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1.IMosicHuTEIbHAS 3AIMCKA:

HasBanue, aBTop 1
TOJl U3/IaHHsI aBTOP-
CKOH y4eOHOi1 po-
rpaMMBbI, Ha OCHOBE
KOTOpO#i pa3zpabo-
Ttana Paboyas nipo-
rpamma

[Iporpamma coctaBieHa Ha OCHOBE ITPOrpaMMBbI 10 XUMUH. Paboune
nporpammel. [Ipenmernas nunus yaeonukos I'. E. Pynsutuca, ®@. I'.
®enpamana. 10-11kmacce : yuebHOE Iocobue i 001eo0pa3oBa-
TeabHBIX opranu3aruii / M.H. AdanacreBa — 0a30BBIi YPOBEHB 3-€
u3n., — M. : Ilpocemenue, 2020. — 48 ¢. ISBN978-5-09-074826-1

enu nanHo# mpo-
IrpaMMbl 00y4YEeHHS B
obnactu hopmupoBa-
HUS CUCTEMBI 3Ha-
HUM, YMEHUH.

dopmupoBaHuEe UHTEpECA K IIPEAMETY, IIPEOJOJICHHE BO3MOXKHOIO
(dbopmanu3Ma 3HaHUN, pa3BUTHE MTPAKTUYECKUX YMEHHM.

3ajaud JaHHOM Mpo-
rpaMMbl 00y4YeHHS B
obnactu hopmMupoBa-
HUS CUCTEMBI 3Ha-
HUW, YMEHUH.

3HaKOMCTBO C METOIAMH I10JIy4E€HUSI HEOPraHUUECKUX COeAMHEHUN. B
IIpoLecce MPOBEACHNS HEOPraHUUECKUX CUHTE30B y4alluecs pacilu-
PSIIOT CBOM IPEJCTABIIEHUS O BEIIECTBAX, UX CBOMCTBAX, COBEPLICH-
CTBYIOT IIPAaKTUYECKUE YMEHUS, COBEPILICHCTBYIOT HABBIKU PEIICHHUS
TUIIOBBIX PACYETHBIX XMMUYECKUX 3a1a4.

Heas TP: pa3BuTusi y 00y4anumuxcst eCTeCTBEHHO-HAY4YHOM, Ma-
TeMaTH4eCKOoi, UH(pOpMALMOHHOI TPAMOTHOCTH, (pOpMHUPOBAHUA
KPHUTHYECKOr0 H KPEaTHBHOI'0 MbIIJICHHS, COBEPIICHCTBOBAHUS
HABBIKOB €CTECTBEHHO-HAYYHOI HANPABJIECHHOCTH, a TAKKe 1JIA
NPAKTH4YECKO 0TPa0OTKHM y4eOHOro MaTeprasia no y4eOHbIM
npeameram «@usukay», «Xumusa», «buosorus» .

Y4eOHo-MeToguue-
CKUU KOMILJIEKT.

Ilonomapee B. E. Peanuzayus 00pazosamebHulX RPOZPAMM RO
XUMUU U3 YaACMU Y4eOHO20 NAAHA, POopMUPYeMOll YUaACMHUKAMU
00pazoeamenpbHbIX OMHOUWLEH UL, C UCNOIb308AHUEM 000PYO0BAHUSA
oemckoz20o mexnonapka «lllkonvnulit keanmopuym». Memoouue-
cKkoe nocoobue. Mockea, 2021

becnanoe IL.U., /lopogpees M.B. Memoouueckoe nocoouePeanusza-
Uusa 00pa306ameIbHbLIX NPOZPAMM €CHECMEEHHOHAYYHOU U MEXHO-
J102UYeCcKoll HANPAGIEHHOCMEll N0 XUMUU C UCNOIb308AHUEM 000-
pyoosanusn yenmpa «Touxa pocma» Mockea, 2021

KonuuecTtBo yueo-
HBIX YacoB, Ha KOTO-
pO€ pacCUMTaHoO U3y-
YeHHue NnpeaMeTa,
Kypca, B TOM YHCJIIe
TEMaTU4YeCKoe pac-
npeeseHne 9acoB u
KOJIMYECTBO YacOB
U1 IPOBEIEHUS KOH-
TPOJIBHBIX, TJabopa-
TOPHBIX, IPAKTHYE-
CKHX paboT.

34 gacos,] yac B He.

TpebGoBanus k
YPOBHIO TIOJITOTOBKU

Texyiuit KOHTPOIJIb (MUCbMEHHbIE, TPAKTUYECKUE PAOOTHI).




yJammxcs (Ha oc-
HOBE CTaHJapTa U aB-
TOPCKOM MPOrpamMMBbl)

Kpowme BolmenepeurcieHHbIX OCHOBHBIX ()OPM KOHTPOJIS TPOBOASTCS
TEKYIIHE CAMOCTOSTENIbHBIE pAOOTHI, TECTOBBIE paOOTHI B paMKax
Ka)KJI0i TeMBbI B BUJIe hparMeHTa

3aHSTHSL.

®opmbl OpraHu3anuu
y4eOHOT0 mpoIiecca.
@OpMBI TEKYILETO
KOHTPOJIS 3HAHUH
ydamuxcs (TeKyIui
KOHTPOJb — TEKY-
LUH, YETBEPTHOU U
MOJYyTrOA0BON KOH-
TPOJIb, TPOMEKYTOU-
Has aTTecTauus —
UTOT 32 y4eOHBIN
roJ)

dopmamu GUKCAITUH YIEOHBIX JOCTHKEHUM yIaIMXCS MOTYT OBITh:
pedeparuBHbIe pabOTHI [0 OJHOMY HIIM HECKOJILKAM MCTOYHHUKAM HH-
dbopmaruu, Brrodas IHTEepHET;

pe3yJbTaThl  AKCIIEPUMEHTANBHBIX ~ UCCIICI0BAHUH,
HaJUIeXKAIIUM 00pa3oM;

BU3YaJIM3allUs TIOJYYCHHBIX 3HAHUN C TIOMOIIIBIO KOMITBIOTEPHON TEX-
Huku (mpe3eHramuu PowerPoint, anumarimontsie ponnku Macromedi-
aFlash, BeOGcTpanubt u T.11.).

o opMIIEHHBIE

OrueHouHbIE Cpei-
ctBa Paboueii mpo-
IpaMMBI

He umeercs

CIHCOK JIOIOJIHU-
TEJIbHOM JIUTEPaTyphl
JUISL U3YYEHUS IIpEN-
MeTa, Kypca, B T.4.
pecypcsl cetu MH-
TEpHET

1. Apxkasenko JI.H., OcumoB A.A. cuctema caMOAEIbHBIX TPHOO-
POB U YCTaHOBOK //xumust B mKode.- 1990.-No2.- ¢.52-56

2. Kpayzep b.,®pumantn M, Xumus. JlabopatopHbIii TpakTH-
kyM. — M. : Xumus,1995.

3. 1. Omveun O. Jlasavime noxumuuum - M.: Jlemckas numepa-
mypa, 2001.

4. 2. Kpaysep b., @®pumanmn M. Xumus JlabopamopHuwiil npaxmu-
Kym.. - M.: Xumus, 1995..

5. 3. Huoaxmuueckue mamepuanvi: Komniekmol kapmouex-um-
cmpyKyuil 0Jist nPOBedeHUs.

6. sabopamopmuwix u npakmuueckux pabom. O yuumens:

2.IInanupyemoie pe3ynomanvl

Jluunocmuvimu pesyibmamamu ABJIAKOTCA:

e B IICHHOCTHO-OPHUEHTALIMOHHOM c(hepe: 1yBCTBO TOPIOCTH 32 POCCUICKYIO HAYKYy, OTHO-
LIEHHUE K TPYAY, LEJIECYCTPEMIEHHOCTh, CAMOKOHTPOJIb U CAMOOLIEHKA;
e B TPYI0BOH c(epe: TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JasbHEMNIIEH 00pa3oBaTenbHON

TPaeKTOpHUH;

e B IIO3HaBaTEJIbHOU cepe: MOTUBALUS YUCHHS, YMEHUE YIPABISATH CBOCH MMO3HABATEb-
HOM EATEIILHOCTH.

Hpe()MEIHHblMM pesyibmamamu OCBOCHHUS MMPOTrpaMMBbI ABJISIFOTCA:

e B IO3HaBaTEILHOU cepe:

L] OMMUCBIBATH JE€MOHCTPAIIMOHHBIC U CaAMOCTOATCIIBHO IPOBCACHHBIC XUMHUYCCKHUE DKCIICPH-
MEHTBI; KJIACCH(PHUIIMPOBATh U3yUCHHBIC OOBEKTHI U SIBJICHHS,

e J1aBaTh ONPEIECICHUS U3YUEHHBIX TOHATUH;




e OIMKCHIBATH U Pa3jIMyaTh U3YUCHHbBIC BEIICCTBA, IPUMEHICMbIC B TOBCEIHCBHOM JKU3HHU;
CTPYKTYPHUPOBATh H3yYCHHBIH MaTeprall 1 XUMHUYECKYI0 HH(POPMAIIHIO, TIOTYYCHHYIO U3
JPYTUX UCTOYHUKOB;

e JIeNaTh BBIBOJIBI M YMO3AKIIFOUCHHSI U3 HAOJIOIeHU ; Oe30macHo oOpamarbes Bele-
CTBaMH.

e B TPYIOBOIH cepe:

e IUIAHUPOBATH U OCYIIECTBIATH CAMOCTOSITEIBHYIO pa0OTY 0 IOBTOPEHHUIO U OCBOCHHIO
TEOPETUYECKON YaCTH,

e IUTAHUPOBATh U MPOBOJUTH XMMUYCCKHI IKCIICPUMEHT; UCIIOJIb30BaTh BEIIECTBA B COOT-
BETCTBHH C UX MPEIHA3HAYCHUEM U CBOWCTBAMH.

e B IICHHOCTHO-OPUEHTAIIMOHHOM cepe:

e AHaIM3HMPOBATH U OIICHUBATH MOCIIEACTBUS JIJIsl OKPYKAIOIIECH Cpeibl OBITOBOI U TIPOM3-
BOJICTBCHHOM JISATEILHOCTH YCIIOBEKA.

e B cdepe 0e30MaCHOCTH KU3HEACITSITLHOCTH:

e  OKAa3bIBaTh IICPBYIO MOMOIIIb [TPH OTPABIICHUAX, 0XKOTaX M JPYTUX TPaBMax, CBI3aHHBIX C
BEIIECTBAMH U JIA0OPATOPHBIM 000PYIOBAHUEM.

MemanpeomemHvimu pe3yiomamamu SBISIOTCA:

e yYMEHHE ONpPENEeNITh CPEACTBA, TEHEPUPOBATh MI€U, HEOOXOIMMbIE IS UX Peallu3allluu;

e  BJIQJICHHE YHHUBEPCAJIbHBIMU €CTECTBEHHOHAYUYHBIMHU CITIOCOOAMU JIEATEILHOCTH: U3MEpe-
HUE, HAOII0IeHNE, SKCIIEPUMEHT, Y4eOHO€ HCCIIeI0BAaHUE;

e YMEHHE OIPEACNATH NN U 3a/1a4u JACSATEIHbHOCTU, BHIOUPATHh CPEJCTBA PeaIU3allun
[IEJI ¥ TIPUMEHSITh UX Ha MTPAKTHKE;

e  HCIIOJIB30BATh PA3IMYHbBIC UCTOUYHUKH JUIS MTOJTYICHUS XUMHUSCKON HHPOPMAIIHH.

OcBoeHHe MPorpaMMbl BHEYPOUHOU JEATEIBHOCTH 00YYaOIIUMHUCS MTO3BOJIUT MOYYUTh CIIEY-
IOLIUE PE3YJIbTAThL:

B cdepe pa3BuTHs TMYHOCTHBIX YHUBEPCAIBHBIX YI€OHBIX IEHCTBUI B paMKax:
Koenumuenozo komnonenma 0ynyt c(hOpMUPOBaHBI:

e DKOJIOTMYECKOE CO3HAHUE, IPU3HAHKUE BBICOKOM LIEHHOCTH U3HHU BO BCEX €€ MPOsIBIIE-
HUSIX; IPABUJI TOBEJICHUS B UPE3BBIUANHBIX CUTYAIUSX;

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

Heamenvrocmnoz2o komnonenma 0ynyT c()OpMUPOBAHBI:

e yMEHHE BECTH JUAJIOT HAa OCHOBE PaBHOINPABHBIX OTHOIICHUH U B3aMMHOTO YBaKCHUS U
HNPUHATHS;

e  YCTOWYMBBIN [TO3HABATENIbHBINA HHTEPEC U CTAHOBJIEHUE CMbICI000pa3ytomei GpyHKuun
MI03HABATEIEHOTO MOTHBA;

e TOTOBHOCTbH BbIOOpa NMpo(UIBHOT0 0Opa30BaHMUA.

HQHHOCWZHOZO U IMOYUOHATIbHO2O KOMNOHEHNTIO6 6y,HeT C(I)OpMPIpOBaHaZ

e MOTPEOHOCTH B CAMOBBIPAKEHUU U caMOpeau3allii, COLMAIbHOM Mpu3HaHuu. O0yydaro-
HIUICS MOTYYUT BO3MOKHOCTH /17151 (POPMUPOBAHUS:

e TOTOBHOCTH K CaMOOOPa30BaHHUIO U CAMOBOCIIUTAHHMIO;

e  BBIPAKEHHOMN YyCTOWYMBOM yueOHO-I103HABATEIHHON MOTHUBALIMY U UHTEpECa K YUCHHIO.



B cdepe pazBurtus pecyramushsix yHUSepcanbHblx yueOHblx Oelcmeuii 00ydaromuncs
Hayuwurcs:

e  CaMOCTOSTEIbHO aHAIU3UPOBATH YCIOBUS JOCTUKEHUS 1I€JIM HA OCHOBE Y4€Ta BbIJICIICH-
HBIX YYUTEJIEM OPUEHTHPOB JACUCTBUS B HOBOM yUeOHOM MaTepHale;

e  IEJICTIONIATaHUIO, BKJIOYAs TIOCTAHOBKY HOBBIX IIeJieH, peoOpa3oBaHue MPaKTHIECKOM
3a/1a4y B IIO3HABATEIIbHYIO;

e IUJJAHUPOBATH IYTHU JOCTHKEHUS LIETEH.

HOJ'IyLII/ITI) BO3MOXHOCTb HAYUUTLCH:

e [IIPpH INIAHUPOBAHUHN JOCTHIKCHUSA I_ICJ'IGI\/'I CaMOCTOATCIIbHO U aACKBATHO YUUTBIBATH YCJIO-
BUSA U CPCACTBA UX JOCTUIKCHUA,
e CaMOCTOATCIBHO CTaBUTh HOBBIC y‘IC6HBIC e 1 3aJa4u.

B cdepe pazButus nosnasamenbHuix YHUBEPCATbHBIX YUeOHbIX Oeticmautl 00yJaoUTUiics
Hayuwurcs:

e IPOBOJUTH HAOIIOJAEHUS U HKCIIEPUMEHT O]l PYKOBOJICTBOM YUHUTEIIS;

e OCHOBaM peaJM3alH MPOEKTHO-UCCIIEI0BATEIbCKOM eI TEIIHOCTH;

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

HOJ’Iy‘II/IT BO3MOXHOCTb HAYYHUTbCA:

e  CaMOCTOSTEJIHO IIPOBOJAUTH MCCIIEJOBAHUS HA OCHOBE IPMMEHEHUS METOI0B HAOII01e-
HUS U DKCIIEPUMEHTA;

e  CTaBUTH IIPOOJIEMY, APIYMEHTUPOBATh €€ aKTYaIbHOCTB;

e OpraHu30BaTh UCCIEAOBAHUE C LIECJIBIO IIPOBEPKU TMITOTESBI;

e  BBIJIBUIaTh TUIIOTE3BI O CBA3AX U 3aKOHOMEPHOCTSX IPOLECCOB;

e JIeJIaTh YMO3AKJIIOUECHMS U BBIBOJBI HA OCHOBE apryMEHTALIUH.

B cdepe pazBUTHS KOMMYHUKAMUBHBIX YHUBEPCATILHBIX Y4eOHbIX Oeticmeuti 00yJaroIuiics
Hayuwures:

e  QJICKBATHO UCIIOJIB30BATh PEUEBBIC CPEACTBA IS PELICHUS PA3ITMYHBIX KOMMYHUKATHB-
HBIX 3a/1a4; BJIAJETh YCTHOU U MUCbMEHHOU PEYbIO;

e  QJICKBATHO UCIIOJIB30BATh PEUb IS TUIAHUPOBAHMS U PETYJISLIUNA CBOEH NEATEIbHOCTH;

e OPraHM30BBIBATH U IUIAHUPOBATH YUEOHOE COTPYIHUYECTBO C YUUTENIEM U CBEPCTHU-
KaMH;

e CTPOUTH MOHOJIOTMYECKOE KOHTEKCTHOE BBICKA3bIBAHMUE;

e HMHTErPHUPOBATHCA B IPYIIITY CBEPCTHUKOB M CTPOUTH MPOLYKTUBHOE B3aMMOJIEHCTBHUE CO
CBEPCTHUKAMU U B3POCIIBIMHU.

HOJ'Iy‘II/ITL BO3MOXHOCTb HAYUYHUTHCA:

e OKa3bIBaThb MMOAACPIKKY U CO)ICfICTBI/IG TEM, OT KOT'O 3aBUCHUT JOCTHXXCHHEC LICJIN B COB-
MECTHOM JACATCIIBHOCTH,



OpaTb Ha ce0s1 MHUIIMATUBY B OPTaHU3allMU COBMECTHOTO JCHCTBUSI.

3.Coaep:kanue y4eOHOro nmpeaMera, Kypca

BemecrBa (114)

Hewmuoro u3 ucropun xumun. XuMus BYepa, Ceroans, 3aBTpa. BemecTBo, ¢pu3nueckue cBOiCTBa
BemecTB. OTINYME YUCTHIX BEMIECTB OT cMeceld. CiocoObI pa3iesieHus CMeceH.

o IIpaktuueckas pabora Nel «HucTbie BemecTBa 1 CMECH»
e IIpakTnueckas padora Ne2 «OuucTka BOJbI OT PACTBOPUMBIX MIPUMECEH»

Xumuyeckue peakunu (164)

[Tpu3Haku xuMudeckux peaxkuii. Knaccupukanus XuMIHUECKUX peakiuii Mo pa3IndHbIM IpH-
3HaKaM. DJIEKTPOJIUTHYECKAs JUCCOLUALUS. DIEKTPOJIUTHI U HEIEKTPOJIUTHL. Peakiuu HOHHOTO
oOMeHa. OKUCIIUTENIbHO-BOCCTaHOBUTEIIbHBIE peaKnu. OKUCIUTENHN U BOCCTAHOBUTEIIH.

e IlIpaktuueckas padora Ne 3 «DIeKTPOIUTHIECKAS TUCCOIMALIHS

o IlIpaktuueckas pabora Ne 4 «CuibHble U ci1a0ble SJIEKTPOTUTHI)

e IlIpaktuueckas pabora Ne5 «BimsiHEE TeMIIepaTyphl Ha AUCCOIUAIIIO

o IlIpaktuueckas pabora Ne6 «BnusiHrE KOHIIEHTPALIMU PACTBOPA HA AUCCOIUAIINIO)
o IIpaktuueckas pabora No7 «BnusiHue pacTBOPHUTENS HA IUCCOLUAIIIION

Metasibl (24 4)
XapakTepucTUKa METAJJIOB IJIaBHBIX MOATPYIII U KX COCTUHEHUI.

OO01mas xapakTepucTHKa MEeTaJuIoB TNaBHbIX noarpynm [-1I1 rpymm B ¢BsA3M ¢ WX MOJTOXKEHUEM B
MEPUOINYECKON CUCTeMe XuMudecKux 3eMeHToB J[.M.MenneneeBa 1 0COOEHHOCTH CTPOEHUS
MX aTOMOB. XapaKTEepHbIE XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB U COEMHEHNU METAJIIOB -
HIEJIOYHBIX, MIETTOYHO3EMENTBHBIX. XapaKTEPUCTHKA MTEPEXOTHBIX FJIEMEHTOB - MEJIU, KeJe3a,
QITIOMUHHUS 110 UX MOJI0KEHHIO B IEPUOINYECKON CUCTEME XUMUYECKUX AnneMeHToB [[.1. Menne-
JeeBa U 0COOEHHOCTSIM CTPOEHUS X aTOMOB. MeTasuibl B IPpUPOJE: PyAbl UEPHBIX, IBETHBIX,
JParolleHHBIX METAIJIOB. XapaKTepHbIE MEeTAJUINYECKUe, PU3NIECKUE U XUMHUUECKHE CBOICTBA,
BHYTPCHHCC CTPOCHUC MCTAJIJIOB. ITonsTHE aKTUBHBIX ¥ MACCUBHBIX MeTauIoB. Ilonb3a n BpEa
METaJUIOB JIJIsl YETIOBEKA.

DIEKTPOXUMUYECKUN s HaNpsbKeHU MeTaiioB. Koppo3ust MetaioB. MexaHu3m KOppo3uu
MmetasuioB. Kiaccudukamms koppo3uu MetauioB. CriocoObl 3aUTH OT KOPPO3UU. AHTHKOPPO-
3uiiHble MOKpbITUA. CrinaBbl. Peakunu OBP ¢ yuactrem MeTanioB U UX COEIMHEHUM.

o Ilpaktuueckas pabora Ne® «M3yueHne pu3ndeckux CBONCTB METAJIOB)»

o IIpaktuueckas pabora Ne9 «/3yueHne GpuU3NIECKUX CBOHCTB METAJLIIOBY

o IlIpaktuueckas pabora NelO «Ok30TepMudecKre peakum»

o IIpaktuyeckas pabora Ne 11 «DHAOTEpMUUECKUE PEAKIII

o IlIpaktuueckas pabora Ne 12 «KadyecTBeHHbIE peaKkIIMM HA HOHBI METAJIOB)»

Hemertanbl (324)



Hewmerannsl B mpupoae. Mcnosib30BaHNE TPUPOIHBIX PECYPCOB.

Crpoenue aToM0B HeMeTa/10B. CTpoeHUs: MOJIEKYJl HeMeTallIoB. Pu3nyecKue CBOMCTBA HeMe-
taoB. CocTaB U CBOMCTBA MPOCTHIX BELIECTB - HEMETAIIIIOB.

PH,I[ OJICKTPOOTPUIATCIBHOCTH HEMETALIIOB. XHUMHUYeCKHEe CBOMCTBA HEMETAIIOB.

IIpakTHueckas 1Kana 3JeKTPOOTPULIATEIbHOCTH aTOMOB. HeMeTasuisl - OKUCIUTENN U BOCCTa-
HOBUTENU. B3aumopeiicTBre ¢ MpOCTHIMU U CIIOKHBIMU BerecTBaM. OO11ast XapakTepucTHKa He-
MeTaJuIoB IIaBHeIX noArpynmn [V-VII rpynmn B CBA3M ¢ UX MOJIOKEHUEM B IIEPUOAUYECKON CH-
cTeMe XuMuueckux anemeHToB JI.M. MenzaeneeBa u 0COOEHHOCTSMU CTPOEHUS UX aTOMOB. Xa-
pPaKTEepHbIE XUMUYECKUE CBOMCTBA IIPOCTHIX BEIIECTB U COCAMHEHUN HEMETAIIIOB - FaJIOTEHOB,
KHCIIOpOa, cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS.

Pemienune 3amanuii Ha COCTaBJICHUE YPABHEHUN XUMUYECKUX PEaKIIHA.

o IIpaktuueckas pabora Nel3 «[lnaBneHue u KpucTaau3aus cepbl»

o IIpaktuueckas pabora Nel4 «Jleruaparanus conei»

o IIpaktuueckas pabora Ne 15 «OkcnepuMeHTaIbHbIE 331241 10 PACIIO3HABAHUIO U MOJTY-
YEHUIO BEIIECTB»

Xumus u 310poBbe (9 1)

CocraB U cpeAcTBa COBPEMEHHBIX U CTAPUHHBIX CPEJICTB TUTHUEHBL, POJIb XUMUYECKUX 3HAHUN B
IrPaMOTHOM BbIOOPE ITUX CPEJICTB; MOJIE3HBIE COBETHI 10 YXOY 32 MOJIOCThIO pTa. OCHOBHBIE CO-
CTaBJISIFOIIME 3I0pPOBOT0 00pa3a xu3Hu. [IpaBuna mogaepxkanus 310poBOro oopasa xu3uu. Poip
XMMHYECKUX 3HAHUW MPHU AaHAIN3€ B3aUMOJICHCTBHS OpraHU3Ma C BHELIHEH CPEIO.

Xumus u 3xojorus (10 )

OcHOBHBIE BU/IbI 3arpsi3HEHUI aTMoc(epsl U UX UcTOUYHUKU. Boga. Bona B Macirabax miaHeTsl.
Ounctka nuTheBol Bobl. [lapHHKOBBIN A deKT, rIodanbHOE NOTEIIEHNE KIIMMaTa U UX BO3-
MOJKHBIE NTOCIeACTBUSA. O30HOBBIH CIION M €ro 3Ha4eHHE I KU3HU Ha 3emiie. 3aluTa aTMo-
chepsl OT 3arpsI3HEHHS.

Hedtpb 1 HepTenponykTel. HedTh Kak TomiamBo. 3arpsa3HeHUs] MUPOBBIX BOJOEMOB. JInuHas oT-
BETCTBEHHOCTb KayKI0T0 YEJI0BEKA 32 O€30IACHYI0 OKPYXKAIOLIYIO CPELy.

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



4.Y4eOHO-TeMATHYeCKOe IJIAHNPOBAHNE

Ne Ne Ha3Banue Tem u ey u3yye- Xapakrtepuctuka | CpeacrBa o0yuyeHus,
YPOK | YPOK YPOKOB HUA TeMbI yueOHO aesiTelb- B ToM yuciae UKT
a aB ypoka HOCTH y4YalIUXCS
Teme
Tema 1 BemecrBa
1. 1 Hemuoro u3 ucropun | [loznakomuthcsi | Paborats ¢ mabopa- [Ipesenrtanus.
XUMUHU. XUMUS C ompenerne- TOPHBIM 000pYAOBa-
BUEpA, CETO/IHA, 3aB- | HUEM M 3Haue- | HUEM U HarpeBaTelb-
Tpa. BemectBo, ¢pu- | HUEM HeoOpraHu- | HBIMH IPUOOPAMHU B
3UYECKHE CBOICTBA YECKOI'0 CHH- COOTBETCTBHH C Ipa-
BEIIIECTB. Te3a. BUJIAMH TEXHHUKHU
0€30MacCHOCTH.
BeimonHsTE npo-
CTEHIINE PUEMBI
oOparmieHus ¢ mabo-
paTopHBIM 000PY/10-
BaHUEM
2. 2 Otnuune uncthiX Be- | [loBropuTh mpa- | Oka3siBaTh nepByto | TaOnHIbI 1O TEXHUKE
IIECTB OT CMeceH. BUJIA TEXHUKHU MOMOIIb NPH 0€30MaCHOCTH.
Crioco0s1 pa3zaerne- 0€30MacHOCTH OTpaBJICHUSIX, OKO-
Hus cmeceit. [IpakTu- rax u TpaBMax,
yeckas pabdora Nel CBSI3aHHBIX C PEAKTH-
«YwucThle BemecTsa u BaMU U abopa-
cMech» TOPHBIM 000PYI0Ba-
HUEM.
3HAKOMUTHCA C JIa-
60paTopHBIM 000-
pyZlOBaHUEM.
3. 3 [IpakTruueckas pa- [ToBTOopuTh Mpa- | Paborats ¢ mabopa- | OGopyaoBaHue ISt

oora Ne2 «Ouuncrtka
BOJIbI OT PacTBOPH-
MBIX TIPUMECEH»

BWJIA TEXHUKA
0€e30I1aCHOCTH

TOPHBIM 000pYy/10Ba-
HHUEM U HarpeBaTellb-
HBIMU IPUOOpPaMH B
COOTBETCTBUH C IIpa-
BUJIAMH TEXHUKU
0€30I1aCHOCTH.
BaInonHaTs mpo-
CTEHIINE MPUEMBI

OKCIICPUMCHTA




Ne Ne Ha3Banue Tem u ey u3yue- Xapakrtepuctuka | CpeacrBa o0yuyeHus,
YPOK | YPOK YPOKOB HUA TEeMbI yueOHOH aesiTe/b- B ToM yuciae UKT
a aB ypoka HOCTH Y4YALIUXCS
Teme
oOparieHus ¢ abo-
paTopHBIM 000pYyI0-
BaHUEM
Tema 2 XUMHYECKHE PeaKIUU
4. 1 | Ilpusnaku xumuue- | [losHakomuthes | OOBsicHATh ¢u3mue- | www.alchimik.ru
ckux peakuuid. Knac- | ¢ merogamu CKYIO CYIIIHOCTh
cupuKanusg XMMU4Ye- | OYUCTKHU Be- KJIAaCCU(UKAIIMUA XU-
CKUX peakluii Mo LIECTB MUYECKHX peaKiuil
Pa3IUYHBIM NPU3HA-
KaM.
5. 2 Onexrponutnueckas | [TosHakomuthes | OObSICHATH (puzmue- | WWW.Nigma.ru
muccouuanus. [lpak- | ¢ metogamu CKYIO CYLTHOCTb, npubop i onpee-
TH4eckas padora Ne 3 | ounCTKH BOA- JeKAIIYI0 B OCHOBE | JICHUS 3JICKTOIPOBO/I-
«DNeKTpoNUTHYE- HBIX PACTBOPOB | JUCCOLMAIMM  Be- | HOCTH.
CKasi TUCCOLIUAIIHS IIECTB
6. 3 OnexkTponutsl v He- | [lo3Hakomuthes | Pabomamsc nabopa- | Www.univertv.ru
anekTponuThl. [Ipak- | co cmocobamu TOPHBIM 000pyI0Ba- | IPUOOP AJIs OMpeie-
Tudeckas pabora Ne 4 | monydenus HUEM U HarpeBareib- | JIEHUS 3JIEKTOMPOBOI-
«CunpHble 1 cabble | cyibdara 6apust | HBIMH IPUOOpPaMH B | HOCTH.
SIEKTPOUTHI COOTBETCTBHH C Ipa-
BUJIAMH TEXHHUKHU
0€30MMacHOCTH.
BuvinoansamonpocTen-
1€ npuemMsl oopa-
ieHus ¢ Jaboparop-
HBIM 000pya0Ba-
HUEM.
7.| 4 | IIpakTnueckas pa- IIpoBectu Pabomamsc nabopa- | www.alchimik.ru
6ota Ne5 «BnusiHue | OUMCTKY MOBa- | TOPHBIM 000PYAOBa-
TEMIEpaTyphl Ha pEeHHOI conu HHUEM U HarpeBaTellb- | MpUoOop AJIs ompese-
JIICCOITHAIINIO HBIMU TIPUOOPaMU B | JIGHUS DJIEKTOMPOBO/I-
COOTBETCTBUH C Ipa- | HOCTH.
BHJIAMU TEXHUKU
0€30MaCHOCTH.
BuvinoansamonpocTen-
1€ npuemMsl oopa-
mieHus ¢ Jaboparop-
HBIM 000py/10Ba-
HUEM.
8. 5 Peakun nonnoro www.alchimik.ru

oOmeHa. [IpakTuye-
ckas pabota Ne6
«BnusHue KOHIIEH-
TpallMu pacTBOpa Ha

WWw.nigma.ru

Oo6opynosanue TP*



http://www.alchimik.ru/
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Ne Ne Ha3Banue Tem u ey u3yue- Xapakrtepuctuka | CpeacrBa o0yuyeHus,
YPOK | YPOK YPOKOB HUS TEMbI y4eOHoi1 esiTesb- B ToM unciae UKT
a aB ypOKa HOCTH YYALIMXCH
Teme
JUCCOLIUALIUIO Tepmopezucmopnuwiit
[TpakTnueckas pa- oamuuk memnepa-
6ota Ne7 «Bnusnue mypul, oamyux pH,
pacTBOpUTENS Ha 0amuuK 31eKmpo-
JUCCOLIUALIUIO npoeoonocmu, anna-
pam 011 npoeedenusn
XUMUYECKUX PeaK-
yui (AIIXP), maz-
HUMHAA MewanKka
9. 6 | OxkucIUTENTHHO-BOC- www.alchimik.ru
CTaHOBUTEJIbHBIE pe- WWW.nigma.ru
akiuu. OKUCIUTENN
U BOCCTAHOBUTEIH. Oobopynosanue TP*
Tepmopezucmopmuwiii
Joamuux memnepa-
mypol, oamyux pH,
0amuuK 31eKmpo-
npoeoonocmu, anna-
pam 015 npoeedeHus
XUMUYECKUX peaK-
uuit (AIIXP), maz-
HUMHAA MEULaIKa
Tema 3 MmeTa/uIbI
10/ 1 OO0mmas xapakTepu- [To3nakomuthes | CHCTEMaTU3HPOBATH WWW.univertv.ru
CTHKa METAJIJIOB C OCHOBHBIMHU 3HaHuA o ciocobax | OdopynoBanue TP*
[JIaBHBIX MOATPYNT [- | crmocobamu 1mo- | MOJIy9eHUs METalI- Jamyuk 3nekmpo-
III rpynm B cBs3u ¢© JIy4€HUs METal- | JIOB npoeoonocmu, maz-
UX IOJIOKEHUEM B JIOB HUmMHAA MeuianKa,
MEePUOIUYECKON CU- npuoop ona nonyue-
CTEME XUMUYECKUX HUA 24306 uau anna-
anemeHnToB J[.M.Men- pam Kunna
JiesieeBa 1 0COOEHHO-
CTHU CTPOEHHUS UX aTo-
MOB. IIpakTnueckas
pabota Ne§ «3yue-
HUE (PU3UIECKUX
CBOMCTB METAJIOB)
11) 2 XapakrepHble xumH- | [TozHakomutees | CucremarnsupoBats | ObopynoBanue TP*

YECKUE CBOMCTBA
IIPOCTHIX BEIIECTB U
COCIMHEHUH MeTall-
JIOB - IIEJOYHBIX, Ie-
JIOYHO3EMEIIBHBIX
IIpakTrueckas pa-
6ota Ne9 «M3yuenue

C OCHOBHBIMH
croco0amu mo-
Ty4eHUs: MeTal-
JIOB

3HAHUS O CII0C00ax
HOJ'Iy‘-IeHI/ISI METall-
JIOB ¥ UX CBOMCTBAX

Hamuuk snekmpo-
npoeooHocmu, maz-
HUmMHAA Mewanka,
npuoop ona noayue-
HUA 2a306 UIU anna-
pam Kunna

10
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Ne Ne Ha3Banue Tem u ey u3yue- Xapakrtepuctuka | CpeacrBa o0yuyeHus,
YPOK | YPOK YPOKOB HUS TEMbI y4eOHoi1 esiTesb- B ToM unciae UKT
a aB ypOKa HOCTH YYALIMXCH
Teme
(bu3NYECKUX CBOWCTB
METAJIJIOB)
12) 3 | Xapakrepuctuka ne- | I[TosHakomuthcst | OmmceiBath  cBOM- | Www.alchimik.ru
PEXOJHBIX 3JIEMEHTOB | C OCHOBHBIMU cTBa BewlecTs B xone | OdopynoBanue TP*
- M€Y, JKenesa, ajlto- | crnocodaMu Mo- | IEMOHCTPALMOHHOTO | Annapam 011 npoee-
MUHHS 110 UX MOJI0- Jy4YeHUs HEMe- | U J1a0OpaTOPHOTIO | OeHUA XUMUYECKUX
JKEHHIO B IEPUOANYEC- | TAJJIOB, UX JKCIIEpPUMEHTA. npoueccos (AIIXP)
CKOM CUCTEME XHUMU- | CBOMCTBAMH Annapam 013 npoge-
YECKHUX 3JIEMEHTOB O0eHUA XUMUUECKUX
J.1. MenneneeBa u peakyui (AIIXP),
OCOOEHHOCTSIM CTPO- npubop ona noyue-
€HUS UX aTOMOB. HUA 2306 UIU anna-
pam Kunna
13] 4 | Meramnst B ipupoze: | [TosHakomuthest | OnuceiBaTh CBOM- Oo6opynoBanne TP*
PYIbl YEPHBIX, I[BET- | C OCHOBHBIMU CTBa BEILECTB B X01€ | Annapam 01 npoge-
HBIX, IparoleHHbIX Croco0aMu Mo- | AEMOHCTPALIMOHHOTO | OeHUA XUMUUECKUX
meTanoB. [IpakTu- Ty4yeHus Heme- | U JabopaToOpHOTO npoueccoes (AIIXP)
yeckast pabora Nel0) | tamios JKCIIEpPUMEHTA. Jlamuuk xnopuo-
«DK30TEepMHUECKHE UOHO8
peaKIHum. Annapam 0aa npoge-
O0€eHUA XUMUUECKUX
[IpakTuyeckas pa- peaxyuii (AIIXP),
6ota Ne 11 «39up0- npubop ona noyue-
TEPMUYECKUE peaK- HUA 2306 UIU anna-
1A0%0%0% pam Kunna
14, 5 XapakTepHbIE Me- Hayuutbes no- | Pabomams ¢ nabo- | Www.univertv.ru
TaJUTMYecKue, u3n- | Jy4aTh Me- paTopHbIM 000pyn0- | Qdopydosanue TP*
4eCKUE U XUMUYe- TaJuIbl U3 COJIEN | BaHWEM U Harpesa-
CKHE CBOMCTBA, BHYT- | U HEKOTOPBIE TEJIbHBIMU IPUOO- Annapar 1Jisl npoBe-
pEHHee CTpOeHHe Me- | ra3o00pa3Hble pamMu B COOTBET- JAeHUs] XUMHYECKNX
TAJUIOB. BENIECTBA cTBUM ¢ paBwiiamu | peakumid (AIIXP),
TEXHUKU 0€30I1aCHO- | MPHOOP AJIs MoJTyqe-
CTH. HHS ra30B WIH ai-
Buinoanams npo- napar Kunna
CTEHIINE PUEMBI
oOparreHus ¢ 1abo-
paTopHBIM 000pY/10-
BAHHUEM.
15/ 6 | Ilonarue aktuBHBIX U | Hayuntbes mo- | Pabomams ¢ mabo- | OGopynoBaHue
MMACCUBHBIX METaJl- Jy4aTb Me- patropHbiM 00opyno- | TP*Anmapat s

noB. [Tonw3a u Bpen
METAJIJIOB ISl Yello-
Beka. [IpakTuueckas

TaJIJIBI U3 COJIEH
Y HEKOTOpPBIE
razoo0pasHbie

BaHUEM U HarpeBa-
TETHHBIMU TPUOO-
paMH B COOTBET-
CTBHUHM C IPAaBUJIAMH

HpOBe}IeHI/HI XUMHU-
YEeCKHMX peaKuui
(AIIXP), npu 60p

11
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Ne Ne Ha3Banue Tem u ey u3yue- Xapakrtepuctuka | CpeacrBa o0yuyeHus,
YPOK | YPOK YPOKOB HUS TEMbI y4eOHoi1 esiTesb- B ToM unciae UKT
a aB ypoka HOCTH Y4YALIUXCS
Teme
pabota Ne 12 «Kaue- | BemiectBa. po- | TEXHUKH 0€30MACHO- | JJIsl MOJIyYeHHs Ta-
CTBEHHBIC PEAKITUU BOJIUTH Kaue- CTH. 30B WJIN anmapart
Ha MOHBI METAJNIOB» | CTBEHHBIE peak- | Buinoauams npo- Kunna
MY HA HOHBI CTEHIINE TPUEMBI
oOparieHus ¢ abo-
paTopHBIM 000pYyI0-
BaHUEM.
Tema 4 HeMeTaLIBI
16/ 1 | Hemeramsl B ipu- [To3nakomuthes | Pabotath B rpynmax. | www.alchimik.ru
pone. Mcnonb3oBa- C OCHOBHBIMU Boinonusate xumuye-
HUE MPUPOJHBIX Pe- | CMOCO0aMHM MO- | CKHU AKCIIEPUMEHT, Oo6opynosanne TP*
CYpCOB. JTy4yeHUs OKCH- | cobOmionas nmpasuia | Annapam 01s npoge-
JIOB METAJVIOB M | TEXHUKHU O€30I1aCHO- | OeHUsA XUMUUECKUX
HEMETAIIIOB ctu. OnuckeIBaTh XU- peaxuuit (AIIXP)
MUYECKUE PEaKIINH,
HaAOJIFOJaeMBIE B
X0/JI€ IEMOHCTpaIu-
OHHOTO M J1abopa-
TOPHOTO 3KCIEpHU-
MEHTOB. Y4acTBO-
BaTh B COBMECTHOM
00CYXJIEHUU Pe3yIib-
TaTOB OTIBITOB.
17) 2 CrpoeHue aToMOB ITo3nakomuthest | PaGorats B rpynnax. | O6opynoBanue TP*
HeMetasuioB. CTpoe- | ¢ 0COOEHHO- BoinonusaTe xumuue- | Annapam 015 npoge-
HUS MOJIEKY]I HEMe- | CTSIMU CTPOCHHUS | CKUM SKCIICPUMEHT, | OeHUSA XUMUUECKUX
TaJIJIOB. METaJIJIOB coOmtonast npaBuna | peakuyuii (AIIXP)
TEXHUKU O€3011acHO-
ctu. OnuckIBaTh XH-
MUYECKHE PEaKInH,
Ha0Jt0/1aeMbI€ B
X0JI€ IEMOHCTpaLH-
OHHOTO | J1abopa-
TOPHOTO 3KCIIEPHU-
MEHTOB. ¥Y4acTBO-
BaTh B COBMECTHOM
00CYyXKI€HUU Pe3yIlb-
TaTOB ONBITOB.
18] 3 | ®usnyeckue CBOM- Hayuutbes no- | Pabomams ¢ mabo- | www.alchimik.ru

CTBa HEMETAIIOB.
CocTaB 1 cBOMCTBa
MPOCTHIX BEIIECTB -
HEMETAJIJIOB.

JIy4aTb HCKOTO-
PBIC OKCHUABI

paTtopHbIM 000py/10-
BaHHEM U Harpena-
TEJIbHBIMU TIPUOO-
pamH B COOTBET-
CTBUHU C NIpaBUJIaAMHU
TEXHHUKHU 0e30IacHo-
CTH.

Buinonname npo-
CTEHIINE IIPUEMBI

Www.univertv.ru
WWw.nigma.ru

12
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Ne Ne Ha3Banue Tem u ey u3yue- Xapakrtepuctuka | CpeacrBa o0yuyeHus,
YPOK | YPOK YPOKOB HUS TEMbI y4eOHoi1 esiTesb- B ToM unciae UKT
a aB ypoka HOCTH Y4YALIUXCS
Teme
oOparieHus ¢ abo-
paTopHBIM 000pYyI0-
BaHUEM.
19/, 4 Psin anekrpoorpuna- | Hayuutees mo- | Pabomams ¢ nabo- Oo6opynoBanue TP*
TEIbHOCTU HEMETaJl- | Jy4aTb HEKOTO- | PaTOpPHBIM 000pyno- | Annapam 015 npoge-
J0B. XUMUYECKHE pbI€ OKCHJIbI BaHUEM U Harpesa- OEHUA XUMUYECKUX
CBOICTBA HEMETAaI- TEJIbHBIMU TPUOO- peaxyui (AIIXP)
JIOB. pamMH B COOTBET-
CTBUHU C MpaBUIaAMHU
TEXHHUKHU 0€30I1acCHO-
CTH.
Buinoansams nipo-
CTeHIlre mpUueMbl
oOparenusi ¢ abo-
paTopHbIM 000pyI0-
BaHUEM.
200 5 [TpakTrueckas mkana | MU3yuuts cBoil- | Buinoauams npo- Oo6opynoBanue TP*
AJIEKTPOOTPHULIATEb- | CTBA HEMETAJ- | CTEHILINE IPUEMbI Annapam 014 npoge-
HOCTU aTOMOB. Heme- | 0B okucnute- | oOpaileHus ¢ 1abo- | OeHus Xumuueckux
TAJUJIbI - OKUCIUTENN | JICH. paTopHbIM 000pynO- | peaxyuii (AIIXP)
Y BOCCTAHOBUTEIIH. BaHUEM.
B3anmopericteue ¢
MPOCTBIMU U CJIOXK-
HBIMU BEIIECTBAM.
21) 6 OO6mmas xapakrepu- 0O06061muTh 3Ha- | Onpedenamov no ncxm?
CTHKa HEMETAJUIOB HUS O HEMETANl- | mabauye ux noao-
TJIaBHBIX MOATPYIIT nax. JHceHue u 0cooenHo-
IV-VII rpynn B cBsi3u cmu cmpoeHus.
C UX MOJIO)KEHHEM B
MIEPUOTUYECKON CH-
CTEME XMMUYECKUX
sanemenTtoB J[.1.
MenneneeBa u 0co-
OEHHOCTSIMU CTpOE-
HUS UX aTOMOB.
22) 7 | Xapakrepuble Xxumu- | U3yunts cBOU- | Onpedensmob no www.alchimik.ru

YeCKHEe CBOMCTBA
MPOCTBIX BEUIECTB U
CO€OUHEHUN HEME-
TaJJIOB - TAJIOTCHOB,
KHUCJIOPOJa, CEPHI,
asoTa, pocdopa, yr-
Jepoa, KpEMHHUSIL.
IIpakTrueckas pa-
6ota Nel3 «IlmaBie-
HUE U KPUCTaJIN3a-
LUl CEPBD)

CTBa HEMCTAJI-

JIOB- TAJIOT'CHOB.

mabauye ux nouo-
Jicenue u 0cobenHo-
cmu CmpoeHusl.

www.nigma.ru

Oobopynosanue TP*
Tepmope3ucmopmnutii
oamuuk memnepa-
mypul, oamyux pH,
0amuuK 31eKmpo-
npoeoonocmu, anna-
pam 013 npoeedenus
XUMUYECKUX PeaK-
yuit (AIIXP), maz-
HUMHAA MEUWAIKa

13
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Ne Ne Ha3Banue Tem u ey u3yue- Xapakrtepuctuka | CpeacrBa o0yuyeHus,
YPOK | YPOK YPOKOB HUS TEMbI y4eOHoi1 esiTesb- B ToM unciae UKT
a aB ypoka HOCTH y4YaIuXcs
Teme
[TpakTuyeckas pa-
6ota Nel4 «Jleruapa-
TaIus CoJICH»
23] 8 Pemenue 3ananuii Ha | YMeTh 3anucel- | Onpedensims no Incxo
COCTaBJICHUE YpaBHE- | BaTh YpaBHEHUS | mabiuye ux nouo-
HUI XMMHYECKHX pe- | peakuui Jicenue u 0cobeHHo-
aKIui. cmu CmpoeHusl.
24) 9 [TpakTuyeckas pa- Pabomams ¢ 1abo- | www.alchimik.ru
6ota Nel3 «IlnaBme- paropHbIM 000pysO- | WWW.Nigma.ru
HUE U KpHCTaJlIn3a- BaHMEM U HarpeBa-
s CepbD) TEJILHBIMU TIPUO0- Oo6opynoBanue TP*
paMu B COOTBET- Tepmopezucmopmulii
[IpakTuyeckas pa- CTBHH C TIPAaBUWIIAaMHU | damuuKk memnepa-
6ota Nel4 «Jlernnpa- TEXHUKU Oe30n1acHO- | mypsl, damuuk pH,
TaIyst CONei» CTH. 0amyuK 3J1eKmpo-
Buinonnuams npo- npoeoonocmu, anna-
CTEUILINE MPUEMBI pam 011 nposedenus
oOpareHus ¢ 1abo- | Xxumuueckux peax-
paTopHbIM 000pynO- | yuit (AILXP), maz-
BaHHEM. HUMHAA MeUanKa
25) 10 | IIpaktuyeckas pa- Pabomamy ¢ mabo- | www.alchimik.ru
6ota Ne 15 «Okcne- paTopHBIM 000pyZO- | WWW.Nigma.ru
pUMEHTANBHEIC 3a- BaHUEM U HarpeBa-
Jla4yM 110 pacro3HaBa- TEJIbHBIMU TIPU6O- Oo6opynoBanune TP*
HUIO U IIOIYyYEHUIO paMu B COOTBET- Tepmopeszucmopmnutii
BEIIIECTB» CTBUM C NIPaBUIAMH | OamMyuK memnepa-
TEXHUKU Oe30I1aCHO- | mypsl, damuuk pH,
CTH. 0amuuK 31eKmpo-
Buinonname npo- npoeoonocmu, anna-
CTeHIINe IPUEMbI pam 013 npoeedenu
oOpatieHus ¢ 1a00- | Xumuueckux peax-
paTtopHbIM 000pyao- | yuii (AIIXP), mae-
BaHUEM. HUMHAA MeUaIKa
Tema S Xumus 1 310poBbe
26 1 | CocraB u cpeactsa [Mo3nakomuthes | Pabotath B rpynmax. | www.alchimik.ru

COBPEMEHHBIX U CTa-
PUHHBIX CPEACTB TH-
TUEHBI, pOJIb XUMHYe-
CKMX 3HaHUH B Ipa-
MOTHOM BbIOOpE 3TUX
CPEICTB; MOJIE3HBIC

C OCHOBHBIMH
crocodamu mo-
JTy4eHUs] OCHO-
BaHWH

BEITTOIHATE XUMUYE-
CKHI 3KCIIEPUMEHT,
co0uro1ast mpaBuiIa
TEXHUKHU 0€30I1acHO-
cti. ONIUCHIBaTh XH-
MHUYECKUE PEaKIIHH,
HaOII01aeEMEIE B

www.nigma.ru

Oo6opynoBanue TP*
Tepmopezucmopnuwiii
oamuuxk memnepa-
mypul, oamyux pH,

14
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Ne Ne Ha3Banue Tem u ey u3yue- Xapakrtepuctuka | CpeacrBa o0yuyeHus,
YPOK | YPOK YPOKOB HUS TEMbI y4eOHoi1 esiTesb- B ToM unciae UKT
a aB ypoka HOCTH y4YaIuXcs
Teme
COBETHI 110 YXO0.y 32 X0/l IEMOHCTpALU- | OamMYUK IJ1IeKmpo-
II0JIOCTBIO pTa. OHHOTO U JIabopa- npoeoonocmu, anna-
TOPHOT'O IKCIIEPU- pam 01sa npoeedenus
MEHTOB. Y4acTBO- XUMUYECKUX peakK-
BaTh B COBMECTHOM uuit (AIIXP), maz-
00CYKIICHUY PE3YIib- | HUMHAA MEWANIKA
TaTOB OIIBITOB.

27, 2 OcnoBuble cocTaBiisi- | [losnakomuthes | Paborats B rpynmax. | O6opynoBanue TP*
IOLIUE 37J0POBOT0 00- | C OCHOBHBIMU Bemnonusate xumuue- | Tepmopesucmopnutii
pa3za xu3nu. [Ipa- croco0am Mo- | CKHid SKCIIEPUMEHT, | OAMYuUK  memnepa-
BUJIA TTOJIEP KAHUS Jy4eHUs OCHO- | coOyrojast mpaBuia | mypel, oamuuk pH,
3/10pOBOT0 00pa3a BaHUU TEXHUKU O€30IIaCHO- | 0amuuKk  I1eKmpo-
YKU3HU. cti. OnuceIBaTh XU- | HPOBOOHOCMU, ANNA-

MUYECKHE pEaKluu, | pam 011 nPO6eoeHUs
HaOJr01aeMble B XUMUYECKUX  peak-
xoae neMoHcTpauu- | yuit (AIIXP), maz-
OHHOT0 U J1abopa- HUMHAA MeuanKa
TOPHOTO 3KCIEpHU-

MEHTOB. Y4acTBO-

BaTh B COBMECTHOM

00CYXJIeHUH pe3yJlb-

TaTOB ONBITOB.

28] 3 | Poap xumuueckux Hayuutbes no- | Pabomamuc nabopa- | Www.univertv.ru
3HaHWUW [IPU aHaIM3€e | Jy4yaTb OCHOBa- | TOPHBIM 000pyAoBa- | Odopydosanue TP*
B3aMMOJICHCTBUS Op- | HUS HUEM U Harpesareib- | Tepmopesucmophotii
raHu3Ma Cc BHEIIHEN HBIMH IpUOOpaMH B | damuuk  memnepa-
Cpenon. COOTBETCTBUH C Mpa- | mypel, oamuux pH,

BUJIAMU TEXHUKHU oamuuK  31eKmpo-
0€30MaCHOCTH. npoeoonocmu, anna-
BuvinoansamonpocTei- | pam 011 npoéedeHus
IIUE IPUEMBI 00pa- | XUMUYECKUX  peak-
uieHus ¢ gadoparop- | yuut (AIIXP), mae-
HBIM 000pya0Ba- HUMHAA MeuanKa
HUEM.
Tema 6 XUMHS M IKOJIOTHS
29/ 1 | OcHoBHble Bujpb 3a- | [To3Hakomuthest | PaGorars B rpymmax. | www.alchimik.ru

TPSA3HEHHUI aTMO-
chephl 1 UX UCTOU-
HUKH.

C OCHOBHBIMH
croco0amu 1mo-
Ty4eHus: Heop-
TAHNYCCKHUX
KHCJIOT

BEITTOIHATE XUMUYeE-
CKHI 3KCIIEPUMEHT,
co0uro1as paBuiIa
TEXHUKHU 0€30I1acHO-
cti. ONIUCHIBaTh XHU-
MUYECKUE PEaKIIHH,
HaOJII01aeMEIE B
X0J1€ IEMOHCTPAIIH-
OHHOTO U J1abopa-
TOPHOTO 3KCIIePH-
MEHTOB. Y4acTBO-
BaTh B COBMECTHOM

Oo6opynoBanue TP*
Tepmopezucmopmuwiit
oamuuK memnepa-
mypul, oamyux pH,
0amuuK 3J1eKmpo-
npoeoonocmu, anna-
pam 011 npoeedenus
XUMUYECKUX PeaK-
yui (AIIXP), maz-
HUMHAA MeuanKa

15



http://www.univertv.ru/
http://www.alchimik.ru/

YPOK
aB

TEME

Ha3zBanue Tem n
YPOKOB

ey u3yue-
HHS TeMbI
ypoka

XapakTepucTuka
yueOHOH aesiTe/b-
HOCTH Y4YALIUXCS

CpencrBa o0yueHus,
B ToM yuciae UKT

00CYXIEHUU Pe3yIib-
TaTOB OIBITOB.

30,

Bona. Bona B mac-
mTabax IJIaHEeTHI.
OuncTKa MUTHEBOM
BOJIbI. [IpakTrueckas
pabota Ne 16 «Ompe-
nenenue pH pactso-
POBY»

Ilo3HakoMUThECS
C OCHOBHBIMH
crocodamu Io-
Jy4YeHUs HeOop-
TaHUYECKUX
KHCJIOT

PabotaTs B rpynmnax.
BBINOIHATE XUMHYE-
CKHI 3KCIIEPUMEHT,
co0uro1ast mpaBuiIa
TEXHHKH 0€30I1acHO-
ctu. OIKCHIBATH XU-
MUYECKHUE PEAKIIHNH,
HaOJII0acMEIC B
X0J1¢ IEMOHCTPAIIH-
OHHOTO U Jlabopa-
TOPHOT'O YKCIIEPH-
MCHTOB. Y4aCTBO-
BaTh B COBMECTHOM
00CYXKI€HUU Pe3yIlb-
TaTOB OIIBITOB.

Oobopynosanue TP*
Tepmopesucmopmotii
oamyux  memnepa-
mypul, oamuux pH,
oamyux  j1eKmpo-
npoeoonocmu, anna-
pam 01 npoeedenus
XUMUYECKUX  peakK-
uuii (AIIXP), maz-
HUMHAA MeuanKa

31,

[TapHuKOBBIH 3¢h-
dekT, rimodanbHOE
NOTEIUICHUE KIIUMaTa
U MX BO3MOXKHBIC I10-
CIICICTBUSI.

Ornpenenutpb
BIIMSIHHE TIApHU-
KOBOTO 3 dekTa

Pabotats B rpynmax.
Boinmonusate xumuye-
CKMI 3KCIIEPUMEHT,
coOroast mpaBuiIa
TEXHUKHU 0€30I1acHo-
ct. OnuceIBaTh Xu-
MUYECKHE PEaKIUH,
HaAOJIFOJaeMBIE B
X0J1€ IEMOHCTPAIIH-
OHHOTO U J1abopa-
TOPHOTO 3KCIIEPHU-
MEHTOB. Y4acTBO-
BaTh B COBMECTHOM
00CYXJIEHUH pe3yJb-
TaTOB ONBITOB.

Oo6opynoBanue 1Jis
IKCMEePUMEHTa

32]

O30HOBBII CIOH U
€ro 3HaYeHHE JIs
JKH3HHM Ha 3eMire. 3a-
IMTa aTMoc(eprl OT
3arps3HEHUsI.

Ponb 030HOBOTO
CIIOSl U3YYUTH

PaGorats B rpymnmax.
BeImonHATE XuMHYe-
CKUU SKCIIEPUMEHT,
coOJro1ast mpaBuiia
TEXHHUKHU 0e30IacHo-
ctu. ONUCHIBATh XU-
MUYECKHE PEaKInH,
HaOJIro1aeMbIE B
X0/JIe IEMOHCTpaIH-
OHHOTO | JJabopa-
TOPHOTO KCIEpHU-
MEHTOB. Y4acTBO-
BaTh B COBMECTHOM
00CYXI€HUU Pe3yIlb-
TaTOB ONBITOB.

OobopynoBanune 1Jis
IKCIEPUMEHTA
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Ne Ne Ha3Banue Tem u ey u3yue- Xapakrtepuctuka | CpeacrBa o0yuyeHus,
YPOK | YPOK YPOKOB HUA TEeMbI yueOHOH aesiTe/b- B ToM yuciae UKT
a aB ypoka HOCTH Y4YALIUXCS
Teme
33 5 Hedts u Hegrenpo- | CoctaB u cBoii- | PabGorats B rpymnmnax. | Odopyaosanue TP*
nykTel. Hed1h Kak cTBa HEPTH Boinonusate xumnue- | Tepmopesucmopnutii
TOTLIIUBO. U3Y4UTh CKHM DKCIIEPUMEHT, | Oamuuk memnepa-
coOuofas mpaBuiia | mypel, damuuk pH,
TEXHUKU O0€30IIaCHO- | OamuuK 31eKmpo-
ctu. OnKCHIBATh XU- | HPOBOOHOCHMU, AnNa-
MUYECKUE PEAKUUHU, | pam 0a npoeedeHus
Habr0aeMbIe B XUMUYECKUX peakK-
XoJie neMoHcTpau- | yuit (AIIXP), maz-
OHHOTO U J1abopa- HUMHAA MeuanKa
TOPHOTO KCIEepHU-
MEHTOB. ¥Y4acTBO-
BaTh B COBMECTHOM
00CYXKII€HUU Pe3yIlb-
TaTOB ONBITOB.
34 6 3arpsi3HEHUSI MUPO- Pabomamuc nabopa- | O6opynoBanue ajs

BBIX BOJOE€MOB. JInu-
Hasi OTBETCTBEHHOCTb
KaXJI0T0 YeJIoBeKa 3a
0e30MacHyr0 OKpyXa-
o1yro cpeny. [Ipax-
THYeCcKas pabota
Nel7 «Ilepechiiien-
HBIE PaCTBOPBI»

TOPHBIM 000PYAOBa-
HUEM U HarpeBaTellb-
HBIMU [TPHUOOpaMH B
COOTBETCTBUHU C TIpa-
BUJIAMH TEXHHUKHU
0€30MacCHOCTH.
Buinonnsamsrpocreit-
1IMe npuemsl oOpa-
HICHUS ¢ J1abopaTop-
HBIM 000py0Ba-
HUEM.

IKCIICpUMEHTA

Tepmopeszucmopnuwtii
oamuux  memnepa-
mypst, oamuuxk pH,
oamuuxK  J1eKmpo-
npoeoonocmu, anna-
pam 013 nposedenHus
XUMUYECKUX  peak-
uui (AIIXP), mae-
HUMHAA Meuanka
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KasiennapHoe — TeMaTnyeckoe NJIaHHUPOBaHHe

Ne

YPOK
aB

TEeMe

Ha3Banue Tem u ypoKkoB

KoJ-Bo
4acoB

[ara npose-
JAeHHA

IIpumeua-
HHE

Tema 1 BemnecTBa

Hemuoro u3 ucropun xumun. XuMust BYEpa,
ceroJiHs, 3aBTpa. BemecTro, pusnueckue
CBOMCTBA BEIIECTB.

05.09.2025

Otanyne ynucThIX BemecTB oT cmecei. Crio-
coOnlI pa3nenenus cmeceil. [Ipaktuyeckas
pabota Nel «HucTtble BelecTBa U CMECH»

12.09.2025

[IpakTudeckas padora Ne2 «OuucTKa BOJBI
OT PacTBOPUMBIX MPUMECEII»

19.09.2025

Tema 2 XuMH4ecKHe Pe€akKnuu

[Ipu3zHaku xumMuueckux peakuuii. Kimaccu-
(duKams XUMUYECKUX PeaKIuil 1o pasiny-
HBIM MTPU3HAKAM.

1

26.09.2025

DnekTponuTHdeckas auccounanus. [pakru-
yeckas padora Ne 3 «DnekTpoauTrieckas
JIUCCOITUATITUS

03.10.2025

DIEKTPOUTHI U HEANEKTPOIUTHI. [IpakTrye-
ckas pabota Ne 4 «CunbHble U crabble dJIeK-
TPOJIUTHI»

10.10.2025

[TpakTiueckas pabota N5 «Bnusinue Tem-
MepaTypbl HA TUCCOLIMALIAIO»

17.10.2025

Peakuuun nonnoro oomena. [Ipakruueckas
pabota Ne6 «BnusiHue KOHIIEHTpau pac-
TBOpa Ha Auccounanuio» [Ipaktuyeckas pa-
6ota Ne7 «BnusiHue pacTBOpUTENS HA TUCCO-
LIUALIHAIO»

24.10.2025

OKHCIUTEIIFHO-BOCCTAHOBUTEIILHEIC pcCak-
ouu. OKHCIUTEIN U BOCCTAHOBHUTEIIU.

07.11.2025

Tema 3 MeTa/LIbBI

10.

OO11ast xapakTepUCTHUKA METAJIJIOB TTIaBHBIX
noarpyni [-III rpynir B ¢BsI3K ¢ UX MOJI0XKe-
HUEM B IIEPUOIUYECKON CUCTEME XUMUYE-
ckux anemeHToB J[.M1.MenaeneeBa u ocooeH-
HOCTH CTpOeHHsI ux aToMoB. [IpakTuueckas
pabota Ne§ «M3ydyenue pusnueckux
CBOMCTB METAJJIOBY

1

14.11.2025

11.

XapakTepHbIE XUMUYECKHE CBOMCTBA ITPO-
CTBIX BEILLECTB U COCAMHEHUN METAJIOB -
LIEJIOYHBIX, IIETOYHO3eMENbHBIX [IpakTrnye-
ckas pabota Ne9 «M3yueHue Gpusnueckux
CBOMCTB METAJUIOB)

21.11.2025
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YPOK
aB

TEME

Ha3Banue Tem u ypokoB

Koa-Bo
yacoB

Hdara npose-
AeHust

Mpumeua-
HHE

XapakTepucTUKa MepexoIHbIX AIEMEHTOB -
MEH, Kele3a, AITFOMUHUS 110 UX M0JI0XKE-
HUIO B IEPUOINYECKON CCTeMEe XUMHYe-
ckux 3semenToB [[.. MenneneeBa u oco-
OEHHOCTSIM CTPOCHHUSI UX ATOMOB.

28.11.2025

13.

Merassl B Ipupojie: pyibl YEPHBIX, LIBET-
HBIX, IparoLeHHbIX MeTauIoB. [IpakTuye-
ckas pabora Nel() «Dx30TepMudecKre peak-
LN,

[TpakTrueckas padorta Ne 11 «Dumorepmu-
YECKUE PEAKIINI

05.12.2025

14.

XapakTepHble MeTa/lIndeckue, (puandeckue
Y XMMUYECKHE CBOMCTBA, BHYTPEHHEE CTpOe-
HUE METAJUIOB.

12.12.2025

15.

[ToHsiTHE aKTUBHBIX U TACCUBHBIX METAJIJIOB.
[Tonb3a 1 Bpesr METaIOB JUIs YEJIOBEKA.
[IpakTuyeckas padora Ne 12 «KavecTBen-
Hbl€ peaKM1 Ha HOHbl METAJJIOBY

19.12.2025

Tema 4 HeMeTAIIBI

16.

Hemerasisl B ipupoe. Mcnonb3oBanue
IIPUPOJHBIX PECYPCOB.

26.12.2025

17.

CTpOCHI/IC aTOMOB HEMCTAJIJIOB. CTpOGHI/IH
MOJICKYJI HCMCTAJIJIOB.

16.01.2026

18.

duzndyeckue cBoicTBa HeMeTauIoB. CocTaB
1 CBOMCTBA IMPOCTHIX BEHICCTB - HCMCTAJIJIOB.

23.01.2026

19.

Psn anexTpooTpuiaTeIbHOCTH HEMETAIIOB.
XUMHYECKHE CBOMCTBA HEMETAJIOB.

30.01.2026

20.

[IpakTrueckas mKanza 3IeKTPOOTPULIATEITb-
HOCTH aTOMOB. HeMeTasuibl - OKUCIUTENN U
BOCCTaHOBUTENU. B3anmoneicTeue ¢ npo-
CTBIMH U CJIO)KHBIMH BEIIECTBAM.

06.02.2026

21.

OO6mras xapakTepucTUKa HEMETAILIOB TJIaB-
HbIX noarpynmn IV-VII rpynn B ¢BsA3M ¢ ux
MOJI0KEHUEM B IEPUOJIUYECKON CUCTEME XU-
Muueckux aneMeHToB J[.M. Menzaeneesa u
0COOEHHOCTSIMU CTPOCHHS X aTOMOB.

13.02.2026

22.

XapakTepHble XMMUYECKHE CBOMCTBA MTPO-
CTBIX BEIIECTB U COCIMHECHU HEMETAIIJIOB -
raJIOTeHOB, KUCIOPOa, Cephl, a30Ta, (hoc-
dopa, yraepona, kpemuus. [Ipaktudeckas
pabota Nel3 «[InaBieHue U KpUCTAILITU3AIUS
cepu»

[IpakTuueckas padota Nel4 «Jlermapararus
coJIel»

20.02.2026
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Ne Ne Ha3Banue Tem u ypokoB Koua-Bo | lara npoBe- | IIlpumeua-
YPOK | YPOK 4acoB JAeHust HHe
a aB
Teme

23. 8 Pemenue 3ananuit Ha cocTaBiieHue ypaBue- | 1 27.02.2026
HUW XUMUYECKUX PEAKLIUN.

24, 9 [TpakTuueckas pabota Nel3 «IlnaBnenue u 1 06.03.2026
KPHUCTAJTU3AIHS CEPhI»
[MpakTudeckas padora Nel4 «Jleruapararus
coJien»

25. 10 | [Ipaxrtuueckas padora Ne 15 «Okcnepumen- | 1 13.03.2026
TaJbHBIC 33]]a41 MO0 PACIO3HABAHUIO U MOTY-
YEHUIO BEIIECTBY

Tema 5 xumusi ¥ 310pOBbe

26. 1 CocraB ¥ cpe/icTBa COBPEMEHHBIX U CTapuH- | 1 20.03.2026
HBIX CPEJICTB TUTHEHBI, POJIb XUMHUECKUX
3HaHUH B TPaMOTHOM BEIOOpE 3TUX CPE/CTB;
MIOJIE3HBIE COBETHI MO YXOY 32 MOJIOCThIO
pra.

217. 2 OcHOBHBIE COCTaBIISIOLINE 3J0POBOTO 00- 1 27.03.2026
pasa xxu3Hu. [IpaBuna nmoaaepxanus 310po-
BOT0 00pasa >KHU3HH.

28. 3 | Poip xuMuYeCcKMX 3HAHWHW NIpH aHAM3e B3a- | 1 10.04.2026
MMOJICHCTBUS OpraHU3Ma C BHEIIHEH cpe-
JI0M.

Tema 6 Xumus ¥ IK0JIOTHS

29. 1 OcHoBHbIE BUBI 3arpsa3HeHH atMocdepbl 1 | 1 17.04.2026
WX UCTOYHUKH.

30. 2 Boma. Boga B maciiTabax miaHeThl. 1 24.04.2026
Ouncrka nuTheBol Boabl. [IpakTuyeckas pa-
6ota Ne 16 «Omnpenenenue pH pacTtBopoB»

31. 3 | Ilapuukosslit 3¢ dexr, rmodampHOe oTemie- | 1 01.05.2026
HUE KJIMMAaTa U X BO3MOXKHBIE TOCIIEICTBUSL.

32. 4 | O30HOBBI CJIOW W €r0 3HAYCHUE JUIs )KU3HU | 1 08.05.2026
Ha 3emiie. 3amuTa aTMoc(hepsl OT 3arps3He-
HUSI.

33. 5 | Hedtb u Hedrenponyktsl. HedpTh kak ToI1- 1 15.05.2026
JIMBO.

34. 6 | 3arps3HeHHs MUPOBBIX BOZ0eMOB. JInyHas 1 22.05.2026

OTBETCTBEHHOCTb Ka)JIOTO YeJIOBeKa 3a 0e3-
OTIaCHYIO OKpYykarolyto cpeny. [Ipaktuye-
ckast pabota Nel7 «Ilepeckimennsie pac-
TBOPBI)

20



5.Kpurepuu ollcHMBAHUS VIAINMXCS IO NIPEeIMETY

KoHTposb pe3ynbTaToB 00y4eHHs B COOTBETCTBHH C JAHHON 00pa30BaTeIbHOM MPOrpaMMOit
NPOBOIUTCS B (hOpPME MUCHMEHHBIX M 9KCIIEPUMEHTAIBHBIX PadoT, MpeAIoIaracTcs MpoBeeHNe
IIPOMEKYTOUHOM U UTOroBOM arrectanuu . [[pomexyrounas arrectanus IpOBOJUTCS B BUJIE Te-
CTHUPOBAHUS 110 TEMaM Kypca, IPUHUMAIOTCS OTYETHI IO MIPAKTUUYECKUM paboTaM, CaMOCTOSTENb-
HbIE TBOPUYECKUE PabOThI, UTOTOBbIE YUeOHO-HCCIIEeI0BAaTENIbCKIE MTPOEKTHI . ITOroBoe 3aHsTHe
MPOXOJUT B BUJI€ HAYYHO-TIPAKTUYECKONU KOH(MEPEHIINMH UIIH KPYTJIOTo CTOJIa, TJe 3acIyIINBa-
HOTCA JOKJIabl yHalllUuXCs 110 BH6p3.HHOfI TEMC UCCJIICAOBAHUA, KOTOPBIC MOT'YT OBITE nmpeacraBs-
aeHsl B hopMme pedeparta uiu 0TuéTa M0 UCCIIEA0BATENBCKOM padoTe.

6.0nucanue MAaTepPUAJLHO-TEXHUYECKOro H YIYe0HO-MeTOAnYIeCcKoro ooecneuenus Padoueii
MPOrpaMMbl.

1. Apkasenko JI.H., OcumoB A.A. cuctema caMOJIeNIbHBIX PUOOPOB M YCTAHOBOK //XUMUS B
mkose.- 1990.-Ne2.- ¢.52-56

2. Tabpuensa O.C., Bockoboitnukosa H.I1., SlurykoBa A.B. HacronpHas kHura yanrens. Xu-
Mmust. 8 kiacc. - M. [Ipoda, 2002

3. T'abpuensn O.C., Bockobounurxosa H.I1., Awyxosa A.B. Hacmonvhas knuea yuumens. Xu-
mus. 9 knacce. -M.:Ipogha, 2002

Kpaysep b.,®pumantin M, Xumus. Jlabopatopusiii npaktukym. — M. : Xumus,1995.
Onwrun O. [laBaiite xumuuuM. — M. : Jlerckas nuteparypa, 2001.
PusBanoBa A.K., Munm — ropesnka /it U3roToBJISHUS U3enuil U3 crekna // Xumus B
mkone. — 2002. - Ne6. —c. 70 — 73.
7. 1. Onveun O. Jasaiime noxumuuum - M.: [Jlemckasn numepamypa, 2001.

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

9. 3. Auoaxmuueckue mamepuanvl: Komniexmol kapmouek-uncmpyKyuii 015 npoeoenus

10. rabopamopmwvix u npakmuyeckux pabom.

11. ona yuumens:

12. 1. T. E, [lecnuna, npoepamma snekmugrozo kypca, “Xumus 8-9 knaccol”. - M.: /lpogpa, 201 1.

13. 2. I'abpuenan O. C., Ocmpoymos U. I. Hacmonvhas knuea yuumens. Xumus. 9 knacc. - M.:
Hpogpa, 2011.

©o ok

becnanos I1.H., /lopogpeee M.B. Memoouueckoe nocobue Peanuzayus obpazosamenbHoix
npozpamm ecmecmeeHHOHAYUHOU U MEXHO102UYeCKOll HANPAei1eHHOCHel O XUMUU C UC-
noav3zoeanuem 0oopyoosanus yenmpa « Touxka pocma» Mockea, 2021

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

3. www.it-n.ru,
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4. www.zavuch.info
5. http://lwww.xumuk.ru/
6. http://www.openclass.ru/

Ooopvaosauue Touxku Pocta

JlaTuuk Temieparypsl (TepMOIIapHbIi ), CIUPTOBKA, JaTYMK TEMIIEPATYPHI INIATUHOBBIN, TEPMO-
METp, IIEKTPUUECKas TUNIUTKA, TATUYUK AIIEKTPOIPOBOIHOCTH, IUPPOBOKH MUKPOCKOTI, TIPUOOD
JUISL OIIBITOB C 3JIEKTPUUECKUM TOKOM, BECHI 3JIEKTPOHHBIE, IPUOOP /JIs ONPEAEIEHUS COCTaBa
BO3/yXa, JaTYUK ONTUYECKOH IJIOTHOCTH, JaTuuk pH, no3arop o0bEMa )xuIKOCTH, OIOpETKa,
JaTYUK TeMIIEpaTyphbl INIATUHOBBIN, 1aTUYMK JAaBJICHHs, MAarHUTHAs MeIlanka, Ipuoop Ui WLIo-
CTpaLMM 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakluy OT YCIOBUH, anmapar Ajs pOBEICHUS
xumuyeckux npouecco (AIIXP), naTuuk XyI0pua- HOHOB, IPUOOP Ul NOJY4YEHUS Ta30B WU
annapat Kumnna, 6aHst KoMOMHUpPOBaHHAsA 1abopaTopHasi, IpUOOp AJIs OKUCIEHUS CIIUPTA Hajl
MEIHBIM KaTalIu3aTopoM, TypOUIUMETp (AATYUK ONTHYECKOH MYTHOCTH).

7.JIuct Koppexknyuu Padoueii nporpamMmbl

Ne mpukasa nupekropa mKOJIbI Bun xoppekuuu (coBmenienue, | Homepa u TeMbl ypoKOB, KOTOpbIE
Ha OCHOBE KOTOPOI'0 BHECEHBI UCIIOJIb30BAHUE PE3EPBA) ITOABEPIIIUCH KOPPEKLIUHU
U3MEHEHMs B pabouyo Ipo-
rpaMMy
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