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[Tporpamma Kypca BHEYPOUHOU NESATEIBHOCTH Il 00yJaroIuXcs 7 KJIaCCOB COCTaBJICHA
corjlacHO Mpukazy MuHucrepcTBa oOpazoBanus U Hayku Poccuiickoit denepanyn oT
17.12.2010 r. Ne 1897 (B pen. [Ipuxa3oB MunobpHayku Poccun ot 29.12.2014 1. Ne 1644, ot
31.12.2015 r. Ne1577) «O06 yTBepxkacHUH GeaepabHOr0 rocyIapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOTO o0miero oopasoBanus» (3aperucrpupoan Muntocrom Poccun
01.02.2011r. Ne19644).

Pabouas nmporpamMma Kypca BHEYpOUHOU AEATEIBHOCTH s 7 Kiacca
npelycMaTpuBaeT U3yuyeHue XuMuu B 00bEme 34 yacoB B roJi, 1 yac B Hezelo,

COOTBETCTBYET MPUMEPHOI mporpamme «Xumus. 7 kinacc. Beogasriii kype. O.C. I'abpuensH,
N.I". OctpoymoB, A.K. AXIeOMHUH.

esan kypcea:

— ¢opMUpOBaHKE €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS IIKOJILHUKOB, Pa3BUTHE TUYHOCTH
pebenka

— pa3BUTHE UCCIEAOBATEIBCKOTO MOAX0AA K U3YUEHHUIO OKPYKAIOILIEr0 MUPA;

— BBEJICHME y4aluxcs 7 Kjacca B CoJiepyKaHue IpeaMeTa XUMUU;

— OCBOEHHE BaKHEUIINX 3HAHUN 00 OCHOBHBIX OHATHUAX XUMUU Ha SKCIIEPUMEHTAIILHOM U
ATOMHO-MOJIEKYJIIPHOM YPOBHE;

— ¢opMHUpOBaHNE HABBIKOB MPUMEHEHUS MOTYYCHHBIX 3HAHUM U yMEHUH 1711 6€3011acHOTO
UCTIOJIb30BAaHUS BEIIECTB U MAaTEPHUAJIOB B OBITY, PEIICHHsSI TPAKTHYECKHUX 33/1a4 B TOBCETHEBHOM
JKU3HU, IPEAYTPERKICHUS SABJICHUN, HAHOCALIMX BPE]l 3/I0POBBIO YEIOBEKA U OKPYXkKarolen
cpene.

3agaum BHEYPOUYHOI 1eATeJIbHOCTH:

— ¢opMHpOBaHUE IEPBUYHBIC TPEACTABICHHUS O IOHATHUSX: TEJO, BEIIECTBO, MOJIEKYJa, aTOM,
XUMUYECKHUM 3JIEMEHT;

— O3HaKOMJIEHHE C MpocTeiIel kiaccupukanye BemecTs (110 arperaTHOMy COCTOSIHHUIO, T10
COCTaBy), ¢ onucanueM (GU3NYECKUX CBOWCTB 3HAKOMBIX BEIIECTB, C PU3NYECKUMU SIBICHUSIMH U
XUMUYECKUMH PEAKIUSIMU;

— oTpaboTKa TeX MPeIMETHBIX 3HAaHUI U YMEHHII (B IEPBYIO OUepEIb SKCIIEPUMEHTANbHBIE
YMEHHUS, a TAK)Ke YMEHUS pelIaTh pacueTHbHIE 3a/1a4n), Ha (POPMUPOBAHHUE KOTOPHIX HE XBATAET
BPEMEHU IIPU U3YYEHUU XUMHH B 8-M U 9-M Kjaccax;

— O3HaKOMJIEHHUE C SIPKMMHU, 3aHUMaTEIbHBIMU, SMOI[MOHATILHO HACBIIIEHHBIMU ATIN30/1aMU
CTAHOBJICHUS U PA3BUTUSI XUMHUHU, YETO YUUTEIb, HAXOSACh B BEUHOM LIEUTHOTE, IOYTH HE MOKET
cebe MO3BOJIUTE;

— ¢hopMHUpOBaHUE TPAKTHUECKUX YMEHUHN U HaBBIKOB, HAIIPUMEP YMEHUS pa3/iesaTh CMECH,
HCIIOJIBb3YSl METO/Ibl OTCTaWBaHUs, (PUIBTPOBAHUS, BbIIAPUBAHMS; YMEHUS HAOIIOAaTh U
OOBSICHATH XUMUYECKHUE SIBICHUS, IPOUCXOAIINE B IPUPOAE, ObITY, IEMOHCTPUPYEMBbIE
YUHTEIEeM; YMEHHUS padoTaTh C BEIIECTBAMU, BBIIIOJIHATH HECIOKHbIE XUMUYECKUE OTIBITHI,
coOroaaTh MpaBuiIa TEXHUKU 0€30MaCHOCTH;

— paclIMpEeHne MPEICTABICHUN YJalIuXcs O BAKHEHIINX BEIIECTBAX, UX

CBOMCTBAX, POJM B IPUPOJAE U KU3HU YEIIOBEKA;

— (opMUPOBAHKE YCTONYHUBOIO MO3HABATEILHOTO HHTEPECA K XUMHUH,

KOMMYHUKATUBHON KOMIIETEHLIUH;

JINYHOCTHBIE pPe3yJIbTAThI

ByayT cdpopmupoBansl:
® B BOCIIUTAHUM POCCUICKOM I'paKJaHCKON UACHTUYHOCTHU: MAaTPUOTU3MA, YBAXKEHUS K
OrteuecTBy, UyBCTBA OTBETCTBEHHOCTH M J0JIra niepes; PoauHoM, TOpIOCTH 3a pOCCHICKYIO
XUMHUYECKYIO HAYKY;
®4yyBCTBAa OCO3HAHHOTI'0, YBAXKUTEJILHOTO U I0OPOKENaTeIbHOTO0 OTHOUIEHHS K IPYTOMY
4eJI0OBEKY, €M0 MHEHUIO, MUPOBO33PEHHUIO, TOTOBHOCTH BECTH JUAJIOT;
eIpaBmia 6€30MACHOTO MOBEACHHS B UYPE3BbIYANHBIX CUTYALIUSAX, OCO3HAHUE
HE00XO0IMMOCTH 3aIlUTHI OKpYXKaroIei cpenbl ¥ (opMUPOBaHKE IIEHHOCTHU 37I0POBOTO U
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6e30macHoro 0opasa >KU3HU;
®0CHOBBI COBPEMEHHON XUMHUKO- 9KOJIOTUYECKOH KyJIbTYphl U MBIIUIEHUS
KaK 4aCTH dKOJIOTMYECKOU KYJIbTYpPHI.

MoryT ObITh C(HOPMUPOBAHBI:
®MOTHBAIMH K OOYUSHHIO U IeJICHANPABICHHON T03HABATEIbHOM JeSITeIbHOCTH,
TFOTOBHOCTH U CIIOCOOHOCTH 00yYaroIUXCsl K CaMOpPa3BUTHIO U caMOOOPa30BaHUIO
®)CTETHYECKOE CO3HAHUE, TBOPUYECKAS ACATEIBHOCTh U ()OPMHUPOBAHNE HPABCTBEHHBIX
YYBCTB M HPABCTBEHHOI'O IIOBEJICHUS, OCO3HAHHOT'O U OTBETCTBEHHOI'O OTHOILIEHUS K
COOCTBEHHBIM ITOCTYIIKaM

IIpeaMeTHBbIe pe3y/IbTaThI:

BrllyCKHHMK Hay4duTCA:
®XapaKTepU30BaTh OCHOBHbBIC METO/Ibl IO3HAHUSA: HAOIIOIEHUE, U3MEPEHHUE, SKCIIEPUMEHT;
@ OIMCHIBATh CBOMCTBA TBEP/BIX, XKHUJKHUX, Ta3000pa3HbIX BELIECTB, BBIIEIAS UX CYLIECTBEHHbIE
HPU3HAKH;
®PACKPHIBATh CMbBICII OCHOBHBIX XUMUYECKHUX OHATUN «aTOM», «MOJIEKYJIa»,  «XUMHUYECKHUU
3JIEMEHTY, «IIPOCTOE BELIECTBOY, «CII0KHOE BEIIECTBOY, «BAIIEHTHOCTHY, «XUMHUYECKas
peakuus», UCIO0JIb3Ys 3HAKOBYIO CUCTEMY XUMHUH;
®PACKPBIBATh CMBICI 3aKOHOB COXPAHEHHUsI MacChl BELIECTB, IOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJIIPHOM TEOPUH;
®Da3IMyaTh XUMHUUECKUE U (PU3NYECKUE SBICHUS;
®Ha3bIBaTh XUMUYECKUE IJIEMEHTBI;
®0IIpeIeNATh COCTAaB BELIECTB M0 uX (hopmyiam;
@ OIPE/EINIATh TUIl XUMUYECKUX PEaKuii;
®HAa3bIBATh MPU3HAKU U YCIOBUS NPOTEKAHUS XUMUYECKUX PEaKIHA;
®BLISIBJISITH IPU3HAKU, CBUJIETEIBCTBYIOIINE O IPOTEKAaHUM XUMUUECKON pEeaKLMU IIPU
BBINOJIHEHUY XMMHUYECKOI'O OIIBITA;
e co0Io1aTh MpaBmiIa 0€30MacHON PadOThI IPU POBEICHUH OTIBITOB;
®110J1b30BAThHCS JIAOOPATOPHBIM 000PYAOBAaHUEM U IIOCYIOM;
@ BHLIYHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MacChl BELECTB;
® BLIUHUCIIATH MACCOBYIO JI0JII0 XMMUYECKOI0 3JIEMEHTA 110 (JOPMYIIe COSIMHEHUS;
® BLIYHUCIISATH KOJIMYECTBO, 00EM MJTH MAcCy BEIIeCcTBa Mo popmyiie
®XapaKTepu30BaTh (PU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIBI;
®PACKpPBIBATh CMBICII IIOHSATHUS «PacTBOPY;
®BBIYHCIISITH MACCOBYIO JI0JIF0 PACTBOPEHHOTO BEILIECTBA B PACTBOPE;
®[IPUTOTOBJIATH PACTBOPHI C ONIPEACIICHHON MAacCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA;
®IPaMOTHO OOpAIATHCS C BEIIECTBAMH B ITOBCETHEBHOM JKHU3HU.

BbInyCKHUK TOTyYUT BO3MOKHOCTb HayYUThCS:
®BBIJIBUTaTh U MPOBEPATH HKCIIEPUMEHTAIBHO FMIIOTE3bI O XMMUUYECKUX CBOMCTBAX
BEIIECTB Ha OCHOBE UX COCTaBa U CTPOEHUS, X CLIOCOOHOCTH BCTYIATh B XUMUYECKHE
peakuuy, 0 XapakTepe U NPOAYKTax pa3IndHbIX XUMUYECKUX PEAKIIM;
®1ICII0JIb30BaTh IPUOOPETEHHBIE 3HAHUS JJIs1 IKOJIOTUYECKU TPAMOTHOT'O TIOBEJICHUS B
OKpYXKarollleu cpere;
®1ICII0JIb30BaTh IPUOOPETEHHBIE KITIOUEBbIE KOMIIETEHIIMH ITPH BBIITOJIHEHUHU IPOEKTOB U
y4eOHO-HUCCIIEI0BATENIbCKUX 3a/1a4 [0 U3YUYEHHUIO CBOMCTB, CIOCOOOB MOJIyUEHHS U
pacro3HaBaHMsI BEIIECTB;
©00BEKTUBHO OIIEHUBATH HH(POPMAIIUIO O BEIIECTBAX M XUMHUECKUX poIleccax;
O KPUTHYECKH OTHOCUTHCS K NICEBAOHAYYHON HH(pOpMaLMK, HEA0OPOCOBECTHOH pekiame
B CPEJICTBAX MAacCOBOM MH(OpMALINH;
©0CO3HaBaTh 3HAUYEHUE TEOPETUUECKUX 3HAHUN M0 XUMUH JIJISl TPAKTUYECKOM
JESTEIIBHOCTH YEJIOBEKA,
®C03/aBaTh MOJENU U CXEMBI I PellIeHus] y4eOHbIX U MO3HABATENIbHBIX 33/1a4;
MOHUMATh HEOOXOAUMOCTh COOJIOICHNS IPEANUCAHHUM, TIPeAIaraéMbIX B HHCTPYKIIHAX
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10 UCTIOJIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMHUU H .
®II0HUMATh POJIb XMMHUU B JKU3HU YEJIOBEKa U OOIIECTBA, )KUBOW U HEXUBOU IIPUPOAY
®IIepBOHAYaJIbHBIM MIPEACTABICHUAM O BELIECTBAX, UX IPEBPALLCHUSIX U
IIPAKTUYECKOM IIPUMEHEHUH;
®ICII0JIb30BATh NOHATUWHBIN annapaT XUMUN: XUMUYECKUH AJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHTEJIbHAS aTOMHAsl U MOJIEKYJIIpHAsi MacChl, BELIECTBO, (PU3MUYECKHE U XUMUYECKUE
ABJICHUS, XUMUYECKas pEaKIIUs;
®ICII0JIb30BaTh CUMBOJINYECKUH SI3bIK XUMUHU: CUMBOJIBI XUMUYECKUX JIEMEHTOB,
(OopMyIIbI XUMHUECKUX BEIIECTB; KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHUS, XUMUYECKHIX
IIPEBPALICHUI HEOPraHMYECKUX U OPTaHUYECKUX BELIECTB TaK U OCHOBBI MHOTHMX SIBJICHUU
JKUBOU U HEXKUBOHU IIPUPOJBL;
®BJIaJIeTh OCHOBAMH XMMHUYECKON I'PaMOTHOCTH: CHOCOOHOCTBIO aHAJIM3UPOBATh U
00BEKTHBHO OIICHUBATH )KU3HEHHBIE CUTYalllH, CBA3aHHBIC C XUMHEH, HABBIKAMH 0€3011acCHOTO
oOpalleHus ¢ BEIECTBAMH, HCII0JIb3YEMbIMU B IOBCEHEBHOM KU3HU; YMEHUEM aHAJIM3UPOBATh
Y TUTaHUPOBATh HKOJIOTMYECKU O€3011aCHOE MTOBEACHHE B LIEISIX COXPAHEHUS 3/10pPOBbS U
OKpYXKaroIlllel Cpebl;
®1ICII0JIb30BaTh PA3JIMYHBIE METO/IbI U3YUEHHUSI BEILIECTB: HAOIIOCHUS 3a UX
IIPEBPALICHUSIMU [IPU IIPOBEIECHNUN HECIIOKHBIX XMMHUYECKHUX 3KCIIEPUMEHTOB C UCIIOJIb30BAHUEM
71a00paTOPHOTO 0OOPYAOBAHUS U IPUOOPOB;

BBINyCKHMK IIOJTyYUT BO3MOYKHOCTD HAyUUTHCS:
®IpaMOTHO 00pallaThCs C BEIIECTBAMU B IIOBCEIHEBHOM JKU3HH;
©0C03HaBaTh HEOOXOAUMOCTb COOJIIOICHUS ITPABUI SKOJIOTUYECKH O€3011aCHOTrO
MOBEJICHUS B OKPYKAIOUIEH TPUPOJHON CpEeIE;
®II0HUMAaTh CMBICII U HEOOXOIUMOCTh COOJIIOACHUS PEANUCaHHUMN, IPeAIaracMbIX B
WHCTPYKIHUAX 10 UCTIOIB30BAHMIO JICKAPCTB, CPEJCTB OBITOBOM XUMUH U JIP.;
®ICII0JIb30BaTh KJIIOYEBbIE KOMIIETEHTHOCTH IIPU BBIIIOJIHEHUH TBOPYECKUX
[TpoekToB, NOCBAILIEHHBIX OTKPBITHIO, ITOJIYYEHUIO U IPUMEHEHUIO BEILIECTB;
®Da3BMUBATh KOMMYHHUKaTUBHYIO KOMIIETEHTHOCTD, UCIIOJIb3Ysl CPEACTBA YCTHOM U
NUCHbMEHHOW KOMMYHHKAIIMH IIPU pabOTe ¢ TEKCTaMU Y4eOHUKA U JJOTTOTHUTEIHHON
JUTEPATypPOii, CIIPaBOYHBIMH TAOIUIIAMU, IPOSIBJIATH TOTOBHOCTh K YBR)KEHUIO MHON TOUKU
3peHus IpU 00CYKIEHUU PE3yIbTaTOB BHIIOJIHEHHON padOTHI;
©00BEKTUBHO OLIEHUBATh MH(DOPMAIIUIO O BEIIECTBaX M XUMHUYECKUX Ipolieccax,
KPUTHYECKH OTHOCUTHCS K NICEBAOHAYYHOU HH(OpMaLINK, HeA0OPOCOBECTHO pekiiame,
KacarolENCs UCTIOIb30BaHMs Pa3INYHbIX BEIIECTB.
©CO3HaBaTh 3HAYEHHUE TEOPETUUECKUX 3HAHUH JJI IPAKTUUECKOH 1eATeIbHOCTH
4eJI0BEKa;
®pa3BUBaTh UH(OPMALMOHHYIO KOMIIETEHTHOCTh MIOCPEICTBOM YIIIyOJIeHUS 3HaHUHN 00
VCTOPUU CTAaHOBJIEHHUS XMMHUECKON HaYKH, €€ OCHOBHBIX MOHATHUH, a TAKKE O COBPEMEHHBIX
JOCTHKEHUSX HAYKU U TEXHUKHU;

MeTtanpeaMeTHBIMH pe3yJIbTATAMH

Perynarusneie YV /I:

BbInycKHUK Hay4UTCS
® CaMOCTOSITEILHO 00OHAPYKUBATh U (HOPMYIHUPOBATH YUEOHYIO TPOOJIEMY, OIIPEAEISATD 1IEh
y4eOHOI e TeTbHOCTH, BEIOUPATh TEMY IIPOEKTA.
®BLIJIBUTaTh BEPCUU PEIIeHUs IPOOJIEMbl, 0CO3HABATh KOHEUHBIN pe3y/bTaT, BEIOUPATh U3
IPEJIOKEHHBIX U CAMOCTOSTENBHO UCKATh CPEACTBA JOCTUKEHUS 1IEIIH.
©COCTAaBIIAThH (MHAMBUYAJIBHO UM B TPYIIIE) IJIaH pelieHusl MpoOIeMbl (BBITOJIHEHUS
IPOEKTA).
epaloTasl 10 TUIaHy, CBEPATh CBOU JEHCTBUS C LIENbIO U, TP HEOOXOAUMOCTH, UCIIPABIIATH
OLIMOKH CaMOCTOSATENBHO.
®B JI1AJIOTEe C YUUTENIEM COBEPIIEHCTBOBATh CAMOCTOSITENIbHO BhIpaOOTaHHbIE KPUTEPUU
OLICHKH.
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eCpeICTBOM (POPMUPOBAHUS PETYIATUBHBIX Y Y] CiTy’KaT TEXHOJIOTUs TPOOIEMHOTO AUAajIora
Ha JTalle U3y4eHUs HOBOIO0 MaTepuasa U TEXHOJIOTUs OLleHUBaHUs 00pa30BaTeNbHbIX
JOCTHKEHUH (y4eOHBIX YCIIEXOB).

BbInyCKHHK MOXKET HAYUUThCSA:
®pa3BUBATh U TPEHUPOBATH CBOK HAOJIIOJATENBHOCTD;
® CTaBUTH 1IeJIM IPOBECHUS HAOIIOACHUN U OIIBITOB;
®OCYIIECTBIISATH KOHTPOJIb IIPU MPOBEICHIH HAOJIOACHUH U OTIBITOB;
®[JITAHUPOBATh COOCTBEHHOE yJYacTHe B IPOEKTHOM JIeATEIbHOCTH (C ONOpoii Ha
n1abI0H B pabouelt TeTpaim).

Ilo3naBarenpubie YV /:

BrInnyCkHMK HayduTcs
® aHAIM3UPOBATh, CPABHUBATH, KiIaccu(uuupoBarh U 00001aTh (PaKThI U SBJICHHUS, BBISBISAThH
IIPUYMHBI U CIIEJICTBUS IPOCTBIX SIBICHUN;
®OCYIIECTBIISATH CPABHEHHE, CAMOCTOSITENILHO BHIOMpPAs OCHOBAHUS U KPUTEPUH JIJIS
yKa3aHHBIX JOTMUYECKUX OIEpaluii; CTPOUTH KJIaCCH(PUKALNIO HA OCHOBE TUXOTOMHUYECKOTO
JeneHus (Ha OCHOBE OTPHIIAHUS);
® CTPOUTH JIOTUYECKOE PACCYXkICHUE, BKIIOYAIOIIEEe YCTAHOBICHUE IPUYMHHO-CIIEICTBEHHBIX
CBSI3CH;
€C03/aBaTh CXEMaTUUYECKUE MOJIEH C BbIICJICHUEM CYIIECTBEHHbBIX XapaKTEPUCTUK O0BEKTA.
® OIMCHIBAaTh CBOMCTBA BEILIECTB, BHIAEISSA UX CYLIECTBEHHbIE IPU3HAKH;
®1ICII0JIb30BaTh YMEHUS U HABBIKU Pa3JIMYHbIX BUJIOB [I03HABATEIbHOM IESTEIbHOCTH,
B IPUMEHEHUN OCHOBHBIX METOJIOB IMO3HAHUS (CUCTEMHO- MH(POPMAIIMOHHBIN aHAIH3,
MOJIEJIMPOBAHUE) JUISl U3YUEHUSI PA3JIMUYHbBIX CTOPOH OKPYXAIOUIeH 1eHCTBUTENILHOCTH;
®1ICII0JIb30BAaTh OCHOBHBIE MHTEIUIEKTYalbHBIE OTNIepallii B (HOPMYJINPOBAHUU THUIIOTES,
aHaJIN3 , CpPaBHEHHE, 0000LIEHHE, CUCTEMATU3AlMS], BBIIBJICHUE IPUYUHHO-CIIEACTBEHHBIX
CBsI3€H, IOMCK aHAJIOrOB;

BbIyCKHUK MOYKET HAYYUTbCSI:
® COCTAaBIISATh TE3UCHI, PA3IMYHBIC BUBI TUTAHOB (TIPOCTHIX, CIOKHBIX U T.I1.).
npeoOpa3oBbIBaTh HHPOPMALIUIO U3 OJHOTO BUIA B IPYroil (Ta0IUIly B TEKCT U TIp.).
® BLIUHUTHIBAThH BCE YPOBHU TEKCTOBOW MHGOpPMAIUY;
® yMETh ONPEENIATh BOZMOXKHbIE ICTOYHUKU HEOOXOAUMBIX CBEJICHUH, TPOU3BOIUTH MOUCK
UH(OpMalNH, aHATU3UPOBATh U OLICHUBATh €€ JOCTOBEPHOCTD;
e cpeIcTBOM (OPMHUPOBAHUS MMO3HABATENBHBIX Y Y [l CIIy’)KUT y4eOHBINH MaTepHal, U MPEexK/Ie
BCET0 NMPOJYKTUBHBIC 3aJJaHNs yUeOHUKa;
®110JIb30BAThCS CIPABOYHUKAMHU, CIOBAPSAMHU, SHIIMKIONEAUSIMHU JIIs TOMCKa HHGOpMAIIUU Py
MOJTOTOBKE ITPOEKTA.

KommyHnukatusHble YV /I:

BBIITYCKHUK HAyYUTCS:
®COTpPYIHUYATh C OJIHOKIACCHUKAMHU NPH BBINOJIHEHUN UTPOBBIX 3aaHU;
®IIOHMMATh U IIEpeaBaTh COACPKAHUE IPOUNTAHHBIX TEKCTOB;
o CJIylIaTh U OHUMATh JPYTUX, BHICKA3bIBATh CBOIO TOUKY 3PEHUS,
® CTaBUTh BOIPOCHI APYT APYTY,
® J0rOBapUBaTHCS U MPUXOIUTH K OOIIEMY pelIeHHI0, padoTas B mape.

BrInyCKHHK MOXKET HAYUUThCS:
®BHICKA3bIBATh CBOC MHEHHUE MPU OOCYKICHUH PA3IMUHbIX KU3HEHHBIX CUTYAIIHIA;
©Co0III0/1aTh B MOBCETHEBHOM JKM3HU OCHOBHBIE HOPMBI PEYEBOI0 3TUKETA U MIPAaBUIIA
YCTHOTO OO1IeHHs! (TPUBETCTBOBATH, IPOIIATHCA, OJIar0JapUTh, IO3APABIIATH);
©CaMOCTOSTENIbHO OPTaHU30BBIBATh Y4eOHOE B3aUMO/ICHCTBHE B IpyIIe (OMpeaeisTh
oO11ye eI, pacupeesaTh PO, 10r0OBapuBaThCs APYT C APYTOM).
* YMEHHE OPraHU30BbIBATh YUEOHOE COTPYTHHUUECTBO U COBMECTHYIO JIETEILHOCTD C
YUWTEJIEeM U CBEPCTHUKAMH; padOTaTh MHAUBHUIYaJIbHO U B IPYIIE: HAXOIUTH o0IIee
peleHne U pa3penarb KOHQJIUKTH HA OCHOBE COTJIaCOBAaHUS MO3UIMHA U ydeTa
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UHTEPECOB; GOPMYIUPOBATEH, APTYMEHTUPOBATh U OTCTAUBATh CBOC MHEHHUE;
Conepxanue

I'naBa I. Xumus B uentpe ecrecrpo3nanus (11 u)

XHUMHS KaK 4aCTh €CTECTBO3HAHUS.

[Ipenmer xumuun. XvMHUsL — 4acTh €CTECTBO3HAHMS. B3aMMOOTHOLIEHHUS YEJIOBEKA U
okpyxkaroiero mupa. [Ipeqmer xumuu. @usnyeckue tena v Bemecrsa. CBONWCTBA BEILIECTB.
[TpumeHeHne BeecTB Ha OCHOBE UX CBOMCTB. HabmoieHne 1 SKCIIEPUMEHT KaK METOJIbI
M3YYEHHUS €CTECTBO3HAHMS U XUMHH. HabmoieHne kak OCHOBHOM METO/ MO3HAHUS
OKpY’KaloIIero Mupa. Y cJI0BuUs MpoBeneHus HaOmoaeHus. [ unore3a. DxcnepuMenT. BoiBo.
Crpoenue miamenu. Jlaboparopus u obopynoBanue. MoaenupoBanne. Mojienb,
mMoaenupoBanue. OCOOEHHOCTH MOAECTUPOBaHUA B reorpaduu, Gpusmuke, 6unonoruu. Moxenu B
ouonorun. Mynsoxu. Mogenu B ¢pusuke. Dnekrpodopnas mamuHa. ['eorpaduueckue moaenu.
XUMHYECKUE MOJIENU: TIPEAMETHBIC (MOJIENIA aTOMa, MOJIEKYJ, XUMUUECKUX U MPOMBIIIICHHBIX
IIPOU3BO/ICTB), 3HAKOBBIE, UJIM CUMBOJIbHBIE (CUMBOJIBI 3JIEMEHTOB, ()OPMYJIbI BEILIECTB,
ypaBHEHUS peakinii). XUMUUYECKHE 3HAKU U PopMyIibl. XUMUYECKUN 371eMEHT. XUMUYECKHE
3Haku. x o6o3HaueHue, npousHoieHne. XuMudeckue Gopmyssl BeuiecTs. [Ipocteie u
CJIOKHBIE BemecTBa. HaeKkchl 1 KodgduurenTsl. KauecTBEeHHBINH U KOTMYECTBEHHBIH COCTaB
BellecTBa. XuMUs U Gu3KKa. Y HUBEPCAIBHBIN XapaKTep MOJ0KEHUN
MOJIEKYJIIPHOKUHETHYECKOU Teopur. [loHaTHS «aToM», «MoJieKyay, «uoH». CTpoeHue
BEILECTBA.

Kpucrammmaeckoe coctosinue BemiecTBa. Kpucrammmueckue pemeTky TBEPIbIX BEIISCTB.
Huddysus. bpoyHoBckoe aBuxkenue. BerecTBa MOIEKYISIPHOTO U HEMOJICKYISPHOTO CTPOSHUSI.
ArperaTHble COCTOSIHHS BemecTB. [loHsATHE 00 arperaTHoM COCTOSIHUM BelecTBa. Duznueckue u
XUMHUYECKHE sABIeHUs. ['a3000pa3Hbie, )KUJIKHE U TBEP/IbIC BellecTBa. AMOP(HBIC BEIIECTBRA.
Xumus u reorpadus. Ctpoenue 3eMin: sipo, MaHTHs, Kopa. JIutochepa. MuHepaisl v TOpHBIS
nopobl. Marmatuueckue 1 0caJiouHble (HEOpraHu4ecKre U OpraHu4ecKue, B TOM Yiclie U
rOpIOYME) MOPOAbl. XUMHS U OMOJIOTHsI. XUMHUYECKUN COCTaB KUBOW KIICTKH: HEOPTAaHHICCKUC
(Bo/1a ¥ MHHEpAJIbHBIC COJIN) U OpraHnveckue (OeNKH, )KUPBI, YIIICBO/IbI, BATAMUHbI) BEIIECTBA.
buonorunueckast posib BoJbI B )XKHBO#M KjeTke. DoTtocuuTe3. Xmopodusi. buonorudeckoe
3HauEHUE JKUPOB, OCIKOB, YPUPHBIX MACEI, YTIEBOIOB M BATAMUHOB IS KU3HEACSITEIbHOCTU
opranu3moB. KauecTBeHHble peakiiuu B xumuu. KadecTBeHHble peakiuu. PacriozHaBanme
BEILECTB C MTOMOIIbIO KAYECTBEHHBIX peakuil. AHaNUTHUYeCKui curHai. OnpeaensemMoe
BEII[ECTBO M PEAKTUB Ha HETO.

JleMoHCTpan U

* Koytekiust pa3iuaHbIX MPeaMEToB WK GoTorpaduii mpeaMeToB u3

AITIOMUHMS JT WJUTFOCTPALIMH UJIEU «CBOMCTBA — MPUMEHEHHE.

* YueOHoe 00opyoBaHuE, UCIIOJIb3yeMOe Ha ypoKax (pU3uku, OMoIoruu, reorpadu U XUMHUH.
* DnektpodopHas MamrHa B aAelictBuu. ['eorpadudeckue moaenu (riodyc, kapTa).
buonornueckue Moenu (MyJsiKH OPraHOB M CUCTEM OPTaHOB PACTEHUM, )KUBOTHBIX U
yenoBeka). Puznueckrue u XUMUYECKHUE MOJIEIM aTOMOB, MOJIEKYJT BEHIECTB M KPUCTATITUIECKUX
PELIETOK.

* OOBEMHBIC U APOCTEPKHEBBIE MOEIN BOBI, YTTIEKUCIOTO U CEPHUCTOTO ra30B, METaHA.

» OOpa3IIbl TBEPABIX BEIIECTB KPUCTALINIECKOTO CTPOSHUS. MO KPUCTAITHIECKUX
PELIETOK.

* Boya B Tpex arperaTHbix COCTOSHMIX. KOJUIEKITNS KpUCTATUTMYECKUX U aMOP(HBIX BEIIECTB
u3zienuii u3 Hux. ¢ Komeknus MuHepanoB (J1a3ypuT, KOPYHI, XaTbKOMUPHUT, (PIFOOPHT, TATUT).
*» Koytekiust TOpHBIX TTOpoJ (TPaHUT, pa3IudHbie POPMBI KaJIbIUTa — MEJI, MpaMmop,
W3BECTHSK).

» Koytekiust Toprounx HCKomaeMbiX (He(Th, KAMEHHBIN YTOJIb, CIIAHIIBI, TOPD).
JleMOHCTpallMOHHbIE YKCIIEPUMEHTHI
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* Hayunoe nHaGmoenue u ero onucanue. VizyueHue cTpoeHHs IIaMeHH .

» CnupToBas SKCTPaKIMs XJI0po(dUsIIa U3 3eJIeHbIX JINCTHEB PACTEHUH.

* «[lepenuBanue» YriaeKUCIIOro ra3a B CTakaH Ha ypaBHOBEIICHHBIX BECaX.

» KauecTBenHas peakius Ha kucinopo. KauecTBeHHas peakiius Ha YrJIEKUCIIbIN ras3.
JlaGopaTopHble ONBITHI

* Pactipoctpanenue 3amaxa oJIeK0JIOHA, IyXOB WK J€30/I0paHTa Kak mpouecc AU y3uu.

» Habmonenne 6poyHOBCKOTO IBUKEHHUS YACTHUEK YEPHOH TYILH ITOJ MUKPOCKOTIOM.

» luddy3us nepmanranaTta Kajius B xKeJlaTUHE.

» OOHapyxeHre 3(UPHBIX Macel B aneI-CUHOBON KOPOYKE.

* MI3yueHue rpaHuTa ¢ MOMOIIBIO YBEIHUUTEIHHOIO CTEKJIA.

* OnpeneneHue coiepKaHusi BOJbl B PACTEHUU.

* OOHapyKeHHe Macia B CeMEHax MOJCOIHEUYHHKA U TPEIKOT0 opexa.

* OOHapyXeHue Kpaxmaiia B MIIEHUYHON MYKE.

* BzaumonelicTBre ackOpOMHOBOM KUCIIOTHI € HOI0M (omnpeenenre ButamuHa C B pa3InyHbIX
COKax).

* [IponyBaHue BBIIBIXaEMOTO BO3/IyXa Yepe3 U3BECTKOBYIO BOAY.

* OOHapyXeHHE U3BECTKOBOW BOJBI CPEAU PA3IUYHbBIX BELLECTB.

JlomaniHue OnbIThI

* MsroroBiieHne Mojienel MOJIEKyJl XUMUYECKUX BELIECTB U3 IIACTHIINHA.

» Tuddysus caxapa B BoJe.

* OnbITHI C MYCTON 3aKPBITON MIACTUKOBOM OYTBIJIKOM.

* O0HapyXeHHe Kpaxmalla B IPOAYKTaxX MUTAHUS; 10I0Kax

IIpakTuyeckas padora Ne 1. 3HaKkoMCTBO ¢ JlabopaTopHBIM 000pynoBanueM. [IpaBuia
TEXHHUKHU

0€30MacHOCTH.

IIpakTuyeckas padora Ne 2. Habmronenue 3a ropsieii cBe4oil. Y cTpoicTBO U

paboTa CIUPTOBKH.

I'napa II. MatemaTuka B xumuu (9 4.)

OTHOocUTEIbHBIE aTOMHAs U MOJIEKYJIsipHast Macchbl. OTHOCUTENbHAS aTOMHAsi Macca 3JI€MEHTA.
MonekynspHas macca. OmnpeneneHre OTHOCUTEIbHON aTOMHOM MacChl XUMUYECKHX 3JI€ MEHTOB
no tabnuue J[. . Menneneesa. HaxoxieHrne OTHOCUTENLHOM MOJIEKYJISIPHON Macchl IO
¢dopmyIie BemecTBa Kak CyMMbl OTHOCUTENIBHBIX aTOMHBIX Macc, COCTABIISIONIMX BEILIECTBO
XUMHUYECKHX 3JIEMEHTOB. MaccoBast J10Jis 2JIEMEHTa B CII0)KHOM BeriecTse. [loHsTHE 0 MaccoBOi
J10J1€ XUMMYECKOT0 3JIEMEHTa (W) B CJI0XKHOM BEILIECTBE U €€ pacyeT Mo (GopMyJie BelecTsa.
Haxoxnaenue popmyinbl BeriecTBa Mo 3HaYEHUSIM MacCOBBIX J10JIel 00pa3ylolIHX €ro 3J€MEHTOB
(U1 IBYX4acoBOro u3y4deHus Kypca). Huctole Beniectsa 1 cMecH. YucTsle BemecTBa. CMecH.
['ete poreHHble 1 TOMOT€HHbIE cMecH. 1'a3000pa3Hble (BO3yX, IPUPOIHBIN Ta3), KUIAKHE
(He(Th), TBEpABIE CMeCH (TOPHBIE TOPOJIbl, KyJTUHAPHBIE CMECH M CHHTETUYECKHE MOIOIIHE
cpenctsa). O6bemHas o1 ra3a B cMecu. Onpenenenne o0beMHOM 10U rasa (¢) B cmecH.
CoctaB aTMOC(epHOro Bo3yxa U MPUPOIHOro ra3a. Pacuer o6bema 011 raza B CMECH 110 €ro
00beMy 1 Ha000poT. MaccoBasi 710715 BelecTBa B pacTBope. MaccoBasi 107151 BelecTsa (W) B
pactBope. Konnenrpauus. PactBoputens U pacTBOpeHHOE BellecTBO. PacueT Macchl
PacTBOPEHHOTO BEILLECTBA 10 MAacCe pacTBOpPA U MACCOBOM J10JI€ paCTBOPEHHOT'O BEIIECTBA.
MaccoBas nons npumeceid. [lonsTHe 0 4yrcTOM BelecTBe U puMecu. MaccoBasi 101 IpUMECH
(W) B 0Opa3siie ucxomuoro Bemectsa. OCHOBHOE BEIIECTBO. PacyeT Macchl OCHOBHOTO BEIIECTBA
10 Macce BEIIECTBA, COAEPIKAIIETO ONPEAEICHHYIO MAaCCOBYIO JIOJII0 IPUMECEH.
JleMoOHCTpaLun

 Konnekius pa3ianyHbIX BUJOB MpaMopa U U3JeNIui U3 HEro.

» CMech peYHOro U caxapHOro Mecka u ux paszelicHue.

» Konneknus Hedtu 1 HeTenpoyKTOB.

» Konnekus ObITOBBIX CMECEH.

* Jlnarpamma coctaBa aTMocgepHOro Bo3ayxa. Jluarpamma coctaBa MpUpPOIHOTO Ta3a.
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» Komneknust «MuHepasbl U TOPHBIE TOPOABI».

Jlomaininue onbIThI

* M3ydenue cocraBa HEKOTOPHIX OBITOBBIX U (hapMaleBTHUECKUX MPENapaToB, COACPIKALIIX
ONPENIETICHHYIO 100 TPUMECEH.

IIpakTyeckas padora Ne 3. [IpurorosieHue pacTBopa ¢ 3aJaHHON MaccOBOH J10y1el
PacTBOPEHHOTO BEIIECTBA.

I'nasa I1I. SIBaenusi, npoucxoasimue ¢ Bemecrsamu (114)

Paznenenne cmeceii. CriocoObI pasziesieHus CMecei 1 OYKMCTKa BemecTB. Hekoropsie
NPOCTEHIINE CIIOCOOBI Pa3/ICIeHUs] CMECe: MPOCeHBaHNeE, pa3/ielieHHe CMeCcel TTOPOIIKOB
JKeles3a U cepbl, OTCTauBaHUe, JEKaHTaIMs, IEHTPUPYTrHpoOBaHHUE, pa3/ielieHre C ITOMOIIBIO
JIeTUTeNbHON BOPOHKH, GruibTpoBaHue. OunbrpoBanue B 1adopatopuu, ObITY U Ha
npousBojcTBe. [lonsTue o punbrpare. Aacopomus. [lonstue 06 agcopOIuu u aacopOoeHTaX.
AKTHUBUPOBAaHHBIN YTOJIb KaK BOKHEUIINNA aJIcCOPOCHT. Y CTpOicTBO mpoTuBorasa. Juctusmus,
WM TieperoHkKa. Juctmsanus (meperonka) Kak Mmpolecc BhIACICHUS BEIECTBA U3 KUIKON
cMmecu. JluctTuiuinpoBanHast Bojia M 06yacTu ee npuMeneHus. Kpucrannuzanus uim
BbIapuBaHue. Kpucramimsaius 1 BeIIapuBaHue B 1a00paTOpuu (KpUCTaIU3aTOPBI U
dapdhopoBsie yamku I BeIapuBanus) u npupoae. Ileperonka nedpru. HedrenpoaykTor.
@pakUHUOHHAs [IEPErOHKa KUJIKOT0 BO3yXa. XUMUYECKHUE PEaKLMU. Y CIIOBUS IPOTEKAHUS U
IPEKPALICHUS XUMUYECKUX peakuil. XUMHUYECKUE PEeaKLIUU KaK MPOLECC MPEBPALLIEHHS OTHUX
BEILECTB B JIpyrue. Y CIOBHS NPOTEKAHUS U MPEKPALLEHUS XUMUYECKUX PEAKLIUMN.
ConpuxkocHOBeHUE (KOHTAKT) BellecTB, HarpeBaHue. Karanuzarop. Uaruburop. Ynpasnenue
peakuusimu ropenus. [Ipuznaku xumuueckux peakuuid. [Ipu3Haku XMMUYECKUX peaKIuil:
M3MEHEHHUE 1[BeTa, 00pa30BaHUE 0Ca/Ka, pACTBOPEHNUE TIOJYUYEHHOIO OCaJiKa, BbIICJICHUE ra3a,
MOSIBJICHUE 3aI1axa, BbIIEJICHNUE WU TOTJIOIEHUE TEIIOTHI.

JleMoOHCTpaL U

* ®unbtp [oTTa. Boponka broxHepa. YcraHoBka i GHIBTPOBAHUS MO BAKYYMOM.

* PeciupaTopHble MacKu U MapiieBbl€ OBSI3KH.

* [IpoTuBoras u ero ycTpomcTso.

» Komnekmus «Hed1b 1 HEPTEIPOTYKTHI».

JIeMOHCTPAIIMOHHBbIE IKCIIEPUMEHTHI

* Paznenenue cmecu mopoiika cepbl U JKeJI€3HbIX OMUIIOK.

* Paznenenue cmecu nopoIka cepsl U Iecka.

* Paznenenue cmecu BOAbI M paCTUTENILHOTO Maciia C IOMOILBIO EIUTEIbHOW BOPOHKH.

* [TonryueHne AUCTUILTUPOBAHHOM BOJBI C TOMOILBIO J1A00PATOPHOM YCTaHOBKH ISl IEPErOHKU
JKHAJIKOCTEMN.

* Pa3nienenue cMecu nepMaHraHaTa v AMXpomara Kajus CllocoO0M KpUCTAIIH3AIHH.

* BzauMonelicTBrE jKe€3HBIX OMMUIIOK M MOPOILIKA CEPhl IPU HArPEBaHUH.

* [TosryueHue yriekucaoro ra3a B3auMoJIeiicTBUEM MpaMopa ¢ KUCIOTON 1 0OHapyKEHHUE €ro C
MTOMOUIBIO U3BECTKOBOM BOJIbI

» Katanutudeckoe pasznoxkeHue nepokcuia Boaopoa (karaausatop — auokcua mapranmna (IV)).
* OOHapyXeHHUE pacTBOpa MICTIOYH C TIOMOIIBIO0 HHIUKATOPA.

* B3aumoselicTBre pacTBOpa NepMaHraHara Kajlds U pacTBOpa JUXPOMATa KaJlUsl C paCTBOPOM
cynb(puTa HATpUS.

* B3aumopelicTBie pacTBopa nepMaHraHara Kajusi ¢ aCKOpOMHOBOM KHCIOTOM.

* BzaumonelicTBre XJiopua kenesa ¢ KeJITOoi KPOBIHOM COJIbI0 M THAPOKCUIOM HATPHUS.

* Bzaumonetictue runpokcusa xxenesa (I1I) ¢ pactBopom CoNsTHOM KHCTOTHI.

JlaGopaTopHble ONBITHI

* AnicopO1ust KyKypy3HbIMH MaT0YKaMHU apOB MaXy4uX BEIIECTB.

* M3yueHue ycTpoicTBa 3aUTaJIKU U TJIaMEHHU.

JlomaiHue onbITHI

* Pazgenenue cMecu Cyxoro MojoKa U peuyHoOro rnecka.

» OTcTranBaHue B3BECH MTOPOIIIKA JIJISl YUCTKU MTOCYABI B BOJIE U €€ IEKaHTalUs
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* AncopOrusi aKTUBUPOBAHHBIM YTJIEM KpPACSIIUX BEUIECTB METICH KOJIBI.
* PacTBopenue B Boje TabneTku acriupuna YIICA.
* [IpuroToBiieHrEe U3BECTKOBOU BOJIBI U OIIBITHI C HEH.

* Uzyuenne cocraa CMC.

IIpakTyeckas padora Ne 4. BoipanuBanue KpUCTaUIOB COJIU (JJOMAIIHUN SKCIIEPUMEHT).
IIpakTnyeckas padora Ne 5. OunicTka moBapeHHON COJIH.
IIpakTuyeckas padora Ne 6. I3yuenue nporecca KOppo3uu xelesa.

IKOJIOTHYECKUIT MPaKTHKYM. «/I3MepeHne BIa)KHOCTH B pa3HbIX 30HAX KJIaccay
Okonorudeckuil npaktukym. «M3mepenue reMeparypsl B pa3HbIX 30HAX Kiacca»

YyeOHo-TeMaTHYeCKHIl IJIaH

Ne/No Tema Kon-Bo Teopus | TTpaxTika IIpoBepounsble
JacoB paboThl
1 XuMus B UEHTpE 11 9 5 TV3-1
€CTECTBO3HAHMS
5 MareMaTrnyeckue pacyeTsl 10 9 1 TV3-2.
B XMMHUHU
3 SIBieHus, IPOUCXOASIINE 13 8 5 TV3-3.
¢ BeulecTBaMu. Mup Xumuu.
HUTOI'O: 34 26 8 3

KasiennapHo-TreMaTnyeckoe mJaHHpoOBaHue 7 Kjiacca

Ne

Tema 3aagaTHI
/o

dopMa IpoBEACHUS

Ucnonb3zoBanue
o0opynoBaHus

1. Xumus B ueHTpe ecrecrBo3Hanus. (114.)

XUMHS KaK 4acThb
ecrecTtBo3HaHus. [Ipenmer

Hudposas nabopaTopus

1 |xumuu. BBoanslii uHcTpykTax |becena
«Releon»
no Th npu nposenenun
JlaGopaTopHBIX paboT.
Merons!l u3y4eHus
2 . i becena
€CTECTBO3HAHUS
IIpakTryeckas pabora .
3HAKOMCTBO C ITU(POBOIL
I1.P. Ne 1. 3nakomcTBO C «M3ydenne nmpubopoB .
nabopatopueit «Releony,
71a00paTOpPHBIM 000PYIOBAHUEM. | AJISI HAYUHBIX
3 . 1a00pPaTOPHBIM
[TpaBuna Th npu padote B HCCIIEIOBAHUN
. o0opynoBaHueM KaOuHETa
XUMHUYECKOH J1abOpaTOpHUH. 71a00paTOpPHOTO M
000pyIOBaHUS '
I1.P. Ne2 HaGumonieHue 3a
ropsilen cBe4oil. Y CTpoMCTBO
4 p P [IpakTuueckas pabora

cnupToBkH. [IpaBuna paboTsl ¢
HarpeBaTeIbHBIMU MPUOOPaMH.

5 |MopenupoBaHnue.

JIaGopatopHoe 3aHATHE

Ob6opynoBanne «Touka
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pocTtay

NuauBunyanbHas
abora. ['pynmoBast
6 |XuMuyeckas CHMBOJIHUKA. p Py
pabora.
Xumus ¥ GU3HKa.
v YHUBEpPCAIBHBIN XapaKTep Pabora B mapax.
MOJIEKYJISIPHO — KHHETUYECKON
TEOPHH.
Xumus U pusnka. ArperaTHole Ob6opynoBanue «Touka
8 b p JlaGopaTopHoe 3aHsTHE Py
COCTOSTHUSI BEIIECTBA. pocrtay
Ob6opynoBanne «Touka
9 |Xwumus u reorpadusi. JlaGopaTopHoe 3aHsTHE Py
pocta»
Ob6opynoBanne «Touka
10 |Xwumus u Ouoorus. JlaGopaTopHoe 3aHsTHE Py
pocta»
KauecTBeHHbIE peakuuu B Ob6opynoBanne «Touka
11 JlabopaTopHoe 3aHsTHE
XUMUH. pocta»
II. Maremaruka B xumuu (9
9JacoB)
12 OTtHocuTenbHAsI ATOMHAS U NnnuBuayanbHas
MOJIEKYJISIpHAsI MacChl. pabora.
MaccoBas 107151 XUMHYECKUX NnnuBuayanbHas
13 |37eMeHTOB B CII0)KHOM paborta. Pabota B napax.
BEIIIECTBE.
YucTteie BemecTBa u cmecu. TY3
NupuBunyanbHas
14 |«MaccoBbie A0OJH 2JIEMEHTOB B
pabora.
dbopmye»
15 O0beMHas 10711 KOMIIOHEHTA NnnuBuayanbHas
ra3oBoi cMecH. pabora.
NunuBunyanbHas
MaccoBas 107151 paCTBOPEHHOTO
16 pabora. Pabora B mapax.
BEIIIECTBA B pacTBOPE.
IT.P. Ne.3 «IIpuroroBnenue
acTBOpa C 3a/IaHHOI MaccoBOM Ob6opynoBanue «Touka
17 |PacTBop ! IIpakTryeckas pabora Py
JI0JIel pacTBOPEHHOTO pocTtay
BEIIICCTBAY
18 |MaccoBas gomns mpumMecei. JlaboparopHoe 3aHSATHE
Pemenne 3a1au u ynpaxHeHun
o TeMe «MaTemMaTHuecKue
19 Pemenue 3amau
pacyeTsl B xumun» TY?3
«Pemenue 3agau»
O060011IeHNE U CUCTEMATHU3AaLIHS,
20 |koppeKiws 3HaHH 110 TeMe Pemenwue 3amnaq

«Maremaruueckue PacUcThI B




XUMHUN»

21 |IIpoMexyTOUHBIIl KOHTPOJIb
I1I. SIBnenwus, mpoucxoasdmue ¢
BemecTBamMu. Mup xumud. (134)
. Ob6opynoBanne «Touka
22 |Paznmenenue cMmeceil. JIaboparopHoe 3aHsTHE py
pocta»
23 | DunbTpoBaHUe. JlaGopaTopHoe 3aHsTHE
Ob6opynoBanne «Touka
24 | AncopOuus. JlaGopaTopHoe 3aHsTHE Py
pocTta»
Juctmmnsiust, kpuctauusanys, | 3yuenue Gopmel
BbInapuBanue. [Ipaktuueckas KpHUCTAJLJIOB U
O6opynoBanue «Touka
25 |pabota «BrIpanuBanue HaOJII0ICHUE 32 POCTOM N
poctay. LludpoBoii Mukpockor
KPHUCTAIIJIOB KpHUCTAJIJIOB.
COJIH»
I1.P. Ne.4 (nomamruumii
IKCIIEpUMEHT) «BrIpamuBanue
p ) P Oo6opynoBanne «Touka
26 |kpuctamos conu». O0cyxaenue | [Ipaktuueckas pabota .
poctay. Lludposoii Mukpockor
pabotel. UTorm KoHKypca Ha
JTYYIIANA KPUCTAILIT
I1.P. Ne5 «OuncTka nmoBapeHHOMI
27 [IpakTuueckas padbora
COJIH»
Xumuueckue peakiuu. TY3
«CriocoObI pa3esieHus CMecei»
28 |JlomaniHss mpakTudecKast [IpakTrueckas pabora
pabora «M3yuenue mpoiecca
KOPPO3UH JKeTe3a»
[Ipu3Haku XUMHUYECKHUX
29 [P . JIaGopatopHoe 3aHsATHE
peaxIuii.
[1.P. Ne6 (nomamuuii
skcriepuMenT) Kopposust
P ) Kopp O6opynoBanue «Touka
30 [merammoB. OOcyxaeHue uroros, |IIpakTuueckas padbota 0Ty
KOHKYpC Ha p
Jy4IIUH SKCIIEPUMEHT.
Hccnenosarensckas
HoyTt0yk ¢ mporpaMMHBIM
. JeSITeTbHOCTD: _
31 |DKoJIOTHYECKUH TPAKTHKYM. obecrieueHneM;
«3mepeHne BIaKHOCTH
JlaTuuku BIaKHOCTH.
B Pa3HBIX 30HAX KJIacca»
Uccnenosarennckas
NeSITeNbHOCTD: HoyTt0yk ¢ mporpaMMHBIM
32 | DKOJIOTHYECKUH TIPAKTHKYM. «3mepenue obecrieueHnemM;
TEMIEPaTyphl B pa3HbIX |JlaTuuku TemrmepaTypsl;
30Hax Kj1acca
O06o0611eHne crucTeMaTu3anus .
33 H HH, Kpyrusrii cTon

KOPPEKLUs 3HAaHUH 10 TEME.



http://www.pandia.ru/text/category/prakticheskie_raboti/
http://www.pandia.ru/text/category/prakticheskie_raboti/
http://www.pandia.ru/text/category/programmnoe_obespechenie/
http://www.pandia.ru/text/category/programmnoe_obespechenie/
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Konkypc coobmiennii «Moe
JIFOOMMOE BEIECTBOY

Joknaas!.
[Ipeszenranuu.




