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IHosicHuTEIbHASA 3aAIIUCKA
HanpaBieHHOCTH MPOrpaMMBbl — €CTECTBEHHOHAYYHAs
Bo3pact obdyuarommxcsi: ot 13 net o 15 ner.
Cpok peanu3zanuu nporpamMmmsbl: 2 roaa, 136 gacos.
Pabouass mporpamMma 3aHSATHI BHEYPOYHOW IESATCILHOCTH 1O XUMHUU «XHMHS BOKPYT HAc» MpeJHa3HAaueHa I OpraHu3aiuu
JIOTIOTHUTEIBHOTO 00pa3zoBaHusi oOyudaromuxcs 8-9 kinaccoB MbOY COILL Nel c.I'uzens.
Peanu3arus mporpammel 00ecriedrnBaeTCss HOPMATHBHBIMU JIOKYMEHTaAMMU:
1. ®enepanbHbiii 3akoH OT 29.12.2012 Ne 273-D3 (pexn. ot 31.07.2020) «O6 obpazoanuu B Poccuiickoit denepamumy (¢ U3M. U JOIL.,
Bcryt. B cuiy ¢ 01.09.2020).
2. Metoanyeckne peKOMEHAAINH 110 TPOSKTHPOBAHHIO JTOTIOTHUTEIFHBIX 00IIe00pa30oBaTeIbHBIX 00MIepa3BUBAIOIINX MIPOTPaMM OT
18.11.2015. MunucrepcTBo 00pa3oBanus U HayKu PD
3. IIpodeccrnonanpupiii crangapt «llegaror (megarorunyeckas JesITENIbHOCTD B JIOMIKOJIBHOM, Ha4albHOM OOIIEM, OCHOBHOM OOUIEM,
cpenHeM o01eM 00pa3oBaHuM), (BOCTIUTATEIb, YUUTEIh )
4. Tlpuka3z MunuctepctBa npocemenus Poccuiickoit ®eneparun ot 9 Hos0ps 2018 1. Ne 196 «O6 yrBepxkaenun Ilopsiaka
OpraHM3aIiy U OCYIIECTBIECHUS 00pa30BaTeIbHOM
JEeSITeNIbHOCTH IO JIOTIOJTHUTENBHBIM 00111€00pa30BaTeIbHBIM IPOTrPAMMAaM))
5.®enepanbubiit 3akoH 0T 29.12.2012 Ne 273-D3 «O6 ob6pazoBanuu B POy
6.DenepanbHbI TPOEKT «Ycnex Kaxaoro pedenka» (yrB. 7 nexadps 2018 r.)
JononuurtenbHas oOmieoOpa3oBareiabHas mporpamMma  «XWMHS BOKPYT Hac» JaeT BO3MOXKHOCTh KakJAOMy peOCHKY MOJaydarhb

JOIIOJITHHUTCIIBHOC 06pa30BaHHe HUCXOIs U3 €T0 UHTEPECOB, CKJ'IOHHOCTCI\/’I, CIIOCOOHOCTEH U 06pa3OBaTeJ'IBHLIX HOTpC6HOCTCfI, OCYIICCTBIISICMBI X

3a IpeacjiaMmunu cbeﬂepaanHx TOCYHapCTBCHHBIX O6paSOBaTCJ'ILHBIX CTaHAapTOB U (beﬂepaanblx rocyaapCTBCHHbBIX Tpe6OBaHI/II7L




HampaBneHHOCT, mMporpaMMbl  €CTECTBEHHOHAy4YHasl, IIOCKOJIbKY OHa MPEAnojiaraeT yriayOJieHHOE W3yYeHUE OpPraHuyeckol u
HEOPraHUYeCKOM XUMHH, PEIICHUE SKCIEPUMEHTAIBHBIX U PACUETHBIX 3a/1ay MOBBIIICHHOW CIOXHOCTH Mo Xxumuu. ColepkaHue MmporpamMmMmbl
«XUMHS BOKPYT HAC» TTOMOXKET MOAPOCTKaM 13-15 neT pacimpuTh U yriyOUTh 3HAHUS 10 XUMHUH, YCOBEPIICHCTBOBATh YMCHHSI HCCIICIOBATh

B cucreme ecrecTBeHHOHAay4HOTO OOpa30BaHUs XMMHUS 3aHUMAET BAXKHOE MECTO, OMPEACIeMOE POJIbI0 XMMHUYECKON HAYKH B MO3HAHUU
3aKOHOB TIPHPOJIBI, B MATEPUATBLHOM KU3HU OOIECTBA, B PEHICHUH IIOOATBHBIX MPOOJIEM YeI0BeUeCTBa, B (POPMUPOBAHUN HAYYHOU KapTHUHBI
MHpa.

JlononuurenbHas oOuieoOpa3oBarenbHas nporpamMmma «XUMHsS BOKPYr HAac)» CO3/1aHa, YTOObl B MPOLECCE MOJYyYEHHS JOMOIHUTEIBHOIO
XUMHUYECKOTO 00pa30BaHMs ydaluecs MpUoOpe XUMUYECKUE 3HAHUS O 3aKOHAX U TEOPHUSX, OTPAKAIOIIUX 0COOCHHOCTH XUMUYECKON (POpPMBI
JBIDKCHUSI MaTEpHH, TPUOOpET YMEHHS W HaBBIKM B TOCTAHOBKE XHUMHUYECKOTO OJKCIMEPUMEHTa, B paboTe C HAYYHOW M CIPABOYHOM
JTUTEpaTypoi, HAyYWINCh JENaTh BBIBOJBI NMPUMEHHUTEIBHO K KOHKPETHOMY MaTepualy u Oojee oOmMe BBIBOJIBI MHUPOBO33PEHUYECKOTO
xapakTtepa. V3ydeHne XUMHUM TIOMOTAeT TOHSTH OOIHME 3aKOHOMEPHOCTH Tpollecca IMO3HAHHS MPUPOJIBI YEIOBEKOM, METObl aHAJIOTHH M
SKCIEPUMEHTA, aHAJIU3 U CUHTE3 TI03BOJIAIOT MOHITH HayKy BO BCEM €€ MHOT000pa3uu.

XUMUYEeCKHEe 3HAHUS HEOOXOIMMBl y4yalllUMCS B MOBCEAHEBHOW H3HU, MPOU3BOJACTBEHHOH NEATENbHOCTH, NMPOJOJDKEHUS 00pa3oBaHUs U
MPaBUJILHON OPHUEHTAIINH TIOBEICHHS B OKpykarorieit cpene. [IporpaMmma « XumMusi BOKPYT HAc » AET YY4allUMCS BO3MOYKHOCTh BBIOpATh PO (uiib
oOyueHus1, IOMOJHUTh 3HaHUSA O Mpodeccusx, pacCIIUPUTh 3HAHUS MPeMETa XUMHUH, HEOOXOUMbIe JJIsl OJIyYeHHs JajbHeiero oopa3zoBaHusl.

JlonosmHuTeIRHAS 001IIE00pa3oBaTeNIbHAS MPOTpaMMa « XUMHUSI BOKPYT Hac" cocTaBiieHa ¢ yueToMm obopynoBanus "Touka pocra".

HoBu3Ha nmporpaMMbl  COCTOUT B JIMYHOCTHO-OPUEHTUPOBAHHOM OOy4deHHH. Poib yduTens COCTOMT B TOM, 4YTOOBI CO3/aTh KaxaAOMy
oOyuaromiemycs BCe yCIOBUS, Ui HanOoJiee MOJHOTO PACKPBITHS U peanu3aluu ero cnocooHocreid. Co3naTh Takue CUTYalluu C MCIIOIb30BaHU €M
pPa3IMYHBIX METOJOB OOyuYeHHUs, MPH KOTOPHIX KaXIbli OOydaroliuiics Mpuiaraer COOCTBEHHbIE TBOPYECKHE YCHIIMS U HHTEIEKTyallbHbIC
CIOCOOHOCTH MPU PELICHUH MTOCTABICHHBIX 33/a4.

AKTYaJIbHOCTb NPOTrpaMMbl «XUMUSI BOKPYT HAC» CO3/laHa C LeNbi0 (OPMUPOBAHUS HHTEpPECA K XUMUU, PACIIUPEHHS KPYro30pa ydariuxcsl.
OH opUeHTHPOBaH Ha yyammxcs 8-9 Ki1accoB, TO €CTh TAKOTO BO3pacTa, KOrjaa pedsTtaM CTAHOBUTCS MHTEPECEH MUP, KOTOPBIM UX OKPYXKaeT U TO,
YTO OHU HE MOTYT OOBSICHUTD, a CIICIIUAIBHBIX 3HAHUN ellle He XBaTaeT. J(eTu ¢ poKIeHUsI OKPYKEHbI Pa3IMYHbIMU BEUIECTBAMH U JIOJKHBI YMETb

oOpalarscsi ¢ HUIMH.



Ileparornyeckasi 1e/1ec000Pa3HOCTh NPOIPaAMMBbI CBs3aHA C BO3PACTHBIMH OCOOCHHOCTSIMH JeTell JaHHoro Bospacta 13-15 rer:
M0003HATENFHOCTD, HAOMIOATENbHOCTD; HHTEPEC K XMMHUECKUM IPOLIeccaM; JKeJaHueM paboTarh ¢ 1abopaToOpHBIM 000pyIOBaHUEM; OBICTPOE
OBJIaJICHHE YMEHUSMH U HaBbIKaMU. Kypc HOCUT pa3BUBAIOLIYIO, ACSITEIbHOCTHYIO U ITPAKTUYECKYIO HAITPABICHHOCTD.

Heas nmporpammbl: ®opMupoBaHue y ydamuxcsi TJIYOOKOT0 W YCTOWYMBOTO HMHTEpeca K MHUPY BEIIECTB U XUMUYECKHUX MPEBPAIICHUM,
prOOpeTeHNEe HEOOXOAUMBIX MTPAKTUICCKUX YMEHUN U HABBIKOB I10 JJAOOPATOPHOH TEXHUKE.

3agaun XMMHYECKOI0 KPYKKa

- pa3BUTh I[IO3HABATEJIbHBIE WHTEPEChl M HMHTEJUICKTyaJIbHbIE CIHOCOOHOCTH B TIPOIIECCE MPOBEACHHUS XUMHUYECKOTO JKCIIEPUMEHTA,
CaMOCTOSITEILHOCTh MPHOOPETEHUS 3HAHUI B COOTBETCTBUH C BO3HUKAIOIIMMHU KH3HEHHBIMU TTOTPEOHOCTSIMU;

- Pa3BUTH yqe6HO-KOMMYHHKaTHBHBIe YMECHUA,

(dbopMupoBaHre yMEHUs! HAOII0AaTh U OOBSICHATH XMMHUECKUE SIBJICHUS, POUCXOSAIINE B IPUPOJE, OBITY, JEMOHCTPUPYEMBIE YUUTEIIEM;

CbOpMI/IpOBaTI) YMCHHE pa60TaTB C BCIICCTBAMH, BBITIOJIHATH HECJIIOKHBIC XMMUYCCKUE OIIbITHI, CO6J'IIOJIaTB IIpaBrJIia TCXHUKHU 6630HaCHOCTI/I;

BOCIUTBIBATH AJIEMEHTHI SKOJIOTHYECKOMN KYIbTYpPbI;

OTan4uTeIbHON 0CO0EHHOCTBHIO JAHHON MPOrpaMMBbl SBJSETCS TO, YTO 3aHATHS MPEINOJaraloT He TOJBKO H3YUYEHUE TEOPETUYECKOIrO
Marepuaga, OHU TaKKe OPHEHTHPOBAHbI HA pa3BUTHE MPAKTUYECKMX YMEHUHW U HABBIKOB CaMOCTOSITEIBHON OSKCIEPUMEHTAIBHON U
HCCIIEIOBATENIbCKON JIEATENIbHOCTH yyauuxcs. PeOsta HayyaTcsi CTaBUTh NPOCTEHIIMe OMbITH, paboTaTh C pPEeaKTHUBAMHM, ILUIAHHUPOBATh
CaMOCTOSITENIbHYIO padOTy HaJl BBIOpaHHON TEMOU, 0POPMIIATH TPAKTHUECKHUE PaOOTHI.

®opMbl 3aHATHIA:

-I'pynmnoBas

- MuuBuayansHas

IlnannpyemMble MeTanpeAMeTHbIE M JTMYHOCTHBIE Pe3yJIbTATHI 0CBOCHHS KPYKKa « XHMHS BOKPYT HAC»
JIMYHOCTHBIE Pe3yJIbTaThI:

- copMHUPOBAHHOCTH NTO3HABATENIBHBIX HHTEPECOB, MHTEIUIEKTYabHBIX M TBOPUYECKHX CIIOCOOHOCTEN ydaluxcs;

- CaMOCTOATCIIBHOCTDH B HpHOGpeTeHI/II/I HOBBIX 3HAHHUHI U MMPAKTHYICCKUX YMeHHﬁ;



- MOTHBAIIUS 00pa30BaTEIBHON JAESITEILHOCTH NIKOJIFHUKOB HA OCHOBE JIMYHOCTHO OPUEHTHUPOBAHHOTO MOX0/1a;
MeTanpeaMeTHble:
Pezynamusnvie YYJ/I:

- CaMOCTOSITENHHO (POPMYIIMPOBATH TEMY U IIEITH YPOKa;

COCTaBJIATH IJIaH pelieHus: yueOHOM mpoOIeMbl COBMECTHO C YUUTENIEM;

paboTaTh 10 IUIaHy, CBEPsIsl CBOM JEHCTBUS C LIENbI0, KOPPEKTHUPOBAThH CBOIO JIEATEIBHOCTD;

- B JIMAJIOT€ C YYUTEJEM BbIpa0daThIBaTh KPUTEPUH OLIEHKU U ONPEAEIATh CTENEHb YCIIENTHOCTH CBOEH paboThl U pabOThI IPYTHX B COOTBETC TBUU
C 3TUMU KPUTEPUSIMHU.

Tloznasamenvnvie YVJI:

nepepabaThIBaTh U IpeoOpa3oBbIBaTh HHPOPMAITHIO U3 OJTHON (OPMBI B IPYTYIO (COCTABIATH IJIaH, TAOIHUILY, CXEMY);

IMOJIB30BAThHC CJIOBApAMH, CIIPABOYHHUKAMMH,

OCYIICCTBJIATh aHAJIU3 U CUHTE3;

YCTaHaBJIMBAaTh NPUYUHHO-CICACTBCHHBIC CBA3H,

CTPOUTDH PACCYKJICHUS;

KommynukatuBubie YV /I:
- BBICKA3bIBaTh U 0OOCHOBBIBATh CBOIO TOUKY 3pEHUS;
- CIIyLIaTh U CHBILATh JPYTUX, IBITAThCS IPUHUMATh UHYIO TOUKY 3PEHHUs, ObITh TOTOBBIM KOPPEKTHUPOBATh CBOIO TOUKY 3pEHMUS;

- JOKIIaJbIBATh O PE3YJIbTaTaX CBOCI0 HUCCICAOBAHUA, YIACTBOBATb B NUCKYCCHUHU, KPATKO U TOYHO OTBCYUATH Ha BOIIPOCHI, UCIIOJIb30BATH

CIPaBOYHYIO JIUTEPATYPY U APYTHe UCTOYHUKU UHPOPMALINY;

- JA0roBapuBaTbhCA U IPUXOOUTH K O6I.I.I€My PCUOICHUIO B COBMECTHOM ACATCIIbBHOCTH, 3a1aBaTb BOIIPOCHI.



IIpenmeTHble pe3yabTaThl:

B nosnasamenvhoil cgepe: — naBarh ONpENENCHUS W3YUYEHHBIX NOHATHIH; — OINUCBHIBaTh JEMOHCTPAIIMOHHBIE M CaMOCTOSTEIHLHO
IIPOBEJICHHBIE SKCIIEPUMEHTHI, HUCIOJIB3Ysl JJIi 3TOTO €CTECTBEHHBIM (PYCCKHil) SI3bIK U SI3BIK XUMHHU; — KIACCU(PUIMPOBATh U3y4EHHBIE
OOBEKTHI U SIBIICHUS; — JIEJIaTh BHIBOJIBI M YMO3AKIIIOYCHUS U3 HAOIIOICHHH, N3YYEHHBIX XUMUYECKAX 3aKOHOMEPHOCTEH; — CTPYKTYpHUPOBATh

M3YyYEHHBIN MaTepHajl U XUMUYECKYIO HH()OPMAITUIO, TTOJTyYCHHYIO U3 IPYTUX HCTOYHHKOB;

B yennocmno-opuenmayuonnou cghepe. — aHAIM3UPOBaTh M OLIGHWBATh TMOCIEACTBUS [UIsl OKpY)Kawlled cpeasl ObITOBOW U
MIPOU3BOJICTBEHHOM JCSITEIHHOCTU YEIOBEKA; — PAa3bsCHATh HA MPUMEPAX MaTEPUAIBHOE €IUHCTBO M B3aHMMOCBSI3b KOMIIOHEHTOB XWBOW U
HEXUBOW MPUPOJIBI U YEJIOBEKA KaK BAXKHYIO YacTh ATOTO €MHCTBA; — CTPOUTH CBOE MOBEJICHUE B COOTBETCTBUM C IPUHIIUIIAMU OEPEKHOTO

OTHOIIIEHUS K TPUPOJIE.

B mpyoosou cghepe: — TIIaHUPOBATH W TPOBOJUTH XHUMHUYECKHU OKCIIEPUMEHT; — HCIIOJIL30BaTh BEIIECTBA B COOTBETCTBHH C UX

MMpeaAHasHAYCHUEM U CBOﬁCTBaMH, OIMMCAaHHBIMHU B UHCTPYKIHAX 10 IPUMCHCHHIO.

B cghepe 6ezonacnocmu osrcusnedeamensnocmu’ — 0Ka3blBaTh MEPBYIO MOMOILb MPU OTPABJICHUSAX, 0KOTaX U JIPYTUX TpaBMaX, CBSI3aHHBIX C

BEIIIECTBAMU U JIA0OPATOPHBIM 000PYTOBAHUEM.

BBenenue. O3HakoMJIeHHE ¢ KAOMHETOM XUMHMHU U U3y4YeHHe MPABUJI TEXHUKHN 0€30I1aCHOCTH

Hemnoro u3 ucropum xumuu. Anxumus. XUMHs BYepa, CErofHs, 3aBTpa. TexHuka OezomacHocT B kaOuHere xumuu. JlabopaTopHoe
o0opynoBaHue. 3HaKOMCTBO € pa3fAaTOYHbIM 000pPYJOBAHUEM Ul MPAKTHUECKUX M JIabopaTtopHbIX paboT. Ilocyna, e€ Buabl U Ha3HAYEHUE.
PeakTuBsbl 1 ux knaccsl. OOpalieHue ¢ KUCI0TaMH, LIeI0YaMH, S10BUTHIMH BelllecTBaMU. Mepbl IepBOil HOMOIIY IPU XUMUYECKUX 0XKOIax
U OTpaBieHUsAX. BbipaboTka HaBBIKOB Oe30macHOi pa®oThl. JleMoHcTpauus. Y auBUTeNbHbIE ONBITHL. JlabopaTtopHas paboTa. 3HAKOMCTBO C
000pyZI0BaHUEM JUIs IPAKTUYECKUX U Ja0OPAaTOPHBIX paboT.

«BemecTBa BOKpYr Tedsi, orjasiHuch!» BemiectBo, ¢usndeckue cBoiicTBa BemiecTB. OTIMYME YUCTHIX BeHlecTB OT cMmeceid. CrnocoObl
pa3znenenus cmeceil. Boga. MHoroe nu Mbel 0 Helt 3HaeM? Boxa u e¢ cBoiictBa. UTo HeoObruHoro B Boje? Bona mpecHas u Mopckas.
CrniocoObl 0YMCTKU BOJBI: OTCTaBaHue, (puiabTpoBaHue, obOe33apaxuBaHue. CTOJNOBBINH YKCYyCc M yKCycHas 3cceHIMs. CBOMCTBa yKCyCHOM

KHUCJIIOTBI U €€ (I)I/IBI/IOJ'IOFI/ILICCKOC Bo3jaelicTtBue. IlutheBas copa. CsolicTBa H IMPUMCHCHHC. UIaFI, COCTasB, CBOI>'ICTB8., (I)I/ISI/IO.HOFI/I‘-IGCKOG



JeCTBYE HAa OpraHu3M 4eoBeka. Mpuio win Mbiaa? OTinuue X034iCTBEHHOIO Mbljla OT TyaneTHoro. Lllenounoii xapakTep X03s5HCTBEHHOIO
Mbula. CTHpasbHbIE NOPOLIKM U Jpyrue Morouue cpencrBa. Kakue mopomiku camble onacHble. Hano nm omacaTbCsl )KMIKHX MOOIIMX
cpeacts. JlocboHBI, AyXu, KpeMbl U Tpodas napdromMepus. MoryT M HpeACTaBIATh OMACHOCTh KOCMETHYECKue mpenaparsi? MOXKHO Jn
caMOMY M3rOTOBUTH Ayxu? MHoroob6pasue JiekapcTBEHHBIX BellecTB. Kakue nekapcTBa Mbl OOBIYHO MOKEM BCTPETUTH B CBOEH JOMAIIHEH
anTeyke? AnTe4yHBIM Hoa U ero cmoiicTBa. Ilouemy Hoj HAAO nepkarh B IUIOTHO 3aKYMOPEHHOM CKISHKE. «3€JIEHKa» WM PacTBOP
OpuimanToBoro 3eneHoro. Ilepekuck Bojgopona u rujpomneput. CBoilcTBa mepeKkHcH BOAOPOAA. ACIUPUH WM aleTHIICATUIIMIOBAs
KHUCIIOTa U ero cBoiicTBa. OmacHOCTh NMpU NpuUMeHeHuu acnupuHa. Kpaxman, ero cpoiictBa u npumeHeHue. OOpa3zoBaHHe Kpaxmania B
JUCTBSIX pacTeHHui. [ Ioko3a, ee cBolicTBa U MpuMeHeHne. MaprapuH, CIMBOYHOE U PACTUTENBHOE Macio, cao. Yero Mbl 0 HUX He 3HaeM?
PacturenbHbie U )KMBOTHBIE MacTa.

JlabopaTtopHnas pabota 1. CBoiicTBa BemecTB. Paznenenne cMecu KpacUTENeH.

JlabopaTtopHnas pabota 2. CBoiictBa Boabl. [IpakTudeckas padoral.OduncTka BOIbI.

JlabopaTtopHnas padora 3. CBOWCTBAa YKCYCHOM KHCTIOTHI.

JlabopaTtopHnas pabota 4. CBOWCTBA MUTHEBOM COJIBI.

JlabopaTtopHnas pabora 5. CBoiicTBa yas.

JlabopaTtopHas pabora 6. CBolicTBa MbLja.

JlabopaTtopHnas padora 7. CpaBHeHHE MOIOIIKUX CBOMCTB Mbuta 1 CMC.

JlabGopaTtopHnas pabota 8. MI3roToBUM JayXu CaMH.

JIaboparopHas padota 9. HeoObuHbIE CBOMCTBA TAKUX OOBIYHBIX 3€JICHKH U HOJa.

JIaboparopHuas padota 10. [Tomyyenue kucnopoaa u3 nepekucy BoJA0Poa.

JlaboparopHaspabotal 1. CBoiicTBa acrupuHa.

JIaboparopuaspabotal2.CoiicTBa Kpaxmaiia.

Jlaboparopnas pabotal3. CBoiicTBa IIIOKO3BI.

JIaboparopHaspaboTtal4. CBoiicTBa paCTUTENHFHOTO U CIMBOYHOTO Mace.

«YBJIeKaTeJbHAsl XMMHUS /ISl IKCIIEPUMEHTATOPOB)

CuMnaTnieckue YCpHUJIA: HA3HAYCHUC, HpOCTGﬁLHHG PCLCIITHI.



CocraB akBapenbHbIX Kpacok. [IpaBuia oOpaiieHus: ¢ HUMH.

Hceropus MpUIBHBIX ITy3bIpeli. PU3MKa MBUIBHBIX ITY3BIPEH.

CocraB MIKOJBLHOTO MeTa.

WNunukaTopsl. I3MeHeHNEe OKpAaCKU WHIUKATOPOB B Pa3IMIHBIX CPElIax.

Jlaboparopuas padotal5. «CekpeTHbIie YepHUIAY.

JIaboparopHas pabotal6. «IlomydeHne akBapeIbHBIX KPACOK.

JlabopaTtopHas pabotal 7. «MbUIbHBIEC OTIBITHDY.

JlaboparopHras pabota 18. «Kak BeIOpaTh MIKOJBHBIN MEID».

JlaboparopHas pabota 19. «M3roToBiieHHE IKOJIBHBIX MEITKOBY.

JlaboparopHras padota 20. «OnpeaeneHue cpeabl pacTBOpa ¢ TOMOIIBIO HHIUKATOPOBY.

JlaboparopHast pabota 21. «IIpurotoBiieHne pacCTUTEIBHBIX HHANKATOPOB U ONpeeiieHUE ¢ MOMOILI0 HUX pH pacTBopay.

«CBoiicTBa BelecTB» HOCUT 03HAKOMUTEIbHBIN XapaKkTep, pACCUUTAaH Ha pa3BUTHUE JII0003HATEIILHOCTH, HHTEpeca K XUMHUU.

Teopus. [Ipe3eHTanms Kypca: eI U 3a/1a4u, OpraHu3alus 3aHaTuil 1 ux cnenuduka. [Ipeamer xumun. [Ipoucxoxnenue ciaosa "xumus'.
MecTo XUMHH Cpen HAyK O MIPUPO/IE.

[Ipaktuka. 3HakoMcTBO C Tpymnmoil. MHCTpykTa)k MO mnpaBuiaM TNoBeneHUss Ha 3aHsATHAX. [IpakThdeckas pabora «3HaKOMUMCA C
XUMHYECKOH aboparopueii, ee 000pyJoBaHHEM, C ITpaBUIIaMu 0e30MacHOCTH B Heil». JlenoBast urpa «IlnanupoBanue paboTel 00beIUHEHUS
Ha y4eOHbII ro1». 3HAKOMCTBO € KaJeHIapeM KOHKYPCHBIX MEPOTPUATHUH.

Bxoanas nuarnoctuka. AHKeTa «3Hal0 — HE 3HaK0. YMEK0 — He ymero». 14

CBoilicTBa BelecTBA.

Teopusi. BemectBo u Teno. BemiectBa Bokpyr Hac M B Hac camux. CBOICTBa BEIIECTB: arperatHoe COCTOSIHUE, IIBET, 3alax,
ANIEKTPOTPOBOIHOCTD, TEIIONPOBOJHOCTh U T.A. 3a4€M HY)KHO 3HaTh cBOMcCTBa BemiecTB? KameHb - mepBblii 0OBEKT M3Y4YEHHUS UYeIOBEKa.
[IpeBpaienue BemecTB Apyr B Apyra. Xumudeckas peakius. [Ipu3Haku U ycaoBHUS T€USHHs] XMMHUYECKUX peakiuil. ['opeHbe - onHa U3
MEePBBIX XUMHUYECKUX PEaKIINii, N3BECTHBIX YelOBEKYy. Pollb OTHS B cTaHOBJIEHHH uenoBeka. Jlerennsl 1 Mudsl 00 orHe. Bemecta roproyre

" HCTOPHOYHUC. I/I3y‘IeHI/Ie pCaKkin ropeHu.



[TpakTuka. Jlaboparopusie omnbiThl: 1. PaccmarpuBaHue TpeIMETOB, CIACIAHHBIX M3 OJHOTO M TOTO e BemlecTBa. 2. PaccmarpuBanue
MIPEIMETOB, CACNIAaHHBIX U3 Pa3HBIX BellecTB. 3. PaccMarpuBaHue BEMIECTB ¢ pa3HBIMU (U3UYECKHUMH CBoMcTBamu. [IpakTudeckue paOoThI:
1. Uzyuaem cBoiicTBa BemiecTB. 2. [IpoBoAMM XMMHUYECKHE PEAKIIMHU C IICJIbIO BBISBJICHUS MPU3HAKOB M YCIOBUN TECUCHHUS XUMHYECKOM
peakuuu. DKCKypCHsl B alTeKy.

H3yuyeHue cocTaBa BelecTBa - IEHTPAJIbLHOE 3B€HO XMMUM.

Teopus. W3 dero coctost BemiectBa? [lenmmo Ju BemecTBO 10 OSCKOHEUYHOCTH? ATOM - HEJeNIMMasi 4acTHIla, COCTaBHAsl 4acTh BCEX
BemiecTB. Mouiekynbl. XUMUYECKUN 3JIeMEHT. BeniecTBa nmpocTeie U cioxHbie. O3HaKOMIJIEHHE ¢ CUMBOJIaMu dieMeHToB. CumBouiel H, 0, S,
P, C, I, Br, Cl, Si. [lonsarue xumudeckoit gopmynel. Uucteie BemectBa U cMmecu. OgHOPOAHBIE W HEOTHOKpaTHBIE cMech. CriocoObl
pa3IBOCHHS CMECE: oTcTanBaHue, GUIHTPOBAHKE, IEPEKPUCTAIIIM3AIMS, TIEPETOHKA, XpoMaTorpadus.

[Ipaktuka. Jlaboparopasie paboter: 1. Monenupyem xumudeckue Gopmynbl. 2. ['oroBum cmecu. Ilpaktuueckue paboter: 1. Oumcrka
MOBapeHHOM COoNM (UIBTPOBAHWEM M BbITIapuBaHueM. 2. OUUCTKAa MEIHOTO Kyrmopoca nepekpuctau3anus. [loaBeneHne nToroB Moays.
Urpa-BukropuHa «XUMusi BOKPYT MEHS.

Kakmue 0b1BaloT Beuecrna.

Teopus. Knaccudukanms BemecTB Ha MPOCThIC U CIOKHBIE. JleleHne MPOCTHIX BEIIECTB Ha METAJLIBl U HeMeTallIbl. CUMBOJIBI MEeTA/IOB Al,
Fe, Cu, K, Na, Ca, Ba, Mg, Ag, Au, Hg, Ni, Cr, Mn. Kucnopon, ero otkpeitue. [lonydenue kucimopoaa u3 nepmanranara kamus. Cooupanue
KHUCITIOpO/ia IBYMs Clloco0aMu: METOJO0M BBITECHEHMsI BO3[yXa M METOJOM BbITeCHEHMs BoAbl. OmnpeseneHue kuciopoaa. ['openue cepsl,
YIUISL U Kesie3a B kuciopoje. Bogopon - camblii ierkuit ra3. Mctopus ero otkpsitusi. ['openune Bogopoaa "I'pemyuas cmech". Onpenenenue
BOJIOPO/JIa, IOJTy4YeHue. Yiekucislil ras. [lonydenue ero u3 mpamopa unu mena. OnpeeseHre yrieKucioro ra3a ¢ HoOMOIIbI0 U3BECTKOBOM
Boabl. CocrtaB Bozayxa. M3yuenue cocraBa Bo3myxa. Pomb A.JlaByasbe. [lonsitue 00 mHepTHBIX razax. HeoH, apron, ux NpUMEHEHHE.
Kucnotsl. Kucnoter B npupoge. PactBopenue kuciot B Boje. [eiicTBre cepHOM KUCIOTHI Ha TKaHb. Mephl IPeI0CTOPOKHOCTH IIPpH paboTte
¢ kucnotamu. [leiictBue kuciot Ha unaukatopel. OcHoBanus. PactBopenue ocHoBanuii B Bojie. Lllenoun. [leiicTBue menoyeii Ha opranusm
yenoBeka. Mepbl PeI0CTOPOKHOCTU MpH paboTe co menoyamu. JlelictBue menoueit Ha nunaukatopsl. Comu. Kakue ObiBatot conu? Conu B
npupone. IloBapeHHas conb. Ponp moBapeHHO# conu B wcTopuM 4enoBedecTBa. OpraHnyeckue BelIecTBa: OENKH, >KUPBI, YITIEBOIbI,

HYKJIICMHOBBIC KHUCJIOTBI, UX POJIb IJIS ) KUBBIX OPTaHHU3MOB.



[Ipaktuka. Jlaboparopusie pabotsl: 1. M3y4yaem cBoiicTBa MeTayioB. 2. PaccMaTprBaHue CIiIaBOB MeAu U xkene3a. 3. OOHapyKeHHe KHCIOT
B MPOJIyKTax nuTaHus. 4. JeicTBUS MHIUKATOPOB HA KUCIIOTHI U IIenouu. 5. PacTBopeHne ocHOBaHMiA B Bozie. 6. PaccmaTpuBanue o6pa3iion
coueit. [Ipaktnyeckue padoter: 1. [lomydaem, cobupaem u onpeaesieM KHCIopoT ¥ Bojopoa. 16 2. M3ydaem CBOICTBA METAJLIOB.

S3bIK XUMHH.

Teopus. Xumusi - Hayka o BemectBax. Kakwe ObiBatoT BemiectBa? Mertaminsl U HemeTawibl. OKCHIBI, KUCJIOTHI, OCHOBAHUS, COJIH.
du3nyecKue 1 XMMHYECKHe CBOMCTBA BelecTs. [IpeBpaiienus BemecTs Apyr B Apyra. [Ipu3Haky u ycinoBus TeYEHUsI XUMUYECKON pEaKIUu.
Cocras BemecTB. Xumuueckas popmyna. BanentHocts. Onpenenenne BaJ€HTHOCTU MO0 XMMHUECKON Gopmyne. 3aKOH COXpaHEHHS! MacChl
BEIECTB. XUMUUYECKUE yPaBHEHUSI.

[IpakTtuka. Ilpaktuueckas pabora «IIpeBpaiieHuss BewiecTB ApYyr B Jpyra», «OmnpeneneHue BaJeHTHOCTH MO XUMHUYECKOW (opmyner,
«3aKkoH COXpaHEHHs Macchl BeulecTBy. PemieHne xumuyeckux ypaBHeHMH. IloarotoBka k kosuiokBuymy. IlonBeneHue MTOroB MOIYIIsS.
KomnnokBuym «SI3bIK XUMUNY.

HN3yyaeM xuMu4ecKue peakiuu.

Teopus. CyIIHOCTP XHMHYECKOW peaknuu. THIBI XHMHYECKHX pPEaKIUid: paszioKeHHs, 3aMelleHuss W oOMeHa. Peakmuum 5k30- u
sHAOTepMHUUecKHe. Peakiinu oOparumeie u HeoOpaTuMbie. CKOPOCTh XUMHUUYECKHUX peakiuid. 17

[Ipaktuka. JlabopatopHsbie onbIThL: 1. Pa3znoskeHne MaiaxuTta Ipu HarpeBaHuu. 2. 3aMelieHrne MeU B pacTBOpE XJIopuaa Meu (2) xKene3oM.
MHuoroo0pa3ue BelecTs.

Teopus. Knaccudukanus u cBoiictBa BemiectB. MHoroo6pasue BemiectB. Knaccudukanus Bemiects 1o cocraBy. OKCuibl, UX COCTaB.
[lonyyeHue OKCHAOB peakuuel TOpPeHUsl MPOCThIX U CIOXKHBIX BewecTB. CocTaBiIeHUE YpPABHEHUN PEAKIMU TOPEHMS CIOKHBIX BELIECTB.
YcioBust BOBHUKHOBEHUS U MIPEKpallleHusi ropeHus. MeieHHoe okucieHue. Mepbl npeaynpexaeHus noxapo. Kinaccudukaius okcumoB
Ha OCHOBHBIE, KHCIOTHbIE, amdorepHble. KHCIOTBI, WX cOCTaB, KiacCH(PHUKAIUS Ha KHUCIOPOIOCOoAepKaliue U OecKUCIOpOJHbIe, Ha
OJIHOOCHOBHBIE, JIBYXOCHOBHbBIE U TPEXOCHOBHbIE. KHCIOTHBIN OcTaTOK. Ball€HTHOCTh KUCIOTHOTO OCTATKa, POJIb KUCIOT /Il OPraHU3MOB
pacTeHMi, JKUBOTHBIX U 4enoBeka. OcHOBaHMs, X cocTaB. ['mapookcorpymnma. [llenoun n HEpacTBOpUMBIE B BOJE OCHOBaHMS, COCTABICHHUE
(dbopMmyI coJielt Mo BaJIGHTHOCTH MeTaJula U KUCIOTHOTO ocTaTka. Kitaccudukanus cosei Ha cpeiHue, Kucible 1 ocHOBHbIE. [lumieBas cona u

MaJIaXUT KaK MPpHUMCEPLI KHCJION 1 OCHOBHOM COJ'IGfI, COJIKM OpraHu3Mbl B OpraHu3mMe 4€JI0OBCKaA. Peaknus HeﬁTpaJ'IPBaLIHPI.



[IpakTuka. JlabopaTopabie padotel: 1. PaccMoTpenne 00pa3iioB OKCHIOB, OCHOBaHHMA, colieil. 2. VccnemoBanue mpoayKTa TOPEHUS YISl B

kuciopojie. 3. O3HaKOMIJICHHE CO CBOMCTBaMHU T'MIPOKCUIIOB HATpHs, Kalblus, Meau (2) wim sxenesa (3). 4. BzaumopeiicTBue mienoueit ¢

KHMCJIOTaMH. 5. B3anMoeicTBre HepaCTBOPUMBIX OCHOBAHUM C KUCIIOTAMM.

ATOM - cOCTaBHAS 4acTh BEIICCTB.

Teopus. Atom. CrnoxxHelid coctaB atoMa. OTKpeITHE JEKTPOHOB B atoMe. OmbiThl J.Pe3epdopaa 1Mo OTKPBHITHIO aTOMHOTO siApa. 3apsin

aToMHOTrO simpa. Moaenu atomoB. [lnanerapuas Mmozens atoma J.Pesepdopaa. AGcomroTHaAs U OTHOCHTENbHAsE aToMHas macca. CocTas siiep

atoMmoB. [Ipotonsl. Heiitponsl. M30Tonbl. XUMUUECKUH 3J€MEHT - PAa3HOBUIHOCTH aTOMOB C OJIMHAKOBBIM 3apsiioM sjpa. Ilonarue o0

noHax. [Ipaktuka. M3rotoBnenue monenu atoma. [logsenenue uroroB moayns. Kpyrisiii cron «B3risa Ha MUp BOKPYT Hac ¢ MOMOIIBIO

XUMHUN.

«YTo MbI y3HaH 0 xumuu?» O600611eHNE Kypca -2 Jaca.

Ne Tema KoJu-Bo ®opma Mecto ®opma Hara OobopynoBanue
n/n 4acoB 3aHATUA NPOBeIeHUA koHTpoass | Ilnan | Paxk
T.
BBenenue
1-2 Broansiii uactpykTax nmo Th 2 Becena Kabuner
IIpH POBEICHUU
J1a00paTOPHBIX padoT.
O3naKkomnenue ¢ KAOUHEMOM XUMUU U U3y4yeHue npasul mexHuKu 6e3onacnocmu
3-5 [TpuGopk! 115 HAydHBIX 3 becena Kabuner
HCCIIeOBAHMH,
nabopatopHoe 00opyI0BaHUE
6-8 W3ydeHue nmpaBuil TEXHUKH 3 [Ipaktnueckoe | Kabuner 3auer
0€30MacHOCTH 3aHSTHE
«BemecTtBa BOKpYr Te0s1, OTJISIHUCH!»
9 JIaGopatopHas pabota 1. 1 JlaGopatopuoe | Kabuner Odopmienue
Cgoiictsa BemiecT. Pa3enenue 3aHSTHE nabopaTopHO
CMecH KpacuTelieH. r0 3aHATUS
10 JIaGopatopHas pabota 2. 1 JlaGopatopaoe | Kabuner Odopmienue
CgoiictBa Bobl. OUnCTKa BOJBI. 3aHSITHE nabopaTopHO

T'0 3aHATHA




11 JlaboparopHas pabdota 3. Jlaboparopuoe | Kabuner Odopmiienue
CBolicTBa YKCYCHOM KHCIIOTBHI. 3aHATHE n1abopaTopHO
r0 3aHATHS
12 JlaboparopHas pabdota 4. Jlaboparopuoe | Kabuner Odopmiienue
CBoiicTBa MUTHEBOM COJIBI. 3aHSTHE 1abopaToOpHO
r0 3aHATHS
13 JlabopaTopHas paborta 5. Jlabopatopuoe | KaOuner Odopmrnenue
CaoiicTBa vas. 3aHSTHE 1abopaToOpPHO
r0 3aHATHS
14-16 | JTabopaTtopHas paborta 6. Jlabopatopnas | KaOuner Odopmnenue
CpoiictBa Mblna. M3rotoBneHue pabota 1abopaToOpPHO
MBLIa B JJOMAITHAX YCIOBHIX i paboTHI
17 JlabopaTopHas paborta 7. JlaGopatopnas | KaOuner Odopmnenue
CpaBHEHHE MOIOIINX CBOWCTB pabota 1ab0paToOPHO
Mmbi1a 1 CMC. i paboThI
18-20 | JIaboparopHas paborta 8. JlaGopatopnas | Kabuner Odopmnenue
N3rotoBuM nyxu camu. pabota 1abopaToOPHO
i paboThI
21 JlaGopaTtopHnas pabdora 9. JlaGopatopunas | KaOuner Odopmnenue
HeoObrunbIe CBOMCTBA TAKUX pabota 1a60paTOPHO
OOBIYHBIX 3€JIEHKU U HOoJa. i paboThI
22 JlaGopaTtopnas padora 10. Jlaboparopuas | Kabuner Odopmnenue
[Tonmy4yenue kuciopoaa u3 pabota 71a00paTOpHO
MIEPEKUCH BOJIOPOIA. i paboThI
23 JlaGopaTopnasipadoTal 1. Jlaboparopuas | Kabuner Odopmienue
CBoiicTBa aciupHHa. pabota 71a00paTOpHO
i paboThl
24 JIaGopatopHnasipabortal?2. JlaGopatopnass | Kabuner Odopmienue
CpoiicTBa Kpaxmaina. paboTa 1a00paTOpHO
i paboThl
25 JlabopatopHass ~ pabGota  13. JlaGopatopnass | Kabuner Odopmienue
CBOMCTBA ITIOKO3BI. paboTa 71a00paTOPHO




i1 paboThI
26-27 | JlaboparopHasipaboTal4. 2 Jlaboparopuas | Kabuner Odopmienue
CBoiicTBa  pacTUTENBHOIO U pabota 1abopaTopHO
CIIMBOYHOI'O MAaCEJL. 1 paboThI
Xumus B ObITY
28-29 | IIpakTudaeckas padora Nel. 2 [Ipaktuueckoe | KaOuner Odopmnenue
Buip1 OBITOBBIX XUMHKATOB 3aHATHE SaHATHA
31-32 | [IpakTudeckas padota No2. 3 [Ipaktuueckoe | KaOuner Odopmrnenue
PazHoBuaHOCTH MOIOIIIMX 3apATHE SaHATA
CpeacTB
33-34 | IlpakTrueckas padoTa Ne3. 2 [Mpaktnyeckoe | Kabuner Odopmienne
Crimuky u Oymara: OT HCTOPUHN 3aHATHE SAHATHA
M300pEeTeHUS 10 HAIUX JTHEH
35-36 | IIpakTrueckas padoTa Ne5. 2 [Mpaktnyeckoe | Kabuner Odopmienne
Hctopus creksonenus. 3aHsiTHC SaHATHA
37-38 | Ilpaktuueckas padota Neb. 2 [IpakTtnueckoe | Kabuner Odopmnenue
Kepamuka: ot ucropuu SAHATHC SAHATHA
M300pETeHUS 0 HAIUX THEH
39-40 | IlpakTuueckas padora No7. 2 [Ipaktnueckoe | Kabuner Odopmnenue
XUMUS 1 KOCMETUYECKUE 3aHsATHe SatATHA
cpeicTBa
41-42 | Ilpaktuueckas pabota Ne§. 2 [Ipaktnueckoe | Kabuner Odopmnenue
BriBeieHue MATEH prKaBUYMHBI, afThe atATA
YEePHUJI, JKUPA
«YBJeKaTeJbHasi XHMUS JIsl IKCTIEPHMEHTATOPOBY
43-44 | CumnaTtuyecKkue 4epHua: 2 Jlaboparopuas | Kabuner Odopmnenue
Ha3HauYeHHe, MPOCTEHIIINe pabota 1a00paTOpHO
pELENTSHL.. i paboThI
JlaGopaTopnas paborals.
«CeKpeTHbIE YepHHIIAY.




45-46 | Vctopusi MBUIBHBIX Iy3bIpei. Jlaboparopuas | Kabuner Odopmienue
®u3nKa MBUIBHBIX IY3bIPEH. pabora nabopaTopHO
JlaboparopHas pabotal6. i paboThI
«MBUIbHBIE OTIBITBIY.

47-48 | CoctaB  WIKOJBHOTO  Mela. Jlaboparopunas | Kabuner Odopmnenue
JlabopaTtopHnas padorta 17. pabota 1abopaToOpHO
«Kak BbIOpaTh IKOJBHBIN MEI. 11 paboThI

Jlabopatopnas  paborta  18.
«HM3roTtoBieHne HIKOJIBHBIX
MEJIKOBY.

49-51 | Jlaboparopras  pabora  19. Jlabopatopunas | KaOuner Odopmnenue
«OmpeneneHue cpeapl pacTBOpa pabota 1abopaToOPHO
C TIOMONIBIO HHIUKATOPOBY. i paboTHI

Nuaukatopsl. Usmenenue
OKpacKu MHAUKATOPOB B
Pa3IUYHBIX Cpellax.

Jlabopatopnas ~ pabdora  20.
«[IpuroroBieHne pacTUTEIbHBIX
WHIUKATOPOB U OIpeJeeHHe ¢
nomol1sio HuX pH pactBopay.

52-53 | JIabopatopHas padora2l. JlaGopatopunas | KaOuner Odopmnenue
«[lony4yeHue akBapenbHBIX pabora nabopaTopHo
Kpacok». CocTaB akBapeJIbHbIX it paboThI
kpacok. [IpaBuna obparmenus c
HUMU.

CBoiicTBa BelecTsa

54-57 | Ilpaktuueckas pabora Ne9 [Ipaktnyeckoe | Kabuner dorooTuer
Mup Tak MHTEpECeH, HO KaK ero 3aHATHE
MIOHATh

58-62 | Ilpaxtnueckas padota NelO [Ipaktnyeckoe | Kabuner
CBoiicTBa BEIIECTB, 3aHATHE




IIpEBpALICHUS BELIECTB IPYT B
Apyra

63-65 | [IpakTuaeckas padbora Nell [MpakTnueckoe | Kabuner
N3yuenue cocraBa BemecTna - 3aHATHE
[EHTPAJILHOE 3BEHO XHUMHHU
Kakue ObIBalOT BelllecTBa
66-69 | [IpakTuueckas padora Nel2 [MpakTnueckoe | Kabuner
Kakue ObIBatOT BemecTBa 3aHATHE
70-73 | IIpakTuaeckas padorta Nel3 [Ipaktuueckoe | KaOuner
S3BIK XUMUH 3aHSITHE
MHoroodpa3ue BelecTB
74-77 | Ilpaktueckas padora Nel4 [Ipaktnueckoe | Kabuner
W3yuaem XUMHYECKHE PEAKIIHU 3aHATHE
78-81 | IIpakTuaeckas padorta NelS [Ipaktnueckoe | KaOuner
MHuoroo6pasue BenecTB 3aHIATHE
82-85 | IIpakTuueckas padora Nel6 [Mpaktnueckoe | Kabuuer
ATOM - cocTaBHas 4acTh 3aHSTHE
BEIIICCTB
86-87 | IlpakTudeckas padora Nel7 [Ipaktnueckoe | Kabuner Odopmnenue Hudposas
YucTeie BelecTBa U CMECH 3aHATHE 1ab0paToOPHO naboparopus Releon
i paboThI (marumk
AIIEKTPOIPOBOTHOCT
n); 3 crakaHa
XUM.00BEMOM 50 M1,
ITTATENb WA
JIOTIaTOYKA, TBEP.IbIN
XJIOPHUJI HATPHUSI.
udposas madoparopust
88-89 | Ouuncrka BOJbI OT PACTBOPUMBIX Jlaboparopunas | Kabuner Odopmienue Hudposas
npuMecei pabora 1a60paTOPHO naboparopus Releon
it paboThI (matumk
3IIEKTPOIPOBOIHOCT
u);
90-91 | Onpexnenenue TeMneparypsl JlaGopatopnass | Kabuner Odopmienue [udposas
KPUCTAJIJIM3aLMHU BEIIECTBA pabota 71a00paTOpHO nabopatopus Releon

i paboThI

(matumk




TEMIIEpATyphbl);

92-93 | 3yuenue pU3NIECKUX CBOKCTB Jlaboparopuas | Kabuner Odopmienue [udposas
METaJIOB pabota 1abopaTopHO naboparopus Releon
i paboThI (maTumx
TEMIIEpaTyphbl);
93-94 | Onpenenenue CTPYKTYPBI Jlaboparopuas | Kabuner Odopmiienue [udposas
IJIaMEHU pabota 1abopaTopHO nmaboparopus Releon
i paboThI (maTumk
TEMIIEpaTyphl);
95-96 | DK30TEepMUYECKHE PEAKITUU Jlaboparopuas | Kabuner Odopmienue [Mudpoast
pabota 1abopaToOpPHO nmaboparopus Releon
1 paboThI (maTumk
TEMIIEpaTyphl);
97-98 | DHOOTEPMUYECKHE PEAKITUU Jlaboparopuas | Kabuner Odopmiienue [Mudpoast
pabota 1abopaToOpPHO naboparopus Releon
i paboThI (maTumk
TEeMIIepaTyphl);
99- [TepenachilieHHBIE PACTBOPHI JlaGopatopnas | KaOuner Odopmnenue Hudposas
100 pabota 1ab0paToOPHO naboparopus Releon
i paboThI (marumk
TEeMIIepaTyphl);
101- | DnekTpoauTHYECKas JlaGopatopunas | KaOuner Odopmnenue Hudposas
103 JTUCCOTTUAITUS pabota 1a00paTOPHO naboparopus Releon
i paboThI (marumk
AIIEKTPOIPOBOTHOCT
1);
104- | CunbHble u cnabbie Jlaboparopunas | Kabuner Odopmnenue [Hudposas
106 ANEKTPOJIUTHI pabora 71a60paTOPHO naboparopus Releon
i paboThI (matumk
AIIEKTPOIIPOBOIHOCT
1),
107- | BausHue TeMneparypsl Ha JlaGopatopnass | Kabuner Odopmienue [Tudposas
109 JMCCOLUALINIO pabota 1a00paTOpHO nabopatopus Releon
it paboThI (matumk

AIIEKTPOIPOBOIHOCT
U ¥ TeMIepaTypsl );




110- | BnusiHMEe KOHIIEHTPAIHU Jlaboparopuas | Kabuner Odopmiienue [Mudposas
113 pacTBOpa Ha IUCCOIHAIIHIO pabora nabopaTtopHo naboparopust Releon
i paboThI (maTumx
AIIEKTPOIIPOBOTHOCT
H);
114- | BnusiHue pacTBOpUTENS Ha Jlaboparopuas | Kabuner Odopmiienue [udposas
117 JTUCCOIUAIUIO pabota 1abopaTopHO naboparopus Releon
i paboThI (maTumk
AIIEKTPOIIPOBOTHOCT
H);
118- | Ompenenenue pH pacTBopoB. Jlabopatopnas | KaOuner Odopmrnenue Hudposas
121 pabota 1abopaToOpPHO nmaboparopus Releon
i paboThI (matuuk pH);
122- | Peakmus HeHTpaIu3aIum. Jlabopatopunas | KaOuner Odopmnenue Hudposas
125 B3anmopeiicTBre ruapokcuia pabota 1abopaToOPHO naboparopus Releon
HAaTpHs C COJIIHOM KMCIIOTOM. i paboThI (matuuk pH);
126- | CBoiicTBa OPOMHOM BOIBI JlaGopatopnas | KaOuner Odopmnenue Hudposas
128 pabota 1ab0paToOPHO naboparopus Releon
i paboThI (maTuYuK ONTUYECKON
MJIOTHOCTH);
129- | [InaBneHue U KpUCTATUTH3ALIUS JlaGopatopnas | KaOuner Odopmnenue Hudposas
131 cepol pabota 1a60paTOPHO naboparopus Releon
i paboThI (marymk
TEeMIIepaTyphl);
132- | Jeruaparanus cojei JlaGopatopnas | KaOuner Odopmnenue Hudposas
134 pabota 1a60paTOPHO naboparopus Releon
i paboThI (matumk
TEeMIIEPaTyphbl);
«UT0 MBI Y3HAJIM 0 XUMHHU D).
135 «UTo MBI y3HAIH O XUMHH?». Kpyrneiii cron | Kabuner Oecena
Kpyrnslii cton
136 «YTO MBI Y3HAJIM 0 XUMHH ?». Kpyrnasiit cron | Kabuner becena







