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IHHOACHUTEJBbHAA 3AIINCKA

1. IIporpamma BHeypO4YHOH [eATEJILHOCTH «XMMHSI BOKPYI Hac» pa3padoTraHa B
cooTBeTcTBUM ¢: DenepanbubiM 3akoHOM Poccuiickoit @enepanuu ot 29.12.2012 1. Ne 273 - «O6
oOpazoBannu B Poccuiickoit denepanumy.

2. ®I'OC ocHoBHOro obmero obpazoBanus (IIpukaz MwunucrepctBa IIpocsemenus PD ot
31.05.2021 N 286.)

3. OcHoBHO# 00pa3oBaTeNbHON MporpamMmoii ocHOBHOTO 001ero oopazosanus (OOIT OOO0)
MBOYVY «CemennukoBckas COILI»

4, [Tnanom BHeypounoit aesitenbHocTH MBOY «CemennnkoBckas COLLI»

5. [Tonoxxenuem MBOVY «CeMeHHUKOBCKas COIl» «OO6 opraHu3andd BHEYPOUYHOU

nesTenbHOCTH  oOywaromuxcst npu  peanmsauun  @OI'OC  HayanmpHOrOo, OOWIETO U CPEAHETrO
o0pa3oBaHUsI.
[IporpaMMma cocTaBieHa ¢ yueToM 000pyJ0BaHUsI LIEHTpa 00pa30BaHUsI €CTECTBEHHO-HAYYHON
HanpaBieHHOCTH «Touka pocTay /Ui BBIOJIHEHHs IPAKTUYECKUX PaboT, IPOBEJCHUS
OMOJIOTUYECKOTO HCCIIEeIOBAHUS

Leaun ocBoeHUs1 MpOrpaMMbl BHEYPOUHOIl 1eSITeIbHOCTH «XHUMHUSI BOKPYI HAC» HA YPOBHe
OCHOBHOI'0 00111er0 00pa30BaHUA.

['maBHas 1eNb Kypca — pa3BHBATh MBIIUICHHE, GOPMUPYS U MOIJICPKUBAs UHTEPEC K XUMUH,
MMEIOIIEH OrpOMHOE MPHUKJIAHOE 3HAUYEHUE, CIIOCOOCTBOBATh (POPMUPOBAHUIO Y YUaIUXCS 3HAHHMA
U YMEHHH, HCOOXOAMMBIX B IMOBCEJIHEBHOW XU3HU ]IS OC30MACHOTO OOpalICHHs C BEIICCTBAMH,
UCIOJIb3YEMBIMU B OBITY.
3amaum:
obpazosamenvhbie:

e chopmMupoBaTh MEPBUYHBIC MPEACTABICHUS O TMOHITHSIX: TEJIO, BEUIECTBO, MOJIEKYJa, aTOM,
XHUMHYCCKHM 3JICMEHT;

® TIO3HAKOMHTH C TpocCTeiiell kinaccudukanuend BemecTB (MO0 arperaTHOMY COCTOSHHUIO, IO
COCTaBy), C ONUCaHHeM (UINYECKUX CBOWCTB 3HAKOMBIX BEHIECTB, C (PUIUUECKUMHU
SIBJICHUSIMU U XUMHUYECKUMU PEAKIIUSIMHU;

e chopmupoBaTh MPAKTHUECKUE YMEHUS W HABBIKH, HANPUMEp, YMEHHUE Pa3AeliiaTh CMECH,
UCIIONIBb3YSl METOJbl OTCTauBaHUs, (UIBTPOBAHMS, BBIIAPUBAHUS, YMEHHUs HaAOMOIaTh U
OOBSACHITh XMMHUUYECKHE SIBJICHUS, MPOUCXOJAIINE B TPHUPOAE, OBITY, JEMOHCTPUPYEMbIC
yuuTeNeM; yMeHHe paboTaTh C BEILIECTBAMH, BBITIONHATh HECIOKHBIE XUMUYECKHE OIBITHI,
coOJro1aTh MpaBUiIa TEXHUKH O€30MacHOCTH;

® pacIIMpUTH MPEJCTABICHUE YUYalIUXCS O BaKHEHMIIMX BEIECTBAX, UX CBOMCTBaxX, poJId B
MPUPOJIE U )KU3HU YEIIOBEKa;

paszeusarouue:.

e pa3BHBaTh IIO3HABATEIBHBIE HMHTEPECH M MHTEIUICKTyaJIbHBIE CIIOCOOHOCTH B TIpoliecce
MPOBEACHUSI XUMHUYECKOTO SKCHEPHUMEHTa, CaMOCTOATEIBHOCTh MPUOOpPETEeHUsS 3HAHUNU B
COOTBETCTBUH C BO3HUKAIOIIUMHU KU3HEHHBIMUA TOTPEOHOCTIMH; Y4eOHO-KOMMYHUKATHBHBIE
YMEHUS;

® HaBBIKM CAMOCTOATEIbHOW pabOThI, PaACIIUPUTH KPYro30p YYaIIUXCs C TPUBJICUCHUEM
JOTIOTHUTEITFHBIX HCTOYHUKOB WH(OPMAITUH;

® pa3BHBaTh YMECHHE AHAIU3UPOBATH HHPOPMAIIHIO, BHIJIEIATH TJIaBHOE, HHTEPECHOE.

gocnumamenvHble.

e CrnocoOCTBOBaTh MOHMMAHUIO HEOOXOJUMOCTH OEpPEKHOTO OTHOIICHUS K MPUPOIHBIM
OoraTcTBaM, B YaCTHOCTH K BOJHBIM pecypcam;

® [OOLIPSATH YMEHHUE CIyIIaTh TOBAPUIIEH, pa3BUBATh UHTEPEC K MO3HAHUIO; BOCIIUTAHUE
9KOJIOTUYECKOU KYJIbTYpPHI.



O0mas xapakTepuCcTHKA NPOIrPaMMbl.

JlaHHBI Kypc BHEYPOYHOH JAEATENPHOCTH «XHMMHS BOKPYI Hac» ObUI CO3JaH C IEJbI0
(dbopMHpOBaHUSA MHTEpPEca K XHUMHUH, PACHIMpeHHs Kpyroszopa ydammuxcsi. OH OpHEHTHPOBAH Ha
ydamuxcst 9 K1accoB, TO €CTh TaKOI'O BO3PACTa, KOIJIa HHTEPEC K OKPYXKAIOLIEMY MUPY OCOOEHHO
BEJIMK, a CIELMAlbHbIX 3HAHUU elle He XBaTaeT. PeOEHOK ¢ pOXKAEHUS OKPYKEH pa3IMuHbIMU
BEIIECTBAMH U JOJDKEH YMETh 00panaTbcsi C HUMHU.

Ponp yuurtenss cocTOMT B TOM, YTOOBI CO3/1aTh KaXJIOMYy OOydarolleMycs Bce YCIOBHUs, AJSA
HauboJsiee TOJIHOTO PAcKpPhITUS M pealu3aluu ero crocodbHocreil. Co3naTh Takue CUTyalluu C
UCIOJIb30BAHUEM PA3JIMUHBIX METOA0B O0yUEHMsI, IPH KOTOPBIX KaX /bl 0Oydarouuiics npuiaraet
COOCTBEHHBIC TBOPYECKHE YCHWJIHMSI M MHTEIUIEKTyaJbHBIE CHOCOOHOCTM TIpU  PELICHUHU
IIOCTaBJICHHBIX 3a/1a4.

B pamkax nporpammsl Kypca «XHUMHsI BOKPYT HAC» CO3JIal0TCS YCJIOBHUS JUIsl CaMOpean3alui U
CaMOPa3BUTHUS KaXJI0ro peOeHKa Ha OCHOBE €ro BO3MOXKHOCTEN BO BHEYPOUHOMN I TETLHOCTH.

@dopMbl  JeATENbHOCTH: Oecena, Wrpa, IHMpakTHdeckas pabdoTra, IKCIEPUMEHT, HaOIIIOJCHHUE,
9KCIPECC-UCCIICIOBAHUE, KOJUICKTUBHBIE M WHIUBHIYaJbHbIE MCCIEIOBaHUS, CaMOCTOSTENIbHAsS
pabora, 3amMTa HCCIENOBATEILCKAX pPAadOT, MUHH-KOH(pEpeHIHs, KOHCylbTanus. KTorom
IIPOBE/ICHUS 1a00PaTOPHBIX WIM MPAKTHUECKUX padoT SIBJIAIOTCS OTUYETHI C BBIBOJAAMHU, PUCYHKAMHU.
Ha 3anatuax kypca ydaumguecst ydaTcsi TOBOPUTBH, OTCTaMBaTh CBOIO TOUKY 3pEHMS, 3aIIMILATh
TBOpYECKHE pabOThl, OTBEYATh HAa BOIPOCHI. ITO OYEHb Ba)KHOE YMEHME, BEJJb MHOI'ME CTECHSIOTCS
BBICTYIIaTh Ha MYOJIMKE, TEPSIOTCS, BOJHYIOTCS. JlIs ’Kenarouux ecTh BO3MOXKHOCTh BBICTYNATh
nepes ciaymareasMu. TakuM o0pa3oM, pacKphIBalOTCs BCE CIIOCOOHOCTH PEOSIT.

[IporpamMma npenycMaTpuBaeT NPUMEHEHUE Pa3IMUHbIX METOI0B U IPUEMOB:

-TeopeTHyeckue (JIeKuu, npocMotp Buaeopuinsmos, CJ);

- mpakThueckue (1abopaTopHble pabOThI, SKCIEPUMEHTHI); - KOMMYHUKAaTUBHbIE (JUCKYCCUU,
Oecebl, pOJIEBBIE UIPHI);

-KOMOMHHPOBAHHBIE (CaMOCTOSITENbHAs padoTa yyaluxcsl, SKCKYpCHH, HUHCIICHUPOBKH);
-po0GJIeMHbIE (CO3/1aHUE Ha 3aHATHUAX TPOOIEMHOMN CUTYAIUH).

[legarornyeckue TEXHOJOTUHU, HCIOJIb3yeMble B OOYYEHUH: CHCTEMHO — JHAIEKTUYECKOE
o0y4yeHHe, WIrpOBbIE TEXHOJOIWH, TEXHOJIOTUS TBOPYECKOM JIEATENIBHOCTH, TEXHOJIOTHUS
UCCIIEI0BATENBCKON AEATEIbHOCTH, TEXHOIOT U METOA0B IIPOEKTA.

Hanpasnenue: oOmeunnTeinekryaibsHoe. [IpoMexyTodHas arrecranus 3a Kypc BHEYPOYHOH
NEeSITEIbHOCTH - 3a4eT. @®opMbl MOJABEACHHSI UTOTOB peai3allMi MPOrpaMMbl: UTOIOBbBIE
BBICTAaBKM TBOPYECKMX pabOT, MNpE3eHTALUU HUCCIEA0BAaTENIbCKOM JIEATENIbHOCTH, Yy4yacThe B
KOHKYpCax HCCIIEOBATEIbCKUX PAa0OT, IpEe3eHTAalMs HMTOrOB PabOThl HAa 3aCEJAHUU IIKOJBHOTO
HAy4YHOT'O O0IIECTBA.

MecTo nporpaMMbl BHEYPOYHOH JIeSITeJIbHOCTH B YueOHOM miiane u [lnane BHeypouHOi
aesareabHocTu MBOY «Cemennukosckas COILL»

[Iporpamma «XuMUSI BOKPYT HacC» peaM3yeTcsi Ha yPOBHE OCHOBHOT'O O0IIero o0pa3oBaHMs B
KadecTBe Kypca BHEYpOUHOHW nesiTenbHOCTH B 9 kiacce. Ilporpamma paccumtana Ha 34 daca 1o
IJIaHY BHEYPOUYHOH AesTenbHOCTH (1 9ac B Hezento).

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI

JIu4HOCTHBIE Pe3yJIbTATHI:
1) 6 yennocmmno-opuenmayuonnoii cghepe— IyBCTBO TOPAOCTH 32 XUMHUYECKYIO0 HAayKy, T'yMaHU3M,
OTHOILICHHUE K TPYY, LIEICYCTPEMICHHOCTh, CAMOKOHTPOIIb U CAMOOIICHKA;
2) 6 mpy0oeol cghepe— TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JajbHEHINE 00pa3oBaTebHON
TPAeKTOPHHU;



3) 6 nosnasamenvHol (KOSHUMUBHOU, UHMELLIEKMYAIbHOU) chepe— MOTUBAIUS YUCHHS, YMCHHE

YIPABIISITh CBOEH MO3HABATENIBHOMN JEATEIBHOCTBIO.

MeTtanpeaMeTHbIe pe3yJibTaThl:

1) BnajgeHUE YHHBEPCAIBbHBIMU €CTECTBEHHOHAYYHBIMH CIIOCOOAMU JISSITEIBHOCTH: HAOJII0ICHHE,
U3MEpEHue, OHKCIEPUMEHT, ydeOHOe HCCIelOBaHUe; INPUMEHEHHUE OCHOBHBIX METOJIOB
MIO3HAHUS;

2) yMeHHUe FeHepHPOBATh UCH U ONPEICIATH CPEACTBA, HEOOXOMUMBIC JUIS HX PEaTH3aLUH;

3) yMeHHEe ONpeNelsaTh LEIU U 33aa4d JCATeIbHOCTH, BBIOMPATh CPEIICTBA pealIM3alliy LU U
IIPUMEHSATh UX Ha MPAKTHUKE;

4)UCTIONIb30BAHUE PA3TMYHBIX KCTOYHUKOB IS MTOJIyYCHUS] XUMUYIECKOM MHOpMALIUY.

PeryasiTuBHble:
* ONpeAessATh 1eNb y4eOHOM JesITeIbHOCTH C TIOMOUIBIO YYUTENS U CAMOCTOSITENIbHO, HCKATh
CpeAcTBa €€ OCYIIECTBICHHUS;
* YUUTBCS OOHAPYKHUBATH U (POpMYyTUpPOBaATh yueOHYIO TPoOIeMy, BEIOMPATh TEMY MPOEKTA;
* COCTaBJIATH IUIAH BBIIOJIHEHMS 3a/1a4, pelieHus: npo0aeM TBOPUYECKOTro U MOUCKOBOIO XapakTepa,
BBINOJIHEHHS IPOEKTA COBMECTHO C YUHUTETIEM;
* paoTas 10 MIaHy, CBEPATh CBOM JEHCTBUS C LEJIBIO U, IPU HEOOXOIUMOCTH, UCTIPABIIATH OLIMOKH;
* paboTasi IO COCTaBIIEHHOMY IUIaHy, UCIIOJIb30BATh, HAPSAY C OCHOBHBIMH, H JIOTIOJTHUTEIIbHEIC
cpezcTBa (cripaBoYHas JIMTEpaTypa, CloxHble npudopsl, cpenctsa MKT);
* B XOZI€ IPECTABJICHUS IPOCKTA YUUTHCS JaBaTh OLIEHKY €0 Pe3yIbTaTOB;
* IOHUMATh IPUUYMHBI CBOETO HEYCIIeXa U HaXOAUTh CIIOCOOBI BBIX0/1a U3 3TON CUTYyaLlUH.
Ilo3naBaTenbHbBIE:
* [IpeJnojaraTh, Kakas HH(GpopMaIus HyKHa,
* 0TOMpaTh HEOOXOAMMBIE CIIOBAPH, SHIUKIIOIEC UM, CIIPABOYHHUKH, JJIEKTPOHHBIE TUCKH;
* COIOCTABJIATH U OTOMPATh UHPOPMALIUIO, TOTYUYEHHYIO U3 PA3JIMYHBIX HCTOYHUKOB (CIOBapH,
SHIMKJIIOTICIIH, CTIPAaBOYHHKH, DJIEKTPOHHBIE TUCKH, CeTh MIHTEpHET);
* BEIOMpATh OCHOBAHUSA JUIsI CPaBHEHHUS, KIaCCU(PHUKAIIMA OOBEKTOB;
* YCTaHABJIMBATh AHAJOTHH U TPUYNHHO-CJICICTBEHHBIE CBS3H;
* BBICTPaMBATh JIOTHYECKYIO LIETIb PACCY K ICHHIA;
* TMPEACTaBIATH WH(GOPMAIHMIO B BHJIE TAOJIHI, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHCIE C
npumeHenneM cpencts UKT.
KomMyHuKaTHBHbBIE:
* OPraHU30BBIBATh B3aUMO/ICHCTBHE B IpyIIe (paclpenesaTh POJd, JOrOBapUBAThLCS APYT C APYTrOM
UT. ),
* TpeaBUAETH (IPOTHO3UPOBATH) IMOCIIEACTBUS KOJUIEKTUBHBIX PEIICHHIA;
* 0()OpMIIATH CBOU MBICIIM B YCTHOH UM MHCbMEHHON pedM C Y4ETOM CBOMX YUEOHBIX U KM3HEHHBIX
pEYEBBIX CUTyalui, B TOM 4ncie ¢ npumeHenueM cpencts MKT;
* [IpH HEOOXOJIMMOCTH OTCTauBaTh CBOIO TOUKY 3pEHHs, apIYMEHTUPYS e€. YUUThCA MOATBEPKIATh
apryMeHTHI (paKkTaMu,
* CIIyIIaTh JAPYTUX, MBITATHCS MPUHUMATH APYTyI0 TOYKY 3PEHUS, OBITh TOTOBBHIM H3MEHUTH CBOIO
TOYKY 3pEHHUSI.
IIpenMeTHbIe pe3yabTaThI:
OOyuaromuiics HayYUTCs
1. B noszunasamenvnoti cghepe:
® J[aBaTh OIPEEICHUS N3yUCHHBIX TIOHSATHIA;
® ONKCHIBATh JJIEMOHCTPAIIMOHHBIE U CAMOCTOSTENILHO IPOBEICHHBIE SKCTIEPUMEHTHI, HCIIOb3YS
JUTSL 3TOTO €CTECTBEHHBIN (PYCCKUI) SI3BIK U SI3bIK XUMUU;
e KJIACCH(PHUIIUPOBATH U3YUEHHBIE OOBEKTHI U SIBICHUS;
e JeaTh BBIBOABI M YMO3AKIIOUEHHMS U3 HaONIOJCHMH, U3YYEHHBIX XMMHUYECKHX
3aKOHOMEPHOCTEH;
® CTPYKTYpHpPOBATh M3YYEHHBIH MaTepHal U XUMUYECKYI0 HH(POPMALIHIO, IOTYYEHHYIO U3
JPYTUX UCTOYHUKOB;
2. B yennocmmuo-opuenmayuonnoii cgpepe:
® aHANMM3MPOBATh M OLEHHUBATh MOCIEACTBUS JJs OKpY)Kaiolmled cpeabl OBITOBOM U
MIPOU3BO/ICTBEHHOH JIEATETLHOCTH YEIIOBEKa,



® pa3bIACHATH HA MpUMEpax MaTepHabHOE €IUHCTBO U B3aUMOCBS3b KOMIIOHEHTOB >KMBOH U
HEXHUBOM MPUPOIBI U YeJIOBEKa KaK BaXKHYIO YacTh 3TOTO €IUHCTBA;
® CTpPOWTH CBOE MOBEJCHNE B COOTBETCTBUU C MPUHIIUIIAMH OE€PEKHOTO OTHOLIEHUS K PUPOJIE.
3. B mpyoosoii cihepe:
e [[naHupoBaTh U MPOBOJAUTH XUMUYECKUN IKCIICPUMEHT;
e llcnonp3oBaTh BeliecTBa B COOTBETCTBUM C HUX INpeJHA3HAYCHHEM M CBOWCTBaMH,
OTNKCAaHHBIMH B MHCTPYKIUAX 110 IPUMEHEHUIO.
4. B cghepe bezonacnocmu cuznedessmenibHOCmu:
Oxa3pIBaTh NEPBYIO MOMOIIb MPU OTPABICHHSIX, 0)KOTAaX W JIPYTHX TPaBMax, CBA3AHHBIX C
BelIECTBaMH U Ja0OPaTOPHBIM 000PYIOBaHUEM.

OOy4Jaromuiics MOJTyYUT BO3MOKHOCTH HAYIUTHCS:

- Paznmmuath xumudeckne U GU3NYECKUE SIBIICHHUS.

- PackppIBaTh CMBICI OCHOBHBIX XHMHUYECKHX MOHSATHI «aTOM», «MOJIEKYJa», «XUMHUYECKHM
AJIEMEHT», «IIPOCTOE BEIIECTBOY», «CIIOKHOE BEIIECTBOY», «XUMUYECKAsT PEAKITUS/

- XapakTepu3oBath (HU3HUECKUE U XUMUYECKUE CBOKWCTBA BOJIBI.

- PackpbIBaTh CMBICIT TIOHATHS «PACTBOP».

- Hcnonb3oBarh npuoOpeTeHHbIE 3HAHUS sl OOBSCHEHUS OTACIBHBIX (PAKTOB U MPUPOIHBIX
SIBJICHU.

- OLleHUBATh BIMSIHAE XMMHYECKOTO 3arPsS3HCHMS OKPYIKAIOICH Cpe/Ibl Ha OpPraHW3M YeIOBEeKa
- OObekTHBHO OICHMBaTh HMHGPOPMAIMIO O BElECTBAX M XMMHUYECKUX Mpoleccax,
HEZ00POCOBECTHOH peKiiaMe B CPEACTBAX MaCCOBOM HH(OpPMAIIHH

- Oco3HaBaTh 3HAYECHUE TEOPETUUYECKUX 3HAHUU M0 XUMHH I IPAKTHUECKON NeATEIbHOCTH
YeJI0BeKa

- Co3/aBath MOJICIIH U CXEMBI JUIsl pEIIeHHUs TO3HABATEIbHBIX 33124

- IloHnMaTh HEOOXOIUMOCTh COOJIIOJICHUS TIPEANTUCAHUH, MPEJIaracMbIX B MHCTPYKITUAX TI0
MCIOJIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBON XUMHH U JP.

COJAEPKAHUE ITPOI'PAMMBI

Xumus — Hayka O BelllecTBax. BemiectBa Bokpyr Hac. KpaTkue cBeneHUs U3 HMCTOpUM
Pa3BUTHS XUMHUYECKON HAYKH OT OTJENBHBIX 3HAHUHN 110 IeJICHANPABICHHOTO N3YYEHUS BEIIECTB U
nporeccoB. [IpaBuia TexHuku Oe3zomacHOCcTH. XHMHYecKas Jlaboparopus. XUMHYecKas MOcCy/a.
Jlabopatopubrit mTatuB. CrnuptoBka. OOpalieHwe ¢ KHCJIOTaMH, IIeJI0YaMH, SIIOBUTHIMU
BeriecTBaMu. Mepbl EpBOi MOMOIIM MPU XUMHUYECKUX 05KOTaX U OTPaBIEHUAX. DKCKYPCHUS.
[IpaxTnueckue paboThI
Ne 1 IIpasuna Th ipu pabote B kaOUHETE XUMUH.

No2 3HaKOMCTBO ¢ XUMHUYECKOH TabopaTopueit
Ne3 IIpocreiimue onepanuu ¢ BELIECTBAMH.

IloBapennass comb, ee cBoilicTBa. IIpuMeHeHHE MOBapeHHONW COJIM B  XO3SMCTBEHHOMU
nesTenbHOCTH venoBeka. Caxap, ero cBoiicTBa. [loyne3sHsie u BpemHble YepThl caxapa. HeoOkraHoe
npuMeHeHue caxapa. Uro Ttakoe conma? Copa numeBas. OmacHblii OpaT MUIIEBOM coabl — cofa
KaJbLIMHUpOBaHHas. YeM mosie3Ha nuieBas cojia, MOKeT JIM OHA ObITh OMAaCHOM.
benku, >xupsl, yrieBoJsl U UX 3HaYeHHUE JJIs opraHusmMa. [lumeBbie 1006aBKU B MPOAYyKTaxX
MUTaHUS.

[IpakTuyeckue paboOTHI:
No4 «Ounctka 3arpsi3HEHHOW MOBApPEHHOM COJIN
Ne5 «Kondernas padbpuka
No6 «llonyueHue ra3upoBaHHOM BOJBI»
«Kax cona ucmonb3yercs B BhIIEUKe Xjieba?»
No7 «®Dabpuka TMMOHaIA»
Ne8 «Ob6HapyxeHHe Kpaxmana B xJjiede, kaproderne, Kpynax»
No9 «OOGHapykeHHe Krpa B UUTICAX, OpeXaxX, CEMEHaX MOJICOJTHEUHUKAY)



Nel0 «MccnenoBanue CyxapukoB, YUIICOB, TA3MPOBAHHOM BO/IbI HA HATMYHE THUILEBON JOOABKI
Kakue XuMu4ecKue BEIECTBA HA3bIBAOT HMHAMKATOPAMH. PacTBOpBI C KHCIOTHBIMH H

OCHOBHBIMM cBOMcTBaMu MHAMKaTOpBl - ONpENeNnuTENnd HAIU4Me Cpelbl B pacTBopax. Bujel

nHaukaTopoB. HemMHoro o kxuciaoMm. CTONOBBIM YKCYC, YKCYCHas 3CCEHLMS, YKCYCHas KHUCIIOTA.

3HAKOMCTBO CO CBOMCTBaMH YKCyCHOU KucinoToil. Bemonnenue Th npu pabote ¢ Heil.

[IpakTryeckue paboOTHI:

Nel1l«HcnbITanne HHOAMKATOpaMU PAa3IMUHBIX CPE/: JIMMOHA/, PACTBOP CTUPAIILHOIO IIOPOILIKA,

MUHEpAJIbHASA BOA»

Nel2 «[amenue nuIEeBoi coabl YKCYCHOM ACCEHLIMEN»

Nel3 «OOHnapysxeHue KHCIOT B IUMOHE U SOJTOKe»

Bona, ee coiictBa. PactipocTpaneHue u 3HaueHue BoJbl. Bota — pacTBopuTEnbs BELIECTB.

HacplimeHnHple 1 HEHACBHIIECHHBIE PACTBOPHI.

[IpakTuueckue padboThI

Nel4 «CBoiicTBa BOIBD»

Nel5 «IIpuroTtoBieHne HACHIILIEHHOTO PACTBOPA COJIM U BbIpALIUBAaHUE KPUCTAIIIOB)

CocraB Bo3myxa B armocdepe. O30H U KHCIOpPOJA — ponaHble OpaTbs. Kwucimopon xkak
BOXHEHUIIMHA KOMIIOHEHT aTMoc(epbl. YTJEKUCHbIH ra3 U ero 3HayeHue AJs KMBOH NMPUPOABI U
YeJloBeKa.

[IpakTuueckue padboThI

Nel6. «Ilonyuenune KMCIOPOAA U U3YUEHUE €O CBOWCTBY

Nel7 «IlonydeHune yriekucnoro ra3a U U3y4eHue ero CBOMCTB»

Nel8 «KauecTBeHHbIE OMBITH ONPEEICHHS HAIUMYHUE YIIIEKHUCIIOTO ra3a

CocraB 3eMHOI KOpbl. MuHepasbl U ropHble oposl. IIpupoanbie pecypchl U UX XUMHUYECKast
nepepaborka. IlpeacraBienne o pynax. buochepa. PacturenbHblii U KUBOTHBIH MHUpP Ha 3eMIIC.
XuMHs 1 OKpy»Karolas cpefa. XMMHUYECKOe 3arpsi3HeHNE OKPYKAIOLIEH Cpeibl.

[IpaxTnueckue paboThI
Nel9 «Pa3noxeHne MuHepasa - MaJaxuTa

XuMmHs — Hayka 3KclepuMeHTalbHas. BBoanblil nHcTpykTaxk no Th npu paGore B kabuHere
XUMHUH. MeToJl N3yueHus: XUMHUH — SKCIIEPUMEHT.
Ipakmuyeckue pabomul
Nel «3nakomcTBO ¢ mabopatopubiM o0opynoBanueM. [Ipasuna Th mpu padoTte B XUMUYECKOM
nabopaTopumn»
Ne2 «HabGmionenune 3a ropsmiel cBedodl. YcrTpoiicTBO cnupToBKU. IlpaBunma paboTel c
HarpeBaTelbHbIMU TpUOOpaMu

[ToHsATHE 0 XUMUYECKOM dTIEMEHTE U (DOpPMAaxX €ro CYIIECTBOBAHUS: CBOOOTHBIE ATOMBI, IIPOCTHIE
U CIJIOXKHBIE BEIIECTBA. XHMHUYECKAash CUMBOJIMKA. 3HAKH XUMHYECKHX 3JIEMEHTOB. XHUMHYECKHE
¢dopmynbl. OTHOCUTENBHBIE aTOMHBIE WM MOJEKyIspHbie Macchl. [lepumomuueckas cucrema JI.U.
MeHeneeBa Kak CIpaBOYHOE TOCOOME. ATperaTHOE COCTOSHHE BEIIECTB. TBepjbie BEIIECTBA!
CTeKJO, IleMeHT, (apdop, Men, Mpamop, U3BECTHSK, yroib, rpadur, anmas. Kuakue BelecTBa:
Boga. Criupt, kucinotel. O3HaKOMJIEHHE C MUHEPATbHBIMU BOoJaMH. JKECTKOCTH BOJIBI U CITOCOOBI
ee ycTpaHeHus. ['a3000pa3Hble BelecTBa: KUCIOPO, BOJOPOI, YIIIEKHCIBIA ra3, aMMHAaK, STUJICH,
nHepTHbIe ras3el. [lomumepsl. [Imactmaccel ux nosie3a u Bpea. Bomokna. Buabl BOIoKoOH.
Ilpakmuueckue pabomol.
Ne3 OnwITh, JOKA3EIBAIONINE ABMKCHNE M B3aMMO/ICHCTBHE BEIIIECTB»
Ne2 MonennpoBaHue MOJIEKYJI, aTOMOB, KPUCTAJIJIOB U3 IIACTHIINHAY
No3 «lTonydeHne yriekuciaoro raza u3 Mpamopa
Ned4 «Omnpenenenne u yCTpaHEHHUs KECTKOCTH BOJABI»
No5 - Ne 7«Ilonyuenue, coOupanue U pacrio3HaBaHHUE Ta30B»
No8 «Pacmo3HaBaHu€ BOJIOKOHY.
Nel0Q - Nel2 Pacio3HaBaHU€E BEIIECTBY



dusnyeckue U XUMuUdeckue siBiaeHus. OTIu4ne XUMHYECKHUX SBICHHA OT (PU3UYECKHX
siBieHui. [Ipu3Haku XuMruueckux peakiuii. HeBuanmpie npu3Haku XUMUYECKUX PEAKIUM.
Ilpakmuueckue pabomol
Nel3 «IIpoBegeHre XUMUYECKHUX OIBITOB C BBIJCIICHUEM OCAJIKa»
Nel4 «ITpoBeaeHre XUMHUUECKUX OIBITOB C BBIJCIICHUEM Ia3a
Nel5 «IIpoBeneHre XUMHUYECKHUX OIBITOB C U3MEHEHHUEM 1[BETa
Nel6 «IlpoBeneHne XMMUYECKUX ONIBITOB C HEBUIMMBIMU IIPU3HAKAMU PEAKLIMID)

Baxwelimas pojib XMMHU B JKU3HH COBPEMEHHOTO OO0IIecTBa. bepexkHoe oTHOLIEHHE K
OKpY’KaoIlleMy MUPY ¥ TPAMOTHOE HUCII0JIb30BAHUE JOCTUKCHUIH.
[ToaroroBka u 3amuTa KOHKYPCHBIX IIPOEKTOB.
Broanpiii uHCTpyKTaX 110 Th npu pabore B kabuHeTe XMMUU. MeTO M3ydYeHUS XHUMHUHU —
IKCIIEPUMEHT. XUMUYECKHE (POPMYITBL.
Uro nokaspiBaeT xumuueckas popmyna. OnpeneneHue MOJICKYIIPHONU MacChl
[IpocThie BemiecTBa - METAJLIbI: HATPUH, KaJbIUH, alFOMUHUH, XKeae30 (4yryH, craib). CIuiaBsl:
OpoH3a, IaTyHb, JIOPATIOMUHUN, METLXUOP.)
[IpocTeie BemecTBa - HEMETAJUIBL: KHCIOPOJ, Cepa, YIIepo1, a30T, KpeMHHi, hochop
[IpocTeie BelecTBa - HEMETAILIBL: KHCIOPO, Cepa, YIIIepol, a30T, KpeMHuH, Gpochop
Crno>xHbI€ BEIIECTBA — OKCHU/IBI:
Bopna, yrnmexucnblii ra3, HeraiieHas H3BECTb, NE€COK, IiMHa CJ0XHBIE BELIECTBA - OCHOBAHMS:
pacTBOpUMBIC B BOJE — ILEJIOYM (TalleHas M3BECTh WJIM HU3BECTKOBAas BOJA, CAKUN HATp, eAKUM
KaJuin
lamenust u3Bects - menoub, CoKHBIE BEUIECTBA - KUCIOTHI: CepHasl KUCIOTa, COJIsHAas KHUCIIOTa,
YKCYCHasl KUCJIOTa, yroyibHas kucyioTa ClI0KHbIE BEIIECTBA - COJIU:
I'enernueckue psabl MeTauIOB ['eHeTHYeckwe psiabl HeMeTalioB B3auMocBs3p  Mexay
TEHETUYECKUMU PSIaMU

Nel IMpaxTtuueckas padota Nel «I"opeHne MeHOM MPOBOIOKH.

Ne2 «BpITecHEHNE METAIIIIOB U3 PACTBOPOB COJIEH»

Ne3 «IlonyueHue KMUCIOPOAA U CKUTAHUE PACKATIEHHOT'O YIOJIbKa B HEM.

Ne4 «ITomyuenue yrileKuciioro raza u U3y4eHue ero CBOMCTBY

Ne6 IMpaktrueckas padota Ned«Pacrmo3HaBaHue 1menodei MHIUKaTopaMu»
Ne7«KauecTBeHHas peakliysl Ha pacliO3HaBaHHUE YITIEKUCIIOTO ra3a U3BECTKOBOM BOJOW»
Ne8 «Pacno3HaBaHue KMCIOT UHAUKATOPaAMM»

Ne9 «KauecTBeHHBIE pEaKIIMU Ha OMIPEICIICHUE COJICH

B3aumMonpeBpaienus BemectB Tuibl XUMHUUECKUX peakunid CKOpOCTh XMMUYECKHX PEAKIUN
Peaxiuu pasnoxxenusi, CoeIMHEHUS, 3aMeleHusI, 0OMEeHa

Nel0 «XuMuueckre OnbIThI, OATBEPKIAAOIINE PEAKIUN PA3TOKEHUSD)
Nell «XuMuueckue onpIThl, IOATBEPKAAIOIINE PEAKLIUN COETUHEHMS
Nel2 «XuMuueckre OnbIThI, MOITBEPKAAIOIINE PEAKIIUN 3aMEIIECHUS
Nol3 «XuMuueckue OMbIThI, TTOATBEPKAAIONTNE PEAKITUA 0OMEHAY
Nel4 «Tunel XMMHAYECKHUX PEaKIUi HAa IPUMEPE CBOWCTB BOJIBI»

BBoaueiii uHcTpykTtaxk no Thb mpu pabore B kaOuHeTe XUMUU. MeTon H3ydyeHUS XUMHHU —
HKCHEPUMEHT. XUMHUS — HayKa O BEIeCTBaX U MX IPEBpalleHUsIX. 3HAKOMCTBO C J1a0OpaTOpHBIM
o0opyaoBaHUEM

IIpaxmuueckue pabomol

Nel Jlaboparoproe obopynoBanue 1 ocyaa. MzydeHue cTpoeHus rmiaMeHu.



[Tonsatus 06 unankaropax. CrnocoOs! pazaeneHust cmeceld. [IoHATHA 0 KpHCTaIax, 0 XUMHYECKUX
peakuusx. [IpuzHaku xumuueckux peakuuid. [lonarus o pacrBopax. Kucnopon, yriekucielii ras,
BOJA

Ne2 M3MeHeHMs1 OKpacKy MHAMKATOPOB B Pa3IMYHbIX Cpellax

Ne3 Oumncrka 3arpsi3HEHHON IOBapEHHON COIU

No4 BpipaniuBanve KpUCTaIOB HOBAPEHHOW COJIU

Ne5 IIpu3Haky XMUMHUYECKMX PEaKLUK — BbIICIICHUE Ta3a, U U3MEHEHHUE 3araxa

No6 [Ipr3HaKu XMMHUYECKUX PEaKIMil — U3MEHEHHUE 1IBETa

No7 [Ipu3Haku XMMHUYECKHUX PEAKIINA — pAaCTBOPEHUE M 00pa3oBaHUE 0CaIKa

Ne8 PacTBOpHMBIE U HEPACTBOPUMBIE BEIIECTBA B BOJE

No9 TlpuroToBiienre pacTBopa CoIu

Ne10 Ionyuenue Kuciiopoaa U3 MNepeKucu Bo0poia

Nell IMonyuenue yriekuciioro ra3a u3 NUTbeBOUM COAbI U JINMOHHOW KUCIOTHI

Nel2 Ouunctka BOOEL.

Kuzup n pesrenpHocTh .M .MengeneeBa. [loHsaTne 0 XMMHYCCKOM djieMEHTE. XUMHUUYECKas
dbopmyia. Pemienne 3aqa4d ¢ HCIIOB30BAHUEM MTOHITHS «MAacCcOBast OJISl XUMUYECKUX dJICMCHTOB.
OcHOBHbBIE KOMITOHEHTHI MUIIU — OEJIKH, KUPBI, YTIEBO/IbI, BUTAMUHBIL. JIeKapCTBEHHBIE BEIIECTBA,
OBITOBBIC XMMHKATHI, KPACKH

Nel3 O6napyxenue Oenka B IpOAYKTaxX MUTAHUS

Nel4 OGHnapyxeHue KUPOB U YIIIE€BOI0B B IPOAYKTAX MUTAHUS
Nel5 O6napyxeHrne BATAMUHOB B IIPOIYKTaXTUTaHUS

Nel6 Ananu3 nUIIEBHIX IPOJYKTOB

Nel7 Conepxanue ToMallHEeW anTeyKu

Nel8 VY nuBuTenbHbIE ONBITHI C JIEKAPCTBEHHBIMU PACTEHUSIMU
Nel9 OnbIThI ¢ OBITOBBIMU XUMHKATAMU

Ne20 BriBeneM nsiTHa

Ne21 Ilomyuenune akBapeIbHbIX KPacoK

3aHMMAaTEeIbHBIE OBITHI €€ BETNYECTBA — XUMHUS

Ne22 Tlonyuenue hapaoHOBOI 3Men

No23 Xumuueckue Bo1OpoCIu

Ne25 M3roroBneHne XMMUUYECKHUX €JI0OK M UTPYILEK

TEMATHYECKOE IINTAHUPOBAHHUE

Ne Tema 3ausaTus Jara o Jara o
TJIaHy dakrty
n/m
1 XWMUS — HayKa O BENIECTBaX U MX CBOMCTBAX W MPEBPAMIECHUSIX
2 Ponb xumun B )KU3HU YETTOBEKA.

HcTopust BOSHUKHOBEHMS U Pa3BUTHS XUMUHU.
CBoiicTBa BENIECTBA, KOTOPBIE MBI U3MEPSIEM

3 XuMHYecKasi CHMBOJIUKA.
Ilepnonnueckas cucremMa XMMHUYECKUX 31eMeHTOB 1. 1.
MemieneeBa — CpaBOYHUK UHPOPMALIUU 00 aTOMaxX U MPOCTHIX

BEILECTBAX

4 JuakTHIeCKe UTPhI
«XHUMUYECKUE TIAIITKH
«Mo3zanka»

S) JlunakTuueckue urpsl

«XHUMHUYECKOE JTOTO»




Xumuyeckue GopMyIIbL.
UYrto mokaspiBaeT xumuueckas Gopmymna?

7 OnpeneneHre MOJIEKYJISIPHON MacChl
9 TexHuka 6€30I1aCHOCTH Ha ypOKaxX XUMHUH. 3HAKOMCTBO C
1a00paTOPHBIM 000PYAOBaHUEM
[Tonsatust 06 unIUKaTOpaAx
10 CriocoOnI pa3ziesieHus: CMecH
[IpaxTuueckas padora Nel
« O4yncTKa 3arpsI3HEHHON TOBaPEHHOM COIN»
11 [Tonstus o kpucramiax. [Ipakruueckas padora
«BpIpamyBanue KpUCTaJIJIOB TOBApPEHHOM coH
12 [ToHsATHS 0 XUMUUYECKUX PEaKLIUsIX
[TpakTrueckas padora No2
« BoIpaluBanue KprcTauioB HOBapEHHOM COJIM»
13 [Ipu3Hakyu XMMUYECKUX PEeAKIUN
[TpakTuueckas pabota
«[Ipu3HaK XUMHUYECKON PEAKLINN — U3MEHEHHE LIBETA
14 [Ipr3HaKK XUMUYECKUX PEAKIIUI
[IpakTuyeckas padora
«[Ipu3HaK XUMUYECKOI peaKkIui — pacCTBOPEHHE U 00pa30oBaHUe
ocaJiKa»
Jlaboparopuslii onbiT «I amenue uzBectu , [lpogyBanue
BbIJIIXa€MOT'0 BO3/1yXa B TPYOKY Uepe3 pacTBOp rallieHoH N3BECTU
15 [TonsiTust 0 pacTBopax. PacTBopruMbIe U HEpPACTBOPUMBIE BEIIECTBA
16 [TpakTrueckas padora No4
[IpuroroBneHue pacTBOPOB ¢ MACCOBO — 0OBEMHBIM CITIOCOOOM
17 CBoiicTBa, M OJIyYEHHE KUCIIOPO/1a TPUMEHEHUE KHCIOPOa
[IpakTuueckas pabora
«Ilony4yeHne KMUCIOpOAA U3 IEPEKUCH BOLOPOAA»
JlaGopaTtopHast pabota «OkucieHne s0JI09HOM T0IbKU Ha
BO3/lyX€e2
18 CBoiicTBa, M OJTy4YEHUE KUCIOPO/ia IPUMEHEHHE YTIIIEKUCIOro
rasa
[TpakTudeckas pabota
«lTonyyeHne yriekucioro ra3a u3 MUTbeBON COAbI U JINMOHHOM
KHUCTIOTBI»
JlabGopaTtopHnas paborta «IlomydeHue yriekucaoro raza u3
ra3upOBAHHOTO HAITUTKA)
19 UynecHast KUIKOCTh — BOJIA
JlabopaTopHbIE OMBITHI
«BplInapuBaHue Kariy Bo/ibl Ha JJa0OPaTOPHOM CTEKJIIE)
20 [TpakTnueckas padota
«OuucTKa 3arps3HEHHON BOJIBI»
21 Opranvueckue BelecTBa
22 OTnnuue OpraHnyecKux BEeUIeCTB OT HEOPraHUYECKUX BEIIECTB
23 OpraHuyeckue BelecTBa — OCHOBHbIE KOMIIOHEHTHI ITPOJYKTOB

NUTaHUA




24

OCHOBHBIC KOMITOHEHTHI ITUTIH — OSITKA

[IpakTuyeckas padora

«O06HapyxeHue OEKOB B MPOAYKTaX MUTAHUS
JlaGopaTopHbI€ OMBITHI

«CBopaunBaHue Oeiika KypHHOTO sIifIla TIPU HarpeBaHHUI
CBopaunBaHue 0€IKOB MOJIOKA MPH JO0O0ABICHUH TMMOHHOMN
KHCJIOTBD)

25 OCHOBHBIC KOMITOHEHTBI TIUIIU — )KUPBI U YTIICBOIbI
[IpakTuyeckas padora
«O0OHapyKEHHE KUPOB U YIIICBOJOB B MPOAYKTaX MUTAHUS2
JlaGopaTopHbI€ OMBITHI
«OKpanmBaHue CIIUPTOBOrOPACTBOPA HOOM B KpaXMaie)
26 OcHOBHBIE KOMIIOHEHTHI MTUIIH —
BUTaMUHBI
[IpakTuyeckas padora
«O0Hapy)KeHHEe BHUTAMHUHOB B TPOJIYKTAX IMUTAHHUSI
27 Ananu3 npoayktoB nutanus [IpakTuueckas pabota
«AHaIM3 IPOYKTOB TUTAHHMSI
28 [ToHsATHS O IEKApCTBEHHBIX NpenapaTax
[IpakTuyeckas padora
«CopeprkaHue JOMAIIHEH anTeuKny
29 Y IMBUTEIIBHBIC ONBITHI C JICKAPCTBEHHBIMU BEIICCTBAMH
30 3HAKOMCTBO C OBITOBBIMH XUMHKaTaMHU
31 A30yKa XUMYUCTKHU
[Ipaktrueckas pabota «BbiBeieHHE ATEH
32 3HAaKOMCTBO C PEaKIMSIMHU OKpAIIMBaHUE IJIAMEHU
33 N3rorosnenue ¢papaoHOBON 3Men
Bonopocnu B kosibe
34 HTtoroBoe 3ansaTue




Ilpunoscenue Nel

MartepuanpHO-TeXHUYECKOe 00opyaoBaHue LlenTpa 0Opa3zoBaHus ecTeCTBEHHO-HAYYHOM
HanpaBlIeHHOCTU «ToYKa pocTay, UCTIOIB3YEMOe I IPOBEACHHS Ta0OPATOPHBIX U IPAKTHUECKUX
pador.

[udposas nabopaTopus Mo XUMUU (Y4CHHUECKAsT)

ObecnieunBaeT BHINOIHEHUE Ta00PAaTOPHBIX PA0OT IT XUMUH HA YPOKaX B OCHOBHOH IIKOJIE U
MIPOEKTHO — UCCIIEJIOBATEIBCKOM I€ATEIbHOCTH yUaIIUXCS.

Komnnexkranus:

becripoBogHON MyIBTUAATYUK [0 XUMHUH C 3-Ms BCTaBJIEHHBIMH JTATYUKAMHU:

Harunk pH ¢ ruanazonom u3mepenus e yxxe ueM ot 0 no 14 pH

JlaT4mK 2JIEKTPOIPOBOIHOCTH C TUAa3oHoM u3Mepenus He yxe uem oT 0 1o 200MkCwm; oT0
10 2000 MmxCwm; 010 10 20000MKCM.

Jlatuuk TeMreparypsl ¢ AMana3oHOM U3MEpeHus He yxe yeM oT -20 no + 140C.

OtnenbHbIC TaTYUKH:

JlaT4uK ONTHYECKOM IJIOTHOCTH 525 HM

Akceccyapsl:

Ka6Gens USB coenuHuATENIBHBIN

3apsigHoe yeTpoiicTBo ¢ kabenem mini USB

USB Ananrep Bluetooth 4.1 Low Enetgy



