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IHosicHuTeNLHAA 3aMHCKA

[Iporpamma cocTaBieHa B COOTBETCTBHM C TPEOOBAaHUSAMH, NMPEIBSIBISIEMBIMA K JaHHOMY BHUIY
y4eOHO-METOIUYECKUX U MPOTrPAMMHO-METOANYECKUX JOKYMEHTOB U PErilaMEeHTHPYETCs CIETyIOIUMHU
HOPMAaTUBHO-IIPAaBOBBIMU JJOKYMEHTaMU:

1.®enepanpHOro 3akona «O06 oOpazoBanuu B Poccuiickoit deneparun» ot 29.12.2012 Ne 273-03
(manee - 3akoH 00 0Opa3oBaHuN);

2.Konnenmus pa3BUTHs JTOMOJTHUTEIBHOTO 00pa3oBaHus Aeteil (Pacnopsbkenue [lpaBurenscrBa PO
ot 04.09.2014 r.Ne 1726-p);

3.Ilpukaza MunucrepctBa obpazoBanusi 1 Hayku PD ot 09.11.2018 r Ne 196 «OO6 yTBepkaeHUn
MOpsiIKa OPTraHU3aLMU M OCYIIECTBICHUS 00pa30BaTEIbHOM NEATEIFHOCTIY C U3MEHEHUSIMH;

4.Meronu4yecKkux pPEKOMEHIAIHNI MO MPOEKTHUPOBAHUIO OMOJIHUTEIBHBIX 00IIe00pa30BaTeIbHBIX
o01Iepa3BUBAIOIINX IpOrpaMM (BKIIIOYasi pa3HO-YpOBHEBBIE MporpamMmbl) MuHoOpHayku Poccun ot 18
HOs10pst 2015 Ne(09-3242;

JlanHas mporpamma «YBIEKaTeIbHBIH MUP XMMHUW» CO3JlaHa C LEeNbio (POPMHUPOBAHUS MHTEpEca K
XUMUH, PaCIIUpEeHus Kpyrosopa ydammuxcsi. OHa OpHMEHTHPOBAaH Ha ydaluuxcs 4-5 KJIaccoB, TO €CTh
TaKoOro BO3pacTa, KOorja HHTEPeC K OKPYKaloIeMy MUPY OCOOCHHO BEJIUK, a CIICUANbHBIX 3HAHUH ellle
HE XBaTaerT.

Pexxum nposenenus:1 wac (mo 40 munyT) 1 pa3 B HEACO.

YPOBHH CIIOKHOCTH:

[IporpamMMa ocHOBaHa Ha pealH3alUy OOIIEAOCTYNHBIX U YHUBEPCAIBHBIX (OpPM OpraHu3aluu
MaTtepuaga, uYTO 00ecrneuyrBaeT MHHHMMAIbHYIO CIIOXXHOCTb COJEPXKAaHUSI M COOTBETCTBYET €ro
«CTapTOBOMY ypoBHIO». Ha cTapToBbIli ypOoBeHb NHpOrpaMMbl NPUHUMAIOTCS oOyuaromuecs 6e3
NPEIbSBICHUS KAaKUX-JINOO CIIEHUAIBbHBIX TPEOOBaHM K UX 3HAHUSIM, YMEHUSM U HAaBBIKAM.

AKTYyaJIbHOCTh

JlaHHBII Kypc BHEYPOUHOH AEATETBHOCTH «ITa 3aralouHasi XUMHsD ObUT CO3J1aH C IeIbI0
(dbopMUpOBaHUsI UHTEpECa K XUMHUH, pacIIupeHus Kpyrozopa ydamuxcs. OH OpueHTHpPOBaH Ha
ydarmuxcst 4-5 KJ1accoB, TO €CTh TAKOTO BO3pacTa, KOTla HHTEPEC K OKPYIKAIOIIEMy MUPY OCOOCHHO
BEJIHK, a CTIelMaIbHbIX 3HAaHUM elle He XBaTaeT. PeOEHOK ¢ poXKACHHS OKPY>KEH pa3InyHbIMU
BEIIECTBAMH U JOJDKEH YMETh 00palarbcs ¢ HUMHU.

C y4eTOM MCUXOJIOTHIECKUX OCOOCHHOCTEH JIeTel ATOTr0 BO3pacTa Kypc IMOCTPOCH M0 MIPUHITUITY
MO3UTHUBHOTO 3TOIIEHTPHU3Ma, TO €CTh OT peOeHKa: «5l U BelecTBa BOKpYT MeHs». HoBu3Ha nmporpaMmsl
COCTOHT B TUYHOCTHO-OPUEHTHUPOBAHHOM 00y4eHUU. POJIb yunTeNst COCTOUT B TOM, UTOOBI CO3/1aTh
Ka)X/10My 00y4JaromemMycs Bce YCIOBUS, U1 HanOoJiee MOJIHOTO PACKPBITUS U PeaTu3alliy ero
criocobHnocteil. Co3aTh Takue CUTYalluH C UCIIOJIb30BAHUEM PAa3IMUHbIX METOJ0B 00y4YEeHHUsI, TPU
KOTOPBIX KaX/IbIi 00ydalonuiics mpuiaraeT COOCTBEHHbIE TBOPUECKUE YCHIINS M UHTEIICKTYalIbHbIC
CIIOCOOHOCTH MPH PELICHUH MMOCTaBICHHbIX 3a/1a4. [IporpaMMa cocrapieHa ¢ y4éToM BO3paCTHBIX
0cOOEHHOCTEH U BO3MOXKHOCTEH JETeil; B TO K€ BpeMsl COJEPKHUT OOJIBIION pa3sBUBAIOIINN MOTEHIINAL.
Ha 3ansTusx pedsara 3HaKOMSATCS ¢ J1a0OPaTOPHBIM 00OpPYAOBaHUEM, IPUOOPETAIOT HABBIKUA PAOOTHI C
XMUMHAYECKOH MOCYJON M y4aTcsl IPOBOAUTH MPOCTEHIIINE SKCIIEPUMEHTHI C COOTIOIEHUEM TTPABHIT
TEXHUKHU 0€30MaCHOCTH.

Ha stux 3aHsATHSIX TOJDKHA OBITH TaK OPraHU30BaHA JIEATENBHOCTh KaXKIOTO YUEHUKA, YTOOBI
OH MOT OILYyTUTh CBOIO YHUKAIBHOCTh U BOCTPEOOBAaHHOCTh. BHEYpOUHBIil Kypc «ITa 3arajgoqHast
XUMUSD COJIEP’)KUT MaTepua, KOTOPBIN SIBJIIETCS IOATOTOBUTEIBHBIM IIPU U3yUYEHUU OCHOBHOT'O Kypca
xuMun. OH 3HAKOMUT yvamumxcs 4 u 5 Kj1acca ¢ MHOTOYHCIICHHBIMU SIBIICHUSIMA XUMHUH, ITOKa3bIBAET
YYaLIUMCS pOJIb XMMHUH B OKPY’KaIOIEN UX AEHMCTBUTEIBLHOCTH, PACKPBIBAET MIEPE] HUMH IIHPOKYIO
MIEPCIEKTUBY UCIOJIb30BAHNS XUMHUH B UX ITOBCETHEBHOW KU3HH.

JlaHHBIN Kypc co3faeT 6JaronpusTHbIE BOZMOKHOCTH JUIsl pa3BUTHSI TBOPUYECKUX CIIOCOOHOCTEN
yyamuxcs. BHeypouHbIi Kypc «OTa 3araoyHasi XMMUsD» IPEaonaraeT TECHYIO CBS3b IPU U3YYEHUHU
XUMUH, OMOJIOTHH, (PU3UKH, SKOJIOTUH, CHOCOOCTBYS TEM CaMbIM pealln3allii MEXIPEAMETHBIX
CBSI3€H. DTO MO3BOJSET COEAUHUTh U 00OOIIUTH 3HAHUS, KOTOPBIE yUalluecs MoIyqaiu Npyu U3y4eHu!
pa3HBIX MIPEIMETOB, CO3/aTh y 00YUYaAIOIIMXCs LIETOCTHOE MPEICTaBIEHUE O IPUPOJIE U TPUPOTHBIX
SIBIICHUSIX.



Llesib BHEYPOUHOTO Kypca «ITa 3araiouHasi XuMUs» - CO31aHUE YCIOBHA JJIsl pa3BUTHUS
Pa3HOCTOPOHHUX MHTEPECOB U MHAMBHIYAIBHBIX CIOCOOHOCTEH yJaluxcsi, ClIocOOCTBOBATD
(OpMHUPOBAHHUIO y YUAIIUXCS 3HAHUN M YMEHUH, HEOOXOAUMBIX B IIOBCEIHEBHOW KU3HU IS
0e30macHOTo OOpaIeHHs C BEIIECTBAMH, UCIIOJIb3yEMBbIMH B OBITY.
3agauu:
e Pa3BuBaTh CIOCOOHOCTH K CAMOCTOSTEIIbHOMY MPUOOPETECHHUIO 3HAHUH.
Pacmmputh MEXIpeIMETHBIE CBA3U MEXKIY XUMUEH U APYTUMH HAyKaMH.
Hayuuts npoBOAUTE IPOCTEUIINE IKCIIEPUMEHTHI.
Hayuntbes BuseTs GU3NUECKue 1 XUMUYECKHE SIBJICHUS B IPOCTHIX OBITOBBIX CUTYAITUSX.
[TpuBUTH UHTEPEC K IPEAMETY, K JOOBIBAHUIO 3HAHUN C YYETOM BO3pacTa JIeTel U X
CIOCOOHOCTEH.
® MPOJOJKUTH (OPMUPOBAHUE 3HAHUI O METOJ]aX HAYUYHOTO MMO3HAHUS IPUPOJIbI, YMEHUI,
CBSI3aHHBIX C BBIMOJHEHHEM y4eOHOTO UCCIIEIOBAHUS;
® TPOJOJKUTH (hOPMUPOBaHKE OEPEKHOTO OTHOIICHUS K IPUPO/IC.
IInanupyemsle pe3yJibTaThl
JInYHOCTHBIE pPe3yabTaThI:
1) 6 yennocmmno-opuenmayuonHoll cghepe — 9yBCTBO TOPIOCTU 32 XUMUUECKYIO HAyKy, TYMaHU3M,
OTHOIICHUE K TPYLY, LEJIeyCTPEMICHHOCTh, CAMOKOHTPOJIb U CAMOOILICHKA;
2) 6 mpyoosoii cghepe — TOTOBHOCTb K OCO3HAHHOMY BBIOOPY JalibHEHIIeH 00pa3oBaTebHOM
TPaeKTOpUH;
3) 6 nosznasamenvbHOU (KOZHUMUBHOU, UHMELIEKMYANTbHOU) Cdhepe — MOTUBAIUS YUEHUS, YMEHUE
YIPaBJISITH CBOEH MO3HABATEIBLHON JEATEIIBHOCTBIO.
MeTtanpeamMeTHbie pe3yabTaThl:
1) BmageHue yHUBEpCATbHBIMH €CTECTBEHHO-HAYUYHBIMH CIIOCOOAMU JIeATEIbHOCTHU: HAOI0IeHHE,
M3MEpEeHue, SKCIIEPUMEHT, yueOHOE UCCIIeI0BAaHNE; TPUMEHEHHE OCHOBHBIX METOOB TIO3HAHUS;
2) yMeHHe TeHepUpOBaTh UJIEU U ONPEAEIATh CPEACTBA, HEOOXOIUMBIE JUISl UX pealn3aliy;
3) yMeHHue OIpenensaTh e U 3aJaui e TeIbHOCTH, BEIOUPATh CPEACTBA pealu3alun LeIn U
MPUMEHSTh UX Ha MPaKTHKE;
4) uCIONB30BaHME PA3TUYHBIX HCTOYHUKOB [T MOTYYCHUS XUMUYECKOH MH(OpMAIIHH.
IIpenmeTHble pe3yJibTaThI:
1. B nosunasamenvHoui cghepe:
® JaBaTh OINpEJEJICHUS N3yUYCHHbIX TIOHATHIH;
® ONMCBIBATH JEMOHCTPALIMOHHBIE U CAMOCTOSITENLHO IIPOBEIEHHBIE SKCIIEPUMEHTHI,
UCIOJIB3YS JJIS TOTO €CTECTBEHHBIN (PYCCKUIN) A3BIK U A3BIK XUMUM;
e iaccu(UUIUPOBATH U3YYECHHBIE OOBEKTHI U SIBJICHMUS,
e JleaTh BBIBOJIBI U YMO3AKIIOUEHHSI U3 HAOIIOACHUN, U3YYEHHBIX XUMUUYECKUX
3aKOHOMEPHOCTEH;
® CTPYKTYpPHPOBATh U3yUCHHBII MaTepual U XUMHUUECKYIO HH(OPMAIIHIO, TOTYYCHHYIO U3
JOPYTUX UCTOYHHUKOB;
2. B yennocmmo-opuenmayuoHnoll cgepe:
® AHANU3UPOBATh U OLIEHUBATH MOCIEICTBUS Ul OKPYKAIOLICH cpeibl OBITOBOM 1
IIPOU3BOJICTBEHHOU JEATEIIBHOCTH YEJIOBEKA;
® DPa3bBACHATH HAa IPUMEpPaX MaTepHATbHOE €AUHCTBO U B3aUMOCBS3b KOMIIOHEHTOB JKUBOU 1
HEXHUBOW MPHUPO/BI U YeJIOBEKa KaK BaXKHYIO YacTh 3TOTO €UHCTBA;
® CTPOUTH CBOE MOBEJCHHE B COOTBETCTBUU C MPUHIUIIAMHU OE€PEKHOTO OTHOILIEHUS K IPUPOJIE.
3. B mpyoosoti chepe:
e [InanupoBarh U NPOBOAUTH XUMHUUYECKUM DKCIIEPUMEHT;
e llcnonb30BaTh BELIECTBA B COOTBETCTBUM C UX NPEAHA3HAYEHNUEM U CBOWCTBAMHU, ONTMCAHHBIMU
B MHCTPYKLHUAX 110 IPUMEHEHHUIO.
4. B cghepe bezonacrocmu rHcuzneoeamenbHOCmi:
e Oxa3sbIBaTh MEPBYIO TOMOIIb PH OTPABJICHUSAX, OKOTaX M JPYTUX TPAaBMaX, CBA3aHHBIX C
BEIIIECTBAMHM M JIAOOPATOPHBIM 000PYI0BAHUEM.



B cooTBeTcTBUY ¢ BO3pacTOM NPUMEHSIOTCS pa3HOOOpa3Hble POPMBI IeATETLHOCTH: Oecena, urpa,
MpaKTU4eckasi paboTa, SKCIIEpUMEHT, HaOJII0IeHNE, KCIIPecCc-UCcCle0BaHNE, KOIJIEKTUBHbIE U
WH/IMBUTyabHbIE NCCIIEAOBAHM, CAMOCTOSATENIbHAS paboTa, 3alMTa UCCIeI0BaTeNbCKIX paboOT, MUHH-
KOH(pepeHIIHsI, KOHCYJIbTaIHSI.
Hrorom npoBeneHus 1a00paTOPHBIX WIH MIPAKTUIECKUX PAOOT SBIISIOTCS OTYETHI C BHIBOJIAMH,
pucyHkamu. Ha 3aHATHSAX Kypca ydaiiuecs: yuaTcsi TOBOPUTh, OTCTauBaTh CBOIO TOUKY 3pEHUS,
3alUIIATh TBOPYECKHE Pa0OThI, OTBEYATh Ha BOMPOCHL. DTO 0UYE€Hb Ba)KHOE YMEHUE, BEb MHOTHE
CTECHSIIOTCS BBICTYIATh Ha MyOJIHKe, TEPSIOTCS, BOJHYIOTCS. [l *Kenaomux ecTb BO3MOKHOCTh
BBICTYIATh TIepeJl CIIyIaTeNsIMU. TakuM 00pa3oM, pacKphIBalOTCSl BCE CIIOCOOHOCTH PEOsIT.
MeToabl ¥ IPUEMBI
[Iporpamma nmpegycMaTpuBaeT MpUMEHEHHE Pa3IMYHBIX METOI0B M IPHEMOB, YTO ITO3BOJISET CHIENATh
oOydeHue 3p(HEeKTUBHBIM U HHTEPECHBIM: CEHCOPHOTO BOCTIPUSITHS (JIEKIHH, IIPOCMOTP BUICO(DUITEMOB,
CH); npaktuueckue (JabopaTopHble pabOThI, SKCIEPUMEHTHI); KOMMYHHKATHUBHBIE (IMCKYCCHUH,
Oecepl, pOJIeBbIC UTPHI, TPOCKTHI); KOMOMHHPOBAHHBIE (CAaMOCTOsTEIbHAS paboTa ydanuxcs,
MHCIICHUPOBKH); MPOOJIEMHBIH (CO3/1aHUE HAa YPOKE IPOOJIEMHOM CUTYallun).
IIporuo3upyemMsie pe3yJbTaThbl 0CBOCHHS 00y4aIOLIUMHUCS MPOTPAMMbI
6 00yuenuu:
- 3HaHUE MPaBWJI TEXHUKH 0€3011aCHOCTH MPHU paboTe ¢ BEIECTBAMU B XUMUYECKOM KaOWHETE;
- YMEHHE CTaBUTh MPOCTEHIINE XMUMHUYECKHE IKCIIEPUMEHTHI;
- YMEHHE BBIMIOJIHATH UCCIIEIOBATEIBCKHUE PA0OTHI U 3aIIHUIIATH HX;
- CIIO>KHMBIITHECS TIPEICTABJICHHS O OyayIeM mpodeccuoHaILHOM BEIOOPE.
6 socnumanuu:
- BOCIIUTaHHE TPY10J1t00us, yMEeHHUs paboTaTh B KOJUIEKTUBE U CAMOCTOSITENILHO;
- BOCITUTaHHE BOJIH, XapaKTepa;
- BOCIIUTaHue 0epe’KHOr0 OTHOILLIEHUS K OKPY XKarolllen cpese.
Ilexarornyeckue TeXHOJIOTHH, HCNIOJIb3yeMble B 00yYeHHH.
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Dopmbl KOHMPOIA YCEOCHUA MAMEPUANA: OTUETHI 110 MPAKTUYECKUM paboTaM, TBOpUYECKUE padOTHI,
mpe3eHTaInu 1o TeMe B mporpamme MS Power Point u T. 1. [logroroBka crnaiig-npe3eHTanuu
MpeAyCMaTPUBAET OCBOCHNE YMEHU U HABBIKOB PabOTHI C TaHHOK mporpamMmoid. O0ydarommecs
BBITIONHSIOT 3aJJaHUs HHIMBUYalIbHO, TIOJI PYKOBOJICTBOM yuuTels. PaboTa Ha mpoeKTaMu co3aaeT
CUTYal1I0, TO3BOJIAIOILYIO Pealn30BaTh TBOPUECKHUE CUIIbI, 00ECIIEUNTh BEIPAOOTKY JIMYHOCTHOTO
3HAHUS, COOCTBEHHOTO MHEHHS, CBOETO CTUJIS AeaTeabHOCTH. OOyJaromuecs: BKIIOUEHBI B PEabHYIO
TBOPUYECKYIO JAESITENbHOCTD, IPUBJICKAIOIIYI0 HOBU3HON 1 HEOOBIYHOCTHIO 3TO CTAHOBUTCS CHIIbHEHIITM
CTHMYJIOM MTO3HABATENHHOTO HHTEpeca. OTHOBPEMEHHO 3aHSATUSI CIIOCOOCTBYIOT Pa3BUTHIO Y
o0yJaroluxcsl BHISBIATH MPOOJIEMBI U pa3peliaTh BO3HUKAIOLME MpoTuBopeuns. [1lo okoHuanum
Ka)XJI0M TEMbI MPOBOJAMUTCS UTOTOBOE 3aHSTHE.
Cpok peanuzayuu npozpammot: 1 ron,
Konuuecmeo obyuarowuxca 6 zpynne 10 — 15 yenosex.
®DopMbI padoTHI

1) wHmMBHIyanbHas (BBIOJHEHUE WHAMBHUIYAIBHBIX 3aJaHUH, TAO0OPATOPHBIX OTBITOB).

2) mapHas (BBITIOJHEHUE 00JIee CIOKHBIX MPAKTHUYECKUX padoT).

3) komnekTuBHas (00CyXIeHUE MPoOIieM, BOZHUKAIOIIMX B XOJI€ 3aHATHUH, IIPOCMOTP

JEMOHCTPALMi XUMHUYECKHUX OIIBITOB).



Coaepikanue NporpamMmsl

BBenenne (44). EcrecTBeHHbIE HAyKH — HAYKH, U3YYaIOIIHE IPUPOTY: XUMUS, OMOJIOTHSI, Teorpadus,
¢uzuka. MeToibl U3yueHUs MPUPOJIbL: U3MEPEHUE, SKCIIEPUMEHT, HaOII0IeHNE, IPOTHO3UPOBAHUE.
Xumus - Hayka o BemecTBax. O3HaKOMIIeHHE C Ta00paTOPHBIM 000PYAOBaHHEM, XUMUYECKOH MOCY0H.
[Tpuémer oOpatenus ¢ m1abopatopHbIM 000pynoBanueM. [IpaBuiia moBeaeHUs B TaOOPATOPHH.
IIpakmuyeckasn paboma 1. «3HaKOMCTBO ¢ TabopaTtopHbIM 00opyaoBanueMm. [Ipasuna Th npu
BBIITOJIHEHUH OIBITOBY. [IpocTeiine onepamuu ¢ BemecTBoM. BrinmoaHeHne onepanyii HaIMBaHus,
HacChINIaHUsl, B3BEIIUBAHUS.
Tema 1.Mup BemectB. (114)
3HAKOMCTBO C YaCTUI[aMH U3 KOTOPBIX COCTOUT OKPY>KAIOIIUNA MUP: MOJIEKYJIbI, aTOMBI, XUMHUYECKHE
anemMeHThI. JloMm, B KOTOpoM kuBYT xuMuueckue daeMeHThl (IICXD MenneneeBa), 03HaKOMIICHHE C
HEKOTOPBIMU 3HAKaAMH XUM. 3JIEMEHTOB (KHUCIOPOJ, BOJOPO, Cepa, kene30 ). Tena u BellecTna.
CrtpoeHue TBEpbIX, )KUIKUX U ra3000pa3HbIX Ted. CBOMCTBA KUAKUX U Ta3000pa3HbIX TE.
B3anmopeiicTBre MOJIEKYJT B TBEPABIX, JKUAKHUX, ra3000pa3HbIx Tenax. Juddysus. BemecTBa yncreie u
CMECH, MTPOCTHIE U CIIOKHBIE.
SBnenus npupoasl. duznueckre U XUMUYECKUE SBICHUS, XUMUYECKHE peakiuu. ['openue u
okHcieHue. Vcrnonp3oBaHue 4YeI0BEKOM (PU3NUECKUX U XUMUYECKUX SBJICHUN IPUPOABI B
IIOBCEIHEBHOM XU3HU.
[TpakTuyeckas pabora Ne2 «Paznenenue cmecein»

Jlabopamopusie pabomol
1. 3HaKOMCTBO C T€IaMH U BEUIECTBAMH.
2. HabGmroieHne pa3inyHbIX COCTOSTHUI BEIICCTB.
3.0mnucanue Gu3. CBOWCTB BEIICCTB
4.Ilpumeps! Gu3. U XUM. IBJICHUN B OBITY
5.I'opeHue cBeun Ha BO3yXe.
Tembl uccnedosamenvckux pabom:
du3znuecKre U XMMUYECKHE SIBJICHUS B dKU3HH YEJIOBEKa.
Cwmecu B mpupoe U OBITY.
I'openue - nonb3a u Bpen.
Tema 2. Boaa (6 u)
Bopa, e€ coiicTBa. CiocoObl OYMCTKH BOJBI B OBITY M €€ 00e33apakMBaHUE B TYPUCTHUECKOM MOXO/IE.
PacTBOpHBI HackIllIEHHBIE U HEHACHIILIEHHBIE. MuHepanbHbie BoAbl. Kpuctamisl. Tpu cocTosHust BOIBI.
N3menenne o0beMa BOJIbI IPU HArPEBAHUU.
Bonma — pactBopurens. PactBopuMbie 1 HepacTBOpUMBIE BelecTBa. PacTBopsl B ipupoje. Pabora
BOJIbI B ipupoje. Obpa3zoBaHue Melep, OBparos, yuenuid. 3HaueHue Bojibl B pupoje. Vcrnonbp3oBanue
BO/IbI uesoBekoM. OXpaHa BOJIBI.
IIpakmuyeckue pabomul.
[TpakTrueckas padota Ne3 «OnpeneneHrue pacTBOPUMOCTH BemIecTB B Bosie» [IpakTuueckast pabora No4
«[IpocTeiinre mpuéMbl OUUCTKH BOABD (OTCTanBaHUE, (PUIHTPOBAHUE, BBIMIAPHBAHUE. )
Jlabopamopuvie onvimui:
6.0nucanue CBOMCTB BOJBI.
Tembl uccnedosamenvbckux pabom.
CaMoe yauBUTENBHOE BEILIECTBO Ha cBeTe. JKuBast Bojga. Bona u 310poBbe uennoBeka. PacTBopsl U ux
cBoiicTBa. «Tspkénbiey» pacTBopsl. Kpucramt — ayo npupoasl. MHbOpMaImonHbie CBOWCTBA BOIBI.
Okosorudeckue mniaakatel «beperute Boay!»
Tema 3. Bo3ayx (4 1)
CocraB Bo3ayxa. 3HaueHuUE BO3AyXa JUIsl )KUBBIX OpraHU3MOB. I3MeHeHe cocTaBa BO31yXa.
['moGanpHBIC TPOOIEMBI UETTOBEYECTBA: TAPHUKOBBIN 3(()EKT, 030HOBBIC ABIPHI, KUCIOTHBIE JTOMXKIH.
[Tytu pemienus 3tux mpodiaem. OxpaHa Bo3ayXxa.
Jlabopamopuvie onvimui:
7.006HapyKeHHEe KUCIIOPO/Ia U YIIIEKHUCIIOr0 Ta3a B BO3AyXe.
Tembl uccnedosamenvckux pabom:
[MapuukoBsiit 3 dext. [TyTu permenus mpooiIeMsl.



Kucnornsie noxau. [lytu pemeHus mpoodiemsi.

O3zoHoBBIE ABIpHL [1yTH pemenus npoodaIeMsbl.

DKOJOTuYecKHe MmiakaThl «I T00anbHbIe MPOOIEMBI YETOBEYECTBA»

Tema 4. BemecTBa nuinu (44)

MuHepanbHble 1 OPraHUYECKHE BellecTBa. benku, yriaeBoabl, KUPbl: 3HaU€HHE JIJIsl opraHu3ma. Yurcel,
KOKa — KOJIa ¥ 3JI0pPOBbE.

Keneso, kanbIuii, HATPUil, coaepxKaHue B MPOIYKTax, 3HaYeHue. Kanpuii B mpupoae. O6pazoBanue
KEeMUyra, KOpaJljoB.

IIpakmuyeckue pabomul

[TpakTrueckas padota Ne5 «OnbIThl ¢ TUIIEBBIME TpoayKTaMu: OOHapYyKEeHHE KpaxMajia B MyKe,
xnebe, Kpynax, kaprodere.

OO6HapysxeHue )xupa B CEMEHax MOJICOJTHEYHUKA, JTbHA, OpeXaX B CPAaBHEHUU C YUIICAMU.»
[TpakTruyeckas pabora Neb

«OTBITHI C KOKa — KOJIOW: MOTJIOUIEHUE KPAacUTeNsl aKTUBUPOBAHHBIM yTIEM, 0OHAPYKEHUE KUCIOTHI U
YIJIEKUCIIOTO Ta3a.»

[TpakTrueckas padota No7

«OO0HapyxeHHe KaJlbliis B 3yOHOM MOpPOIIIKe, 3yOHOH macTe, B KyCOUKe Mea, SUYHOU CKOPITYTIe».
OmneitT Kneonatpsl: pacrno3HaBaHHE HACTOSILETO )KEMUYTA.

Tembl uccnedosamenvbckux pabom.

[Tpo6nems! npaBuiibHOTO MUTaHus. [Inmessie 1o0aBku. J{ueTsl: mutanue u 370poBbe. [IpaBuinbHOE
MHUTaHUE — 3aJI0T 3710pOBbs. ParmonansHoe MeHto. «Crnaakas» xu3Hb. JXKenezo BHyTpu Hac. Comb
KU3ZHHU.

Tema 5. BuramMuHbl (24)

HcTopus oTkpbITis. ButaMuHbl BoJo — U )kupopactsopumsie. Butamunsl A, B,C,D, ux 3Ha4yenue,
HAaxO0KJICHUE B MPOAYKTaX. ABUTAMHUHO3.

IIpakmuyeckue pabomul.

[TpaxTrueckas padota No§

«M3yueHue copepx aHusi BATAMHHOB B MTPOYKTaX MUTaHUS (M3YUCHUE YITAKOBOK)».

Tembl uccnedosamenbckux pabom.

3nopoBbe yenoBeka Ha JlanbHeM Bocroke. 3nopoBbe 6e3 JiekapcTB. ButaMHHBI M BO3pAcT yeoBeKa.
Ponp BUTaMHUHOB B JKM3HU Y4€T0BEKA. ABUTAMUHO3 U €0 MTOCJIEICTBHS.

Tema 5. UcTtopust xumuu (2 1)

AJIXUMHYECKUIN IEPUO B UCTOPUHU XUMUU. JKU3Hb U HayuHas aesrenbHocTs .M. Menneneera u M.B.
JlomonocoBa. Xumuueckas peBoitoiusi. OCHOBHbIE HAMPABIICHUS Pa3BUTUS COBPEMEHHON XUMUH.
Tembl uccnedoeamenvckux pabom.

Kuznb u gesrenbHocTh JI.M. Menneneena.

JKusae u gesrenprHocTh M.B. JIoMoHOCOBA.

ANXUMUYECKUN TEpUO B UCTOPUU XUMHUH.

(1)0pr1 MoJABeleHHSI UTOT0B Peau3aluM MPOrpamMmmMbl
- MlToroBbie BHICTaBKH TBOPYECKUX paboOT;
[Moprdonmo u mpe3eHTauu UCCcIea0BaTeNbCKOMN NeATeTbHOCTH;
VYyacTue B KOHKypCcax MCCIIe0BATEIbCKUX padoT;
[Ipe3enTarnus uToroB paboThl Ha 3aCeIaHUU IMIKOJILHOTO HAYYHOTO OOIIECTBA.

Jlnst obGecrieueHust 6€30MacHOro TpyZa B KAOMHETE XUMUHN UMEETCS:
MIPOTHBONOXKAPHBIA UHBEHTAPb

anTe4yKy ¢ HabOpOM MeIMKAMEHTOB U MEPEBSI30YHBIX CPE/ICTB;
MHCTPYKIIHIO MO TpaBHJIaM 0€30IacHOCTH TPY/Ia Ul 00yJaromuXxcs
’KypHaJI pErUCTpalliy HHCTPYKTaXKa I10 MTpaBUiIaM 0€30MacHOCTH TPyAa



Temaruyecknii mjian

Ne HaumeHnoBanue Tembl Bcero Teopernueckue | Jlaboparopubie
n/m 4acoB 3aHATHUS 3aHATUA
BBEJIEHUE 4 YACA
1 EcrectBennbie Hayku. [Ipupona xuBas u 1 1
HEXHUBAsL.
2 Mertozbl U3y4eHHUs] IPUPOJIBL. 1 1
3 Xumus — Hayka o BeniectBax. [IpaBuna 1 1
MOBEJICHUS B XMM. KaOWHETE.
4 [IpakTuueckas padora Nel «3HaKOMCTBO ¢ 1
naboparopHbeIM oO0opynoBanuem. [IpaBuiia
Th npu BEINOJIHEHUH OMBITOBY
MUP BEIIECTB - 11 HACOB
5 Tena u BewecTsa. 1 1. 3HakoMCTBO €
TeJaMH U BEUIECTBAMH.
2. Habmonenue
Pa3IMYHBIX COCTOSTHUI
BEILECTB.
6 CBolicTBa TBEPABIX T, KUJKOCTEH U ra3oB. | 1 3.0nucanue ¢us. cB-B
BEILIECTB
7 BemectBa u cmecu. CriocoObI pa3ienieHus 1
cMecei.
[TpakTrueckas padota No2
«Pa3nenenne cmecein»
8 IlyTemecTBue B MUKPOMHD. 1
9 MeH1en1eeBCKHil 10M. 1
10 | JIBmkeHHe YacTHIl BEIIECTRA. 1
11 Bs3auMoeiicTBue yacTHII. 1
12 | PazHooOpasue BeniecTn. 1
13 DU3NYECKUE U XUMUYECKHUE SABICHUA. 1 4.Ilpumepsl Gus. u
XHM. SIBIICHUH B OBITY
14 | I'opeHue u OKUCIEHUE. 1 5.I'openue cBeun Ha
BO3JIyXE€.
15 3anuTa NpoeKTOB. 1
BOJA — 6 HACOB
16 | Boga — camoe yIMBUTENBHOE BEIIECTBO Ha 1 6.0nucanue cBOMCTB
3emiie. BOJIEL.
17 [IyrewmecTBrue 0qHOM Karuiv BOAbI 1
(KpyroBOpOT BOJBI B IPUPO/IC)
18 | Boja B mpupo/ie ¥ )KU3HH YEJIOBEKA. 1
19 | Boma — pactBoputens. [Ipaktuueckas padota | 1
Ne3 «Onpenenenrie pacCTBOPUMOCTH BEIIECTB
B BOJIE»
20 | Oxpana Box. Kakyro Boy MbI IbEM? 1
[TpakTrueckas padota Ne4 «IIpocteiimme
NPUEMBI OYUCTKU BOJBD)
21 3anmra NpoeKTOB 1
BO3AYX -4 YACA
22 | Bo3ayx. XUMHUYECKUI COCTaB BO3/yXa, 1 7.00HapyxeHue

S3HA4YCHUE BO3ayXa.

KHCIIOPOJIa U




YIJIEKUCIIOrO ra3a B
BO3JIyXE.

23

Oxpana Bo3ayxa.

24

DKOJIOTHYECKHE TTPOOIIEMBI YeTIOBEYECTBA:
030HOBBIE JIBIPBI, TAPHUKOBBIN 3P (DeKT,
KuCIOTHBIE Toau. [1yTu ux penieHust.

25

3amuTa NpOEKTOB.

1

BEIIECTBA ITWIIHN — 4 YACA

26

BemecTBa nuiy: MuHepaibHbIE U
OpraHMYECKHE.

1

27

[Tpaktuueckas padota NoS5 «OmbITHI C
NUIIEBbIMU TpoaykTamu: OOHapyxeHue
Kpaxmaja B MyKe, XJjiebe, Kpynax,
KapTodere.

OOGHapy’KeHHe Kupa B CEMEHaxX
MMoACOJIHCYHHUKA, JIbHA, Op€XaX B CPABHCHUU
C YHIICAMU.»

28

[IpakTuyeckas padora Ne6

«OnBITEI C KOKa — KOJIOH: ITOTJIOIIECHUE
KpacUTessl aKTUBUPOBAHHBIM YIIIEM,
00HapyXKEHUE KUCIOTHI U YTICKUCIOTO
rasa.»

29

[TpakTuueckas padota No7

«O06Hapy>keHHe KaJIbIHs B 3yOHOM MOPOIIKE,
3yOHOI macTe, B KyCOUke Mena, TMYHOU
CKOpJIyIIe».

BUTAMMHELI - 2 YACA

30

ButamMuHEL.

1

31

[TpakTrueckas pabora No§
«3ydyenue conep:kaHusi BUTAMUHOB B
MPOJIYKTAX MUTAHUS (M3YYCHHE YIIAaKOBOK)».

1

NCTOPHA XUMUU —

2HYACA

32
33

ANXUMHWYECKUI IEPUOJ B UCTOPUU XUMHUHU.
’Kuznb u HayuHas gearenbHocTh .M.
Menneneesa u M.B. JlomoHOCOBA.
OCHOBHBIE HaIlPaBIICHUS PA3BUTHS
COBPEMEHHOM XUMHH.

2

34

Urposoii MapadoH «3aragouHas XUMHUsD»
(3araikv, BUKTOPUHBI, XUMHUYECKHE UTPHI)
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Jlureparypa:

Tebuepa E.A. Xumus a1 mansiiei / Xumus B mkoiie Ne 5, 2008
NBuenko JI.A., Makapens A.A. Baneosorus Ha ypokax HEOPraHU4eCKOW XUMHUH. —
Tiomens, TOI'IPPO, 1998
Omnbrun O.M. Uyneca Ha BBIOOD, WM XMMHYECKHUE OTIBITHI 1151 HOBUYKOB. — M.
Ypok OKOHYEH — 3aHATHS TPOAOKAIOTCA: o ped. . I'. 3noTHukoBa. — M.: [Ipocsenienue,
1992
Kunun JI.M. FOneiii xumuk. 130 onsiToB ¢ BemectBamu — M.: MITY, 2001
3nanuyk I'.A. Xumnueckuit kpyxxok. — M. [Ipocsemenue, 1984
[Mrpemmnep I'.1. «Xumus Ha gocyre». 3araaku, urpsl, peOycel. Kaura mis yganmxcs. —
Mockaa, «IIpocBemienue», 1993.

DVD — ¢unbmbl «3aHUMaTebHAST XUMUSD.
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