TOM KA\!POCTA

MyHuuunajbHoe 0101KxeTHOEe 001Ie00pa3oBaTe/ibHOE YUpPeKIeHUe
«PpIOMHOOYACKAs cpeIHss 00meo0pa3oBaTe/JIbHAs LIKOJIA»
YT1Bepxaaro:

JIMpEKTOP MIKOJIBI: / A.JO.1umros/
ITpuxa3 Ne 91 ot 31.08.2023r

PABOYAA ITPOT'PAMMA

mo BHeyquHOﬁ AESITEJIbHOCTH «XUMMS JJIsI JIID003HATEJIbHBIX»

IS 9 KJ1acca ¢ UCIOJb30BaHUEM 000PY/10BaHMS

nenTpa «Touka pocta»

ABTOp COCTABUTEJIb:
HIunmosa Ejena
AHATOJIbeBHA ,
YYHUTEJIb XUMHHU

2023 — 2024 yu.ron

Cia.Ppi0unckue Byabl



IHosicHuTEIBLHAA 3aNIUCKA

CoBpeMeHHBII YpOK HEBO3MOXKEH 0e3 HCIOJIb30BaHUS MH(POPMALMOHHBIX TexHoJoruil. Mx
NpUMEHEHHEe B OOyYeHMHM — OJHAa W3 HamOoJee BaXHBIX W YCTOWYHMBBIX TEHACHIMHA pa3BUTHUS
oOpasoBarenbHOrO Mporecca B coorserctBUM ¢ ®I'OC. I[Ipu uzydyeHnn xumMun UHGOPMALUOHHBIE
TEXHOJIOTUM CTAHOBATCS A(PQPEKTHUBHBIM BCIIOMOTATEIbHBIM CpPEACTBOM, KOTOpOE MOMOTAeT
MOBBIIIATH KAYECTBO 3HAHUI 00yUJaIOMIMUXCS U KAYeCTBO CAMUX YPOKOB.

CoBpeMeHHas IIKOJIa CTaBUT 3a7ady (OPMUPOBAHMS HOBOW CHCTEMbI YHUBEPCAIbHBIX 3HAHUM,
YMEHHUM U HaBBIKOB, a TAK)KE€ OIbITA CAMOCTOATEIbHON AESITEIbHOCTH U JINYHOW OTBETCTBEHHOCTH
o0yJaromuxcs, COBPEMEHHBIX KIIOUEBBIX KOMIIETEHIMI, KOTOphIE M ONPEACISIIOT HOBOE
cozepkanue oopazoBanus. [lkona nomkHa coeicTBOBAaTh YCIEIIHON COLMAIN3AlMA MOJIOJIEKH B
oO11ecTBe, OCBOCHHUIO 0a30BbIX COLMAJIBHBIX CIIOCOOHOCTEM M yMEHUM, MPUOOIIEHUIO yJallluXcs K
TBOPUECKOM M HCCIENOBATENbCKONW JAEATENbHOCTU. TEeHIeHIMs BHEAPEHHs WU IPUMEHEHUs
COBPEMEHHBIX TEXHOJIOTMYECKUX HOBIIECTB, CPEACTB HHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH B 00pa3oBaHMM Bce damle TpeOyeT MpeacTaBieHUs W 00pabOTKM HHPOpMAIUHU B
uupposoM popmare. Kinaccnueckne MHCTPYMEHTBI, KOTOpPbIE PUMEHSIOTCS JUIsl TIOJTydeHusl, coopa
n 00paboTku uHGpOpPMAlLMU, ONEPUPYIOT AHAJOTOBBIMH JaHHBIMH, KOTOpbIE IO CTapUHKE
¢bukcupyores B Tabnuuax B terpanu. L{ludposbie 1aboparopun onepupyroT TEMHU K€ JTaHHBIMU, HO
Ha KayeCTBEHHO HOBOM YypoBHe. COBpEMEHHbIE TEXHOJIOTMUECKHUE pEIIEeHUsI TPeOYIT HHBIX
TEXHOJIOTUH O0O0y4eHHs, TO3BOJIAIOT NPHUMEHATh HOBBIE METOJMKH, IO-HOBOMY CTPOUTH
oOpa3oBaTelNbHBIN Mpolecc. B npoiecce yueOHOM aedaTenbHOCTH ¢ HUGPOBBIMU JTa0OPaTOPUIMH Y
IIKOJIbBHUKOB (POPMUPYIOTCS IPEJCTABICHUS O COBPEMEHHBIX (hopMax M 6a30BbIX METOAAX (UZUKO-
XMMHMYECKOTO aHaju3a, pa3BUBAIOTCS yMEHUs paboTaTh C HETEKCTOBBIMH HCTOYHHKAMU
nHpopmanuu. Takol MOAX01 B MOJHOM MEpe COOTBETCTBYET 3amadam, ompenensiembim OI'OC,
KOTOpPBIE IPEANOIAraloT NPUOPUTET PA3BUTHUSA Y yUAIUXCS ITUPOKOTO KOMILIEKCA OOLUX yU4eOHbIX
U IPEJMETHBIX YMEHUH, OBJIaZICHUE CIOCO0aMU IESTEIbHOCTH, (POPMUPYIOIIMMH II03HABATEINIBHYIO,
MH(POPMALMOHHYIO, KOMMYHHMKATUBHYIO KOMIIETEHIIMM. 3KclepuMeHTa. Pabora ¢ mudpoBbIMU
1a00paTOpUsIMU [O-HOBOMY CTPOMUT CaM IIPOIECC MPOBEIECHUS IKCIEPUMEHTA. 31eCh Ha IMEpBOE
MECTO BBIXOJUT MEAArOrMYeCKUil IpHeM IOCTPOEHHs 3aHATHS Ha OCHOBE TEXHOJIOTUU
npobsemMHoro ooydenus. B npouecce 3aHsaTus 00y4aromuMcs IPUXOAUTCS Ha IPAKTUKE IPOBOJUTH
Hay4Hble ucciefoBanus. HaydHoe uccnenoBaHue siBiseTcsl oOLIMM TEPMUHOM Ul 00O3HAuUCHMS
MHOTOYHCIIEHHBIX CIIOCOOOB, C IIOMOILBIO KOTOPBIX CYOBEKT MOJydaeT HUHpopManuoo o6
OKpYKaroIlleM MHUpE U BBICTpauBaeT UHAMBUIYaIbHbIA OaHK 3HAHUH.

JlanHasi mporpaMMa BHEYPOYHOM AESTEIbHOCTH MO XMMHUU OCHOBHOTO 0OIIero obpazoBaHus
pa3paboTaHa B COOTBETCTBUHU C TpeOoBaHUSAMHU OOHOBIEHHOrO dDenepalbHOr0 rocyAaapcTBEHHOTO
00pa3oBaTeNbHOTO CcTaHgapTa OCHOBHOro obmiero obpazoBanus (PI'OC OO0O) u c yuérom
[IpumepHO#l OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO oOmiero oOpazoBanus ([IOOIT
000). O6yyenue ocymiecTBisercs npu noanepxke Llentpa oOpa3oBaHUs €CTECTBEHHO-HAYYHOM
HampaBJIeHHOCTH «Touka pocTay, KOTOPBIA CO3MaH Uil Pa3BUTHUSL Y OOYYarOIIUXCSl €CTECTBEHHO-
HAay4yHOM, MaTeMaTHuecKol, WH(OPMALMOHHONW TPaMOTHOCTH, (OPMHUPOBAHUS KPUTHUECKOTO U
KpEaTHBHOI'O MBIIIJIEHHUS, COBEPILIEHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHOI HAaIIPaBJICHHOCTH, a
TakkKe JJIs MPaKTHIeCKON 0TpaboTKU ydeOHOTO MaTepuaa o yueOHoOMy IpeaMeTy «XUMHUsD

[Iporpamma HampaBieHa Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH y4allluxcs U
OpraHM3alMI0 M3y4eHUs XUMUU Ha JEATEIBHOCTHOH OCHOBE. B mporpaMMe y4duTBIBArOTCS
BO3MO’KHOCTH TpeamMeta B peanuszauuu Tpedosanuit ®I'OC OOO k miaaHUpyeMbIM, JIHYHOCTHBIM U
MeTanpeMeTHBIM pe3yibTaTaM OOydeHMs, a TaKKe pealn3alusi MEeXIpeIMETHBIX CBs3el
€CTECTBEHHO-HAYYHBIX YUEOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMUs.



OOuas xapakrepucTuKa npeaMera
Brutag yaebHoro mipenmMera « XMMUs» B IOCTHXKEHHE IIeTIei OCHOBHOTO 00IIIero 00pa3oBaHHUs
00yCJIOBJICH BO MHOTOM 3HaY€HUEM XUMHUYECKOW HAYKH B TIO3HAHUH 3aKOHOB IIPHPO/IbI, B PA3BUTHU
MIPOU3BOIUTEIIBHBIX CHJI O0IIECTBA M CO3/1aHUU HOBOW 0a3bl MaTepHUaIbHOM KYIbTYpPHI.
B YCIIOBHAX BO3PACTAOMICTO 3HAYCHUSA XUMUH B JKU3HU 06H_ICCTBa CYIICCTBCHHO IOBBICUJIACH
pOJIb XUMHUYECKOro oOpa3oBaHus. B TuiaHe couuanu3anuud OHO SIBISIETCS OJHHUM W3 YCIOBUU
(bOpMI/IpOBaHI/Iﬂ HWHTCJUICKTA JIMYHOCTHU XU TapMOHUYHOT'O cé Pa3BUTHAL.

Xumuueckoe o0pa3oBaHHe B OCHOBHOW IIKOJIE SIBJISETCS 0A30BBIM IO OTHOILICHHIO K CHCTEME
o01ero xuMu4eckoro oopasosanus. 1103ToMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO pEalnu3yer
npucyle o0meMy XHMHUYECKOMY OOpa30BaHUIO KIIFOUYEBHIE LEHHOCTH, KOTOpBIE OTPaKAIOT
roCy/lapCTBEHHbIE, OOIIECTBEHHbIE U HWHAMBUIYyaJbHbIE NOTPEOHOCTH. OTHUM OIpEAEIAETCS
CYLIHOCTb OOIIeH CcTpaTernu OOYy4eHHs, BOCHUTAHMS M Pa3BUTHA OOydarolIUXCS CpeACTBAMHU
yueOHOro npeamera « XuMus».

N3yuyenune npenmera:

- CHOCOOCTBYET pean3allii BO3MOXKHOCTEW Ui caMOpa3BUTHS U (POPMHUPOBAHUS KYIbTYpPHI
JTUYHOCTH, €€ 001Iel 1 QYHKIIMOHATLHON TPAaMOTHOCTH;

- BHOCHUT BKJaJ B (OPMHpPOBAHHE MBIIUIEHUS U TBOPYECKUX CIOCOOHOCTEW MOAPOCTKOB,
HaBBIKOB HMX CAMOCTOSITENIbHOM  y4yeOHOM  JIeATENbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHM, HEOOXOOUMBIX KaK B IOBCETHEBHOM KHM3HU, TaKk WU B
poheCcCHOHATBHOU JIEATETLHOCTH;

- 3HaKOMHUT CO chenu(puKoNd HAyYHOTO MBIIIIEHHS, 3aKIaJbIBa€T OCHOBBI I[E€JIOCTHOTO
B3IJISla HAa E€AMHCTBO IPUPOJBI M UEJIOBEKa, SBISAETCA OTBETCTBEHHBIM JTaloM B
(OpMUPOBAHUN €CTECTBEHHO-HAYYHONU I'PaMOTHOCTH IOJIPOCTKOB;

- crmocoOcTByeT (OPMHUPOBAHMIO IIEHHOCTHOTO OTHOIIEHUS K  €CTECTBEHHO-HAyYHBIM
3HaHUAM, K NPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJaJ B HJKOJIOTHYECKOE OOpa3zoBaHUeE
MOJIPOCTKOB.

Takas opraHuzamusi coJep>KaHusi Kypca CHOCOOCTBYeT NPEICTABICHUIO XHMHUYECKOU
COCTaBIISIIOIEH HAayyHOM KapTHUHBI MHpa B JIOTUKE €& CHUCTEMHOW MNpupoisl. TeM caMbIM
obecrieunBaeTcs BO3MOXKHOCTH JUIsl (popMHUpOBaHMS y 00YydaIOIIMXCS IEHHOCTHOTO OTHOIIEHUS K
HAyYHOMY 3HAHHUIO M MeETOJaM IO3HaHWs B Hayke. BakHO Takke 3aMeTHTh, YTO OCBOCHHE
CoJIep’KaHus Kypca MPOUCXOIUT C MPUBJICYCHUEM 3HAHUHN U3 paHee U3YYECHHBIX KYPCOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 kmacce» u «Pusuka. 7 Kiacey.



esn n3yvyeHusi y4e0HOro Kypca «Xumus 1Jis JIO003HATEIbHbBIX)»

@OopMHUPOBAHUE Y YHAIIHUXCS LETOCTHOU €CTECTBEHHO-HAyYHON KapTUHBI MUPA.

- Pazeumue no3HaBaTeNbHBIX MHTEPECOB, UHTEJUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
yyaluxcs B IPOLECCE M3YUYEHMsS] XUMHUYECKOW HAayKu U €€ BKIaJa B COBPEMEHHBIH Hay4yHO -
TEXHUYECKUH nporpecc; GopMUPOBaHUE BAXKHEWUIINX JIOTUYECKUX ONEpaluil MbIILIICHUS (aHaIu3,
CHHTE3, 0000IIeHNe, KOHKpETH3alMs, CpaBHEHHE M Jp.) B TNPOIECCe IO3HAHUS CHCTEMBI
BAKHEUMIINX IIOHATHM, 3aKOHOB M TEOPUM O COCTaBe, CTPOCHUH, CBOWCTBAaX M IPUMEHECHHH
XMUMHMUYECKUX BEIIECTB.
- Bocnumanue y0exnEHHOCTH B TOM, YTO NMPUMEHEHUE MOJIyYEHHBIX 3HAHUM U YMEHHH 1O
XUMUHU SBJISIETCS OOBEKTHUBHON HEOOXOJMMOCTBIO it O€30MacHOi paboThl C BelIeCTBAMHU U
MaTepuagaMu B ObITY U Ha IIPOU3BO/ICTBE.
. Ilpoexmuposeanue u  peanuzayus  BBITYCKHMKAaMH  OCHOBHOW  IIKOJbI  JIMYHOM
00pa3oBaTelIbHOW  TpPAaeKTOpPUHU: BBIOOp mpoduias O0O0ydeHus B CTaplied IIKoJie WU
po¢heCcCHOHAIBHOTO 00Pa30BaATEIBHOTO YUPEKICHHUS.
- Osnaodenue Kn0uesbiMU KOMNemeHyusmu: yieOHO-TI03HaBaTeIbHBIMHU, HH(POPMAITHOHHBIMH,
IIEHHOCTHO-CMBICIIOBBIMH, KOMMYHUKATHBHBIMU.

Jli TOCTHKEHUs 3TUX 1ieJiel B Kypce XMMHUU Ha CTYIEHH OCHOBHOTO 00IIEro 0Opa3oBaHUs
pelaTes Clenyllue 3aAauM:
- (GbopMUPYIOTCS 3HAHHUS OCHOB XHMHUYECKOM HayKM — OCHOBHBIX (DaKTOB, MOHSTHIA,
XMUMHUYECKUX 3aKOHOB M TEOPUH,BBIPAKEHHBIX MOCPEICTBOM XUMUUECKOTO SA3BIKA;
- pa3BUBAIOTCS yMEHUsl HAONIOAaTh U OOBACHSAIOT XUMUYECKHE SBJICHUS, MPOUCXOMSIINE B
pHUpoie, 1a00paTOPHBIX YCIOBHX, B OBITY U HA IPOU3BOJCTBE;
- MpUOOpETAIOTCS CHEIUaIbHBIE YMEHHMSI W HaBBIKM 110 0€30macHOMYy OOpalleHHio ¢
XMMHYECKHMH BEIIECTBAMH, MaTepUalaMU U MIPOLIECCAMH;
- (dbopMupyeTcsi TYMaHHCTHYECKOE OTHOIIEHHWE K XUMHMHM Kak IPOU3BOAUTEIHLHOW cuiie
oOmecTBa, ¢ TIOMONIBIO KOTOPOW  pemiaroTcs Triao0adbHBIE  MPOOJEMBI  YETIOBEYECTBA;
OCYILIECTBIISICTCS] HHTETPALUsI XUMHUUECKON KapTHHBI MUpa BEIUHYIO HAYYHYIO KapTHUHY.



MecTo npeaMera B y4eOHOM IIaHe

B cootBerctBun ¢ ®I'OC OOO naHHBIN Kype sBie€Tcsl BHEYpOUHbIM IpeameToM («Touka
pocTa») Ha ypOBHE OCHOBHOro oOmiero oOpa3zoBanus. JlaHHas mporpamma IperyCMaTpUBacT
u3ydyeHue xuMuu B 9 kiacce - 1 yac B Heznento, Beero - 34 yaca.

®opMbl ¥ BUABI Y4eOHOH AeATeIbHOCTH

B npouecce 3aHATHI BeAyIIMMHU METOIaMU U TPUEMAMU OpraHU3aLUH 1EATEIbHOCTU
yUaluxcs sSBISIOTCA:

— METOJ CIIyXOBOTO BOCTIPHSATHS U CIIOBECHOU Nepeiaun HH(GOpMAIUK; IPUEMBI: PaccKas,
JeK1us, JUCKyccusi, 6ecea, BHICTYIICHHE;

— METOJ1 CTUMYJIMPOBAaHUS U MOTUBALIUU;

MPUEMBL: CO3/IaHNE CUTYaIlMH yCcIeXa, OOIIPEHNE, BHIITOTHEHNE TBOPUECKUX 3aJaHH,
CO37aHue MPOOJIIEMHOM CUTyalluy, IPOrHO3UPOBaHKUE OyaylIel 1eATeNbHOCTH, KOPPEKTHOE
IpebsiBICHUE TPEOOBAaHUH, 3aMHTEPECOBAHHOCTh pe3yJIbTaTaMu pabOThI;

— METOJ1 Nepelaui HH(POPMALIUU C TTOMOIIBIO TPAKTUUYECKON JIESITEIbHOCTH;

MIPUEMBI: COCTaBJICHHUE IJIaHA, TE3UCOB BBICTYIUIEHUH, peJaKTUPOBAHUE, OLIEHUBAHUE
BBICTYIUIEHUH, COCTAaBJIEHUE CXEM U TaOJIHIL;

— METOJ1 KOHTPOJIS;

MIPUEMBL: aHAJIU3 BBICTYIIJICHUM, HaOJII0/IEHUS, CAMOOIIEHKA, OLIEHKA TPYIIIIbI, TECTHI,
BBICTYIUICHUS Ha 3aHATHUSX, 3aIIUTa IPOEKTA.

@®opMbl OPraHu3anMu O0yUYeHH S
— TPYIIOBBIC;
— WH/IUBHUIyaJIbHBIC;
— (ppoHTANIBHEIE.

@®opMbI KOHTPOJISI Pe3YyJIbTATOB OCBOEHMSI IPOTPAMMBI
DopMBI KOHTPOJISL:
* TEKYIIHI KOHTPOJIb (OIIEHKA aKTUBHOCTHU MPU 00CYKIEHUH MPOOIEMHBIX BOIIPOCOB,
PE3yJbTAaTOB BBINOJIHEHUS JOMAITHUX 3aJaHHi);
* TEMaTUYECKHI KOHTPOJIb (OLIEHKA PE3yIbTATOB TEMAaTHUYECKOIO TECTUPOBAHMUS);
* UTOTOBBIM KOHTPOJIb (OIIEHKA PE3Y/IbTaTOB BHIMOJIHEHUS pa3auiHbIX BapuanToB KIIMoB)

Pe3ybTaThl OCBOCHHS KYPCa BHEYPOYHOM 1eSITeJIbHOCTH
JIMYHOCTHBIMHU PE3YJIbTaTaAMHU SIBIISIOTCSL:
- B LIGHHOCTHO-OPUEHTAIIMOHHOM cpepe — 4yBCTBO TOPJOCTH 32 POCCUIMCKYIO HAyKy, OTHOILIEHHE K
TPy, LENeyCTPEMIEHHOCTb, CAMOKOHTPOJIb U CAMOOLIEHKA;
- B TPyJOBOIl cepe — TOTOBHOCTB K OCO3HAHHOMY BBIOOPY JaibHelIIel 00pa3oBaTeIbHOM
TPaeKTOPUH;
- B [I03HABATEIbHOM chepe: MOTUBALIUS YUEHUs, YMEHUE YIIPABIATH CBOCH NM03HABATENBHOM
JeATeIbHOCTH.

MeTanpeaMeTHBIMH PE3yIbTaTaMU SIBIISIOTCS:

- BIIAJICHE YHHBEPCAIBHBIMU €CTECTBEHHO-HAYYHBIMH CIIOCO0AMH JESTEILHOCTH: HAOJIOICHHE,
U3MepeHHe, SKCIIePUMEHT, yueOHOe HCCIIeJOBaHNUE,

- YMEHHE TeHePUPOBATh HJICH ONPEACIATh CPEICTBA, HEOOXOJMMBbIC ISl UX pealTi3allny;

- YMEHHE OTIPEeIATh e U 3a/1a4H IS TeIbHOCTH, BBIOMPATh CPEICTBA PeaTU3alMH LIEIH 1
NPUMEHSATH HX Ha MPAKTHUKE;

- UCIIOJIb30BATh PA3JIMYHBIC HCTOUYHHUKU [JIA TTOJTYYCHU A XUMHYECKOM I/IH(I)OpMaL[I/II/I



IMpeaMeTHBIME pe3yIbTaTAMU OCBOCHHS IIPOTPAMMBI SIBIISTFOTCSL:

- B [I03HABATEJIBHOM Cepe: ONUCHIBATh JEMOHCTPAIIMOHHBIC H CAMOCTOSITEIILHO TIPOBEACHHbIC
AKCIIEPUMEHTBI, UCTIOJB3Ys JIISI STOTO PYCCKHU S3BIK U SI3bIK XUMHU; HAOIIO1ATh
JEMOHCTPUPYEMbBIE H CAMOCTOSITEILHO TIPOBOIUMBIC OTIBIThI, XAMUYECKUE PEAKLIUH, TPOTEKAIOIIUE
B IIPUPOJIE U B OBITY;

- B ICHHOCTHO-OPUEHTAIIMOHHOW C(epe: CTPOUTH CBOE TIOBE/ICHHE B COOTBETCTBHH C IMIPUHIIMIIAMH
Oepe’KHOTO OTHOIIEHHUS K IIPUPO/IC;

- B TPYJOBOi#1 cepe: MIaHUPOBATh U MPOBOIUTH XUMHUECKHI SKCIICPUMEHT; UCIIOJIb30BaTh
BEIIIECTBA B COOTBETCTBHHU C UX MPEJIHAZHAYCHUEM U CBOICTBAMH;

- B cepe Oe30MaCHOCTH KU3HEACATEIIbHOCTH: OKa3bIBaTh IIEPBYIO MOMOIIb IIPH OTPABIICHUSIX,
0JKOTax U JIPYTUX TPaBMax, CBSI3aHHBIX C BEIIECTBAMH U J1a00PaTOPHBIM 000PYIOBAHUEM.

B cdepe pa3BuTHSI IMYHOCTHBIX YHMBEPCAJIbHBIX Y4eOHBIX JelCTBUI B paMKax:
KoruutuHOrOo KOMNOHEHTa OyIyT CHOPMUPOBAHBL:
- 3KOJIOTUYECKOE CO3HAHUE, IPU3HAHUE BBICOKOM LIEHHOCTH KU3HU BO BCEX €€ MPOSIBICHUSX;
MIpaBUJI IOBEICHUS B UPE3BbIYANHBIX CUTYALIUAX;
- OCHOBBI COIIMATILHO-KPUTUYECKOTO MBIIIJIEHHSI, OPUEHTAINS B 0COOEHHOCTSIX COLMAIbHBIX
OTHOIIIEHUH U B3aUMOJICHCTBUM.
JlesITenbHOCTHOrO KOMIIOHEHTa Oy1yT c(pOpMUPOBAHBI:
- YMEHHUE BECTH JIMaJIOT Ha OCHOBE PaBHOIIPABHBIX OTHOILIEHUH M B3aUMHOIO YBa)KE€HUS U
TIPUHSTHS;
- YCTOMYUBBIN MO3HABATEIbHBIA HHTEPEC M CTAHOBJIEHHWE CMBICIIO00pasyromie pyHKkunuu
M03HABATEIbHOIO MOTHBA,
- TOTOBHOCTH BbIOOpa MpoUIbHOr0 00pa3oBaHUsl.
[leHHOCTHOTO ¥ SMOIIMOHATILHOTO KOMIIOHEHTOB Oy/1eT chopMHUpOBaHa:
- TOTPEOHOCTh B CAaMOBBIPKEHUH U CaMOpeaIn3allii, COUUaIbHOM MPU3HAHUH.
OO0yuaromuiicst MOJIYYUT BO3MOKHOCTD IS (JOPMUPOBAHUS:
- TOTOBHOCTH K CaM000pa30BaHUIO U CAMOBOCITUTAHUIO;
- BBIPOKCHHON yCTOMYMBON yueOHO-TI03HABATEILHOM MOTHUBAIIMU M HHTEPECa K YUCHHIO.

B cdepe pa3BuTus peryJATHBHbIX YHUBEPCAJbHBIX YUEOHBIX JeiicTBHI 00yUarOIIMiACs
Hayuurcs:
- CAMOCTOSITENILHO aHATU3UPOBAThH YCIOBHS TOCTHKEHHUS 1IeJIM Ha OCHOBE y4eTa BBIJICJICHHBIX
YUUTEIIEM OPUEHTUPOB JICHCTBUS B HOBOM Y4eOHOM MaTepuae;
- [IeJIeN0JIaraHnIo, BKJII0Yasi MOCTAaHOBKY HOBBIX LIeJIei, TpeoOpa3oBaHre MPaKTUUECKOM
3a/1auM B MO3HABATEIBHYIO;
- IJIAHUPOBATH MYTH JOCTHXKCHHUS LIETCH.
[Toy4nTh BO3MOKHOCTh HAYYUTHCS:
- P TUTAHUPOBAHUU JIOCTUKECHHUS 1I€JIeH CaMOCTOSATENBHO U a/IEKBAaTHO YUUTHIBATH YCIOBUS
U CPEJCTBA X JOCTH)KCHHUS,
- CAMOCTOSITENIHO CTAaBUTh HOBBIE YUEOHBIC LI U 3a/1a4H.

B cdepe pasBuTHS IO3HABATEJIBbHBIX YHHBEPCATbHBIX Y4eOHBIX JeHCTBHIT
o0yuyawmmiics
Hayuunrcs:
- IPOBOAUTH HAOJNIIOJICHNS U SKCIIEPUMEHT MO PYKOBOJICTBOM YUUTEIS;
- OCHOBAM peaJu3ally IPOEKTHO-UCCIIEN0BATEIbCKON NEATEIbHOCTH;
- OCYIIECTBIIATh PACHIMPEHHBIH MOMCK HH(OPMAIMU C UCTIOIB30BAHUEM PECYpCcOB OUOINOTEK
U UHTEpHETA.
[Toay4uT BO3MOXKHOCTh HAYYUTHCS:
- CaMOCTOSITEIILHO MPOBOJAUTH UCCIIEIOBAHHS HA OCHOBE IIPUMEHEHUSI METO/I0B HAOIIOICHUS U
JKCIIEPUMEHTA;
- CTaBUTH MPOOJIEMY, apIYMEHTUPOBATh €€ aKTYyaJIbHOCTb;
- OpraHu30BaTh UCCIEAOBAHUE C LIEJIbIO IPOBEPKU TMITOTESBI;
- BBIABUT'ATb 'MIIOTE3bI O CBA3AX U 3aKOHOMCPHOCTSX ITPOLECCOB,
- ACJIaTh YMO3AaKIIOYCHNA U BBIBOJALI HA OCHOBC apryMCHTAIIUH.



B cdepe pa3sBUTHS KOMMYHHUKATHBHBIX YHHBEPCAJIbHBIX Y4eOHBIX AelCTBUH
o0yuawmmiics

Hayuures:
- aJICKBAaTHO UCIIOJIb30BATh PEUEBBIC CPEACTBA AJIs PEILICHUS PA3JIMYHBIX KOMMYHUKAaTUBHBIX
3a/1a4; BJIAJECTh YCTHOW U MMCbMEHHON PEYbIO;
- aJICKBAaTHO UCIIOJIB30BAaTh PeUb JUIS IUIAHUPOBAHUS U PETYIISILUN CBOEH IEATEIbHOCTH;
- OPraHM30BbIBATh U IJIAHUPOBATh YIEOHOE COTPYIHUYECTBO C YUUTEIEM U CBEPCTHUKAMU;
- CTPOUTH MOHOJIOTMYECKOE KOHTEKCTHOE BBICKA3bIBAHHUE;
- UHTETPUPOBATHCS B IPYIITY CBEPCTHUKOB U CTPOUTH MTPOJLYKTUBHOE B3aUMOICUCTBUE CO
CBEPCTHUKAMU U B3POCIIBIMH.
[Tony4uTh BO3MOKHOCTh HAYYUTHCA:
- OKa3bIBATh MOICPKKY U COJIEUCTBUE TEM, OT KOT'O 3aBUCUT JOCTHKECHHE LIEIHU B
COBMECTHOH ACATCIBHOCTH;
- Opatb Ha ce0st MHULIMAaTUBY B OpraHU3allii COBMECTHOTO JIEHCTBUS.



ConepxxaHne Kypca BHEYPOUHO# 1eATEJIbHOCTH ¢ YKa3aHueM (popM OpraHu3auuu u

BH/IOB J1€ITEJILHOCTH
1. Bsoanoe 3ansaTHe. O3HakoMJIeHHe ¢ kaOumHeroM xumuu. IIpaBuna TexHukHu
0e3onacHOCTH. 3HAKOMCTBO € J1a00paTOPHBIM 000py/i0BaHueM. (24.)

O3HakoMJIEHHE Y4YalIMXCsi C HUX OOS3aHHOCTAMH H 0OOpyJOBaHHMEM paboudero MecTa,
oOCyX/IeHHe ¥ KOPPEKTHPOBKA IUIaHa pabOTHI. MPeIUIOKEHHOro yunTeneM. [IpaBuma Ge3omacHOM
paboThl B KaOWHETE XWMHHU, HM3YYCHHE TPABWJI TEXHUKH O€30IaCHOCTH W OKa3aHUs IEpPBOU
[IOMOIIM,  HCIOJb30BAaHUE  IPOTUBONOXKAPHBIX  CPEICTB  3alUMTHl. Mepa 1O  TEXHUKE
6e3omacHoCTH.. O3HaKOMIIEHHE YYalINXCsl ¢ Kiaccu(ukanueil 1 TpeOOBaHUSAMH, MPEIbIBIIEMbIMA
K XpaHEHHIO J1abopaTOpHOro oOOpyHOBaHUS, H3YyYEHHUE TEXHUYECKUX CpEACTB OOyuyeHus,
MIPEIMETOB JIAOOPATOPHOTO 0OOPYAOBAHUS.

IpakTuyeckass padora Nel. O3HaKOMJICHHE C TEXHUKOH BBITIOJIHEHHS] OOIIMX MPaKTUYECKUX
omepanii HaJIMBaHUE >KUIAKOCTEH, MEepeMEelIMBaHUEe U PACTBOPEHUE TBEPABIX BEIIECTB B BOJIC.
3HAKOMCTBO C pa3JIMYHBIMU BHJAAMH KJIaCCH(PUKAIUA XUMUYECKUX PEAKTHBOB M IpaBUIAMHU
XpaHeHHUsI uX B Jlaboparopuu. TexHHWKa JEMOHCTpaIllMd OMBITOB (HAa MPUMEpPAX OJHOTO - JBYX
3aHUMATEIBHBIX OIMBITOB). 3HAKOMCTBO C TPaBWJIAMH TOJB30BAHHS HArpeBaTENbHBIX MPUOOPOB:
IJTUTKA, CHOUPTOBKH, Ta30BOW TOPEJIKH, BOJSHOW OaHu, cymmuibHOro mkada. HarpeBanue u
MPOKaJTMBaHUE.

IpakTHyeckas padora Ne2.O3nHakomiieHne ¢ ooopynoBanueM «Touka pocTay.
2. XumMHveckue peaknuu (64)

XapakTepucTUKa 3JEMEHTa IO €ro MnoJjiokeHuto B llepuogmyeckoil cucremMe XUMHUYECKUX
anemeHntoB JI. 1. MenneneeBa. CBOMCTBAa OKCHUJIOB, KUCIOT, OCHOBAaHUW M COJIEH B CBETE TECOPHUU
AIIEKTPOJIUTUYECKON JUCCOIMALMM U OKHUCJIEeHUsS-BoccTaHOBNeHUs. [loHsTne 0 mnepexoaHbIX
aneMeHTaX. AMdoTepHOCTh. ['eHeTHYECKU Psijl IEPEX0HOTO AieMeHTa. [lepuoaudeckuii 3akoH 1
[Tepuonnueckas cucrema xumuueckux siaeMeHToB [[. 1. MenneneeBa. Xumuueckass opraHu3anus
KUBOW M HEXKUBOW NMPUPOAbl. XMUMUYECKHI COCTaB fA/ipa, MAHTUW W 3€MHOM KOpbl. XUMHUUYECKHUE
AJIEMEHTHI B KJIETKAX JKHUBBIX OpraHu3MoB. Makpo- u MukposneMmeHTbl. O0oO0IIeHe CBEJCHHI O
XUMHUYECKUX peakuusix. Kinaccudukanus XMMHUUECKUX peaklUii 0 pa3IMyHbIM MPU3HAKAM: «YHCIIO
U COCTaB pearupyromux U OoOpa3yIoluXcs BEIIECTB», «TEIIOBON 3(dexT», «HampaBieHUe»,
«M3MEHEHHE CTENEeHEeW OKUCIICHHS 3JIEMEHTOB, 0O0pa3yIoLIUMX pearupyrolme BelecTBay, «hazay,
«UCTIOJIb30BaHUE Karanu3aropa». [loHSATHE O CKOpOCTH XUMHYECKOW peakiuu. DakTopsl,
BIUSIOIIME HA CKOPOCTh XuMudeckux peakuuid. Karammzatopsl u karanus. HWHruOUTOpHI.
AHTHOKCHUIAHTEL.

JdemoHcTpanum.

Paznuunbie Qopmer Tabmuier J[. M. MenneneeBa. Mogenn aroMoB 3iemMeHTOB 1—3-r0
nepuoaoB. Mojieiab CTpOCHHUS 3€MHOTO Mmiapa (TOMepeyHbI pa3pe3). 3aBUCHUMOCTb CKOPOCTH
XUMHUYECKON peaklH OT MPUPOJIbl PEAarupyrolnX BELECTB. 3aBUCUMOCTh CKOPOCTU XMMHUYECKOU
peakuy OT KOHLUEHTPAMU pearupyrouux BEeIEeCTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peakuu
OT TUJIONIAJM COMPUKOCHOBEHHUS PpEArupyroluX BEIIeCTB («KUISIIUN CIoi»). 3aBUCUMOCTD
CKOPOCTH XHMMHUYECKOM pEeakuuu OT TEMIIEPATYpPbl PEArupyroluMx BeEMIECTB. [ OMOreHHbIM U
reTeporeHHbIN KaTaJu3bl. depMeHTaTUBHBIN KaTajus. HNurubuposanue.



JlabopaTopHbIe ONbITHI.

1. IlonyueHnne ruApokcuaa UHKA M UCCIEIOBAaHUE €ro CBOWCTB. 2.MojennpoBaHue NOCTPOEHUs
Ilepuoguueckoi cuctembl xumuueckux snemeHToB J[. M. MenneneeBa. 3. 3amelleHue kKeae3om
Meau B pactBope cyiabdara memau (I1). 4. 3aBHCHMOCTH CKOPOCTH XHMHYECKOH pEaKIUH OT
IIPUPO/IbI PEArHPYIOIINX BEIIECTB Ha IPUMEPE B3aUMOIECHCTBUS KUCIOT ¢ METAJIJIAMH.

5. 3aBUCHMOCTb CKOPOCTH XMMMUYECKOH pEaKkIUu OT KOHILEHTpAalMM pPearupyrollux BELIECTB Ha
IIpUMEpPE B3aMMOICUCTBHS LIMHKA C COJITHOW KMCIIOTOM Pa3/IMYHON KOHIICHTPALVH.

6. 3aBHCUMOCTh CKOPOCTH XHMHUYECKOW PEaKIHMH OT IUIOIIAJAN COTNPHUKOCHOBEHHUS PEarupyrOINX
BELIECTB. 7. MOAETUPOBAaHNE «KUISILETO CI0s». 8. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON pEeaKIUU
OT TEMIIepaTypbl pearhpyrollnX BEIIECTB Ha mpumepe B3ammojencTBus okcuma memu (I1) c
pacTBOPOM CEPHOM KHUCJIOTHI PAa3IM4HOM TemmepaTypsl. 9. PaznokeHue nepokcuzaa BOAOPOAA C
nomol1eko okcuaa mapradua (IV) u xaranaser. 10. OGHapyxeHue KaTajga3bl B HEKOTOPBIX MUILIEBBIX
npoaykrax. 11. MarubupoBanue B3auMoIeHCTBUS KUCIOT C METANIaMU YPOTPOIIMHOM.

IIpakTnueckune padorbl.3. Peakuusa HeliTpanuzanuu. 4. Penienne skcriepuMeHTaANbHBIX 3a]a4 110
Teme «2.1.». 5. 'unposms conelt, pH pacTtBopoB.

3. HemeTasibl u ux coequuenusi(124)

OO0mrast XxapakTepuCTHKa HEMETAUIOB. TMOJOXKeHHe B llepromnyeckoi cucTeMe XUMUYECKUX
anemenToB /. Y. MenneneeBa, 0COOEHHOCTH CTPOEHUS aTOMOB, 3JEKTpooTpuuaTesnbHocTh (D0)
Kak Mepa «HEeMETaUIMYHOCTH», pax 0. Kpuctaimmueckoe CTpOCHHE HEMETAUIOB — MPOCTHIX
BemecTB. Amorponus. Pu3nyeckrue cBoicTBa HeMeTauioB. OTHOCUTENBHOCTD MMOHATHI «METaI»
U HEMEeTaJlD».

Bonopon, ramorensl, cepa, a3oT, gocdop, yriaepon, KpeMHHM, UX COEIWHEHHS, XUMUYECKUE
cBolicTBa W mnpuMeHeHue. JlemoHcTrpanuu. OOpasibl TalOTEHOB — TIPOCTHIX BEIIECTB.
B3anMoselicTBre TaIOTEHOB C HATpUEM, C ATIOMHHHEM. BhITeCHEHHE XJI0poM Opoma WM Hoja W3
pacTBOpoB HX coJiel. B3ammopeiicTBue cepbl € MeETaJUlaMH, BOJOPOJOM U KHCIOPOJOM.
B3anmopeiicTBue KOHUEHTPUPOBAHHOM a30THOM KHUCIOTHI C Meabto. [lornomenue yriem
pacTBOPEHHBIX BEUIECTB WM Tra3oB. BoccraHoBineHue meau u3 ee okcuga yriieM. OOpasiibl
MIPUPOJHBIX COEAMHEHUN Xsopa, cephl, pocdopa, yriepoaa, kpemuus. OOpa3ibl BaKHEHIINX IS
HapOJHOTO X034iicTBa cynb(}haToB, HUTPATOB, KapOOHATOB, (pochaToB. OOpa3Lbl CTEKIA, KEPAMUKH,
LIEMEHTA.

JlaGopaTopHble ONBITHI.

12. B3aumopelicTBUE PAacTBOPOB KUCIOT M cosield ¢ merauiamu. 13. O3HakomiieHuEe C pyaamu
xenesa. 14. OxpamuBaHue miIaMeHu COJISIMH IIEIOYHBIX MEeTayioB. 15. B3anmoneiicTBue kanbius
c Bojoii. 16.IToaydeHue THUAPOKCHAA KajblMsi M HCCIEIOBaHUE ero cBoictB.17. ITlomyueHue
THJIPOKCUA aJTIOMHHHS M HCCIIEOBaHUE ero cBOMCTB. 18. B3aumoselicTBue ikeie3a ¢ COJSHON
kucnotoit. 19. [Monyuenue ruapokcunos xenesa (II) u (I1I) u u3ydyenue ux cBOUCTB.

IIpakTuueckue padorel. 6. M3yuenue cBoiicTB kucioT. CBoiicTBa 6poMHOM Boabl. 7. [lomydyenue
aMMMaKa, M3ydyeHHe ero cBoiictB. 8. OmpezaeneHue HUTPAT MOHOB B NPOJAYKTax HHUTaHUA. 9.
[Tonmy4yenue yrinekucioro raza. KauectBeHHas peakius Ha KapOoHAT — HOHBI.



4. MeTtaibl 4 ux coeannennsi(10y4.)

ITonoxxenne meraioB B [leproauueckoil cucreme xumudeckux snemeHToB JI. . Menneneesa.
Merannuueckass KpHCTAUIMYECKash pelIeTKa M MeTaUIMuecKass XuMHU4Yeckas CBsi3b. OOmue
¢dusnueckue cBoiictBa MeTaymioB. CIUiaBbl, UX CBOWCTBA M 3HA4YCHHE. XUMHYECKHE CBOMCTBA
METaJJIOB KaK BOCCTAHOBUTEJNIEH, & TAaKXKE€ B CBETE€ MX IOJIOKEHUS B DJIEKTPOXUMHUYECKOM POy
HanpspkeHud metamuioB. Koppo3usi metamuioB u cnocoObl 00pbObl ¢ Heil. Mertamibl B Npupoe.
OOmrre crocoObl UX MOTYyYCHHUS.

OO0masi xapakTepHCTHKA IIEJOYHbIX MeTa/ioB. Meramiel B mpupoge. OOmue crnocoObl UX
nosydeHus. CtpoeHue aromoB. IllenouHble MeTaabl — IPOCThIE BellECTBA. BakHeine
COEJIMHEHUS WIEJIOYHbIX METaNIOB — OKCHJIbl, THAPOKCUIBI U COJM (XJIOpHIbI, KapOOHAaTBHI,
cynb(aThl, HUTPAThI), UX CBOICTBA U MPUMEHEHNE B HAPOIHOM Xo3siicTBe. Kanuiinbie ynoopeHus.

OO0masi xapakTepHCTHKa 3JieMeHTOB rJjaBHoii moarpynnsl |l rpynnbl.CTpoeHue aTtomos.
[IlenoyHo3emenbHblE  METaJIBI  —  HPOCTbIE  BellecTBa.  BakHelmme — coeIuHEHUS
IEJIOYHO3EMETIbHBIX METANIOB — OKCHUJbI, TUAPOKCUIBI M CONH (XJIOpUIbl, KapOOHAThI, HUTPATHI,
cynbdaTsl, pocdaTsl), UX CBOMCTBA U IPUMEHEHUE B HAPOIHOM XO351CTBE.

Amomunuii. CtpoeHue aroma, (QU3MYECKHME M XUMUYECKHE CBOICTBA IPOCTOrO BEIIECTBA.
CoenuHeHUs aNOMUHUS — OKCUJ M TUIPOKCHJ, MX aM(oTepHbI Xapakrep. Baxueimue comm
antoMuHUs. [I[puMeHeHre aTfOMUHUS U €r0 COETMHEHNM.

Keneszo. Crtpoenme aroma, ¢uU3HUECKHE ¢ XUMHUYECKHE CBOWCTBA MPOCTOTO BEIIECTBA.
I'enernueckue psanbl Fe+2 u Fe+3. Baxneimue coyin kenne3a. 3HaYCHHE KeNe3a U €ro COSIUHEHMI
JUTSI IPUPOJABI M HAPOJHOTO XO35MCTBA.

JdemoncTpanuu. OOpa3ipl MIEIOYHBIX M IIETOYHO3EMENbHBIX MeTaioB. OOpasmpl CIUTABOB.
B3aumopeiictBue HaTpus, JUTUS W KajdblMs C BOAOW. B3amMopnelcTBue HaTpus M Mar"usi ¢
KHCJIopoioM. BzanmoselictBre MetamuioB ¢ HemeTaiamu. [lomyuenue ruapokcnion xenesa (1) u

().
JlaGopaTopHble ONBITHI.

20. Tlony4yenue u pacriozHaBanue Bojopoaa. 21. MccienoBanue NOBEpXHOCTHOTO HATSKEHHUSI BOIbI.
22. PactBopeHuMe mepMaHraHata Kaius WIM MeEIHOTO Kymopoca B Boje. 23. ['mapararus
o6e3BokenHoro cynbdara meau (11). 24. M3roToBiaeHre runcoBoro ormnevarka. 25. O3HaKOMIICHHE
C KOJUIeKIHMEH OBITOBBIX (GribTpoB. 26. O3HAKOMJIEHHE C COCTAaBOM MHMHEpaabHON BOJIBI. 27.
KauecTBenHas peakuusi Ha rajoreHuJ-uoHbl. 28. IlonydeHue um pacno3HaBaHue Kucjaopoja. 29.
I'openune cepsl Ha Bo3nyxe u B kuciopone. 30.CBoiicTBa paz0aBieHHON cepHOU kucimoTel. 31.
W3yuenue cBoiicTB ammuaka. 32. Pacrno3naBanue coseil ammonus. 33. CoiicTBa pa30aBieHHOM
a30THON kucioThl. 34. B3aumojelicTBUE KOHIIEHTPHUPOBAHHOW a30THOM KHUCIOTBHI C Mebio. 35.
I'openne docdopa Ha Bo3ayxe u B kuciopoje. 36. PacnoznaBanue docdaros. 37. 'openue yris B
kucnopoze. 38. [loxydyenue yroinbHON KUCIOTH U M3ydeHue ee cBoicTB. 39. Ilepexon kapOoHATOB B
ruapokapOonatsl. 40. Paznoxxenue runpokapbonara Hatpus. 41. IlonydyeHre KpeMHEBON KUCIOTHI
U U3y4YCHHE €€ CBOMCTB.

IIpaktuueckne padorbl. 10. XKectkocTh BoAbl M crnocoObl ee ycrpaHeHus. 11.AMdoTepHbie
cBoiictBa  amomuHus.12. OrmpeneneHue HMOHOB ele3a B BOJAHBIX pacTtBopax. 13. Pemenue
9KCIEPUMEHTAJIBHBIX 3a7a4 N0 TeMe «MeTabD».

5. XuMus H OKpy:kaomas cpeaa. (44.)

Hcnonp30BaTh MOJIyd€HHBIE XMMHUECKNE 3HAHUS B PA3IMUHBIX CUTYalMsIX: IPUMEHEHUSI BELIECTB
U MaTepualioB B OBITY, CEIbCKOM XO35iiCTBE, Ha TPOM3BOJCTBE, B MPOLIECCE pPELICHHS
MIPAaKTUYECKUX 3aJa4 B IIOBCEJHEBHOW JKU3HU, MNPEAYNPEKACHUS SBICHUM, HAHOCSIIUX BpEX
3/I0pPOBBIO YEJIOBEKa M OKpYXKaIolLle cpene; MPUMEHEHUs MPOAYKTOB MepepaboTKU MPUPOIHBIX
HCTOYHHUKOB YIJIEBOJOPOAOB (yrojib, NMPUPOJAHBIA ra3, He(Th) B OBITY M NPOMBIIUICHHOCTH,
3HA4YCHUsI JKUPOB, OENKOB, YIJIEBOAOB s opranusMa dejoBeka. IIpakTuuyeckue paGoThbl.
14.0Onpenenenue KucnoTHocTy mous. 15. OnpenesneHne coeIMHEHN a30Ta B IIOYBE.
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CKOPOCTb XMMHUYECKUX PEaKIIHI.
KaTanuzaTopsl U KaTamus.
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Meramuisl u uX | 10 [{ndposas |[laroT 001IyI0 XapaKTEPUCTUKY Tectuposanu | http://schoolbas
CoeMHEeHUs lTabopaTop [[ToI0’KeHN e METAJIIOB B e, ILp e.ru/articles/ite
WSl 10 [lepronnueckoii cucteme ms
XUMHHN XxuMuyeckux 3nemenTos /. W. -
(OazoBbIil [MenaeneeBa. [lpocno3uposams http://chemistry
[YPOBEHB) [CBOIMCTBAa HE3HAKOMBIX -

METAJUIOB T10 TIOJIOKEHHIO B
[leproanueckoit
CHCTEME XUMUYECKHUX DJIEMEHTOB

Ehemists.com/in
dex.html
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1. 1.

MeHeneesa.

Ycemanasnusame npruunHHO-
CJIE/ICTBEHHBIE

CBSI3M MEXKJLy CTPOSHHEM aToMa,
BHJIOM

XUMUYECKOHN CBSI3U, TUTIOM
KpUCTaJUIMYECKON

[PELIETKU METAJNIOB — IIPOCTBIX
BCIIICCTB U UX

coequHeHu. OnpenensioT CBsI3b
CTPOCHUS KPUCTATUTMUECKUX
peIIeTOK (PU3UUECKUX U
XHUMUYECKUX CBOMCTB METAJIJIOB.
(OOGOCHOBBIBAIOT CBOMCTBA
CILTaBOB C PUMEHEHHUEM.
MccienyoT XuMU4eCKue
CBOICTBA METAJNIOB KAK
BOCCTAHOBHTEJIEH, a TAKXKE B
CBCTC UX ITOJIOKCHHS B
DIIEKTPOXUMHUYECKOM Py
HaIPSKEHUI METaJUIOB.
APryMEHTHUPYIOT IOSIBJICHUE
KOPPO3MH METAJIJIOB U CIIOCOOBI
0OpBOBI C HEl.
KnaccuuimpyroT Meraisl,
0O0BSICHSIIOT UX HAXOXKICHUE B
npupojie. BEIBISAIOT CymHOCT
CITOCOOOB WX TTOTyUCHUS.
BEISBISIOT 3HAaUEHUE ATIOMUHUS
1 JKee3a B HapOJHOM
xo3siicTBe. BoimonustoT I1.p u
TabopaTOPHBIC OIBITHI.

www.periodicta
ble.ru

http://1septemb
er.ru

qacoB

Xumus u 4 2 [udposas [XapakTepusytOT HCTOYHUKH ILp. http://1septemb
OKpY:KaroLast lmabopaTop [XUMHYECKOT O } Mpexrs, er.ru
cpena WS TIO 3arps3HEHMs OKpYXKaroIei
X UMUU cpenbl Onucwigarom TII00ATBEHEBIE http://schoolbas
(6a30BBIi [PKOTOTHYECKUE TIPOOIEMBI e.ru/articles/ite
[YPOBEHB) [JENOBEYECTBA, CBA3AHHBIE C ms
XUMHUYECKUM 3arpsA3HEHUEM. http://chemistr
[Ipeanararot nmytu
MUHHMHU3ALHA BO3ACHCTBUS - . )
XMMHUYECKOT0 3arps3HEHHS Ha chemists.com/in
OKPY’KAIOIIYIO CPETy. dex.html
IIpuBOAST NpUMEPHI
MEXTYHAPOIAHOTO
COTpyIHHYECTBA B 00JaCTH
OXpaHbl OKPY)KAIOLIEH Cpesibl OT
XUMHUYECKOTO 3arps3HEHHS.
Brinonssitot I1.p.
PesepsHoe 0
BpeMsl
Oo1ee 34 15
KOJIMY€eCTBO
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IloypouHoe niiaHupoBaHue

Tema ypoka

KoaudecTBO 9acoB

Jara

Bcero

Teopus

IIpakTuka

H3YyYCHUA

Bunel, popmsl
KOHTPOJIA

O3HaKOMJICHHE C
KaOMHETOM XHUMMUH,
M3yUYCHHUE MTPABHIT
TEXHUKH
0e30IMacHOCTH.
3HAKOMCTBO C
1a00paTOPHBIM
00opyIOBaHUEM.

1

07.09.

VYeTHBI o11poc

IIp. Nel.
O3HaKoOMJICHHE C
TEXHHUKOW BBITIOJTHCHUS
OOIIUX TMPAKTUIECKUX
onepanuidi HaJIMBaHUE
JKHUJIKOCTEH,
MepeMEeIIMBaHNUE U
pacTBOpEHUE TBEPJIBIX
BEIIECTB B BOJIC.
3HaKOMCTBO €
Pa3IMYHBIMU BHIAMHA
Kiaccuukanuii
XUMHYECKHAX
PEaKTUBOB U
MpaBUJIaMU XpaHEHUS
uX B 1abopaTopumu.
IIp.Ne2.0O3nakomnieHne
¢ obopyaoBaHUEM
«Touka pocTay.

14.09

[IpakTnueckas
paborta

Knaccuduxkarus
XUMHUYECKUX PEaKIUH.
CKOpOCTh XUMHUUYECKHUX
peakuuii. Katanus.

21.09

YcrHbli onpoc,
pelieHue ymp.

[Ip.Ne3 Peakuuu
HEeUTpaIM3alu

28.09

[IpakTnueckas
paborta

DIIEKTPOJIUTHYECKAS
muccormanus(d. ).
OCHOBHBIE ITOJ0KEHUS
9.1

05.12

YcTHBIH onpoc,
pelieHue yp.

XUMHUYecKrue CBOMCTBA
KHCJIOT, OCHOBAHHM,
coJIeH Kak
JJIEKTPOJIUTOB.

12.12

YcTHBIH onpoc,
pelieHue ymp.

[1.pNe 4. Pemenue
AKCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «J.1.».

19.12

IIpaxTrueckas
pabota

I'maponus couien.
[L.pNeS. 'maponuz
conelt, pH pactBopos.

26.12

YcTHBIN onpoc,
IIpaxTnueckas
pabora

T"anoreHsr.
CoequneHus
raJOre€HOB.

09.11

YcTHBIN onpoc,
pelieHue ymp.

10

Xanbkorensl. Cepa u

16.11

TectupoBanue




€€ COCAMHCHUA

11 | IIp.Ne 6. 3y4yenue 23.11 [TpakTrueckas
CBOWCTB KHUCIIOT. paborta
CBoiicTBa OpOMHOIA
BOJIBI.

12 | DnemeHTHI SA rpymnIib. 30.11 B3aumokoHTpOIb
A3o0T H ero
COCIIMHEHUSI.

13 | AmMMmuak, ero 07.12 VYerHbIi onpoc,
CBOICTBA. peleHue yrmp.

14 | [Ip.Ne7 Ilonyuenue 14.12 [TpakTrueckas
aMMuaKa, U3yueHue pabota
€ro CBOWCTB.

15 | A3oTHas KuCIOTa, ee 21.12 Pemenue yrmp.
CBOMCTBA

16 | IIp.Ne 8 Onpenenenne 28.12 [TpakTryeckas
HUTpPAT HOHOB B pabota
MPOIYKTaX MATAHHUS.

17 | ®ocdop, ero 11.01 TectupoBanue
COCIMHEHUSI.

18 | Yruepon, ero 18.01 YCTHBIN oTIpoC,
COCIMHEHUSI. pelieHue yIp.

19 | [Ip.Ne 9 . TNonyuenwue 25.01 [TpakTryeckas
YTJIEKUCIIOTO rasa. pabota
KauecTBenHas peakius
Ha KapOOHAT — HOHBI.

20 | Kpemnuii, ero 01.02 YcTHBI onpoc,
COCITMHEHUS peleHue ymp.

21 | Meramnet 1A u 2A 08.02 YcTHBI onpoc,
TPYII, UX COSTUHEHHUS. peleHue ymp.

22 | XKectkocTb . 15.02 CamocrosiTenbHas
XKectkocTh BOBI U pabora.
CHocoObl ee
yCTpaHEHHUsI.

23 | IIp.Ne 10 XKectkocTth 22.02 [IpakTuueckas
BOJIBI U CHOCOORI €€ paborta
yCTpaHEHUS

24 | AnroMUHHI U €ro 29.02 YcTHBIH onpoc,
COCIIMHEHUSI. peleHue ymp.

25 | IIp.Ne 11 AmboTtepHsbie 07.03 [IpakTuueckas
CBOWCTBA aJTFOMHUHHSI. pabota

26 | XKeneso, ero 14.03 YcrHbli onpoc,
COEJIMHEHUS. peleHue ymp.

27 | IIp.Ne 12 Onpenenenue 21.03 [TpakTnueckas
MOHOB JKeJe3a B pabota
BOJIHBIX PacTBOpax.

28 | OOGmue cBoiCTBa 04.04 YcTHBI onpoc,
METaJUIOB. peleHue ymp.

29 | Koppo3ust MeTasioB. 11.04 VYcTHBIM onpoc,

peleHue ymp.

30 | ITp.Ne 13 Pemienue 18.04 ITpakTrueckas
HKCTIIEPUMEHTAIbHBIX pabota

3aJ1a4 110 TEME
«MeTtanibD».




31 | Oxpana okpyxKaromiei 1 25.04 YcTHBIN oTIpoc,
Cpelbl OT XUMHYECKOTO pelIeHue ymp.
3arpsi3HEHMUS.

32 | IIp.Ne 14. 1 1 02.05 [TpakTuyeckas
Omnpenenenue pabora
KUCJIOTHOCTH TOYB.

33 | IIp.Ne 15. 1 1 16.05 [TpakTyeckas
Omnpenenenue paboTta
COCIMHEHUH a30Ta B
MOYBE.

34 | 3akIrOuUTENBHBINA YPOK 1 23.05 [TpoexTHBIE
(Tmo/1BeiIeHUE UTOTOB). paboTHI.

OO11ee KOJIMYECTBO YaCOB 110 34 15

porpaMme




@opmbl yuéra IIporpammsl BOCIMTAHUS

Ne i/

Jena

OpueHTHPOBOYHOE
BpeMs
NPOBeeHHs

Ycranosienue JOBCPUTCIIBHBIX OTHOIIICHUH MCXKY YYUTCIICM U
€ro y4eHUKaMH, CIIOCOOCTBYIOIKX O3UTUBHOMY BOCIIPUSATHIO
yJaruMucs TpeOOBaHUN U IPOCKO YUUTEIIs, IPUBICYCHUIO X
BHUMAaHHS K 00CyX/1aeMoii Ha 3aHITUN HH(DOpMaIHH,
AKTHUBU3aIlNU UX II03HAaBaTEIbHOMI ACATCIIBHOCTHU, - TPYIIIIOBasA
paboTa Ha 3aHATHH; - paboTa B apax; - BO3MOXKHOCTh KaX 0T
BBICKa3aTh COOCTBEHHOE MHEHHE 110 00CYXAaeMoit mpobdieme

B Teuenue rona

IToOyxkaeHue MKONBHUKOB COOII0IaTh HAa YPOKE
OOLIENPUHATHIE HOPMbI IOBEJCHMS, - ITpaBHJia OOIIEHUS CO
CTapUIMMU (YYUTENSIMU) U CBEPCTHUKAMU (ILIKOJIbHUKAMHU), -
MPUHIUIBI Y4eOHOM TUCHUIUIMHBI U CAMOOPTaHU3aIUH Yepe3
3HaKOMCTBO M B nociueaymomem codmoaenue «Ipasun
BHYTPEHHET0 pacropsijKa 00y4aronuxcs»

B Teuenue rona

HGMOHCTpaHI/ISI IpHUMEPOB, HAITPABJICHHBIX HA
JTyXOBHOHPABCTBEHHOE pa3BuUTHE oOydaromuxcs: Bocriutanue
TpaXXIaHCTBCHHOCTH, MTAaTPUOTU3MA, YBAXKCHHS K IIpaBaM,
cB00O1aM U 00s13aHHOCTSIM YejioBeKa Bocmuranue coruans,HOM
OTBETCTBEHHOCTH U KOMIIETEHTHOCTH Bocmuranue
MMO3UTUBHOTO 00pa3a KOMIIETEHTHOTO 00pa30BaHHOTO YeI0OBEKa,
00J1a1a101Ier0 MIMPOKUM KPYTr030pOM, CIIOCOOHOTO
a¢hdexTuBHO permaTh no3HaBaTeabHbIC 3a1aun Bociuranue
TPYIOJIIOOHSI, CO3HATEIBHOTO, TBOPYECKOTO OTHOIICHUS K
TPYZy ¥ KH3HH, IOJrOTOBKA K CO3HATEIILHOMY BBHIOODY
npodeccnn Bociuranue SKOJIOTHYECKON KYIbTYPHI, KyIbTYPBI
3I0pOBOTO M 6e30macHoro oopasa xu3Hu Bocnuranue
[IEHHOCTHOTO OTHOIICHHUS K TIPEKpacHOMY, (hopMUpOBaHHE
OCHOB 3CTETUYECKOH KYIbTYphl BocriiTaHNe HPAaBCTBEHHBIX
YYBCTB, YOCKICHUH, STHUECKOTO CO3HAHHMS - Yepe3 o100
COOTBETCTBYIOIIUX TEKCTOB JIJISl YTCHHS, TIPOOIEMHBIX
CUTYyalui Jijisi OOCY)KJICHHUS B Kilacce

B Teuenune roma

Tematnueckue ypoku, corsiacHo Kanengapro oOpa3oBaTeabHbIX
COOBITHIA, TPUYPOUCHHBIE K TOCYIAPCTBEHHBIM U
HallMOHAJBHBIM Npa3aHuKaM Poccuiickoit denepanuu,
MaMSITHBIM JIJaTaM ¥ COOBITHSAM POCCUHCKOM HCTOPUH H
KynbTypsbl

[To nnunnatuBe MenaeneeBa ocHoBaHO Pycckoe xumuueckoe
o011ecTBo

Y auBuTENbHAS XUMHUSI M aKIIEHT ypOKa Ha YIUBUTEIbHBIX
XMUMHUYECKUX OTBITaX M PeaKlusx

16 cenTa0ps




BcemupHslii 1eHb HAyK1

10 HOs10ps

Bceemupmnsrii gens 60psos1 co CITHJom 13 Hos10ps
JleHb poccuiickoi HayKu 8 despans
Bceemupnslii neap 3eminu 20 mapra
Yac 3emiin 27 maprta
JleHb 3amuThl 3eMiTH 30 mapra
BcemupHslii 1eHb 310pOBbs 7 anpens
Bcemupnas axuus «Jlens 3emiim» 22 anpenst
JleHb SKOJIOrHYecKOoro 00pa3oBaHMs 12 mas

[IpumeHeHue Ha 3aHATUM UHTEPAKTUBHBIX (JOPM pabOThI
y4daluxcsl.

B Teuenue rona




Jluer KOPPECKTUPOBKU TEMATHYECKOI0 IVIAHUPOBAHUSA

Ne ni/m IIpuunna KoppekTupyrouiee Homep npukasa
KOPPEKTHPOBKH MeponpusTue




Y4eOHo — MeTOAMUYECKOE O0ecTeueHre 00Pa30BaTeJIbHOIO NPoLecca
1.baiikoBa B.M. Xumus nocne ypokos. B nomomp mkose. — M.: ITpocsemenue, 2015

2. Tabpuensn O. C. Xumus. 9 xnace : yaeOHUK 1715 00111€00pa3oBaTeIbHBIX OpraHu3anui /
O.C.I'abpuensn, U. I'. Octpoymos, C. A. CragkoB. — M.: [Ipocsemienue, 2019

3.I'abpuensn O. C. Xumusa. Meroandeckoe nmocodue as 9 kinacca: yaeod. mocodue mis
obmieo0pazoBarensHbx opranusanuii / O. C. I'abpuensH, U. B. Akcénosa, U. I'. OctpoymoB. —
M.: Ilpocseenue, 2019

4.T'abpuensa O. C. Xumus. COOpHHK 3a/1a4 ¥ yIpakHEHUH. 9 kiacc : yueOHOe mocooue st
obmeobpazoBarenbHbix opranmzanuii/ O. C. ['abpuensH, U. B. Tpuryouak. M.: [Ipocsemenue, 2019

5.I'abpuensan O. C. Xumus. Terpanp A 1a00paTOPHBIX ONBITOB M MPaKTHYECKUX padboT. 9 kiacc :
yaeOHoe nocobue s 001meoopazoBaTenbHbix opranuzanuit /O. C. 'abpuensn, U. B. Axcénona, U.
I'. OctpoymoB. — M.: [Ipocsemienue, 2019

6.I'abpuensa O. C. Xumus. Pabouas Terpanp. 9 kinace : yaeOHOe Tiocodne Jisto01meo0pa3oBaTeIbHBIX
oprauusaimii / O. C. I'abpuensn, C. A. Cnaakos, 1. I'.OctpoymoB. — M.: [Ipocserienue, 2019

7.T'onsadensn M.I'. Buexnacchas pabota nmo xumuu. — M.: IIpocsemienue, 2012.

8.I'meboBa B.JI. Opranmu3anys u MpoBeACHUE YKOJIOTHUECKOTO MPAKTHKYMa CO IMIKOJIbHUKAMH: METOINIECKUE
pexomenmanun/B.[1. I'ne6osa, H.B.Ilo3ausikoBa. — YibsHoBck: YUIIKITPO, 2007

9.Cniupuna E.B. IIporpamma BHEypOUHOM IeATETLHOCTH «YEIOBEK CpeIu JTOACH.

10.®aneeBa I'.A. Xumus u skojorus: Marepuanbl Ui MPOBEACHUS y4eOHOW M BHEYPOUYHOW pabOTHI 1O
AKOJIOTHYECKOMY BocnuTanuio. — Bonrorpan: Yuurens, 2005

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. http://www.alhimik.ru IIpeacraBiacHbl pyOpHUKH: COBETHI A0MTYPUCHTY, YUUTEIIIO XUMUH,
CIIPaBOYHHUK (OYCHB GOJIbIIAs 110 100PKA TAOJIHII ¥ CIIPABOYHBIX MATEPUAIIOB), BEceast XUMHS,
HOBOCTH, OJIMMITHA/IBI, KyHCTKaMepa (Macca HHTEPECHBIX HCTOPUIECKUX CBEJICHUH).

2. http://www.hij.ru XXypran «Xumus ¥ KH3HBY» MOHATHO M 3aHUMATEILHO PacCKas3biBaeT 000
BCEMUHTEPECHOM, YTO IIPOMCXOJUT B HAYKE M B MUPE, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html DiexrponHbIii xKypHan « XUMUKH U XUMUS», B
KOTOPOM TPEICTABICHO MHOXECTBO OIBITOB 10 XUMUH, 3aHUMATEIILHON HH(POPMAIHH,
MO3BOJISAIONIEH YBIICUb YYCHUKOB SKCIIEPUMEHTAIBHOM YaCThIO PEIMETA.

4. http://c-books.narod.ru BceBo3morkHas mureparypa 1o XuMHU.

5. http://www.drofa-ventana.ru M3BectHoe u3iaTensCTBO y4eOHOM uTepaTypbl. HOBUHKH Hay4dHO-
HOMYJISIPHBIX M 3aHUMATENIbHBIX KHUT TI0 XUMHH.

6. http://1september.ru Xypuan s yuuteneit u He ToJIbKO. bojbiioe KoJIM4ecTBO paboT YI4CHUKOB,
B TOM YHCJI€ U MCCIICIOBATEILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKOIBHBIN MTOPTAJ CO CCHUIKAMU Ha
00pa3oBaTeNbHBIE CANTHI IO XUMHH.

8. www.periodictable.ru CoopHuk craTeld 0 XMMHYECKUX DIIEMEHTAX, WILTFOCTPUPOBAHHBIN
IKCTIEPUMEHTOM.


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.drofa-ventana.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/

MATEPUAJIbHO-TEXHUYECKOE OBECTIEYUEHUE OBPA30BATEJILHOT O
MPOLIECCA

1. JleMOHCTpalMOHHBIE TAOIUIIBI.
2. Kommnbrotep, MyIbTUMEIUIHBIN IPOEKTOP, HJIEKTPOHHBIE TOCOOHSI.
3. MHTepakTUBHAS AOCKA.

4. Jlatuuku (TeMIEpaTypsl, MEKTPOIPOBOJHOCTH PACTBOPOB, KOHIEHTPALIUU HOHOB, ONITHYECKON
IUIOTHOCTH, pH, MynIbTHIATUUKH).

5. MuKpocKombl, HOYTOYKH.
6. X¥MHIYeCKre peaKTHBEL.

7. XuMu4deckasi ocyjia.
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