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INOACHUTEJIBHASA 3AIINCKA

3HaHMs, IONy4aeMble B IIKOJE IIO XHWMHH, MBI HE OYEHb YaCTO HCIOJIB3YEM B
IIOBCEJTHEBHOM JKU3HU, KOHEYHO, €CIIM Mbl HE CBS3alM CBOK JKU3Hb C XHMHEH B
npodeccuoHaIbHOM IUIaHe. TeM He MeHee, 3TOT MpeaMET MOXKET CTaThb UCTOUYHMKOM 3HaHUM o
IIPOLIECCAX B OKPYXKAIOLIEM MHpE, TaK KaK TOJIBKO IPU U3YYCHUU XUMHUU MbI 3HAKOMHUMCS C
COCTaBOM BeleCTB Ha Haulel 3emiie. biarogaps 5ToMy Mbl y3HaeM, KAKMM 00pa3oM 3TH BELIeCTBA
BIIUSIOT HA MPOLECCHI KUZHEAEATEIBHOCTH OPTaHU3Ma, J1a U B LIEJIOM Ha CaMy XKU3Hb YEJIOBEKa,
YTO II0JIE3HO HAM U B KAKMX KOJIMYECTBAX U, HAKOHELI, YTO BPEIHO U 10 KAKOW CTENEHHU.

IIpemiaraemas mporpaMma HMMEET €CTECTBEHHOHAyYHYIO HAIIPaBICHHOCTb, KOTOpPAast
ABISICTCA BAXKHBIM  HANpaBICHUWEM B DPa3BUTMM U (HOPMUPOBAHMM Yy IIKOJIbHHUKOB
NEPBOHAYAILHOTO IEIOCTHOTO TPEACTABICHUS O MUPE Ha OCHOBE COOOLICHHS UM HEKOTOPBIX
XUMHUYECKHUX 3HAHUM.
Peanmn3anuss gaHHOM INpOrpaMMbl €CTECTBEHHOHAYyYHOM HAIPABICHHOCTH IIPEAYCMAaTpUBACT
UCIIOJIb30BaHUE 000PYI0BaHUs, CpPEACTB 00yUeHHs U BocuTaHus LeHTpa «Touka pocTay.

OTIUYUTENIBHOW YEPTOM MTPOTPAMMBI SIBJISIETCS TO, YTO B U3YYEHUHU JAHHOTO KypCa UCIIOIb30BaHbI
MOHSTHUSA, C KOTOPBIMHU Y4Yallluecs 3HAKOMbBI, OHU BCTPEUAIOTCS C HUMHU €KEIHEBHO. DTO TaKUE
MOHATHS, KaK NUIIa UM €€ COCTaB, a TaKkKe BpeAHas W Ioje3Has nuima. Yacrto Joau He
3ayMbIBAIOTCS HAJl TEM, UTO OHU €T, HACKOJIBKO MUTATEIbHbBI TPOTYKTHI.

JlaHHBII KypC Ba)K€H IOTOMY, UTO OH OXBAaTbIBAET TEOPETUUECKNE OCHOBBI XMMHUH U IIPAKTUUECKOE
HAa3HAYECHHE XUMHUYECKHUX BEUIECTB B IOBCEIHEBHOM >KM3HH, IMO3BOJISIET PACIIUPUTH 3HAHUSA
yyammxcs O XUMHYECKMX METOJax aHalu3a, CIOCOOCTBYET OBJIAJICHHUI0O METOJUKAMU
uccienoBanms. Kypc COICpX)UT OINEpPEekKAONyI0 HHPOPMAIUIO IO OPraHMYEeCKOH XHMHH,
PacKpbIBaeT Nepel yYallUMKCS HHTEPECHBIE U BaXKHbIE CTOPOHBI IPAKTUYECKOTO UCIIOJIb30BaAHUS
XUMHUYECKUX 3HAHUH.

[IpakTueckass HampaBJIEHHOCTh M3Y4a€MOI0 MaTepuana JAeNaeT JaHHbId KypC OYEHb

akTyasnbHbIM. CoJiepikaHue Kypca M03BOJISIET YUYEHUKY JIF0OOr0 YpOBHS BKIIIOUUTHCS B yU4EOHO-
IIO3HABATEJbHBINA MIPOIECC U Ha JIFOOOM 3Tarie AeATeIbHOCTH.

Leab mporpamMmmsl — siBisieTcst GOPMUPOBAHUE Y yHaLTUXCs INTyOOKOT0 U yCTOMYMBOIO UHTEpEca
K MUpPY BEILECTB M XUMHMUYECKUX IpeBpallleHuH, MpuodpeTeHne HeoOXOqUMBIX MPAKTHYECKUX
YMEHUH U HaBBIKOB IO Ja0OpaTOPHOI TEXHMKE; CO3[JaHUEe YCIOBUMN Ui PACKPBITUS POJIM XUMHUU
KaK MHTETPUPYIOIIEH HAyKHM €CTECTBEHHOIO IMKJIA, HMMEIOIIEH OrPOMHOE MPUKIAAHOE U
BaJIEOJIOTMYECKOE 3HAYCHHUE.

[Iporpamma gonoaHuTEHLHOTO 0Opa3zoBanus «Touka PocTtay cocTaBieHa Ha OCHOBE
HOPMAaTHUBHO-TIPABOBOM 0a3bl

Hopmamugeno-npagosoe obecneuenue

®enepanbHbIM 3akoHOM 0T 29.12.2012r. Ne273-D3 «O6 obpa3oBanuu B Poccuiickoit
denepanum.

[Tpuka3 Munnpocsemnienus Poccun ot 09.11.2018 Ne 196 «O6 yrBep:kIeHUH MOpsAIKa
OpraHM3alH U OCYIIECTBIEHUS 00pa30BaTEIbHON NEATEIBHOCTH 110 JONOIHUTEIBHBIM
00111e00pa30BaTEIbHBIM IPOrpaMMaM».

Konuemnuei pasBuThs JONOIHUTEIBHOTO 00pa3zoBaHus B PO, yTBepKICHHOM pacropsyKeHuEM
IIpaBurensctBa P® ot 04.09.2014r. Nel72, npukazom Munucrepctsa npocsemenust PO or
09.11.2018 1. Ne 196 «O0 yTBep»k/A€HUU MOPSIKa OPTaHU3ALMH U OCYLIECTBICHUS
00pa30BaTeNbHOI 1eATEeIbHOCTH 110 AOMOJHUTEIBHBIM 00111€00pa30BaTeIbHBIM IIPOrpaMMam.
Crparerueit pazsutus Bocriutanus B Poccuiickoit @enepanuu Ha nepuoa 1o 2025 roga
(yrBepxkaeHa pacnopsbkenuem [IpaBurtenbctBa Poccuiickoit @eneparuu ot 29.05.2015 r. Ne
996-p).



[TocranoBnenuem ['maBHOrO rocygapcTBeHHOro canutapHoro Bpaya P® ot 28.01.2021 Ne 2 «O6
yrBepxkaennu CanlluH 1.2.3685-21 «'urnenndyeckne HOpMaTUBHI U TPEOOBAHUS K
obecrieyeHnto0 6e30MacHOCTH U (M) Oe3BPETHOCTH [T YeJIoBeKa (DaKTOPOB Cpeibl OOUTAHUSY.

OCHOBHOE COAEPKXAHUME

[IporpamMmma BHeypouHO# AesTenbHOCTH «OCHOBBI 3aHUMATEIbHOW XUMHHY IpelycMaTpuBaeT
IeJICHANPABJICHHOE YIIyOJIeHHE OCHOBHBIX XUMHMYECKHX TOHSTHUN, MOJTYYEHHBIX JETbMH Ha
ypOKax XuMHUHU, OMOJIOTHH, Teorpaduu, HHHOPMATHKH.

Kpome TeopeTrueckux 3HaHUM, TPAKTUYECKUX YMEHHMI U HABBIKOB Y YYalIUXCs (OPMHUPYIOTCS
MO3HABaTENIbHbIE HHTEpPEChl. UTOOBI HE TepSATH MO3HABATEIILHOTO HHTEpeca K MpeIMeTy, yueOHas
nporpaMmMa IpeAycMaTpUBAaeT YEpPEIOBAHUE TEOPETUUYECKMX M  IPAKTUYECKUX BHJIOB
NeSTeNIbHOCTH. [[71s1 BBOJHBIX 3aHATUN XapaKTEpPHO COYETAHME FJIEMEHTOB 3aHUMATEJIbHOCTH U
HayyHocTu. lIporpamma BKIIIOYAeT: 3HAKOMCTBO C HpuUéMaMu J1aDOpAaTOPHOM TEXHMKH, C
OpraHu3aiueil XMMHUYeCcKOro MPOU3BOJICTBA, M3YUEHHE BEIIECTB U MAaTepUaIoB U UX IPUMEHEHUE.
3aHsTUS IPOBOJATCS MHAUBUAYAJIbHbIE U rpymnmoBeie. [lon0op 3ananuil mpoBoaUTCS ¢ y4ETOM
BO3MOXKHOCTEH JieTel, B COOTBETCTBUU C YPOBHEM HX IMOATOTOBKH U, KOHEUHO, C YIETOM KEJIaHUS.
B cnyuae BbINOAHEHMSI TPYIIIOBOrO 3aJaHMsl JAaETCS BO3MOXKHOCTH CIUIAHUPOBATH XOJ
AKCIIEPUMEHTA C YETKUM pacIipe/ieJICHHeM 00sS3aHHOCTEH sl KaKI0T0 wieHa rpynnbl. OCHOBHBIE
dopMbl Kypca «3aHUMAaTeNbHAs XUMUS» - JIEKIUH, PACCKa3bl yUUTElNs, 00CyXIeHue npoodiiem,
MpakTUYeCKHe paboOThl, MPOCMOTP BHACOPUIBMOB, pEIIeHHWE 3aJad C HEeCTaHJapTHBIM
conepxanreM. O0yJaromuecst TOTOBAT pedeparsl H JOKIIAIbI, COOOIICHHUS.

Jlis akTUBM3AIMK MO3HABATENILHOTO MHTEpECa yYalIUXCs MPUMEHSIOTCS CIEAYIOIUE METOMbI:
UCIOJIb30BaHWE  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTMH  (IIOKa3  TOTOBBIX
KOMIIBIOTEpPHBIX mpe3eHTanuii B PowerPoint, cocraBneHune y4yammmucs KOMITBIOTEPHBIX
npe3eHTanmii B mporpamme PowerPoint, pabora B cetm HWHTEpHET), YCTHBIE COOOMICHUS
yuanxcs, HamucaHue pedeparoB, BBIIOJIHEHUE TMPAKTUYECKUX paboT ¢ dJIeMEeHTaMu
UCCJIEIOBAHMSI, U COLIMOJIOTMUYECKUN ONPOC HACEIECHHUS.

Baxnas ponb OTBOAMTCA JyXOBHO - HPABCTBEHHOMY BOCIUTAaHHUIO y4yalllUXCS U
poOpUEHTAIMOHHOMY CaMOOIIPEIEICHHUIO yUaIlluXCsl.

[IporpamMma naHHOro paccumtaHa Ha 1 roa. [[nst ycremrHoro OCBOEHMsI HMPOrpaMMBbl 3aHATHUS

YHUCIIEHHOCTh JIeTell B TIpynmne JOJDKHa cOoCTaBisiTh He Oosiee 15 uenoBek. ['omoBoit kypce
nporpamMmsbl paccuntan Ha 36 yacoB (1 3anstue o 1 4. B Henento). ['pynmna popmupyercs us nereit
B Bo3pacte 10-13 ner.

Conep:xanue pa3enoB 00y4eHust

Pa3nen 1: «Xumuueckas 1aboparopusn»

1. Beéoonoe 3anamue. 3HakOMCTBO C y4YalllUMUCS, aHKETUPOBaHUE: (UTO IPUBEIO TeOS B KPY)KOK
“3annMarenbHON XuMun’’). BeIOOpHI coBeTa, eBr3a, 3MOIeMbl KpyKKa, 3HAKOMCTBA KPY>KKOBIIEB
¢ UX 0053aHHOCTSAMH U 000py/I0BaHHEM pabouero Mecta, 00CyXJIeHHe U KOPPEKTUPOBKA IJIaHa
paboThI KpYyKKa, MPEITI0KEHHOTO YUUTEIIEM.

2. O3naKkomnenue c KAOUHEMOM XUMUU U U3y4enue npasul mexuuku d6ezonacnocmu. Ilpasuna
Oe3omacHOl paboThl B KaOMHETE XUMUU, U3yUEHHE NMPaBUJI TEXHUKH 0€30MaCHOCTH U OKa3aHHs
NEPBOM TOMOIIM, HMCIOJIb30BaHUE INPOTUBOIOXKAPHBIX CPEACTB 3allUUThL. Mepa 1O TEXHUKE
0€30MacHOCTH.

3. 3uakomcmeo c¢ nabopamopuvim  060pyoosanuem. (O3HAKOMIICHHE YYalIUXCS C
Kjaccupukanue u  TpeOOBaHUSIMHU, TPEABABISAEMBIMH K XPaHEHHI0 JabopaTOpHOTO
000pyIOBaHUs, H3Y4YEHHE TEXHUYECKHX CpEICTB OOYyYeHHus, IpeIMETOB J1abopaToOpHOro
o0opynoBanus. TexHuKa 1eMOHCTpPAI[MU ONBITOB (HA MPUMEPAX OAHOIO - ABYX 3aHUMATENbHbIX
OTIBITOB).



Ipaxmuyeckas paboma. O3HAKOMIICHHE C TEXHUKOW BBITIONHEHUS OOIIMX MPAKTUYECKUX
orepanuii HaTMBaHue )KUJIKOCTEH, epeMelInBaHue U paCTBOPEHUE TBEPABIX BEIIECTB B BOJIE.

4. Xpanenue mamepuanogé u peaKkmueoé 6 Xumuueckoi aadopamopuu. 3HAKOMCTBO C
pa3IMYHBIMM BUAAMU KJIACCU(PUKAIUNA XMMHUYECKHX PEaKTHUBOB M MpaBUIAMH XPaHEHHS UX B
nabopaTopuu

Ilpaxmuueckas paboma. CocTaBieHue TaOIUL, OTpPAXKAIOIIMUX KIacCU(UKAIMIO BEIIECTB,
U3TOTOBJICHHE HJTHKETOK HEOPraHWYeCKHX BEIECTB, COCTaBJICHUE CIIMUCKA pPEAKTUBOB,
HECOBMECTHUMBIX ISl XPAHEHHUS.

5. HazcpesamenvHvie npudoopel u nonv3zoéanue umu. 3HaKOMCTBO C NPABUIIAMU I0JIb30BaHUs
HarpeBaTeJIbHBIX PUOOPOB: MJIUTKHU, CIIUPTOBKH, ra30BOI rOpesKU, BOJISHOIN OaHU, CYyIIHIBHOTO
mkada. HarpeBanue u npokaauBaHue.

Ipaxmuueckas paboma. Vicionb3oBaHNe HarpeBaTeIbHBIX MPHUOOPOB. M3roToBIeHNE CIUPTOBKU
U3 [OJIPYYHOT0 MaTepuaa.

6. B3zeewusanue, unvmpoeanue u nepezonka. O3HAKOMJICHHE YydYallUXcs C IpHEMaMH
B3BCIIMBAHUS W (UILTPOBAHUS, HW3YYCHHE IMPOLECCOB meperoHkn. OYUCTKAa BEHIECTB OT
npumMecen

Ilpakxmuueckas paboma.

1. UsrotoBnenue npocredmux GUIbTPOB U3 MOJAPYUHBIX cpencTB. Pa3neneHre HEOAHOPOIHBIX
cMmeceil.

2. Ileperonka BOJBbI.

7. Beinapueanue u kpucmanauzayus

Ilpaxmuyeckas paboma. BolaeneHue pacTBOPEHHBIX BEIIECTB METOJOM BbIIAPUBAHUS U
KPUCTAJIIM3ALMHU Ha IPUMEPE pacTBOPa MOBAPEHHOM CONH.

8-10. Ocnoenvle npuemsvt pabomul ¢ mMmeepobIMuU, HCUOKUMU, 2A3000PA3HLIMU GeULECBAMU.
Jlabopamopnuie cnocodvl noayuenus HeopeaHu4ecKux geuiecms.

Hemoncmpayus gpunoma.

Ipakxmuueckaa paboma. OUBITHL. WUTIOCTPUPYIOIIAE OCHOBHBIE TPUEMBI PaOOTHI C TBEPIBIMHU,
KUJKUMHU U Ta3000pa3HbIMU BEIIECTBAMH.

Ilpaxmuueckas paboma. IlonyuyeHue HEOPraHMUECKUX BELIECTB B XHMMHUYECKOW JiabopaTopuu
[Tonyuenue cynbdaTta MeIu U3 MEAH, XJIOpU/Ia IIMHKA U3 IIMHKA.

Haensionvle nocobus, cxembl, TaOIUIIBI, IIAKATHI.

11. Ilpuzomoenenue pacmeopos 6 xumuueckou nadopamopuu u 6 6vimy. O3HAKOMIICHHE
yyalxcs ¢ IMpoLEecCOM pacTBOpPEHMs BellecTB. HachlllleHHbIe M IMEpEeCHIIEHHbIE PacTBOPBHI.
[IpuroroBieHue pacTBOPOB U UCIOJIB30BAHUE UX B )KU3HU.

Ipakxmuueckas paboma. IIpurotoBiaeHre pacTBOPOB BEIIECTB C ONpPEAEIEHHON KOHIIEHTpaluei
pacTBOpEHHOTO BellecTBa. [lonydeHne HachIEHHBIX U NEPECHIIIIEHHBIX PACTBOPOB, COCTABIIEHUE
U UCTOJIb30BaHUE IPaPUKOB PaCTBOPUMOCTH.

12-13. Kpucmannozuopamut. Kpuctramindeckoe coctosinue. CBoWCTBa KpUCTALIOB, CTPOCHUE U
POCT KpUCTAJIJIOB.

Ilpaxmuueckas paboma. TlonydeHue KpHUCTaINIOB COJIEd M3 BOJHBIX PACTBOPOB METOJOM
MEJIEHHOTO MCIIApEeHUs U MOCTENEHHOI0 OHMKEHHS TEMIIEpAaTyphbl pacTBopa (XJIOpU HATpHS,
MEIHBIN KYIOPOC, allFOMOKaIMEBbIe KBACIIbI).

Jomawnue onvimul IO BBIPATUBAHUIO KPUCTAIIOB XJIOPUJIAa HATPUS, caxapa.

14. 3anumamenvuvie onvimvi no meme: Xumuueckue peakyuu 6okpyz Hac. Iloxas
JIEMOHCTPALIMOHHBIX OIBITOB.

«Bynkan» Ha cTone

«3eJIEHBIH OTOHBY
«Bopna-karanuzarop»
«3BE3HBIN JOKIb)
«Pa3HonBeTHOE IIaMsI»
«Bopa 3axuraer Oymary»



15-18 .«Hepeass xumum»

Iloozomoexa Kk 0ekade ecmecmeeHHbIX HAYK

[ToaroroBka ydamuxcsi K IpOBEICHUIO JI€Kabl ECTECTBEHHBIX HayK. M3roTOBJICHHE IJIAKATOB C
MOCIIOBUIIAMH, TOTOBOPKaMHU, aOprU3MaMHU, BBITYCK CTEHTa3eT ¢ 3aHUMaTeIbHBIMU (haKTaMu.
Ilpogedenue uzp u KonKypcoe cpedu yuawjuxca 8knaccoé unenamu Kpyycka. CocTraBieHUE
KpPOCCBOP/IOB, pe0ycOB, MPOBEACHHUE UTP:

[ “Xumudeckas acradera”

Paznean 2. «[Ipukiiagnasi XumMus)

19-20. Xumusn 6 oObimy. O3HAKOMJICHHWE YYAIIUXCA C BUJIAMHU OBITOBBIX XHMHKATOB.
PasnoBugHOCTH MOIOIIUX cpeAcTB. Mcnonb3oBaHHE XMUMHYECKUX MATEpPHAIOB JUIsI PEMOHTA
KBapTHUp.

Ilpaxmuyeckas paboma. BrIBeicHHE TIATEH PyKABYMHBI, YSPHIII, )KHUPA.

Harnsigabie cpencTsa: miakarthl, TaOJIUIbI, 00pa3libl MOIOIUX CPE/ICTB.

21.IIpakmukym uccnedosanue «Morwuwyue cpedocmea 01a nocyov».

PaboTa ¢ 3TUKETKOM.

OmeiT 1. Onipeenienne KUCIOTHOCTH.

Omnpit 2. OnpeneneHne MbUIKOCTH.

OmpiT 3. CMBIBa€MOCTD CO CTaKaHa.

AnkerupoBanue. CoIMoI0rHuecKuil orpoc.

22. 3anamue - uzpa «MbliibHble ny361pU»

Koukypcsr:

[ Kto HanyeT caMblif 00JIBLION MTY3BIPB,

[] KTO HaxyeT MHOTO MaJICHbKUX ITy3bIpel
(] Yet my3sIpb JOJITO HE JIOMHET

[1 IToctpoenue Gurypsl u3 my3bipei

] HagyBaHue my3sIpsi B IIy3bIpE.

23-24. Xumusn 6 npupode. CooOlieHUs y4yallUMUCA O TPUPOJHBIX  SBJICHUSIX,
COINPOBOXKAAIOIIMMHCI XUMHUYECKUMHU TpoleccaMu. [IpoBeneHne 3aHMMATEIbHBIX ONBITOB IO
TeMe « XUMUs B IPUPOJIEN.

Llemoncmpayus onvimos:

[J XuMHuecKre BOIOPOCIU

[] TémHo-cepas 3mes

] OpuruHaiabHOE S0

[J MUHEpaIbHBIA «XaMEICOH»



25. Xumusa u meouyuna. DopMupoBanre "HPOPMALMOHHOHN KyIbTypbl ydamuxcs. CocTaBieHHe
U YTEHUE JO0KIAJ0B U pedepaToB.

Yemuwiii orcypnan Ha TeMy XUMMSL 1 MEUIMHA.

26. IIpakmukym - uccneooeanue « Yuncouy.

Brictymienne yuenuka ¢ gokiaanom «llaryOHoe BIMsSHUE YUIICOB HA YETIOBEKAY.

Pabora B rpymnmnax. J{is uccienoanus 6epeTcst He MeHe 3 pa3HbIX YIIAKOBOK YUIICOB (JTy4Ille, €CIIU
JeTH TIpUHECYT MX caMu). Bce pesynbrarel 3aHOcsATCs B Tabmuiy. Omnpenensercss oOBEKT U
peIMeT HCCIeI0BaHus.

OmeiT 1. PaboTa ¢ aTUKeTKaMu

OmnpiT 2. U3yuenne GpU3NIeCKUX CBONCTB YUIICOB:

(] JIOMKOCTB,

[] pacTBOpeHME B BOJE,
[ HanaBnMBaHue OyMaXHOU caneTKON ISl ONpEAeNICHHs KOJIMYECTBA )KUPa
[] BKyCOBBIE KaueCTBa.

OmnpiT 3. ['OopeHue uumncos.

OmpiT 4. [IpoBepka Ha HAJIMUKE Kpaxmaia. ONbIT TPOBOJUTCS C TOMOIIBIO CIIMPTOBOTO PacTBOpa
fona. YUeHUKU CPaBHUBAIOT MHTEHCUBHOCTh OKPAIIMBAHHUS.

Omnpit 5. PacTBOpeHNE YUIICOB B KUCIIOTE U ILIETIOYH.

Jlanee rpymmbl TOTOBST 5 BOMPOCOB AJIsi COLIMOJIOTHYECKOT0 ONPOCa YUEHUKOB IIKOIIBI.

27. Ipakmuxym - uccneoosanue «Moposricenoe»

Brictymenne yuenuka ¢ gokiaagoM «O MoJib3e U Bpeae MOPOKEHOT 0.

Pabora B rpynmax. Jlns uccnenoBaHus Oepercss HE MEHE 3 pa3HbIX BUJOB MOpoxeHoro. Bce
pe3yNbTaThl aHAIOTUYHO 3aHOCATCS B Tabnuiy. Onpenensercs 00beKT U MpeIMeT UCCIeA0BaHuUS.
OmerT 1. PaboTa ¢ aTuKeTKaMu

Omnpit 2. U3ydyenne Gpu3nueckux CBOMCTB MOPOKEHOTO.

Yyaiuecss MOTYT CaMH MPEAJIOKUTH SKCIIEPUMEHT.

Omnpit 3. KcanTonpoTenHoBas peaxiusi.

B npoOupky noMmemiaroT MOpokeHoe, J00aBISIIOT a30THYIO0 KUCIOTY U HarpeBaroT. [losBrnenue
JKEJITOTO OKpalIMBaHUs MOKa3bIBAET HANUUYUeE OesKa (HaJlndie apoMaTUYeCKUX aMUHOKHUCIIOT).
OmnbIT 4. OGHapyKeHHE YTIEBO/IOB.

B npobupky nomemaroT MOpokeHoe, 100aBIAI0T 1MII. THAPOKCHIA HATPUS U HECKOJIBKO Karellb
cynbdara meau (11), nepememnBatot. [TosiBNeHEe SPKO-CHHETO OKpAIIMBaHKs CBUAETENBCTBYET O
HaJIMYUU MHOTOATOMHBIX ciUpTOB. [lomydeHHbIi pacTBOp HarpeBaroT Ha CIUPTOBKE. [ napokcu
menu (II) mpu aToM BoccTanaBiuBaercs 10 opaHxxeBoro CuOH, koTopslit 3aTeM pasnaraercs 10
Cu20 xpacHoro 11Beta. B xo/1e peakiui MokeT 00pa3oBaThCs U MeIb («METHOE 3€PKATIO»).

28. IIpakmuxym - uccneooeanue «Illoxonao»

BricTynnenue yuenuka c qoxiiagoM «O 1onb3e U Bpee MOoKOoaaay.



Pabora B rpymmax. Jlns uccnenoBaHus Oepercss HE MeHE 3 pa3HBIX BUAOB IIOKojdanga. Bee
pe3yNbTaThl aHAJIOTUYHO 3aHOCATCS B Tabnuiy. Onpenensercs o0beKT U MpeIMET UCCIe0BaHuUs.
Omnpit 1. Pabora ¢ aTUKETKAMU

OmnpiT 2. U3yueHnune GpU3NIECKUX CBOMCTB IIOKOJIaa.

[] I1Ber, 3anax, BKYC, IOMKOCTb, pACTBOPUMOCTb B BOJIE

[1 O6Hapy:xeHue XKMpOB — pa3MUHAEM IIOKOJaJ Ha OyMaxkHOW caiderke, HaIHuHUEe >KUPHOTO
MATHA YKa3bIBACT HA HAJIMYUE HEMPEIEIbHbIX KUPOB.

Omnpit 3. OGHapyXeHHE B IIOKOJIA/I€ YIIEBOIOB.

HacpimaeM B mpoOHpKy TEPTHIA ILIOKONAA W MpUIMBaeM BOJbl. BceTpsixuBaeMm conaepkumoe
POOUPKH HECKOIBKO pa3 u puibTpyem. [lodaBnsiem k punbrpaty 1 M eqkoro Harpa NaOH u 2-
3 karum pactBopa cyibdara meau(Il) CuSO4. BerpsxuBaem npobupky. [TosBisiercs spko-cunee
oKparmBaHue. Takyro peakiuo JaéT caxaposa, MpeicTaBIsionas co00i MHOTOATOMHBIH CITUPT.
Omnbit 4. KcaHTONPOTEHMHOBAS PEAKITUA.

Hacpimaem B mpoOupKy TEPTHIN MIOKOIAT U IPUIMBAaEM 2-3 MII BOJIbL. BeTpsaxuBaeM coaepkuMoe
MPOOUPKH HECKOJIbKO pa3 u ¢uibTpyeM. [lpunuBaem k ¢uibTpaTy, coOI01as OCTOPOKHOCTD,
KOHLEHTPUPOBaHHYIO a30THYI0 Kuciaory HNO3. Harpeaem nonyueHnyiro cmech. HaOmtomaem
KENTOE OKpallBaHKe, Mepexosinee B OpaHKeBO-KENTOE MpH 100aBneHuu 25%-Horo pactBopa
amMmuaka. Takylo peaklMiO JAl0T OCTaTKU apOMAaTHUYECKUX aMUHOKHUCIIOT, BXOJSLIME B COCTaB
0eNKOB MIOKOJIa/a.

29. IIpakmuxym - uccnedoganue «,Kesamenvnas pezunkay

BricTymienne yueHUKOB ¢ Jaokiagamu: «lctopus >keBaTenbHOW pe3HHKU», <«OKeBarenbHas
pe3uHKa: 0eqa Wik TPEHUHT JJIs1 3yOOB?».

Pabora B rpymnmax.

Omnpit 1. Pabota ¢ aTHKETKAMU.

OmnbIT 2. 3ydyeHue Gpu3nuecKkux CBOMCTB:

(1 ITpoBepka Ha pacTsHKUMOCTB. JKeBaTeNbHYI0 PE3UHKY HEOOXO0IMMO XOPOIIO pa3KeBaTb, 3aTeM
MaKCHUMaJIbHO PACTAHYTh U U3MEPUTH JINHEHKOM.

l HpOBepKa Ha JOJITOBPEMCHHOCTH BKYCa. B rpyare y4€HUKHU OJHOBPEMEHHO HAYUHAIOT KCBATh
PAa3HBIC KEBATCIIbHBIC PE3MHKH, U 3aCCKAIOT BPEMs ITOKA BKYC HE npoﬁ):[eT.

OmnerT 3. Hanmuune kpacuTenei.

JKeBarenbHyl0 pE3MHKY Hape3aloT KycOYKaMu M OmyckaroT B Bony. IlepememmBaror. Ilpn
HaJIMYUU KpacuTesel, BoJa OKpalinBaeTcs.

Omnpit 4. OnpeneneHre KUCIOTHOCTH.

B npo6upku u3 onpiTa 3 MoMenaT yHUBEPCATbHYIO HHIUKATOPHYIO OyMaxkky. [1o pesynbTaTtam
OKpAILMBaHUs ONPEACIISIOT CPENyY.

Omnpit 5. OGHapyXeHHe MOICTaCTUTENEH.

B npo6upky nmoMmeniaroT Nope3aHHyo )KeBaTENbHYI0 PE3UHKY U MPHIINBAIOT 5 Mi1 96 % 3TUII0BOTO
cnupra. [Ipobupky 3aKkppIBatoT MpoOKONH M MHTEHCUBHO BCTPSAXHUBAIOT B TeueHUe 1 MuH. 3aTem
cMech QUIBTPYIOT U B (WIbTpaTe ONPEACISAIOT MPHUCYTCTBUE MOACIAacTUTeNe (caxapo3sl,
copOuTa, KCUJINTA, MAHHUTA), SIBJISIOIINXCS MHOTOATOMHBIMHU CIIUpPTaMHU. J{J1s1 3TOro K pacTBopy
npuauBaroT 1 M pacteopa NaOH



u 1-2 kammu pactBopa CuSO4. Cmech B30anTeiBaroT. llosiBiisieTcss XapakTepHOE SPKO-CHHEE
OKpallliBaHue (KaueCTBEHHAsl PeaKIlysl HA MHOTOATOMHBIE CITUPTBHI).

30. Taitnwt 60001.

Camoe HEeOOBIKHOBEHHOE BEILECTBO — Boja. Boia — ocHOBa JKM3HU. AHOMAIUU U TalHbI BOJBL.
N3yuenne BOABI SAMOHCKUM yueHBbIM Macapy DMOTO: yMEHHUE BOJIbI CIYHIATh MY3BIKY, 100pbIe
CJI0Ba M MOJMTBBI, YMEHUE OTPULATEIIBHO pEarupoBaTh Ha 3arpsA3HEHUs, CKBEPHOCIOBUS,
KOMITBIOTEPHI 1 MOOMIIbHBIE Tenedonbl. JKuBas u MepTBas Boja. Jleunmcs Boaoi.

31. Ilpakmukym ucciedosanue «l azuposannvie HanumKu»

BoicTynnenue yuenuka c joxkiiagoM «BiinsHue ra3upoBaHHbIX HAIIUTKOB HA 3J10POBbE YETIOBEKA.
Pabora B rpynmax. [[ns uccnenoBanusi 6epercss HE MeHE 3 pa3HBIX BUIOB MOpPOKeHOro. Bce
pe3yIbTaThl AaHAIOTUYHO 3aHOCTCA B TAOIHILY.

Ompit 1. Pabota ¢ aTHKETKAMU.

Omnpit 2. OGHapyXeHUE caxapa BbIIIApPUBAHUEM.

Omnbit 3. OnpeneneHue Kuca0THOCTH.

OmnpezensieM ¢ TOMOIIBIO YHUBEPCATBHON HHAMKATOPHOU OYMaXKKH.

OmnpiT 4. ONBIT ¢ KYPUHBIM MSICOM.

32. Ilpakmuxym uccneoosanue «MunepanvHoie 600b1»

33. Ilpakmukym uccneoosanue « 4aivy

BeicTynenue yyanmxcs ¢ 1okinanom «llonesHbie cBOMCTBA Yasi»:

OmneiT 1. PaccmarpuBanye 4anHOK.

OmnpiT 2. BivsiHuE KUCIOTHI U IIETI0YH HA 3aBaPEHHBIN Yai.

34. Ilpakmuxym uccineooeanue «Monoko»

INJIAHUPYEMBIE PE3YJIbTATbBI

JINYHOCTHBIMH pe3yJIbTATAMM H3yUEHUs TPOTPAMMBI SIBIISIOTCS

e TOTOBHOCTb M CIIOCOOHOCTh K CAMOPa3BUTHUIO M CaMOOOPa30BaHUIO HAa OCHOBE
MOTHBAIUH K O0YUCHHIO U TTO3HAHUIO;

o (opMUPOBAaHUE OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHBIM
MOCTYTIKaM;

e IIEJIOCTHOE MHPOBO33pPEHUE, COOTBETCTBYIOIIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U OOIIECTBEHHON MPAKTUKH;

e CcOPMHPOBAHHOCTH IICHHOCTH 37J0POBOT0 U OE30MMaCHOT0 00pa3a KU3HH;

e C(OPpMHUPOBAHHOCTH OCHOB 3KOJOTMYECKOM KYJIbTYpbl, COOTBETCTBYIOILEH
COBPEMEHHOMY  YPOBHIO  OKOJIOTUYECKOT'O  MBIIUICHUS, HaJW4YMe  OIbITa
HKOJIOTHYECKH OPHUEHTUPOBAHHOW pPEeQIIEKCUBHO-OLICHOYHON M TMPAKTHUYECKON
NeSITETFHOCTHU B )KU3HEHHBIX CUTYAIHSIX (TOTOBHOCTH K UCCIICAOBAHUIO TTPUPO/IBI).

MeTtanpeaMeTHbIe pe3yJIbTAThI:

e ydacTH€ B MPOEKTHO-HCCIEAOBATEIbCKON EATENbHOCTH (COCTaBlIEHUE IUIAaHA,
HCII0JIb30BaHKE MTPUOOPOB, (hOpMYTUPOBKA BHIBOJOB U T. I1.);

o (opmupoBanue npuemMoB paboThl ¢ HHPOPMALIMEH, TPEACTABICHHOW B Pa3TUYHON
dbopme (Tabnuipl, rpadUKu, PUCYHKH U T. J.), HA PA3TUYHBIX HOCUTENSIX (KHUTH,
WuTepHeT, nepuoanyecKue u3ianus 1 T. 1.);

e DPa3BUTHE KOMMYHHKATHBHBIX yYMEHUH W OBJIAJICHHE OMBITOM MEXKIMYHOCTHOMH
KOMMYHUKaluu (BeeHUE IUCKycCHH, paboTa B TpYMNax, BBICTYIUICHHE C
COOOIIICHUSAMH U T. 11.).

PeryasituBubie Y'Y /|

e OMpEAETATH LEeNb yYeOHOM NesITENFHOCTH C TIOMOIIBIO YUYUTENS U CAMOCTOSTEIBHO,

UCKaTh CPe/ICTBA €€ OCYIECTBICHHUS,



YYUTBCS CTaBUTh U (OPMYIHMPOBATH HOBBIC 3a7aud B ydeOe W TO3HABATEIHHOMN
NeSITeIbHOCTH;

YUUTbCA OOHApYXUBaTh U (HOPMYIUPOBATh YUeOHYIO MpOOJIEMY, BHIOUPATH TEMY
IPOEKTa;

COCTaBJIATh IUIAH BBINOJHEHMS 3aJad, pELIEeHUs MpoOJeM TBOPYECKOTO U
MOMCKOBOTO XapaKTEePa, BHIIIOJHEHUS IPOEKTa COBMECTHO C YUHUTEIIEM;
OCYILECTBJISITH  KOHTPOJIb CBOEH JIE€ATEJBHOCTH B IPOLECCE JTOCTUKECHMS
pe3yJibTara, CBEpSITh CBOM JIEUCTBHUSA C LIEIBIO U, IPU HEOOXOAUMOCTH, UCIPABIISATH
OIIINOKH;

OLICHMBAaTh IMPAaBWJIBHOCTh BBINOJHEHUS y4yeOHOW 3adaud, COOCTBEHHBIE
BO3MO>XHOCTH €€ pPEUICHUS;

IOHUMAaTh NPUYMHBI CBOEr0 HEyclexXxa M HaXOOUTh CIOCOOBI BBIXOJA M3 3TOM
CUTYallUU.

ITo3naBareabHblie Y'Y /]

AQHAM3UPOBATh OOBEKTHI C BBIJCIICHUEM CYIIECTBEHHBIX W HECYIIECTBEHHBIX
MIPU3HAKOB;

CPaBHUBATh 110 33JaHHBIM KPUTEPUSIM 2—3 00bEKTa, BhIIEIASA 2—3 CYIIECTBEHHBIX
MPU3HAKA;

MPOBOANUTH KJIACCU(PUKAIUIO MO 3aJaHHBIM KPUTEPUSIM CTPOUTH PACCYXKICHHUS B
dbopme IpOCThIX CyxkACHUN 00 00BEKTE, €ro CBOMCTBAX, CBA3SIX;

YCTaHABIMUBATH  IOCJIEIOBATEIBHOCTh COOBITHI, aHaJOTMU W  TMPUYUHHO-
CJIC/ICTBEHHBIE CBSI3H;

ONpEeNENsATh  IOCIEAOBATEIbHOCTh  BBINOJHEHHUS  JCHCTBUM,  COCTaBIATH
MPOCTEUIYI0 UHCTPYKIUIO U3 4—5 111aroB;

MOHUMAaTh MUHGPOPMAIIUIO, MPECTABICHHYI0O B HESIBHOM BHUJE (BBIIACISET OOIIUIA
MPU3HAK TPYIIBI SJIEMEHTOB, XapaKTepU3yeT SBJICHUE 10 €ro OMHCAHUIO);
COTIOCTABJISITh U OTOMpaTh HWH(OpMANMIO, TONYYCHHYIO U3  Pa3IMYHBIX
HMCTOYHHUKOB (CIIOBApH, SHIUKIIONEINHN, CIIPABOYHUKH, ICKTPOHHBIC JUCKHU, CETh
HNutepHer);

MpeACTaBIATh HHPOPMAIMIO B BUJE TAOIHUIl, CXEM, OMIOPHOTO KOHCIEKTa, B TOM
yucie ¢ npumeHenuem cpeacts MKT.

KommyHnukaruBubie YY /|

OpPraHn30BbIBATH yqe6ﬂoe COTPpYAHHUYICCTBO M COBMCCTHYIO HACATCIIBHOCTL C
YUYHUTCIICM U CBCPCTHUKAMM,

paboTaTh MHAMBUIAYAJIBHO U B Ipynne (pacrpeaensTh poiu, J0rOBapuBaThCs APYyT
¢ Ipyrom);

HaXOIUTb 06HI€€ pPEeICHUC W PaspCliaThb KOH(l)J'II/IKTI)I Ha OCHOBC CorJiaCoBaHUs
MMO3UIINI;

npenBUIETh (MPOTHO3UPOBATH) MOCIEICTBUS KOJUIEKTUBHBIX PEILICHU;
bopmMyIHpOBaTh, APrYMEHTUPOBATH M OTCTaWBATh CBOE MHEHHE;

0(QOPMIISITH CBOM MBICIIA B YCTHOM U MUCHbMEHHON peUH C yUETOM CBOMX YUEOHBIX
Y )KU3HEHHBIX PEUEBBIX CUTyallMid, B TOM 4yucie ¢ npuMeHeHueM cpeacts UKT;

IIpeaMeTHBIMU pe3yJibTaTaAMM U3YUCHUS Kypca SIBISIOTCS:
Obyuarowutics HaAyuumcs.:

XapaKTCpHu30BaTb OCHOBHBIC MCTOJAbI ITO3HAHUAA: Ha6J'IIO)ICHI/IC, HU3MEPCHUC,
OKCIICPUMCHT,



BBITIOJIHATh HENOCPEACTBEHHbIE HAOIIOJEHUS W IPOU3BOAMTH aHAJIU3 CBOMCTB
BEIIECTB U SIBICHUH, IPOUCXOAIINX C BELIECTBAMU;

coOroaTh NpaBuiia 6e30nacHOi pabOThl IPU MPOBEACHUH OIBITOB; MTOJIb30BATHCS
1a00opaTOpHBIM 000PYIOBaHUEM U TOCYI0H;

OLICHMBATh BIMSAHUE XUMHUUECKOTO 3arpsi3HEHUS OKPYKAIOIEH Cpe/ibl HA OPraHu3M
YEJI0BEKa;

IpaMOTHO 00paliaThes C BEIIECTBAMU B TIOBCETHEBHOM KU3HU 3HAHNE XUMHUYECKOI
NOCYZBbl U IPOCTEHIIET0 XUMUYECKOTO O0OPYAOBAHHUS;

0TOMpaTh MHPOPMALIMIO U CO3/1aBaTh IMPOEKTHI IO TEMaM UCCIIEIOBaHMS;
UCIOJIb30BAaTh IPU NPOBEIEHUM MPAKTUYECKUX padborT wuHCTpymMeHThl MKT
(madpoBeie nadopatopun  Apxumen, PASCO) nans 3amucu u  006paboOTKH
UH(pOpMaIMH, TOTOBUTh HEOOJIBIINE NTPE3EHTALNY IO pe3yIbTaTaM HaOIIOACHUN U
OTIBITOB;

[OJIb30BaThCsl  IPOCTBIMM ~ HAaBBIKAMH  CAMOKOHTPOJIS, CAaMOYYBCTBUS — JUIA
COXpaHEHMsI 370pPOBbS, OCO3HAHHO BBIIOJHATH PEXKHUM JHS, [paBUia
PaIMOHAIBHOTO MUTAHUS ¥ TNIHOW TUTHEHBI.

TEMATHYECKOE INTAHUPOBAHUE

HanmenoBanue KosuvecTBO 4acoB DJIeKTPOHHbIE
Ne pa3aesioB u (uudposbie)
IMpakTn4yeckue
n/m Tem Bcero o0pa3oBaTe/ibHbIE
padoThI
NMPOrpamMMbl pecypchl
Xumuyeckas
1 18 9 bubmuoreka [JOK
nabopaTopus
[Tpuknagnas
2 P 18 9 bu6mmoreka [IOK
XUMUS




ITOYPOYHOE IINTAHUPOBAHHUE

IlepeyeHb pa3/ie/ioB U TeM, KoJu4ecTBo | Onucanue
M0CJ1e/I0BATEJIBLHOCTD UX U3yYeHUsI 4YacoB Ha MaTepuaIbHO-
Ne U3ydeHue TEeXHHYECKOro H
n/n KaxKI0M yueOHo-
TeMbI METO/IMY€eCKOro
o0ecneyeHust
1 Bsenenue 1 Hcnons3zoBanue
2 O3HakoMJICHHE ¢ KAOWHETOM XUMHH U u3ydenue | 1 o0opynoBaHus
MIPABIJI TEXHUKH 0€30MaCHOCTH nentpa «Touka
3 3HAaKOMCTBO C Ja00paTOPHBIM 000PYIOBaHHEM 1 poctay
4 XpaHeHHE MaTepUaIOB H PEaKTHBOB B 1
XUMHYECKOH JIabopaTopuu
5 HarpeBaTenbHbie TPUOOPHI U MOTB30BaHUE UMH. | 1
6 B3BemmBanue, GuIbTpOBaHHE U MIEPETOHKA 1
7 BrlnapuBanue v KpUCTAIUTU3AINS 1
8 OcHoBHbIE IIPUEMBI paOOTHI C TBEPIBIMH, 1
KUJKUMH, Ta3000pa3HBIMU BEIIECTBAMH.
JlabopaTopHbIE CIIOCOOBI MOTYICHHUS
HEOPraHMYECKUX BEIIECTB
OcHoBHBIE TIPHUEMBI paObOTHI C TBEPIBIMH, 1
9 KUJIKUMU, Ta3000pa3HBIMU BEIIICCTBAMH.
JlabopatopHble CIOCOOBI MOTYYESHUS
HEOPraHMYECKUX BEIICCTB
10 | OcHoBHBIE TpUEMBI PAaOOTHI C TBEPBIMU, 1
KUJIKUMU, Ta3000pa3HBIMU BEIICCTBAMH.
JlabopatopHble CIOCOOBI MOTYYESHUS
HEOPTaHMYECKUX BEIICCTB
11 | [IpuroroBieHHe pacTBOPOB B XMMUYECKOMH 1
nabopaTopuu U B OBITY
12 | Kpucramnoruapatsl. BeipamuBanue caia u3
KPHCTAJJIOB
13 | Kpucramnoruapatsl. BeipamuBanue caia u3
KPHUCTAJJIOB
14 | 3aHuMaTeNnbHbIE OMBITHI O TeMe: «Xumuueckue | 1
pEaKIu BOKPYT HAC»
15 | IIpoBeneHue AMAAKTHUECKUX UTP: 1
[J KTO BHUMATEIbHEE
[] kTO OBICTpEE U MyyUIlIe
[] y3Hall BEIIECTBO
[] y3Haii IBJICHUE
16 | IloaroToBka K JeKa/ie €CTECTBEHHBIX HAYK 1
17 | IloaroroBka K JeKajie €CTECTBEHHBIX HAYK 1
18 | IloaroToBka K JieKa/ie €CTECTBEHHBIX HAYK 1
19 | Xumus B ObITy 1
20 | Xumus B ObITY 1
21 | Ipaktukym uccienoBanue «Motomue cpenctea | 1
JUTSI TIOCYJTBI»
22 | 3aHsATHE - UTpa «MBUTBHBIC TTY3BIPH» 1
23 | Xumus B IpupoJie 1




24 | Xumus B Ipupojie 1
25 | Xumus u Mequiaa 1
25 | IlpakTtukym uccnenoBanue «YUICh 1
27 | llpakTukym uccaenoBanue «MopoxeHoe 1
28 | IIpaktukym uccnenoBanue «lllokomamn 1
29 | Ilpaktukym uccrienoBanue «JKeparenbHas 1
pE3UHKa»
30 | TaitHel BOOBI 1
31 | Ilpaktukym uccnenoBanue «I a3upoBaHHBIC 1
HAITUTKN
32 | [Ipaktukym uccienoBanue «MuHepalbHbIC 1
BOJIBI»
33 | llpaktukym uccienoBanue «Yai» 1
34 | Ilpaktukym uccienoBanue «MOJIOKO» 1
35 | [Ipaktukym uccaenoBanue «MoOJOKO» 1
36 | Ipaktukym uccaenoBanue «MoOJOKO» 1
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