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IHosicHuTeIbHAA 3aIHCKA
PaGouas mporpaMma 1o BHEYpOUHO NesaTenbHOCTH «IlepBbie maru B XuMUM» AJisl §-X KJIACCOB COCTABJICHA B COOTBETCTBUU
¢ TpeboBanusaMU DeepanbHOTr0 TOCYJaPCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa O0IIET0 0Opa30BaHusl BTOPOTO MOKOJICHHUS:

1. IlpumepnHast ocHOBHasi 0Opa3oBaTeNbHAS POrpaMMa OCHOBHOTO 001ero oOpazoBanus (0go0peHa pemeHneM GeaepaibHOTo
y4eOHO-METOIMIECKOT0 OOBEMHEHU 110 001eMy 00pa3oBaHuio (mpotokos oT 28 urons 2016 r. Ne 2/16-3) — fgosreestr.ru;
2. IIucemo Muno6puayku ot 28.10.2015 r. Ne 08-1786 «O pabouux nporpaMmax y4eOHBIX IPEAMETOBY;
3. IImcemo Muno6prayku ot 12.05.2011 r. Ne 03-2960 «O06 opranuzanuu BHEYPOUHOUH ACSITEIHBHOCTI.

JlaHHasi mporpamMMa SIBJISIETCSl TporpaMMoid 00I1e MHTEUIEKTyalbHOM HarnpaBiieHHOCTH. [IporpamMma mocTpoeHa Ha CJIeIyOMMNX
MPUHIIHAIAX:

- [Ipunyun nayunocmu (3HaHUSL OCHOBaHbI HA OOBEKTHUBHBIX HAYUHBIX (PaKTax).

- Ilpunyun nocneoosamenvrocmu u cucmemamuyrocmu (00y4eHHE OT MPOCTOTO K CIOKHOMY, «OT HE3HAHWUSI K 3HAHWUIO, OT
HEYMEHHS K YMEHHION).

- Ilpunyun naensaonocmu (OCYIIECTBICHUE CBSA3H MEXIY KOHKPETHBIM U a0CTPAKTHBIM).

- Ilpunyun ocmoiciennocmu (IepeHOC UMEIOIIUXCS 3HAHUN B HOBYIO CUTYAIIHIO).

- Ilpunyun cosnamenvrocmu u akmuenocmu (IPUMEHECHHE 3HAaHUKM Ha TIPAKTHUKE).

AKTYaJIbHOCTh NMPOrpaMMbl OOYCIIOBJICHA TEM, YTO B y4eOHOM IUTaHE MIPEAMETY «XUMHUS» OTBEICHO BCEro 2 yaca B
Henento (8 Kiracc), 4To JaeT BO3MOXKHOCTh C(POPMHUPOBATh y YUalTUXCs JIUIITL 0a30BbIC 3HAHMS 10 MpeaMeTy. B Toxke Bpems
BO3pacT 8-TO Kjacca SBIAETCS BaXHBIM [JI1 NPO(PECCHOHATBLHOIO CaMOOMPEACNICHUS IIKOJBHUKOB. B03MOXHO, dYTO
MIPOCHYBIIUNCS UHTEPEC K XUMUU MOXKET MepepacTy B OyAyIIYI0 TPodeccuro.

AKTYaJIbHOCTD JaHHOU MPOrpaMMbl COCTOUT B U TOM, YTO OHA HE TOJIbKO J1a€T BOCIUTAHHUKAM MPAKTUUECKUE YMEHUS U
HaBBIKH, POPMHUPYET HAYAIHHBIM OMBIT TBOPUYECKON NESITEILHOCTH, HO M Pa3BUBAET MHTEPEC O0YYAIOUIErocs K SKCIIEPUMEHTY,
Hay4YHOMY TMOUCKY, CLIOCOOCTBYET CAaMOOIPEICICHUIO yUYallluXCcs, OCO3HAHHOMY BBIOOPY mMpodeccuu. Yuaimuecss CMOTYT Ha
MPaKTUKE UCTOJb30BaTh CBOM 3HAHUS HA YPOKAX XUMUH U B OBITY.

Ilenaroruyeckasi meaecooOPa3HOCTb 3aKJIOYAETCS B TOM, YTO 0a30BbIi KypC IIKOJIBHON ITPOrpaMMbl MPeayCMaTPUBAET
MPaKTUYECKUE PabOThl, HO UX SBHO HEJOCTATOYHO, YTOOBI 3aWHTEPECOBATh YYAIIMXCS B CAMOCTOATEIHLHOM MPHOOPETCHHH
TEOPETUYECKUX 3HAHUW W MPAKTUYECKUX YMEHHUHM, M HaBBIKOB. [l 3toro B kypc «llepBple maru B XUMHMW» BKIIFOUEHBI



Haubosee sipKue, HarjsAHbIE, MHTPUTYIOIINE SKCIIEPUMEHTHI, CIOCOOHBIE YBJIEUb U 3aMHTEPECOBATh YUAIIUXCS MPAKTUYECKOM
HAayKOW XMMHEM.

B pamMkax HanroHanpHOro npoekta «O0pa3zoBaHue» CO3JaHUE LIEHTPA €CTECTBEHHO-HAYYHOM HampaBieHHOCTH « Touka pocta»
MO3BOJIUJIO BHEJPUTH B IpOrpaMMy HU(PPOBYIO TaOOPATOPHIO M KAUECTBEHHO U3MEHHUTD MPOIIECC 00yUEHUS XUMHUH.
KonnuecTBeHHbIE SKCTIEPUMEHTHI MTO3BOJIAT MOIYYaTh JOCTOBEPHYIO MH(GOPMALIMIO O MPOTEKAHUH TE€X WJIM UHBIX XUMUYECKUX
mpoleccax, O CBOWCTBaXx BemecTB. Ha OCHOBE TOJNyYEHHBIX SKCHEPUMEHTAIBHBIX JaHHBIX OOydYaeMble CMOLYT

CaMOCTOATCIIBHO A€JIaTb  BbBIBOJEBI, O606HL’:1TB PE3yabTaThbl, BbBIABJIATL 3daKOHOMCPHOCTH, YTO OAHO3HAYHO 6yz:eT
CITOCOOCTBOBATH ITOBBIIIICHUIO MOTHUBallnuH1 06y‘1€HI/I$I MKOJbHHUKOB.

eab nporpamMmmei:

dopMHUpoBaHUE Y YUAIUXCS HAYYHBIX IIPEJACTaBICHUN O XUMHUHU B TTIOBCEIHEBHOM KU3HU Ye0oBeKa depe3 MpoOyKaeHne
HWHTEpeca U pa3BUTHE NMPO(HECCHOHAIBHBIX CKIIOHHOCTEH K IPEAMETY XUMHUSL.
3agaum:

Oobpa3oBaTeiibHbIE:

e PACHIMPUTH KPYTO30p yUAIIUXCSI O MUPE BEIIECTB;

e HCIOJIb30BAaTh TEOPETUUECKUE 3HAHUS 110 XMMUU HA MPAKTUKE;

e OOYyYMTH TEXHUKE O€30MACHOCTH IPHU BHITTOJIHEHUN XUMHUUECKUX PEaKIINii;

o copMUpOBaTh HABBIKK BHITIOJIHEHUS MPOEKTOB ¢ ucnoib3oBanueM UKT u nudpoBoro obopyaoBanus;

e BBISIBUTH TBOPUECKU OJAPEHHBIX 00YUAIOIIUXCS U IOMOYb UM MPOSIBUTH CEOSI.
Pa3zBuBarwmmue:

e CIOCOOCTBOBATH PA3BUTHUIO TBOPUECKUX CIIOCOOHOCTEH, 00yJarOmUXCS;

o ¢opmupoBath UKT-KOMNETEHTHOCTH;
BocnurareiabHbie:

e BOCIHUTATh CAMOCTOSITEILHOCTD MPHU BHITIOJHEHUU PAaOOTHI;

¢ BOCIHTATb YyBCTBO B3aMMOIIOMOIIH, KOJIJICKTHBU3MAd, YMCHHC pa60TaTb B KOMaH/IC, BOCIIUTATb YYBCTBO
JIMYHOM OTBETCTBEHHOCTH.

CBs13b CoACpPKaAHUA NPOrpaMmMbI BHGypO‘IHOﬁ ACATECJIBHOCTH C y‘leﬁHLIMH npeamMeTramMm:



Kypc BHeypouHOHl JesTENbHOCTH HUACHHO M COJEp)KaTelIbHO CBsi3aH C 0a30BbIM KypCcOM XHUMHH U TO3BOJSET
MO/IJICP)KMBATh B3aMMOCBSI3h TCOPUHU M MPAKTHKH, (OPMHUPYET YCTONYMBYIO MOTPEOHOCTh MPUMEHSTH MOJYyYEHHBIC 3HAHUS U
HaBBIKU B MIOBCETHEBHOMN KU3HHU.

[IporpaMMa moOCTpOo€Ha Ha OCHOBE M€K IpeAMeTHOW HHTerpauuu ¢ (U3MKON, MaTeMaTUKod, OuoyioTHed W APYrUMHU
€CTECTBEHHO-HAYYHBIMHU MPEIMETAMHU.
Oco0eHHOCTH peaiu3aluy NPOrpaMMBbl:
Bo3pacT o0yuaromuxcs:
[Iporpamma oprueHTHpOBaHA HAa BOCIIMTAHHUKOB B Bo3pacte 14-15 net 6€3 crenuanbHOM MOArOTOBKH.
DopMbI 3aAHATHIL:
B o0pazoBarenbHOM Iponecce UCIONb3YIOTCS pa3inuHble (POPMBbI IPOBEACHUS 3aHATHS:
« Oecenpl;
o JICKIIWH;
¢ CEMHUHAaphI;
o IPAKTHUYECKOE 3AHSITUE;
e XMMHUYECKHI KCIIEPUMEHT;
e paboTa Ha KOMIBIOTEPE;
e JKCKypCHH;
o BBINIOJIHEHUE U 3AIUTA MPOEKTOB.
Pexxum npoBenenusi: 34 yaca B ron - 1 pa3 B Hepeno. Bee 3aHATHS 110 BHEYPOUHOUM JEATEILHOCTH MPOBOJSTCS MOCTE BCEX
YPOKOB OCHOBHOT'O paclucaHusl, MPOJAOIKUTEILHOCTh COOTBETCTBYET pekomenaauusm CanlluH, T. e. 40 munyT.
MecTo npoBeaeHusi: 3aHATHA POBOAATCS B yueOHOM KabuHeTe xumun ['BOY COII Ne 1 r. Hedreropcka.
310poBbe cOeperaroliasi opranu3aius 00pa3oBaTeIbHOTO Ipollecca MpeanoiaraeT ucrnoyib3oBanue GopM U METOI0B 00ydeHUS,
aJICKBaTHBIX BO3PACTHBHIM BO3MOKHOCTSIM IIKOJIbHUKA: MIPAKTUYECKHE PA0OThI, IKCIIEPUMEHTHI U OECe/Ibl.
Buabl gesiTesIbHOCTH: TPEyCMOTpPEHBI TeopeTrueckue (204.) u npakTruueckue 3auatus (144.).
Ili1anMpyemble pe3yabTAThl 0CBOCHUS 00YYAKINMMHUCS NIPOrPaAMMbI (BHEYUEOHO) BHEYPOUHOM /1€ATEILHOCTH
JIn4HOCTHBIE Pe3yJIbTAThI:
¢ OCO3HABATh €JMHCTBO M LIEJIOCTHOCTh OKPYKAIOLIEr0 MUPa, BO3MOKHOCTHU €r0 M03HABAEMOCTH U 0OBbSICHUMOCTH Ha
OCHOBE JIOCTUKECHUW HAYKH;




e IIOCTCIICHHO BBLICTpAWBATH COOCTBEHHOE HCJIOCTHOC MHPOBO33PCHHUC: OCO3HABATH HOTpe6HOCTB U TOTOBHOCTBH K
CaMOO6p8,30BaHI/II-O, B TOM YHUCJIC U B paMKax CaMOCTOSITCJIBHOM JICATEIILHOCTH BHE IIKOJIBI;

e OLCHHUBATDH KU3HCHHBIC CUTYAlIUN C TOYKHU 3PCHUA 0e3011acHOro O6p8,38, KU3HU U COXPAHCHUA 300POBbA,
e OIICHUBATH AKOJIOTUUYECKHUI PHUCK B3aMOOTHOIIICHUI YE€JIOBEKA U IMPHUPOILL.

J (1)OpMI/Ip0BaTL 9KOJIOTHUYCCKOC MBIINUJICHHUC: YMCHHUC OUCHUBATHL CBOIO ACATCIIBHOCTH W INOCTYIIKHM JAPYIUX HIOI[Cﬁ C
TOYKH 3PCHUA COXPAHCHUA Opr}KaIOHICﬁ CpCAbI - T'apaHTa KU3HU U 6HaFOHOJIy‘II/ISI J'IIOI[Gﬁ Ha 3eMIie.

MeTanpeamMeTHbIME pe3yJibTaTaMu U3ydeHus kypca «llepBbie maru B XuMum» siBsieTcs popMUpOBaHUE YHUBEPCATBHBIX
yueOHbIx nercteuii (VY ).
PeryasituBabie YY/I:
¢ CaMOCTOSITEJIBHO OOHAPYKUBATh U (HOPMYIUPOBATH YUEOHYIO MPOOIEMY, ONIPEACIIATD LIEeTb y4eOHOM 1eITeTbHOCTH;
e BBIJBUTATh BEPCUH PEIICHUS MTPOOJIEMBI, 0CO3HABATH KOHEUHBIN pe3yIbTaT, BRIOUPATh U3 MPEAJIOKCHHBIX U UICKATh
CaMOCTOSTENIbHO CPEJICTBA TOCTHKEHUSI 1IN,

e OCYIICCTBJIATH ICJICIIOIAaraHuc, BKIII04Yas IOCTAHOBKY HOBBIX HGJ’IGIZ, Hp€O6paBOBaHI/I€ HpaKTH‘-IGCKOﬁ 3aJa4H B
IMTO3HABATCIIbHYIO,

e COCTaBJIATH (MHAWBHUIYAJIBHO WJIU B IPYIINE) IUIAH PEIICHUS TPOOIEMBI;
« paboTas 1o TUTaHy, CBEPATh CBOU JEHUCTBUS C IIETBIO U, IIPU HEOOXOAMMOCTH, UCIIPABIISATh OITUOKHA CAaMOCTOSTEIIHHO;
e YUYUTHIBATH Pa3HbIC MHEHUS U CTPEMUTHLCS K KOOPIUHAIIMYU PA3TUYHBIX MO3UIUN B COTPYAHUYECTBE;

e B JMAJIOTe C YYUTEIIEM COBEPIICHCTBOBATh CAMOCTOSTEILHO BEIPAOOTAHHBIC KPUTEPHUH OLICHKH.

ITo3naBaTeabHbie YY /I:

e aHAJM3MPOBATb, CPABHUBATH, KJIaCCU(DUIIMPOBATH U 00001IaTh (PAKTHI U SIBICHUS. BBISBISTH MPUYUHBI U CIICICTBUS
MPOCTHIX SIBJICHUMU.

e OCYLIECTBJISITH CPAaBHECHHE, KJIACCU(PUKALINIO, CAMOCTOATEIIBHO BHIOUpAsi OCHOBAHUS U KPUTEPUHM JIJIsI YKa3aHHBIX
JIOTUYECKUX OTCpaIlnK;

e CTPOHMTBH JIOTUYECKOE PACCYXkACHHE, BKIIIOUAIOLIEE YCTAHOBJIECHUE IPUYUHHO-CIICICTBEHHBIX CBSI3EH.
e C€O3aBaTh CXEMaTHYECKUE MOJIEIIU C BbIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.
e COCTABJIAATH TE3MCHI, PA3JIMYHBIE BUbI IIJIAHOB (MPOCTBIX, CIOKHBIX U T.I1.).
e Mpeodpa3oBBIBATH MHPOPMALIUIO U3 OJTHOTO BHUJIAa B APYTroi (TaOJIMILy B TEKCT U MIp.).



e YMeThb ONPEEIATh BO3MOKHBIC HCTOYHUKU HEOOXOMMBIX CBEACHUH, MPOU3BOIUTH MOUCK WH(OpMAITUH,
aHAJIM3UPOBATh U OLICHUBATH €€ JOCTOBEPHOCTb.

e 0000MIaTh MOHATHS - OCYIIECTBIIATH JOTHIYECKYIO OTIEPAINIO TIEPEX01a OT MOHITHH C MEHBIIIMM 00HEMOM MTOHSATHSIM
¢ OOJIBIITUM 00BEMOM;

e CTPOUTH JIOTMICCKUC PACCYKACHUA, BKIIIOYAIOINNC YCTAHOBJIICHUC TPUINHHO-CIICACTBCHHBIX CBSI3CH.

e OOBICHATH SIBJICHUA, IIPOLECCCHI, CBA3WM W OTHOIICHUS, BBIABIIICMBIC B XOAC MCCICAOBAHHA, OCYHICCTBIIATH BBI60p
Hanooee 3(1)(1)€KTI/IBHI>IX CIoco0oB peuICcHu:A 3a1a9 B 3aBUCUMOCTHU OT KOHKPCTHBIX YCHOBHﬁ.

KommynukatuBubie YY /I

o yMeTh (HOpMYIUPOBATH COOCTBEHHOE MHEHHUE U TMO3UIIMIO, apTyMEHTUPOBATh €€ U KOOPJAUHUPOBATH €€ C MO3UIUU
MapTHEPOB B COTPYIHUYECTBE MPU BHIPAOOTKE OOIIETO PEIICHUSI B COBMECTHOM ACATEIBLHOCTH;

¢ O0TOOpaXaTh B pEUYU COJIEP>KAHUE COBEPUIAEMBIX JEHCTBUM, KaK B (pOpME TPOMKOM COLMATU3UPOBAHHOMN peyH, TaK U
B (hopMe BHYTpEHHEHN peun;
e YMETb ApTYMEHTHPOBATH CBOIO TOUYKY 3PCHUS;

e YMETb OCYUIECTBJIATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOAUMYIO B3aUMOIIOMOLIb;

o yMETh pabOTaTh B IPYyMIIE - YCTAHABIMBATH padoune OTHOLEHUS, 3P(HEKTUBHO COTPYIHUYATH U CIOCOOCTBOBATH
IIPOYKTUBHOW KOOIIEPALIMH.

IIpenmMeTHBIMH pe3yJibTaTaAMM W3YUYCHUS IIPEAMETA SBIISIIOTCS CIEIYIONINE YMEHHUS:
e OCO3HAHHWE POJIU BELIECTB;
¢ OIpPEIETATH POJIb PATUYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;
o OOBICHATH POJIb BEUIECTB B UX KPYTOBOPOTE;
e PAcCMOTPEHHE XMMUYECKUX IPOLIECCOB;
e WCIIOJIb30BaTh 3HAHMS XUMHHU MPU COOTIO/ICHNH TTPaBUJI UCTIOIB30BaHMS OBITOBBIX XMMHUECKUX MPENapaTos;
— pa3iauyaTh ONacHbIe U O0€30TaCHbIC BEIIECTBA,;
e TMPUBOAUTH NPUMEPHI XUMHUYECKUX MTPOLIECCOB B MIPUPO/IE;
e HAXOJIUTh YEPTHI, CBUACTEIHCTBYIOIIHNE 00 OOIIMX MPU3HAKAX XUMUUYECKHX MPOIIECCOB U UX PA3TUUHUSIX;
e HCIOJIb30BAaHHE XUMHUYECKUX 3HAHUU B OBITY;
o OOBSICHATH 3HAUCHUE BEIECTB B KU3HU U XO3SMCTBE YEJIOBEKA;



o OODBICHSTH MUP C TOUKHU 3PEHUSI XUMUMU;

o (opmupoBaTh MpeACTaBICHUS 0 OyayieM MpodecCHoOHaAIBLHOM BBIOOpE.

Kpome Toro, 3aHsiTusi mpu3BaHbl NPOOYAUTHh Yy YYallMXcs WMHTEpPEC K XUMHUYECKOW HayKe, CTUMYIHUPOBATh JajbHEHIIee
U3y4YeHUE XUMUU. XUMHUYECKUE 3HaHUS, CPOPMUPOBAHHBIE HA 3aHATHUSAX, HHOOPMAIIMOHHAS KYJIbTypa y4alluXcs, MOTYT OBIThH
MCIIOJIb30BaHbI UMHU ISl PACKPBITUS PA3TUYHBIX MPOSBICHUN CBI3U XUMUU C )KU3HBIO.

®opMbl Y4éTa 3HAHUA, YMEHUH NP Peain3aluy NPOrpamMmabl.

« Omnpoc;

« OO0cyxaeHue;

o CamocrosTenbHas paboTa;

o TecrupoBanue;

o [IlpeseHTtainus u 3ammra TBOPUECKOM pabOThI (POEKTHI U JIp.).

B xoHI1ie yueO6HOro rojia 00y4aronuics JOJIKEH BBITOIHUTD U 3alIUTUTh TPOEKT.

(ITpunoxenune 1. «Onucanue popMbl NOABEICHUS HTOTOBY).



TemMarnueckKnii MJIaH NPOrPaAMMbI BHEYPOYHOH NeATEeJILHOCTH «MUpP XUMUN))

No [HazBanue Tema 3aHsATHS Bcero Teobist IIpak- |Mcnomb3zyemoe
1/TI[pasaena 4acoB p TUKa |000pyIOBaHUE
Pazmen 1. BBogHoe 3aHsgTHE. 1
Bsenenue.
1 2
(21.) MecTo XMMUM B €CTECTBO3HAHUU 1
Paznen 2. eniectBa. [Ipuemsl oOpallieHus ¢ BelecTBaMHu. 1
DKCIIEPUMEHT
@AJIBHBIC [paBuna Oe3omacHON pabOThI IPU  MPOBEICHUH 1
OCHOBBI
kcriepuMeHTa. TexHuka 1abopaTopHbIX padoT.
XUMUHU. (84.)
[arpeBaTeIbHbBIC TPUOOPHI.
YucTele BemiecTBa, 0C000 YUCTHIC BEIIECTRA. 1 JlaTunk
5 [Tpumecu. Cmecu. 8 PIEKTPOMPOBOIHO
CTH, IU(PPOBOH
MHKPOCKOTI
fleToabl MO3HAHUS B €CTECTBO3HAHUH. 1
Bopna. PactBopsl. Mopckas u mpecHasi BOA. 1 JlaTunk
buonornueckue XuaKoCTH TeMrepaTypbl
[IATUHOBBIN
MaccoBas 10Jis1 paCTBOPEHHOTO BEIIECTBA, WU 1 1 JlaTunk
MPOIICHTHAS KOHIIEHTPAIIMsI BEIIECTBA B paCTBOPE OTNTUYECKOU




[JIOTHOCTH
[aChIILIEHHBIE U ITEPECHIILIEHHBIE PACTBOPHI. 1 [{udposoit
MUKPOCKOII
Paznen 3. MoenupoBaHue 1
3HaKOMUMCS C
MHPOM Crtpoenue BemiectBa. Pazmepsl yactui. Hanouactuibl 1 1
HAHOYAaCTHII
(84.)
Kosmmonaaele CUCTEMBL: TTOYBA, TJIMHA, IPUPOJIHBIE 1
BOJIbI, BO3JIyX JIbIM, MHHEPAJIbl, XJIE0, MOJIOKO, MacIo,
KpOBb. .. KOJTOMIHbIE U UCTUHHBIE PACTBOPHI g
MeTonbl U CpeICTBA SMIIMPUIECKOTO UCCIIEI0BAHHUS 1
Kak cTeneHp M3MeIbY€HHOCTH BIMSIET HAa OOILYIO 1
[JI01LAJb COTMPUKACAIOIINXCS YaCTHUIL
HaHOOOBEKTHl U 00YCJIOBJIEHHOCTh MX YHUKAJIbHBIX 1 1
CBOMCTB PE3KMM YBEJIMUYEHUEM ILIOIIAIN TOBEPXHOCTU
YaCTHI]
Paznen 4. on. Bosrouka iona. Mo u3 anrtexu 1
Xumust Ha
CTpaxe «Mapranuoska». [lepmanranar kanus 1 AITXP
310pPOBBSI. 6
(64.)
[Tepexuch Bojmopoaa. CBolcTBA U MPUMEHEHHUE 1 [TpuGop mis
[epoKCcuaa BOIOPOaa [TOJTY4ECHUS
BOZOpOAA




ALIeTUIICATUIUIOBAsE KUCJIO0Ta. ACKOPOMHOBAs
KHCJIOTA

«3eeHKay WK OpUIUTMAHTOBBINA 3€JICHBIN

«MbUI0O YyIECHOE» JlaTunk pH
Paznen 5. Caxap, kpaxMmall, [eJUTI0103a — POJICTBEHHUKHI
XHWMUS ULLIN [[JTFOKO3BI
(51.) AJIFOMUHAN: BEJTUKUM U Y’KaCHBIN
YKCyCHast KUCIOTa JlaTuuk pH,
5 NaTYNK
PIIEKTPOIIPOBOJIHO
CTH
«Conenas Halla )KA3Hb»
Bpen nutpatoB: mud uinu rnpasnaa JlaTunk
PIIEKTPOITPOBOJIHO
CTH
Paznen 6. 6. Dman evlibopa membvl, HOCMAHOBKU yYeau, 3a0au
PaGoTa Hajg UCC1e008aHUA.
[TPOEKTaMHU.
(54.) 7. Oman 8b108UdNCEHUS 2UNOME3D.
11

8. Dman niaHuposaHus nymu OOCMUNCEHUS yenell
ucciedo8amenbckux — (Npoekmuvlx) pabom — u
8b100pa HeOOX0OUMO20 UHCMPYMEHMAPUSL.




9. Dman npogedenus  yueOHO20  UCCEO0BAHUSL
(npoexmmuoii  pabomvl) C  HNPOMEI’CYMOUHBIM
KOHMPONeM 3a X00OM 8bINOJIHEHUS U KOppeKyuell 1
Dpe3yIbmamos.

10. Oman oghopmnenus, npeocmasienHus (3aujumot)
npoOyKma npoexmuoi pabomuol 1

NTOI'O: 34 18 16

Coaep:xanue Kypca
HNHCcTpyKTaX MO TEXHUKE OS30ITaCHOCTH MPOBOJUTCS HAa KaXKIOM 3aHATHU TIepe]] IPOBEACHUEM dKCIIEPUMEHTA.

1. BBenenme

1. Beoonoe 3anamue. 3HaKOMCTBO YHqaluxcsa ¢ HOBBIM y‘le6HbIM KYpPCOM BO BHGYpO‘-IHOfI ACATCIBHOCTH.
2. Mecmo xumuu 6 ecmecmeo3HaHUU. 3apO)KI[€HI/I€ XUMHUH KaK HAYKH. CBsI3b XUMHHU C HpaKTI/I‘—ICCKOﬁ JKHU3HBIO YCJIOBCKA.

IIpaxmuueckas yacmo.
Co3znanue mo3HaBaTelIbHbIX KPOCCBOPAOB U JPYTMX UHTEPAKTUBHBIX yrpaxxHeHul Ha LearningAps.org wim MyTest.

2. JKcnepuMeHTAJbHbIe OCHOBHI XUMHH
1. Bewecmea. Ilpuemot oopawienus c eeuyecmeamu.

N3yuenne mpaBUil TEXHUKHA O€30MACHOCTH, NPEIYyNPEeKIAOMUX U 3ampelarimux 3HakoB. [lepBas momonis.
[IpoTuBOMIOXKApHBIE CPEICTBA 3ALIUTHI.

3HAaKOMCTBO C BEIIECTBAMU, BCTPEUAIOMMMHUCS B OBITY: MOJHAS HACTOWKA, MEIb, aTlOMHHHM, COJb, MUIIEBas COa,
JTUMOHHAsl KHUCIIOTa, YKCYCHas KHCJIOTa, BOAA, MEIHbIH Kymopoc. OTimune BemecTB Mo (U3UYECKUM CBOWCTBAM:
arperaTHOE COCTOSTHUE, I[BET, 3amax, BKyC, paCTBOPUMOCTh. [IpaBuia xpaHeHus BemecTB B jJabopaTtopuu. TOKCHYHOCTh



BELIECTB ISl KUBBIX OPraHU3MOB OIpENeseTCs] WX XUMHUYECKMMM CBOMCTBAMHM, MX CHOCOOHOCTBIO BCTyHaTh B
XUMHUECKHUE peakiuu. [IposBieHusT TOKCHMYHBIX BEIIECTB y YEIOBEKA: XUMHYECKHH O0XKOT, pa3ApaxXeHHe CIU3UCTHIX
000JI04eK, KaTap JbIXaTeNbHBIX IMyTEH, alIeprUYecKue peaklMH, OCTPbIe EepPMAaTHUThI, KaHIIEPOTECHHOE JEWCTBUE,
MOpaX€HUsT OPraHOB, BO3MOKHOCTbH JIETAIBHBIX HMCXOJ0B. IIpaBuna orOopa BemiecTB (TBEpAbIC, MOPOIIKOOOpPA3HEIE,
KHUJIKHE, BOAHBIEC PaCTBOPBI, 0C000€ BHUMaHUE — paboTa TOIBKO ¢ MAIBIMU 00BEMaMH BEILIECTB).

Tecm Ha ocHOBe 3a1aHuil U3 OTKpbITOro 6anka OUIIN (pazaen «MeToibl HO3HAHUS»)

2. Ilpasuna 6e3onacnoii pabomut npu npoeedenuu Ixcnepumenma. Texnuka nadopamopuvix padom.

3HAaKOMCTBO C JIa0OpAaTOPHBIM OOOpPYJOBAHMEM: CTEKJISHHAs TOCyda (XMMHYECKHE CTaKaHbl, KOJOBI, BOPOHKH,
JICNIUTENIbHBIE BOPOHKH, MEpHas I0OCyJa), BEChl, IUTAaTUBBI i1 MNPOOUPOK M TPHOOPOB, HAarpeBaTENbHBIA MPUOOP-
CHUPTOBKA, (happopoBas nocyna (BbInapuBaTeIbHbIEC YAIIKU, TUTJIU, CTYIIKH, IIMATEIN) U JP.

be3onacHas paboTa co cTEKJIOM, NpOOKaMU (JEMOHCTpalUs PE3KU CTEKISHHBIX TPYOOK, UX HAarpeBaHUs Uil U3MEHEHUS
dbopmpbl).

IIpaxmuueckas uacme.

C6opka npubopa it noayyeHus razon. [IpoBepka Ha TepMETHUHOCTb. 3aKpEIUIEHUE €ro Ha mTaTtuBe. PUCyHok nmpubopa
pu oMouu Tpagapera.

3. Hazpeeamenvhnuvie npuoopol.

CruproBka. ['azoBas ropenka. [Tnutka. Boasnas 6ans. Haznauenue HarpeBaTelIbHBIX PUOOPOB.

N3ydeHne cnupTOBKU: COCTaBHBIC YACTU U UX (QYHKIUS.

["oprouee TOIIMBO ISl CHUPTOBOK: ATHIIOBBIA ciUpT. OCOOEHHOCTH peakMy TOpeHUs: BbleieHne Tera u ceeta. Cyxoe
roproyee

[IpaBuna HarpeBaHusi MPOOUPOK C BOJHBIMU PACTBOpAMH (TIPEIBAPUTEIBHBIN MPOTPEB BCEH MOBEPXHOCTH, 00s3aTEIIbHBIN
HAKJIOH MPOOUPKH, OTBEPCTUE TPOOUPKHU «OT ce0s1», 3aKpEIUICHHE JIep KaTelis IPOOUPKH).

Hcnonp30oBaHne TUrIEN ITPU TPOKAJIMBAHUM BellecTB. HazHaueHue onepanyu npoKaauBaHMUs.

IIpaxmuueckas yacmeo.

N3yyenune miameHu. PUCYHOK Is1aMeHMU.



COopka mpubopa Ui BbIIApUBAHHUS COJNHM (KOJBII0O HA INTAaTHB, BBIMIAPUBATEIbHAS 4Yalllka, BOJHBIA PAacTBOP
COJIM, CIUPTOBKA). PuCyHOK mpubopa mpu momMoru Tpadapera.

4. Yucmoie eeuiecmaea, 0cob0 uucmeole eeuiecmea. Hpumecu. Cmecu. CriocoObl OUYMCTKH BCIICCTB OT HpHMeCGﬁ u

pasnenenuss cmeceil. @unbrpoBanue. [leperonka. Kpucrammmsauus. Pa3neneHue ¢ Momolpl0 MarHura, JAEIUTEIIBHOM
BOPOHKH

IIpakmuueckas uacmo.

1 BapuaHT: cMech PEYHOTO MECKa U caxapa.

2 BapHaHT: CMECh PEYHOT'0 MIECKA U TOBAPEHHOU COJIH.

CocTaBUTh cXeMy NOCIIEIOBATEIBLHOCTH ONepalnii (pacTBopeHue, puibTpoBaHue, BeinapruBanue). CpaBHUTh U OOCYIHUTH
pe3ynbTaThl ABYX BapuaHTOB. OOpaTHTh BHHMMaHHE HAa CMECh caxapa M Iecka (y HEKOTOPBIX Yallkd MMOKPBUIUCH
KOPUYHEBOM Maccoil), Ha Ba)XHOCTb YCJIOBHM MPOBEIECHUS DSKCIEPUMEHTa, B JAHHOM CJydyae Ha CBOEBPEMEHHOE
IIpPEKpalleHre Harpesa.

5. Memoowl no3nanus 6 eCcmecmeo3Hanuu.

Habmronenue. DxcniepuMent. MoenupoBaHue.

VYcnoBusi mpoBesieHUs HAOMIOJIEHUS] KaK OCHOBHOTO METOJla MO3HaHUs. MBICIUTENbHBIN U peaibHbId DKCIEPUMEHT.
YHuBepcanabHbIC 3HAHUS YEJIOBEUYECTBA HA OCHOBE HaOMoeHUA. DU3HYECKUE U XUMUYCCKHE SBICHUS.

llpaxmuueckas yacme.

BbpoyHoBckoe aBmkeHne moa MukpockornoM. OO0HapyKEeHHE Kupa B ceMeHax IojcoHeuHrKa. OOHapyKeHHe KpaxMaja B
kaprodene. OOHapy)KEHHE YIJICEKHUCIOTO ra3a B BbIIbIXacMOM Bo3ayxe. JloOaBneHuWe JIMMOHHOW KHCIIOTHI B 4ail.
Odopmiienne pabOTHI.

HazsBaunwue ormbiTa Kaxk BoImmoaasiim Yro mabdiroganu

OOpatuTh BHUMaHUE Ha MTPAKTUYECKHUE 3aJaHUs MTPOILIBIX 3aHITHI. AKIIEHTUPOBATh, YTO METO/1 HAOIIOIEHUST — OCHOBHOM
METO/I IO3HAHMUS.



6. Booa. Pacmeopvl. Mopckaa u npecnas e6ooa. buonozuueckue ncuoxkocmu: KpoBb, JuM@a, KJICTOUYHBIA COK.
DKOJIOTHYECKHE TTPOOIEMBI BOIBI. DJIEKTPOIPOBOTHOCTH KaK CBOMCTBO PACTBOPOB AJICKTPOJIUTOB (IpaBuiia 0€30MacHOCTH
C DJIEKTPOIIPUOOPAMH).

Ipaxmuueckas wacme.

OmnpeneneHre ¢ TOMOIIBI0  AJICKTPOMPOBOJAHOCTH pPAcTBOPOB: B KAaKOM XUMHYECKOM CTaKaHEe HaXOIUTCS
TUCTHJUTMPOBaHHAsI BojAa. JlaHBI TpU pacTBOpa: pacTBOp MOBAPEHHOW COJM, PacTBOp caxapa, MUCTUILTUPOBAHHAS BOJA.
Odopmiienne paboThI.

Hassanue pactBopa Uto HabmogaeM (3aropaeTcst JaMIIOYKa U HET)
Kak pacmo3Hath: B KakoM CTakaHe — JAUCTWJUIMPOBAHHAs BOJa U pacTBOp caxapa. JIoMmKHBI MPenoKuTh JBa CIocooa:
OpraHoOJICNITUYECKUN U BhITapUBaHUE.

[IpoexT «M3roroBiaeHne caMmoIeTbHOTO Iprbdopa JIJIsl UCCIIEI0BAHUS AJICKTPOIPOBOTHOCTH PACTBOPOBY

7. Maccoean 0ona pacmeopeHHO020 seuiecmea, Uik npoueHmMHuaAnA KOHUenmpauus eeuiecmea 6 pacmeope.

B3gemmBanue. PaznoBecsl. HaBecka. MepHas nocyzaa (MEpHbIE CTaKaHbl, KOJObI, HUIUHAPHI).

IIpaxmuueckas yacmeo.

[IpuroroBienue pacTBOPOB ITOBAPEHHOM COJIY 3aJaHHOW KOHLICHTPALIUH.

[IpuroroBieHue MUMyYero HAMKUTKA U3 TMUIIEBOW COMbI, TUMOHHOM KUCIIOTHI, caxapa U aCKOPOWHOBOM KHUCIIOTHI: KaxK1as
rpymnmna onpenesseT KOJIUYECTBO BEIIeCTB Ha cBoe yeMoTpeHue. CpaBHEHUE U 00CYK/IE€HNE TPUTOTOBJICHHBIX HAIIMTKOB C

T.3p. BKyca, (Qukcanuu HaOmomaeMbix 3(G(EKTOB, pacyeToB WM BBIMOJHEHUS «HA TJa30K», JKCIEPUMEHTAILHOM
KYJbTYPBHI.

8. Hacoiuennoie u nepecvlujeHHbvle pACMEopbl.
Memoouka evipanjueanus kpucmanioe. Monokpucrami. Kpucraumueckue apy3el. UTo Takoe «3aTpaBKay.

JleMoHcTpanus NeEPECHILIEHHOTO pacTBOPA alleTaTa HaTpusl.
IIpakmuueckas uacmo.



IIpuroToBneHne HACBIIIEHHBIX W IEPECHIIEHHBIX PACTBOPOB. [IpUroTroBieHne BOIHBIX PAacTBOPOB MEAHOTO KyIlOpoca,
XJIOpUJA HATpHs, Caxapo3bl I BRIPAIIMBAHNA KPUCTAJUIOB. BpIpaliMBaHue KPUCTAUIOB U3 PACTBOPAa KAMEHHOM COJIM U
MOJUPOBAHHOM CONM: €CTh JIM pasHuna. l[louyemy [ BeIpallMBaHWs KPUCTAUIOB KAMEHHAsl COJIb JIyYlle, 4YeM

noaupoBaHHas. [lonydeHne okpalleHHBIX KPHUCTAJUIOB COJM C HUCMOJb30BAHUEM MUIIEBBIX KpacuTesneil. BripamnuBanue
KpHCTAJUIOB METHOTO KyIIOpOCa U3 BOJHO-CIIUPTOBBIX PACTBOPOB.

3. 3HAKOMHMCH C MHUPOM HAaHOYACTHUI

1. Mooenuposanue. Monenu B ecTtecTBO3HaHWHU (T700yC, KapThl, (QU3NYECKHEe MOJEIN, OWOJIOTHYECKUE MYILSDKH,
KPUCTAJUNIMYECKHUE PEHIeTKH). MOoJIeln aTOMOB U MOJIEKYJT B XUMUHU.

IIpakmuueckas uwacme.
N3roTtosienue Mojenei MoJIeKy U3 MOJIpyYHbIX cpeAcTB. Pabota BooOpakeHusl.

2. Cmpoelme eeuiecmea. Pa;mepbt yacmuu. Hauouacmuubl.

IIpoexmuas 3aoaua Ne 1. Kaxk y3HaTh mpUMEpHbIE pa3Mepbl BUTAMUHHOTO Jpake «YHAEBUTY», «PeBUT», yHmaKOBKHU
KOTOPBIX PACIOJIOKEHBI y BaC Ha CTOJAX, HE OTKPhIBasi OaHOYEK.

lIpoexmuas 3a0aua Ne 2.'Y Bac Ha cTojlax HaXOJSATCS MEPHBIM IWIMHIP, KOJOAa C BOJOM, BECHl PHIYAXKHOTO THIIA C
HabopoMm pazHoBecoB. [IpemnoxkuTe ciocoObl onpeneNeHus: pa3MepoB MOJIEKYJI BOJIbI (MPAKTUYECKUN U TEOPETUUECKUI).
Bonpoc: OtHOCUTCS T MOJIeKyJa BO/IbI K HaHO4acTHiam? [loueMy BUPYChI Ha3bIBalOT HAHOPOOOTAMU?

3. Konnouonsie cucmemovi: nouea, 2iuna, npupooHvie 600bl, 6030yX OblM, MUHEPATbl, X1ed, MOJI0KO, Macio,
Kpoey...Konnouonvie u ucmunnvie pacmeopwt. Onrnueckue cBorcTBa: <«d@dexkt Tunmans», «IBIEHUE HCKPSAIIMXCS
cinoeBy». KoyutouaHbele yacTHIbl U UX pa3Mepbl. Dkcnepumenmanvuas 3adaya Ne [. Ha ctomax: na3zepHas ykaska |
Ja3epHbIN (OHAPUK C KPACHBIM JIy4OM, JBAa XUMUYECKHUX CTaKaHa: B OJIHOM 3aBapEHHBIM MAKETHUK Yasi, B APYTOM — YUCTast

Bona. Ilpomycture nyd nazepHoro (oHapuka uepe3 cTakaHbl. B kakoM cTakaHe, TO-BallleMy MHEHUIO, HaXOJUTCS
KoJuTonIHas cucteMa? Ha yem ocHOBBIBAETCS Ballle MPEATNOIOKEHUE?



Oxcnepumenmanvhas 3adaya Ne 2. Bam Beimansl pactBopsl anerata cBuHia Pb(CH3;COO), n noauna kamms KI, mraTtus
¢ mpoOupKamu, CIUPTOBAs Topeika, mpodbupkoaepxkarens. B mpobupky nHamerite 2 mur pactBopa Kl (BeicoToit 2 cM) u
3atem mpuieiite 2 mi pactBopa Pb(CH3COQ),. O6pasyercs sxkenthlii ocagok. Harpeiite mpoOHpKy 10 pacTBOPEHHUS
ocajika. 3aTeM OXJIaJuTe MPOOUPKY OKOJIO 2-3 MUH U TOMEIIAEM B COCY/ C XOJIOJIHOM JieAssHOU Boaou. UTo Habmtonaere?
UYTO MpOUCXOUT TIPU BCTPSXUBAHUU TIPOOUPKHU?

Wtak, BBl TONBKO YTO OOHAPYXKWJIHM pasilude MeEXAy HCTHHHBIMHU PAacCTBOpPAMHM W KOJUIOMIHBIMH pacTBopamu. B
MOCJIETHUX BbI HAOMIOJAMM TposiBIieHHE onTH4eckux 3¢dektoB: «dpdext Tunmans» (dkcm. 3aa. Nel) u «saBieHue
UCKPSAIIUXCS CI0eB» (IKCI. 3a71.Ne2).

Bompoc: Kak goka3arb, 4TO MBUIBHBIN pacTBOp sBisieTcsl KojutouaHou cuctemoit? (Ilo paccesHuio cBeta B pacTBOpe -
konyc Tunnans).

UTO MpOUCXOAUT €CIIM B MBUIBHBIN pacTBOP 100aBUTH MoBapeHHYIO coiib? (IIpo3paunsblil npexae pacTBOp pe3KO MyTHEET,
00pa3yroTcs KPYITHBIE XJIOMbs1). 3HAKOMCTBO C SIBIICHUSMH KOATYJISIIIUU U BhICATMBAHMUS.

IIpoexmuas 3a0aua Ne 1.]IBa ydeHUKa NPUTOTOBUIIM CMECh M3 PACTUTEIILHOT'O Maciia ¥ BOJIbI: 100aBUB MOJOBUHY YaiHON
noxku Macia B 200 mur Bogsl. OAMH U3 HUX YTBEPHKIAET, UTO MOJYYCHHAs CMECh SIBISIETCS KOJJIOMIHBIM PAcTBOPOM, a
apyroid 3to orpunaer. Kro mpas? CBoi OTBET WUIIOCTpUPYHTE CHHUMKaMu Ha MoOuiabHOM Tenedone. (IIpaBel oba
yueHuKa. Bce 3aBUCHT OT ocoOeHHOcTel MpUroToBiIeHUs cMecu. Ecim mpocto pa3mernath macio B BOJE, TO KOHYC
Tunnans ve Habmrogaercsa. Eciu ske akTHBHO B30aiThIBaTh CMECh B TEUEHHE HEKOTOPOTO BPEMEHHU, TO CMECh MYTHEET U B
TAaKOM PacTBOPE XOPOIIO BUACH KOHYC PACCESHHOTO CBETAa, TO €CTh MOSBISIOTCS MEIKOIUCIIEPCHBIC YaCTHUIBI KaIleneKk
Macna).

BbiBOa: KOJUTOMAHBIE PACTBOPHI MOXHO OOHAPYXHTh 10 ONTHYECKOMY TecTy <«dddexkr Tungams», KOTOPHIMA
0OHapy>KUBAETCs, €CJIM KOJUIOUHBIE YACTHUIIBI HE MPEBHIIIAIOT AUANa30H HAHOPa3MEPOB.

4. Memoowl u cpeocmea IMRUPUUECKO20 UCCIE008AHUA.

Ha npenpraynumx 3aasaTHSX BBl BRITOTHSIN SKCIIEPUMEHTAIBHBIEC W TTPOCKTHBIC 3a1a4uu. Kak BbI qymaeTe, KaKue METOIbI
MCCJICIOBAHUS BBI MCITOJIH30BAJIH?

1. Habmonenue. 2. Oxcnepument. 3. M3mepenue. 4. CpaBHeHHE

BcnomanTe 3amanusi, MpOCMOTPUTE CBOW 3alTUCH U MPOKOMMEHTHUPYWTE MX C TOYKH 3PEHUS HCIOJIH30BAHHBIX METOJ/IOB
uccaenoBanus. Yem BbI MOJIB30BAMCH, YTOOBI PEIIUTH MOCTABICHHYIO TIEPE BaMU IPOOIeMy.



IIpoexmuas 3a0aua Ne I. Haiingute, yeMy paBHA IUIOTHOCTHh IFOMUHUEBON (DOJIBIM M MEIHOUW WM CTAIBHOW OOJIBAHKU
HETMPaBUILHON (POPMBI, KOTOPBIE JISKAT HA BaUX cTojiaxX. Mmet obcyxaeHue.

JIOMKHBI TIPEIOKHUTh TIJIAH PEHICHUS 3TOW 3aJadd, ONPENCITUTh KaKhue HEOOXOAMMBI W3MEPUTEIhHBIC MPUOOPHI IS
pELICHUS 3TOU 3aJa4Hu.

CpaBHHTH HAWJICHHOE 3HAYEHUE TUIOTHOCTH ATFOMUHUS, MEIU WJIA CTAT CO CIIPAaBOYHON BETUYHHOM.

5. Kak cmenenv uszmenvuennHocmu eénusem Ha 05”{)710 nﬂomaOb conpukKacaruwiuxcsa wacmuuy. OOBeMHBIE B3PbBIBbBI Ha
MYKOMOJIbBHOM 3aBOJC, APCBCCHO-CTPYKCUHOM IIPCAIIPUATHH. HO“IGMY HEJIb3s1 HCIIOJb30BaTh OCH3UH HJIsL pO3KUTa
APOB. BcrioMHUTE «4TO Takoe Iomanab», «CAUMHUIBI U3MCPCHUS TIOIAN)>.

IIpoexmuas 3a0aua Ne .Y Bac Ha CTOJIax HaxoaATcsa MO0 KyOuk PyOuka, mn0o ManeHbKas yrakoBKa caxapa-papuHaja.
Haitnute momanp 1enoro Kyouka u oOIIyro miomaas 9 mMaiabix KyOMKOB, U3 KOTOPBIX COCTOUT OOJBIION KYyOWK; WIH
IEJION YIaKOBKU caxapa W OOIIyIO IJIOMAJbh BCEX KyCOYKOB caxapa B ymakoBke. CpaBHHTE 3HAUCHUS TUIOMIAAM IIEJIOH
(Gurypsl 1 cymmapHoi miomaau ee yactei? Kakyro 3aKkoHOMEpHOCTh Mbl MOKEM HaOJI01aTh?

6. Hanooovexkmot u 06yCJ108JleHHOCI11b UX YHUKAIbHbIX ceoucme PE3KUM yeejiuieHuem nﬂomadu nosepxHocmu wacmuuy.
HaHO4YaCTHIbI, HAHOIIJICHKH, HAHOBOJIOKHA, HaHOTp}I6KI/I, HaHOIIApHUKHU, ACHAPHUMCPEI, HCOJIUTbI, KBAHTOBBIC TOYKH.

llpoexmnas 3ad0aua Ne 2. Yxo nocs umeer ninuny 12-13 mm, a yactuna maraetutra Fe304 — 20 um. YBenuubte ux B 1
muuap pa3. C kakuMu 00beKTaMU BbI TENEph OyeTe ux cpaBHUBaTh? Kakue ¢puzndeckue BETUYHMHBI U3MEHSIOTCS TPU
WU3MEHEHUH JINHEWMHBIX Pa3MEPOB?

IIpoexmuas 3aoaua Ne 3. Ckonbko auctoB Oymaru A4 BoiaeTr B crakan oobemoMm 100 mu?

Kaxxnoit rpymnme BbijaHbl TUCTHI OyMaru A4 u xummudeckue crakanbl o0bemoMm 100 mi. Kakmast rpyrina umieT oTBeT Ha
3TOT BOIIPOC.

[Ipenyiaraem mMoMoIIb: COMHUTE JIUCTHI B KOMOK. CKOJIbKO KOMKOB OyMaru BOIIUIO B OJIUH CTaKaH?

Haiiqure mmomanbk oTaenbHOro aucrta A4 W IUIOMAAb MOBEPXHOCTM XUMHYECKOrO cTakaHa. Halinute cymmapHyro
IJI0IIA/Ib KOMKOB OyMaru, Haxo/IsIIuXcsl B cTakaHe?

JlenaroT BBIBOJI: OHA OKa3aJlaCh 3HAYMUTEIHHO OO0JIBIIIE MJIOMIAIU TOBEPXHOCTH CTAKaHA.

Kakum 00pa3oM Mbl yBETMUMIM CYMMApHYIO TIOMIAAL TOBEPXHOCTH Oymaru? (Y MeHbllIeHHEM 00bemMa OJJTHOTO JINCTA)



7. Hanoobvexkmeol u 06yCJ108JleHHOCInb UX YHUKAIbHbIX ceoiicme PE3KUM yeejiuUeHuem nﬂomadu noeepxHocmu uacmuuy,.

HaHOYaCTHIbI, HAHOIIJICHKH, HAHOBOJIOKHA, HaHOTp}I6KI/I, HaHOIIAapUKHU, ACHAPUMCPHI, ICOJIUTBI, KBAHTOBBIC TOYKH.

llpoexmnas 3adaua Ne 4. Haiinute momaab CBOEH dYepenmHON KOPOOKHM M CPaBHUTE €€ C IUIOMIAJIbI0 TTOBEPXHOCTH
GOIBLIIX MOJYIIAPHIT U YePEITHOi KOPOOKH, ecitr S(kopa 6.11.) = 2500 cm? . S(u.x)=4nr’/2, rae =C/2T.

OOBsicHeHHE: 0OJIbIIAs TUIONIAb OOJIBIIUX MOITYIIAPUNA 0OBSICHAECTCS HATMIMEM MHOTOUYHUCIICHHBIX CKIIQJIOK.
Ixcnepumenmanvras 3adaya. Ha cTonax HaXoasATcs CTajibHasl KHOTMKA, JKEJIE3HbIN I'BO3/b, KyCOUEK METHON MPOBOJIOKH,
MeJIHasl CKpemKa, IpaHyJbl aIIOMUHMS W IIUHKA, IITAaTUB C MPOOUpPKAMH, COJsHas Kuciorta. [loMecTuTe npeaiokeHHbIe
TeJla Ha JTHO MPOOUPOK U J0OABBTE 3aTEM COJISTHYIO KUCIIOTY (BBICOTA CTOJI0A KUJIKOCTH IPUMEPHO 1,5¢cM).

OmnuiurTe, 4TO BbI HAOMIOAaeTe B KAXKI0W U3 TPOOHUPOK.

3HAKOMCTBO C JIEKTPOXUMHUYECKUM PSAJIOM HAIPSKECHUA METAJIJIOB.

Hassanue o0nexTa HasBanme Mmertainra, u3 | Uro HaOmromaeM JleBee unu npasee
KOTOPOTO caeiaH otHocuteabpHo Hy B
00BEKT AN1/XUM pATY

BriBOA: ¢ KUCIIOTOM B3aUMOJAECHCTBYIOT METAJUIBL: ..........

C KMCJIOTOM HE B3aUMOJEHUCTBYIOT METAIIIIBL: ........
- 3aganue no yueOHuKy M.A. AXMeToBa: 03HAaKOMBTECh C TEKCTOM Ha C. 13.
- C KakuM BbI CTOJIKHYJUCH NpoTHUBOpeuneM? Menp u cepeOpo B HAaHOCOCTOSHUSIX CIIOCOOHBI B3aMMOJIEMCTBOBATH C
KHCIIOTaMU. YBEJIMYEHHE IUIOMIAM MOBEPXHOCTU pPEArMpyIOIMIMX 4YacTHUI[ BJIMSET HE TOJBKO HA CKOPOCTh PEaKIHU
(0OBEMHBIE B3pBIBBI), HO U HA XapaKTep XUMUYECKUX CBOMCTB.
[TpoekT «B monckax KOJIOUIHBIX pACTBOPOB)

4. XHMMS HA CTPaKe 310POBbSl.

1.

Hoo. Boszeonka iwooa. Hoo uz anmexu.

Ilpaxmuueckas yacmeo.
H3roToBienne Moe MOJIEKYJIBI Hoa. DneKkTpoHHas, rpaduyeckas popmyiia Hoaa
[IpoexT «OOHapykeHHnEe KpaxMaja B IPOIYKTaX MUTAHUS.



2.

«Mapzanuyoexka». Illepmanzanam xanus. Maprasen 1 €ro CTEIIEHU OKUCIIEHUS

IIpakmuueckas uacme.

OmnpeneneHrue MacCoOBOM J10JIM KUCIOPO/ia B MOJIEKYJIe IepMaHraHaTa Kajusl.

PacueT oTHOCUTENBHOM MJIOTHOCTU KUCIOPOa MO BO3IYXY.

COopka npudopa Jj1si NOTyUYEHUs KUCIOPO/1a METOJ0OM BHITECHEHHUS BO3/1yXa.

OkcnepuMeHT: cOopka mprudopa ajsi pa3ioKeHus nepMaHraHaTa kainus. KauecTBeHHas peakiiysi Ha KUCIOPO/I.
[{BeTHBIE peakuy ¢ IEpMaHraHaToOM Kaius (Hamp., IepMaHraHat Kaius ¥ cyiabGUT HATPHUS, JIp.)

Ilepexucov 6ooopooa. Ceoiicmea u npumenenue nepoxkcuoa 6000poda. CTENEHb OKUCICHHUS KHUCJIOpPOJa B MOJICKYJIE
NEPOKCHIa BOJOPOA.

Peaknus pa3noxeHus nepokcuaa Bogopoaa. Kak npoBectr S3KCIIepUMEHT.

Karanuzatopsl. Oxcng mapranua (IV), depmeHT karana3a — KaTaau3aTopbl peakluy pa3ioKeHHUs.

Ilpaxmuueckas yacmeo.

Oxcupg mapradua (IV): Hanucats GopMysTy BeLIECTBA U ONPEACIUTh CTENEHb OKUCIICHHUS.

Tpu nmpoOHUpKH, B KaKJIOW HAXOJIUTCA HECKOJbKO MJI alTEYHOM NEpPEeKHMCcH BoAoponaa. Bo BTOpyr U TpeThi0 MpoOUpKH
MMOMECTUTE COOTBETCTBEHHO okcujJ Maprania (IV) (Ha xoHUMKe mImaTens) U CBEKEHATEPThIM KapTodenb (Ha KOHYUKE
IITIATEN).

Howmep npobupku Yro nobaBuin Urto Habnogaem

Hanucate ypaBHeHUE peakiiuu ¢ 0003HAYEHUSIMU YCIIOBUN €€ TPOTEKaHUsI.
[Ipoucxoautr nu peaknuss B mepBod mnpodupke? llpenmoxkure mpubop s MOTy4YEHHUs BOJOPOAA TPH PaA3IOKCHHUH
MIEPOKCH/IA BOJIOPOJIA.

4. Auemuncanuyunosasn kucioma. Ackopounosasn kucaioma. KuciotHocts cpenbl. pH — MHIMKATOpPBI CBOMMU PYKaMHU.

lIpaxmuueckas yacmeo.
Onucanve Qusndeckux CBOUMCTB. [IpurotomneHune pacTBOPOB ANETUICATUIIUIIOBOM W aCKOPOWHOBOM KHUCJIOT.
JleiicTBue nuaukatopos ((penondrarenHa, TakMyca 1 METUIIOPAHIKa) HA KX PACTBOPHI.



VHJIUKATOPbI AlLleTWICAIHUIIIOBAsS] KHCJIOTA AckopOrHOBast KUCJIOTA
denondranenn
Jlakmyc
METHUIIOPAHK
[IpuroroBienne orBapa KpacHOM KamycThl. HaOmroneHue u3MeHEHHs I[BeTa OTBapa B pa3HBIX pacTBopax (yKcycHas,
JMMOHHAs!, aCKOPOMHOBAs KUCIIOThI, TOBAPEHHAs COJIb, TA3MPOBAaHHAS BOJ/A, HAIIATHIPHBIA CIUPT, MUILEBAs CO/Ia, PACTBOP
MBUIA U CTUPAIIBHOTO MMOPOLIKA).
B3anmMopeiicTBue ackopOMHOBOM KHCIIOTHI C HOA0M. Bompoc: i Kakux Ieneil MOKHO MCIIOJIb30BaTh 3Ty PEakiuio? (s
oOHapY>KeHHsI ACKOPOMHOBOM KMCJIOTHI B IPOIYKTAX MUTAHMS).

1 peareHT ackopOUHOBas 2 peareHt UYrto Habm01aeM IPU UX B3aUMOICHUCTBUU
KHCJIOTa nona
duznueckue cBOMCTBA: duznueckue CBOMCTBA:

5. «3enenKka» uau Opuniuanmogviil 3enensviil. 1{BeT MopomkooOpa3HOro OpUIIMAHTOBOrO 3ejeHoro. llpakTtuyeckoe
3HAYEHUE U MOTYUYECHHUE.

llpaxmuueckas yacme.

duznueckre CBOMCTBa OPUILIMAHTOBOTO 3€JIEHOTO

Kak nokazaTe moaIMHHOCTh OpUIIITMAHTOBOTO 3ejieHoro. [IpoBeaeHue nocienoBaTeIbHBIX PEAKIMil B OJTHONU MPOOUPKE C
OpWJIMAHTOBBIM 3€JICHBIM: BHa4aje B MPOOUPKY M0O0ABUTH KOHIIEHTPUPOBAHHOMN COJISHOW KHCJIOTHI, a 3aT€M pacTBOpa

menoun NaOH. Odopmiienre paboThl MO CBOEMY YCMOTPEHHIO. 3aTeM OOCYAUTh: Kak 3a(UKCUPOBAIU PE3YIbTAThI
AKCIIEpUMeEHTa (M3MEHEHHE 1BETa, BBIMIAJICHUE 0CAJIKA).

[TpoekT «MOXHO JI UCTI0JIB30BaTh OPUJUIMAHTOBBIN 3€JIEHBIN KaK UHIUKATOP KUCIOTHOCTH CPEIbD»
6. «MbvLno uyoecnoe): X0341CTBEHHOE U TYaJIETHOE, )KUIKOE U TBEPJIOE.

Ipaxmuueckas wacme.
JlelicTBue TakMyca Ha pacTBOP MbLJIa, PACTBOP CTHPAIILHOTO MOPOIITKA



(IoKa3aTeNbCTBO IIETOYHOIO XapaKkTepa MOKLIUX CPEACTB). M3ydeHue 3TUKETOK TBEPJIOTO U KUIKOIO Mblia (pa3jinyue B
XUMHUYECKOM cocTaBe). PacTBopeHne Mbliia B )KECTKON U TUCTUILTUPOBAHHOM Bojie. Db ekt Tunmans.
IIpoext «MbL1OBapeHue»

5. XHMHUSA NUIIA
1. Caxap, Kpaxmai, yeanr103a — pOOCMEEHHUKU 2IIIOKO3bl.

Urto Takoe nuabdeT. [ TukeMuyeckuii MHAEKC MPOAYKTOB MUTAHUSL.  XUMUUYECKHUE MOACIACTUTEIN U UX KOBAPCTBO.
IIpakmuueckas uwacme.

Omnpenenenre MPOyKTOB C BHICOKUM TIIMKEMUYECKUM MHJEKCOM (padoTa ¢ TaOauIeil).

OmnpenenseM MoOACIACTUTENU: acapTam, copour .... (Pabora ¢ aTukeTkamu.

OnbIT: B3aUMOJICHCTBUE TIIFOKO3bI € TUApokcuaoM Meau (I1), cBekenpuroToBICHHBIM.

HccnenoBanue M3MeHEHUs! COJEPKaHUS TIIFOKO3bI B KPOBU TOCTE COAJaHCUPOBAHHOTO 00€/la U IMOCje yHoTpeOIeHHUs
dacTdyna: KUPUEHIKOB,YUIICOB, CIAJKUX Ta3UPOBAHHBIX HAIUTKOB.

2. Antomunuii: eenuxkuil u yycachwti. IloueMy He clIeAyeT IMOJb30BAThCA aTOMUHMEBOM mocynoi? ConepHUK KaablUs.
Octeonopo3. MeTajiibl KOHCEPBHON OaHKHU.

Ilpakmuueckas paboma.

CBoiicTBa AFOMUHMS U 00J1aCTH MIPUMEHEHUS aJTFOMUHUS Ha OCHOBAHHMH €ro CBOMCTB (moBTopeHue). COCTaBUTh TaOIHILY,
KJIACTEP WJIU CXEMY.

[IpoBeneHre XUMHUYECKUX PEAKIINI, XapaKTEePU3YIOIMKX aM(pOTEPHBIE CBOMCTBA COSTUHEHUIN aTFOMUHMSL.
OnbiT 1. AIFOMUHUY U COJIIHASL KUCITOTA.

OmneiT 2. X5opu anrOMAHUS U TUAPOKCU HATPHS

Omnpit 3. ['mapokcua ATFOMUHUS M COJISTHASI KUCJIOTA

Omnpit 4. ['mapokcna ATIOMUHUS M TUAPOKCU]T HATPUS

Ha3zBanue onswiTa Urto Habmrogaem YpaBHEHHE XUMHYECKOW pEaAKIIMU
BeBOZ: .............




3.

4.

HpOCKT «Ee BennuecTBO — KOHCCpBHAA OaHKa: OKCIICPUMCHTAJILHOC OIIPCACICHNUC MCTAJIJIOBY.

Ykcycnaa kucnoma. CTonoBelii yKCcyc, YKCyCHasi 3CCEHLMS, JIEAsSHAs YKCYCHas KuCIOTa: B 4yeMm pasHuua. CBolicTBa
YKCYCHOM KUCIIOTHI U €€ MpuMeHeHne. OU3N0TOTUIECKOE BO3ICMCTBUE KUCIIOTHI.

IIpaxmuueckas paboma.

CocraBiieHre NOHATHUITHOM CXEMBI: «UTO S 3HaI0 00 YKCYCHOM KHUCI0Te»  (MHIMBHIYaJIbHO, THOO B TPYyNIIE).

PacueTr koHUEHTpalKy KUCIOTHI IPU €€ pa30aBiICHUU.

KucnorHocts pacTBOpOB NMUILIEBOM CONBI M YKCYCHOW KUCIOTBHI.

["amenue nuieBon coapl YKCYCHOM KACIOTOM: IPU3HAKA XUMHAYECKON

peakuuu (BbIICJICHUE Ta3a, PE3KOe yBEIMYEHHE 00beMa peakuMOHHOW cMecu). [IOBTOpPUTH peakuuio rameHusi coabl ¢
WCIIOJL30BaHUEM HWHJUKaTOpa (Hamp., OTBapa KPAaCHOKOYAHHOM KamycThl). (s yero HeoOXOoauMO ObLIO MPUMEHEHHE
WHAUKATOpa?

OOpaTuTh BHUMaHKE, YTO BBIJICJICHHUE Ia3a 4YaCTO COIPOBOXKIAETCS

yBEJIMYEHUEM 00beMa peakIMOHHOM cMecu. Kakue Mepsl Ipe10CTOPOAKHOCTH

HY>KHO CO0JIIOJIaTh MPY MPOBEJCHUH TaKUX PEaKIHii?

«Conenan nawa >cusznoy (IOBapeHHasl COJib, MOTAIIl, TJIyTaMaT HATPHUS. ...... rirayoepoBa cojib, MEIHBIN KyIIOpocC...... )

[Inmesas coma, muThbeBasl coAa, KAJIBLIUHUPOBAHHAS COJA, KAYCTHMYECKas COJAa: OJMHAKOBBIE WM pPa3HbIE BEIIECTBA.
KauecTBeHHBIE peaklMu B XUMUHU.

IIpakmuueckas paboma

OnpenenuTh: Kakoe W3 BellecTB (MUIIEBas COJAa, KayCTUYeCKas COJia, KaJIbIIMHUPOBAHHASA COJa) SIBJISIOTCS COJSIMU
YTOJIbHOW KUCJIOTHI.

Omnpit 1. [lelicTBUE MHIUKATOPAMU.

OmneiT 2. JlelicTBUE HA PACTBOPBI MUIIEBOM M KAYCTHUYECKOM COMIbI YKCYCHOW KUCIIOTHI
Ha3Banue onbiTa Yrto HabmrogaeM BriBog

BemBon: ..........




[IpoBenenre OMBITOB MOATBEPKAACT, UTO MUIIEBAs COAA, KATBIIMHUPOBAHHAS COJIa — 3TO COJU CIa00N YyroabHON KHUCIIOTHI,
a KaycTU4eckKasl cojila — paCTBOPUMOE OCHOBAHMUE.
OOCynuTh, Kak J0Ka3aTh OMBITHBIM ITYTEM, YTO MUIIEBAS COJIA SBJISIETCA KUCIIOW COJIBIO.

5. Bpeo numpamoe: mugh unu npaeda. Ilonp3a HUTPATOB: BaKHEHIINE MUHEPAIBHBIE YIOOPEHHS] KaK MCTOYHHK a30Ta.
Kpyrosopot a3ora. [loueMy BeHepuHa MYXOJIOBKA IOENAET HACEKOMBIX (TaK OHA BOCIIOJIHSAET HEJIOCTATOK a30Ta B
0070TUCTBIX MecTax). HuTpaTel B kauecTBe MUIIEBBIX KOHCEPBAHTOB. Kakue mpeBpalieHus NpOUCXOAAT ¢ HUTpaTaMH B
OpPraHHU3ME 4eJI0BEKa. A30T U €r0 CTEIIEHU OKHUCIICHUS.

Hpakmuqecmzﬂ yacmeo.

OmnpeneneHre MaccoBOM JOJM a30Ta B KaJUMHHOW, HATPUEBOM M aMMOHUWHOM cenuTpe. BbIBoa: Kakoe u3 HHX Ooliee
LIEHHOE a30THOE YJI00peHHUE.
[IpoekT «BnusiHue a30THBIX YIOOPEHUI HA POCT CaXEHUEB (HACOTH.

6. Pabdora Hag mpoekTamMu — 5 4

1. Oman 6bl60pa membl, nNOCNaHOBKU YeJll, 3a0a4 UCcae008aHusl .
2. Oman 6v108UINCEHUS 2UNOMESDL.

3. Dman naaHupoauusi nymu OOCMUNCEHUs Yelell UCCLe008ameNbCKUXx (NpoekmHuvlx) pabom u 6bl00pa HeoOX00UMO020
UHCMPYMEHMAPUSL.

4. Dman nposederus yueOH020 UCCIe008aHUsL (NPOEKMHOU pabomvl) ¢ NPOMENCYMOYHBIM KOHMPOIEM 3d XOOOM BbINOJHEHUS
U KoppeKyueti pe3y1bmamos.

5. Oman ohopmnenus, npeocmasienus (3awumsot) NPOOYKma NpoeKmHou pabomol
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