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1. OcHOBHBbIE XapPaKTEePUCTUKH
1.1. losicHUTEJIbHAA 3aNIMCKA

JlononHuTebHAS oO1reoOpa3zoBaTeabHas oO1epa3BuBaronas
nporpaMma €CTeCTBEHHOHAy4YHOW HANpaBIIEHHOCTH «XHUMHS BOKPYT Hacy (s
oOyJaromuxcst 5-X KJIaccOB OCHOBHOTO O0IIEero 0Opa3oBaHUs) C MPOSBICHHBIMU
CIIOCOOHOCTSIMH B 00JIACTH €CTECTBEHHBIX HayK U BHICOKMM YPOBHEM MOTHBAIIMH K
U3YYCHUIO XUMUHU.

HanpaBJjieHHOCTh IPOrpaMMbl: €CTECTBEHHOHAYYHAS.

AxkryanabHocTh Hacrosueil JIOOII 3akmouaeTrcss B HEOOXOJUMOCTH
(GOpMHpOBaHUS Yy YYallUXCS HABBIKOB M KOMIIETEHIIMI E€CTECTBEHHOHAYYHOTO
MBIILIEHUS, KOTOPbIE JAI0T BO3MOXXHOCTh PElIaTh TBOPUECKHUE HCCIIEIOBATEIHCKUE
W HaydHble 3ajaud, (OPMHUPOBATh HABBIKK pPabOThl C  COBPEMEHHBIM
nabopatopHbIM obopynoBanueM u MKT.

OTimunTebHbIE 0COOEHHOCTH MPOrPaMMBbI: IIporpamMma Kypca sSBISIETCS
MPONEAEBTUYECKON, MPAKTUKOOPUEHTUPOBAHHOM.

AJlpecaT NMpOrpaMMbl: IIKOJBHUKH, YJalllhecs S Kiacca ¢ MPOsIBICHHBIMU
CIIOCOOHOCTSIMU B 00JIACTH €CTECTBEHHBIX HAYK M BHICOKUM YPOBHEM MOTHBAIIMH K
U3YUYCHUIO XUMUH.

PeskuM 3aHATHIL. KOJIMYECTBO 3aHATHI B HEAEIIO 2 aKaJIEMUYECKUX Yaca B
Tpy1Ie.

O0bém: 17 yac.

Cpox ocBoeHusti: ¢ 1 centsiops mo 25 oktsi6pst (1 werBepTs) -1 rpymma, ¢ 5
HOsI0pst 1o 28 nekadps (2 weTBepTh) — 2 rpynma, ¢ 9 sHBaps mo 16 mapra (3
4eTBepTh) — 3 rpymma, ¢ 17 mapra o 26 mas (4 yeTBepTh) — 4 rpyma.

Oco0eHHocTH OpraHu3anum 00pa30BaTeJbHOrO Mpolecca: mporpamma
peanu3zyercs B rpynnax mno 12-15 gyenoBek mo 4eTBepTsIM.

Ilepedyensb popm 00ydeHUs1: MHANBUyaIbHAS U TPYIIIOBAS.

IlepeyeHs BUIOB 3aHATHM: JICKLIMSA;, WHIWBUIYaJbHbIE KOHCYJIbTALIUU;
MPAKTUYECKUE 3aHATHUS; CAMOCTOSITeNIbHAs paboTa; paboTa B rpyIiax.

Ilepeyens ¢opM mnoaBeAeHHs] WUTOrOB PpPeaJU3aANMH NPOrPaMMBbI:
pediekcuBHBIE OeceIbl.

1.2 Heanb u 3a1a4u NpOrpaMmbl

OcHOBHOI e IbI0 y4eOHOU MPOTrpaMMBI SBIIsSIETCS OPMUPOBAHUE HABBIKOB
UCCIIEIOBATENILCKON  NMEATENIBHOCTH I y4acTUS B  HayYHO-TIPAKTUYECKUX
KOH(EPEHIIUIX Pa3HOTO YPOBHSI.

JUis TOCTHXKEHUSI TIOCTaBJICHHBIX 1ee HEOOXOAMMO PEUIUTh CIEIyIOIINe
3a/1a4um:

OO6yuaromue:

e (opMmHpoBaHHE Yy Y4YaIIMXCS HAaBBIKOB O€30MacCHOT0 M T'PaMOTHOTO
oOpallieHusl ¢ BEIIECTBAMU U J1a00OpaTOPHBIM 000PYI0BAHUEM;

e (¢dopMUpOBaHHE TMPAKTUYECKHUX YMEHHA H HAaBBIKOB pa3paboTKu U
BBITIOJTHEHHSI XUMUYECKOTO SKCIIEPUMEHTA;



e (opMHUpOBaHME MEPBOHAYAIBHBIX HABBIKOB M YMEHHUH Hay4dHO-
WCCJIEI0OBATELCKON IEATETLHOCTH;
PaszBuBaromue:
® pa3BUTHEC BHHUMAHHS, MaMSATH, JIOTHYECKOTO W MPOCTPAHCTBEHHOTO
BOOOPaKCHMUS.
® pa3BUTHE CIOCOOHOCTEH B €CTECTBEHHOM 00pa3oBaTEIbHON 00J1aCTH;
BocnurarensHble:
® pa3BUTEE MHTEPECA K U3yIaeMOMY TIPEAMETY;
e BBIOOp JasibHEHIIIEH 00pa30BaTEIbHON TPACKTOPUHU 00yHAIOITNXCS,;
e (opmupoBaHue y OOydYarOMIMXCS HABBIKOB CaMOCTOSTEIBHOW DPabOTHI,
BOCITUTAHWE YYBCTBA  OTBETCTBEHHOCTH, JUCIUILUIMHUPOBAHHOCTH,
B3aMOTIOMOIITH;

1.3. [Inannpyemple pe3yabTaThbl

JIMYHOCTHBIE PEe3yJbTaThl, 00ECIIEUNBAIOIINE aIallTAllUI0 00YyYaroIIerocs K
U3MEHSIOIMMCS  YCJIOBHSIM COLMAJIBHOM M INPUPOJHOM CpEelbl, BKIKOYAIOT:
OCBOEHHE OOYYaIOLIMMUCS COLIMAIBHOTO OIbITa, OCHOBHBIX COLMAIbHBIX POJIEH,
COOTBETCTBYIOIIUX BEAYyIIEW JEATEIbHOCTH BO3pacTa, HOPM M  IPaBUI
OOIIECTBEHHOT0 NOBEIEHUS, (POPM COLIMAILHOM JKM3HU B IPYIIAX U cOOOLIECTBAX,
BKJIIOYasi CEMblO, TIpyHmbl, CPOPMHUPOBaHHBIE 1O  MPOGECCHOHATBLHON
NEeATEIbHOCTH, a TaKXe€ B paMKaxX COLMAIbHOTO B3aWMOJECHCTBUA C JIIOABMHU U3
JIPYroi KyJbTYpHOU Cpejbl; CIOCOOHOCTh OOYyYaromMXcsi BO B3aUMOJICHCTBUU B
YCIIOBUSIX HEONPEIEIEHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSAM APYIHX; MMOBBIIIATH
YPOBEHb CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO JEATEIBHOCTD, B TOM YUCIIE
YMEHUE YUYUTbCA y JAPYTHUX JIOAEH, OCO3HABATh B COBMECTHOW JE€ATEIBHOCTH
HOBBbIE€ 3HAHUS, HABBIKM M KOMIETEHIMM M3 ONbITa JPYruX, CIOCOOHOCTH
(bopMHpOBaHUS HOBBIX 3HAHMI, B TOM YHUCJE CIIOCOOHOCTh (DOPMYIUPOBATH UJIEH,
HOHSTHUS, TUIOTE3bl 00 00BEKTAaX U SIBICHUAX, B TOM YHCJIE paHEE HE W3BECTHBIX,
OCO3HaBaTh ACPUIMUTHI COOCTBEHHBIX 3HAHMNA M KOMIIETEHTHOCTEH, IJIAHUPOBATH
CBOE pa3BUTHUE

MetanpeameTHble pe3ysibTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOTO OOLIETO
o0Opa30BaHMsl, B TOM YUCIIE aJalTUPOBAHHOM, JOKHbI OTPaXKaTh:

OBnasieHue YHUBEpPCAIbHBIMU Y4€OHBIMU IT03HABATEIbHBIMU AEHCTBUSIMHU:
1) 6a3oBbIC JOTMUYECKUE ACUCTBUS: BBISBIIATh U XapaKTEPU30BATh CYIICCTBEHHBIC
NpU3HaKM OOBEKTOB (SIBJICHMII); YCTaHABIMBATh CYIIECTBEHHBIM MpU3HAK
KJaccu(ukanmy, OCHOBaHMS 11  OOOOIIEHHS U CpPaBHEHMs, KpHUTEpUU
IPOBOJMMOIO  aHalIM3a; C YYETOM MPEUIOKEHHOW  3aJaud  BBISABIATH
3aKOHOMEPHOCTH UM TMPOTHBOPEYUS B paccMaTpUBaeMbIX (akrax, AaHHBIX U
HAOJIIOACHUSIX.
2) 0a30Bble HCCICIOBATEIbCKUE JICHCTBUSA: HCIOJIL30BaTh BOIPOCHI  Kak
UCCIIEIOBATENIbCKUA ~ MHCTPYMEHT  MO3HaHMs;  (OpPMYIHpOBaTH  BOIPOCHI,
bukcupyrolme pa3pbiB MEXAY PEAbHBIM U JKEIaTeIbHbIM COCTOSIHUEM CUTYallUH,
00BEKTa, CaMOCTOSITEIbHO YCTaHABJIMBATh HCKOMOE M JaHHOE; (OpMHUPOBATH
TUIOTE3y 00 WCTUHHOCTU COOCTBEHHBIX CYXKICHUH U CYXIEHUH JpYyTrux,
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apryMEHTUPOBATh CBOIO TMO3UIMI, MHEHHME, MPOBOJUTH IO CAMOCTOSITEIIBHO
COCTABJICHHOMY  IUIaHYy  OIBIT, HECIOXHBIA  DKCIIEPUMEHT, HEOOJbIIOe
UCCJIEIOBAHKUE MO YCTAaHOBJICHHIO OCOOEHHOCTEH O0BEKTa M3yUeHHUs], PUUYUHHO-
CJIEJICTBEHHBIX CBS3€H W 3aBUCUMOCTEH OOBEKTOB MEXAY COO0OIf; OlICHHBAaTh Ha
OPUMEHUMOCTh U JOCTOBEPHOCTh HWH(GOpMAlUK, TMOJIYYEHHOH B  XOJHe
UCCIIEIOBaHMs (SKCIIEPUMEHTA);CaMOCTOSATENBHO (HOPMYJIUPOBAaTh OOOOIICHUS U
BBIBO/JIbI 110 pe3yJbTaTaM MPOBEICHHOTO HAOIIOACHHUS, OTIbITA, UCCIICIOBAHUSI.

3) pabora ¢ mH(poOpManuel: MPUMEHATh PA3IMYHBIC METOMABI, WHCTPYMEHTHI U
3alpochl NpU TOUCKE U OTOOpe MH(OpPMAIMKM WIM JAaHHBIX U3 HCTOYHUKOB C
Y4ETOM MPEJIOKEHHON yueOHOM 3a/1a4u U 3aJITaHHBIX KPUTEPUEB,;

OBnazieHNe YHUBEPCATHbHBIMU YUEOHBIMH KOMMYHUKATUBHBIMU JCHCTBUSMU:

1) oOrieHue: BOCHPUHUMATh M (HOPMYIHUPOBATH CYXJICHUS, BBIpaXKaTh 3MOIMH B
COOTBETCTBUM C LEISIMU U YCJIOBUSIMU OONICHUS; BbIpakaTh ce0sl (CBOIO TOUKY
3peHUs1) B YCTHBIX U IUCbMEHHBIX TEKCTAX; PACIIO3HABATh HEBEPOAJIBHBIE CPEICTBA
OOIIEeHNs, NMOHMMATh 3HAYEHUE COLMANbHBIX 3HAKOB, 3HAThb W pPACIIO3HABATH
OPEINOChUIKM KOH(DJIMKTHBIX CUTyaldii M CMSArYaTh KOH(IMKTBI, BECTHU
NEPEroBOPbl; OHMMATh HAMEPEHUS JIPYIHX, MPOSBIATh  YBaXKHUTEIbHOE
OTHOUIEHHE K COOECEeHHKY M B KOPPEKTHOU ¢opme (GopMylIHpoBaTh CBOU
BO3PAXEHUS; B X0JI€ IUAJIOra U (WJIKM) IUCKYCCHUU 33J1aBaTh BOIPOCHI MO CYIIECTBY
o0CyX/1aeMOl TeMbl M BBICKa3bIBaTh WJEH, HALIEJIEHHBIE HA PEIICHHE 3aJayd U
NoJJIep>KaHUe OJ1aroKeyaTeIbHOCTH OOIIEHHS; COMOCTABISATh CBOM CYXICHHUS C
CYKIEHUSMH JIPYTUX YYAaCTHUKOB JHAIIOra, OOHAPYUBATh Pa3IMUUe U CXOJCTBO
MTO3HLINH.

2) CcOBMeCTHas JCATEIILHOCTh: IOHMMAaTh W HCHOJb30BaTh IMPEUMYIIECTBA
KOMaH/JHON W MHAMBUAYAJIbHON paOOThl MPH PELICHUH KOHKPETHON HpOOJIeMBI,
00OCHOBBIBaTh HEOOXOJWMOCTh NMPUMEHEHHS TPYIIOBBIX (OPM B3aUMOJEHUCTBUS
OpU pEelIeHMH TIOCTaBJICHHOM  3ajauyd; MNpUHUMATh 1eJlb  COBMECTHOMU
NEATEIbHOCTH, KOJUIEKTUBHO CTPOUTH JCHCTBUA IO €€  JIOCTHKEHMIO:
pacnpenenaTtb poJid, JOroBapuBaTbCs, OOCYXKAaTh Mpolecc U pe3ysbTar
COBMECTHOM paboTHI.

43.3. OBnasieHe yHUBEPCATbHBIMU YUYEOHBIMU PETYISITUBHBIMH JEHCTBUSMU:

1) camoopraHuW3amMs: BBISBISATE MPOOJEMBI JIsi PEUICHUS B JKU3HCHHBIX U
yU4eOHBIX CHUTYaIlUsX; OPUEHTUPOBATHCS B PANMUYHBIX TOAXOAAX MPHUHITHS
pemieHnit (MHAWBUAYadbHOE, IPUHATHAE PEIICHUS B TPYIIe, MPUHATHE PEIICHHMA
rpynmnoi);

2) CaMOKOHTpOJIb: BJIAJETh CHOCOOAMH CAaMOKOHTPOJIS, CaMOMOTHBAIUU H
peduiekcuM; naBaTh aJeKBATHYIO OLIGHKY CUTyallUM M TMpeajiarath IJIaH ee
U3MEHEHHUS; JaBaTh OLIGHKY MpPHOOPETEHHOMY ONbITYy, YMETb HAaXOAUTh
MO3UTUBHOE B MPOM3OILICAIIECH CUTYyallMl; BHOCUTh KOPPEKTUBBI B JAESITEILHOCTD
Ha OCHOBE HOBBIX OOCTOSTEIHCTB, M3MEHMBILIUXCS CUTYyallMid, yCTaHOBJIEHHBIX
OIIMOOK, BO3HUKILIUX TPYJHOCTEW; OLICHUBATh COOTBETCTBUE pe3yibTaTa LEIH U
YCIIOBUSIM;
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3) SMOIMOHAIbHBIN UHTEIUICKT: pa3jinyaTh, HA3bIBATh U YIPABJIATH COOCTBCHHBIMH
OMOILIUSAMH CTaBUTHh CeOsl HA MECTO APYroro 4eioBeKa, perylupoBaTh CHOCOO
BBIPKCHHUS SMOITHI;

4) npuHsATHE ceOS M JAPYrMX: OCO3HAHHO OTHOCHUTHCS K JIPYrOMy 4YeJIOBEKY, €ro
MHEHHUIO; TPU3HABaTh CBOE MPaBO Ha OMMUOKY MU TaKOE JK€ TPaBO JPYroro;
MPUHUMATh Ce0S M IPYTUX, HE OCYKIasl.

[IpeameTHBIC PE3YIBTATHI:

MPEACTABIICHUE O 3aKOHOMEPHOCTSX U TIO3HABAEMOCTH SIBJICHHM TPUPOIBI,
MOHMMaHUE OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMHYECKOW HAyKH Kak 00JiacTu
COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTA OOIIEH KYJIbTYpPhl M MPAKTUYECKOU
JIESITEIIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOTO OOIIECTBA; TOHUMAaHHUE MECTa
XMMHH CPENIU APYTUX €CTECTBEHHBIX HAYK;

BJIQJICHUE TIpaBWJIaMU 0€30MacHOTO OOpaIeHHsI C BEIIECTBAMH, HCIIOIh3yeMbIMHU B
MOBCEHEBHOM JKU3HU, MPABUJIAMU MOBEACHUS B IIENIAX COEpExKEHUsI 30POBbS U
OKpYKarolen IPUPOTHOU CPENbI;

BIAJICHUE CHUCTEMOW XHUMHUYECKMX 3HAHMM U YMEHHE NPUMEHSTh CHCTEMY
XUMUYECKUX 3HAHUM, KOTOpash BKIIOYACT: BaXXHEUIINE XUMHUYECKUE TIOHSTHUS:
XUMUYECKUAN JICMEHT, aTOM, MOJICKYJIa, BEIIECTRO,

MOHMMaHUE Bpena (OMAacCHOCTH) BO3JMCWUCTBHS HAa JKHBBIE  OpPTaHU3MBI
OTIPEJICTICHHBIX BEIIECTB, CTOCOOOB YMEHBIIICHUS U TIPEIOTBPAIICHUSI UX BPEIHOTO
BO3JICHCTBHSI; TTOHMMAHUE 3HAYCHUS JKUPOB, OCIIKOB, YIJIEBOJOB JJIsl OpraHU3Ma
YEJIOBEKA;

BJIaJICHUE OCHOBAMH XHMHUYECKON TPaMOTHOCTH, BKJITIOUAIOIIECH YMEHUE TIPABUIIHHO
UCITI0JIb30BATh N3YUCHHBIC BEIIECTBA U MATEPUAJIbI B OBITY;

npeacraBieHne o cdepax mnpodeccHoHaNbHON AESTENBHOCTH, CBSI3aHHBIX C
XUMUEH W COBPEMEHHBIMH TEXHOJOTHSIMU, OCHOBAaHHBIMH Ha JIOCTHIKCHHSIX
XUMUYECKON HAyKH, YTO TO3BOJIUT OOYYaIOIIUMCS PacCMaTpUBaTh XUMHIO Kak
chepy cBoeit Oyaymiel mpodecCuoOHaTbHON ASATEILHOCTH M ClIeJIaTh OCO3HAHHBIN
BBIOOp XUMHUHU Kak NMPO(HUIBHOTO MpeaMeTa MpHu Mepexojie Ha YPOBEHb CPETHEro
oO1mrero o0pazoBaHus;

[IporpamMmMa TOTOBUT y4YamIUXCsl K MOJTYYECHHUIO XHMHYECKOTO OOpa30BaHUS,
MO3TOMY HAINpaBJicHA HA Pa3BUTHE MOTHUBAIMH YYAIIUXCSA K U3YUCHUIO XMMUH, HA
pemerre TPOo(OPUCHTAITMOHHBIX BOMPOCOB, Ha (OPMUPOBAHUE TOHSATHIHOTO
ammapara IIKOJbHHKAa B XUMHUHU. B Iensx pa3BUTHS WHTEpeca IITKOJIHHUKOB K
HOBOMY MPEAMETY BBIJEISICTCS BpeMs Ha TIPOBEICHNUE MTPAKTUYECKUX 3aHITHH.

C uenpt0o  (GopMHpPOBAaHUS W Pa3BUTHSA ITI03HABATEIHLHOTO WHTEpEca
yUYaIuXcsl K MpeaMeTy MpernojaBaHrie Kypca BeIETCS ¢ MUPOKUM MPHUBJICUCHUEM
JEMOHCTPAIIMOHHOTO YKCTIEPUMEHTA, BKIIIOYAIONIETO0 ¥ MPUMEPHI MPAKTUYECKOTO
NpUMEHEHUsT (PU3NYECKHX M XHUMHYECKHUX  SBJICHUM M 3aKOHOB. YUYCHHKAMU
BBITIOJIHAETCSI 3HAYUTEIIBHOE YHCIIO J1abOpaTOPHBIX OMNBITOB U MPAKTHYECKHX
pabor. Ilpennmaraercsi mpoBeneHNE CaMOCTOSTENBHBIX HAOMIOJCHUN ydYaluMUCS
IIPY BBITIOJIHEHUHM MU JIOMAIITHETO 3aJIaHus, OPTaHU3allis BHEKJIACCHOTO UTEHUS
JOCTYITHON Hay4YHO-TIOMYJISIPHON JIMTEpaTyphl, TOoMCKH nHpopmaruu B Internet.



B kauecTtBe Beaymed METOAUKHA MPU  peaau3allid  MPOrpPaMMBbl
PEKOMEHIYETCSl MCIOJB30BaHUE MPOOJIEMHOr0 00y4deHHs. DTO CHOCOOCTBYET
CO3JAHUIO IIOJIOXKUTEIIBHOM MOTHBALlMM W HMHTEpEca K M3YyYCHHIO INPEIMeETa,
akTuBU3upyeT oOydeHue. COBMECTHOE peuieHHe MpoOJeMbl  pa3BHUBAET
KOMMYHHKa0€IbHOCTh, YMEHHE pab0TaTh B KOJUIEKTUBE, PEIIaTh HETPATUIIMOHHBIC
3aJja4uM, HUCTIONb3ysd MPUOOpPETEHHBIC MPEAMETHbIC, MHTEIUICKTYalIbHbIE U OO0IIHe
3HAHMS, YMEHHUS U HABBIKH.

Ha »sTane BBeaeHUss 3HAHUM WCIHONB3YETCS TEXHOJOTUS MPOOJIEMHO-
JUAJIOTHYECKOTO o0yueHus, KOTOpast HO3BOJISIET OpraHu30BaTh
UCCIJIENOBATEIBCKYIO0 PA0OTy y4allXCsl Ha YPOKE M CaMOCTOSITEIBHOE OTKPBITHE
3HaHui. Ha ypoke BBeJleHUSI HOBBIX 3HAHUN MOCTAHOBKA IPOOJIEMBI 3aKIH0YAETCS
B CO3/IaHUU YYHUTEJeM NpPOOJEMHOW CUTyallud M OpraHU3allud BBIXOJA U3 HEe
OJIHUM U3 TpeX crocoOoB: 1) yuuTenb caMm 3a0CTpSET IMPOTUBOPEUYHE MPOOIEMHOI
CHTyalld W cO00m@aer mpoodiieMy; 2) YYCHHKH OCO3HAIOT INPOTHBOpEYHE U
bopmymupyrT ipodieMy; 3) yUUTeIb JHAJIOrOM MOOYKIaeT YICHUKOB BBIIBUTATh
Y IPOBEPATH TUIIOTE3HI.

WuauBuayanbHas paboTa MNpU  BBINOJIHEHUWM JOMAIlHMX 33JaHUi B
COOTBETCTBHUH C BHIOPAaHHON 00pa30BaTEIbHON TpAaeKTOpHUEH (IPUHIIMI MUHUMYyMa
U MaKCHMyMa) Pa3BUBAET CIIOCOOHOCTh Y4YalErocs CaMOCTOSITENIbHO MBICIHUTh U
JE€HCTBOBATh, HECTU OTBETCTBEHHOCTh 3@ PE3YJITATHI CBOETO TPYAA.

1.4, Conep:xanue

Y4yeOHBIH IIJIAH

Taomuma 1. YueOHbIN m1an

No HanmenoBanue Moy, KomuectBo yacoB ®opMa KOHTPOJIA
n/n paszaena, TeMbI BCEro TEOpHsl | TpaKTUKa
1 | Xumus — Hayka O 2 PednexcuBnas Gecena
BEIIESCTBAX. Bemectra
BOKpYT Hac. 1 1
Huctpykrax mo OT 04-
07-261-2017 .
2 Bona — camoe 2
OT4er no NpakTUYECKOMY
OOBIKHOBEHHOE i 1 1
HEOOBIKHOBEHHOE 3aHITUIO
BEIIECTRO.
3 | Ouncrka BOJIbI oT 2 OT4er Mo NpakTHYECKOMY
MIPUMECEN. Jlomanraue 1 1 3aHATHIO
(GUIBTPBL.
4 | Haceimenasie il 2 OTt4er no NpakTUYECKOMY
HCHACBIIIICHHBIC 1 1 3aHSATHIO
pactBopsl. OOpa3oBaHue
KPUCTAJUIOB.




5 BemmecTBa ummy. 2 1 1 OTyeT 1o NpakTUYECKOMY
3aHITHUIO
6 |ILP. «Omnpegenenue 2 OTyer 1o NPaKTUYECKOMY
KUpa M Kpaxmajla B 1 1 3aHATHUIO
MPOJYKTAX TUTAHUSD)
7 | Xumus B ObITy 4 OTyeT 1o NPaKTUYECKOMY
2 2
3aHATHUIO
8 | O0oOmaromiee  3aHITHE 1
«ITonBenenne WUTOTOB 1 1 PeduiexcusHas Oecena
Kypcay

Conepxkanue y4eOHOro mjiaHa

Xumus — HayKa o0 Beniecrsax. Bemecrsa BOKpyr Hac.

Huctpykrax no OT 04-07-261-2017 . Texuuka nabopaTopHbIX padoT.
[1.P. «ITpaBmiia 6€30MaCHOCTH B KAOMHETE XHUMHI)

I1.P. «3nakomctBoO co cpeacrBamu [{O «Touka poctay

Boxa — caMoe 00bLIKHOBEHHOE M HEOOLIKHOBEHHOE BEIECTBO.
CaoiictBa Bonbl. Boga — yHHMBepcasbHBIA pacTBOpUTEdb. Bola B pas3iMyHBIX arperaTHbix
cocroguusx. I1.P. «Kunsayenne BOAEL »

Ouucrka Boasl 0T npumeceil. Jlomamnue puiabTpel.

Wcrounnku 3arpsi3HeHMss nOpupoAHoil Boxabl. CrnocoObl  OYMCTKM BOJABl  ((u3nyeckue,
XUMUYEeCKHe, Onosnorunueckue). JJomanaue GuiabTpol.

I1.P. «Ounctka 3arps3HEHHON BO/bI (PUIBTPOBAHUEM, OTCTAUBAHHEM.

HacplienHble 1 HeHaChILIEHHbIE PACTBOPBL. O0pa3oBaHHe KPUCTAJIOB.
[1.P. «PacTBOpenue caxapa (conu) B Boje. [lonyueHne KpucTaaioB METOIOM BhITTApUBAHUS»

BenrecrBa mumm.
HI/IHIa, BeIIIECTBA IIHUIIU: )KI/IpI)I, 6CJ'IKI/I, YFHCBOI[BI. (DI/ISI/ILIGCKI/IG U XUMHNYCCKHUC SABJICHUA Ha

KyXHeE.

I1.P. «<Onpenenenue xupa 1 Kpaxmajia B NPOAYKTAX NUTAHUD)
Kpatkue ocHoBHblE cBefeHHSI 00 OCHOBHBIX NHMTATEIbHBIX BELIECTBAX: KpaxMmal, >KUPBHI,
yraeBoabl. CoaepkaHue U ONPEEIEHUE B IPOJYKTaX MUTAHMS.

Xumus B ObITY

BemectBa Bokpyr Hac.

[ToBapenHnas conb. Crimuku. bymara. Xnomuarodymaxknsle Tkanu. Crekio. [Ipenapatsl 6b1TOBOM
XUMHUH — HAIlIA TIOMOIIHUKNA. MBUIa U CHHTETUYECKHAE MOIOIIIE CPEICTBA.

O06o0marouiee 3ausTue «IloaBereHue HTOroB Kypca»
O0600611eHMe TPOIIEHHOTO MaTeprana, OpraHu3alus 0OpaTHO CBS3H.
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2. Oprann3anoHHO-TeJAroruyeckme ycJaoBus

2.1. KanenpapHbiii yueOHblii rpaguk

Tabmura 2.
['pymma 1
T'on Hara Hara Kon-Bo Kon-Bo Kon-Bo Pexum
o0ydyeHuss | Hadaja OKOHYAHMS | YYeOHBIX y4eOHBIX y4eOHBIX 3aHATHH
obyuenuss | OOyu. HE/Ieb JTHEH 9acoB
Iron 2 ceHtsiopss | 25 okTs0pst | 8 40 16 1 3ansTHe
2024 r. 2024 1. no 2 yaca B
HEZeII0
Kanukysl ¢ 26 oktsaops 2024r.
['pynma 2
T'on Hara [Hara Kon-Bo Kon-Bo Kon-Bo Pexum
oOydeHus | Hayana OKOHYAHUS | y4eOHBIX y4eOHBIX y4eOHBIX 3aHATUN
obyuenuss | OOyu. HEJIEINb JTHEH 4acoB
lrox 5 HOsOps 28 nexabps | 8 40 16 1 3ansaTue
2024 1. 2024r. no 2 yaca B
HEZEII0
Kanukysnsl ¢ 29 nexabps 2024r.
['pynma 3
T'og Hara Hara Kon-Bo Kon-Bo Kon-Bo Pexum
oOydeHus | Hayana OKOHYAHUS | y4yeOHBIX y4eOHBIX y4eOHBIX 3aHATUN
ob0yuyenus | OOyu. Helenb JTHeH 4acoB
Iron 9 sHBaps 16 mapta 8 40 16 1 3ansaTHE
o 2 yaca B
HEZEII0
Kanukynsl ¢ 17 mapra 2025 T.
['pynna 4
I'on ara Jara Kon-Bo Kon-Bo Kon-Bo Pexum
oOydeHus | Hayana OKOHYAHUS | y4eOHBIX y4eOHBIX y4eOHBIX 3aHATUN
oO0yuyenus | OOyu. Helenb JTHeH 4acoB
Iron 17 mapta 26 Mas 8 40 16 1 3ansaTHE
o 2 yaca B
HEZeII0
Kanukynsl ¢ 27 mast 2025 .

2.2. Yca0BuUS peajin3ainum nporpaMmmal

MarepuajbHO-TEXHHYECKOE 00ecreyeHue
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3aHATHS IPOBOJATCS B yueOHOM KaOHHETe, 000pyI0BAaHHOM J1a00PATOPHBIM
KOMILJIEKCOM ISl Y4eOHOM, MPaKTUYECKON U MPOEKTHOM NEeATETbHOCTH M0 XUMHUHU
(JIKX), cronm mpemnojaBarensi OCHAlIEH TMEPCOHAIBHBIM KOMIIBIOTEPOM C
JMIICH3UOHHBIM TIporpaMMHbIM obOecrieueauem Microsoft Office u BeixogoMm B
Internet. B yue6HOM KaOuHETe MOJDKHO OBITH HE MeHee 15 mocamouHbix Mect. J[s
ocymectBiaeHus: JIOOIl «Xwumust BOKPYyr Hac» HEOOXOIUMO CIEIYIOIee
o0opyaoBaHUE:

JlabopaTopHbIil KOMIUIEKC JUIsl y4e€OHOH, MPaKTUYECKOW M IPOEKTHOM
nearenbHocTH o xumuu (JIKX);

cToJI — 15 wT. mnu § WT. U3 pacyeTa NOCaAKH 2 YEJIOBEK 3a MapTy;

cTyn -15 mir.;

nocka — 1 mr.;

NEPCOHANBHBIN KOMIBIOTEP AJIA Npenoaasarens — | mT.;

MYJIbTUMEIUIHAS cucTeMa (B T.4. 9KpaH, MIPOEKTOp, ayJuocucTema) — 1 mir.

Cpeacrea HHO «Touka pocra»

[Mu¢posas [Mu¢posoit natuuk pH He meHee 4 wiT.
naboparopus [udposoit garuuk CO, He MeHee 4 mIT.
yUeHHUYECKas [udposoii faTYrK TeMIepaTypsl HE MeHee 4 mT.

Bece1 anextponnsie yueOnsie 200 r He MeHee 4 mT.
CoenuHuTEIBHBIE IPOBO/IA, IPOTPAMMHOE 00ECTIEYEHUE, METOJUUECKHE
yKa3aHus He MeHee 4 miT.

Kommuiext nocynet 1 | LlltaTuB 1abopaTopHbI XUMUYECKHU HE MeHee 4 IIIT.

00opyI0BaHuUs AJIs Jloxka JuIst CKMraHHsl BELIECTB He MeHee 4 IIT.

ydeHnueckux onbIToB | Crynka dapdopoBas ¢ mecTUKOM He MeHee 4 IIT.

Ha6op 6anok st xpaHeHus TBepapix peaktiBoB (30 — 50 mu) He MeHee 4
IT.

HaGop ckisiHOK (p1akoHOB) U1 XpaHEHUs PaCTBOPOB PEAKTUBOB HE
MeHee 4 1IT.

Ha6op npodupok (I1X-14, [1X-16) He menee 16 mit.

CnuproBka He MeHee 4 mIT.

["oprouee /U1 COUPTOBOK HE MeHee 4 IT.

dunbrpoBanbHas Oymara (50 wmT.) He MeHee 4 miT.

Konba konnueckas He MeHee 4 1IT.

[Tanouka crekysiHHAsA (C pe3MHOBBIM HAKOHEYHHKOM) HE MeHee 4 IIT.
Yarmreuka /17151 BbIIapuBaHUs (BbIMapUTEIbHAS Yallleyka) He MeHee 4 IIT.
MepubIii nunuHAp (TJIACTUKOBBIN) HE MeHee 4 1T.

Boponka creknsHHas (Masas) He MeHee 4 IIT.

Crakan crekisiHubIi (100 mut) He MeHee 4 mT.

["a300TBO/IHAs TpyOKa HE MeHee 4 mT.

HemonctpanimonHoe | CTOIMK NOXbEMHBII

obopynoBaHue [IITaTuB 1eMOHCTPALMOHHBIA XUMHYECKUN

Anmnapat Juisi TpOBEAEHUS XUMUYECKUX PEAKIIHIA

KoMruiekT MepHBIX K010 Malioro oobema

Hab6op ¢akonos (250 — 300 mu ist XpaHEHHs paCTBOPOB PEaKTHBOB)
JlenurenpHas BOPOHKA

YcraHoBKa )15l IEPETOHKY BEIIECTB

10
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dapdopoBasi CTynKa ¢ TeCTUKOM

Komrmutekt Tepmomerpos (0 — 100 C; 0 — 360 C)

KommiekT "HabGop Mozenei KpucTaNTMYECKUX pemeTok” (amasa,
rpaduTa, yriIeKuciIoro rasa, keiesa, Maruus, MeJf, IOBapeHHOH oy,
fonia, JibJ1a WJIK KOHCTPYKTOP AJIsE COCTABJICHUS MOJICKYJI)

Komrmiekt
XUMHUYECKUX
PEaKTUBOB

Ha6op «Kucnots» (a30THas1, cepHas, coistHast, opTrodochopHas)
Ha6op «I'uapokcuab (ruapokcui 6apust, THAPOKCU Kalusl, THIPOKCHL
KaJIbLIMS, TUJIPOKCHU HATPHUSA )

Habop «Oxcuapl MeTamioBy (aIFOMUHUS OKCHIL, Oapus OKCHJL, JKele3a
(1) oxcua, xampiws okcu, Maraus okcua, meau (1) oxcu, ruHkKa
OKCH]T)

Hab6op «lllenounble U meI09HO3EMENIbHbIE METATUIBDY (JIUTUM, HATPUH,
KaJIbIIHIA )

Habop «Metamibn» (antoMUHHM, )KeI€30, MarHHi, MeJlb, IUHK, OJIOBO)
Hab6op «lllenouHble U MET0YHO3EMETbHBIC METAIUIBIY (JINTUH, HATPHUH,
KaJIbLIHI )

Ha6op «OrneonacHsie BemiecTBa» (cepa, pochop (KpacHsblii), OKCHT
thocdopa(V))

Hab6op «I"amorens» (noxa, 6pom)

Ha6op «["amoreHuipr» (QTFOMHHUS XJIOPHI, aMMOHHS XJIOPHUJI, OapHst
xaopun, xeresa (1) xmopun, kanust Hoau I, Kamus XJIOPHI, KalbIHs
XJIOPHI, JTUTHUS XJIOPHI, MarHust xyopun, Meau (1) xmopua, Hatpus
Opomu, HaTpHst GTOPHI, HATPUS XJIOPUJ, LIMHKA XJIOPHUIT )

Ha6op "Cynbdatsl, cynbpunbl, cyabGuTsl" (aTIOMUHEAS CyIbdar,
amMoHus cynbdar, sxenesa (1) cynsdun, sxenesa (1) cynsdar, 7-mu
BOJHBIH, Kanus cynbdar, kodanbta (1) cynsdar, maraus cynsdar, Mmeau
(1) cynbdat 6e3BoaubIit, Mmeau (1) cyabdar 5-Tu BoAHBIMH, HATPHUS
cynb(uI, HATpHUS CyabGUT, HATPHUS CyNb(haT, HATPUS THAPOCYIbDAT ,
HUKETS Cynb(aT

Hab6op "KapOonats!" (aMMoHus kapOoHaT, Kaius kapoonar, meau (11)
KapOOHAT OCHOBHOM, HaTpHs KapOOHAT, HATPHUs TUAPOKapOOHAT)
Habop "®ocdarter. Cunukatsl” (kanust MOHOruapoopTodocdar, HaTpus
CHJIMKAT 9-TH BOJAHBIN, HaTpUs opTodocdar Tpex3aMelleHHbIH, HaTpHs
auruapodocdar)

Ha6op "Aueratsl. Poganuasl. Coennnenus sxenesa” (kamus arerar,
kanus peppo(ll) rekcarmannn, kanus gpeppo (I11) rexcarmonu, Kamust
POJIaHU[, HATpUs alleTaT, CBUHIIA alleTar)

Hab6op "Coenunenns mapranna” (kanus nepmanranat, Mmapradmna (1V)
okcun, mapratna (I1) cynedar, maprasua xiopu )

Ha6op "Coenunenus xpoma" (aMMOHHUS JUXpOMAT, KaJIusl IUXpoMar,
kanust xpomar, xpoma (1) xnopua 6-tu BoxHbI#)

Ha6op "Hutpatel" (atoMUHUS HUTpAT, aMMOHHUSI HUTpPAT, KaJusl HUTPaT,
kanbus Hutpar, meau (l1) Hurpar, HaTpus HUTpar, cepedpa HUTpar)
Ha6op "UnaukaTopsl" (JJakMOH, METHIIOBBIM OpaH>KEeBbIi,
denondranenn)

Hab6op "Kucnopozaconepxaiue oprannueckie BemiecTra’ (ameToH,
[JIMLEPUH, TUITUIOBBINA 3QHp, CIUPT H-OyTUIIOBBINA, CIIUPT
W30aMHJIOBBIHN, CIIUPT W300yTHIIOBBIN, CIUPT STUIIOBBINA, (DEHOT,
(dbopmanuH, STUICHIIIMKOIb, YKCYCHO-3TUIIOBBIN 3QHp)

HabGop "YrneBogopoasr" (0eH31H, TeKcaH, HedTh, TOIYOJI, UKIOTECKAH )
Ha6op "KucnoTs! opranndeckue” (KMCIOTa aMUHOYKCYCHasl, KHCIIOTa

11
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OeH30iTHasA, KNCIIOTa MaclisTHasl, KHCI0Ta MypaBbUHAsI, KHCIOTa
OJIEMHOBAs, KUCIIOTA MaJTbMUTHHOBAsS, KUCIIOTA CTEAPUHOBAS, KUCIIOTA
YKCYCHasl, KHCJIOTa IIaBeJIeBasi)

Hab6op "YrneBoasl. AMUHBI" (AaHWJIMH, aHUJIUH CEPHOKUCIBIN , JI-
TIII0K03a, METHJIAMUH THAPOXJIOPHU]T , caxapo3a)

KommiiekT komieknu
U3 CIIUCKA

Konnekuus "BosokHa"

Komnexnus "KamMeHHBIH yroJIb ¥ IPOIYKTHI €ro nmepepadoTku’
Konnexuus "Metamibl u cruiaBst”

Konexrust "Munepaisl ¥ ropabie mopoasl” (49 BumaoB)
Komnexnust "Munepanbhbie ynooperus"

Komnexnus "HedTh 1 npoaykThl ee nepepadoTku"
Konnekuus "Ilnactmaccer”

Konnaexuus "Tomuso"

Konnexkuus "HYyrys u cranp"

Komneknus "Kayuyk"

Konnexuus "Hlkana tBepgoctu”

Habops! a1 MoienpoBaHusi CTPOSHHS OPraHUYeCKIX BEIIECTB
(yueHunueckue)

udposas
naboparopust 1o

xuMuu (6a30BbII
YPOBEHB)

OO6ecnieunBaeT BBINOJIHEHKE 1a00paTOPHBIX PadOT MO XMMUU Ha YPOKax B
OCHOBHOM IIIKOJIE ¥ TPOEKTHO-UCCIIET0BATEIBCKON ACATEIHHOCTH
yUalxcs.

Komnnexkranus:

becripoBogHON MyIBTUAATYUK 110 XUMUU C 4-MsI BCTPOCHHBIMU
narurkamu: Jarauk pH (0...14 pH)

Jlat4uk BBICOKO# TemrepaTypsbl (Tepmomnaphsiii) (-200...+130 C)
Hatuuk snexrponpoBoaumoctu (0...200 mxCwm; 0...2000 mxCwm;
0...20000 MxCm)

Jaruuk Temnepatypsl miatuHoBbli (-40...+180 C)

OTtaenbHbIC JATUYNKH:

JlaT4yuk ONTUYECKOW MIOTHOCTH

AKkceccyapsl:

Kab6ens USB coeauauTEnsHBIN 3apsTHOE YCTPOMCTBO ¢ KabereM
miniUSB USB Anantep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluy HudpoBoi 1abopaTopuu
Ha6op nabopatopHoii ocHacTKH

[IporpammHuoe obecrieueHue

Metoanyeckue pekoMeHaauu (11 yueHuka - 40 pabot u U1t yuuTens)
Hanmdme pyccKOsI3BIMHOTO CaiiTa MOICPIKKH, HATNYHE BUACOPOINKOB.

Kanposoe obecnieuenne

Peanuzamus mporpaMMbl MpEAnoiaracTcsl MeaaroraMyd JIOTOJHUTEIEHOTO
o0pa30BaHMsI, IMEIOIIMMH BBICIIEE 00pa30BaHNE WM CpeHee MPOPEeCCHOHATBHOE
o0pa30BaHKWE B paMKaxX YKPYIHEHHBIX TPYII HAMPaBJICHUH MOATOTOBKH BBICIIETO
o0pa3oBaHUsl W CHIELHAIBHOCTEH CcpeaHero mnpodecCuoHaIbHOTO 00pa30BaHUs
"OOpa3oBaHue M TI€JarorMYecKue HayKu», JIMOO TMpernojaBaTe/isIMi BBICIINX
y4eOHBIX 3aBEJICHHUN ¢ HAyYHO-TIEarOTMYECKUM CTaKeM He MeHee 3 JIeT.

NudopmanuonHoe odbecneyeHune

Knacc  gomkeH  ObITh  OCHAalleH  HAarjsAHO-AEMOHCTPAaTUBHBIMU
MaTepuaigamu. JlJas JEMOHCTpallMM OIBITOB, KOTOpbIE HE MPECTaBIsSIeTCs
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BO3MOYKHBIM I10Ka3aTh HAaIJIAHO, BO3MOYKHO MCIIOJIb30BAaHUE BUIEOMATEPUAIIOB U3
cetu Internet c 06s13aTeNIbHBIM COXpAaHEHUEM aBTOPCKUX IIPAB.

MeToanyeckue MaTepUuaIbl

Metoauueckoe  obecrieueHHE — MPEACTaBIsET COOOM  COBOKYIHOCTH
UHPOPMAIIMOHHO-TUJAKTUYECKUX U y4eOHO-METOJMYECKUX  MaTepHaloB,
BKJIFOYAIOIINX JEKUWU, TPAKTUYECKUE 3aHATHS, Ja0OpaTOpHbIE padOThI, a TAKKe
CIIalI-TIPE3CHTAIlM M BHJICO-MaTEpHalbl, pPa3pabOTaHHbIE B COOTBETCTBUU C
y4eOHO-TEMAaTUYECKUM IUIAHOM U B KOHTEKCTE COBPEMEHHBIX HH(POPMALMOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJOTMH W HWHTEPAKTUBHBIX METOJAMK C YYETOM
BO3MOKHOW pean3aluy MpOrpaMMBl.

Kaxxioe 3aHATHE CTPOUTCS MO CIEAYIOLIEH CTPYKTYpeE:
* BBOJHAs 4acTb — B JAHHOW 4YacTW OYJEeT IOCTABJIECHbl LEIM U 33aJa4d Ha
IUTAHUPYEMOE 3aHATHE, OyJIeT 1aH KpaTKUM TEOPETUUECKUN MaTepua,
* OCHOBHAas 4acTh — OyJIeT PacKpbITO COJEpKaHUE KOHKPETHOM pabOThl KaXKJ10To
IIPaKTUYECKOTO 3a/1aHNUS;
* 3aKJIIOYUTENIbHAS YacTh — MOXKET COCTOSITh U3 OTUETA MO MPAKTUYECKON padoTe
Y BOIIPOCOB I CAMOKOHTPOJISI IO MPOJIEIaHHOM padoTe.

2.3. ®opMBbI aTTECTALUH
Cucrema OIICHKH PE3yJIbTaTOB OCBOCHHMS JIONOJHUTEILHON 00pa30BaTeIIbHON
IIPOrpaMMBbl COCTOMT M3 TEKYIIEr0 KOHTPOJISI OTYETA IO MPAKTHYCCKOMY 3aHSITHIO
KQKJIOTO Y4YaCTHHKA, WTOTOBOTO TECTHPOBAaHUS M pPedICKCHBHOM Ocecempl II0
Ka)KJIOMY MOJYJIIO IIPOTPaMMBEI.
OreHKa MPOMEKYTOYHOTO KOHTPOJIS OCYIIECTBIIICTCS COIIACHO Tabuie 3.
Tabmuma 3. ®opma arrecranum

Ne Bun xonTpons dopMa KOHTPOJIA Cpoku npoBenieHus

1. BxoaHoM KOHTPOJIb YeTHBIT onpoc BBIABJICHUE [IEPBOHAYAIILHBIX

3HaHUH Ha IIEPBOM 3aHATHU

3. [IpomexxyTouHBIN BBIIIOJIHEHHE OTYETA 110 10 UTOTaM TEMBI
KOHTpPOJIb MIPAKTUYECKOMY 3aHSTHIO

COTJIACHO IIJIaHYy

4. W TOroBbIi KOHTPOJIB PednexcuBnas 6ecena 110 UTOTaM yCBOEHUS

coJiepKaHus IPOrpaMMBbL

OueHka  CTENEHW  OCBOEHUS  NPOTrpaMMbl  OCYIIECTBISAECTCS  C
WCIIOJIb30BAaHUEM OILICHOYHBIX MaTepuasioB. OIEHOYHBIE MPOLIEAYPHl OCBOEHUS
pOrpaMMbl B paMKax JaHHOW 00pa30oBaTEIBHOM MPOTPaMMbl OCYIIECTBISIOTCS B
XOJIe  BBIMOJTHEHWS  MPAKTUYECKWX 3aJaHUil W TMPEACTABISAIOT  COOOM
OpraHu3alMoHHyl0  (opMy TIpollecca OIEHMBAaHHMS B  XOAE€  OCBOCHUS
oOy4JaronMMucs 00pa3oBaTeIbHON IPOTPAMMBI.
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Jist peanuzanuu Kypca oOydaroniemycss HEoOXOAMMO MPONTH BXOIHOMN

MHCTPYKTaX M0 TEXHUKE O€30IacHOCTH MpHu padboTe B 1abopaTopuu.
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