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HOACHUTEJBHASA 3AIINCKA

BBeaenue

JononnurenbHas obuieoopa3oBarenbHas nmporpamma «He nerckas siaboparopusi» sBisieTcs
HEOTHEMJIEMONl  YacThl0  O0pa3oBaTeIbHOM  MPOrpaMMbl  MYHUIIUIAIBHOTO  OKOHKETHOTO
00pa30BaTEILHOTO  YUPEKICHUSA JOINOJHUTEIbHOrO oOpa3oBaHus «['ymMaHMTapHbIM LIEHTp
MHTEJJIEKTYaJIbHOTO Pa3BUTHUSA» TOPOACKOro OKpyra TONBSITTH M JaeT BO3MOXXHOCTh KaKIOMY
peOeHKy MoJlyyaTh JOMNOJHUTEIBHOE 00pa30oBaHHME HCXOJS U3 €ro MHTEPECOB, CKIOHHOCTEH M
00pa3oBaTeNbHBIX  MOTPEOHOCTEH,  OCYIIECTBISEMBIX  3a  IpefenamMu  (hemepanbHBIX
roCyJapCTBEHHBIX 00pa30BaTeNbHbIX CTAaHAAPTOB U (pefiepalIbHbIX TOCY1apCTBEHHBIX TPEOOBAHUH.

[TporpaMma npeamnosiaraeT NpakTUKO-OPUEHTUPOBAHHOE MPONENEBTUYECKOE U3YUEHHE XUMUU
U (QU3MKM C LEeNbl0 NMPOOYAUTh M 3aKPENUTh HMHTEpEC AeTel K M3Yy4eHUI0 (U3UKHM U XUMHUU B
JanbHeWmeM. 3ajaya nporpaMMbl 10Ka3aTh, YTO €CTECTBEHHbIE HAYKHU HE CKYYHBI U CIIOKHBI, a
OUYCHb MHTEPECHbI, MHOTOTPAHHBI U yBIIeKaTeNabHbl. [IporpaMma cOCTOUT M3 MOZIYNBHBIX KYPCOB,
KOKIABIH U3 KOTOPBIX COAEPKHUT HECKOJIbKO JIAOOPATOPHBIX IMPAKTUKYMOB, IO3BOJISIOIINX
paccMOTpeTh, U3yYUTh U MOHATH NOCTABICHHYIO TEMY C TOUKU 3pEHUS pa3IMYHbIX HayK.

[To cBoeMy (hyHKIMOHAIPHOMY HA3HAUYEHHWIO HPOrpaMMa SIBISICTCA ofuiepazeuearoujeii 1
HalpaBlIeHAa Ha YAOBJIETBOpEHHE MOTpeOHOCTell oOyuaromuxcsi B (OPMHUPOBAHUU HAy4YHOU
KapTUHbl MHpA, WHTEJUIEKTYaJbHOM COBEPLICHCTBOBAHMM M B OpraHU3alMM HX CBOOOJHOIO
BPEMEHH.

Hanpagnennocms npozpammsl ecmecmeeHHOHAYYHAA, TIOCKOJIbKY OHa TNpeAroJaraer
MO3HAHUE MHpa JAECTbMU 4epe3 JabOopaTOpHbIE MPAKTHUKYMbl B O0JACTH HEOPraHMYECKON XHMMHUH,
bu3uky, YaCTUYHO Ouosioruu. Taxum obpazom, coJiepKaHue IIPOrpaMMBbl
«He_perckas_naboparopusi» QOpMHUPYET MHTEPEC K €CTECTBEHHBIM HayKaM ((pU3MKa U XUMHUS) Y
nereit 9-13 net, aneMeHTapHble IPAKTUYECKUE YMEHHUS 10 IPOBEIEHHIO Ja0OpaTOPHBIX paloT.

AKTYaJIbHOCTDb U NeJaroruveckas 1nejaecoo0pa3sHoCcTb MPOrpaMMbl

Axmyanbrhocmp TIpeaaraeMoil IporpaMMsbl 3aKI04aeTcs B TOM, YTO OHa OPUEHTHPOBaHA
Ha TPUOPUTETHHIE HAMPABIEHUS COIMAIBHO-DKOHOMHUYECKOTO H TEPPUTOPHAIBLHOTO Pa3BUTHUS
Camapckoit oOnactu, ompeneneHHbIX B CTpaTeruu COIUATBHO-2KOHOMHYECKOTO Pa3BUTHUS
Camapckoit obnactu Ha mepuog a0 2030 roma (yTBepklIeHa mocTaHoBieHuWeM lIpaBuTenbcTBa
Camapckoit 0061. ot 12.07.2017 1. Ne 441), B KOTOpOW MOCTaBlieHa 3aja4ya KauyeCTBEHHOTO
W3MEHEHHUs CTPYKTYpbl HAaINpaBICHHOCTEH JOMOIHUTENBHOIO 00pa3oBaHUs M B3AT KypC Ha
YBEJIIMUYEHUE €CTECTBEHHOHAYYHBIX KPY>KKOB.

B cucreme ectecTBEeHHOHAY4HOro 0Opa3oBaHMs XUMHMS, (U3MKA 3aHUMAIOT BaKHOE MECTO,
ONpeseNIIEMOE pPOJbI0 3TUX HAayK B IIO3HAHUU 3aKOHOB IMPUPOJbI, B MaTEpPUAIBLHOM KU3ZHU
oOmiecTBa, B pEIICHUH TJIOOATBHBIX MPOOJIeM YeloBe4ecTBa, B (HOPMHUPOBAHUH HAYYHON KapTHHBI
Mupa.

CopneprkaHue JIOTIOJIHUTENEHOW 00pa30BaTeIbHOM MPOrpaMMbl aKTyaIbHO U C TOUKH 3PEHHS
peanu3anuu KoHuenuuu pa3BuTus JOMOJTHUTEILHOTO 00pa30BaHUs IeTel, KOTopasi HalleJIMBaeT Ha
«CO37aHNE HEOOXOAMMBIX YCIOBUH I JIMYHOCTHOTO PAa3BUTHUSA YYAIIMXCS, TO3UTHBHOMN
coLMaIu3aluu u npodeccrnoHalbHOTO CaMOONPEEICHUSD. [Iporpamma
«He nerckas_naGopaTopus» AaeT yyaluMcsl BO3MOXKHOCTh MOTPY3UThCS B 00JIACTh €CTECTBEHHBIX
HayK, MOIMOJIHUTh 3HAHUS O CYLIECTBYIOIIUX Mpodeccusix B paMKax JaHHOTO HANpaBJIEHMs], CTAaTh
3aMOTHUBUPOBAHHBIMU TPUBEPKEHIIAMH H3YUEHUS HAYKU OMBITHO-TIPAKTUYECKUM crocoOoM. Bcé
3TO, HECOMHEHHO, OKaXXET MpsIMOEe BIMSIHUE Ha BbIOOp Oyayiiero oopazoBaHusl U TPYIOBOH chepbl
JESATENBHOCTH.

Ileoazozuueckan uenecooopaznocmsp MPOTPaMMBbI «He_ nerckasi_nmabopaTopusi»
3aKJTF0YAeTCs B TOM, YTO, IO CYTH, OHA SIBIISIETCS MPOTEAEBTUKON M3YUCHHS] XUMHH U (U3UKU B
IIKOJIE W TO3BOJISIET YYallUMCSl MPHOOpECTH MEepBUYHbIE 3HAHUS O BELIECTBAX, UX CTPOCHUU,
B3aMMOCBSI3X, O PU3NYECKUX U XUMHUYECKUX MPOIIECCaX U SIBICHUSX, a TAKXKE OIICHUTH UX BIHSHUE
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Ha JKUBBIC ¥ HEXKUBBIE OpTaHu3Mbl. [Iporpamma paccMaTpuBaeT BCe ATH MOHSATHUS C TOYKU 3PEHUS
HECKOJIBKMX €CTECTBCHHBIX HAyK: XWMHH, (DU3UKH, WHOTJAA OWOJIOTMH W DKOJIOTHH. Y4Jalruecs
OCBOSAT YMEHHUS W HABBIKM B IMOCTAHOBKE XMMHYECKOTO, (U3NYECKOTO IKCIICPUMEHTA, TMOIydaT
IIEPBBIC HABBIKA PaOOTHI C JIAOOPATOPHOU MOCYI0M U 000pyJIOBaHUEM, HAydaTCs JeNIaTh BBIBOJIBI
NPUMEHHUTEIHPHO K KOHKPETHOMY MaTepually W Oojiee 0OIIMe BBIBOABI MHPOBO33PEHUECKOTO
xapaktepa. Takol MeTanpeIMETHBIN ITOIX0/I K OPraHUu3alny JSATSIIbHOCTH YYalIUXCs Ha 3aHATHIX
o0ecreynBaeT MEJIarormyeckKyro Ienecoo0pa3HoCTh MPOTrpaMMbl, TaK Kak C(OpPMHpPOBAHHBIE Ha
3aHATHUSAX CIIOCOOBI paOOTHI CO 3HAHWEM OYIyT BOCTPEOOBAaHBI 00YJYAIOITUMCS B JIFOOBIX KM3HEHHBIX
CUTYaIUSX, B TOM YHCJIE U B UX JATbHEUIIIEM MPOPECCHOHATHPHOM CaMOOTIPEICIICHUN.

HoBu3Ha, oTiIMYnTEIbHbIE 0COOEHHOCTH JAHHOW MPOTrPaAMMBbI
0T y:Ke CylIeCTBYIOIIMX 00pa30BaTeIbHbIX IPOrpaMm

Hoeusnou nporpammbl «He nerckas nmaboparopus» sIBISICTCS — COACpXaHUE W HAOOp H
CTPYKTypU3allus HMHBAapUAaHTHBIX W BapuUaTHUBHBIX Moaylel. HMues MoayiapbHOro moaxona,
3aJI0’)KEHHAs B OCHOBY IIPOIPaMMBI, JIOIyCKaeT BO3MOKHOCTb JJIi MHIUBUAYaIU3aluu OOy4EHUS.
[Iporpamma mnpeanaraer HaboOp WMHBApUAHTHBIX (0O0S3aTENBHBIX) M BapHATHUBHBIX (IO BBIOOPY)
MOJYJIEH, PEIoIaralolfii COOCTBEHHBIN MOAXO0/ Me1arora B 4acTu CTPYKTYPUPOBAHUS yI€OHOTO
MaTepuaia, OIpeaeJeHHUs MOCIeAOBAaTEeIbHOCTH H3YYEHHs] ATOrO0 MaTepuala, a Takxke IyTei
(dbopMHpOBaHUs CUCTEMBI 3HAHUH, YMEHUN U CIIOCOOOB JCATEIBHOCTH, PA3BUTUS U COLMATH3AINN
yuanmxcs. MoJlylbHOE MOCTPOEHUE MPOTrpamMMbl JaeT BO3MOXKHOCTh MEAArory CMOJAETUPOBATH
0o0pa3oBaTeNbHBIA  MapmpyT OOBEJUHEHHUS C YYE€TOM KOHKPETHBIX YCIIOBHH pean3aluu
MPOrPaMMBbI: YPOBHEM MOJATOTOBKM U MOTHBUPOBAHHOCTH OOYYAIOIIMXCS, CTETIEHBIO MX UHTEpeca K
KypcCy, HATMYMEM HEOOXOMMOH JInTepaTypbl 1 000pynoBanus. TeM caMbIM MOAYJIbHAs IIPOTrpaMMa
COJICHCTBYET COXpPAHEHHIO €IMHOro 00pa3oBaTEeNbHOTO MPOCTPAHCTBA, HE CKOBBIBAsS TBOPUYECKOM
VMHUIMATUBBI, MIPEIOCTABISAET HIMPOKHUE BO3MOXKHOCTH JI peay3allii pa3IudHbIX MOAXOJ0B K
MOCTPOCHUIO 00Pa30BaTEIBHOIO MapIIpyTa.

HoBuznoit nporpammsl «He nerckas sabopaTopusi» MOXHO CUUTaTb U TO, YTO HpHU €€
pa3paboTKe YYTEHBI MPUHIIUITBI KOHBEPTEHTHOTO 00pa30BaHusl, 8 UMEHHO:

e B3aMMOJEHMCTBHE HAYYHBIX AUCUUILINH (IIPEIMETOB), IPEKIE BCETO, ECTECTBEHHBIX;
e peanu3alysg MEKIUCIUILTHHAPHBIX TPOCKTHBIX U MUCCIIEIOBATEIbCKUX MPAKTHUK;
® B3aMMOIPOHUKHOBEHHE HAYK U TEXHOJIOTHUM.

[IpeameToM M3yudeHHUs] B MPEIJIOKEHHOM MporpamMMme sIBISETCS HE MPOCTO HayKa, a CBS3b
HECKOJIbKUX HayK, UX HEpa3pbIBHOE NPOHUKHOBEHHE BO BCE HAYYHbIE TE€Mbl M HaIpaBJICHUS.
KouBepreHTHBIN MOIX0/ MPOSIBUI ceOsi 1 B HAMMEHOBAHUHU MOJYJEH MEpBOro rojga oOydeHHs —
«Bo3nyx», «Orons», «3emisn», «Boga», MOCKOJIBKY pacCMOTPEHHE KaX/10i TEMbl BHYTPH MOIYJei
MPETOAHOCUTCS YYalIUMCsI C TOYKH 3PEHUS Pa3NUYHBIX €CTECTBEHHBIX NUCIUIUIMH. Ha BTOpOM
rogy oOydeHHs, uAesl KOTOpOro OTpakeHa B JeBu3e «CHUMaeM HayKy», KOHBEPreHTHOCTh
oOydeHHUsl TPOSABISAETCS B MHTErpalus HAyKd W TEXHOJIOTUW, B MEXIUCHUIUIMHAPHOM CHHTE3€
€CTECTBEHHOHAyYHOI0 M TEXHUYECKOr0 3HAHUS, B IEpEOpUEHTAlUsi Y4eOHOH IesATeNIbHOCTH C
MO3HABATEILHON Ha TPOEKTUBHO-KOHCTPYKTUBHYIO, B OOy4YeHHE HE MpeaMeTaM, a pa3IudHbIM
BUJIaM JI€ATEIbHOCTH.

OmauyumenvHoil 0c00eHHOCMbIO TTPOTPAMMBI SIBIIIETCS TO, YTO B MPOIECCE NPENOAABAHUS
YUUTBIBAeTCS pa3BUTasi XUMUYECKasi HHMpACTpyKTypa ropojia TONbATTH, UCHIOIB3YIOTCS MECTHBIE
JaHHble 00 OCOOEHHOCTAX NPUPOAHOM cCpelbl, HKOJOTHYECKON OOCTaHOBKH, Mpeodianaromiye
TE€XHOJIOTHH, SKOHOMUYECKUE U UCTOPUKO-KYJIBTYPHBIE TPAAUIIMU FOPOJIA.

['maBeHCTByIOIIAs POJib B IMpOrpaMMe OTBOAUTCS MpaKTHUECKO maboparopHoit paborte. Ha
3aHATHAX BBINOJHSIOTCS 3aHUMATENIbHBIE U HMCCIIEOBATEIbCKUE JIa0OPATOPHBIE OMbBITHI, KOTOPHIE
y4aiuecs, BO-IEPBbIX, CUJIy CBOET0 BO3pACTa €Ille HE MPOXOIAT B paMKaxX IIKOJbHON MPOrpaMMBbl,
a BO-BTOPBIX, HE BCE paccMaTpUBaeMble TEMbl €CTh B IIKOJIbHOM 00ydueHHH. YacTh TeM CBs3aHa C
HMCTOPUYECKOW U MPOMBINIIEHHON ucTopuei ropojaa. IlpakTtuueckas NesaTeNbHOCTbh MPUMEHSIETCS
yUYalIUMHCS JUIsl YCBOGHMsSI HOBBIX 3HAHM, MOCTAaHOBKU MeEpe] HUMH MO3HABATEJIbHBIX NMPOOJIEM.
Pemenne yueOHBIX TPOOIIEM C MCIOIB30BAHUEM JIA0OPATOPHOTO MPAKTUKyMa CTABHT yUalllUXCs B
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MOJIOKEHUE HMCCIIEOBATENEH, YTO OKA3bIBACT MOJIOKUTEIBLHOE BIMSAHUE HA MOTUBALIMIO M3yUEHUS
HayK.

He.m: U OCHOBHBIC 3a/1a41 IIPOTrpaMMbl

Ilenv npocpammer — dopMupoBaHHE HWHTEpeca K M3YYEHUIO ECTECTBEHHBIX HAyK Y
HIKOJILHUKOB 9-13 et uepe3 snabopaTopHble MPAKTUKYMbl B OOJIACTH HEOPraHUYECKOW XMMHH,
(¢u3uKN, YaCTUYHO OUOJIOTHH.

Ocnosnvle 3a0auu:

Ooyuarowue:

1) OGecreunTh NpHOOpPETEHHE 00YUAIOIIUMUICS IEPBUYHBIX 3HAHUI O BENIECTBAX, UX CTPOCHHH,
B3aMMOCBSI35X, O HAyYHBIX MPOIIeccaxX M 3aKOHaX, O (PH3UYECKUX U XUMHUYECKHX MpoIeccax u
SBIICHUSX, @ TAKXKE UX BIMSHHUE HA )KUBbIC U HEKHUBBIEC OPTaHU3MBI.

2) ®opmHpOBaTh YMEHHS B TIOCTAHOBKE XUMHUYECKOT0, (PHU3UUECKOTO IKCIICPUMEHTA.

3) ®opmupoBaTh HABBIKK OE30IACHOM PabOTHI ¢ JTa0OPATOPHOM MOCYI0M U 000PYAOBAHHEM.

4) CdopmupoBaTh YCTOHYMBBIN HHTEpEC K AaJbHEHUIIEMY HM3YYCHHIO CCTECTBCHHBIX HAyK, a
TakKe K HayKe U mpou3BoacTBY Camapckoit o0nactu u ToabsSTTH.

Pazeuearowiue:

1) Pa3BuBaTh  KOHBEPreHTHOE  MBIIUICHHME HA  OCHOBE YCBOCHHMS W  ITOHUMAaHHUS
MEXIUCIUTUTMHAPHBIX HAYYHBIX CBS3EH U MPOIIECCOB.

2) PasBuBaTh yMeHHE Je/IaTh BBIBOJBI NMPUMEHHUTEIHLHO K KOHKPETHOMY MaTepuany U Ooiee
001111€e BBIBOIbI MUPOBO33PEHUECKOTO XapaKTepa.

3) Pas3BuBaTh yMCHHS TPAMOTHOM MMOJa4YM HAYYHBIX 3HAHHUH B CPeJe CBOUX CBEPCTHHUKOB uepe3
JIEMOHCTPALIMI0 COOCTBEHHBIX HAYYHBIX BHJCOPOJUKOB B  COIMAIBHBIX CETSIX, CETU
HNuTepHer.

Bocnumamenvnuie:

1) BocnuThiBaTh 4yBCTBO OTBETCTBEHHOCTH 3a HAIly ILJIAHETY, MPHUPOAY, SKOJOTHIO POTHOIO
kpast — Camapckoit oosactu U ToNbsITTH.

2) BocnuThIBaTh 4yBCTBO B3aHMOIIOMOIIN MEX/Y YY4aCTHHUKAMH TPYIIIIBI.

Kaxxaplii 13 MOTYIBHBIX KYPCOB UMEET CHEIUPUIHYIO IIEeTh U 33JIa4H, KOTOPhIE TIPOITUCAHBI
B MOSICHUTETBHBIX 3aMTUCKaX K Y4eOHBIM MOIYJISIM.

IMenarornyeckue NPUHIMIIBI, ONPe/IE/ISIONIHE TEOPETHYECKHE MOAXO0/IbI
K MOCTPOEHHI0 00Pa30BaTeILHOTO MpoIecca

Peanuzanus IIpOrpaMMBbI «He nerckas_nabGoparopus» OCHOBBIBACTCS Ha
o0IeIMJaKTUYECKUX MPUHIUIAX JOCTYITHOCTH, MTOCIEA0BATEIbHOCTH, CHCTEMHOCTH, CBSI3H TEOPUN
¢ mpakTHKod. Oco00 akTyalbHBIMM NpPU pealu3aldd MpOrpaMMbl IMPHU3HAIOTCSA CIEAYIOIIUe
IIPUHIUIIBI.

1) Ipunyun nayuynocmu GOPMHPYET y ydalIMXCs TOHATHS 4Yepe3 PacKpbITHE MPHUYHHHO-
CJIEICTBEHHBIX CBS3€H SIBICHUN, MPOLECCOB, COOBITHI; MPOHUKHOBEHHE B CYUIHOCTH SIBJICHUH U
COOBITHH; pAacKpbhITUS MCTOPUM Pa3BUTHUA KYJIbTYpbl, OOpHObI TEHAEHIUH; OpUEHTALUU Ha
MEXIUCIHUIITIMHAPHBIE HAYYHBIE CBA3KH.

2) Ilpunyun cea3u obyuenuss ¢ JHCU3HLIO PEANTU3YETCs Yepe3 HCHONb30BAaHHE HA 3aHATHIX
’KMU3HEHHOTO OIBITa Yy4YalluXcs, NPUOOPETEHHBIX 3HAHMM B MPAKTUYECKOH JAESTEIbHOCTH,
PaCKpBITHE MPAKTUYECKON 3HAYUMOCTH 3HAHUM.

3) Dkonoeuueckuii npunyun MOMOXET OOYYaIOIIUMCS YIIIyOHTh 3HAaHHS O B3aUMOCBS3H
OpraHusMa C OKPYXKAIOLIEW CpefoW, 3alI0KUThb OCHOBBI IIPABWIBHOIO ITIOHUMAaHHUsS BOIIPOCOB
NPUPOJIbI, HAMpPABICHHBIX HA pEIIeHHe MPOoOJIeMbl 3alIUThl BOCCTAHOBUTENIBHBIX MEXaHU3MOB
O6uocdepsl 0T pa3pyLICHHs], OPraHU30BaTh MPAKTUYECKYIO I€ATEIBHOCTD M0 OXPaHE MPHPOJIBL.

4) Ipunyun seépucmuueckoii cpedbl 03HAYAET, YTO B COLUATBHOM OKPY)XEHHH JOMUHHPYIOT
TBOpYECKHE Hayala MpU OpraHu3alMu JAeATeNbHOCTH o0beauHeHus. [Ipy 3TOM TBOpUYECTBO
paccMaTpuBaeTcsi Kak HeoOXOJuMmas COCTaBIsOLIas IKU3HM KaXIOro 4YeloBeKa M Kak
YHUBEPCAJIbHBIA KPUTEPUN OLEHKH JIUYHOCTU U OTHOLLIEHUN B KOJIJIEKTUBE.
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5) IIpunyun npupooocoobpasznocmu. BocnuraHue NODKHO OCHOBBIBATHCS HA HAyYHOM
MOHMMAHUU ECTECTBEHHBIX M COIMAIBHBIX IPOLIECCOB, COTJIACOBBIBATHCA C OOLIUMHU 3aKOHAMU
pa3BUTHS 4eJOBEKa cCOOOpa3HO ero moiy u Bo3pacty. OOpa3zoBaHHE CTPOUTCS B COOTBETCTBHH C
npupoioil pebeHka, ero ICHUXWYECKOM KOHCTUTyHuel, ero crnocobnoctsmu. CoaepikaHue
IpOrpaMMbl  JTOJMKHO OBITh 0€30IMacHBIM, IEJIeCO00pa3HbIM, copa3MepHbIM. OcyliecTBIeHUE
JAHHOTO TPUHIMIA JaeT BO3MOXXHOCTh IOCTPOUTH «HHJWBHUYaJIbHBIE MapIIPYTHD» KaXKIOMY
oOyyaromemycsi OObeAMHEHUSI. DTO B CBOIO OYEPEIb OTKPHIBAET OYEBU/IHBIE TUTIOCHI: TICUXHYECKOE
3I0pPOBbE, OTCYTCTBUE KOMILJIEKCOB, IIyOOKHE M MPOYHbIC 3HAHUS U YMEHHS B COOTBETCTBUHU C
MHTEpPECaMHU, 3aIIpOCaMH JIMYHOCTH.

6) [lpunyun unmezpamuenocmu TPENNOiaraeT BKIOYEHHE B 00pa3oBaTelbHO-
BOCITUTATEIbHBIN MPOIECC 3HAHUM 110 IKOJIOTUHU, OUOJIOTHUH.

OcHOBHbIE XapaKTEPHCTHKH 00pa30BaTeJIbLHOI0 MpoIecca

Bo3spacm ooyuarouwguxca no nporpamme «He nerckasi_adopatopus» - 9-13 yer.

Ycnoeua nabopa oemeinn B obvenunenue. [lpunimn HaboOpa B OObEAMHEHHS CBOOOIHBIN:
NPUHAMAIOTCST BCE JIETH, JKENaroliue o0ydaTbCsi MO JaHHOM mporpamme. ['pynmbl dopmupyrores c
Y4ETOM MHTEPECOB U MOTpedHOCTEN oOywaronmxcs. B xoxe mnpensapurenbHOro cobecenoBaHuUs
OIIpEeIeNsAeT S, KaKre MMEHHO JIBA BApUATUBHBIX MOYJIFHBIX YUE€OHBIX Kypca BEIOHMpaeT 00yJarOUiCS.

Xapakmepucmuka y4eOHbIX 2PYNN MO 603PACHMIHOMY RPUHYURY. B TPYIIIbI IEPBOrO roja
o0OydeHus MpuHUMaIOTCs ooydaromuecs 9-11 net, B rpynmnsl BToporo roaa ooyuenus — 12-13 ner.

Kamezopus Oemeii, 1511 KOTOPBIX TIpeIHA3HAYeHa TMpoOrpaMma. Jr00oi peOCeHOK,
MPOSIBIISIONINN UHTEPEC K JaHHOMY BHJY JEATEIbHOCTH, B TOM YHCIE OJIAPCHHBIC AETU U JIETH C
OTpaHMYEHHBIMU BO3MOXXHOCTSIMH 370pOBbSl (IpU YCIOBHM COXPAHHOCTUM HHTEIUIEKTA MU C
OTCYTCTBHEM OTPAaHUYECHHBIX BO3MOXHOCTEH B OOyUCHHH).

Dopma 00yuenus ouHasl.

Cpox peanuzayuu npozpammsl - 2 rofia.

Konuuecmeo odyuarowuxcsa B rpyrme: 12-15 genosex.

Yposenv oceoenua cooepiycanus tnporpammbl 0a30BbIM, UYTO MpeANONaraeT OCBOEHHUE
00yJaIOIUMUCS  CTICIIMATM3UPOBAHHBIX 3HAHWM, OOECIIeYeHHE TPAHCIAMU OOIIeH W IEIOCTHOM
KapTUHBI TEMATHYECKOTO COJIEPHKAHMS ITPOrPaMMBL.

Buo npozpammer no cnocobam opzanuzauyuu cooeprycanus MonayinbHas. CopepxaHue
KaX/0ro roja oOy4eHMs IMPEJCTaBI€HO WHBAapUAHTHBIMM M BapMaTUBHBIMH MoAyiasmu. W3
BapUATHUBHOTO 0JI0Ka OOYYAIOIIMIICS HA KaXXIOM roy 0OydeHus: BRHIOMpAET /1Ba YUEOHBIX MOJTYJIA.

B3aumooeiicmeue oannoit npozpammor ¢ opyeumu npocpammamu MBOY /IO T'LIUP.
[Tporpamma «He nerckas jmaGopatopusi» OpraHMYHO NPOAOKAET W YINIYONIeT coJlepiKaHue
JIOTIOJTHUTENBHON MporpamMmbsl JUist oOyuaromuxcss 7-9 ner «Manenskuil yuensiit». Ilocie
OoKOHuaHus nporpammsel «He nerckast _sabopatopus» BHITYCKHUKH MOTYT MPOJOJIKUTH O0yUEHHE 110
nporpaMmmam (1o BeIOOpY): «XUMUS U XUMUKH», «Apxumeny, «[ uapoOnuonorus.

Ilpumepnutii pestcum 3auamuii. 3aHITUS TIPOBOIATCS OJIFH Pa3 B HEACIIO 1Mo 2 ydeOHBIX vaca. B
coorBerctBuM ¢ CanlluH 2.4.3648-20 mmurensHOCTh OJHOrO y4eOHOro vaca Jjis AeTed MIKOJIBHOTOo
Bo3pacta— 40 MuH.

Ilpooonscumenvhocms oopazosamenbHozo npouecca — 36 HeleNb B TIEPBbIN 1o 00y4deHust u 38
y4eOHBIX HEZIENb BO BTOPOM 1011 00yYeHMSI.

Hauaro 3ansTuii B nepBblii rog o0y4yenus - 15 centaopst. OxoHuanue 3aHsatuii 31 mast.

Hauaso 3ansrTuit Bo BTopoii ros ooydenwus - 1 centsiops. Oxonvanue 3anstuii 31 mast.

Oobvem yueonvix uacoe no npozpamme — 148, B ToM umcie: EpBbI T 00ydeHHs - 72 daca;
BTOpOM roj 00y4eHHs 76 4acoB.

OT00p M CTPYKTYpHpPOBaHHE COJAEPKAHNUS, HANIPABJIEHUS U 3TAaNbl 00pa30BaTeIbLHOMI
NporpamMmbl, (popMbl OpraHu3anum 00pa3oBaTeJILHOIO NMpolecca
[IporpammHoe coaepkaHue, METOAbl, (OPMBI, CpPEICTBAa OOyYeHUS OTOMPATUCH C YYETOM
BbIlle O0003HAYEHHBIX TPUHIMIOB W OCHOBHBIX HANpPaBICHUN pPAa3BUTHUS JOMOIHUTEIBHOTO
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o0Opa3oBaHusi, OTpaXeHHbIX B KoHIENuuu pa3BUTHS TOMOJHUTEIHHOrO 0Opa3oBaHUs JeTei

(pactiopspxenue [IpaButennscTBa Poccuiickoit @eaepanun ot 31 mapta 2022 r. Ne 678-p).

CopnepxaHue IporpaMMbl HallpaBJIEHO Ha CO3/IaHUE YCJIOBMM i BOBJIEUEHHUS JETEH B
HaY4YHYIO paboTy, B JESITEIbHOCTh, CBA3aHHYIO C HAaOJIIOJCHUEM, OIMCAHUEM, MOAEIUPOBAHUEM U
KOHCTPYHUPOBaHHEM Pa3INYHBIX SIBIICHU OKPY>KaIOILEro Mupa, obecrieynBaeT
MEXJUCUUIUTMHAPHBIN IOJX0/ B YaCTH MHTETPaLlUu C Pa3INYHbIMKU 00IacTAMU 3HAHUH.

Conepxanue  mporpaMMbl  CTPYKTYpUpOBaHO  cienyromuM — obpasoM.  IIporpamma
«He nerckas_nabGopaTtopus» peanusyercs B TeueHHe JABYX JeT o0yueHus. CozepikaHue Kax10ro rojga
00yueHust IenTcs Ha JjBa OJIoKa:

- THBAPUAHTHBINA OJIOK - 00s3aTEIIbHBIIH;

- BApUATUBHBIN OJIOK - 110 BBIOOPY.

Ilepewtit 200 00yuenus.

1. VuBapwaHTHBIi ONOK  TpeACTaBIeH OXHUM  ydeOHbIM  Moaynem  «JlabopaTopuy m»
(MOATOTOBUTEIBHBIIA).

2. B BapumartuBHBII OJOK BXOAWUT dYeThipe ydeOHBIX Moaynsi «Bo3myx», «Bomay, «3emis»,
«OroHp», U3 KOTOPBIX [UId peaau3alMd B KOHKPETHOM Y4EOHOM Trojly OO0yJaromumcs
BbIOMpaeTcs JBa.

Bmopoit 200 o6yuenus.

1. VHBapwaHTHBIA OJIOK MPEACTABIICH ABYMs YIEOHBIMH MOIYSIMH «SI ydych OBITH OiOTepoM» M
«51 ydych CHUMaTh HayKy».

2. B BapmatuBHBINA OJIOK BXOAMUT 4eThIpe Moayns «CHUMaeM HayKy: Marusi Xumun», «CHUMaeM
HayKy: KpUcTaibl», «CHUMaeM HayKy: raspl», «CHUMaeM HayKy: pacTBOPBI U JKUIAKOCTU», U3
KOTOPBIX JJISl pealIn3allii B KOHKPETHOM y4eOHOM IOy BBIOMpAETCS JBa.

W3 paHHBIX MOAyned BbICTpaWBaeTcsi 0Opa3oBATENbHBIM MapLIpyT B 3aBHCHMOCTH OT
MOTHBAllUM, HWHTEPECOB, CIIOCOOHOCTEH M  CKJIOHHOCTeH oOydarommxcs. Ho  momynu
«Jlabopatopu¥YM» Ha mepBoM rogy oOydyeHus, «5 ydycb ObITh Ojorepom» M «Sl ydychb CHUMATb
HAayKy» Ha BTOPOM TOAy OOYYEHHS SIBISIFOTCS OOS3aTENBbHBIMH W IPOBOJATCS TEPBBIMH. 37eCh
oOyyaromuyecs: TOJIy4aloT MpeACTaBI€HUE O MpaBWiaX U Mopsaake paboTsl B JabopaTopuu,
3HAKOMSITCS C MPUOOpaMU U 000PYAOBAHUEM, NTPOXOAAT TEXHUKY O€30aCHOCTH, y4aTcs TPaMOTHO
U TNPaBUIBHO HPENOJHOCUTh HAYYHO-TIOMYNSApHYI0 HH(popmanuio 3puremo. ConepxkaHue 3THX
MoOJlyJIell TIO3BOJISIET MJIABHO MOABECTH OOYYaIOLIMXCS K MOJIYYEHHI0 0a30BBIX 3HAHUI O COCTaBe U
CBOMCTBaX HEKOTOPBIX BEIIECTB, (PU3NYECKHUX MPOLIECCOB, IEPBOHAYAIBHBIX CBEICHUSX U CUMBOJIAX
XUMHYECKHX 3JIEMEHTOB, XUMHUYECKUX (OPMYIIax, MPOCTHIX M CIOKHBIX BEIIECTBAX, SBICHUSX,
peaKIMsAX; IMO3BOJIUT TOHSTH B3aWMOCBS3b €CTECTBEHHBIX HAyK: XUMHM U (U3HKH; TOMOXKET
HAYYHUTHCS TPAMOTHO CHUMAaTh U MOHTUPOBATh HAYYHBIE BHICOPOITHKH.

[IpakTUKyMBl ~ KaXAOrO0  MOJYJS  HMEIOT  OINBITHO-OKCIIEPUMEHTAJIbHBIA  XapakTep.
OOyyaromuecs paccMaTpUBAaIOT TEMYy KaXJOro TNPaKTMKyMa C TOYKM 3pEHUs JABYX
€CTeCTBEHHOHAYYHbIX JTUCHMIUIMH. [loMMMO 53TOro, OHM TNOJY4arOT HAaBBIKA IPOBEIACHUS
1abopaTopHbIX paboOT, ydarcs oOpamaThCsi W TMOHHMMATh NPUHUUIBI AEUCTBUSA J1aOOpaTOPHOTO
obopynoBanus. [losyueHHble 3HaHUSA M yMEHHUs oOywarolmuecss B OyaylieM MOTyT IPUMEHHUTH B
yueOHO-UCCIIeI0BaTeNbCKON JledTenbHOCTH. Ha BTOpoM rony oOydeHus 3HaHUS, MOJyYE€HHBIE B
X0JIe U3YyUYEHHMsI, 3aKPEIUISIIOTCS HE TOJBKO MPAKTUYECKUM IyTeM, HO U 4epe3 ChEMKY M MOHTaX
KOPOTKOMETPaXKHBIX BHICOPONHUKOB. CIleyeT OTMETUTh, YTO MPAKTHKYMBI, BXOJSIINE B COCTaB
KaX/I0r0 MOJyJIsl, OPTaHUYHO COYETAIOT TEOPETUYECKHE U NMPAKTUYECKUE YacTU B COOTHOILICHHUHU
npumepso 20 / 80.

OcHoBHOI (opMoOii opraHuzanMu y4eOHOro mpoliecca MO JAaHHOM Mporpamme sIBISeTCS
7a00paTOPHBIN MPAKTUKYM, C BKIFOUEHHEM 3JIEMEHTOB WHTEPAKTHBHON Oecellbl, THUCKYCCHH, HTPHIL.
JlanHbie (QOpMBI TIOMOTalOT aKTUBU3UPOBATh OOY4YeHHE, TNPUAAB €My HCCIEI0BATEIbCKUI,
TBOpUYECKUN XapakTep. BblmonHeHue mnpakTuyeckux padoT JaeT BO3MOXKHOCTH OOYYaroIIMMCS
CaMOCTOSITENIbHO OTKPBIBATh Uil €051 YTO-TO HOBOE, JeNaTh BBIBOJBI, aHATU3UPOBATh CUTYAIIHIO C
BBIJIBUKCHHUEM THIIOTE3, YTO BENET K Oojiee TITyOOKOMY YCBOSHHIO €CTECTBEHHOHAYYHBIX TTOHSTHNA
U TIpoleccoB. B mpakThyeckyro (9KCIepUMEHTaNbHYI0) YacTh BKIIOYEHbI Takue BUABI padoT,
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OTBITOB, KOTOPBIC COOTBETCTBYIOT BO3pacCTHOMY ypoBHIO jaereii 3-6 kmaccoB. [Ipemmaraemas
METOJMKA BBITIOJTHEHHUSI 3KCIIEPUMEHTABHBIX paboT MOCTyIHA JUIsl OOBIYHOW JabopaTopuu, HO
TpeOyeT MOMOHUTEILHBIX MATEPUAIbHBIX 3aTpaT Ha MPUOOPETECHHE PEAKTHBOB.

Teoperudeckne CBEIEHUS YCBAaMBAKOTCSA JEThbMH B XOJE MPAKTHYECKOW PaOOTHI.
Teopernueckass dYacTh MpEANOaraeT IMOSCHEHWE TieJarora IO KaKIOW TeMme, a TaKke
3acIyIIMBaHUE M OOCYXKIEHHE COOOINEHHWH (M0 TeMe 3aHATHS) M3 JKU3HEHHOTO OIbITa CaMHUX
o0yyJarouuxcs.

[Tporpamma, yBs3bIBaIOIIasi BOIPOCH XUMUHU M (DU3HKH, MTO3BOJISET MMOKa3aTh B3aUMOCBSI3b
HAyK W TPOU3BOJICTBA, pPAa3BUBAET KOHBEPIEHTHOE MBIIICHUE, HAICNIMBaeT U IMOO0YXKIaeT
o0yJaromuxcsi B JabHEHIIEM Ha pEIICHUE aKTyalbHBIX 3KOJIOTMYECKHX, JKOHOMHUYECKHX U
CBIPbEBBIX IMMPOOJIEM HaIIero Kpas. TBOPYECKH MPOAYyMaHHBIA TMOAXOM K OpraHu3alud U
NPOBE/ICHUIO 3aHSITUH BOCIHMTHIBACT YYAIIMXCS B JIyX€ CO3HATEIBHOTO OTHONICHUS K JEmy,
no0yX/IaeT K YTCHHIO JIOMOJIHUTCILHOU JIMTEPATyphl, CAMOCTOSTEILHOMY IMOMCKY M BHIUMBIM
pe3ysbTaTaM CBOErO TBOPUYECKOTO TPYAd. DTUM HOBBIM OIBITOM yYalllMECs YacTo ACISATCS IPYT C
apyroMm Ha 3aHATHAX. OHH CaMOCTOSTENIBHO MPUHOCAT KHHUTH, SHIMKIONEINH, HAOOPHI s
MIPOBE/ICHUS SKCIIEPUMEHTOB B JIOMAIIIHUX YCIOBUSAX, JEMOHCTPUPYIOT UX CBOMM OJIHOTPYIIITHUKAM.
Poautenu orMedaroT, 4TO JETH, MPOXOIAIIUE O0yUSHHUE B TAOOPATOPHH, CTAIH MPOCHTH B KAYECTBE
MOJIAPKOB K 3HAYUMBIM IPa3JIHUKAM HAayYHBIC SHIUKJIONEINU, HA0OPHI I HAYYHOTO TBOPYECTBA,
KOHCTPYKTOpBI. Bce 3TO, HECOMHEHHO, CBHUACTEIHCTBYET O BBICOKOW CTCTICHH BOBJIICYCHHOCTH
peosT.

Memoowl u popmul opeanuzayuu 0dpazosamenbHoO20 RPoyecca
Jnst perieHusi TIOCTaBJICHHBIX 33/ad HAa KaKIOM JTare OOYYCHHS] OpPraHU3yeTcs MPaKTHKO-
OpPHEHTUPOBAHHAS paboTa JICTEH.
W3ydenue coneprkanusi POrpaMMBbI OCYIIECTBIISIETCS B Pa3HOOOPa3HbIX (opmax:
® KOUIGKTHBHBIX (BCEM COCTaBOM OOBCIUHEHHS): OpraHW3allisl M TIPOBEICHUE JOCYTOBBIX
MEPOIIPUSATHIA, BbIC3/IbI HA SKCKYPCHUH;
® T[PYIIIOBBIX: JICJIOBBIC UIPHI MO ITAHUPOBAHUIO JICITEITBHOCTH, OOCYKICHUE UTOTOB, TIPOCKTHAS
pabota, IpaKTHUECKHE 3aHSITHUS,
® UHIMBUIYaJIbHBIX: BBINOJHEHUE TPAKTHKO-OPUEHTHPOBAHHBIX  3aJIaHUiA, TMOATOTOBKA K
KOHKYPCHBIM MEPOTIPHSTHSIM.

BocnurarenbHas 1eATEJIbHOCTh B PaMKax nmporpaMmmal

Bocnurarenbhas pabota ¢ o0y4arOmUMKCS — HEOTheMJieMasi 4acTh Mporpammbl. OOyueHHe u
BOCIIUTAHUE MPEJICTaBIAIOT COOON €IMHBIA Mpolece ILEeNEHANPABIEHHOro (OPMHUPOBAHUS JIMYHOCTU
pe6énka. OOpa3oBaHME HE MOXKET CBOJMUTHCS MCKIIOUMTENPHO K Tepefade 3HaHUM, OHO JOJDKHO
BBINIONHATh U Takue (YHKIMHU, Kak (OPMUpPOBAHHE psa HOBBIX JIMYHOCTHBIX KauecTB, HOBBIX
LIEHHOCTHBIX OPUEHTALMI, THOKOr0 MBIIUIEHNS, YCTAHOBOK Ha JMAJIOr M COTPYIHMYECTBO. B TeueHue
BCEro 00y4YeHHs Me/1aror IIaHUPyeT y4acTHe JIETel B TI0CYTOBBIX, HAYUYHBIX MEPONPUATHUSIX.

BocrurarenbHbie 3a1a4u IpOrpaMmBl:

-BocruTeiBaTh 4yBCTBO OTBETCTBEHHOCTH 32 HAIIy IUIAHETY, IIPUPOAY, SKOJIOTUIO POAHOIO Kpasl.

-BocrteiBaTh 4yBCTBO B3aMMOMOMOIIM MEKAY YYACTHUKAMU TPYIIIBL.

peanu3yloTcs B TpOIecce IMelIaroruiyeckoro OOIIEHHS, B MCHOJIB30BAHUM AKTUBHBIX METOJIOB
0o0yueHHs, MOOYXIAOIUX JeTeld MpOosBUTH ce0si B COBMECTHOM NEATENbHOCTH, MPUHSATH OLEHOYHOE
pELIEHNE.

[lpoexTHast AEATENBHOCTb, TEXHOJOTUSI OOYyYeHHS B  COTPYIAHHUYECTBE  CIIOCOOCTBYIOT
NpHOOPETEHNIO HABBIKOB pabOThl B KOMaH/e, ()OPMHPOBAHHIO TBOPYECKH AKTHBHOM JIMYHOCTH,
CTPEMJIEHHIO Y4acTBOBAaTh B SKCHEPHUMEHTAILHOM NeATeTbHOCTH. TeXHOIorus: mpoOieMHOro o0y4eHus
CrocoOCTBYeT (POPMUPOBAHMIO YCTOMYMBOTO HMHTEpeca K 3aHATHAM, a Tak Jke K mpodeccusm
XUMHAYECKOTO, OWOJIOTHYECKOTO M HMHXXEHEPHOro Mpodwied, K OCOOCHHOCTSIM pabOThl TOPOJCKHX
NPENPUSATHI CEBEPHOTO MPOMBIIUIEHHOTO y371a. BaykHOe 3HaueHHe MMeeT U CaMOCTOsATeNbHAs paboTa,
BBIPa0ATHIBAIOLIAs BBICOKUI YPOBEHB TPYIOIIO0HS M CTIOCOOHOCTh MIPUHUMATh PEILICHUSL.



ITlpumepnolii nnan 60cnUMAamMenbHbIX, 00CY206bIX MEPORPUAMUIL 6 00bEOUHEeHUU

No Haszsanue meponpusmus e bclg;f sze Lenu nposedenus meponpusimus

1. | DOkckypeus Ha OJIHO u3 OKTSI0pb dopMHUpOBaHUE MOTUBALIUU K
MPOMBIIIEHHBIX NPEaPUATHI y4eOHOM, HAy4HO-
ropoja HCCIIeI0BATEIbCKOMN eI TCILHOCTH

2. Ilocemenue CEKIIUH bu3uKH, Hos6ps- dopMupOBaHUE MOTUBALIMHU K
XUMHH, OHOJIOTUU  TOPOACKOTO neKadpb HAaY4YHO-UCCIEN0BATEIbCKON
KOHKYpca HCCIIe0BATEIIHCKUX JIeATEILHOCTH
pabot «CTAPT»

3. VYyactue B ropoACKon aKIuu 19 nexabpst | [IproOiieHne Kk 01aroTBOPUTENTLHOCTH,
«[IpoTsiHu pyKy MOMOIIN» B JIEHb BOCITUTaHUC CIOCOOHOCTH K
namsit Hukonas Yynorsopiia COCTPaJIaHHIO, MUJIOCEPIUIO "

JICSITEIIbHON TIOMOIIH HY>KTAIOIIMCST

4. HoBoroanuii MPa3THUK B Jexabpb- Opranuzanus gocyra
00bEeTMHEHUN SnBapp

5. ITocemenue BBICTaBKH Maprt dopMupOBaHUE MOTUBAILIMHU K
po(heCCHOHABHOTO XYI0KHHIKA (KaHUKYJBI) | TBOPUECKOU JEATEITbHOCTH

6. Vyactue B FOPOJICKOM Anpeinb Bocnuranue uyyBcTBa
9KOJIOTUYECKOM CyOOOTHUKE OTBETCTBEHHOCTH 32 COXPAHEHHUE

YUCTOTHI IPUPOIBI, €€ oOUTaTenen

7. Yyactue B MEXIyHAPOIHOW aKIUU Maii Bocnuranue narpuoTuzma, 4yBCTBA
«Yutaem  feTssM O  BOWHE» rOpAOCTA 3a TOABUI HApoaa B
(Camapckass obOnacTHasi JeTcKas Benukoit OteuecTBeHHOW BOWHE
OoubroTeka)

8. [Ipa3gHuKk OKOHYaHHS Y4eOHOTO Maii IlonBenenne HUTOr'OB roja.
roja DopMHUpPOBaHHE CIUIOYCHHOT'O

JIETCKOT'O KOJIJICKTHBA

9. | Yuactue B UTOrOBOM MEPOIIPUATUU Maii n .

MBOY JIO TLUP ®ectusane pe3eHTalMs JOCTUKEHUN
o0veauHenus. OopmMupoBaHue

WHTEJUIEKTa M TBOpYecTBa «MBbI B

Tenrpe» CILIOYECHHOI'0 ASTCKOI'0 KOJIJICKTHUBA

Pabooma c pooumenamu
B pabote ¢ poauTensMu UCIONIb3YIOTCS CIeyIOIIe (POpPMBI:
— poAUTENbCKHUE COOpaHUS;
— UHANBUAYAJIbHBIC 6CCGI[BI;
— obmienne B yate MecceHxepoB Viber, WhatsApp u 1p.;
— OIPOC ¥ aHKETUPOBAHUE POAUTENIEH Ha IPEAMET YJOBIETBOPEHHOCTH 00YUEHUEM.

IInanupyemMble pe3yJbTaTbl 0CBOCHHS MPOTrPaAMMBbI

TpebGoBanusi K YpPOBHIO TMOATOTOBKH BBITYCKHUKOB HAMpaBlIeHbl Ha peaU3aIfio
NEeSITETbHOCTHOTO,  JINYHOCTHO-OPUEHTHPOBAHHOTO  TMOJXOAA;  OCBOCHHE  OOYJarOIUMHUCS
WHTEIJIEKTYaTbHOM ¥ TPAKTUYECKOH JEATENbHOCTH; OBJAJEHUE 3HAHUSAMU W YMEHUSIMH,
BOCTpe6OBaHHI)IMI/I B HOBC@)IHGBHO?I JKNU3HU.

1. Osnaoenue npeomemuvimu 3HAHUAMU U YMEHUAMU
[To oxoHUaHUM HEPE020 200a O0yUYeHUS 00yUaIOIIHUECS

0yoym 3namp:
® [IPU3HAKU XMMHUYECKOMN pEaKIuu;
® B3aMMOCBA3b €CCTCCTBCHHBIX HAYK U UX BJIMAHUC Ha HAIIy ITOBCCIHCBHYIO JKU3Hb,
® BaXXHOCTb HAYYHOI'O IpOorpecca n €ro BINAHNEC Ha pa3BUTHE IPOMBIIIIJIICHHOCTH,
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OCHOBHBIE 3Talbl MPOBEICHHS Ta00paTOPHOI paboTHI,
Ha3BaHME U OCHOBHOE Ha3HauYeHHE JJabOpaTOpPHOro 000pyI0BaHUS;
npaswia Th npu nmpoBeneHNN NMPaKTUYECKUX Ta00PaTOPHBIX paboT;
IpaBuJia OBeIeHUs B 1a00opaTopuu;
3aBHCUMOCTH 9KOHOMHYECKOI'0 U COLUAIBHOIO OJIaronoJIydrs HAIIero ropojia ot
3¢ pexTUBHOCTH pabOTHI XUMUYECKOTO IPOMBIIIJIEHHOTO Y3I1a;
OCHOBHBIC PUYHHBI OEPEKHOTO OTHOMICHHUS K OMOJIOTHYECKIM OpraHu3MaM, CHCTeMaM Ha
HalleH IUIaHeTe.

0yoym ymemuv:
OTIINYATh XUMHUYECKYIO PEAKIIHIO OT (PU3HUYECKOTO SIBIICHHUS,
pPacCcUMTHIBATh Pa3IMUHbIe KOHLIEHTPALUN PACTBOPOB;
BBITOJHATH MOCUJIbHBIE HCCIIEIOBAHUS B OKPYKAIOIIEH cpelie;
00BSACHUTH B3aMOCBSI3b MEX/1Y YPOBHEM Pa3BUTUS OOIECTBA U PA3BUTHEM XUMHUYECKHUX,
(bu3NYECKUX TEXHOJIOTHUl;
OKa3bIBaTh TIOMOIIb CBOMM OJHOTPYIITHUKAM, pad0TaTh KaKk CaMOCTOSITEIIBHO, TaK M B KOMaH/IE;
apryMEHTHPOBAHHO OOBSICHUTH CBOIO TOUKY 3PCHHUSI.

[To oxkoHuanuu émopozo 200a oOy4eHUs O0yUAIOIIHECS

0yoym 3namp:
0a30BBIC TIPABHJIA COCTABJICHUS HAYYHOTO CIICHAPHS U CIOXKETA;
0a30BbIe IIpaBHIia pabOTHI C BUI€0- U (OTOOOOPYAOBAHUEM;
0a30BbIC IIPaBUJIA BHICTABIICHUS CBETA U 3BYKA, BUJICO ChEMKH, PACKaIPOBKHU;
0a30BbIe IPUHIIUIIBI 00PaOOTKH BHJIEO;
dakTophl ycriexa u NOMyJIIPHOCTH, TPEOOBaHMS K BHEIIHEMY BHJ1y BEIYILETO;
JIOTUKY MoAauu HHGOPMaIMU B KOPOTKOMETPAXKHBIX HAYUYHBIX POJIHKAX;
MOHSITHE PACTBOPA, KOHIEHTPALIUHU, KPUCTATUINYECKON PEIIeTKH, XMMUYECKOTO COSAMHECHHUS,
KaK IMOJYYHTh ONBITHBIM ITyTE€M HEKOTOPHIC Ta3bl, KPUCTAIUIBI, PACTBOPHI;
TEXHHUKY O€30IaCHOCTH NP yTEUKE Ta30B U )KHUJIKOCTEH;
Ha3HAYCHHE U TIOPSIOK HCITOJIB30BAHMSI HEKOTOPBIX PACTBOPOB U YKHIKOCTEH.

0yoym ymembo:
coOroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH ipu paboTe B ceT IHTEpHET, ¢ BUIGOTEXHUKOHN U
o0opyoBaHueM,
HAXOJUTh UJIEH JIJIST HAYIHBIX BHJICOPOJIMKOB,
CaMOCTOSITEIIEHO COCTABJISITh, TPOTyMBIBATh CEOKET U ITUCATh CIICHAPHIA, CHUMATh H
MOHTHPOBATh KOPOTKOMETPAKHBIE HAYUYHbIE POJIUKHU 110 €CTECTBEHHOHAYYHON HaMpaBIeHHOCTH;
COCTaBIISITh M TPAHCIIMPOBATH TPAMOTHYIO, IOHSATHYIO JIJISl TIPOCTOTO 3pUTEIIS PeUb Ha
€CTECTBCHHOHAYYHYIO TEMY,
TapMOHHUYHO MOJ0UPATh U COUETATh OJCXKY, MAKHIK, TPUUECKY C €CTECTBEHHOHAYYHON TeMOH
pOTHKa;
TPaMOTHO MCIOJIB30BaTh CBET M BBICTABJIATH CBET U 3BYK, TAPMOHHYHO ITOJI0MPATh U COYETATh
00BEKTHI B KAJPE;
MPOBOAMTH C COOTIOICHUEM TEXHUKH 0€30MaCHOCTH HEKOTOPbIE 3PPEKTHBIE ONBITHI U
IKCIIEPUMEHTHI;
CO3/1aBaTh PaCTBOPHI C 33 JaHHOW KOHIICHTPAITUEH BEIIECTRA,;
MOJTy4aTh HEKOTOPHIE Ta3bl AKCIIEPHUMEHTATBHBIM ITyTEM.

[IpencraBieHHbIE JUATHOCTHYECKHUE MPU3HAKH MO OBJAJCHUIO TMPEIMETHBIMU 3HAHHUSIMH U

YMEHMSIMH UMEIOT 000OILEHHBIM XapakTep, U B MPOLECCe peau3ali MpOorpaMMbl 0XKHIAI0TCA
OoJiee KOHKpPETHBIC Pe3ylbTaThl OCBOCHUS COJIEPKaHUsI OOyUYeHHSs, YTO OTPAKEHO B MpOorpaMMmax
Ka)XJ10T0 U3 MOJYJIEH.

2. OQsnadenue memanpeomMemHviMu y4eOHbIMU OCUCMBUAMU
B pesynbpTaTe oOydenus mo nporpamme ooydaromuecs oyoym:
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e BBHIOMpaATh HH(POPMAIIMOHHBIE HCTOYHUKH U BJIAJIETh CIOCOOAMU CHCTEMAaTU3aNK UH(OPMAIIIH;

® OIICHUBAThH CTENEHb YCIEITHOCTH CBOCH MHIMBHIyaIbHON 00pa30BaTeIbHON AEATEILHOCTH;

® OOBSCHATH CBOIO OIIEHKY, CBOIO TOUKY 3PEHHS, CBOIO MO3UIIUIO 110 PA3IHYHBIM CUTYAIHAM;

e JIOTOBapUBAThHCS C JIIOJbMH, COTIIACYsl C HUMH CBOW MHTEPECHI U B3TJISBL, ISl TOTO YTOOBI
CcllenaTh 4YTo-TO COO00IIa.

® COCTaBHTbH IUIAH JICHCTBHIA IO PELUICHUIO TPOOIEMBI (33a1a49n).

® OCYIIECTBIATH JSHCTBUS MO PeaTM3ally TUIaHa, IpuiIarast yCHIIUs JUIst TPEOI0JICHUS

TPYIHOCTEMN.

e 100bIBaTh HOBBIC 3HAHUA (MHPOPMAINIO) U3 PA3IUYHBIX HCTOYHUKOB U PA3IMYHBIMU CIIOCOOAMHU
(HaOnroicHHe, YTEHUE, CITYIIAHUE).
e riepepabaThIBaTh MOTYYEHHYIO HH(POpMAIIHIO (aHAIM3UPOBATh, 0000IIaTh, KJIaCCU(UIIMPOBATS,
CPaBHMBATb, BHLICIISATH IPUYMHBI U CIICACTBUS) IS [TOJIy4€HUS HE0OX0IMMOr0 pe3yibTara, B
TOM YHUCJIC U IS CO3/IaHUS HOBOTO MPOJIYKTA.
® 0OKa3bIBaTh JIPYT JAPYTy MOMOIIb U MOAEPKKY.
3. Osnadenue TUYHOCMHBIMU Pe3YIbIMAMAMU

[To oxoHYaHUYU TTPOTPAMMBI 00yUAIOIIHECS OYOym 0eMOHCIPUPOBAMY '

® TBOPYECKYIO AKTUBHOCTb, CTPEMIICHHE Y4aCTBOBATh B DKCIIEPUMEHTAIbHOMN AESITEIbHOCTH;

® YCTOHYMBOCTb MHTEpEca K 3aHATHAM: He OyAeT MPOIycKa 3aHATUS 0€3 YBaXXUTEIbHOM NPUUUHBI,
y oOydarouuxcst OyyT copMUPOBaHbI IMYHOCTHBIE MOTUBBI TOCEIICHUS 3aHATHH;

e HHTEpEC K MpodeccusiM XUMHUIECKOT0, OMOIOTUIECKOTO i HHKEHEPHOTO MPODUIIeH;

® HHTEpEC K 0COOEHHOCTSIM PabOThl TOPOJCKUX MPEANPHUATHI CEBEPHOTO MPOMBIIIICHHOTO Y3714,

® BBICOKHH YPOBEHB TPYI0JIIO0MS.

IMegarornyeckuii MOHUTOPUHT Pe3yJIbTATOB 00Pa30BATEIbHOIO MPoIlecca

1) Ocsoenue npeomemmnvix 3HaAHUIL U yMEHUI,

nPedycCMOmpPEeHHBIX RPOZPAMMOlL

Cmenenv gvipasicenHocmu Bosmoorcnvie
Oyenusaemvie Ilepuoouunocmo

OYEHUBACMO20 NAPAMEMpPa < ouazHocmuyeckue

napamempuvl U Kpumepuu u3MepeHull
(kpumepuu oyeHxku) npoyeoypul

CootBercTBUE 1 ypoBeHb (MUHUMAJIBHBIN) — BBonHbI AHKeTa-TecT «3Haro-
TEOPETUUECKUX 3HAHUK | PeOSHOK OBJIaJeNl MeHEee YeM s (TIepBUYHETHN) YMEO»
POrpaMMHBIM o0beMa 3HaHUH, KOHTPOJIb
TpeOOBaHUIM NPEayCMOTPEHHBIX IPOrPaMMOii, Ha MEPBbIX
(okumaeMpIM n3beraet yrnorpeosiTh 3aHATHUAX C
pesyibTaTam), CHeuraIbHbIE TEPMUHBI; LEJIBIO
OCMBICJIEHHOCTb U 2 ypoBeHb (cpeqHuit) — 00bem BBISIBJICHUS
MPaBUIIBHOCTh YCBOEHHBIX 3HAHUM COCTABISET CTapTOBOI'O
UCTIOJIb30BaHHUS Oonee V2, ynmotpeOsist YPOBHS Pa3BUTUS
CHenralIbHON CHENHAIbHYIO TEPMHUHOJIOTHIO, neren
TEPMUHOJIOTHH pebeHOK TomyCcKaeT OMNOKH;

3 ypoBeHb (MaKCHMAIIbHBIN) —
peOEHOK OCBOMJI MPAKTUYECKU BEChH
00BbeM 3HaHHH, IPETYCMOTPEHHBIX
MPOTrpaMMOil 32 KOHKPETHBII
NepUoJ, TEPMHUHBI YIIOTPEOISIOTCS
OCO3HaHHO U NPaBUIBHO

HToroBsrit
KOHTPOJIb
MIPOBOJIUTCS TI0
3aBEPIICHHIO
o0ydeHus 1o
mporpamme

Hrpa-BuxToprHa
«HOnbIe XUMHUKIY
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CootBercTBHE 1 ypoBeHb (MUHUMAIBHBIN) — IIpomexyTouHsbIit
IPAaKTUYECKUX YMEHUH | peOCHOK OBJIaJiesl MEHEE YeM /2 KOHTPOJIb
IPOrpaMMHBIM NPEeayCMOTPEHHBIX YMEHHHH, MIPOBOJUTCS 110
TpeOOBaHUIM HCIBITHIBAET CEPbE3HbIE 3aBEPILICHUIO
(oxxHuIaeMbIM 3aTpyIqHEeHHs mpu padboTe ¢ KaKIO0TO MOJTyJIst

pe3ynpTaTaM) BiIaaeHue

CricnyaJiIbHbIM

000py/IOBaHUEM H

obopynoBaHuEM;
2 ypoBeHb (cpenHuii) — 00beM
YCBOCHHBIX YMEHUH COCTaBIISIET

Wtoroserit
KOHTPOJIb

KoHnTponbHsIii TecT,
BUKTOPHHA

[lepBrlii rog 00yyeHus —
urpa-ksect «Jletu

OCHAIlICHUEM Oonee, yem Y2, paboTaeT ¢ MIPOBOJUTCS B LIITMOHOBY.
000pYyI0BaHHEM C ITOMOILBIO KOHIIE Ka)KJI0r'0 Bropoii rox o0y4enus —
rearora; yueOHOro roaa BuKTOpHHA «HOHBIE
3 ypoBeHb (MaKCHMAITBHBIN) — XUMHAKID
peOeHOK OBJIazieN NPAKTUIECKU
BCEMH YMEHHSIMU,

IPEIYCMOTPEHHBIMH IIPOrPaMMOH,

paboTaet ¢ 060pyIOBaHHEM

CaMOCTOSITEIIbHO, HE HCIIBITHIBAET

0COOBIX 3aTPYAHCHUH
2) Oceoenue memanpeomMemuvix yMeHu,

npeoycMompenHvlX RPOPaAMMONL
Cmenenb 6bIpajiceHHoCmu OYeHU8AeMOo20 Boszmooicnvie
Oyenusaemvle Ilepuoouunocmo
P — napamvempa —— ouazHocmuiecKue

(kpumepuu oyeHKu) npoyeoypul

CootBercTBHE 0 ypoBeHb (HEIOITyCTUMBII) — peOeHOK Urorosas [legarornveckoe

METaNpeaIMETHBIX | COBEPLICHHO HE BiaJieeT AaHHBIM JiciicTBUeM (Y | IMarHOCTHKa [0 | HaOmioJeHne  Ha

yMEHUH HEero HeT YMEHHUH BBINOJIHATE 3TO IEHCTBUE); 3aBEPIICHUIO 3aHATUAX

MIPOTPaMMHBIM 1 ypoBeHBb (MUHUMAITBHEIN) — peOEHOK o0ydeHus 1Mo

TpeOOBaHUSIM HCIIBITHIBACT CEPbE3HbIE 3aTPyTHEHUS IPH nporpamme

BBITMIOJTHEHUN JTaHHOTO JIEMCTBUSA, YMEET €ro
COBEPILUTH JIMIIb IPU HEMOCPEACTBEHHON U
JOCTAaTOYHON MOMOIIY IeJarora Uiy noapaxas
JIEHCTBUSM TI€Jjarora Wi CBEpCTHUKOB;
3 ypoBeHb (JOCTATOYHBIN) — YMEET JOCTATOYHO
CBOOOJHO BBINIOJHATH J1EHCTBUS, OCO3HABAS
KaXXbIH I11ar;
4 YPOBEHb (MaxcUMaITbHBIH) -
aBTOMAaTH3UPOBAaHHOE, Oe3ommbouyHOe
BBINOJIHCHHE ICHCTBHUS
3) Jluunocmmuoe pazsumue 00y4arOmuxcs
Ilepuoouunocmo
Ovenusaenmie Cmenenb 6bIpaiceHHoCmu OYeHUBACMO20 S— Huaenocmuueckue
napamvempbl napamempa pukcayuu npoyedype,
(xpumepuu oyenxu) Memoouxu
Pe3yIbmamos

TBopueckas 1 ypoBeHb (HaYaNbHBIN, 3NIEMEHTApHBIA YpOBeHH | 1 pa3 B rox HabGmronenuss  Ha

aKTUBHOCTb, PasBUTHS KPEATUBHOCTH) — PEOCHOK B COCTOSHUH 3aHATHAX

CTpeMJIEHHE BBINIOJHUTh JIMIIb TNPOCTEHIINE IMPaKTUYECKHE AHanmu3  TOTOBBIX

y4acTBOBaTh B | 3a/IaHUS TeIarora; pabor

JKCIIEPUMEHTa | 2 YPOBEHb (PENpPOAYKTHUBHBIH ypOBEHb) — B

JIBHOU OCHOBHOM  BBINIOJIHAET 3aJaHHd Ha OCHOBE

JesITebHOCTH | 00pasla, 1o aHaJIOTHH;

3 ypoBeHb (TBOPYECKHIH ypPOBEHH) — BBHITOJHSIET
TBOpYECKUE NpakTHUYecKHe 3afaHus (¢ OombuIon
BBIPKEHHOCTBHIO TBOPUYECTBA)
MoTuBbl 1-i1 ypoBE€Hb MUHUMAJIBHBIN — MPUCYTCTBYIOT OpwH pa3 B rox Meroauka
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OCCIICHUA TOJIBKO NIPparMaTui4CCKUuC MOTUBEI, (Maﬁ) HUCCIICAOBAaHUA

3aHATUN 2-i  ypoBeHb cpelAHHUH —  CHOPMHUPOBAHBI MOTHBOB
KOJUIESKTUBUCTCKUE MOTHBBI; MOCEUICHUS
3-ii ypOBEHb MaKCHUMAaJIbHBIN — CHOPMHUPOBAHEI 3aHITUN (aBTOP
JITIHOCTHBIE MOTHBBI JI.B.Baitbopomosa)
YcrolunBocTs | 1-if ypOBeHh MUHUMANBHBIN — HHTEPEC K OmuH pa3 B rof AHanu3 )XypHajoB
MHTEpeca K 3aHSTUSM OTCYTCTBYET, HET CTPEMIICHUS K (maif) (coxpaHHOCTB
3aHATUAM COBEpILIEHCTBOBAHUIO B BEIOpaHHOM cepe KOHTHHI'CHTA,
JIeSITEeNIbHOCTH, MHOTO OECIIPUYMHHBIX MTPOITYCKOB; HaJA4Iue
2-i1  ypoBeHb CpeOHHH — CTpEeMHTCA K OeCIpHINHHBIX
BBITIOJTHEHUIO 3aJlaHUN TeAarora, K JOCTHKECHHUIO IIPOIMYCKOB).
pesynpTata B OOyYeHHWH,  HWHHLWATHBEH, CobecenoBanne ¢
OecTpUYIUHHBIX TPOITycKoB He 6omee 10%); POIUTENSIMU U
3-ii ypOBEHb MaKCUMAJIBHBIN - CTPEMUTCS K o0yyaromumucs

JIOCTH>KEHHIO HAWITY4IlEero pe3yJibTara, CKJIOHEH K
CaMOaHaJIN3y, TEHEPUPYET UIECH, HET
OeCITPUYMHHBIX MTPOMYCKOB

Tpynontobue | 1 ypoBeHb (MHHUMAaBbHEIN)- Jt00ast paborta OnuH pa3 B rof Habnronenue Ha
BBI3BIBACT OTBPALLCHUE, HPUCTYMALT K (mait) 3aHATHAX
MOPY4YEHHOMY A€y TOJIBKO MOCIe TOIATUX
HOHYKaHUH CO CTOPOHBI B3pOCIIOIO;

2 ypoBeHb (CpefHHWI)- BBIMOJHSET TOJIBKO TY
paboTy, KOTOpas HpaBHUTCS, HEOOXOIUMOCTh
JOIOJTHUTENBHON paOOTHI BHI3BIBACT
OTpHULATCIBbHBIC SMOIMH,

3 ypoBeHb (MakCHMAaNbHBIN) — TpyAomtoouB. Cam
OepeTcs Taxe 3a «TPA3HYI0» PadoTy, MOITydaeT
YI0BOJILCTBUE OT CJIOKHOM, TPYIOEMKOH pabOThI

Pe3ynbTarhl mMemarorndecKoro MOHHUTOPHHTA OOpa30BaTENbHBIX PE3YJIbTATOB KaXIOU
TPYIIIIBI 32aHOCATCS MEJaroroM B )KypHaJl KpUTEPUAIbHBIX OLEHOK.

B xon1e yuebHoro rojaa megaror 0000IaeT pe3ynbTaThl BCEX IUArHOCTHUYECKUX MPOIEAYP
U OMNpeJeNsieT YPOBeHb Pe3ydbTaTOB 00pa30oBaTEeNbHOM JEATENbHOCTH KaXJI0ro O0yJaroIerocs —
WHTETPUPOBAHHBIN TTOKA3aTelb, B KOTOPOM OTOOpa)kKeHa KOHIIEHTPAIUs TOCTH)KCHHUI BCEX ITANOB U
COCTaBISIONINX Y4eOHO-BOCIUTATENBHOTO Mpoliecca. Bo3MOXKHBIE YpOBHH OCBOEHUS peOEHKOM
0o0pa3oBaTeNbHbIX Pe3yabTaToOB M0 nporpamme - Hu3kuit (H), cpennuii (C), Boicokwuii (B).

Iloogedenue umozoe peanuzayuu npozpammol

B cooTBercTBUM C KalleHIAapHBIM Y4eOHBIM rpaMKOM B KOHIIE KaXXIOTro y4yeOHOTro Troja
MPOBOAMTCA arrectanus oOydaromuxcs. [lo OKOHUAaHWMM TEepBOro ToAa OOydYeHUs -
MpoMexXKyTouHass - B (opme wurpei-kBecta «Jletn mmuoHoB». [lo OKOHUaHWM BTOPOTO TOJA
o0y4yeHus: — WroroBas - B (opme Hrpbl-BUKTOpUHBI «lOHBIE XUMHKH» (cm. npunosicenue 2
«OyeHounvle Mamepuably).

CBeneHuss O MNPOBEIECHUU M pe3yibTaTaXx MPOMEKYTOUHOM M HUTOTOBOM aTTECTALMU
oOyJarouxcst GUKCUPYIOTCS TIEAaroroM B 3JeKTpoHHOM xypHase B ACY PCO, rae BrociencTBun
dbopMupyeTcst oT4eT 00 YPOBHE OCBOSHUS IPOTPaMMBbI KasKI0M TPYIIION.

[Ipe3eHTanmsi JOCTIDKEHHWM JETeH MPOBOJUTCA B KOHIIE KaXJIOro Yy4eOHOro rojga Ha
yupexaeHueckom decTuBasne HHTEIUIEKTa U TBopuecTBa «MbI B LleHTpe».
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YUYEBHBIN IIJIAH TPOT'PAMMBbBI

No 100 obyuenus, nazeanue 0.10Ka u MO0y Romuwiecmeo B mon ucre
uacos meopus | npakmuxa
IlepBrlii rog 00y4eHus
1. MuBapuaHTHBIH (00s13aTEIbHBII) 0JI0K
1.1 |YueGusiit Mogynpb «JlabopaTopuy M» 16 4 12
2. BapuaTtuBnsbiii (110 BbIOOPY) 0JI0K

2.1 |YueOHbIil MOIYNH «B03IyX» 28 4 24
2.2 |YueOusbIii Mmomynb «Bogay 28 4 24
2.3 | YueOHbIi MOTYNIb «3eMIIs» 28 4 24
2.4 | YueOHbIid MOayb «OTOHBY» 28 4 24
KosmnuecTBo 4acoB nepBoro rogaa ody4eHus ¢ 79 12 60

y4eTOM BbIOOPA ABYX BAPHATHBHBIX MOJYJI€ii

Bropoii rox o0yuenus
1. UuBapuanTHBIii (00513aTEILHBIN) 0JIOK
1.1. |YueGublit MOaynb «S yaych ObITh 6i10r€pOM» 18 4 14
1.2. |YueGublit MOTYNb «S y4yCh CHUMATh HAyKy» 18 4 14
2. BapuaTtusHblii (1o BbI00pY) 0JI0K
2.1. |YueOusiii Moaynp «CHUMaeM HAYKY: Marust XUMHI) 20 4 16
2.2. |YueOunsiii Moayinb «CHUMaEM HayKy: KPUCTAJLIBD) 20 4 16
2.3. |YueOHblii MOysIb «CHUMAaEM HayKy: ra3bl» 20 4 16
2.4. |YueOusiii Moayinb «CHUMaeM HayKy: pacCTBOPHI U 20 4 16
KHJIKOCTH

KoamnyecTBO 4acoB BTOPOro rojaa ooyyeHus ¢ 76 12 64

Y4eTOM BbIOOPA ABYX BAPHATHBHBIX MOJYJIeii
HUTOI'O IO MPOI'PAMME: 148 24 124
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COIAEPKAHUE MPOI'PAMMBI

IlepBbIii roa 00y4yeHus

WHBAPUAHTHBIN (OBA3ATEJIBHBIN) BJIOK

Yuebublit Moayab «JladopaTopnyY v

Monyns «JlaGopatopu¥Ym» BXOIWUT B WHBApUAHTHBIM OJIOK MpOrpaMMbl U pacCUMTaH Ha
oOyuaromuxcs 9-13 ner, elle He NPUCTYNMBIIUX K M3YYEHHIO LIKOJBHOTO Kypca XUMHH, (GU3UKH,
HKOJIOTHH, BO3MOXKHO OMOJOruu. MoJyiab HOCHUT MOATOTOBUTEIBHBIN XapaKTep M pacCUMTaH Ha
pasBUTHE JII0O003HATENBHOCTH, MHTEpeca K €CTeCTBEHHBbIM HaykaM. J[aHHBIH MOAYNb H3y4aercs
BCEMH O0YUAIOIIMMUCS KaK 005S3aTEIIbHBIM.

IJenv — chopmupoBaTh y 00YYaIOLIMXCS YCTONUMBBIM MHTEPEC K M3YUYEHHUIO €CTECTBEHHBIX
HayK U TIPUBUTH MIpaBHiIa 0€301MacHON paboOTHI B IAOOPAaTOPHUH.
3aoauu:
1. pa3BuBaTH HHTEPEC K HAYKAaM €CTECTBEHHOT'O IIUKIIA;
2. TPUBUBATH HABBIKU O€301acHOM paboThl ¢ mpubopamu, 000PYJOBaHHEM, BELIECTBAMH,
3. co3maTh APYKECTBEHHYIO, OIaronpusTHY0, pabodyio 00CTaHOBKY B JIETCKOM KOJIJICKTHBE.
OskujaeMble pe3yJibTaThbl OBJACHHUS NPeIMEeTHBIMU 3HAHUSIMU U YMEHUSIMH
B pesynbrare ocBoenus monyis «JIaboparopunyY m» oOydaromuecs
0yoym 3nampy'
" OCHOBHbIE [paBUJIa [TOBEACHUS B Ja00OpaTOPUU;
" OCHOBHBIE IIpaBUJIa PabOTHI ¢ MaTepUaIaMyu U 000PYLOBaHHEM;
"  CHUMBOJIbI XUMHUYECKHX IEMEHTOB;
* TpeOOBaHMS K TEXHOJIOTUH BBIIIOJIHEHUS MPAKTUYECKOH paboThI.
0yoym ymemo:
* coOmroJaTh NpaBuia TEXHUKK O€30MaCHOCTH IIPU MPOBEICHUH J1a00paTOPHBIX padoT;
"  [0JIb30BAThCS MOCYAON U 000pPY/IOBaHHEM B COOTBETCTBHMH ¢ IpaBuiiamu Th;
"  OpHEHTUPOBATHCA B MOPSJIKE U MPaBUIIAX BHIMOJIHEHUS JJAOOpaTOPHOU pabOTHI;
"  DPa3bIACHATH CMBICI XUMHUECKUX (GOpMYJ U 0003HAUEHUH;
"  OKa3bIBaTh JPYT APYry HOMOILb U MOAJEPKKY.
YuyeOHO-TeMaTHUYeCKHi IJ1aH MoayJis «JlabopaTopuy m»

Konuuecmeso uacos
Ne Tema
Teopus IIpaxmuka Bcezo
1 | XuMuyeckue  DJIEMEHTBHI,  pPEeaKIHH, 150:4 2 6 8
MIPU3HAKH
2 | Hayka nnm marus 2 6 8
HToro yacos 1o MoayJio: 4 12 16

Conep:xxanue yueOHOTro MOy st
Tema 1. XumMHnuyecKkue 3JIeMEHTbI, peaKIIUH, UX IPU3HAKH.
Teopusi. [Ipe3eHTanust nmporpaMMbl M MOJIYJIS: LE€JIM U 3a/layd, OpPraHU3alus 3aHATUH U HX
cnenuduka. I[Ipeamersl ecTecTBEHHOHAYYHOro IMKiIa. MHCTpyKTaX MO TeXHHKE Oe30MacHOCTH.
3HAKOMCTBO C OCHOBHBIMH TpuOopamMu M oOopymoBaHueM. [Ipu3HaKM XUMHYECKHX pPEaKIIH.
[Tepuoanueckas cucrema. [lepuoguyueckuii 3aKoH.
IIpakTuka. 3HaKOMCTBO C TPYIIOH. 3amojdHEHUE KypHaia HHCTpyKTaxka. Mrpa-copeBHOBaHME
«HazoBu nabopatopHoe oOopynoBaHue». IIpoBeneHune xumuyeckux peakuuil. OmnpezneneHue
XUMUYECKHUX PEaKLUi 10 IpU3HaAKaM.
Bxoanasi imarsoctuka. Aukera «3Har0-yMero».
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Tema 2. Hayka niu marus?

Teopusi. Vcropust ecTecTBEHHBIX HayK OT ApeBHUX BpemeH 10 20 Beka. Ilocneanue oTKpeITHS B
Hay4YHOM MUDE.

IIpakTuka. JIJabopaTopHbIil NPAKTUKYM «ATXUMHU.

IHoaBenenne nToroB moayJisi. KoHTpoJIbHBIN TECT.

BAPUATHUBHBIN (IIO BBIBOPY) BJIOK

Y4eonbiii Moay b «Bo3gyx»

Monynbe «Bo3myx» BXOJUT B BapUATHBHBIN OJIOK U SBISIETCS MOJYJIEM O BbIOOpY. Moayib
HAnpaBlieH HA W3YYCHHE TEM, MPSMO WM KOCBEHHO CBS3aHHBIX C Tra3aMH, UX COCAMHCHHSIMH,
cBoiictBamu. Kakmass Tema, TMpelncTaBlieHHas B JaHHOM MOJYJE, paccMaTpUBaeTcs U
IKCIIEPUMEHTAIFHO HM3y4aeTcs C TOYKM 3PCHHUS Pa3HBIX €CTECTBEHHBIX HAyK ((pu3nKa, XUMUS,
OMOJIOTHS, SKOJIOTHS ).

Heab — chopMupoBaTh y yYamUXCsl MOHUMAHUE MEXKIAMCIHUILTMHAPHBIX CBS3CH B 00JIACTH
€CTECTBEHHBIX HaYK.
3apaum xypca:

chopMHPOBATh NPEACTABICHUS YYaIUXCsl O XMMUYCCKHUX BEIIECTBAX M UX CBOMCTBAX;
pa3BHBaTh KOHBEPTCHTHOE MBIIIICHUE W MPOCTPAHCTBEHHOE BOOOPAKEHHUE;

3aKpEMUTh JIA00PATOPHO-TIPAKTUYCCKHE YMEHUS H HABBIKH;

pPaCHIMPUTH TPEJCTABICHUS YUANINXCS O MPUMEHEHUN XUMHYSCKUX 3HAHUHI B OKPYKAFOIIIEM
HAaC MUpE.

NS

O:xkunaemble pe3y/bTaThl OBJIaeHHs NPeAMEeTHbIMHY 3HAHUSMH U YMEHUSIMH
B pesynbprare 00ydeHus 10 MOJIYJIIO OOYyYAIOIITHECS
0yoym 3namp:

> MPU3HAKA U YCIIOBHS MTPOTEKAHUS XUMHUYCCKHX PEaAKIIHIA;

> CTpOEHHE aTOMa U MOJICKYJIbI,

> UMETh TPEJICTaBJICHHE 00 OKUCIICHUH, O BIUSHUY ra30B Ha KUBBIC OPTaHU3MEI;

> OCHOBHBIE OMACHOCTH W TMOPSAOK ACHCTBUI TpU MPOXUBAHUHM HA TEPPUTOPUU PAIOM C
XUMHUYECKHUMH MPEATNPUATHIMHU;

> YTO TAaKOE BOJHA U 3BYK, UX CBOWCTBA;

> npaswia Th npu nmpoBeeHUN MPAKTUYECKUX PadoT.

0yoym ymembo:

> coOIOAaTh MpaBUiIa TEXHUKH 0€30MacHOCTH IpU padoTe B XUMHYECKOH J1abopaTopu;

> KJIAaCCU(UITUPOBATH T'a3bl, OTIUYATH MOJICKYITY OT aTOMA;

> aKKypaTHO TMPOBOJUTH MPAKTHUECKHUE OTBITHI U AKCIIEPUMEHTHI,

> OKa3bIBaTh MIOMOIIb B Pa00OTE CBOUM OTHOTPYIITHUKAM;

> MIPOBOJNTH U OTIHCHIBATH OIBITHI, TOKA3bIBATh XHMUUYECKHE CBOMCTBA BEIIECTB HA MPAKTUKE.

YueOHO-TeMaTHUYeCKHi IV1aH y4eOHoro MoayJs «Bozayx»

o Tena Koauuecmeo uacos
Teopus Ilpakxmuka Bcezo
1 | I'a3bl. Bozoyx 3 7 10
2 | 3Byk. BomHbI 4 6 10
3 | [leHp aBuaMOJIeTUPOBAHHMS 0 8 8
HToro yacoB 1o MoayJio: 7 21 28
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Conep:kanue y4eOHOT0o MOIYJIst

Tema 1. I'a3bl. Bo3ayx.

Teopus. Ilonstue monexkynsl u aroma. Knaccuduxanus rasos. CoeluHeHHs ra3oB, OKUCIICHHE.
["a3bl B OBITY M B IpOMBILUIEHHOCTH (Ha npumMepe I. Tonbsartu). CocTaB Bo3ayXa U €ro BIUSHUE Ha
9KOJIOTHUIO, )KUBbIE OPraHU3Mbl (Ha mpumMepe I. ToabaTTH).

IpakTuka. JJabopatopHblii MPaKTUKYM «DiekTponu3». Jlabopartopuslii npaktukym «llomydenue
raza Cl». Jlaboparopusiii npaktukym «llomydenue O, u CO,». JlabopaTopHbIii MpPaKTHKYM
«BnusHME KMCI0pO/1a HA JKUBBIE OPTaHU3MBbI (PACTEHUS)».

Tema 2. 3Byk. BoJiHBI.

Teopus. [lonsaTre 3ByKa U 3ByKOBOW BOJIHBI.

IIpakTuka. JlabopaTopHbIi MPakTHKYM «3BYKH» (C MCIOJB30BAHUEM KOHCTPYKTOPA «3HATOKY).
JlaGopaTopHbIii pakTUkyM «BomHbl. KOHTPOIBHBIN TECT.

Tema 3. JleHb aBUAMO/IEJINPOBAHHSI.

Teopust. Bo3nymnsiii notok. Ilnanuposanue.

IIpakTnka. WM3ydyeHue CBOMCTB OOTEKAaHUS JABMXKYLUIMXCS TEJI BO3AYIIHBIMH IOTOKAaMH.
KoHncTpyrnpoBaHnue jieTaTellbHbIX YCTPOICTB U3 Oymaru. CopeBHOBaHMS Ha 1) BBICOTY IoJieTa; 2) Ha
JAJIbHOCTB 10JIeTa; 3) Ha MPOJIOJKUTENBHOCTD IUNIAHUPOBAHUS B BO3/1yXe.

IlonBenenne wuroroB Moayasa. KoiekTuBHOE TOJABEJEHHE HMTOIOB  MOAYJsSA, 3aIlyCK
CKOHCTPYMPOBAHHBIX JIETATEIIbHBIX YCTPOUCTB.

Y4eOHblil Moay. b «Boga»

Monyns «Boma» BXOAUT B BapuaTHBHBIN OJIOK, TO €CTh MOJYJIEM IO BBHIOOpPY O0yUaromuxcs.
W3 naHHOrO MOAYJs yYallUMHUCS MOTYT OBITh HPOHAEHBI Kak OJWH, TaK U BCE JIabopaTOpHbIE
IPAKTUKyMbI. JlaHHBIA MOJyJb HAIllpaBJIEH Ha W3Y4YEHHE TEM IPSIMO WM KOCBEHHO CBSI3aHHBIX C
KUAKOCTIMHU, UX COEIMHEHUSIMU, cBolicTBaMu. Kaxkas Tema, mpescTaBieHHasl B JaHHOM MOJYIIE,
paccMaTpUBAETCSl M DKCIIEPUMEHTAIIBHO M3Y4YaeTCsl C TOUYKHM 3PEHHS Pa3HBIX €CTECTBEHHBIX HAYK
(bmsuka, xuMus1, OHOJIOTHSI, SKOJIOTHS, reorpadusi).
Heab — chopMupoBaTh y ydaluxcsi MOHMMaHUE B3aUMOCBS3M MEXIY BCEMH 3J€MEHTaMU
IPUPOJIBI U HAYYUTh BOCIIPUHUMATH YEJIOBEKA YaCThIO PUPOIBI.
3agaum Kypca:
1. paccmoTpeTh HEKOTOpbIE JKUIKOCTH, CYLIECTBYIOIIME B MPHUPOJAE, HX CBOIlCTBa U
COEZIMHEHUS C TOYKHU 3peHust GU3UKU, XUMHUH, OUOJIOTUH;
3aKpENUTh J1a00paTOPHO-TIPAKTUUECKHE YMEHHS U HaBbIKU;
3. BOCIUTaTh YYBCTBO OTBETCTBEHHOCTH 3a COXpPAHEHHUE NMPHUPOJIHBIX PECYpPCOB, UX OEpexHOE
UCIIOJIb30BaHUE;
4. pacmMpHTh MPEICTABICHUS YYAIIUXCSl O IPUMEHEHUH XUMUYECKUX 3HAaHUN B OKPYKaloIeM
Hac MHpe.
Osxupaemble pe3y/bTaThbl OBJIaJ¢HUS PEeAMETHBIMH 3HAHUAMH M YMEHUSIMU
B pesynbpraTe 00yueHus no Kypcey ydamuecs 0yayT
0yoym 3namp:
> HavaJibHbIE MTPE/ICTAaBICHUS O KUCIO0TaX, IeJlouax, CupTax;
> CBOWCTBA, MPU3HAKU, UCTOPHUS OTKPBITUS, UCHOJIb30BAHUE B OBITY, MPOM3BOJCTBE KHCIIOT,
IEJI0Y€ei, CIUPTOB,;
MMOHATHS ocHOBauwus, PH;
MOHSTHS OBITOBbIE, MUTHEBBIE, TEXHUYECKUE, CTOYHBIE BOJIBI;
Hay4HbIe IPUHLIMIIBI, HA KOTOPBIX OCHOBaHa PaboTa MPOCTEHIINX «ITOTOIHBIX» TPUOOPOB;
npaswia Th npu nmpoBeieHUN NPaKTUYECKUX padoT.

N

V'V VY
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0yoym ymembo:

> coOJTr01aTh NMpaBUiia TEXHUKKA 0€30MacCHOCTH MpU paboTe B XUMUYECKOH 1abopaTopuu;
> OKa3bIBaTh MOMOIIb B Pa00OTE CBOUM OJHOTPYIITHUKAM;
> MMOHUMATh TEXHOJIOTHIO BOJIOIOTOTOBKU U OYMCTKHU;
> OTIPECIISATH TOTOTY IO MPOCTHIM METEONpUOOpam;
> KOHCTPYHPOBATh U CO3/1aBaTh MPOCTEHIINE METEONIPUOOPHI;
YueOHO-TeMaTH4YeCKH il MIaH yueOHoro MmoayJis «Boma»
e Toma Konuuecmeso uacos
Teopus Ilpakxmuka Bceeo

1 | Kucnotsl, meno4u, CiupThl 2 6 8
2 | Bomoouncrka 2 8 10
3 | ApeBuue npubopsl MOPSKOB 2 8 10

HToro yacoB no MoayJio: 6 22 28

Conep:xanue yueOHOTro Moy st
Tema 1. Kucaorsl. llenoun. Cnuprsl.
Teopusi. Unctpykraxk mno TexHuke Oe3omacHocTH. [loHSATHE KHCIOTHI, IIEIOYH, CIHUPTHI.
OcnoBanue. CunpHbie U cradbie kucaotel. PH. IIpousBoactBo kuciot B r.ToabaTTH.
IIpakruka. Jlaboparopusiii npakTukym «Kuciaore». JlabopaTopHblil mpakTukyM «HAUKATOPBI».
JlaBoparopHblil npakTUKYM «OUUCTUM MHP OT IATEH».

Tema 2. Bogoouncrka.

Teopusi. Tpu coctosinus BemiectBa. OTKyAa B aoMax Bojaa. Kyaa yXOIWUT CIMB M KaHaJIU3aLMsL.
Crioco0bl OYMCTKH BOJIBI B TAOOPATOPHH, B IPOMBITINICHHOCTH, B TToxoe. [InTheBas n TeXHUYECKas
Boga. Bopoounctka u BoponoaroroBka B r.Tomeartu. CocTOssHME BOABI B BOJAOXPAHWIHILE B
r. ToapsITTH.

IIpakTtuka. JlaGopatopHblii mnpakTukym  «Bomoounctkay. JlaGopaTopHbIA  MpPaKTUKYM
«XJIOpUPOBAHUE BOABDY.

Tema 3. /I[peBHHE NpUGOPHI MOPSKOB.

Teopus. HaBuranusa B MoperutaBanuu B npouuioMm. IIpuponnsie siBieHus B mope. Peynoil mopt
r.Tonparru.

IIpakTuka. Jlaboparopuslii npaktukym «lltopmriace». JlaGoparopuelii npaktukym «I opstumit
neny. JlabopatopHas pabora «'urpomMerp.

IToaBenenne uroros moay.as. Bukropuna «Kugkoctu»

Y4eOHblii MOOYJIb «3eMJIsD)

Monyne «3emiis» BXOAWUT B BapUATHBHBIA OJIOK, TO €CThb SIBJISETCS MOAYJIEM IO BhIOOpY
oOyyaromuxcs. M3 nanHoro moayns o0y4yaromuMuUCs MOTYT ObITh MPOMAEHBI KaK OJIMH, TaK U BCE
nabopaTopHble MNPAaKTUKYMbl. Moayib HampaBieH Ha HM3y4eHHE TeM IMpsAMO WM KOCBEHHO
CBA3aHHBIX C IIJJAHETOM 3eMJysl, €€ HEeApaMM, IIOJIE3HBIMH MCKOMAEMBIMHU U IPUPOIHBIMU
0COOEHHOCTSIMU (B TOM 4MCJIEe Ha Npumepe poaHoro kpas). Kaxmas Tema, mpeacTaBieHHas B
JAHHOM MOJYJIE, PACCMATPUBAETCSI U DKCIEPUMEHTAIBHO H3Y4aeTCs C TOUKHM 3pEHMS pa3HBIX
€CTECTBEHHBIX HayK ((hU3UKa, XUMUS, OMOJIOTHSI, SKOJIOTHS, reorpadusi).

Heasb — chopmupoBarh y oOydaronuxcsi 00pa3 eCTeCTBEHHBIX HAyK, KaK HayK MHTEPECHBIX,
3aHUMAaTeNbHbIX, YBJIEKATENIbHbBIX, a TAaK)K€ MEPCIEeKTUBHBIX IJIs AalibHENIIed npodeccuoHanbHON
JESATEBHOCTH.

3apaum:
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1. mokaszaTh 3aHUMATEIBHOCTb M BO3MOXXHOCTb IIPAKTHMUECKOTO IPUMEHEHUS 3HAHUU U3
00J1aCTH €CTECTBEHHBIX HAayK B OBITY, IOBCEJHEBHOM JKU3HU,
2. chopmupoBaTh MOHATHE, YTO B OCHOBE MHOXXECTBa Mpodeccuil (HayyHOro, TEXHUYECKOTO,
XMMHUYECKOI0 M Ip. IpoQuiIeil) gexar ecTeCTBEHHbIC HayKH;
copMHPOBATH MPEACTABICHUS O PA3HOOOPA3UU HEJP 3EMJIH, UX COCTABE U CBOMCTBAX;
3aKpenuTh J1a00PaTOPHO-IIPAKTUYECKHE YMEHUS U HABBIKH;
O:xupaemble pe3y/ibTaThl OBJIaeHHUS MPeAMEeTHbIMHM 3HAHUSAMH U YMEHUSIMH
B pe3ynbrate 00yueHus no Moaymoo odydarouiecs
0yoym 3namp:
MIOHATHE O METAJUIaX, KPUCTAUIaX UX BUAAX U OCHOBHBIX CBOWCTBAX;
MOHATHE KPUCTAININYECKON PEIIETKU U €€ CTPOCHUM;
MIOHATHE MAarHeTU3Ma U €ro POJIM IS TUIAHETHI 3eMILS,
yCJIOBHS HEOOXOAUMBIE JIJIS TIOSIBJICHUSI KPUCTAIJIOB U X POCTa;
IIpaBUJIa XPAHEHUS MOJYUYEHHBIX B JIAOOPATOPHBIX YCIOBHSIX BEILECTB;
npaswia Th npu npoBeieHUU NPAKTUYECKUX padoT.
0 CYIIECTBOBAaHMM HKOJIOTMUECKOro OajlaHCca U ero BaXXHOCTH U1 IPUPOIbL.
Oym ymemop:
co0Jro1aTh MpaBuiIa TEXHUKU OE€30IIaCHOCTH IIPU paboTe B XUMHUYECKON 1abopaTopuy;
OKa3bIBaTh MIOMOILb B pa00OTE CBOMM OJHOTPYIITHUKAM;
MOHMMAaTh PUHLUIIBI 00pa30BaHMs CIUIABOB, ITOJIyYEHHs] HEOPIaHUYECKUX COeITMHEHU;
CaMOCTOSITENILHO OIPENENSITh C IOMOIIbIO MarHuTa MPUCYTCTBUE METAILNIa;
CaMOCTOSITEJIbHO OPTaHMU30BaTh SKCIIEPUMEHT 10 BBIPALIMBAHUIO KPUCTAJIJIOB B JOMAIIHUX
YCIIOBUSX U3 MOAPYUHBIX BELIECTB.
Y4eOHO-TeMaTHYEeCKHI IVIAH Y4e0HOro MOayIs «3eMJIs»

How

VVVVV2VVVVVYVYYVY

o Tena Konuuecmeso uacog
Teopus Illpaxmuka Bcezo
1 | MeTamibl, OKCHUIBI METAIOB 2 6 8
2 | Kpucramis 2 8 10
3 | Marnetusm 2 8 10
HToro yacos 1no MoayJio: 6 22 28

Conep:xxanue yueOHOTro Moy st
Tema 1. MeTa/jIbl, OKCHIbI METAJLJIOB.
Teopusi. Uro Takoe merami. Bunsl meramion. J[oObi4a, Mpou3BOACTBO, UCIIONIb30BAaHUE B OBITY U
HOPOMBIIIJICHHOCTH. MeTajulypruueckoe Mpou3BOoACTBO ABToBa3a. IlepepaboTka M BTOpHUYHOE
MCIIOJIb30BaHUE METAJUIOB. Y IUBUTEIbHBIE (DAKTHI O METaJIIax.
IIpakTuka. JlaGopatopusiii npaktukym «Oxcun menu». JlaGopaTtopHblii nmpakTukyM «lluHK M
0JIOBOY.

Tema 2. Kpucramisl.

Teopusi. Tpu cocrossHus BeniectBa. Kpucramibl B Hamei )KU3HU, B IPUPOJIE, B POMBIIUIEHHOCTH.
IIpupoaHbIe 1 HICKYCCTBEHHBIE KpUCTaIUIbL. FOBEenmpHOE nemno.

IIpakTuka. JlabopaTopHblil NpakTUKyM «BpIpainBanue KpuctauioBy. JlJabopaTOpHbI MpakTHKYM
«Pa3HOUBETHBINA KPUCTAJUIMYECKUH Caa».

Tema 3. Marnerusm.

Teopusi. Maruetuzm. Maruutel B ObITY U B IPOMBINUIEHHOCTH. [IpupoiHble MarHUThl. MarHuTHbIE
BCIIBIILIKY U MarHUTHbIE OypH.

IIpakTuka. JlaGopaTtopHblii npakTUKyM «MarHuTHbeld cinaitm». JlaboparopHast pabota
«Maruetusmp».

HHoasenenue uToros moayJs. Tecr.
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Y4eOub1ii Moy 1b «OTrOHB)

Monayns «OroHs» BXOAWUT B BapUaTHBHBIA OJIOK, TO €CTh SABISETCS MOJIYJEM IO BHIOOpY
oOyuyatomuxcs. M3 gaHHOro Moayis ydaliMMUCS MOTYT OBITh NPONAEHBI Kak OAWH, TaK U BCE
1abopaTopHbIe MPAKTUKYMBl. MO/yIIb HamlpaBiIeH Ha W3y4YE€HHE TEM, KOTOPBIE TIOMOTYT PAaCKpPHITh,
OOBSICHUTh OOYYarOIMMCSI HEKOTOpbIE XHMHYECKHE IIOHATHS uepe3 TeMIepaTypHbli (heHOMeEH.
Taxke B TaHHOM MOJyJI€ PacKpbIBAIOTCA TEMbI, KOTOPbIE OOBICHSAIOT HEKOTOPBIE TEMIIEpaTypHBIE
IPOIIECCHl, MPOUCXOAAIIME B Helpax Hamled miuaHeTsl. Kaxknas tema, npeicTaBieHHas B JaHHOM
MOJTyJIe, pacCCMaTPUBACTCS M SKCIIEPUMEHTAILHO U3Y4aeTCsl C TOUKH 3PEHUS PA3HBIX €CTECTBEHHBIX
HayK ((hU3UKa, XUMUS, T€OJIOTHSA).

Hesab — coumanu3anus peOEHKa MOCPEICTBOM IMEPBBIX NPOPECCHOHATIBHBIX MPOO B pamMKax
€CTECTBEHHO-HAYYHBIX MPAKTUKYMOB U J1a00OPaTOPHBIX padoT.

3amaun:

1. chopmupoBaTh y ydammxcsi NOHMMAaHHUE «IIPUCYTCTBHUSA» €CTECTBEHHBIX HAayK BO BCEX
00J1acTsAX HalIeH KU3HU: OT MPUPOBI 10 OBITa;

2. ONBITHBIM ITyTE€M IPOJAEMOHCTPUPOBATH JEHCTBUE SBICHUN U MIPUPOJHBIX CUJ, KOTOPBIE MBI
HE MOXEM YBHJIETh B TOBCEIHEBHOW XHM3HH, HO C UX IMPOSBICHUAMU U TOCIEACTBUIMHU
CTaJIKUBAETCS €KETHEBHO,

3. cpopMHpOBaTH NOHATHE, YTO B OCHOBE MHOXKECTBA Ipodeccuil (HayyHOro, TEXHUYECKOTO,
XUMHYECKOTO  JIp. IpOQHIIeii) IexKaT eCTeCTBEHHbIC HAYKH;

4. chopmMpoBaTh IMpPEICTABICHMS YydYalIUXcsi O pa3HooOpasuu Mupa npodeccudt u
0COOEHHOCTE HEKOTOPBIX U3 HUX;

OskuaeMble pe3yJIbTaThl OBJIAICHUA NPeIMEeTHbIMU 3HAHUAMHU U YMEHUSIMH

B pesynbprare 00ydeHus 10 MOYIIIO O0yUaIOIIHECs
0yoym 3namp:

BUJIBI BYJIKAHOB, MX BUJIbI U 0COOCHHOCTH,

MOHATHUE IJIOTHOCTH, €€ POJIM U 3aBUCUMOCTH BHYTPEHHETO CTPOCHHS BEILIECTBa,;

[[BETOBYIO MAJUTPY U OCHOBHBIE COYETAHUS IIBETOB;

IpaBUJIa XpPaHEHUS MOJYYEHHBIX B JIAOOPATOPHBIX YCIOBUAX BEIECTB;

npaswia Th npu nmpoBeileHUU NPAKTUYECKUX padoT.

Oym ymembop:

co0roAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH IpU paboTe B XUMUYECKOH J1abopaTopuu;

OKa3bIBaTh MOMOIIb B pab0Te CBOUM OAHOTPYIITHUKAM;

Ha3bIBaTh OCHOBHBIE XUMHUYECKHE HIIEMEHTHI, BXOJISIINE B COCTaB MarMel,

Ha3bIBaTh U IOHUMATh OCHOBHBIE TPY/IOBbIE (PYHKIIMU BYJIKAHOJIOTa, Xy10’)KHUKA, XUMHKA,;

coyeTarhb LIBeTa MEXJly COOOM, peryIupoBaTh HACHIILIEHHOCTh 1[BETA HA MOJIOTHE.
YuyeOHO-TeMaTHYeCKHi IVIaH y4eO0Horo MoayJs «Oroun»

VVYVVVVVVVVY

Konuuecmeo uacos
No Tema

Teopus Ilpakmuka Bcezo

Bynkansl. Sl — ByakaHoJior 2 6 8

dioopecuieHnus, Kpacku. S - XynoxKHUK 8 10

WIN| -

2
[ImoTHOCTE BeriecTBa. S - XUMUK 2 8 10
HToro yacos 1o Moay.Jio: 6 22 28

Conep:kanue y4e0HOTo MOIYJIst
Tema 1. Byskansl. 51 — By;1kaHoJIOT.
Teopusi. Uto Takoe BynakaH M ero Buisl. OOpa3zoBanue ByikaHoOB. [Ipoieccel, mpoucxopsine
BHYTpU ByiKaHa. UTO HaxoAWTCs BHYTPU BYJIKaHa, XMMHUYECKHH cocTaB. ByikaHoior u ero
obopynoBanue. Pabodee mecTo BynkaHosora.
IIpakTuka. JlaGopatopubiii mnpakTtukym «Bynkan». JlaGopaTopHblii mnpakTukyMm «JlaBay.
JlaboparopHslil npakTukyM «Bynkanndeckuil nemnem.
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Tema 2. ®aroopecueHuns, Kpacku. S - Xy10:KHUK.

Teopus. Ilonstue dmaroopecueniyu. [lepsbie kpacku. Pucynku apeBHux moneil. CoctaB Kpacok.
Kpacsmue Beniectsa B npupoje. 3HaMEHUTHIE XYI0KHHUKH.

IpakTuka. JlaboparopHsiii npaktukym «@onapuk». Jlaboparopusiii nmpaktukym «Co3zmaem cBou
Kpacku». TBopUecKoe 3aHATHE 110 PUCOBAHUIO COOCTBEHHOM KAPTHUHBI.

Tema 3. IlioTHOCTH BemecTBa. S - XUMHK.

Teopust. IloHATHe MmIOTHOCTH. BHYTpEeHHEEe CTpoeHHe BelecTB. Temmeparypa M INIOTHOCTD.
[TnotHoCTh B Xxumuu. Ilpodeccus xumuka Ha mpuMepe TPEINPUITHI CEBEPHOTO MPOMBIIIIEHHOTO
y37a.

IIpakruka. JlabopaTtopHbiii mpakTukyM «ITOTHOCTB BeleCTBY.

IHoaBenenue uroros moayJis. Tecr.

IloaBenenue uToroB yueoHoro roaa. [Ipomexyrounas arrectanust oOyuaromuxcs: kBect «Jlertu
HIMUOHOBY. Yyactue B urorosoM meponpustun MBOY JIO I'llIP ®dectuBaiie MHTEIIEKTa U
tBOpuecTBa «MsI B LlenTpe». KonnekruBHoe o0CykIeHHEe UTOTOB TOAA.
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Bropoii rox 00yueHust

WUHBAPUAHTHBIN (OBA3ATEJIBHBIN) BJIOK

YueOublit MoayJib «S y4ych ObITH 0J10TepoM))

Monaynbs «S ydych ObITH Oiiorepom» BXOOUT B 00S3aTENbHBIN s M3y4eHHUs OJIOK Ha
BTOpOM rojay oOyueHus. Moaynp paccuntaH Ha oOyuarommxcst 11-13 jer, u HampaBiieH Ha
pa3sBUTHE HAYYHOTO TBOpYECTBA U (paHTA3UU Yepe3 Teie U POTO ChEeMKY XMMHUYECKUX MPOLECCOB,
apneHuid. CozgeprkaHue MOIYJs MO3BOJUT HAYYUTHCS INTyOOKO MOHMMATh, a 3aTe€M IPaMOTHO U
JOCTYITHO OOBSICHATH 3PUTEISIM CHUMAEeMBbId Hay4HbIH (DEHOMEH, OCHOBBI XMMHUYECKHX DPEaKLHUH,
(U3NYECKUX SIBICHUM.

Peanmm3anuss gaHHOrO MOJAYJIs HE TOJBKO IIOMOXET pPa3BUTh MHTEPEC K H3YUYEHUIO
€CTECTBEHHBIX HayK, HO U MMO3BOJUT C(hOPMUPOBATH UHTEPEC U 3AJI0KUTH IEPBOHAYATIBHBIC YMEHHUS
IpOAYMbIBaTh HAy4YHYIO M0, pa3paldaThlBaTh CIOKET, MNHCaTh CLEHapui Oyayiuero
KOPOTKOMETPa)XHOI'0 HAY4YHOTO BHUAEOPOJMKAa M TakKUM 0Opa3oM IO3BOJIUT MPOU3BOJIUTH
BBICOKOKAUECTBEHHBI BUJICOKOHTEHT.

Heab — chopMupoBaThb MHTEpEC K HAy4HOMY TBOPYECTBY Ye€pe3 OCHOBBI I'PAMOTHOIO MU
YCIIELIHOT'O BUI€00JI0repcTBa Ha TEMY HayUYHOT'O 3KCIIEPUMEHTUPOBAHUS.
3agaun:
1. HayuuTh HaxOIUTh HMHTEPECHYIO HAYYHYIO HJCI0, COCTaBJIATH 0] HEE KaueCTBEHHBIM
CIOXKET U CLIEHAPHH;
ITIOHUMATh BaJKHOCTB UCIIOJIB30BAaHUs IPAMOTHOM YCTHOM M IIMCBMEHHOW PEYH;
copMHpOBaTH 00pa3 yCIEHIHOTO BEYIEr0 HayYHbIX POJIUKOB;
4. co3maTh OPYKECTBEHHYIO, OIaronpuaTHY0, pabo4dyto 00CTaHOBKY B IETCKOM KOJUIEKTHBE.
OsxupaemMble pe3y/bTaThl OBJIaJ¢HUS NPEAMETHBIMH 3HAHUAMH M YMEHUSIMHU
B pe3synbrare ocBoeHus MOAYIIA 00ydaromuecs
0yoym 3namy'
" OCHOBHbIE ITpaBuiIa pabOThI B CETH UHTEPHET;
"  OCHOBBI HEKOTOPBIX XMMUYECKHUX peaKkil, GU3NYEeCKUX MPOLIECCOB;
" JaiiXaKku MpH COCTaBICHUN HAYYHOTO CLIEHAPUS U CIOXKETA,
* (axTOphl ycrexa u MomyJIsIpHOCTH,
" 0 HEOOXOJMMOCTH NMPUMEHEHUS TPAMOTHON YCTHOM U MMCbMEHHOW peun;
"  ONTUMAJBHBIE IPONOPLUHU MEXY MUCBMEHHON U YCTHOM pe4blo B BUAEO POJIMKE;
* TpeOOBaHMS K BHEIIHEMY BUJY BEAYILIETO.
0yoym ymemo:
" coOmroJaTh NpaBuia TEXHUKU 0€30IacHOCTH Ipu paboTe B ceth VHTepHeT;
"  HaXOJWTb UJEH JJISl HAYUHBIX BHJICOPOJIMKOB U MTOBTOPATH UX B 1a00OpaTOpuy;
"  CaMOCTOSITENIBHO COCTaBIISITh, IPOyMbIBAaTh CHOXKET U NTUCATh CLIEHAPHI];
"  WUCHOJI30BaTh JIal(pXaku MPpHU CbeMKE HayUHbIX BUJCOPOIUKOB;
"  COCTaBIATH M TPAHCIUPOBATH IPAMOTHYO, HOHSTHYIO AJI IPOCTOTO 3pPUTEINS peyb;
" TApMOHMYHO MOAOMpPAaTh M COYETaThb OJAEKAY, MAaKHDK, NPUYECKy C TEMOW pOlHMKa U
OKpYy’Karoliel 00CTaHOBKOM;
"  OKa3bIBaTh APYT JPYTry MOMOLIb U NOIJIEPKKY.
Y4yeOHO-TeMaTHYeCKH I I1aH MOAyJIsl «$ yuych ObITH GJ10repom»

wn

No Tema Konuuecmeso uacos
Teopus IIpakmuka Bcezo
1 | Uurepuer. IlpaBuna moBeneHHss B  CETH. 2 2 4
Concern. @akTopsl ycnexa v MONyJIpHOCTH.
2 | Bugeoponuk: uzesi, CIOXKET, ClIEHApHIA 1 3 4
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3 | Peun. Tekcr B BHIeopoankax 2 2 4
4 |Vmumx w  BHEmWHWUH BuA  Omorepa — 1 5 6

MPOIIAraHIucTa HayKu
HToro yacos 1mo MoayJito: 6 12 18

Coaepxxanue y4eOHOTo MOAYJIsSA
Tema 1. Hnrtepner. IIpaBmia mnoBemxenusi B ceru. Coucerun. DaxkrTopbl ycmexa H
MOMYJIIPHOCTH.
Teopusi. Cetb «MuTEepHET» B coBpemeHHOM Mupe. [IpaBuna noenenusi B cetu. MHCTpyKTax 1o
Tb. Bunel coumaneHbix cered. llomymnsaphele conceru, meccenmxkepbl. llemeBass ayautopus B
coucersix. ColceTu ¢ BUI€0 KOHTEHTOM: (haKTOPhI ycriexa U HOoMyJIsapHoCTH y ayauTtopun. Colcetu
¢ poTO KOHTEHTOM: (PaKTOPHI yCIeXa U MOMYIIPHOCTH.
IpakTuka. 3HaKOMCTBO C TpyNIod. 3alojHEHUE XypHajla MHCTpykTaxka. Kpyrieiid cron «S B
COLIMATIBHBIX CETAX». JleMOHCTpUpOBaHME CTpaHMI] U IPOBEJCHUE aHAJIM3a JEATEIbHOCTU
YCIEIIHBIX HAyYHBIX OJIOTEpOB.

Tema 2. Bugeoposiuk: uaes, CIo:KeT, ClIeHAPHIA.

Teopusi. OcHoBa r000ro Bueoposinka — uzaes. CrokeT BUAeOpoirKa, ero tumbl. CleHapuii 1 ero
cocTtaBHble yacTu. Jlalixaku mpu cocTaBiieHUM HayyHOro crieHapus. O0beM cueHapusl.
IIpakTuka. Mo3rooil mTypM No pa3paboTke ujei g OyAyIIUX Hay4YHbIX KOPOTKOMETPa)KHBIX
BujeoposnkoB. Hamucanue u pegaktupoBanue creHapus. PaGora ¢ ero cocTaBHbIMU YacTSMHU.
Yutka cueHapus.

Tema 3. Peusb. TekcT B BUg€OpOTHKAX.

Teopusa. Peup Onorepa. Ctuinp peun. OroBopku. TekcT, wmpudTh, pa3Mepbl MIpUPTA.
CooTHoIIEHHE PEYU U TEKCTa B KOPOTKOMETPAKHBIX BUJCOPOJIUKAX.

IIpakTnka. Pa3z6op Haubosiee yacThlXx OmMOOK B peun Bujaeo OiorepoB. Korga momycTUMbl
peueBble OMMOKH. 3HAKOMCTBO € TUMaMU WIpUPTOB M uX aHuManueil. CocTaBieHHE pedH K
CLICHApUIO.

Tema 4. UMuk 1 BHeINHUHA BU] 0s10Trepa — MPONAraHIUCTA HAYKH.

Teopusi. Ctunp onexnapl Onorepa-yueHoro. [lpuuecka, makusik, MaHukoop. OcoOeHHOCTH
BHEIIIHET0 BHJIA B 3aBUCUMOCTH €CTECTBEHHOHAYYHOI TeMBbI, OT OCBEIIECHUS, UHTEpbepa, oHa.
IIpakTuka. [Ipaktukym «5I — 610rrep» 1o co3/1aHuI0 HAEAIBHOTO 00pa3a HAyYHOIO BEAYLIETO.
Ionsenenue nroroB moay.as. Kpyrislii cton «5 yayce ObITh 6i10repom».

Y4eOHbIi MOAYJBHBIH KYPC «S1 y4yCch CHUMATH HAYKY»

Monynb «5 yaych CHUMaTh HayKy» BXOJIUT B 00s3aTeNbHBIN 11 U3y4eHHsI OJIOK Ha BTOPOM
rony obydenus. Moaynb paccuutaH Ha oOydaromuxcst 11-13 yer, oH cTUMynIuUpyeT HaydyHOE
TBOPYECTBO, JAET MpEACTaBIEHHUE 00 OCHOBAX TEIEBU3MOHHOW ChEMKH U JallbHEUIel o0paboTKu
CHATOTO BHUAEO psiaa. JlaHHBI MOAYJIh MOTHBHPYET K CaMOCTOSITEIbHOMY TOWCKY HMHTEPECHBIX
HAYYHBIX SIBICHUN U (PakTOB B MUpe (PU3NKHU, XUMUH, OHMonoruu. Takas AesiTenbHOCTh OOYKIaeT
oOydJaromuxcsi K JajdbHEHIeMy TIyOOKOMY W3YYCHHIO HAWJIEHHOTO OOBEKTa W TPUYHWHHO-
CJIEICTBEHHBIX CBSI3€M C HUM CBSI3AHHBIX C LIEJIbIO JAJIbHEHIIeH ChbeMKU, MOHTaXa U TPAHCISALUN
MOJTYYMBIIIETOCS HAYYHOTO POJIMKA B MHTEPHET-TIPOCTPAHCTRO.

Heanb MoxyJiss — pa3BUTHE HAYYHOTO TBOPUECTBA U HABBIKOB BUJCOCHEMKU XUMHUYECKUX WITU
(GU3UYECKUX TIPOIECCOB, SBICHUW I MATbHEUIETO0 CO3JaHUs KOPOTKOMETPAKHBIX HAy4YHO-
MONYJSIPHBIX BUIEOPOJIUKOB.

3agauu:
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1. copmupoBath ymeHue paboThl ¢ (POTO W BHUAECO TEXHHUKOW: BBICTABISITH CBET H 3BYK,
pa3BUTh YMECHHUE BUJIETh KQJIP U €0 MIOCTAHOBKY;

2. chopmupoBaTh yMeHHE PaOOTHI B IpOrpaMMax Juis 00pabOTKU BUAECO;
3. pa3BUTHE JOTMYECKOTO MBIIIJICHUS M MOATAHOH 1MoJauu HHGOPMAIMH ISl 3pUTEIS;
4. BOCIUTATH YYBCTBO B3aWMOIIOMOIIM U TIOJICPKKU MEXKIY YIACTHUKAMH TPYIIIIHI.

O:xugaeMble pe3yJIbTAThI OBJIAIeHHS NMPeIMEeTHBIMYU 3HAHUSIMU U YMEHUSIMH

B pesynbrare ocBoeHUsT MOTyJisi 00ydaromuecs

0yoym 3namy':
" OCHOBHBIE ITpaBUiIa pabOTHI ¢ BUAEO U (HOTO-000pyIOBAHHEM,;
"  OCHOBHBIC ITPaBUJIA BHICTABIICHHS CBETA U 3BYKa,
= (a3oBbl€ MTpaBUJIa ChEMKH;
=  (a3oBbIC MIPUHIUITEI 0OPAOOTKH BUCO;
"  [paBWJIa PACKAIPOBKH,;
" JIOTHKY [T0JIa4¥ HHPOPMAIIUU B KOPOTKOMETPAKHBIX HAYYHBIX POJIHKAX.

0yoym ymemo:
" coOJ0aaTh NpaBuiia OE30MACHOCTH MPU PA0OTE C BUJCO TEXHUKOW U 000PYI0BaHHEM,;
"  CaMOCTOSITEILHO CHUMATh U MOHTUPOBATh KOPOTKOMETPAKHBIC HAYIHBIC POJIHKH;
"  TPaMOTHO HMCIIOJIb30BaTh CBET M BBICTABJISTH 3BYK;
" B JIOTHYECKOM TOPSIKE COCTABIATH CEOKET BUICOPOIIUKA;
"  TapMOHHYHO MOJOUPATh U COYETATh OOBEKTHI B KaJpe;
"  OKa3bIBaTh JIPYT JPYTY MTOMOIIb U MOJICPKKY.

Y4eOHO-TeMATHYECKHUIi TUIAH MOAYJIs «S yuych CHUMATD HAYKY»

Ao Tena Konuuecmeo uacos
Teopus Illpaxmuka Bceco
1 | Yuyck pabotath ¢ KaMepoii U CBETOM 2 2 4
2 | Yaych 3anmuceIBaTh 3BYK 1 3 4
3 | ObpaboTka BUIEO U 3BYKa 2 8 10
HToro yacos no MoayJio 5 13 18

Conep:xanue yueOHOTro Moy st
Tema 1. Yuycb padoraTh ¢ KaMepoii H CBETOM.
Teopusi. Tunel xamep. YcrpoiictBo kaMmephl. KapTel mamsatu. Buasl pacmimpeHuid A ChEMKH
Bujcopoauka. Bec 3anucannoro Buneo. Kak u rae ycraHoBUTh Kamepy Ui BugeocbeMku. [llratus
U €ro aHaJoru. TUmbl 1 UHTEHCUBHOCTh OCBELIEHUS JUIsl cheMoK. [IpaBuiia BeicTaBieHUs CBETa Ha
cbeMouHoM omanke. Pon. Packagposka.
IIpakTuka. YcTaHOBKa HACTPOEK Ha KaMepe nepesl MpoBeACHHEM CheMKU. BpicTaBieHue cBera.
BeiOop MmecTa cheMKkH. AHaJIN3 BHJIEO KOHTEHTa OJIOITEpPOB Ha MpeAMET MpPaBUIBHOIO mozjdopa
MecTa cheMKHU U (oHa. [Tonbop dona 11t cbemku. BeicTaBiieHne o0bEKTOB B Kajipe.

Tema 2. Yuychb 3anMchIBaTh 3BYK.

Teopusi. 3BykoBble ycTpolicTBa. Hactpoiika 3Byka. 3anuce 3Byka. lIlymsl.

IIpakTuka. IlonkmioueHue M anpoOUpoBaHHME 3alUCU 3BYKa C Pa3HBIX YCTPOUCTB. DPQeKTs
U3MEHEeHUS U 00paboTKH 3ByKa. D (eKTUBHBIE CIIOCOOBI 3aIIMCH YHCTOTO 3BYKA.

Tema 3. O0padoTka BH€0 U 3BYKA.
Teopusi. ba3oBble MPUHLNIIBI COETMHEHNS] 3BYKOBOW U BUJIEO JIOPOKEK.
IIpakTuka. [Ipaktinueckas pabora mo o0pabOTKe BHUIEO, HAIOKEHUIO 3BYKA, yJAJIICHUIO JMIITHUX

LIYMOB.
Hoasenenue uroros moayJs. Tecr.
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BAPHATHBHBI (110 BLIBOPY) BJIOK

Yu4eOHnblii Moay1b «CHUMAaeM HayKy: Marusi XMMHH»

Monyne «CHEUMaeM HayKy: Marus XUMHI» BXOAMUT B OJIOK 10 BBIOOPY. Moaysb paccunTaH
Ha oOyuatomuxcst 11-13 ner m paccka3piBaeT 00 UCTOPUU PAa3BUTHS XUMHH B CPETHHE BEKa, JAaeT
IpelcTaBlIeHue 00 OHKCIEPUMEHTUPOBAHMM M PEAKIMSIX TOro BpeMeHH. Moayiab HamoJHEeH
JIEreHJaMHi O MPOMCXO0XKJIEHUU U OTKPBITUM TOW WM MHOM XMMUYECKOW pEaKlMH, YTO MO3BOJISET
MOTPY3UTh O0yJaromuxcs B atMocdepy, mapupiryro B Mupe Oobmioi Hayku 300-400 met Hazan.
Kpome Toro B cocraB 1aHHOrO 0JIOKAa BXOJSAT 4Yachl, OTBEACHHBIE HA CbEMKY, 03BYUKY M MOHTAXK

BHUCOPOJIHKA, IIOCBAIICHHOI'O TEMEC 3aHATHAA.

Hesab — nmorpy3uts 00y4aromuxcsi B atMoc(epy BpEMEHHU 3apOXkKICHUS XUMUHM KaK HayKd U
3aKpeNHUTh OCHOBBI TI'PAMOTHOM BHIEOCHEMKH, OOpaOOTKM M CO3JaHHMS KOPOTKOMETPaXKHbIX

BUACOPOJIMKOB O HAYKC.

arwONE

3agaun:

JaTh IPEACTABICHUEC O TOM, KaK 3ap0oXXaajlaCh XMMHU KaK HAYKa,

3aKpCIIUTh YMCHHUC CHUMATDh U O6pa6aTbIBaTb BUCO,

JIaTh MPEACTABIEHUE O IpoLeccaxX KpUCTAIIIM3ALUH, KOJIeOATEIbHBIX PEAKLIUAX
BOCIHUTATh YYBCTBO B3aWMOIIOMOIIIH U MOJJEPKKUA MEXKAY YIaCTHUKAMH TPYIIIIBL;
CO311aTh JIPY’KECTBEHHYIO, OIaronpHusTHYI0, pad04yt0 00CTAaHOBKY B IETCKOM KOJUIEKTHBE.

OsxkupaemMble pe3yJbTaThl OBJIAJCHUS PEAMETHBIMH 3HAHUAMH M YMCHUSIMHU
B pesynbrare ocBoeHust Moayns «CHUMaeM HayKy: Martsi XUMHHY 00YyJaromuecs

0yoym 3nampy'
YCIOBHS KPUCTAJUIN3ALUH KaK IIPOLECCa;
HOHATHE KosieOaTeabHON peakiyy;
TUIIBl XUMHUYECKUX PEaKLIU;

ycioBus 4Jis1 MIPUMCEHCHUS YCKOpeHHOﬁ U 3aMEJIJIEHHOM BUJCOCHEMKH.

0yoym ymemo:

CO6J'IIOI[aTL ImpaBujia 0e30IMacHOCTH npu pa60Te B J'Ia60paT0pI/II/I, a Tak K€ C BUJEO TEXHUKON U

000pyI0BaHUEM;

IPOBOJUTH PCAKIIUIO C ITOJIYYCHHUEM KPHUCTAJJIIOB, M3MCHCHUEM 1IBCTA,
MOHTHPOBATL BUACO C UCITIOJIB30BAHHUEM 321M€]1J'ICHHOI71 n yCKOpeHHOI\/II CbEMKHU,

OKa3bIBaTh JPYT APYry MOMOIIb U MOJAEPKKY.

YueOHO-TeMaTHUYeCKHi I1aH MoayJisi KCHUMaeM HAyKy: Marusi XuMHH»

Konuuwecmeo wacos

N Tena Teopus Ilpakxmuxa Bcezo

1 | Anxumus «30J0TOH IECOKY 2 4 6

2 | Anxumusa «Erumerckast HOYb) 1 3 4

3 | Marus npeBpaieHus: 00ecliiBeYUBaHHE KHUJIKOCTH 2 4 6

4 | Anxumus «DapaoHoBwI 3Meny. [loaBeIeHNE UTOTOB 1 3 4
HToro yacos 1no MoayJio: 6 14 20

Teopusi. Anxumuss u anxumuku. Iloucku nerkoro cmoco0a MOMY4YeHHs 30J70Ta M3 MOAPYUHBIX

Conep:kanue y4e0HOTo MOIYJIst
Tema 1. Anxumus. «30J10TOH MECOK.

BellecTB. Peakums KpucTajllIn3alluu.

IIpakTuka. [IpoBeneHne n cbeMka onbiTa «30J0TON MecOK». MoHTax Buaeoponnka. CocTaBlIeHHE
Y 3aIuch peur 11 Buaeo. CoequHEeHNe 3ByKa U BUIEOPAIa.

Tema 2. Anxumus. «KErmnerckasi HoUb»




Teopusi. Jlerenna o coOBITHSX, TONYyYMBIIMX Ha3BaHue «Erummerckas Houb». Peakius
B3aMMO/JICUCTBUS 0/1a U Kpaxmaa.

IIpakTuka. IIpoBenenne u cbemka omnbiTa «Erunerckas HO4b». 3aMe[JIeHHAs cbeMKa. MOHTax
Buicoporka. CocTaBlIeHUE U 3aMUCh peun i Bujeo. CoelMHEeHuE 3ByKa U BUACOpsaa.

Tema 3. Marusi npeppamenusi: ooecuBeYMBaHUE JKUTKOCTH.

Teopusi. KonebarenbHble peakliid B XUMHH.

IIpakTuka. [IpoBeneHue u cheMKa ONbITA ¢ U3MEHEHUEM L[BETa XKHUJKOCTHU. 3aMeICHHAs! ChbEMKA.
VYckopeHnHas cbeMka. MoHTax Buaeopoinka. CoctaBieHue U 3aUcCh peur 11 Buaeo. CoennHeHne
3ByKa M BUJEOPsIa.

Tema 4. Auxumus. «PapaoHOBbI 3Men».

Teopus. Peakuuu, HOpoucxoasiyMe npu HarpeBaHud. Peakuumum pasznoxeHus. Bo3MmoxxHocTH
nanpHenero u3ydeHus: rembl. O030p BapuaTUBHBIX OJIOKOB.

IIpakTuka. IlpoBeneHne M cheMKa ONbITa C HarpeBaHUEM. 3aMeJUIeHHas cbeMmka. MoHTax
BUJIeopoauka. CocTaBlieHHE U 3alUCh peun it Buaeo. CoequHeHne 3ByKa U BUACOpAIa.
IToaBenenune uroros moayJsi. Kpyrislii cron «CHUMaeM HayKy: Marust XMuMUN.

Y4eoublii Moy b «CHUMAaeM HAYKY: KPUCTAJLIbD)

Monyne «CHEMaeM HayKy: KPHUCTAJUIbD» BXOJHWT B BapHATHBHBIA OJOK Ha BTOPOM TOAY
oOyudenus. Moayns paccuntat Ha oOydaromuxcst 11-13 neT u paccka3bIBaeT 0 KPUCTAJUTM3AIMH KaK
0 XMMHYECKOM Tporiecce. M3ydenne naHHoro 0J10Ka MO3BOJIUT OIBITHBIM ITYyTEM YBUICTH MPOIIECC
MOSIBJICHUS M POCTa KPUCTAIJIOB, a TaKXe 3aCHATH JaHHBIM Ipollecc Ha Buaeo. B maHHbIN G50k
BXOJIAT YacChl, OTBEJICHHBIC HAa ChHEMKY, 03BYYKY M MOHTQXX BUICOPOJUKA, MOCBAIIEHHOTO TEMaM
3aHSTUU.

Heanb MoayJst — U3y4UTh MPOIECC POCTA KPUCTATUIOB U (DAKTOPHI HA HETO BIUSIOIINE.

3apaum:
JaTh MPEJACTABICHUE O CTPYKTYpPE KPUCTAUIA, IPUYUHAX €0 BOZHUKHOBEHHUS U POCTA,;
M3YYUTH (DAKTOPBI, BIUSIONINE HA POCT KPUCTAIIIOB,
naTh 0A30BbIC MMOHATHS O KOHIICHTPAIIUH, PACTBOpaX, HACKIIICHHOCTH, COJIH;
BOCIIUTATh YyBCTBO B3aUMOIOMOIIIH U MOAJIEPKKH MEXAY YYaCTHUKAMH TPYIIIIHI,
CO3/1aTh APYKECTBEHHYIO, OJIarOMPUSITHYIO, pa00UyI0 00CTAHOBKY B JE€TCKOM KOJUICKTHUBE.

O:xunaemble pe3y/ibTAThl OBJIaJeHHUs] PEeAMETHBIMH 3HAHUSAMH M YMEHUSIMU

B pesynbrare ocBoeHus moayis «CHUMaeM HayKy: KpUCTAJUIb» 00ydarolrecs

0yoym 3namy

"  YCIIOBUS KPUCTAJUIM3AIMK KaK IpoIecca;

"  MOHITHE KPUCTATU3AIUU U KPUCTATIINYECKON PEIICTKH;

"  THUIBI KPUCTALTUICCKHUX PEIIETOK;

"  TOPSIOK U NMpaBUJIA BBHIPALTUBAHUS KPUCTAJUIOB B JOMAIITHUX YCIOBHSIX.

0yoym ymemo:
"  [IPUTOTOBUTH PACTBOP, OMPEACIUTE €r0 KOHIICHTPAIIHIO,
" [OATOTaBIWBATH YCJIOBHS W OOOpPYIOBaHWE IS BBIPANIUBAHUS KPUCTAIOB B JOMAITHHX
YCIIOBUSX;

* 00paboTaTh U MPABWIBHO XPAaHUTh KPUCTAILT TIOCTIC 3aBEPIICHUS €T0 POCTa;

" MOHTHPOBATh BHJIEO C UCMOJIH30BAHUEM YCKOPEHHON CHEMKHU;

"  WCIOJIL30BaTh CTAHJIAPTHBIC 3aCTABKH JJIT OOPMIICHHUS,

"  OKa3bIBaTh JPYT JAPYTY MOMOIIb U MOJICPKKY.
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YueOHO-TeMaTHYeCKHUIi MJIaH MOAyJisi «CHMMAaeM HayKy: KPHCTAJLIbI»

Konuuecmeso uacos
Ne Tema
Teopus Ilpakxmuka Bceeo
1 | Cunue KpucTaibsl: MEJHBIH KyIOPOC 2 4 6
2 | KpacHble KpUCTaJUTbI: XPOMOKAJIMEBBIC KBACIIBI 1 3 4
3 | IIpo3paunble  KpuUCTaUIbl:  gurHapooprodocdar 2 4 6
KaJus

4 | 3enenble KpUCTALIBL: COJIb Mopa 1 3 4

HToro yacos 1o MoayJio: 6 14 20

Coaepxanue MoayJIst
Tema 1. CuHue KPUCTAJLJIbI: MeIHBIN KYyNOPOC.
Teopusi. Conu Metainos. Kpucramiueckas pemerka MmeramioB. PactBop. HacelieHHsiii pacTBop.
3arpaBka. BausHue 1aBineHus Ha pocT KpUcCTalia.
IIpakTuka. BeipamBannue KpucTajuia u3 Meau cepHokucioi. Cremka (oTopsaa ¢ OJHON TOYKH B
JUINTEIIbHOM BPEMEHHOM OTPE3KE.

Tema 2. KpacHble KpUCTALIbI: XPOMOKAJIHEBbIE KBACIHbI.

Teopusi. Kpucrammoruaparel. Conu nByx u Oenee metayioB. [lonmyueHue B MpOMBINUIEHHBIX
YCIIOBHSIX IPU NTOMOILY KUCIIOT. BiausiHue BIaKHOCTH HAa pOCT KPUCTALIa.

IIpakTuka. BripamyBanue kpucrania u3 coyiell kaiaus U xpoma. CbeMmka GoTopsiia ¢ 0HON TOUKU
B JUIUTEIIBHOM BPEMEHHOM oTpe3ke. CocTaBiieHre CLUEeHapus JUisl HAYYHOTO pOJIHMKA.

Tema 3. [Ipo3paunble KpUCTAIBI: TUTHAPoopTOodochaT Kaaus.

Teopusi. Comu wMeramwioB. Ilpomecc pactBopenus. llepenacwilieHHbINM pacTBop. Brusuaue
TEeMIIepaTypbl Ha POCT KpUCTALIA.

IIpakTuka. BeipamuBanue kpuctauia u3 MoHogocdara kanus. Cremka GoTopsiia ¢ OJHOW TOUKU
B JUINTEIIbHOM BPEMEHHOM OTpe3ke. MoHTax.

Tema 4. 3esieHble KpucTALIBI: 0L Mopa.

Teopus. [Iporecc kpucrammzanui. 3aBHCUMOCTh pa3Mepa KpUCTalla OT BpEMEHH €ro pocTa.
IIpakTnka. BeipamuBanue kpucramia u3 coan Mopa. HamoxeHue 3Byka Ha BHAEO IOPOXKKY.
Odopmienne BUIEOPOIMKA C TTOMOIIBI0 TOTOBBIX 3aCTABOK.

IHonsenenue nroroB moay.as. Kpyrisiii cton «CHuMaeM HayKy: KpUCTaJLIBD».

Y4eOHbl1it Moy b «CHUMAaeM HAYKYy: ra3bD)

Monyns «CHuMaeM HayKy: ra3bl» BXOAMT B BApUATUBHBIN OJ0K Ha BTOPOM IOy oOyueHHs.
Monyne paccuutan Ha oOywarommxcs 11-13 et u pacckasplBaeT O raszax M razoBoil 000104Ke
3eMJIH, JEMOHCTPHPYET BaXKHOCTh T'a30B B BOSHUKHOBEHUH U PA3BUTUU KU3HU Ha HAIlleH IJIaHeTe, a
TaK K€ 3HAKOMHT C UCIOJIH30BAHNEM T'a30B MPOMBIIIIEHHOCThIO. B cocTaB maHHOTO 0JIOKa BXOMIST
4achl, OTBEJICHHBIE HA CbEMKY, 03BYUKY U MOHTaX BUJICOPOJIMKA, IOCBALIEHHOT0 TeMe OJI0Ka.

Heab MoayJisi — TO3HAKOMUTH OOYYarOIIUXCS ¢ OCHOBHBIMH Ta3aMH, MTPAIONIMMHA BAXKHYIO
POJIb JUIS ’KU3HU HallleH MIaHeThl U paboThl MPOMBIIUIEHHOCTH.
3apaum:
1. 3akpenuTh OCHOBBI I'PaMOTHOH BHJICOCHEMKH, OOpPaOOTKM M CO3JaHHUS KOPOTKOMETPaXKHBIX
BHU/ICOPOJIMKOB O HAyKe.
JaTh MpeJCTaBIeHNe 00 OCHOBHBIX T'a3axX, UX HA3BaHUSIX U CBOMCTBAX;
BOCITMTAaTh YyBCTBO B3aMMOIIOMOIIHN Y MOJACPKKH MCKIAY YHAaCTHUKAMU I'PYIIIBI;
CO3J1aTh JIPY>KECTBEHHYIO, O1aronpusTHYI0, pabouyto 00CTAaHOBKY B IETCKOM KOJUIEKTHBE.
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O:xunaemMble pe3y/bTaThl OBJIaJeHHUs MPEeAMETHBIMH 3HAHUAMH M YMEHUSIMU

B pesynbraTe ocBoeHus Moayis «CHUMaeM HayKy: Ta3bl» o0ydaronmecs

0yoym 3nampy '
" [OHSTHE ra30B U UX BUJbI, BAXKHOCTh ra30B B Pa3BUTHH U CYIIECTBOBAHUH KU3HU Ha 3eMIIE;
" [IYTH HOJIy4CHHS HEKOTOPBIX Ira30B;
"  0COOCHHOCTH PENOPTANKHON CHEMKH,
" [paBWJia MOBEACHUS MIPHU YTEUKE ra3o0B.

0yoym ymemo:
"  [IPOBOAMTH PEAKLUU C [TOJIyUEHHEM KHUCIIOPOJIa, BOJOPO/a, YIVIEKUCIOr0 rasa, a3ora,
"  OTJMYATh U BBICTPAUBATh TAKTHKY [TOBEACHUS [IPH OTPABICHUU Ta3aMH;
" MOHTHUPOBAThH PEMOPTANKHOE BUJICO;
"  OKAa3bIBaTh JPYT JAPYTY MOMOIIb U MOAECPKKY.

YueOHO-TeMaTH4YeCKHii M1aH MoayJisi «<CHUMAaeM HAYKYy: ra3bby

o Tena Konuuecmeso uacog
Teopus Ilpakxmuxka Bcezo
1 | Kucnopon 2 4 6
2 | Bogopon 1 3 4
3 | Yrnekucunelii ras. 2 4 6
4 | Azor 1 3 4
HToro yacos 1no MoayJio: 6 14 20

Conep:xanue yueOHOIro MoayJist
Tema 1. Kucsopon.
Teopusi. Uto Takoe kucinopon. Ero coeaunenus. Ponb kucimopona B pa3BUTHU >KM3HH, HAYKH,
IIpOMBINUIEHHOCTH. [IpaBuiia noBeaeHus npu yreuke razo. PenopraxHas ceeMka.
IIpakruka. Ilonyyenue kuciaopojga OMNBITHBIM IMyTeM. PaboTa Haj CIOKETOM pPEmOpPTaKHOTO
posnka. CbeMKa SKCIIEpUMEHTa Ha BUJIEO.

Tema 2. Bogopon.

Teopusi. Uto Takoe Bojopona. Ero coenunHenus. Pomb Bomopoia B TPOMBIIUIEHHOCTH U
MMOBCETHEBHON JKM3HU.

IIpakTuka. Ilonydenne BogOpoAa ONBITHBIM TyTeM. CbeMKa OJKCIEPUMEHTa Ha BHJEO.
CocraBiieHue 1 3aMuch peuu i Buaeo. PaboTa Hax clieHapueM.

Tema 3. YruekucJaslii ras.

Teopusi. Coenunenuss B rasax. OmacHble M Oe30macHble rasbl. JKoOJOrMueckas OoOCTaHOBKa B
r.Tonearru. Po3a BeTpoB. YTiIeKUCIbIN ras.

IIpakTuka. IlpoBeneHne U cbeMKa OINbITA MO MOJYYEHHUIO YIVIEKHCIOro ra3a. MoHTax
BUJICOPOJIUK