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HosicHuTe/IbHAS 3aIUCKA
Hanpags/ieHHOCTBH NPOrpaMMbl — €CTECTBEHHOHAYYHAs
Bospacr o0yuarommxcsi: ot 12 net go 15 mer.
Cpoxk peanm3zanun nporpammsl: 1 rox, 108 gaca.

Pabouas mporpamma 3aHATHH BHEYPOUHOU AEATEIILHOCTH MO OMOJIOTMN « XMMHUS BOKPYT HAC» MPEAHAZHAUYCHA AJIst
OpraHM3alyK JOMOJHATEIBHOr0 00pazoBanus oOyyarommxcs 7-9 kinaccoB MBOY «COUI Ne 1 c.i. Bepxuuii-Haypy.
Peanuzaums nporpaMmmbl 00€CIeUnBacTCs HOPMATHBHBIMU JOKYMEHTAMM:

1. ®enepanmbHblii 3akoH oT 29.12.2012 Ne 273-®3 (pea. or 31.07.2020) «OO6 obOpazoBanuu B Poccuiickoii
®denepaummn» (€ U3M. W A0M., BeTym. B ey ¢ 01.09.2020).

2. Meroauyeckue  PEKOMEHAALMM O  MPOCKTHPOBAHWIO  JOMOJHUTENBHBIX  00HIc00Pa30BATENBHBIX
obuepaspuBatronmx nporpamm ot 18.11.2015. MunuctepcTBo o0pa3oBanus U Hayku PO

3. IIpodeccnonanbheblii cranpapt «llegaror (nmegarornyeckas AesTENbHOCTh B AOLIKOJBHOM, HAYaIbHOM OOIIEM,
OCHOBHOM 0011IeM, CpeAHEM 0011eM 00pa30BaHuM ), (BOCIIUTATENb, YUUTEND )»

4. ITpuka3z MunuctepcrBa npocseuieHus Poccuniickoit deaepanmm ot 9 HosiOps 2018 1. Ne 196 «OO0 yTBEp)KIEHUH
[Topsinka opraHu3ani U OCYIIECTBICHUS 00pa30BaTEIbHON

JESATEIBHOCTH MO TOMOTHUTENBHBIM 00IE00pa30BaTeIbHBIM TPOrpaMMam»

5.®enepanbhblil 3akoH 0T 29.12.2012 Ne 273-03 «O06 o6pa3oBanun B POy

6.OeaepanbHblil NPOEKT «Ycnex Kaxaoro pedenka» (yrB. 7 nexkadbps 2018 r.)

JlonmosHuTENBHAS 00MIE00pa3oBaTelibHas MPOrpaMMa «XWMHUsL BOKPYT HAC» JAET BO3MOXKHOCTb KaXAOMY PEOEHKY

NoJy4yarh JOMOJIHUTENbHOE 00pa30BaHUE MCXOJS M3 €r0 MHTEPECOB, CKIIOHHOCTEH, CMOCOOHOCTEH M 00pa3oBaTeNbHBIX



NOTPEOHOCTEH, OCYIIECTBISEMBIX 3a MpelciaMHu (QeAcpaibHbIX TOCYAAPCTBEHHBIX OOPAa30BATEIBHBIX  CTAHAAPTOB H
(enepanbHbIX FOCY AAPCTBEHHBIX TPEOOBAHUM.

HampaBiieHHOCTE TPOrpaMMbl  €CTECTBCHHOHAYYHAs, IOCKOJbKY OHA MPEANOJIAracT YrIyOJIEHHOE W3YYCHHUE
OPraHUYECKON M HEOPraHUYECKOH XUMUH, PEHICHUE SKCIIEPUMEHTAIIBHBIX M PACUETHBIX 33144 MOBBIIICHHOM! CIIOKHOCTH MO
xumun. CoaepkaHue MporpaMMbl « XUMHUsI BOKPYT HAC» TTOMOXKET NoApocTKaM 13-15 neT paciumpuTs U yrayOuTh 3HAHUS 11O
XUMHH, YCOBEPLICHCTBOBATh YMEHHUS UCCIIEI0BAThH

B cucreme ecTecTBEHHOHAy4YHOro OOpa30BaHMs XMMHs 3aHMMACT BAKHOE MECTO, OMPEICISIEMOE POJIbI0 XMMHUYECKON
HAYKH B MO3HAHWH 3aKOHOB MPUPOBI, B MATEPUAIIBHON KM3HU OOIIECTBA, B PEIICHUM IIO0ATBHBIX TPOOJIEM YEITOBEYECTBA,
B ()OPMHUPOBAHUH HAYYHOU KapTUHBI MUPA.

JlonmosHuTENBHAS 001Ic00pa3oBaTeNibHas MPorpaMMa « XUMUs BOKPYT HAac» CO3JaHa, YTOOBl B MPOLECCE TMOIYUYCHHS
JOTMOJIHATENIBHOTO  XMMUYECKOr0 00pa30BaHWs y4YallUuecs NPUOOPENnM XHMHYECKHME 3HAHHWS O 3aKOHAX W TEOPHSX,
OTPAKAIIUX OCOOCHHOCTH XUMHWUYECKOH (POPMBI JBHKEHUST MATECPUM, NPHOOPENM YMEHHS W HAaBBIKM B MOCTAHOBKE
XUMHYECKOTr0 SKCIIEPUMEHTA, B pa00Te ¢ HAYYHON M CIPABOYHOM JIMTEPATYPOH, HAYUYHIIUCH JAENaTh BBIBOABI TPUMEHUTEIIBHO
K KOHKPETHOMY Marepuaily u 0osiee oOUIMe BbIBOJbI MUPOBO33PEHUECKOTO XapakTepa. M3yueHne XuMun moMoraeT nmoHsITh
o0uIre 3aKOHOMEPHOCTH MPOLECCA MO3HAHUS MPUPOABI YETTOBEKOM, METO/Ibl QHAJIOTUU W SKCIEPUMEHTA, aHAJIN3 U CUHTE3
NO3BOJIAKOT MOHATH HAYKY BO BCEM €€ MHOTOOOpa3HH.

XHAMUYECKUE 3HAHUS HEOOXOIMMBI YHAIIUMCS B IOBCETHEBHOW YKU3HU, TPOU3BOACTBEHHON NEATEILHOCTH, MTPOIOJLKCHHS
oOpa3oBaHMsl M MPaBWIBHOH OpUEHTALIMM MOBEACHUS B OKpyatouieil cpene. [Iporpamma «Xumusi BOKpPYr Hac » JacT
ydalummMcsi BO3MOKHOCTb BbIOpaTh NMpoduiib 00y4YEHHUs], TIOTIOJIHATh 3HAHUS O MPOo(ecchsx, pacClIMpUTh 3HAHUS MPEIAMETA

XUMHUH, HGO6XOI[I/IMBIG AJI ITOJIYUCHU A JAJIbHCHUILIETO O6pa30BaHI/I$I.



JlonmonauTenpHas 00nIe00pa3oBareabHas NporpaMMa « XuMust BOKPYT Hac" COCTaBJIieHa ¢ yueToM o0opyaoBanus "Touka
pocra”.

HoBu3Ha nporpaMmmbl COCTOUT B JINYHOCTHO-OPUEHTHPOBAHHOM O0yY€HUH. POJTb yUMTENST COCTOUT B TOM, YTOOBI CO31aTh
KaXI0My 00ydaronieMycs BCe YCIOBHS, U HauOo0JIee TIOJTHOTO PACKPBITHS U peali3anun ero cnocodnocreit. Co3nare Takue
CUTYalMH C MCIIOJIb30BAHUEM PA3JIUYHBIX METOI0B O0YUEHUS, TP KOTOPBIX KAXAbIi 00y4YaroIMiics mpuiaractT COOCTBEHHBIE
TBOPUYECKUE YCUITUS M HHTEIUIEKTYAIBHBIE CIIOCOOHOCTH MPH PEIICHAN NOCTABIEHHBIX 334a4.

AKTYaJIbHOCTD NMPOTPaMMbI « XMMHSI BOKPYT HAc» CO3[aHa ¢ LENb0 (OPMUPOBAHUS MHTEpPECA K XUMHUM, PACIINPEHHS
Kpyro3opa yuyamuxcs. OH OpUEHTHPOBAH HA ydamuxcs 7-9 KJIaccoB, TO €CTh TAKOTO BO3PACTa, KOraa peOsTaM CTaHOBUTCS
MHTEPECEH MUP, KOTOPBI UX OKPY>KAET U TO, YTO OHU HE MOTYT OOBSCHUTH, & CIELMATIbHBIX 3HAHWH €lle He XBaraeT. /et ¢
POXKACHUS OKPY>KEHBI PA3JIMYHBIMH BEIIECTBAMH U JTOJDKHBI YMETh 00pAIIAThCs C HUMH.

Ilenarornyeckas nesecooOpa3HOCTb NPOrPAMMBI CBS3aHA C BO3PACTHBEIMHA OCOOCHHOCTSMH JIETEH JaHHOTO Bo3pacTta 13-
15 net: nrOO3HATENBEHOCTD, HAOIIOAATENBHOCTD, MHTEPEC K XUMUYECKUM MPOLIECCAM; YKETAHUEM padoTaTh ¢ 1a00PaTOPHBIM
000pyI0BaHUEM; OBICTPOE OBIAICHUE YMEHHUSMH M HaBBIKaMU. Kypc HOCUT pa3BUBAIOLIYIO, IEATENBHOCTHYIO M TPAKTHYECKY IO
HAMPABJIEHHOCTb.

Henb nporpammel: @OPMUPOBAHUE Y YUAIIMXCS TITyOOKOr0 M yCTOHUYMBOTO MHTEPECA K MHUPY BEIIECTB U XUMUYECKHX
NPEBPALICHU, MPUOOPETEHNE HEOOXOAUMBIX MPAKTUUYECCKUX YMEHHN U HABBIKOB IO JJAOOPATOPHOH TEXHUKE.

3aaun XUMHYECKOI0 KPYKKa

- Pa3BUTH MO3HABATEIBHBIE WHTEPECHI W WHTEIUICKTYAJbHBIE CIMOCOOHOCTM B MPOLECCE MPOBEACHUS XUMHYECKOTO
AKCIEPUMEHTA, CAMOCTOSTEIbHOCTh MPHOOPETEHUS 3HAHUI B COOTBETCTBUM C BO3ZHUKAIOIIMMH KU3HEHHBIMU OTPEOHOCTSIMH,

- Pa3BUThL y‘le6HO-KOMMYHI/IKaTI/IBHBIe YMCHHUA,



- (opmupoBaHue ymeHHs HAOMOAaTh W OOBSACHATH XWMHUYECKWE SBJICHHS, MPOUCXOISAIIME B TPHUPOAEC, OBITY,
JEMOHCTPUPYEMBIE YUUTEIIEM;

- (opmupoBaTh yMeHHE paboTaTh C BEUICCTBAMM, BBIMOJIHATh HECIOXKHBIE XMMHUYECKUE OMBITHI, COOJIIOAATH MpaBHa
TEXHUKH O€30MMaCHOCTH,

- BOCHUTBHIBATH JIEMEHTHI 3KOJIOTMYECKON KYJIbTYPHI,

OTau4uTeIbHON 0CO0EHHOCTBIO JAHHON MPOTPaMMBI SIBIIIETCS TO, YTO 3aHATHS MPEANONArat0T HE TOJBKO M3yYEHHUE
TEOPETUYECKOr0 Marepralia, OHM TaKKe OPUCHTHPOBAHBI HA PA3BUTHE MPAKTUYECCKUX YMEHHH W HABBIKOB CAMOCTOSTETbHOM
SKCIIEPUMEHTATIBHOW M HMCCIEA0BATENBCKOW ACITENPHOCTH ydamuxcsa. Pebsara Haydarcs CTaBUTh MPOCTECHIINE OMBITHI,
padoTarh C peaKTUBAMU, TUTAHUPOBATh CAMOCTOSITENIbHYIO Pab0Ty HAl BEIOPAHHOM TEMOMA, 0(POPMIIATE MPAKTHYECKUE PAOOTHI.

DopMBbI 3aHATHIA:

-I'pynmosas

- MunuBuyansHas

Il1anupyemblie MeTanpeIMeTHbIC U JIHYHOCTHBIE Pe3Y/JIbTAThI 0CBOCHHUS KPYKKA «XHMHS BOKPYI HAC»
JIMYHOCTHBIE pe3yJIbTAThI:

- ¢(pOopMHPOBAHHOCTH O3HABATENIBHBIX HHTEPECOB, HHTEIUICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEHN yUalluXC,
- CaMOCTOSITENIBHOCTh B MPUOOPETCHUH HOBBIX 3HAHWI M MPAKTUYECCKUX YMEHHIA,

- MOTHBALMs 00pa30BaTEIbHON ACITEILHOCTHA IIKOJbHUKOB HA OCHOBE JINUHOCTHO OPUEHTUPOBAHHOIO MOAX0/A;
MeranpeamerHble:

Pecynamusnvie YVJ]:



CaMOCTOSTENIBHO (POPMYJIUPOBATH TEMY U LIEJIU YPOKa,

COCTABJIATH MJIAH pelieHUsl y4eOHOU MpoOIeMbl COBMECTHO C YUUTEIEM;

pa6OTaTB I10 1UIany, CBCPAAd CBOU JICACTBHUS C LCJIbIO, KOPPCKTUPOBATHL CBOIO ACATCIILHOCTD,

B JIMAJIOTE C YUYUTENEM BbIpAOAThIBATh KPUTEPUH OLEHKW M OMPEACHATh CTENEHb YCIEMIHOCTH CBOCH PadOThl U pabOTHI
IPYTUX B COOTBETCTBUU C 3TUMU KPUTEPHUSAMHU.

Hosznasameinvnvie VVJ|:

nepepadarbIiBaTh U MPeoOPa3oBbIBATH MH(OPMALUIO U3 OAHON (POPMBI B IPYTYIO (COCTABIIATH TUIaH, TAOJIHILY, CXEMY ),

IIOJIL30BAaTbCA CJIOBAPAMMU, CIIPABOYHHKAMMU,

OCYHICCTBJIATL aHaJIM3 U CUHTC3,

YCTaHaBJIMBATL IPUYNHHO-CIICACTBCHHBIC CBA3H,

- CTPOUTH PaCCy>KICHUS,

KommyHnukaTusabeie Y'Y /I
- BBICKa3bIBaTh U 0OOCHOBBIBATH CBOK) TOUKY 3PEHUS,

- CJIyloarhb M CJIbIIAaTh APYIuX, NbITAThCA IIPUHUMATh HHYI0 TOUYKY 3PpCHUA, OBITH TOTOBBIM KOPPCKTHPOBATL CBOKO TOUYKY

3pCHUS,

- JOKJIaAbIBAThb O PC3yJibTarax CBOCITO NCCIICAOBAHNA, YIaCTBOBATL B JUCKYCCHH, KPATKO XU TOYHO OTBCUYATL HA BOIIPOCHL,

UCIOJIb30BaTh CIPABOYHYIO JIUTEPATYPY U APYTUE UCTOUYHUKN HH(POPMALIH,

- JIOrOBapMBaThCs U MPUXOJUTH K OOIIEMY PEIICHUIO B COBMECTHOM NEATEILHOCTH, 3aJ1aBaTh BOMPOCHI.



IIpeameTHbIe pe3y/ibTaThI:

B nosnasamenvnoii cgepe: — naBarb ONPEACTCHUS HM3YYEHHBIX MOHATUH, — ONUCHIBATH JEMOHCTPALMOHHBIE W
CaMOCTOSITENIbHO MPOBEEHHBIE SKCIIEPUMEHTHI, HCITOJIb3YS JJIsE 3TOTO €CTECTBEHHBIN (PYCCKHIA) S3bIK U S3bIK XUMHUU, —
KJIaCCU(UIIMPOBATh U3YUYECHHBIE OOBEKTHI U SBJICHUS, — JEJIaTh BBIBOABI M1 YMO3AKIIFOUCHUS U3 HAOMIOACHUMA, N3YYCHHBIX
XUMUYECKHX 3aKOHOMEPHOCTEH; — CTPYKTYPHPOBATh U3YUEHHBIM MaTepuall i XUMUYECKYI0 HHPOPMALUIO, TOTYUYEHHYIO

W3 JPYTruX HCTOYHUKOB,

B yennocmuo-opuenmayuonHoti cghepe: — aHanM3nPOBaTh U OLICHUBATH TOCAEACTBUS JUIsl OKPYKAIOUIEH Cpeibl ObITOBOM
W TPOU3BOJICTBEHHON HEATEIBHOCTH YEJIOBEKA, — PA3BICHATH HA MPUMEPAX MATCPHAIBHOE CIMHCTBO M B3aMMOCBS3b
KOMITOHEHTOB >KUBOHM M HEKUBOW MPUPOJIBI M YEJIOBEKA KAK BAKHYIO YaCTh 3TOr0 €IMHCTBA, — CTPOUTH CBOE MOBEJICHUE B

COOTBETCTBUM C MPUHLMIIAMU OEPEKHOTO OTHOLIEHUS K MPUPOE.

B mpyoosoii cghepe: — ITaHUPOBATH U TPOBOUTH XUMHUYECKHIA SKCIEPUMEHT; — UCTIOIb30BATh BEIIECTBA B COOTBETCTBAU

C UX IIPpCAHA3HAYCHHUCM 1 CBOﬁCTBaMH, OIMMCAHHBIMH B MHCTPYKIHAX 10 IIPUMCHCHHIO.

B cghepe bezonacnocmu drcusneoessmenbHocmu. — OKa3blBaTh MEPBYIO MOMOIIb TPH OTPABICHUSX, OKOTax W APYTrUX

TpaBMax, CBS3aHHBIX C BEUIECTBAMU U JJAOOPATOPHBIM 00OPYI0BAHUEM.

Beenenue. O3Hakom/ieHHe ¢ KAOMHETOM XHMHUM M H3y4Y€HHE NPABUJ TEXHHUKH 0€30I1aCHOCTH

HemHuoro u3 ucrtopun xumuu. Anmxumus. XUMHs BYE€pa, CETOMHs, 3aBTpa. TexHuKa OE30MACHOCTH B KAOMHETE XMUMHH.
JlaboparopHoe 000pynoBaHKE. 3HAKOMCTBO C Pa3AaTOYHBIM 000PYAOBAHUEM ISl TPAKTHYECKUX M JJAOOPATOPHBIX padoT.
[Tocyna, e€ Buabl M Ha3HAUCHUE. PeakTHBBI M BX Kiacchl. OOpalleHUe ¢ KUCIIOTAMH, LIEIOYAMH, SIOBUTHIMU BEILIECTBAMHU.

Mepbl MepBOil MOMOIIM MPA XUMHUYECKMX OXOrax M OTpaBicHHsIX. BbIpaboTka HaBBIKOB 0O€30mMacHON padoTHL



JlemoHcTpanms. Y auBUTENbHBIE ONBITHL. JlabopatopHas padotra. 3HAKOMCTBO ¢ 00OPYAOBAHUEM JUIS MPAKTUYECCKAX U
J1a00paTOpHBIX padoT.

«BewmecTBa BOKpYr te0si, orIsiHUCH!» BeiecTBo, ¢usnueckue cBoiicTBa BemiecTB. OTIMYHME YMCTBIX BEHIECTB OT
cmeceil. CriocoObl pazaenenus cmeceil. Boma. Muoroe nu mMbl 0 Heil 3HaeM? Bona m €€ cBolictBa. UTO HEOOBIYHOIO B
BoAc? Bona npecHas u mopckas. CriocoObl OUMCTKHA BOJABL. OTCTaBaHUE, PUIBTPOBAHUE, 00e33apakuBanne. CTOMOBBIN
YKCYC M yKCyCHas 3cceHuMs. CBONCTBA YKCYCHOH KHUCIOTBHI M €€ (DPM3MOJIOTMYECKOE BO3acicTBUE. [luTheBas copa.
CpoiicTBa 1 mpumeHeHue. Yaii, cocras, CBOHCTBA, (PU3MOIOTMYECKOE NEHCTBUE HA OPraHU3M YesToBeKa. MbIio Win Mbuia?
OTtiune X034HCTBEHHOTO Mbljla OT TyaneTHoro. [Ilenounoif xapakTep X03siCTBEHHOrO Mbuia. CTHpaIbHbBIE MOPOIIKA U
ApyTHE MOroLIME cpencTra. Kakue mopomku caMble onacHeie. Hago i onacarbest JKUAKAX MOKOLIMX CPEACTB. JIOCHOHBI,
OyxH, KpeMbl U npovas mapproMepus. MOryT M npeacTaBlisTh OMACHOCTb KOCMETHUYECKUE Mpenaparbl? MoxHO Jn
CaMOMY M3rOTOBUTH TyXu? MHOrooOpasue JeKapCcTBEHHbBIX BeMEeCTB. Kakue jekapcTBa Mbl 0OBIYHO MOKEM BCTPETHUTH B
CBOEH JOMallHEN anTeuke? ANTEYHbINA WO M €ro CBOMCTBA. [loueMy O HAZO AEP>KATh B INIOTHO 3aKYITOPEHHOM CKIISTHKE.
«3eJIeHKa» WA PacTBOP OpHIIIMAHTOBOIO 3e5eHoro. [lepexkuces Bogopoaa u ruaponeput. CBONCTBA MEPEKKUCH BOJOPOAA.
ACIUPHUH WIH allcTHICAIMIUIIOBAS KHACIOTA U €ro CcBoicTBA. OnacHOCTh MpW NMPUMEHEHUH acnupuHa. Kpaxmai, ero
cBoiicTBa M mpuMeHeHre. OOpa3oBaHUE KpaxMaJsa B TUCThIX pacTeHUM. [ 1T0K03a, €€ CBOKCTBA M MPUMEHEHHE. MaprapuH,
CJIIMBOYHOE W PACTUTEIIbHOE MACTIO, casio. Uero Mbl 0 HUX HE 3HaeM? PaCTUTENbHBIC U )KUBOTHBIE Maca.

JlaGoparopras paGota 1. CoiicTBa BewecTB. Pa3aeneHue cMecn KpacuTeleH.

JlabGoparopHas padota 2. CroiicTBa BojbI. [IpakTuueckas padotal.OuncTKa BOIBI.

JlaGoparopHas padota 3. CBOICTBA YKCYCHOM KUCIIOTHI.

JlaGoparopHas padota 4. CBOCTBa MUTHEBON COJIBI.

JlaGoparopuas paGota 5. CBoiicTBa yas.



JlabGoparopnas padorta 6. CBoiicTBa MbLja.

JlaGoparopnas pabota 7. CpaBHEHUE MOOIINX CBOKCTB Mbl1a 1 CMC.,
JlabGoparopHas padota 8. U3roroBuM ayxu camu.

JlaGoparopHas padota 9. HeoObiuHbIE CBOMCTBA TAKUX OOBIYHBIX 3€JICHKHU U fo1a.
Jlabopatopnas padota 10. [TonyueHue KUCIOPOAA U3 MEPEKUCH BOJOPOIA.
JlabGoparopHaspaboTtal 1. CBoiicTBa acnupuHa.
JlaGoparopHaspaboral2.ColicTBa Kpaxmana.

JlaGoparopHas padoral3. CoiicTBa TTFOKO3HI.

JlaGoparopHaspabotal4. CBoiicTBa paCTUTEIBLHOTO U CIIMBOYHOTO MACEN.
«YBiexkaTeJbHasi XUMHSI JUIS1 3IKCIIEPHUMEHTATOPOB»

CumnaruyecKkue YepHuia: Ha3HaueHUe, MPOCTEHIINE PELENThI.

CocraB akBapenbHbIX Kpacok. [IpaBuna oOparieHus ¢ HUMH.

Hcropust MBUTBHBIX Ty3bIpeii. Du3nKa MBUIBHBIX My3bIPEi.

CocTtaB mKONBHOTO METIA.

HWuaukaropsl. UBMeHEHHE OKPaCKH MHIWKATOPOB B PA3IMUHBIX Cpeaax.
JlaGoparopHas padotalS. «CeKpeTHBIE YEPHUTIAY.

JlaGoparopHast pabotal6. «IlonydeHre akBapeabHBIX KPaCOK».
JlabGoparopHas padotal7. « MbUIbHBIE OTBITHD).

JlaGoparopHas padota 18. «Kak BIOpaTh MIKOJLHBIA ME.
JlaGoparopHast padota 19. «3roToB/I€HAE NTKOIBHBIX METKOBY.

JlaGoparopHas padota 20. «OnpeneiaeHue cpeibl pacTBOpPa ¢ MOMOUIBI0 WHIUKATOPOBY.



JlaGoparopnass padotra 21. «IIpuroToBNEHWE PACTUTENBHBIX WHIWKATOPOB W OMNPEACIICHUE € MOMOLIBI0 Hux pH
pacTBopay.

«CBoiicTBa BeleCTB» HOCUT O3HAKOMMTENBHBINA XapakTEp, PACCUATAH HA PA3BUTHE JIFOOO3HATEIILHOCTH, HHTEPECA K
XUMUHU.

Teopus. [Ipe3enTanus Kypca: UENH U 3a1a4k, OpraHA3alus 3aHaTuid 1 ux cnenuduka. [Ipeamer xumun. [IpoucxoxxacHue
cioBa "xumus'. MeCTO XUMHUM CPEIN HAYK O PUPOJIE.

[TpakTuka. 3HakOMCTBO ¢ rpymmoil. MHCTpykTax Mo mnpaBuiaM MMOBEACHHsS HA 3aHATHSAX. [Ipakthueckas padota
«3HAKOMUMCS ¢ XMMHYECKOH naboparopucii, ee 000pyAOBaHKEM, ¢ MpaBuiIaMuA O€30MacHOCTH B Hei». JlemoBas urpa
«[InannpoBanue paboThl 0ObCIUHEHNS HA YUEOHBIN TO». 3HAKOMCTBO C KAJICHAAPEM KOHKYPCHBIX MEPOITPHSITHA.
Bxonnas nmarHocTrka. AHKETA «3HAK — HE 3HAK0. YMEK — HE YME». 14

CBoiicTBa BelecTna.

Teopusd. BemecTBo 1 Ten0. BemecTBa BOKPYr HaC U B HaC camux. CBOMCTBA BELIECTB: arperarHoe COCTOSIHUE, LIBET, 3arax,
ANEKTPONPOBOJAHOCTh, TEMUIONPOBOJAHOCTh M T.J. 3a4eM HY>KHO 3HaTh CBOMCTBA BemecTB? KameHb - mepBblii 0OBEKT
M3YUYeHUs 4YenoBeKa. lIpeBpamieHue BEIECTB APYr B Apyra. XMMHUYecKas peakums. [Ipu3HaKM W yCIIOBHS TE€UYEHUS
XUMHUYECKUX Peakumii. ['OpeHbe - 0J1HA U3 EPBBIX XUMUYECKUX PEAKLIMHI, U3BECTHBIX YENIOBEKY. POJIb OrHS B CTAHOBIICHUN
yenoBeka. Jlerenapl 1 Mu(db1 00 orHe. BelecTra roproune n Heroproune. M3yuenue peakuuu ropeHust.

[TpakTuka. JlabopatopHeie onbITeL: 1. PaccMarpuBaHue MPEAMETOB, CACHAHHBIX W3 OJHOTO W TOTO K€ BEIIECTBA. 2.
PaccmarpriBanre MpeaMETOB, CAECIAHHBIX U3 Pa3HBIX BEIIECTB. 3. PaccMarprBaHue BEIECTB ¢ Pa3HBIMH (PU3MUECKAMUA
cBoiictBamu. [IpakTuueckue pabotel: 1. M3yuyaem cBoiicTBa BemiecTB. 2. [IpOBOIMM XMMHYECKHE PEAKLIUM C LIEIBIO
BBISIBJICHUS IPU3HAKOB U YCJIOBUH TEYCHHSI XUMHUECKON PEAKIMHA. DKCKYPCHUS B AlTEKY.

I/I3yqune CoCTaBa BCIIECCTBA - HCHTPAJIbHOC 3B€CHO XUMHH.



Teopust. U3 yero coctosr BeniectBa? [IenuMo Jin BEIECTBO 10 OECKOHEYHOCTU? ATOM - HEJIEIMMas YaCTHIIA, COCTABHAS
4acThb BCEX BEIIECTB. MONEKYJIBl. XUMUYECKUAN 3NIEMEHT. BemecTsa npocTeie U CIIoKHBIE. O3HAKOMIIEHUE C CUMBOJIAMHU
anementoB. CumBosibl H, O, S, P, C, I, Br, Cl, Si. [lonarue xumuueckoii opmynsl. UucThie BEIECTBA U CMECH.
OpHOpoaHBIE M HEOJHOKpaTHble cMmecH. (CrmocoObl  pa3lBOCHUS CMEced: OTCTauBaHue, (UIBTPOBAHUE,
NEPEKPUCTATU3ALNS, IEPETOHKA, XpoMaTorpadus.

[TpakTuka. Jlaboparopnueie padotsl: 1. Moaenupyem xumuueckue Gopmyisl. 2. 'otoBum cmecH. [Ipaktnyueckue paboThI:
1. OunicTKa MOBAPEHHOM COJIM (PUIBTPOBAHUEM M BBINAPUBAHKUEM. 2. OUUCTKA METHOTO KyNOpoca NEPEKPUCTAIITN3ALIAS.
[Tonsenenune uToroB MoayJis. Mrpa-BukropruHa « XUMUst BOKPYT MEHS.

Kakmue Ob1BalOT Bewecrsa.

Teopus. Knmaccu(ukanus BENIECTB HA MPOCTHIE W CIIOKHBIE. JleEHNE MPOCThIX BEIICCTB HA METAUIBI 1 HEMETAILIBI.
Cumposiel metaigioB Al, Fe, Cu, K, Na, Ca, Ba, Mg, Ag, Au, Hg, Ni, Cr, Mn. Kucnopon, ero orkpsitue. [lonydeHue
KHACTIOpoJa M3 mnepMaHraHara kanus. CoOupaHHe KHCIOpOJAAa ABYMs CHOCOOAMM: METOAOM BBITECHEHHWS BO3JyXa U
METOJIOM BBITECHEHUS BOJIBL. OnpeneneHue Kucaopoaa. ['opeHune cepel, yriis U skejie3a B Kuciopoae. Bomopon - cambiii
nerkuii rasz. Mcropust ero otkpeitus. ['openne Bomopoma "I'pemyuas cmech'. OnpeacneHue BOAOPOAA, MOJYUYEHHE.
Yrnexucnsiii ras. [lonydenune ero nu3 Mmpamopa wim mena. OnpeneneHue yriaeKuclIoro ra3a ¢ moMOIIBK U3BECTKOBOR
BoAbl. CocTtaB Bo3nyxa. M3yuenue cocraBa Bo3ayxa. Pomb A.JlaByasee. [lonsatre 00 nHepTHBIX Ta3ax. HeoH, apron, ux
npuMeHeHue. Kuciorsl. Kucinotsl B ipupone. PactBopeHre KUcaoT B BOJE. JleicTBUE CEPHONM KUCITOTEI HA TKaHb. Mephl
NPEIOCTOPOKHOCTH TTPH paboTe ¢ KUCIoTaMHu. JleiicTBrE KMCIOT Ha MHAMKaTopbl. OcHOBaHMs. PacTBOpeHre OCHOBaHMM
B Boje. [llenoun. JlelicTBrE IMENOYEH HA OPraHM3M YenoBeKa. Mepsl MPETOCTOPOKHOCTH MPH PadoTe CO LICTOYaAMMU.

HedicTBue menoyeid Ha naankatopsl. Conu. Kakue ObiBatoT conu? Conu B npupoje. [loBapeHHas conb. Posb moBapeHHO



COJIM B UCTOPUH YE€IOBEUECTBA. OPraHn4eCcKUe BEMECTBA: OCJIKH, KU PBI, YIJIEBObI, HYKJIIEHHOBBIC KACIOTHI, HX POJIb AJIsI
JKUBBIX OPraHU3MOB.

[TpakTuka. JlaGoparopueie pabdotel: 1. U3yuaem cBoiicTBa mMeTa/uioB. 2. PaccMarpuBaHue CIUIABOB MEIW M Kele3a. 3.
OOHapy>keHUE KHUCIOT B MPOAyKTax mutaHus. 4. JIeHCTBHS WHAMKATOPOB HA KHCIOTHI M IIENOYH. 5. PacTBOpeHme
OCHOBaHWil B Boae. 6. PaccmarpuBanne oOpa3noB coneid. [Ipaktuueckue padotel: 1. [Tonyuaem, cobupaem u onpeaenseM
KUCJIOPOA U BOAOpOoA. 16 2. M3yuaem CBOICTBA METAJLIOB.

A3bIK XUMUH.

Teopusi. Xumus - Hayka o BemecTBax. Kakue ObIBaroT BemecTBa? MeTtaibl 1 HeMeTauibl. OKCHABL, KUCIOThL, OCHOBAHMS,
coii. OU3AYECKHE U XMMHUYECKHE CBOWCTBA BELIECTB. lIpeBpaleHus BewecTB Apyr B apyra. [Ipu3Haku u ycioBus
TEYCHHsI XUMUYECKON peakumu. CocTaB BemlecTB. XuMuueckas popmyna. BaneHtHocTs. OnpeaeneHne BaIeHTHOCTH 1O
XUMHYECKOH (popMyJie. 3aKOH COXPAHECHUSI MACChl BEIECTB. XUMUYECKUE YPABHEHHS.

[TpaxTuka. [Ipaktnueckas padora «IIpeBpaieHus BemecTB ApyT B APYray, «OnpeacieHue BAICHTHOCTH IO XUMHYECKOM
(dopmyney, «3aKOH COXPAHECHUsI MACChl BEIIECTBY. PenieHne XxumMu4eckux ypaBHeHWi. [IoAroToBKa K KOJIJIOKBUYMY.
ITonsenenne uToroB Moayis. KOutOKBAYM «S3bIK XUMUIY.

N3y4aem xuMHYeCKHE peaKLHH.

Teopusi. CyniHOCTh XUMUYECKOH peakvu. THUIbI XUMUYECKUX PEAKLIMIA: pa3ioKeHus, 3aMEIEHUs 1 oOMeHa. Peakumn
3K30- ¥ 3HJI0TepMUUecKue. Peakin oOpatuMbie 1 HeoOpaTtumeble. CKOPOCTh XMMHUYECKUAX peakuuid. 17

[TpakTuka. JlabopatopHsie onbITHL 1. Pa3noskeHne MaiaxuTa Mpy HarpeBaHuy. 2. 3aMEIIEHUE MEIM B PACTBOPE XJIOpUIA
MEIH (2) KETE30M.

MHoroo0pa3ue BelecTs.



Teopus. Knaccuukanus u cBoiicTBa BelecTB. MHoroo0pasue BeuiectB. Kitaccudukaiius BemecTs no cocrapy. OKCU/IbL,
uX coctas. [Ioy4eHre OKCHIOB PEaKUMeEn TOPEHUS MPOCTBIX M CIIOKHBIX BEWECTB. COCTABICHUE YPABHEHUI PEaKLMU
TOPEHUsSL CIIOKHBIX BEIIECTB. YCJIOBHMS BO3HUKHOBEHHs W TPEKPALLEHUS TOpPeHHs. MEUIEHHOE OKHUCIECHHE. Mepbl
npeaynpexacHus nokapos. Kiaccuukanus OKCHIOB HA OCHOBHBIC, KMCIIOTHBIE, aM(poTepHbIE. KUCIOTHI, UX COCTaB,
KJnaccu(puKanus Ha KACIOPOJOCOAEPKAIIKAE U OECKUCIOPOAHBIE, HA OJJHOOCHOBHBIE, IBYXOCHOBHBIE U TPEXOCHOBHBIC.
KucinotHelii ocTatok. Bal€eHTHOCTE KHMCJIOTHOTO OCTATKA, POJIb KHCIOT JUIsl OPraHW3MOB PACTEHMH, >KMBOTHBIX W
yenoBeka. OcHOBaHusA, Ux cocras. ['mapookcorpynna. I[enoun m HepacTBOPUMBIE B BOJAE OCHOBAHWS, COCTABIICHME
(GopmMyJT coneil MO BaJEHTHOCTHM METAIa M KHCIOTHOrO ocrarka. Knaccudukanust coneil Ha CpeAaHHe, KUCTBIE U
OCHOBHBIE. [ InIeBas cona U ManaxmuT KaK MPUMEPBl KUCJIOH U OCHOBHOM COJIEH, COJTM OPTAHU3MbI B OPTaHU3ME YEJIOBEKA.
Peakuus HeliTpanusanun.

[TpakTuka. JJaboparopusie paboTsl: 1. PaccMoTpenne 06pa3iioB OKCHIOB, OCHOBAaHUH, coliei. 2. McceroBaHre MpoayKTa
ropeHus yris B kuciopoje. 3. O3HaKOMJIEHUE CO CBOMCTBAMU THAPOKCUIOB HATPUSI, KaJIbLMs, Meau (2) ui xenesa (3).
4. B3auMOAEHCTBHAE WIENOYEH C KUCIOTaMH. 5. B3anMOaeiCTBAE HEPACTBOPUMBIX OCHOBAHUN C KMCIIOTAMMU.

ATOM - COCTaBHAs 4acTh BEILECTB.

Teopusi. AToM. CnoxHbIi cocTaB aroMa. OTKPBITHE 3JIEKTPOHOB B aToMe. OnbIThl 3.Pe3epdopaa no OTKpeITHIO aTOMHOTO
saapa. 3apsii aroMHOro sapa. Moxenu aromoB. [lnanerapnas moxaens atoma O.Pesepdopna. AOcontoTHas |
OTHOCUTENbHAA aromHas macca. CocraB saep aromoB. [Iporonsl. Heltponel. M30TOnbl. XWMHUYECKMA BIEMEHT -
PA3HOBHIHOCTH aTOMOB C OJIMHAKOBBIM 3apsaoM siapa. [Tonstue o0 monax. IIpakTtuka. M3roroBnenne Moaenu aroma.
[Tonsenenue utoros moayns. Kpyrislii ctosn «B3rnsa Ha MUP BOKPYT HAC € MMOMOILBK XUMHAW.

«UTo MbI y3HaH 0 xumMuu?» O000uIeHrE Kypea -2 Jaca.



Ne Tema Koa-Bo dopma Mecto dopma Hara Oo0opynoBanne
n/n 4aCoB 3AHATHSA NpPOBeJeHUs koHTpoJsn | Ilnan | ax
T.
BBeaenue
1 Beopnelii nHCTpYKTaX 1o Th 2 becena Kabuner
npY TPOBEIECHUU
n1abopaTOPHBIX padoT.
O3naxkomiienue ¢ KAGUHEMOM XUMUU U U3YYeHUe NPAGUI MEXHUKU De30nacHocmil
2 ITpuboper ayist HAyUHBIX 2 becena Kabuner
HUCCIICJOBaHUH,
nabopaTopHoe 00OpyAOBaHHE
3-4 Hsyuenue npaBui TEXHUKU 2 IIpaktrueckoe | KaGuner 3auer
OezonacHoOCTH 3aHSITHE
«BemecTBa BOKpPYT Te0s1, OTJISTHUCH!»
5 CaoticTsa Bemects. Pasnenenne | 1 Jlaboparopuoe | Kabuner Odopmnenue
CMeCH KpacuTeei. 3aHATHE 71a00paToOpHO
r0 3aHSATHS
6 CaoticTBa Bonbl. QuncTKa BOAbL | 1 Jlaboparopuoe | Kabuner Odopmnenue
3aHSITHE nabopaTopHO
ro 3aHATHUS
7 CBOJCTBA YKCYCHOM KUCJIOTHI. 1 Jlaboparopuoe | Kabuner Odopmnenue
3aHSITHE nabopaTopHO
r0 3aHSATHS
8 JlabopartopHas padora 4. 1 Jlaboparopuoe | Kabuner Odopmnenue
CBoiicTBa MUTHEBOM COJIBI. 3aHATHE nabopaTopHO
r0 3aHSATHS
9 JlaboparopHasi pabota 511 Jlaboparopuoe | Kabuner Odopmnenue
CaoticTBa 4asi. 3aHSITHE nabopaTopHO
r0 3aHSATHS
10-12 | Jlaboparoprast pabota 6.3 Jlaboparopuass | Kabuner Odopmnenue
CaoticTBa Mbuta. U3rotoBneHue pabota nabopaTopHO
MbIJIa B IOMAIITHUX YCJIOBHUSX i paboThI
13 JlaboparopHasi pabota 7.1 Jlaboparopuass | Kabuner Odopmnenue
CpaBHeHHE MOIOIINX CBOKCTB pabota nabopaTopHO

mbuta 1 CMC.

i paboThI




14-15 | Jlaboparopnast pabota 8. Jlaboparopuass | Kabuner Odopmnenue
H3roToBuM nyxu camu. pabota nabopaTopHO
i paboThI
16 JlabopartopHas padora 9. Jlaboparopuass | Kabuner Odopmnenue
HeoObruHbIe CBOMCTBA TAKUX pabota nabopaTopHO
OOBIYHBIX 3€JICHKU U Hoa. i paboThI
17 JlaboparopHas padora 10. Jlaboparopuass | Kabuner Odopmnenue
[Mony4enue kucmopona us pabota nabopaTopHO
NEePEeKUCH BOAOPOAA. i paboThI
18 JlaboparopHasipadorall. Jlaboparopuass | Kabuner Odopmnenue
CBolicTBa acupuHa. pabota nabopaTopHO
i paboThI
19 JlaboparopHasipaboral2. Jlaboparopuass | Kabuner Odopmnenue
CaolicTBa KpaxMaa. pabota nabopaTopHO
i paboThI
20 Jlaboparopuass  pabora  13. Jlaboparopuass | Kabuner Odopmnenue
CBO¥iCTBA TITFOKO3bI. pabota nabopaTopHO
i paboThI
21 JlaboparopHasipaboral4. Jlaboparopuass | Kabuner Odopmnenue
CBolicTBA  pacTUTENBHOTO U pabota nabopaTopHO
CJIMBOYHOTO MaceJl. i paboThI
Xumus B ObITY
22 Bunbl OBITOBBIX XUMHKATOB IIpaktuyeckoe | Kabuner Odopmnenue
3aHSATHE 3aHSITUS
23-24 | Pa3HOBUIHOCTH MOIOIIIX IIpaktuyeckoe | Kabuner Odopmnenue
CpencTB 3aHSATHE 3aHSITUS
25 Crimuku 1 Gymara: OT HCTOPHH IIpaktrueckoe | KaGuner Odopmnenue
n300peTeHs 10 HAlIKMX AHEH 3aHSTHE 3aHSITUS
26 Hcropus crexionenws. IIpaktuyeckoe | Kabuner Odopmnenue
3aHSATHE 3aHSITUS
27 Kepamuka: ot ucropuu IIpaktrueckoe | KaGuner Odopmnenue
n300peTeHst 10 HAlUX AHEH 3aHSTHE 3aHSITUS
28 XUMUS 1 KOCMETHYECKUE IIpaktuyeckoe | Kabuner Odopmnenue
cpencraa 3aHSATHE 3aHSITUS




29-30 | Ilpaktuyeckasi pabora Neo. 2 IIpaktuyeckoe | Kabuner Odopmnenue
BriBeieHue msTeH prKaBUHHBbI, 3apATHe SaHATHA
YEePHMUI, JKUPa

«YBJeKaTe/IbHASI XUMHUS AJIs IKCIEPUMEHTATOPOB»

31-32 | Cumnaruueckue yepHuma: | 2 Jlaboparopuass | Kabuner Odopmnenue
HA3HAYCHHE, npocTeiimue pabota nabopaTopHO
pELenThI.. Jlaboparoprast i paboThI
padorals. «CexpeTHble
YePHUIIAY.

33-34 | Mcropusi MBUIBHBIX Iy3BIpe. | 2 Jlaboparopuast | Kabuner Odopmnenue
@Du3HKa MBUIBHBIX ITy3BIPEH. pabora 71a00paToOpHO
JlaboparopHasi paboral7. i paboThI
«MBUTbHBIE OTBITHDY.

35-36 | CoctaB  WIKONBHOTO  Meja. | 2 Jlaboparopuass | Kabuner Odopmnenue
JlaboparopHast pabora 18. «Kax pabota nabopaTopHO
BBIOPATH IIKOJIbHBIA MEID. i paboThI
Jlaboparopunas  pabora  19.

«H3roToBsenue HIKOJIbHBIX
MEJIKOBY.

37-38 | Jlaboparoprass  pabora  20. |2 Jlaboparopuass | Kabuner Odopmnenue
«Onpenenenue cpeabl pacTBopa paboTa 71a00paTOPHO
C MOMOLIBIO UHIUKATOPOBY. i paboThI

Huaukartopsl Hsmenenue
OKpPAaCKH WHANKATOPOB B
Pa3IMYHBIX CpeAax.

Jlaboparopunas  pabora  21.

«IIpurorosieHue pacTUTEIbHBIX
WHIWKATOPOB U OMNpPENESEHHUE C
noMouipto HuX pH pacteopay.




39-40 | Jlaboparoprast paboral6. Jlaboparopuass | Kabuner Odopmnenue
«[lonyuyenue AKBapeJTbHBIX pabota nabopaTopHO
kpacok». CocTaB akBapesbHbBIX i paboThI
kpacok. IIpaBuna obparueHus c
HUMU
CaoiicTBa BemecTBa
41-44 | Mup Tak HHTEpECEeH, HO KakK €ro IIpaktrueckoe | KaGuner doTtooTuer
MOHSITh 3aHsTHE
45-48 | CBoliCTBa BELIECTB, IIpakTuueckoe Kabuner
IIpeBpalLleHNsl BELECTB APYT B 3aHATHE
Apyra
49-51 | U3yueHue cocTaBa BELIECTBA - IIpaktrueckoe | KaGuner
LIEHTPaJIbHOE 3B€HO XUMHUHU 3aHsTHE
Kakue ObIBaIOT BelecTsa
52-55 | Kakue ObIBarOT BelIeCTBa IIpakTuueckoe Kabuner
3aHsTHE
56-59 | A3bik XuMHH IIpakTuueckoe Kabuner
3aHsTHE
MHoroo0pa3ue BemecTs
60-63 | M3yuaeM XUMHUYECKHE PEAKLIUU IIpaktrueckoe | KaGuner
3aHsTHE
64-67 | MHoroobOpa3sue BemecTsn IIpaktrueckoe | KaGuner
3aHsTHE
68-70 | ATOM - cOCTaBHast 4acCTh IIpakTuueckoe Kabuner
BELIIECTB 3aHsTHE
71-72 | UucTeie BeLIeCTBa U CMECH IIpaktuyeckoe | Kabuner Odopmnenue Hudposas
3aHSITHE nabopaTopHO naboparopust Releon
i paboThI (maTumk

3JIEKTPONPOBOAHOCT
n); 3 crakaHa
XHUM.00BEMOM 50 M,
IITTATENb WIN
JIOTIATOYKA, TBEPAbIN
XJIOPUA HATPHSL.

Hudposas nabopartopusi




73-74 | O4ucTKa BOABI OT PACTBOPUMBIX Jlaboparopuass | Kabuner Odopmnenue Hudposas
npuMecei pabota nabopaTopHO naboparopust Releon
i paboThI (maTumk
3JIEKTPONPOBOAHOCT
1),
75-76 | OmnpenesneHue TeMIepaTypbl Jlaboparopuast | Kabuner Odopmnenue Hugposas
KPUCTAJLTH3AINH BEIeCTBA pabota nabopaTopHO naboparopust Releon
i paboThI (maTumk
TEMIEPaTypPhl);
77-78 | UzyueHue GpU3MUECKUX CBOWCTB Jlaboparopuast | Kabuner Odopmnenue Hugposas
METaJIJIOB pabota nabopaTopHO naboparopust Releon
i paboThI (maTumk
TEMIEPaTypPhl);
79-80 | OmpeneneHue CTPyKTy Pl Jlaboparopuast | Kabuner Odopmnenue Hugposas
MJIaMEHU pabota nabopaTopHO naboparopust Releon
i paboThI (maTumk
TEMIEPaTypPhl);
81-82 | Dk30TepMHUUECKHE peaKLuu Jlaboparopuast | Kabuner Odopmnenue Hugposas
pabota nabopaTopHO naboparopust Releon
i paboThI (maTumk
TEMIEPaTypPhl);
83-84 | DHOoTEpMUUECKHE pEeaKLIUU Jlaboparopuast | Kabuner Odopmnenue Hugposas
pabota nabopaTopHO naboparopust Releon
i paboThI (maTumk
TEMIEPaTypPhl);
85-86 | IlepeHachlllieHHbIE PACTBOPDI Jlaboparopuast | Kabuner Odopmnenue Hugposas
pabota nabopaTopHO naboparopust Releon
i paboThI (maTumk
TEMIEPaTypPhl);
87-88 | DnekTponuTUyecKas Jlaboparopuass | Kabuner Odopmnenue Hudposas
OUCCOLUAITNS pabota nabopaTopHO naboparopust Releon
i paboThI (maTumk
3JIEKTPONPOBOAHOCT

1),




89-90 | CunbHble u cnabble Jlaboparopuast | Kabuner Odopmnenue Hugposas
3JIEKTPOJIUTHI pabora 71a00paToOpHO naboparopust Releon
i paboThI (maruuk
3JIEKTPOIPOBOIHOCT
n);
91-92 | BiusiHue TemnepaTypbl Ha Jlaboparopuast | Kabuner Odopmnenue Hugposas
TUCCOLUAITUIO pabota nabopaTopHO naboparopust Releon
i paboThI (maTumk
3JIEKTPOIPOBOIHOCT
U ¥ TEMIIEPATypHl ),
93-94 | BnusiHue KOHIEHTPAINH Jlaboparopuass | Kabuner Odopmnenue Hudposas
pacTBOpa Ha AUCCOLUAIIUIO pabota nabopaTopHO naboparopust Releon
i paboThI (maTumk
3JIEKTPOIPOBOIHOCT
1),
95-96 | BnusiHue pacTBOpUTENS HA Jlaboparopuast | Kabuner Odopmnenue Hugposas
TUCCOLUAITUIO pabota nabopaTopHO naboparopust Releon
i paboThI (maTumk
3JIEKTPOIPOBOIHOCT
1),
97-98 | Ompenenenne pH pacTBopoB. Jlaboparopuast | Kabuner Odopmnenue Hugposas
pabota nabopaTopHO naboparopust Releon
i paboThI (natuuk pH);
99- Peakmus HeWTpanuzanum. Jlaboparopuass | Kabuner Odopmnenue Hudposas
100 BsaumonericTBue rugpokcuaa pabota nabopaTopHO naboparopust Releon
HaTpUsl C COJISTHONM KUCJIOTOM. i paboThI (natuuk pH);
101- | CoiicTBa OpOMHOMN BOABI Jlaboparopuass | Kabuner Odopmnenue Hudposas
102 pabota nabopaTopHO naboparopust Releon
i paboThI (maTumk onTUYEeCKOH
IUIOTHOCTH),
103- | [InaBieHue U KPUCTAJUTH3AIIHS Jlaboparopuass | Kabuner Odopmnenue Hudposas
104 cepbl pabota nabopaTopHO naboparopust Releon
i paboThI (maTumk

TEMIEpPaTyphl);




105- | Heruapatarus coyieit Jlaboparopuass | Kabuner Odopmnenue Hudposas
106 pabota nabopaTopHO naboparopust Releon
i paboThI (maTumk
TEMIEPaTypPhl);
«UT0 MBI Y3HAJIH 0 XUMHH?».
107 «UT0 MBI Y3HAIH 0 XUMHH?», Kpyrmeiii cron | Kabuner Oecena
Kpyrustii cton
108 «YT0 MBI Y3HAJIM 0 XUMHH ?». Kpyrasiii cton Kabuner becena




