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1.IlosicHUTEIbHAS 3AIMCKA:

HasBanwue, aBTop 1
TOJT U3JJaHHsI aBTOP-
CKOM y4eOHOH Tpo-
rpaMMBbI, Ha OCHOBE
KOTOpO# pa3zpaboTaHa
Pabouas nporpamma

[Iporpamma coctaBiieHa Ha OCHOBE ITPOTpaMMBbI 0 XUMHUHU. Paboune
nporpammsl. [Ipenmernas nunus yueouukos I'. E. Pynsutuca, ©. I
®denpamana. 10-11xkmaccer : yaeOHOE mocoOue ist 001eo0pa3oBaTeb-
HbIX oprann3auuii / M.H. AdanacbeBa — 0a30BbIi ypoBEHb 3-€ U3,
— M. : IIpocsemienue, 2020. — 48 ¢. ISBN978-5-09-074826-1

enu nanHoi npo-
rpaMMbl O0y4YeHHS B
obnactu hopmMupoBa-
HUS CUCTEMbI 3HAaHUH,
YMEHUH.

dopmMHUpoBaHUE UHTEPECA K MPEAMETY, IPEOI0JIEHHE BO3MOKHOTO
dbopmanu3Ma 3HaHUN, pa3BUTHE MTPAKTHYECKUX YMEHHH.

3amauyn JaHHOM MPo-
rpaMMbl 00y4YeHUs B
obnactu hopmMupoBa-
HHS CUCTEMbI 3HaHUH,
YMEHUH.

3HAaKOMCTBO C METOJIaMH MOJIYyYEHUsI HEOPTraHUYECKUX coeMHEHU. B
MPOLECCE MPOBEICHUS HEOPTaHUYECKUX CUHTE30B yUYalllUuecs pacilu-
PAIOT CBOU MPEJICTABJICHHUS O BEIIECTBAX, UX CBOMCTBAaX, COBEPILICH-
CTBYIOT MPAaKTUUYECKUE YMEHHSI, COBEPIICHCTBYIOT HaBBIKU PEIICHUS
TUMOBBIX PACUETHBIX XMMUYECKHUX 3a]1a4.

Hean TP: pa3BuTusi y 00y4aouuxcsi eCTeCTBEHHO-HAY4YHOIi, Ma-
TeMaTHYeCKO, MH(POPMAIIMOHHOI TPAMOTHOCTH, ()OPMHUPOBAHUS
KPUTHYECKOT0 M KPEaTUBHOI'0 MbIIIVIEHHUS, COBEPILIEHCTBOBAHMS
HABBIKOB €CTECTBEHHO-HAYYHOI HANPABJIEHHOCTH, 2 TAKKe 1JI
NPaKTHYECKOI 0TPA0OTKH Yy4eOHOr0 MaTepuasia no y4eoHbIM
npeameram «O@uzukay», «Xumus», «buoaorus» .

YuebHO-
METOAUYECKUNA KOM-
[UIEKT.

Ilonomapee B. E. Peanuzauusn o0pazoeamenbHblX npOZPamm no Xu-
Muu u3 wacmu y4edbHoz0 naana, Gopmupyemoil yuacmuukamu oopa-
306aMeNbHBIX OMHOWEHUIL, C UCNOIb308AHUEM 000PYO08aAnUs Oem-
ckoz20 mexnonapka «Ilkonvnotit keanmopuymy». Memoouueckoe no-
cobue. Mockea, 2021

becnanosg I1.1., /lopogpeeé M.B. Memoouueckoe nocobuePeanuzavyun
00pazoeamenbHbIX NPOZPAMM eCECH8eHHOHAYYHOU U MeXHO102U-
YecKoll HanpPaeIeHHOCmel o XUMUU C UCNOIb308aHUEM 000pPy0o6a-
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-
HUS KOHTPOJIbHBIX,
71a00paTOPHBIX, MpakK-
TUYECKHUX PaboT.

35 gacos,] 4Jac B Heq.

TpeboBaHus K ypoB-

Texymuii KOHTPOJIb (TUCHbMEHHBIE, IPAKTHUECKUE paboThI).




HIO TIOJITOTOBKHU y4a-
muxcs (Ha OCHOBE
CTaHJapTa U aBTOp-
CKOH IpOrpamMMBbl)

Kpowme BolmenepedncaeHHbIX OCHOBHBIX (JOPM KOHTPOJISE TPOBOASTCS
TEKYIIHE CAMOCTOSITEIIbHBIE pa0OThI, TECTOBBIE pa0OTHI B paMKax Kaxk-
JI0M TeMBbI B BUJIe pparMeHTa

3aHATHUA.

Dopmbl OpraHu3aluu
yueOHOro rmpolecca.
DOopMBI TEKYILIETO
KOHTPOJISI 3HAHUU
ydamuxcs (TeKymit
KOHTPOJIb — TEKYIIUH,
YETBEPTHOU U IONIY-
r0JI0OBOM KOHTPOJIb,
IIPOMEXKYTOUHAs aT-
TECTalHUs — UTOT 3a
y4eOHBIN IoJ)

®opmamu puKcanuy y4eOHBIX JOCTH)KEHUH YUaIIUXCsi MOTYT OBITh:
pedeparuBHbie pabOThI MO0 OJHOMY HJIM HECKOJIBKHM HCTOYHHKAM WH-
dbopmaruu, Brrodast UHTEpHET;
pe3yJIbTaThl  IKCIEPUMEHTATBHBIX
HaJUIeXKAIIUM 00pa3oM;
BU3YyaIM3alUs] MOJYYCHHBIX 3HAHUIA C MOMOIIBIO KOMITBIOTEPHON TeX-
Huku (npesenrtanuu PowerPoint, anuMarmonnsie poauku Macromedi-
aFlash, BeGcTpanuib! u T.11.).

UCCIIeIOBaHU, 0QpOpMIICHHbIE

OneHouHbIe CPECTBA
Paboueit nporpammsl

He nmeercs

CHMcoK JI0TIOTHU-
TEJIBbHOM JIUTEPATyPhL
JUIA U3YYEHUS [Ipe-
MeTa, Kypca, B T.4.
pecypcesl cetu Un-
TEpHET

1. Apxkasenko JI.H., OcunoB A.A. cucrema caMOJeJIbHbBIX MTPHOO-
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. Juoaxmuueckue mamepuanvl:
UHCMPYKYUU OJis1 NPOBEOEHUs.

6. sabopamopmvix u npakmuyeckux pabom. st yuumens:

Komnnexmuor KapmouiekK-

2.IInanupyemoie pe3ynomanvl

Jluunocmuvimu pesyibmamamu ABJIAOTCA:

e B IICHHOCTHO-OPUEHTALIMOHHOMH chepe: 1yBCTBO TOPJIOCTH 32 POCCUICKYIO HAyKY, OTHO-
LIEHHUE K TPYAY, LEICYCTPEMIEHHOCTh, CAMOKOHTPOJIb U CAMOOLIEHKA;
e B TPYIOBOH c(epe: TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JasbHEMNIIe 00pa3oBaTenbHON

TPaeKTOpHUH;

e B IIO3HaBaTEJIbHOU cepe: MOTUBAILUS YUCHHS, YMEHHE YIPABISATh CBOCH MMO3HABATEb-
HOM EATEIIBHOCTH.

Hpe()MEIHHblMM pesyibmamamu OCBOCHHUS MMPOTrpaMMBbI ABJISIFOTCA:

e B IIO3HaBaTEILHOU Cepe:

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

(] JaBaThb ONPCACICHUA H3YUCHHBIX HOHﬂTHfI;




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

e JIeNaTh BBIBOJIBI M YMO3AKIIFOUCHHS U3 HAOIIOICHUIT; 0€301MacHO 00panaThcs BemecTBa-
MH.

e B TPYIOBOIH cepe:

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

e IUTAHUPOBATH U MPOBOJUTH XUMUYCCKHUI IKCIICPUMEHT; HCIIOJIb30BaTh BEIIECTBA B COOT-
BETCTBHH C UX MPEIHA3HAYCHUEM U CBOHCTBAMH.

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 [TPHU OTPABICHHSIX, 0)KOTaX U APYrHMX TpaBMaX, CBSI3aHHBIX C
BEIIECTBAMHU U JIA0OPATOPHBIM 000PYJOBAHUEM.

MemanpeomemHvimu pe3yiomamamu SBISIOTCA:

e YMCHHC OIIPECACIIAThL CPpCACTBA, TCHCPUPOBATD UACH, HeO6XO,Z[I/IM]':>Ie JJIA UX peaiu3alliu,

e BJIAACHUC YHUBCPCAJIbHBIMU €CTCCTBCHHOHAYYHBIMU crocodamMu ACATCIIbBHOCTU: U3MCPEC-
HHUC, Ha6J'IIO,Z[CHI/I€, OKCIICPUMCHT, yqe6Hoe HCCIICIOBAHUC,

e YMCHHC OIIPCACIIATH HCIIU U 3a4a4r ACATCIIBHOCTH, BI)I6I/IpaTI) CpcacTBa pcajin3alu 1e-
JIX 1 IIPUMCHATD UX Ha IIPAKTUKE;

® HCIOJIB30BATh PA3JIMYHBIC HCTOUHHUKU IJIA MOJTYYCHHUA XHUMHYISCKOM I/IH(i)OpMaIII/II/I.

OcBoeHHe MPorpaMMbl BHEYPOUHOU JEATEIBHOCTH 00YYaOIIUMHUCS MTO3BOJIUT MOYYUTh CIIEY-
IOLIUE Pe3YJIbTAThI:

B cepe pa3BuTHs THYHOCTHBIX YHUBEPCATBHBIX YUEOHBIX IEHCTBUI B paMKax:
Koenumuenozo komnonenma 0ynyt c(hOpMUPOBaHBI:

e DKOJIOTMYECKOE CO3HAHUE, IPU3HAHKUE BBICOKOM LIEHHOCTH KU3HU BO BCEX €€ MPOSBIICHU-
SX; MPABUJI TOBEJICHHS B UPE3BbIUAHBIX CUTYALIUSX;

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

Heamenvrocmnoz2o komnonenma 0ynyT c(pOpMUPOBAHBI:

e yMEHHE BECTH JUAIOT HAa OCHOBE PAaBHOIIPABHBIX OTHOIICHHUA U B3aUMHOTO YBKCHUS H
HPUHSATHS;

e  YCTOWYMBBIN MMO3HABATEIbHBINA HHTEPEC U CTAHOBIIEHUE CMbICI000pa3yromen GpyHKkunu
MI03HABATEIEHOTO MOTHBA;

e TOTOBHOCTbH BbIOOpa NMpo(UIBHOT0 0Opa30BaHMUA.

HQHHOCWZHOZO U IMOYUOHATIbHO2O KOMNOHEHNTO6 6y,HeT C(I)OpMPIpOBaHaZ

e MOTPeOHOCTH B CAMOBBIPAKEHUU U CaMOpeaTu3allii, COLMAIbHOM Mpu3Hanuu. O0yya-
IOLUICS TOTYYUT BO3MOXKHOCTD U1 (DOPMHUPOBAHMUS:

e TOTOBHOCTH K CaMOOOPa30BaHHUIO U CAMOBOCIIUTAHHMIO;

e  BBIPAKEHHOMN YCTOWYMBOM yueOHO-I103HABATEIHbHON MOTUBALIMY U MHTEpECa K YUCHHIO.



B cdepe pazButus peeyismusnuix yHugepcaibHuvix yueOHwvix deticmeuii 00yJaroIuics
Hayuwurcs:

e  CaMOCTOSTEIbHO aHAIU3UPOBATH YCIOBUS JOCTUKEHUS 1I€JIM HA OCHOBE Y4€Ta BbIJICIICH-
HBIX YYUTEJIEM OPUEHTHPOB JCUCTBUS 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-
BUA U CPCACTBA UX JOCTUIKCHUA,
e CaMOCTOATCIBHO CTaBUTh HOBBIC y‘IC6HBIC e 1 3aJa4u.

B cdepe pazButus nosnasamenvHvix YHUBEPCATbHBIX Y4eOHbIX Oeticmautl 00yJaroUTuiics
Hayuwurcs:

e IPOBOJUTH HAOIIOJAEHUS U HKCIIEPUMEHT O]l PYKOBOJICTBOM YUHUTEIIS;

e OCHOBaM peaJM3aliH MPOEKTHO-UCCIIEI0BATEIbCKOM NeITEIIHOCTH;

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

HOJ’Iy‘II/IT BO3MOXHOCTb HAYYHUTbCA:

e  CaMOCTOSITEJIEHO ITPOBOJUTH MCCIIEJOBAHUS HA OCHOBE IPUMEHEHHSI METOJ0B HAOI0/1e-
HUS U DKCIIEPUMEHTA;

e CTaBUTH NIPOOJIEMY, APTYMEHTHUPOBATh €€ 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 pazBUTuS KOMMYHUKAMUBHBIX YHUBEPCATILHBIX Y4eOHbIX Oeticmauti 00yJaroIuiics
Hayuwures:

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

e  QJICKBATHO UCIOJIB30BATh PEUb ISl IUIAHUPOBAHHUS U PETYIISILIUN CBOEH NEATEIbHOCTH;

e OPraHM30BBIBATH U IJIAHUPOBATH YUEOHOE COTPYIHUYECTBO C YUUTEJIEM M CBEPCTHUKA-
MU;

e CTPOUTH MOHOJIOTMYECKOE KOHTEKCTHOE BBICKA3bIBAHMUE;

e HMHTErPHUPOBATHCA B IPYIIITY CBEPCTHUKOB M CTPOUTH MPOLYKTUBHOE B3aMMOJIEHCTBHUE CO

CBCPCTHUKAMU U B3POCJIBIMHU.
HOHy‘II/ITB BO3MOXHOCTb HAYYHUTHCA:

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 JICHCTBHUSI.

3.Coaep:kanue y4eOHOro nmpeaMera, Kypca

BemecrBa (114)

Hewmuoro u3 ucropuu xumun. XuMus BYepa, CEro/iHs, 3aBTpa. BemecTBo, pusnueckue cBoiicTa
BemecTB. OTINYME YUCTHIX BEMIECTB OT cMeceld. CiocoObI pa3iesieHus CMeceH.

o IIpaktuueckas pabora Nel «HucTbie BemecTBa 1 CMECH»
e IIpakTnueckas padora No2 «OuuncTka BOJIbI OT PAaCTBOPUMBIX TIPUMECEH»

Xumuyeckue peakunu (164)

[Tpu3Haku xuMudeckux peaxkuii. Knaccupukanus XuMIHUECKUX peakiuii Mo pa3IndHbIM IpH-
3HaKaM. DJIEKTPOJIUTHYECKAs JUCCOLUALUS. DIEKTPOJIUTHI U HEIEKTPOJIUTHL. Peakiuu HOHHOTO
oOMeHa. OKUCIIUTENIbHO-BOCCTAHOBUTEIIbHBIE peakuu. OKUCIUTEIN U BOCCTAHOBUTEIIN.

e IlIpaktuueckas pabora Ne 3 «DIeKTpOIUTHIECKAS TUCCOIMALIHS)

o IlIpaktuueckas pabora Ne 4 «CuibHble U ci1a0ble SJIEKTPOTUTHI)

e IlIpaktuueckas pabora Ne5 «BimsiHEE TeMIIepaTyphl Ha AUCCOIUAIIIO

o IlIpaktuyeckas pabora Ne6 «BnusHMe KOHIIEHTPALMU PACcTBOPA HA IUCCOIHALIUIO)
o IIpaktuueckas pabora No7 «BnusiHue pacTBOPHUTENS HA IUCCOLUAIIIION

Metasibl (24 4)
XapakTepucTuKa METAJUIOB TJIABHBIX MOJATPYIII U UX COETUHEHUH.

OO01mas xapakTepucTHKa MEeTaJuIoB TNaBHbIX noarpynm [-1I1 rpymm B ¢BsA3M ¢ WX MOJTOXKEHUEM B
MePUOIUYECKON cCUCTeMe XUuMuYecKkux aneMeHToB J[.M.MenaeneeBa 1 0COOEHHOCTH CTPOSHUS
MX aTOMOB. XapaKTEepHbIE XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB U COCMHEHNUN METAJIIOB -
HIEJIOYHBIX, MIETTOYHO3EMENTBHBIX. XapaKTEPUCTHKA MTEPEXOTHBIX FJIEMEHTOB - MEJIU, KeJe3a,
AITIOMUHHUS 110 UX MOJI0KEHHUIO B IEPUOINYECKON CUCTEME XUMUYECKUX AneMeHToB [[.1. Men-
JieJieeBa 1 OCOOCHHOCTSIM CTPOCHUSI UX aTOMOB. MeTaibl B IPUPOAE: PYy/Ibl YEPHBIX, IBETHBIX,
JParolleHHBIX METAIJIOB. XapaKTepHbIE MEeTAJUINYECKUe, PU3NIECKUE U XUMHUUECKHE CBOICTBA,
BHYTPCHHCC CTPOCHUC MCTAJIJIOB. ITonsTHE aKTUBHBIX ¥ MACCUBHBIX MeTaIoB. Ilonb3a u BpEa
METaJUIOB JIJIsl YETIOBEKA.

DNEKTPOXUMHUYECKHUH psi HaNpsbKeHUH MeTaiioB. Koppo3usa MetannoB. MexaHu3M KOppO3UH
metasuioB. Kiaccudukamms koppo3nn MetamuioB. CiocoObI 3aIUTH OT KOPPO3UU. AHTHKOPPO-
3uiiHble NOKpBITHA. CrinaBel. Peakunn OBP ¢ yuacTuem MeTamuioB U MX COEIMHEHUN.

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

o IIpaktuueckas pabora Ne9 «/3yueHne GpuU3NIECKUX CBOHCTB METAJLIIOBY

o IlIpaktuueckas pabora NelO «Ok30TepMudecKre peakum»

o IIpaktuueckas pabora Ne 11 «DHAOTEpMUUECKUE PEAKITUI

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. Pu3nueckue cBoiicTBa HEMe-
taoB. CocTaB U CBOMCTBA MPOCTHIX BEUIECTB - HEMETAIIIIOB.

PH,I[ OJICKTPOOTPUIATCIBHOCTH HEMETALIIOB. XHUMHUYeCKHEe CBOMCTBA HEMETAIIOB.

IIpakTHueckas 1Kana 3JeKTPOOTPULIATEILHOCTH aTOMOB. HeMeTasuisl - OKUCIUTENN U BOCCTa-
HOBUTENU. B3aumopeicTBre ¢ MpOCTHIMU U CIIOKHBIMHU BeliecTBaM. O01as XapakTepucTuKa
HEMETaJUIOB I1aBHbIX noarpymni [V-VII rpynn B CBA3U € UX MOJOKEHUEM B IIEPUOANYECKON CH-
cTeMe XuMuueckux anemeHToB JI.M. MenzaeneeBa u 0COOEHHOCTSMU CTPOEHUS UX aTOMOB. Xa-
pPaKTEepHbIE XUMUYECKUE CBOMCTBA IIPOCTHIX BEIIECTB U COCIMHEHU HEMETAIIJIOB - FaJIOTE€HOB,
KHCIIOPO/a, cephl, a30Ta, hocdopa, 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
IPaMOTHOM BbIOOPE ITUX CPEJICTB; MOJIE3HBIE COBETHI 10 YXOY 32 MOJIOCThIO pTa. OCHOBHBIE
COCTaBIISIOLIME 30pOBOro o0pa3a >xu3Hu. [IpaBuna nmoaaepxkanus 310poBOro 006pasa KHU3HU.
Posib XxuMHYECKHUX 3HAHUI MPHU AaHAJIU3€ B3aUMOJICHCTBUS OpraHU3Ma ¢ BHELIHEN CPeIoi.

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 TomamBo. 3arps3HeHUs] 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.Y4yeOHO-TeMaTHYecKoe NJIAHNPOBAHHE

Ne Ne HasBanue Tem u Iean uzyye- Xapakrepucruka | CpeacrBa o0y4eHus,
yYpo- | ypo- YPOKOB HHSI TEMbI Y4eOHOH nesiTe/Ib- B ToM uucie UKT
Ka | KaB ypoOKa HOCTH YYALIHUXCH
TeMe
Tema 1 BemecTBa
1. 1 Hemnoro u3 uctopun | I[losmakomuthcst | PaGorats ¢ mabopa- [Ipe3enTtanus.
XUMUU. XUMUS BUe- | C ONpEIeNeHH- | TOPHBIM 000pya0Ba-
pa, cerosHs, 3aBTpa. | €M M 3HaYCHHEM | HHUEM U HarpeBa-
BemectBo, ¢pusnye- | HeopraHuue- TeIbHBIMU IIPUOO-
CKHE CBOIICTBa Be- CKOI'0 CHUHTE3a. | paMH B COOTBET-
LIECTB. CTBUHU C IIpaBUJIAMHU
TEeXHUKH Oe30I1acHO-
CTH.
BeimonuaTs npo-
CTEHIINE IPUEMBI
obpareHus c abo-
paTopHBIM 000PY/I0-
BaHUEM
2. 2 OTinumne YucCThIX IToBTOPHUTH Oxa3biBaTh nepByt0 | Tabuuiibl MO TEXHUKE
BEIIECTB OT CMECeH. | IpaBUJIa TEXHU- | IIOMOLIb MPH 0€30I1aCHOCTH.
Crnioco0nl pa3zzeine- KM 0€30MacHO- | OTPABJIEHUSIX, OKO-
HUs cMmeceld. [Ipak- CTH rax v TpaBMax,
TH4eckas padora Nel CBS3aHHBIX C peaK-
«YucTele BemecTsa u TUBaMH U J1abopa-
cMecH» TOPHBIM 000py/J0Ba-
HUEM.
3HAKOMUTHCS C J1a-
6opaTopHBIM 000-
pyJIOBaHHUEM.
3. 3 | Ilpaktuueckas pabo- | IToBTopuTh Pabotats ¢ nabopa- | OOopynoBaHue ams
Ta No2 «Ouuctka Bo- | MpaBuWiia TEXHU- | TOPHBIM 000PYJOBa- | SKCIEPUMEHTA

JIbl OT PACTBOPUMBIX
puMecen»

K1 0e30macHo-
CTHU

HUEM U Harpena-
TeIbHBIMU TTPUOO-
pamH B COOTBET-
CTBUU C NpaBUIaAMHU
TEeXHUKU Oe30I1acHO-
CTH.

BeimosHsTh 11pO-
CTEHIINE IPUEMBI
oOparieHus ¢ nabo-
paTopHBIM 000pyI0-
BaHUEM

Tema 2 XxumMHYeCcKHe peaKIun




Ne Ne Ha3Banue Tem u ean nzyye- Xapakrtepuctuka | CpeacrBa o0yyeHus,
YpPoO- | ypo- YPOKOB HUS TeMbI yueOHOM aesiTe/b- B ToM yuciae UKT
Ka | KaB ypoka HOCTH YYalIUXCS
TeMe
4. 1 | Ilpu3Haku xumuye- [Tosnakomuthes | OObsICHATE (pusmue- | Www.alchimik.ru
ckux peakuuii. Knac- | ¢ Merogamu CKYIO CYIIHOCTh
cuuKalus XUMHYe- | OYUCTKU Be- KJIacCU(pUKALUU XU-
CKHMX pEaKLHI MO IIECTB MHYECKUX PEAKIUN
Pa3IUYHbIM MPU3HA-
KaM.
5. 2 Dnexrpoautnyeckas | IlosHakomutbes | OObscHATH (usmye- | WWW.Nigma.ru
mucconnanus. [Ipak- | ¢ MmeTomamu CKYIO CYIIHOCTb, npubop U1 ompesie-
Thyeckas pabora Ne 3 | ouncTku BoA- JEKAILIYI0 B OCHOBE | JICHUS 3JIEKTOIPO-
«DIEKTPOIUTHYC- HBIX PaCTBOPOB | IMCCOIMAIIMKA  BE- | BOJAHOCTH.
CKasl JUCCOIUAIUS IIECTB
6. 3 | Dnekrponutsl v He- | [lo3Hakomuthest | Pabomamsc nabopa- | WWw.univertv.ru
anekTponuthl. [Ipak- | co cmocobamu | TOpHBIM 000pYAOBa- | MpUOOp AJIs Onpeie-
THdeckas padora Ne 4 | momyueHus HUEM U Harpena- JICHUS DJIEKTOIPO-
«CunbHble U cnalbbie | cynbdaTa 0apus | TEIbHBIMHU MPUOO- BOJTHOCTH.
ANEKTPOJIATHI pamu B COOTBET-
CTBUU C MpaBUIAMHU
TEXHUKH OE3011acHO-
CTH.
Buinoansmunpo-
CTeiIne mprueMbl
oOparienus ¢ 1abo-
paTopHbIM 000py/10-
BaHHCM.
7.1 4 | Ilpaktuueckas pabo- | [IpoBectn Pabomamsc nabopa- | www.alchimik.ru
Ta No5 «BrnustHue OYHCTKY MOBa- | TOPHBIM 00OpYyIOBa-
TeMIIepaTypbl Ha pPEHHOM conun HUEM U HarpeBa- npubop JuIst onpene-
JIFCCOTIHAITUTO) TEJBHBIMU TIPUOO- JICHUS DIIEKTOIPO-
pamu B COOTBET- BOJHOCTH.
CTBUH C MPaBUIAMH
TEeXHUKH Oe30I1acHO-
CTH.
Buvinoanamenpo-
CTEHIINE IPUEMBI
oOparnenus ¢ nabo-
paTopHBIM 000PY/I0-
BaHHEM.
8. 5 Peaknun nouHoro www.alchimik.ru

obmeHa. [Ipaktuue-
ckast pabota Ne6
«BnusHMe KOHIIEH-
Tpanuy pacTBOpa Ha
JMCCOLIMALIUIO
[IpakTuueckas pabo-
ta Ne7 «BnusHue
pacTBOpHUTENS Ha

Www.nigma.ru

O6opynoBanue TP*
Tepmopezucmopnuiii
oamuux memnepa-
mypul, 0amyuk pH,
0amuuK 31eKmpo-
npoeooHocmu, anna-

9
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Ne Ne Ha3Banue Tem u ean nzyye- Xapakrtepuctuka | CpeacrBa o0yyeHus,
YpPoO- | ypo- YPOKOB HUS TeMbI yueOHOM aesiTe/b- B ToM yuciae UKT
Ka | KaB ypoka HOCTH YYalIUXCS
Teme
JIUCCOLIMALIUION pam 01 npoeedenHus
XUMUYECKUX peakK-
uuit (AIIXP), maz-
HUMHAA MEUIaIKa
9. 6 | OkuciuTenbHO- www.alchimik.ru
BOCCTAHOBUTEIIbHEIE WWW.nigma.ru
peakuuu. Okuciaure-
JI1 ¥ BOCCTaHOBUTE- Oo6opynoBanne TP*
. TepmopezucmopHnbwii
oamuuxk memnepa-
mypul, oamyuk pH,
oamuux 3J1eKmpo-
npoeoonocmu, anna-
pam 011 npogedeHus
XUMUYECKUX peakK-
yuii (AIIXP), maz-
HUMHAA MeUanKa
Tema 3 meTaJuIbI
10/ 1 O6mas xapakrepu- [Toznakomuthcst | CucremMaTu3snpoBaTh www.univertv.ru
CTHKA METAJIIOB C OCHOBHBIMH 3HaHMA O criocobax | OgopynoBanue TP*
[NIaBHBIX moArpynin [- | cnocobamu 1mo- | MOJIydeHus: MeTall- Jlamuuk rnexmpo-
[II rpymm B cBsi3u ¢ JIy4EeHUS Me- JI0B npoeooHocmu, Maz-
WX TOJIOKEHHEM B TaJJIOB HUMHAA MeulanKa,
MEPUOINYECKOMN CU- npuoop ona noayye-
CTEME XUMHUYECKHX HUA 2306 U1U anna-
3JIEMEHTOB pam Kunna
.M. MenneneeBa u
0COOEHHOCTH CTpOe-
HUS UX aTOMOB.
[IpakTuueckas pabo-
Ta Ne§ «M3yueHue
(hU3UYECKUX CBOMCTB
METAJIJIOBY
11/ 2 | Xapakrepubie xumu- | [losHakomuthes | CucremarusupoBats | OoopynoBanue TP*
4ECKUE CBOWCTBA C OCHOBHBIMHU 3HaHUA 0 criocobax | Jamuuk snekmpo-
MPOCTHIX BEIIECTB U | CIOCOOAMM IMO- | MOJIy4YEHUsI MeTall- npoeooHocmu, maz-
COECUHEHUI MeTal- | JIy4eHHUs Me- JIOB U UX CBOWCTBAX | HUMHAA Meuld]IKa,
JIOB - IIEJIOYHBIX, TAJIJIOB npuoop ona noayye-
LIEJI0YHO3EMENBHBIX HUA 2306 UIU anna-
[IpakTuueckas pabo- pam Kunna
Ta Ne9 «M3yuenue
(hU3UIECKUX CBOMCTB
METAJIJIOBY
12/ 3 | Xapaxtepuctuka ne- | [TosHakomuthes | OnmchiBath  cBOM- | www.alchimik.ru

10
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Ne Ne Ha3Banue Tem u ean nzyye- Xapakrtepuctuka | CpeacrBa o0yyeHus,
YpPoO- | ypo- YPOKOB HUS TeMbI yueOHOM aesiTe/b- B ToM yuciae UKT
Ka | KaB ypoka HOCTH YYalIUXCS
Teme
PEXOIHBIX JIEMEHTOB | C OCHOBHBIMU crTBa BellecTs B xone | Odopynosanue TP*
- M€Y, JKeJe3a, Croco0amH 1o- | JEMOHCTPALIMOHHOTO | Annapam ons npo-
QITIOMHUHHUS 110 X TO- | JIYyYCHUS HEMe- | M JIaDOpaTOPHOTO | 8e0eHUst XUMUUECKUX
JIOKEHUIO B MIEPUO- TaJUIOB, UX AKCIIEPUMEHTA. npouyeccoe (AIIXP)
JIMYECKOM cucreme CBOMCTBaMHU Annapam oaa npo-
XUMHUYECKUX HJIEMEH- 6€0EeHUA XUMUYECKUX
toB JI.1. Mennenee- peaxkuyui (AIIXP),
Ba U OCOOCHHOCTSM npuoop ona nojyue-
CTPOCHHS UX aTOMOB. HUA 2308 UIU anna-
pam Kunna
13 4 Mertaiuel B ipupoge: | [Tosnakomutbest | OnuchIBaTh CBOM- Oobopynosanue TP*
pyZbl YEPHBIX, IBET- | C OCHOBHBIMH CTBAa BEILECTB B X01¢ | Annapam 0na npo-
HBIX, IParoleHHbIX croco0amu Mo- | IEMOHCTPALMOHHOTO | 86€0eHUA XUMUUECKUX
MetaiuioB. [IpakTu- Jy4eHUsI HeMe- | U JIabopaTopHOTO npouyeccog (AIIXP)
yeckas padora NelO) | tamioB JKCIIEPUMEHTA. Hamuuk xnopuo-
«DK30TEpPMUYECKUE UOHO8
peaKkumn. Annapam 0 npo-
6€0EeHUA XUMUYECKUX
[IpakTuueckas pado- peaxkuyuu (AIIXP),
ta Ne 11 «OHnporep- npuoop ona noyue-
MUYECKHE PEaAKITII HUA 2308 WU anna-
pam Kunna
14, 5 XapakTepHbIE Me- Hayuutbes mo- | Pabomams ¢ mabo- | Www.univertv.ru
TaJuTM4eckue, Gu3n- | JydaTb METajl- | paTOpHBIM 00opyao- | Qdopyoosanue TP*
YECKUE U XUMUYe- Jbl U3 COJIEH U | BAHMEM U Harpena-
CKHE CBOMCTBA, HEKOTOpBIE Ta- | TEJILHBIMU MPUOO- Anmnapar 1Jis nmpo-
BHYTPEHHEE CTpPOE- 3000pa3HbIe pamu B COOTBET- Be/ICHUs XUMMYe-
HUE METAJIJIOB. BElIECTBA CTBUHU C NPAaBWIAMH | CKHX PeaKIuii
TexXHUuKHU 6e3onacHo- | (AIIXP), npudop
CTH. JJIS1 MOJTyYeHHs ra-
Buinoansamu nipo- 30B WJIK anmapar
CTEeHIINE IPUEMBI Kunna
oOpartenus ¢ nabo-
paTopHBIM 000PY/I0-
BAHHUEM.
15/ 6 | [lonsarue aktuBHBIX U | Hayuntbes mo- | Pabomams ¢ mabo- | OGopynoBanue
MACCUBHBIX MeETall- Jqy4aTh MeTaj- | paTOpHBIM 0b6opyno- | TP*Annmapar nis

noB. [Tonb3a u Bpen
METAJIJIOB JUIsl Yello-
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 HarpeBa-
TEJIbHBIMU TIPU00-
pamH B COOTBET-
CTBHH C TIPaBUJIaMHU
TEXHHUKHU Oe30IacHo-
CTH.

Buinoansmu nipo-
CTEHIINE IPUEMBI
oOparteHus ¢ n1abo-
paTtopHbIM 000py10-

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

Ha3zBanue teMm u
YPOKOB

ean nzyye-
HHSI TEMBI
ypoka

XapakTepucTHKA
yueOHOM aesiTe/b-
HOCTH YYalIUXCS

CpencrBa o0yueHnus,
B ToM yuciae UKT

BaHHECM.

Tema 4 HeMeTaJLIbI

16.

Hewmeramnbl B pu-
poxe. Hcnonbs3oBa-
HUE IPUPOJHBIX pe-
CYpCOB.

ITo3nakoMuUTBECS
C OCHOBHBIMH
crnocodamu mno-
Jy4YeHUs OKCH-
JIOB METAJIOB U
HEMETAJLJIOB

PaboTtaTh B rpynmnax.
BeInoaHSITE XUMU-
YECKHUH HKCIEPH-
MEHT, coOIroaas
MpaBUJia TEXHUKH
6e3omacuHoctu. Omnu-
CBhIBaTh XUMHUYECKHE
peaxiuu, Ha-
Onro1aeMbie B XOJIe
JIEMOHCTPAIIHOHHOTO
1 J1a0OpaTOPHOTO
AKCIIEPUMEHTOB.
Y4acTBOBaTh B COB-
MECTHOM 00CYyXK1e-
HUU PE3YyIbTaTOB
OTIBITOB.

www.alchimik.ru

Oob6opynoBanue TP*
Annapam 0na npo-
6€0eHUA XUMUYECKUX
peakyuit (AIIXP)

17

CrtpoeHre aTOMOB
HemetaioB. CTpoe-
HUS MOJICKYJT HEMe-
TaJJIOB.

ITo3HakoMUThLCS
¢ 0COOCHHOCTS-
MU CTPOCHHUS
METaJIOB

PaGorats B rpymnmax.
BeImoaHSITE XUMU-
YECKHM IKCTIEepH-
MEHT, COOI0ast
MpaBHJia TEXHUKH
6e3onacHoctu. Onu-
CBhIBaTh XUMUYECKHE
peakiuu, Ha-
Omo1aeMbie B XOJIe
JIEMOHCTPAIIMOHHOTO
U 1abOpaTOPHOTO
AKCIIEPUMEHTOB.
Y4acTBOBaTh B COB-
MECTHOM 00CYyXKIe-
HUU PE3YyIbTaTOB
OTIBITOB.

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

18,

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

Hayuurtscs mo-
Jy4aTb HEKOTO-
pBIE OKCHUIBI

Pabomamuw ¢ nabo-
paTopHbIM 000pyI0-
BaHUEM U HarpeBa-
TeIbHBIMU TTPUOO-
paMu B COOTBET-
CTBHH C TIPaBUJIAMHU
TEXHUKH Oe30I1acHO-
CTH.

Buinoansamu nipo-
CTEHIINE IPUEMBI
oOparieHus ¢ nabo-
paTopHBIM 000pyI0-
BaHUEM.

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

19,

P snextpoorpuiia-

Hayunrtscs no-

Pabomameo ¢ mabo-

Oob6opynosanue TP*

12
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Ne Ne Ha3Banue Tem u ean nzyye- Xapakrtepuctuka | CpeacrBa o0yyeHus,
YpPoO- | ypo- YPOKOB HUS TeMbI yueOHOM aesiTe/b- B ToM yuciae UKT
Ka | KaB ypoka HOCTH YYalIUXCS
TeMe
TEJIHHOCTH HEMETall- | Jy4aTh HEKOTO- | PaTOpPHBIM 000pyno- | Annapam ois npo-
710B. XUMUYECKUE pBIEe OKCHJIBI BaHUEM U HarpeBa- 6€0EeHUA XUMUYECKUX
CBOICTBa HEMETAI- TEIBLHBIMHU TIPHOO- peaxuuit (AIIXP)
JIOB. pamu B COOTBET-
CTBUU C MPaBUIAMHU
TEXHHUKHU 0€301acHo-
CTH.
Buinoansamu nipo-
CTEUIIINE TPUEMBI
oOparmenus ¢ 1adbo-
paTopHbIM 000pya0-
BaHHCM.
20, 5 [IpakTuueckas mkana | U3yuuts cBOi- | Bwinonuams mpo- Oo6opynoBanue TP*
ANEKTPOOTPHUIIATEb- | CTBA HEMETAN- | CTCHINNE IPUEMBI Annapam ona npo-
HocTH aToMoB. He- JIOB OKUCTIUTE- | OOpalleHus ¢ 1a00- | 6e0eHUss XUMUUECKUX
METaJUIbI - OKUCIIH- Ten. paTopHbIM 000pyno- | peaxuuii (AIIXP)
TEJH U BOCCTAHOBU- BaHUEM.
tenu. Bzaumonen-
CTBUE C IIPOCTHIMH U
CJIO)KHBIMU BEIIIe-
CTBaM.
21 6 OO6m1as xapakrepu- O06001muTh 3Ha- | Onpedensamo no ncxmn
CTHKa HEMETAJIOB HUS O HEMETAN- | mabauye ux noio-
TJIABHBIX MTOATPYIIT nax. JHcenue u 0cobeHHo-
IV-VII rpymnn B cBsi3u cmu CmpoeHus.
C UIX TIOJIO’)KEHUEM B
MePUOINYECKOM CH-
CTEeME XUMHUYECKIX
anemeHToB J[.H.
MenpneneeBa u oco-
OEHHOCTSIMU CTpOe-
HUS UX aTOMOB.
22) 7 | XapakrepHble XuMH- | V3yuuTh cBOM- | Onpedenamo no www.alchimik.ru

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

[IpakTuueckas pabo-
ta Nel4 «Jlerungpara-

CTBa HEMCTAJI-

JIOB- TaJIOTCHOB.

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

WwWw.nigma.ru

Oo6opynoBanue TP*
Tepmopesucmopnutii
oamuyux memnepa-
myput, damyuk pH,
oamuux 3J1eKmpo-
npogeoonocmu, anna-
pam 0na npoeedenus
XUMUYECKUX peakK-
uuit (AIIXP), maz-
HUMHAA MewanKa

13
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Ne Ne Ha3Banue Tem u ean nzyye- Xapakrtepuctuka | CpeacrBa o0yyeHus,
YpPoO- | ypo- YPOKOB HUS TeMbI yueOHOM aesiTe/b- B ToM yuciae UKT
Ka | KaB ypoka HOCTH YYalIUXCS
Teme
U COJIEN)
23] 8 Pemenue 3amanuii Ha | YMeTh 3anucel- | Onpedensamo no Incxo
COCTaBJICHUE YpaB- BaTh YpaBHEHUS | mabiuye ux nouo-
HEHUHN XUMUYECKUX | peaKiuil JHcenue u 0cobeHHo-
peaxiuii. cmu Cmpoenusl.
24 9 | [IpakTuyeckas pabo- Pabomamw ¢ 1abo- | www.alchimik.ru
ta Nel3 «IlnaBnenue paTopHbIM 000pyaO- | WWW.Nigma.ru
Y KPUCTAJUTU3AIIHS BaHHEM U HarpeBa-
cepbI» TeIbHBIMU IIPUOO- Oo6opynosanue TP*
pamu B COOTBET- TepmopezucmopHnbwii
[IpakTuueckas pabo- CTBHH C TIPAaBWIIAMHU | OamuuK memnepa-
Tta Nel4 «/lerunpara- TEeXHHUKU Oe301acHo- | mypwt, damuuk pH,
LU COJIE» CTH. 0amuuK 31eKmpo-
Buvinonnamu npo- npoeéooHocmu, anna-
CTEUILINE TPUEMBI pam 07131 npoeedeHus
oOpaieHus ¢ 1abo- | Xumuueckux peax-
patopHbIM o0opyno- | yuit (AIIXP), maz-
BaHHEM. HUMHAA MEUanKa
25/ 10 | IIpakrtuueckas pabo- Pabomams ¢ mabo- | www.alchimik.ru
Ta Ne 15 «Okenepu- paTopHbIM 000pyHO- | WWW.NIgma.ru
MEHTAaJIbHBIE 3a]]a4l BaHUEM U Harpena-
10 paclO3HaBaHUIO U TENbHBIMU IPUOO- Oo0opynoBanne TP*
MOJIYYEHHIO BE- pamMu B COOTBET- Tepmopezucmopnuiii
LIECTB» CTBUU C NIPAaBUJIAMH | OAMYUK memnepa-
TEXHUKHU Oe30I1aCHO- | mypsl, damuuk pH,
CTH. 0amuuK 31eKmpo-
Buinoansmu nipo- npoeoonocmu, anna-
CTeiIre mprueMbl pam 0ns npogedeHus
oOpalieHus ¢ 1ab0- | XumuuecKux peax-
patopHbIM 00opyno- | yuit (AIIXP), maz-
BaHHEM. HUMHAA MEULaIKa
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; TI0-
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

Odbopynosanue TP*
Tepmopezucmopnutit
oamuuk memnepa-
mypul, damyuk pH,
0amuuK 31eKmpo-
npoeoonocmu, anna-
pam s npogedeHus

14
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Ne Ne Ha3Banue Tem u ean nzyye- Xapakrtepuctuka | CpeacrBa o0yyeHus,
YpPoO- | ypo- YPOKOB HUS TeMbI yueOHOM aesiTe/b- B ToM yuciae UKT
Ka | KaB ypoka HOCTH YYalIUXCS
TeMe

1 J1ab0paTOPHOTO XUMUYECKUX peaK-
SKCIIEPUMEHTOB. yuii (AIIXP), maz-
VY4acTBOBaTh B COB- | HUMHAA MeWAIKA
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- oamuyux  memnepa-
BUJIA TIOJACPIKAHUS JY4YEHHUsI OCHO- | MEHT, coOtoaas mypot, oamuyux pH,
310pOBOT0 00pasa BaHUM IIpaBUjIa TEXHUKU 0amuuK  31eKmpo-
KU3HHU. oe3onacHoctu. Onu- | nposoonocmu, anna-

CBhIBaTh XUMHUYECKUE | pam 0711 NPo6eoeHUsn
peakiuu, Ha- XUMUYECKUX  peakK-
0JIr0/1aeMbIC B X0J1¢ uyuu (AIIXP), maz-
JIEMOHCTPALIMOHHOTO | HUMHAA MEWAIKA

1 J1a0OpaTOPHOTO

HKCIIEPUMEHTOB.

Y4acTBOBaTh B COB-

MECTHOM 00CYyXK1e-

HUU PE3YyIbTaTOB

OTIBITOB.

28] 3 | Ponp xummueckux Hayuautbes no- | Pabomamuc nabopa- | www.univertv.ru
3HAHWUW IIPU aHaIM3€ | JydaTh OCHOBa- | TOPHBIM 000opyzAoBa- | OQdopydosanue TP*
B3aNMOJICHCTBUS Op- | HUSA HUEM U HarpeBa- Tepmope3ucmopnutii
raHW3Ma ¢ BHEUTHEN TEITBHBIMHU TIPHOO- Joamuyux  memnepa-
Cpenon. paMu B COOTBET- mypul, Ooamuyux pH,

CTBHH C MIPABWIAMHU | 0amuuKk  3J1eKmpo-
TEXHHUKH 0€30I1aCHO- | npogodnocmu, anna-
CTH. pam 0na npoeedenHus
Buinoanamenpo- XUMUYECKUX  peaK-
CTEUIINE TPUEMBI uyuii (AIIXP), macz-
oOpaitieHus ¢ 1abo- | HumHuas mewanka
paTopHBIM 000PY/I0-
BaHHEM.

Tema 6 XUMHS U IKOJIOTUS

29/ 1 | OcuoBuble Buzbl 3a- | [losHakomuthcst | PaboTats 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.

Oo6opynosanue TP*
Tepmopesucmopnutii
Joamyux memnepa-
myput, damyuk pH,
oamuux 31eKmpo-
npogoonocmu, anna-
pam 0na npoeedenus
XUMUYECKUX PeaK-
uuit (AIIXP), maz-
HUMHAA MeuanKa
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ypo-
Ka

ypo-
Ka B
TeMe

Ha3zBanue teMm u
YPOKOB

ean nzyye-
HHSI TEMBI
ypoka

XapakTepucTHKA
yueOHOM aesiTe/b-
HOCTH YYalIUXCS

CpencrBa o0yueHnus,
B ToM yuciae 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-
poOB»

ITo3nakoMuUTBECS
C OCHOBHBIMH
crnocodamu mno-
Ty4eHUS HEOp-
FaHUYECKUX
KHCJIOT

PaboTtaTh B rpynmax.
BeInoaHSITE XUMU-
YECKHUH HKCIEPH-
MEHT, coOIroaas
MpaBHUJia TEXHUKH
6e3omacuoctu. Omnu-
CBhIBaTh XUMHUYECKHE
peaxIuu, Ha-
Onro1aeMbie B XOJIe
JIEMOHCTPAIIHOHHOTO
1 J1ab0paTOPHOTO
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
MOTEIUICHUE KIIMMaTa
Y VX BO3MOXHBIE T10-
CJICZICTBHSI.

Onpenenutsb
BIIUSTHUE TTap-
HHUKOBOTO 3(-
¢exra

PaGorats B rpymnmax.
BeImoaHSITE XUMU-
YECKHM IKCTIEepH-
MEHT, cOOJIroaast
MpaBHJIa TEXHUKH
6e3onacHoctH. Onu-
CBIBaTh XUMUYECKHE
peakiuu, Ha-
Onro1aeMbIe 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

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

OobopynoBanune 1Js
IKCIEPUMEHTA
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Ne Ne Ha3Banue Tem u ean nzyye- Xapakrtepuctuka | CpeacrBa o0yyeHus,
YpPoO- | ypo- YPOKOB HUS TeMbI yueOHOM aesiTe/b- 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
TOILTUBO. U3YYUTH 4YeCcKHil 3Kcrepu- 0amuuK memnepa-
MEHT, coOIroaas mypul, oamuux pH,
MpaBHUJia TEXHUKH oamuuK neKmpo-
0e3zomnacHoctu. Onu- | npoodonocmu, anna-
CbIBaTh XUMHUYECKUE | pam 07151 npo6eoeHUs
peakiuu, Ha- XUMUYECKUX PeakK-
0JIr01aeMbIC B X0J1¢ uuit (AIIXP), maz-
JIEMOHCTPALIMOHHOTO | HUMHAA MEUWAIKA
1 J1abOpaTOPHOTO
IKCIIEPUMEHTOB.
Y4acTBOBaTh B COB-
MECTHOM 00CYyXK1e-
HUU PE3YyIbTaTOB
OTIBITOB.
34 6 3arpsi3HEHUs1 MUPO- Pabomamwc nabopa- | O6opynoBanue st

BBIX BOJIOEMOB. JIny-
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
Joamuyuxk  memnepa-
mypul, oamuux pH,
oamuuK  J1eKmpo-
npoeooHocmu, anna-
pam 0na npoeedenus
XUMUYECKUX  peakK-
uyuun (AIIXP), maz-
HUMHAA MEULanKa

Tembl pedepaToB:

1. CnocoOBl OYUCTKH BELIECTB.

2. CunHTe3 ra3000pa3HbIX OKCHUIOB.

3. CuHTEe3 HEeOpraHUYECKOI KUCIOTHI B 1a00PaTOPHBIX U MPOMBIIUIEHHBIX YCIOBHSIX.

4. BrlpamuyBanue KpUCTaIOB.

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

6. Mcropus nosydeHHs! BEIECTB.

7. [Ipo6GseMbl OTy4YeHHs YUCTHIX BEIIECTB.
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5.Kpurepuu ollecHMBAHUS VIAINNXCS IO NIPEeIMETY

KoHTpois pe3ynbraToB 00y4eHHs B COOTBETCTBUH C JAHHOW 00pa30BaTEIbHON IPOrpaMMoi
HPOBOAUTCS B ()OPME MHCHMEHHBIX U SKCIEPUMEHTAIBHBIX padoT, MPeIoaracTcs IpoBeIeHNE
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 MPOXONT B BU/I€ HAYYHO-TIPAKTHUECKONW KOH(PEPEHIIMN WIIN KPYTIOTrO CTOJA, TE 3aCTyIIN-
BAIOTCS JOKJIAJIBI YUANINXCS IO BRIOPAHHOM TeMe UCCIIEOBAHUS, KOTOPHIE MOTYT OBITH MPE/I-
cTaBleHbI B popme pedepara wim oT4éra Mo Muccae10BaTeIbcKoi padboTe.

6.0nucanue MaTepHAJLHO-TEXHUYECKOro H YIYe0HO-MeTOAnYIeCcKoro ooecneuenus Padoueii
NPOrpaMMbl.

1. Apxkasenko JI.H., OcumnoB A.A. cuctema caMOJeNbHBIX MPHOOPOB U YCTAHOBOK //XUMUS B
mkose.- 1990.-Ne2.- ¢.52-56

2. T'abpuensn O.C., BockoOoiinukosa H.I1., SuykoBa A.B. HacronpHas kHura yuurens. Xu-
mus. 8 kiacc. - M. Jlpoda, 2002

3. Tabpuensn O.C., Bockobounurxosa 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.
Onbrun O. [laBaiite xumnuuM. — M. : Jlerckas nuteparypa, 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. Juoaxmuyeckue mamepuanvl. Komniexmsi Kapmouek-uHCmpyKyuil 0 npoeeoeHus

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. Xumus. 9 knacc. - M.:

lpodha, 2011.

ook

© o~

becnanos I1.H., /lopogpeee M.B. Memoouueckoe nocoouePeanuszayus odopazoseamenvrvix
npOZPaMM ecmecmeeHHOHAYUHOU U MEeXHO102U4eCKOll HANnPagi1eHHOCHel RO XUMUU C UC-
noav3zoeanuem ooopyoosanus yenmpa « Touxa 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 Temmeparypsl (TepMOIIapHbIi), CIUPTOBKA, JATYUK TEMIIEPATYpPbl INIATUHOBBIN, TEPMO-
METp, FIMEKTPHUUECKas TIIUTKA, JATYUK dIEKTPOIPOBOAHOCTH, IIM(PPOBOH MUKPOCKOII, TPHOOP
JUISL OTIBITOB C JIEKTPUUECKUM TOKOM, BECHI JIEKTPOHHBIE, IPUOOP [UIs ONPEIEIEHUs] COCTaBa
BO3/yXa, JaTYUK ONTUYECKOH IJIOTHOCTH, JaTuuk pH, no3atop o0bEMa xKuIKOCTH, OIOpeTKa,
JaTYUK TEMIIEpaTyphbl INIATHHOBBIN, 1aTYMK JaBJICHUs, MarHUTHAs MeIlaika, Ipuoop JUlst HILTIo-
CTpalMM 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakluy OT YCIOBUH, anmapar Ajs IPOBEJCHUS
xuMuueckux mpoieccoB (AIIXP), naTuuk XJI0pua- MOHOB, TPUOOP IS TOIYUCHHS Ta30B WIH
anmapat Kunma, 6anst KoMOMHUpOBaHHAA 1abopaTopHasi, MPUOOP AJIsi OKUCICHUS CIIUPTA HaJl
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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