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IosicHuTeALHAA 3aNNCKA

PaGouas mporpaMma 1o BHEypOUHOM NeATEIBHOCTH «XUMUS AJIs TI0003HATEIBHBIX» A 8 - 9-x
KJIACCOB COCTaBJIEHA B COOTBETCTBUU C TpeboBaHusAMU DeiepalibHOTO roCyAapCTBEHHOTO
00pa30BaTENBLHOTO CTaHIAPTA.

[Iporpamma nocTpoeHa Ha CIEAYIOIUX TPUHIUIAX:
- IIpunyun nayunocmu (3HaHUS OCHOBaHbI HA OOBEKTHUBHBIX HAyYHBIX (aKTax).

- [Ipunyun nocnedosamenvrocmu u cucmemamuynocmu (00y4eHre OT MPOCTOTO K CI0KHOMY,
«OT HE3HAHMS K 3HAHUIO, OT HEYMEHHUS K YMEHHIO»).

- Ilpunyun naznsonocmu (OCYIIECTBICHUE CBA3U MEXKIY KOHKPETHBIM U aOCTPAKTHBIM).
- IIpunyun ocmvicienHocmu (IEPEHOC UMEIOIIUXCS 3HAHUIN B HOBYIO CUTYAIHIO).

- [Ipunyun cosnamenvHocmu u akmusHocmu (IPUMEHEHHE 3HAHUIA HA TIPAKTHUKE).
AKTYaJbHOCTb JJAHHOU ITPOrpaMMBbl COCTOUT B M TOM, YTO OHA HE TOJIBKO JAET BOCIIUTAHHUKAM
MPAKTUYECKHE YMEHUS U HaBBIKU, (JOPMUPYET HAYANbHBIN OMBIT TBOPUYECKON AESITENLHOCTU, HO
U pa3BHUBAaET HHTEpeC OOyyarolerocs K 3KCHEPUMEHTY, HayYHOMY IIOUCKY, CHOCOOCTBYET
CaMOOIIPENICICHNIO yJallluXcs, OCO3HAaHHOMY BbIOOpY mpodeccuu. VYuamuecs CMOTyT Ha
MPaKTUKE UCIIOJIb30BaTh CBOM 3HAHUS HA YPOKAaX XHMHUH U B OBITY.

Ilenaroruyeckas 1e1ec000Pa3HOCTh 3aKJIKYAETCS B TOM, YTOOBI 3aMHTEPECOBATh yUYaIIUXCS
B CaMOCTOSITCJIbHOM TPUOOPETCHUH TEOPETUYCCKUX 3HAHUNW U TMPAKTHYCCKUX YMEHUH W
HABBIKOB, Pa3BUBATh MBIIUICHUE, JTHOO03HATETLHOCTh, (GOPMHPYS U TMOAAEPKHUBAsT UHTEpEC K
XUMHH, HMMEIOIIEH OrpOMHOE MpPHUKJIAJHOE 3HAYEHHE, CIIOCOOCTBOBATH (POPMUPOBAHUIO Y
yUYaluxcs 3HAHUW W YMEHUH, HEOOXOAMMBIX B TOBCEJIHEBHOW JKHU3HH [UIsI 0O€30MacHOro
oOpallleHus C BEIIeCTBAMHU, UCIIOJIb3YEMBIMU B OBITY.

s storo B Kypc «Xumus s JTFOO03HATENBHBIX» BKIIOYEHBI HauOoJee spKHUe, HarJsiTHBIC,
HMHTPUTYIOIIHME 3KCIIEPUMEHTHI, CIIOCOOHBIE yBIIEYb U 3aMHTEPECOBATh YUaLIUXCS MPAaKTHUECKON
HayKON XUMHEMN.

B pamkax HammonanmpHOTO NpoekTa «OOpa3oBaHHE» CO3JaHUE IIEHTPA €CTECTBEHHO-HAYIHOU
HaIpaBJI€HHOCTH

«Touka pocTa» MO3BOJWIO BHEIPUTH B NMPOrpaMMy MCIOJIb30BaHUE IUGPOBOI 1abopaTopuu U
KaueCTBEHHO MU3MEHHTH MPOIIECC O0yUSHUS] XUMUHU.

KonnuecTBeHHBIE SKCIIEPUMEHTHI MO3BOJSAT TMOJy4aTh JOCTOBEPHYIO HH(MOpPMAIHIO O
NIPOTEKAaHUH TEX WIM HMHBIX XMMHMUYECKHUX IIpoleccax, O CBOMCTBax BemecTB. Ha ocHoBe
MOJIYYEHHBIX HKCIIEPUMEHTAJBHBIX JaHHBIX OO0y4aeMble CMOTYT CaMOCTOSITENIbHO JIeNaTh
BBIBOJIBI, 0000IIAaTh pe3yibTaThl, BBISBIATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyaeT
CIOCOOCTBOBATH MOBBIIIEHUIO MOTUBALIMN O0YUEHUS IIKOJILHUKOB.

Ieab nporpaMmmpl:

@opMUpPOBAHUE Y YYalIUXCS HAYYHBIX NPEACTABICHUM O XUMUU B TOBCEIHEBHOM >KHU3HU
YeJIOBeKa Yepe3 MpOoOYXKICHHE HWHTEpeca W pa3BUTHE NPO(YECCHOHANBHBIX CKIOHHOCTEH K
NpEeAMETY XUMHUS.

3apaumn:

Oo0pa3oBaTte/ibHbIE:

- pacIIUPUTh KPYTro30p YHalIUuXCcsl O MUPE BELIECTB;

- UCIIOJIB30BAaTh TCOPCTUYCCKUC 3HAHUSA 110 XUMHUH HA ITPAKTHUKE;

- 00y4YHTh TeXHHKE O€30MaCHOCTH MTPU BBHIITOJHEHUN XUMUYECKUX PEaKIuii;

- copMupoBaTh HABBIKM BBHINOJIHEHUS NPOEKTOB ¢ ucnojib3zoBanueM UWKT u mmdposoro
o0opynoBaHus;

- BBISIBUTH TBOPYECKH OJIAPEHHBIX 00YYAIOLINXCS ¥ IOMOYb UM MPOSBUTH CEOsl.

Pa3BuBarwmue:

- CITIOCOOCTBOBATH PA3BUTUIO TBOPUYECKUX CIIOCOOHOCTEH 00YyJarOIIUXCS;

- popmupoBats UKT-komMnieTeHTOCTH;

BocnurarejabHble:

- BOCIIUTAaTh CAMOCTOSTEILHOCTD IIPH BHITIOJHEHUH PaOOTHI;



- BOCIIUTATh YyBCTBO B3aMMOIIOMOIIH, KOJUIEKTUBU3Ma, yMEHHE paboTaTh B KOMaH/E; BOCIIUTATD
YYBCTBO JIMYHOM OTBETCTBEHHOCTH.

CBs3b cofep:KaHUsA TPOrPaMMbl BHEYPOUHOI 1eSITeIbHOCTH € Y4eOHBIMHU NMpeIMeTaMM:
Kypc BHEYpOUHOI JesITENFHOCTH UACHHO U COEPKATEIBHO CBsI3aH ¢ 0a30BBIM KypCOM XUMHH U
MO3BOJISIET MOJICPKUBATH B3aUMOCBSI3H TEOPUU U MPAKTUKU, (POPMUPYET YCTONUNBYIO
HOTpe6HOCTB MNPUMCHATH MTOJYUCHHBIC 3HAHWA U HABBIKU B HOBCGHHGBHOﬁ JKU3HU.

[Iporpamma mocTpoeHa Ha OCHOBE MeKIpeIMeTHONH HHTerpanuu ¢ GuU3nKoii, MaTeMaTUKOM,

Oouosorueu u APYIUMH CCTCCTBCHHO-HAYYHBIMHA NIPCAMCTAMMU.

DopMbl 3aHATHH

B o0pa3oBartenbHOM Mpoliecce UCTIONB3YIOTCS pa3IndHble (POPMBI IIPOBEICHHS 3aHSATHS:
- Oecenpl;

- JICKLIVH,

- CEMUHAPBL;

- IPaKTUYECKOE 3aHATHE;

- XUMHYECKHI SKCIIEPUMEHT;

- paboTa Ha KOMIIBIOTEPE;

- BKCKYpCUH;

- BBITIOJIHEHUE U 3aIlIUTa IPOEKTOB.

Pexxum npoBenenus: 34 yaca B rof - 1 pa3 B Hegemo. Bee 3aHsTHS 10 BHEYPOUHOI
JEATEIIbHOCTH IPOBOIATCS IIOCIIE BCEX YPOKOB OCHOBHOT'O PACIIMCAHUs, IPOAOJIKUTEIIBHOCTD
cooTBeTcTBYeT pekoMeHaauusam CaunlluH, 1. e. 40 MunyT.

I[lnanupyemble pe3yJibTaThl OCBOEHHSI 00Y4aIOIMMHUCS POrpaMMbl (BHeyUYeOHOiH)
BHEYPOYHOM JAeATeJbHOCTH JIMYHOCTHBIE Pe3yIbTaThI:

-4yBCTBO TOPAOCTH 32 POCCHUMCKYI0 XMMHMYECKYI0 HAYKY U JIOCTHXKEHUS YUEHBIX; YBAaXKEHUE U
MIPUHSITHE JOCTHKCHHUI XUMHUU; JIFOOOBb U OEPEKHOE OTHOIICHHE K MPUPOJIC; YBAKEHUE U yUET
MHEHHUU OKPY>KAIOIINX K JIMYHBIM TOCTUKEHUSIM B U3yUYEHUU XUMUU;

- OCO3HABaTh €JAMHCTBO U LIEJIOCTHOCTh OKPY’KAIOLIETO MUPA, BO3MOKHOCTH €0 M03HABAEMOCTH
1 00BSICHUMOCTH Ha OCHOBE JOCTIKEHUN HAYKH;

- IIOCTCIICHHO BBICTpAUBATb COOCTBEHHOE HCJIOCTHOC MUPOBO33PCHUC: OCO3HABATDH HOTpGGHOCTB
U TOTOBHOCTH K caM006pa3013aHmo, B TOM YHUCJIC U B paMKax CaMOCTOSITCIBHON IeATSIHbHOCTU
BHC IIIKOJIbI,

- OOCHHUBATD KU3HCHHBIC CUTYyallUH C TOYKH 3PpCHUA 0e30macHoro o6pa3a KHU3HH U COXPaHCHUA
300pPOBbA;

= OICHHBATH 9KOJIOTHYCSCKHI pHUCK B3aMMOOTHOIIICHHM YeJIOBEKa B IMpUpPOIBI.

- (opMUpOBATH PKOJTOTHYECKOE MBIIIJICHNE: YMEHUE OIICHUBATH CBOIO JIEATEIILHOCTh U MTOCTYIIKH
JIpPYrux JIOJEH ¢ TOYKM 3pPEHUS COXPAHEHMsI OKpYXKalolled Cpeabl - TrapaHTa >KU3HH U
OyraromoJryuus Jroiei Ha 3emiie.

MeTanpeaMeTHBIMH pe3y/bTaTaMU U3ydeHUs Kypca «XUMHs 171 JTF0003HATEIbHBIX» SIBIISETCS
(dbopMHupoBaHNE YHUBEPCATBHBIX Y4eOHBIX neicTuii (YY ).
PeryasituBubie YY/I:

- CaMOCTOSITENIbHO OOHapyXHUBaTh U (OPMYIUPOBaTH y4yeOHYIO HpoOIeMy, ONpenessaTh Leb
y4eOHOU JeSATEIHHOCTH;

- BbIIBUT'aTb BCPCUU PCUICHUA HpO6JICMLI, 0CO3HaBaTh KOHEYHBIM pe3yibTar, BBI6I/IpaTB nu3
IPCAJIOKCHHBIX U UCKATh CAMOCTOATCIIBHO CPEACTBA JOCTUIKCHUSA LICIIN,

- OCYHECTBJIATE LEJICIIOJNAaranue, BKIIHOYasA IMOCTAHOBKY HOBBIX ueneﬁ, HpCO6p830BaHI/IC
HpaKTquCKOﬁ 3a/la4¥ B IIO3HABATCIIbHYIO,

- COCTaBJIATH (MHIUBHUIYAJHHO WK B TPYNIIE) TUIAH PEIICHUS MPOOIIEMBL;



- paboras IO TUIaHy, CBEPSATh CBOW JCHCTBHS C IIEJBIO W, IPH HEOOXOJMMOCTH, HCIIPABISATH
OIIMOKK CaMOCTOSTEILHO;

- YYMUTHIBAaTh pa3Hble MHEHUS M CTPEMHUTbCS K KOOPAMHALMK pPAa3IMYHBIX MO3UIHUHA B
COTPYJHUYECTBE;

- B IMAJIOTE C YYUTEJIEM COBEPIIEHCTBOBATh CAMOCTOSTEIHHO BEIPA0OTAHHBIE KPUTEPUN OLICHKH.
ITo3naBarenbuble YY /:

- aHAJIM3UPOBATh, CPABHUBATH, KIaccuPpUIIMPoBaTh U 0000MaTh (PAKTHI U SIBICHUS. BBIIBIATH
IIPHUYUHBI U CIICACTBUA IPOCTHIX SIBJIEHUM.

- OCyHIeCTBJSATb CpaBHEHME, KJIACCHU(UKALUIO, CAMOCTOATENBbHO BBIOMpAas OCHOBAaHHUS U
KPUTEpUH Il YKA3aHHBIX JJOTHYECKUX ONEpaLUil;

- CTPOMTH JIOTHUECKOE DPACCYXKICHHE, BKJIIOYAIOIIEEe YCTAHOBICHHE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM.

- €031aBaTh CXEMaTHYECKHE MOJEIH C BBIIEICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK 00BEKTA.
- COCTABJISITH TE3HCHI, PA3IMYHBIC BU/IBI TUNIAHOB (IIPOCTHIX, CIIOKHBIX H T.I1.).
- Ipeodpa3oBbIBATh UH(OPMAIIHIO U3 OJHOTO BUJA B PYroi (TabiuIly B TEKCT U TIp.).

- YyMeTb ONpEACATb BO3MOXHbBIE MCTOYHUKM HEOOXOIUMBIX CBEAEHUH, MPOU3BOJUTH IOUCK
uHpOpMaINY, AaHATU3UPOBATh U OLICHUBATH €€ JOCTOBEPHOCTD.

- 0606H_[3.TB IIOHATHUA - OCYU.[GCTBJI}ITB JIOI‘I/ILICCKyIO onepaumo Hepexozta oT HOHSITI/II\/'I C MCHbBIIIUM
00BEMOM ITOHATHSIM € OOJIBIINM 00BEMOM;

- CTPOHTH JIOTHUECKHE PACCYKICHHS, BKIIOYAIONINE YCTAHOBICHHWE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM.

- OOBSCHATH SBIICHUS, MPOLIECCHI, CBSI3M M OTHOILIEHHUS, BBIABIISEMbIE B XOJ€ HCCIEIOBAaHUSA,
OCYILECTBIISATh BBIOOP HambOosee 3((HEeKTUBHBIX CIIOCOOOB pELIeHMs 3aJad B 3aBHUCUMOCTH OT
KOHKPETHBIX YCIOBHH.

KommyHnukarususbie YY1

- yMmMeTb (QOpMYyIUpOBaTh COOCTBEHHOE MHEHHWE U T[O3MIIMI0, apryMEHTUPOBAaTh €€ U
KOOPJAMHUPOBATh €€ C MO3UIMU MAPTHEPOB B COTPYAHUYECTBE MIPU BBIPAOOTKE OOIIETO peIICHHS
B COBMECTHOM JIESATCILHOCTH;

- oToOpakaTb B pe€YM COJEpXKaHHWE COBEpIIAeMbIX JeHcTBUH, Kak B (opMe TPOMKOM
COLIMAIM3UPOBAHHON peUH, TaK U B (JopMe BHYTPEHHEH peyn;

- YMETb apryMEHTHPOBATh CBOIO TOUKY 3PEHUS;

- YMETh OCYILIECTBISATh B3aUMHBIII KOHTPOJb M OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIMMYIO
B3aMMOIIOMOILb;

- yMeTh paboTaTh B IpYIIE - yCTaHABJIMBaTh paboune OTHOIIEHUS, 3((HEKTUBHO COTPYIHUYATH
U CIOCOOCTBOBATh NPOAYKTUBHOM KOOIEpaIiH.

IIpenmMeTHBIMHU pe3yJIbTATAMHU H3yUYCHUS MPEIMETA SABISIOTCA CIEAYIOIINE YMEHHUS:
- OCO3HaHHE POJIU BEILIECTB;

- ONpeACIATE POJIb PA3JIMYHBIX BEIICCTB B IPHUPOAC U TEXHHUKE,
- OOBSICHATH POJIb BEIIECTB B X KPYT'OBOPOTCE,
- paCCMOTPCHUEC XUMHUYCCKUX ITPOLCCCOB,

- CIOJIb30BATh 3HAHUS XUMUHM NP COOJIOIEHUH NPABUII UCTIOIb30BaHUS OBITOBBIX XUMHUECKUX
[IpenapaTos;



— pa3jin4yaTh OIMMAaCHBIC U Oe30omacHbIE BCIIICCTBA,
- IPUBOJAUTH NPUMECPBI XUMHUYCCKHUX MTPOLCCCOB B IIPUPOJC,

- HaXOOHUTb 4YCPThI, CBUACTCILCTBYIOLINEC 00 06H_[I/IX IMPpU3HAKaX XHUMHYCCKUX IPOLHECCOB U HUX
pa3Inuunsiax;

- HCII0Jb30BaHUE XMMHYSCKUX 3HAHUU B GBITy;
- OOBSICHSTH 3HAUYCHHUE BC€IICCTB B ) KXU3HH U XO03SHCTBE YCI0BCKaA,
- OOBSICHATD MHUP C TOYKHU 3PCHUA XUMHH,

- hopmupoBaTh MpeACTaBICHUS O Oy IymeM PpohecCHOHATEHOM BBIOOPE.

Kpome Toro, 3aHaTUs TNpH3BaHbBl NMPOOYAWTh y y4alluXcs HHTEpPEC K XMMHUYECKOW Hayke,
CTUMYJHUPOBATh JajlbHEHIIee M3y4yeHHEe XUMHU. XUMHYECKHE 3HaHMSA, C(HOPMHUPOBAHHBIE HA
3aHATHUSIX, WHGOpPMAIMOHHAs KYNbTypa Y4YalllUXcs, MOTYT OBbITb HCIIOJIb30BaHbl UMH IS
PACKpPBITUS PA3IMYHBIX MPOSIBICHUH CBSI3U XUMUU C KU3HBIO.

Coaep:xxanne Kypca

WHucTpyKTax no TexHuke 0e30MacHOCTU MPOBOAUTCS HAa Ka)KIOM 3aHSATHH IEpe MPOBEIECHUEM
JKCIIEPUMEHTA.

1. XumMus B neHTpe ecrecTBO3HaAHus. 114.

XHMHA KaK 4acTh ecrecTBO3HaHus. Ilpeamer xumun. EcrecTBO3HaHNE — KOMIUIEKC HAYK O
npuponae: (QU3MKU, XuMUHM, Ouonoruu u reorpadpuu. IlojoxuTenbHoe W OTpHULIATEIBHOE
BO3/ICIICTBHE YEJIOBEKA HA IPUPOLLY.

[Ipenmer xumuun. Tenma u BemecTBa. CBOWCTBA BEIIECTB KaK MX WHAWBUIYyaJIbHbBIE MPU3HAKH.
CBolicTBa BEIIECTB KaK OCHOBA UX IPUMEHEHHS.

Metoabl u3yuyeHusi ecrecTBO3HaHMsA. HaOmioneHue Kak OCHOBHOW METOJ| TO3HaHUS
OKpY’Kalollero Mupa. YclIoBHs MpoBeAeHUs HaOmoneHus. [Hmore3a kak NpennoyiokeHue,
OOBSCHSIONIEE WIM IpPeICKa3bIBaloOIIee MPOTEKaHWE HAOIJI0IaeMOro SIBICHUS. DKCIEPHUMEHT.
JlaGopatopusi. OkcnepuMeHT JabopaTtopHblii U  goMamHuid. CrnocoObl  (QUKCHpPOBAHUSA
pe3ynbTaToB 3KcrniepuMeHTa. CTpoeHHe MIaMeHU CBeYH, CyXOro TOpPIOYero, ClIUPTOBKH.
IIpakTHyeckas padbora «3HAKOMCTBO ¢ JIadopaTOpHBIM 000pyaoBaHueM. [IpaBuiia TEXHUKH
0€301MacHOCTH MpH padoTe B XUMUUYECKOM KaOuHETe (J1TabopaTopun ).

IIpakTnuyeckas padora «HaOuronenue 3a ropsimeil cBe4oil. YCTpPOWHCTBO CIHPTOBKH.
[IpaBuna pa®oThI ¢ HarpeBaTEILHBIMH MPUOOPAMI.

MopaeaupoBanne. Mojenu kak abCTparipoBaHHbIE KOIIUU U3Y4aeMbIX OOBEKTOB U IPOLIECCOB.

Monenu B puszuke. DnekrpodopHas MalImHa Kak abcTparupoBaHHas MoJieib MOJHUU. Mopaenu
B Ouonoruu. buonormueckue Mynsbkd. Mojenu B XUMHH: MaTepHalibHble (MOJIETH aTOMOB,
MOJIEKYJI, KPUCTAJJIOB, allllapaTOB U YCTAHOBOK) M 3HAKOBBIC (XMMHUYECKUE 3HAKU, XUMHUYECKUE
(hOpMyITbI U XUMHYECKHE YPABHCHUS).

XuMnuyeckass CHMBOJIMKA. XuMHueckue 3Hakd. HMX oO0o3HaueHHe, MNPOU3HOLICHUE W
nH(popMalys, KOTOPYIO OHU HecyT. Xumuueckue Gopmyinsl. x o603HaueHne, TPOU3HOIIEHUE U
UHpOpMaLUs, KOTOPYIO OHU HecyT. MHAEKCH U KO3 PHUIIUEHTHI.

XumMuss M (QU3MKA. YHUBEPCAIbHBIA XapakTep IOJOKEHUH MOJEKYJIPHO-KUHETHYECKON
teopun. lloHsATHs «@rom», «Monekynaa», «uoH». Kpucramimdyeckoe COCTOSHHE BEIIECTBA.
Kpucrannuueckue pemerku TBepabix BemiecTs. Juddysusa. bBpoyHoBckoe nBmXeHHE.

Xumust U (usnka. ArperatHble COCTOsIHUS BemiecTBa. [loHsTHe 00 arperaTHoM COCTOSIHUU
BelecTBa. ['a3000pa3Hble, >KUIKHE U TBepAble BemlecTBa. Kpucramimueckue u amopgHbIe
TBepAble BemecTBa. OU3nyeckre U XUMUYECKUE SIBIICHUS.

Xumusa u reorpadus. 'eonornyeckoe CTpoeHHE IUIAHETHI 3eMIIS: SIAPO, MaHTHS, JUTOCHEpA.
DONEeMEHTHBI COCTaB T'EOJIOTMYECKUX COCTABHBIX YacTel IUIAaHEThl. MMUHEpalbl U TOpPHBIE
nopoabl. MarmaTuueckue U OcaJoyHble (OpraHM4YecKue U HEOpraHW4YecKue, B TOM UHCIE U
TOPIOYUE) TOPOIBL.



Xumusi ¥ Ouosiorusi. XUMHUYECKUA COCTaB KMBOM KIETKH: HEOopraHudeckue (Bojga H
MHUHEpaJIbHBIE COJIM) M OpraHnyeckue (OeIKH, KHUPHI, YIIIEBOJIbI, BATAMUHBI) BEIIECTBA.

[IpocTble U ClOXKHBIE BEIIECTBA, UX POJIb B )KU3HEAEATEIBHOCTH OPraHU3MOB.

Buonorndeckas ponbs BoIbl B kuBOH KieTke. Porocunte3. Ponb xmopoduina B GoTocuHTE3E.
buonoruueckoe 3HaueHHe >KUPOB, OENKOB, F(DUPHBIX Maces, YIJIEBOJOB M BHUTAMHHOB JJisi
KHU3HEIEATEIIbHOCTH OPraHU3MOB.

KauecrBennble peakunu B xuMHuH. [loHATHE O KayeCTBEHHBIX pPEAKUUSAX KaK O PEAKIUIX,
BOCIIPHHUMAEMBIX C TIOMOINBIO 3pEHHA, CiIyXa, OOOHSHHA. AHaTUTHYeCKUH d(ddeKT.
Onpenensiemoe BEIIECTBO W pPEaKTUB Ha Hero. BO3MOXHOCTP UW3MEHEHUsT pPOJIU Ha
IPOTUBOIOJIOKHY0. PacnpocTpaHeHue 3amaxa OJEKOJIOHA, AYXOB WM JI€30[l0paHTa Kak
nporecc auddy3un. OOpas3npl TBEPAbIX BEUIECTB KPHUCTAUIMYECKOTO CTpoeHHs. Mopenu
KPUCTAJIIMYECKHUX PELIETOK.

JemoncTpanuu. Komnekius pasHbIX Tell U3 OJHOrO BeIeCTBAa WM MaTepuana (Hampumep,
cTekina — JabopatopHas mocyna). Koyeknus pasnudHbIX Ten wid (oTtorpaduid Tenm w3
ATIOMUHHS JJI1 WUTIOCTPAllUM UACH «CBOMCTBAa — NpHUMEHEHHuey». YuyebHoe o0opymoBaHue,
UCTIONIb3yeMOe TpH H3y4eHUH (U3HKH, Onojoruu, reorpaduud W XUMUHU. IIeKTpodopHas
MammHa B JeilictBuu. ['eorpaduyeckue monenu (rinodyc, kapra). buomormueckue Mopaenu
(MyJlsDKM OpraHoOB M CHUCTEM OpraHOB pAacTEHHUM, XUBOTHBIX U deyioBeka). dusuueckue u
XMMHUYECKHE MOJIETT aTOMOB, MOJIEKYJI BEIIECTB M MX KPUCTAIMUYECKUX perieTok. O0beMHbIe U
LIapOCTEPAKHEBBIE MOJIETN BOJbI, YIVIEKHCIOTO U CEPHUCTOrO ra3oB, MeTaHa. PacnpocTtpanenue
3amaxa OJIEKOJIOHA, JIyXOB WM Jie30]l0paHTa Kak mpouecc auddysuu. OOpas3ubl TBEp- IbIX
BEILECTB KPUCTAINIMYECKOT0 CTpOeHHUs. MoJenu KpUCTAIUIMUECKUX pelieToK. Tpu arperatHbix
COCTOSIHUS BOJIBI.

«IlepenuBaHue» yriIeKUcIOro Tra3a B CTakaH Ha YpaBHOBEIICHHbIX Becax. Koiekuus
KPUCTAJNTMYECKUX U aMOP(HBIX BEIIECTB M M3Jeauil u3 HuxX. Komneknus MuHepasoB (J1a3ypur,
KOPYHJ, XaJIbKOMUPUT, (UII0opUT, ranut). Komnekuus ropHblX mopoxa (TpaHUT, pa3iuyHbIe
(GOopMBI KaJIbIIUTa — MeJ, Mpamop, U3BeCTHsK). KoJulekuus roprodux HCKOMaeMblx (He(Tb,
KaMEHHBII yroiyib, cianipl, Topd). CnupToBas 3KCTPaKIUs XJIOpoduiia U3 3€JEeHbIX JHCTHEB.
KauecTBeHnas peakiuss Ha kuciaopold. KauecTBeHHass peakuuss Ha YIVIEKMCIBIA  ras.
KauecTBenHas peakiiysi Ha U3BECTKOBYIO BOAY.

JlabopaTopubie onbITbl. OmnucaHWe CBOICTB KUCIOPOJA, YKCYCHOM KHCIIOTBI, QJIIOMHHHS.
Crpoenue miaMeHu (CBEYH, CIIUPTOBKH, CYXOro roprovero). M3rotorneHue Moaeneil MojaeKys
XMMUYECKHX BEIECTB U3 IutacTuirnHa. HabmoieHre 6poyHOBCKOTO JIBUKEHHUS YaCTHUEK YePHOM
TYyIIM TOJ MHKpOCKONOM. l3ydeHune TrpaHUTa C TIOMOIIbIO YBEIMUYUTEJIBHOIO CTEKIA.
OOHapyXeHHEe XUpa B CEMEHaX IOJICOJHEYHHKA M Tperkoro opexa. OOHapykeHUe >(PHUPHBIX
Macell B anelibcHHOBOW Kopke. OOHapykeHHe Kpaxmaya u 0enka (KJICHKOBHHBI) B MIIEHUYHOMN
Myke. [IponyckaHue BbIIbIXa€MOT0 BO3yXa YEPE3 U3BECTKOBYIO BOJY.

2. MaremaTuka B XUMHH. 94.

OTHocHTeIbHbIE ATOMHAS U MOJIeKYJIsipHas Macchl. [lorsaTne 006 OTHOCUTENBHON aTOMHOM H
MOJIEKYJIIPHOM Maccax Ha OCHOBE BOJOPOJHOW eauHMIBl. HaxoxaeHue OTHOCHUTEIbHOU
ATOMHOM MacChl XMMHUYECKHUX 3JIeMeHTOB 110 Tabnuie [1. 1. Menaencena.

Haxoxx1eHue OTHOCHTEJbHON MOJIEKYJSIPHOW Macchbl 1O (opMmyse BemecTBa Kak CYMMBI
OTHOCHUTEJIbHBIX aTOMHBIX MaccC, COCTaBJISIFOIIMX BEIIECTBO XUMUUYECKUX DJIEMEHTOB.

MaccoBasi 10/ XMMHM4Y€CKOI0 3J1eMeHTa B CII0OKHOM Bemlectse. [loHsTHE 0 MaccoBoil goie
XMMHYECKOTO 3JIEMEHTa (W) B CJIOKHOM BEINECTBE M ee pacdeT mo (OpMyJie BeIecTBa.
Haxosxxnenue ¢popmysbl BeleCTBa M0 3HAYEHUSAM MacCOBBIX J10JIei 00pa3yIoMX ero 3JeMEeHTOB.
Yucrsie BemecTBa U cMecu. [lonsTue o uncrom BemecTtBe U 0 cMecu. CMecu razooOpasHbie
(BO311yX, IPUPOAHBIH Ta3), )kuakue (HeTh) U TBepAble (TOPHbIE MOPOABI, KyJIHHAPHBIE CMECH U
CMC). Cmecu TOMOTEHHBIE U T€TEPOTeHHBIE.

O0bemHast 10151 KOMIIOHEHTA ra3oBoii cmecu. [loHsaTre 0 Bo3ayxe u npupoaHOM rase. Pacuer
00beMa KOMIIOHEHTA Ta30BOM CMECH TI0 €r0 0OBEMHOM J10J1€ M1 HA00OPOT.

MaccoBasi 10151 BemecTBa B pactBope. [loHaTue o MmaccoBoii 1one BemecTsa (W) B pacTBOpe.
PactBopuTens U pacTBOpeHHOE BellecTBO. PacueT macchl pacTBOPEHHOrO BEIECTBAa IO Macce
pacTBOpa M MAacCOBOH J10JI€ PaCTBOPEHHOI'O BELIECTBA M IPYI'ME€ PacdeTbl C HCIOJIbB30BAHUEM
ATUX MTOHATHIA.

IIpakTnyeckas padora «lIpurotoBieHre pacTBopa C 3aJaHHOM MaccoBOM  JoJiei

PACTBOPEHHOI'O BEIICCTBA».



MaccoBass goast npumeceii. I[loHsiTue o 4uCTOM BemiecTBe W mpumecd. MaccoBas Ho0Jist
npumecH (W) B oOpasie ucxogHoro BemiectBa. OCHOBHOE BemiecTBo. PacyeT Macchl OCHOBHOTO
BEIIIECTBA MO0 MAaccCe BEIIECTBA, COAEPIKALIETO OIPEEIEHHYI0 MAacCOBYIO JONI0 IpUMecel, u
JIpYTHUE pacyeThl ¢ UCIOJIb30BAaHUEM 3TUX ITOHATHUH.

JlemoHcTpanuu. MuHepasnsl KynpuT W TeHOpuT. KoJulekuuu pasinuyHbIX BHIOB Mpamopa M
u3enuid (WM WUTocTpanui usnenui) u3 Hero. CMech PeYHOro M CaxapHOro MecKka U UX
pazaenenue. Komnekuus HedT 1 HepTenpoaykToB. Komiekuus ObITOBBIX cMecel (KyIMHapHbIX
cmeceit, CMC, mamnyHed, HamuTKOB © 1p.). [unarpamma 0oO0BEMHOro cocTtaBa BO3IyXa.
JuarpaMma 0OBEMHOrO0 cOCTaBa IpPUPOAHOro rasza. OOpaslbl BELIECTB U MaTepUAJIOB,
COJIEprKaIUX ONPECIICHHYIO J10JII0 IPUMECEH.

JlaGopaTopHble onbIThI. V3yueHne coctaBa OBITOBBIX KYJHMHAPHBIX U XO3IWCTBEHHBIX CMecel
10 JPTUKETKaM. V3ydeHue cocTaBa HEKOTOPHIX OBITOBBIX M (hapMaIleBTHUECKUX MpPENapaTos,
coJiepKallluX ONpeIeIeHHYIO JOII0 IPUMecei 0 UX 3TUKETKaM.

3. SIBjeHusi, NIpoucxoAsilMe ¢ BelecTBaMu. 74.

Pa3znenenune cmeceii. Ilonsatue o pasmeneHun cmecedl M OducTKe BemiecTB. Hekortopsle
npocTeiiiie crnocoObl pa3ieNeHus CMeceil: MPOCEeUMBaHUE, pa3JelieHue CMeced IOpOIIKOB
J&Keje3a U Cepbl, OTCTaWBaHUE, JEKaHTalWs, LEHTPU(PYrMpOBaHUE, pa3/EIeHUE C IOMOIIbIO
JEIUTENBHOU BOPOHKH.

®uabTpoBanue. DOuipTpoBaHue B Jlaboparopuu, ObITY M Ha mpousBojacTBe. lloHsTHEe O
¢bunbTpare.

Ancopouus. [Tonstue 00 agcopOuun 1 agcopOeHTax. AKTUBUPOBAHHBIN Yroyib Kak BaKHEHUIINN
aZcOpOeHT, €ro UCIHOJb30BaHUE B OBITY, Ha MPOU3BOJCTBE U B BOECHHOM Jieje. YCTpPOMCTBO
[IPOTHBOIa3a.

Juctwinsauua. JucTwnnsauus Kak IpolecC BBIAEICHMSI BEIIECTBA M3 JKUAKOW CMECH.

I[I/ICTI/IJ'IJ'II/IpOBaHHaH BOda u obactu ee IMPUMCHCHMUL.

Kpucranauzanusa wim BeinapuBanue. Kpucraiimszauus W BblapuBaHUe B J1abopaTopuu
(xpuctammsaropsl ¥ ¢apopoBbie YAIIKK AJS BBIMapUBaHMA) U npupone. Ileperonka nedru.
Hedrenponyktel. @pakiimoHHas NeperoHka *HJIKOro BO3Iyxa.

IIpakTHyeckas padora «O4nCTKA MOBAPEHHON COJIN».

Xumnueckue peakuuu. [IoHATHE 0 XUMHUYECKOH peakMM Kak Mpolecce NpeBpaleHus OJHUX
BEILECTB B Ipyrue. Y CiI0BUs TEUEHUSI U IPEKPALLEHUS XUMUYECKUX pEaKLUi.

IIpu3Haku XuMHYeCKHX peakuuil. [Ipu3Haku XUMHUYECKHUX pe- aKIMH: M3MEHCHHE IIBETA,
BBIIa/ICHUE 0CAJIKA, PACTBOPEHUE MTOJIyYEHHOT'O OCAJIKa, BBIJICIICHHE r'a3a.

Jemoncrpanuu. [IpocenBanne cmMecu MyKH M caXxapHOTo Iecka. Paznienenue cmecu MopokoB
cepbl M jkene3a. PazneneHune cMecu NOPOILIKOB cepbl M Mecka. Pa3neneHune cMecu BOJBI U
pacTUTENBHOIO  Macjla C  TIOMOILIbI  JAEIUTENbHOH  BopoHKU. lleHTpudyruposanue.
OunpTpoBanue. Koyekuus pecnupaTOpHbIX MAacOK M MaplieBbIX IOBA30K. AICOpPOLIMOHHBIE
CBOWCTBA aKTUBUPOBaHHOro yris. CuiMkarenb M €ro INpUMEHEHHE B OBbITY U JIETKOH
IIPOMBINUICHHOCTHU. [IpoTHBOras u ero ycrpoicrso. Ilonydenre qucTUIUIMPOBAHHOM BOABI C I10-
MOLIbIO  J1TAOOPAaTOPHOW YCTAaHOBKM ISl TEPErOHKM KUIKOCTeW. Pasnenenue cmecu
NepMaHraHaTa U AUXpomMara Kajius criocoooM Kpuctamnuzauuu. Komnexuus

«Hedts n HedTenpoaykTs». B3anMonelcTBHEe MOPOIIKOB JKejle3a M Cephbl NMPU HarpeBaHUU.
[Tonmyyenue yriiekuciaoro raza B3auMOJECUCTBHEM MpaMopa ¢ KHUCIOTOW M OOHApyKEeHHE €ro C
IIOMOLIBI0  M3BECTKOBOM  BoAbl. KaranuTuueckoe passioKeHHE IEPOKCHAA  BOJOpOJa
(xaTanuzaTop — AMOKCHJ Maprania). @epMeHTaTUBHOE pa3joKEHHE MEPOKCHAA BOJOpOJA C
NIOMOLIBbIO KaTaja3bl. KHCIOTHBIA OrHETYIINTENb, €r0 YCTPOMCTBO M TNPHUHLUI JEHCTBUS.
Peakuust HeiTpanuzanuu OKpamieHHOro ¢eHoa(TaleMHoM pacTBopa IO KHUCIIOTOM.
B3aumonelicTBre pacTBopa MepMaHraHaTa U JUXpoMara Kallusl ¢ pacTBOPOM Cylb(uTa HaTpHUs.
[Honyuenue ocaaka ruapokcuaa meau (II) wim rugpokcuna sxenesa (III) peaxmueit oOMeHa.
PacTBOopeHHe TONydyeHHBIX OCAaAKOB THUJIPOKCHIOB METAUIOB KucinoTod. [lonydenne
YIJIEKUCIIOro ra3a B3auMOIEHCTBUEM pacTBOpa KapOOHATa HATPHUS C KUCIOTOM.

JlabopaTopHbie onbIThl. Paznenenne cMecu cyxoro Mojoka M peyHoro necka. Msrorosienue
¢dbunpTpa M3 QuIBTpOBaTBEHON Oymarn unum OymaxkHOW canderku. M3roToBieHHE MapiIeBBIX
MOBSI30K KaK CpEJICTBAa WHJMBUIYaJlbHOW 3alUTHl B NEPUOA ANUAEMHMHM rpunma. M3yuenue
COCTaBa M NMPUMEHEHHUS CHHTETHYECKHX MOIOIIMX CPEACTB, COAEpXKAaIIUX HH3UMBL M3yueHue
YCTPOMCTBA 3aKUTAJIKY U €€ TNIAMEHHU.



4. Paccka3bl 10 XMMHH. 34.

Pacckasbl 00 ydeHbIx. Beparommecst pycckue ydeHble-XUMUKHU: KU3Hb U AeSITeIbHOCTh M. B.
Jlomonocoga, /1. 1. MenneneeBa, A. M. bytieposa.

Paccka3pl 00 3jieMeHTax M BellecTBax. MeTallbl: aJllOMHHHIH, jKelie30, 30/10T0. HemeTamsr:
a3oT, Bogopo. Bona. Xnopun Hatpus. KapOonart kanpiusi.

Pacckassl 0 peakumsax. ®orocunres. ['openne. Koppos3us meTamios.

IIpakTnyeckas padora (JOMAIIHUI JIKCHepUMeHT) «BbIpamuBaHue KPUCTALIOB COJIM).
IIpakTyeckas padora (noMmamHui 3kcnepumenT) «Koppo3ust meTaninosy.

5. Padora Hag mpoekTamu. 44.

TeMaTnyecKkuil UIAaH NPOrpaMMbl BHEYPOUHOM 1eATEJIbHOCTH
«XuMus s JH003HATEJIbHbIX»

Ne HasBanue Tema 3ansaTus Bcero
pa3aena 4acoB
1 Xumusi B neHTpe | XuMus Kak 4acTb €CTECTBO3HaHMs. [Ipeamer xummun 1
€CTeCTBO3HAHUA | MeTo bl M3yUeHUS €CTECTBO3HAHUS 1
(114) [TpakTrueckas pabota Ne 1 «3HaKOMCTBO ¢ 1

nabopaTtopHbIM 000pynoBaHueM. [IpaBuiia TeXHUKH
0e30macHOCTH Ipu paboTe B
XUMHUYECKOM KaOuHETe (J1TabopaTopun)»

[Tpaktrueckas padota Ne 2 «HaOmroienue 3a ropsimei 1
cBeyoil. YcrpoiictBo cipToBkH. [IpaBuna paboTsl ¢
HarpeBaTeIbHbIMU IPUOOpaAMuUY)

MonenupoBanue 1

[EEN

Xumudeckass CHMBOJIMKA

[EEN

Xumus 1 ¢pu3nka. YHUBEpCaJIbHbIM XapakTep NOJ0XKEHUN
MOJIEKYJIIPHO- KHHETUYECKON TEOpUHU

XuMus U pusnKa. ArperaTHble COCTOSIHUSI BEIIECTBA

Xumus u reorpadus

XuMus 1 OMoJIoTus

KauecTtBeHHEIE pE€aKun B XUMHUHU

2 MarteMaTHKa B OTHOCHUTENLHBIE ATOMHAS B MOJICKYJISIPpHAsT MaCChbl

N

xumuu (9 v) MaccoBas 101 XUMHUYECKOT'0 DJIEMEHTA B CIIOKHOM
BEIIECTBE

[EEN

O0beMHas 1011 KOMIIOHEHTA ra30BOI CMECH

[EEN

YucThle BellecTBa U CMECHU

MaccoBas 10 BElleCTBa B pacTBOpPC 1

ITpakTrueckas pabora Ne 3
«[IpuroroBieHne pacTBopa ¢ 3aaHHOM MAacCOBOU JOJIEH
PAcTBOPEHHOI'O BEIIECTBAY

MaccoBas 101 npumecei 1
Peuienue 3aga4 v yrpaxHeHU 0 TeMe
«MareMaTuka B XUMUN)

Pemenne 3aia4 u ynpaxxHEeHUH 110 TEME 1
«MaTeMaTuKa B XUMHI»

3 SBnenus, Pasnenenue cmecei 1
npoucxoasimue ¢ | unpTpoBaHUe 1
BemecrBamu (7 | Ancop6uus 1
q) JucTusaus 1

[TpakTraeckast pabora Ne 4 «OuncTka MOBapeHHON COJIID) 1
XUMUYECKUE PEAKIIUU 1
IIpu3HaKu XUMHYECKUX pPEAKIUN 1
4 Paccka3sel o Yyennueckas KOHQepeHIHs 1

xumum (34) «Bpiparonmecs pycckue yueHble-XuMUKkn». O )KU3HU U




nesteabHocTH M. B. JIomoHOCOBa,
. . Menneneesa, A. M. bytneposa

Konkypc coobuienuii yuamuxcs «Moe arodbumoe
XUMHYECKOE BEIIECTBO» 00 OTKPBITHH, ITOJIYYEHUN U
3HAYEHUHU BBIOPAHHOI'0 XMMHUYECKOT'0 BEIECTBA

CeMMHap Mo UTOraM JIOMAaIIHEro UCCIIE0BATEIBCKOTO
AKCIIEPUMEHTA:

IMpakTnyeckas padora Ne 5

«BrIlpamuBanne kpucTaiioB coan». KoHkypce Ha mydmmi
BBIPALICHHBIN KPUCTAJLIL.

IIpakTHyeckas padora Ne 6 «Koppo3us MeTaIoBy.
Konkypc Ha J1ydiie pekoMeHAaluHy 10 3aIuTe
METAJIJIOB OT KOPPO3HH

Padora nan
NMPOEeKTAMHU.
(4u4.)

1. Dman evibopa membl, NOCMAHOBKU Yelu, 3a0a4
UCCTIE008AHUS, 6bLOBUIICCHUS 2UNOME3bl.

2. Dman naianuposanus nymu 00CmMudceHus yeeu
uccie008amenbCkKux (Npoexmuvix) pabom u 6vloopa
HeoOX00UMO20 UHCIMPYMEHMAPUSL.

3. Oman nposedenus yuebHo20 ucciedo8anus
(npoexmmot pabomsi) ¢ NPOMENCYMOUHBIM KOHMPOIEM
30 X0O0OM BbINOIHEHUSA U KOPPeKyuell pe3yIbmamoa.

4. Oman ogpopmnenus, npedocmasnenus (3auumot)
NPOOYKmMa Npoekmuou pabomsi




