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[HosicHuTeNbHAS 3aIUCKA

BHeypouHast AeATENbHOCTh SBISIETCS COCTAaBHOM YacThiO y4eOHO-BOCIUTATEIBHOTO Ipoliecca H
OJTHOM M3 (OPM OpraHM3aLUU CBOOOJHOTO BPEMEHU yUAITUXCS.

[Ipemyaraemprii Kypc OpHMEHTHPOBAH Ha 3HAKOMCTBO M OOBSACHEHHE XUMHYECKUX SIBJICHUM, 4ACTO
BCTpPEYAIOUIUXCS B OBITY, CBOMCTB BEIIECTB, KOTOPBIE HAXOAATCS Yy KAXKAOTO B IoME. XUMHUUECKHE TEPMUHBI
Y TIOHSATHUS BBOJAATCS 10 Mepe HEOOXOIUMOCTH OOBICHUTH TO UM UHOE SIBJICHHE.

JocTmwkenne 1eneit oOyuyeHrus XUMHH OTIPENIEseTCsl MO3HABATEIbHOM aKTUBHOCTBIO yUAIIUXCS, UX
KEJIAaHWEM K TO3HAHUIO dTOU TPYAHOU yUeOHOW MUCIMIUIMHBL. B IensX CHMKEHHS Harpy3Ku M 0OeCcTicueHUs
MEXIIPEMETHBIX CBSI3€H MporpaMma MpeaycMaTpruBaeT U3yuyeHne HEKOTOPHIX TeM C OTIOpOM Ha 3HAHUS IO
MaTtemaTHke, Gpu3nke, OMoJI0ruu, reorpadun, UCTOPUH.

Jlannass oOpasoBarenbHas MporpaMMa 3aHSATHH BHEYPOUHOM NIEATETBHOCTH «XHMHUYECKas
nmaboparopus» TpenHa3HaueHa g oOydaromuxcs 7 kiacca. Pabouas mporpaMma COCTaBJIeHa B
COOTBETCTBUU ¢ TpeboBaHusMu DenepasbHOr0 TOCYIApCTBEHHOIO 00pa30BaTEIbHOIO CTaHJApTa
OCHOBHOTO 00111eT0 00pa30BaHMs M COOTBETCTBYET yUEOHOMY IIJIaHY.

Ilenu uzyuenun Kypca «3anHumamenvHas Xumusan:
- popMHpOBaHUE y YUALTUXCS 3HAHUN U YMEHUH, HEOOXOIUMBIX B IMMOBCEIHEBHOM KU3HM ISl O€30MMacCHOTO

oOpalreHus ¢ BEIeCTBaMH,

- (opMupoBaHUE €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS IIKOJHLHUKOB;

- (popmupoBaHue UHTEpPECA K XUMUU, UMEIOIIEH OTPOMHOE MPUKJIAIHOE 3HAUCHUE;

- pacmMpeHue Kpyro3opa MIKOJIHHUKOB: HCIIOJIb30BAHHE METOJOB TMO3HAHUS NPUPOJBI — HaOIIO0IEeHUE

(HMBUYECKUX U XUMHUUYECKHUX SBJICHHUH, MPOCTEHIINIA XUMUYECKUNA SKCTICPUMEHT;

- pa3BUTHE UHHOBAIIMOHHOTO MBIIIJICHUS;

- popMHpOBaHNE YHUBEPCAIBHBIX YICOHBIX ICHUCTBUN;

- CO3JITaHME Ha 3aHATUAX CUTyalluidl aKTHBHOTO TIOHMCKA, TMPEIAOCTaBICHHE BO3MOXKHOCTHU CJENaTh
CcOOCTBEHHOE «OTKPBITHE.

- 3adauu Kypca:

- IO3HAKOMUTH C MPOCTHIMU MPABUIAMH TEXHUKH 0€30MacHOCTH IpU paboTe ¢ BelleCTBaMy;

- 00y4uuTh IpHEeMaM MPaBUIBLHOIO OOpAaIEeHUs Ha MPaKTUKE C XUMUYECKOW MOCynol U 00opyqoBaHHEM
(mpobupku, mratuB, GpaphopoBbie YANIKW, TUMETKH, MIMATEIN, XUMHUUYECKUE CTaKaHbl, BOPOHKU U Jp.). -
oOyuuTh MpHUeMaM MPaBUIBLHOIO OOpallleHUs] HAa MPAKTUKE C HOBBIM o0opyaoBaHueM HeHTpa «Touka
pocTay

- (opmMupoBaTh MpeACTaBICHUS O KAUECTBEHHOM CTOPOHE XMMUYECKON PEaKITHH.

- opmupoBaTh yMEHHUE OINHUCHIBaTh MpocTeire (u3nueckue CBONCTBA 3HAKOMBIX BEIECTB (arperaTHoe
COCTOSIHHE, TMPO3PAayHOCTh, IBET, 3amax), NpPHU3HAKKM XHMUYECKOW peakuuu (M3MEHEHHE OKpacCKH,
BBITIQJICHHE OCAJIKa, BHIJICTICHHUE T'a3a).

- (opMupoBaTH yMEHUE BBHIMOIHSITH MPOCTEHIIINE XUMUYECKHIE OMBITHI 0 MHCTPYKIIHH.

- IaTh BO3MOHOCTh OBJIQ/IETh 2JIEMEHTAPHBIMU HABBIKAMH HCCIIEOBATEIHCKOM JESITENFHOCTU. - Pa3BUBAThH
HaOOIATeNIbHOCTh, YMEHHE PACcCyXk1aTh, aHAIU3UPOBATH, I0KA3bIBaTh, pellaTh YUeOHYIO 3a/1ady.

- (opMupoBaThH JTOTMYECKHUE CBSI3U C APYTUMHU MpPEIMETaMH, BXOISAIIUMH B KypC OCHOBHOTO 0OpazoBaHUSI.
Pe3ynbTatel n3ydeHus mpeaMeTa pa3elieHbl Ha peIMeTHbIC, METAPEAMETHBIE U TUYHOCTHBIE.

O0mas xapakrepucTuka Kypca «XumMmuueckas jgadoparopus»
B pamkax nporpamMmbl CO3/1al0TCsl YCJIOBUS Ul CaMOpeaTn3alMi U CaMOPa3BUTHsI KaX/I0ro pedeHka

Ha OCHOBE €r0 BO3MOXKHOCTEH BO BHeyquHOﬁ ACATCIIBHOCTH. CO,[[Cp)KaHI/IC KypCa HOCUT Me)KHpeI[MeTHLIﬁ



XapaxkTep, TaK Kak 3HAKOMUT YYaIIMXCs C KOMIJIEKCHBIMH MPOOJIeMaMH | 3a/1a4aMu, TPEOYIOIIMMU CHHTE32
3HaHUH MO psAny npeaMeToB ((usuka, OMOJIOTHS, PKOJIOTHS, COLUATBHBIE HAyKHU, UCTOPUSA). DKOJOTHS —
IIOHMMAaHHWE U3MEHEHUI B OKPYXKAIOLIEH Cpele U OpraHu3oBaTh CBOE OTHOLIEHHWE K Ipupone. dusuka —
¢u3nyeckue CBOWCTBA BEIIECTB, (hM3MYECKHE METOJbl aHaju3a BemlecTBa. Mcropuss — umcTOpHUECKHE
CBEJICHHUS M3 MHpA XUMHU. BHOJOTHS - XUMHYECKUN cOCTaB OOBEKTOB KUBOW mpupoasl. MHbopMaTka —
nouck uHpopmammu B HMHTepHere, co3ganue u o(OpPMIICHHE TpE3eHTalui, paboTa B TEKCTOBBIX H
TAaOJIMYHBIX PEIAKTOPax.
AKTYaJIbHOCTh

Kypc BHeypouHOW JesTeNbHOCTH «3aHUMAaTelIbHAs XUMMSD» CO3/aH C ILENbl0 (POpMHUpPOBAHUS
MHTEpeca K XUMUH, paclIMpeHus Kpyro3opa yqamuxcs. OH OpUeHTUPOBaH Ha ydaluuxcs 7 KIaccoB, TO €CTh
TaKoOro BO3pacTa, KOrJa UHTEPEC K OKPYXKarolleMy MUPY OCOOEHHO BEJHK, a CIIEIMaJIbHbIX 3HAHUH elle He
XBaTaer.

PebeHok ¢ poxkaeHHsI OKpYKEH pa3InYHbIMU BEIIECTBAMHU U JOJHKEH YMETh 00paliaTbes ¢ HUMMU.

X¥uMHUYecKass HayKa U XMMHUYECKOE MPOU3BOJICTBO B HACTOAIIEE BPEMS Pa3BHUBAOTCS 3HAYUTEIBHO
ObicTpee JII000M APYrod OTpaciav HayKd W TEXHUKH M 3aHUMAIOT Bce 00Jiee MPOYHBIC MO3UIMH B KU3HH
yenoBedyeckoro odmiecTsa. B 7 kiacce He paccMaTpuBaeTcs HU OJMH U3 pa3JiesioB JaHHOW MpOrpamMMbl, YTO
MO3BOJISIET 3aMHTEpecoBaTh OOy4alONIMXCs M3ydeHHEM MaTepuaina Kypca. KoaudecTBo yacoB Mo XMMHUM B
y4eOHOM IIJIaHEe COKPAaTUIIOCh, TaHHBIM KypC SIBJSIETCS MPOIEIEBTUYECKMM K OCHOBHOMY KYpCY XMMHH B 8
KJIacce, I/1e paCCMaTPUBAIOTCS BELIECTBA, OKPYKAIOIIHME YEIOBEKA B IOBCETHEBHON KU3HH.

HoBu3Ha nporpaMMbl COCTOUT B JTUYHOCTHO-OPUEHTHPOBAHHOM 00y4eHUU. PoJb yuuTens cocTout
B TOM, YTOOBI CO3/1aTh KaXXI0My 00ydJaroleMycsl yCIOBHS AJIsl PACKPBITHS U pealii3alii €ro CoCOOHOCTEN.
CoznaTh TakMe CHUTyallUM C HCIOJIb30BAaHHUEM pa3IMYHbIX METOJO0B OOY4YEeHHs, MPU KOTOPBIX KaxKIblil
oOyuarouuiicss mpuaaraeT COOCTBEHHbIE TBOPYECKHE YCHIIMS W HWHTEIUIEKTyalbHble CIHOCOOHOCTH MpHU
pElIeHUH TMOCTaBJIEHHBIX mepen HUM 3aaad. C 1enpio moBblieHus 3¢G(GEeKTUBHOCTH 00pa30BaTelbHOroO
mpolecca  HCHOJB3YIOTCSI ~ COBPEMEHHbIE  IMEJarorMuyeckue  TEXHOJOTMH:  METOJ  INPOEKTOB,
HCCIIEIOBATENIbCKUE METOJbl, WH(OPMALIMOHHBIE TEXHOJOTHU OOy4YeHHs, a Takke HOBOe O00OpyIoBaHUE
uentpa «Touka pocTay.

Cpoku peanu3anuy nporpammsl: 1 ro.

OcHOBa cTaHIAPTOB HOBOT'O MOKOJICHHS - CHCTEMHO-IATSILHOCTHBIN TMOAXO0/. 3a7a4a COBPEMEHHOM
IIKOJIBI - (OPMHUPOBAHKE U PA3BUTHE Y HMIKOJIBHUKOB TAKUX Ka4eCTB JINYHOCTH, KOTOPBHIC MTO3BOJIMIN ObI UM
CaMOCTOSITEIbHO KOHCTPYHPOBATh MPOIECC CBOETO MO3HAHHS M aKTHBHO HCIIOJIb30BATh €0 JJIsl PeIICHHUS
po0JieM, MOCTOSIHHO BO3HUKAIONIUX B PEabHBIX KU3HCHHBIX CUTYyaIHsIX. Kypc BHEYPOUHOU AEATEIBHOCTH
«3aHUMAaTeNbHAsT XUMHUSD TIPEIIOJIaraeT:

- BOCIIUTAHUE W PA3BUTHE KAYECTB JIMYHOCTH, OTBEUYANOIIMX TPEOOBAHUSIM HH(DOPMAIIHOHHOTO OOIIECTBA; -
OPHEHTAIIMIO0 Ha Pe3yJbTaThl 00pa30BaHUs KaK CHCTEMOOOpA3yIOIIUii KOMIIOHEHT Kypca, IJie pa3sBUTHE
JUYHOCTH OOYYaIOIIErocsl MPOUCXOJUT Ha OCHOBE YCBOCHHUS YHHBEPCAIBbHBIX YYEOHBIX JCHCTBHUH,
MO3HAHUS U OCBOCHUS OKPY)KAIOIIETO MUPA U COCTABIISIET 11EIb 00Pa30BaHMUS;

- yYeT MHIUBUAYAJIbHBIX BO3PACTHBIX U MHTEJUICKTYAJIbHBIX OCOOCHHOCTEH 0Oydarommxcs; - o0ecredeHne
MIPEEeMCTBEHHOCTH HaYaJIbHOTO OOIIer0, OCHOBHOTO U CpeAHero (IOJIHOTO) 0011ero o0pa3oBaHus;

- CTIOJIb30BaHUE Pa3HOOOPA3HBIX BHJIOB JCATEIBHOCTH U YUET WHAWBUIYAIBLHBIX OCOOCHHOCTEH Ka)JIOTO
oOyuyaromerocsi, 0OECIEeYMBAIOIIUX POCT TBOPYECKOTO TMOTEHIMAA, TO3HABATEIIbHBIX MOTHBOB,
oOoraienue GopM B3aUMOJICHCTBUS CO CBEPCTHUKAMHU U B3POCIIBIMHU B MIO3HABATEIBHOM JIEATCIILHOCTH;

- CO3/[aHUE OCHOBBI JJII CAMOCTOSITEILHOTO YCIICIITHOTO YCBOSHHS O0YYaIONTUMUCS HOBBIX 3HAHHI, YMEHU,
KOMIICTCHITH, BUIOB U CIIOCOOOB JICATCILHOCTH.



Memoovl u npuembsl, ucnonvb3yemvle npu u3y4eHuu Kypca
*  CEHCOPHOTO BOCHPHUATHS (JIEKLIUH, TPOCMOTP BUICO(DUIBMOB);

* mpakTudeckue (JabopaTtopHbIe pabOThI, SKCIIEPUMEHTHI ),

* KOMMYHHUKAaTHBHbIE (JUCKYCCUU, Oecebl, pOJIEBbIE UTPHI);

* KOMOWHHUpPOBaHHBIE (CaMOCTOSATENFHAs paboTa ydamuxcs, MPOEKTHI, 3KCKYPCHH, TBOPUYECKHUE
3aJ]aHNs);

*  mpoOJIeMHBIN (CO3MaHNE HA 3aHATHUSX MPOOJIECMHON CUTYAITIH ).

W3yuenne mnpemiaraeMoro Kypca TNpeAyCMaTpHBAaeT IIHPOKOE HCIOJIb30BAaHUE AaKTHBHBIX (OpM H
METO/I0B OOYYEHHs: MOBBIIIEHUE POJIM CAMOCTOATEIbHOW PAabOTHI ydyalluXcs, B TOM UHCJIE MPOBEICHHE
JIOMAIITHEr0 XWMHUYECKOTO JKCIEPHUMEHTAa, MOJArOTOBKAa YYEHMUYECKHUX COOOIIEHUH, 3alMTa IpPOEKTOB;
LIMPOKOE PA3BUTHE JIOTUYECKOTO MBILUIEHUSI HAa OCHOBE aHAJM3a U CUHTE3a, CPAaBHEHUSI U 0000IIEHUs U Jp.
Jli yMeHbILIEHUsl Harpy3KU Ha yJamuxcs 1 Juist QOpMUPOBaHUS IKCIIEPUMEHTAIbHBIX YMEHHUH B IPOrpaMMy
BKJIFOUEHBI HECJIOKHbBIE 110 TEXHHUKE BBINIOJHEHHUS! SKCIIEPUMEHTHI, JaOOpaTOpPHbIE ONBITHI U NMPAKTUUYECKHE
paboTHI.

IIporuo3upyemsie pe3yJibTaTbl 0CBOCHHS 00y4alOIIMMHKCS NPOrPaAMMBbI:

6 00yuenuu:
- 3HaHHEe MPaBUJI TEXHUKH 0€30MacHOCTHU IpU paboTe ¢ BEUIECTBAMH B XUMUYECKOM KaOUHETE;
- YMEHHE CTaBUTh XMMHUYECKHUE SKCIIEPUMEHTHI;

- YMEHHUE BBIMIOJHATh MCCIIEOBATEIILCKAE Pa0OThl M 3alUINATh HX; - CIOXHBIIUECS IPEICTABICHHUS O
OymyieM mpodecCHoHaILHOM BBIOODE. 8 60CHUmMAHUU:

- BOCIIUTaHUE TPYJOJIIO0US, YMEHUS pabOTaTh B KOJUIEKTUBE U CAMOCTOSITENBHO;
- BOCIIUTAaHUE BOJIHM, XapaKkTepa; - BOCIMUTaHUE OEpeXHOTO OTHOLIECHUS K OKpYKalollel cpee.

[lepen y4eOHBIMM W TPAKTUYECKUMHU 3aHATHUSMH TPOBOAUTCS HHCTPYKTAX C Y4YalIUMHCS 10
COOJNIOACHNUIO TEXHUKH O€30MacHOCTH MpU TMPOBEACHUM HKCHEPUMEHTa, I0KApHOU 0e30MacHOCTH,
MIPOU3BOJICTBEHHOW CAHUTAPUU U JIMYHON TUTHEHBI.

JInuHOCTHBIE, MeTanpeJIMeTHbIe U MpeIMeTHbIe Pe3yJibTaThbl OCBOEHHMs Kypca «XHMHYecKas
Jadoparopus»

JIMUHOCTHBIE pe3yJabTaThbl
1. ¢ uennocmno-opuenmauuonnoﬁ cd)epe— OTBCTCTBCHHOC OTHOLICHHUC K YUYCHHUIO, T'OTOBHOCTH U

CIOCOOHOCTh K CaMOpa3BUTHIO U caMOOOPa30BaHUIO Ha OCHOBE MOTHBALMM K OOYYEHHUIO M [MO3HAHHUIO;

YYBCTBO FOP/AOCTHU 32 XMMUYECKYIO HAYKY, OTHOIIEHUE K TPYIY, LeJIeyCTPEMIEHHOCTh, CAMOKOHTPOJIb U

CaMOOIIEHKa; OCO3HAaHHOE U OTBETCTBEHHOE OTHOLIEHME K COOCTBEHHBIM IOCTYNKaM; 2. ¢ mpyo0oeoil

cghepe— TOTOBHOCTH K OCO3HAHHOMY BBIOOpY JaybHeifiiedl oOpa3oBaTenbHOM Tpaekropuu; 3. 6

nosnaeamenvHoil (KOCHUMUGHOU, UHMENIeKMyanibHoll) cgepe — MOTHUBALUSA YUEHHs, YMEHHE

YIPaBJIATh CBOEH INO3HABATEJIBHOW [EATENBHOCTHIO, KOMMYHUKATHBHAsI KOMIIETEHTHOCTh B IIPOLIECCE

oOpa3oBaTeNbHON, y4eOHO-HMCCIIEOBATENbCKOM, TBOPUECKOM M JAPYIMX BHJOB JIEATEIBHOCTH.

MeranpeamMeTHble pe3yJabTaThl:

Pezynamuenoie

1. ymenue ompenensTh LEIHM MU 3aJaydl JEATEIHOCTH, BBIOMpAaTh CpPEJCTBAa peajHu3aliu Ielu |
IIPUMEHSATH UX HA IPAKTUKE;

2. yMEHHUE reHepUupoBaTh UJEH U ONPEIEATh CPEICTBA, HEOOXOAUMBIE ISl MX pealln3alluy;



3. YMCHHC OMpCACIIATh nocCiaca0BaTCIIbHOCTDb I[GﬁCTBHfI, OIIPCACIIATH noCIaca0BaTCIbHOCTDb

BBIIIOJIHEHUS IEUCTBUM, COCTABIISITh IPOCTEHIITYI0 HHCTPYKLUIO U3 2—3 1I1aros.

4. oBnazeHHe HaBBIKAMU CaMOCTOSITEIHOTO NMPHOOPETEHHs HOBBIX 3HAHWUH, OpraHM3alUU y4eOHOU
JEATEIbHOCTH, IIOUCKA CPEICTB €€ OCYILECTBICHUS;

Ilo3nasamenvuole

1. BnameHwe yHHMBEpCATbHBIMH E€CTECTBEHHO-HAYYHBIMH CIIOCOOAMHU JEATEIBHOCTH: HAOIO/ICHUE,
U3MEpEHUe, SKCIIEPUMEHT, y4eOHOE HCCIIEeI0OBaHKME; NMPUMEHEHUE OCHOBHBIX METOJOB I103HAHUS,
aHAJIN3UPOBATH OOBEKTHI C LIEJIBIO BbIACICHUS IPU3HAKOB;

HCITI0JIb30BAHUEC PA3JIMYHBIX UCTOYHUKOB JIA MMOJTYYCHHA XUMHYECKOM HHq)OpMaHHH.

YMCHHUC CO34aBaTb, NPUMCHATL H Hp606paBOBI)IBaTI) 3HAK W CHMBOJIbI, MOJCIHN MU CXCEMBI IJI4A
pEeIICHUA y‘I€6HI:vIX 1 TIO3HABAaTCJIBHBIX 3aJ1a4,

Kommynukam ueHbole

1. opraHu3oBBIBaTH Y4e€OHOE COTPYJHHYECTBO M COBMECTHYIO JIEATETBHOCTh C YyYUTEIEM H
CBEpCTHUKAMU;

2. yMeHHE JI0Ka3aTh CBOIO TOUYKY 3PEHHS, CTPOHWTH pacCyKICHUs B (opMe MPOCTHIX CYKACHUH 00
00BEKTE, €Er0 CBOMCTBAX, CBA3SX.

3. ymenwe paboTtarb B rpymme — 3(PQPEKTHBHO COTPYIHUYATh W B3aWMOJICHCTBOBAaTh HAa OCHOBE
KOOPJMHAIMH PA3INYHbIX O3UIUI MPH BEIPAOOTKE OOLIETro pelIeHNs B COBMECTHON AeATEIbHOCTH;

4. ymeHHe MPOAYKTUBHO pa3peuiaTh KOHQIMKTH Ha OCHOBE yueTa MHTEPECOB M MO3UIUI BCEX €ro
Y4aCTHUKOB, MTOUCKA U OLICHKH aJIbTEPHATUBHBIX CIIOCOO0B pa3pelieHus: KOH(IUKTOB.

IIpenmeTHble pe3yabTaThl:
1. B no3nasamenwvnoit cgpepe:
*  J1aBaTh OINpEAETCHUS N3yYCHHBIX MTOHATUH;

*  OIHUCHIBATh JAEMOHCTPALMOHHBIE U CAMOCTOSITENIBHO NMPOBEACHHBIE AKCIEPUMEHTHI, UCIOIB3YS IS
3TOTO €CTECTBEHHBIN (PYCCKHIT) A3BIK U A3BIK XMMUH;

° KJ'IaCCI/I(bI/II_[I/IpOBaTB HN3Y4YCHHEIC OOBEKTHI U SIBJICHUA,
¢ JA€JIaTh BBIBOABI U YMO3AK/IHOYCHU U3 Ha6J'IIO,Z[eHI/II71, HU3Y4YCHHBIX XUMHUYCCKUX SaKOHOMepHOCTCﬁ;

*  CTPYKTYpUpOBaTh M3YYECHHBI MaTepHall U XUMHYECKYI0 HH(OpMAIHIO, MOJYyYECHHYI0O U3 APYTUX
HCTOYHUKOB;

2. B yennocmno-opuenmayuonnoii chepe:

¢ AHAJIM3UPOBATH U OLUCHHUBATH IOCICACTBUA 1A OKPY)KaIOHleﬁ Cpeanbl OBITOBOH U HpOHSBO,Z[CTBCHHOﬁ
ACATCIBbHOCTH YCJIOBCKA,

¢ PasbACHATH Ha IIpUMEpax MaT€pruaibHOC CAMHCTBO U B3aMMOCBSA3b KOMIIOHCHTOB JKMBOH M HEKMBOM
MMpUPOAbI K YCJIIOBCKA KaK BA’)KHYIO HaCThb 3TOT'O0 CAUHCTBA,

* CTPOMTH CBOE NOBEJCHHUE B COOTBETCTBUH C MPUHIUIIAMH OEPEkKHOTO OTHOIICHUS K IPUPOJIE.
3. B mpyooeoii cghepe:
* IlnanupoBaTh U MPOBOJUTH XUMHUYECKHH SKCIIEPUMEHT;
* Hcnonp3oBaTh BelECTBA B COOTBETCTBHM C X IMpPEJHA3HAYCHHEM U CBOMCTBaMH, ONMHMCAHHBIMH B
MHCTPYKIHUAX [0 TPUMEHEHHUIO.
4. B cpepe 6e3onacnocmu sncusneoeamenbHoCmu:
* Oxa3spIBaTh MEPBYIO MOMOIb IPH OTPABJICHUAX, OKOTaX U JAPYTUX TpaBMax, CBSI3aHHBIX C
BEIIECTBaMU U J1a00paTOPHBIM 000PYJOBAHUEM.



Y4yeOHO-TEMaTHYECKHUI

IJIaH
NeNe | Tema ypoxa OcHoBHOe coiepkaHue IKCIepuMeHT: Hcnoab3oBanue JlaTa
n/n . BaHUs
/ . - neMOHCTpPaluOHHbIH odopyno
JI. - nabopaTopHbIii
I'naea 1. Xumus 6 yenmpe ecmecmeoznanus (11 wacoe )

1 HNucrpykrax Th EcrecTBo3HaHMe — KOMILIEKC HAYK O IpUpoAe: PUIUKHU, XUMHUH, J1. Komnekuuu uznenui U3
XHMHMS KaK 4acThb ouonoruwn, reorpadun. Ilpenmer xumun. Tena u BenecTna. AIIFOMUHUS WK CTEKJIA IS
€CTECTBO3HAHMUSI. CBolicTBa BEIIECTB KaK UX WHIWBUIyaJIbHBIE MMPU3HAKY U KaK OCHOBA | MILTIOCTPAIINH HJICU «CBOHCTBA —
HpenMer XUMHHU. X IPpUMCHCHUA. IIPUMCHCHU ).
Bemecrna

2 HaGmonenne n | Habmonenne kak OCHOBHOM METOJI MMO3HAHUS OKPYKAIOIIEro MUPA. 2. YuebHOe 000pya0BaHHE, JaTtauk TemmepaTypsl,

YciioBus poBEIEHUS TEPMOMET

OKCTICPUMEHT KaK POBCI o N HCIIOJIb3YEMOE Ha YPOKaX XUMHHU. p P,
METOAbI H3yquI/I$[ Ha6H}OHeHHH FI/IHOTCSa. 9KCHepI/IMeHT Ha60paTOpHBII/I 1 JOMAIlIHWUU. 3HeKTpI/IquKaH IJIUTKA
€CTECTBO3HAHMUS u | CiocoObl (hUKCHPOBAHUS PE3YIHTATOB IKCIIEPUMEHTA. /3. Hay4noe HabmrozeHue.
XUMUH. M3ydeHune cTpoeHus miIaMeHu.

3 [pakTudeckas padora | I[IpaBuia T.b. npu paboTe B XUMHUECKON J1a00paTOPHH.
Nel. «Ilpuemsr YerpolicTBO M MCTIOIB30BAHUE JTA0OPATOPHOTO IITATHRA. XUMHIECKas
oOparieHus ¢ nocyza.
J1a00paTOPHEIM
000pyIOBaHHEM.
HNuctpykrax Th

4 [IpakTrueckas Hab6monenmne. Ctpoenue mramenu. [lpasuia oOpameHus ¢ JaTamk
pabota No2. | HarpeBaTeNbHBIMH TPUOOPAMH. TEeMIepaTypsl,CIUPTOBKA
«Habmonenne 3a
ropsiei CBEYOID».

Nucrpykrax Th




MopenupoBanue

Mogenu kak abcTparupoBaHHbIE KOMMMU U3y4aeMbIX 00BEKTOB H
npoueccoB. Mozenu B ¢pusuke, reorpadun, Ouonoruu. Moaenu B
XMMUH: MaTepraibHble (MOAEIH aTOMOB, MOJIEKYJI, KPUCTAJIOB,
anmapaToB U YCTaHOBOK) U 3HAKOBbIC (XUMHUYECKUE 3HAKH,
XUMHAYecKue GpopMysbl 1 XUMUYECKUE YPAaBHEHHS)

4. I'eorpaduueckue Moaeau
(rnobyc u xapra),
OMOMOrMYecKre MOJIEITH
(Mynsku opraHoB), puzndeckue
Y XUMHUYECKHE MOJICTH ATOMOB,
MOJIEKYJI, KPUCTAIUTHYECKUX
PEIIETOK.

XHUMHWYECKUE 3HAKU U
(hopMyIIBI

lx o6o3HavyeHne
POHU3HOIIEHHE W WH(POPMAITUs, KOTOPYIO OHU HecyT. MIHJeKChl 1
ko3 durmentsr. [IpocThie U COXKHBIE BEIIECTBA.

XUMUYECKUN JIEMEHT. XUMHUYECKUE 3HAKU. XUMHUYCECKUE (DOPMYIIBI.

J5. Moznenu MoneKys BOAbL,
YTIIEKUCIIOTO Ta3a,
CEpHHUCTOro0 ra3a, MeTaHa.

JlomamnHA A ONBIT 1,
M3roroBiienne Mojeneil MoieKyd

M3 IJIaCTHJIMHA.

Xumus u pusuka

IousTHs «aTOM», «MOJIEKYIa», «MOH». OCHOBHBIE I10JIOKEHUS
ATOMHO-MOJIEKYJISIPHOT'O YUEHHS.
Kpucrammuaeckoe COCTOSHHE BEIIECTBA.

Kpucramindeckue pemerku TBEPIbIX BEIIECTB.

Hudbdyzus.

J6. O6pa3ubl TBEPIBIX BEMIECTB
KPHCTaJUTMIECKOTO CTPOCHHUSI.
Mojenu KpucTasInuecKuX
pemérok. 7. PacnipoctpaHneHue
3araxoB O/IEKOJIOHA, TyXOB.

JIO Nel. HabGmonenne
OpOYHOBCKOTO JIBHKCHUS
YaCTUYEK YEPHOU TYIIHU MOA
MHUKPOCKOTIOM

JloMamHuii onbIT 2.
Huddysus caxapa B Boze u
MepMaHTaHaTa Kaius B
JKENaTHHE.

IudpoBoit MUKpOCKOIT

ArperaTHble COCTOSIHUS
BEILIECTBA

[lonsiTre 06 arperaTHOM COCTOSIHUY BEIIIECTBA.
l'azoo0pa3Hsbie, )kuIKKe U TBEPABIEC BEIIECTBA.

Kpucrannumueckue u aMmopgHblie TBEPAbIE BEILIECTBA.

du3nYecKre ¥ XUMHUYCCKHE SIBIICHUS.

8. Boga B Tpéx arperaTHbIX
cocTossHUSIX. TBEPBIE BELIeCTRA.
9. «llepenuBanue»
YIIJIEKUCIIOTO rasa.

Jomamnuii onbIT 3. OnbIT C
MyCTOM 3aKPBITON IMJIACTUKOBOM
OYTBLIKOM.

JaTunk Temnepatypbl
(TepMonapHsIii),
CIHUPTOBKA




Xumus U reorpadus

l'eonoruyeckoe cTpoeHHe IMIAHETHl 3eMiid. DIEMEHTHBIN
COCTaB 3eMHOM KOpBl. MUHEpabl U TOPHBIE TOPOIBI.

J10. Konnekuius MuHepasoB u
TOPHBIX MOPO/I.

JIO2. N3yuenue rpanura ¢
MTOMOIIIBIO YBEIUYUTEIHHOTO
CTEKJIA.

10

Xumus u ouosorus

XUMHUYECKUM COCTaB KUBOW KIIETKU: HEOPTraHUYECKUE U OPTAaHUYECKUE
BellecTBa. buonornyeckas posib BOAbI B ) KUBOH KileTke. Posb
xJiopoduiLia B poiecce GoTocuHTe3a. bronornyeckoe 3HaueHue
XKHUPOB, OENKOB, 3QUPHBIX MACEN, YIIIEBOIOB U BUTAMUHOB.

J11. CnuproBast 3KCTpaKIUS
XJIOpO(HUILIA U3 JIUCTHEB
pacTeHuil.

KauecTBeHHas peakuus Ha
oemok. J12. Tabmuma
«KuBoTHas 1 pacTuTeNbHAs
KJIETKa.

JIO3. Omnpenenenne coaepkanus
BOJIbI B pacTeHuu. OOHapykeHue
3()UPHBIX Macell B ane/ibCHHOBOM
KOpKE, Maclia B CeMEeHaX

MOJICOJTHEYHUKA, KpaxMasna B
MYKE.

11

KauecTBeHHBIE
peaKIuy B XUMHHU

IToHsiTHE O KAYECTBEHHBIX peaKIHIX. AHATHTHICCKAN 2 PeKT.

OmpenenseMoe BEIIeCTBO U PEaKTHUB Ha HETO.

J13. KauecTBeHHas peakiys Ha
kuciopoa. KauectsenHas
peaKIvs Ha YTIIeKUCIBIN Ta3.
JIO4. IIponyBanue
BBIJIBIXaEMOT'0 BO3/[yXa depes
W3BECTKOBYIO BOAY.
OO0HapyKeHne N3BECTKOBOH
BOJIBI CpeNy APYTUX BEIIECTB.

Jlomamuuii onbIT 4.
OO0HapyxeHHe Kpaxmala B
MPOAYKTaX IMATAHWUS.

[TpubGop mms momydeHus
razoB (pubop
Kupromkuna)

I'nasa 2. Mamemamuxa 6 xumuu (9 uacoe )




12 | OrHocutenbHas OtHocuTenbHas atoMHasi Macca. OTHOCHUTENbHAS MOJIEKYIIsIpHas
aTOMHas 1 Macca. OnpeneneHue OTHOCUTENbHOW aTOMHOM MacChl XMMHUYECKUX
MOJIEKYJIIpHas Macca | 3nmeMeHToB 1o Tabnune .M. MenneneeBa. Haxoxnenue
OTHOCHUTEIBHON MOJIEKYIAPHON Macchl IO GopMyJie BEelecTBa.
13 | MaccoBas nons [TonsiTHe 0 MaccoBOil 10J1€ XUMUYECKOI'0 3JIEMEHTA () B CIIOKHOM
3JIEMEHTA B CJIOKHOM | BeIecTBe U € pacuér no (opmyie Bemectsa. Haxoxaenue
BEIIleCTBE (b opMyITBI BelIecTBa M0 3HAYEHUSIM MaCcCOBBIX 0N 00pa3yIommx
€ro 3JIEMEHTOB ([T CHIIBHBIX YYaITHXCs)
14 | Yucreie BemecTBa U [NousiTre 0 urcTOM BemecTBe U 0 cMecu. CMecu ra3000pa3Hbie J14. Komnekuus pa3miyHbIX HaTuank
cMecH (BO31yX, IPUPOAHBIH ra3), kuakue (HedTh) U TBEPBIC (TOPHBIE BUJIOB MpaMopa U U3JeIUi 13 BIIEKTPOIPOBOIHOCTH,
nopoiel, KynuHapabeie cMecu, CMC). Hero. CmMech peqHoro u UG POBOI MUKPOCKOIT
caxapHoro necka. Komiekius
HedTH ¥ HEPTENPOIYKTOB.
Kommekust ObITOBBIX CMECEH.
15 | O6bémuas nons raza B | Ilorstre 06 00bEMHOM q071€e () KOMITOHEHTA Ta30BOI CMECH. J15. Inarpamma coctaBa [Ipubop mis onpeneneHus
cMecu CocraB Bo3myxa 1 IPUPOAHOro ra3a. Pacuér o6bpéMa KOMITOHEHTA atMoc(EepHOro Bo3ayxa. cocrasa
ra3oBOi CMeCH MO0 ero 00BEMHOM A0IIe M HA000POT. JuarpaMma cocraBa IPUPOJHOrO | BO3ayXa
rasa.
16 | [IpoMexyTOUHBIH TectupoBanue

KOHTPOITh




17

MaccoBas gois
BEIIlECTBA B

IonsATHE O MacCOBOH 10JI€ BEIIECTBA B PACTBOPE.
PactBoputens u pacTBOpEHHOE BelecTBO. Pacu€r Macchl

PacTBOPEHHOT O BEIECTBA [0 MacCe pacTBOpa U MacCOBOM j10J1e
pacTBOPEHHOTO BELIECTBA U APYTUE PACUETHI C UCIIOIb30BAHUEM

3TUX [OHATHUH.

JlaT4uk onTHYECKON
IUIOTHOCTH

18 MaccoBas gois [Tonsite o yncToM BemiecTBe U mpumecu. MaccoBas o npumecu | J16. Konnekius MuaepaioB u
npUMecei B 00pa3siie HCXOHOr0 BelecTBa. Pacuér Macchl OCHOBIfOFO FOPHBIX TOPOIL.
BEIIIECTBA 10 MAacCe BELIECTBA, COJEPKAIIETO ONPeNeNEHHYIO
MAacCOBYIO JI0JIK0 IPUMECEH U IPYTHEe PACUEThI C UCIIONL30BAHUEM A17. Usyuenne cocrasa
STHX TOHSTHIL HEKOTOPBIX OBITOBBIX U
(apMarieBTHYECKHX TIpernaparos,
COZIEpIKAIIMX ONPENETEHHYIO
JIOJIIO TIPUMECEH, 110 UX
JTHUKETKAM.
19- | Pemrenue 3a1a4 U yupaKHEHHH 110 TeMe «MareMaTHKa B XUMHUH»
20
I'naea 3. Aenenusn, npoucxooamue c éewecmeamu (11 wacos)
21 | Yucreie BemectBa 1 | CriocoObI pas3zielieHust cMecell M OYKMCTKa BeriecTB. HekoTopbie J18. Paznenenune cmecu
cmecu. Paznenenne npocreiinme cnocoObl pa3eseHns CMECel: MpoceuBaHMue, HOPOILIKA CEPBI M JKENE3HBIX
cMmeceit OTCTaMBaHUe, AEKAHTAIUS U JIp. OMUIIOK. Passenenne cMecH
BOJIBI M PACTUTENFHOTO Macia ¢
MIOMOLLBIO IENUTETBbHON
BOPOHKH.
JlomamHuii onbIT 5.
Paznenenue cmecu cyxoro
MOJIOKa M PEYHOTO TIECKa.
ITpaktuueckas padora Ned.
BripamuBanye KpUCTaLIOB
MOBapeHHOM COoMH (JOMAITHUN
SKCIIEPUMEHT).
22 | ®unbpTpoBaHUE dunbTpoBaHue B 1abopaTopun, OBITY U Ha J19. Pa3nenenuie cMecu BOJBI U




MMpOU3BOJACTBEC. Ilonstue o (1)I/IJ'II>TpaTC.

peunoro necka. O6opynoBanue
Uil GUIIBTPOBAHUSL.
PecniupatopHble Macku u
MapiieBble oBs3Ku. JIOS.
H3roroBnenue 0OIMHOTO H
CKJIaq4aToro puiabTpoB U3
(GbunbpTpOBaATLHON Oymary.
JomMaiHuii onpIT 6.
OTtcranBaHre B3BECH TIOPOIIIKA
JUISL YACTKH MOCY/IBI B BOJIE U €€
JIeKaHTaIHsI

23

AncopOrus

[TonsiTue 06 agcopOumK U ajcopOCHTaX. AKTUBUPOBAHHBIN yrojlbh KakK
aJIcOpOEHT, ero MCIONIb30BaHKe B OBITY, Ha IPOM3BOJICTBE U B
BOEHHOM Jiefie. Y CTpOMCTBO MPOTHUBOrasa.

J20. AncopOuroHHEIE CBOWCTBA
AKTHBHUPOBAHHOIO YIJIS.

J21. IlpormBora3 wu ero
ycTpoicTBO. JloMamIHMi ONBIT
1. Ancopomust
AKTUBUPOBAHHBIM YIIéM
KpacsIluX BENIECTB KOKa-KOJIbI.
AncopOrus KYKYpY3HBIMH
MajJjOYKaMU  TapoB  IMaxydux
BELIECTB.

24

JucTumnsmus

JucTminsinys Kak INpoLece BhIAETICHUS BELIECTBA U3 KUAKOH CMECH.
JuctunnupoBaHHas BoAa U 00J1acTu €€ IpUMEHEHNS.
Kpucrannusanus 1 BelapuBaHue B JIaOOpaTOPUU U B TIPUPOLE.
ITeperonka nedtw.

HedrenponykTsl. @paknnoHHas MEpEroHKa KHUIKOTO BO3IyXa

J22. TTomyuenne
TUCTUIUTAPOBAHHON BOJIEI.
Pazgenenne cmecn
TepMaHTaHaTa v AUXpoMarta
KaJus crocodom
Kpucramuuzaguu. [123.
Konnexkuus

«Hed s 1 HEPTETPOAYKTHI»

JlaTuuk
AIEKTPOIPOBOIHOCTH,
TH(PPOBOH MUKPOCKOTT

25

OO6cyxenne
pe3yabTaTOB
MPaKTUIEeCKON paboThI
Ne4. BeipamuBanue
KpPUCTAIIJIOB

UG POBOIl MUKPOCKOI




MOBAPEHHOW COJIHU

(momarHwmit
9KCTIEPUMEHT).

26 | [Ipaktuyeckas pabora JomamrHuii onsIT 8.

No5. «Ounctka [IpakTrueckas padora Ne6.
MOBAPEHHON COJIN. «Wzyuenne nporiecca KOppO3uH
Nucrpykrax Th JKenezan

27 | Xumundeckue peaknuu. | [loHsTHE O XUMUYECKOH peakiny Kak mpolecce npepparieHust oqHux | J24. YcTpolcTBO KUCIOTHOTO

VYcnoBus npoTeKaHus U BemeCle B JIpyrue. Y ClIOBUS TEUEHUS U IMPEKPALLECHUS XUMUYECKUX OTHETYIIHTEIS.

NpeKpaeHus peakumn

XHMHYECKHX PeaKImii J25. «Bynkad Ha cTomey.
[Mony4enue yriekucioro raza u
ero ooHapyxenue. Paznoxxenue
MEPOKCH/Ia BOIOPO/Ia OKCHJIOM
Mapranma(IV)

28 | [Ipusnaku [Ipusnaku xumudeckux peakiuii. O6pazoBaHue 0canKa, BEIICICHUEC J26. Peaxrum, naymye ¢ JlaTuuk TemmnepaTyphl
XUMHYECKUX PEeaKIHid. | rasa, MOsABICHHE 3allaxa, N3MEHEHHE I[BETA, BBIJCTICHUE WJIIH 06pa3oBaHUEM 0CaJIKa, TJIATHHOBBIN
Hnerpykrak Th TIOTIIOMCHHUE TEILIa BBIJIEJICHHEM Ia3a, TIOSIBICHAEM

3amaxa, I3MEeHEHHEM IIBeTa,
BBIJICTICHUEM UM TIOTJIONIEHN EM
termia. JloMmamHui onbIT 9.
IIpuroroBneHue TMMOHa A

29 | Obcyxnenne
pe3yIBTATOB

MIPaKTHIeCKON paboThI
No6. «U3yuenue
nporecca KOppo3uu
xKese3a (JoMallHUI
onbIT). MHCTpYKTa)
Tb




30 | Ob6obueHue u
aKTyanu3anus 3HaHUH
o TeMe «SIBneHus,
MIPOUCXOIAIIHE C
BEILIECTBAMID.
TI'nasa 4. Pacckazvl no xumuu (3 uaca)
31- | Beigarommecs pycckue | CooOIICHUS yYalIuXcsl O )KU3HH U ICATEIbHOCTH
€HbIe-XUMUKH.
32 |yd M.B.JIomonocosa, JI.1.MenneneeBa, A.M.bytneposa.
33 | Mog mobumoe Konkypc cooOmieHnit yuammxcss 00 OTKpPBITHH, TOJIYYECHHH U
XHUMHAYECKOE BEIIECTBO | IPUMEHEHUH BHIOPAHHOTO BEI[ECTBA
34 | [IpomexyTrouynas Konkypc yd4eHH4YeckuX MpOEKTOB, MOCBSIIEHHBINH HMCCIEIOBAHUSIM B
aTTecTalus 00JIaCTH XMMHUYECKUX PeaKIuii
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