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1.IJosicHUTEIbHAN 3AIMCKA:

HasBanwue, aBTop 1
TOJT U3JJaHHsI aBTOP-
CKOM y4eOHOM Tpo-
TrpaMMBbI, Ha OCHOBE
KOTOpO# pa3zpaboTaHa
Pabouas nporpamma

[Iporpamma coctaBiieHa Ha OCHOBE ITPOTpaMMBbI 0 XuMuHU. Paboune
nporpammel. [Ipenmernas nunus yueonukos I'. E. Pynsutuca, @. I'.
®enpamana. 10-11kmacce : yaebHOe mocodue yist o01eoOpa3oBarTesb-
HbIX oprann3auuii / M.H. AcdanacbeBa — 0a30BbIi ypOBEHb 3-€ U3,
— M. : IIpocsemienue, 2020. — 48 ¢. ISBN978-5-09-074826-1

enu nanHoi npo-
rpaMMbl O0Oy4YeHHS B
obnactu hopmMupoBa-
HUS CUCTEMbI 3HaHUH,
YMEHHUM.

dopmMHUpoBaHUE UHTEPECA K PEAMETY, IPEOJIOJICHHE BO3MOKHOIO
dopmanu3Ma 3HaHUN, pa3BUTHE MTPAKTHUECKUX YMEHHH.

3amaun JaHHOM Mpo-
rpaMMbl 00y4YeHUS B
obnactu hopmMupoBa-
HUS CUCTEMBbI 3HAHUH,
YMCHHH.

3HAKOMCTBO C METO/IaMH IOJIy4E€HUS HEOPraHUUECKUX COeAMHEHUN. B
IIPOLIECCE NMPOBENECHUS HEOPIraHUUECKUX CUHTE30B y4Yalluecs pacilu-
PSIIOT CBOM IIPEACTABJICHUS O BEIIECTBAaX, UX CBOMCTBAX, COBEPLICH-
CTBYIOT IPAKTUYECKUE YMEHUS, COBEPILICHCTBYIOT HABBIKU PELICHHUS
THIIOBBIX PACYETHBIX XMMUYECKUX 3a1a4.

Heas TP: pa3BuTHusi y 00y4aromuxcs eCTeCTBEHHO-HAYYHOI, Ma-
TeMATH4YeCKOi, HH(POPMANNOHHOI TPAMOTHOCTH, (P)OPMHUPOBAHUA
KPUTHY€CKOI0 U KPEeaTHBHOI'0 MbIIIJICHHS, COBEPIICHCTBOBAHUS
HABBIKOB €CTECTBEHHO-HAYYHOI HANPABJIEHHOCTH, 2 TAKKe 1JIA
NPAKTHYECKO 0TPA0OTKH y4eOHOr0 MaTepHaJia no y4eOHbIM
npeaMmeram «Pusukay, «Xumusn», «buosorus» .

YuyebHo-
METOIUYECKUNA KOM-
IJIEKT.

Ilonomapes B. E. Peanuzayusa o0pazoeamenbHvlX nPOZPaAmMM RO Xu-
Muu u3z wacmu yuednozo naaund, Gopmupyemoil yuacmuukamu oopa-
306ameIbHbBIX OMHOWEHUIL, C UCNOIb306AHUEM 000PYO06aHUA Oem-
cko020 mexnonapka «Illlkonvnotii keanmopuymy». Memoouueckoe no-
cooue. Mockea, 2021

becnanoe I1.U., /lopoghees M.B. Memoouueckoe nocoouePeanuzayusn
00pazoeamenbHbIX NPOZPAMM eCIECHEEHHOHAYYHOU U MEeXHO102U-
YecKoil HanPagIeHHOCmell O XUMUU C UCNO1b308aHUEM 000PYy00sa-
nus yenmpa «Touka pocma» Mockea, 2021

KonmdecTBo yueOHbBIX
94acoB, Ha KOTOPOE
paccuMTaHoO U3y4eHHUE
npeaMeTa, Kypca, B
TOM YHCJIC TeMaTH4e-
CKO€ pacrpe/iesicHue
YaCcOB U KOJIMYECTBO
94acoB JJIs IPOBeEJIe-
HUS KOHTPOJIbHBIX,
1ab0paTOPHBIX, MPaK-
TUYECKUX paboT.

35 gacos,] yac B HeJI.

TpebGoBanus K ypoB-
HIO TIOATOTOBKH y4a-
nuxcs (Ha OCHOBE

Texkymuii KOHTPOJIb (MTUCbMEHHbIE, PAKTUYECKUE PAOOTHI).
Kpome BhlmIenepeyncieHHbIX OCHOBHBIX (hOpM KOHTPOJISI TPOBOASATCS
TEKYIIIHE CaMOCTOSITENIbHbBIE pa0OThI, TECTOBBIE pa0OTHI B paMKax Kax-




CTaHJapTa U aBTOP-
CKOH MporpamMmbl)

JI0i TeMbl B BUJEe (pparmeHTa
3aHATHA.

®opMbl OpraHu3aun
y4eOHOro Ipolecca.
DopMBbI TEKYLIETO
KOHTPOJISI 3HAHUU
yyamxcs (TeKymui
KOHTPOJIb — TEKYILIHH,
YETBEPTHOM U IMOJY-
roJI0BOM KOHTPOJIb,
MIPOMEXKYTOYHAsS aT-
TECTalHUs — UTOT 3a
y4eOHBIN TOJT)

dopmamu GuKcaiK yI4eOHBIX JOCTHKEHUN YIAIIUXCS MOTYT OBITh:
pedepaTrBHbIC pabOTHI MO OAHOMY HJIH HECKOJbKUM HCTOYHHKAM WH-
dbopmaruu, Brrodast UHTEpHET;
pe3ysbTaThl  3KCIIEPUMEHTAIBHBIX
Ha/JIeXKAIUM 00pa3oM;
BU3yaJIM3alUs] [OJYYECHHBIX 3HAHUM C MOMOIIBIO KOMITBIOTEPHOM TeX-
Huku (npesenrtanuu PowerPoint, anumarmonnsie poauku Macromedi-
aFlash, BebcTpanuis! u 1.11.).

UCCIICIOBAaHUH,  O(OpMIICHHBIE

OneHouHbIE CpesicTBA
PaGoueii mporpaMMbl

He umeercs

CHOucoK IOHOJIHU-
TEJILHOM JINTEPaTyphl
JUISL U3YYEHUS TIpei-
MeTa, Kypca, B T.4.
pecypcebl cetu Un-
TEpHET

1. Apxkasenko JI.H., OcunoB A.A. cucrema caMOJeNbHbBIX TPHOO-
POB U YCTaHOBOK //xumus B mikoJe.- 1990.-Ne2.- ¢.52-56

2. Kpayzep b.,Opumantn M, Xumus. JIabopaTOpHBIii MPaAKTUKYM.
— M. : Xumus,1995.

3. 1. Omveun O. Jlasatime noxumuyum - M.: [lemckas aumepamy-
pa, 2001.

4. 2. Kpaysep b., @pumanmn M. Xumus Jlabopamopmwiii npaxmu-
KyM.. = M.: Xumus, 1995..

5. 3. Jluoakmuueckue mamepuavi:
UHCMPYKYUL O NPOBEOeHUs

6. sabopamopmwix u npakmuyeckux pabom. Ois yuumens:

Komnnexmot Kapmo4dekK-

2.Hﬂauupvefnble pe3yibmantbl

Jluunocmuovimu pesyibmamamu ABJIAKOTCA:

e B IICHHOCTHO-OPUEHTALIMOHHOH c(hepe: 4yBCTBO FOPJIOCTH 32 POCCUMCKYIO HAayKY, OTHO-
HIEHUE K TPYLY, LeJICYCTPEMIEHHOCTh, CAMOKOHTPOJIb U CAMOOLICHKA;
e B TPYIOBOH cepe: TOTOBHOCTh K OCO3HAHHOMY BBIOODY JanbHeIIel o0pazoBaTeabHON

TpPaeKTOPHH;

e B IIO3HaBaTEJIbHOU cepe: MOTUBAIUS YUSHUS, YMEHUE YIIPABIATH CBOCH MO3HABATEb-
HOU HeATENbHOCTH.

IIpeomemnvimu pesyrbmamamu OCBOCHHSI IPOTPaMMBbI SIBIISIFOTCS:

e B IIO3HABaTENIbHOU cepe:

e  OMNUCHIBATH JEMOHCTPAIIMOHHBIE U CAMOCTOSITENILHO MPOBEICHHBIE XUMHUECKUE IKCIIe-
PUMEHTBI; KJIaCCU(PUIIMPOBATh U3yUE€HHBIE OOBEKTHI U SBJICHUS;

e JIaBaTh OMpEAENICHUS U3yUYEHHBIX TOHATUH;

L] OIMMCBIBATH U pa3jindyaTbh U3YUCHHBIC BCIICCTBA, IPUMCHACMEBIC B HOBCG}IHCBHOfI KHU3HU,
CTPYKTYpUPOBATh U3YUYCHHBIN MaTepUal U XUMHUYECKYIO HHPOPMAIUIO, TIOTYYSHHYIO U3
JIPYTUX ACTOYHUKOB;




e JIeNIaTh BBIBOJBI U YMO3AKIIFOUCHUS U3 HAOIIOIeHUH; Oe30macHO o0paIaTbcsi BEMeCTBa-
MH.

e B TPYIOBOW cdepe:

e IUIAHUPOBATH U OCYMIECTBIISITh CAMOCTOSITEIBHYIO PA0OTY 1O MOBTOPEHUIO M OCBOCHHIO
TEOPETUYECKON YaCTH,

e IUIAHUPOBATH U MPOBOJIUTH XUMUYCCKUI IKCTICPUMEHT; HCIIOIH30BATh BEIIECTBA B COOT-
BETCTBUH C MX IPETHA3HAYCHUEM U CBOMCTBAMH.

e B IICHHOCTHO-OPUEHTAIIMOHHOMU cepe:

e AHaJIU3HMPOBATH U OLICHUBATH MOCICACTBHS JIUIS OKPYIKAIOIIEH Cpe/ibl OBITOBOM U TIPOU3-
BOJICTBECHHOI JIEATEIbHOCTH Y€JIOBEKA.

e B chepe 0e30MaCHOCTH KUZHEACATCILHOCTH

e OKa3bIBaTh MEPBYIO MOMOIIL IPHU OTPABJICHUSX, 0’)KOTAX U JPYTHX TPABMaX, CBSI3aHHBIX C
BEIIECTBAMHM U J1a00PaTOPHBIM 000PYI0OBAaHHEM.

MemanpeomemHvimu pe3yiomamamu SBISIOTCA:

e YMCHHC OIIPCACIIATL CPCACTBA, TCHCPUPOBATD UACH, H606XOI[I/IMBIG I UX pe€aiu3aliiu,

e BJIAACHUC YHUBCPCAJIbHBIMU €CCTCCTBCHHOHAYYHBIMU crocobamu ACATCIIbHOCTU: U3MCPEC-
HHUC, Ha6J'IIO,Z[CHI/Ie, OKCIICPUMCHT, yqe6Hoe HCCIICOOBAHUC,

e YMCHHC OIPCACIIATH LCIIN U 3aa491 ACATCIbHOCTH, BI)I6I/IpaTI) CpcacTBa pcajindalu 1e-
JIX 1 IIPUMCHATD UX Ha IIPAKTUKE;

* MHCIOJIB30BATh PA3JIMYHBIC HCTOUHHUKU IJI MOJTYYCHUS XHUMHYCCKOU HHq)OpMaHHH.

OcBoeHue MPOrpaMMbl BHEYPOUHOU EATEIBHOCTH 00YYaIOIIMMHKCS TO3BOJIUT MOJIYYUTh CIETY-
IOLIUE Pe3yIbTAThI:

B cdepe pa3BuTHs TMYHOCTHBIX YHUBEPCAJIbHBIX YUEOHBIX JIEHCTBUIN B paMKax:
Koenumuenozo komnonenma 0yayT chOpMUPOBaAHBI:

e DJKOJIOTMYECKOE CO3HAHUE, IPU3HAHUE BBICOKOW LIEHHOCTH KU3HU BO BCEX €€ MPOSBICHU-
SX; MPABUJI TOBEJICHHS B UPE3BbIYAHBIX CUTYaLIHSX;

e  OCHOBBI COIIMATILHO-KPUTUYECKOT'O MBIIIICHHSI, OPUEHTAIUS B OCOOCHHOCTSIX COIMATb-
HBIX OTHOIIEHUH 1 B3aMMOJICHCTBUH.

Heamenvrocmnoz2o komnonenma 0ynyT c(hOPMUPOBAHBI:

e yYMEHHE BECTH JUAJIOT Ha OCHOBE PaBHOIPABHBIX OTHOLLIEHUI U B3aUMHOIO YBa)KEHUS U
IIPUHSTHS;

e  YCTOWYMBBIN MMO3HABATEIbHBINA HHTEPEC U CTAHOBIIEHUE CMbICIO00pa3yomiei GpyHkunu
MI03HABATEJIILHOIO MOTHUBA;

e TOTOBHOCTH BbIOOpA MPOPHILHOTO 0Opa30BaHMUS.

Lennocmnozo u smoyuoHanbHO20 KoMnonenmos 0yaer copMupoBaHa:
e MOTPeOHOCTH B CAMOBBIPAKECHUU U CaMOpeasIn3allii, COUAIbHOM Npu3Hanuu. O0yya-
IOLUICS TOTYYUT BO3MOXHOCTD 11 (DOPMHUPOBAHMUS:
e TOTOBHOCTHU K CaMOOOPa30BaHHUIO U CAMOBOCIIUTAHHIO;

e  BBIPAKEHHON yCTOWYMBON yueOHO-I103HABAaTEIHbHON MOTUBALIMU U MHTEpECa K YUCHHIO.

B cdepe pazButus peeyiamusHuvix yHugepcanibHvix yueOHvix deticmeuil 00yJaroiics



Hayuurcs:

e  CaMOCTOATEIBHO aHAIIM3UPOBATH YCIOBUA JOCTHKEHM LICJIM HA OCHOBE Y4Y€Ta BbIICIICH-
HBIX YYUTEJIEM OPUEHTUPOB JAECUCTBUS B HOBOM y4eOHOM MaTepuale;

e  ILEJICNIOJIATaHUIO, BKJIIOYAsl IOCTAHOBKY HOBBIX Li€JIeH, TpeoOpa3oBaHue MPAaKTUIECKOI
3a/1a4M B [103HABATEIIbHYIO;

e IUIAHUPOBATH IIyTU JOCTHKECHHUS LIEICH.

HOJ'Iy‘II/ITB BO3MOXHOCTb HAYYHUTbLCA:

e [IpHU IJIAHUPOBAHUHN JOCTHUIKCHUSA Lleﬂefl CaMOCTOATCIIBHO U aACKBATHO YUYUTBLIBATH YCJIO-
BUA U CPEACTBA UX JOCTHUIKCHHUA,
e CaMOCTOATCIBbHO CTaBUTHh HOBBIC y‘{e6HBIC ISk U 3aJa4u.

B cdepe pazsutus nosnasamenvhvix yHUSEpCaibHbIX yueOHbIX Oeticmauti 00yJaroUinCs
Hayuwurcs:

e MPOBOJUTH HAOTIOJCHUS U HKCIIEPUMEHT MOJI PYKOBOJICTBOM YUHUTEIIS;

e OCHOBaM peaJu3allly MPOEKTHO-UCCIIEI0BATEIbCKOM 1E€ATEIbHOCTH;

e  OCYILIECTBJISTH PaCIIMPEHHBIA MOUCK UH(OPMALIUY C UCTIOIB30BAaHHUEM PECYPCOB OUO-
JUOTEK U UHTEPHETA.

HOJIy'—II/IT BO3MOXHOCTb HAYUHUTBHCA:

e  CaMOCTOSTEJIHO IIPOBOJUTH UCCIIEJOBAHUS HA OCHOBE IPUMEHEHHS METOJJ0B Ha0It0Ae-
HUS U DKCIIEPUMEHTA;

e  CTaBUTH NIPOOJIEMY, APIYMEHTHUPOBATh €€ aKTYaIbHOCTB;

e OpraHu30BaTh UCCIEAOBAHUE C LICJIBIO IIPOBEPKU TMITOTESBI;

e BBIJIBUIATh TUIIOTE3BI O CBA3AX U 3aKOHOMEPHOCTSIX IPOLECCOB;

e JICJIaTh YMO3AKJIIOYECHHS U BBIBOJBI HA OCHOBE apryMEHTALUH.

B cdepe pa3BUTUSA KOMMYHUKAMUBHBIX YHUBEPCATLHBIX Y4eOHbIX Oeticmeuii 00yJaroUnics
Hayuwurcs:

e  QJICKBATHO UCIIOJIB30BATh PEUEBBIC CPEICTBA IS PEIICHMS PAa3IMYHBIX KOMMYHHUKATHB-
HBIX 3a/1a4; BJIAJETh YCTHOU U MUCbMEHHOU PEYbIO;

e  QJICKBATHO MCIIOJIB30BATh PEeUb IS IUIAHUPOBAHMS U PETYJISILIUHA CBOEH IEATEIbHOCTH;

e OpraHM30BBIBATH U IJIAHUPOBATH YUEOHOE COTPYTHUYECTBO C YUUTENIEM M CBEPCTHUKA-
MU;

e CTPOUTH MOHOJIOTMYECKOE KOHTEKCTHOE BBICKA3bIBAHMUE;

e HMHTErPHUPOBATHCA B IPYIILY CBEPCTHUKOB M CTPOUTH MPOLYKTUBHOE B3aUMOJIEUCTBUE CO

CBCPCTHUKAMU U B3POCJIBIMHU.
HOJ’Iy‘—II/ITB BO3MOXXHOCTDb HAYUHUTHCA:

e OKa3bIBaThb MOAJACPIKKY U CO)ICI\/'ICTBI/IG TEM, OT KOT'O 3aBUCHUT JOCTHXXCHHEC LICJIN B COB-
MECTHOM JACATCIIBHOCTH,

Opath Ha ce0s1 MHUIIMATUBY B OPTaHU3AIIMHA COBMECTHOTO JCHCTBUA.



3.Coaep:kanye y4eOHOr0 MpeaMeTa, Kypca

Bemectna (114)

HewmHoro u3 uctopun XuMun. XUMHUs BUepa, CEroiHs, 3aBTpa. BemiecTBo, husnyeckue cBOCTBA
BelecTB. OTIUYMe YUCTHIX BEIIECTB OT cMeceld. CiocoObl pa3iesieHus: CMeceu.

o IIpaktuueckas pabora Nel «HucTele BeecTBa 1 CMECH»
o IIpakTnueckas padora No2 «OuncTka BOJbI OT PaCTBOPUMBIX ITPUMECEH»

Xumnueckue peakunu (164)

[Tpu3Haku xuMudeckux peakiuii. Knaccnpukanus XuMHUECKUX peakuuii Mo pa3IndHbIM IpH-
3HaKaM. DJIEKTPOJUTHYECKAs JUCCOLUALUsS. DIEKTPOIUTHI U HEANEKTPOJIUTHL. Peakiiny HOHHOTO
oOMeHa. OKUCIIUTENIbHO-BOCCTaHOBUTEIIbHBIE peaKnu. OKUCIUTENHN U BOCCTAHOBUTEIIH.

o IlIpaktuueckas pabora Ne 3 «DnekTponuTudeckas TUCCOLMALINAD»

o IIpaktuueckas pabora Ne 4 «CuiibHBIC U c1a0bIe IIEKTPOIUTHD)

o IlIpaktuueckas pabora Ne5 «BnusiHre TeMnepaTypbl Ha JUCCOLUAITUIO

e IlIpaktuueckas pabora Ne6 «BiusiHHEe KOHIIEHTPAIIMK PACTBOPA HA JTUCCOIHAIIHION
o IlIpaktuueckas pabora Ne7 «BnusiHue pacTBOPHUTENS HA IUCCOLMALIAION

MeTtaninl (24 4)
XapakTepucTUKa METAJIOB IJIaBHBIX MOATPYIIN U KX COSTUHEHUIA.

OO61mas xapakTeprcTHKa METaUI0B TMaBHbIX noarpynn I-II rpynm B ¢BsI3u ¢ UX MOJ0XKEHUEM B
NEepUOIMYECKOl cucteMe XuMuieckux anemeHToB J[.Ml.MenneneeBa 1 0coOOEHHOCTH CTPOEHHUS
MX aTOMOB. XapaKTEepHbIE XUMHUECKUE CBOMCTBA IIPOCTHIX BEIIECTB U COCAMHEHUH METAIIIOB -
LICJIOYHBIX, IIEJIOYHO3EMENBHBIX. XapAKTEPUCTUKA IIEPEXOJHBIX JIIEMEHTOB - MEJIU, XKeJle3a,
AIIOMHHMS 110 UX MOJIO)KEHHIO B IEPUOIUYECKON CUCTEME XUMUYECKUX dIeMeHTOB [[.11. Men-
JienieeBa 1 0COOEHHOCTSIM CTPOEHMSI UX aTOMOB. MeTaJulbl B IPUPOJIE: PY/Ibl YEPHBIX, LIBETHBIX,
JIParolieHHbIX METAIJIOB. XapaKTepHbIE METAJUINYECKUE, PU3NYECKUE U XUMHUUECKHUE CBOICTBA,
BHYTPEHHEE CTpOEHUE MeTasUIOB. [IoHATHE aKTUBHBIX U ITACCUBHBIX MeTaJLIOB. [1osb3a 1 Bpen
METaJUIOB ISl YEJIOBEKA.

DNEKTPOXUMHUUECKUH psiji HanpspkeHuid MetaisoB. Koppo3us Metaninos. MexaHu3m Koppo3uu
metauioB. Knaccudukanus koppozun metamioB. CriocoObl 3alUTh OT KOPPO3UH. AHTHUKOPPO-
3uitHble TOKphITHS. CrinaBel. Peaknnn OBP ¢ ygyactrem MeTamioB M UX COETMHEHU.

o IlIpaktuueckas pabora Ne® «3yueHue pu3nyecKkux CBONCTB METAIIIOB)»

o IIpaktuueckas padora Ne9 «M3yuenue pu3nyecknx CBONCTB METAIIIOB

o Ilpaktuueckas pabora NelO «Dx30TepMUUeCKUE peaKkLIum»

o IIpaktuueckas pabora Ne 11 «DHgoTepMudecKkre peakum»

o IlIpaktuueckas pabora Ne 12 «KayecTBeHHbIE peaklIui Ha HOHBI METAJIIOBY

Hemeranasi (324)

Hewmerannsl B npupone. Mcnonb3oBanue NpupoIHBIX PECYPCOB.



Ctpoenne aToMoB HeMeTauioB. CTpoeHUs MOJIEKYJT HeMeTauioB. du3ndeckue CBOMCTBA HEME-
tayuioB. CocTaB U CBOICTBA IMMPOCTHIX BEHICCTB - HCMCTAJIJIOB.

Psap anexTpooTpunaTeIbHOCTH HEMETAIOB. XUMHUECKUE CBOMCTBA HEMETAILIIOB.

IIpakTHueckas 1IKana 3JeKTPOOTPULIATEIbHOCTH aTOMOB. HeMeTasuisl - OKUCIUTENN U BOCCTa-
HOBUTENU. B3aumopeicTBue ¢ MpOCTHIMU U CIIOKHBIMU BerecTBaM. OO11as XxapakTepucTHKa
HEMETaJUIOB I1aBHbIX noArpynn IV-VII rpynn B ¢BA3M ¢ UX MOJI0KEHUEM B IIEPUOANYECKON CH-
cTeMe Xxumudeckux aneMmeHToB .M. MenzaeneeBa u 0cOOEHHOCTSMM CTPOEHUS UX aTOMOB. Xa-
pPaKTEepHbIE XUMHUYECKUE CBOMCTBA IIPOCTHIX BEIIECTB U COCAMHEHUN HEMETAIIIOB - FaJIOT€HOB,
KHCIIOPO/a, cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS.

Pewienne 3ananuil Ha COCTaBICHUE YPABHEHUN XUMUYECKUX PEAKLUN.

o IIpaktuueckas pabora Nel3 «[lnaBrneHue u KpUCTAILTH3AMS CEPhDY

o IlIpaktuueckas pabora Nel4 «Jleruaparamus comneii»

o IIpaktuueckas pabora Ne 15 «DkcriepuMeHTaTbHBIC 33/1a4H 110 PACTIO3HABAHUIO U TIOTY-
YEHUIO BEILIECTBY

Xumus u 310poBbe (9 4)

CocraB u cpeacTtBa COBPEMCHHBIX U CTAPUHHBIX CPEACTB T'MT'MCHBI, POJIb XUMHUYCCKUX 3HaHHUH B
IPaMOTHOM BBIOOPE 3TUX CPECTB; MOJIE3HBIC COBETHI 110 YXOIy 32 MOJIOCThIO pTa. OCHOBHBIC
COCTaBJISIFOLIME 3/I0POBOTO 00pa3a xmu3Hu. [IpaBuia moanepkanus 30pOBOro 00pasa KHU3HU.
Postb XuMUYECKUX 3HAHUH MPH aHAJIN3E B3aUMOJICHCTBUS OpPraHU3Ma C BHEIIHEH CPEJIOi.

Xumus u 3xojorus (10 1)

OcHOBHBIE BU/IbI 3arpsi3HEHUI aTMoc(epsl M UX UCTOYHUKHU. Bona. Bosa B Maciitabax nijaHeTsl.
Ounctka nuTheBol Bobl. [lapHHKOBBIN A deKT, rIodanbHOE NOTEIIEHNE KIIMMaTa U UX BO3-
MOJKHBIE NTOCNIeACTBUSA. O30HOBBIH CIION M €ro 3HaYeHHE I KU3HU Ha 3emiie. 3aluTa aTMo-
chepsl OT 3arpsI3HEHHUS.

Hed1s 1 HedrenpoaykTsl. HepTh kak TommmBo. 3arpsi3HeHUs MUPOBBIX BOJ0EMOB. JInuHas oT-
BETCTBEHHOCTbH Ka)KJIOTO YEJIOBEKa 32 O€30MacHYI0 OKPYKAIOIIYI0 Cpeny.

e IIpaktuueckas pabora Ne 16 «Onpenenenue pH pactBopoB»
o IlIpaktuueckas pabora Nel7 «IlepechIlieHHbIE paCTBOPHDY



4.Y4yeOHO-TeMaTHYeCKOe IJIAHNPOBAHHE

Ypo-
Ka

Ypo-
Ka B
TeMe

Ha3zBanune TeMm u
YPOKOB

esn n3zyye-
HUSI TEMBI
ypoka

XapakrepucTuka
yueOHOM esiTe/b-
HOCTH YYalIuXcs

CpencrBa o0yueHus,
B ToM yucie UKT

Tema 1 BemecTBa

Hemnoro u3 ucropuu
XUMHH. XUMHUS BUC-
pa, CerojHs, 3aBTpa.
BemectBo, puznye-
CKHE CBOICTBa Be-
ILIECTB.

ITo3nakoMuUTBECS
C ompe/ieeHu-
€M U 3HaYCHHEM
HeopraHuye-
CKOI'0 CHHTE3A.

PaGoTats c mabopa-
TOPHBIM 000pY/I0Ba-
HUEM U HarpeBa-
TEILHBIMHU TIPHOO-
pamMu B COOTBET-
CTBUU C MPaBUIaAMHU
TEXHUKH O€3011acHO-
CTH.

BrinosHaTh 11pO-
CTeiIne mprueMbl
oOpareHus ¢ 1abdo-
paTopHBIM 000py10-
BaHUEM

[Ipe3enTanus.

OTanune YucThIX
BEIIECTB OT CMECEH.
Crnioco6sl pazene-
HUs cMmeceld. [Ipak-
TH4eckas padora Nel
«YwucTele BemecTBa u
cMech»

IToBTOPHUTH
MpaBujIa TEXHH-
KU 0e30I1acHO-
CcTH

Oxa3bIBaTh NEPBYIO
MOMOIIb PU
OTpAaBIICHUSX, OXKO-
rax u TpaBMax,
CBSI3aHHBIX C Peak-
TUBaMHU U J1abopa-
TOPHBIM 000py10Ba-
HUEM.
3HaKOMHTbCA C Jia-
6opaTopHBIM 000-
PYJOBaHHUEM.

Tabnuie! Mo TEXHUKE
0€30I1aCHOCTH.

ITpakTryeckas pabo-
ta Ne2 «Ouucrka Bo-
JIbl OT PaCTBOPUMBIX
puMecen»

IToBTOPHUTH
MpaBujIa TEXHU-
KH 0€30ImacHO-
CTH

Pa6orats ¢ mabopa-
TOPHBIM 000pY10Ba-
HUEM U Harpesa-
TeIbHBIMU TTPUOO-
paMu B COOTBET-
CTBHH C TIPaBUJIaMHU
TEXHUKH Oe30I1acHO-
CTH.

BrimosHaTh 11pO-
CTEHIINE IPUEMBI
oOparieHus ¢ nabo-
paTopHbIM 000py10-
BaHHEM

ObopynoBanue s
IKCIICPUMEHTA

Tema 2 xumMHUYecKHe peakunu

‘ [Ipu3Haku xumuye-

‘ [To3HaKOMUTBCS ‘ OObsAcHATD (u3nye-

| www.alchimik.ru
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Ne Ne Ha3sBanue Tem u Hean uzyye- Xapakrepucruka | Cpeacrsa o0y4eHus,
yYpo- | ypo- YPOKOB HHSI TEMbI Y4eOHOM aesiTesb- B ToM unciae UKT
Ka | KaB ypoka HOCTH yYalHXCH
TeMe
ckux peakuui. Kimac- | ¢ metonamu CKYIO CYILIHOCTb
cuuKalus XUMHYe- | OYUCTKH Be- KJIacCU(pUKALUU XU-
CKHMX pEaKLH MO IIECTB MHYECKUX PEAKIUN
Pa3IUYHbIM MPU3HA-
KaM.
5. 2 Dnexrpoautnyeckas | IlosHakomutbes | OObsCHATH (uszmye- | WWW.Nigma.ru
mucconnanus. [Ipak- | ¢ MmeTomamu CKYIO CYIIHOCTb, npubop U1 ompesie-
Thyeckas pabora Ne 3 | ouncTku BoA- JIEKAILIYI0 B OCHOBE | JICHUS 3JIEKTOIPO-
«DNEKTPOINTHYE- HBIX PaCTBOPOB | IUCCOIMAIIMKA  BE- | BOAHOCTH.
CKasl JUCCOIUAIUS IECTB
6. 3 | Dnekrponutsl v He- | [lo3Hakomuthest | Pabomamsc nabopa- | WWw.univertv.ru
anekTponuthl. [Ipak- | co cmoco6amu | TOpHBIM 000pYI0Ba- | MpUOOp AJIs Onpee-
THdeckas padora Ne 4 | mosrydeHwust HUEM U Harpena- JICHUS DIIEKTOIPO-
«CunbHble 1 cnabbie | cynbgarta 6apus | TEIbHBIMHU MPUOO- BOJTHOCTH.
AIIEKTPOIUTHDY paMu B COOTBET-
CTBUU C MpaBUIAMHU
TEXHUKH O€30IacHO-
CTH.
Buinoansmunpo-
CTeiIne mprueMbl
oOparteHus ¢ abdo-
paTopHbIM 000pY/10-
BaHUEM.
7.1 4 | Ilpaktuueckas pabo- | [IpoBectn Pabomamsc nabopa- | www.alchimik.ru
Ta No5 «Bnusinue OYHCTKY MOBa- | TOPHBIM 00OpYyA0Ba-
TEeMIIEpaTyphl Ha PEHHOM conun HUEM U Harpesa- npubop JuIst onpesie-
JIFICCOTIHAITUION TEJBHBIMU TIPH0OO- JICHUS DIIEKTOIPO-
paMu B COOTBET- BOJIHOCTH.
CTBHH C TIPaBUJIAMHU
TEeXHUKH Oe30I1acHO-
CTH.
Buvinoanamenpo-
CTEHIINE IPUEMBI
oOparnenus ¢ nabo-
paTopHBIM 000y 10-
BaHHUEM.
8. 5 Peaknun nonHoro www.alchimik.ru

obmeHa. [Ipaktuue-
ckast pabota Ne6
«BnusiHME KOHIIEH-
Tpanuy pacTBOpa Ha
JMCCOLIMALIUIO
[IpakTuueckas pabo-
ta Ne7 «Bnusaue
pacTBOpHUTENIS Ha
JMCCOLIMALIUION

Www.nigma.ru

OdbopynoBanune TP*
Tepmopezucmopnuwiii
oamuuxk memnepa-
myput, oOamuuk pH,
0amuuK r1eKmpo-
npoeoonocmu, anna-
pam 0213 npogedenus

9
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Ne Ne Ha3sBanue Tem u Hean uzyye- Xapakrepucruka | Cpeacrsa o0y4eHus,
yYpo- | ypo- YPOKOB HHSI TEMbI Y4eOHOM aesiTesb- B ToM unciae UKT
Ka | KaB ypoka HOCTH YYalIHUXCH
TeMe
XUMUYECKUX peakK-
uuit (AIIXP), maz-
HUMHAA MEUIaIKa
9. 6 | OkuciuTenbHO- www.alchimik.ru
BOCCTAHOBUTEIIbHEIE WWW.nigma.ru
peakuuu. OKuciaure-
JI1 ¥ BOCCTaHOBUTE- Oo6opynoBanne TP*
. Tepmopezucmopnuiii
oamuuxk memnepa-
mypul, oOamuuk pH,
0amuuK 3J1eKmpo-
npoeoonocmu, anna-
pam 014 npogedeHus
XUMUYECKUX peakK-
yuit (AIIXP), maz-
HUMHAA MeUanKa
Tema 3 MmeTasIbl
10/ 1 O6mas xapakrepu- [Toznakomuthcst | CucremMaTu3snpoBaTh www.univertv.ru
CTHKA METAJIIOB C OCHOBHBIMH 3HaHUA 0 criocobax | OdopynoBanue TP*
TNIaBHBIX noarpynt [- | cnocobamu 1mo- | MOJIy4eHUs MeTal- Jlamuuk rnexmpo-
[II rpymm B cBsi3u ¢ JIy4EeHUsS Me- JI0B npoeooHocmu, maz-
WX TOJIOKEHUEM B TaJJIOB HUMHAA MeulanKa,
MEPUOINYECKOMN CU- npuoop ona noayue-
CTEME XMMHUYECKHX HUA 2306 U1U anna-
3JIEMEHTOB pam Kunna
.M. MenneneeBa u
0COOEHHOCTH CTpOe-
HUS UX aTOMOB.
[IpakTuueckas pabo-
Ta Ne§ «M3yuenue
(hU3UYECKUX CBOMCTB
METAJIOB
11/ 2 | Xapakrepubie xumu- | [TosHakomuthest | CucrematusupoBars | OoopynoBanue TP*
4ECKUE CBOWCTBA C OCHOBHBIMU 3HaHUA 0 criocobax | Jamuuk anekmpo-
MIPOCTHIX BEIIECTB U | CIOCOOAMM TMO- | MOJIyYEeHUS MEeTall- npoeooHocmu, maz-
COECUHEHUI MeTal- | JIy4eHHUs Me- JIOB U UX CBOWCTBAX | HUMHAA MeWaIKa,
JIOB - IIEJIOYHBIX, TAJIJIOB npuoop ona noayue-
LIEJI0YHO3EMENBHBIX HUA 2306 UIU anna-
[IpakTuueckas pabo- pam Kunna
Ta Ne9 «M3yuenue
(hU3UYIECKUX CBOWMCTB
METAJJIOBY
12y 3 | Xapaxtepuctuka ne- | [TosHakomuthes | OnmchiBath  CBOM- | Www.alchimik.ru

PEXOAHBIX 3JICMCHTOB

C OCHOBHBIMH

CTBa BCUICCTB B XOIC

OobopynoBanue TP*

10
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Ne Ne Ha3sBanue Tem u Hean uzyye- Xapakrepucruka | Cpeacrsa o0y4eHus,
yYpo- | ypo- YPOKOB HHSI TEMbI Y4eOHOM aesiTesb- B ToM unciae UKT
Ka | KaB ypoka HOCTH y4aIlUXCH
TeMe
- MeJIH, KeJesa, croco0aMu Mo- | IEMOHCTPAlMOHHOTO | Annapam 014 npo-
QTIOMHUHHUS 110 UX TO- | JIYYCHUS HEMe- | M JIaDOpaTOPHOTO | 6e0eHUA XUMUYUECKUX
JIOXKEHUIO B IEPUO- TaJJIOB, UX JKCIIEPUMEHTA. npouyeccoe (AIIXP)
JIMYECKOM cucreme CBOMCTBaMH Annapam oaa npo-
XUMHUYECKUX HIIEMEH- 6€0EeHUA XUMUUECKUX
toB JI.U. Mennenee- peaxkuyui (AIIXP),
Ba U 0OCOOCHHOCTSIM npuéop ona noyue-
CTPOCHHS UX aTOMOB. HUA 2308 UU anna-
pam Kunna
13 4 Mertaiuel B ipupoge: | [Tosnakomutbest | OnuchIBaTh CBOM- Oobopynosanue TP*
pyabl YEPHBIX, IBET- | C OCHOBHBIMHU CTBA BEIIECTB B X01i¢ | Annapam ona npo-
HBIX, IParoleHHbIX Ccrocobam Mmo- | JEMOHCTPALIMOHHOTO | 8€0eHUA XUMUYECKUX
MertasuioB. [IpakTu- Jy4yeHHUs HeMe- | U 1a00opaTOpHOro npouyeccoe (AIIXP)
gyeckas pabora Nel0 | Tamnos JKCIIEPUMEHTA. Hamuuk xnopuo-
«IK30TEPMHUUECKUE UOHO8
peaKIum». Annapam oaa npo-
6€0EeHUA XUMUUECKUX
[IpakTuueckas pado- peaxkuyuu (AIIXP),
ta Ne 11 «OHpotep- npuodop ona nonyye-
MUYECKHE PEaAKIII HUA 2308 WU anna-
pam Kunna
14) 5 XapakTepHbIe Me- Hayuutbes mo- | Pabomams ¢ mabo- | Www.univertv.ru
TaJuTM4eckue, u3n- | JydaTb METal- | paTOpHBIM 00opyao- | Qdopydosanue TP*
YECKHUE U XUMUYe- Jbl U3 COJIEH U | BAHUEM U HarpeBa-
CKHE CBOMCTBA, HEKOTOpBIE Ta- | TEJILHBIMU MPUOO- Annapar 1Jis npo-
BHYTpPEHHEE CTpOE- 3000pa3HbIe paMu B COOTBET- Be/ICHUs XMMMYe-
HUE METAJIJIOB. BElIECTBA CTBUH C TIPAaBUJIaMU | CKHX peaKuuii
TexHuku 6e3omnacHo- | (AIIXP), npudop
CTH. JJIS1 MOJTyYeHHs ra-
Buvinoansame npo- 30B WJIK anmapar
CTEHIINE IPUEMBI Kunna
oOpartenus ¢ nabo-
paTopHBIM 000y 10-
BaHHEM.
15/ 6 [Tonsitue akTuBHBIX U | Hayunthest mo- | Pabomams ¢ nabo- Oo6opynoBanne
MaCCUBHBIX METAaJ- JTy4yaTh MeTal- | paTopHbIM 00opyno- | TP*Anmapat ans

noB. [Tonb3a u Bpen
METAJIJIOB ISl Yelo-
Beka. [IpakTuyeckas
pabora Ne 12 «Kaue-
CTBEHHBIE PEaKLIUU
Ha MOHBI METAJIOB)

JIBI M3 COJICH 1
HEKOTOpBIE Ta-
3000pa3HbIC
BEILIECTBA. MPO-
BOOIUTH Ka4ye-
CTBEHHBIC PEaK-
I Ha NOHBI

BaHUEM U Harpena-
TEeJIbHBIMU TIPU00-
pamH B COOTBET-
CTBHH C TIPaBUJIaMHU
TEXHHUKHU O€30IacHo-
CTH.

Buinoansamu nipo-
CTEHIINE TIPUEMBI
oOparteHus ¢ n1abo-
paTopHbBIM 000pYI0-
BaHUEM.

NPOBeJAeHUsA XUMU-
YeCKHMX peaKuiu
(AIIXP), npu 60p
AJIA TOJIyYeHUs ra-
30B WJIH anmapar
Kunmna

11
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Ypo-
Ka

Ypo-
Ka B
TeMe

HasBanue TeM n
YPOKOB

Hean uzyye-
HHSA TeMbI

ypoka

XapakrepucTHKa
Y4eOHOM aesiTesb-
HOCTH y4aIlUXCH

CpencrBa o0yuyenns,
B ToM yncje UKT

Tema 4 HeMeTaJLIBI

16.

Hewmeramibl B npu-
poxe. cnonps3oBa-
HUE IPUPOJHBIX pe-
CYpCOB.

ITo3nakoMUTBECS
C OCHOBHBIMH
crocodamu mno-
Jy4eHUs] OKCH-
JIOB METAJIOB U
HEMETAJIJIOB

PaboTtaTh B rpymnmax.
BrmonaaTs Xumu-
YECKHUH HKCIEPH-
MEHT, coOIroas
MpaBujia TEXHUKU
oe3omacHoct. Onu-
CBIBAaTh XMMHUYECKHE
peaxiuu, Ha-
OJIro1aeMeble B XO€
JIEMOHCTPAIIMOHHOTO
1 1a00paTOpHOTO
AKCIIEPUMEHTOB.
Y4acTBOBAaTh B COB-
MECTHOM 00CYKIe-
HUU PE3yJIbTaTOB
OIIBITOB.

www.alchimik.ru

Oo6opynoBanue TP*
Annapam 01 npo-
6€0eHUA XUMUYECKUX
peakyuit (AIIXP)

17

CrtpoeHre aTOMOB
HemetaioB. CTpoe-
HUS MOJICKYJI HEME-
TaJJIOB.

ITo3HakoMUThLCS
¢ 0COOCHHOCTS-
MU CTPOCHHUS
METAaJJIOB

Pa6orats B rpynmax.
BrbIm1oHITE XUMU-
YECKHM IKCTIEepH-
MEHT, COOIr0ast
MpaBHJia TEXHUKH
6e3onacHoctu. Onu-
CBhIBaTh XUMHYECKHE
peakiuu, Ha-
Omro1aemMbie B XOI€
JIEMOHCTPAIIMOHHOTO
U 1abOpaTOPHOTO
AKCIIEPUMEHTOB.
Y4acTBOBaTh B COB-
MECTHOM 00CYXK1e-
HUU PE3yJIbTaTOB
OTIBITOB.

Oobopynosanne TP*
Annapam 0aa npo-
6€0CHUA XUMUYECKUX
peaxyuit (AIIXP)

18,

dusznueckue CBOM-
CTBa HEMETAJIJIOB.
CocraB U cBOMCTBa
MIPOCTHIX BEIIECTB -
HEMETAJLIOB.

Hayuwurtscs mo-
Jy4aTb HEKOTO-
pBIE OKCHUIBI

Pabomamuw ¢ nabo-
paTopHbIM 000py10-
BaHUEM U HarpeBa-
TeIbHBIMU TTPUOO-
paMu B COOTBET-
CTBHH C TIPaBUJIAMHU
TEXHUKH Oe30IacHO-
CTH.

Buinoansamo nipo-
CTEHIINE IPUEMBI
oOparieHus ¢ nabo-
paTopHbIM 000py10-
BaHHUEM.

www.alchimik.ru
WWwW.univertv.ru
Www.nigma.ru

19,

Psp snextpoorpuria-
TEJIbHOCTH HEMETAJI-

Hayuwurtscs no-
JIy4aTb HEKOTO-

Pabomamuw ¢ nabo-
paTopHBIM 000pY10-

Oo6opynosanue TP*
Annapam 0aa npo-

12
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Ne Ne Ha3sBanue Tem u Hean uzyye- Xapakrepucruka | Cpeacrsa o0y4eHus,
yYpo- | ypo- YPOKOB HHSI TEMbI Y4eOHOM aesiTesb- B ToM unciae UKT
Ka | KaB ypoka HOCTH YYalIHXCS
TeMe
70B. XUMUYECKUE pBI€ OKCHUIBI BaHUEM U Harpesa- 6€0EeHUA XUMUYECKUX
CBOICTBa HEMETalI- TEILHBIMHU TTPHOO- peaxuuit (AIIXP)
JIOB. paMu B COOTBET-
CTBUU C MpaBUIAMHU
TEXHUKH O€3011acHO-
CTH.
Buinoansamu nipo-
CTEUIIINE TPUEMBI
oOparmenus ¢ 1abo-
paTopHBIM 000py10-
BaHHEM.
20, 5 [IpakTuueckas mkana | U3yunts cBOW- | Buinoanams npo- Oobopynosanne TP*
AJIEKTPOOTPHUIIATENb- | CTBA HEMETAN- | CTEHIINE PUEMBI Annapam oaa npo-
HocTu aToMoB. He- JIOB OKUCTIUTE- | OOpalleHus ¢ 1a00- | 6e0eHUA XUMUYECKUX
METaJUIbl - OKUCIIH- Ten. paTopHbIM 000pyno- | peakyuii (AIIXP)
TEJH U BOCCTAHOBU- BaHUEM.
Tenu. Bzaumonen-
CTBUE C IIPOCTHIMH U
CJIO)KHBIMU BEIIIe-
CTBaM.
21 6 OO6mras xapaktepu- O06001muTh 3Ha- | Onpedensamov no ncxon
CTHKa HEMETAJIOB HUS O HEMETAN- | mabauye ux noio-
TJIABHBIX MTOATPYII Jax. JHceHue u 0cobeHHO-
IV-VII rpynmn B cBsi3u cmu CmpoeHus.
C MX TIOJIO’)KEHUEM B
NEepUOINYECcKoil cu-
CTEeME XUMHYECKHIX
anemeHToB J[.H.
MenpneneeBa u oco-
OEHHOCTSIMU CTpOe-
HUS UX aTOMOB.
22) 7 | XapakrepHble XuMH- | V3yuuTs cBOH- | Onpedenamob no www.alchimik.ru

YeCKHE CBOMCTBA
MPOCTHIX BEIIECTB U
COCIMHCHHI HEMeE-
TaJJIOB - TAJIOTCHOB,
KHCJIOPO/Ia, CEPHI,
a3ora, gocdopa, yr-
nepojia, KpeMHUS.
ITpakTuyeckas pabo-
ta Nel3 «IInaBiaerHue
Y KPUCTAJUTH3AIIHS
ceph»

[IpakTuueckas pabo-
Ta Nel4 «Jlerungpara-
U COJIEN»

CTBa HEMCTAJI-

JIOB- TaJIOTCHOB.

mabauye ux nojo-
JHcenue u 0coOeHHo-
cmu Cmpoenus.

WWw.nigma.ru

Od6opynoBanue TP*
Tepmopesucmopmoiii
oamyux memnepa-
myput, oamuuk pH,
0amuuK 31eKmpo-
npogeoonocmu, anna-
pam 01 npoeedenus
XUMUYECKUX peakK-
uuit (AIIXP), maz-
HUMHAA MeuanKa

13
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Ne Ne Ha3sBanue Tem u Hean uzyye- Xapakrepucruka | Cpeacrsa o0y4eHus,
yYpo- | ypo- YPOKOB HHSI TEMbI Y4eOHOM aesiTesb- B ToM unciae UKT
Ka | KaB ypoka HOCTH YYalIHXCS
TeMe
23] 8 Pemenue 3amannii Ha | YMeTb 3anucel- | Onpedensamob no Incxo
COCTaBJICHUE ypaB- BaTh YPaBHEHUS | mabiuye ux noio-
HEHUIN XMMUYECKUX | PeaKIuil JHcenue u 0cobeHHo-
peaxiuii. cmu Cmpoenus.
24/ 9 | [Ipaktuueckas pado- Pabomams ¢ nabo- | www.alchimik.ru
Tta Nel3 «IlnaBnenue patopHbIM 000pyI0- | WWW.Nigma.ru
U KpUCTAJUIU3ALMS BaHUEM U Harpena-
cepb» TeIbHBIMU TTPUOO- Oobopynosanne TP*
pamH B COOTBET- Tepmopezucmopmuwiii
[IpakTuueckas pabo- CTBUU C MPAaBUJIAMH | OAmMYUK memnepa-
ta Nel4 «Jlerunparta- TEXHUKU O0€30macHo- | mypsl, damuuk pH,
LU Coein CTH. 0amuuK 31eKmpo-
Buvinonname nipo- npoeoonocmu, anna-
CTEUIINE TPUEMBbI pam 01 nposedeHus
oOpareHus ¢ 1a00- | XUMUUECKUX peakK-
patopHbIM o0opyao- | yuit (AIIXP), maz-
BaHUEM. HUMHAA MEULaiKa
25/ 10 | [Ipaktuyeckas paGo- Pabomampw ¢ nabo- | www.alchimik.ru
ta Ne 15 «Okcrepu- paTtopHbIM 000py/10- | WWW.Nigma.ru
MEHTAJIbHBIE 33/1a4U BaHHEM U HarpeBa-
I10 PaCIO3HABaHUIO U TeIbHBIMU TIPUOO- Oo6opynosanue TP*
MOJIy4YEHUIO BE- paMH B COOTBET- Tepmopesucmopnotii
IIECTB» CTBUHU C NPAaBUJIAMH | OAmMYUK memnepa-
TEeXHUKU Oe30macHo- | mypol, damuuk pH,
CTH. oamuuk 31eKmpo-
Buvinonnamo npo- npogoonocmu, anna-
CTEUIIINE TPUEMBI pam 01 npoeedenus
oOpaieHus ¢ 1abo- | XuMuuecKux peax-
paTopHbIM o0opyno- | yuit (AIIXP), mae-
BaHHEM. HUMHAA MeulaiKa
Tema 5 xumusi ¥ 310pPOBbe
26/ 1 | CocraB u cpencTa [To3nakomuthest | Paborath B rpymmax. | www.alchimik.ru

COBPEMEHHBIX M CTa-
PHHHBIX CPEJICTB T'H-
THEHBI, POJIb XUMH-
YECKUX 3HAHUU B
IpaMOTHOM BBIOOpE
3THX CPEJNICTB; TO-
JIe3HBIE COBETHI 110
YXO0J1y 3@ MOJIOCTHIO

C OCHOBHBIMH
crocodamu mo-
JTy4eHUS OCHO-
BaHUM

BrInoaHsITE XUMU-
YECKHUM dKCIEpH-
MEHT, cOOIroaas
MIPaBHJIa TEXHUKH
oe3omacHoct. Onu-
CBIBAaTh XUMHUUYECKHE
peakiuu, Ha-
OJIrOTaeMBIE B XOI€E

Www.nigma.ru

OobopynoBanue TP*
Tepmopezucmophuii
oamuuk memnepa-
myput, oOamuuk pH,
oamuukK 31eKmpo-
npoeoonocmu, anna-

pTa. JIEMOHCTPALIMOHHOTO | pam 011 nPo8edeHUs
1 JTabOpaTOPHOTO XUMUYECKUX PeaK-
HKCIIEPUMEHTOB. yuii (AIIXP), maz-

14
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Ne Ne Ha3sBanue Tem u Hean uzyye- Xapakrepucruka | Cpeacrsa o0y4eHus,
yYpo- | ypo- YPOKOB HHSI TEMbI Y4eOHOM aesiTesb- B ToM unciae UKT
Ka | KaB ypoka HOCTH YYalIHXCS
TeMe
Y4acTBOBaTh B COB- | HUMHAA MEWATIKA
MECTHOM 00CyX1e-
HUH Pe3yJIbTaTOB
OTIBITOB.

27) 2 OcHOBHBIE COCTaB- [Tosnakomuthes | Paborats B rpynnax. | O6opyaoBanue TP*
JISIOLIUE 3J0POBOTO | C OCHOBHBIMH BbInonHATe XUMHU- Tepmopezucmopnuiit
oOpaza xxu3Hu. [Ipa- | cmocobamu 1mo- | YECKHii SIKCTIepH- Joamuyux  memnepa-
BUJIA MOJICPKAHUS Jy4eHHS OCHO- | MEHT, co0uo1as mypel, oamuyux pH,
3JI0pOBOTO 0Opaza BaHUM IIpaBUJIa TEXHUKH oamuuk  31eKmpo-
KU3HU. 6e3onacHoctu. Onu- | npoeoonocmu, anna-

ChIBAaTh XUMUYECKUE | pam 014 npoeedeHus
peaxiuu, Ha- XUMUYECKUX  peaK-
OronaeMbIe B X0¢ yuu (AIIXP), maez-
JEMOHCTPALIMOHHOTO | HUMHAA MeWaIKa

1 1a00paTOpHOTO

HKCIIEPUMEHTOB.

YuacTBOBaTh B COB-

MECTHOM 00CyK/e-

HUH Pe3yJIbTATOB

OTIBITOB.

28/ 3 | Pomp xumMmueckux Hayuutbes o- | Pabomamuc nadbopa- | Www.univertv.ru
3HAHUU NIPU aHANIKM3€ | Jy4aTh OCHOBAa- | TOPHBIM 000opynoBa- | Odopydosanue TP*
B3aMMOJICHCTBHS Op- | HUS HUEM U Harpesa- Tepmopezucmopnuwiii
raHu3Ma C BHEIIHEeH TeJIbHBIMU TIpU00- Joamuyuk  memnepa-
Cpenon. paMu B COOTBET- mypoi, oamuuxk pH,

CTBUU C IPAaBUJIAMH | OAMYUK  INEKmMPOo-
TEXHHUKHU 0€3011aCHO- | npoeoOHOoCmU, annda-
CTH. pam 013 npoeedeHus
Buinonnamenpo- XUMUYECKUX  peakK-
CTEUILINE IIPUEMBI yuu (AIIXP), macz-
oOparenus ¢ 1a00- | HUmMHaA MeuwanKa
paTopHbIM 000pY/10-
BaHUEM.

Tema 6 XumMus ¥ IKOJIOTHS

29/ 1 | OcuorHble Bujbl 3a- | [To3Hakomuthes | PaboTats B rpynmax. | www.alchimik.ru

rpsi3HeHui atmMocge-
PbI U UX UCTOYHUKH.

C OCHOBHBIMH
crnoco0amu mo-
Ty4eHUs Heop-
TAHNYCCKHNX
KHCJIOT

BrInoHsITh XUMU-
YECKHUM dKCIEPH-
MEHT, cOOIroAas
MIPaBHJIa TEXHUKH
oe3omacHoct. Onu-
CBIBATh XMMUYECKHE
peakiuu, Ha-
OJIrOTaeMEBIE B XOI€E
JIEMOHCTPAIIMOHHOTO
1 1a00paTOpHOTO
AKCIIEPUMEHTOB.
YyacTBOBaTh B COB-
MECTHOM 00CyK/Ie-

OobopynoBanue TP*
Tepmopezucmophbwiii
oamuuk memnepa-
myput, oOamuuk pH,
oamuukK 31eKmpo-
npoeoonocmu, anna-
pam 0ns npogedeHus
XUMUYECKUX PeaK-
yuit (AIIXP), maz-
HUMHAA MeWanKa
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http://www.univertv.ru/
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Ypo-
Ka

Ypo-
Ka B
TeMe

HasBanue TeM n
YPOKOB

Hean uzyye-
HHSA TeMbI

ypoka

XapakrepucTHKa
Y4eOHOM aesiTesb-
HOCTH y4aIlUXCH

CpencrBa o0yuyenns,
B ToM yncje UKT

HUHU PE3yJIbTaTOB
OIIBITOB.

30|

Bona. Boga B mac-
mradax IIaHeTHI.
OuncTKa MTUTHEBOH
Bojbl. [IpakTrueckas
pabora Ne 16 «Ormpe-
nenenue pH pactBo-
pOB»

ITo3HakoMUTHCS
C OCHOBHBIMH
crocodamMu mo-
JydeHHUs HeOop-
TaHUYECKUX
KHUCJIOT

PaGorats B rpymmax.
BEIITOIHATE XUMU-
YECKUU DKCIIEPH-
MEHT, cOOroAas
MpaBUJIa TEXHUKH
6e3onacHocTu. Onu-
CHIBaTh XMMUYCCKHUE
peakiuu, Ha-
OronaeMble B X0H¢
JIEMOHCTPAITMOHHOTO
1 1a00paTOpHOTO
AKCIIEPUMEHTOB.
YuyacTBOBaTh B COB-
MECTHOM 00CyK/e-
HUU PE3yJIbTaTOB
OITBITOB.

Oo6opynoBanue TP*
Tepmopezucmopnuwiit
Joamuyux  memnepa-
mypul, oamuux pH,
oamuux  3J1eKmpo-
npoeoonocmu, anna-
pam 013 npoeedeHus
XUMUYECKUX  peakK-
yuu (AIIXP), maez-
HUMHAA MeUlaIKa

31

[TapHukoBBIi 3¢-
(dekT, rinobdaapHOE
MOTEIUICHUE KIIMMaTa
Y X BO3MOXHBIC I10-
CIICZICTBUSI.

Ornpenenutsb
BJIMSIHHE T1ap-
HUKOBOTO 3(-
¢dekTa

PaGorate B rpynmax.
BEITOIHATE XUMU-
YECKHUU dKCIIEPH-
MEHT, COOJIroaas
MpaBUJIa TEXHUKH
oe3omacHoctH. Onu-
CBIBATh XMMUYECKHE
peaxiuu, Ha-
OmronaeMble B X0He
JIEMOHCTPAIIMOHHOTO
1 1a00paTOpHOTO
AKCIIEPHUMEHTOB.
YyacTBOBaTh B COB-
MECTHOM 00CyK/Ie-
HUU PE3yJIbTaTOB
OIIBITOB.

OobopynoBanmne 1Js
IKCIIEPUMEHTA

32)

O30HOBBIH CJION U
€ro 3Ha4yeHue IS
JKU3HHU Ha 3eMIie.
3amuTa atMochepsl
OT 3arpsi3HEHUs.

Poinr 030HOBOTO
CJI0Sl U3YYUTh

PaGorats B rpynmax.
BuInomHITh XUMU-
YECKHUM dKCIEpH-
MEHT, cOOIroAas
MIPaBHJIa TEXHUKH
oe3omacHoct. Onu-
CBIBATh XMMUYECKHE
peaxiuu, Ha-
OJIrOTaeMEBIE B XOI€E
JIEMOHCTPAIIHOHHOTO
1 1a00paTOpHOTO
AKCIIEPUMEHTOB.
Y4yacTBOBaTh B COB-
MECTHOM 00CyK/Ie-

ObopynoBanue 1Js
IKCIEPUMEHTA
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Ne Ne Ha3sBanue Tem u Hean uzyye- Xapakrepucruka | Cpeacrsa o0y4eHus,
yYpo- | ypo- YPOKOB HHSI TEMbI Y4eOHOM aesiTesb- B ToM unciae UKT
Ka | KaB ypoka HOCTH yYalHXCH
TeMe
HUH Pe3yJIbTaTOB
OTIBITOB.
33] 5 | Hedts u Heprenpo- | CoctaB u cBoii- | Pabotars B rpynmnax. | O6opynoBanue TP*
nykTel. HeTh kak cTBa HEPTH BbInonHATE XUMHU- Tepmopezucmopmbwit
TOILIIHBO. U3YYUTh YEeCKUN IKCTIEpH- oamuuk memnepa-
MEHT, cOo0Jr01ast myput, oamuuk pH,
IIpaBUJIa TEXHUKU 0amuuK 31eKmpo-
6e3onacuHoctu. Onu- | nposoonocmu, anna-
ChIBaTh XUMUYECKUE | pam 012 npoedeHus
peaxiuu, Ha- XUMUYECKUX peaK-
OronaeMble B X0H¢ yui (AIIXP), maz-
JEMOHCTPALIMOHHOTO | HUMHAA MeWaIKa
1 1a00paTOpHOTO
AKCIIEPUMEHTOB.
YuacTBOBaTh B COB-
MECTHOM 00CyK/e-
HUH Pe3yJIbTATOB
OTIBITOB.
34 6 3arpsi3sHEHUs MUPO- Pabomamuvc nabopa- | O6opynoBanue ajas

BBIX BOJ0€MOB. JInu-
Hasi OTBETCTBEHHOCTh
KaX/10T0 YeJloBeKa 3a
0€30MacHyI0 OKpYy-
KAIOLIYIO CpeLy.
[IpakTuueckas pabo-
ta Nel7 «Ilepecsr-
IIEHHBIE PACTBOPHD)

TOPHBIM 000pY/I0Ba-
HUEM U Harpesa-
TEeJIbHBIMU TIpU60-
pamu B COOTBET-
CTBHH C TIpaBUJIaMHU
TEXHHUKHU O€30I1acHO-
CTH.
Buinoansmunpo-
CTEeHIINe IPUEMBI
oOparteHus ¢ 1abo-
paTopHbIM 000pYI0-
BaHUEM.

IKCIIEpUMEHTA

Tepmopeszucmopnuwtii
Joamuyux  memnepa-
mypul, oamuux pH,
oamuux  31eKmpo-
npoeoonocmu, anna-
pam 0na npoeedenHus
XUMUYECKUX  peak-
yuii (AIIXP), maez-
HUMHAA MeuanKa
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KasiennapHoe — TeMaTnyeckoe MJIaHUPOBaHHe

Ypo-
Ka

Ne
Ypo-
Ka B
TeMe

Ha3BaHue TeM M yPOKOB

Koa-Bo
4acoB

JlaTa
npose-
JAeHusl

IIpumeuanue

Tema 1 BemectB

Hemuoro u3 ucropuu xumun. XuMust
BUE€pa, Cero/iHs, 3aBTpa. BeiecTso,
(u3HUecKre CBOMCTBA BEIIECTB.

7.09

OTnu4Ke YUCTHIX BEIIECTB OT CMEceH.
Crnioco0sl pazaenenus cmecei. [Ipak-

tHaeckas padora Nel «Yucteie Beme-
CTBa U CMECU»

14.09

[TpakTuueckas pa6ora No2 «Ounctka
BOJIbI OT PACTBOPUMBIX IIPUMECEH»

21.09

Tema 2 XuMH4ecKHe peakuumn

[Ipu3HaKy XMMUYECKUX PEAKLUH.
Knaccuukanus XuMu4ecKux peakiui
10 Pa3JIMYHBIM IPU3HAKAM.

1

28.09

DNeKTpoIUTUYECKAs JUCCOLMALUS.
[IpakTnueckas padora Ne 3 «Dnekrpo-
JIUTUYECKAs! TUCCOLIUALIUS

05.10

DNEKTPOIUTHI U HEIEKTPOJIUTHI.
ITpakTryeckas padora Ne 4 «CuiibHble
U cia0ble JIEKTPOTUTHD)

12.10

[IpaxTnueckas padora Ne5 «Bnusinue
TEMIIEPATYPbI Ha TUCCOLIUALIUION

19.10

Peaxiiuu nonnoro oomena. Ilpaktuue-
ckas pabota Ne6 «BnusiHue KoHIIEH-
TpalUy PacTBOPA HA JUCCOLMALIUION»
[TpakTryeckas pabora No7 «BnusHue
PACTBOPUTEIISI HA TUCCOLUALIAION

26.10

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC
pCaKknuu. OKHCIUTEIIN U BOCCTAHOBH-
TCIIN.

09.11

Tema 3 MeTaJLJIbI

10.

OO1m1ast xapakTepuCTHKa METaJIOB
m1aBHeIX noarpynn [-1II rpymi B cBs3n
C MX II0JIO)KEHUEM B IIEPUOANUYECKOM
CHCTEME XMMHYECKHUX 3JIEMEHTOB
JI..MenneneeBa 1 0COOCHHOCTH
CTpoeHHs uX aToMOB. [IpakTuueckas
pabota Ne§ «3yuenue puznyecknx
CBOMCTB METAJIOB)»

1

16.11

11.

XapaKTepHLIe XUMHYECKHE CBOMCTBA
IMPOCTBIX BEIIECTB U CO@HI/IHGHI/Iﬁ ME-
TaJIJIOB - IICJIOYHBIX, IICJIOYHO3CMCIIb-

HbIX [Ipaktrdeckas paborta Ne9 «3y-

23.11
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Ypo-
Ka

Ypo-
Ka B
TeMe

Ha3BaHue TeM M YPOKOB

Koa-Bo
4acoB

JlaTa
npose-
JAEeHUs

IIpumeyanue

YeHue (PU3NIECKUX CBOMCTB MeTal-
JIOBY

12.

XapakTepucTuka NepexoaHbIX dJie-
MEHTOB - MEJIH, JKeJle3a, AIFOMUHHUS 10
UX TI0JIO)KEHUIO B MIEPUOIUUECKON CU-
cTeMe XMMHYECKUX djieMeHToB 1. 1.
MeneneeBa 1 0COOEHHOCTSIM CTPOE-
HUS X aTOMOB.

30.11

13.

Merasuisl B IpUpOAE: PyAbl YEPHBIX,
LBETHBIX, IParol€HHBIX METAJIOB.
[IpakTuueckas pa6ora Nel0 «3Jk30-
TEPMHUYECKHUE PEAKLIUNY.

[TpakTuueckas padora Ne 11 «3u7a0-
TEPMUYECKUE PEAKIIUI)

7.12

14.

XapakTepHble MeTajuinyeckue, pusu-
YECKUE U XUMUYECKHUE CBOWCTBA,
BHYTpPEHHEE CTPOCHHE METAJIJIOB.

14.12

15.

IToHsATHE AKTUBHBIX U TACCUBHBIX MeE-
taios. [loab3a 1 Bpe MeTamioB s
yenoBeka. [Ipaktuueckas padora Ne 12
«KauecTBeHHbIE peaKkLluy Ha HOHBI Me-
TaJJIOBY

21.12

Tema 4 HeMeTALIIBI

16.

Hewmeramnsl B npupone. Mcnions3oBa-
HUE TIPUPOJHBIX PECYPCOB.

1

28.12

17.

Crpoenue atToMoB HemeTauoB. CTpo-
€HMsI MOJIEKYJl HEeMETaJIJIOB.

11.01

18.

duznueckue cBOICTBAa HEMETAIIOB.
CocTaB 1 CBOMCTBA MPOCTHIX BELLIECTB
- HEMETAJIOB.

18.01

19.

Pspn anextpoorpuniaTeIbHOCTH HEMeE-
TaJJIOB. XMUMHUYECKHE CBOMCTBA HEME-
TaJUIOB.

25.01

20.

HpaKTI/I‘leCKaH IKaJIa 3JEKTpOOTpHrLa-
TEIbHOCTH aToMOB. HemeTasmier -
OKHCIIMTENIN U BOCCTaHOBHUTENIH. B3au-
MO}ICI:ICTBH@ C IPOCTBIMU M CIIOKHBIMUA
BCIICCTBAM.

01.02

21.

O61ast xapakTepucTUKa HEMETaNIOB
miaBHeIX noarpynmn [V-VII rpynn B
CBA3M C UX ITOJIOKEHHUEM B IIEpUOANYIE-
CKOH cUCTeME XUMHUUYECKUX JIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTSIMH
CTPOEHMSI X aTOMOB.

08.02

22.

XapakTepHble XUMHUYECKHE CBOMCTBA
IIPOCTHIX BELIECTB U COCIUHEHUN He-

15.02
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Ypo-
Ka

Ypo-
Ka B
TeMe

Ha3BaHue TeM M YPOKOB

Koa-Bo
4acoB

JlaTa
npose-
JAEeHUs

IIpumeyanue

METAJUIOB - TaJIOT€HOB, KHCIOPO/a,
cepsl, a30Ta, Gpocdopa, yriaeposa,
kpemuus. [Ipaktuueckas padora Nel3
«[1naBrneHre U KPUCTAITH3AIHS CEPhD»

[Ipaktuyeckas padora Nel4 «/lerua-
partamus coiaen»

23.

Permrenue 3aganuii Ha cOCTaBJIEHHE
YPaBHEHUM XMMHUYECKUX PEAKIIUM.

22.02

24,

[TpakTrueckas padora Nel3 «IlnaBme-
HUE Y KPUCTAJUIM3AIUS CEPhI»

[IpakTuueckas pabora Nel4 «Jlerun-
partanus conen»

29.02

25.

10

[IpakTuueckas padora Ne 15 «Okcre-
pUMEHTAaIbHBIE 33/1a4H 110 paclo3Ha-
BAHMIO U MOJYYECHUIO BELIECTB»

7.03

Tema 5 xummus u 310poBbe

26.

CocraB U cpesicTBa COBPEMEHHBIX U
CTapUHHBIX CPEJICTB 'MTHEHBI, POJIb
XUMHUYECKNX 3HAHUI B rpaMOTHOM BbI-
Oope 3THX CPEICTB; NOJIE3HBIE COBETHI
10 YXOAY 3a HOJOCTBIO PTa.

1

14.03

217.

OCHOBHbBIE COCTABIISAIOLINE 3/I0POBOTO
oOpa3a xu3HHu. [IpaBuna nogaepranus
3JI0pOBOT0 00pa3a >KU3HU.

21.03

28.

Ponp xumMu4eckux 3HaHUM IIPU aHAIIN-
3€ B3aUMOJIEHCTBHS OPraHU3Ma ¢
BHENIHEH CpeION.

4.04

Tema 6 XUMHUA M DKOJIOTUSA

29.

OcHOBHBbIE BUIbI 3aTPA3HEHHUN aTMO-
cdepbl U X UICTOUHHUKHU.

1

18.04

30.

Boga. Bona B macitabax miiaHeTsl.
Ouncrka nuTbeBoi Boabl. [IpakTrye-
ckas padota Ne 16 «Onpenenenne pH
pacTBOpPOB»

25.04

31.

[TapHukoBsIit 3 dexT, rmodanbHOe Mo-
TEIUIEHUE KIIMMaTa U UX BO3MOXKHBIC
MIOCTIeJICTBHSL.

02.05

32.

O30HOBEIN CIION M €ro 3HAaUYeHHE I
KHU3HH Ha 3emuie. 3ammuTa atMochepbl
OT 3arpsi3HeHusl.

02.05

33.

Hed1s 1 HepTenpoaykTel. Hed1h Kak
TOTLTUBO.

16.05

34.

3arpsi3HEHUsI MUPOBBIX BOJIOEMOB.
JIn4yHasg OTBETCTBEHHOCTD KaxXa0ro
YeJIoBeKa 332 0€30IacCHYI0 OKPYKal0-

23.05
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Ypo-
Ka

Ne Ha3BaHue TeM U YPOKOB Koa-Bo Hara IIpumeyanue

ypo- 4yacoB | NpoBe-
Ka B NeHust
TEMe

myto cpenay. [Ipaktuueckas pabora
Nol7 «IlepechllieHHBIE paCTBOPHD)

5.KpuTepun olleHHBAHUS VYAIIMXCS 0 NMPeAMETY

KonTposnb pe3ynbraToB 00yueHHs! B COOTBETCTBHHU € JAHHON 00pa30BaTeIbHOM MPOrpaMMoit
MPOBOAUTCA B (POpME MUCHMEHHBIX M SKCIIEPUMEHTANIbHBIX PadoT, MperoaraeTcs MpoBeIeHue
MIPOMEKYTOUYHOM U UTOTrOBOM artectanuu . [I[pomexxyTouHas arrectaiusi IpOBOJUTCS B BUJIE
TECTUPOBAHUS 110 TEMaM Kypca, MPUHUMAIOTCS OTYETHI IO MMPAKTUIECKUM paboTam, caMOCTOsI-
TEJbHBIC TBOPUYECKHUE PAOOTHI, HITOTOBBIE YUEOHO-HUCCIIEA0BATEIIbCKUE TPOEKTHI . IToroBoe 3aHs-
THE TIPOXONT B BHJIC HAYYHO-TIPAKTHYCCKON KOHPEPEHIIUN WIIK KPYTIIOTO CTOJIA, T/Ie 3aCTyIIH-
BalOTCA JOKJIAJIbl yUAIIUXCS IO BHIOPAHHOM TeMe MCCIe0BaHUs, KOTOPbIE MOTYT OBITH MpE/-
CTaBJIeHHI B popMme pedepaTa uiu oT4ETA MO UCCIIEI0BATENbCKON padoTe.

6.0nucanne MATEPHAJTbHO-TEXHHYECKOT0 M VUeOHO-MeTOoIHuYecKoro ooecneuenus Padouei
nporpamMmmbal.

1. Apkasenko JI.H., OcumnoB A.A. cuctema caMOJIeNTbHBIX PHOOPOB U yCTAHOBOK //XUMUS B
mkode.- 1990.-No2.- ¢.52-56

2. Tabpuensa O.C., Bockoboitankosa H.I1., SurykoBa A.B. HacronpHas kHura yuurens. Xu-
Mmus. 8 kiacc. - M. Jlpoda, 2002

3. Tabpuensn O.C., Bockobounurxosa H.I1., Awyrxosa A.B. Hacmonvhas knuea yuumens. Xu-

mus. 9 knace. -M.:pogha, 2002

4. Kpayszep b.,®pumantn M, Xumus. Jlaboparopsslii npaktukyM. — M. : Xumust, 1995.

5. Omnswrun O. [laBaiite xumuuuM. — M. : JleTckas nuteparypa, 2001.

6. PusBanoBa A.K., MuHu — ropenka Juis U3roToBleHUs n3aenuil u3 crexia // Xumus B KO-
ne. — 2002. - Ne6. —c. 70 — 73.

7. 1. Onveun O. Jasaiime noxumuuum - M.: [lemckasn numepamypa, 2001.

8. 2. Kpaysep b., ®pumanmn M. Xumus Jlabopamopnuiii npakmuxym.. - M.: Xumus, 1995..

9. 3. Auoaxmuueckue mamepuanvl: Komniexmol kapmouek-uncmpyKyuii 0 npoeoenus

10. rabopamopmwvix u npakmuyeckux pabom.

11. ons yyumens:

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

13. 2. I'abpuenan O. C., Ocmpoymos U. I. Hacmonvhas kuuea yuumens. Xumust. 9 knacc. - M.:

lpogha, 2011.

becnanoe I1.U., /lopoghees M.B. Memoouueckoe nocooue Peanuzayus oopazosamenbHbix
npPOZPaAMM eCmecmeeHHOHAYYHOU U MEeXHO102UYeCKOll HanPagsieHHOoCmell N0 XUMUU ¢ uc-
noav3zoeanuem ooopyoosanus yenmpa « Touxka pocma» Mockea, 2021

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

3. www.it-n.ru,

4. www.zavuch.info

5. http://www.xumuk.ru/

6. http://www.openclass.ru/

Ooopvaosanue Touxu Pocra

JlaTuuk Temmepartypsl (TepMOIapHbIii), CIUPTOBKA, JATYUK TEMIIEPATypPhI MNIATUHOBBIN, TEPMO-
METp, JJIEKTpUYecKasl IIIMTKA, JATYUK AJIEKTPOIPOBOIHOCTH, IIU(PPOBOI MUKPOCKOI, IPUOOP
JUTSL OIIBITOB C 3JICKTPUUECKUM TOKOM, BECHI AJIEKTPOHHBIE, IPUOOP IS ONIPEAETICHUS COCTaBa
BO3/yXa, IaTYMK ONTUYECKOU MIOTHOCTHU, AaT4uK pH, n03atop 06bEMa kUIIKOCTH, OIOpeTKa,
JaTYMK TeMIIepaTypbl TUIATUHOBBIN, JaTYUK JAABJICHUS, MATHUTHAS MeIlajiKa, MpUuOop A HILIIO-

CTpanun 3aBUCUMOCTU CKOPOCTU XHUMHYICCKOM p€akuru OT YCJIOBI/If/'I, arrmapar il NpoOBCACHUA

xuMuyeckux mpoueccoB (AIIXP), naTyuk xJI0pua- HOHOB, TPUOOP JIJIS TTOJTYUECHHS Ta30B HIIH

anmapat Kurma, 6anst KoMOMHUpOBaHHAS JTabopaTopHasi, MPUOOP JJIsi OKUCICHHUS CIIUPTA HaJl

MEJHBIM KaTalIu3aToOpoM, TypOUIUMETp (JaTYUK ONTHUUYECKONH MYTHOCTH).

7.JIuct koppekuuu Padoueii nporpamMmbl

No mpukasa nupekropa mkonsl | Bun koppekuuu (COBMeElIeHHE,
Ha OCHOBE KOTOPOI'0 BHECEHBI HCII0JIb30BAaHUE PE3EPBa)
U3MEHEHHs B pabouyto Mpo-
rpamMmy

Howmepa u TeMbl ypoKOB, KOTOpBIE
MIOJIBEPIIINCH KOPPEKLIUU
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