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NHOOPMAIMOHAS KAPTA TPOI'PAMMBbI

1. Yupexnenue

Ounuan MyHHIUNAIBHOTO OI0/PKETHOTO 00111€00pa30BaTeIbHOTO
yupexaenue «PxakcuHckas cpenss o0uieoopazoBarenbHast
mkosia Nel um. H.M.®posoBay B 11. YakuHo PxakcuHcKoro

paiiona TamOoBcKoli oOnacTu

2. TlonHoe Ha3BaHUE POTrPaMMBbl

JlomomaUTETRHAS 00IIe00pa3oBaTeIbHAas 00IIepa3BUBAOIIAS
nporpamMma «3aHUMaTelIbHAS XUMHUSI»

3. CBenenus 00 aBTOpax:

3.1. ®.1.0., 101KHOCTD

IIIeBmoBa JIrommuna I'eHHanpeBHA, TIeAaror TOMOJIHUTEIHLHOTO
o0pa3zoBaHus

4. CBeneHust 0 mporpaMmme:

4.1. HopmaTtuBHas 6a3a

- ®enepanbHblil 3aK0H 0T 29 nekadpst 2012 roga Ne273-D3 «O6
obpazoBanun B Poccuiickoit denepanuny;

-Konnenmus pa3BuTHs JOMOJTHATEIIHLHOTO 00pa30BaHUS AETEH
(yrBeprkzieHa pacnopsbkeHueM IlpaBurensctBa Poccuiickoit
®denepanun ot 31 mapta 2022 1.Ne 678-p);

- Tlopsimok opraHW3anuyd M OCYIIECTBICHHS 00pa30BaTebHON
NEeSTeIbHOCTH 10 JIOMOJIHUTENBHBIM  00111€00pa30BaTeIbHBIM
porpaMmmMam (yTBEpXKICH [Tpukazom MunucrtepcTBa
oOpaszoBanusi u Hayku Poccuiickoit ®denepanun (MunoOpHAYKH
Poccun) ot 9 HOs10pst 2018 1.Ne196

- Meronuyeckne  peKOMEHAALMHU MO  MPOEKTHPOBAHUIO
NOTIOTHUTEIBHBIX ~ OOILIEpa3BUBAIOLIUX MporpaMMm  (BKIHOYAs
Pa3HOYPOBHEBBIE TpOorpamMmbl) (pazpadboTraHHbple MUHOOpHAYKH
Poccun COBMECTHO ¢ TAOY BO «MOCKOBCKHI1
rOCy/IapCTBEHHbBIN MEAArOrnYecKuii YHUBEPCUTETY.

- @deaepanbHBIN MPOEKT «YCHEX KAKIOT0 peOEHKa»
HAI[MOHAJILHOTO MpoekTa «O0pa3zoBaHuE»

- YcTaB MyHUILIMIIATIBHOTO OHOIKETHOTO 00111e00pa30BaTEIbHOTO
yupexxaeHne «PxakcuHckas cpenHss o01eoopazoBaTenbHas
mkoia Nel um. H.M.®ponosa»

4.2. O6nactb NpUMEHEHHUS

JOIIOJIHUTCIIBHOC O6p330BaHI/IC

4.3. HarpaBJeHHOCTb €CTECTBEHHOHAYYHasI
4.4. Tun mporpamMMsI Mo pUIIMPOBaHHAS
4.5. YpoBeHb OCBOCHUS CTapTOBBIH

IPOrpamMMmBbl

4.6. Bun nporpaMmsl

JOIIOJTHUTCIIbHAaA o6meo 6p2130BaTCJ'ILHa}I 06H_Iep8.3BI/IBaIOH_Ia$I

4.7. Bo3pact ydamuxcs 1no
nporpamme

14-17 ner




4.8. TIpoaomKUTENBHOCTh
oOyueHus

1 ron, 72 y4eOHBIX Yaca




1. KOMIIVIEKC OCHOBHbBIX XAPAKTPEPUCTHUK
JIOMMOJIHUTEJIbHOM OBIIIEOBPA30OBATEJILHOM TPOI'PAMMBI

1.1. TOACHHUTEJIBHAS 3AITUCKA

HanpagBJjieHHOCTH IPOrpaMMBbl.

JlononHuTenbHas oO1eo0opa3oBarTebHast oOlepa3BuBaIias  MporpaMma
«3aHUMATEIbHAS  XUMUS» CTapTOBOTO YPOBHS HMEET €CTECTBCHHOHAYYHYIO
HaIpaBJICHHOCTh.  [Iporpamma HalpaBJICHa Ha pa3BUTHE U (OPMHPOBAHUEC Y

oOy4Jaromuxcs LEJOCTHOIO TMpeACTaBiIeHUs 00 OKpyXKawllel cpeiae Ha OCHOBE
NOJIyYEHHBIX XUMUYECKUX 3HAHUU.
HoBu3Ha nporpammsl

HoBu3Hoil 1aHHOW mporpaMMbl SIBISIETCS TO, YTO B OCHOBE JIEKHUT CHCTEMHO-
NEATENbHOCTHBIN NOIXO0M, KOTOPBIM CO31aET OCHOBY ISl CAMOCTOSITENIBHOTO YCHEIHOTO
YCBOCHHS O0Yy4YaroIMMUCS HOBBIX 3HAHUM, YMEHM, KOMIIETEHIIMHA, BUIOB U CIIOCOOOB
JESTENBHOCTH U 00€CTIeYnBaET COOTBETCTBHUE JEATEIBHOCTH O0YYaIOIIUXCS UX BO3PACTY
Y UHAMBUAYaITbHBIM OCOOEHHOCTSIM. DMOIMOHAIBHOE MEPEKUBAHUE MPOIECCa OTKPHITUS
SBJSECTCS. OCHOBOM MOTHMBALMM K 3HAHUAM, CTUMYJSITOPOM CaMOM YMCTBEHHOU
NEATENIbHOCTA B JIOCTMKEHHUM LEJEeW JIMYHOCTHOIO, COLUAIBHOIO M IO3HABATEIBHOI'O
pa3BUTHS 00YUYAIOIIHNXCS.

B nporpamme, kxpoMe TpaJUIIMOHHBIX METOJ0B OPraHU3ALUN 3aHITUN, UCIIOJIb3YIOTCS
MH(POPMAIIIOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH, o0opyaoBanue I1eHTpa «Touka
pocTay, YTO TO3BOJISIET NPOBOJAUTH XUMUYECKHW OSKCIEPHUMEHT Ha HOBOM, Ooiee
COBPEMEHHOM YPOBHE.

AKTYaJIbHOCTH NPOTrPaMMbI

3HaHus, MOJydyaeMble B IIKOJE MO XHMHUHU, Mbl HE OUYEHb YAaCTO MCIOJIb3YEM B
IIOBCETHEBHON JXM3HHU, KOHEYHO, €CJIM Mbl HE CBA3QJIM CBOIO XXW3Hb C XHMHEH B
npodeccuoHaIbHOM IUIaHe. TeM He MeHee, 3TOT NMPEAMET MOXKET CTaTb UCTOYHHUKOM
3HaHUM O MpoLeccax B OKPYKAIOIIEM MHUpPE, TaK, KaK TOJBKO IPU U3YYCHUU XUMUU MBI
3HAKOMHMMCSI C COCTaBOM BEILECTB Ha Halled 3emie. brarogaps 3ToMy Mbl y3HaeM,
KaKUM 00pa3oM 3T BEILECTBA BIMIIOT HA MPOLIECCHI )KU3HEIEATEIbHOCTH OpraHu3Ma, J1a
U B I[IEJIOM Ha camy JKM3Hb YEJIOBEKAa, YTO IOJE3HO HAM M B KaKMX KOJWUYECTBAX M,
HAaKOHEI], YTO BPEIHO U 10 KaKOU CTEIECHHU.

IIpennaraemass nmporpaMma HMMEET €CTECTBEHHOHAYYHYIO HAIIPaBICHHOCTb, KOTOpas
SBIIICTCS BAXHBIM HANpPABICHHEM B pa3BUTUU W (OPMHPOBAHWU Y IIKOJHLHUKOB
[IEPBOHAYAJIBHOIO LIEJIOCTHOIO MPEACTAaBICHUS O MHUPE Ha OCHOBE COOOIIEHHS UM
HEKOTOPBIX XUMUYECKUX 3HAHUN .

B mponecce m3ydeHHs TaHHOrO Kypca, y4allUMecs COBEPIICHCTBYIOT INPAKTHYECKHE
YMEHUS, CIOCOOHOCTh OpPHUEHTHPOBAaTHCS B MHpPE pPa3HOOOPA3HBIX XHMHYECKUX



MaTepualioB, OCO3HAIOT MPAKTUYECKYI0 IEHHOCTb XHWMHMYECKHX 3HaHUH, UX
OOLIEKYIbTYPHOE 3HAUEHHE JI1 00pa30BaHHOIO yesoBeKa. PenieHue 3agad pa3auyHOro
COJIep KaHUs SIBJISIETCA HEOTHEMJIEMOM 4YaCThblO XMMHUYECKOTro oOpa3oBaHus. Pemenue
3a/lay BOCHMTHIBAECT Yy YYAIIUXCSH TPYAOTIOOUE, IENIeyCTPEMIIEHHOCTb, CIIOCOOCTBYET
OCYIIECTBJICHUIO TOJUTEXHU3MA, CBSI3HM OOYYEHHS C KHU3HbIO, MPO(PECCHOHATBHOU
OpUEHTAllMK, BbIPAOATHIBAET MHUPOBO33pEHUE, (POPMUPYET HABBIKM JIOTUYECKOIO
MBIIIICHHUS.

Heo6xoauMocTh BBeZIeHUS JaHHOTO Kypca 00yCJIOBIIEHa HEIOCTATOYHOM MPUKIIATHON
HaAIpPaBJIEHHOCTHIO 0a30BOro Kypca xumuu 8-9 knacca. Kypc HampaBieH Ha MOBBIILIEHHE
UHTepeca K Hayke XUMUU. OTIMYUTENBHOM 4YepTOil MporpaMMsbl SIBISIETCS TO, YTO B
U3Y4YeHHHM JaHHOTO Kypca HCIIOJIb30BaHbl MOHATHS, C KOTOPHIMU YYalllUeCs 3HAKOMBI,
OHM BCTPEYAIOTCS C HUMH €XKEJHEBHO. DTO Takue MOHSATHS, Kak muila U e€ cocras, a
TaKk)Ke BpeAHas W 1oje3Has numia. Yacto oy He 3aAyMbIBAlOTCA HaJl TEM, YTO OHU
€IST, HACKOJIBKO MHUTATENbHbl NPOAYKTHL. JlaHHBI Kypc BaXkKeH MOTOMY, YTO OH
OXBAaThIBAET TEOPETUUYECKUE OCHOBBI XMMHUH U MPAKTUYECKOE HA3HAUCHHE XUMUYECKHUX
BEIIECTB B TMIOBCEJHEBHOM >KW3HHU, I[IO3BOJSET pPACHIMPUTh 3HAHUS YYaIUXCS O
XUMHYECKUX METOJIaX aHaliHn3a, ClIocOOCTBYET OBJIAJICHUIO METOJUKAMH UCCIIEIOBAHMUS.
Kypc conmepxut omnepexaroniyro MHOOPMAIUIO 10 OPraHUYeCKON XMMHH, PACKPHIBAET
nepesl y4amuMHCS WHTEPECHbIE M BaXKHBIE CTOPOHBI MPAKTUYECKOTO HMCIOJIb30BaHUS
XUMHYECKUX 3HaHWM. [IpakTuyeckas HampaBiIeHHOCTh M3y4aeMOro Marepuaia Jeiaet
JaHHBIM Kypc OYeHb akTyalnbHbIM. CoJlepikaHHe Kypca TO3BOJIIET YYEHHUKY JIH000ro
YPOBHSI BKJIIOYUTHCA B y4eOHO-TIO3HABATENbHBIM TMpOIleCC W Ha JIOOOM dTare
JESITEIHHOCTH.

Ilenaroruyeckas nesiecoo0pa3HoCTb.

[legarormueckasi  11€€CO00OpPa3HOCTh  MPOTpPaMMBI CBA3aHA  C  BO3PACTHBIMU
OCOOCHHOCTSMH  JIeTe  jJaHHOTrO Bo3pacta 14-17  gjer:  1m00O03HATEIBHOCTD,
HAOJI0JaTeNIbHOCTh, HMHTEpPEC K XUMHUYECKHUM IpolleccaM; JKeJlaHueM paldoTaTth C
nabopaTopHBIM O00OpYAOBaHHEM; OBICTPOE OBJAJCHHE YMEHUSAMH W HaBblkamu. Kypc
HOCHUT Pa3BUBAIOIYI0, AESATEIbHOCTHYIO U MPAKTUYECKYIO HATPABIEHHOCTb.

OTianuynTebHasA 0COOCHHOCTH NMPOTrPaMMBbI

OmauuyumenvHoil 0COOEHHOCMbIO NPOZPAMMBL  SABIAETCA TO, YTO 3aHATHUS
npoBojsitcs B Llentpe «Touka pocta» ¢ MCHONB30BaHHEM O0OPYIOBaHUSA W IUGPPOBOU
nabopaTopuu Mo XUMHUHU. 3HAYUTENbHAA POJb B MPOTPAMME OTBOAUTCS XUMHYECKOMY
JKCIEepUMEHTy. Ha 3aHATHSAX BBINOJIHAKOTCS 3aHUMATEIBHBIE W HCCIEAOBATEIIbCKUE
nabopaTopHbIE OMBITHI, KOTOpPHIE HE BCErjJa MOTYT MPOBECTH Yydyalluecs B paMKax
IIKOJIBHOM MNPOrpaMMbl. XHMWYECKUWA SKCIEPUMEHT NPUMEHSETCS Yy4YalllUMUCS IS
YCBOGHHUSI HOBBIX 3HAHHM, TOCTAHOBKH MEPE]] HUMH MO3HABATEIbHBIX MpoOiaeM. Pemienue
WX, C HCIIOJIb30BAHUEM JKCIIEPUMEHTA, CTABUT YUYALIUXCS B MOJIOKEHUE UCCIIEA0BATEIIEH,



YTO, KaK MOKa3bIBAC€T MPAKTUKA, OKa3bIBACT IOJIOKUTEIHHOE BIUSHUE HA MOTHBAIIHIO
W3YUYCHUST XHUMUH.

Oco0eHHOCTRIO TPOTPAMMBI SABIICTCS €€ HMHTErPAaTHUBHBIA XapakTep, TaKk Kak OHa
OCHOBaHa Ha MaTepHalie XUMUH, (PU3uku, OUOIOTUH, UCTOPUH, Teorpapuu. ITO MOKAKET
oOy4aromuMcsl YHUBEPCAIbHBIA XapaKTep €CTECTBEHHOHAYYHOH JesATeNbHOCTU U OyJeT
CIIOCOOCTBOBATh YCTPAHEHHIO MICUXOJOTHYECKUX 0aphepoB, MEIIAIOIINX BUJIETh 00IIee B
pa3HBIX 001aCTAX 3HAHUI, OCBAaUBaTh HOBBIE CEPHI NCATEITHHOCTH.

Ajxpecat nporpamMmsl.

JlononautenbHas oOuieoOpazoBaTeabHas 00Iepa3BUBaiOLIasi MPOrpaMMa CTapTOBOTO
YpOBHSI «3aHUMAaTENbHAsT XUMUS» paccuMTaHa Ha paboTy ¢ 00ydarouuMHUCs B BO3pacTe
14-17 ner.

JlanHasi mporpaMma ajapecoBaHa HE TOJBKO TeM OOYyYaroluMcs, KOTOpbIE IOOAT
XHUMHIO ¥ UHTEPECYIOTCS €10, HO M TEeM, KTO CUYMTAaeT €€ CIOKHBIM, CKYYHBIM U
Oecrione3HpIM JIsi ceOsl IMIKOJIBHBIM TPEAMETOM, JANEKUM OT TMOBCEIHEBHOW >KU3HU
0OBIYHOTO YEJIOBEKA.

YcaoBust Ha6opa 00y4aOIIMXCH

Jlns oOydeHuss 1O JOMOJIHUTENIBHOW 00I11e00pa3oBaTebHON  00IIepa3BUBAIOIICH
IporpaMMe CTapTOBOTO YPOBHsI «3aHUMAaTENbHAs XUMUS» MPUHUMAIOTCSI BCE JKEJIaloIne
(He uMeronMe METUIIMHCKUX IMPOTHUBOINOKAa3aHUN) 0e3 mpeaBapuTelbHOro oTOopa. B
OJIHOM TpyIINe MOTYT 00y4aThCsl pa3HOBO3PACTHBIE JIETH.

Konn4yecTBo 00y4yaomuxcs
KonmnuectBo yuamuxcsi B 00beIMHEHNN «3aHUMAaTeNIbHass XUMUA» -12 4eloBek.
O0BEM 1 CPOK OCBOCHHS MPOTPAMMBI

[Iporpamma «3aHuMaTenbHasi XUMHS» CTapTOBOTO YPOBHA paccyuTaHa Ha 1 ron
oOydeHusi, 2 pa3a B HEJAEIN0, 00IIee KOTMYECTBO y4eOHBIX 4acoB — 72 yaca. 3aHATUA
npoBoAsATcs 1o 40 MUHYT.

DopMbI U PeKUM 3aHATHH
OOyuenue no mporpamMme «3aHUMaTeIbHAs XUMUS» CTAPTOBOTO YPOBHS paCCUUTAHO
Ha | rog 0Oy4yeHus: U TPOBOJUTCS B OUHOU (hopMme.
DOpMBI 3aHATHN:

no Koauvecmsy odoyyarowuxcs - no rpynmnam (12 genoBek), moarpynmnossie 3aHsATus (4-6
YeJIOBEK), MHWBUAYalIbHbIC 3aHATUS (OJapEHHBIE JETH).

O 0COOEHHOCMAM KOMMYHUKAMUBHO20 83aumMoldelicmaus Tieqarora M neren (JIeKIus,
cemuHap, JabopaTopHas paboTa, MPAKTHKyM, DKCKYPCHS, 3alldTa MUHU TPOEKTOB,
paboTa co crpaBOYHOM AUTEpaTypoH, pecypcamu Internet u t.1.);

no ouoakmuyeckou yenu (BBOJHOE 3aHATUE, 3aHATUE TO YIUIYOJCHUIO 3HAHUM,
MPAKTUYECKOE 3aHSITHE, 3aHSITHE IO CHCTeMaTu3alud U OOOOUIEHHIO 3HAaHWM, MO
KOHTPOJIIO 3HAHUM, YMEHUN U HaBBIKOB, KOMOMHUPOBAHHBIE ()OPMBI 3aHATHH ).



3aHATUA IO JNAHHOW NMPOTPAMME COCTOSAT M3 TEOPETUYECKOM M MPAKTUYECKOW YacTew,
npuyeM OoJibllee KOJIMYECTBO BPEMEHU 3aHUMAET MPAKTHYECKas YacTb.
@DOopMBbI OpraHU3aIuu AeATEIbHOCTH YYAIMXCs HA 3aHATUU |

o (pponmanvuas - Moaya MaTepraia BCEMY KOJUIEKTHBY, KOTJIa 00yJaronIruecs
CIIyIIAI0T 00BSCHEHUS Tie1arora U HaOII0Aal0T 32 IEMOHCTPAIIMOHHBIM SKPaHOM HJIH
dKpaHaMU KOMITBIOTEPOB Ha YUCHUUYECKHX Pa00OYMX MECTaX;

. UHOUBUOYANbHASL - CAMOCTOSITeNIbHAsT paboTa OO0ydyaloImMXCs C OKa3aHHEM
MeJaroroM TMOMOIMY YYalllUMCsI TP BO3HUKHOBEHWM 3aTPYIHCHUS, HE YMEHBIIas
AKTUBHOCTH YYCHHUKOB M COJICHCTBYS BhIPAOOTKHM HAaBBIKOB CAMOCTOSITEIIBHON PabOTHI;

. epynnogas -  KOTJa  y4allUMCA  TPEIOCTABISETCS  BO3MOXKHOCTH
CaMOCTOSITEJIbHO  TIOCTPOMTH  CBOIO  JICSITCIIbHOCTh HAa  OCHOBE  IPUHIUIIA
B3aMMO3aMEHSCMOCTH, OINYTHUTh IIOMOINb CO CTOPOHBI JAPYT Jpyra, y4ecThb
BO3MOKHOCTH Ka)KJIOTO Ha KOHKPETHOM 3Tare JesTeNbHOCTH. Bc€ 3T0 crmocoOcTByeT
0ojiee OBICTPOMY W KauyeCTBEHHOMY BBINMOJHEHUIO 3ajaHuii. OCOOBIM MPUEMOM IPHU
OpraHu3allid TPYMIOBOKW (GOpPMBI pabOThI SBISAETCS OPUCHTHUPOBAHHME JIETCH Ha
CO3/1aHUE TaK Ha3bIBAEMBIX MUHUTPYII WU MOATPYIII ¢ YIYETOM MX BO3pACTa U OIbITA
paboTHI.

Cxema BO3pPacTHOI0 U KOJIUYECTBEHHOI0 pacnpeaesieHus AeTeil Mo rpynmnam,
KOJIMYeCTBO 3AHATHI B HeJleJI10, UX NPOA0JIKUTEIbHOCTD.

Ton KonunuecTBo Pomee konmuuects(| [Ipogomkurensrocts | Obmiee Oo0r1ee
oOyueHUs [reil B TpyNIax@HITHHA B HEACITIO 3aHSATHS, Yac. KOJIMYECTBO |KOIMUECTBO
4acoB B YacoB B IO
HEJIEIIO
1 12 2 1x2 2 72

1.2 IEJIb U 3AJJAYU ITPOT'PAMMBbI
Heas : dopmupoBanue y 00ydaromuxcsi TIyOOKOT0 M YCTOWYMBOTO HMHTEpeca K
MHPY BEIIECTB W XUMHUYECKUX MPEBPAIICHUNA, NPUOOpEeTeHne HEOOXOANMMBIX
MPAKTUYECKUX YMEHHUIA U HaBBIKOB 110 J1a0OPATOPHOUN TEXHUKE.

3agaum NporpaMmabl:
Obpaszosamenvibie:
e popMHUpOBaHHUE U PA3BUTHE Y O0YYAIOIIMXCS 3HAHUH 00 OCHOBHBIX IMOHATHUAX XHMHH,
00 OKpy’KaroIleM MHUpe, 0 (PU3UUECKUX U XUMUYCCKUX SIBJICHUAX, O CTPOCHHH M COCTaBe
BEIIIECTB;

®3HAKOMCTBO C NpaBUJaMU TEXHUKH O€30MacHOCTU MpU pPadoTe ¢ XUMUYECKHUMU
BellleCTBaMU, Ja00OpaTOPHOI MOCYI0M U 000PYyI0BaHUEM;



eIpuOOpETEHNE HABBIKOB PAOOTHI

C XHUMHYCCKHMMH BCIICCTBAMU,

XUMHUYECKOU

nocynod u obopynoBaHue (mpoOupku, MmtatuB, (GaphopoBbIe YalIKHU, MUIETKHU,
[ITaTeIU, XUMUYECKUE CTaKaHbl, BODOHKU, XUMUYECKUE YCTAHOBKU U JP.);

e popMupoBaHHE NPAKTUYECKUX YMEHUN W HABBIKOB, HANPUMEP, YMEHHE PA3AENAThH
CMECH, HCIONb3ysl METOJAbl OTCTauBaHUs, (UIBTPOBAHUS, BBHIMAPUBAHUS; YMEHUS
HaOMI0AaTh U OOBSCHATH XUMHUYECKUE SIBICHHS, MPOUCXOMSIINE B MPUPOJE, OBITY,

JEMOHCTPUPYEMBIE  TEAArOTOM;

HCCJIOKHBIC XUMHWYCCKHUC OIIBIThI U OKCIICPUMCHTBI;

yMeHue paboTaTh C BelIEeCTBaMH,

® [I0JIyYEHHE DJIIEMEHTAPHBIX 3HAHUHN UCCIIEA0BATEIbCKON JESITEIbHOCTH.
Paseusarwue:

®PA3BHUTUC HABBIKOB I10 IMMPOBCACHUIO OIIBITOB U OKCIICPUMCHTOB,

®PAa3BUTHUC Ha6HIOI[aTCHBHOCTI/I, YMCEHMUA paCCyKAaThb, aHAJIU3UPOBATD,

BBIIIOJIHATH

®PAa3BUTUC HABLIKOB pe(i)JICKCI/II/I, T'OTOBHOCTHU K caM006pa303aHI/1}o U JIMYHOCTHOMY
CaMOOIIPCACIICHULIO,

®Pa3BUTUC YMCHUA TBOPUYCCKHU IMOAXOOUTH K PCUHICHUTO IOCTABJICHHOM 3a1a4H,

®PA3BUTUC ITO3HABATCIIBHOI'O MHTCPECA U O6p&3HOFO MBIIIJICHUA.
Bocnumamenvuwie:

®BOCIIMTAHHUC

AUCHUTUIMHUPOBAHHOCTH,

OTBCTCTBCHHOCTH,
OCICYCTPCMIICHHOCTH, IIPUBUTHA daKKYPATHOCTHU H OIIPATHOCTH,

caMOOpraHumn3anuu,

®pa3dBUTUC TPYAOBOIO BOCIIMTAHUA ITOCPCACTBOM CaMOCTOSITEIbHOM pa6OTI>I C

MCTOOAUKAMHU, TIPOBCACHHUA OKCIICPUMCHTOB H O6pa6OTKOﬁ HUX PC3YyJIbTATOB,;

(1)OpMI/IpOBaHI/I€ CCTCCTBCHHOHAYYHOI'O MHPOBO33PCHHA IMKOJIBHUKOB, pPa3BUTUC

JIMYHOCTHU pe6eHKa.

1.3. COAEP KAHME INTPOI'PAMMBI
Y4eOHBIH IJIAH IPOrPAMMBI
No | Ha3zBanue paszjena, TeMbI Komuuect | Teopus | [Ipakt | @opmbl
n/m BO 4acoB uKa aTrecranuu /
(Bcero) KOHTPOJIS
1. Benenue. Xumuueckasi jadoparopus (10 yac)

1.1 | BBoaHoe 3ausTHE.3HAKOMCTBO ¢ KAOMHETOM 1 1 AHKeTHUpOBaHUE
xumun. M3ydeHre npaBuil TEXHUKH cobecenoBaHue
0€30MMaCHOCTH.

1.2 | O6uue npaBuia npoBeAeHUs padboT B 2 1 1 Texymuit
naboparopuu. JIP «PaboTta ¢ XuMudecKuMu KOHTpPOJIb,
BEIIECTBAMU M 000PYAOBAHHEM) [TpakTikym

1.3 | [IP «IIpaBuna paboTsl ¢ 1uppoBOii 2 1 1 ITpakTukyM™,
nabopaTopHrel o XUMUN» TEeKYyILIUN

KOHTPOJIb

1.4 | TIpaBuia paboOThI CO CIIUPTOBKOM. 2 1 1 ITpakTukym,

JIP «3yueHue cTpoeHus IJIaMEeHU. [1€1arOrnYeCcKoe
Omnpenenenre TeMnepaTypsl MIaMEeHH C HAOIOICHIE
MTOMOIIBI0 JaTunKa NUGPOoBO JabopaToprm

1.5 | VYuebuoe HCCIIEIOBAHUE. Meronsl 2 11 1 TexymuitHabmron

HCCIIeIOBAHUSL. [Tpenmer, 00BeKT KOHTPOJIKTIPOC,

CHU




uccnenopanus. OdopmieHHE IPOEKTA.
ITP «Pabora ¢ mporpammoii PowerPoint,
CO3JJaHUE NIPE3CHTALIUIDY

Onpoc, NpakTUK
[IPaKTUKYM

yM

1.6

DKCKypcusi B XUMUYECKYIO JTAOOPaTOPHIO.

Tekymunit
KOHTPOJIb

2. Tlpuxaaanas xumus (19 yacon)

2.1

Xumus B ObITY

1

TectupoBanue,
0onpoc

2.2

[IpakTukym uccienoBanne «Moroniue
CpeAcTBa AJIS MOCYIbI»

HaGaronenue,
oTpoc,
IIPAKTUKYM

2.3

3ansTue - urpa « MbUIbHBIE ITY3BIPH»

Ilegarorunueckoe
HaOJIIOICHHE
omnpoc,
MPAKTUKYM

24

XuMus B IPUPOJIE

Hao0mronenue
oTIpocC

2.5

XHUMHS U YEJIOBEK

@poHT.
ompoc,
CaMOCTOSIT.
paborta

2.6

XuMusg 1 MeIUITHHA

Nupus. onpoc,
camocT.paboTa

2.7

BGJ'IKI/I, KHPBI, YIJI€BOJbI B IIMTAHUN YCJIOBCKA

Texymmit
KOHTPOJIb,
[IpakTukym

2.8

ButamMuHgbl

OpOoHT.
orpoc,
CaMOCTOSIT.
paborta

2.9

[Tumessie 1o0aBKH

OpoHT.
o1mpoc,
CaMOCTOSIT.
paborta

2.10

HpaKTI/IKYM - uccienoBanue «Humncen»

Texymmuit
KOHTPOJIb,
IIpakTukym

211

HpaKTI/IKYM - UCCIICJOBAHHUC «MOpO)I(CHO@»

Texymmuit
KOHTPOJIb,
IIpakTukym

2.12

[IpakTukym - uccnenosanue «lloxonam»

Texymmuit
KOHTPOJIb,
IIpakTukym

2.13

[IpakTukym - wuccnenoBanue <«OKeparenbHas
PE3UHKa»

Texymmit
KOHTpOJIb,
IIpakTukym

2.14

TaliHBI BOOBI

®poHT.
o1poc,
CaMOCTOAT.
pabota

2.15

HpaKTI/IKYM HUCCICIO0BaHUC ((Fa3I/Ip0BaHHBIC
HAaIITUTKN»

Texymun

KOHTPOJIb,




IIpakTukym

2.16 | [Ipaktukym uccnenoBanue «MuHepaabHbIE Texymuit
BO/JIbI» KOHTPOJIb,
IIpakTuKyMm
2.17 | IluBHOM aJIKOrOJIU3M ®poHT.
o1mpoc,
CaMOCTOSIT.
paborta
2.18 | Ilpaktuky™m uccnempoBanue «Yaii» Texymuii
KOHTPOJIb,
IIpakTHKyMm
2.19 | [Ipaktukym uccnegoBanue «Moaoko» Texymuit
KOHTPOJIb,
IIpakTukym
3. BemecrBa Ha KyxHe (13 yacoB)

3.1 | BemecTBa, ¢ KOTOPEIMH MBI BCTpEeYaeMcCsl Ha 1 Texymmit
KyXHE. KOHTPOJIb

3.2 | YHuKkaiapHOE BemecTBO-Boa. Kakyro BOTy MBI 3 [TpakTuKyM™m,
neéM? JlaGoparophast pabora «3yuenue cBoicTB ompoc, decena
BOJIbI». METOIbI OYMCTKU BOJIBI B OBITY U
npomeinuieHHOCTH. [P «Onpenenenne
YKECTKOCTH BOJIBI U CTIOCOOBI €€ YCTPAHCHUS»
3auem XJI0pUPYIOT BOLY?

3.3 | CaoiicTBa yKcycHOM KUCIOTHI. JIP 3 [TpakTukym,
«Onpenenenne pH ykCyCHOUM KUCIIOTHI C NupuB. onpoc
MTOMOTIIBIO JJATYHMKA ITU(POBOM JTabopaTOpUH» (dbpoHT.oMpoc
[TP«IIpuroroBienne 9% pacTBopa yKCyCHOU
kucioTel u3 70% pacTBopa 3cCEeHINN»

3.4 | IloBapenHnas coib u e€ cBoiictBa. [IpuMenenue 2 WNupuB. onpoc,
XJIOpUJA HATPUS B XO3SIMCTBEHHOMN MIPAKTUKYM,
nesTenbHOCTH YyenoBeka. Korna conp — s. HaOII0ICHIE
[IpakTnueckas pabota «BsIpamuBanue
KPUCTAJUIOB U3 COJIN»

3.5 | JIaboparopHas pabota «CBoHCTBa TUTHEBOU 1 Habmronenue
COJIBI» onpoc

IIpakTukym

3.6 | Metamnsl Ha kKyxHe. JIP«U3yyenne pusmueckux | 3 Wuaus. ompoc,
CBOMCTB METAJUIOB 110 KOJUIEKIMHU «MeTauibh» MPaKTUKYM
[Tocyna u3 merannos. Merasuisl B muuie.

Y nuBuTenpHbIl amoMuHani. [louemy Temueer
HOX? [IP«PxaBumHa u e€ yganeHue»
4. Xumus u numa (13 yacos)
IInia, kxoTopyro MbI eauM. UTO HY>KHO 3HATh, 1 Texymmui
4.1 | xorja mokymnaeurs NPOAYKThl U TOTOBUIIIH MHIITY. KOHTPOJIb,
Oecena

4.2 | TIP «PacueT cyTo4HOTO palfioHa MUTaHus» 1 IIpaxTuxym

4.3 | Ilumessie no6aBku. Kakyro onmacHOCTh MOTYT 1 Texymnii
MPEACTABIATH APOMATU3ATOPbI MHUILIH U KOHTPOJIb,
BKYCOBBIE TOOABKH. Oecena




4.4 | TIP «Ananu3 cocraBa IpoAYKTOB IUTaHUS (IO 1 1 HaGnronenue
ATUKETKaM), paciin(ppoBKa MHUIIEBBIX JOOABOK, o1poc,

UX 3HAYCHUE U JCHCTBUE HA OPraHUu3M IIpaxTukym
YeJIOBEKA»

4.5 | ConmeprxkaHue HUTPATOB B PACTUTEIHLHOM IMUIIE U | 2 1 1 Texymuit
COBETHI TI0 YMEHBIIICHUIO UX COJICPIKAHUS B KOHTPOJIb,
IIpoLeCCe MPUTOTOBJICHUH UK. JIP IIpaxkTukym
«OrnpeieieHue HUTPATOB B OBOIIAX)

4.6 | JlaboparopHas pabora «OOHapyxenue ¢pocharoB | 2 1 1 Tekymmnit
U XJIOPUJIOB B IIPOLYKTaX NMUTAHUS KOHTpPOJb,

IIpakTukym

4.7 | JlaboparopHas pabora «OOGHapyxeHne 2 1 1 Texymmit

(dochopHOI KUCTOTHI B HATUTKAX» KOHTPOJIb,
IIpakTukym

4.8 | OOHapyxeHHe KpaxMaia B MPOAYKTaxX MUTAaHUS. | 2 1 1 Texymuii
JIP «Beinenenue kpaxmana u3 kKaprodens u KOHTPOJIb,
0OHapY>KEHHE €T0 C TOMOIILI0 Ko IIpakTukym

4.9 | 3ammra MuHU poekTOB «IIumieBbie J0OABKY: 1 1 3amura MUHHA
10J1b3a UJTH BpE» MIPOCKTOB

5. OnbIThl ¢ MowmMMHU cpeacrtBaMu. [louemy mbliio moer? (2 yaca)

5.1 | Morommue cpenctsa. CoctaB u cBoicTBa. Mx 1 1 Texymmit

BO3JICHCTBHUE Ha 3arpsA3HUTEIH KOHTPOJIb,
Nupus. onpoc

5.2 | IIP «IlomydyeHne MBIILHOM OCHOBBI U3 THiemoun v | 1 1 Texymuit

TBepAOTro xupa. MccnenoBanue ero CBOMCTBY KOHTPOJIb,
[IpakTukym
6. MequuuHckasi anteuka (4 yaca)

6.1 | Jlomamuss anreukallekapcTBeHHbIe npemnapaTsl, | 1 1 Texymuit
UX BUIBI ¥ Ha3HaueHue. Kaxaoe gexapcTBo — KOHTPOJIb
XUMHYECKUN PEaKTHB.

6.2 | ®utoneuyeHue. JlekapcTBEHHBIC PACTECHUS Ha 2 1 1 Texymuit
rpsake. JIP «M3ydyeHue gekapCcTBEHHbBIX KOHTPOJIb,
pacTeHUl 1Mo TepOapHroy [IpakTukym

6.3 | IlepBas momoIIb NMPHU OTPABIICHUAX, TPaBMaxX 1 1 1 dpoHTaTBHBII
0’KOTax 0mpocC

7. XuMus " ceJIbCKoe X03siicTBOo (4 yaca)
Ponbs xumuu B cenbckoM Xo3sicTBe. Y 100peHus | 2 1 1 Texymuii

7.1 | u ux knaccudukanus. JIP «3HakOMCTBO C KOHTPOJIb,
KOJUIEKIIHEH y1oOpeHuin» [IpakTukym

7.2 | XuMU4eCKUe CpeACTBA 3alUThl PACTCHUH. 1 1 Texymuii

KOHTPOJIb

7.3 | 3amura OKpyXarole cpesbl OT XUMHUYECKHX 1 1 Texymnii

BEIIECTB. KOHTPOJIb
8. Xumus n okpy:kamouias cpena (24)

8.1 | OmacHsle BemecTBa U (pakTOphI B 1 1 Texymnii
ObITy. B3auMOCBS3b XUMHH U SKOJIOTUU KOHTPOJIb

8.2 | 3amuTa MUHU NPOEKTOB: «Kak ymy4InTh 1 1 3amura MUHH
HKOJIOTHYECKYIO0 0OCTaHOBKY B IOME?» HIPOCKTOB

9. O630p npodeccuii, TpedyOIMMX 3HAHUI XUMHH




9.1 | ArpoHOMBI, OBOIIIEBOIBI, IIBETOBOIHI. 1 1 Ileparoruuecko
¢ HaOIroIcHHE,
Oecena

9.2 | MeauuuHcKue pabOTHHUKH. 1 1 ITegarornuecko
€ HaOIroAeHHE,
oecena

9.3 | [umeBas NPOMBIIUICHHOCTh U €€ crienuanuctel | 1 1 [Temarornuecko
€ HaOIroAeHHE,
Oecena

9.4 | Xumus Ha cayx0e nmpaBocynus 1 1 Ilenarornuecko
€ HaOIroAeHHE,
Oecena

9.5 | Urorosoe 3ausiTHe «XUMUS U IIPOTPECC 1 1 BeicTyruienue ¢

YeJIOBEUECTBa» 3allluTa MPOESKTOB. 3aIIUTOM

MIPOEKTOB

Hroro gacos 72 32 40

Coaepkanue nporpamMmmbl

Pasznen 1. Beenenue. Xumuieckas gadoparopus -10 yacos

Teopusi.BBognoe 3anstue. llenm v Ha3zHaueHHE KPY)KKa. 3HAKOMCTBO C  IIJIJAHOM
paboThl KpyXKa. 3HAYMMOCTh XHUMHYECKUX 3HAHUH B TOBCEAHEBHOM >KU3HU
yesioBeka. MeTo/bl U3ydeHHs OKpy:karoriero Mmupa. OCHOBHOIM METO UCCIIeI0BaHUS
— XUMUYECKHH OJKcrepuMeHT. [IpoHMKHOBEHHME XHUMHUU BO BCE O0JACTH KU3HU
YeJioBeKa.

3HaKOMCTBO C KaOMHETOM XUMHUU M M3yY€HUE TMPaBWJ TEXHUKH OE30MacHOCTH.
[IpaBuia OGe3omacHOW pabOThI B KaOWHETE XUMHUM, H3yYCHHE NPABUI TEXHUKH
0e30MacHOCTH M OKa3aHWs TEPBOM TOMOIIM, HCIOJb30BaHUE MPOTUBOIMOKAPHBIX
CPEIICTB 3aIlIUTHI.

3HaKOMCTBO ¢ JabOpaTOPHBIM OOOpPYAOBaHHEM. 3HAKOMCTBO C pPa3gaTOYHBIM
o0opyaoBaHUEM ISl TPAKTHUYECKUX M J1a0opaTOpHBIX paboT. OCHOBHBIE HABBIKU
paboThl C XUMUYECKMMH peakTUBaMU U  J1abOpaToOpHBIM  00OpYyIOBaHUEM,
HCIIOJIb30BaHUE MO HA3HAUYEHMUIO.

VYyebHnoe uccnenoBanue. Metonbl uccnegoBanus. [Ipeamer, 0OBEKT UCCIIEIOBAHUA.
[IpaBuna opopmnenns yueoHoro npoekta. [{ludposas nabopaTopus Mo XuMuu.
IIpakrTuka:

-PaboTa ¢ xuMmuuecknmu BemecTBaMu U 000PYTOBAHHEM.

-IIpaBuna paboTs ¢ MdpoBOit 1abOpaTOPHEH O XUMUH.

-IIpaBuna paboTel co cnupTOBKOM. M3yueHne cTpoeHus MiIaMeHHu.

-Onpenenenre TeMIepaTypbl JIaMEHH C TOMOIIbI JaTyuka HudpoBOi
naboparopuu.

- Pabora ¢ nporpammoii PowerPoint, co3nanue npe3eHTanuu

- DKcKypeus B 1abopatopuio sieBatopa «ArpoTeppar.




Paznea 2 . llpuknagnas xumus (19 yacos)

Xumusg B ObiTy O3HakOMJIEHHE YYalIUXCi C BUJAMU OBITOBBIX XHMHUKATOB.
PasnoBuaHOCTH MoOromux cpencts. Mcmonp3oBaHME XMMHUYECKMX MATEpPUATIOB IS
PEMOHTA KBapTHUP.
[Ipaktuueckas pabora Ne 7 BriBeieHue MSATEH pKaBUYMHBI, YEPHUIL, KUPA.
IIpakTukym ucciaenopanue «Mowime cpeacTBa s MOCyAbD»
PaGoTa ¢ 3TuKeTKOi.
OmneiT 1. OnpeneneHne KUCIOTHOCTH.
OmnepiT 2. OnpenesneHne MbUIKOCTH.
OmnpiT 3. CMBIBaEMOCTh CO CTaKaHa.
3ansiTue - urpa « MblIbHBIE Y3BIPID)
Konkypcsl:

— Kro HanyeT camblif 60JIBIION My3bIPB,

— KTo0 HagyeT MHOTO MalleHbKUX My3bIpeE

— Ye# my3sIpb 100 HE JOMHET

— Tloctpoenue Gurypsl u3 mysbipeit

— HapnyBaHue my3sIpsi B My3bIpe.
Xumuss B mnpupoge CooOmieHus ydYallUMHCS O TOPHUPOAHBIX  SIBICHHSX,
COIIPOBOXKIAIOIIMMHUCSA XUMUYECKUMH Ipoueccamu. [IpoBeneHue 3aHUMATEIBHBIX
OIIBITOB I10 TeME « XUMHUS B IPUPOJIEN.
JleMOHCTpanys ONbITOB:

o TémHo-cepas 3mes.

o OpuruHanpHOE SMIIO.
Xumus u yeaoBek UteHnue nokaaaoB u pedeparos.

» -Baie nutanue u 310pOBbE

o -XUMHUYECKHUE PEAKIIUN BHYTPHU HAC

.
Xumusi 1 MeaunuHa DopmupoBaHue HWHPOPMAIMOHHOW KYJIBTYPHl YYaIIUXCS.
CocraBieHue 1 UTeHUE JOKIAI0B U pedepaTos.
beakmu, :upbl, yriesoabl B NIMTAHUU Y€JI0BEKa
Baxneiiine KOMIOHEHThl MUIIM. 3HAYeHHE OEJIKOB, KHUPOB, YIJIEBOJOB,
MUHEpPaJbHBIX BEUIECTB B MUTaHUM. Talnuua pacxoia 3HEPrHMM NPU Pa3IMYHBIX
BHUJIaX JCATEIBHOCTU YEIOBEKA.
BuramuHbI
Burtamunsbl, ux knaccudukaiys ¥ 3HaYCHUE A OpraHu3Ma 4dejoBeka. VICTOUHHMKH
MOCTYIUIEHUS BUTaMHMHOB B 4ejoBedecKuid opraHu3Mm. CojaepkaHue BUTAaMUHOB B
MUIIEBBIX MPOJAYKTaX. AHTUBUTaMUHBI. ABUTaMUHO3. MccinenoBaHue: BUTaAMUHBI B
MEHIO HIKOJIbHOM cTOJI0BOM. IIHIneBbIe 100aBKH
buonorunyeckre nuuieBble 100aBKU U UX BIUSHUE HA 310pOBbe. /laHHOE MpPUIIOKEHNE
HCIIOJIB3YETCSl BO BpEMs BCEX MPAKTUKYMOB MpU pabOTe C ITUKETKAMHU.
I[IpakTukyM - ucciaeaoBanue «Uuncon»
BricTymiienne ydyeHnuka ¢ gokiiagom «llarybHoe BIusiHUE YUIICOB HA YEIOBEKay.



Pabota B rpynmnax. [{ns uccnenoanust 6epercs He MEHE 3 pa3HbIX YIAaKOBOK YMIICOB
(tydiie, eciv J1eTU MPUHECYT UX camu). Bce pesynbTaThl 3aHOCATCS B TaOJHILY.
Omnpenensiercs 00ObEKT U NPEIMET UCCIETOBAHUS.
OmpiT 1. Pabota ¢ aTUKETKAMU
Omnpit 2. M3yuenne pu3nyeckux CBONCTB YUIICOB:
— JIOMKOCT®,
— pacTBOpEHHE B BOJE,
— HaJaBlIMBaHHE OyMaXHOU caneTKOU JUIsl ONpeiesieHNs KOJUYeCTBa )KUpa
— BKYCOBBIC Ka4eCTBa.

OmnpiT 3. ['opeHue 4nrncos.

Oneir 4. IlpoBepka Ha Hamumuue Kpaxmayia. OMNBIT TPOBOAUTCS C IOMOIIBIO
CIIUPTOBOT'O pacTBOpa Hojaa. YUEHUKHU CPAaBHUBAIOT MHTEHCUBHOCTh OKPAIIIMBAHUS.
OmnpiT 5. PacTBOpeHNE YMIICOB B KUCJIOTE U IIEJIOYH.

Jlanee rpymnmbl TOTOBAT 5 BONPOCOB ISl COLMOJIOTMYECKOTO ONMpOCa YYEHHKOB
IITKOJTBI.
IIpakTukym™m - ucciaenosanue «MopoxeHoe»
BricTynnenune yueHuka ¢ 1oknaaoM «O MoJabp3e U BPeAEe MOPOKEHOTO».
PaGora B rpynmax. [lns wuccienoBaHusi Oepercs HE MeHE 3 pas3HbIX BHJIOB
MOpokeHoro. Bce pesynbTaThl aHAJIOTMYHO 3aHOCATCA B Tabmmiy. Omnpenensiercs
OOBEKT U MpeJMET UCCIIEOBAHUS.

Omnpit 1. Pabota ¢ aTHKETKAMH

Omnpit 2. 3yuenne pu3nyecKux CBONCTB MOPOKEHOTO.
VYyanuecs MOryT caMu IPEAJIOKUTH SKCIIEPUMEHT.

OmnpiT 3. KcanTOnmpoTenHoBasi peakiusi.
B npoOupky nmomemarT MOpOKeHOe, A0O0aBISIOT a30THYIO KHCIOTY M HarpeBaloT.
[losiBneHue >KEeNTOro OKpallMBaHUS TIOKa3blBaeT Hanmuuue Oenka (Hanu4due
apoOMaTUYECKUX AMUHOKHUCIIOT).

OmnpiT 4. O6HApYKEHUE YTIICBOJIOB.
B mpoOupky mnomemaroT MOpOXXEHOE, M00aBISIOT IMII. THAPOKCHAA HATpHUS |
HECKOJIbKO Kamenb cynbdara meau (II), mepememmuBarot. [losiBieHHe sSpKO-CHHETO
OKpallMBaHHs CBUAETEIHCTBYET O HAJIMUMH MHOTOATOMHBIX CIUPTOB. IloyueHHbIN
pacTBOop HarpeBaloT Ha crnuptoBke. [mapokcua wmenu (1) Ipu  3TOM
BoccTaHaBiuBaeTcs 10 opamxkeBoro CuOH, xoropsiii 3atem pasmaraercs g0 CuzO
KpacHOTO IBeTa. B xo/1e peakiimu MoXeT 00pa3oBaThCs M MEIb («METHOE 3EPKATIO»).
IIpakTukym - uccaenosanue «llokosmamn»
Brictynnenue yueHuka ¢ goknaaoM «O Mojab3e U Bpee MOKOIaaa.
PaGota B rpynmax. [[is ucciaenoBanust 6epercs He MEHE 3 pa3HBIX BHJIOB IOKOJIA/IA.
Bce pesynpTaThl aHajoruyHO 3aHOCATCS B Tabmuity. OmpenensieTcss OOBEKT H
IIPEIMET UCCIIEOBAHUS.

OmneiT 1. Pabota ¢ aTUKETKAMU

OmnpiT 2. M3yuenue GpU3NYECKUX CBOMCTB IIOKOJIAIA.

— IIBer, 3anax, BKyc, JOMKOCTb, PACTBOPUMOCTb B BOJIC
— OOHapyxeHue >KUpPOB — pa3MHHAEM IIOKOJaJ Ha OymaxkHoul canderke,
HaJIMYue KUPHOTO MATHA YKA3bIBACT HA HAJIMYKME HEMPEAEJIbHbIX 5KUPOB.



Omnpit 3. OOHapyXeHHE B IIOKOIA/I€ YIIE€BOI0B.
Hacpimaem B mnpoOupky TEPTHIA IMIOKONAaA M NpUIMBAaeM BOJbl. BcTpsxuBaem
COJIEPKMMOE MPOOUPKH HECKOIBKO pa3 u puibTpyeMm. JlobaBnseM k punbTpary 1 mi
enxoro HaTpa NaOH u 2-3 karuu pactBopa cynbdata meau(Il) CuSOs. BerpsxuBaem
npobupky. llosBrsercs sipko-cuHee okpamuBaHue. Takylo peakuuio Iaér caxaposa,
MPEICTaBIIAIONIAs] COOOM MHOMOATOMHBIN CITUPT.
OmneiT 4. KcaHTOnpOoTeMHOBAs peaKkusl.
Haceimaem B mpoOupKky TEPTHINA 1IOKOIaA M TpuinBaeM 2-3 mul BoJbl. BerpsixuBaem
COJIEP)KMMOE TMPOOUPKUA HECKOJIbKO pa3 M Quubrpyem. llpunuBaeM k QuiabTpary,
coON01asi  OCTOPOKHOCTh, KOHUEHTPUPOBAHHYIO a30THYIO kucioTy HNOa.
HarpeBaem nonydennyio cmecb. Habmonaem sx€ntoe okpaiivBaHue, Iepexoasiiee B
OpaHXkeBO-KENTOE Mpu n00aBiaeHUH 25%-HOTO pacTBOpa aMMHaka. Takyro peakiuio
JAI0T OCTATKU apOMAaTUYECKUX aMUHOKHUCIIOT, BXOJISIIME B COCTaB OEJIKOB IOKOJIA/a.
IIpakTuky™m - ncciaenoBanue «7KeparejibHAsl pe3MHKA»
BeicTynnenne y4yeHUKOB ¢ JokiagamMu: «McTopusi KEBAaTENbHOM PE3UHKN»,
«KeBatenbHas pe3uHKa: 6e1a Wik TPEHUHT JJ1s1 3yO0B?»
Pabota B rpymnmax.
OmmpiT 1. Pabora ¢ aTUKETKAMU
Onpit 2. M3ydenne pu3nyeckux CBONUCTB:
—IIpoBepka Ha pacTsKUMOCTh. JKeBaTelbHYI0 PE3UHKY HEOOXOAMMO XOPOIIO
pazkeBaTh, 3aTEM MAKCUMAJIIbHO PACTSHYTh U U3MEPUTh JTUHEHKOM.
—IIpoBepka Ha [OJATOBPEMEHHOCTh BKyca. B rpynmne y4eHUKHM OJZHOBPEMEHHO
HAYMHAIOT JKEBATh Pa3HbIC JKEBATEJIbHBIE PE3UHKHU, U 3aCEKAIOT BPEMS MOKA BKYC
HE MPOUIET.
Omnpbit 3. Hanuune kpacutesen.
XKeBaTenbHy0 PE3UHKY HAPE3al0T KyCOUYKaMU U OMyCKaroT B Boay. [lepememinBaror.
[Ipu Hamuuuu KpacuTeeu, BOJIa OKPAIIMBAETCS.
OmnpbiT 4. OnipesiesieHue KUCIOTHOCTH.
B npoOupku u3 omnbiTa 3 MOMENMAIOT YHUBEPCATBHYIO HHANKATOPHYI0 OymMaxky. [lo
pe3yabpTaTaM OKpAIIMBAHUS ONPEIECISAIOT CPEAY.
Omnsit 5. O6HApYXEHHE MOCITACTUTETIEH.
B npobupky nomearT nope3aHHyo Ke€BaTENbHYIO PE3UHKY U MPWIUBAIOT 5 M 96
% stunosoro crnupta. [IpoOupKy 3akpbIBalOT IPOOKOM U HHTEHCUBHO BCTPSXUBAIOT B
TedyeHue 1 MuH. 3ateM cMmech GUIBTPYIOT U B (GUIbTPATE OMPEICIAIOT IPUCYTCTBUE
MoJciIacTuTeNie  (caxapo3bl, copOWTa, KCHIWTA, MaHHUTA), SBISIOIMIUXCS
MHOIOaTOMHBIMHU cnupTaMu. [[ns 3TOro K pacrtBopy npwiauBaroT 1 Myl pacTBopa
NaOH u 1-2 xkammum pactBopa CuSOs. Cwmech B3OanteiBaoT. [losiBisercs
XapaKTEpHOE SPKO-CHHEE OKpallMBaHUE (KAYECTBEHHAsl PEaKlys HA MHOTOATOMHBIE
CIIUPTHI).
TallHbI BOJABI
Camoe HEOOBIKHOBEHHOE BEHIECTBO — BoAa. Bojma — ocHOBa Xu3HU. AHOMaauu U
TaiHbl BOABI. M3ydeHue BOJBI SITOHCKUM y4eHbIM Macapy DMOTO: YMEHHE BOJIbI
CIIylIaTh MY3bIKY, JOOpBIE CJI0BA U MOJUTBbBI, yMEHHE OTPUIIATEIBLHO PEarupoBaTh Ha
3arps3HEHUs, CKBEPHOCJIOBHS, KOMIIBIOTEPhl U MOOWIbHBIE Tenedonsl. JKuBas u
MepTBas Boja. Jleunmcs BogoM.



IIpakTukym uccienoBanue «I'a3upoBaHHble HATUTKID)
BeicTyniieHne y4yeHuMka C J0KiIanoM «BnusHUME Tra3upoBaHHBIX HAlUTKOB Ha
3I0POBBE YEIOBEKA»
PaGora B rpynmax. [lnsg wuccienoBaHusi Oepercs HE MEHE 3 pas3HbIX BHJIOB
MOpOkeHOT0. Bece pe3ynbTaThl aHaIOTMYHO 3aHOCATCS B TAOJHILY.
OmmiT 1. Pabota ¢ aTUKETKAMU
Omnpit 2. OOHapyXeHHE caxapa BbIIIAPUBAHUEM.
OmneiT 3. OnpeneneHne KUCIOTHOCTH.
OrnpenensieM ¢ MOMOIIBI0 YHUBEPCATbHOW MHAUKATOPHON OYMakKKH.
OmnpiT 4. ONBIT ¢ KypUHBIM MSICOM.
IMpakTukym uccaenosane « MuHepajbHbIe BOAbD)
BricTyniieHre y4eHuka ¢ A0KJIa10M «MuHepaabHbIe BObI»
ITuBHOM aJIKOT0JIM3M
Jlexumst ¢ mokazom Ilpesentanun «IluBHOUM amkoromusmy. JlaGoparopuas pabora:
BJIMSTHUE CIIUPTOB Ha OEJKH.
IIpakTukym ucciaenoBanue «Hai»
BricTymiienue ydamuxcs ¢ gokinanom «llone3nbie cBoiicTBa das»:
OmneiT 1. PaccMaTtpuBanue 4auHoK.
OnpiT 2. BAusitHue KUCIOTHI U 1I€JI0YM HA 3aBapeHHBIN Yail.
IIpakTukym uccienosanue «Moaoko»
Omnpit 1. PaboTa B rpyI1imne ¢ S TUKETKaAMHU:
OmnpiT 2. Onipenenenue BKyca MOJIOKA.
OmnpiT 3. OnpeneneHue BETa MOJIOKA.
OmnpiT 4. OnpeneneHne KOHCUCTEHIUHN MOJIOKA.
OmnpiT 5. OnpeneneHre KUCIOTHOCTH MOJIOKA. Y HUBEPCAIbHBIM UHIUKATOPOM.
Omnpit 6. OnpeneneHue 6enka B MoJioke. KcaHTOMpOoTEenHOBAs peaKiius.
Omnsit 7. OnpeneneHue 6enka B MoJioke. buyperoast peakiusi.
Omnpit 8. OnpeneneHue conbl B Mosioke. Jlo0aBisieM CONSIHYIO KUCIIOTY.
OneiT 9. Onpenenenune kpaxmana B Mosioke. C MOMONIBIO CIIHMPTOBOIO pPacTBOpa
nona.

Pa3nen 3. BemecTBa Ha KyxHe(13 yacoB)

Teopusi:Beniecta, ¢ KOTOPIMU MBI BCTPEYaE€MCsl HA KyXHE:BOJ1a, IIOBAPEHHAS COJIb,
caxap, TUMOHHas KUCJI0Ta, COJIa, YKCYCHasl KUCIIOTa, METAJIbI U Ap.

VYHukansHOE BeniecTBO — Boja. Kakyro Bomy mbl mbemM? MeToabl OYUCTKH BOJbI B
ObiTy W mpombiieHHOCTH. JKECTKOCTH BOABL. Buabsl XECTKOCTH, CTHOCOOBI
YCTpPaHECHMUSL.

[TutbeBas coja, ykcycHas KUCJIOTa, X CBOMCTBA U MPUMEHEHUE

IToBapenHas conb u €€ cBoiicTBa. [I[pumeHenue xyopuaa HaTpus B XO3AMCTBEHHOM
neAaTeNbHOCTH yenoBeka. Korna conb — s.

Mertamisl Ha kyxHe. [locyma w3 merannoB. Metamisl B muile. Y AUBUTEIbHBIN
amomuHui. [loueMmy TemMHeeT HOX?

IIpakruka:

- I3y4yeHne CBOWMCTB BOJIbI

- OnpenenieHne KeCTKOCTH BOJbI U CIIOCOOBI €€ YCTPaHESHUS



- BeipamuBanue KpUCTaJLIOB U3 COJIU.
- CBOMCTBa NUTHEBOM COJIbI
-PxxaBunHa u e€ ynaneHue.

- 3ammuTa MUHU TPOEKTOB.

Pa3znen 4. Xumusa u numa (13 yacon)

Teopus:IInma, kotopyro Mbl equM. YTo HY)KHO 3HATh, KOrJa IOKyNaemb IPOAYKThI
Y TOTOBHMINB NUITY. Parmon nutanus.
[Tumessie 1o6aBku. Kakyro omacHOCTh MOTYT IIPEACTABISTh ApOMATU3aTOPHI MUIIU U
BKycoBble J00aBku.Cojiep>)kaHHEe HHUTPATOB B PACTUTEIBLHOW MHUIIE U COBETHI IO
YMEHBIIEHUIO UX COJICPKAHUS B IPOLIECCE MPUTOTOBICHUH MHIIIH.
IIpakruka:
- AHanu3 cocTtaBa TMPOJYKTOB MUTAHUSA(IIO STUKETKAaM), paciiudpoBKa MUILIEBBIX
100aBOK, X 3HAYEHUE U JICUCTBUE HA OPTaHU3M UYEeJIOBEKA.
- Pac4€r cyTO4HOro pamuoHa nuTaHus
- OnpeaeneHre HUTPATOB B OBOIIAX
- O6napyxenue GocdaToB U XJIOPUIOB B MPOAYKTAX MUTAHUS
- O6napyxenue GpochopHO KUCTOTHI B HATUTKAX
- Boienenne kpaxmana u3 kaprodens 1 oOHapyKEHUE ero ¢ MOMOIIbI0 Hoaa
- 3amuTa MUHU TPOCKTOB
Paznea 5. OnbiTel ¢ Mowwmumn cpeacrsamu. Ilouemy Mmoo moet? (2 yaca)
Teopusi:Morommue cpenctsa. Mputa. CoctaB, ctpoeHue, noinydyeHue. CHHTETUYECKHE
MOIOIIME CPEJCTBA U MOBEPXHOCTHO - aKTUBHBIE BellecTBa. CoctaB v cBOMCTBA. MX
BO3JICICTBUE HA 3arpSI3HUTEIIN.
IlpakTuka:-IlonyyeHne MBUIBHOW OCHOBBI U3 IIEJIOYM M TBEPAOrO KHUpA.
HccnenoBanne ero CBOMCTB.

Pa3nen 6. MequunHckasi anrtedka (4 yaca)

Teopus:/lomamnss anteuka. JIekapcTBEHHBIE ITpenapaThl, UX BUJIbI U Ha3HAYECHHE.
Kaxmoe nekapctBo — Xxumuueckud peakTuB.DPOpPMBI JIEKAPCTBEHHBIX MPEMNAPaTOB:
TaOJIETKH, JApaxe, CBEYH, IMYJIbCUHU, CYCIIEH3WH, HACTOWKH u ap. DduronedeHue.
JlekapcTBeHHBIE pacTeHusl Ha rpsake. [lepas momols Ipyu OTPABICHUSX, TPaBMax,
0>KOrax.

IIpakruka: -M3ydyeHue 1ekapCTBEHHBIX PACTEHUN IO TepOapUI0

Pa3nen 7. XumMus H ceJibCKoOe X03s1iicTBO. (4 yaca)

Teopusi:Pons xuMuu B CETCKOM XO3SUCTBE. YIOOpeHUsS W UX KiIacCUpUKAIHS.
XUMUYECKHE CpEeJICTBA 3alllUThl PpACTECHUM. 3aluTa OKPYXKAIOIIEH Cpeabl OT
XUMHYECKHX BEIECTB
IIpakTuka: - 3HaKOMCTBO € KOJUIeKIueH «MuHepaibHbIC YI0OPECHHS,

Pa3nen 8. Xumus u okpykawmas cpeaa (24)

Teopusi:OnacHeie BemectBa U (pakTopsl B ObITy. B3anMmocBsi3p XUMUU |
skojoruu. Jlecste HauOosiee OMacHbIX BEHIECTB: METAJUIbI, JETy4YHhe OpPraHUYECKUe



COelMHEHHUd, (hopMaslbJIeru, NECTULUAbI, YrapHbIi ras, melib, acOect, OaKkTepuwu,
paauanusi, 1e(pUIUT COTHEYHOTO CBETA.

Kak ynydmuTh 3K010ru4eckyto 00CTaHOBKY B AoMe? [IpoekTupyeM 3KOJ0ruyecKu
OnarononyuyHbslii oM. CBeT, Temjao, HATypaJlbHble CTPOUTEIbHBIE MaTepUabl,
TEKCTUJIb, 30POBOE MUTAHUE U MICUXOJIOTMYECKUN KOM(DOPT.

Ipakruka: 3amura MUHHA NPOEKTOB: «Kak yaydlIUTh 3KOJIOTMYECKYI0 00CTaHOBKY
B IoMe?»

Paznen 9. O630p npodeccuii, Tpedyrommx 3 HAHNN XUMHUHU. (5 4aCOB)

[Ipodeccun, cBs3aHHBIE C CEJIBCKUM XO3SHMCTBOM: arpOHOMBI, OBOIIEBOIBI,
nBeroBonabl. Ilpodeccun, cBA3aHHBIE €  MEOUIMHON: Bpauyd  pa3IUYHOMN
CHEUANTBbHOCTH, MEJCECTPBI, JTAOOPAHTHI.

[Ipodeccuss dapmaneBra u nposuszopa. IIpou3BOACTBO JEKapcTB. DKCKypcus B
MEJITYHKT.

[TumieBasi MPOMBIIIJIEHHOCTh U €€ CIEUUATUCThI: TEXHOJIOTM M MHOTHE JpyTHe.
DKCKypCHs B CTOJIOBYIO.

Xumus Ha ciyk6e npaBocyaus. Urenue anu3o10B u3 kuuru o Lllepinoke Xonmce.
HTorosoe 3aHsiTHE - TOJBEICHUE UTOTOB Pa0OTHI, 3allUTa MPOEKTOB, BUKTOPHHA

Tembl mpoexkToB: «Bona- camoe yauBUTEIBHOE BEIIECTBO Ha IuiaHeTe», «Kakyro
BOoAy MbI mbeM?», «llumieBbie nobaBku: monb3a wid Bpeay, «llaryOHoe BnusiHue
YUIICOB Ha 370pOBbe dYenoBeka». «O monb3e W BpeAe Iokoiamay. «Vcrtopus
KEBATEIBLHOU pe3uHKN», «JKeBaTelbHas pe3uHKa: O0ela Wi TPEHUHT Ui 3y00B?7»,
«JlekapcTBeHHbBIE pacTeHUs HA OKHE», «Kak yJaydliuTh SKOJOTUYECKYI0 OOCTaHOBKY
B IOM€?» U JIp.
1.4 Ilnanupyemble pe3yJibTaTbl 00yUeHMsI
[lo uroram peanmzanuy MPOrpaMMbl CTAPTOBOTO YPOBHA «3aHUMATENIbHAS XUMUS»
y4aniuecs JOCTUTAI0T JUYHOCTHBIC, MPEAMETHBIC U METAPEIMETHBIE PE3YIbTaThI.

B cdepe pazBuTHS JUYHOCTHBIX YHHBEPCAJbHBIX YUEOHBIX JIeHCTBHI OyTyT
c(hOpMHUPOBAHBI:
- DKOJIOTUYECKOE CO3HaHWE, NPU3HAHUE BBICOKON I[EHHOCTH JXKU3HU, IPaBUI
MOBEACHUS B XUMUYECKOU TabopaTopuu 1 OBITY;
- MOTPEOHOCTH B CAMOBBIPAKEHUHU U CaMOpeaTnu3allii,
- YMEHHE BECTHM [JHAJIOr Ha OCHOBE PAaBHOINPABHBIX OTHOLICHUHA M B3aWMHOIO
YBAKEHUS ;
- TOTOBHOCTH BbIOOpa NMPOoUIBHOTO0 00pa30BaHUs;
- TOTOBHOCTH K CaMO00Pa30BaHUIO U CAaMOBOCIUTAHUIO.

IIpeaMeTHBIMHU pe3yJIbTATAMH OCBOEHHS MPOrPaAMMBbI AIBJISIIOTCS

- B I0O3HABaTEJIbHOW cdepe: OMUCHIBATh JEMOHCTPALIMOHHBIE U CAMOCTOSITEIBLHO
MIPOBEJECHHBIE SKCIIEPUMEHTBI, UCIOJIb3Ys I 3TOTO PYCCKUU SI3BIK U SI3bIK XUMUU;
HAOMIOMATh  JEMOHCTPUPYEMBIE W CAMOCTOSATEIHHO  TMPOBOJWMBIC  OIIBITHI,
XUMUYECKHUE PeaKlny, MPOTEKAIOUE B IPUPOJIE U B OBITY;
- B LICHHOCTHO-OPUEHTAIlMOHHOMN c(epe: CTPOUTh CBOE MOBEJACHUE B COOTBETCTBUHU C
MPUHIUIIAMEU OEPEKHOT0 OTHOLIECHUS K IPUPO/IE;



- B TpPYAOBOW cdepe: IMIAHUPOBATH W MPOBOJUTH XUMUYECKUHA SKCIEPHUMEHT;
HCIIOJIb30BaTh BEIIECTBA B COOTBETCTBUM C UX IPEJIHA3HAYEHNEM U CBOMCTBAMU;
- B c(epe 0e30macHOCTH >KM3HEACSATENIbHOCTH: OKa3bIBaTh IEPBYIO MOMOUIb IMPHU
OTPAaBIICHUAX, OXOTraXx M JpPyI'MX TpaBMaX, CBS3aHHBIX C BEIIECTBAMH W
1a60paTOPHBIM 000PYAOBAHUEM

B c¢epe pa3BuTus peryJATHBHBIX YHUBEPCAJIbHBIX Y4YeOHBIX JAeHCTBHH
o0yuawmmiicst
1. Hayunres:
- LeJeNOoJaraHvio, BKJIIOYas IIOCTAHOBKY HOBBIX LeJiel, mnpeoOpa3zoBaHUe
IPaKTUYECKOM 3a/1auy B MIO3HABATEIIbHYIO;
- CaMOCTOATEIbHO AHAIM3UPOBATH YCIOBHUS JIOCTMIKEHUs LEIW Ha OCHOBE Yyyera
BBIJICJIEHHBIX M1E€JJarOrOM OPUEHTHPOB JIEHCTBUS B HOBOM yueOHOM MaTepuale;
- INTAHUPOBATh MMYTH TOCTUKEHHUS LENEH.
2. ITomy4uT BO3MOKHOCTh HAYYUTHCA:
- CaMOCTOSITEJIbHO CTaBUTh HOBBbIE YUEOHbBIC LIETU U 33]1a4H;
- IIpYU TUIAHUPOBAHUU JTOCTHIKEHHMS LIEJIE CaMOCTOSITENIBHO U aJIEKBaTHO YYUTHIBATH
YCIJIOBUS U CPEACTBA UX JOCTHKECHUSI.

B  cdepe pazBuTHSI KOMMYHHKATHBHBIX YHUBEPCAJIBbHBIX  yYeOHBIX
AeHCTBUH 00yYAKOIIHUICS
1. Hayuunres:
- AaJeKBaTHO MCIIOJIb30BAaThb pedYb Ul IUIAHUPOBAHUSA U  PETYJSILUU  CBOEHU
NEeSATEIIbHOCTH;
- aJeKBAaTHO WCIIOJb30BaTh PEYEBBIE CPEACTBA JUI PELICHUS PA3IUYHBIX
KOMMYHMKATUBHBIX 3a/ad; BIAAeTh YCTHOW U IIMCBMEHHOM peYbl0; CTPOUTH
MOHOJIOTMYECKOE KOHTEKCTHOE BBICKA3bIBAHUE;
- OpraHu30BBIBaTh M IUIAHUPOBAaTh Y4YEOHOE COTPYJHUYECTBO C MEAAroroM u
CBEPCTHHUKAMU,;
- HHTETPUPOBATBCS B  TIPYIIy CBEPCTHUKOB U  CTPOUTH  IPOAYKTHBHOE
B3aUMOJZCHCTBHUE CO CBEPCTHUKAMU U B3POCIIBIMH.
2. Ilony4uTh BO3MOXHOCTh HAYYUTHCS:
- Opath Ha ce0s1 MHUIMATUBY B OPTaHU3allMH COBMECTHOIO JA€HCTBHUS;
- OKa3pIBaTh IIOAJNEPKKY U COACUCTBHE TEM, OT KOIO 3aBUCUT IOCTHIKECHHE LIEJIU B

COBMECTHOM JEATEIIbHOCTHU.
B cdepe pa3sBuTHS NO3HABATEIbHBIX YHUBEPCAJIBHBIX Y4eOHBIX JeliCTBHI
o0yuarommiicst

1. Hayuurcs:

- MPOBOAUTH HAOIIOJICHHS ¥ DKCIIEPUMEHT MOJI PyKOBOJCTBOM I1€/1arora;

- OCYHIECTBIIATh PACIIMPEHHBIM MOWCK WH(OpPMAIMK C HCTOIB30BAHHEM DPECYPCOB
o6ubnuotex u MaTepHera.

2. [lony4nT BO3MOKHOCTh HAYUYHUThCS:

- CTaBUTh MPOOJIEMY, apr'YMEHTHUPOBATh €€ aKTyallbHOCTb;

- CaMOCTOSITEJIbHO MPOBOJUTH MCCIEAOBAHUS HAa OCHOBE MPHUMEHEHUS METOJIOB
HaOJIOJICHHS U DKCTIEPUMEHTA;

- BBIJIBUTATh THIIOTE3bI O CBA3SX U 3aKOHOMEPHOCTSAX MTPOLECCOB;

- OPraHU30BaTh UCCIIEIOBAHUE C LEIBIO IPOBEPKU TUIIOTESHI;



- Ief1aTh YMO3aKIIFOUEHHSI ¥ BBIBOJIbI HA OCHOBE apryMEHTAI1H.
TpeOoBaHusl K YPOBHIO IOATOTOBKH 00Y4aI0LIUXCH
OO6yuaroniue J0JIKHbI 3HATH!
e pOJIb XUMUU B JEATEIHHOCTH YEJIOBEKA;
¢ HCTOYHHMKHU XMMHYECKUX 3HAHUH - SHLIMKIIONEIUU, CIPABOYHUKH );
o IIpaBUJIA NIOBEICHHUS B JIAOOPATOPHUM U MPU MPOBEICHUU OIBITOB;
e O3TUYECKHE HOPMBI U IIpaBuiIa 0€30MaCHOTO MOBEACHUS
OO6yuaroiye K0J2KHbI YMeTh:
¢ CAMOCTOSITENILHO CTABUTh HOBBIE yUEOHBIC LIETU U 33]1a4H;

e OIIMCHIBATH

ACMOHCTPAITUOHHBIC

)51 CaMOCTOATCIBHO
OKCIICPUMCHTBI, UCITOJIB3YA IJISA 9TOTO pyCCKI/Iﬁ A3BIK U A3BIK XUMHUH

IMPOBCIACHHBIC

IPOBOAUTEL HAOJIOICHUS W SKCIICPUMEHT I10J] PYKOBOJICTBOM I1€/1arora;

- OCYIICCTBIISITH PACHIMPCHHBIH TMOWUCK WH(OpPMAIMU C HCIOJIb30BAaHHUEM
pecypcoB 6ubnuotek u MaTepHeTa.

CaMOCTOSITCJILHO MPOBOJIUTH MCCIICIOBAHUS Ha OCHOBE NMPUMEHEHUS METOJIOB
HAOJIFOICHUS M DKCTICPUMCHTA;

aJICKBaTHO HCIIOJIb30BaTh PEUEBBIC CPEACTBA JIJISI PEHICHUS Pa3IMYHBIX
KOMMYHUKATHBHBIX 3a/1ay; BJIaJICTh YCTHOH M TMHUCHBMEHHOW PEUYbIO; CTPOUTH
MOHOJIOTHYECKOE KOHTECKCTHOE BhICKA3bIBAHHCE;

UCII0JIb30BaTh MPUOOPETECHHBIC 3HAHUS M YMCHUS B YUCOHOM NEATEIHBHOCTH U
TIOBCETHEBHOW JKU3HU:

2. KOMIIJVIEKC OPFAHI/BAI_II/IOHHO—HEI{AFOFI/I‘IECKI/IX
YCJIOBHUHU PEAJINZAIIUU ITPOT'PAMMBI
2.1 Kagennapubiii yueOHLIN rpaduk

Kanenmapuplii yuyeOHBIH Tpaduk MPOBEACHUS 3aHATHNW IO MpPOrpamMme « XHUMHS

BOKPYT Hac «pa3pabaTbIiBacTCs C YYETOM KaJICHIapHOTO y4eOHOro rpaduka IIKOJIbI,

yTBEPKAAEMOTO Ha 1 CEHTSIOpS Ka)X10T0 yueOHOro rojaa

Yereeprs | Jlarel Havana wu | Cpoku Yucao Yuciao KoimnuectBo
DKOHYAHMS KAaHUKY.JI y4eOHbIX yae0HBbIX yaeOHBIX
HeTBEPTH Helmeqlb 1O [THeW 1o HacoB no

mporpamMMme [IporpamMMe [IporpamMme

1 verBepts | 01.09.2022- 29.10.2022- 9 18 18
28.10.2022 06.11.2022

2 vetBepth | 07.11.2022- 31.12.2022- 8 16 16
30.12.2022 15.01.2023

3 yetBepts | 16.01.2023- 25.03.2023- 11 22 22
24.03.2023 02.04.2023

4 verBepth | 03.04.2023- 27.05.2023- 8 16 16
26.05.2023 31.08.2023

Hroro 36 72 72




2.1. KanennapHo-TemMaTnyeckoe IVIaHUPOBaHue — 72 yaca

Ne | mata | ®opma Kou- | Tema 3anatuii Mecto ®opmsbl
/o 3aHATUH BO IIPOBEJCHUS | KOHTPOJIS
yac.
1. BBeaenme. Xumuueckas jadoparopusi (10 gac)

1 HNHcTpykTax, 1 | BBoaHoe 3aHsTHE 3HAKOMCTBO C Lentp AHKeTHpoBa
DKcKypceus, kabuHeToM xumuu. Mzyuenue «Touka HUE,
Ipe3eHTaIHs NPaBUJI TEXHUKH OE30MTaCHOCTH. Pocray, cobecenoBaH
«Ponp xumun IIKOJIbHAsL | U€
B JKU3HU naboparopu
YeJIOBEKa». s

2-3 [Ipaktuyeckas | 2 | OOmue npaBuiia MPOBEICHUS Lentp Texymuit
pabora, Gecena pabort B 1aboparopuu. JIP «Touka KOHTPOJIb,

«PaboTa ¢ XMMHYECKUMHU Pocra» MIPAKTUKYM
BEIECTBAMU U 000PYI0BaHUEM

4-5 [Ipaktuyeckas | 2 | I1P «IIpaBuna paboTsl ¢ Lentp Texymuit
pabora, nudpoBoit maboparopuei 1o «Touka KOHTPOJIb,
JICKIOUS XUMUN)) POCTa» HpaKTI/IKyM

6-7 [Mpaktuyeckas | 2 | [IpaBuna paboTel co ciuproBkoid. | LleHTp [IpakTukym,
pabora, Gecena JIP «3ydenne crpoeHus «Touka nearoruvec

mmaMeHu. Onpenenenne Pocra» KO€
TEMIIEPaTyphl MJIAMEHU C HaOI0IeHE
MOMOIIIBIO JaT4nKa UG POBOM

nabopaTopum»

8-9 Jlexmms, 2 | YueOHoe uccnenoBanue. Metonpl | LleHTp Texymmit
IpaKTUYEeCKas uccienoBanus. [Ipeamer, oObEKT «Touka KOHTPOJIb,
pabota Ha HCCIIEI0BAHMSL. Odopmnenue | Pocray Ompoc,
KOMIIBIOTEPE. MIPOCKTA. I[P  «Pabora ¢ HPaKTHKYM

porpamMmMoit PowerPoint,
CO3[aHHE MTPE3CHTALINI»
10 DKCKypcust 1 | DKCcKypcHs B XUMUYECKYIO Xumuuecka | [legaroruuec
n1abopaTopuio b Koe
nabopaTopu | HaAOJIOJACHHE
s
2. lMpuxaagnast xumus (19 yacon)

11 Jlexknus 2 | Xumus B ObITY LenTtp TectupoBanu
IIpakTrueckas «Touka e
pabota Pocrax»

12 [IpakTuueckas 3 | [Ipaktukym uccieroBaHue entp Habmronenue
pabota «Motromiye cpeacTsa s «Touxka oTpoc,

HIOCYZIBI» Pocta» MPAKTUKYM

13 Jlexuus 3 3ansTue - urpa «MblIbHbIE Lentp ITenaroruyeck
IIpakTrueckas ITY3BIpW» «Touka oe
pabota Pocra» HabIO/IcCHNE

01poc,
MPAKTUKYM

14 IIpesenrtanus, |1 XuMus B IpUpoie IenTp HaGmronenue

COOOIIEHUS «Touxka 0oTIpocC
Pocray
15 Jlexmus, 3 XUMHUS U YETIOBEK Lentp GbpoHT.




CaMOCTOSITEIIb «Touxa o1poc,
Has paboTa Pocra» CaMOCTOSIT.
pabota
16 Coo0Omenus, 3 XUMHUSI ¥ MEIUIIAHA Lentp Nunus.
Camocrosrenp «Touka o1mpoc,
Has paboTa Pocta» camocT.paboT
a
17 [Ipaktuyeckas | 2 benku, Xupsl, yraesoasl B | Llentp Texymun
pabora NUTaHUH YEJIOBEKa «Touka KOHTPOJIb
Pocra»
18 CooO0mmenus, Buramunbl Lentp Texymuii
CamocTosTens «Touka KOHTPOJIb
Has paboTta Pocrax»
19 CooOuienus, [Tumessie noGaBkU Lentp Texymuii
CamocTosiTens «Touka KOHTPOJIb
Has paboTta Pocrax»
20 [IpakTnueckas [IpakTukym - nccienoBaHue Lentp Habmonenue
pabota «Humncen» «Touka OI1poc,
Pocra» IIPAKTHKYM
21 [IpakTnueckas [Ipaktukym -  wuccrnegosanue | Llentp Habmronenue
pabota «MopoxeHoe» «Touka OI1poc,
Pocray MPAKTUKYM
22 [IpakTrueckas [Ipaktukym -  uccnenoBanue | LleHTp HaGmronenue
pabota «Hlokomam» «Touka OI1poc,
Pocray MIPAKTUKYM
23 [IpakTrueckas [Ipaktukym -  uccinegoBanue | LleHTp HaGmronenue
pabota «KeBarenbHas pe3uHKa «Touka OI1poc,
PocTa» MPAKTUKYM
24 CooOurenus, TaliHbl BOIBI Lentp Texymmit
Camocrositens «Touka KOHTPOJIb
Hasi paboTa Pocta»
25 [IpakTrueckas [IpakTHKyM HCClieOBaHNE Lentp Ha6mronenue
pabota «["a3upoBaHHbIC HATIUTKI» «Touxka oTpoc,
Pocta» MPAKTUKYM
26 IIpakTueckas [IpakTukym uccnegoBanue LenTtp HaGmronenue
pabora «MuHepanbHbIE BOJBDY «Touxka oTpoc,
PocTa» MPAKTUKYM
27 CooOmienns, ITuBHOM aIKOroIN3M Llentp Nunus.
Camocrosrens «Touxka o1mpoc,
Has paboTa Pocra» CaMoCT.paboT
a
28 IIpakTrueckas IIpaktukym uccienosanue «Hai» | Lientp HaGmronenue
pabota «Touxka 0Ipoc,
Pocra» MPAKTUKYM
29 IIpakTnueckas [IpakTukym uccnenosanue | Llentp HaGmronenue
pabota «Momnoxo» «Touka o11poc,
Pocra» MPAKTUKYM
3. BemmecrBa Ha kyxHe (13 yac)
30 | BRoamoe | 1 | BemecTBa, ¢ KOTOPBIMH MBI | Llentp | Texymmii




3aHsTHE BCTpEUYaEMCs Ha KyXHe. «Touxa KOHTPOJIb,
Pocray Nuanus.
0npoc

31- [IpakTueckoe YHUKaJIBHOE BEIIECTBO-BOIA. Ilentp IIpakTukym,

32 3aHsTHE Kakyro Boy MbI IbEM? «Touka 01poc,

JlabopaTopnas pabora «3yuenne | Pocray Oecena
CBOICTB BOAB METOAbl OUUCTKU

BO/IbI B OBITY U

MpOoMbIIUIEHHOCTH. [TP

«OmnpeeneHue KECTKOCTH BOIbI

U CIIOCOOBI €€ yCTpaHEHUSI».

3adeM XJIOpUPYIOT BOIY?

33- CoiicTBa ykcycHo# kucnotsl. JIP | Llentp [TpakTukym,

35 [IpakTueckoe «Onpenenenue pH ykcycHoit «Touka WNnaus.
3aHsTHE KHCJIOTHI C TIOMOIIBIO JaTYNKa Pocta» onpoc

uugposoit nabopatopunnlIP ¢bpoHT.Oompoc
«IIpurotoBnenue 9% pactBopa

yKCycHOM Kuciotsl u3 70%

pacTBOpa ICCEHIUN»

36- 3aHsATHE TT0 [ToBapennast cosib u e€ cBoricTBa. | LleHTp Wunus.

37 yTiyOneHHuIo [Ipumenenue xynopuaa HaTpus B «Touka ompoc
3HAHHU, XO3SIICTBEHHOM JEATETbHOCTH Pocray (dbpoHT.oMmpoc
MPAaKTUYECKOE yenoBeka. Korga conb — sia. 1P , TPAKTHUKYM
3aHATHE «BpIpamuyBanue KpUCTAIOB U3

COJIN»

38 [IpakTuueckoe JlaGopartopnas padota «CoiictBa | LleHTp

3aHATHE IMATHEBOI COIBI» Touxka HaoOmronenue
Pocray OIpoC
[IpakTukym

39- 3aHsTHE MO Merannel Ha KyxHe. JIP entp Nunus.

41 yrayOJIeHuto «M3ydenne ¢puznuecknx cBOUcTB | «Touka o1Ipoc,
3HaHUH, METaJUIOB M0 KOJUIEKIUU Pocra» MPAaKTUKYM
[IpakTuueckoe «Metame». [Tocyna u3
3aHATHE MeTauioB. MeTauibl B Uuie.

Y nuBuTENBHBIN AJIIOMUHHAI.
[Touemy Temueer nox? I1P
«P>xaBunHa U €€ ynaJeHue»

. Xumus 1 numa (13 gacos)

42 BsoaHoe [Inma, xoTopyro mel eauM. Uto Lentp Texymmuit
3aHSTHE HY)KHO 3HaTh, Korja nokynaems | «Touka KOHTPOJIb,

MPOAYKThI U TOTOBUIIIb MUILLY Pocra» Oecena

43 IIpakTueckoe IIP «Pacuer cyro4yHOTO panoHa Lentp IIpaxTuxym

3aHATHE MUTAHUS» «Touka
Pocra»

44 3aHATHE IO [Tumessie no6asku. Kakyro IenTp Texymnii
YTITyOJIeHUIO OTIaCHOCTb MOT'YT NPE/CTABIIATh «Touxka KOHTPOJIb,
3HaHUU apoMaTu3aToOpbl MUALIU U Pocra» Oecena

BKYCOBBIE JJOOABKH.

45 [IpakTueckoe [P «Ananu3 coctaBa NpoayKTOB Lentp HaGmronenue

3aHsTHE nUTaHus (10 STUKETKaM), «Touka 01poc,




pacmmdpoBKa MUIIEBBIX 100aBOK, | PocTta» [IpakTuxym
VX 3HAYCHUE U JICHCTBUE HA
OpraHu3M YEJOBEKa».

46- Jlexuus, 2 ConepxaHue HUTPATOB B Lentp Texymuii

47 [IpakTueckoe pacTUTENbHOM NHILE U cOBEThI 0 | «Touka KOHTPOJIb,
3aHATHE YMEHBILICHUIO UX COJIEPKAHUS B Pocra» IIpaxkTukym

IIPOLIECCE MPUTOTOBIIEHUU
nun. JIP «Onpenenenue
HUTPATOB B OBOIIAX)

48- Jlexuusi, 2 JlabopaTopHas pabora Lentp Tekymmit

49 [TpakTuyeckoe «O6HapyxeHue gocdaros u «Touka KOHTPOJIb,
3aHATHE XJIOPUJIOB B MMPOJYKTAX MU TAHUD) Pocra» IIpakTHKyM

50- Jleknusi, 2 JlabopaTopHas pabora Lentp Texymmit

51 [MpakTuyeckoe «O6Hapyxenue GpocopHoii «Touka KOHTPOJIb,
3aHATHE KHCJIOThI B HAITUTKAX)) Pocra» IIpakTHKyM

52- Jlexmms, 2 OobHapyKeHHe KpaxMaja B LenTp Texymmit

53 HpaKTI/I‘leCKOG IpOayKTax MUTaHUS. Ha6opaTopHaﬂ «Touxka KOHTPOJIb,
3aHSTHE pabora «Bpinenenue kpaxmana u3 | Pocray T[IpakTHKYM

kaprodens u oOHapyX)eHHE ero ¢
TTOMOIIBIO HOJa»

o4 3amura muan | 1 3amura npoekra«l Iumessie Lentp 3amura

MIPOEKTOB n00aBKH: MOJIb3a WM BPEay, «Touka MUHU
Pocra» ITPOEKTOB
5. OnbIThl ¢ MOWOIMMH cpeacTBaMu. Iloyemy mMblLi10 MoeT? (2 yaca)

55 BBoanoe 1 Motomue cpezncra. CoctaB u Lentp Texymnii

3aHATHE cBOMcTBA. 1IX BO3a€eiicTBHE HaA «Touka KOHTPOJIb,
3arpsI3HUTENN Poctay» Nunus.
onpoc

56 IIpaktuyeckoe | 1 1P «Ilomy4enne MbUTEHOM OcHOBBI | LleHTp Texymmii
3aHATHE U3 IIEJI0YU ¥ TBEPJOTO KUPA. «Touka KOHTpOJIb,

Hccnenoanue ero CBOMCTB» Pocra» [IpakTukym
6. MequuuHckasi anteuka (4 yaca)
57 Brognoe 1 JlomanrHss anTevka. Lentp Texymmit
3aHATHE JlexapcTBEeHHBIE ITpenaparsl, UX «Touka KOHTPOJIb

BUJIbI M Ha3HaueHue. Kaxnoe Pocra»
JIEKapCTBO — XUMHUYECKUI
pEaKTUB.

58- [Ipaktuueckoe | 2 ®uronevyenue. JIekapcTBEHHBIE LenTtp Texymmuit

59 3aHSITHE pacteHus Ha rpsake. JIP «Touka KOHTpPOJIb,
«3yueHue J1eKapCTBEHHBIX Pocra» [IpakTukym
pacTeHui 1o repOapuo»

60 3aHATHE IO 1 [IepBas nomo1pb npu IenTp @poHTAIIBHEI
yryOJIeHUIO OTpAaBJICHUSIX, TpaBMax M oxorax | «Touka i ompoc
3HAHUU Pocra»

7. XuMusi 4 ceJIbCKoe X0351iicTBO (4 yac)
61- BBonHoe 2 Ponp xumun B cenbckom IenTp Texymnii
62 3aHATHE X03s1iicTBE Y TOOpEHUS U UX «Touka KOHTPOJIb,
kinaccudukamys. JIP « Pocra» IIpaxTuxym
3HAKOMCTBO C KOJUIEKIIUEHN
y0OpeHui»
63 Jlexuus, 1 XHUMHUYECKUE CPEJICTBA 3aIIUTHI Lentp Texymmit




II0Ka3 pacTeHuN. «Touka KOHTPOJIb

BUICOPOIIUKA Pocra»

64 Jlexuus, nokas | 1 3amuTa OKpy>Karolei cpepl OT Lentp Texymuit

BHJIEOPOJIMKA XUMHYECKUX BEIIECTB. «Touxka KOHTPOJIb
Pocray
8. Xumus u okpy:xaromasn cpena (24)

66 BBomHoe 1 OmnacHele BemecTBa u haktopsl B | LleHTp Texymuii
3aHATHE ObITy. B3aumocBs3b XuMuu u «Touka KOHTPOJIb

5KOJIOTUH Pocray

67 3amura Mmuan | 1 3amuTta MUHH ITpoeKToB: «Kak Ilentp 3amura
MPOEKTOB YITYUIIHTE YKOJOTHIECKYIO «Touka MUHU

0GCTAHOBKY B IOMe?» Pocray MPOEKTOB
9. O630p npodeccuii, TpedywIMX 3HAHUI XuMuH (5 4ac)

68 Okckypeust B |1 ATpOHOMBI, OBOIIIEBO/IBI, Tepputopu | Ilenaroruuec
000 IBETOBOEL. s O00 KO€
«CemEHoBCKas «CeMEHOBC | HaONIOJEHME,
Husay kast HuBa» | Gecena

69 Okckypeus B | 1 MenuiuHckre pabOTHUKH. Lentp [lemaroruuec
MEJITYHKT «Touka KO€

Pocray» HaOJII0JIcHHE,
Oecena

70 DKCKypcHsi B 1 [TumeBast mpombinieHHOCTh U €€ | CToJioBas [Iemaroruuec

CTOJIOBYIO CHEINAIUCTHI Koe
HaOJII0JICHHE,
Oecenma

71 Urenue 1 Xumus Ha CIry’k0e paBoCyIus Lentp [Temarornuec
SMU300B O «Touxka Koe
[lepnoke Pocray» HaOJII0JIeHHE,
Xoinmce Oecena

72 Kpyrasrii cron | 1 Nrtorosoe 3ansiTHE: 3a1UTa entp BricTymienun

MPOEKTOB «Touka € C 3alIuTOoi
Pocta» MIPOEKTOB

2.2 YcJoBHA pean3aliy NporpaMMabl.

MarepuajbHO-TeXHUYECKHE YCIOBHS

1. KabGuner xumuu, B KOTOpOoM pacnoioxeH wneHTp «Touka Pocrtay,
COOTBETCTBYIOIINI CAaHUTAPHO-TUTHEHUYECKUM HOpMam OCBEUIEHUS u
temreparypHoro pexuma (18-21 rpamyc Llenbcusi; BIaKHOCTh BO3JyXa JIOJKHA
opiTe B mpenenax 40-60 %). B kaOuHeTe MMEIOTCA pa3IU4HBIC pa3/laTOYHbBIC
MaTepuasbl, TaOmuIel, ydeOHble mocoOus. JlaGoparopHas mocyna, XUMHYECKHE
pEaKTUBBl W MaTepuaabl HAXONMATCS B JAOOPAHTCKOHM, PACIOIIOKEHHOU PSIOM C
KaOMHETOM.

2.000pynoBanmue.
XuMuyeckasi jadopaTopHasi mocyaa, annapatbl 1 NPUOOPLI:




1) mpubops! 11 pabOTHI € Ta3aMu;

2) anmapaTbl ¥ IPUOOPHI JJIsI ONBITOB C TBEPJIBIMU, KHJIKUMH BEIIECTBAMU;

3) u3MepureapHble MPUOOPHI U MPUCTOCOOTIEHUS JJIs BHIIIOJIHEHMS OIBITOB;

4) crexJsiHHasg W IUTACTMACCOBAasl MOCyAa M MPUCIOCOOJEHUS AJiA MPOBEACHUS
OTBITOB.

XUMHYeCKHEe PEaKTUBbI U MAaTEePHAJIbI:

1) I[IpocTeie BemiecTBa: Meb, HATPUH, KAJbIIMI, MarHUH, KeJIe30, IIUHK;

2) OKCUJBI: MEIM, KaJbLIMS, JKeJIe3a, MarHus;

3) KUCTIOTHI: CepHasi, COJIsiHAsA, a30THAs;

4) ocHOBaHUS - THAPOKCUIBI: HaTpusi, Kaibuus, 10%-HbIA BOJHBIM pacTBOP
aMMHMAKa;

5) conu: XJOpUABl HATpUs, MEIH, aJOMUHHUA, Kejie3a; HUTPAThl Kalus, HaTpus,
cepeOpa; cynbhar Meu; NOAU]T KallKs; allFOMOKAJIMEBbIE KBACI[bl; IUXPOMAT KaJus;

6) opraHMyYecKue COEAUHEHHUS: 3TAHOJ, YKCYCHas KHUCJIOTa, caxapo3a, METHJIOBBIN
OpaHXeBbIH, peHosTanenH, JaKmyc.

3. Texnuyeckue pecypcnl.
Ocnamenue nenrpa «Touka Poctay

MynbsTHMenuitHOe 000pYI0BaHUE:HOYTOYK, TIPOEKTOP, IKpaH, IHUPPOBOA
doToanmapat, nudpoBas 1a00paTOPHUs MO0 XUMUU
4. KaapoBoe ob0ecneveHnue.

[lemaror, opraHu3yromuii 00pa30BaTEeNbHBINA MPOIECC 1O JAHHOW Mporpamme
UMEEeT BbICHIEE O0Opa3oBaHMEe - KBamuUKAIUS «YUYUTENIb XUMHH», BBICIIYIO
KaTETOPUIO YIHUTEIIS.

4. IlporpaMMHO-MeTOANYECKOE O0ecIIeYeHue

Nuctpyknuum o  ydyeOHUKaM

[Tepunonnueckas cucrema xumuueckux amnemeHToB .M. Menneneena.
Tabnuma pacTBOPUMOCTH.

Paznarounsiii MmaTepuai 1is ITUIAKTUYECKUX UTDP.

2.3 ®opMbI aTTECTAIINMN.

J1J1st OTIEHKH pe3yTbTaTUBHOCTH YUEOHBIX 3aHATUN MPUMEHSICTCS

- MpeJABapPUTEIbLHbIH KOHTPOJb - TIPOBOJIUTCS TEepe]l Ha4aJloM U3y4YeHHUs Y4eOHOro
Marepuajga ISl ONPENCSICHUS HWCXOJHOTO YPOBHS YHHUBEPCAIBHBIX yUCOHBIX
NeHCTBHM (aHKETHPOBAHKE, TECTHI, O€CEIBI C ICThMU;

- TeKYIIHM# - MPOBEPKA YHUBEPCAIbHBIX YUECOHBIX NEUCTBUMN, MPUOOPETEHHBIX B XO/I€
W3y4YEeHUsT HOBOIO MaTepuaja, €ro MNOBTOPEHHS, 3aKPEIUIEHHWS W MNPAKTHYECKOTO
MIPUMEHECHHUS



- TEeMAaTHYeCKHMH - IIOCJIE€ M3yYEHMs TEMBI, pasfena Uil CUCTEMAaTU3aluu 3HAHUU
(TecTbl, XUMHYECKHE BUKTOPUHBI, KOHKYPChI 3HATOKOB);

- IEPUOANYECKHIT — KOHTPOJIb 110 LEJIOMY pa3zeily yueOHOro Kypca, TeCThI;

- NMPOMEXYTOUYHBbINi — KOHTPOJb B KOHIIE YYEOHOro rojja C y4eToM pe3yJbTaToB
MEePUONYECKOTO KOHTPOJIS.
Kak ¢opma arrectanuu UCronb3yeTcs: IPaKkTUKYM.

IIpakTuyeckas padora — J0CTAaTOUYHO HEOOBIUHAs (hOpMa KOHTPOJISI, OHA TPeOyeT OT
yUYalIuXcsl HE TOJIBKO HAJMYHUS 3HAHWW, HO €Ill¢ U YMCHUU MPUMEHSTh 3TH 3HAHUS B
HOBBIX CUTYaIIHSIX, COOOPa3UTEIHHOCTH.
JlabopaTopHasi pa6oTa aKTUBH3UPYET IMMO3HABATEIBHYIO NEATCILHOCTh YUYalTUXCs,
T.K. OT pabOTBI C PYYKOW M TETpajbl0 pedsra MepexoiiarT K paboTe ¢ pealbHBIMU
BEIICCTBAMHU.

2.4 OueHOYHbIE MATEPHUAJIBL.

AHKETHpOBaHUE B HAYaJIe U B KOHIIE Y4EOHOTO To/1a.

MOHUTOPUHT aKTUBHOCTH YUYAIIMXCS HA 3aHSTUSX.

BricTymnenue ¢ 3anuToi uccie10BaTeIbCKUX pad0T Ha KOH(DEPCHITUX.
[IpakTukym

i NS

2.5 MeToauvecKue MaTepHaJbl.
[Ipu peannzanny NporpaMMbl UCIIOJIB3YETCA CIEYIOLINE METOAbI 00yYeHHUS:
-CIIOBECHBIH (Oecena, pacckas, 00CyKIeHUe, Urpa);
-HaTrJISIAHBIN (IEMOHCTpAIUS CXEM);
-penpOYKTUBHBIN (BOCTIPOU3BOISIIINN);
-POOJIEMHO-TIONCKOBBIN (MHIWBHUAYAJTbHBIA WM KOJIJICKTUBHBIN CITOCOO peleHus
poOJIEMbI, TOCTABICHHON TIEpel YHaIlUMHUCS );

-TBOPYECKHU;
-[IPAKTUYECKU I
MeToanuyecKoe odecneyeHne nporpaMmMbl
No | Ha3Banue paznena | @opma 3anstuii | [Ipu€mbl u MeTO b1 JIngakTu4decKue
MaTepuabl,
n/n TEXHUYECKOE
OCHAIICHHE
1 Baeacnne. HNHcTpykTax, CnoBecHO-HATNSAAHBINA, | HHCTPYKIIUS, aHKETA,
Xumuueckas DKCKypcus, TTOUCKOBBIH, MIPE3CHTALIMS
nabopatopus MPAKTHYECKUN «PoJIb XMMHUH B )KU3HHU
[IpakTudeckue u Yye0BeKa», HOYTOYK,
nabopaTopHbIe udpoBas
paboThI, JEKIHUSI naboparopust o
XUMHUHU




2 IIpuknannas [Ipaktnueckue u | CnoBecHo-HarsiAHbIN, | [IpakTnueckue paboThl
XUMUS 1a00paTOPHBIE | MIOUCKOBBIM, 1o TeMaM, HOYTOYK,
paboThI, TEKIMH | TPAKTUIECCKUN udpoBast
naboparopust 1o
XUMUHU
3 BemecrBa Ha [Ipesenranumu, CnoBecHo-Harysinubi, | [IpesenTarum,
KyXHE COOOIICHHS, IMOMCKOBBIH, [IpakTnueckuen
3aluTa MUHU TBOPYECKHUH, nabopaTopHbie PabOTHI
MIPOCKTA, MPaKTUYECKUM Mo TeMaM, HOYTOYK,
MPAKTUYECKHUE U urdposas
nabopaTopHbIe naboparopust o
paboThI, TEKIIUU XUMUHN
4 XUMHA U IIAIIA [Ipesenranumu, CrnoBecHo-Harysinubid, | [IpesenTarum,
3a11UTa MUHU ITIOMCKOBBIH, HOYTOYKMexayHapo1H
MPOEKTA, TBOPYECKUH, bIC KOJIBI
MPAKTUYECKHUE U | MMPAKTHUUECKHUIT MOTEHIUATBLHO
nabopaTopHbIe BpPEIHBIX MIUTIEBbIX
paboTHI, TEKITUN n00aBOK
5 OmnbITHI € [Ipaktnueckue u | CnoBecHo-HarsiAHbIM, | [IpakTnyeckue paboOTHI
MOOIIIUMH nabopaToOpHbIE | TIOMCKOBBIH, o TeMaMm
CpeICTBAMM. paboTHI, JICKIIUU | MPAKTHIECKHUI
[Touemy MbLIO
Moer?
6. | Memuumuckas [Ipaktuueckue u | CioBeCHO-HAITSIAHBINA, | Buaeoponuk, HOYTOYK,
anTeyka 1a00paTOpHbIE | MOWCKOBBIM, MEIUIIMHCKas anTeyka,
paboThl, JEKIUU | IPAKTHYECKUN Tabnuua «XuMU4ecKue
AJIEMEHTBI u
MEIUIITHA»
7 Xumus u cenbckoe | [Ipaktuueckue u | CioBecHo-HarsiaHbId, | [Ipe3entanuu, np.
XO03511iCTBO 71a00paTOpHbIE | MOUCKOBBIM, pabota, HOYTOYK,
paboThI, IIPaKTUYECKH, BHJIEOPOJIUK
JIEKLIHH, TBOPYECKUI
JKCKypCus
8 XUMHA U Jleknus, 3amurta | CioBecHo-HarsiAHbI, | [Ipe3enraiuu,
OKpYXaromas MUHH [TPOEKTA IIOMCKOBBIH, HOYTOYK, BUJICOPOJIUK
cpena TBOPYECKUI
9 0630p mpodeccuii, | DxcKypcuw, CnoBecHo-Harys b, | [Ipe3enTanuu,
TpeOyrommx BCTpPEYH C MIOMCKOBBIH, HOYTOYK,
3HaHUN XUMHUH UHTEPECHBIMU TBOPYECKUI
JII0JIbMU
10 | UtoroBoe 3anatue | 3amura TBopueckuit Bukropuna (cm.
MIPOEKTOB, MPUIIOKEHNE) HOYTOYK
NPE3CHTALINS

2.6. CIITMCOK JIMTEPATYPbI

st meparora

1. Dammknonemusa aiug gerer. Tom 17. Xumnsas. kKABAHTA», M., 2003

2. 3anumaTtenbHbIe 3a1anus U d(ppexTHbIe onbITh o Xumud. b.J[.Crenun,
JLIO.Anmuk6epoBa. « IPODA», M., 2002




3. Kuwra no xumuu s gomanidero yrenus. b.J[.Crenun, JI.FO. Anuk6epoga.
«XHUMMUA», M., 1995

4. 3anumatenbHble onbITh MO0 XxuMuu. B.H. Anexcunckuii. «I IPOCBEIIEHUEY,
M., 1995

5. IlpodunsHoe 0OyueHue. DNeKTUBHbBIE KypChl. XUMHUS 1J1si TymMmaHuTapues 10,
11 xnacesl. CoctaButens H. B. lllupmuna. M3n-so «Yuurens», Boarorpan,
2006.

6. Herpaauuuonnsie ypoku. Xumus 8-11 knaccel. M3a-Bo «Yuurenby,
Bousrorpan, 2004.

7. Xumus. [IpoextHas nesrenbHocTh yyamuxcs. Cocrapurens H. B. upmmna.
N3n-Bo «Yuurensy, Bonrorpan, 2007.

8. Xumus B 6biTy. A. M. FOaun, B. H. CyukoB. M. «Xumusi», 1981.

9. Xumus Bokpyr Hac. FO. H. Kykymikun. M., «Beiciias mkomnay, 1992.

HNuTepHeT pecypesnl:
10.http://hemi.wallst.ru/ - DxcriepuMeHTaNbHBII YUSOHUK 1O OOIIEH XUMUH JIs

8-11 kmaccos.
11.http://www.en.edu.ru/ — EctecTBeHHO-HayUHBIH 00pa30BaTCIbHBIN TOPTAI.
12.http://www.alhimik.ru/ - AJIXUMUK.
13.http://www.chemistry.narod.ru/ - Mup Xumun. KauecTBeHHBIC peaKIMK 1
HOJy4YeHHUE BeleCcTB, mpuMepbl. CripaBoYHbIe TaOJIUIBL. MI3BECTHBIC yUeHbIE -

XAMUKH.
14.http://chemistry.r2.ru/ — Xumus 11 KOJIbHUKOB.
15.http://college.ru/chemistry/index.php - OTKpBITHIH KOJLISIK:
xumus. http://grokhovs.chat.ru/chemhist.html - BeeoOmiast uctopust Xumum.
Bo3HuKHOBEHNE 1 pa3BUTHE XUMUU C IpeBHENINUX BpeMeH 10 X VII Beka.
16.http://www.bolshe.ru/book/id=240 - Bo3uukHOBEHHE U Pa3BUTHE HAYKH

XUMUH.
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AJICOPBIIUA - KoOHUEHTpUpPOBAHHE KaKOro-iuOO BellecTBA Ha MOBEPXHOCTH
pasnena ¢a3. Hanpumep, KOHIIEHTpUPOBaHUE MOJIEKYJ ras3a (agcopbara) Ha TBEpAOM
noBepxHOCcTH (aacopOeHTe). B kauecTBe ancopOEHTOB HCMOIB3YIOT, Kak MpaBUIIO,
MOPUCTBIE Tella C CHUJIBHO Pa3BUTOM TMOBEPXHOCTHIO (TMPUMEDP - AKTHBUPOBAHHBIN
yroiib). AJncopOuus MOXET ObITh PE3yNbTaTOM JEUCTBUS TONBKO (PU3HMUYECKUX CHII
MEXIy dYacTUIAMH BEIIEeCTBA, HO MOXET COMPOBOXKIATHCS U XUMHUYECKUM
B3aUMOJIEHCTBUEM ajicopbara ¢ aicopoeHTOM (XeMocopOIus).

AJUJIOTPOIIUSA - siBieHuEe CylIECTBOBAHUS XMUMHUYECKOTO JJIEMEHTA B BHUJIE JIBYX
WIM HECKOJIbKMX MPOCTBHIX BEIIECTB, PAa3JIMUHBIX MO CTPOCHHUIO W CBOMCTBAM. OTH
IOPOCThIE BEIIECTBA, pa3JIMYHbIE IO CTPOCHHUIO M CBOMCTBaM, Ha3bIBAIOTCS
AJUTOTPONHBIMHU (POPMAMH WIIM AJUIOTPONHBIMUA Moaupukanusmu. Hanpumep, rpaput
U aiaMma3 - JIBe aJuloTpomnHble (opmbl (MoauduKanuu) yriepoaa, MOJEKYISpHBINA
KACJIOPOA U 030H - JB€ aUIOTpOIHble Moaudukauuum kucinopona. Ilpu
OTIPEJICTICHHBIX YCIOBUAX aJUIOTPOIHbIE MOAUGUKAIIMK MOTYT NEPEXOAUTHh APYT B

npyra.

AMOPO®HOE BemiecTBO - HE KPUCTAUIMYECKOE BEIIECTBO, T.€. BEIIECTBO, HE
UMeIIee KpUCTauIMuecko pemetku. [lpumepsi: Oymara, mjiacTMacChl, pe3HHa,
CTEKJIO, a TAK)KE BCE KUJIKOCTH.

BEIIECTBO. B ectecTBO3HaHUU CYIIECTBYET PsJ MOHATHH, KOTOPBIM TPYAHO AaTh
CTporoe ompeseieHue. BemiecTBo - 01HO U3 TakuxX MOHATHI. B o0mieM cMmbiciie 0HO
UCTIONIb3YyeTCs st 0003HAUEHHUS TOTO, YTO 3aMOJHSAET MPOCTPAHCTBO U UMEET Maccy.
B Gonee y3xkoM cMbIcie - BEIIECTBO 3TO TO, M3 YEro COCTOSAT OKpYKalolIue Hac
npeaMeThl. B XxumMuu yaile ucnosiab3yercs MOHATHE KOHKPETHOTO BELIECTBA - XJIOPUA
HaTpus, Cylb(aT Kaiblus, caxap, OeH3uH u T.7. CM. Takxke "mpocToe BemiecTBo',
"cnoskHOE BemecTBo", ""cMech".

I'OPEHUE - OblcTpeiii TpollECC OKHUCIEHHS BEIIECTBA, COMPOBOXKIAIONTANCS
BbIZICTICHUEM OOJIBIIIOTO KOJIMYECTBA TEIJIOTHI U, KaK IMPaBUIIO, CBETA.

JUCTUIJIALINA - To ke, uto IIEPET'OHKA.
NMHI'MMBUTOPHI - BemiecTBa, 3aMeISIONINE XUMHUUYECKUE PEAKITUU.

NHMKATOPBI (kucnoTHO-OCHOBHBIE) - BEIIECTBA CJIOKHOTO CTPOCHUS, UMEIOIIHE
pPa3HyI0 OKpacKy B pacTBOpax KHUCJIOT U OCHOBaHWUW. BBIBAIOT MHAMKATOPBI U IS
JIpPYrUX BelIecTB (HE KUCIOTHO-OCHOBHBIE). Hampumep, kpaxman - MHIUKATOp Ha
MOSIBJICHHE B PaCTBOPE MOJIa (Ja€T CUHIOI OKPACKY).

KATAJIM3ATOPHI - BemecTBa, cHOCOOHBIE YCKOPSATh XUMUYECKHE PEaKIMH, CaMU
OCTaBasACh NPHU 3TOM HEU3MEHHBIMHU.



KPUCTAJIJI - TBepmoe BEHIECTBO, B KOTOPOM AaTOMBI, HOHBI WM MOJEKYJIbI
pacIioNio)KeHbl B TPOCTPAHCTBE  PETYJISAPHO,  NPAKTUYECKH  OECKOHEYHO
MOBTOPSIOIIUMUCS TPYIIIAMMU.

KPUCTAJUIN3AIMA - cnoco0 OYHMCTKH BeIIECTBA IMYTEM OCAXKICHHUS €ro u3
HACBIIIIEHHOTO pacTBOopa. OOBIUHO HACHIIIEHHBIM PACTBOP BEIIECTBA TOTOBUTCS MPU
MOBBIILIEHHOU Temmeparype. [Ipu oxiaxxJieHuu pacTBOpP CTAHOBUTCS MEPECHIILIEHHBIM
Y YHUCTBIE KPUCTAJUIBI BBINIAJIAIOT B 0caoK. [[puMecH, mo KOTOpbIM pacTBOP OCTAETCS
HEHACBHIIEHHBIM, OCTAIOTCSI B PACTBOPUTENE U OT(PUILTPOBBIBAIOTCS OT KPUCTAIIIOB.

KPUCTAJUIOTUPATBI - kpucraminueckue ruapatbl (COEIUHEHUS BEIIECTBa C
BOJIOM), MMEIOIIME TOCTOSHHBIM cocTaB. BbIAensioTcss U3 pacTBOPOB MHOTHUX
BEIIECTB, OCOOEHHO COJIEH.

HOPMAJIBHBIMU YCIIOBUSAMMU (n.y.) HazwiBatoT Temmepatypy 0 °C (273 K) u
nasiaenue 1 arm (760 MM pryrtHoro cronbGa wim 101 325 [la). He mnyrarts
co CTAHHAPTHBIMHU YCJIOBUAMHU!

[NEPEI'OHKA - cnoco®6 o4McTKHM BemiecTB (Kak MpPaBWIIO, >KUJKOCTEH) MyTEM HX
UCIIapEHUs B OJTHOM COCYJ€ Y KOHIEHCALMU TapoB B Apyrom cocyne. [leperonkon

PACTBOPUMOCTD - cnocoOGHOCTh BelIeCTBa PACTBOPATHCS B TOM HIM WHOM
pacTBoputene. Mepoit pacTBOPUMOCTH BEIIECTBA MPU JAHHBIX YCIOBUAX SIBIISETCA
€ro co/iepKaHue B HACBIIIEHHOM PacTBOPE.

PACTBOPUTEJIb. W3 1ByX WIM HECKOJbKHMX KOMIIOHEHTOB  pacTBOpa
pPacCTBOPUTETIEM HA3BIBAETCS TOT, KOTOPHIMA B3SIT B OOJBIIEM KOJIMYECTBE U UMEET TO
’KE arperaTHoe COCTOSIHUE, YTO U y PaCTBOPA B IIEJIOM.

PACTBOP HACBIILIEHHBIN - pacTBOp, B KOTOPOM [IaHHOE BEILIECTBO MPU JAHHOMN
TeMIepaType yxke Oobllie He pacTBopsieTcsi. HachllmeHHBIN pacTBOp HaXOAUTCS B
JUHAMHYECKOM PaBHOBECHM C HEPACTBOPHUBILHMCS BEILIECTBOM.

PACTBOPBI. IIpocTtoe ompezneneHue: 0OAHOPOAHBIE MOJEKYISIPHBIE CMECU U3 JBYX
win Oosnee BemiecTB. boree moiiHOE ompejelieHne: pacTBOpaMu Ha3bIBAIOT (PU3UKO-
XUMHUYECKHE OJHOPOJHBIE CMECU MEPEMEHHOI'O COCTaBa, COCTOAIIMWE U3 ABYX WIH
HECKOJIBKUX BELIECTB U MPOIYKTOB UX B3aUMOICHCTBHUSI.

PEAT'EHTDBI - ucxonHsie BelecTBa B XUMUYECKOW peakinuu. Dopmyiibl peareHTOB
3aIMCHIBAIOTCS BCETIa B JICBOM YAaCTH YPABHECHUS XUMHUYECKON PEAKIIUU.

PEHTIEHOCTPYKTYPHBIN AHAIJINS. DKCIepUMEHTaIbHbIN METOJ
ONPEAEIECHUS] CTPOCHHUS KPUCTAIUIOB M TE€OMETPUU MOJIEKYJ. PeHTreHoBcKkoe
U3JydyeHue HeceT enie Oosee BBICOKYIO 3Hepruto, uyeMm YJIBTPADPUOJIETOBOE,
MOATOMY MOKET TMPOHUKATh BriayOb “Hempo3pauHbix”’ TBEpAbIX Ten. Ecnu
peHTreHOBCKUM u3iyueHueMm o0nyuutb MOHOKPUCTAJI/I kakoro-nubo BelllecTBa,



TO BHYTPH €T0 PEHTICHOBCKHE JIYYH PACCEUBAIOTCS M OTPAKAIOTCI OT aTOMOB,
pacmoNI0KEHHOM B CTPOTOM TMOPSIIKE, JaBas TOXKE YHOPSAJO0UYCHHOE M300pakeHHe Ha
dotomnenke. [lonydenHoe QoTou3zo0pakeHUE MOXKHO pacmu@poBaTh TaKUM
o0pa3oM, YTO TONY4YalOTCs KOOPAHMHATHI X, Y, Z M KaXKIOTO aToMa KpHUCTaia B
TpexMepHOM TmpocTpaHcTBe. CoeauHsAs HAWICHHBIE TOYKW JIMHUSAMH, IOJYYarOT
TOYHBIE TEOMETPUUYECKUE N300paKEHUST MOJIEKYJT BEIIECTBA.

CKOPOCTbh XUMHNUYECKOM PEAKIHMU - konmyecTBO BEIIECTBA, BCTYIAIOIIETO B
peaKIuio WK 00pa3yIoIIerocs MNpH Peaklud 3a €IWHUILY BPEMEHU B €IUHUIIEC
o0bema cucteMbl. IMeeT pasMepHOCTh MOJIB/JT cex™,

CJIOKHOE BEILECTBO - BemectBo, KOTOPOE COCTOUT U3 MOJIEKYJ, IOCTPOCHHBIX
U3 aTOMOB Pa3HbIX IEMEHTOB. [Ipumepsl: comnb, caxap, AMOKCU] yriepozaa, O€H3NH,
BOJIA U T.[.

CMECDH - BemecTBo, COCTOSIIEE M3 MOJIEKYJ WJIM aTOMOB JIBYX WM HECKOJIBKHX
BEIIECTB (HEBAXXHO - TMPOCTHIX WMJM CJOXHBIX). BeliecTBa, M3 KOTOPBIX COCTOUT
CMeCh, MOTYT OBbITh paszfeieHbl. llpumepbl: BO31yX, MOpcKas BOJa, CIUIaB JIBYX
METAJUIOB, pPacTBOpP caxapa H T.[I.

ocTaTKa coJiepkar ruapokcuibablie rpymnmbsl (OH-rpymms).

CTAHIAPTHBLIE VYCJIIOBUSA, CTAHIAPTHBIE COCTOSAHUSA (He mnyTraTh
¢ HOPMAJIbBHBIMHU YCIIOBUAMU!) - coctosinue BeriectBa rmpu 25 °C (298 K) u 1
arm (1,01-10° T1a), a m1d OPOCTHIX BEIECTB, KPOME TOTO, COCTOSHHE B HamOojee
ycTOWUMBOI 1IpH 3TuX ycaoBusax ATJIOTPOITHOU MOIJHU®HUKALIUH. Hanpumep,
JUIS yriiepoja CTaHAapTHBIM COCTOSTHUEM sBisieTcs Tpadur, HO He anmma3. Ot

MPOCTBHIX BEIIECTB B MX CTaHAApPTHOM cocTosiHuu otcuuthiBatoT CTAH/[APTHBIE
H3MEHEHUA DHTAJIBITHUHU ([TH gg) ipu 00pa30BaHUH CII0KHOI'O BEIIECTBA.

TEIUJIOBOU D®DEKT PEAKIHWU - tennota, BeIICICHHAS WX TOTJIONICHHAS IPU
MPOTEKaHUHM XUMHUUYECKOW peakiuu. OObpdHO 0Oo03HauyaeTcs cuMBojiamu Q wim [E.
Ipn noctostHEOM jaiaernn TEIIJIOBOM D®®EKT PEAKIIMM (CE) paseH
usmeHenuto DHTAJIPIINN ((JH). B TepMOXMMHYECKOHW  CHUCTEME  3HAKOB
MOJIOKUTEIIbHBIM CUUTACTCSl TEIUIOBOM A(QPEKT HSK30TepMUUYECKON peakuuud (B
KOTOpPOM Teruio BblaensieTcss "Hapyxky'). B TepMmoauHamMuyeckol cHCTEME 3HAKOB

TEIUIOBOM 3(P(EKT IK30TEPMHUUYECKON pPEaKIIMU CUYUTAETCS OTpHUIATENbHBIM (Q = -
[IH).

TUITbl XUMWYECKHNX PEAKIAN:

- COE/IMHEHHUA - xorma nBa (unu Ooliee) BEUIECTBAa-peareHTa COEAUHSIOTCS B
0JIHO, O0JIe€ CII0KHOE BEILLECTBO;

- PA3JIO’KEHUA - xorna ogHO CIOXHOE MCXOJHOE BEIIECTBO paszjaraeTcs Ha JBa
WJIM HECKOJIBKO 00JIee TIPOCTHIX;



- OBMEHA - koraa peareHTbl OOMEHHMBAIOTCA MEXAYy COOOW aroMaMy WIIM LIEJIbIMU
COCTaBHBIMU YaCTSIMHU CBOUX MOJIEKYIL.

- SAMEIEHUA - peakuyu oOMeHa, B KOTOPHIX YYacTBYET Kakoe-MOO MpOCToe
BEILIECTBO, 3aMEIIAOIIEE OJITUH U3 AJIEMEHTOB B CJIOKHOM BEILECTBE;

- HEUTPAJIM3AL[UH - (BaxHas pasHOBHAHOCTh pEakIuil oOMeHa): peakiuu
oOMeHa MEXy KHUCIOTOM U OCHOBaHHMEM, B Pe3yJIbTaTe KOTOPBIX 00pa3yeTcst coib U
BOJIA;

- OKUCJINTEJIBHO-BOCCTAHOBHUTEJIBHBIE - peakuun BCEX NEPEUHUCICHHBIX
BBIILI€ TUIOB, B KOTOPBIX MPOUCXOJUT MU3MEHEHUE CTENEHH OKUCICHUS KaKUX-TUOO
aTOMOB B pearupymroIux MOJEKyIax.

TUTPOBAHUE - cnoco6 onpenenenuss MOJIAPHOCTH pactBopa BemiecTBa A ¢
NOMOIIIBI0 pacTBOpa BellecTBa b, koTopoe pearupyer ¢ BemectBoM 4. K TouyHo
OTMEpPEHHOMY 00BEMY HCCIIElyeMOro pacTBopa 4 Mo KaruisiM J00aBisiOT pacTBop b
u3Becmuou KOHYEeHmMmpayuu. OkoHuaHue peakiuu ONPENEISAIOT c
nomotbto MH/IUKATOPA. Tlo o0beMy H3pacXOJAOBaAaHHOTO pacTBopa b cyasT o
qucliie MoJiel BemecTBa A B 0TOOpaHHOM TpoOe U BO BCEM pacTBope A.

VJIIBTPAOUOJIETOBOE M3JIYUEHUE - sneKTpoMarHuTHOE H3JydeHUE (CBET),
JUTMHA BOJIHBI KOTOPOTO KOpPOY€ JJIMHBI BOJHBI BUAUMOTO (hHUOIETOBOro 1BeTa. CM.
Tak)xe "uInHa BOJTHEL'.

OUSNYECKUE SABJIEHUA - gBneHusi, HE CONPOBOXKIAIOIIMECS MNpPEeBpallCHUEM
OJIHMX BEIIECTB B JPYyrye IyTeM pa3pbiBa B 00pa30BaHUS CBSI3EH B MX MOJIEKYJIaX.

XUMUYECKHUE SABJIEHUA - sBieHus, 0OpU KOTOPBIX OJIHM BEIIECTBA,
oOJlajjaroIIye OMpeIeICHHBIM COCTAaBOM M CBOMCTBaMH, IPEBpAIalOTCs B JIPyrye
BEIIIECTBA - C JIPYTMM COCTaBOM M JPyruMH cBoicTBamu. IIpum 3TOM B cocTaBe
ATOMHBIX SIJIEp U3MECHEHHM HE MPOUCXOJIUT. XUMHUUYECKUE SIBIICHUSA HA3BIBAIOT MHAYEC
XUMUYECKUMU PEAKIUSIMU.

XNUMHUS - nayka o0 BemecTBax M 3aKOHaX, MO KOTOPBIM MPOUCXOIAT HUX
MPEBPAILECHUS B JPYTHE BEIIECTBA

OK30TEPMUYECKUE PEAKHHWUM (oT rpedeckoro €xo - BHE, CHapyXu) -
XUMUYECKHUE PeaKlUy, NPOTEKAIOUINUE C BbIJICICHUEM TeIlIa.

OKOJIOI'UA (ot rpeueckoro oikos - mpeObiBaHue U 10gos - c10BO, MOHATUE, YUCHUE)
- HayKa, M3ydarouias B3aUMOOTHOILIECHHS >KMBBIX OpPraHU3MOB C OKpYKaroueu
CpEJION.



OJIEMEHT - BemecTBO, cocTosliee W3 aTOMOB OJHOTO BHJA (M3 aTOMOB C
OJIMHAKOBBIM 3apsiioM snpa). YacTo »d3JIeMEHT COACPKUT B CBOEM COCTaBe
Heckosibko M30TOIIOB.

SHAOTEPMUYECKHUE PEAKIIMU (ot rpedeckoro endon - BHYTpH) - XUMUYECKUE
peaxium, NpoTEKAIOIIKE C TOMVIOIIEHUEM TETLIA.

[MPMJIOXKEHUE
Bonpocbl BUKTOPUHBI 10 XUMUH
Meraini, BeI3bIBAONIINHN TUX0paAKy. (30710TO)
ATOM, TUIIEHHBIN BCEX AIEKTPOHOB. (S 11po)
Campblii pacipocTpaHE€HHBIN 3JIeMEHT B 3eMHOI Kope.(Kucnopon)
Kaxkoit kamenp nckanu anxumuku? (Ounocodckuii)
Menpuaiiias XMMHUYECKH HeAeIuMas 9acTulia. (ATom)

o0k wNE

Mertaii, KOTOPBIM MCTHOJB3YIOT CIYKUTENH LEPKBU ISl TIOJYUYCHHS «CBSITON
BoAbD. (Cepedpo)
7. T'a3 xEnTo — 3eMEHOTO 1BETA C PE3KUM YAYIUIMBBIM 3aMaxoM, IOYTH B 2,5 paza
TsDKeee Bo3ayxa. (Xiop)
8. Oxkcup Bogopona. (Bona)
9. Camoe pacnpocTtpaH€HHOe BelecTBo Ha 3eMie. (Boma)
10. ®paHIry3ckuil XUMHUK, KOTOPBIM 3KCIEPUMEHTAIBHO JIOKa3aJl COCTaB BO3/IyXa.
(A. JIaByasne)
11.Cawmpbrii pactipocTpaHEHHBIN XUMHUYECKHI 71eMeHT BO Beenennoit.(Bogopon)
12.Cawmpiii né€rkuii ras. (Bomopon)
13.Cuctema, cocrosimas U3 JByX M 0ojiee BEIIECTB, HE BCTYMAMOIIUX B
XUMH4YeCcKoe B3aumoencTBue. (CMmech)
14.TIpu Iletpe I Bpyuanace Menanb 3a mbsiHCTBO. M3 yero oHa Obuta caenana?(M3
4yryHa)
15.Campbiii nérkuii metaiut. (JInutuii)
16. Camprii Tsoxénpiii MeTasut. (Ocmuil)
17.113 xakoro cruiaBa OTJIMThl 3HAMEHUTHIE 1[aph — KOJIOKOJ W L[apb — MYIIKa B
MockoBckoMm Kpemne? (M3 6poH3bI)
18.Cmecpr 3 00BEMOB KOHIIGHTPUPOBAHHOW COJITHOW KHCIOTHI U 1 00BEMa
KOHLIEHTPUPOBAHHOU a30THOM KucnoThl. («Llapckas Bogka»)
19.C ry6oKoii TpeBHOCTH U3BECTHA S.
XKemunto Oora Bynkana npo3Baiu He 3p4.
4 xenTa, HENpoO3payHa, TBEPA,
B HecKOIBKHUX aIOTPOMHBIX MOAUPUKAIUAX
Berperuis mens.(Cepa)



20. Texnuueckoe Ha3BaHue ruapokapOonara Hatpus. (IlutseBas cona,
JBYYTJIEKUCHAs CO/la)

Kakoii(-ue) 31emeHT(-bl)...:
1. ...Bcerna paaywTtcs? (paoutl, paoon)

..YTBEpPXKJIa€T, YTO OH — ATO HE OH? (HeoH)
..Ha3BaH B yecTh Opannuu? (¢ppanyuti)
..Ha3BaH B 4ecThb [lonbmu? (nononuii)
..Ha3BaH B yecTh Poccun? (pymenuti)
..OTKpBIT BriepBbie Ha ComHue? (eenuii)

No bk own

..Ha3BaHbI B 4eCTh YUEHBIX? (Kropuil, MeHoenesutl, Hobenul, pezepghopouti u
m. 0.)
..Ha3BaHbI B YECTh TUIAHET? (YpaH, HenmyHul, niymoHutl)
9. ...OTKPHIT B OJJHOM M3 TOPOJI0B MOCKOBCKOI 00JIaCTH M Ha3BaH B YECTh
Hero? (0yoHuti)
B Ha3zBaHMU KAKOr0 3JIeMEHTA 3aKJII0YEeHO HA3BaHMe...:
1. ...IBYX )KUBOTHBIX? (MblULbSK)
..BoymeOHuKa? (maenuti)
..YBECEJIMTEIILHOTO 3aBEJICHUS? (YUPKOHULL)
..HaCTOJILHOU UTPBI? (3010mM0)
..HamuTKa mupatoB? (xpom, bpom)
..aMEpPUKAaHCKOTO mTata? (kaaughopHuti)
..4eJIOBEUECKON KOCTU? (cepebpo)

© N O WN

..udpsl 3?7 (Hampuil, ummpuii)

9. ...xBoitHOTO nepeBa? (Hukenv)
Ha3zoBure 3jieMeHT...:

1. ...camblii pacipocTpaHEHHBIN Ha 3eMiie (KUCi0poo)
...CaMbIll pacTipoCTpaHEHHBIN B 3eMHOU aTMocdepe (azom)
...CaMbIil pacrpoCTpaHEHHBINA B KOCMOCE (8000p00)
...CaMbIil peIKUi U3 coJepKaluxcs B 3eMHOM Kope (acmam,)

AN

...AMEIOIINI HauOOJIbIlIee KOJTUIECTBO aJUIOTPOITHBIX
MonupUKann (H1ymomuii)
6. ...BXOMSIIMI B HAUOOJIBIIEE YHCIIO PA3HOOOPA3HBIX COCTMHEHUN (Veiepoo)

Ha3zoBure:
1. cameblii n€rkuit ra3 (6000poo)

2. camblii TSOKENBIN ra3 (padoH)
3. camblii TETKUI MeTaILT (iumuii)
4

CaMbIM TSKETBIN METAIUT (UpUOUL, OCMULL)



HzBectHO, uTo JI.W. MeHnaeneeB 04eHb IIOOMI CBOMX ACTEH. A CKOIBKO HUX
o107 (wecmv)

Kaxkoit Mmetann B XIX Beke Obu1 10poske 30510Ta? (anromuHuti)

Kakoit MeTasni 4acTo UCTIONB3YIOT IOHbIE MUPOTEXHUKU? (MacHuil)



3aganue: Yrajgai BeliecTBo

Hrpa mpoBoautcs Mexay rpynnamu ydamuxcs. OmHa Tpymma 3araJiblBacT
BEILIECTBO, Jpyras 3aJaBas BOIIPOCHI, INBITAETCS €ro yrajuarb. Bompocsl HYKHO
3a/1aBaTh TaK, YTOObI HA HUX MOKHO OTBETUTH JUOO0 Ja WU HET.

[Ipumep: (ruApOKCHU]T HATPHUS).

1. DTO0 TBepAoe BeEWECTBO MpH OOBIUHBIX YycaoBusx? Omeem: Jla, 31O
BEILIECTBO TBEPJIOE.

2. BemectBo xopoiio pactBopuMo B Boae? Omeem: [la, BEmIECTBO XOPOIIO
pPacTBOPUMO B BOJIE.

3. BemiecTBo o0nagaeT KUCIOTHBIMU cBoiicTBamu? Omeem: Het, BemecTBo He
o0JnazaeT KUCIOTHBIMHU CBOMCTBaMHU.

4. BemecTBO B3aUMOJEUCTBYET ¢ OCHOBaHMsAMU? Omeem: Het, BEemEeCcTBO HE
B3aUMOJIEHCTBYET C OCHOBAaHUSIMU.

5. DTO BEmECTBO M3MEHSET OKPACKY Jakmyca B CHHMM uBeT? Omeem: Jla,
BEILECTBO U3MEHSET OKPACKy JaKMyca B CUHUI LIBET.

6. DTO BEIIECTBO YYacCTBYET OJHUM U3 PEAre€HTOB B PEAKUWU HEUTpaTU3aALU?
Omeem: Jla, BEIECTBO y4aCTBYET OJTHUM U3 PEAr€HTOB B PEAKLUN HEUTpAIU3aLUU.

7. DTO BEILIECTBO PacTBOpUMOE B BoJe ocHOBaHue? Omeem. Jla, BEIIECTBO
pPacTBOPUMOE B BOJIE€ OCHOBaHHE.

AHaJIN3 XMMHY€ECKOr0 COCTaBa HEKOTOPLIX NHIIEBLIX I[OﬁaBOK

B IIPOAYKTAX IIHTAHUSA.

Mex1yHapoJHbIE KOJIbI
IMUILEBBIX T00aBOK

CBolicTBa BEIIECTB U JICHCTBHUS,
OKa3bIBa€MbIC Ha OPTaHU3M

Xumuaeckas popmyna

E123(amapanr) Bricokas nutaTeabHOCTh. O4eHb
omnaceH. 3anpeuiéH Ha TEPPUTOPUU
Poccun!

E2z2(opTodenmndenon BrI3bIBaeT KOKHBIC 3a00JICBaHUH.

HaTpus)

E2so(HUTpUT HaTpHs) NaNO> [IpuMeHSIOT B IPOU3BOJICTBE
KpacuTenei, B MeIMLIMHE, MHUIIEBOM
MPOMBINIJIEHHOCTH. Brusiet Ha
apTepHalibHOE JIaBICHHE.

E321(0yTHITHAPOKCUTOTYOIT) [ToBbIIaeT ypOBEHb XOJIECTEPHHA.

Esso(docdopnas kucnora H3PO4 [Tonmy4aroT u3 Maxopku U OpoKEHHUEM

WJIM IMMOHHASI KHCIIOTA) yraeBoI0B (caxap, matoka). [IposBiser

(HOOCCH2).C(OH)COOH | xaHIepOreHHYIO aKTUBHOCTb.
Esi13(cepHas kucnora) H2SO4 Hcnonb3yeTcst Ha TpOU3BOICTBE




JEeKapcTB, kpacuTenae. O4eHb OnaceH.

Ee21(rmyramat Hatpus
MO3aMElLICHHbIN)

HOOC-CH-CH2-CH:-
COONa

Hcnonp3yeTcs Kak BKycoBasi 100aBKa K
MUIIEBBIM IPOJYKTaM.

AHAJIU3 NPOAYKTOB MUTAHUS, YIIOTPeOJsieMble MOJIOAEKBI0O B 00/ bIICH

CTCIICHU.
Ha3Banune npoaykTsl Hannuune Bimstnue Ha 310poBbe
MUIIEBBIX
100aBOK
1. Illokonax “Alpen Gold” Ea76 Mosxert BbI3BatTh amepruto. (He paspeniens! B
Poccun).
2. Cyxapuku “bombactep” E307, Ess1 He BbI3bIBaeT BpeHbIX BO3AEHCTBUN HA
OpraHu3M.
Ee21 Omnacex
E627, E631 BrI3bIBaeT KUIIEUHBIE PACCTPOICTBA.

3. XesarenbHas pe3uHKa
“Dirol” tpornueckuii

Ei71

Tokcuyeckoe nelcTBUE HE MOTBEPKICHO, HO
BEPOSITHO.

KOKTEHJIb
E296, E322, E422 | He BbI3bIBaET BpeIHBIX BO3ICUCTBUI Ha
OpraHu3M.
Es21 [ToBblilIaeT ypoBeHb X0JecTepruHa. Bei3biBaeT
CHIIIb.
E330 [IposiBisieT KaHLIEPOTEHHYIO AKTUBHOCTb.
SBasieTcst pakooOpa3yoIInM.
Es14 BrI3BIBatOT CHINB
Ego3 Mo3xeT BbI3BaTh aJNIEPTHUIO.
4. Jlommpaxk Es21 Omnacen
5. UYwunce “Lays” Es27 BrI3bIBacT KHILIEUHBIE PACCTPONCTBA.




Mewyﬂapouﬂme KOAbI NOTCHIHAJIBHO BPECAHBIX IMUIIEBBIX )]OﬁaBOK

Me)K[[yHapOI[HBIC KOIObI ITIOTCHUIHUAJIBHO BpeﬂHBIX ITUIIICBBIX
00aBoOK

BosneiicTBrue Ha OpraHu3M 4enoBEKA

E: 151, 343, 626, 627, 628, 629, 630, 631, 632, 633, 634,
635

BrI3bIBaeT KHIlIEUHBIE PACCTPOKCTBA.

E: 154, 250, 251

Bnusier Ha apTepualibHOE AaBICHHE.

E: 233,310, 311, 312, 907

BrI3LIBaeT ChIMb.

E: 131, 142, 153, 210-216, 219, 230, 240, 249, 259, 280-
283, 330, 954

[TposBisieT KAaHIEPOTCHHYIO
AKTUBHOCTb.

E: 338-341, 450-454, 461-463, 465, 466

BeI3bpIBaeT paccTpoiCTBO XKemyKa.

E: 320, 321

IToBbIIaET YPOBEHB XOJIECTEPHUHA.

E: 104, 122, 141, 150, 171, 173, 241, 447

Toxkcuueckoe aeiicTBUE HE
MOATBEPKICHO, HO BEPOSITHO.

E: 102, 10O, 120, 124, 127, 1296, 155, 180, 201, 220, 222-
224,228, 233, 242, 270(onacen ans aereit), 400-405, 501-
503, 620, 636, 637

OnacHebl.

E: 123,510, 513, 527

QOueHb OIlacHbI.

E: 151, 160, 231, 232, 239, 951, 1105

BrI3bIBaeT KOKHBIE 3a00JIEBAHMH.

E: 103, 105, 111, 121, 123, 125, 126, 130, 152, 952

33.HpeH_[eHBI K IPUMCHCHUIO.

3360H€B3HI/IH, BO3SHUKAKOIIHUE IIPH TOKCUIHOM BO3/IeCTBHMH XUMHYECKHX
3JIEMEHTOB H CyﬁCTaHIIHﬁ, HAXOASIIHUXCS B IUTHEBOI BOJeE.

BoJje3nn

Bo30y:xxnaommii pakTop

Anemusa

MBpiibsik, 6op GTOp, Meb, IMAHU/IBI, TPUXIOPITUIECH

EpOHXI/IaJ'IbHaSI aCTMa

®dtop

Jletikemus

XnopupoBaHHbIe (HEHOJIBI, OEH307




3aboneBaHus MUIIEBAPUTEIBHOTO TPAKTa

Mpiibsik 6epuunid, 60p, pTyTh, NECTULIUABI, IUHK

bonesnu cepaua

Bop, uuHk, hrop, Menb, CBUHEI, PTYTh, ITHAHHIBI

O06nbIiceHuE

bop, pryth

Huppo3 neyenu

XJI0p, MarHuu TSHKENBIE METAJLIIbI

3J10Ka4eCTBEHHBIE OITyXO0JIN MOYEK

Mpilbax

3J10KayeCTBEHHBIE OITYXOJIM MOYEBOT'0O ITy3bIPs

MBp1bsK, XJ10p

3JI0Ka4YeCTBCHHBIE OITYXOJIH JIETKHUX

Mpuilbsk

3J10Ka4e€CTBEHHBIE OITYXO0JIM KOXKH

MBpiibsk, O€H30MUPEH, TPOAYKThI TUCTHIIISLIUN

HedTH (Macma)

3JI0Ka4YeCTBCHHBIE OITYXOJIM IIEYCHU

Mpeimbsk, T

3JI0KaYeCTBCHHBIE OITYXOJIM XEJIyaKa

N - HUTPO30aMHUHBI

XUMHYECKHE 3JIEMEHTHI M MeAUIINHA

DJIEMEHTBI HaszBanue npenapara dopmyna Jnst neyenus, kakux
3a0oJieBaHU
UCIOJIB3YIOTCS
Zn OKucCh IUHKA Zn0O KoxHasie
Komnnaproun [TpotuBOGaKTEpUATBLHBIE
Ag ITpoTaproa Ag*
«CepebpsiHas BoJa»
Marne3sus MgSQO4 Cepae4Ho-cOCyIUCThIE
3a00JIeBaHUS
Mg
Co CoenuHenus kobaibTa Co* R PakoBsle onyxonn
7n [{uHKOBast MPUCHITIKA (C17H35C0O0)22Zn Koxwubie




XJIOpHUCTHIN IIMHK ZnCl Juaber
Mn «MapraHioBka» KMnOg4 AHTHCENTHYECKHE
CepHOKHCITBIN Oapuii Jnarnoctuka
HKEITY0YHO-KUILIEUHbIX
Ba BaSOq4 3a0oJieBaHU
Tuocynbdar 3050Ta 1 Ko>xnbie
Au AuNaS;03
HaTpus
Hg Kanomenp CnaburenbHoe
Hg2Cl>
Ca XIJTOPUCTBIN KaJIbIHI CaCly CepaeYHO-COCYIUCThIC
Hamatsipusliii ciupt [elictBue Ha
N NH3 JIBIXaTeJIbHBIN LEHTP
P Anenosuatpudocdar ATO CepaeyHO-COCyIUCThIE
['may6epoBa comb Na2SO4+10H.0 CrnabutenbHbIC
S CynbbhaMuIHbIE: CTPEITOLH/ CsHsN2S0O»
HOpCynb(hazon CesH10N3SO2 [TpoTBOMUKpPOOHBIC
CnuproBoii pacTBop Hoaa P AHTHCENTHYECKOE
| ﬁon-aKTHB, MOIUCTBIN Ki [I{uToBUaHAS KeTe3a
KaJuin
bpomuctelil HaTpui NaBr HespacreHnus,
Br OeccoHHUIA
As ITacra «MbIIIBAK» HASO3 Kapuec
C KapOoren C IInmeBapuTenbHbIN




TPaKT
(aKTUBUPOBAHHBIHN YToOJIb)

Jlennb Hemenn bawoaa Macca 6miona | Hanuyue CooTBeTCTBHE
BUTAMHHOB JHEBHOW HOpMe
ITonenenbHUK 1.
2.
3.
4,
U T.J

BuraMmuHbl B MEHIO IIKOJLHOM CTOJIOBOM.
3axanue.

1. B Tedenue Bcel HeleNN 3aMMChIBATE MEHIO IIKOJIBHOM CTOJI0BOM B TaOmuIry Nel.

2. Tlo Ttabmune «ConepkaHue BUTaMHHOB B THIIEBBIX Tpoaykrax (B 100 T
NPOIYKTa)» OMNpeeInTe Kakue BUTAMHUHBI BXOJAT B COCTAaB JIaHHBIX OJIOI, U
3anuIIuTe uX B cronben «Hanudre BUTAMUHOBY.

3. Ilo Tabmune «CyTouHas MOTpEeOHOCTh B BUTAMUHAX) OIMPENEIUTE, COOTBETCTBYET
JI HOPME KOJIMYECTBO BUTAMUHOB JIJISI TIOJIPOCTKA.




	2.1.   Календарно–тематическое планирование – 72 часа
	Словарь терминов по химии - глоссарий
	Анализ химического состава некоторых пищевых добавок
	в продуктах питания.
	Витамины в меню школьной столовой.
	Задание.
	1. В течение всей недели записывайте меню школьной столовой в таблицу №1.
	2.  По таблице «Содержание витаминов в пищевых продуктах (в 100 г продукта)» определите какие витамины входят в состав данных блюд, и запишите их в столбец «Наличие витаминов».
	3. По  таблице «Суточная потребность в витаминах» определите, соответствует ли норме количество витаминов для подростка.

