS peaTn3aun
eleu.

KomMMmyHUKaTHBHEIE: TPHHAMATH U
COXpaHATh YUEOHYIO 3a/1auy.

OgBiaieHre CUCTEMON

3HAHUHN

OBiageHne CUCTEMOI

3HAHUH

OBageHne cucTeMoit

3HaHUU
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61

62

63

Henpenenbubie
YTIJIEBOJAOPOBI.

OTHIIEH.

ITommmmepsbt

IIpousBonnsie
YIJI€BOIOPOAOB.
CnupTsl.

aJIKaHOB

Hayuarcsi: CocTaBisTh CTPYKTYpPHYIO
dbopMyiy 3TUIIEHA, ero (U3NYecKue u
XUMHUYECKHE CBOICTBA, KAUECTBEHHBIE
peakuuu Ha HeTpeiebHbIe
YIIEBOIOPOABI.

ITosry4aT BO3MOKHOCTH HAYYHUTHCH!
COCTaBJISATh CTPYKTYpHBIE (POPMYIIbI
TOMOJIOTOB ATHJIEHA

Hayuarcs: CocTaBnsiTh CTPYKTYPHYIO
dbopMyny aneTuneHa, ero Gu3nIecKue u
XMMHYECKHE CBOMCTBA

IHony4aTt BO3MOKHOCTD HAYYUTHCH:
COCTaBJISITh YPABHEHUS] XUMUYECKUX
peaKkuurii, XapaKTepPU3YIOIIUX CBOMCTBA
aleTUIeHa

Hayuarcsi: OOcyxaTh onpezeneHue
CIIUPTOB, 00111yI0 (OPMYITy CIUPTOB,
¢du3noIoruuecKoe AecTBUE METaHOIA
Y 2TaHOJIA HA OPraHU3M

PerynsaruBHbie: popMHpOBaHUE U
pa3BUTHE YMEHUN BECTU
CaMOCTOSITENIbHBIN TTOUCK, OTOOD

WH(pOPMAIIHH.
Ilo3HaBaTenbHbBIE: YMEHUE BECTH OBnanenue cuctemMon
CaMOCTOSITEJIbHBIN MOUCK, 0TOOP 3HaHUHN

uHpopManuu, ee mpeodpa3oBaHue.

KommyHnukaTuBHbIC: hopMUpoBaHUe
COOCTBEHHOTO MHEHHUS U TTO3UIIUH.

PerynstuBHbIC: MIIaHUPOBAHUE CBOUX

JEHUCTBUM B COOTBETCTBUH C

IIOCTaBJICHHOM 3aJja4eil U YCIOBUIMU

ee peaius3anuu, B TOM YUCIIE BO

BHYTPEHHEM ILIAHE.

[To3naBaTenbHbBIC: BHIOUPATH OBnaseHue cucTeMomn
HaubOonee 3pPeKTUBHBIC CITOCOOBI 3HaHUMH.

pelieHus 3a/1a4; KOHTPOJIUPOBAThH U

OLICHUBATh MPOLIECC U PE3YNIbTAT

NeSATeTLHOCTH.

KoMmMmyHHKaTHBHBIE: JOTOBAPUBATHCS
0 pacripeiesieHu (PyHKIMIA U posieil B
COBMECTHOM JIESITEIIBHOCTH.

PerynstuBHble: ymeHue
OpPraHU30BBIBATh CBOIO JI€ATEIBHOCTD,
BBIOMpATh CPEJCTBA JJIsl peanu3alun
enen.

IIpenMeTHbIE: aHATU3UPOBATH U
oTOMpaTh HHPOPMAILINIO;
BBIJIBJKEHUE TUIIOTE3 U UX
000CHOBaHHUE; TOCTPOCHUE
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64

65

KapOoHOBBIE KUCTOTHI.
CroxxHbIe A(DUPBI.
Kupsl

Yrnesoasl

ITosryyaT BO3MOKHOCTH HAYYHUTHCS
COCTaBJIATh YPaBHEHUS peaKLui,
XapaKTEepU3YIOIINX CBOMCTBA CIIUPTOB

Hayuarcsi: onpenensite popMyIisl
MYpaBbUHOM U YKCYCHOM KHUCJIOT, UMETh
NPEJCTaBICHHUE O CIOXHBIX 3pupax

ITosryyaT BO3MOKHOCTH HAYYHUTHCH!
COCTaBJIATh YPABHEHUSI XUMHUUECKUX
peaKIuii, XapaKTepU3yIOLINX 001Iue
CBOWCTBA KUCIIOT, HA IPUMEpE
MYPaBbUHOMN U YKCYCHOM KHCJIOT.
cocTas, (pusnueckue CBOMCTRA,
NpUMEHEHHE ¥ OMOJIOTHYECKYIO POJIb
KHUPOB

Hayuarcs: onpenenars MOJEKYISIpHbIE
(opMyIIbI TITIOKO3BI, Caxapo3bl,
KpaxMaJia, 11eJUII0JI03bl, KAUECTBEHHYIO
PEaKIMIO Ha TIF0KO3Y M Kpaxma,
OMOJIOTMYECKYIO POJIb TITFOKO3bI U
caxapo3sl

ITosyyaT BO3MOKHOCTH HAYYUTHCH:
OIPEJEIIATh CXOACTBA U Pa3INiue
Kpaxmasa U eJUTI0JI03bI

JIOTHYECKON LIENH PACCYyKICHU.

KommyHMKaTHBHBIE: BEIOOD
OCHOBaHUI U KPUTEPUEB C LIEIBIO
BBIJICIICHUS IIPU3HAKOB, YMEHUE C
TOYHOCTBIO BBIPAXKaTb CBOU MBICIIU B
COOTBETCTBHH C 3aJa4aMH U
YCIIOBUSAMHU KOMMYHUKALIWH.

PerynsTuBHbIC: IPUHATHE U
COXpaHEeHHE y4eOHOH 3aa4H.
[To3HaBaTeNbHBIC: CAMOCTOSATEIILHO
CO3/1aBaTh aJITOPUTM JIEATCIBHOCTH
MIPH PEUICHUU TPOOJIeM Pa3TUnIHOTO
Xapakrepa.

KoMMyHHKaTHBHBIC: (HOPMHUPOBAHHE
COOCTBEHHOT'O MHEHUS U MO3ULIUH.

PerynsTuBHBIC: YUUTHIBATH
YCTaHOBJICHHBIC ITPAaBHJIA B
TUTAHUPOBAHUM U KOHTpOJIE criocola
pEIIeHUs; OCYIIECTBIICHUE
MOIIArOBOT'0 ¥ UTOTOBOT'O KOHTPOJISL.
[lo3HaBaTenbHbIE: BHIOUPATH
Haubosee YpPeKTUBHBIC CITOCOOBI
peleHus 3a/1a4; KOHTPOJIUPOBATh U
OLIEHUBATh MPOIECC U PE3yNIbTaT
TeSITETBHOCTH.

KoMmmyHUKaTHBHBIE: JOTOBAPUBATHCSA
0 pacrpeeieHuH (GyHKIIMH U posieil B

COBMECTHOU A€ITENbHOCTH.

PerynartuBHble: yMeHME

PazButune
CaMOOMpEeEICHUs U
aJICKBaTHOTO
OIICHUBAHHUSI CBOMX
JNIOCTHKCHUH B
MPUMEHEHNUN 3HAaHUI
B HOBOM CHUTYaIluu.
CrpemiieHue
IIO3HAHUIO TOTO, YTO
HEU3BECTHO, HO
UHTEPECHO.

OBnaeHre CUCTEMO
3HAHUU
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66 AMUHOKHCIIOTHL. benku
67 KonTpoabnas padora
Ned mo Teme:
«Opranuyeckas
XHMHSD».
68 O0o00111IeHNE 3HAHUHA,

MOJYYEHHBIX B 9 KII.

Hayuarcs: onpenenars MOJEKYISIPHbIE
(OpMyIIbI TITIOKO3BI, Caxapo3bl,
Kpaxmala, [eJITF0JI03b], KAUeCTBEHHYIO
PEaKIMIO Ha TII0KO3Y M Kpaxma,
OMOJIOTUYECKYIO POJIb TITFOKO3BI U
caxapo3sl

ITony4aT BO3MOKHOCTh HAYYUThCH !
OIpEeNEeNATh CXO/ACTBA U pa3indyue
Kpaxmasa U LeJUTI0I03bI

Hayuarcs: npuMeHATh 3HaHNS, YMEHUS
Y HaBBIKH, [TOJIYYCHHBIE IIPU U3YUYEHUU
TEMBI

Hayuarcsi: 06001aTh OCHOBHBIE
HOHATHSA Kypca XuMHHN 9 Kiacce

OpPTraHrU30BbLIBATE CBOIO ACATCIbHOCTD,
BBIOMpATh CPEICTBA ISl peaiu3aliu
LEEH.

Ilo3HnaBaTenbHEIC: YMCHHE BECTU
CaMOCTOSTEJIbHBIN TIOUCK, OTOOP
nH(popMaluu, ee npeoOpa3oBaHUeE.

KomMmyHuKkaTHBHBIE: (hOpMUPOBaHUE
COOCTBEHHOIO MHEHUS U MO3ULUH.

PerynsTuBHbIE: ITAaHUPOBAHUE CBOUX
JIEVCTBUIA B COOTBETCTBHUH C
MIOCTABIICHHOM 3a/1a4ueil ¥ yCIOBUSIMU
€e peain3aluu.

[To3naBaTenbHbBIE: BBIOOpP HauboJIEe
3¢ (HEeKTUBHBIX CIIOCOOOB PEIICHHUS
3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX
ycnoBuil. KOMMyHUKaTHBHBIE:
YMEHHE C JOCTATOYHOU MOJHOTON U
TOYHOCTBIO BBIPAKATh CBOHM MBICIIU B
COOTBETCTBHH C 3aJa4aMH 1
YCIOBUSIMU KOMMYHUKAIIHH.

PerynartuBHbie: NpUHUMATH U
COXpPaHSTh yUeOHYIO 3a/1auy;
CaMOCTOSTCIbHO BBIICIATE B
(hopMHUPOBATH 11€J1b; COCTABIIATH IJIAH
M TIOCJICA0BATEIbHOCTh JCHCTBUM.
Ilo3HaBaTenbHEBIC: CAMOCTOSTEILHO
CO3/1aBaTh aJITOPUTM JAESATEIbHOCTH
MIPH PEIICHUU IPOOJIeM Pa3IMYHOTO
Xapakrtepa.

KomMmyHukaTHBHBIE: (hOpMUPOBaHHE

OBageHne CuCTeMOM

3HaHUHU

PaszButue

CaMOOIIPEACIICHUA U

aJIeKBaTHOTO
OIICHUBAHUS CBOUX
NOCTHKEHUN B

IMPUMCHCHUHA 3HAHUMN

B HOBOM CUTYyalluH
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COOCTBEHHOT'O MHEHUS U TTO3UIIUH.

PerynartuBHbIC: YUUTBIBATH
YCTaHOBJICHHBIC IIPABUJIA B
TUTAHUPOBAHUH U KOHTpOJIE criocoda
PELICHHST; OCYILECTBICHUE
II0IIaroBoro U1 U”TOroBOro KOHT
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IIpusoscenue Ne1
KonmpoavHas paboma Ne 1

no meme «3./18Kmp0./lllmll‘leCKaﬂ 6uccoquauuﬂ»

I Bapuanm

1. HanuwuTe ypaBHeHUs rufiposiusa caefyromux cosnei: AlCl3 K2SO04

2. HanmuimuTe moJiHble MOJIEKYJISIpPHbIE, HMOHHbIE U COKpallléHHble HOHHbIE yPaBHEHUS:
a) Ca(NO3)2 + NaF =
6) CuSO4 + KOH =
B) K,CO3 + HCl =
r) FeCl3 + LiOH =

3. Pewume 3adayy:
OnpepnennTe Maccy ocajika, KOTOPbIA 06pasyeTcs npy B3auMoeicteuu 45 rp NazSiOz ¢ 75
I'P COJITHOM KUCJIOTHI.
4. JlaHa cxeMa ypaBHeHMs peakyuu: a) Zn + HF —
6) Fe +Cl,—*

CocTtaBbTe YpaBHEHHUA OKUCIIUTEJIbHO- BOCCTAHOBUTEJ/IbHBIX peaKL[I/II‘/JI.

Il Bapuanm

1. HanumuTe ypaBHeHHUS rUApoJin3a cieayruux coaeit: CuSO4 Naz CO3

2. HamumwuTe noJiHble MOJIEKYJISIPDHbIE, HIOHHbBIE U COKpALlEHHbIE HOHHbIE YPaBHEHUS:
a) BaClz + K2S04 =
6)AICI3 + NaOH =
B) ZnSO4 + LizS =
r) NaOH + HNO3 =

3. Pewume 3adauy:

OnpepenvTe 06bEM yryaeKucaoro rasa (H.y.), KOTOpblil 06pa3yeTcsl Ipy B3aUMOAEHCTBUU
61 rp Na2COs3, cogepxaiero 40% npuMecerd € a30THOU KUCJIOTOM.
4. JlaHa cxeMa ypaBHeHus peakuuu: a) Al + HCl —»
6) AlCl3.Ca —>
CocTaBbTe ypaBHEHHUS OKUCJIUTEbHO- BOCCTAHOBUTEJIbHBIX PeaKIUM.
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IIpunoxcenue Ne2

KoHnTpoJsibHas paboTa N2
«Kucnopon u cepa. A3oT u pocdop. Yraepos U KpeMHUN»

BapuaHnrT 1.
1. Kakue annorponsbie Mogudukanuu pocdopa BaMm u3BecTHbI? B
YEM MX CXOJACTBO U pasanyue?
2. HanurcaTb ypaBHeHUS peaKIiy, C IOMOIbI0 KOTOPbIX MOXKHO
OCYLLeCTBUTH CJIeAyIollue NpeBpaleHUs:
N.---- NH;----NO----NO.----HNO;-----Cu(NO.).
1-e ypaBHeHUEe paccMoTpuTe ¢ no3uniud OBP, nocnenHee- ¢ TOYKU
3penuda TI/.
3. PemnTe 3agauy:
BeruvcivTe Maccy yrjieKUca0ro ra3a, oopasoBaBluIerocs Npu
passioxkeHUH 60 rp U3BECTHSAKA, cofepxkailero 15% npumeceit?
BapuaHT 2.

1. HanucaTb ypaBHeHUs peakIUH, C MOMOIbI0 KOTOPBIX MOXKHO
OCYLIeCTBUTH CJeyI0LHe IpeBpalleHus:
S---- FeS ----- SO, ----- SO, ----- H.SO, ------ BaSO0.
1-e ypaBHeHue paccMoTpuTe ¢ no3unuu OBP, nocienHee- ¢ Touku
3penud TI/.
2. Kakwue a/ioTponHble MOAMPHUKALIMU KMCJI0POJa BaM U3BeCTHBI? B 4ém
MX CXOJZICTBO U pasauyue?
3. Pewure 3azauy:
BeryrcivTe Maccy cepHOM KACIOTHI, 00pa30BaBlIenCd IPU

B3auMo/ieMcTBUHU Cc Boaou 120 rp okcuga cepsol (VI), copepxaien 10%
npuMeceu
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IIpunosicenue Ne3
KoumpoawvHasa paboma Ne3

I Bapuanm
1. OcyuecTBUTE NpeBpalleHUA:

S — HgS— SO0,—> Na;S03
[lepByt0 ¥ BTOpPYIO peaKIHio paccMOTpUTe ¢ mo3uiuu OBp, TpeThlo - KaK peaKIUio

MOHHOTr0 OOMEeHa.
2. PacctaBbTe K03QPUIMEHTHI METO/IOM 3JIEKTPOHHOTO OajIaHca:

a) HNO3 +Zn =7Zn (NO3)2 + NH3 + H20
6) HNO3 + Ca = Ca(NOz)2 +N20 + H20

3. Pemure 3a7au4y:
OnpegenuTe Maccy cysibdaTa HaTPUsA, KOTOPbIK 00pa3yeTcsa NPy B3aUMOIeHCTBUU 84 rp

TUJPOKCU/A HAaTpud U 116 rp cepHOU KUCIOTHI.

I Bapuanm

1. PacctaBbTe KO3QPULIMEHTHI METOJOM 3JIEKTPOHHOTO OaJiaHca:
a) HNO3 + Pb =Pb (NO3)2 + NO + H20
6) HNO3 + Mg = Mg (NO3) 2 + N2 + H20

2. OcylecTBUTE NpeBpalleHUs:

N— NHz;—> NO — NO:
Peakuyuu paccMorpuTe ¢ no3unuu OBp

3. Pemure 3agau4y:
B cosnsiHOM KMcoTe pacTBOpuan 165 rp anroMunus, cogepxkaiiero 10 % npumecei.

Kakoit 06 M BoZiopo/ia (H.y.) IpU 3TOM BBIJIEJIUTCS, ECJIU BBIXOJ, €ero cocTaBsieT 65%

OT TEOpPpETHUYIECKHU BO3MO>KHOT0?

III Bapuanm

1. OcyiiecTBUTe NpeBpalleHUs:

P — P,05— H3PO,— Li3PO.
I[lepByto peakiiyio paccMoTpuTe Kak OBp, TpeThio — KaK peakIjiio HOHHOI'0 0OMeHa.

2. PaccTaBbTe K03pPUIIMEHTBI METO/JOM 3/IeKTPOHHOTO GaslaHca:
a) HNO3 + Mg = Mg(NO3); + N20 + H20
6) HNO3 + P + H20 = H3PO4 + NO

3. Pemure 3a7au4y:
KakoBa macca pactBopa, coaep:xkauiero 0,7 MaccoBbIX 0JIeN COJIAHOW KUCJIOTHI,

KOTOpasi pacxoAyeTcsl Ha peaKIrio ¢ 6,8 rp UHKa.

IIpunosicenue Ne5
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Kpumepuu oyeHok.
KoHTpoJibHbIE pab0ThI, 3a4€ThI:
« 5» - MaTepuaJ YCBOEH IOJIHOCTBIO, yYEHUK 3HAET BCe
OnpepeseHUsA U TEpMUHBL. [[paMOTHO BbICTpauBaeT OTBET,

JIOTUYHO HU3J1araeT MaTepHaJl, yBEPEHHO OTBE€4YA€T Ha
IOCTaBJIEHHbIE BOITPOCHI.

« 4» - OCHOBHOM MaTepHaJl yCBOEH, HO B IOCTPOEHHU OTBeTA
JIOIIyCKAlOTCA HEKOTOpble HeJOYETHI, OTBET YYeHUKA He
yBEepEeHHBIN.

« 3»- OCHOBHOM MaTepHraJ yCBOEH He TIOJIHOCTbIO, TI0O3TOMY
OTBETHI HA OCHOBHBbIE€ BOIIPOCHI HE II0JIHbIE, HE 4YETKUe.
Onpe,qeneHI/m N TEPMHUHbI 3HAE€T, HO HE MOXKET UX IPUMEHUTD
INIpHU NOCTPOEHHUHN OTBETA.

« 2» - y4€HUK He 3HaeT OCHOBHOI'0 MaTepHasia, I03TOMY HE MOXKET
BBINOJIHUTb HU OJJHOTO 33/laHHUS, He OTBeYaeT Ha BOPOCHI
WJIM OTBETHI HE BEPHBL.

TecTtupoBaHue.

«5»- paboTa BbinoJsiHeHa B 06béMe 90 -100%;

«4»-paboTa BbIlloJIHEHA B 00bEMe 70 -90%;

«3» - paboTa Bblno/IHEHA B 06béMe 50 -70%;

«2»- paboTa BbIlloJIHEHA B 00bEéMe MeHee 50%.
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