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IosicHUTeIbHAA 3aANMUCKA

OOpazoBatenbHas nporpamMmma «XUMHS JIETKO M IMPOCTO» HalpaBlieHA Ha
dbopMHpoBaHHEe Yy ydYallUXCAd HWHTEpeca K M3YYCHHUIO XHMHH, pa3BUTHE
MPAaKTUYECKUX YMEHUW, TPUMEHEHHUE TMIOJYyYCHHBIX 3HAHUW Ha MPAKTHUKE,
MOATOTOBKA y4alIMXCsl K UTOTOBOM aTTECTAllUH.

[Ipu omope Ha 6a3oBbI Kypc XuMuu 9 Kjacca, MporpaMma pacuiupser u
yrayOJseT ero, COACPKUT ONepeKAIONTyr0 HHHOPMAIIHIO TI0 KypCy OPraHNIEeCKOM
XUMHH, PACKPBIBAET MEpe] YYallUMHUCS HHTEPECHbIE M BaXXKHBIE CTOPOHBI
MPAKTUYECKOTO HMCIOJb30BaHUSI XMMHUYECKMX 3HAHWW, JAaeT TPEACTaBlIeHHE 00
AKCIEPUMEHTAILHOM METO/I€ TO3HAHUS B XUMHH, O TECHOW B3aUMOCBSI3U TEOPUU U
AKCIIEPUMEHTA.

DKCMEPUMEHT B OOYYEHUU XMMHHM UMEET OOJIbIIOe 3HAUCHUE. AHAIU3UPYS
pe3ynbTaThl MPOBEAEHHBIX OIBITOB, Y4allUecs YOEXIaloTCcsl B TOM, YTO T€ WIH
WHBIE TEOPETHUYECKUE TMPEJCTABICHUS COOTBETCTBYIOT WJIM MPOTUBOpPEUYAT
peanbHOCTU. TONBKO OCYIIECTBIISA XUMHUYECKAM SKCIIEPUMEHT MOKHO IPOBEPUTH
JIOCTOBEPHOCTh IPOTHO30B, CACIAHHBIX HAa OCHOBaHUM Teopuu. B mpomecce
HKCIIEPUMEHTAJILHOM  pabOThl  ydalidecs TMPUOOPETAIOT  OMBIT  MO3HAHUS
peaIbHOCTH, SBJISIOMUNACA BaXXHBIM ATarioM (OPMHUPOBAHUS Y HUX YOEKICHHI,
KOTOpbIE, B CBOIO OYEpPE/lb, COCTABJISIOT OCHOBY HAy4YHOTO MHPOBO33PEHUS.
Bueapenue o6opynoBanus uudpoBoil nabopatopuu I1ieHTpa «Todka poctay
MO3BOJIUT KaUYE€CTBEHHO M3MEHUTHL Mpolecc oOydeHus Xxumuu. KonaumdyecTBEeHHbIE
HKCIEPUMEHTHI TO3BOJISAT MOJIy4YaTh JOCTOBEPHYHO HH(OpMAIMIO O MPOTEKaHUU
T€X WA HHBIX XUMHYECKMX TMpOIEeccax, O CBOMCTBax BemecTB. Ha ocHoBe
MOJTYYEHHBIX IKCIEPUMEHTAIBHBIX JaHHBIX 00ydaeMble€ CMOTYT CaMOCTOSITEIIbHO
JieJaTh  BBIBOABI, 0000IIAaTh pe3yJabTaThl, BBISIBISATH 3aKOHOMEPHOCTH, YTO
OJIHO3HAaYHO OyAeT CcrnocoOCTBOBATh TIOBBIIICHUIO MOTHBAIMA  OOYYCHHS
IIKOJIbHUKOB.

JlaHHbIN KypC BHEYPOUYHOU JIEATEIIbHOCTU MpeAyCMaTPUBAET
HKOJIOTUYECKYIO HAIIPABICHHOCTh XMMHUYECKOTO O00pa3oBaHUs, MPEAyCMaTPUBAET
O3HAKOMJICHUE YYaIlUXCA C XMMUYECKMMHU aCIEKTaMH COBPEMEHHOUN 3KOJIOTHUHU
U 9KOJOTMYeCKHX mpobjiem (riobanbHOE MOTEIUICHHE KIMMaTa, O30HOBBIC
JBbIPbI, KHUCJOTHBIE JOXAHW, 3arpsi3HEHUE OKPYKAIOMIEH Cpeabl, HCTOLICHHE
TPUPOIHBIX PECYPCOB).

AKTyaJIbHOCTh TporpaMMbl B TOM, 4YTO OHa CO3/1a€T YCJIOBHUSA IS
COIIMAJIbHOTO,  KYJABTYPHOTO U  Mpo¢eCCHUOHAIBLHOTO  CaMOOMpeeeHuUs,
TBOPUYECKOM caMopeanu3aluyi JUYHOCTU PeOEHKA, (POPMHPOBAHUS XHUMHUYECKOM
rPaMOTHOCTH.  3HaHWSA W YMEHMs, HEOOXOJIMMbIE JUISI  OpraHu3aluu
UCCIIEZIOBATEILCKOMN JeATeIbHOCTH, B OyIyIlleM CTaHYT OCHOBOM JIJIsl OpraHu3aluu
HAY4YHO-HCCIIEIOBATENbCKOM AEATETLHOCTH B BY3aX, KOJUIEIXKAX, TEXHHUKyMax H
T.1.

[Ipu pa3zpaboTke mporpaMMbl akKIEHT JENaJiCi Ha BOMPOCH], KOTOPHIC B
0a30BOM Kypce€ XMMHUU OCHOBHOM IIIKOJIBI PAacCMaTpPUBAIOTCA HEIOCTATOYHO
MOJITHO WM HE PacCMaTPHUBAIOTCS COBCEM. 3aJaud W YIPAKHEHUS MOJ00paHbI
TaK, 4TO 3aHATHS MO0 UX OCMBICIICHUIO U PEUICHUIO POXOIST MO0 MapauiebHO


https://pandia.ru/text/category/organicheskaya_hiimya/
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C M3y4aeMbIM Ha ypOKax MaTepHaJiOM, JUOO KaK MOBTOPEHUE yXKE€ MOTYYCHHBIX
3HAHUU.

[IpakTuyeckass 3HAUYUMOCTb MPOTPaMMbl  3aKJIOYAeTCs B TOM, 4YTO
yJaeTCs aKTUBU3UPOBATh Pa3IMYHbIe (DAKTOPHI: TEOPETUUECKUE 3HAHUS IO TOMY
WIM WHOMY KypCy, NpPaKkTHYECKUH ONBIT 00y4aeMblX, HX CIOCOOHOCTbH
BBICKA3bIBaTh ~ CBOM  MBICIH, WJIE€HU, MPEAJIOKEHHUS, YMEHUE BBICIYIIAThH
QIbTEPHATUBHYIO TOYKY 3pEHHUS, U apryMeHTHPOBAHO BBICKa3aThb CBOIO. B
pe3ynbTare 00yJaromue MoIydaT BO3MOKHOCTh MPOSBUTh U YCOBEPIICHCTBOBATH
AQHAJIMTUYECKUE W OICHOYHBIC HABBIKM, HAYyYUTHCS paboTaTh B KOMaHJE,
PUMEHSTH Ha TIPAKTHKE TEOPETUICCKUN MaTEpHalL.

[Tporpamma Kypca «XuMHS JIETKO U TIPOCTO» COCTABJIICHA B COOTBETCTBHH C
TpeOOBAHMSIMU CIICTYIONTUX HOPMATHUBHBIX JTOKYMEHTOB:

- @enepanbHOro 3akoHa «O0 obOpazoBanuu B Poccuiickoin denepanuiny oT
29.12.2012r. Ne 273- @3 (ct. 75) ¢ U3MEHEHUSIMH, BBEJACHHBIMU B JIeHCTBHE OT 1
centsa0ps 2020 rona @enepanbubiM 3akoHOM OT 31 utost 2020 roga N 304-D3;

- Meroanueckux peKoOMEHAAIMi MO0 CO3JAaHUI0 M (PYHKIIMOHUPOBAHHUIO B
o011eo0pa3oBaTeIbHBIX OPraHU3alMAX, PACIIOIOKEHHBIX B CEJILCKOM MECTHOCTHU U
MaJIbIX TOPOJIax, IIEHTPOB 00Pa30BaHUS €CTECTBEHHO-HAYYHOM U TEXHOJIOTUYECKON
HaIpaBJICHHOCTEHW YTBEPXKIAEHHBIE pacnopsikeHueM MHUHHCTEpCTBA MPOCBEICHUS
Poccuiickoit @eaepanuu ot «12» suBaps 2021 r. Ne P-6

- CaHWTapHO-dHIEMHOJOTHYECKUX  TpEeOOBaHWUN K  OpraHHU3aIluu
BOCIIUTAHUS W OOY4YEHHWs, OTAbIXa MW O3JOPOBJICHHUS JCTEH U MOJIOJCKHU
(ITocranoBnenue I'maBHOrO rocynapctBeHHoro Bpaua P® «OO0 yrBepxkaeHun
CanlluH 2.4.3648-20» ot 28.09.2020 roga Ne28)

- Metonunueckoro mnocodust «Peanuzanus o0pa3oBaTENbHBIX MPOrpamMm
€CTECTBCHHOHAYYHOM M TEXHOJIOTUYECKOM HAIpPABICHHOCTE MO XUMHH C
UCIIOJIb30BaHUEM o0OopynoBanus 1eHTpa «Touka poctan» I1. Y. becnano M.B.
Hopodees.

-Ycraa MBOY [pyx6unckas COILI,

YpoBeHb 0CBOEHUSI MPOrPaMMbl — 0a30BBIi.

AapecaThbl IPOrpamMMBbl.

[Iporpamma peanusyetcs nist oOyqarornuxes 13-15 ner.

O0beM u cpok ocBoeHHs Tporpammbl. [Iporpamma paccumtana nHa 34
Henenu ooyuenus - 34 daca. [lpogomkurenbHOCTh 3aHITHS 40 MUHYT.

Hear u 3amaum — Peanuzanuss OCHOBHBIX 00II€00pa3oBaTeIbHBIX
porpamMMm Mo y4eOHBIM MpeAMETaM €CTECTBEHHOHAYYHOW HAMPAaBIEHHOCTH, B TOM
YHUCJIe B paMKaX BHEYPOUHOH JESITEIIBHOCTH 00YJarOIINXCs;

— BBEJICHHE COBPEMEHHBIX CPEACTB OOYUCHMsSI M BOCIIUTAHUS JIJIST U3YUCHUS
(B TOM 4HcCIe 3KCIEPUMEHTAIBHOTO) AUCIUIUIMH (MOYJIe) €CTECTBEHHOHAYUYHON
HaIPaBJICHHOCTH TIPH PeaTU3allMi OCHOBHBIX 0011e00pa30BaTeIbHBIX MPOrPaMM U
JOTIOJTHUTENbHBIX  0011e00pa30BaTeNbHBIX MPOrpaMM, B TOM 4YHUCIE IS
pacUIMpeHusl COJEpKaHus y4eOHOro npeameTa « XuMus.

— BOBJICUCHHE YUAIINXCS B MPOEKTHYIO JEATEIHLHOCTD.

[MIpodunpHbli  KOMIUIEKT OOOpynoBaHusi uLeHTpa «Touka  pocTtay
obecnieunBaeT 3G(PEKTUBHOE JOCTHKEHHWE OO0pa3oBaTEIbHBIX  PE3YJIHTaTOB



OOy4arolMMUCsl MO MporpaMMmMaM €CTECTBEHHOHAyYHOH  HAampaBJICHHOCTH,
BO3MOXKHOCTh YIIyOJIEHHOTO M3Y4YEHHS OTIEIbHBIX MPEIMETOB, B TOM YHCIIE IS
dbopmupoBaHus H300pETATEIBCKOTO, KpPEaTUBHOTO, KPUTHYECKOTO MBIIIJICHUS,
pa3BUTHS  (PYHKIMOHAIBHOW TPAaMOTHOCTH Yy OOydYarolmIuxcs, B TOM YHUCIE
€CTECTBEHHOHAYYHON U MaTeMaTH4YE€CKOM.

DKCHEPUMEHT SIBJISICTCS MCTOUHUKOM 3HAHUW U KPUTEPUEM MX MCTUHHOCTH
B Hayke. KoHIenIus COBpEMEHHOTro 00pa3oBaHusl MOAPa3yMeBaET, YTO B yueOHOM
OKCIIEPUMEHTE  BEAYIIYI0O  pOJib  JODKEH  3aHATh  CAMOCTOSTEIbHBIN
UCCIIEIOBATENbCKUN YUEHUYECKUH SKCTICPUMEHT.

CoBpeMeHHbIE HKCIIEPUMEHTAIbHBIC UCCIEIOBAHUS 110 XUMHH YXKE TPYIHO
NpeICTaBUTh 0€3 HCIMOJIb30BaHMS HE TOJBKO AHAJIOTOBBIX, HO M LHU(POBBIX
VU3MEPUTEIBHBIX npuOOpoB. B denepanbHOM I'ocynapcTBeHHOM
Oo6pazoBarenbHoM  Cranpapre (@I'OC) npommcaHo, 4YTO  OJHUM U3
YHHUBEPCAJIbHBIX YUEOHBIX JEHCTBUI, MPUOOPETAEMBIX YUAIIUMUCS, JOJIKHO CTATh
YMEHHE «IPOBEJIECHUS ONBITOB, IPOCTBIX HKCIEPUMEHTAJIbHBIX HCCIEJOBAHUM,
OPSIMBIX U KOCBEHHBIX M3MEPEHHMI C HCIOJIb30BAHUEM AHAJIOTOBBIX U IIU(PPOBBIX
U3MEPUTENIbHBIX IPUOOPOBY.

Y4eOHbI 3KCHEPUMEHT N0 XWMHH, MPOBOAMMBIA Ha TPATIULIUOHHOM
o0opyioBaHUH, 0€3 MPUMEHEHMSI IMPPOBBIX T1a0OpAaTOPUI, HE MOXKET ITO3BOJIUTH B
IOJIHOM Mepe PEeInTh BCE 3a/ladyd B COBPEMEHHOM IIKOJIE. DTO CBS3aHO C PSIOM
IPUYUH:

—  TpaguIlMOHHOE MIKOJIBHOE O0OpyJOBaHWE W3-32  OTPaHUYCHHS
TEXHUYECKUX BO3MOXKHOCTEH HE MO3BOJIET MPOBOAUTH MHOTHE KOJIMYECTBEHHBIE
UCCIIEIOBaHMUS;

— JUINTEIbHOCTh MPOBEAEHUS XMMHYECKUX MCCIEAOBAHUNA HE BCEraa
COTJIaCyeTCsl C JUIUTENhbHOCTHIO yUeOHBIX 3aHATHIA,

— BO3MOXHOCTh TPOBEJIEHUSI MHOTHUX MCCIICJOBAHUNA OTPaHUIHBACTCS
TpeOOBAHUSIMU TEXHUKH O€30MaCHOCTHU U JIP.

[MudpoBas maboparopusi MOTHOCTHIO MEHSET METOAMKY U COJEpKaHUE
HKCIEPUMEHTAIBHON JEATENIBHOCTH M PELIACT BBIIICHEPEUUCICHHBIE MPOOJIEMBI.
[upokuii CHeKTp AATYMKOB MO3BOJISIET YUAIIMMCS 3HAKOMUTHCS C MapamMeTpaMu
XUMHYECKOTO OJKCIEPUMEHTa HE TOJNBKO Ha KA4eCTBEHHOM, HO H Ha
KomuecTBeHHOM ypoBHe. [{udpoast maboparopus mo3BOJISET BECTH JTUTEIHHBIN
OKCIIEPUMEHT Jake B OTCYTCTBHE DKCIEPUMEHTATOpa, a 4acToTa WX H3MEPEHUH
HETIO/IBJIACTHA YEJIOBEYECKOMY BOCTIPHUSITHIO.

B mpouecce ¢GopMupOBaHHMS OKCIIEPUMEHTAIBHBIX YMEHHMHA YYEHHUK
oOyJaeTcst MpeACTaBIATh, HHPOPMAIHIO 00 UCCIETIOBAaHUH B YETHIPEX BUIAX:

— B BepOajIbHOM: OMUCHIBATH SKCIEPHUMEHT, CO3/1aBaTh CIOBECHYIO MOJENb
IKCIEPUMEHTa, (UKCUpPOBaTh BHUMaHHE Ha  HM3MEPSIEMbIX  BEJIMYUHAX,
TEPMHHOJIOTHH;

— B TaOJUMYHOM: 3alOJIHATH TaOJMIBl JAHHBIX, JEXKAllUX B OCHOBE
nocTpoeHuss TpadukoB (MPU OSTOM Yy YyYalIMXCA BO3HUKAET MEPBUYHOE
IpeCTaBICHUEe O MacIITabax BEINYHH);

— B rpaduueckoM: cTpouTh Tpadukd MO TaOJUYHBIM JaHHBIM, YTO HAET



BO3MOXHOCTh MEpPEX0Ja K BBIIBIXKEHUIO THIOTE3 O XapakTepe 3aBUCUMOCTHU
MEXIy BeIWyuHaMu (TIpU OSTOM Y4YUTEIb TOKa3bIBaeT NPEUMYIIECTBO B
BU3yallM3allMl  3aBUCHUMOCTEH  MEXAY  BEIWYMHAMH,  HArJIsgHOCTh U
MHOTOMEPHOCTb);

— B BUJI€ MaTeMAaTUYECKUX YPaBHEHUM: J1aBaTh MaTEMAaTUYECKOE OMUCAHUE
B3aMMOCBSI3H BEJIMYMH, MaTEeMaTHYECKOe 0000IIeHNE.

[lepexonq OT Kaxmoro dTama MpeACTaBICHUS HWH(POpMAIMKU 3aHUMAET
JIOBOJIbHO OOJBIION MNPOMEXKYTOK BpemMeHu. B 7—8 Kiaccax 3TOT mpouecc
HE0OXO0JMM, HO B CTaplIUX KJAccaX MOXKHO ObUIO Obl 9TO BpeMsl MOTPATUTh Ha
pemieHue Oojiee BaXHBIX 3adad. B arom miuaHe 1udpoBbie J1abopaTopuu
CYILIECTBEHHO SKOHOMSIT BpeMs. DTO BpeMsi MOKHO NoTpatuth coriiacHo ®I'OC Ha
dbopMHpoBaHUE UCCIEAOBATEIILCKUX YMEHUM YYalIuXcs, KOTOPbIE BBIPAKAIOTCS B
CJICIYIOIINUX NCHCTBUSIX:

— ompeJieJICHUE POOJIEMBI;

— MOCTAHOBKA MCCIIEIOBATEIbCKON 3a/1auu;

— IUTAaHUPOBAHUE PEIICHUS 3a]1a4H;

— MOCTPOCHUE MOJIEJNIEC; — BBIJIBHXKCHUE TUIIOTES;

— DKCIIEpPUMEHTAJIbHAS TTPOBEPKA TUIIOTE3;

— aHaJIU3 JaHHBIX SKCIIEPUMEHTOB WM HAOIIOCHUN;

— (hopMynupOBaHUE BHIBOJIOB.

Y4eOHO-TeMaTHYeCKOE IJIAHUPOBAHME

No Ha3zBanue paznena, Temsl KonnuecTBo yacos
Beero | Teopus | TIpaktuxa
Bemectna 2 1 1
1
4 4 0
2 XUMHYECKHUE PEaKIuU
3 Mertamibl 9 8 1
4 Hemeransl 13 12 1
5 XUMUS U 3710pOBbE 2 2 0
6 XHUMUS U SKOJIOTHS 4 4 0
Hroro 34 31 3




Conepxanus Kypca BHEYPOUHO# JeITeJIbHOCTH

BemecTBa (2 yaca)

HemHoro u3 ucropuu xumuu. XuMHs BUepa, CerojiHs, 3aBTpa. Bemiectso,
¢dbu3nUecKre CBOMCTBA BEIIECTB.

OTnuuue 4YUCThIX BemlecTB OT cMmeceil. CrnocoObl paszjiesieHus CMeceu.
IpakTuyeckasi padora Ne 1 «CriocoObl pa3ieneHus cCMecei.

Xumuueckne peakuun (4 yaca)

[MpusHakum  xumuyeckux  peakuuid.  Krnaccudukamuss — XUMHYECKUX
peakuMidi 1O  pa3IMYHBIM [PU3HAKAM. OJEKTPOJUTUYECKAs JUCCOLHALIMS.
DNEKTPOJIUTBl W HEIEKTPOJUThl. Peakiiuu moHHOro oOMeHa. OKUCIUTEIBHO-
BOCCTaHOBUTEIBbHBIE peakuny. OKHUCIATEIN U BOCCTAHOBUTEIIH.

JlabopaTopHasi padora Ne 1 «Peaknus 3amemieHuss Meau Kejae3oM B
pacTBOpe MEIHOTO KyIopoca, BOJOPOIa IUHKOM B PacCTBOPE COJISTHOW KHUCIIOTHD).

Jlabopatopnas padora Ne 2 «Peakuus oOMeHa Mexay KapOOHATOM
KaJIbIIUS U COJISTHOM KHCIOTOM, XJIOpUJOM Oapus U CEpHOM KUCIOTOI, «Peakius
pasznoxenus ruapokcuaa meau (11)».

MeTasinl (9 yacoB)

XapaKTEPUCTUKA METAJUIOB IJIaBHBIX MOJATPYIII U UX COCIUHECHUM

OOmas xapakTepucTHKa MeTauioB riaaBHbeIX noarpymm |-l rpynn B cBsi3u
C MX MOJIO)KCHUEM B MEPUOJUYECKOM CUCTEME XUMHUYECKUX diemeHTtoB J[.H.
MenzeneeBa 1 0COOEHHOCTH CTPOEHHS KX aTOMOB.

XapakTepHble XMMHYECKHUE CBOWCTBA MPOCTHIX BEIIECTB U COEAUHEHUU
METAJIJIOB - IIEJIOYHBIX, MIEJIOYHO3EMENbHBIX.

XapakTepuCTUKa MEPEXOJIHBIX AIEMEHTOB — MEIU, JKEJIe3a, aIFOMUHUS 1O
X TIOJIO)KEHUIO B IMEPHOJAUMYECKOM CHCTEME XUMHUUYECKHX aneMeHToB /[I.H.
MenneneeBa 1 0COOEHHOCTSIM CTPOEHHS UX aTOMOB.

Mertammel B mpupoAe:  pyabl  YEPHBIX, LBETHBIX, APArolEHHbIX
METa/NIOB.  XapaKTEepHble METAIMYEeCKue, (Pu3nyeckue W XUMUYECKUE
CBOWCTBA, BHYTPEHHEE CTPOEHHE METAUIOB. [IoHATHE aKTUBHBIX U MACCHUBHBIX
MetaiioB. [lonb3a W Bpen METAIOB ISl YEJIOBEKa. DIIEKTPOXUMHUYECKUU Ppsif
HaIpsDKEHU MeTaiuioB. Kopposust metamuioB. MexaHu3mM KOppO3UU METAILIOB.

Knaccudukamus xoppo3uun metamioB. CrnocoObl 3aliuThl OT KOPPO3HUHU.
AHTHKOPpO3UITHbIE NOKPBITHS. CIIIaBhI.

Peakuuu OBP ¢ ywactuem wMeTaimioB W uX coeAuHeHuil. llenouku
npeBpainienuii (mo oopasmy OI'D).

IIpakTnueckas padora Ne 2 «KauecTBeHHbIE PEAKIIUU HA HOHBI METAJIJIOBY

Hemetauibl (13 yacoB)

Hewmetramis! B mpupoe. Mcnons3oBaHue NpUPOIHBIX PECYPCOB.

Crpoenue atomMoB HemeTauioB. CTpOeHMST MOJEKYJd HEMETaJUIOB.
®usnueckue cBoiicTBa HemeTawioB. COCTaB M CBOICTBAa MPOCTHIX BEMIECTB —
HEMETAJJIOB.



Psan  anekTpoOTpHLIATENBHOCTH  HEMETAIOB. XHMMHYECKHE  CBOMCTBA
HEMETAJUIOB.

[IpakTnyeckass IIKama 3JEKTPOOTPULIATEIBHOCTH aTroMoB. Hemeramsl
— OKHUCIMTEIM U BOCCTAHOBUTENIH. B3anMOAEHCTBUE C IPOCTBIMU U CIIOKHBIMU
BELICCTBAM.

OOmiass  XapakTepucTUKa HEMeTa/uioB TiaBHbIXx noarpynmn  1V-VII
TPyl B CBA3M C HX IIOJOKEHUEM B IIEPUOJUYECKONM CHUCTEME XHMHYECKUX
anemeHToB JI.M. MeHaeneeBa W 0OCOOEHHOCTSIMHU CTPOEHUS UX ATOMOB.

XapakTepHble XMMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB M COEAUHEHUU
HEMETAIJIOB - TAJIOT€HOB, KUCIOPOa, Cephl, a30Ta, hocdopa, yrieposaa, KpeMHUS.

Pewrenve 3agannii Ha COCTABICHUE YPABHEHUM XUMUYECKUX PEAKIUM.

IIpakTtuyeckas padora Ne 3 «DOKcnepUMEHTalIbHBIE 3aJa4ydl IO
PACIIO3HABAHUIO U IOJYYEHUIO BEUIECTBY

Xumus 1 310poBbe (2 yaca)

CocraB M cpeAcTBa COBPEMEHHBIX M CTAPUHHBIX CPEICTB TMIMEHBI, POJIb
XUMHMYECKUX 3HAHUI B IPpaMOTHOM BBIOOPE ITHX CPEACTB; IMOJIE3HBIE COBETHI IO
YXOAY 3a IOJIOCTBIO PTa.

OCHOBHBIE ~ COCTaBJSAIOUIME  370poBOro  oOpaza ku3HU. [lpaBuna
HOJIIepKaHUs 3I0pOBOro oOpasza ku3HU. Pojb XMMUUECKUX 3HAHUU MpHU aHAIIN3Ee
B3aUMO/JICHCTBUS OpraHn3Ma C BHEIIHEN CPEIOH.

Xumus u 3xoJiorus (4 yaca)

OcHoOBHBIE BUBI 3arpsi3HeHUN aTtMocepsl U UX UCTOYHUKU. Bona. Boga B
MaciItadax miaHeTbl. O4nucTKa NUTHEBOI BOIBI.

[TapaukoBbIi 3G (dEKT, T100aTbHOE NOTEIUIEHUE KIMMaTa U UX BO3MOYKHBIE
nocaencTsus. O30HOBBIN CJIOM M €ro 3HaueHHEe IS JKU3HM Ha 3emMiie. 3alura
aTMocdepbl OT 3arps3HEHHUS.

Hedts u nedremponyktel. HedTh kak TOmmmBo. 3arps3HEHUST MHUPOBBIX
BOJIOEMOB. JIMyHasi OTBETCTBEHHOCTh KaXKJOTO 4YeEJOBEKa 3a O€30MacHyIo

OKPYKaIOIIyI0 CPey.



KaneﬂnapHO-TeMaanecxoe INIAHUPOBAHUE

Ne
n/n

HaumeHnoBanue pasjaesia/TeMbl

dopma
OpraHu3anuu
3aHATHUSA

Jara

BemecTBa (2 yaca)

Hemuoro u3 ucropun xumun. XvUMHUs BUEPA,
CerofHs, 3aBTpa. BemecTBo, ¢u3HUECKHe
CBOMCTBA BENIECTB.

Jlexnusa

OTnuune YHUCTBIX BEUIECTB OT CMecew.
CrniocoObl paznenenusi cmeceil. [Ipaktuueckas
pa6ora Ne 1 «CriocoObI pa3ieieHus: CMecei.

KomOunupoBanHas

Xumuueckune peakuun (4 yaca)

[TpusHaku XUMHUYECKUX peaKuuu.
Knaccudpukanyss XMMHYECKUX PEakIuil 1o
pasnuyHbIM  npu3HakaM.  JlabopaTopHas
padota Ne 1 «Peakius 3aMmelieHHs MeIu
JKEJIe30M B PacTBOPE MEIHOIO Kymnopoca,
BOJIOpPOJIa IIMHKOM B PacTBOPE COJISTHOM
KHUCJIOTBI.

KomOunupoBanHas

SHeKTPOJIHTHLIeCKaﬂ AuCconuranmsi.
BHGKTPOJ'II/ITI)I N HCOJICKTPOJIUTEI.

KomOunupoBanHnas

Peaknmun unonnoro oOmena. JlaGoparopHas
pabora Ne 2 «Peakmusi oOMeHa MeXIy
KapOOHATOM KaJIbIIUSI U COJISIHOM KHUCIIOTOM,
XJIOpUJOM Oapusi W CEPHOM KHUCIOTOWY,
«Peakumst pasnokeHUs THIPOKCHIA MEIH

(1)».

KomOunupoBanHnas

OKHCIUTEILHO-BOCCTAHOBHUTEIIHBHEIC
pCaKunm. OKuCIIUTEIIN ¥ BOCCTAHOBUTEIIH.

KomOunupoBanHnas

MeTtaJjuibl (9 yacoB)

XapakTepucTuka METaJIOB TJIaBHBIX
MOATrPYII U UX COEAUHEHUN

KomOunupoBanHnas

OO1as XapakTepUCTHKa METAJJIOB TJIABHBIX
noarpynn |-Ill rpynn B cBsi3m ¢ ux
MOJIO)KEHHUEM B MNEPUOJUYECKOM CHUCTEME
xumuuecknx anemeHtoB JI.M. Menneneera
1 0COOCHHOCTH CTPOEHUS UX aTOMOB.

KomMOunupoBanHas

XapakTepHble XUMHUYECKUE CBOMCTBA
MPOCTBIX BELIECTB U COCAMHEHUN METAJIOB -
HIEJIOYHBIX, IEJTOYHO3EMETIbHBIX.

KomOunupoBanHnas

10

XapakTepuCTUKa NEPEXOJHBIX AJIEMEHTOB —
MEJIM, JKeJe3a, AIFOMUHUS 110 UX NOJIOKEHUIO

Komb6unupoBanHas




B INIEPUOJUYECKOW CHUCTEME XUMHYECKUX
DJIIEMEHTOB J.A. Menneneena u
O0COOCHHOCTSIM CTPOCHHS UX aTOMOB.

11

Metamuiel B mpuUpone:  pyAbl  UYEPHBIX,
LBETHBIX, JIparoLeHHBIX METAJIJIOB.
XapakTepHble METAIMYECKUE, (HU3UIECKue
M  XAMUYECKHE CBOWCTBA, BHYTPEHHEE
cTpoeHne MeTawioB. [[OHSATHE aKTUBHBIX U
MaCCUBHBIX METAJUIOB.

KomOunupoBanHnas

12

[lons3a W Bpen METAJIOB JJisl 4eJOBEKa.
DNEKTPOXUMHUYECKUM  Psifi  HampshKEHUM
MetaiioB. Koppo3usa meramioB. MexaHusm
KOpPPO3UU METAIIJIOB.

KomOnHupoBanHas

13

Knaccuduxamms KOppO3UHn METaJUIOB.
Crioco6bl 3aIUATHI OT KOPPO3HH.
AHTUKOPPO3UiTHBIE TOKPBITHS. CIUIaBHI.

KomOunupoBanHnas

14

Peakuuu OBP ¢ ydactuem MeTamuioB W UX
coequaeHui. llemouku mnpeBpamennii (o
oOpasiy OI'D).

KomOunupoBanHas

15

[TpakTuueckass padora Ne 2 «KadecTBeHHBIE
pEaKIMU Ha HOHBI METAJUIOB)

[IpakTukym

Hemetasuibl (13 yacoB)

16

Hemeramner B mnpupone. HMcnons3oBanue
IIPUPOJHBIX PECYPCOB.

KomOunupoBanHnas

17

Ctpoenue aroMoB HeMmeTawioB. CTpoeHus
MOJIEKYJT HEMETAJLIOB. dusnueckue
CBOMCTBA HEMETAJIJIOB.

KoMOuHupoBanHas

18

CocTtaB M CBOWCTBA NPOCTBIX BEUIECTB —
HEMETAJUIOB.

KoMOuHupoBanHas

19

Psan s5exkTpooTpUIIATEIBHOCTH HEMETAJLIOB.
XUMHUUYECKHUE CBOMCTBA HEMETAJLJIOB.

KomOunupoBanHnas

20

[IpakTrueckas 1IKaja
AIEKTPOOTPHUIIATETLHOCTH  ATOMOB.

KomOunupoBanHnas

21

HemeTannbl — OKHUCJIUTEIU u
BOCCTAQHOBHUTECIIH. B3aumoeiictBue
HEMETAJUIOB C MPOCTHIMU BEILIECTBAMH.

KomMOunupoBanHas

22

B3auMmoaelicTBue HEMETANIOB CO CJIOKHBIMU
BeIlleCTBAMHU.

KomMOunupoBanHas

23

Oomas XapaKTePUCTHKA HEMETAJJIOB
raBHelx  noarpynn  IV-VII  rpynn B
CBS3U C 1754 N0JIOKEHUEM B
NEPHOINIECKON CUCTEME XUMHYECKUX
DJIEMEHTOB J.N. Menneneena 5
O0COOEHHOCTSIMU CTPOEHHUS UX aTOMOB.

KomOunupoBanHnas




24

XapakTepHbie XUMHUYECKHE CBOMCTBA
MPOCTBIX BEIIECTB U COCTUHEHUN HEMETAIIOB
- TaJIOTEHOB, KUCJIOPOJA, CEPBHI.

KomOunupoBanHnas

25

10

XapakTepHbIe XAMHUYECKHE CBOWCTBA
IPOCTBIX BEIIECTB U COCTMHECHUN HEMETAIJIOB
- a3ota, hocdopa.

KomOunupoBanHnas

26

11

XapaxkTepHsble XUMHUYECKUE CBONCTBA
IIPOCTBIX BEIIECTB U COCTMHEHUN HEMETAIIOB
- YIIepoja, KpeMHUs.

KomOnHupoBanHas

27

12

Pemenne 3aJITaHuN Ha COCTAaBJICHUE
YpaBHEHUN XUMHUYECKUX PEAKIIUM.

KomOunupoBanHas

28

13

[IpakTuueckas pabora No 3
«DKCIIepUMEHTAIbHBIC 3aJlauu 1o
pacro3HaBaHUIO U TOJIYYCHUIO BEIIECTBY

KomOunupoBanHnas

XuMHA ¥ 310poBbe (2 yaca)

29

CocTtaB UM cpelncTBa COBPEMEHHBIX W
CTapUHHBIX CpEIICTB THUTHEHDI, pOJIb
XUMHUUYECKUX 3HAHUI B TPAMOTHOM BBIOOpE
ATUX CPEJCTB; MOJIE3HbIE COBETHI MO YXOY 3a
MOJIOCTBIO PTa.

KomOunupoBanHas

30

OCHOBHBIE COCTaBJISIOIINE 3J0POBOrO 00pasa
ku3Hu. llpaBuna mnopnepaHus 340pOBOTO
oOpa3a xu3Hu. Poib XuMHUYECKHX 3HAHUN TIPH
aHAJIN3€ B3aUMOJICMCTBHUS OpraHusMa C
BHEIIIHEUN CPEJION.

KomOunupoBanHnas

Xumus u 3xoJiorus (4 yaca)

31

OcHOBHBIE BHUJBI 3arpsi3HEHUI aTMocdepbl U
X HUCTOYHHMKHU. Boma. Boma B Macmiradax
r1a"eTbl. O4MCTKA MUTHEBOM BOJIBI.

KoMOuHupoBanHas

32

[TapHUKOBBII s dexr, rJ100aIbHOE
MOTCIUICHUE KJIIMMaTra W WX BO3MOKHEIC
nocienacTsusi. O30HOBBIA CJIOM U €ro
3HAUCHHE IS JKM3HM Ha 3emiie. 3almTa
aTMocdepsl OT 3arps3HEHMUS.

KomOunupoBanHnas

33

Hedts wu mHedrenmponyktel. Hedtp Kak
TOIUIMBO. 3arpsi3HEHUS MUPOBBIX BOJIOEMOB.

KomMOunupoBanHas

34

JIuuHasi OTBETCTBEHHOCTh KKIOTO YeJIOBEKa
3a 0€30MACHYI0 OKPYXKAIOIIYIO Cpely.

KomMOunupoBanHas




I[Inanupyemble pe3yabTaThl 00yUYeHUsI

B pe3ynbTaTe mpoxokIeHus MPOrPaMMHOI0 MaTepuaia, yJaluics JoJIKeH UMETh
IPEICTaBICHUE O:

— IPUKJIAJHON HAMIPaBICHHOCTH XUMUU;

— HEOOXOJUMOCTH COXpPAHEHHUsI CBOETO 3/I0POBbsi W 3JI0pPOBbS  OyIyIIEro
MTOKOJICHHS];

— BEIECTBAX M MX BIWSHUS HA OPTAaHU3M YETIOBEKaA,

— XUMHYECKUX MPOPECCUsIX.

Yyamuecs: JOMKHbI 3HATH:

— mpaBuia 0€30MacHOCTH PabOThI B JAOOpATOpUU U OOpAIIEHUS C BEIIECTBAMU;

— mpaBuiia COOpPKHU U pabOThI Ta00OPATOPHBIX TPUOOPOB;

— OTIpe/IeTIEHUE MacChl 1 00beMa BEIIECTB;

— TIpaBUJIa 3KOHOMHOTO Pacxojia TOPIYETo U PeakKTHBOB

— CIOCOOBI peleHUsT HECTaHAAPTHBIX 3a/1a4

VYyamuecs T0MKHBI yMETh:

— OMNpeAeNsITh 1eb, BBIICIATh OOBEKT HCCIEIOBAHUSA, OBJIAJIETh CIOCOOaAMU
perucTpanuu noxydeHHou nuopmanuu, ee o0padboTku u 0hOpMIICHNUS;

— TIOJIB30BaThCA MH(POPMAITMOHHBIMA HCTOYHUKAMH: CIPABOYHHUKAMH, HHTEPHET,
y4eOHOM IUTEpaTypOi.

— OCYIIECTBIIATH J1a0OPATOPHBIN AKCIICPUMEHT, COOII0/Ias TEXHUKY 0€30MacHOCTH;
— paboTaTh CO CTEKJIOM M PE3MHOBBIMU MPOOKaMU TP MPUTOTOBICHUH MTPUOOPOB
JUTSI TIPOBEJICHUS OTIBITOB;

—— HaxOJUTh MPOOJIEMy U BApUAHTHI €€ PEIICHUS;

— paboTaTh B COTPYJHUYECTBE C YJCHAMHU TPYIIbl, HAXOAUTh U HUCIPABIATH
OIIMOKH B paboTe IPYrUX YYACTHUKOB IPYIIIIHI;

— YBEPEHHO JepKaTh ce0s BO BPEMsS BBICTYIUICHUS, WCIIOJNB30BATh PA3IMIHBIC
CpEIICTBA HATJISTHOCTH TIPY BBICTYIUICHHH.

— BECTH JHUCKYCCHIO, OTCTAaWBaTh CBOIO TOYKY 3pPEHUS, HANUTH KOMIIPOMHUCC;
VYyammecs 10JKHBI BIaI€Th:

— HaBbIKaMM OOpabOTKH MOJTy4YeHHOU HMHpopMauuu U OQOpMIISITH €€ B BUJE
cooO1eHust, pedepara WK KOMIIbIOTEPHOUN PE3CHTAIIMU

— HABBIKAMH SKCIIEPUMEHTAIBHOTO MTPOBEJICHHS XUMUUECKOTO aHaJn3a.
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