MyHuunaibHOe aBTOHOMHOE 00111e00pa30BaTeIbHOE YUPEIKICHUE
«OcHoBHas 0011e00pa3zoBaTeibHas KO
nocesika Hoo-I'ypeeBckoe»

LleHTp ob6pa3oBaHus
€CTecTBEHHO-HayYHOM
M TEXHOAOTMYECKOWM HaMpPaBAEHHOCTH

TOUKA \!pocm

PaGouas nporpamma
BHEYPOYHOM 1eATeJIbHOCTH
«IlepBble Iaru B Mupe XUMHUN»

7 kJj1ace

. HoBo-I'ypbeBckoe




IMosicHuTEIBLHAS 3aIHCKA

[IporpamMma Kypca BHEYpOUHOU JiesTenbHOCTH «llepBble maru B MUpe XUMHUI» SBIISIETCS
NPONENEeBTUYECKAUM  KypcOM MO  HW3yYEHHI0 XHMHUHM  oOydalommmucs 7  Kiacca
oOmieo0pazoBarensHOi 1Kokl [Iporpamma pazpaboTana B COOTBETCTBHM C TpeOOBaHUSAMU
denepadbHOTO  TOCYJApCTBEHHOTO  00pa30BaTENIbHOTO  CTaHAAapTa OCHOBHOTO  OOIIEro
obpazoBanus (IIpukazom MwunucrepcTBa oOpa3zoBaHmsi W Hayku Poccuiickoir ®denepamuu OT
17.12. 2010 r. Ne 1897; mpuka3zom MunucrepcTBa oopa3oBanust 1 Hayku PO ot 2912.2014 r. Ne
1644 «O BHeceHMM M3MEHEHMI B MpuKa3 MuHHCTEpCcTBa 0Opa3oBaHusi W Hayku Poccuiickoit
®enepanun ot 17.12.2010 t. Ne 1897 «OO6 ytBepxkaeHHH (enepalbHOro rocyIapCTBEHHOTO
00pa30BaTeNIbLHOTO CTaHAapTa OCHOBHOT'O OOIIET0 00pa3oBaHusm»), B COOTBETCTBUU ¢ OCHOBHOM
00111e00pa3oBaTeIbHON MPOrpaMMO OCHOBHOTO 0o01miero odpaszosanusi MAOY OOIII n. Hoso-
I'ypreBckoe.

Pabouas mporpamma Kypca BHEYPOUHOH ACSTEIBLHOCTH ISl 7 Kilacca MpeaycMaTpruBaeT
M3y4YeHHe XUMUM B 00bEMe 34 uacoB B roja, | yac B HEAENIO, COOTBETCTBYET MPUMEPHOMN
nporpamme «Xumus. 7 knacc. Beoambeiii  kype. O.C.l'abpuensn, W.I'.Octpoymos,
A K. AxrieOuHuH».

AKTyaJIbHOCTb BBE/ICHUS IIPEJIaraéMoro Kypca onpeaesisieTcsi HECKOJIbKUMU IPUYUHAMU:

—  CJIOKHOCTh Y4eOHOTO MaTepuaia 1o XuMuH,

— COKpallleHHE KOJMYECTBA yUeOHBIX YaCOB HAa U3YUEHHE XUMUH,

— yYMEHbLIEHUE BPEMEHHU, OTBOJIUMOI0 HA XUMUYECKUI SKCIIEPUMEHT Ha YPOKax,

— HeBepHas XMMHUecKas MHpopMmaius, noueprnHyras mkonbHukamu u3 CMU no nHavana

U3Yy4YEeHUs MpeaMeTa.
eau kypca:

— (OpMHUpPOBaHHME €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUs]  IIKOJBHHUKOB,  Pa3BUTHE
JUYHOCTU peOeHKa

—  Ppa3BUTHE HUCCIEI0BATEIBCKOIO MOIX0A K U3YUYEHHUIO OKPYKAIOLIET0 MUPA;

— BBEJEHHE yyalluxcs 7 Kjlacca B CojiepKaHue IpeIMeTa XUMUK;

— OCBOCHHE BKHEHIINX 3HAHUN 00 OCHOBHBIX MOHITHUSIX XUMHH Ha SKCTIEPUMEHTAIILHOM H
ATOMHO-MOJIEKYJIIPHOM YPOBHE;

- ¢opMUpOBaHNE HABBIKOB MPHUMEHEHUS MOTYUYCHHBIX 3HAHUNA U YMEHUH At 6€30MacHOro
WCIIOJIb30BaHMs BEIIECTB U MaTepUasoB B ObITY, pelIeHHs MPAaKTUYECKUX 33/1a4 B TOBCEAHEBHON
KHU3HU, IPENYNPEKACHUS ABICHUI, HAHOCALINX BPE] 310POBbIO YEJIOBEKA U OKPY KAIOILEH Cpesie.
3anaum Kypca:

— (opMHUpOBaHME IEPBUYHBIE TPEJICTABICHUS O MOHATHUSAX: TEJO, BEIIECTBO, MOJIEKYIIA,
aTOM, XUMHUYECKUHN IJIEMEHT;

— O3HAKOMJICHHME C MpocTeiiei kiaccupukanuei BemecTs (1o arperaTHoOMy COCTOSHUIO,
TI0 COCTaBY), C ONMUCaHHEM (PU3UYECKUX CBOMCTB 3HAKOMBIX BEIIECTB, ¢ (PU3UYECKUMHU SBJICHUSIMU
Y XUMUYECKUMHU PEAKIHUSIMU;

— 0TpaboTKa TeX MpeIMETHBIX 3HAHUH U YMEHMH (B MEPBYIO O4Yepeb SKCIIEPUMEHTAILHBIE
YMEHHS, a TAK)Ke YMEHUS pellaTh pacueTHbIC 3a[aun), Ha (OPMHUPOBAHUE KOTOPHIX HE XBATACT
BpPEMEHH MPH U3yUYEHUHN XUMUU B 8-M U 9-M Kiaccax;

— O3HAaKOMJIEHHME C SPKHMH, 3aHUMATEJIbHBIMH, SMOLIMOHAIBHO HACBIIIIEHHBIMU 3IU30aMU
CTaHOBJICHUS U PAa3BUTHSI XUMUH, YETO YUUTENb, HAXOSCh B BEUHOM LIEUTHOTE, ITOUYTH HE MOXKET
ce0e MO3BOJIUTE;

— (opmupoBaHUe NPAKTUUECKUX YMEHHI U HABBIKOB, HAIPUMEP YMEHUS Pa3AeisiTh CMECH,
WCTIONIb3YsT METONBI OTCTaWBaHUS, (QUIBTPOBAHUS, BBIIAPUBAHUSA; YMCHHS HAOIIOAATh U
OOBSCHATh XUMHUYECKHE SBICHUS, TMPOUCXOIALINE B MpUPOIE, OBITY, IEMOHCTPUpPYEMBbIE
YUUTENEM;

— yMeHHS paboTaThb C BEIIECTBAMH, BBITIONHATh HECIOXKHBIE XHMHYECKUE OIBITHI,
COOITIOIATh MPaBHJIa TEXHUKH OE€30MAaCHOCTH;



— pa3BUTHE MO3HABATEJIbHBIX MHTEPECOB M MHTEIUIEKTYaJbHBIX CIOCOOHOCTEH B mpolecce
MIPOBEICHUSI XMMHUYECKOTO OSKCIIEPUMEHTa, CaMOCTOSITEIbHOCTH NPUOOpPETeHUs] 3HAHWN B
COOTBETCTBUM C BO3HMKAIOIIMMH >KU3HEHHBIMH HOTPEOHOCTSAMH; Y4yeOHO-KOMMYHHKATHBHBIX
YMEHM; HABBIKOB CaMOCTOSITENIbHOM pabOThI;

— pacIIMpEeHHE KPyro3opa y4Yalluxcsi C IMPUBICYECHUEM JOINOJHUTEIBHBIX HCTOYHHKOB
nHpOpMAIIHH;

— pa3BUTHE YMEHUH aHATU3UPOBATh HHPOPMALNIO, BBIIEIATh [IABHOE, HHTEPECHOE.

— HHTerpauus 3HaHUU 10 IpeJMEeTaM €CTECTBEHHOI'O IIMKJIa OCHOBHOM ILIKOJBbI HA OCHOBE
yueOHOH TUCIMITIIMHBI « XUMUS»

— BOCIHTATEJIbHBIE:

— BOCIHTaHME OTHOLICHMS K XUMHM KaK K OJHOMY U3 (PyHJaMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMSI U DJIEMEHTY 00II[€UEI0OBEUECKON KYJIbTYpHI;

— BOCIIMTAHUE HKOJOTMYECKOH KYJIBTYpBI.

Kypc nanenen Ha npuoOpeTeHHE 3HAHWH W HABBIKOB, HEOOXOJUMBIX B ITOBCEIHEBHOM
KHU3HU TpU 0oOpallleHNH ¢ BellecTBaMU. B Xoze BbINONHEHUS Ja00paTOPHBIX M MPAKTHYECKUX
pabot y yuanmxcsi GOpMUPYETCS YMEHUE MPaBUILHO 00paIiaThCs ¢ BEHIECTBAMH. JTO BaXKHOE
MIPAKTUYECKOE YMEHHE Heo0XO0AMMO Jr00My 4YeloBeKy. BrimoimHeHue nabopaTopHbIX padoT
pa3BUBaeT yMEHMs HaOII0JaTh U OOBSCHATH XUMHUYECKUE SIBICHMS, CPAaBHUBAThH, BbLICIATH
IJIaBHOE, yCTaHABIMBATh MPUUMHHO - CIIEJACTBEHHBIE CBS3H, JleNaTh 0000IIEHUs, CIIOCOOCTBYET
BOCIUTAHMIO MHTEpEcCa K IIOJYyUYEHHUIO HOBBIX 3HAHUM, CAMOCTOATEIBHOCTH, KPUTUYHOCTHU
MBILLIIEHUS.

bonbmimHcTBO  abOpaTOpHBIX  paboT, MpeaIaraéMblx B JaHHOM Kypce, MOTyT
BBINOJIHATHCS] HEOOIBIIUMH TPYNIIAMU YYEHUKOB. DTUM JIOCTUTAETCS M ApyTas 1elb - HayYuTh
UIKOJIbBHUKOB OOLIMM IpHeMaM COBPEMEHHOW HAy4yHOW JEsITeIbHOCTU, KOJJIEKTUBHOMY
TUTAHUPOBAHUIO SKCIIEPUMEHTA, €r0 MPOBEACHUIO U 00CYKIECHHUIO PE3YIbTATOB.

Peanuzanust n1aHHOM mporpaMMbl MO3BOJIIET MOBBICUTH y y4YalIUXCs IO3HABATEIbHBIN
MHTEpeC K MpeIMeTy XHMMHs, a B 8 Kjacce, KOTJa XMMHs BBOAMTCSA B y4eOHBIN miaH, Oojee
CBOOOJHO OCBauBaTh UMM TPYIHBIA yueOHBIH MaTepuain. [loaToMy cHMKeHHE Bo3pacTa Hadalsa
U3y4EHMs] TpeIMeTa M OpHUEHTAlMs Ha TMOAJEP)KKY Ppa3BUBAIOLIETOCS CaMOCTOSITEIIBHOTO
MPEIMETHOTO  MBILIUIEHUS peOeHKa MOXKET CYIIECTBEHHO IIOMOYb B  YCTpPaHEHUU
npobJieM, Co3/1aBaeMbIX HEOOXOAMMOCTBIO YCBOCHUS B CXKaTble CPOKM y4eOHOro marepuaia u
TEHJCHIIMU K COKPAILIEHUIO BpEMEHHU U3yUYeHHS PEMETa XUMHH.

I[Inanupyemble pe3yJbTaThl OCBOEHHS Kypca BHEYPOUHOIi 1esiTe IbHOCTH

JlesTensHOCTh 00Pa30BaTEILHOTO YUPESKICHNUS B 00yUCHUH XUMUH JT0/hKHA OBITH HaIIpaBjieHa Ha
JOCTHKEHHE 00YYAIONIMMHUCS CICIYIONINX JUYHOCTHBIX PE3yIbTaTOB:
VYyammiicsa JonKeH:

— 3HAaTb U IOHUMATh. OCHOBHBLIC I/ICTOpI/I‘IGCKI/Ie COGBITI/ISI, CBs3aHHBIC C paSBI/ITI/IeM XUMHHA U
o01ecTBa; JOCTHXKEHUS B O0JACTH XMMHH M KyJIbTYpPHBIE Tpaaulluud (B YaCTHOCTH, HAyYHBIC
TpaJau-IIMU) CBOCH CTpaHBI; OOIIEMHPOBHIE TOCTHKEHUSI B 00JaCTH XUMHUH, OCHOBBI 37I0POBOTO
o0pasa >XKu3-HH; MpaBWIa MMOBEJCHUS B UYPE3BBIYANHBIX CUTYAIHMSIX, CBSI3aHHBIX C BO3JICHCTBHEM
paSJII/I‘-IHBIX BC-IIICCTB, COLII/IaJIBHYIO 3HAYUMOCTh H COI[ep)KaHI/IC HpO(l)CCCI/IfI, CBSI3AHHBIX C
XUMUEH; OCHOBHBIC TIpaBa M 00S3aHHOCTH TpaXkJIaHUHA (B TOM YHUCJIE yYalllerocs), CBI3aHHBIC C
JIMYHOCTHBIM, HpO(beCCI/IOHaJIB-HBIM 1 ) KU3HCHHBIM caMoonpe):[eneHHeM;

—  WCHBITBIBATH: YYBCTBO TOPJOCTH 32 POCCHIHCKYI0O XHMHUYECKYIO HAYKy U YBaKEHUE K
I/ICTOpI/II/I cc pa3BI/ITI/I$I; YBa)KeHI/Ie nu HpI/IHHTI/Ie HOCTI/I)KCHI/II;'I XUMHUHU B MI/Ipe, YBa)KeHI/Ie K
OKPY’KaIOIIHUM (yda-IIUMCS, YIUTEIISIM, POAUTEISIM U JIP.) — YMETh CIIYIIATh U CJIBIIIATh TAapTHEPA,
MIPU3HABaTh MPABO KaX-/10r0 Ha COOCTBEHHOE MHEHUE U MPUHUMATh PEIICHUS C YUETOM IMO3ULIUN
BCEX YYAaCTHHUKOB; CAMO-YB)KCHHE M SMOITMOHAIBHO-TIOJIOKHUTEIIPHOE OTHOIIICHUE K cebe;

- Tpu3HABaTh: IIEHHOCTh 37I0pPOBbsi (CBOETO W JPYruX JIIOACH), HE00XOIMMOCTh
CaMOBBIPKCHHSI, CAMOPEATU3alliU, COITHAIBHOTO MMPU3HAHUS;



— OCO3HaBaTh. TOTOBHOCTh (WJIM HETOTOBHOCTh) K CaMOCTOSITEIBHBIM IIOCTyIIKaM H
NEUCTBUSIM, TIPUHATHIO OTBETCTBEHHOCTH 32 MX PE3YJIbTaThl; TOTOBHOCTH (WJIM HETOTOBHOCTD)
OTKPBITO BBIPAXKATh U OTCTAMBAThH CBOIO MO3HIIMIO M KPUTHYHO OTHOCHUTHCSI K CBOUM IMTOCTYIIKAM;

— TPOSIBIIATH: TOOPOKENATETLHOCTD, JJOBEPHE U BHUMATEIBHOCTh K JIFOJSIM, TOTOBHOCTh K
COTPpYAHUYECTBY H JpyX0e, OKa3aHWUIO IIOMOIIM HYXAAIOUUMCS B HEH; yCTOWYUBBIN
MO3HABATEIBbHBI MHTEPEC, WHUIMATUBY W JTIFOOO3HATEIHHOCTh B M3YYCHHH MHUpPA BEIICCTB U
peaKIuii; IeneyCTPeMIICH-HOCTh M HACTOWYUBOCTh B JOCTIDKEHUM IICJICH, TOTOBHOCTHh K
MPEOJIONICHUIO  TPYIHOCTEH; YOEXKIEH-HOCTh B  BO3MOXKHOCTH  TIO3HAHHUS  TIPHUPOIBI,
HEOOXOJUMOCTH Pa3yMHOI'O HCIIOIb30BAaHUS JOCTHIKCHHH HAYKH M TEXHOJOTHH ISl pPa3BUTHUS
00111eCTBA;

— YMETh: YCTaHaBIIMBAaTh CBS3b MEXKAY IEIbI0O M3YyYEHHUS XUMHUHU W TEM, JJIS 4YEro OHa
OCYIIECTB-JISIeTCS (MOTHUBAMHM); BBIMIOJIHATH MPOTHOCTUYECKYIO CaMOOIIEHKY, PETYIHPYIONLYIO
AKTUBHOCTh JIMY-HOCTH HA JTalle €€ BKIIOYCHHUS B HOBBIM BHJ JIE€ATCILHOCTH, CBSI3aHHBIM C
HAaYaJIoM H3Y4YCHHS HOBOTO y4YeOHOro NpeaMeTa — XHWMHH; BBIIOJHATH KOPPUTHPYIOIIYIO
CaMOOIICHKY, 3aKJIIOYAIOIIYIOCs B KOH-TPOJIE 3a IPOIECCOM HM3YyYCHHs] XUMHUU W BHECCHHUH
HEOOXOJIMMBIX KOPPEKTHUBOB, COOTBETCTBYIOIIUX dTAalaM M CIOCO0aM M3YYCHHS Kypca XHUMUU;
CTPOUTh KU3HCHHBIE W TPO(ECCHOHAIBHBIC IUIAHBI C YYETOM KOHKPETHBIX COIMAIBHO-
HUCTOPUYECKUX, TOTUTHUYCCKUX U SKOHOMUYECKUX YCIIOBU; OCO3HA-BATh COOCTBEHHBIE IICHHOCTH
U UX COOTBETCTBUE MPUHUMAEMbIM B )KU3HH PEIICHUSM; BECTH JUAJIOT Ha OCHOBE PaBHOMPABHBIX
OTHOIIEHUHN W B3aUMHOT'0 YBa)KCHUS; BBIJICNIATh HPABCTBEHHBIN ACTIEKT MO-BEJCHUS U COOTHOCUTH
MOCTYNKHU (CBOU M JIPYTHX JIFOJICH) U COOBITHUS C MIPUHATHIMU dTHYCCKUMHU HOPMaMH; B Ipeenax
CBOMX BO3MOXHOCTEH MPOTUBOACHCTBOBAThH JEHCTBUSIM U BIUSHUSAM, MPE/-CTABISIOMIUM YTPO3Y
YKU3HH, 3JI0POBBIO U 0€30MMaCHOCTH JIMYHOCTH M OOIIECTBA.

MeTanpeaMeTHBIMHU Pe3yJIbTaTaAMU OCBOCHHSI BHIITYCKHUKAMU OCHOBHOM IIKOJIBI IPOTPAMMBI 110
XUMHH SIBJISIOTCS

— OompenenaTh MpoOJieMbl, T. €. YCTaHABIMBATh HECOOTBETCTBUE MEXIY >KEIaeMbIM H
I CTBUTEIIHHEIM;

— COCTaBIIATh CIIOXKHBIM IJIaH TEKCTA;

— BJAJETh TAKUM BHIOM HU3JIO)KECHHS TECKCTa, KaK IIOBECTBOBAHHE;

— I10J] PYKOBOJICTBOM YYHTEJIsI IPOBOJIUTH HETIOCPEACTBEHHOE HAOII0ICHHUE;

— TMOJ PYKOBOACTBOM YYHTENE O0GOPMIIATH OTUYET, BKIIOUYAIOIIMM OMHCaHUE HAOIIOICHUS,
€ro Pe3yIbTaTOB, BBIBOJIOB;

— HCTOJB30BaTh TAKOW BHUJ MBICJICHHOTO (HMJICIBHOT0) MOJCIMPOBAHUS, KaK 3HAKOBOE
MoOJieTUpoBaHre (HAa TMpUMEpe 3HAKOB XUMHUYECKUX DJJIEMEHTOB, XHUMUYCCKUX (HOPMYI);
HCIIOIb30BaTh TAKOW BHUJ MaTEepPHAIBHOrO (MPEIMETHOr0) MOJCIUPOBAHMS, KaK (U3HUECKOE
MOJIETMpOBaHNe (Ha IPUMEPE MOJICITUPOBAHUS ATOMOB U MOJIEKYJI);

— TMOJIy4aTh XUMHUYECKYIO HHPOPMAIIUIO U3 PA3TUYHBIX UCTOYHUKOB,;

— ompenenartb 00BEKT U aCTeKT aHaIn3a U CHHTE3a;

— ONpeAeNATh KOMIOHEHTH 00bEKTa B COOTBETCTBHH C aCTICKTOM aHAJIM3a U CUHTE3a;

— OCYHICCTBIJISITH KAYECTBEHHOE U KOJTMYECTBEHHOE OMMCAHNE KOMIIOHEHTOB O0OBEKTa;

— ONpeneNnaTh OTHOIIEHHUS 00BEKTa C IPYTUMHU O0BEKTaMU;

— OMpENENATh CYIIeCTBEHHBIC TPU3HAKUA 00BEKTA.

B cBeTe nocTikeHus mpeAMEeTHBIX BBIITYCKHUK HAYYUMCSL:

— HCTONB30BaTh TMPHU XAPAKTEPUCTHUKE BEHIECTB TMOHATHA: «aTOM», «MOJEKYyJay,
«XUMUYECKUHN JIEMEHT», «XUMHUUYECKUM 3HAK, UJIK CUMBOJI», «BEIIECTBOY, «IIPOCTOE BEILIECTBOY,
«CJIOHOE€ BEIIECTBOY», «CBOWMCTBA BEIIECTB», «XUMHUECKHUE SBICHUS», «(PU3NUECKUE SBICHUS,
«K03(-(UIIUCHTB), «UHACKCBD), «OTHOCUTEIbHAs aTOMHAs Macca», «OTHOCUTEIbHAs
MOJICKYJISIDHAs ~Macca», «MaccoBas JIOJS DJEMEHTa»; 3HaTh: MPEIMEThl  H3y4YCHHS
€CTECTBCHHOHAYYHBIX JMCIUIUIMH, B TOM YHCIIC XUMUHU; XUMU4Yeckue cuMBojbl: Al, Ag, C, Ca,
Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3zBaHHs ¥ MPOU3HOIIIECHNUE;

— KJaccU(UIIMPOBATh BEIIECTBA [0 COCTABY Ha MIPOCTHIC U CIIOKHEIC;



— pas3nuyaTh: Tella U BEIIeCTBA; XUMHUECKHUI DJIEMEHT U MPOCTOE BEIIECTBO;

— ONHCHIBAaTh: (OPMBI CYIIECTBOBAHHUSA XHMHUYECKUX JJIEMEHTOB (CBOOOIHBIE aTOMBI,
MPOCTBIC BEIIECTBA, CIOXKHBIC BellecTBa); TaOnmuuHyro Gopmy [lepuoaudeckoit CcHUCTEMBI
XUMHUYECKHX 3JIEMEHTOB; MOJoXeHue sneMeHTa B Tabmume J[. M. MenneneeBa, MCHONb3ys
MOHSTHS «IIEPUO», «TPYIIAy, «TJaBHAs MOATPYINIA», «IOO00YHAsl TOIATPYNIa»; CBOWHCTBA
BEIECTB (TBEPABIX, )KUJKHX, Ta3000pa3HbIX );

— OOBSCHATH CYIIHOCTh XMMHYCCKHX SIBJICHUH (C TOYKH 3PEHHUS ATOMHO-MOJIEKYJISIPHOTO
YYEHUs) ¥ UX TMPUHIIUITHAIBHOE OTIIMYUE OT (PU3HUYECKUX SIBICHUN;

— XapaKTepU30BaTh: OCHOBHBIE METO/IbI U3YUCHHS €CTECTBCHHBIX JUCIUILUINH (HaOII0aeHHE,
HKCHEPUMEHT, MOJICIIMPOBAHKE); BEIIECTBO IO €r0 XUMHYECKOW (opMyiie COriacHO IUIaHy:
KaueCTBEHHBI COCTaB, THUIl BellecTBa (IPOCTOE WIIM CIIOKHOE), KOJIWYECTBEHHBINH COCTaB,
OTHOCHUTEJIbHASL MOJIEKYJISIPHAsE Macca, COOTHOLIEHHE MacC 3JIEMEHTOB B BEILECTBE, MACCOBBIE
JIONTK DJIEMEHTOB B BEIIECTBE (MJI1 CIIOKHBIX BEIIECTB); POJIb XUMHUU (IOJIOKUTEIBHYIO U
OTPHUIATEIILHYIO0) B )KU3HU YEJIOBEKa, apTyMEHTHPOBATh CBOE OTHOIIEHHE K 3TOH mpobiieme;

— BBIYHCTATH OTHOCUTENBHYIO MOJEKYJISPHYI) MAacCy BEIIECTBA W MAacCOBYIO JOJIO
XUMHUYECKOT0 JIEMEHTA B COSIUHEHHUSIX;

— MPOBOAUTH HAONIOEHUS CBOICTB BEILIECTB U SIBJICHUNA, TIPOUCXOASIINX C BEIIECTBAMU;

— coOmroaTh TpaBWJIA TEXHWKU OC30MACHOCTH TIPU IPOBEICHWW HAONIOJACHHNA U
71a00pPaTOPHBIX OMBITOB.

Tonyuum 603M0dCHOCIIb HAYYUMBCAL:

— TMPUMEHSTh CIEAYyIOIIME TMOHATHS: XUMHUYECKHUH dJIeMEHTa, aToM, MOJIEeKyJa,
OTHOCHUTEJIbHAsl aTOMHAasi Macca, OTHOCUTENbHAs MOJIEKYJISIpHas Macca, MPOCTOE U CIOXKHOE
BEIIIECTBO, MAacCOBas JI0JISl BEIIECTBA, MOJIIPHBINA 00BEM;

— Ha3bIBaTh, ONPEIEIATh, XapaKTEPH30BATh BEIICCTBA, OOBICHATH SIBIICHUS M CBOWCTBA,
BBITIOJTHATH XUMUYECKUI KCTICPUMEHT;

— OOBSCHATH JICWCTBHE W3YYCHHBIX 3aKOHOMEPHOCTEH, YCTAHABIMBATH IPUYUHHO-
CJIEJICTBEHHBIC 3aBUCIMOCTH MEXy U3YUYCHHBIMU SBJICHHUSIMH U MTPOIIECCaAMU;

- o0Opamatbcsi ¢ JgabOpaTOPHBIM  O0OpYJAOBaHHEM, COONIOAATh TMpaBWIA TEXHHUKHU
0€30MacHOCTH, TMPOBOJUTH TPOCTHIE XHUMHUYECKHE ONBITHI, HAOMIOAATh 32 XUMUYECKUMU
TporieccaMi Ha YpOKe U B OBITY U OPOPMIISITH PE3YIIbTaThl HAOIOICHUH.

Conep:xxaHue Kypca BHEYPOUHOI 1esITeJIbHOCTH
Xumus B neHTpe ecrecTBo3HaHusA (11 yacoB)

Xumus Kak 4acTb ectecTBo3HaHus. [Ipeamer xumunu. XuMusi — 4acTh €CTECTBO3HAHMUS.
B3anmooTHOLIEHHs 4YelloBeKa M OKpyxkaromero mupa. llpenmer xumun. ®dusnueckue tena u
BeniecTBa. CBolcTBa BellecTB. [[puMeHeHre BENIECTB HA OCHOBE UX CBOMCTB.

HaGmroneHne # HKCIEPUMEHT KaK METOAbl HM3yYeHHUS €CTeCTBO3HAHHUS U XUMHH.
HaGmronenne kak OCHOBHOM METOJ| TMO3HAHUS OKPYKAIOIIETO MHUpA. YCJIOBHUS TPOBEICHHS
HaOmonenus. I'mmoreza. Okcmepument. Broa. Crpoenne mmamenu. JlaGopatopus u
obopytoBaHHE.

MogenupoBanue. Monenb, MoaenrpoBanre. OCOOEHHOCTH MOJICTTUPOBAHHS B reorpadum,
¢dbusuke, bnonmornu. Moaenu B 6nonorun. Mysixu. Moaenu B pusuke. DiieKTpodopHas MalllnHa.
I'eorpaduueckne monmenu. XUMHYECKHE MOJENU: TpEeAMETHbIE (MOIENM aTroma, MOJEKYJ,
XUMHUYECKHX U TPOMBIIUICHHBIX MPOU3BOJCTB), 3HAKOBBIC, WJIM CHMBOJIbHBIE (CHUMBOJIBI
AJIEMEHTOB, (OPMYJIBI BEIIECTB, YPABHEHUS PEAKIIHIA).

XUMHYECKHE 3HAKH M (QOpMysbl. XUMHUYCCKUHM dJIEMEHT. XHMHUYECKHe 3HaKku. Mx
0003Ha4YCHHE, IPOU3HOIICHUE. XUMUIeCcKHe (hOpMYITbl BemecTB. [IpocThie U CII0)KHBIC BEIIECTBA.
Nupnexcet u korddunmentsl. KauecTBEHHBIN 1 KOTUYECTBEHHBIN COCTAaB BEIIECTBA.



Xumus U pusnuka. YHUBEPCATbHBIM XapaKTep MOJ0KEHUH MOJICKYJIIPHO-KHHETHYECKOU
teopuu. lloHATns «atom», «Monekyna», «uoH». CrpoeHue BemlecTBa. Kpucrammmueckoe
cocTosiHue BelecTBa. Kpucramiueckue pemerku TBepasix BeuecTB. uddysus. bpoynosckoe
JBUKEHME. BeliecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS.

ArperatHble coctosiHusl BemlecTB. [loHsiTHE 00 arperaTHOM COCTOSIHUM BEIlECTBA.
dusnueckue U XuMu4yeckue spieHus. ['a3000pa3Hbie, )XUAKNE U TBEP/bIC BEecTBa. AMOp(hHBIC
BEIIIECTBA.

Xumus u reorpadus. Ctpoenue 3emin: aapo, MaHTHA, Kopa. Jlutocdepa. Munepainst u
TOpHBIE MOPOAbl. MarmMaTHUeCKHe U 0CaI0uHbIe (HEOpraHMYECKUe U OpraHuYecKue, B TOM YHCIie
U TOPIOYHE) TIOPOJIBI.

XuMus u Omonorusi. XUMHUYECKHH COCTaB >KUBOM KIETKU: HEOpraHuUdeckue (Boja H
MUHEpaJIbHbIE COJM) M OpraHudyeckue (O€nKH, MHUpbI, YIJIEBOJbl, BUTAMUHBI) BEILECTBA.
buonoruueckast poab Bozbl B kuBoi kietke. @otocunTe3. Xnopodmi. buonoruueckoe 3Haue-
HUE JKUPOB, OEJIKOB, A(PHUPHBIX MAacCeN, YIJIEBOJOB M BHTAMHUHOB ISl JKU3HEICSITEIHLHOCTH
OpraHU3MOB.

KauectBennble peakunn B xumuu. KadecTBeHHbIE peakunu. Pacnio3HaBaHHE BEIIECTB C
MIOMOLIBI0 KA4YECTBEHHBIX pEAKIM. AHanUTH4YeCKUi curHan. OnpenenseMoe BEIECTBO U
pEaKkTUB Ha HETo.

Hemoncmpayuu

- Komnexkmus pasnuyHslx npeameToB uiau ¢ortorpaduil MpeiMeToB W3 ATOMHUHUS IS
WUTIOCTPALUK UJIEN «CBOMCTBA — IPUMEHEHUEY.

- VYueOHOe 000pyaOBaHHE, UCIOJIB3YEeMOE Ha ypoKax (PU3MKH, OMOJIOTHH, Teorpapuu u
XUMUHU.

- DOnexktpodopHas MammHa B jaecTBuH. [eorpaduueckue monenu (riaolyc, Kaprta).
buonoruueckue mojenu (MyJsiKU OpraHOB M CUCTEM OPraHOB PACTEHUH, JKUBOTHBIX U YEJIOBEKA).
Ouznyeckue 1 XUMUYECKHE MO aTOMOB, MOJIEKYJI BEIIECTB U KPUCTAIUTMUECKUX PELIETOK.

— OOBeMHBIE U IapOCTEPHKHEBBIE MOJIENHN BOBI, YTIEKHCIOr0 U CEPHUCTOrO I'a30B, METaHa.

— OOpa3upl TBEpAbIX BEIIECTB KPHUCTAJUIMYECKOTO CTpoeHus. Mojenu KpHCTaUIMYecKuX
PEIIETOK.

— Bopa B Tpex arperaTHbIx cocTosiHUAX. Konekius KpucTauinueckux 1 aMOp(pHBIX BEIIECTB
U U3Jennil U3 HUX.

- Konnekuus MuHepanos (Ja3ypuT, KOPYH]I, XaJIbKOIUPUT, (IIFOOPUT, TaJIUT).

— Komnekuust ropHbIx mopop (TpaHHT, pa3audHble (OPMBI KajbIlUTa — MeJ, Mpamop,
W3BECTHSK).

- Komnekuus roprounx uckonaemsix (HeTb, KAMEHHBIH yroib, CIaHIbI, TOPD).
Jlemoncmpayuonnsle IKCnepumMenmol

- Hayunoe nabmoznenue u ero onucanue. Mzydenne cTpoeHus miIaMeHu.

— CrnupToBas 3KCTpaKkus XJI0popuiia U3 3€JIeHbIX JUCThEB PACTEHUH.

- «IlepenuBaHue» YrJIEKUCIOro ra3a B CTakaH Ha YPaBHOBEILIEHHBIX BECax.

— KauectBeHHas peakius Ha Kuciaopos. KauecTBeHHas peakiusl Ha yIJIEKUCIIbIN ra3.
Jlabopamopnvie onvimot

- PacnpocTtpaHeHue 3amaxa 01€KOJIOHa, TyXOB WIH J€30J0paHTa Kak mnpoiecc Auddy3uu.

- Habmronenue OpoyHOBCKOTO JBUKEHHS YaCTUUYEK YEPHOU TYILH 0] MUKPOCKOIIOM.

- Juddysus nepmanranara Kajaus B )KeJaTHHE.

-~ OO0napysxeHue d3pUPHBIX Macell B alleIbCHHOBOW KOPOYKE.

— MH3ydeHue rpaHuTa C MOMOIIBIO YBEIUYUTEILHOTO CTEKIIA.

- OmnpeneneHue cojep>kaHusi BOJbI B paCTCHUU.

— ObHnapysxeHue Macya B ceMeHax MOJICOIHEYHHKA U TPEIIKOTo opexa.

- OOHapykeHHe KpaxMasia B MIIICHUYHONU MYKE.

- BzaumopeiictBue ackOpOMHOBOW KHUCIOTHI ¢ Homom (ompeneneHue ButamuHa C B

Pa3IUYHbIX COKaX).

- IIpoayBaHue BbIIBIXa€MOT'O BO3yXa UYepe3 U3BECTKOBYIO BOJY.



— OO6HnapysxeHue U3BECTKOBOI BOJIbI CPEIN PA3IUYHBIX BEIIECTB.
Jlomawinue onvimul

- MH3roroBnenue Mojeneil MOJIEKYJl XMMUUYECKUX BEIIECTB U3 IUIACTUIIMHA.

- Judodysus caxapa B Boje.

—  OmBITHI ¢ TyCTOM 3aKPBHITON TIACTUKOBOM OYTHUIKOM.

- OOnapyxeHHe KpaxMaia B MPOIyKTaX MUTAHUS; TOIOKaX.
Ilpakmuueckasa paboma Ne 1. 3HakoMCTBO ¢ 1abopaTopHbIM 000pyaoBaHueM. [IpaBuia TEXHUKH
0€30MacCHOCTH.
Ilpakmuueckan padoma Ne 2. HabmogeHue 3a ropsuieil cBedoil. YcrpoilictBo u pabota
CIIUPTOBKHU.

MaremaTuka B xumMuu (9 4acon)

OTHOCUTENbHBIE aTOMHash M MOJIEKYJspHas Macchl. OTHOCUTENbHas aTOMHAas Macca
anemenTa. MonekysipHas macca. OmnpejieieHie OTHOCUTEIbHON aTOMHON MacChl XUMUYECKHUX
anemeHnToB 1o Tabnuue /1. 1. Menneneesa. HaxoxaeHne oTHOCUTEIHHONW MOJIEKYIISIPHON MacChl
Mo ¢opMyJie BEIECTBA KaK CYMMBI OTHOCUTEIIbHBIX aTOMHBIX MacC, COCTABJISIFOIINX BEIIECTBO
XUMUYECKUX HIIEMEHTOB.

MaccoBas 10Ji 37IEMEHTA B CII0KHOM BelecTBe. [IoHsATHE 0 MAaCCOBOI 10J1€ XUMHYECKOTO
JJIEeMEHTa B CIIOKHOM BEILECTBE M €€ pacueT mo dopmyne BemecTBa. Haxoxaenue (hopmysasi
BEIIIECTBA MO 3HAYECHMSIM MAaCCOBBIX JOJIEH OOpa3yIolUX €ro 3JIEMEHTOB (Il JBYX4acOBOTO
W3YUYEHHUS Kypca).

Uucteie BemecTBa U cMecu. Yucteie BemecTBa. Cmecu. ['eTeporeHHble 1 TOMOTEHHbBIS
cmecu. ['azoo0pa3Hbie (BO3MyX, MPUPOAHBIN Ta3), kuakue (HedTh), TBepable cMecH (TOpPHBIC
MOPO/IbI, KYJMHAPHBIE CMECH M CHHTETHYECKHE MOIOIINE CPECTBA).

Ob0bveMHas nons raza B cmecu. Omnpenenenue oO6beMHOUM monu rasa B cMecu. CocTaB
aTMOC(hepHOTO BO3yXa U MPUPOTHOTO Ta3a. Pacuer oObema m0ym raza B CMECH 10 €r0 00beMY U
Ha00O0pOT.

MaccoBast nmonst BemiecTBa B pacTBope. MaccoBas 0 BemecTBa B PacTBOpE.
Konuenrpauus. PactBoputenb MW pacTBOPEHHOE BemIecTBO. PacueT macchl pacTBOPEHHOTO
BEIIIECTBA 10 Macce PacTBOPA U MaCCOBOM J[0JIe PAaCTBOPEHHOT'O BEIIIECTBA.

MaccoBast nonsa npumeceid. [lonsaTre o yucTom BeliecTBe U mpuMecu. MaccoBasi 107
npuMecH B 00pasile MCXOMHOTro BemecTBa. OCHOBHOE BEIIECTBO. PacdyeT mMacchl OCHOBHOTO
BEILIECTBA 110 MAcCe BEIIECTBA, COACPIKAIIETO OMPEICTEHHYIO0 MACCOBYIO JOJII0 MPUMECEH.
Jemoncmpayuu

- Konnekuus pa3inyuHbIX BUIOB MpaMopa U U3JI€JIUNA U3 HETO.

— CMech peuHOro M caxapHOTo Mecka U UX pa3JiesieHue.

- Komnekuus Hegtu 1 HEYTENPOTYKTOB.

—  Komnexmsa OBITOBEIX CMECEN.

- Jlmarpamma coctaBa aTMOC(EpHOro Bo3ayxa. Jlmarpamma coctaBa MpUpOHOTO ra3a.

- Komnexuus «MuHepasbl ¥ TOPHBIE TIOPOIBI».
Jlomawinue onvimul

— HM3yuenue coctaBa HEKOTOPBIX OBITOBBIX U (PapMalIEBTUUECKUX MIPETAPATOB, COACPKAIINX
ONPEAEICHHYIO JIOII0 MPUMECEH.
Ilpakmuueckan padoma Ne 3. IlpurotoBieHue pacTBopa € 3aJaHHOW MAacCOBOH JoJiei
pPacTBOPEHHOTO BEIIECTRA.

SBnenus, npoucxoasimue ¢ Bemecrsamu (10 yacon)

Paznenenne cmeceil. CrnocoObl pas3zneneHus cMeced M O4YMCTKa BemiecTB. HekoTopsie
IIPOCTENIINE CIIOCOOBI pa3AeieHUs CMecei: TPOCeHBaHUE, pa3/IeJIeHHe CMEeCei IOPOIIIKOB JKelle3a
U Cepbl, OTCTAaNBaHUE, IEKAaHTALWs, IICHTPU(YTUPOBAHHE, PA3IECICHUE C TIOMOIIBIO ICTUTEIBHOM
BOPOHKH, (puinbTpoBanue. GuinbTpoBaHue B 1abopaTopuu, ObITY U Ha mpousBojcTBe. [loHsTHE O
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¢dunsTpate. Ancopouus. [lonsarre 06 amcopOumm u agcopOeHTaX. AKTUBUPOBAHHBIN YTroJib KaK
BaXXHEUIINH aicOpOeHT. Y CTpOHCTBO MPOTHUBOTA3A.

Juctwnsinusi, win neperonka. Juctwuianus (TeperoHka) Kak HpPOLECC BbIIETCHUS
BELIECTBA M3 JKUAKOM cmecHu. JlMCTWUIMpPOBaHHas BoJa M 00JAacCTH €€ IPHUMEHEHUS.
Kpucrannuzauus wnu BeimapuBanue. Kpucramimszanuss M BblIapuBaHue B Jabopartopuu
(xpuctammsaropsl ¥ (apopoBbie YAIIKK JJIS BhIMapuBaHus) U npupoze. lleperonka HedTH.
Hedrenponyxrsl. @pakiimoHHas meperoHKa »HuIKOro Bo3ayxa.

XWMHUYECKUE PEAKLUU. Y CIOBHS NPOTEKAHUA U IPEKPAIICHUS XUMHUYECKUX PEaKIMi.
XHUMHUECKHE PEaklUMM KakK MpoLecCc MpeBpalleHUusl OJHUX BEUIECTB B Jpyrue. Y ClOBUsA
OPOTEKaHUsl XUMHUYECKUX peakuuil. ConpuKOCHOBEHHE (KOHTAKT) BEIIECTB, HarpeBaHMUE.
Karanuzarop. Marubutop. YpasieHue peakiiusiMu rOpeHusl.

[Ipu3Haky xuMudeckux peakiuil. [Ipu3HakM XMMUYECKHX pEeakLMW: U3MEHEHHE IBETa,
o0Opa3oBaHHE OCajKa, paCTBOPEHUE IMOJIYYEHHOTO OCaJlKa, BBIJEIICHUE Ta3a, MOsBICHUE 3amaxa,
BbIJIEJICHUE U HU TIOTJIONIEHUE TEIUIOTHI.

Hemoncmpayuu
—  @wunetp lloTtTa. Boponka broxnepa. Y cranoBka st GUIBTPOBAHUS TI0]T BAKYYMOM.
- PecnuparopHble Macku U MapJieBbI€ TIOBSI3KH.
— IIpotuBoras u ero ycTpoucTBO.
- Komnexuus «HedTs 1 HEPTETPOAYKTHD».
Jlemoncmpayuonnvie IKCnepumenmol
- Paznernenue cMecu MOpOLIKA CEPHI U KENE3HBIX OIUIIOK.
- Paszgenenne cmecu nopouka cepsl U MeCKa.
- Paznenenue cMecu BOJbI U PACTUTEIBHOIO MacCIa ¢ IOMOIIBIO LIEJIUTEIBHON BOPOHKH.
— IlonmyueHue IUCTHWIIMPOBAHHOM BOJABI C IOMOIIBIO J1A0OPAaTOPHON YCTAaHOBKH IS

NEPETOHKU JKUJKOCTEH.

- Paznenenue cMecu nepMaHraHara u IMxpomara Kajlus CocoOOM KpUCTAIIITU3alUu.

- B3saumopneicTBHe KeNe3HbIX ONMUIOK U MOPOILKA CEPbl IPU HAIPEBAHUU.

- Ilomyuenue yrimekuciioro raza B3auMOACHCTBHEM MpaMopa ¢ KHUCJIOTON M OOHapyKeHHE
€ro C IIOMOILBIO U3BECTKOBON BOJIBI.

- Karanuruueckoe pasiiokeHue mepokcuia Bojopoa (Katain3aTop — AUOKCH]I MapraHia

(V).

— OOHapyskeHue pacTBOpa LIEJIOUN C TTIOMOIIBIO HHUKATOPA.

- BsaumogeiicTBue pacTBOpa I€pMaHraHaTa Kajusi M pacTBOpa JAMXpomaTa Kalus ¢

pPacTBOpPOM CyJb(HUTA HATPHUSL.

- BzaummopeiicTBre pacTBOpa epMaHTaHaTa Kajus ¢ aCKOPOUMHOBOM KUCIOTOM.

- BzaumogeiicTBuE XJ10pHU/Ia XKeJe3a C )KEITOM KPOBSIHOW COJIBIO M THAPOKCUIOM HATPHS.

- BsaumopeiictBue ruapokcuna xenesa (I1I) ¢ pactBopom conasiHON KUCIOTHI.
Jlabopamopubvie onvimul

- AncopOuust KyKypy3HBIMH MAJIOYKaMHU TIAPOB MaXy4nX BEIIECTB.

— H3yueHue ycTpoicTBa 32KUTAJIKU U TIJITAMEHH.
domawinue onvimot

- Pa3zgenenne cmecu cyxoro MoJjIoKa U pe4HOrO IecKa.

— OrtcrauBaHue B3BECU MOPOUIKA JJIs1 YUCTKH ITOCY/IbI B BOJIE U €€ IEKaHTaLUs.

— AzcopOuus akTHBUPOBAHHBIM YTJIEM KpPacCSAUIMX BEUIECTB METCH-KOJbI.

- PacTtBopenue B Boae Tabnetku acnupuna YIICA.

— IIpuroroBneHune n3BECTKOBOM BOJABI U OMBITHI C HEM.

- MW3yuenwne cocraBa CMC.
Ilpakmuueckasa paooma Ne 4. BeipanuBanve KpUCTAIOB COIU (IOMAITHUAN SKCIIEPUMEHT).
Ilpakmuueckan paboma Ne 5. OuncTka NOBApEHHOU COJIH.
Ilpakmuueckaa padoma Ne 6. VI3ydeHue npoliecca KOppO3UH Kejesa.

Pacckasbl mo xummum (3 yaca)



Yuenuueckaa kongpepenyusn. «Bpiaronuecss pycCKue yu4eHbIe-XUMUKN.

Koukypc cooowenun yuawjuxca. «Moe 100MMO€ XHMHYECKOE BELIECTBO» (OTKpBITHE,
II0JIyYE€HUE U 3HAUCHHUE).

Konxkypc yuenuueckux npoexkmoe. KoHKypc MOCBSIIEH U3yUYEHUIO XUMHUUECKUX PEAKLUI.

TemaTn4eckoe IJIAHUPOBAHUE

No | Conepxanue Koin-Bo yacoB
Teopus MIPAKTHKA BCET0
1 XuMus B LIECHTPE €CTECTBO3HAHUS 9 2 11
2 MaTteMaTrnKa B XHMHH 8 1 9
3 SBneHus, TPOUCXOISIINE C BEIIECTBAMHU 7 3 10
4 Pacckassl o xumun - 4 4
NTOI'O 24 10 34

Y4eOHO-MeTOAMYECKOE, MATEPUATbHO-TEXHNYEeCKOe, MH(OPMAIIMOHHOE o0ecredeHne
Y4eOHO-MeTOANYECKUIT KOMILIEKT YYUTeJIA:

1. ApramonoBa MW.I'., Caralimaunas B.B. Ilpaktudyeckue paboThl ¢ HCCIEAOBAaHUEM
JIEKapCTBEHHBIX MPENapaToB M CPEACTB ObITOBOM XxuMuu.// Xumus B mkode.- 2002.-Ne 9. c. 73-80
2. baxenoa O.JO. Ilpecc-kondepennus "Heopranumdeckue coenuMHEHHS B Hamieidl >xu3Hu'//
Xumus B mkose.-2005.-Ne 3.-c. 67-74.

3. l'abpuensan O.C. Xumus. 9 kinacc. - M.: Jlpoda, 2010 -2013.

4. I'abpuensu O.C., JIpicoBa I'.I'. Xumus. 11 kmace.- M.: Ipoda, 2010.

5. 'onoBuep B.H. IIpakTukym-0000111eHHE 110 KypCy OPraHMYECKOW XUMHH.// XUMHsI B TIIKOJIE. -
1999.- Ne 3.- c. 58-64

6. I'pocce D., BaiicmanTens X. Xumus 11 mo0o3HaTenbHbIX. — JI.: Xumus, 1985

7. 3anonbckux [.}O. DnextuBHbIi Kype "Xumus B 0bITy".// Xumus B mkoie. -2005.-Ne 5.- ¢. 15-
26

8. Ceseproxuna T.B. Crapple OnbITH C HOBBIM cojiepkanueM. // Xumus B mkode.-1999.- Ne 3.- c.
64-70

9. CrpoiikoBa C.U. ®akynpratuBHBIN Kypc "Xumus u numa". // Xumus B mkone.-2005.- Ne 5.- c.
18-29

10. SAxoBumuH JI.A. X¥MHUYECKHE OMBITHI C JIEKAPCTBEHHBIMH BeIeCTBAMH. // XUMUS B HIKOJIE. -
2004.-Ne 9.-C. 61-65.

Y4eOHO-MeTOANYECKU I KOMILIEKT YYaIINXC:

labpuensn O.C. Xumus. Boansiii kypc.M.: [Ipocda, 2013



KanennapHo-remaTnyeckoe INIAHUPOBaHHU e
«ITepBble maru B xumumn» 7 kiaace 34 yaca

Ne Tema Kou-Bo Jara/
YacoB | KOPPEeKTHPOBKAa
1 XuMHS KaK 4acTb ecTecTBO3HaHus. [Ipeamer xumMun 1
2 HabmtoneHue 1 SKCepUMEHT Kak METOIbl M3yUYEeHHUs 1
€CTECTBO3HAHUS Y XUMHHU
3 [TpaxTrueckas padora Ne 1 «3HaKOMCTBO C 1
nabopaTopHbIM 000pynoBaHueM. [IpaBuia TeXHUKU
0€30M1aCHOCTH
4 [Tpaktuueckas padora Ne 2 «HaGmronenue 3a ropsueit 1
CBEUOH. YCTPONCTBO M pabOTa CHTUPTOBKNY
5 MonenupoBanue. JlabopaTopHsIii onbIT «Jlornueckoe 1
MOCTPOCHHUE MOJIEJIM HEBUIUMOT'O OOBEKTa
6 XUMHUYECKUE 3HAKU U (HOPMYJIBI 1
7 Xumus 1 pu3nka 1
8 ArperatHble COCTOSIHUS BEILECTB 1
9 Xumus u reorpadus. JIabopaTopHbIii ONBIT 1
«V3ydeHue rpaHnTa ¢ HOMOIBIO YBEITHUUTEIBHOTO
CTEKJIa»
10 Xumust u 6uonorus. JlabopaTopHbIit OMBIT 1
«Omnpenenenue coepkaHust BOABI B PACTCHUH.
OO6HapyxeHue 3(pUpHBIX Maces B areIbCHHOBOM
kopke. OOHapy)keHHE Maciaa B CEeMEHaX
MOJICOJTHEYHHKA, KpaxMaJla B MIIEHUYHOU MyKe»
11 KauecTBeHHBIE peaKIMy B XUMHUH 1
12 OTHOcUTENbHBIE ATOMHAsl U MOJIEKYJISIpHASI MacChl 1
13 MaccoBast 10J1s1 2JIEMEHTA B CJI0KHOM BELIECTBE 1
14 YucThle BelecTBa U CMECH 1
15 O0beMHast 107151 Ta3a B CMECH 1
16 MaccoBas 103151 BelIeCTBa B pacTBOpE 1
17 [Tpaktuueckas padota Ne 3 «IIpurotoBnenue pacTsopa 1
C 3aJIaHHOM MaCCOBOM J10JIE paCTBOPEHHOTO
BEIIECTBAY
18 MaccoBast 10Jis TpuMecei 1
19 Pemenne 3amad u ynpakueHui 1mo reme «MareMaTuka 1
B XUMHUU»
20 XUMHYECKUE 3araJIku 1
21-22 | Paznenenne Cmeceit. CiocoOBI pa3/ieieHus CMECceH. 2
[Tpaktuueckas padora Ne 4 «BrIpamuBanue
KPHUCTAJJIOB COJIN
23 @unsrpoBanue. JlabopaTopHslii onbIT «M3roToBIeHNE 1
0OBIYHOTO M CKJIQAYaTOro (PUIBTPOB U3
bubTpoBaNIEHON OyMaru wim OyMa>KHOU caliheTKu».
24 AncopOrust 1
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25

JIMCTUNIAIMS, WK TIEPETOHKA

26 OO6cyxaeHne pe3ynbTaToB MPaKTHYecKoi paboTsl Ne 4
«BpIpanBanne KPUCTAIIIOB COIII

27 [TpakTrueckas padora Ne 5 «OuncTka noBapeHHON
COJI»

28 [TpakTuueckas padota Ne 6 «/3ydenue mporecca
KOPPO3HH jKeJIe3a»

29 XUMHYECKUE pEeaKIMU. Y CIIOBUS IPOTEKAHUS U
IpEKpaIleHUs] XUMUUYECKUX peaKklui

30-31 | [Ipm3HaKky XUMHYECKUX peaknuii. JlabopaTopHbIii

onbIT «B3aumojeiicTBue yKCyCHON KUCIIOTHI C TUThE-
BOI1 conoii (TuapokapOboHaTOM HaTpust). Y lajeHue
ISITEH OT pacTBOpa Homa»

32 OO0cyxIeHHEe Pe3yIbTATOB MPAKTUIECKOM PaboThl Ne 6
«M3ydeHue npouecca KOPPO3UH JKejle3an

33 VYuenunueckas koH(pepeHuus «Boaaronmecs pycckue
YUEHBIE - XHMUKH

34 Konkypc coobmenuii yuammxcst «Moé€ mobumoe

XHUMHYCCKOC BEUICCTBO»
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