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1.IJosicHUTEIbHAS 3AIMCKA:

Hasganue, aBTOp 1
r'OJl U3/1aHHsI aBTOP-
CKOM yueOHOi1 rmpo-
IpaMMBbl, Ha OCHOBE
KOTOpoOii pazpaboTaHa
Pabouas nporpamMma

[TporpamMma cocraBiieHa Ha OCHOBE MTPOTPaMMBI 110 XuMuu. Pabodmne
nporpammsl. [Ipeaqmernas munus yaeonukoB I'. E. Pynsutuca, ®@. I'.
®enpamana. 10-11kmaces : yuebHOE ocodbue 11 001e00pa3oBaTeb-
HbIX opranu3aiuii / M.H. AdanaceeBa — 0a30BbIil ypOBEHB 3-€ U31.,
— M. : IlpocBemienue, 2020. — 48 ¢. ISBN978-5-09-074826-1

enn nanHoM npo-
rpaMMbl 00y4YeHUS B
obnactu popmupoBa-
HUSI CUCTEMBbI 3HAHUH,
YMCHHH.

dopmHUpoBaHUE UHTEPECA K PEAMETY, IPEO0JI0JIEHNE BO3MOKHOTO
dbopManu3ma 3HaHU, pa3BUTHE MPAKTUYECKUX YMEHUH.

3amauu JaHHOM IMPo-
rpaMMbl 00y4YeHUs B
obnactu hopmMupoBa-
HHS CUCTEMBbI 3HaHUH,
YMEHUH.

3HAKOMCTBO C METOJIaMH IOJIYyYEHHUsI HEOPTraHUUECKUX CoOeIMHEHUI. B
MPOLECCE MPOBEICHUS HEOPIraHUYECKUX CUHTE30B yUalllUuecs pacilu-
PAIOT CBOU MPEJICTABJICHHUS O BEIIECTBAX, UX CBOMCTBAaX, COBEPILICH-
CTBYIOT MPAKTUUECKHE YMEHHUSI, COBEPIIICHCTBYIOT HABBIKH PEILICHUS
TUTOBBIX PACUETHBIX XMMUYECKHUX 3aJ1ay.

Hean TP: pa3BuTusi y 00y4aonuxcs eCTeCTBEHHO-HAYYHOIi, Ma-
TeMAaTHYeCKOH, MH(POPMAIIMOHHOI I'PAMOTHOCTH, ()OPMHUPOBAHUS
KPUTHYECKOT0 M KPEaTUBHOI0 MbIIIVIEHHUS, COBEPILIEHCTBOBAHMS
HABBIKOB €CTECTBEHHO-HAYYHOI HANPABJIEHHOCTH, a TAKKe 1JIA
NPaAKTHYECKOI 0TPA0OTKH Yy4eOHOr0 MaTeprasia no y4eoHbImM
npeameram «O@uzukay», «Xumus», «buoaorus» .

YuebHO-
METOAUYECKUNA KOM-
[UIEKT.

Ilonomapee B. E. Peanuzauusn o0pazoeamenbHvlX npOZpamm no Xu-
Muu u3 wacmu y4ebHoz20 naana, Gopmupyemoil yuacmuukamu oopa-
306aMeNbHBIX OMHOWEHUIL, C UCNOIb308AHUEM 000PYO08aAHUs e~
ckoz2o mexnonapka «IlIkonvnotit keanmopuymy». Memoouueckoe no-
cooue. Mockea, 2021

becnanosg I1.1., /lopogpeeé M.B. Memoouueckoe nocobuePeanuzayun
00pazoeamenbHbIX NPOZPAMM eCeCHEeHHOHAYYHOU U MeXHO102U-
YecKoll HanpPaeiIeHHOCmel O XUMUL C UCNOIb308aHUEM 000Py006a-
nusn uenmpa «Touxka pocma» Mockea, 2021

KonnuectBo yueOHBIX
4acoB, Ha KOTOPOe
paccuuTaHoO U3y4YeHUE
npeaMera, Kypcea, B
TOM YHCJIe TEeMaTHye-
CKO€ pacpeaesIeHue
4acoB U KOJIMYECTBO
4acoB AJIs IPOBEJE-
HUSI KOHTPOJIbHBIX,
71a00paTOPHBIX, MpakK-
TUYECKHUX PaboT.

35 gacos,] yac B HeJI.

TpeboBaHus K ypoB-
HIO TIOJITOTOBKH y4a-
muxcs (Ha OCHOBE

Texymuii KOHTPOJIb (TUCHbMEHHBIE, IPAKTHYECKUE paboThI).
Kpowme BolmIenepedncaeHHbIX OCHOBHBIX (JOPM KOHTPOJISL TPOBOASITCS
TEKYIIIIE CAMOCTOSATENbHbIE Pa0OThI, TECTOBBIE paOOTHI B paMKax KaxK-




CTaHJapTa U aBTOp-
CKOH IpOorpamMMmbl)

JIO¥ TeMBbI B BUIe ()parMeHTa
3aHATHUSL.

Dopmbl OpraHu3aluu
yueOHOro Impoiecca.
DOopMBI TEKYLIETO
KOHTPOJISI 3HAHUH
ydamuxcs (TeKyImi
KOHTPOJIb — TEKYIIUH,
YETBEPTHOU U IOIY-
r0JI0BOM KOHTPOJIb,
IPOMEXKYTOUHAs aT-
TECTalHus — UTOT 3a
y4eOHBIN TOf)

®opmamu puKcanuy y9eOHBIX JOCTH)KEHUH yUaIIUXCsi MOTYT OBITh:
pedeparuBHbie pabOTHI MO0 OJHOMY HJIM HECKOJIBKHM HCTOYHHKAM WH-
dbopmaruu, Brrodast UHTEpHET;
pe3yJIbTaThl  3KCIEPUMEHTAIBHBIX
HaJUIeXKAIIUM 00pa3oMm;
BU3YyaIM3alUs] MOJTYYCHHBIX 3HAHUH C MOMOIIBIO KOMITBIOTEPHOH TeX-
Huku (npesenrtanuu PowerPoint, anuMarmonnsie poauku Macromedi-
aFlash, BeOGcTpanuibt 1 T.11.).

UCCIeIOBaHUM, 0QOpMIICHHbIE

OrneHouHbIe CPECTBA
Paboueit nporpammsl

He nmeercs

CHMcoK JI0TIOIHU-
TEJIbHOM JIUTEPATyphL
JUIA U3YYEHUS IIpE-
MeTa, Kypca, B T.4.
pecypcesl cetu Un-
TEpHET

1. Apxkasenko JI.H., OcunoB A.A. cucrema caMOJelIbHbBIX ITPHOO-
POB M YCTaHOBOK //xumus B mKodie.- 1990.-No2.- ¢.52-56

2. Kpayzep b.,®pumantn M, Xumus. JlabopatopHbIi TPaKTHKYM.
— M. : Xumus,1995.

3. 1. Onveun O. [asatime noxumuuum - M.: [lemckas numepamy-
pa, 2001.

4. 2. Kpayzep b., @pumanmn M. Xumus Jlabopamopmwiti npaxmu-
Kym.. - M.: Xumus, 1995..

5. 3. Jluoakmuuecxkue mamepuavi:
UHCMPYKYUU OJis1 NPOBEOEHUs.

6. sabopamopmvix u npakmuyeckux pabom. st yuumens:

Komnnexmuor Kapmo4dek-

2.IInanupyemoie pe3ynomamol

Jluunocmuvimu pesyibmamamu ABJIAKOTCA:

e B IICHHOCTHO-OPUEHTALIMOHHOMH chepe: TyBCTBO TOPJIOCTH 32 POCCUICKYIO HAyKY, OTHO-
LIEHHUE K TPYAY, LEICYCTPEMIECHHOCTh, CAMOKOHTPOJIb U CAMOOLIEHKA;
e B TPYI0BOH c(epe: TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JasbHENIIEH 00pa3oBaTenbHON

TPaeKTOpHUH;

e B IIO3HaBaTEJIbHOU c(epe: MOTUBALUS YUCHHS, YMEHUE YIPABIISATH CBOEH MO3HABATENb-
HOM EATEIILHOCTH.

Hpe()MEIHHblMM pesyibmamamu OCBOCHHUS MMPOTrpaMMBbI ABJISIFOTCA:

e B IO3HaBaTEILHOU Cepe:

L] OIMMUCBIBATh J€MOHCTPAIITMOHHBIC U CAMOCTOATCIIbHO IIPOBCACHHBIC XUMHUYCCKUE DKCIIC-
PUMEHTBI; KJIacCU(UITMPOBATh U3YYCHHBIC OOBEKTHI U SIBIICHHUS,

(] JAaBaThb ONPCACICHNA H3YUCHHBIX HOHS[TPIﬁ;

e OIIMCBIBATH U pa3jindaTb U3YYCHHBIC BCUICCTBA, IPUMCHSACMBIC B MMOBCEIHEBHOM KHU3HU,

CTPYKTYpUPOBATh U3YYEHHBIN MaTepuall U XUMUYECKYIO HHPOPMAIIHIO, TOTYYEHHYIO U3
JIpPYrUX UCTOYHUKOB;



e JIeNaTh BBIBOJBI M YMO3AKIIOUCHHSI U3 HAOIIOICHUI; 0€30macH0 00paIaThCsl BEIecTBa-
MH.

e B TPYIOBOH cepe:

e IUTAHUPOBATH U OCYIIECTBISATH CAMOCTOSITEIBHYIO pa0OTY 10 IOBTOPEHHIO U OCBOCHHIO
TEOPETUYECKOMN YaCTH,

e IUIAHUPOBATH U MPOBOJUTH XMMUYCCKHI IKCIICPUMEHT; UCIIOJIb30BaTh BEIIECTBA B COOT-
BETCTBHHU C UX MPEIHA3HAYCHUEM U CBOHCTBAMH.

e B IICHHOCTHO-OPHEHTAIIMOHHOM cepe:

e  AHaJM3MPOBATH M OIICHUBATH MMOCIEACTBUS JIJISl OKPYXKAIOIIEH Cpe/ibl OBITOBOM U IIPOH3-
BOJICTBEHHOH JIESITEIILHOCTH YEJIOBEKA.

e B cepe 6e30MacHOCTH KUZHEACITCILHOCTH

e  OKa3bIBaTh NEPBYIO MOMOIIIb TP OTPABIICHHSX, 0)KOTaX U APYIHX TPaBMaX, CBSI3aHHBIX C
BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBaHUEM.

Memanpeomemnvimu pe3yiomamamu IBISIOTCA:

e YMCHHE ONpPEIEISITh CPEACTBA, TCHEPUPOBATH MJICH, HEOOXOIUMBIC IJIS UX PCATU3AIINM;

e BJAJICHHE YHUBEPCAIHHBIMU €CTECTBEHHOHAYYHBIMHU CIIOCOOAMH JCATEIBHOCTU: U3MEpe-
HUe, HAOJII0ICHUE, SKCIIEPUMEHT, Y4eOHOE UCCIIEI0BAHHE;

e yMEHHE ONPEACIATH LEIH U 33/1a4K JeSITSIbHOCTH, BRIOUPATh CPEIICTBA PeaTU3aIlUH 1Ie-
JIX U IIPUMCHSATDH UX Ha MMPAKTHUKE,

e  HCIOJB30BATh PA3IMYHBIC HCTOUHUKH JIJIS TOJTYUSHHSI XUMUYECKON HH(DOPMAIIH.

OcBoeHue MporpaMMbl BHEYPOUHOH IESATETHHOCTH 00YYaIOMIMMUCS TIO3BOJIUT TOJTYYUTH CIEIY-
IOLLME PE3YJIBTATHI:

B cdepe pazBuTus JINYHOCTHBIX YHUBEPCAIBHBIX YU€OHBIX JICHCTBUI B paMKax:
Koenumuenoco komnonenma 6ynyt chopMupoBaHbI:

e DKOJIOTMYECKOE CO3HAHUE, MPU3HAHKNE BHICOKOW IEHHOCTH KU3HHU BO BCEX €€ MPOSIBICHU-
AX; MPABUJI TOBEJICHHS B UPE3BbIUANHBIX CUTYAIUAX;

e  OCHOBBI COIIMAIIBHO-KPUTUYECKOTO MBIIIUICHHS, OPUEHTAIIMSA B OCOOCHHOCTSX COIHAIb-
HBIX OTHOIICHUM U B3aMMOACHCTBUH.

Heamenvrocmnozo komnornenma 6ynyt c(OpMUPOBAHBIL:

e YMEHHE BECTH JIMAJIOT Ha OCHOBE PAaBHOIIPABHBIX OTHOILIECHUH U B3aUMHOI'O YBO)XKEHUS U
HPUHSTHUS;

e YCTOWYMBBIN MO3HABATENLHBIA HHTEPEC U CTAHOBJICHUE CMBICIIO00pa3yromel GyHKINU
MO03HABATEIEHOTO MOTHBA;

e TOTOBHOCTbH BbIOOpa NMpo(UIbHOr0 0Opa30BaHMUS.

Llennocmnozo u smoyuoHanbHO20 KOMNOHenmog OyIeT chopmMupoBaHa:
e TIOTPEOHOCTH B CAMOBBIPAKEHUHU U CaMOpeaTM3aIlii, COUaTbHOM pu3Hanun. O0y4a-
IOIIUICS TIOTYYUT BO3MOXHOCTD 1 (DOPMHUPOBAHHS:
e TOTOBHOCTH K CaM000pa30BaHHUIO U CAMOBOCIMTAHUIO;

. BLIan(CHHOﬁ yCTOI\/'I‘-II/IBOI\/'I yqe6HO-HO3HaBaTCHBHOﬁ MOTHUBAIlMU U UHTCPECA K YUYCHHIO.

B cepe pazButus pecyramusnvix yHueepcaibHuix yueOHvix Oeticmauti 00yJaronuncs



Hayuwurcs:

e  CaMOCTOSTEIbHO AaHAIU3UPOBATH YCIOBUS JOCTUKEHUS 1I€JIM HA OCHOBE Y4€Ta BbIJICIICH-
HBIX YYUTEJIEM OPUEHTUPOB JACUCTBUS B HOBOM yUeOHOM MaTepHale;

e  IEJICTIONIATaHUIO, BKIIIOYAs TOCTAHOBKY HOBBIX IIeJeH, MpeoOpa3oBaHue MPaKTUIECKOM
3a/1a4y B [IO3HABATEIIbHYIO;

e IUJIAHUPOBATh IIYTHU JOCTHKEHUS LIETEH.

HOJIyT-II/ITb BO3MOXHOCTb HAYYHUTHCA:

e [IIPpH INIAHUPOBAHUHN JOCTHIKCHUIA I_ICJ'IGI\/'I CaMOCTOATCIIbHO U aACKBATHO YUUTBIBATH YCJIO-
BUSA U CPCACTBA UX JOCTUIKCHUA,
e CaMOCTOATCIBHO CTaBUTh HOBBIC y‘le6HBIe Oejivi U 3aJa4u.

B cdepe pazButus nosnasamenbHvix YHUBEPCATbHBIX Y4eOHbIX Oeticmautl 00yJaroUTuiics
Hayuures:

e IPOBOJUTH HAOIIOJAEHUS U HIKCIIEPUMEHT IOl PYKOBOJICTBOM YUHUTEIIS;

e OCHOBaM peaJM3aliH MPOEKTHO-UCCIIEI0BATEIbCKOM eI TEIIbHOCTH;

e  OCYILIECTBIISATH PACIIMPEHHBIH OUCK HHPOPMALIMH C UCTIOIH30BaHUEM PECYpCOB OMO-
JHOTEK U UHTEPHETA.

HOJ’Iy‘II/IT BO3MOXHOCTb HAYyYHUTbCA:

e  CaMOCTOSTEJIHO ITPOBOJIUTH MCCIIEJOBAHUS HA OCHOBE IPUMEHEHUS] METOI0B Ha0It01e-
HUS U KCIIEPUMEHTA;

e  CTaBUTb POOIEMY, AprTyMEHTUPOBATh €€ aKTYaJIbHOCTb;

e OpPraHU30BaTh UCCIICAOBAHUE C LIEIIBIO IIPOBEPKU TUIIOTE3bI;

e BBIJBUIATh F'MIIOTE3HI O CBA3SIX U 3aKOHOMEPHOCTSX IPOLIECCOB;

e JIeNaTh YMO3AKJIIOUEHHUS U BbIBOJIbI HA OCHOBE apryMEHTalUH.

B cdepe pazBuTus koMMyHUKAGmMUEHbIX YHUBEPCALHBIX YueOHbIX Oeticmeuti 00yJaroInuics
Hayuwures:

e AJEKBAaTHO HCIOJIb30BATh PEUEBBIE CPEACTBA ISl PEIICHUS PA3JIMYHBIX KOMMYHUKATUB-
HBIX 3a]1a4; BJIaJIETh YCTHOW U MMCbMEHHOM PEYbIO;

e  AJIEKBAaTHO HCIMOJI30BATh PEUb JJIS INIAHUPOBAHUS U PETYJIALIMU CBOEH IESITENBHOCTH;

e OpraHW30BBIBATH U IJIAHUPOBATH YIEOHOE COTPYIHUUYECTBO C YIUTEIEM M CBEPCTHHKA-
MU,

e CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE BHICKA3bIBAHUE;

e HHTETPUPOBATHCS B IPYIIY CBEPCTHUKOB U CTPOUTH NPOJYKTUBHOE B3aUMOJICHCTBUE CO
CBEpCTHUKAMU U B3POCIIBIMH.

HOJ'Iy‘II/ITL BO3MOXHOCTb HAYYHUTHCA:

e  OKAa3bIBATh NOJJIEPKKY U COJECUCTBUE TEM, OT KOTO 3aBUCHUT JOCTHKEHUE LIETU B COB-
MECTHOH NIeATeILHOCTH,

6paTB Ha ce0s WHUIIMATUBY B OpraHU3aliuid COBMECTHOI'O JIEeHCTBHS.



3.Coaep:kanue y4eOHOro nmpeaMera, Kypca

BemecrBa (114)

Hemuoro u3 ucropun xumun. XuMus BYepa, CEroIHs, 3aBTpa. BemecTBo, pusnueckue cBoiicTa
BemecTB. OTINYME YUCTHIX BEMIECTB OT cMeceld. CriocoObI pa3iesieHus CMeCceH.

e IIpakTnueckas padora Nel «YucThie BEleCcTBa U CMECH»
o IIpaktuueckas pabora No2 «OuucTka BOABI OT pACTBOPUMBIX IPUMECE»

Xumuyeckue peakunu (164)

[Tpu3naku xuMuueckux peakuuid. Knaccudukaus XuMU4ecKuX peakiuil mo pa3inyHbIM MPH-
3HaKaM. DJIEKTPOJIMTUYECKAs TUCCOLMALINS. DIEKTPOIUTHI U HEANEKTPOIUTHI. Peakiiuu noHHOro
oOMeHa. OKUCIUTETLHO-BOCCTAHOBUTENbHBIE peakinu. OKUCIUTENN U BOCCTAHOBUTEIH.

e IlIpaktuueckas padora Ne 3 «DneKTpOIUTHIECKAS TUCCOIMALIHS)

o IlIpaktuueckas pabora Ne 4 «CuibHble U cia0ble SJIEKTPOTUTHI)

e IlIpaktuueckas pabora Ne5 «BimsiHEE TeMIIepaTyphl Ha JUCCOITUAIIIO

o IlIpaktuyeckas pabora Ne6 «BnusHMe KOHIIEHTPALMU PacTBOPA HA THCCOIUAIIIIO
o IIpaktuueckas pabora No7 «BiusiHue pacTBOPHUTENS HA IUCCOLUAIIIION

Metasibl (24 4)
XapakTepucTUKa METAJUIOB TJIABHBIX TIOATPYII U UX COSTUHEHUH.

OO01mas xapakTepuCcTHKa MEeTaJUI0B TNaBHbIX noarpynm [-111 rpymm B ¢BS3M ¢ WX MOJT0XKEHHEM B
MePUOIUYECKON CHCTeMe XUMUYecKux deMeHToB [[.M.MeneneeBa 1 0COOEHHOCTH CTPOSHUS
MX aTOMOB. XapaKTEepHbIE XUMHUECKUE CBOMCTBA MPOCTHIX BEIIECTB U COCMHEHNUI METAJIIOB -
HIEJIOYHBIX, MIETIOYHO3EMENTBHBIX. XapaKTEPUCTHKA MTEPEXOTHBIX FJIEMEHTOB - MEJIH, KeJe3a,
AITIOMUHMS 110 UX MOJI0)KEHHIO B IEPUOIMUECKON CUCTEME XUMUYeCKHuX anemeHToB [[.M. Men-
JieJieeBa 1 OCOOCHHOCTSIM CTPOCHUSI UX aTOMOB. MeTaibl B IPUPOAE: PYy/Ibl YEPHBIX, IIBETHBIX,
JParolleHHbIX METAIJIOB. XapaKTepHbIE METAJUINYECKUe, PU3NIECKUE U XUMHUUECKHE CBOICTBA,
BHYTPCHHCC CTPOCHUC MCTAJIJIOB. ITonsTHE aKTUBHBIX U ITACCUBHEBIX MeTaIoB. Ilonb3a n BpEa
METaJUIOB JIJIsl YeTIOBEKa.

DNEKTPOXUMHUYECKUN psil HalpsbKeHUH MeTaiioB. Kopposusa MetamnoB. MexaHu3M KOppo3uu
metasuioB. Kiaccudukamms koppo3nn MetauioB. CiocoObI 3aIUTH OT KOPPO3UU. AHTHKOPPO-
3uiiHble NOKpBITUA. CrinaBel. Peakunu OBP ¢ yyactneM MeTanioB U X COEIMHEHUN.

o IIpaktuueckas pabora Ne§ «/3yueHne GpU3NIECKUX CBOHCTB METAIIIOBY

o Ilpaktuueckas pabora Ne9 «M3yueHne puandeckux CBONCTB METAJIOB)»

o IIpaktuueckas pabora Nel0Q «Dx30TepMHUECKIE PEAKITI»

o Ilpaktuueckas pabora Ne 11 «HA0TEpMHUUECKHE PEAKIII

o IIpaktuueckas pabora Ne 12 «KauecTBeHHBIE pEaKI[Mi HA HOHBI METAJJIOBY

Hemertannbl (3249)

Hewmeramisl B npupoje. Mcrnonb3oBaHre NPUPOIHBIX PECYPCOB.



Crpoenune aToM0OB HeMeTa/10B. CTpoeHUs: MOJIEKYJl HeMeTallIoB. Pu3nuecKue CBOCTBa HEMeE-
TajuoB. COCTaB U CBOMCTBA IIPOCTBIX BEUIECTB - HEMETAIIIIOB.

PH,I[ QJIEKTPOOTPULIATCIBHOCTH HEMETALIIOB. XHMHUYeCKre CBOMCTBA HEMETAIIOB.

[TpakTryeckas mkajga 3JeKTPOOTPULIATEIBHOCTH aTOMOB. HeMeTalibl - OKUCIUTENH U BOCCTa-
HOBUTENHU. B3anmoielicTBHE ¢ MPOCTHIMU U CIIOKHBIMU BetiecTBaM. OOIas XxapakTeprucTHKa
HeMeTaJuIoB riaaBHbIX noAarpymi [V-VII rpynn B ¢BsI3W ¢ UX MOJIOKEHUEM B NEPUOIUYECKOMN CU-
cTemMe xuMudeckux anemeHnToB J[.M. MeHneneeBa 1 0COOCHHOCTSIMU CTPOCHHSI HX aTOMOB. Xa-
paKTepHbIE XUMUYECKUE CBOMCTBA IPOCTHIX BEIIECTB U COCTUHEHUI HEMETAINIOB - FAJIOT€HOB,
KHCIIOpOJ1a, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS.

Pemienue 3aianuii Ha COCTaBJICHUE YPABHEHUI XUMUYECKUX PEAKIIHiA.

o IIpakrtuueckas pabora Nel3 «[lnaBneHue u KpucTaIu3anus cepbi»

o IIpaktuueckas pabora Nel4 «/leruaparanus comnein»

o IIpaktuueckas pabora Ne 15 «OkcnepuMeHTaIbHbIE 33/1a41 10 PACIIO3HABAHUIO U TOJTY-
YEHUIO BEIECTB»

Xumus u 310poBbe (9 4)

CocraB U cpeAcTBa COBPEMEHHBIX U CTAPUHHBIX CPEJICTB TUTHUEHBL, POJIb XUMUYECKUX 3HAHUN B
IPaMOTHOM BbIOOpPE ITUX CPEJICTB; MOJIE3HBIE COBETHI 10 YXOY 3a MOJIOCThIO pTa. OCHOBHBIE
COCTaBIISIOLIME 340pOBOro o0pa3a >xu3Hu. [IpaBuna nmoaaepxkanus 310poBOro 0dopasa KHU3HU.
Posib XxuMHYECKHUX 3HAHUI MPHU AHAIU3€ B3aUMOJICHCTBUS OpraHU3Ma ¢ BHELIHEN CPeIOi.

Xumus u 3xojorus (10 )

OcHoBHbIE BUBI 3arp3HEHHUI aTMOC(epbl U UX UCTOYHUKHU. Bona. Bona B maciitabax miaHeTsl.
Ounctka nuTheBoi Bosibl. [TapHuKOBBIN 3 dekT, rmodanpHOe NOTEIUIEHHE KITUMaTa U UX BO3-
MO>KHBbI€ rocyecTBUs. O30HOBBIH CIIOM K ero 3HaYeHue I KU3HU Ha 3emiie. 3aiuTa aTMo-
cdepsbl OT 3arps3HEHNUS.

Hedtpb n HepTenponykTsl. HedTh kak TOmmBo. 3arpsa3HeHUs] MUPOBBIX BOJOEMOB. JInuHas oT-
BETCTBEHHOCTb KayK0T0 YEJI0BEKA 32 O€30IACHYI0 OKPYXKAIOLIYIO CPELy.

o IIpaktuueckas padora Ne 16 «Onpenenenue pH pacTBopoB»
e IIpaktuueckas padora Nel7 «llepechiiieHHbIE paCTBOPHI



4.Y4yeOHO-TeMaTHYeCcKOe NJIAHNPOBAHHE

Ypo-
Ka

Ypo-
Ka B
TeMe

Ha3Banue TeM n
YPOKOB

Hean uzyye-
HHSA TeMbI

ypoka

XapakrepucTuka
Y4eOHOH aesiTe/Ib-
HOCTH yYaIIHUXCH

CpencrBa o0yuenus,
B ToM 4yuciae UKT

Tema 1 BemnectBa

HemHoro u3 ucropuu
XUMHH. X1UMHS BUe-
pa, CerojHs, 3aBTpa.
BemecTBo, husuue-
CKHE CBOICTBA Be-
ILIECTB.

ITo3HakoMUThCS
C ompe/eIcHu-
€M U 3HaYCHHEM
HEOopraHuye-
CKOI'0 CHUHTE3A.

PaGorats ¢ mabopa-
TOPHBIM 000pY/0Ba-
HUEM U HarpeBa-
TeIbHBIMU IIPUOO-
pamu B COOTBET-
CTBUU C MPaBUIAMH
TEXHHUKHU Oe301acHo-
CTH.

BrimonuaTs npo-
CTEHIINE IPUEMBI
oOpareHus ¢ abo-
paTopHBIM 000PY/I0-
BaHUEM

[Ipesenranus.

OTnnune YnucThIX
BEILIECTB OT CMECEM.
Crnioco0sI pazzene-
Hus cmecei. [Ipak-
THyeckas pabora Nel
«HucTble BEMECTBA U
CMECU»

[ToBTOPUTH
MIpaBWJIa TEXHU-
K1 0€e30I1acHO-
CTH

Oxa3bIBaTh NEPBYIO
[IOMOIIb [IpU
OTpPAaBJICHUSX, O¥KO-
rax m TpaBmMax,
CBSI3aHHBIX C PEaK-
TUBaMHU U J1abopa-
TOPHBIM 000pYI0Ba-
HUEM.
3HaAKOMUTHCS C Jia-
6opaTopHBIM 000-
PYIOBaHUEM.

Tabnuubl 10 TEXHUKE
0€30I1aCHOCTH.

[IpakTuueckas pabo-
Ta Ne2 «Ouucrka Bo-
JIbl OT PACTBOPUMBIX
[puMecen»

IToBTOPHUTH
MpaBHJIa TEXHU-
KU 0€30I1aCHO-
CcTH

PaGotats ¢ naGopa-
TOPHBIM 000pYA0OBa-
HUEM U Harpena-
TEJIbHBIMU TIPU00-
pamH B COOTBET-
CTBHH C TIPaBUJIaMHU
TEXHHUKHU Oe30IacHo-
CTH.

BeimosHsTh 11po-
CTEHIINE IIPUEMBI
oOparteHus c n1abo-
paTtopHbIM 000py/10-
BaHHEM

O6opynoBanue st
AKCIIEPUMEHTA

Tema 2 XxumMHYecKHe peaKIun

‘ HpI/I3HaKI/I XHUMHUYC-

| MosHakomuThes | O6BACHATL (u3HUe-

| www.alchimik.ru



http://www.alchimik.ru/

Ne Ne Ha3Banue Tem u ean nzyye- Xapakrtepuctuka | CpeacrBa o0yyeHus,
ypo- | ypo- YPOKOB HUSA TEMbI yueOHOM aesiTe/b- B ToM uuciae UKT
Ka | KaB ypoka HOCTH YYalIUXCS
Teme
ckux peakuuid. Kiac- | ¢ meronamu CKYIO CYILIHOCTh
cupuKanus XUMHYe- | OYUCTKH Be- KJIAaCCU(UKALIUN XU-
CKUX peaklui mo IIECTB MUYECKHX peaKuit
pa3IUYHBIM PU3HA-
KaM.
5. 2 | Dnekrponutnueckas | [lo3Hakomutbest | OOBsCHATH (u3mye- | WWW.Nigma.ru
mucconuanus. [lpak- | ¢ merogamu CKYIO CYILITHOCTb, npubop Ui onpese-
THdeckas pabota Ne 3 | ouncTku BoAI- JEKALIYyI0 B OCHOBE | JIEHUS JIEKTOIIPO-
«DIIEeKTpOIUTHYE- HBIX PACTBOPOB | JUCCOLUALIUU Be- | BOJIHOCTH.
CKasl JUCCOLMALUS» IECTB
6. 3 Onektponutel u He- | [lo3Hakomutbes | Pabomamsc nabopa- | WWw.univertv.ru
anekTponuthl. [Ipak- | co cnmocobamu TOPHBIM 000pyZ0Ba- | IpubOp AJs onpene-
Th4eckas pabora Ne 4 | monydeHus HUEM U HarpeBa- JICHUS SJIEKTONPO-
«CunbHble 1 cnadble | cynbdara 6apus | TEIbHBIMH MPUOO- BOJIHOCTH.
ANEKTPOIUTHI pamu B COOTBET-
CTBHH C TIPaBUJIAMHU
TEXHHUKHU O6e30IacHo-
CTH.
Boinonnsamesnpo-
CTEHIINE IPUEMBI
oOparteHus ¢ nabo-
paTopHBIM 000PY/I0-
BaHUEM.
7.| 4 | Ipakrudeckas pa6o- | [IpoBectu Pabomamsc nabopa- | www.alchimik.ru
Ta Ne5 «BnusHue OUYHUCTKY IIOBa- | TOPHBIM 000pYy/0Ba-
TeMIepaTyphl Ha PEHHOM conu HUEM M Harpesa- npubop Ui onpese-
JMCCOLIMALIUIO TeJIbHBIMU TIpU00- JICHUS HJIEKTOIPO-
pamu B COOTBET- BOJHOCTH.
CTBUU C MPaBUIAMHU
TEXHUKHU O€301acHo-
CTH.
Buinoansmunpo-
CTEeHIINe IPUEMBI
obpareHus ¢ abo-
paTtopHbIM 000py10-
BaHUEM.
8. 5 Peakmun nonsoro www.alchimik.ru

oOmeHa. [Ipaktuye-
ckas pabota Ne6
«BnsHME KOHITEH-
Tpaluu pacTBOpa Ha
TIFCCOTIHAITUIO)
IIpakTuyeckas pabo-
Ta Ne7 «BnusHue
pacTBOpuUTEIs Ha

M CCOLIMALIUTION

WWw.nigma.ru

O6opynoBanue TP*
Tepmopesucmopnutii
oamuyux memnepa-
myput, damyuk pH,
oamuux 3J1eKmpo-
npogeoonocmu, anna-
pam 01 npoeedeHus

9
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Ne Ne Ha3Banue Tem u ean nzyye- Xapakrtepuctuka | CpeacrBa o0yyeHus,
ypo- | ypo- YPOKOB HHUA TEMbI y4eOHoil esiTesb- B TOM yuciae UKT
Ka | KaB ypoka HOCTH YYalIUXCS
Teme
XUMUYECKUX peakK-
uuil (AIIXP), maz-
HUMHAA MeUanKa
9. 6 | OxucnurensHO- www.alchimik.ru
BOCCTaHOBUTEJIbHbBIE WWW.Nnigma.ru
peakuuu. OkucauTe-
JIA U BOCCTAaHOBUTE- Oob6opynoBanue TP*
JIA. Tepmopesucmopnutii
oamuyux memnepa-
mypul, 0amuuk pH,
oamuux 3y1eKmpo-
npoeoonocmu, anna-
pam 01 nposedeHun
XUMUYECKUX peakK-
uui (AIIXP), maz-
HUMHAA MEUIAIKa
Tema 3 MeTa/LIBI
10/ 1 OO0mmas xapakrepu- [To3nakomuthes | CHCTEeMaTU3HPOBATH Www.univertv.ru
CTHKa METAJIOB C OCHOBHBIMU 3HaHuA o criocobax | OdopynoBanue TP*
[JIaBHBIX ToArpymi [- | cmoco®amu 1mo- | MOJy4eHUs MeTall- Hamuuk s3nekmpo-
III rpynn B cBsI3M € JIy4EeHUs Me- JI0B npoeooHocmu, Macz-
UX TOJIOKEHUEM B TaJJIOB HUMHAA MeuanKa,
MIEPUOINYECKOMN CU- npubop ona noyue-
CTEME XUMHUYECKHUX HUA 2308 UU anna-
2JIEMEHTOB pam Kunna
J.N.MenneneeBa u
0COOEHHOCTH CTpOe-
HUS UX aTOMOB.
ITpakTryeckas pabo-
ta Ne§ «M3yuenue
(bu3NYeCKUX CBOMCTB
METAJIJIOB
11/ 2 | Xapakrepuble xumu- | [To3Hakomuthes | CucremarusupoBatrs | OdopynoBanme TP*
YecKue CBOWCTBA C OCHOBHBIMU 3HaHUA 0 criocolax | Jamuuk rnexkmpo-
MIPOCTHIX BEIIECTB U | CIOCOOAMM 1MO- | TIOJTy4EHHUs] MeTall- npogooHocmu, maz-
COCAMHEHHI MeTal- | JIy4EeHHS Me- JIOB M X CBOWCTBAX | HUMHAA MEUIAIKa,
JIOB - IIEJIOYHBIX, TaJUIOB npubop ona noayue-
IeJTI0YHO3EMETbHBIX HUA 2308 UIU anna-
IIpakTuyeckas pabo- pam Kunna
Ta Ne9 «M3yuenune
(bu3nYEeCKUX CBOMCTB
METaJIJIOB
12y 3 | Xapakrepucruka ne- | [TosHakomuthes | OnmceiBaTh  cBOHM- | Www.alchimik.ru

PEXOAHBIX 3JICMCHTOB

C OCHOBHBbIMH

CTBA BEIIECTB B XOJ€E

Oob6opynosanue TP*

10
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Ne Ne Ha3Banue Tem u ean nzyye- Xapakrtepuctuka | CpeacrBa o0yyeHus,
ypo- | ypo- YPOKOB HHUA TEMbI y4eOHoil esiTesb- B TOM yuciae UKT
Ka | KaB ypoka HOCTH YYalIUXCS
Teme
- MeJH, JKenesa, crioco0amu Mo- | IEMOHCTPALMIOHHOTO | Annapam 011 npo-
QIIOMHUHMS 110 UX [O- | JIYYEHUSI HEMe- | U 1ab0PAaTOPHOTO | 8e0CHUA XUMUUECKUX
JIOKEHHUIO B MIEPUO- TaJJIOB, UX JKCIIEPUMEHTA. npoueccoe (AIIXP)
IUYECKOH CUCTEME CBOMCTBaAMH Jamuux xaopuo-
XUMHUYECKUX HJIEMEH- UOHO8
toB JI.1. Mennenee- Annapam 0asa npo-
Ba U OCOOCHHOCTSIM 6€0eHUA XUMUYECKUX
CTPOCHUS UX aTOMOB. peaxyuii (AIIXP),
npu o6op 01a noyye-
HUA 2308 UIU anna-
pam Kunna
13| 4 | Meramnst B npupoze: | [Tosnakomuthest | OnmceiBaTh CBOM- Oo6opynoBanue TP*
PyIbl YEPHBIX, I[BET- | C OCHOBHBIMHU CTBa BEILECTB B X0l | Annapam 01a npo-
HBIX, IparoleHHbIX crocobam 1no- | JEMOHCTPALIMOHHOTO | 8e0eHUA XUMUUECKUX
meTaminoB. [IpakTu- JTy4eHHUs HeMe- | U 1ab0opaTOpHOTO npoueccoe (AIIXP)
geckas pabora Nel0 | TayutoB AKCIIEPUMEHTA. Hamuyuk xnopuo-
«IK30TEepMUUECKHIE UOHO8
peaxuum. Annapam ona npo-
6€0eHUA XUMUYECKUX
[TpakTrueckas pabo- peaxyuii (AIIXP),
ta Ne 11 «Onporep- npu 60p ona noayue-
MUYECKHE PEAKIUN» HUA 2306 UIU anna-
pam Kunna
14, 5 XapakTepHbIE Me- Hayuutbcs no- | Pabomams ¢ nabo- WwWw.univertv.ru
Tajuinyeckue, Pu3u- | JydaTh MeTald- | paTOpHBIM o0opyno- | Qdopydosanue TP*
YeCKUe U XUMHUe- JIbl U3 COJIEH U | BAHHMEM U HarpeBa-
CKHE CBOWCTBA, HEKOTOpBIE I'a- | TEIbHBIMH MTPUOO- Annapar 1Jis npo-
BHYTpPEHHEE CTpOe- 3000pa3HbIe pamu B COOTBET- Be/IeHUs XMMHYe-
HUE METAJIIOB. BELIECTBA CTBUHU C NIPaBUJIAMH | CKHX peaKuuii
TexHUKH Oe3omnacHo- | (AIIXP), mpudop
CTH. JJISl OJTyYeHHs ra-
Buvinonname npo- 30B WJIM anmapar
CTEHIINE TPUEMBbI Kunna
oOparieHus ¢ 1abo-
paTopHbIM 000py/10-
BaHUEM.
15/ 6 | Ilonsartue aktuBHBIX U | Hayuutbcs mo- | Pabomams ¢ nabo- Oo0opynoBanue

IIaCCUBHBIX METAJI-
noB. [Tonb3a u Bpex
METAJUIOB JUTSI YeIIo-
Beka. [IpakTudeckas
paborta Ne 12 «Kaue-
CTBEHHBIC PEAKIIHH
Ha MOHBI METAJUIOB)»

JTy4daTh MeTa-
JIBI U3 COJIEH U
HEKOTOpBIE Ta-
3000pa3HbIe
BEIIIECTBA. MPO-
BOJUTH Kade-
CTBEHHBIE PEaK-
IIMA HA HOHBI

paTopHBIM 000pyI0-
BaHUEM U HarpeBa-
TeIbHBIMU TTPUOO-
paMu B COOTBET-
CTBHH C TIPaBUJIAMHU
TEeXHUKH Oe30IacHO-
CTH.

Buinoansamu npo-
CTEHIINE IPUEMBI
oOparmieHus ¢ nabo-

TP*Annapar ais
NpoOBeICHUS XUMHU-
YEeCKUX peakuui
(AIIXP), npu 60p
JJIS1 IOJTyYeHHMS ra-
30B MJIH anmapar
Kunna

11
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Ypo-
Ka

Ypo-
Ka B
TeMe

Ha3zBanue teMm u
YPOKOB

ean nzyye-
HUSI TEMBI
ypoka

XapakTepucTHKA
yueOHOM aesiTe/b-
HOCTH YYalIUXCS

CpencrBa o0yueHnus,
B TOM uncjie UKT

paTopHbIM 000pya0-
BaHHEM.

Tema 4 HeMeTALIIBI

16.

Hewmerassl B ipu-

poxe. Ucnons3oBa-

HUE MIPUPOHBIX pe-
CypCOB.

ITo3HakoMUTHCS
C OCHOBHBIMH
crocodamMu mo-
Jy4eHUsI OKCH-
JIOB METAJLJIOB U
HEMETAJIJIOB

PaGorats B rpymnmax.
BEIOIHATE XUMU-
YECKUU IKCIIEPH-
MEHT, COOJIroaas
MpaBUJIa TEXHUKH
6e3onacHocTu. Onu-
CBIBaTh XMMUYECKHUE
peakiuu, Ha-
OronaeMble B XO¢
JIEMOHCTPAITMOHHOTO
1 1a00paTOpHOTO
AKCIIEPUMEHTOB.
YyacTBOBaTh B COB-
MECTHOM 00CyK/e-
HUU PE3yJIbTaTOB
OITBITOB.

www.alchimik.ru

Oo6opynoBanue TP*
Annapam oaa npo-
6€0eHUA XUMUYECKUX
peaxyui (AIIXP)

17]

CtpoeHue aToMOB
HemerauioB. Ctpoe-
HUS MOJICKYJI HEMe-
TaJlIoB.

ITo3HakoMUTECS
¢ 0COOEHHOCTS-
MU CTPOCHHSI
METAJI0B

PaGorats B rpymnmnax.
BEBIIOAHATE XUMU-
YECKUU IKCIIEPH-
MEHT, COOIroaas
MpaBUJIa TEXHUKH
oe3omacHocTH. Onu-
CBIBATh XMMUYECKHUE
peaxiuu, Ha-
OmronaeMele B XO¢€
JIEMOHCTPAIIMOHHOTO
1 1a00paTOpHOTO
AKCIIEPHUMEHTOB.
YuyacTBOBaTh B COB-
MECTHOM 00CyK/Ie-
HUU PE3yJIbTaTOB
OIIBITOB.

OdbopynoBanue TP*
Annapam oaa npo-
6€0EeHUA XUMUYECKUX
peaxyuit (AIIXP)

18,

du3nueckme cBOM-
CTBa HEMETAJJIOB.
CocTaB u CBOMCTBA
MPOCTHIX BEUIECTB -
HEMETAJIJIOB.

Hayuurtscs no-
JIy4aTb HEKOTO-
pbI€ OKCHUJIBI

Pabomamaw ¢ nabo-
paTtopHbIM 000py/10-
BaHWEM U HarpeBa-
TEJIbHBIMU TIPU00-
paMu B COOTBET-
CTBHH C TIPaBUJIAMHU
TEXHHUKHU Oe30IacHo-
CTH.

Buinoansamu npo-
CTEHIINE TIPUEMBI
oOparteHus ¢ n1abo-
paTopHbIM 000py/10-
BaHHUEM.

www.alchimik.ru
WwWw.univertv.ru
WWw.nigma.ru

12
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Ne Ne Ha3Banue Tem u ean nzyye- Xapakrtepuctuka | CpeacrBa o0yyeHus,
ypo- | ypo- YPOKOB HUSA TEMbI yueOHOM aesiTe/b- B ToM uuciae UKT
Ka | KaB ypoka HOCTH YYalIUXCS
Teme
19, 4 Psn snekrpoorpuna- | Hayuutscs mo- | Pabomams c 1abo- ObopynoBanue TP*
TEJIbHOCTH HEMETAJl- | JIy4aTh HEKOTO- | paTOPHBIM 000pyno- | Annapam 0as npo-
710B. XMUYECKHUE pbI€ OKCHJIbI BaHUEM U Harpesa- 6€0eHUA XUMUYECKUX
CBOMCTBA HEMETAJI- TEJTbHBIMU TTPUOO- peaxyuit (AIIXP)
JIOB. pamu B COOTBET-
CTBUHU C IIpaBUJIAMHU
TEXHHUKHU Oe301acHo-
CTH.
Buinonnsamu npo-
CTEHIINE IPUEMBI
obpareHus ¢ abo-
paTopHBIM 000PY/I0-
BaHUEM.
20 5 | [Ipakruueckas mkana | U3ydauTts cBOi- | Buinoausams mpo- Oo6opynosanue TP*
ANEKTPOOTPUIIATENb- | CTBA HEMETAN- | CTEHIINE MPHEMbI Annapam oaa npo-
HocTu atoMoB. He- JIOB OKUCIIUTE- | 0OpalleHus ¢ 1abo- | 6e0eHUs XUMUYECKUX
METaJLJIbI - OKUCITU- nen. paTopHbIM 000pyno- | peaxuuii (AIIXP)
TEJIU U BOCCTAHOBHU- BaHUEM.
Tenu. Bzaumoen-
CTBHUE C IPOCTHIMU U
CJIOKHBIMU Bellle-
CTBaM.
21 6 OOm1as xapakrepu- O06006uwmTh 3Ha- | Onpeodenams no IICX2
CTHKa HEMETAJIOB HUS O HEMETANl- | mabauye ux noio-
TJIaBHBIX MOATPYIT Jax. JHcerue u 0cobeHHo-
IV-VII rpynn B cBsizu CMu cmpoeHus.
C MX IIOJIOKEHUEM B
MIEPUOTUYECKON CU-
CTeMe XUMHUYECKIX
anemenTtoB J[.1.
Meneneesa u 0co-
OCHHOCTSIMH CTpOe-
HUS UX aTOMOB.
22) 7 | Xapakrepuble Xumu- | V3yuuth cBO- | Onpedensamob no www.alchimik.ru

YecKHe CBOMCTBA
MPOCTHIX BEIIECTB U
COE€IMHEHMUI HEMeE-
TaJJIOB - TaJIOT€HOB,
KHUCJIOPOJIa, CEPBHI,
azorta, ¢ocdopa, yr-
nepojia, KpEMHHUS.
[IpakTuueckas pabo-
Ta Nel3 «IInaBneHue
Y KPUCTAJUTH3AITUS
CepbI»

ITpakTuyeckas pabo-
ta Nol4 «/lernnpara-

CTBa HEMCTAJI-

JIOB- TaJIOTCHOB.

mabnuye ux nojo-
JIcenue u 0coOeHHo-
cmu cmpoemus.

Www.nigma.ru

O6opynoBanue TP*
Tepmopezucmopnuiii
oamuux memnepa-
mypul, damyuk pH,
0amuuK 31eKmpo-
npoeoonocmu, anna-
pam 013 npogedenus
XUMUYECKUX PeaK-
yui (AIIXP), maz-
HUMHAA MeUanKa

13
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Ne Ne Ha3Banue Tem u ean nzyye- Xapakrtepuctuka | CpeacrBa o0yyeHus,
ypo- | ypo- YPOKOB HUSA TEMbI yueOHOM aesiTe/b- B ToM uuciae UKT
Ka | KaB ypoka HOCTH YYalIUXCS
Teme
U COJIEN)
23] 8 Pemenue 3amannii Ha | YMeTh 3anucel- | Onpedensmo no Incxo
COCTaBJICHUE YpaB- BaTh YpaBHEHUS | mabiuye ux nouo-
HEHUHN XUMUYECKUX | peaKiuil JHcenue u 0cobeHHo-
peaxiuii. cmu Cmpoenusl.
24 9 | [IpakTuyeckas pabo- Pabomamo ¢ nabo- | www.alchimik.ru
ta Nel3 «IlnaBnenue paTopHbIM 000pyaO- | WWW.Nigma.ru
Y KPUCTAJUTU3AIIHS BaHUEM U HarpeBa-
cepbI» TeIbHBIMU IIPUOO- Oo6opynoBanue TP*
pamu B COOTBET- TepmopezucmopHhbwlii
[IpakTuueckas pabo- CTBUHU C IIpaBUJIaAMHU 0amuuK memnepa-
Tta Nel4 «/lerunpara- TEXHUKU Oe30macHO- | mypsl, damuuk pH,
LU COJIE» CTH. 0amuuK 31eKmpo-
Buvinonnamew npo- npoeoonocmu, anna-
CTEUILINE TPUEMBI pam 07131 npoeedeHus
oOparenus ¢ n1abo- XUMUYECKUX peakK-
paTopHBIM 000PY/I0- yuii (AIIXP), maz-
BaHUEM. HUMHAA MEUaIKa
25/ 10 | IIpakrtuueckas pabo- Pabomams ¢ mabo- | www.alchimik.ru
Ta Ne 15 «Okenepu- paTopHbIM 000pyHO- | WWW.NIgma.ru
MEHTaJIbHbIE 3a7aUu BaHUEM U Harpena-
10 paclO3HaBaHUIO U TENbHBIMU IPUOO- Oo0opynosanne TP*
MOJIYYEHHIO BE- pamMu B COOTBET- Tepmopezucmopnuiii
LIECTB» CTBUU C MPaBUIAMHU oamuuKk memnepa-
TEeXHUKU Oe30I1acHO- | mypsl, damuuk pH,
CTH. 0amuuK 31eKmpo-
Buinoansamu npo- npoeoonocmu, anna-
CcTeHIIne IpUEeMbl pam 0ns npogedeHus
oOparteHus ¢ abo- XUMUYECKUX peakK-
paTopHBIM 000pyI0- yuit (AIIXP), maz-
BaHUEM. HUMHAA MeUlanKa
Tema S xumus ¥ 310pOBbe
26/ 1 | CocraB u cpencTa [To3nakomuthest | Paborath B rpymmax. | www.alchimik.ru

COBPEMEHHBIX U CTa-
PHHHBIX CPEJICTB T'H-
THEHBI, POJIb XUMH-
YECKUX 3HAHUU B
IpaMOTHOM BBIOOpE
3THX CPEJNICTB; TO-
JIe3HBIE COBETHI 110
YXOJy 3a MOJIOCTHIO
pra.

C OCHOBHBIMH
crocodamu mo-
JTy4eHHS OCHO-
BaHUM

BeInonHsTs XUMH-
YECKHUM dKCIEpH-
MEHT, cOOIroaas
MIPaBHJIa TEXHUKH
oe3omacHoct. Onu-
CBIBAaTb XMMHUUYECKHE
peakiuu, Ha-
OJIrOTaeMBIE B XOJIE
JIEMOHCTPAIIHOHHOTO

Www.nigma.ru

O6opynoBanue TP*
Tepmopezucmopnutit
0amuuKk memnepa-
mypul, 0amyuk pH,
0amuuK 31eKmpo-
npoeoonocmu, anna-
pam 01 npogedeHus

14
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Ne Ne Ha3Banue Tem u ean nzyye- Xapakrtepuctuka | CpeacrBa o0yyeHus,
ypo- | ypo- YPOKOB HUSA TEMbI yueOHOM aesiTe/b- B ToM uuciae UKT
Ka | KaB ypoka HOCTH YYalIUXCS
Teme

1 J1ab0paTOPHOTO XUMUYECKUX peakK-
AKCIIEPUMEHTOB. uuit (AIIXP), maz-
Y4acTBOBaTh B COB- HUMHAA MeuanKa
MECTHOM 00CyX/Ie-
HUU PE3YyIbTaTOB
OTIBITOB.

27y 2 OCHOBHBIE COCTaB- [Toznakomuthes | PabGorats B rpynnax. | OdopynoBanue TP*
JIAIOLME 310pOBOIO C OCHOBHBIMU BoIIIonHATE XUMH- Tepmopezucmopnuti
oOpa3za xxu3nu. [Ipa- | cnocobamu mo- | 4eckHii skcrepu- oamuuk memnepa-
BMJIA IO ICPKAHUS JY4YEHHUsI OCHO- | MEHT, coOtoaas mypot, oamuuk pH,
3JI0pOBOT0 0Opasa BaHUH IpaBUjIa TEXHUKU oamuuk neKmpo-
KU3HHU. 6e3onacHoctu. Onu- | nposoonocmu, anna-

CBhIBATh XUMUYECKUE | pam 011 npoeedeHus
peaxkuuu, Ha- XUMUYECKUX peaK-
0JIr0/1aeMbIC B X0J1¢ uuit (AIIXP), maz-
JIEMOHCTPALIMOHHOTO | HUMHAA MEWAIKA

1 J1a0OpaTOPHOTO

AKCIIEPUMEHTOB.

Y4acTBOBaTh B COB-

MECTHOM 00CYyXK1e-

HUU PE3YyIbTaTOB

OTIBITOB.

28, 3 | Posnb xumMuueckux Hayuautbes mo- | Pabomamuc nabopa- | www.univertv.ru
3HAHWUW IIPU aHaIM3€ | JydaTh OCHOBa- | TOPHBIM 000opyzAoBa- | OQdopydosanue TP*
B3aNMOJICHCTBUS Op- | HUSA HUEM U HarpeBa- Tepmopezucmopnbwiii
raHW3Ma ¢ BHEUTHEN TEITBHBIMHU TIPHOO- oamuux memnepa-
Cpenon. paMu B COOTBET- mypul, oamuux pH,

CTBUU C NPAaBUJIAMH | OGMYUK IJIeKMPO-
TEXHHUKH 0€30I1aCHO- | npoeooHocmu, anna-
CTH. pam 01 npoeedenus
Buinonnamompo- XUMUYECKUX peaK-
CTEUIINE TPUEMBI uyuit (AIIXP), maz-
oOpaitieHus ¢ 1abo- | HumHuas mewanka
paTopHBIM 000PY/I0-
BaHUEM.

Tema 6 Xumusi M IKOJIOTHS

29/ 1 | OcuoBuble Buabl 3a- | [losHakomuthcst | PabGoTats B rpynmax. | www.alchimik.ru

rpA3HEHUH aTMocde-
PBI M UX UCTOYHHKH.

C OCHOBHBIMHU
crocodamu mo-
JyYEeHUs HEOP-
FaHUYECKUX
KHUCJIOT

BEITIONHATE XHUMH-
YECKUU DKCIIEPHU-
MEHT, cOOroAas
MpaBHJia TEXHUKH
oe3omacHoct. Omu-
CBIBaTh XMMUYECKHE
peakiuu, Ha-
0JIF01aeMBIC B X0J1¢
JIEMOHCTPAITIOHHOTO
U 1a6OpaTOPHOTO
AKCIIEPUMEHTOB.

O6opynoBanue TP*
Tepmopesucmopnutii
Joamyux memnepa-
myput, damyuk pH,
oamuux 31eKmpo-
npogoonocmu, anna-
pam 0na npoeedenus
XUMUYECKUX PeaK-
yuu (AIIXP), maz-
HUMHAA MeuanKa
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Ypo-
Ka

Ypo-
Ka B
TeMe

Ha3zBanue teMm u
YPOKOB

ean nzyye-
HUSI TEMBI
ypoka

XapakTepucTHKA
yueOHOM aesiTe/b-
HOCTH YYalIUXCS

CpencrBa o0yueHnus,
B TOM uncjie UKT

Y4acTBOBaTh B COB-
MECTHOM 00CyX/Ie-
HHUH PE3yJIbTATOB
OIIBITOB.

30,

Bona. Bona B mac-
mradax IJIaHCTHI.
Ouncrka IUTHEBOM
BoJpl. [IpakTnueckas
pabora Ne 16 «Omnpe-
nenenue pH pactso-
pOB»

ITo3nakoMuUTBECS
C OCHOBHBIMH
crnocodamu mno-
Ty4eHUS HEOp-
FaHUYECKUX
KHCJIOT

PabotaTh B rpynmax.
BeInoaHSITE XUMU-
YECKHUH HKCIEPH-
MEHT, coOIroaas
MpaBHUJia TEXHUKH
6e3omacuoctu. Omnu-
CBIBaTh XUMHUYECKHE
peaxIuu, Ha-
Onro1aeMbie B XOJIe
JIEMOHCTPAIIHOHHOTO
1 J1abOpaTOPHOTO
IKCIIEPUMEHTOB.
Y4acTBOBaTh B COB-
MECTHOM 00CYyXK1e-
HUU PE3YyIbTaTOB
OTIBITOB.

Oobopynosanue TP*

Tepmopesucmopnutii
Jdamuyux  memnepa-
mypst, oamuux pH,
oamuuxk  IiAeKmpo-
npogooHocmu, anna-
pam 0na nposedeHus
XUMUYECKUX  peakK-
uyuun (AIIXP), maz-
HUMHAA MeuanKa

31]

[TapHukoBBIH 3¢-
¢bexT, rmodanpHOE
MOTETICHUE KIMMaTa
Y VX BO3MOXHBIE T10-
CJICZICTBHSI.

Onpenenutsb
BIIUSTHUE TTap-
HUKOBOTO 2(-
¢exra

PaGorats B rpymnmnax.
BeImoaHSITE XUMU-
YECKUU DKCIIEPHU-
MEHT, cOOJIroaast
MpaBHJIa TEXHUKH
6e3onacHoctH. Onu-
CBIBaTh XUMUYECKHE
peakiuu, Ha-
Omo1aeMbie B XOJIe
JIEMOHCTPAIIIOHHOTO
U 1abOpaTOPHOTO
AKCIIEPUMEHTOB.
Y4acTBOBaTh B COB-
MECTHOM 00CYyXKIe-
HUU PE3YyIbTaTOB
OTIBITOB.

OobopynoBanne aJs
IKCIIEPUMEHTA

32]

O30HOBBIII CI0H U
€ro 3HaucHHe I
JKM3HM Ha 3eMIIc.
3amuTa atMocgepbl
OT 3arpsi3HEHUSI.

Ponb o30HOBOTO
CJIOSI U3YYUTH

PaGorats B rpymmax.
BEITTOHATE XHUMH-
YECKUU DKCIIEPHU-
MEHT, COOIroAas
MpaBHJia TEXHUKH
oe3omacHocTr. Onu-
CBIBaTh XMMUYECKHE
peakimu, Ha-
0JIF01aeMBIC B X0J1¢
JIEMOHCTPAIIIOHHOTO
U 1a6OpaTOPHOTO
AKCIIEPUMEHTOB.

OobopynoBanne aJs
IKCIEPUMEHTA
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Ne Ne Ha3Banue Tem u ean nzyye- Xapakrtepuctuka | CpeacrBa o0yyeHus,
ypo- | ypo- YPOKOB HHUA TEMbI y4eOHoil esiTesb- B TOM yuciae UKT
Ka | KaB ypoka HOCTH YYalIUXCS
Teme
Y4acTBOBaTh B COB-
MECTHOM 00CyX/Ie-
HUU PE3YyIbTaTOB
OTIBITOB.
33 5 Hedtb u Heprenpo- | CoctaB u cBoii- | PaGorats B rpynnax. | OdopynoBanue TP*
nykTel. Hed1h kak cTBa HE(YTH BbIONIHATE XUMH- Tepmopezucmopnbuiit
TOILIUBO. U3YYUTH YEeCKUH HKCIIepH- oamuuk memnepa-
MEHT, coOIroaas mypul, oamuux pH,
MpaBHUJia TEXHUKH oamuuK neKmpo-
0e3zomnacHoctu. Onu- | npoodonocmu, anna-
CBbIBaTb XUMUYECKUE | pam 011 npoeedeHus
peaxiuu, Ha- XUMUYECKUX peaK-
0JIr01aeMbIC B X0J1¢ uuit (AIIXP), maz-
JIEMOHCTPALIMOHHOTO | HUMHAA MEWATIKA
1 J1abOpaTOPHOTO
AKCIIEPUMEHTOB.
Y4acTBOBaTh B COB-
MECTHOM 00CYyXK1e-
HUU PE3YyIbTaTOB
OTIBITOB.
34 6 3arpsi3HEHUs1 MUPO- Pabomamwc nabopa- | O6opynoBanue st

BBIX BOJIOEMOB. JInu-
Hasi OTBETCTBEHHOCTh
Ka)X/IOTO YelI0OBeKa 3a
0€e30MacHyI0 OKpY-
KAFOIIYIO Cpeny.
ITpakTryeckas pabo-
Ta Nel7 «Iepecsr-
IIIEHHBIE PACTBOPBI»

TOPHBIM 000pYI0Ba-
HUEM U Harpesa-
TeIbHBIMU TIPUOO-
paMu B COOTBET-
CTBHH C TIPaBUJIAMHU
TEeXHUKH Oe30I1acHO-
CTH.
Buvinoanamenpo-
CTEHIINE IPUEMBI
oOpatieHus ¢ nabo-
paTopHbIM 000pyI0-
BaHHUEM.

IKCIIEPUMEHTA

Tepmopezucmopnbuiit
oamuyuk  memnepa-
mypul, oamuux pH,
oamuuK  J1eKmpo-
npoeooHocmu, anna-
pam 0na npoeedenus
XUMUYECKUX  peakK-
yuiu (AIIXP), maz-
HUMHAA MEULanKa

Tembl pedepaToB:

1. CnocoObl OYUCTKH BELIECTB.

2. CunHTe3 ra3000pa3HbIX OKCHUIOB.

3. CuHTe3 HEeOpraHUYECKOI KUCIOTHI B 1a00paTOPHBIX U MPOMBILIUIEHHBIX YCIOBHUSX.

4. BrlpamuyBanue KpUCTaIOB.

5. SHCKTpOXI/IMI/I‘-ICCKI/IC MCTOABI MOJYUCHUA BCUICCTB.

6. Mcropus nosrydeHHsI BEIECTB.

7. [Ipo6GseMbl OTy4YeHHs YUCTHIX BEIIECTB.
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*HUcnoab3oBanue odopynosanus Touku Pocra mo mepe nocryniieHus.

5.Kputepuu ollecHUBAHUS VIAIUXCH IO NPEeIMeTy

KoHTpois pe3ynbraToB 00y4eHHs B COOTBETCTBUH C JAHHOW 00pa30BaTEIbHON IPOrpaMMoi
IPOBOAUTCS B ()OPME MUCHMEHHBIX ¥ SKCIEPHUMEHTAIBHBIX padoT, MPEAIOIaracTcs IpoBeICHIE
POMEXYTOYHON M UTOTOBOH arTecTanuy . [IpoMexxyTouHas artecTamusi IpOBOANUTCS B BUJIE
TECTUPOBAHUS 110 TEMaM Kypca, IPUHUMAIOTCS OTYETHI IO MIPAKTUYECKUM padoTaM, CaMOCTOs-
TEJIbHBIE TBOPYECKHE paOOTHI, HTOTOBBIE YUeOHO-UCCIIeI0BATEIbCKUE TPOEKTHI . FIToroBoe 3aHs-
THE MPOXOJNT B BUI€ HAYYHO-TIPAKTHUECKONW KOH(PEPEHIIMN WIIN KPYTIIOTrO CTOJA, TAE 3aCTyIIH-
BAIOTCS JOKJIAJIBI YUAIINXCS IO BRIOPAHHOM TeMe UCCIIEIOBAHUS, KOTOPHIE MOTYT OBITh MPE/I-
cTaBleHbI B popme pedepara wim oT4éra Mo Muccae10BaTeIbcKoi padboTe.

6.0nucanue MaTepPUAJLHO-TEXHUYECKOro H YIYe0HO-MeTOAnYeCcKoro ooecneuenus Padoueii
NPOrpamMMbl.

1. Apkasenko JI.H., OcumnoB A.A. cuctema caMoJIeNIbHBIX PHOOPOB U YCTAHOBOK //XUMUS B
mkose.- 1990.-Ne2.- ¢.52-56

2. T'abpuensn O.C., BockoOoiinukosa H.I1., SlurykoBa A.B. Hacronbhas kHura yuanresns. Xu-
mus. 8 kiacc. - M. Jlpoda, 2002

3. Tabpuensn O.C., Bockobounurkosa H.I1., Awyxosa A.B. Hacmonvhas knuea yuumens. Xu-

mus. 9 knacce. -M.:qpogha, 2002

Kpayzep b.,®pumantn M, Xumus. Jlabopatopusliit mpaktukym. — M. : Xumus,1995.
Omnbrun O. [JaBaiite xumnunm. — M. : Jlerckas nutepatypa, 2001.

PusBanoBa A K., Mun# — ropenka A U3TOTOBICHUS U3A€TUI U3 cTekiia // XuMus B KO-
ne. — 2002. - Ne6. —c. 70 — 73.

1. Onveun O. [lasaiime noxumuuum - M.: Jlemckas rumepamypa, 2001.

2. Kpayzep b., @pumanma M. Xumus Jlabopamopuwiii npakmuxym.. - M.: Xumus, 1995..

3. Juoaxkmuyeckue mamepuanvl. Komniexmsi Kapmouek-uHCmpyKyui 0l npo8eoeHUs:

10. rabopamopmvix u npakmuyeckux pabom.

11. ona yuumens:

12. 1. T. E, Jleenuna, npoepamma snexkmusno2o xypca, “Xumus 8-9 xnaccer”. - M.: /lpogha,
2011.

13. 2. I'abpuenan O. C., Ocmpoymos U. I'. Hacmonvnas knuea yuumena. Xumusa. 9 knacc. - M.:

lpodha, 2011.
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becnanoe I1.U., /lopogpeee M.B. Memoouueckoe nocoouePeanuzayun oopazosamenpHnvix
npOZPaMM ecmecmeeHHOHAYUHOU U MEeXHO102U4eCKOll HANnPagi1eHHOCHel RO XUMUU C UC-
noav3zoeanuem ooopyoosanus yenmpa « Touxka pocma» Mockea, 2021

DJIEKTPOHHBIE pecypchl:

1. www.school-collection.edu.ru
2. http://www.prosv.ru

3. www.it-n.ru,

4. www.zavuch.info
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5. http://www.xumuk.ru/
6. http://www.openclass.ru/

Ooopvaosanue Touxu Pocta

JlaTuuk Temieparypsl (TepMOIIapHbIi ), CIUPTOBKA, JaTYMK TEMIIEPATYPbI INIATUHOBBIN, TEPMO-
METp, IIMEKTPUUECKas TNIUTKA, JATYUK SIIEKTPOIPOBOAHOCTH, IUPPOBON MUKPOCKOII, IPUOOP
JUISL OTIBITOB C JIEKTPUUECKUM TOKOM, BECHI JIEKTPOHHBIE, IPUOOP [UIs ONPEIEIEHUs] COCTaBa
BO3/yXa, IaTYUK ONTUYECKOH IJIOTHOCTH, JaTuuk pH, no3arop o0bEMa )xuIKOCTH, OIOpETKa,
JaTYUK TEMIIEPaTyphbl INIATUHOBBIN, 1aTUYMK JAaBJICHHs, MAarHUTHAs MeIlaika, Ipuoop s UILTIo-
CTpalMM 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakluy OT YCIOBUH, anmapar Ajs IPOBEJCHUS
xuMuueckux mnpoieccoB (AIIXP), naTuuk XJI0pua- MOHOB, TPUOOP IS TOIYUECHHS Ta30B WIH
anmapar Kurmna, 6anst KoMOMHUpOBaHHAS T1abopaTopHasi, MPUOOp ISl OKUCICHUS CIUPTA Hal
MEIHBIM KaTalIu3aTopoM, TypOUIUMETp (AATYUK ONTHUYECKOH MYTHOCTH).

7.JIuct Koppexknyuu Padoueii nporpamMmbl

Ne nmpukaza nupexrtopa mkoiasl | Bug koppekiuu (coBmenienue, | Homepa u TeMbl ypOKOB, KOTOpbIE
Ha OCHOBE KOTOPOTI'O BHECEHBI UCIIOJIb30BaHUE Pe3epBa) MOJIBEPIIIUCH KOPPEKLIUU
M3MEHEHHUs B pabouyro mpo-
rpaMMy
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