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[losicHUTEIbHAS 3alIMCKA

Pabouas mporpaMma [uis 7 Kjlacca COCTaBJieHa HA OCHOBE MPOTPaMMBbI MPOIEAEBTUYECKOTO Kypca
XUMUU TSl ydamuxcs 7 kiaacca ocHoBHo# mikonsl O.C.I'abpuensna, U.I'.Octpoymosa.
[TporpamMma paccuntana Ha 35 wacoB, 1 pa3 B Hemenro. [IMaHOBBIX KOHTPOJBHBIX YPOKOB - 2 ,
MPaKTHYECKUX padboT - 6
s peanuzanuu paboueit mporpaMMbl UCTIOIB3YETCS Y4eOHO-METOAMYECKUIA KOMIUICKT,
Bmrovaronuid: yueonuk: O.C.I'abpuensn, M.I.OctpoymoB, A.K.AxneOunnn, «Xumus. BBoaHbIH
Kypce» 7 xmacc, MockBa, Jlpoda, 2014, pabouyro Terpaas k yaebnomy nocoduto O.C.I'abpuensina,
N.I".OctpoymoBa, A.K.AxneOununa, «Xumus. BBomHbIN Kype» 7 Kitacc.
OcHOBHBIE 1IeJIH Kypca:
® [IOIFOTOBUTH YYAIIUXCS K U3YUEHUIO CEPhEIHOr0 YUeOHOTO MPEAMETA;
® pa3rpy3uTh, HACKOJIBKO 3TO BO3MOXKHO, KYpPC XMMHUU OCHOBHOM IIKOJIBI;
¢ c(hopMHUPOBATh YCTOWYMBBINA MO3HABATEIHHBINA HHTEPEC K XUMUU;
® 0TpabOTaTh TE MPEIMETHBIC 3HAHMSI, YMEHHUS U HaBBIKH (B MEPBYIO OYEPEb JIJIsl TPOBEICHUS
HKCIIEPUMEHTA, a TAKXKe I PEIIeHUs] PACUETHBIX 3a/1a4 10 XMMHH ), HA KOTOpPbIE HE XBaTaeT
BPEMEHM IIPU U3yUYEHUU XUMUU B 8 U 9 Kilaccax;
* [I0KAa3aTh SPKUE, 3aHUMATEIbHbIE, IMOLMOHAILHO HACKIIIEHHBIC STTU30/1b] CTAHOBJICHUS U
pPa3BUTHSA XUMHH, KOTOPBIE YUUTENb [IOYTHU HE MOXKET ce0e MO3BOJIUTh B BEUHOM LIEUTHOTE
y4eOHOTO BPEMEHH;
* UHTETPUPOBATH 3HAHUS 11O MIPEIMETaM €CTECTBEHHOT'O IIUKJIa OCHOBHOM IIIKOJIbI HA OCHOBE
Y4eOHOM TUCITUTUIMHBI « XUMUS.
JJ1s TOCTHKEHUSI 3TUX 1LIeJIe aBTOpaM MPHIIJIOCh OPUEHTUPOBATHCS HA TO, UTO KYpPC
MPOTMENECBTUKU HE TIPEAYCMOTpPEH (eepaabHbIM 0a30BbIM yueOHbIM [I1aHOM U M3ydeHue ero B
IIKOJIE — UCKITIOYUTEILHO MHUIIMATUBA PYKOBOACTBA. [103TOMY yueHUKH, KOTOpPBIE MPUCTYNAIOT K
00s13aTeTbHOMY M3yUEHHUIO XUMHH B 8 KJ1acce, OKAKYTCS B HEPaBHBIX YCIIOBHSX: OJTHUA BOOOIIE HE
M3Yy4alii IPONeIeBTUKY, ApyTUue u3ydanu e€ u3 pacuéra 1 yaca B HEIeMIO, TPEThU — U3 pacuéra 2
yaca B HeZleN0. Takoe MojIoXKeHne HEKOPPEKTHO B CBETE 3aKOHA O 3allUTe peOEHKa.
CrnenoBaTenbHO, aBTOPBI HE UMEJH IIPaBa MpHU KOHCTPYUPOBAHUH CBOETO Kypca BKIKOYATh B HETO
CUCTEMHBIE 3HAHUSI OCHOBHOTO Kypca XUMHH, MMPEAYCMOTPEHHOTO CTAaHAAPTOM XUMHUYECKOTO
o0pa3oBaHMs 1151 OCHOBHOM IIKOJIBI.
ABTOpaM Ka)KeTCsl, YTO OHU PEIIUIIU ITY IPOOJIEMYy.

OcHoBHbBIC 321240 Kypca:

1.JlaTb ywammmcsi TMpEeACTaBICHWE O XHUMHHM, O €€ TIEPBOHAYAJIBHBIX TOHATHUSAX Ha
HKCIIEPUMEHTATFHOM M aTOMHO-MOJIEKYJISIPHOM YypOBHE (MOJEKyNa, aTOM, YHCTOE BEIIeCTBO U
CMECh, XUMUYECKUI JIEMEHT, MMPOCTHIC U CIOKHBIE BEIIECTBA, 3HAKW XUMUYECKUX DJIEMEHTOB);

2.ChopMupoBaTh yMEHHS HAONIOIaTh M OOBSICHATH XMMHUYECKHUE SBICHHS, MPOUCXOAIINE B
pUpo/ie, OBITY, IEMOHCTPUPYEMBIC YIUTEIIEM;

3.ChopmupoBath ymeHHEe Oe30mMacHOl  pabOThl C BEIIECTBAMH, BBHITIONHATH HECIOXKHBIC
XUMHUYECKUE OTMBITHI, COOJTIOIaTh NMPaBUJia TEXHUKH O€30MaCHOCTH;

4.BocnuThIBaTh 3JIEMEHTBI HKOJIOTUYECKON KYIbTYPHI;

5.Pa3BuBaTh JJOTMKY XUMHUYECKOTO MBIIILICHHS.

6.@opmupoBaTh y ydallMXcsd YMEHHUE TMPUMEHSATH TIOJYyYECHHbIE 3HAHUS K PEHICHUIO
MPaKTUYECKHX 3a]1a4.

7.Pemiath 3aaud Ha BBIYKMCIIEHHE MAacCOBOM JOJW 3JI€MEHTa B BEIIECTBE, MAacCOBOM J0JIH
PacTBOPEHHOTO BEIIECTBA, HA CMEIIMBaHUE, pa30aBICHUE U KOHIICHTPUPOBAHNUE PACTBOPOB.

Hcxons w3 3aay o0y4yeHus, cuenuduka Kypca B TOM, YTO OH € OJHOW CTOPOHBI JOIKEH

CIoCcOOCTBOBATh _(DOPMUPOBAHUIO XMUMHUYECKOW KYIBTYPBI, C JIDYTOW CTOPOHBI — 3aJI0KHTh
dbyHIaMEHT /IS JaIbHEUIIero N3y4eHusl XUMHUs B CHCTEMHOM Kypce 8-11 KJIaccoB, HE 3aBUCUMO OT
BBIOPAHHOW IIKOJIOW TporpaMmbl. C  y4eTOM BO3PACTHBIX TICHMXOJIOTHYECKUX OCOOCHHOCTEH
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VYaIIMXCS KYPC HACBLIIMIEH MEHCTBHAMHU, pabOTOM C pa3IHMYHLIMH OOBEKTAMHM, IMPEIMETAMU: OH
CTPOUTCS Ha OCHOBE NPOCTECHINMX SKCIEPUMEHTOB 1 HAOJIIOICHUH.

JlanHas AucCIUIUIMHA, HapsAay ¢ Ouojoruen, 3Koyiorued, (Qu3ukKol W T.M., BXOAWUT B
oOpazoBarenbHyI0 0071acTh «EcTecTBO3HAHUEY.

[Iporpamma mocTpoeHa € y4e€TOM MEXKIPEIMETHBIX CBs3ed C KypcoM (GHU3MKH Kilacca,
OMOJIOrHH, YKOJIOTHH, MAaTEMATHKH.

[To okoHYaHWIO W3y4EHUS MPOMEACBTHUECKOTO Kypca OOydJarolmuiics JOJDKEH NMPUMEHSTH
MOJTYYCHHBIC 3HAHUS U YMEHHS JUIsi 0€30MaCHOTO MCIIOIh30BaHUSI BEIIECTB M MATEPUATIOB B OBITY,
CEJICKOM XO3SIUCTBE W HA MPOU3BOACTBE, PEIICHUS MPAKTUUECKUX 3a]a4 B MOBCEIHEBHOM JKU3HU,
MPEAYNPEKACHUS IBJICHUN, HAHOCSIIIMX BPEl 3J0POBBIO YEJIOBEKA U OKPYIKAIOIICH cpeie.

Kypc coctout u3 4eThip€x yacTel — TeM.
[epBas Tema Kypca «XUMHsI B [IEHTPE €CTECTBO3HAHUS - TO3BOJISET aKTyaTU3UPOBATh
XUMHUYECKHE 3HAHUSA yYaluXcs, OJy4YeHHbIE HAa YPOKaX MPUPOA0BEAeHHs, OMoIoruu, reorpadum,
(Gu3MKK ¥ Ipyrux HayK o mpupoe. Takoil moaxo Mo3BOIsSET YMEHBIIUTH IICHXOJIOTHUECKYIO
Harpy3Ky Ha y4aluxcsi, CBI3aHHYIO C TIOSIBJICHUEM «HOBOT0)» MPEeIMeTa, CMEHUTh TPEBOKHBIC
OYKUJIaHUS HA TIOJIOKHUTEIBHBIE YMOLIMU «BCTPEYH CO CTAPBIMU 3HAKOMBIMIY. [lapamiensHo
MIPOBOAMTCS MBICIIb 00 MHTETPUPYIOIICH POJIU XUMHUU B CUCTEME €CTECTBEHHBIX HAYK, 3HAUMMOCTH
3TOTO MpeAMETa IS YCIIEIIHOTO OCBOCHUS CMEXHBIX IPEMETOB. B KOHEeUHOM cueTe, Takas
MEXIMpPEIMETHAsT MHTETpaIus CcrocoOCTBYET (HOPMHUPOBAHUIO €AMHON €CTECTBEHHO — HAYYHOU
KapTHHBI MUPA yXKe Ha HA4YaJIbHOM 3Tare 00y4eHUsT XUMUH.
B cooTBercTBUU ¢ TPeOOBAHUAMHU FOCYIapCTBEHHOTO 00pa30BaTEILHOTIO CTaHIapPTa B Kypce
MOTYEPKUBACTCS, UTO XMMHUS — HayKa SKCIIepuMeHTaIbHas. [loaToMy B 7 Kilacce paccMaTpHBarOTCS
MIOHSATHSI, KaK «OKCIIEPUMEHTY, «HAOIIOICHUEY, «MU3MEPEHUEY, «OMUCAHUEY, KMOICTUPOBAHUEY,
«TUTIOTE32», «BBIBOJ.
s oTpaboTKU MPAKTUYECKUX YMEHUN U HABBIKOB aBTOPHI OTOOPAId HECIIOKHBIE U
MICUXOJIOTUYECKH JIOCTYITHBIE [Tl CEMHKIIACCHUKOB JIA00OPATOPHBIC U MPAKTHYECKUE paboTHI,
3HAKOMBIE MM I10 HaYaJIbHOMY KYPCY €CTECTBO3HAHUS U MO IPYTMM €CTECTBEHHBIM AUCIHUILTUHAM:
3HaKOMCTBO C HECJIO’KHBIM JIA00OPATOPHBIM 000py10BaHNEM (YCTPOHCTBO (PU3NIECKOTO IITATHBA,
HarpeBaTeNbHBIX MPHOOPOB, YIEMEHTAPHON XUMUYECKOU MOCYAbI, KOTOPYIO OHH MPUMEHSIIN Ha
OoJiee paHHHUX dTanax o0y4eHus ), TPOBEACHHUE MPOCTEHIINX OMepalnii 0OpaIeHus: ¢ TAKUM
000pyIOBaHUEM M XUMUYECKHMH BEIIECTBAMU ( MpaBUiIa HarpeBaHUs, COOTIOACHUE HECIOKHBIX
MpaBWJI TEXHUKH 0€30I1aCHOCTH, PUKCUPOBAHUE PE3YIbTaTOB HAOIIOJCHUS, UX aHATU3 U T.1.). DTOI
LIEJIN CIIOCOOCTBYET MPEyCMOTPEHHBIHN B Kypce TOMAITHUI XUMUYECKHH SKCIIEPUMEHT, KOTOPBIN
MOJTHOCTBHIO COOTBETCTBYET TPEOOBAHUSAM TEXHHUKH O€30ITaCHOCTH MPH €T0 BHIOJTHEHUN U
o0ecrieurBaeT yuieme U3 MpakTUKA 00yIEeHUST XUMUH SKCIIEPUMEHTAIbHBIE paOOTHI
MPOJOIKUTENHFHOTO 110 BpeMEHHU XapakTepa («BripamnuBanue kpuctamiosy, «Habmonenue 3a
KOppO3UeH METAILIIOBY).
Bropas tema — «MareMaTrka B XUMUHN - IO3BOJISIET OTPAOOTATh pacu€THhIC YMEHUS U HABBIKH,
CTOJIb HEOOXOAUMBIC TIPY PEHICHUH XUMHUECKUX 3a71ad, JUIT KOTOPBIX KaTacTpO(PHUECKH HE XBaTaeT
BpPEMEHHU B OCHOBHOM IKOJIE, B IEPBYIO OUepe b 331a4 Ha 4acTh OT 1100 (MaccoBas A0
DJIEMEHTA B CIIO)KHOM BEIIECTBE, MAacCcOBasi M 00BEMHAS JOTH KOMIIOHEHTOB B CMECH, B TOM YHCIIE
u gonu npumeceit). Kak BuHo, 0TpabaThiBaeTCs HE CTOJIBKO XUMHSI, CKOJIBKO MaTeMaTHKa.
Tpetbs TeMa — «SIBIICHUS, TPOUCXOJIAIINE C BEIECTBAMUY - AKTYAIIM3UPYET CBEJCHUS yUaIIUXCS
0 IPYTHM TpeAMeTaM O (PU3UIECKUX U XUMUYECKUX SBIICHUSX, TOTOBUT UX K U3YUEHUIO
XUMHUYECKOTO TIporiecca Ha 00Jiee cTapIieil CTyleHn 00y4deHus.
YerBépTas Tema — «Pacckas3pl 10 XUMUNY - MPU3BaHA MOKA3aTh SPKUE, 3aHUMATEIbHBIE,
HMOITMOHATBHO HACBIIICHHBIC TTH30/Ibl CTAHOBIICHUS U Pa3BUTHS XUMUHU. OHA CONEPIKUT
3aHMMATEeIbHBIC U MHTEPECHBIE ITIOJIBI O BEIUKUX XUMHKaX, 00 OTEIbHBIX XUMHUECKHUX
BEIIECTBAX U HEKOTOPBIX XUMHUYECKHX TPOIIeccax.

W3yuenue mpeaiaraeMoro Kypca npeJycMaTpuBaeT u 6oJiee IUpPOKOe UCTI0Ib30BAHNE aKTUBHBIX
dhopm 1 METOI0B OOYUEHHS: TTOBBIIICHHE YACIBHOTO BECa CAMOCTOSATEIBLHOM pabOThI B 00yUeHUH (
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HaIrpuMep, MpU MPOBEACHUH TOMAITHETO0 XUMUYECKOTO HKCIIEPUMEHTA), B TOM YUCIIE TIPU
MOATOTOBKE COOOIIEHN HAa yUeHUUECKHEe KOH(PEPEHIINH, 3alIUTHI POEKTOB, 00CYXICHUE
PE3yNIbTATOB IOMAIITHETO YKCIIEPUMEHTa, BEIOOp 00BEKTa ISl TOATOTOBKY COOOIIECHUS WIIH TTPOSKTa
U ap.

[Ipennaraemsblii Kypc MpeyCMaTpuBaeT IUPOKOE PA3BUTHUE TAKUX JOTHUECKUX ONEpaluid
MBIIJICHUS, KaK aHaJIu3 U CHHTE3, CPABHCHHE Ha OCHOBE aHaJIM3a U CHHTE3a, 0000IIeHuE,
BBIJIBUYKEHUE U TTOATBEPKICHUE UM OIPOBEPIKEHHUE TUTIOTES U T.JI.

ABTOPBI ITOYTH HE 3aTPOHYJIM TPEOOBAHUH CTaHAAPTAa XUMUYECKOTO 00pa30BaHMS 1T OCHOBHOM
IITKOJIBI, HAITPUMEP, 3HAKA XUMHUYECKUX JIEMEHTOB U ()OPMYJIIbI BEIIECTB CEMHUKIACCHUKHI
BBIYYHBAIOT TOJIBKO TI0 YKEITAHHIO, CAMH K€ (POPMYJIbI BEIIECTB HE BBIBOJISATCS, PABHO KaK H
YpaBHEHUS XUMUYECKUX PEAKIUNA, KOTOPBIE SBJISIOTCS MAaTEPUATIOM JIJIs U3yUEHHUs B 0053aTeIbHOM
Kypce XHUMHH.
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Coaepxanue TeM y4eOHOIo Kypca

Xumus B neHTpe ecrectso3Hanus (11 yacos)
XUMUA KaK 4acTh €CTeCTBO3HAaHUA. [IpeaMer xumum.
MeTonbl u3y4eHus: ECTECTBO3HAHMS.
[Tpaktuyeckas padora Ne 1 «3HaKOMCTBO ¢ 1abopaTopHbIM 000pyaoBanueM. [IpaBuia TeXHUKH
0e301acHOCTH MpU padboTe B XUMHUYECKOM KaOUHETEY.
[TpakTiaeckast paborta Ne 2 «HabmoeHue 3a ropsiieii cBedeid. Y CTpocTBO CITUPTOBKH.
[TpaBuiia paboThI C HarpeBaTEIbLHBIMU TPUOOPAMI.
MopaenupoBanne
XuUMHUYECcKasi CAMBOJIMKA
Xumus v (pu3nKa. YHUBEPCATbHBIN XapaKkTep MOJ0KESHUN MOJIEKYIIPHO-KUHETHUECKOW TEOPHH.
Xumus U ¢pusnka. ArperaTHble COCTOSIHHSI BEIIeCTBA.
Xumus u reorpadus.
Xumus 1 OMOJIOTHS.
KauecTBeHHble peakiiii B XUMHUH.

Marematuka B xumuu (10 yacon)
OTHOCUTENBHBIE aTOMHAsI U MOJIEKYJIIpHAsA MACCBHI.
MaccoBast 1011 XUMHUYECKOI'0 2JIEMEHTA B CJI0KHOM BEILIECTBE.
YucThle BEelECTBa U CMECH.
O0ObeMHas 107151 KOMIIOHEHTa ra30BO CMECH.
MaccoBas o715 BelecTBa B pacTBOpeE.
[Tpaktuyeckas padora Ne3 «lIpuroToBieHue pacTBopa ¢ 3aJaHHOW MAaCCOBOM JJOJIeH
PacTBOPEHHOT'O BELIECTBAY.
MaccoBas 105151 TpuMeceil.

SIBaenusi, npoucxojasinye ¢ BemecreamMu (9 4acos)
Pa3znenenue cMmecei.
OuibTpPOBAHUE.
AncopOrusi.
Juctrianms.
[Tpaktuueckas padora Ne 4 «Pa3znenenue cMmeceit» XHUMUYECKHE peaKLIUU.
[TpaxkTrueckast padota Ne5 «OuncTka MOBapeHHON COIN.
XVMMHYECKUE PEAKIINH.
IIpu3HaKy XMMHUYECKUX PEAKIUH.
[TpakTtnyeckas padora Ne 6 «Koppo3us MeTanioB»

Paccka3sbl no xumum ( 4 yaca)
Bergaromuecs pycckue y4eHble-XUMUKH
Moe 1ro0uMoe XUMHUYECKOE BEIECTBO

OcHoBHbBIE H3y4YaeMble BONPOCHI:

XuMHS Kak 4acTb e€cTecTBO3HaHWA. lIpenmer xumuu. Meroabl M3ydeHUs €CTECTBO3HAHMS.
MonenupoBanue. XuMHUecKas CHMBOJUKA. XHUMUS U (uU3MKa. YHHBEpPCAIbHBIA XapakTep
MOJIOKEHUHA MOJIEKYJISIPHO-KMHETUYECKOM Teopuu. Xumus U (U3MKa. ArperatHble COCTOSHUS
BemlecTBa. Xumus u reorpadua. Xumusg u Ouonorus. KadecTBeHHble peaklMU B XHMHH.
OTHOcHTENbHBIE aTOMHAsI U MOJEKYJIspHas Macchl. MaccoBasi A0S XMMHYECKOIO 3JEMEHTA B
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CI0XKHOM BemecTBe. Uucthie BemecTBa M cMecu. OObeMHast OIS KOMIIOHEHTA Ta30BOM CMECH.
MaccoBass nona BellecTBa B pacTBope. MaccoBas nonsi npumeceid. Paszgenenue cmecei.
QunbTpoBanue. AxcopOmus. JucTwuisiuua. XuMUYEcKue peakuud. [Ipu3HaKu XHUMHYECKHX
peaxkuuii.

[TpakTuyeckue pabOTHI:
Ilpakmuueckasn paboma Ne 1 «3HaKOMCTBO ¢ J1abOpaTopHBIM 00OpynoBaHueM. [IpaBuiia TEXHUKA
0€30MacHOCTH IpU pabOTEe B XUMHUUYECKOM KaOHHETE (J1a0opaTopun ).
Ilpakmuueckasn paboma Ne 2 «HabnroaeHue 3a ropsieii cBedeil. Y CTpoiHCTBO CIUPTOBKH.
[TpaBwiia paboTHI C HArpPEeBATEIBLHBIMH TPUOOPAMID».
Ilpakmuueckas pavoma Ne3 «lIpurotoBieHue pacTBopa ¢ 3aJJaHHON MacCOBOM 10Jei
PacTBOPEHHOTO BELIECTBA.
Ilpakmuueckas padomut Ne4d «BoipaliiBaHrue KPUCTAIIIOB COJIN.
Ilpakmuueckana paboma Ne5 «OuncTka NOBapEHHOU COJIN».
Ilpakmuueckas pavoma Ne6 «Koppo3usi METAIIOBY.

[Tporpamma npeaycMaTpuBaeT Kak yCTHbIE TaK U MUChbMEHHBIC (DOPMBI KOHTPOJISl 3HAHUH,
TaK K€ MpaKTUYeCKue paboThl U JOMAILIHUE 3KCIIEPUMEHTBI, TAKUE KaK:
[TpoaomKUTENEHOCT TOPEHHS CBEUH B 3aBUCUMOCTH OT 00beMa BO3TyXa.
Juddy3us HOHOB IepMaHTaHaTa Kanus B Bojie. M3yuenue ckopoctu quddy3uu a3po30odei.
Huddysus caxapa B BoJeE.
AncopO1yst aKTUBUPOBAHHBIM YTJIEM KPACAIIUX BELIECTB MENCU-KOJbL. 2. AncopOuus
KYKYPY3HBIMH MaJIOUKaMH I1apOB MMaxXy4uX BEILIECTB.
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YuyebHO — TeMaTUYECKUH IUIAH

Ne | Tema ypoka OcHoBHOe XapakTepucTuka dopMupyemblie Kanengapubi
coJep:KaHue OCHOBHBIX BH/I0B YVI € CPOKH
y TeMbl, TEPMHUHBI AeSITeJIbHOCTH.
p U NOHATHS OcBoenne
0 NpeIMeTHBIX o | ®axt
K 3HAHMId.
IUIAH | MYeCK
a y "
XuUMUA B IIEHTPE €CTECTBO3HAHUS 11
[Ipenmer XuMus kak | CaMocTosTeIbHas PeryasitTuBHbie:
1 | xumun 4acTh pabora: C | cTaBAT yuyeOHBIC
€CTECTBO3HAHMS. pPUCYHKaMU U | 337244 Ha OCHOBE
[IpenMeT XHUMHUHU. | TEKCTOM Yy4e€OHUKA, | COOTHECEHHS TOTO,
®dusnueckue Tena | B TeTpaan C | YTO YK€ U3BECTHO U
Y BELIECTBA. MIeYaTHOM OCHOBOM. | YCBOEHO
YYaIumMcsi, ¥ TOTO,
qTO ené
HEU3BECTHO
Io3HaBaTebHbIC:
CaMOCTOSITEJIbHO
BBIJICIISIIOT U
bopMynupyroT
MMO3HABATEJIbHYIO
eib
KoMmyHHKaTHBH
ble: (HOpMyITUpPYIOT
coOCTBEHHOE
MHEHHE u
MO3UIIMI0,  3aJar0T
BOIIPOCHI, CTOSIT
MTOHSITHBIE TUTST
MapTHEPA MOHATHS
SIBnenus Mertoabl Jlaboparopnas PeryasituBubie:
2 | mpoucxXoAasl] | U3y4eHHS pabota OcymiecTBIAIOT
ue C | eCTeCTBO3HAHUSI. MOIIaroBbIi
BemectBamu | HaGmonenue, KOHTPOJIb 110
TUIIOTE3a, pe3ynbTaTy
HKCIIEPUMEHT,
BBIBOJI, CTPOCHHE Ilo3naBaTenbHbIE:
MJIaMEHHU. Brnanerot obmum

MIPUEMOM pEIIEHUS
3a1a4
KoMmyHukaTuBH
bl€:

YuuTeIBaroT
pa3Hble MHEHHUSA H
CTPEMSTCS K
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KOOPIMHAIINH
Pa3IUYHBIX
HO3UIINHI B
COTPYAHUYECTBE

Hao0ronenn

e U
IKCIEepUMeH

T B XUMHH

JlaGopaTopuss wu
o0opyI0BaHue.
[lpaBuia TEXHHUKH
0e301acHOCTH.

[IpakTrueckas
pabora

PeryasitTuBHble:
Ocy1ecTBIAOT
MOIIArOBBII
KOHTPOJIb 10
pe3ynbTary

ITo3HaBaTeabHBIE:
Bnaneror o0mmm
MIPUEMOM PEIICHUS
3a1a4
KoMMyHMKaTHBH
bl€:

Y4uuThIBaoOT
pa3Hble MHEHHUS H
CcTpeMsITCs K
KOOPIUHALINH
Pa3IMYHBIX
HO3UIINH B
COTPYAHUYECTBE

[IpakTuecka
s pabota Nel.
JlaGoparopx
oe
obopymoBaHu
€ U TPHEMBI
paboThl c
HUM.
[IpaBuia
TEXHUKHU
0€30MacHOCT
U mpu pabote
B KaOuHere
XUMHHU

IIpaBuna
TEXHUKH
0€30MacHOCTH.
YcTpoicTBo u
paborta
CIIUPTOBKH.

[IpakTnueckas
pabora

PeryasiTuBHbIe:
Ocy1ecTBIAI0T
MOIITarOBBIH
KOHTPOJIb 10
pe3ynbTaTy

ITo3HaBaTeabHbBbIE:
Brnagerot o61um
MIPUEMOM PEIICHUS
3a7a4
KoMmyHukaTuBH
ple:

YYHUTEIBAIOT
pa3Hble MHEHHUS H
CTpeMSITCS K
KOOPJAUHALINH
Pa3IMYHBIX
HO3UIIHUH B
COTPYJIHUYECTBE

Crpoenue
BEIIECTBA

MopenupoBanue.
OcoOeHHOCTH
MOJICTTUPOBAHUS B
reorpaduu,
¢busuke,
OHOJIOTHH.
XuMuyeckue
MOJICIIH:
peIMETHBIC,

JlaGopatopHas
pabora

PerynasituBHebie:
[TInanupyroT cBOM
JEHUCTBUSA C
IMOCTaBJICHHOM
3ajaden u
YCIOBUSIMU €€
peleHus,
OILICHHBAIOT
MPaBUIbLHOCTh
BBITIOJTHCHUS
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3HaKOBBIC,
CHMBOJIbHEIE.

nIn

NEUCTBUS
Ilo3HaBaTeabHBIE:
CaMoCTOSTEIIFHO
BBIICIISIOT U
(opmymupytot
MMO3HABATEJIbHYIO
11€JTb, UCTIOJIb3YIOT
o01me npruemMsbl
perieHus 3a1a4y
KoMMyHHKaTHBH
ple:

Jonyckarot
BO3MOKHOCTB
pPa3IMYHBIX  TOYEK
3peHHsl, B TOM
YHCIIC HE
COBIIAJAIOIIMX C HX
COOCTBEHHOIA. 41
OPUEHTHPYIOTCS Ha
MO3UIIMIO TTapTHEpa
B  0OmmeHUU u
B3aMMOJICHCTBUU

ArperaTHble
COCTOSIHUSI
BEIICCTB

XUMHYECKUM
3JICMCHT,
XUMHYECKHE
3HaKH,
XUMHYECKHE
(bopMyIibl
BEILIECTB, MPOCTHIC
u CIIOJKHEIC
BEIIIECTBA.

Jlomanamit
AKCIIEPUMEHT
CamocTosiTenbHas

paboTta B TeTpagu c

Ie4YaTHOH OCHOBOW.

PeryasituBubie:
[InanupyroT cBOM
IEUCTBUA C
IIOCTaBJICHHOM
3agadyeu u
YCIIOBHSIMU €€
pelieHus,
OLICHUBAIOT
MPaBUIBLHOCTh
BBIIIOJTHEHUS
JEHUCTBUSA
ITo3HaBaTeabHbBbIE:
CaMocTosSTeIIbHO
BBIICIISIOT U
bopMynupyroT
MTO3HABATENIbHYIO
11€JTh, UCTIOJIb3YIOT
oO111e npuemsl
perieHus 3aaa4y

KoMmmyHukaTuBH
ble:

Jonyckaror
BO3MOXHOCTb
pPa3NUYHBIX ~ TOYEK
3peHHs, B  TOM
qucie HE
COBIAJAONIUX C UX
COOCTBEHHOH. nu

OpPHUEHTHPYIOTCA Ha
MIO3HULIMIO TTApTHEPA
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B OOIlIeHUN u

B3aMMOJICHCTBUU
Yucreie Crpoenue Jomamauit PeryasitTuBHble:
BELIECTBA MU | BEILECTBA, AKCIIEPUMEHT YuursiBaoT
cMecu MOJIEKYJIa, CamocrosTenbHas MIPaBUJIO B
T dy3us, pabora TUTAHUPOBAHHUU U
OpOYHOBCKOE KOHTpOJIE criocoba
JBUKEHHE, aTOMBI, pelieHus
WOHBI, BeIleCTBa Ilo3naBaTenbHbIE:
MOJIEKYJISIPHOTO U Hcnonp3yroT nouck
HEMOJIEKYJIIPHOT O HE00X0IUMOi
CTpOCHHUS. uHpOpMaLUU A7
BBIIIOJIHEHUS
y4eOHBIX 3aJJaHUH C
HCII0JIb30BaHUEM
yueOHOMI
JUTEPaTyphl
KoMMmyHHKaTHBH
ble:
YuursiBaroT
pa3Hble MHEHHUS H
CTpeMsATcs K
KOOPJAUHALIUU
pa3IMyYHbIX
HO3UIIMHI B
COTPYJIHUYECTBE
l'azoBbIE Tpu CamocTrosTenbHas PeryasituBubie:
CMeECH. arperaTHbIxX pabota Brocsar
Ob6beMHas COCTOSIHUS Jomamnauit HEO0OXOTUMBIE
TOJIst BEIIECTB Ha | DKCIIEPUMEHT KOPPEKTUBHI B
KOMIIOHEHTa | IPUMEPE  BOJBI, JIEHCTBHE TIOCIIE €r0
ra3zoBoi razoo0pasHbie 3aBepIICHUS] Ha
cMecH BELIECTBA, OCHOBE €70 U y4eTa
TBEPIBIE u Xapakrepa
KUJKHUE BEIIECTBA, C/IeJTaHHBIX OLIMOOK
amop¢HbIe Io3HaBaTenbHbIE:
BEILECTBA. CrtposT peueBoe
BBICKa3bIBaHUE B
YCTHOU U
MUCbMEHHOU popme
KoMmmyHukaTuBH
ble: KOHTPOJIUPYIOT
JIeICTBHS MapTHEPA
MaccoBas Ctpoenue JlaGopaTopHas PeryasitTuBHble:
JOJIst 3emiH, MUHepaJibl, | pabora ITnanupyroT cBou
PacTBOPEHHO | TOpPHBIE  IOPOBI, JENCTBUS C
IO BEUIECTBA | HEOPTaHUYECKUE U MIOCTaBJIEHHOU
OpraHNYeCcCKHe 3aja4ent u
0CaJI0YHbIE YCIIOBUSIMU €€
MOPO/IBI. pelieHus,
OLICHUBAIOT
MIPABUJIHOCTD
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BBIIIOJTHEHUS
JEUCTBUS
ITo3HaBaTeabHBIE:
CaMOCTOSTEILHO
BBIIENSIOT U
bopmynupyroT
MTO3HABATEIIbHYIO
1[eJTb, UCTIOJB3YIOT
o01ue nmpueMbl
pelIeHus 3a1aq

KomMMyHnKaTHBH
ble:

Honyckarot
BO3MOKHOCTh
pPa3IMYHBIX  TOYEK
3peHus, B  TOM
qrcie HE
COBIIAJIAIOIINX C UX
COOCTBEHHOM. nu

OpUEHTUPYIOTCS Ha
MO3ULMIO NapTHEpa

B OOIlleHUHU u
B3aUMOJCUCTBUHU
[IpakTuecka Pacturenbnas | Jlaboparopnas PerynasitTuBHbIie:
1 | s pabora Ne2. | u KUBOTHas | pabota, aomamiHuii | OCyIIecTBISIOT
0 | [IpuroroBine | KIETKH, JKCIIEPUMEHT IIOIIArOBbIN
HUE pacTBOpa | XMMHUYECKUN KOHTPOJIb 110
C 33JaHHOM | COCTaB  BEILIECTB pe3ynbTaTy
MaccoBOMU KIIETKH,
J0JIen ¢dorocunTes, Ilo3HaBaTenbHbIE:
pacTBOpeHOr | XJI0pouiLI, Brnanerot o6uum
O BEIIECTBA | XKUPBI, YIJIEBOJBI, IIPUEMOM PELICHHUS
0enKy, BUTAMHHBI, 3a1a4
a¢upHbIE Macha. KommyHukaTuBH
ble:
YuuThIBatOT
pa3Hble MHEHHUSA H
CTPEMATCS K
KOOPJIHHALINH
pa3IMYHBIX
HO3UITNHI B
COTPYAHUYECTBE
MaccoBas Pacnio3znaBanue | JlaboparopHas PeryasituBHbie:
1 | nons BEIIECTB c | pabora Y4uThIBAIOT
1 | mpumeceii IIOMOIIBIO Jomamauit [IpaBUJIO B
Ka4eCTBEHHBIX DKCIIEPUMEHT IIJJAHUPOBAHUH U
peaxkuui, KOHTpOJIE cr1ocoba
AHAJTUTUYECKNN peLeHus
CUTHAII, Ilo3naBaTenbHbIE:
pacrio3HaBaHue Hcnons3yroT mouck
KHCIJIOPOJa, HEo0X01uMon

YIJICKUCIIOr0 rasa,

nH(pOpMaluu A
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Kpaxmaiia.

BBIITOJIHEHUS
yueOHBIX 3aJJaHHI C
HCII0JIb30BaHUEM
yueOHOMI
JUTEPaTyphI
KoMMyHHKaTHBH
ble:

Y4uThIBaloT
pa3Hble MHEHHUS H
CTpeMsITCS K
KOOPJIUHALINH
Pa3IUYHBIX
HO3UIINHA B
COTPYAHUYECTBE

MaremMaTuueckue pvaéTBI B

xumun 10

-

Hexoropsie
CII0COOBI
paszaeneHus
cMmeceint

Ornpenenenue
OTHOCHUTEJIBbHOM
aTOMHOH  MaccChl
3JIEMEHTa, pPacuér
OTHOCHUTEIIFHOM
MOJIEKYJIIPHOU
MAaccChbl.

Pabora C
MEepUOINYECKOM
CHUCTEMOU

PeryasiTuBHbIe:
Bnaocsrt
HEOOXOIMMEIC
KOPPEKTHUBHI B
JIEHCTBHE IIOCHE €T0
3aBeplICHUS Ha
OCHOBE €r0 U y4eTa
Xapakrepa
CJICJIaHHBIX OIIMOOK
Ilo3naBaTe/ibHBIE:
CtposT peueBoe
BBICKA3bIBaHHE B
YCTHOU U
MUCbMEHHOU (popme
KoMmyHukaTuBH
ble: KOHTPOJIUPYIOT
JICUCTBHSI MApTHEpA

-

Juctumnsamu
s WA
IeperoHkKa

MaccoBast gois
3JIEMECHTA,
pelieHus 3a1ad Ha
pacuér MaccoBOU
IO DJIEMEHTa B
BEIIIECTBE.

TectupoBanue
CamocTosTenbHas
paboTa Mo peleHuIo
3a1ad.

PerynasitTuBHble:
[InmanupyroT cBOM
JEHUCTBUSA C
IIOCTaBJICHHOM
3ajaueit u
YCIOBHUSIMU €€
penieHus,
OILICHHBAIOT
MPaBUIBHOCTh
BBIIIOJTHEHUS
JEHUCTBUSA
Ilo3HaBaTeabHBIE:
CaMOCTOSTEIBbHO
BBIIENIAIOT U
dopmymHpyrOT
MMO3HABATEIIbHYIO
1€JIb, UCTIOJIb3YIOT
o0111e npueMsl
perieHus 3aaaqy
KoMMyHHKaTHBH
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bl€:

Jonyckarot
BO3MOYXHOCTh
pPa3IMYHBIX  TOYEK
3peHus, B  TOM
qrcIie HE
COBMAJIAIOIIUX C UX
COOCTBEHHOM. u

OPHUEHTHPYIOTCS Ha
MO3UIUIO TIapTHEpa
B 0OIeHnu n
B3aNMOCHCTBHU

-

[IpakTnuecka
st paboTa Ned.
Oumncrka
IIOBApEHOMN
ConH

MaccoBas
JJIEMEHTA,
peleHus 3a1a4 Ha
pacyér MaccoBOU
O DJIEMEHTa B
BEIIIECTBE.

JIOJISt

CamocrosTenpHas
pabora
Pentenue 3anau

PeryasitTuBHble:
[TInmanupyroT cBOM
IEUCTBHUA C
IIOCTaBJICHHOM
3agadyeu u
YCIIOBHSIMU €€
pelieHus,
OLICHUBAIOT
MPaBWILHOCTh
BBIIIOJTHECHUS
IEUCTBUA
Ilo3HaBaTeabHBIE:
CaMOCTOSTEIbHO
BBIJICIISIOT U
opmymupyroT
MMO3HABATEJIbHYIO
L€JIb, UCIIOJIb3YIOT
o0111e MpueMsl
perieHus 3aaaqy
KoMmyHukaTuBH
pl€:

Homyckarot
BO3MOKHOCTB
pa3IMYHBIX  TOYEK
3peHus, B  TOM
YHCIIe HE
COBIIAJIAIOIIMX C UX
COOCTBEHHOIA. 14
OPUEHTHPYIOTCS Ha
MO3ULIMI0 TIAapTHEPA
B 0oOmeHnu 171
B3aMMO/ICHCTBUUI

[EY

XuMHUECKUe
AJIEMEHTHI.
[Ipocteie wu
CJIO)KHBIE
BEIllECTBA

Hucrele
BEIIIECTBA,
reTepOreHHble U
TOMOTEHHBIE
cMecH,
razoo0pasHsie,
KUJKHE u
TBEPJBIE CMECH.

JlaGopatopHas
pabora
CamocrosiTenbHas
pabora
JlomarnHuit
OKCIIEPUMEHT

PerynsitTuBHsblie:
YuurteBaroT
MpaBUJIO B
IUTAHUPOBAHUU U
KOHTpOJIE cr1ocoba
pelieHus
Ilo3HaBaTenbHbBIE:
Hcnonp3yroT nouck
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HE00X0INMO
uH(pOpMaLUU s
BBIIIOJTHEHUS
y4eOHBIX 3aJJaHUil ¢
HCIOJIb30BaHUEM
yueOHoM
JUTEPATYPBI
KoMMyHHKaTHBH
ple:

YYHuTHIBAIOT
pa3Hble MHCHHUS H
CTpeMSITCS K
KOOPIUHAIINH
Pa3IUYHBIX
HO3UIIMHA B
COTPYAHUYECTBE

[

XUMHYECKHE
3HaKH.
Tabauia
XUMHYECKHUX
9JIEMEHTOB
AN .Mennen
eeBa

Onpenenenue

00BEMHOIT 110K
raza B  CMECH,

cocTaB
aTMOC(epHOro

BO3/yXa, IPUMEPHI

peUICHUA 3a1a4.

CaMocTosTenbHas
pabora
Pemenne 3agau

PeryasituBubie:
[InanupyroT cBOM
IEUCTBUA C
IIOCTaBJICHHOM
3agadyeu u
YCIIOBHSIMU €€
perieHus,
OLICHUBAIOT
MIPaBUILHOCTh
BBIIIOJTHECHUS
IEUCTBUA
Ilo3HaBaTeabHBIE:
CaMOCTOSITEIbHO
BBIJICIISAIOT U
opmyHupyrOT
MMO3HABATEJIbHYIO
1€JIb, UCTIOJIb3YIOT
o0111e MpueMsl
penieHus 3aaaqy
KoMmmyHukaTuBH
pl€:

Honyckarot
BO3MOXKHOCTB
pa3IMYHBIX  TOYEK
3peHus, B  TOM
YHCIIe HE
COBIIAJIAIOIIMX C UX
COOCTBEHHOIA. 141
OPUEHTHPYIOTCS Ha
MO3ULIMI0 TIAapTHEPA
B 0OmmeHnu Hu
B3aMMOICHCTBUU

[EY

OTHOCHUTEND
Has aTOMHas
u
MOJICKYJISIPH

KoHnuenTpanus,
MaccoBast TOJIs]

BEIIIECTBA
pacTBope,

B

CamMocTosTenpHast
pabora
Pemenne 3agau

PerynsitTuBHble:
[TInanupyroT cBOM
JIEUCTBUSA C
ITOCTaBJIECHHOMN
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bIC MAaCChI

pacTBOpPUTEID,
pacTBOPEHHOE
BEILIECTBO,
IIPUMEPBI
pacy€THBIX 3a1a4.

3agadyeu u
YCIIOBUSIMU €€
perieHus,
OLICHUBAIOT
MIPaBUILHOCTh
BBIIIOJIHEHUS
IEUCTBUA
I[Mo3HaBaTeIbLHBIE:
CaMoCTOSTEIIFHO
BBIJICIISIOT U
(opmymupytor
MO3HABATEIBHYIO
11EJTb, UCTIOJIb3YIOT
o01me npruemMsl
perieHus 3a1a4y

KoMMyHHKaTHBH
ble:

Honyckarot
BO3MOYKHOCTh
pa3IMYHBIX  TOYEK
3peHus, B  TOM
qyucIie HE
COBITAJAIONINX C UX
COOCTBEHHOM. u

OPHUEHTHUPYIOTCA Ha
MIO3ULIMIO TIapTHEPA

B 0OOIIeHuHn u
B3aUMOJICICTBUU
IToBTOpEHUE IIpaBuia IIpakTnueckas PeryasituBubie:
1 | u 06001IeHre | TEXHUKU pabota OcymiecTBIAIOT
8 | Temsl. 0e30MacHOCTH. MOIIaroBbIi
[ToaroroBka | IIpuroroienue KOHTPOJIb IO
K pacTBopa c pe3ynbTaTy
KOHTPOJIBHOM | 3a/IaHHOU
pabote MaccoBOM  J10JIE€H Ilo3naBaTenbHbIE:
PacTBOPEHHOIO Brnanerot o6uum
BEILECTBA MIPUEMOM PELICHUS
3a1a4
KoMmyHukaTuBH
ble:
YuursiBaroT
pa3Hble MHEHHUS H
CTpeMsaTcs K
KOOPAUHALINH
pa3IMYHbIX
HO3UIIUH B
COTPYAHUYECTBE
KoHntponbHas [Ipumecn, Pemenne 3amau PerynsitTuBHbie:
1 | paGora Nel | maccoBas T0JIst BHocat
9 |mo TeEME | OCHOBHOTIO HEOOXOIMMEIE
«UYUCThIE KOMIIOHEHTa WJIHU KOPPEKTHUBHI B

BEIIECTBA W

MaccoBas J0JIA

JIEUCTBHUE TOCIIE €T0
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CMECH. pPUMECH, 3aBepIICHHS Ha

XuMuyeckas | MpUMephI OCHOBE €ro U yyeTa

CUMBOJIMKa» | pacuéTHBIX 3a/ad. XapakTepa
CIIEJIAaHHBIX OMINOOK
ITo3HaBaTeabHBIE:

Crposrt peueBoe
BBICKa3bIBaHUE B
YCTHOU U
MUCbMEHHOU popme
KoMMyHHKaTHBH
ble: KOHTPOJIUPYIOT
JICMCTBHS IApTHEpA

METAaJIbI Pemenne CamocrosTenbHas PeryasitTuBHble:
pacueTHbIX 3ajad | paboTa [Tnanupyrot cBou
pPa3HBIX THUIIOB. Pemenne 3amaq JIIEHCTBUSA C
IIOCTaBJICHHOM
3agadyeu u
YCIIOBHSIMU €€
pelieHus,
OLICHUBAIOT
MPaBUWILHOCTh
BBIIIOJTHECHUS
IEUCTBUA
Ilo3HaBaTeabHBIE:
CaMocTosSTeIIbHO
BBIJICIISIOT U
bopMynupyroT
MMO3HABATEJIbHYIO
L€JIb, UCIIOJIb3YIOT
o0111e MpueMsl
perieHus 3aaaqy
KoMmyHukaTuBH
ple:

Homyckarot
BO3MOKHOCTB
pa3IMYHBIX  TOYEK
3peHus, B  TOM

qucie HE
COBIAJAOIINX C UX
COOCTBEHHOM. u

OPUEHTHPYIOTCS Ha
MO3ULIMI0 TIAapTHEPA
B OOIlIeHHH 171
B3aMMOJICHCTBUH

Ipexcrasur Pemenne KontpomnbHas PeryasituBHbIE:
eI pacueTHbIX 3ajaad | paborta OCYILECTBIISAIOT
METAJLJIOB pa3sHbIX TUIIOB NOIIAroBBIA U
WUTOTOBBIN
KOHTPOJIb 110
pe3yabTary
Ilo3naBarenbHbIE:
CTpOSIT peueBoe
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BBICKA3bIBAaHUE B
YCTHOU U
MUCbMEHHOU popme
KoMMyHHKaTHBH
ble: YYUTBIBAOT
pa3Hble MHEHMS U
CTpeMSTCS K
KOOPJAHHALIMH
pa3IMYHBIX
HO3UIINH B
COTPYAHUYECTBE

SIBieHus1, Ipoucxoasye ¢ BemecTBaMu 9

N

HEMCTAJJIbI

Pa3nenenue
cMecei,
(dbunpTpoBaHUE,
MPOCEUBaAHUE,
OTCTauBaHUE,
LEeHTpUPYrupoBaH
He, azicopOous,
AKTUBUPOBAHHBIN
yTroJib,
paszzeleHue,
OYHUCTKA.

JlaGopaTopHas
pabora

PeryasitTuBHble:
Y4uTEIBAIOT
MpaBUJIO B
MJIAHUPOBAHUH U
KOHTpOJIE criocoba
pereHus
Ilo3HaBaTeabHBIE:
Ucnonp3yrot nouck
Heo0X0InuMOMI
uHpopmanuu st
BBIITOJIHCHUS
y4eOHBIX 3aJJaHUH C
HCITOJIb30BaHUEM
yaeOHOM
JUTEPaTyphl
KoMMmyHHKaTHBH
ple:

YYHuTEIBAIOT
pa3Hble MHEHHUS H
CTpEeMSITCS K
KOOPJAUHALINH
Pa3TUYHBIX
HO3UIINH B
COTPYAHUYECTBE

N

IIpencrasure
I
HEMETAJUIOB

Pa3nenenue
cMecei,
¢unbTpOBaHUE

JlaGopatopHas
pabora

PerynasitTuBHsbie:
Bnocsar
HEO0OXOTUMBIE
KOPPEKTHUBHI B
JIEUCTBUE TIOCIIE €r0
3aBEPILICHUS HA
OCHOBE €ro M yyeTa
xXapakrepa
CAENaHHBIX OLTHOOK
ITo3naBaTe/bHBIE:
CtposT peueBoe
BBICKA3bIBAaHUE B
YCTHOU U
MUCbMEeHHOU (popme
KommyHukaTuBH
ble: KOHTPOJHUPYIOT
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JICCTBUS MapTHEpa

N

BaJICHTHOCTDb

Paznenenue
cMecei,
azcopOusi,
JIACTHILISIIMSL.

JlaGopatopHas
pabora
CamocTosTenbHas
pabora
Coolmmenus
YUYAIIAXCSI

PerynsiTuBHblie:
Buocsar
HE00X0IUMBIE
KOPPEKTHUBHI B
JIEHCTBHE IIOCIIE €T0
3aBEPILEHUS HA
OCHOBE €TI0 U yyeTa
XapaxkTepa
C/IETIaHHBIX OUIMOOK
Ilo3naBaTenbHbIE:
CtposT peueBoe
BBICKA3bIBAaHUE B
YCTHOU U
MUCbMEHHOI hopme
KoMMyHHKaTHBH
ble: KOHTPOJIUPYIOT
JICHCTBHsI IApTHEpA

N

OKCHbI

IIpaBuna
TEXHUKH
0€30IaCHOCTH.
BeIpamuBanue
KPUCTAJIJIOB COJIN

HpOCKTH yqamuxces,

BBIPAICHHBIC
KpUCTaJLJIbI

PeryasituBubie:
OcymecTBIAIOT
IIOLIArOBBIN
KOHTPOJIb 10
pe3ynbTaTy

Ilo3naBaTesibHBIE:
Bnangeror o0mmm
MIPUEMOM PEIICHUS
3a1a4
KoMmmyHnkaTuBH
pl€:

Y4YuTHIBaOT
pa3Hble MHEHHUS H
CTpeMsTCs K
KOOPIUHAIINH
Pa3IMYHBIX
HO3UITNH B
COTPYJTHUYECTBE

N

[IpencraBure
JI1 OKCUJI0B

[IpaBuna
TEXHHKHU
0€30IacHOCTH.
Oumncrka
ITIOBAPEHHOM COJU

[IpakTnueckas
pabota

PeryasiTuBHbIe:
Ocy1ecTBIAOT
TMOIIIarOBBIi
KOHTPOJIb 110
pe3ynbTaTy

Ilo3HaBaTeabHBIE:
Bnangerot o0mmm
MIPUEMOM PEIIEHUS
3a71a4
KoMmyHukaTuBH
pl€:

V4YUTBIBAIOT
pa3Hble MHEHUS H
CTPEMSITCS K
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KOOPIMHAIINH
Pa3IUYHBIX
HO3UIINHI B
COTPYAHUYECTBE

N

KHCJIOTBI

XuMmudeckue
peakiumn b3
YCIIOBHS X
MIPOTEKAHUS,
COTPUKOCHOBCHHE
BCIIIECTB,
HarpeBaHue,
KaTaJIu3aTopHI,
(hepMeHTHI,
ropeHue.

JlaGopaTopHas
pabora
JlomanHuit
IKCIIEPUMEHT

PeryasitTuBHble:
Y4uTEIBAIOT
MpaBUJIO B
MJIAHUPOBAHUH U
KOHTpOJIe criocoba
perieHus
Ilo3naBaTejibHbBIE:
Hcnonp3yroT nouck
HEe00X0IUMOI
uH(pOpMAaIIUU IS
BBIITOJIHCHUS
y4eOHBIX 3aJJaHUM C
HCITOJIb30BaHUEM
yaeOHOM
JUTEPaTyphl
KoMMmyHHKaTHBH
ple:

Y4uTEIBAIOT
pa3Hble MHEHUSI U
CTpeMSITCS K
KOOpJUHALIMHT
Pa3IUYHBIX
HO3UIIMHA B
COTPYAHUYECTBE

N

IIpencraBute
JIA KUCJIOT

[Tpuznaku
XUMHUYECKUX
peaxkuuii,
oOpazoBaHHe
ocaJKa,
BbIICJICHUE  Ta3a,
MOSIBJICHUE 3araxa,
W3MEHEHUE IIBETa,
BBIJICJICHUE  WJIU
MOTJIOLEHUE
TETUTOTHI.

JlaGopaTopHas
pabora
JlomarnHuit
OKCIIEPUMEHT

PeryasituBubie:
YuursiBaroT
MpaBUJIO B
TJIAHUPOBAHUH U
KOHTpOJIE criocoba
perieHus
Ilo3naBaTenbHbIE:
Hcnonp3yroT nouck
HEo0X0 1Mot
uH(popMaLuu A
BBITTOJIHEHUS
y4eOHBIX 3aJJaHUH C
HCII0JIb30BaHUEM
yaeOHOM
JUTEPATYpPhI
KoMmyHukaTuBH
ble:

YuurteBaroT
pa3Hble MHEHHUS H
CTpEeMSITCS K
KOOPIUHALINH
Pa3TUYHBIX
MO3ULUHI B
COTPYAHUYECTBE
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N

OcHoBaHU4.
[IpencraBute
TN
OCHOBaHUH

[ToBTOpEHME
OCHOBHBIX
TEPMUHOB TEMbI «
SBneHus,
MPOUCXOASAIINE C
BEIIECTBAMM .

CamocTosTenpHas
pa0ora,
TECTUPOBAHUE

PeryasitTuBHble:
Y4uTHIBAIOT
MpaBUJIO B
MJIAHUPOBAHUH U
KOHTpOJIE criocoba
perieHus
Ilo3naBaTejibHbBIE:
Hcnonp3yroT nouck
HEe00X0IUMOI
uH(pOpMAaILIUU IS
BBIITOJIHCHUS
y4eOHBIX 3aJJaHUM C
HCITOJIb30BaHUEM
yueOHOM
JIUTEePATYPBI
KoMMyHHKaTHBH
ple:

Y4uTEIBAIOT
pa3Hble MHEHHUS H
CcTpeMsITCs K
KOOPIUHALINH
Pa3IMYHBIX
HO3UITNH B
COTPYAHUYECTBE

Couan.
IpencraBur
eJIM coJieit

KonTpons
3HAaHWM OCHOBHBIX
TEPMHUHOB TEMbI  «
SBneHus,
MPOUCXOAAIIUE C
BEIIECTBAMU .

KonTponbhas
pabora

PeryasituBubie:
OCYILIECTBJISIOT
MOIIArOBbIN U
HUTOTOBBIN
KOHTPOJIb 110
pe3yJbTaTry
Io3HaBaTebHbIC:
CTpOSIT pEYEBOE
BBICKA3bIBAaHUE B
YCTHOU H
MUCBEMEHHOM hopme
KoMmmyHukaTuBH
ble: YYUTHIBAIOT
pa3Hble MHEHHUS H
CTpeMSITCS K
KOOPIUHALINH
Pa3IMYHBIX
MO3ULUI B
COTPYJIHUYECTBE

Pacckasel o xumun 4

Knaccuguka
st

HEOpraHuyvec
KHX BEIIECTB

buorpapus u
HayyHas  pabora
PYCCKUX YYEHBIX -
XHUMHKOB

IIpe3enTaunun
yUanmxcs,
cooO0IIeHus

PerynsitTuBHblie:
AJexkBaTHO
BOCIIPUHUMAIOT
MPEJIOKEHUS U
OLICHKY YUYUTEIS U
OJTHOKJIACCHUKOB
Ilo3HaBaTeabHBIE:
Bri6upator
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Haubosee

3¢ deKTUBHBIE
CIIOCOOBI penieHus
3ajad,
KOHTPOJIUPYIOT U
OLICHUBAIOT
MPOLIECC U
pe3ysbTaT
JESITEIIbHOCTH
KoMMyHHKaTHBH
ble:
JoroBapuarorcs o
pacnpezesieHuu
¢byHKIMH U porei B
COBMECTHOM
JIESITEIIbBHOCTH

w

KonTponbnas
pabora  No2
1o TemMe
«OCHOBHBIE
KJIACChI
HEOpraHu4ec
KHX
COEIUHEHUIN»

CsoiicTBa
obnactu
MIPUMEHEHUS
Ppa3InYHBIX
BEIIECTB.

Coo01enust
yYanmxcst

PeryasituBubie:
AJIeKBaTHO
BOCIIPUHHUMAIOT
MIPEIOKEHUS U
OLICHKY YYUTENs U
OJIHOKJIACCHUKOB
Ilo3HaBaTenbHbIE:
Bri6upator
HauboJee

s deKTUBHBIE
CHocoOBI peLIeHus
3az1ad,
KOHTPOJIUPYIOT U
OLICHUBAIOT
IIpoLecC U
pe3ynbTaT
JESATEIBHOCTH
KoMmyHukaTuBH
ble:
[oroBapusarorcsa 0
pacrnpeneneHun
¢byHKUMi U posei B
COBMECTHOM
JIESITEIIBHOCTH

w

Konkypc
YUYEHUYECKUX
IIPOEKTOB

3armura
MIPOEKTOB

HHAUBUIYAJIBbHBIX

Y TPYIIIOBBIX

3aH_II/ITa IMPOCKTOB

PerynasituBHebie:
AJleKkBaTHO
BOCIIPUHHUMAIOT
MIPEJIOKEHUS U
OLICHKY YYUTENS U
OJIHOKJIACCHUKOB
Ilo3naBaTenbHbIE:
Bri6uparor
Haunbosee

3¢ deKTUBHbBIE
CHOCOOBI pelIeHns
3ajad,
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KOHTPOJIUPYIOT U
OLICHUBAIOT
IIPOLIECC U
pe3ynbTar
JeSATEIBHOCTH
KoMMyHHKaTHBH
ble:
JoroBapuarorcs o
pacnpeneseHun
¢byHKUMH U porei B
COBMECTHOM
JIESITEIIbHOCTH

w

3amura
MIPOEKTOB
yYaIuXxcs

3amura
MIPOEKTOB

HHANBUAYAJIbHBIX

U TPYIIIOBBIX

3anmTa nNpoeKToB

PeryasitTuBHble:
AJlIeKBaTHO
BOCIIPUHUMAIOT
MIPEAJIOKEHUS U
OLICHKY YYUTENsS U
OJIHOKJIACCHUKOB
Io3HaBaTebHbIC:
Bri6upator
HauboJee

s deKTHBHBIE
CIOCOOBI peLIeHUS
3az1ad,
KOHTPOJIUPYIOT U
OLICHUBAIOT
npolecc u
pe3ynbTaT
JIeATEIbHOCTH
KoMmyHukaTuBH
ble:
JoroBapuBarorcs o
pacrnpeneneHun
GyHKIUI 1 posielt B
COBMECTHOM
JIEATETbHOCTH

w

IToBTOpEeHUE
TEMBI
«Maremarnu
€CKHE
pacy€rsl B
XUMUN»

IToBTOpEeHHE
TEMBI

«MaremMaTuueckue

pacd€Thl
XAMHUHNY,

bopMyibl,
peleHue 3ajau.

B

CamMocTosTenpHast
pabora

PerynasitTuBHble:
Buocsr
HEO0OXOTUMBIE
KOPPEKTHUBHI B
JIEUCTBUE TIOCIIE €r0
3aBEPILICHUS HA
OCHOBE €ro yuera
CHEJIAaHHBIX OIINO0K
Io3HaBaTebHBIC:
CtposT peueBoe
BBICKA3bIBAaHUE B
YCTHOU U
MUCBEMEHHOI hopme
KoMmyHukaTuBH
ble:

Koppektupyror
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| | | neiicTBus mapTHepa | |

Ili1anupyemble pe3yJibTaThl 00yUeHUs
JIMYHOCTHBIE:

® B IICHHOCTHO-OPHUEHTAI[MOHHOH cepe — YyBCTBO FOPAOCTHU 338 POCCUIICKYIO XUMUYECKYIO
HayKy, T'yMaHH3M, OTHOIIEHUE K TPYAY, UEIEYyCTPEMIIEHHOCTb;

e (GopMUPOBaHUE IIEHHOCTH 3JJOPOBOTO U OE30MACHOTO 00pa3a KU3HU, YCBOCHHUE TTPABHII
WHJIMBUIYQJIbHOTO U KOJIJIEKTUBHOTO 0€30MacHOT0 MOBEICHHS B UPE3BhIUAWHBIX CUTYAIUAX,
YIPOXKaOLUX )KU3HU U 3J0POBBIO JIFOCH;

® B II03HABATEIILHON (KOTHUTUBHOMW, HHTEIUICKTYATbHOW) Cepe — yMEHHE yIPaBiIsaTh CBOSH
[M03HABATEIbHOMN AEATEIBHOCTBIO.

e (dopMUPOBaHHE OCHOB IKOJIOTUYECKOU KYIbTYPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO SKOJIOTHYECKOTO MBIIUIEHHUS, PA3BUTHE OIbITA YKOJIOTMYECKH OPUEHTUPOBAHHOMN
pedIeKCUBHO-0IICHOYHON U MPAKTUYECKON JesTeTbHOCTU B dKU3HEHHBIX CUTYAIHIX;

MeTanpeamMeTHbie:

® YMEHHE CAMOCTOSITEIbHO OMPEIEIATh LEIH CBOEro 00y4YeHHUs, CTaBUTh U (POPMYITUPOBATH IS
ceOs HOBBIE 33/7ayd B yuyé0e W IO3HABATEIBHOM AESITENBbHOCTH, Pa3BUBaTh MOTHBBI H
HWHTEPECHI CBOECH NO3HABATEIBHON €SI TEIbHOCTH;

® YMEHUE CaMOCTOSTENIIBHO IUIAHUPOBaTh IIyTH JOCTHXKEHMS LelIed, B TOM YHCIE
aIbTEpHATHBHBIE, OCO3HAHHO BHIOMpaTh HambOosnee 35((HEKTUBHBIE CIIOCOOBI PEIICHHS
y4eOHBIX U [M03HABATEIbHBIX 33/1a4;

® YMEHUE COOTHOCUTHb CBOM JCHCTBUSA C IUIAHUPYEMBIMU pe3yJibTaTaMH, OCYIIECTBIISTh
KOHTPOJIb CBOEH NEATENBHOCTH B MpOIlecce AOCTHKEHUS Pe3ysIbTaTa, ONpeaesaTh CIOCOOBI
NEUCTBUIM B paMKax HpPEIOKEHHBIX YCIOBUH M TpeOOBaHUI, KOPPEKTUPOBATH CBOM JEii-
CTBHUS B COOTBETCTBUHU C U3MEHSIOIIECHUCS CUTYalluEH;

® YMEHHME OLIEHWBATh IPABWIBHOCTb  BBIIOJHEHHMs yuyeOHOW 3ajaud, COOCTBEHHbIE
BO3MOXXHOCTU €€ PELLICHHUS;

® BJIaJICHUE OCHOBAaMHU CaMOKOHTPOJIS, CaMOOLICHKH, IPHUHATHUS PEIICHHH M OCYIIECTBIICHUS
OCO3HAHHOTO BbIOOpA B yUe€OHOU M MO3HABATEILHOM €SI TEIIbHOCTH;

® YMEHHME OINpENeNsiTh MOHATHUS, Cco3AaBaTb O0O0OOIEHUs, YyCTaHaBJIMUBaThb AaHAJIOTHUH,
KJIacCCU(UIUPOBATh, CaMOCTOSITENIbHO  BBIOMPATh OCHOBAaHUS U KPUTEPUH  JUId
KJlaccu(UKaLMY, YCTaHABIMBAaTh MNPUYMHHO-CJIEJCTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE
paccyXieHue, yMO3aKiloueHue (MHIYKTHBHOE, JAEIYKTUBHOE W IO aHAJOTMM) U JeJaTh
BBIBO/IBI;

® YMEHHE CO3/1aBaTh, IPUMEHATH U MPeoOpa30BbIBATH 3HAKU M CUMBOJIbI, MOJIEIH U CXEMBI IS
pelieHns yueOHbIX U [T03HABaTENIbHbIX 3a/1a4;

® YyMEHHE OpraHU30BbIBATh y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JESATEIBLHOCTh C YUUTEIEM
U CBEPCTHUKAaMH; paboTaTh MHIUBUAYAJbHO M B TPYIIE: HAXOAWUTh OOIIee pelleHHe U
paspemath KOH(DJIUKTBI Ha OCHOBE COIJIaCOBaHUS TMO3ULMH U Yy4€Tra HHTEPECOB;
(dbopMynupoBaTh, apryMEHTHPOBATh U OTCTAUBATh CBOE MHEHUE;

® YMEHHUE OCO3HAHHO UCIIOIb30BATh PEYEBBIE CPEACTBA B COOTBETCTBUH C 3a1a4e
KOMMYHHKAITUH JIJIS1 BRIPXKEHUS CBOMX YYBCTB, MBICIIEH U MOTPeOHOCTEH; TUITAHUPOBAHUS U
PETYJISIIIMU CBOEH AEATEIbHOCTH; BIIaJICHUE YCTHOW U MUCbMEHHOM peyblo,
MOHOJIOTHYE€CKON KOHTEKCTHOM Peyblo;

e (GopMUPOBAaHUE U PA3BUTHE KOMIIETEHTHOCTH B 00JACTHU HCIIOJIb30BaHUS MH()OPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTH;

e (GopMUPOBaHHE U pA3BUTHE OSKOJOTMYECKOIO MBIIIJICHUS, YMEHHUE MPUMEHSITh €ro B
M03HABATEIbHON, KOMMYHHUKATUBHOW, COLIMANBHON NpakTHKE U MpodeccrnoHalbHOMN
OpUEHTALINH.
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IIpeamerHsle:
3HATh / NIOHUMAThH

® XUMUUECKYI0O CUMEB0IUKY. 3HAKN XUMHUYCCKUX SJICMCHTOB, (bOpMynBI XHUMHUYCCKHUX BCHICCTB

Y YPaBHEHUSI XUMUUYECKUX PEAKIIUN;

® OCHOGHbBIE XUMUUECKUE NOHAMUA. XUMUYCCKUN 9JICMCHT, aTOM, MOJICKYJIa, OTHOCUTCJIbHLIC

aTOMHas U MOJICKYJIApHasa MacChbl, BEIECTBO, MacCCOBas U o0beMHas A0JIM, XUMUYCCKasA pCaKIus,

yMeThb

® HA3b16AMb: XUMUUECKUE STIEMEHTBI;

e onpedenamp: COCTaB BEIIECTB 10 X HOpMYyIIaM,;

® 0Opawyampca ¢ XUMUUECKON NIOCYI0H U 1JaOOpaTOpHBIM 000pYI0BAaHUEM;

® 6bINUCIAMD: ATOMHYIO Y MOJICKYJIAPHYIO MacChl; IPOU3BOJIUTH PACUYET MACChl OCHOBHOI'O

BCIICCTBA IO MAaCCC BCUICCTBA, COACPIKALICTO OIMPCACICHHYIO MAaCCOBYIO OOJIHO HpI/IMGCGf/'I u apyrue
MO,I[I/I(bI/IKaI_[I/IOHHI)Ie PpacCU€ThI C UCITIOJIB30BAHHUEM 3THUX MMOHSATHUH.

¢ HCITIOJIB30BaATDH HpHOﬁpeTEHHbIe 3HAHUHA U YMCHHUSA B ﬂpaKanecxoﬁ ACATECJIBbHOCTH U

NMOBCEAHEBHOM KM3HU JIJIS:

1)

2)
3)

4)

5)

¢ 5e301acHOro OOPAICHHUS C BEIECTBAMHU M MaTepUAIaMHU;

® DKOJIOTMYECKH IPAMOTHOIO MTOBE/ICHUS B OKPYXKaIOLIeH cpene;

® OLICHKHU BIIMSIHUSI XUMUYECKOTO 3arpsi3HEHUS OKPY>KaIOIllel Cpe/ibl HA OPraHU3M YEJIOBEKa,
® KPUTUYECKOM OLIEHKU MH(POpPMAIH O BELIECTBAX, UCIOIb3YEMbIX B OBITY;

® [IPUTOTOBJICHHSI PACTBOPOB 33JaHHOM KOHLEHTPALIVH.

IlepeyeHb y4eOHO — METOAUYECKOT0 O0ecTiedeHu st

ABropckas nporpamma O.C.I'abpuensina, cootBercTByomas denepaibHomy
['ocynapcTBeHHOMY 00pa30BaTeIbHOMY CTaHIAPTy OCHOBHOTO 001Iero 00pa3oBaHus U
JonyiieHHas MuHuCTepcTBOM 00pazoBaHus U Hayku Poccuiickoit deneparyn
O.C.I'abpuensiH, U.I.Octpoymos, A.K.AxneOunun, Xumus. Beogusiii kype 7 kiace,
Mocksa: Ipoda, 2014. — 160 c.
Pabouas terpans k yuebnomy nocoduto O.C.I'abpuensna, U.I.Octpoymosa,
A K.Axnebununa, Xwumwus. BBonusiii kypc 7 kimace, Mocksa: [Ipoda, 2014. — 107 c.
INa6puensu O.C., [llumapesa I', A. MeTtogudeckoe mocodue K MporneieBTHIeCKOMY KypCy
O.C.I'abpuensina, U.I'.OctpoymoBa, A.K.AxneOununa «Xumus. BBoguslit kypc. 7 kimace», M:
Hpoda, 2007. — 205 c.

JTabpuensu O. C., OctpoymoB U. I'. HactonbHas kaura yuurens. Xumus. 9 Ki.:

Metoanudeckoe mocobue. — M.: [Ipoda, 2010r

6)

Ia6puensu O. C., Bockoboiinukosa H. I1. Xumus B Tecrax, 3agadax, yIpakHEHUAX. 88—

9 k1. — M.: lIpoca, 2009r.

7)

KypnHanbl «XuMHS B HIKOJIE»
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HartypajibHble 00beKThI: KOJUIEKLIMM MUHEPAJIOB U TOPHBIX I1OPOJI, METAJIJIOB U CIIJIABOB,
MUHEPAIBHBIX YIO0OPEHUH, IJ1aCTMACC, KAy4yKOB, BOJIOKOH.

XuMHYeCKHe PeaKTHBbI, XUMHYECKasi JJa0opaToOpHas MOCy/1a, ANNAPAThl U NPUOOPBI

Monenu KpHCTaNIMYECKUX PENIETOK anmasa, rpadura, cepbl, pochopa, okcuaa yraepoaa(ly),
MOBapeHHOI comu, Jbja, Hoja, JKene3a, MeId, MarHusi, Habopbl MOZeNiell aTOMOB JIJIsl COCTABIICHUS
IaPOCTEP>KHEBBIX MOJICIICH MOJIEKYII.

Y4eOHbIe MOCOOHA HA EYATHOH OCHOBE

B npomecce o00ydeHHss XUMHM UCHOJB3YIOTCS — CIHEAYIOUIME TaOJMLBI  MOCTOSHHOTO
skcnoHupoBanus: «llepmogmueckas cucrema xumuueckux snemeHToB .M. Menaeneesay,
«Tabnuna pacTBOPUMOCTH KUCJIOT, OCHOBAHHM U COJICI», «DNEKTPOXUMHYCCKHUHN PsiJl HAPSOKCHUNA
METaJJIOBY.

Cnucok uteparypbl (OCHOBHOW M JIONIOJTHUTEILHOM)

1. T'abpuensn O.C., Pynos H.H., TonkynoB B.M. Xumuueckuil skcriepuMeHT B HIKOJIE. 8 Ki1acc.
— M.: lpoda, 2005.

2. T'abpuensn O.C., Bocko6oiinukoBa H.I1. Xumus B Tectax, 3aauyax, ynpaxHeHusX. 8 — 9 KiI.
— M.: Jlpoda, 2005.

3. bonner b., Kun [I. Xumus 6e3 naboparopunl. Y BieKaTelbHbIE ONBITH U pa3BiIedeHus. M.:
ACT Acrtpens, 2008. — 127 c.

HHTepaTypa, PEKOMCHIOBAHHAA AJI YHalIUXCs:

1. Casuna JI.A. 5 no3naro mup. M.: ACT, 1998. — 448 c.

2. Maserikuaa B. 3aanmarensHas xumus. Heckydanbrii yaeounuk. — Cankr-IlerepOypr: Tpuon,
1998.

3. Xwumunueckue HTepHeT-pecypchl (XuMus TS IKOJIBHUKOB)
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JIMCT KOPppEeKTUPOBKHU padoueil MporpamMmbl

Jara

IMpuunna
KOPPEKTHPOBKHU

YT0 CKOPPEKTUPOBAHO

3aM. n1upeKTopa 1no
YBP
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