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Pa3nes 1 «Komniekc 0CHOBHBIX XapaKTepPUCTHK 00pa30BaHUsD
1.1. HamnpaBJjIeHHOCTb.

HampaBieHHOCTb IpOrpaMMBbl: €CTECTBEHHOHAYYHas!.

[Tporpamma «XuMHUS M KM3Hb» IpEIHA3HAUYEHA JJs MPOBEJCHUS 3aHATHH, HE BXOJAIIUX B
paMKH OCHOBHOH 0Opa3oBaTeNbHON JESATEIBHOCTH (B pPAaMKH OCHOBHBIX 0O0pa3oBaTEIbHBIX
nporpamm (y4eOHBIX IIJIaHOB), (heepabHBIX TOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOR).
[IporpaMMa OpuEHTHMpOBAaHA Ha pa3BUTHE TBOPYECKUX CIIOCOOHOCTEH ydaluxcs, JAaerT
BO3MOXHOCTh ~ 3aHMMAThCsl ~ HAyYHO-HUCCIIEZIOBATENIbCKOM  JIE€ATENBHOCTbIO,  NPUBUBAET
IIPAKTUYECKHE YMEHMSI U HABBIKU 110 IIPOBEJICHUIO DKCIIEPUMEHTOB.

1.2. AKTYyajJbHOCTb.

B cucreme ecrecTBeHHOHay4yHOro oOpa3oBaHMs XHMMsSI 3aHHMAeT BaXXHOE MECTO,
OIpesieNIsIeMOe POJIbI0O XMMHUYECKOH Haykyd B ITO3HAHMM 3aKOHOB IPUPOJbI, B MaTepHaIbHON
KU3HHU OOIIECTBA, B PEHICHNUH III00ATBHBIX MPOOIeM YeloBe4ecTBa, B (POPMUPOBAHUN HAYYHOU
KapTUHbl Mupa. JlomonHuTenbHas o0meoOpa3oBaTeNpHas MporpaMmMa «XUMHUS M KU3HbY
co3JaHa, YTOObl B IIpPOLIECCE MOJYYEHHUS JOMOJHUTEIBHOTO XMMHMYECKOTo 00pa3oBaHUs
yyaluecs: npuoOpeny XMMUYECKUE 3HaHUS O 3aKOHAX M TEOPHUSAX, OTPaXAIOUUX OCOOCHHOCTU
XUMHYECKOH (OPMBI JIBHKCHHS MATE€pHH, NPUOOPETH YMEHUS M HaBBIKM B TIOCTAHOBKE
XMMHUYECKOI'O 3KCIIEpUMEHTa, B paboTe ¢ HaydHOH M CIPaBOYHOHN JMTEpaTypod, Hay4MIIUCh
JieNlaTh BBIBOJbBI MPHUMEHUTENBHO K KOHKPETHOMY Marepuainy U Ooisiee o00liue BBIBOAbBI
MHUPOBO33PEHUYECKOT0 Xapakrepa. M3yueHne XuMHUM ITOMOIaeT MOHATh O0IMe 3aKOHOMEPHOCTH
npolecca No3HaHUsI IPUPOIbl YETOBEKOM, METO/Ibl AHAJIOTUHU U SKCIIEPUMEHTA, aHAJIU3 U CUHTE3
HO3BOJISIIOT IMOHATH HAayKy BO BCEM €€ MHOroo0pazuu. XHUMHUYECKHE 3HAHUS HEOOXOJUMBbI
yyaluuMmcsi B TOBCEJHEBHOM JKM3HM, NPOU3BOACTBEHHON JEATEIbHOCTH, IPOJOJIKEHUS
00pa30BaHus U NPaBUIbHON OpUEHTALMU TIOBEACHUS B OKpY Karolle cpee.

1.3. Ileparormyeckas 1ejaeco00pa3HOCTbh.

CopneprxaHue JOMOJHUTENBHOW 00pa3oBaTeNbHOM NPOrpaMMBbl aKTyaJlbHO U C TOUYKHU

3peHuss peanuzauuyd  KoHuenuuu — pa3BUTHS  JIONOJHUTENIBHOTO  OOpa3oBaHMsl  JieTel
(pacniopsikenne [IpaButenbctBa Poccuiickoit @eneparuu ot 4 centsiops 2014 r. Ne 1726-p),
KOTOpasi HalleIMBaeT Ha «CO3/1aHH€ HEOOXOJUMBIX YCJIOBUHM Ui JIMYHOCTHOIO pPa3BUTHUS
y4aluxcsi, HTO3UTUBHOM COLMAIN3ALMHU U TPOPECCHOHATIBHOIO CAMOOIIPEICIICHUSI.
[Tporpamma «XuMHS M KU3HB» JAET ydyallMMCsS BO3MOXKHOCTb BBIOpaTh Mpoduib oOydeHus,
HOTIOJIHUTh 3HAHUS O MpO(eccHsx, pacIIUpUTh 3HAHHS MpeaMeTa XUMHH, HEOOXOIUMbIe IS
MOJIyuyeHUsl JanbHeiiimero oOpa3oBaHus. UMaes JHMYHOCTHO-OPHUEHTHPOBAHHOIO TMOJXOAA,
3aJI0)KEHHasT B OCHOBY IIPOIpaMMBl, JOINYCKAa€T BO3MOKHOCTb IIMPOKOIO BapbUPOBAaHUS
yueOHOro Marepuajia IeJaroroM IMpH €ro KOHKPETH3allH, CO3JaHUEe WHAMBHUIYaJTbHBIX
00pa3oBaTeNbHBIX MAPIIPYTOB.

@®opMHUpOBaHUE TyYMAHUCTUYECKUX U  DKOJOTMYECKHX MPEJCTaBICHUN  SBISETCS
Ba)XHEHIIeH 3amayeil xumuyeckoro oOpaszoBanus. I[Ipeagmerom wu3ydeHHs B NpeAsIOKECHHOH
porpaMMme SIBJISIETCS HE MPOCTO XUMHS, a XMMHUSL 10 OTHOIICHHIO K YeJIOBEKY U MpPHUPOJE,
3HAUEHUE paA3JIMYHBIX BELIECTB B INPUPOJHBIX 3aKOHOMEPHOCTSAX M B JKU3HU 4eJOBeKa. B
nporpaMMe OOJbIIOE 3HAYEHHE MMEIOT MEXIIPEIMETHbIE CBSI3U C JAPYTUMHU y4eOHBIMU
JTUCLHUIUTMHAMU: Ouosiorueit, reorpaduei, sxonoruei, ¢pusznkoil. Takum oOpa3oM, npeanaraemast
nporpamMma «XuMUS U KU3HbY» HalpaBlieHa Ha pealn3aliio OCHOBHBIX MW HOBOW KOHLENLUU
XUMHUYECKOTo 00pa30BaHus: a) 0)KUBJICHHE SKCIIEpUMEHTa: (popMUpOBaHNE YMEHHUN oOpamaTbes
C BEIIECTBaMH, OMOJIOTMYECKUMH ¥ XUMHUYECKUM JIAOOpaTOpHBIM 000pYyJ0BaHKE, TPOCTEHIINMU
npobamu; 0) NMpHOOIIEHHE U pa3BUTHE Yy YUaIIUXCs MCCIEI0OBATENbCKUX YMEHUH; B) OTXOJ OT
ype3MepHOil aO0CTPaKTHOCTH XHWMHUH, YCUJICHHE TMPHUKIAJAHON HaNpaBIeHHOCTH; T) IIOKa3
TEH/ICHIIMY MHTETPAIlM CMEXHBIX HayK: OMOJIOTHS, XMMHUH, reorpapuu, GU3UKU U JIp. C IEIbI0
CO3/IaHMsI LIEJIOCTHOM KapTHHBI OKpykaromero mupa. [Ipeanmaraemas nporpamma «XuMmus u
KU3HBY» pa3BHUBAET CUCTEMY 3HAHUI O MHpE, IPUBUBACT MPAKTUYECKHE YMEHHS M HABBIKH IO
IPOBEICHUIO JKCIepuMeHToB. IIporpamma 1aer BO3MOXKHOCTh Ppa3BUBATh TBOPUYECKUE
CHOCOOHOCTH YYalMXCs, 3aHUMAThCsl HAYyYHO-HCCIIEOBATENbCKON JEATENbHOCThIO, TTOBBICHTD



OOIIECTBEHHO-TIONIE3HYIO HAMPABICHHOCTh JAEATEIbHOCTH OOBEAMHEHUS JOIMOJHUTEIHHOTO
oOpazoBaHwUs.

1.4. OrauvuTe/ibHbIe 0COOEHHOCTH IAHHOM JONOJHUTEILHOI 0011e00pa30BaTeIbHOM
NMPOrpamMMbl OT y:Ke CYLIeCTBYHIIUX POrpaMm

JomonHuTenbHasE 00mIe00pa3oBareipbHas MporpaMMa «XWUMHUS € IKU3HBY SBIISCTCS
MIPaKTUKO-OPUEHTUPOBAHHON. 3HAUMUTENbHAs pPOJIb B MPOrpaMMe OTBOJMUTCS XHUMHUYECKOMY
JKcTiepuMeHTy. Ha 3aHATHSX  BBINOJHSAIOTCS  3aHUMATENbHBIE U HCCIEIOBATEIIbCKUE
71a00paTOpHbIE OMBITHI, KOTOPbIE HE BCErja MOTYT MPOBECTH YYalllMecs B paMKax MIKOJIbHON
nporpamMmbl. XHUMHYECKUN HKCIEPUMEHT MPUMEHSETCS Y4YallUMUCS [UJIi YCBOCHHSI HOBBIX
3HAHUU, TOCTAHOBKHU Ie€pe/l HUMU MO3HABaTEIbHBIX IpobiieM. Perienne ux ¢ MCHoib30BaHUEM
OKCIIEPUMEHTA CTAaBUT Y4YAlIUXCA B IIOJOXKEHUE HCCIeNA0BaTelied, YTO, KaK IIOKa3bIBAET
MIPaKTHUKa, OKa3bIBAET MOJIOKUTENBHOE BIUSIHUE HA MOTUBALIMIO U3YYEHUSI XUMUU.

Baxxnoii 0cOOEHHOCTBIO MPOTPAMMBI SIBJISIETCSI Y4€OHO-UCCIIEI0BATENbCKAs JIEATEIbHOCTh
yualxcs, OpraHu30BaHHAs Yepe3 WHIAUBUAYalbHbIE O0pa30BaTENbHBIE MapUIIPyThl WIH B
paMKax Hay4HOro OOIIeCTBa Yy4daluxcs. Y4ueOHO-HCCIIEeI0BATENbCKasl IESTEIbHOCTh HMEET
0coboe 3HaueHUe elie M MOTOMY, YTO 3aHATHUS MPOXOASIT HE TOJNBKO B CTEHaX KaOWHETOB U
nabopaTopuii, HO U B IPUPOIHBIX YCIOBHSIX, TJIE YIAIIUECs IPOBOIST HAOIIOICHHUs, 0TOOp MPoO,
cOop marepuania Uis SKCIEPUMEHTAIbHBIX HCCleqoBaHui. Pe3yiapTaTtoM Takoil nesaTeinbHOCTH
SBJISIFOTCS.  BBITIOJTHEHHBIE  YYAIIMUMHCS HUCCJIEI0BAaTENIbCKUE PAOOThI, MPOEKTHI, JOKJIAJBI,
pedeparbl, KOTOpbIE YydYalluecs MPEACTaBISIOT Ha HAyYHO-TPAKTUYECKUX KOH(PEPEeHLHUsX,
KPYTJIBIX CTOJIAX U APYTHX MEPOTNPUITHSIX PA3IMYHBIX YPOBHEH.

Peanuzamus mporpamMmbl «XHUMHS M KH3HB» OCHOBBIBACTCS Ha OOIIEIUAAKTHYECKHUX
MPUHIUIIAX JTOCTYIMHOCTH TOCIEAOBATEIIbHOCTA, CUCTEMHOCTH, CBSI3M TEOPHUH C TPAKTUKOM.
Oco000 akTyalnbHBIMU IIPU PeaATU3aALUN TPOTPAMMBI IPU3HAIOTCSA CIEIYIOIINE TPUHIIMIIHI.

1) Ilpunyun nayunocmu GOPMHUPYET y YyYAIIUXCs TOHSITHS 4Yepe3 PACKPhITHE MPHUYUHHO-
CIIEICTBEHHBIX CBS3€H SIBICHUI, MPOIIECCOB, COOBITUI; MPOHUKHOBEHHUE B CYIIIHOCTH SIBICHUN U
COOBITUM; PACKPBITUS HMCTOPUU PA3BUTHS KYJIbTYpbl, OOpPHOBI TEHACHIIMI; OPHUEHTAIIMH Ha
MEXIUCITUTUTMHAPHBIC HAYYHBIE CBA3KH.

2) Ilpunyun cessu o0byuenusi ¢ JHCU3HbIO PEATM3YETCS Yepe3 HCIOJIb30BAaHUE Ha 3aHATHSIX
JKU3HEHHOTO OTbITa YYaIIUXCs, MPUOOPETEHHBIX 3HAHWW B MPAKTUYECKON JEATEIHHOCTH,
PACKpBITHE MTPAKTUYECKOW 3HAYMMOCTH 3HAHUI.

3) Oxkonocuueckuu npunyun TOMOXET OOYYAIOUIMMCS YrIIyOMTh 3HAaHHS O B3aUMOCBS3H
OpraHu3Ma C OKpPYXalollled Cpefoi, 3aJ0KUTh OCHOBBI MPABWIBHOTO MOHMMAHHS BOIPOCOB
MPUPOJIBI, HANIPABJICHHBIX HA pEHIeHHE MPOOJEeMbI 3alUThl BOCCTAHOBUTEIBHBIX MEXaHU3MOB
Ouocdepsl OT pa3pylIeHHs, OPraHU30BaTh MPAKTUYECKYIO JIEATETLHOCTh IO OXPaHe MPUPOIbIL.

4) Tpunyun sepucmuyueckoll cpedbi O3HAYACT, YTO B COIHATBHOM OKPYKECHHH TOMUHHUPYIOT
TBOPYECKHE Hauajga IMPU OPTaHHU3allid JEATeIbHOCTH 0o0benuHeHus. [Ipu 3ToM TBOpUECTBO
paccMaTpuBaeTCsl Kak HEOOXOAMMas COCTaBJSIONIAs JKU3HM KaXKJIOTO 4YelloBeKa M Kak
YHUBEPCAIbHBIN KPUTEPUN OLEHKH TMYHOCTU U OTHOILIEHUW B KOJIJIEKTUBE.

5) Ilpunyun npupodocoobpasnocmu. BocnuTaHue IOMHKHO OCHOBBIBATHCS HAa HAYYHOM
MOHMMAHUU €CTECTBEHHBIX U COIMAIBHBIX MPOIECCOB, COTIACOBBIBATLCS C OOMIMMH 3aKOHAMHU
pa3BUTHS YeJIOBEKa COOOpPa3HO ero moiyy u Bozpacty. OOpazoBaHUE CTPOUTCS B COOTBETCTBUH C
MPHUPOJIOi peOeHKa, ero MCUXHUUECKON KOHCTUTYIIHEH, ero criocobHocTs M. CoaepkaHue
MporpamMMbl JTOJDKHO OBITH O€30macHBIM, I1e7eCO00pa3HbIM, copa3MepHbIM. OcCyIecTBIeHNE
JTAHHOTO TPUHIMIA JA€T BO3MOKXHOCTh MOCTPOUTH «UHAMBUIYAIbHBIE MapLIPYThD» KaKIOMY
oOydaronieMycst 00beqUHEHHs. DTO B CBOIO O4YEpelb OTKPHIBAET OYEBUAHbBIE IUIIOCHI:
MICUXHUYECKOE 37I0POBBE, OTCYTCTBHUE KOMIUIEKCOB, TTYOOKHE W MPOYHBIC 3HAHUS U yYMEHUS B
COOTBETCTBUH C MHTEPECAMH, 3aIIPOCAMH JIUIYHOCTH.

6) [Ipunyun unmeepamusHocmu TPEAIIONaracT BKIIOUYCHUE B 00pa30BaTEIbHO-BOCITUTATEIILHBIH
MIPOLIECC 3HAHUII 110 IKOJIOTUH, OMOJIOTUH, UCTOPHH, KPAeBEIACHHIO, 3TUKE, JIUTEPATYpE.

1.5. Anpecart nporpamMmsi.



[IporpamMa HampaBieHa Ha (opMHpOBaHHME YMEHHH W HaBBIKOB y aeredt 14-16 mert.
KonuyectBo nereli B rpyrre ot 7 10 15 genosek.

1.6. YpoBeHb nporpamMmsl, 00beM 1 CPOKH.

[Iporpamma paccuntana s aeteit 14-16 ner, mpoaoKUTEIbHOCTRIO 1 To/.

[Tpununun nHabopa B 0OBeAMHEHHsS CBOOOJHBIN: MPHUHUMAIOTCS BCE JETH, >KEJIArOIIUe
oOyudatbcs 1O JaHHOW mporpamme. [pynmbsl (QOpMHPYIOTCS C€  y4eTOM HMHTEPECOB U
notpedHocTel pedsT. Ilocne nmpoBeaeHUs MPeABAPUTEIBHOTO coOeceI0OBaHUs ONpeeNnsieTcs, Ha
KaKoM ypoBHE Oy/IeT OCBauBaThCs MporpamMma: yriiyoJeHHOM WM Y4eOHO-HCCIIe10BATEIbCKOM.

1.7. ®opma o0yveHus.

Ounast, T.k. oOydenuwe ocymectBiasiercs B MOY COII Ne 10 mo ycraHOBIEHHOMY
pacnyCcaHuIo NIPH B3aUMOJEHCTBUH NIEAArOr-yUEHHK.

1.8. Pexum 3aHATHI.

[Iporpamma paccumtana qis nereit 14-16 net Ha 1 roxg oOyueHus. 3aHsTHE MPOBOAUTCS
oJuH pa3 B Henento. [IponomkutensHocTs 3ausaTus 40 + 40 MunyT.

1.9. OcobennocTu opranuzanuu 006pa3oBaTeIbLHOIO Mpolecca.

OcHoBHOH (opMOIl opraHuzanuu o0Opa3oBaTENBLHOrO IMpollecca MO JaHHOW Mporpamme
SIBIISIETCS 3aHATHE, HO TIPEIYCMOTPEHO PETYIISIPHOE BKIIOYCHUE TaKuX (OPM, KaK JeJIoBast Urpa,
9KCKYpCHs, TPEHUHI, JUCKyccus, ne0arbl, KOH(EpeHLUs, CcaMOCTOsTelbHas pabora
00y4aromuxcst 0 BHIOPAaHHBIM TEeMaM, WHAMBHyalbHBIC U TPYIIOBbIE KOHCYIbTAlUH. JlaHHBIC
(dbopMBI IOMOTAIOT aKTUBH3UPOBATH OOydeHHE, MPUIIAB €My HCCIEI0BATEIbCKUN, TBOPUECKHIA
XapakTep, U TakuM oOpa3oM IepelaTh MHUIMATUBY B OpPraHU3allMM CBOEH I103HaBATEIbHOMU
JESTENIbHOCTH B PYKH 00YYaroIINXCS.

Jlns moBbIIeHUST 00pa30BaTEIBLHOTO YPOBHS M MOJYYSHHS] HABBIKOB MO MPAKTUYECKOMY
WCIIOJIB30BAHNIO TIOJYYEHHBIX 3HAaHWM, NPOTPaMMOM IIPEeLyCMaTpUBAETCA IPOBEICHUE psaa
7ab0paTOPHBIX W TPAKTUYECKUX pabOT, KOTOphIE MJODKHBI TMPOBOJUTHCS B CIELNHUAIBHO
000pyTIOBaHHON XMMHUYECKO JIa00OpaTOPUH WIIM KaOWHETE.

XuMuyeckasi 1abopaTopusi, a Takke KaOMHET XUMHUH SBISIOTCS 30HAMH OCOOOTO PHCKa,
IMO3TOMY HE TOJBKO Ha HIEPBOM, HO W Ha BCCX IMOCICAYIOIINX 3aHATHUAX CICAYCT YACIIATH
MpHUCTaIbHOE BHUMAaHUE BOIPOcaM 0€30MacHOCTH TPy, MPaBHIaM OOpalleHUus ¢ XUMUYECKUM
060py]10BaHI/I€M N pPCaKTUBaMH, MHNPOBOJUTH HWHCTPYKTAXKH, ACMOHCTPUPOBATHL OTACIbHBLIC
MPUEMBI, OMHPAsCh MPU STOM HAa HOPMATUBHBIE JOKYMEHTHI, UMEIOIIHECS B 00pa3oBaTeIbHOM
yupexJeHuu. BpinonHeHue naboOpaTOpHBIX M MPaKTHYECKHX pabdoT JaeT BO3MOXKHOCTh
yUaIIIMCsl CAMOCTOSITETIFHO OTKPBIBATH I C€0sl 4TO-TO HOBOE, JIENaTh BBHIBOJIbI, aHATH3UPOBAThH
CUTyalluI0 C BBIABHMIKCHHUECM THUIIOTE3, YTO BCACT K Oonee FJ'Iy6OKOMy YCBOCHHUIO XUMHYCCKUX
MOHATUHI U IIPOLIECCOB.

[Tpu BBIOOpE POPM M MPHUEMOB OpPraHU3AIMHU MTpoliecca O0yUEHHs CIelyeT YUYUTHIBATh, YTO
JaHHasi MporpaMMma HOCHUT IMpPaKTHYECKHX XapakTep. TeopeTnueckue CBEACHMsI yCBAaUBAIOTCS
JeTbMHU B XOJIe MPAKTUYECKOH paboThl, BBIMOJIHEHHU MpoeKkTa Wi Oecen ¢ negaroroM. OueHb
3G(HEeKTUBHO MOXKET ObITh HCIONB30BAaH MPOEKTHBIM MeToJ O00y4deHHs, OCOOEHHO IpHU
peanu3aluyu KypcoB BapuaTuBHOro Oioka. TeopeTnueckas 4acTh MpearosaraeT MosiCHEHUE 1o
KOKIOW TeMme, a TakKe 3aciIylIMBaHHE U OOCYXJEHHE COOOIIEeHUH, 3apaHee MOATOTOBICHHBIX
yuanmmucs. (MoOXXHO BKIIOUHTh B  «May3bl OTABIXa» DIEMEHTHl 3aHHUMATEIbHOCTH:
pasrajiplBaHHE€ KpOCCBOPIOB, PEeOyCOB, BUKTOPHUHBI, WUIPbI, MPOCMOTpP cCilaigoB u T.1.) B
MPAKTUYECKYIO (PKCIEPUMEHTaIbHYI0) YacTh BKIIOUYEHBI TAKUE BHUIBI pa0bOT, OMBITOB, KOTOPHIE
COOTBETCTBYIOT BO3pAacTHOMY ypoBHIO neTed 9 kmacca. [Ipennmaraemass MeToaMKa BBITOJTHEHUS
IKCIIEPUMEHTAIBHBIX PabOT MOCTymHA Ui OOBIYHOM MIKONBHOM Jlaboparopuu U HE TpedyeT
JOTIONTHUTEIBHBIX MaTepuaibHBIX 3aTpaT Ha MpUOOpeTeHrne O0O0OPYAOBAHHUS M PEAKTHUBOB.
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VYBiekarenbHble XWMHYECKHE OIBITHI C TPUPOAHBIM MaTepUajoM, COOpaHHBIM CaMHMHU
yUalIUMHCS, 1 MaJ€HbKHE «OTKPBITUS» HE TOJBKO PACIIUPSIOT KPYro3op, yriayOousioT 3HaHUS,
HO M BOCIIUTHIBAIOT JIIOOOBH K POAHON MPUPOZE, CBOEMY Kpalo, a 3HAYUT OEpeKHOE OTHOIICHUE
K Hell. A coyeTaHue pa3BUTOrO MHTEpeca K HCCIEAOBATEIbCKUM YMEHUSIM SIBISIETCS OCHOBOI
U JanpHeimed npodopuenTanmuy ydamuxcs. [Iporpamma, yBsi3pIBaromiasi BOIPOCH XUMHH,
Ouosoruu, reorpaduu MO3BOJISET MOKA3aTh B3aMMOCBA3b HAYK M IPOU3BOJCTBA, HALIETUBACT U
NoOY)KJIAaeT y4alllUXCsl Ha PEUICHUE aKTYaJbHBIX 3KOJOTMYECKUX, SKOHOMUUYECKUX U ChIPHEBBIX
npobiieM Hamiero Kpas. TBOpUeCKM NHpPOAYMAaHHBIM MOJIXOJ K OpraHu3alydd M IPOBEICHHUE
3aHATUM BOCHMTBIBAET Y4YaLIUXCS B JYXE CO3HATEJIBHOTO OTHOLIEHWS K Jelly, IpHOOIaeT K
YTEHUIO JIOTIOJHUTEIBHOW JUTEpaTyphl, CAMOCTOSITEIbHOMY TOUCKY M BHJIHWMBIM pe3yJibTaTaM
CBOETO TBOPUYECKOI'O TPyAA.

1.10. Hes» nporpaMmsl.

OCHOBHOH II€NIBI0 IIPOTPAMMBI SBJISIETCS PACUIMPEHHE KPYro3zopa OOYYaroLIUXCS IpU H3y4YeHHU
XUMUYECKHX SIBICHUH, IPOUCXOAAIINX B OKPY>KAIOILIIEM HaC MUPE.

1.11. 3apaum nporpamMmsl.
JUi1s1 BBIIOJTHEHUS. IOCTaBJIEHHOM 11€7TU PEeIaloTCs cielyronue 00pa3oBaTeabHble 3a/1a41:

O0yyaromue:

- pacliupATb NPECACTABIICHUA YHallIUXCA O CBOMCTBAX XUMHUUYECKHUX BCIICCTB,
= COBCPHICHCTBOBATH SKCIICPUMCHTAJIbHBIC YMCHU,

- paciupsTh NPEJCTABICHUS yYaIMXCS O MPUMEHEHUU XUMHYECKHX 3HAHUN B OKPY)KAIOILEM HAC
MUDpE.
- CIIOCOOCTBOBATH y/IOBJIETBOPEHUIO JTMYHBIX MTO3HABATEILHBIX HHTEPECOB.

Pa3BuBaromme:

- pa3sBUBATb MHTCPEC K HAYKE XUMUU;
- pa3BuUBAaTh XUMHUYCCKOC MBIIIJICHUA U IIPOCTPAHCTBECHHOC BOO6pa)KCHI/I€;
- pa3BuUBaTh TBOPUYCCKHUC CITOCOOHOCTH ydamuxcs npu OGy‘ICHI/II/I XHUMHH,

BocnurareiabHnbie:
- BOCIIUTHIBATH Y AETEW YCTOMYMBBIN MHTEPEC K U3YUYECHUIO XUMUM,

- COBEPILIEHCTBOBATh yMEHHUE paboTaTh B KOJJIEKTHBE;
- IPUBUBATh HABBIKM CAMOCTOSATEILHON paboTaTh C pa3IMYHBIMU HCTOYHUKAMHU HH(OpMAIINH.

1.12. Copep:xanue nporpammsi ( 1 mosyroaue)



I. Beenenue. ""Mup Tak HHTepeceH, HO KaK ero NoHAThH?"

Teopusa (yznybnennsiit yposens). Jlapaiite nmozHakomumcs. [IpeseHtanmsi Kypca: Iedu W 3a/ayd,
opraHmM3anys 3aHATHN U uX crieruduka. [Ipeamer xumun. [Ipoucxoxaenue cinosa "xumus'". Mecrto
XUMHH CPEIN HAYK O IMPUPOJE.

Jlononnumensno meopua y4eOHO-UCC1e006aMENbCKUIL YPOGEHb. XUMHUS - SKCIIEPUMEHTAIbHAS
HaykKa.

Ilpakmuka (y2nyodaennsiil ypoeens). 3HAKOMCTBO € rpymnoil. MTHCTpyKTax 1o npaBujiaM MOBEACHUS
Ha 3aHATusAX. [Ipaktuueckas pabora «3HaKOMHMCS C XHMUYeckod Jaboparopuei, ee
o0opynoBanuem, ¢ mnpaBwiaMu Oe3onmacHocTH B Hei». Koncynbramms «OdopmiieHne MnpoeKTHOM
TATKW».

[ononnumenvno npakmuxa yueoHo-ucc1e008amebCKuil YPOGEeHb. Cocranienue
WH/IMBHIyaJIbHOTO IIJIaHA IPOEKTHOM EATEIbHOCTH Ha TO/.

I1. CBoiicTBa BemecTBa.

Teopus (yenyonennsiit yposens) BemectBo u teno. BemectBa Bokpyr Hac 1 B Hac camux. CBOMCTBa
BELIECTB: arperaTHoOE COCTOSHUE, LIBET, 3alax, 3JEKTPONPOBOJHOCTb, TEIUIONPOBOAHOCTh M T.[.
3aueM HYXHO 3HaThb cBoiicTBa BemlecTB? KameHbp - mepBblii OOBEKT H3YyYEHHUs YEJOBEKa.
[IpeBpamenne BemiecTB Apyr B jApyra. XuMuyeckas peakius. [Ipu3Haku U ycloBHsSI TEYCHHS
XUMHUYECKUX peakiuidi. ['opeHbe - oHa M3 MEpBBIX XUMHUYECKHX PEaKIUil, U3BECTHBIX YETIOBEKY.
Poinb orust B cranoBneHun yenoseka. Jlerenasl u Mugsr 00 orue. BerecTBa roproyre 1 HETOproyue.
W3y4eHne peakly rOpeHHUs.

Hononnumenvsno meopusa yuedono-uccieoosamensvckuii ypogensy. J.1lltans - OCHOBOIOJOXKHUK
teopun (roructona. Porme M.B.JlomoHocoBa n AHT.JIaBya3be B OOBSICHEHUH DPEAKIIMH TOPCHUS.
Ilpakmuka (y2nyonennstii yposens). J1JabopaTopHbIC OTBITHI:

1. PaccmaTpuBaHue NpeaAMETOB, CIIEIAHHBIX U3 OJTHOTO U TOTO € BEIECTBa.

2. PaccmaTpuBaHue IPEMETOB, CIETaHHbBIX U3 Pa3HbIX BEILECTB.

3. PaccmaTpuBaHMe BEIIECTB ¢ Pa3HBIMU (PU3NUECKUMU CBOMICTBaMHU.

[IpakTryeckne padoThL:

1. M3ydaeM cBOMCTBA BELIECTB.

2. IlpoBoauM XUMHYECKHE pEAKLMU C LEJIbI0 BBIABICHUS MPU3HAKOB U YCIOBUH TEUYEHMS
XUMHYECKON peaKltu.

JlaGopaTopHbIE ONBITHI:

1. BbInosiHeHHE ONBITOB, WILTIOCTPUPYIOIUX (GU3UUECKUE U XUMUYECKUE SIBICHHUSL.

[IpakTuueckue paboThL:

1. U3ydenue crpoenus miamenu. HarpeBatensHbie TprOOpPHI.

I11. M3yuyenue cocTaBa BellecTBa - HEHTPAJIbHOE 3B€HO XUMUH

Teopusa (yanyonennsiit yposeny) W3 uero cocrosT BemiectBa? JlenuMo M BElIECTBO 10
OeckoHeyHOCTH? ATOM - HenenuMas 4YacTHIlAd, COCTaBHAs YacTh BCEX BEHIECTB. MOJICKYIIBI.
Xumuueckuit s1emMeHT. Bemiecta nmpocteie U cinoxkHble. O3HAKOMIJICHHE C CHMBOJIAMU 3JIEMEHTOB.
Cumsouel H, 0, S, P, C, I, Br, Cl, Si. [lonsarue xumudeckoit popmyibel. UncThie BElIeCTBa U CMECH.
OpHopoaHble W HEOAHOKpaTHble cMmecH. (CmocoObl pa3fABOEHUST CMECeil: OTCTauBaHUE,
¢unbTpoBaHME, IEPEKPUCTAIUIM3ALIMS, IEPETOHKA, XpoMaTorpadus.

Jlonoanumensno npakmuka y4eoHo-uccied08amenbCKuil ypoeeHs.

JlaGopatopHblie pabOThI:

1. PaccmaTprBanne 00pa3ioB MPOCTHIX M CIOKHBIX BEIIECTB, MUHEPAIOB M TOPHBIX TIOPO/I.
[IpakTryeckne padoTHL:

1. Paznenenne cmecu yepHMIIa-Bo1a Xxpomarorpaduei.

IV. Kakue 6p1BaloT Bemecrsa?

Teopusa (yenyonennstii yposensv) Kiaccudukaius BEIIECTB Ha TMPOCThIE W CIIOXKHBIE. JleneHne
MPOCTBIX BEIECTB Ha MeTayuibl M HemeTauibl. CuMBobl metaiuioB Al, Fe, Cu, K, Na, Ca, Ba, Mg,
Ag, Au, Hg, Ni, Cr, Mn. Kucnopon, ero otkpeitre. [lonyuenue kuciopoja U3 nepMaHraHata Kajaus.
Cobupanue KUCIOpoaa ABYMs CIIOCOOaMH: METOJIOM BBITECHEHHS BO3JlyXa M METOJIOM BBITECHEHHMS
Bojbl. Ompenernenue Kuciopoaa. 'openue cepbl, yris U keneza B kuciopoae. Bogopon - cambrit
nerkuii ta3. Hcropust ero otkpeitusa. ['openue Bogopoma "I'pemyuast cmecw". OmnpenencHue




BOJIOPO/Ia, TIONydYeHHE. YTIeKuciabli ras. I[lomydyenue ero m3 mpamopa winm Mena. OmnpeserneHue
YIJIEKUCIIOrO ra3a ¢ MOMOIIbI0 U3BeCTKOBOM Bozabl. CocTaB Bo3ayxa. M3ydeHue cocraBa Bo3ayxa.
Ponp A.JlaByasbe. [TonsTie 06 uHepTHBIX ra3ax. Heon, apron, ux npumenenue. Kucnorsl. Kuciaotsr
B mnpupone. PactBopeHue kucinor B Boje. JleHcTBHEe CEepHOM KHCIOTBI HAa TKaHb. Mepsl
MPEAOCTOPOKHOCTH MpU padoTe ¢ Kucioramu. [leficTBue KUCIOT Ha HMHIWKATOpPBL. OCHOBaHUS.
PactBopenue ocHoBanuii B Bozge. Illenmoum. [lelicTBue mienoueld Ha OpraHuW3M 4esioBeKa. Mepsl
MPEIOCTOPOKHOCTH TIpH paboTe co menodamu. [eiicTBue menodeit Ha naaukaTopsl. Conn. Kakue
osBatoT comu? Comm B mpupoxe. I[loBapeHHas coib. Ponb moBapeHHOH coliM B HCTOPUH
yenoBeyecTBa. OpraHnvecKre BemecTBa: OeNKH, KHUPHI, YIIIEBOIbI, HyKICHHOBBIE KHCIOTHI, HX POJIb
JUISL JKUBBIX OPTaHU3MOB.

Jlononnumensno meopus yueoHo-uccie008amenbckuii ypoeensb. Metaiibl IpeBHOCTH. bpoH30BbIN
U xkene3Hbld Beka. [lonyuenue meramuioB B apeBHocTu. Ilepuoa anxumuu. BelecTBa-HEBUANMKH.
[TueBmaTnueckass xumus. C.I'eiinic u ero nHeBMaTHueckas BaHHA. [lnacTMmacchl M BOJOKHa. 3auem
OHM HYXKHBI 4eJIoBeKy; 13 yero ux noiayvaror.

Ilpakmuka (yenyonennsiii yposens). JlaboparopHsie pabOTHI:

1. M3ydaeM CBOICTBAa METAJLIIOB.

2. PaccmaTpuBaHue CIUIABOB MENIU U JKEJIE3a.

3. OGHapy>KeHHe KUCIIOT B IPOIYKTaX MUTAHMUS.

4. JleficTBUSI UHAMKATOPOB HA KUCJIOTHI U IIEJI0YH.

5. PactBOopeHue ocHOBaHMI B BOJIE.

6. PaccmaTpuBanue o0pasioB cosei.

[IpakTryeckne paboThL:

1. IToryuaem, cobupaem u omnpeaesnsieM KUCIOPOI U BOJAOPO/I.

2. 3y4aeM CBOICTBA METAJLIIOB.

JlonoanumenvHo npakmuka y4eoHo-uccied08amenbCKuil ypoeeHs.

JlaGopaTopHsbie pabOTHI:

1. PaccmarpuBanue 0OpasiioB MIaCTMacC M BOJIOKOH.

[IpakTuueckue pabOTHI:

1. [lonyyenue Menu U3 Manaxura.

V. S3bIk XuMuu.

Teopus (yenyonennwiii yposens). CoctaB BemecTB. Xumuueckas ¢dopmyna. BaieHTHOCTS.
Omnpenenenre BaJCHTHOCTH TIO0 XUMHYECKOH (opmyne. 3aKOH COXpaHEHHS MacChl BEIIECTB.
Xumuyeckue ypaBHeHHA. CyHNIHOCTh XMMHMYECKOM peakuuu. Tumbl XHMHUYECKUX peakLuil:
pas3ioxeHus, 3aMeneHnst 1 oOMeHa. Peakiuu 5k30- U sHHOTEpMHUYEcKHe. Peakuuu obOpaTtumbie u
HeoOpaTtumMble. CKOPOCTh XMMUYECKUX pEaKuil.

Jlononnumensno meopua  yuedOHo-ucciedoeamenvckuit  ypoeens. COBpPEMEHHbBIE  TEOPHUH
OMHAPHOCTHU HJIEMEHTOB.

CocraBnenue ¢popMys OMHAPHBIX COEIMHEHU 110 BaJIEHTHOCTH HJIEMEHTOB.

@DakTophl, BAUSIONIME HA CKOPOCTh peakiuu. Katanuzaropsl 1 HHTHOUTOPHI.

Ilpaxmuka (yenyonennstii ypogens). J1abopaTopHBIC OTIBITHI:

1. Paznoxxenne Majnaxura Mpu HarpeBaHUU.

2. 3aMelieHue MeM B pacTBOpE XJIopuaa Meau (2) Keae30oM.

Jononnumensno npakmuxa y4eoHo-ucci1e008amenbcKuil ypoens. JJabopaTopHbIe ONbITHI:

1. 3ydeHune BIUSAHUS PA3IMYHBIX YCIOBUN HA CKOPOCTh XUMHUYECKUX PEAKIIUIA.

V1. MHuorooopa3ue BemecTB. Teopus (yenyonennsiii yposens). Kiaccupukamuss M CBONCTBA
BemecTB. MHorooOpasue BemecTB. Knaccugukanus BemecTB 1mo coctaBy. OKCHABI, UX COCTaB.
[Tony4yenne okcHIOB peakiuell TOPEeHHs MPOCTBIX U CIOXHBIX BemiecTB. CocTaBlieHWEe ypaBHEHUN
peaKkuy TOPEHHs CIIOXHBIX BEIIECTB. YCIOBUS BO3HHKHOBEHHS W TPEKPAIICHHS TOPECHHUS.
Mennennoe okuciaenue. Mepbl npeaynpesxkaeHus noxapon. Kinaccuduxaiiysi OKCHI0B Ha OCHOBHBIE,
KHUCIOTHBIE, aMm@oTepHble. KucnoTel, UX cocTaB, Kiaccu(puUKalus Ha KUCIOPOAOCOJAEpIKalLINe M
OEeCKHUCIIOPOAHbIE, HAa OJHOOCHOBHBIC, JBYXOCHOBHBIE M TPEXOCHOBHBbIE. KHCIOTHBI OCTaTOK.
BaneHTHOCTh KUCIIOTHOTO OCTAaTKa, pOJib KACIOT JJIsl OPTaHU3MOB PaCTEHUM, KUBOTHBIX U YEJIOBEKA.
OcHoBanug, ux coctaB. ['uapookcorpynmna. lllemoun u HepacTBOpUMBIE B BOJI€ OCHOBaHWUS,
cocraBiieHHe (OpPMyN COJel MO BAaJCHTHOCTH MeTajula M KHCIOTHOro ocrtatka. Kmaccuduxamms
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coJiell Ha CpelHHe, KHCIble W OCHOBHbIE. [InmieBas cola M MalaxuT Kak NPUMEpBbl KUCIOH M
OCHOBHOM COJiel, COJIM OpraHu3Mbl B OpraHU3Me 4YeloBeka. Peakuus HeWTpaau3aluu.
Mononnumensno meopusa yuedono-ucciedosamenvckuilt  ypoeenv. (COCTaBICHHE YypaBHEHUN
p€aKuu ropC€Hus CJI0XKHBIX BEIICCTB.

Ilpaxmuxa (yenyonennsiit ypogens). JlabopatopHbie pabOTHI:

1. PaccmoTpenue 06pa3iioB OKCHIOB, OCHOBAHMA, COJIEH.

2. UccnenoBaHue NpoyKTa TOPEHUS YT B KUCIOPOJIE.

3. O3HaKOMJICHHE CO CBOMCTBaMH TMIPOKCHIIOB HATPHSI, KAJIbIUs, Meu (2) uiu sxenesa (3).

4. B3aumoielicTBHE IEN0YEH C KUCIOTaAMH.

5. B3auMopeicTBe HEPACTBOPUMBIX OCHOBAHHUN C KUCITOTaMHU.

VII. UToroBble 3aHSITHS.

Teopus (yenyonennsiii yposens). XuMus Bo Bcex chepax xu3Hu. OCHOBHbBIC HAPABJICHUS Pa3BUTHS
XUMHUHW B MUPE U B HAIlIEeM ropoJie, 001acTH, CTpaHe.

ononnumensno meopua yueodHo-ucciedosamenvckuil ypoeeHb. BO3MOXHOCTH JanbHEUIIeH
pa3paboTKu, pa3BUTHS TEMbI HAYYHO-UCCIIEIOBATEIHCKOM pabOTHI.

Ilpakmuka (yenyonennwiii ypogens). Kpyriblili cton «B3riasa Ha MHp BOKPYr HAac € IIOMOILBIO
XUMUN»

/Jlononnumensno npakmuka yuedono-ucciedosamenvckuit ypoeeny. OtdyetHas KOHPEpPEHUHUsS IO
pedepaTHBHBIM M HSKCHEPUMEHTAIBHBIM paboTaMm. KomekTuBHOE OOCYXIEHHE HWTOTOB Trojxa M
UHIMBHUIyaJIbHOE OCMBICIIEHHE CBOel jedarenbHOCTH. KoHcynabTamms «AHamu3  KadecTBa
BBITMIOJTHEHUS IPOEKTa».

Hmozosan ouacnocmuka. Ankera-tecT « TepMUHOIOTHYECKUII MUHUMYM IOHOTO XMMHKay. AHAIu3
nopT¢ OO UCCIENOBATENBCKUX paOOT M MPOEKTHHIX MANOK. AHAIN3 UTOTOB KOH(EPEHIINH.

I. BBenenue ( 2 mosyrogue)

Teopusa (yenyonennwiii ypoeens). 1lpeseHranus Kypea: Leld U 3aJa4l, OpraHu3alus 3aHATUA U UX
cnerduka.

Ilpakmuxka (yznyonennwiii yposenwv). VHCTpykTaxx 10 TexHUKe Oe3omacHocTu. [lenoBas wurpa
«IInanupoBanue paboTbl OOBEAMHEHUS». 3HAKOMCTBO C KaJECHIApPEM KOHKYPCHBIX MEpPONPHUSTHIL.
HononnumenvHo npakmuka y4eOHO-UCCIe008aMeNbCKUll YypogeHsb. 3HAKOMCTBO C KaJleHIapeM
KOHKYPCHBIX MEPOIPUITHIA, B KOTOPBIX MOXET IPUHATH YUYAaCTHE aBTOP HAyYHO-HUCCIEI0BATENBCKON
pabotel. CocTaBneHne MHANBUAYAIBHOTO TUIaHA MCCIIEI0BATENbCKOM M MPOSKTHOM JEATEIbHOCTH Ha
roa. Koncynpranus «Odopminenne mpoekTHo# manku». Pacckas, 6ecena, paboTa ¢ JOMOIHUATETHHON
JUTEPATYPOH.

Bxoonasa ouaznocmuxa. AHkera «3Haro — HE 3HaI0. Y MEIO — HE YMEIOM.

II. Crtpoenne artoma. Ilepmoguyeckuii 3aKOH M TNepPUOAMYECKAsT CHCTEMAa XHUMHYECKHUX
sneMenToB JI.MU.MeHaeneeBa.

Teopusa (yenyonennwlii ypoeens). DBOJIOLUS NPEACTABICHUM 00 aTOMHOM CTPOEHHHU BEIIECTBA.
Atomuctuka apeBHUX yueHbIX. Ponp M.B.JlomonocoBa u J[.JlanbToHa B pa3BUTHM Y4YE€HHUS 00
aToMax M Mojekyinax. CioxkHoe cTpoeHue aroma. Moaenu atomoB. [lnmanerapHas mMojenb aroma
O.Pesepdhopna. IIpotonHo-HeiiTponHass Tteopusi. CocTosHME DIEKTpOHOB B aTtome. llonsthe
KBaHTOBBIX ymcelsl. CoCTaB, CTPOCHHUE U CBOMCTBA JIEMEHTOB, B aTOMaxX KOTOPBIX 3anoyiHsATes 1, 2,
3 osHepretuueckue ypoBHH. CBOWCTBa aTOMOB: PaJMyC, DHEPrus TreoHu3anuu, cpoictBo C
AJIEKTPOHY, DJIEKTPOOTPUIATEILHOCTh, HW3MEHEHHE JSTHUX CBOWCTB B TEPHOAAX U TIABHBIX
noarpynmax. l[lepuognueckuii 3akOH CTpoeHHs aToMoOB. llepHomnueckoe HW3MEHEHHE CBOMCTB
3JIEMEHTOB U UX coeanHenuil. [leprnoanueckas cucreMa xumndeckux sneMeHtoB JI.J.Menneneesa -
OTOOpaXeHWe TMEePHOANYECKOTO 3akoHa. CBSA3b CTPOCHHE aroMa, CBOWCTB JJIEMEHTa U €ro
coelMHEHU ¢ mojoxxkeHueM ero B Ilepumoguueckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB
JI.1.Menneneena.

Jononnumensno meopua yuedHo-ucciedosamenvckuil ypogens. (OCOOCHHOCTU 3aIllOJHEHUs
AJIEKTPOHHBIX 000JI0UEK aTOMOB OOJBIIMX Mepuo0B. [IoHsITHE 0 TaHTAHOMAAX U AKTUHOMIAX.
Ilpakmuka. YpOK-TlyTeIIECTBUE B MCTOpUI0O XUMHU. [lombITKM Ki1accu(UKAUKU HIIEMEHTOB.
CooOmiernst 0 paboTax; O KIACCU(PHUKAIUU AHJIEMEHTOB, KOTOpPHIE OBUIM TPEIIOKEHBI YYCHBIMHU
XUMHUKaMU. XUMHAYeCKUi Bedep o JXKU3HU m nestenpHOCTH .M. MenneneeBa (Ilman: JlerctBo u



IOHOCTh. Ydeba B yHHBepcuTeTe © 3a rpaHuned. Hayunple oTkpeiTusa. [lemarormveckas
JesTeNIbHOCTh). OdopMileHrEe MY3bIKAJILHOE U XY/10KECTBEHHOE.

/ononnumensno npaxkmuka yuedOHO-uccneoogamenbckuil ypoeenvb. VIHTENIEKTyanbHas UIpa
"Uro? I'me? Korma?" mo nepHoauveckoil cucTeMe W XapakTepucTuke snemeHToB (Komanbl
3HATOKOB COPEBHYIOTCS MEXIy c000i, Habupas HauOoibllee KOJWYECTBO (QUIICK. Bompock
COCTaBJICHBI TaK, YTOOBI yJalluecsi B OTBETaX MPOJIEMOHCTPUPOBAIN CBOU 3HAHUS O MEPUOANUECKON
CUCTEME U XMMHUYECKUX IIEMEHTaX.)

II1. Xumuyeckas cBsizb. CTpoeHMe BelllecTBAa.

Teopus (6azoevlit yposensy). DNEKTPOHHAS TIPUPOJIA XUMHUECKOH CBsi3H. CriocoObl 00pa3oBaHus U
BUIBl XMMHUYECKOM CBs3u. CBOWCTBAa KOBAJICHTHOW CBS3M: JUIMHA CBSI3HM, DJHEPIUs CBA3M,
HANpaBJIEHHOCTU CBs3U. ['eomerpust Mosekyid. [lossspHOCTE CBA3M M HOJSPHOCTH MOJEKYJI.
BajleHTHOCTBh € TOYKHM 3pEHUs 3IEKTPOHHBIX NpencTaBieHnid. CpaBHEHNE MOHATHNA: BaJIEHTHOCTb U
creneHb okuciaeHus. CTpoeHHe BellecTBa. YPOBHU OpraHM3alMd BelecTBa. AMOpQHbIE U
KpucCTaJuIMueckue BemecTBa. Kpucramnmueckue pemeTkud. CBsi3b cocTaBa M CTPOSHHS
KPUCTAJUIMYECKOM PEIIETKH CO CBOMCTBAMU BEILIECTB.

Jononnumensno meopus yuebno-ucciedoeamenbckuii  ypoeeny. IlloHsATHE aINOTPONUM HA
npuMepe aJUIOTPOIHBIX BHIOW3MEHEHHMH yriiepoaa-anMasa M rpaduta. Ilpuunnel MHOrooOpasus
BELIECTB.

Ilpakmuka. JleMOHCTpauMu MoOJENEH  KPUCTAIMYECKOM  pPEHIeTKH. ODKCHEPUMEHTBl IO
BBbIpAlIMBaHMsI KPUCTAJIJIOB.

IV. DaekTpoanTnyeckas JuCCOUAUS.

Teopusa (6a3oevlii ypoeensy). IBOMOLUA TpeACTaBlIeHU O pacTBopax. Dusznueckas Teopus
pacTBopoB. TersioBbie sIBIEHUS IPU pacTBopax. Xumuueckas teopust pactsopos .M.Menneneesa.
CoBpeMeHHass TEOpHUSI PACTBOPOB KaK OTOOpaKEHHE TEOPHUH AJIEKTPOJUTUUYECKOW TEOPHH
J.N.Menneneena.

Hononnumensno meopus yueono-ucciedogsamenwvckuii ypoeens. Ponb B.A.Kuctsikosckoro u
N.A.KaGnykoBa B co3maHuu Teopuu pacTBOpoB. MoH ruppokcoHus, JJOHOPHO-aKIenTopHas CBS3b.
CBoiicTBa MOHOB. XHMMHUYECKHE CBOWCTBA 31EKTposnTOB. CBOICTBA B3aMMOJEHCTBYIOIIUX HOHOB.
IM'unponus coneil. DneKTponu3 paciiaBoB U paCTBOPOB.

Ilpakmuka. JleMoHCTpanuu:

1. Bolgenenue v norioueHue TemIoThl NP PACTBOPEHUH PA3IMYHbIX BELIECTB.

2. HccnenoBaHue HEKOTOPBIX CBOWCTB HOHOB, ILIBET, MBUIKOCTb Ha OILyNb, W3MEHEHHUE IIBETA
UHIUKATOPOB.

3. DAeKTpoIM3 pacTBOPOB XJIOpHUIA MeH (2) U HOHU]IA KaJHsl.

JlaGopaTopHbIE€ ONBITHI:

1. UcnipiTanue pacTBOPOB, COJIEH UHAUKATOPOM.

2. Y nanenue Bojbl ¢ MeiHOTO Kynopoca. [IpeBparienue cynbdara mean (2) B MEIHBINH Kyopoc.
[paktuyeckne pabotbl 1. PemieHne skcrnepuMEHTaNbHBIX 3a7ad MO TeMe «IJIEKTPOIUTHYECKAs
quccouuanusy PacyeTHble 3a1aun:

2. Boruncnenue ¢ npuMEHEHUEM MOHATHH «KPUCTAJIOTUIPATHI.

3. Pemrenue 3aymau o teme «PacTBopb».

Pemenue 3aay Ha pacTBOpHI a) % KOHIEHTpALH, 0) MOJIIpHAsi KOHLIEHTPaLUs

Urpa — npencraBnenue «Bona - ynauBHUTENbHOE M yHHKanbHOE BemniecTBo» (KomaHapl rotoBst
NPEJICTaBJICHUE O BOJIE B Pa3HBIX acmeKTax: Poijib 1 3HaU€HUE BOJbI B KHU3HU JIIOJIEH U IPUPOJIBI.
Bona xak yHUKanbHBIN pacTBOPUTENb. Y AMBUTEIbHbIE XUMHUUECKHUE CBOMCTBA BOJIbI. DKOJOTHUECKOE
3HaY€HUE BOJIbl, OXpaHa BOJIbI U JP.).

V. Xumuyeckue peakuum.

Teopus (6azoevlit yposens). DIEKTPOHHAS TPHPONA XUMHUYECKOW peakmmu. Kiaccudukarms
XUMHYECKON peaknnu. OKUCIUTETHHO-BOCCTAHOBUTEIBHBIC PEAKIIMA. JHEPTEeTHKA M HAIPaBIICHUE
XUMUYECKHX peaknui. TepmomuHammka, 4ro OHa wusydaer. l3MeHeHme 3amaca DJHEPIMH B
pearupyromnieii cucrteme. DHTaibIus. TeruioBoi 3¢ @GeKT XMMHUYECKOW peakiuu. 3akoHHBI ['ecca.
OHTanbuu 00pa3oBaHUs U CropaHus BellecTB. Bo3MOKHOCTD U HanpaBlieHUE MPOTEKaHUs peaKuil.
Outponusi. DHeprust ['mOca. YcinoBus camMonpou3BOJIBHOIO NpOTeKaHUs peakuuu. Kunetuka u
XuMHueckoe paBHoBecrue. CKOPOCTh XMMHUECKON peakiiy. 3aBUCUMOCTh CKOPOCTH OT pa3iMyYHBIX
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dakropoB. 3akoH neicTByronx macc ['ynpabepra - Baare. Kunerndeckoe ypaBHEHHE CKOPOCTH.
3aBUCHUMOCTh CKOPOCTHM XUMHYECKOW peakuuu oT Temreparypbl. [IpaBuno Bantropda. Dueprus
aKTHBAaLIUU.
Mononnumensno meopusa yuedono-uccieoosamensvckuit ypoeennr. Katanus. ['omoreHHsii u
reTeporeHHbd Katanus. Kartanus u uarubupoBanue. MexanusMm aeicTBus Katanusaropa. [Ipuannbl
M3MEHEHUS! CKOPOCTH peaklMu OT TeMIlepaTrypbl M KaTaiuszaropa. OOpaTumble U HeoOpaTUMBbIe
peakuuu. Xumuueckoe paBHoBecue. KoHcranTa paBHOBecHs. CMeEIIEHHE XMMHUYECKOTO PaBHOBECHS.
Ilpakmuka. PacctanoBka K03()(UIMEHTOB B OKHCIUTEIHHO-BOCCTAHOBHUTEIBHBIX —PEAKIHUIX
METOOM 3JIEKTPOHHOTO OajaHca ¥ METOAOM IoiTypeakiuii. PacuetHeie 3agaun:
1. Pacuersl TemmoBbIX 3 (EKTOB XMMHYECKHX PEAKLUUi MO TeIuioTa oOpa3oBaHMs WM CTOPaHHUS
UCXOJIHBIX U 00PA3yIOIIUXCS B Pe3yJbTaTe PEaKIUH BEIIECTB.
2. Pacuertsbl, cBsi3aHHBIE C BO3MOXXHOCTBIO MPOTEKAHUSI PEAKLHMU C MCIIOJIb30BAHUEM CTaHAAPTHBIX
sHepruii ['nbca.
Jemonctpanuu: 1. OnbITHI, MOKa3bIBAIONIME CMEIIEHHE XMMHUYECKOTo paBHOBecHs. JlabopaTtopHbie
OTIBITHI:
1. 3aBUCUMOCTH CKOPOCTH pPEaKUUU OT KOHLEHTpPALUUU pEearupyroluX BELIECTB, MNOBEPXHOCTU
CONPUKOCHOBEHUS, TEMIIEPATYPBI.
2. JleficTBue Ouosnoruueckux (epMEeHTOB Ha MPOIECC Pa3IOKEHUS TIEPOKCHIA BOIOPOIA.
VI. XuMusi HeMeTaJL10B.
Teopus (6azoentit yposens). O030p MO MOJOKCHHUIO B Neproandeckoil cucreme J[.M.MeHnzeneesa.
CtpoeHue aTOMOB.
Jlonoanumensno meopus yuebno-ucciedosamensvckuil ypoeens. VIsmeHeHue cocrtaBa, CTpOCHUE U
CBOWCTB IPOCTHIX BEILECTB-HEMETANIOB, 00pa0OTaHHBIX AJIEMEHTaMU: 1) OHOTO Mepuoaa; 2) OAHOM
rpymnnsl nepuoaudeckoi cucrems! JI.M.Menneneesa.
Ilpakmuka. JlemoncTpanuu: Mojenu KpUCTaJUIMYECKUX pemieTok. JlaGopaTopHble OIBITHI:
[Tomyuenue mmactudeckoi cepbl. PacuerHble 3amaunm: Pemienuwe 3amad pasHbIX THUIOB. BbImyck
XUMUYECKONW CTEHTra3eThl Ha OCHOBE u3ydeHHoro wmarepuana. CocTaBlieHHE 3aHUMATENbHBIX
KpPOCCBOP/IOB.
VII. XuMus MeTaJLI0B.
Teopusa (6azoewtit yposens). O030p METAIOB MO MOJOKEHUIO B IMEPUOJUYECKON cHCTEME
JA.M.MenzneneeBa U CTPOEHUIO aroma. Buibl KpUCTAIIMYECKHX peIeToK MeTaioB. CIulaBbl.
Kucnoponnble coenvHeHUs] METAUIOB; U3MEHEHUE UX CBOMCTB B MEPUOJAX U IJIABHBIX MOATrPYIIax
nepuoinyeckor cucremsl. [IoHATHE O MEPUOKCUAAX U THAPUAAX. DJIEKTPOXUMUYECKHUE MPOLIECCHI.
[TonsiTe 00 »SJEKTPOJHOM NOTEHHMANE. OJIEKTPOXMMHUYECKMH psi HANpsOKEHUI MEeTalioB.
[NanbBaHMUYECKUH 3JIEMEHT.
Jononnumensno meopua yuedHo-ucciedosamenvckuil ypogens. (OCOOCHHOCTH 3aIllOJHEHUS
AIEKTPOHHBIX 00O0JOYEK aTOMOB METAJUIOB MOOOYHBIX moArpymm. [IpuumHa CXOAHBIX 3HAYEHUI
pasinycoB aTOMOB. DHEPrusi HOHU3ALUH 3TUX JIEMEHTOB.
Ilpaxkmuka. JleMOHCTpanuu:
1. Monenu KpUCTAIIINYECKUX COEAUHEHUN METAIIIOB.
2. O0pa3ipl METAJUIOB | CIIIABOB.
3. OxucnuTensHBIE CBOMCTBA COCTUHEHMIA Xpoma (4).
JlaGopaTOpHBIE OTIBITHI:
1. PaccmaTpuBanue 00pa3iioB METAJIJIOB U CIUIABOB.
2. CocTaBiieHUE TajJbBaHUYECKON Taphl.
PacueTHble 3a1aun: penieHre 3a1a4 pa3HbIX TUIIOB.
VI1II. UTorosblie 3aHATHS.
Teopusa. Bo3MOXXHOCTH JAJIIBHEMILIETO U3yYEHUS TEMBI.
IlIpakmuka. Xumudeckuii Beuep "Xummueckue uyzaeca" Pa3paboTka creHapus W pENeTHINH.
Joodopmnerrne mopThoaNO W TMPOEKTHON manku. MToroBas KoHGEpEeHIHWs C MpHUriIameHueM
CHENHAINCTOB HHCTUTYTA SKOJIOTHUHN BOJDKCKOTo Oacceiina PAH. KomtektnBHOE 00CyX/1€HIE HTOTOB
roja ¥ WHAMBHIYAIBHOE OCMBICIEHHE CBOEH JesATeNbHOCTH. KoHCynbTamms «AHanu3 KadecTBa
BBITIOJTHEHHUS [IPOEKTa».

1.13. Copep:xanue nporpaMmmbl 1 moayroausi o0ydeHmus.
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n/a

Tema
ypokKa

OcHoBHOE
COJICpIKaHUE

KomunuectBo
JacoB

JlaBaiiTe MO3HAKOMHUMCSI.

Xumust. [Ipoucxoxaenue cnosa "xumus'.
MecTo XUMHHU Cpeid HAyK O IPUPOJE.
Xumus - sKCnepumMeHmanvbhas HayKa.

[TpakTrueckas pabota
«3HAKOMUMCH C
XUMUYECKON
naboparopuei, ee
o0opynoBaHueMm, ¢
npaBuIaMu 0€30MacHOCTH
B HEI»

WHcTpyKTax 1o npaBuiaM MoBEACHUS Ha
3aHATHUAX. 3HAKOMCTBO C XMMHUYECKOU
nabopaTtopueid, 000py0BaHUEM U TIPABUIIAMH
6e30macHoOi paboThI

Cocmaenenue unousuOyanbHo20 niana
NPOEKMHOU OesIMEeNbHOCIU HA 200.

N3 vero nmocrpoen mup?

BemecTBo u Teno. BemecTBa BOKpyT Hac U B
Hac camux. CBOICTBa BELIECTB: arperaTHoOe
COCTOSIHHE, LIBET, 3amax,
ANEKTPONPOBOIHOCTD, TEIIIONPOBOJHOCTD U
T.1. 3a4eM HY>KHO 3HaTh CBOMCTBa BEILLIECTB?
Kamens - nepBblif 00bEKT U3yUEeHUS
YeJIOBEKA.

Kak nu3zmenuts
BEIIECTBO?

IIpeBpaiieHue BelecTs Ipyr B Apyra.
Xumuueckas peakius. [[pu3HaKy U ycioBus
TEUEHMs] XUMUYECKHX peakiuii. ['openbe -
OJTHA U3 MEPBBIX XUMUYECKUX PEaKLHii,
W3BECTHBIX 4YeJI0BeKy. Ponb orus B
CTaHOBIJICHHH YeJIoBeKa. JlereHabl u MUQBI 00
orHe. BemecTBa roproune 1 Heropro4ue.
W3yueHne peakiyy ropeHus.

LImanws - 0CHOBONONONCHUK MeopUU
@roeucmona. Pono M.B.Jlomonocosa u
Aum.Jlasyazve 6 00vACHeHUU pearyuu
2openus.

JIaGopaTopHBbIE OIIBITHI:

1. PaccmaTpuBaHue NpeMETOB, CIEIaHHbIX
U3 OJJTHOTO U TOTO 7K€ BEILEeCTBa.

2. PaccmaTpuBaHue nMpeaMeTOB, CACTaHHBIX
U3 pa3HbIX BEIIECTB.

3. PaccmaTpuBaHue BEIIECTB C Pa3HBIMU
(U3MYECKUMU CBOWCTBAMHU.

[TpakTrueckas padota
«MHoroo0pasue
BEIIECTB

dusnueckue cBOMCTBA BEIIECTB.

[TpakTideckas pabota
«Kak 3actaBuTh
BEILIECTBA PEarupoBaTh

JIPYT C IPYyroM?»

[TpoBoaMM XMMHYECKHE PEAKITHH C TIENTBIO
BBIABJICHHS IPU3HAKOB U yCJIOBI/Iﬁ TCUCHUSA
XMMHYECKOW PEAKITUU.

JlabGopaTopHBIEC OTIBITHI:

1. BoinosHeHE OMBITOB, MILTIOCTPUPYIOIIUX
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(I)I/ISI/I'—ICCKI/IC U XUMHWYCCKUC SABJICHHUA.

[IpakTuyeckas pabora
«lInams ceeun.
HarpeBarensHbie
IprOOPHI»

HaGmoienue 3a ropsimeii CBe4Ooi.
CnuproBka. Cyxoe roprouee

3aryisitHeM BHYTPb
BELIECTBA

U3 gero cocrosat BemecTBa? enumo au
BEIIECTBO 0 OECKOHEYHOCTH? ATOM -
HeJleIMMasi 4acTulla, COCTaBHAs 4acTh BCEX
BeniecTB. Mosekyiabl. XUMUYECKUN 3JIEMEHT.
BemiectBa npocThi€ U CIOKHBIE.

XuMuyeckas
UCHbMEHHOCTD.

O3HaKOMJIEHHE C CUMBOJIAMH JJIEMEHTOB.
Cumsoasl H, 0, S, P, C, I, Br, Cl, Si. IToustue
XUMHYECKON (hOPMYJIBL.

10.

BemectBa Bokpyr Hac

UucTsie BewectBa u cMecu. OHOPOAHBIE U
HEeoJJHOKpaTHble cMecu. CriocoObl
Pa3IBOEHHUSI CMECE: OTCTauBaHue,
¢unbpTpOBaHKE, IEPEKPUCTATUTH3AIIHS,
NeperoHka, XxpomMarorpagus.
JlabopamopHnvie pabomuwl:

1. Paccmampusanue o6pazyoe npocmsix u
COJACHBIX 8eUjeCms, MUHEPATIO8 U 20PHBIX
nopoo.

Ilpaxmuueckue pabomoi:
1. Pa3zoenenue cmecu yepHuna-600a
Xpomamozpaghueil.

11.

IIpocTeie BemiecTBa.

Knaccudukanus BeecTs Ha MPOCTHIC U
CIIOXHBIE. [IeleHne mpoCThIX BENIECTB Ha
METaJTbl U HeMeTasuTbl. CUMBOJIBI METAIIIIOB
Al Fe, Cu, K, Na, Ca, Ba, Mg, Ag, Au, Hg,
Ni, Cr, Mn.

Memannet Opesnocmu. bponzoewiil u
aicenesnwlii gexa. Ilonyuenue memannos 6
opesrocmu. Ilepuoo anxumuu. Bewecmaa-
Heguoumku. ITnesmamuyueckas xumusl.
C.Ieiinc u e2o nHeemMamu4ecKkas 6aHHdA.
IlIpaxmuka (y2nyonenuniii ypoeens).
JlaGopatopHbie pabOTHI:

1. I3yyaeM cBOIICTBA METAILIIOB.

2. PaccMaTpuBaHme CIUTaBOB MEIH 1 JKeJe3a.

Ipakmuyeckue pabomol:
1. Ilonyuenue meou uz manaxuma.

12.

Yro 3acTtaBigeT
BEILIECTBA TOPETH?

Kucnopon, ero orkpeitue. [lomydenune
KHCJIOPOJa U3 IEpMaHraHaTa KaJusl.
Cobupanue KHUCIOpo1a ABYMs CITIOCOOAMH:
METOJIOM BBITECHEHHS BO3/IyXa U METOAOM
BBITeCHEHHUs BOJIbI. OTpeieieHue KUCIopoa.
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['openwue cepbl, yriis v xkeie3a B KUCIOPO/Ie.
[IpakTudeckue pabOTHI:

1. ITonyuaem, cobupaeM u onpeaensieMm
KHCJIOPO/I.

13.

CambIil TPOCTOM JIEMEHT
BO BCEJICHHOMN

Bonopon - camsblii nerkuii ra3. Ucropust ero
oTKpeITUA. ['openue Bogopoaa "I'pemyyas
cMech'". OnpeneneHre BOA0pOa, OJIydeHHUE.
[IpakTudeckue paboTHI:

1. ITonydaem, cobupaeM u onpenensieM
BOZOPO.

14.

3HaKOMEBIM HE3HAKOMEI]

VYraekucnsiii raz. [lonydenue ero u3 Mpamopa
unu Mena. OnpeneneHue yrieKUcioro ra3a ¢
TIOMOIIIbIO U3BECTKOBOM BO/IBI.

15.

YeM MBI AbIIIHM?

Cocras Bo3nyxa. M3yuenue cocraBa Bo3ayxa.
Posb A.JlaByasbe. [loHATHE 00 MHEPTHBIX
razax. HeoH, apros, ux npumMeHeHUe.

16.

Kucnsie Bemiectna B
PUPOJIE.

Kucnorel. Kucnotsl B npupojie. PactBopenue
KHCIIOT B Bozie. JlelicTBUE CEpHOM KUCIIOTHI Ha
TKaHb. Mephl MPe10CTOPOKHOCTH NP paboTre
C KHCJIOTaMHu. JlelicTBHE KUCIIOT Ha
UHAUKATOPBI.

JIaGopatopHbie pabOTHI:

1. OGHapy’keHue KUCIOT B MPOJTyKTax
MUTaHMSL.

2. Z[CﬁCTBHSI HWHAUKATOPOB HAa KUCJIOTBI

17.

Enxune BemecTBa B
MIPUPOJE.

OcHoBanus. PacTBopeHue oCHOBaHMIA B BOJIE.
[llenoun. JleficTBue MIeN0YEN HA OPTaHU3M
yenoBeka. Mepbl IPeI0CTOPOKHOCTH TIPH
pabore co menouamu. JleficTBre menoveit Ha
WHUKATOPBI.

JlabopatopHbie pabOTHI:

1. leiicTBUSA MHAMKATOPOB HA ILEJIOYU.

2. PacTBopeHre OCHOBaHUH B BOJIE.

18.

Bce 11 conu conenble Ha
BKyC?

Comu. Kakue 6p1Batot comu? Conu B
npupoze. IloBapennas cons. Poib
MTOBapEHHOM COJIM B UICTOPHH YEIIOBEYECTRA.
JlaGopatopHbie pabOTHI:

1. PaccmaTtpuBanue oOpas1oB cosieil.

19.

BemecrBa Hamiero tema

Oprannydeckne BeniecTBa: OSIKH, KUPHI,
YTJIEBO/IbI, HYKJICHHOBBIC KUCIIOTHI, UX POJIb
JUTSL )KUBBIX OPTaHU3MOB.

Inacmmaccol u onoxna. 3auem oHu HyIICHbL
yenoeeky; W3 uezo ux nonyuarom.
Jlabopamopnwvie pabomwi: 1.
Paccmampusanue obpasyos nracmmacc u
B0JIOKOH.
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20.

Kak 3anucatp BemiecTBo
Ha Oymare?

Xumuueckas ¢popmynia. BanreHTHOCTS.
OnpeneneHre BaJIEHTHOCTH IO XUMHYECKOM
dhopmyre.

Cospemennvie meopuu dbunapHocmu
9/1eMEHMO8.

Cocrasiienue Gpopmys OMHAPHBIX
COEJIMHEHUH 10 BAJIECHTHOCTH 3JIEMEHTOB.

21.

XUMHAYECKHE
MPEIOKECHHUS.

3aKOH COXpaHEHUS MacChl BEIIECTB.
XUMUYECKUE YPABHEHUA.
CocTaBiieHue XUMUYECKUX YPAaBHEHUII.

22-
23.

PazHooOpasue
HpEBpAIICHHIA B TIPHUPOJIC

CymHocTh XUMHUYECKON peakiuu. Turmbl
XUMHUYECKUX PEaKLUi: pa3IoKeHNUs,
3aMeleHus 1 oomMeHa. Peakuuu sk30- u
sHI0TepMHUYecKHe. Peakuuu o6paTuMele u
HeoOpaTHMBIE.

JlaGopaTopHbIE OTBITHI:

1. PaznoxeHue Majlaxura Ipyu HarpeBaHUM.
2. 3ameleHue Meld B pacTBOpE XJIOpuaa
MeH (2) xKerne3oMm.

24.

ITouemy peakuuun
IIPOTEKAIOT C Pa3HON
CKOpOCTbIO?

@DaxTOopsl, BAUIOIINE HA CKOPOCTh PEAKLUH.
Karanuzatops! 1 HHTHOUTOPHI.

25-
26

PoncTBenHuku kucnopoaa

Knaccudukanus u cBolicTBa BELIECTB.
Mnoroo6pa3ue Bemects. Knaccupukanys
BELIECTB 10 cocTaBy. OKCUBI, UX COCTaB.
[Tomy4yeHue okcunoB peakyel ropeHus
IPOCTHIX U CI0XKHBIX BelecT. CocTaBieHne
YPaBHEHUH peaKLH FOPEHUS CIOKHBIX
BEIIECTB. Y CIIOBUS BOSHUKHOBEHUS U
IpeKpaleHus ropeHusi. MeaneHHoe
OKHCJIEHHE. Mepbl NIpeaypeKAeHUS
noxapoB. Knaccugukarus okcuioB Ha
OCHOBHBI€, KUCJIOTHBIE, aM(pOTEpHBIE. .

Cocmasenenue ypagnenuii peakyuu 2opeHus
CLOJCHBIX 6EU}eCNS.

JlaGopatopHbie pabOTHI:

1. PaccmoTpenue o0pa3LoB OKCHU/IOB,
OCHOBAaHUIM, COJICH.

2. UccnenoBanue npoayKTa rOpeHust yris B
KHCIIOpOJE.

27-
28.

UeMm onacHBI KHUCIIOTHI?

Kucnotsl, ux cocras, kiaccudukanus Ha
KHCJIOPOA0COAEPIKaIINE U OECKUCIOPOIAHBIE,
Ha OJJHOOCHOBHBIE, IByXOCHOBHBIE U
TPEXOCHOBHBIE. KHCIOTHBIN OCTATOK.
BaneHTHOCTh KUCIIOTHOIO OCTATKA, POJIb
KHCIIOT JUI OPraHU3MOB PaCTECHUM,
JKUBOTHBIX U Y€JIOBEKa.
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JlaGopatopHbie pabOTHI:
1. PaccmoTpenue o0pa3ioB KUCIOT

29-
30.

Kaxk HeirtpanuzoBarb
IEJI0YE?

OcHoBaHus, ux cocras. [ mapookcorpymma.
[[lenoun 1 HEPACTBOPUMEIE B BOJIE
OCHOBaHWUS, COCTaBJICHUE POPMYJI COJICH IO
BAJICHTHOCTHU METaJlJIa ¥ KUCJIOTHOTO OCTaTKa
JlabopatopHbie pabOTHI:

1. Paccmotpenne 06pa3inoB OCHOBaHUH.

2. O3HaKOMIIEHHE CO CBOMCTBaMHU
THIPOKCHUIOB HaTpus, Kabius, meau (1) umum
xenesa (11).

3. B3aumopelicTBuUe 1Ie04Y€el ¢ KUCIOTaAMU.
4. BzanmoJielicTBHE€ HEPACTBOPUMBIX
OCHOBaHHH C KUCIOTaMHU.

31-
32.

OrnacHa 11 ToBapeHHAs
COJIL?

Knaccugukamus coneit Ha cpeiHue, KUCIbIe U
ocHoBHbIe. [IuieBas coa 1 MaJlaxuT Kak
IIPUMEPBI KMCIIOW U OCHOBHOM COJIEH, COJIN
OpraHU3Mbl B OpraHU3Me YeJIOBEKa.
JlabopatopHbie pabOTHI:

1. Paccmotpenue o0pasiioB coei.

33.

XUMHS U )KU3Hb.

Xumus Bo Bcex cepax xu3HH. OCHOBHBIE
HampaBJICHUS] Pa3BUTHIA XUMHUH B MHUpPE U B
HallleM ropojie, 00IacTH, CTpaHe.
Boszmooicnocmu  danvHetiweli  paspabomxu,
pazeumusi memul HAY4HO-UCCIE008AMENbCKOL
pabomai.

34.

B3rnsig Ha Mup BOKpyT Hac
C TIOMOILBIO XUMHH

Kpyrasriii cron «B3rnsg Ha Mup BOKpPYT Hac ¢
MTOMOIIIBIO0 XUMUI»

Omuemnas Kongepenyus no peghepamuéHvim
U IKCNEPUMEHMANLHBIM PADOMAM.
Konnexmusnoe obcysrcoenue umozog 2ooa u
UHOUBUOYATIbHOE OCMbICIEHUE C8Oell
oeamenvrocmu. Koncynomayusa «Ananu3z
Kayecmea 6biNOJHEeHUsI NPOEKmMay.

Hmozoean  Oouaznocmuka.  AHKETAa-TECT
«TepMHHONOTMYECKUA ~ MUHUMYM  FOHOTO
XUMHUK. Ananu3 noptdonno
HCCIIEIOBATENILCKUX PabOT W MPOEKTHBIX
Manok. AHaJIN3 UTOTOB KOH(PEPEHIINH.
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Coaeprxanue nporpaMmbl 2 noJIyrogusi 00y4eHust

1.13. Conep:kaHue NporpaMmabi.

Ne
n/n

Tema
ypoka

OcHoOBHOE
cojiepKaHue

KonnuectBO
IacoB

BBenenue

[Ipe3enTanus Kypcea: Leiu u 3aJauu,
OpraHM3alys 3aHATUN U UX crienuduka.
WNucTpykTaxk 1O TexHHKE O€30MacHOCTH.
HenoBass wurpa «llmanupoBanue paboTHI
o0beAMHEHUS». 3HAKOMCTBO C KaJleHAapeM
KOHKYPCHBIX MEPOTIPHUSITHH.

3naxomcmeo ¢ Kanewoapem  KOHKYPCHbIX
Meponpusimuil, 8 KOMOPbIX MONMCEm NPUHAMb
yuacmue agmop HAYYHO-UCCLE08AMENbCKOU
pabomwvl. Cocmagnenue UHOUBUOYATLHOZO
NAaHA  UCCAe008AMeNbCKOl U NPOEeKMHOU
oeamenvHocmu  Ha 200. Kowncynomayus
«Ogopmnenue npoexmmuoti nankuy. Pacckas,
beceda,  paboma ¢  OONONHUMENbHOU
aumepamypou.

Bxoonaa ouaznocmuxa. Aukera «3Haro — He
3HaI0. YMEIO — HE YMEIO».

3arisiHeM BHYTpb aTomMa

DOBONIOIMSI  MPEJACTaBICHU 00 aTOMHOM
CTPOCHHH BEIIECTBA. ATOMHCTHKA IPEBHHUX
YUYEHBIX. Poub M.B.JlomoHocoBa
J.JlanpToHa B pa3BUTHH y4eHHs 00 aToMax u
Mosiekynax. Cl0XHOE CTpOGHHE aToMa.
Mopgenu aromoB. [lnanerapHas Mozenb atoma
3.Pesepdopaa. [IpoToHHO-HEHTpOHHAS
teopusi. COCTOSTHUE DBJIEKTPOHOB B aToMe.
Ilonstue  kBaHTOBHIX  umced.  CocTas,
CTPOCHHE W CBOWCTBA JJIEMEHTOB, B aToMax
KOTOPBIX 3aIOJIHSIOTCS 1, 2, 3
JHEepreTUyeckue ypoBHU. CBOMCTBA aTOMOB:
paamyc, SHEpPrus HWOHHW3AIMU, CPOJCTBO K
AJIEKTPOHY, AIEKTPOOTPHUIIATEITHLHOCTH,
W3MEHEHHE JTHUX CBOWCTB B TMEpHOJaX U
TJIaBHBIX TIOJIPYIINAX.

Ocobennocmu  3aNOJHEHUS  IAEKMPOHHBIX
00010YeK  amomMo8  OOIbUIUX — NEePU0dos.
Housmue o 1anmanoudax u akmuHouodax..

3HaKOMbTECh,
.M. Menneneen

XUMHUYECKUH BEYEP O )KU3HU U
nestensHoctu .M. Menneneena (I1nan:
JleTCTBO M IOHOCTh. Yue0a B YHUBEPCHUTETE U
3a rpaHuIed. HaydHple OTKpBITHS.
[lemarornyeckast 1esITEIBHOCTB).
OdopmieHre My3bIKaIBHOE H
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XYOOXCCTBCHHOC.

NuTtennextyanbHas urpa
"Yro? I'ne? Korma?" no
MEPUOIUYECKON CUCTEME U
XapaKTEepPUCTHKE
3JIEMEHTOB

Ilepriognuecknii 3aKOH CTPOEHUA aTOMOB.
[Tepuonnueckoe W3MEHECHHE CBOICTB
2JIEMEHTOB u ux COEJIMHEHUII.
[lepnoanueckas cUCTEMA XUMHYECKHUX
anementoB J[.Ml.MeHneneeBa - oroOpakeHue
rnepuoanyeckoro 3akoHa. CBs3b CTpoeHue
aToma, CBOMICTB 3JIEMEHTA U €ro COEAUHEHUI
¢ mnonoxenueM ero B llepuoguueckoit
CHUCTEMC XUMHUYCCKUX JJICMCHTOB
.. Menneneena.

Kak yctpoeno BemiectBo?

DNEeKTpOHHAs! TPUPOAA XUMUYECKON CBS3H.
CrniocoOs1 00pa3oBaHMsI U BUIBI XUMHYECKOM
cBs13u. CBOMCTBA KOBAJICHTHOM CBSI3U: IJIMHA
CBSI3U, DHEPI Ul CBA3H, HAPABICHHOCTH
cBs3u. ['eometpus monexyi. [lonspHocTs
CBSI3M U HOJSIPHOCTHh MOJIEKYJ. BaneHTHOCTS ¢
TOUYKH 3pEHUS JIEKTPOHHBIX MPEACTABICHUM.
CpaBHEHHE MOHATHIA: BAJICHTHOCTh U CTENIEHb
okuciienus. CTpoeHue BeuecTBa. Y poBHU
opraHusanuu BemecTsa. AMop(dHsie u
KpHUCTAJUIMYECKHUE BELIECTBA.
Kpucrannnueckue pemerku. CBsizb cocTaBa u
CTPOCHHUSI KPUCTAIUIMUECKOMN PEIIETKU CO
CBOMCTBaMH BEIIECTB.

Ionsamue annomponuu na npumepe
AIIOMPONHBIX BUOOUBMEHEHUL Y2nepooa-
anmasa u epagpuma. Ipuyunslt MHo2000pa3zus
sewecms.

Ilpaxkmuka. JlemoHCTpanuu Moaeiaen
KPUCTAJUIMYECKON pEHIeTKH. DKCIIEPUMEHTHI
10 BBIPAIIMBAHUIO KPUCTAIIJIOB.

PactBopsI Ha m1anere
3emis

DBOIONMS IPEACTABICHUI O pacTBOpax.
duszuueckas Teopust pacTBopoB. TermnoBbie
SIBIICHUS TIPY PacTBOpax. XUMHUYECKasi TEOPUs
pactBopoB J[.U.Menaeneepa. CoBpemMeHHast
TEOpHsl paCTBOPOB KaK OTOOpaKeHHE TEOPUU
3JIEKTPOJIIUTUYECKON TEOPUH
J.N.MeHnneneena.

Ponv B.A.Kucmsaxosckozo u U.A.Kabaykosa 6
coz0anuu meopuu pacmeopos. Hon
2UOPOKCOHUSL, [JOHOPHO-AKYENMOPHASL CEA3b.
Cesoticmea uonog. Xumuueckue ceoucmea
anexmpoaumos. Ceoticmea
83aumooeticmeyiouux uonos. I uoponrus
conetl. INeKmpoau3 pacniagos u pacmeopos.
Ilpakmuka. [lemoHcTpanuu:

1. Beigenenue 1 orionieHue TEMIOThl Ipu
PacTBOPEHUM Pa3IMYHBIX BEIIECTB.
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2. UccnenoBanre HEKOTOPBIX CBOMCTB HOHOB,
LIBET, MBUIKOCTb Ha OIIYIlh, U3MEHEHHUE 1IBETA
UHJIUKATOPOB.

3. DReKTpoan3 pacTBOPOB Xjopuaa meau (2)
¥ MOHHA KaJIMs.

JlaGopaTopHbIE OMBITHI:

1. UcnbiTaHue pacTBOPOB, coJie
WH/IUKATOPOM.

2. Y paneHue BOJbI C MEHOTO KYIopoca.
[IpeBpamenue cynbharta menu (2) B MEIHBIHA
KyIopoc.

8. | IlpaxTuyeckas pabora. DKcrepuMEHTANIbHBIE 3a/1a4l Ha PACTBOPbI
Pemenne
AKCIIEPUMEHTAIIBHBIX
3aja4 1o TeMe
«OIIEKTPOIUTHYECKAS
JMCCOLIMALIST
9. | Pemenue 3amay Ha Brrancnenue ¢ npuMeHeHNEM MOHSATHIA
pacTBOpbI «KPUCTAJIOTUAPATHD.
Pemenwue 3amaq Ha pacTBOpsI a) %
KOHIIGHTpauH, 0) MOJIsIpHAst KOHIICHTPAIUS
10. | Urpa — npencrasienne Pone u 3HavueHue BOABI B KHM3HH JIOJEH U
«Bopa - yiuBuTeNnpHOE U | IPUPOJIBL.
YHHUKaJIbHOE BEIIECTBOY Bopa xak yHUKaNbHBIH PaCTBOPUTENb.
VY nuBuTENBHBIE XUMUYECKHE CBOWCTBA BO/IBI.
DKO0JIOTHYeCcKOe 3HaYeHUE BObI, OXpaHa
BOJIBI  JIp.
11. | B Mupe XuUMHYECKUX DeKTpOoHHas! MPUPOJIA XUMUYECKOH
peakuuii peakuuu. Kimaccnpukanus xumMuaeckoit
peakin. OKUCIUTENbHO-
BOCCTAaHOBHUTEJIbHBIE PEaKIIUN. DHEPTEeTUKA U
HallpaBJ€HUE XUMHUECKUX PEaKLMid. Y CI0BUs
CaMOIPOM3BOJIBHOTO MPOTEKAHHS PEAKIINH.
Ilpaxkmuka. PacctanoBka Ko GHUIHEHTOB B
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuusax METOI0M JIEKTPOHHOTro OajlaHca 1
METOJIOM TOJIYPEAKIIHH.
12- | TepmonmHamMuKa TepmonuHamMuKa, 9TO OHA U3y4aerT.
13. W3menenue 3anaca SHEPruM B pearupyromnen

cucreme. DHTanenus. TemnoBoit a3 dext
XMMHMUYECKOH peakuuu. 3akoHHbI ['ecca.
OHTansNMK 00pa30BaHMS U CTOPAHUS
BElIECTB. BO3MOXXHOCTD 1 HalpaBlIeHUE
NPOTEKAaHUs peakUuil. DHTponus. DHeprus
I'n66c¢a.

PacuerHble 3a1aun:

1. PacueTs! TernoBbIX 3GEKTOB XUMUUECKUX
peakuuii no Teriora o0pa3oBaHus WK
CrOpaHus UCXOHBIX M 00pa3yromuxcs B
pe3yJIbTaTe PeaKLUK BEILECTB.
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2. PacueTsl, CBSI3aHHBIE C BO3MOYKHOCTBIO
MPOTEKAHUSI PEAKIIUH C UCTIOIb30BAaHHEM
CTaHIapTHbIX SHepruit ['nbdoca.

14.

ITouemy nmpoucxogur
XUMHUYECKasl peaKuus’?

Kunernka n xuMndeckoe paBHOBECHE.
CKOpOCTh XUMHUYECKOU PEAKIIMH.
3aBUCHUMOCTb CKOPOCTHU OT PA3IUYHBIX
(akTopoB. 3aKOH AECHCTBYIOUINX MACC
I'ynpn6epra - Baare. Kunerndeckoe
ypaBHEHUE CKOPOCTU. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOHN peakliu OT TeMIIepaTyphl.
[Ipasuno Baut-T'opdda. Dueprus
aKTUBALUU.

Kamanusz. I'omozennwiii u cemepoceHublil
kamanuz. Kamanusz u uneubuposanue.
Mexanuzm oeticmsust kamaiuzamopa.
Tpuyuner usmenenuss ckopocmu peaxyuu om
memnepamypbol U KAamaiuzamopad.
Obpamumvie u Heobpamumbvle peaKyuu.
Xumuueckoe pasnogecue. Koncmanma
pasnogecus. CmeweHue XumMuieckozo
pasHosgecus.

Hemonctpauuu: 1. OnbIThl, NOKa3bIBAOLINE
CMEIICHNE XUMUYECKOTO PAaBHOBECHSI.
JIaGopaTopHBIE OIIBITHI:

1. 3aBUCUMOCTbH CKOPOCTHU PEAKIIUU OT
KOHLEHTPALUU pearupyoux BelecTs,
MOBEPXHOCTH COIPUKOCHOBEHMS,
TEMIEPATYPHI.

2. JleficTBre OMOIIOTHYECKUX (DEPMEHTOB Ha
MIPOIIECC Pa3NIOKEHUs TIEPOKCHUIa BOJOPOAA.

15-
16.

XHMHS HEMETAJIJIOB

O030p MO NOJOXKEHUIO B IEPUOANYECKOM
CUCTEME .M .Menneneesa. Crpoenue
aTOMOB. AJUIOTpONUS.

Hsmenenue cocmasa, cmpoenue u ceoticme
npocmuix eewecma-Hememanios,
obpabomannvix snemenmamu: 1) 00HO20
nepuoda; 2) 00HOU epynnvl NepuooutecKol
cucmemvl /]. M. Menoeneesa.

Ilpakmuka. JemMoncTpannn: Mogenn
KPUCTAJUTNYECKUX PELIETOK.

JlaGopaTopHBIE OTIBITHI:

[Tony4yeHue mIacTHYECKON CEPBL.

17

Poxxnaroniue conu

lanorensr. Crpoenue, CBOMCTBA.
buonornyeckas poJib raJoreHoB.

18.

«Jlyx orHsI»

Cepa, ctpoenue, cBoiictBa. CoequHEeHUs
CepBHlL.
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19.

Ee BenmnuectBo CepHast
KucioTa!

CepHaﬂ KHCJ0Ta, CTPOCHHC, CBOﬁCTBa,

MNPUMCHCHHUE, IIOJTYUCHUC.

20- | be3xu3HEHHBIH 2JIeMEHT | A30T, CTpoeHHe, cBolcTBa. CoeanHeHUs
21. asora.
22- | Yriepoa — OCHOBA JKM3HM | YTiepos, cTpoeHue, coiictBa. CoeanHEeHUs
23. | Ha 3emie. yriaepona. YTriaepoaHble HAHOCTPYKTYPBI.
24. | CunukaTHBINA MHP. Kpemumii. CunukaTHas HOPOMBIIUICHHOCTb.
Crexio, KepamuKa.
25- | Pacuetnple  3amaun ¢ | Pemmenwe 3amad  pasHbIX THIOB. BhImyck
26. | y4acTHEeM HEMETAILIOB XMMHMYECKOM  CTEHra3eTbl Ha  OCHOBE
U3y4EHHOTO Mmarepuarna. CocraBnenue
3aHMMAaTEIbHBIX KPOCCBOPIOB.
27- | XuMus METAIIJIOB O030p MeTaJUIOB IO  TOJIOKEHHIO B
28. nepuoauueckoit cucreme J[.JM.Menneneesa u
CTPOCHHIO aToMa. BUIBl KpUCTAIUIMYECKUX
pemerok merauioB. CruiaBel. Kuciaoponansie
COCIMHEHUS] METAaJUIOB; HW3MEHEHHE UX
CBOWCTB B TMEPUOJAaX U TIIABHBIX MOJTPYIIIax
MePUOANYECKOW  cucTeMbl.  [loHsATHE O
MEePUOKCUIAX U THAPHIAX.
Ocobennocmu 3anoaHe st SIeKMPOHHbIX
0605104eK amomo8 Memaios NoOOYHbIX
nooepynn. Ilpuuuna cxoonvix 3Hauenull
paouycog amomos. JHepaus UOHU3AYUU IMUX
9/1eMEeHMO8.
Ilpakmuka. JleMmoHCTpaluu:
1. Mogenu KpUCTAIUIMYECKUX COEAMHEHUI
METaJLIOB.
2. O6pasIpl METAJUIOB U CIIABOB.
3. OKucnuTeNbHBIE CBONCTBA COETUHEHUIN
xpoma (4).
JlaGopaTopHBIE OTIBITHI:
1. PaccmarpuBanne 00pas3oB METaIOB U
CILIaBOB.
29. | Kak yctpoena DneKkTpoXUMUYecKue npouecchl. [loHstue 00

Oatapeiika?

ANEKTPOAHOM MOTEHLUAJIE.
DNeKTPOXUMHYECKUH  pAll  HaOpsHKEHUM
MeTaiuioB. ["albBaHWYECKHM FIEMEHT.
JlaGopaTopHbI€ OMBITHI:

1. CocTaBieHue raJbBaHUUECKON Maphl.
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30-

PacuerHbIe 3a1a4u C

Pemenne 3aa4 pa3HbIX TUIIOB.

31. | yuacTueM MeTajioB U
CILIaBOB
32- | XuMunueckuii Beuep Pa3pabotka  creHapuss W pENETHIIHH.
33. | "Xumuueckue gymeca" Hoodopmierne mopTPonHO H MPOCKTHOU
TAIKH.
34. | UtoroBoe 3aHsTHE KostekTuBHOE 0OCYXKICHHE WTOTOB Tojia U

WHUBHTYTBHOE OCMBEICIIEHHE CcBOCH
JIeSITEIHbHOCTH. Koncynbrammuss  «AHanu3
KaveCcTBa BBIMOJTHEHUS TIPOEKTAY.

Hmozoeas  Ouacnocmuka.  AHKETa-TECT
«TepMUHONOTHYECKUH ~ MUHUMYM  FOHOTO
XUMHKa». AHaJIM3 HWTOTOB KOH(MEPCHIINH.
AHanmu3 TOPTPOIUO HCCICAOBATSIBCKUX U
TBOPYECKUX paboT.
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1.14 Ilnannpyembie pe3yabTAThI

TpeboBaHMs K YPOBHIO IMOATOTOBKH YYAIIMXCsl HANIPABJICHBI HA PEANN3ALUIO JEATEIbHOCTHOTO,
JUYHOCTHO-OPUEHTHUPOBAHHOTO IOJXOJa; OCBOCHHE YyYalllUMUCA HHTEJUIEKTYaJIbHOH U
NPAaKTUYECKOH JIeATENbHOCTH, OBJIAJCHUE 3HAHUAMU M YMEHUSIMH, BOCTPEOOBAaHHBIMU B
MOBCE/IHEBHOM JKHU3HH.

Osnadenue npeoOMemHuvIMU 3HAHUAMU U YMEHUAMU

B pe3ynbraTe 00y4yeHus mo mporpaMmme yJaiiuecs

JOJI’KHBI 3HATH.

OIIPCACIICHUA OCHOBHBIX XUMHUUYCCKUX SIBJICHUH 1 3aKOHOB,

ATaIlbl IPOBEACHUSI SKCIICPUMEHTAIBHOMN U HCCIIEI0BATEIILCKON PaOOTHI.
npasmia opopmIIeHUS Ta0OPaTOPHOH M UCCIIeIOBATEILCKON paboThI, pedepaTa, JOKIaIa;
npaswia Th npu npoBeieHNN PaKTHYECKUX padoT;

JO0JIZKHBI YMETh.!
SKCIICPUMCHTAJIbHO JOKAa3bIBATh CBOMCTBA OCHOBHBIX XUMHUYECKUX KJIaCCOB,

(bopMyIHpOBaTh U aHATU3UPOBATh XUMHUECKYIO IIPOOIEMY;

BBINIOJIHATH [TOCWIIBHBIE UCCIIEOBAHUS B OKpY KarolLlel cpere;

0(OPMIIATH U MPECTABIIATH Pe3yIbTaThl UCCIIEIOBAHUM;

BbIOMpAaTh UH(OPMALIMOHHBIE HCTOUHUKY U BJIaJIeTh clloco0aMM CUCTeMaTH3alui HHPOpMalny;
OLIEHUBATh CTENEHb YCIEUIHOCTH CBOCH MHIUBHUyaJIbHON 00pa30BaTEIbHON AEATEIbHOCTH;
OOBSICHATB CBOIO OLIEHKY, CBOIO TOUKY 3PEHUS, CBOIO ITO3UIIHIO 10 PA3INYHBIM CUTYaLUAM;
HOHMMATh CUCTEMY B3IUIAZIOB U HHTEPECOB JIPYroro 4eloBeKa, HaXO0JUTh KOMIPOMHCCHI

Ognaoenue Kno4eebiMu KOMREMEHMHOCMAMU

ITo oxoHuaHum oOy4eHUs MO MporpamMMe OOYYArOLIMHCS NOJDKEH BIAAETh KOMMYHUKAMUBHBIMU
KOMNEeMeHmMHOCHAMU.

JIOHECTH CBOIO TIO3UIIMIO 10 APYTHX, BlaAes MpUEMaMU MOHOJIOTHUYECKOI U THATIOrH4eCKON peyn.
HOHATH PYTUE MO3ULMHU (B3IJIS/1bI, HHTEPECHI).

JIOrOBapHBAaThCS C JIIOJbMHU, COTJIACYSI C HUMM CBOM MHTEPECHI U B3IJIA/bI, Al TOTO YTOOBI ClenaTh
4TO-TO COOOLIA.

KOMNemeHmHOCMAMU peuletus npooiem:
ompeAensaTs U GOpPMYIHPOBATh IENb JACATEIHHOCTH (ITOHATh CBOM MHTEPECHI, YBUACTH MpoOiIemy,
3a/1a4y, BbIPa3uTh €€ CIOBECHO).

COCTaBUTh IUIAH ACMCTBUI MO PELIEHUIO TPOOIeMBI (3aaun).

OCYIICCTBJIATH JCUCTBHS T10 pcajM3aluui IjiaHa, npujaaras yCUIdsa [JIs MPCOAO0JICHUA pr21HOCTCI>i,
CBCPSACH C LCIIbIO U IIJIAHOM, ITOIIPABJIAA cebs npu HCO6XO,[[I/IMOCTI/I, CCJIM pE3yJIbTaT HE JOCTUTHYT.

pe3yibTart CBOEM JeSITEIbHOCTH COOTHECTH C 11eJIbI0 U OLIEHUTH €rO0.

KOMNEmMeHmHOCMAMU UCTIONb308AHUSL UHDOPMAYUOHHBIX PECYPCOB.

OpPUEHTHPOBATHCS B CBOEH CHCTEME 3HAaHUI M OCO3HABATh HEOOXOAMMOCTh HOBOTO 3HAHMS.

JieNath NpeaBapuTeIbHbIA OTOOP UCTOUHMKOB MH(POPMAIMK 1JI1 TOUCKA HOBOTO 3HAHUs (TeYaTHbIE
UCTOYHUKH, IHTEpHET-pECypChI, IO, KAK HICTOUHUK HH(POPMALIUH U TIP.).

noOBIBaTh HOBBIE 3HaHUS (MH(MOPMAIMIO) U3 PA3TMYHBIX UCTOYHHKOB M PA3TUYHBIMH CIIOCOOAMHU
(HabroieHre, YTEHHE, CITyIIaHuE ).

nepepabaTeiBaTh TOJIYYCHHYI0 HWH(MOpManuioo (aHATM3UPOBaTh, 0000MIATH, KIACCUPHUIMPOBATH,
CPaBHMBATb, BBIJACNIATh MPUUYHUHBI U CJIEICTBUS) Ui MOITYYSHHUS HEOOXOAMMOTO pe3yibTaTa, B TOM
YHCIe U U CO3JJaHKsI HOBOTO MPOYKTA.

npeoOpazoBeIBaTh MH(OPMALMIO U3 OJHOM (opmbl B Apyryro (TEKCT, Tabiuua, cxema, rpaduk,
WUTIOCTpalus U Jp.) U BbIOUpaTh Haubomee ynoOHyo ais cedst popmy. Paboras ¢ undopmanmei,
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yYMETh IepeaaBaTh €€ COoAep)KaHWe B CXKATOM WM Pa3BEpPHYTOM BHUJE (COCTaBIISATH IUIAH TEKCTa,
TE3HUChI, KOHCTIEKT U Ap.) KOMAEeMEeHMHOCMAMU COYUATLHO20 83AUMOOEUCTBUSL.

OLICHMBATh XU3HEHHbIE CHUTyallMH (MIOCTYMNKHU JIIOJEeH) C TOYKH 3pEHHUs OOLICTPUHSATBIX HOPM U
IEHHOCTEH (HPaBCTBEHHBIX, IPAXIaHCKO-MATPUOTHUECKUX, ICTETUUECKUX ), @ TAKIKE C TOUYKU 3PCHHUS
Pa3TUYHBIX TPYIIT 00IIecTBa (BEPYIONINE-aTeUCThI, 00TaThie-OCIHbIC H T. II.).

OOBSCHATH (MPEKIE BCETO — CAMOMY ce0€) CBOH OIICHKH, CBOIO TOUKY 3PECHHUS, CBOH ITO3UITHH.
CaMOOTIPEICNIATHCS B CUCTEME [IEHHOCTEH.

JIEUCTBOBAaTh U TOCTyNaTh B COOTBETCTBHHM C ATOM CHCTEMOM IIEHHOCTEH M OTBeYaTh 3a CBOH
TOCTYIIKH U TEUCTBUS.

Ocgoenue camocmoamenbHoil MEOPUECKOIl OeameaIbHOCmU

[To oxoHUYaHMU O0YUYEHHIO MO MPOTrpamMMe 00YUArOIIUNCS A0KeH

CTPEMUTbCA K JOCTIDKEHHMIO CaMOCTOSATENIBHOTO, TBOPYECKOTO YPOBHS IPU  BBIIOJIHEHHU
NpPaKTUYECKUX 3aJaHUH, COBEPLICHCTBY CBOMX TBOPUECKHX CIIOCOOHOCTEIH;

OCO3HAHO y4acTBOBaTh B OCBOCHUH NPOrpaMMbl (TOJIKHBI OBITh CHOPMUPOBAHBI KOJIIEKTUBUCTCKHE
Y JIMYHBIE MOTHUBBI IIOCEILICHUS 3aHATHH),

OPUMEHSTh NMPUOOpPETeHHbIE 3HAHUS M YMEHMS B INPAKTHYECKON NESTEIbHOCTH M IOBCEIHEBHOU
KHU3HU.

Bocnumamenwhuie pezynomamsr O0ydaronuiics 10/1:KeH BOCIUTATH B cede TaKne KayecTna:

1O OTHOWICHHIO K cebe: TpyaoioOue, TeprieHHe, TpeOOBaTEeIbHOCTh K cede (CaMOKOHTPOJIb);
OCO3HAaHHOCTb HPABCTBEHHBIX TMpPaBHJI W TOTPEOHOCTh MX BBINOJIHATH B COOTBETCTBUU C
HPABCTBEHHBIM 3aKOHOM B JYIIIE;

[0 OTHOLIEHUIO K JIOASAM: MOTPEOHOCTh M TOTOBHOCTH MPOSIBIATH COCTpagaHHE, COpaJoBaHHE M
B3aMMOIIOMOIIIb, JOJT U OTBETCTBEHHOCTh, MHUIIMATUBHOCTH, CTPEMJICHHE BOCHPUHHMATH OOIIHE
JieNia KaKk CBOM COOCTBEHHBIE.

OOyuaronuiicsi 10/1KeH MPHUCBOUTH cede ciIeayIolie IeHHOCTH:

OepekHOE U OTBETCTBEHHOE OTHOILICHHE K IIPUPOJIE;

3HAYUMOCTb TPYAQ;

IBTPYUCTUYECKOE OTHOILIECHHE K JIIOJISIM;

3HaYUMOCTh YUCHHS,

TBOpYECKast ACATEIILHOCTh KaK HEOOXOMMasi COCTABIISIONIAs )KU3HU KaXKJOTO YEIOBEKa;
M000Bb K POJIHOM 3emiie, K MPUPOE CBOEH Masloi pOJUHBI.

YciioBus peaiH3anuu NPorpaMmbl.

MarepuanbHoe odecniedyeHre NporpaMmmbl

VY4ueOHblil KaOWHET, YIOBIETBOPSIOMMN CAaHUTAPHO-TUTHMEHUYECKUM TpEOOBaHUSIM U
000py/IOBaHHBIM ISl 3aHATHI rpynnbl 15 yenoBek (HmapThl, CTybs, Aocka, mkadp aas YMK,
nepeHocHasi TpuOyHa).

2) Kabuner-imaboparopusi, yI0OBICTBOPSIONINN CaHUTAPHO-TUTHECHUIECKUM TPEOOBAHUSIM
U 00OpYJOBaHHBIA Il 3aHATHH rpynmbl 15 denoBek (1abopaTopHBIE CTOJBI, OCHAIlEHHBIE
BOJIOM M Ta30M; CTYJIbs, MIKa(bl Ui JEMOHCTPAIIMOHHBIX MOJIE]e, HHCTPYMEHTOB, TPUOOPOB,
PEaKTUBOB, XUMUYECKON MIOCYbI).

3) KommbroTepHblii kiacc sl 3aHATUNA rpynnbl 10 4enoBeK, KOTOPbIM YKOMILJIEKTOBaH
KOMITbIOTEPAMHU C BBIZICJICHHBIM KaHAJOM BbIXoJa B MHTEpHET, He0OXOAUMBIM KOMITbIOTEPHBIM
IIPOrpaMMHBIM 00€CTIedYeHUEM.

4) O6opynoBanue, HEOOXOIUMOE JUTSI peaT3alliy IPOrpaMMBbI:

4.1. MynpTumMeuiiHasi TPOCKIIMOHHAS YCTaHOBKA;

4.2. Ilpunrep yepHO-O€mbIi, IBETHOH;
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4.3. Ckanep;
4.4. Kcepokec;

5). Marepuansl W oOopydoBaHWE Ui JaOOpaTOPHBIX,  MPAKTUYECKUX U
HKCIEPUMEHTAIBHBIX Pa0OT: MUKPOCKOIIBI, BEChl TEXHHUYECKHE M TOPCHOHHBIC, XOJIOJUIbHUK,
ABTOKJIaB, HACTOJIbHAs MEHTpudyra, CTynka, MeJIbHHIA, (DUIBTPOBaJbHAs Oymara, MUHIICTHI,
HOXXHHIIBI, TEPMOCTAT, TEPMOMETpPHI, TEPMOC, MITATUBBI, CYIIMJIBHBIA IIKad, CIHPTOBKH,
ra30BbIC TOPEIKU. B 10CTaTOYHOM KOJIMYECTBE OJDKHA OBITh XMMHUYECKAst TOCY/1a M PEaKTHBHI.

6). Matepuainsl Juis JETCKOTO TBOpYeCTBa (aKBapenb, I'yallb, Oenas W IBeTHas Oymara,
KapTOH M BaTMaH JJIs PUCOBAHUsSI M KOHCTPYUPOBaHUs, POTOATBOOMBI H Jp.).

7) Kanuenspckue NPUHAICKHOCTH: PYYKH, KapaHJAIld, MapKepbl, KOPPEKTOPHI;
OJIOKHOTBHI, TETpau; Oymara pa3HbiX BUI0B U (popmata (A3, A4); kieit; dhaiisl, Manky.

Metoauyeckoe obecrniedeHne NporpaMmabi:

Kanposoe o6ecnieuenue

PeanuzoBeiBaTh mporpaMmy MOXKET I€Jaror, HMMEIOIIUN BbICIIEE I1E€JarOrM4ecKoe
oOpa3oBanue, 0OJaNAIOMMKA  JAOCTATOYHBIMH  TEOPETUYECKUMHU 3HAHUSAMHU M ONBITOM
IPAaKTUYECKON JEATEIIbHOCTH B O0JIACTM XMMMYECKOro 0Opa30BaHUS M OpraHM3aluu y4eOHO-
UCCIIEIOBATENbCKON  aAedTenpHOCTU.  Jl1  OCYIIECTBIEHUS ~ HAy4yHOrO  PYKOBOJICTBA
UCCIIEI0BATEIbCKUMH paboTaMU JI€TeH UM AJIs1 KOHCYJIbTUPOBAHMS 10 ONpPEeIeHHbIM TeMaM K
paboTe Mo mporpamMme MOTYT NPUBJIEKAaThCS HAYYHbIE COTPYAHMKHU BBICUIEH LIKOJIbI, YU€HBIE-
XUMHUKH, FKOJIOTH, MPAKTUKYIOLINE CIIELUATUCTbI, 00J1a1a011e J0CTaTOYHBIM 00bEMOM 3HAHUN
10 BO3PACTHOW MCUXOJIOIMH, 3HAIOIKE NIEarorH4eCKie TEXHOJIOTUHU, METOABI U (OPMBI pabOThI,
cneuuuyHble U1 YUYPEXJIEHUH JONOJHHUTENbHOro oOpazoBaHusa. Jlng npoBeneHus
JUArHOCTUKHU TCUXUYECKOr0 pa3BUTHs oOydaroluxcst K padoTe Mo mporpamme MNpUBIIEKaeTCs
MICUXOJIOT, BJIa/ICIOLINI METOAUKAMU PAOOTHI C I€ThMH.

JAunakTuyeckoe M MeToAuveckoe odecnevyeHue (y4eOHO-METOAMUYECKUIH KOMILIEKC)
Jis  peanu3zanuu mporpamMmbl  «XUMHSL U KHM3HB» C()OPMHUPOBAH Y4eOHO-METOAMUYECKHMA
KOMILIEKC, KOTOPBII MOCTOSHHO MOMOJIHAETCS.

VY4eOHO-MeTOIMUEeCKUN KOMIUIEKC UMEET CIeNyIoIlue pa3feibl U BKIOYAeT CIEIYIOLIIe
MaTepuabl:

1. Memoouueckue mamepuanvt 011 neoazoza:

1. Meroauueckue peKOMEHJAIMU, KOHCHEKTbl 3aHSATHH, CLEHApUM MEpONpUITUH,
MaMATKH:

1.1. Merox mNpoeKTOB Kak TEXHOJOTHs (OPMUPOBAHUS KIIIOUEBBIX KOMIIETEHTHOCTEH
00yyaroIerocsi B cucteMe JIOMOJIHUTEeNIbHOro o0pa3oBaHus netei. Pazpaborunku Mensiesa .1,
Unbunckas T.M., Bunorpanosa JI.A. Camapa. CUIIKPO. 2006.

1.2. Kanenpapp KOHKYPCHBIX MEPONPUATHN II0 €CTECTBEHHOHAyYHOMY HAaIIPaBJICHUIO
TFOPOJICKOT0, PETMOHAIBLHOTO U BCEPOCCUIICKOTO YPOBHSI.

1.3. KoMmriekcsl 030pOBUTENBHO-TPOGHIAKTHIECKUX YIPAKHEHUH, MPEJOTBPAIIAIOIINX
Y CHIDKAIOIIUX YTOMJIEHHE 00Yy4aroIuxcs (sl CTapIliero MIKOJIbHOTO BO3PacTa).

1.4. Meroauueckue peKOMEHJAIMM MO MpoBeACHHI0 akmuu «lIsaTh 1oOpBIX 1en BO
BceMupHbIii 1€Hb 370pOBbS»

1.5. Koncynpranus ans oOyuatomuxcst «Ctpykrypa noptdonuoy. 1.6. Koncynpranus s
oOydJaronuxcst «AHaJIN3 MaTepruagoB MOPTHOTHOY.

1.7. Metonudeckue peKkoMeHAAaUUU 10 npoBeneHuto 3aHATHil: Cepa. CoequHEHUS CEpBI.
®docdop u ero coequHeHUsI. MUHEpaJIbHBIC YI0OPECHMUS.

1.8. CeicmanoBa H.IO. VYpox-myremectBue «B mupe kucinor». / OTKpBITBIA ypoOK:
METOAMKH, cueHapuu U npumepsbl. Ne 4, anpens 2009.

2. InarHOCTUYECKUN MHCTPYMEHTApHIL:

2.1. Meronuka WcCCIE€IOBaHUS MOTHUBOB IIOCEHICHUS] 3aHITUW B KOJUIEKTUBE. ABTOD
JI.B.Bait6opooBa.
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2.2. Meroauka JAMAarHOCTUKM YPOBHSI TBOPYECKOM AKTUBHOCTH ydaluxcs. ABTOpPBI
M.N.Poxkos, 10.C.Tioaaukos, b.C.Anumes, JI.A.Bomosud.

2.3. Marepuansl Jyisi BXOAHOW AUMArHOCTUKH TEOPETUUYECKUX 3HAHUM MO KAKIOMY KypCy
(anKeTa-TeCcT «3HaK-HE 3HAIOY).

2.4. Marepuansl A BXOJHOW JMAarHOCTUKM NPAKTHUUYECKUX YMEHHMM 110 KaKIOMY
MOJYJIbHOMY KypCy (aHKeTa-TecT «YMEI — HE YMEIO»).

2.5. Marepuansl Uisi NPOMEXYTOUYHOM JIMarHOCTUKHA YCBOEHUS OTHEIIBHBIX TEM
MIporpamMMsbI (TECThI, OIPOCHUKH).

2.6. Marepuasipl 1 UTOIOBOM JAMAarHOCTUKM TEOPETUYECKUX 3HAHUK 110 KaXKJIOMY
MOJYJIbHOMY Kypcy (aHkeTa-TecT «TepMUHOIOTMYeCKUIl MUHUMYM FOHOT'O XHUMHUKa).

2.7. Marepuansl JUisi UTOTOBOM JUarHOCTUKM IMPAKTHUYECKUX YMEHHUH 0 KaXIOMY Kypcy
(KpUTEpHH OIIEHKH UTOTOB MPOEKTA).

2.8. AHKeTa s poauTeniell «YJOBIETBOPEHHOCTh PE3yJbTaTaMH IMOCEIICHUS PeOSHKOM
3aHATUI 00BEAUHEHUS.

3. Opranu3anroHHO-METOJUYECKHE MaTEePUATIbL:

3.1. IlepcnekTHBHBIN M1aH pabOTHI MeAarora Ha TEKyIIUH rox;

3.2. KanengapHo-TeMaTndecKkoe IIaHupoBaHue yueOHOro Marepuaia Ha y4eOHbIH roJ;

3.3. IlonoxeHus, MUcbMa, MPUKa3bl OPraHU3aTOPOB KOHKYPCOB M KOH(EPEHIMH pa3HbIX
YPOBHEM 110 €CTECTBEHHOHAY4YHOW HAIIPABICHHOCTH.

3.4. IHCTpYKLIMU 1O OXpaHe TPyAa U TEXHUKE 0€30MacHOCTH.

®opMBbI aATTECTAIIUHA.

Texyumuil KOHTPOJIb, — 3TO CUCTEMATUYECKASI OLICHKA YPOBHSI OCBOCHHS JONOJHUTEIBHOMN
00pa3oBaTeNIbHON NMPOrpaMMbl B Te€YEHHUE y4eOHOro roja. Tekyluil KOHTPOJb CKJIabIBaeTCs U3
CJIEAYIONINX KOMIOHEHTOB. B Hauane y4eOHBIX 3aHSATHI MEeIaroroM U MCUXOJIOTOM ITPOBOIUTCS
BBOJIHBIM KOHTPOJb JUI OINpENeleHUs HayaJlbHOTO YPOBHSA 3HaHWM yuwamuxcs B (opme
TECTUPOBaHUS, AaHKETHpPOBaHMs, colecenoBaHusa. B TeueHume Bcero Kypca oOyudeHuUs
OCYILIECTBIISIETCS. ONEPATUBHBIA KOHTPOJb II03BOJISIIOIIMM ONPENENINTh YPOBEHb YCBOEHUS
POrpaMMbl, TBOPYECKYIO AKTUBHOCTH YyYalllUXCs, BBIIBUTb KOMMYHHKAaTHUBHBIE CKJIOHHOCTH,
TOTOBHOCTH K CaMOPa3BUTHIO.

HToroBplii KOHTPOJIb MPOBOAMUTCS MO 3aBEPLICHUIO Ka)KJOT0 Kypca MPOrpaMMBbl, C YUE€TOM €ro
ocobenHocteil. [lenaror u ncuxosor aHaIU3UPYIOT:

- YCBOE€HHE PeOEHKOM HOPM U MPaBUJI IPOBEIECHUS XUMUUYECKUX MPAKTUYECKUX paldoT;

- Ka4eCTBO U CMIOCOOHOCTH yJallerocs padboTaTb CaMOCTOSITENbHO U TBOPUYECKH;

- IPOSIBJICHNE MHUIIMATUBBI K PEIICHHUIO MPo0ieM OIMKaNIIero OKpyXeHus;

- YMEHHE Y4alUXcsl OpraHu30BaTh U 0(OPMUTH yUeOHO-UCCIIE0BATEIbCKYIO PadoTy;

- yyacTHe B MEpONPHUATHIX (KOHKYpPC, OJMMIINAJA, aKIHs, KOHQEepeHIMs U T.[.) Pa3IuYHOrO
YPOBHSL.

OueHovyHbIe MaTEPHAJIBI.
B pamkax mporpaMMsel JJii COLMOICUXOJIOTMUECKOTO HCCIIEI0BAaHUS YYallUXCsl UCIOJIB3YIOTCS
CJIEYIOIINE METOANKH:
Memoouka ouaznocmuku u KOppeKuyuu OmHOueHus K npupooe.
Astop: B.A. fceun, C.JI. Mepsbo. llens: mccaenoBarh THUN JOMHUHHUPYIOIMIEH YCTAaHOBKH B
OTHOLIEHUH TpUpoibl. CpoK IPOBEAEHUS: OJUH pa3 B IOJ.
Memoouka uccnedoeanua MOmMuEos NOCEUCHUA 3aHAMUIL 6 KOJIeKmuee.
Aemop: J1.B.baiiboponoBa []ens: m3yuyeHHEe MOTHUBOB MOCEIIEHHs 3aHATUH ydammmucs. Cpok
npoeedenus: B Ha4Yale roja
Memoouka OuazHoOCmMuKU ypoeHa meopuecKoll aKmueHOCMU YUaujuxcs.
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Astopel M.U.Poxkos, HO.C.TronnukoB, b.C.Anumes, JI.A.BonoBuu. []ens: Llenb: Ha ocHOBE
BBISIBIICHHBIX KPUTEPHEB W SMIIMPUUYECKUX TIOKa3aTeJIed IMPOBECTH CPABHUTEIBHBIN aHaIN3
W3MEHEHUH B CHOPMUPOBAHHOCTH Y YUAIUXCSI TBOPUECKON aKTUBHOCTH:

Cpox npogedenusi: OOUH pa3 B TOJI.

B koHme yyebHoro roma megaror o0oOmIaeT pe3yabTaThl BCEX MUATHOCTHYECKHX TPOIEAYp U
OTpeNieIsieT YPOBEHb PE3YJIbTaTOB 00Pa30BaTEIbHON JAEATEILHOCTH KaXJ0T0 00YyJaromierocs —
WHTETPUPOBAHHBIN IOKa3aTelb, B KOTOPOM OTOOpakeHa KOHILEHTpalusl JTOCTHKEHUM BCeX
ATallOB M COCTABISIOIMIMX y4e€OHO-BOCIIMTATEIBHOIO Tpolecca. Bo3MOKHBIE YPOBHH OCBOCHUS
pebeHKOM 00pa30BaTeIbHBIX PE3YNIBbTATOB IO mporpamme - Hu3kuid (H), cpennuii (C), BhIcOKHI
(B).

IMoaBeneHne UTOrOB peaju3alUMi MPOrpaMMbl B COOTBETCTBUU C KaJICHIAPHBIM y4eOHBIM
rpauKoM B KOHIIE Y4E€OHOTO ro/1a MPOBOJIUTCS:

MIPOMEKYTOUHAs aTTeCcTalMs 00y4aromMXcs (OLEeHKa Ka4eCTBAa OCBOSHUSI ITPOTrpaMMBbl 1O UTOraM
yueOHOro roja)

UTOTOBas aTTecTanus (OICHKA Ka4eCTBa OCBOCHHS IIPOTPAMMBI O0yUYAIOITUMUCS 32 BECh MEPHO.T
o0y4deHus 1o MporpaMmme)

MeTtoanueckue MaTepuaJibl.

[Ipu peann3anuu IpoOrpaMMsl UCIONB3YIOTCA CIEAYIOIIME I1€1arOrNYeCKUe TEXHOIOTUU:
1. IIpoexTHOE OOyYeHHE - MPOCKTHAsE TEXHOJIOTHS UCIIOJNB3YeTCs MpU paboTe ¢ TpynmaMu JaeTei
UCCIIEI0BATENBbCKOIO YPOBHS
2. Tloprdonmo — B TeueHHEe TroAa KakAbli oOydaromumiics roToBUT MOpT(oano - COOPHUK
UCCIIEIOBAHUI M PE3yJIbTATOB, KOTOPHIE IEMOHCTPUPYET €r0 YCHIMs, MPOrpecc U JOCTUKECHUS B
obsmactu xumuu. [IpesenTanust moprdosno MPOBOIUTCA B KOHIE y4yeOHOro roga Ha HMTOTOBBIX
3aHATHAX B (popMe MUHU-KOH(EPEHIIUH 10 3alUTe MOPT(HOINO MU BHICTABKH MOPTQOIHO.
3. UnTepakTuBHbIE TeXHONIOTUU - JleGaThl: EPEMEHHOE AMAIOTHYEeCKOe OOINEHHEe, KPYIJIbIi CTOI:
oOMEH MHeHUsMH, jJabopaTtopusi XMMHUYECKHX TpolisieMm, sabopaTopHas pabora «OBpuka! S
OTKpBIBAIO...3aKOH, siBieHue». [lenosas urpa «llnanupoBanue paboTsl 0ObeAMHEHHS Ha y4eOHBIN
rom». Ilpe3eHTanmoOHHBI MeTOA: 3aluTa HCCIEeNOBATENbCKUX IPOEKTOB Ha KOH(EpeHUHUIX
Pa3IMYHOrO YPOBHS
4. Urpossie Texnonoruu (b.I1.Hukutun) - Urpa « Pacckaxu mue o cebe». Pa3zBuBaromniue yaeOHbIE
urpsl «Kputuk — xoppekrop». PoneBas urpa «3aceqaHue 3KCIEPTHOrO coBeTay. JMaakTHyecKue
UTPBI HA 3aHATHX
5. Texnonorus oOy4yeHus: B coTpygHu4ecTBe (0OyueHue B MaiblX rpynmnax) - OOydyeHue B MajbIX
rpynmnax. Jlokiaa manslx rpymni. BeinonHeHne KOJUIEKTUBHON J1aOOPaTOPHO-TIPAaKTHUECKOH paboTHl,
XMUMHYECKOTO MPaKTHKyMa
6. Uudopmarmonnsie TexHonoruu - Ilouck, cOop u cucremarnsanusi TEKCTOBON MH(pOpManuu U
n300pakeHuit ¢ ucnonabzoBanueM VMutepHer. Co3qaHne KOMIBIOTEPHBIX MPE3EHTALUM B IporpamMMe
Microsoft PowerPoint; Co3manne TeKCTOBBIX JOKYMEHTOB Ha KOMIBIOTEpE B Mporpamme Microsoft
Word. KomnbtotepHsle TecToBble 3aaaHus. KoMnbroTepHble yueOHbIE XMMUYECKUE UTPbI
7. JlmuHOCTHO-OpHEeHTHpOBaHHOE pa3BuBatouiee obOydenue (M.C.SAxumanckas) - CocraBieHue
VHJIMBUYaJIbHOTO IIaHA TBOPYECKOH, MCCIEN0BATEIbCKOM MM MPOEKTHOM AEATEIbHOCTH Ha TOA.
[IpaxkTuyeckue 3agaHus, TpeOyrOIUE: BOCIPOU3BEACHUE JAHHBIX WIM PENPOAYKLUH, POCTBIX WU
CJIOKHBIX MBICIMTENBHBIX ONEpaluii, CyMMHUpPOBaHHMA M OOOOILUEHUS JAHHBIX, TBOPYECKOIO
MbIIUICHUS. Pa3BuBaromue 3agaHus: CpaBHEHHE SBICHMH M CBOWCTB Ul BBISBICHHS OOIIETO U
CYIIECTBEHHBIX pa3IW4Mid, OOBSCHEHHWE OOIIMX CBOWCTB M pa3IU4Yuii, COCTAaBICHHE IUIAHA
NPOYUTAHHOTO, MPEJICTABICHUE M3YUYEHHOTO B CXKATOM HArJIAAHON (opme, HamKMCaHUE pPELEeH3UH,
COCTaBJICHHE 33J]auM, HATH OPUTHHATIBHYIO HJICIO.
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Jlumepamypa ona neoazoza u ywauwjuxcs

Jlns nereid:

1. Anexcunckuii, B.H. 3anumarensabie onbiTel no xumud. /| B.H. Anekcunckuii. - M. :
IIpocsemenue, 1999.

2. I'abpycesa H.M. Pabouas Terpans no xumuu 8 kinacc. - M.: poda, 2000.

3. I'epacumona .M. Xumus namumu riaazamu. - M.: [Ipocsemenue, 1981.

4. Kpunman B.A. Kuura s uteHus no Heopranmdeckod xumuu. - M.: IIpocsemienue,
1993.

5. Jleeucon WM.A. YnauBurenbHas xumus. — M.: M3g-so HII DHAC, 2006. — 176
c.IlnyxnukoB M.C., Psazanues C.B. Cpenu 3anaxoB u 3ByKoB. - M.: [Ipocsenienune, 1991.

6. Pomannena JI.M., Jlenunckas 3.JI. O0mas xumus. - 2-e u3g. - M.: Beicimias mkona,
1991.

7. Wremmuep I'.'U. Xumus na nocyre. - M.: I[Ipocsemienue, 1993.

8. Duruknoneaus ans nereil. Tom 17. Xumus / ['nas. pen. B.A. Bononus, Ben. Hayy. pel.
. Jleencon. — M.: Aanta+t, 2003. — 640 c.

9. KOmun A.M., CyukoB B.H. Xumus ans Bac. - M.: Xumus, 1987.

J1J1s1 1exaroros:

1. I'abpycesa H.1. [IporpamMmmHo-meToanueckue matepuaisl. M. /Ipoga, 1999.

2. T'aBpyceiiko H.II. IIpoBepounble pabOTHI MO HEOPraHMYECKOM XuMuU. 8 KiI. M.:
[Tpocsemienue, 1990.

3. I'apa H.H., 3yeBa M.B. KonTpomibHbsle 1 npoBepounbie paboThl o xumun. 8-11 kmace.
M.: JIpoda, 1997.

4. llesuc K., [1»it /. Bona — 3epkano Hayku. - JI.: 'mapomereonsnat, 1964. — 149 c.

5. Jlo6poBonsckuit B.B. T'eorpadus mukposnementoB. [mobanpHoe paccesHue. — M.:
Mpeicnb, 1983. — 272 c.

6. 3motarkoB D.I". Yok OKOHYEH - 3aHATHS TTpojonkatoTes. M.: [Ipocsemienue, 1992.

7. Kpunman B.A. Kuura s ureHus mo HeopraHnuyeckoi xumuu, M.: Ilpocsemienue,
1993.

8. JIsnbko B.W. Beuno xuBas Boga. — Kues: U3n-Bo Haykosa Jlymka, 1972. — 119.

9. Hazapora T.C., I'paGenkuii A.A., JlaBpoBa B.H. Xumudeckuii 5KCIIEpUMEHT B IIKOJIE.
M.: IIpocBemenune, 1987.

10. Hukanopos A.M. I'mapoxumust. — JI.: ['mapomereonsnat, 1989. — 352 c.

11. Onbrun O.M. OnbIThl 6€3 B3pBIBOB. /- 2-€¢ 3.~ M.: Xumus, 1986.

12. Papmenkmit E.H. Jlunaktudeckue marepuansl mo xumun. 8-9 ki, M.: Ilpoceemenue,
1995.

13. Cenesxko I'. K. Ilemarornueckue TEXHOJOIMH Ha OCHOBE aKTHBHU3AIUU,
UHTEHCUUKAIMK U Y3PPEKTUBHOTO yIpaBlIeHUs] yueOHO-BOCIUTATENbHOTO nporecca. M.: HUN
HIKOJIbHBIX TexHosorui, 2005. (Cepust « QHIMKIONEANS 00pa30BaTEIbHBIX TEXHOJIOTUIN).

14. Xumus namummu raasamu. /Ilog pen. SI.M.I'epacumoBa. - M.: Ilpocsemienue, 1981.

15. YepnoOennckas .M. OcHoBBI MeTOMKH 00yueHus xumMuu. - M.: [IpocBemenue, 1987.

16. Iepctue M. II. Xumust u Ouojorust HyKJI€MHOBBIX KHcHIOT. - M.: IIpocsemenue,
1987.

Jlas1 poauresieit:

1. Kauyp E. YBnekarenbnast xumusi. — M.: Mann, MBanos, @ep6ep, 2020

2. Onprun O. Yyneca Ha BbIOOp. 3a0aBHas xumus s aereit. — M.: MJ1 MemiepsikoBa,
2017

3. Crenun b. JI. 3anumarensHble 3a1anus U 3 dexTHie onbITel o XumMun. — M.: Jpoda,
2002. —432 c.

4. Hlkypko, JI.1. 3a6aBHas xumus: 3aHUMATENbHbBIE, O€30MAaCHBIC M TPOCTHIC XUMUYECKUE
onsiTel / JI.W. IlIxypko. — M. : Jlerckas nmurepatypa, 1976. — 96 c. — (3Hail u ymeit).
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HNuTepHeT-pecypenbl
Cair «3aHuMareIbHasg XUMMUS:

http://www.alto-lab.ru/

NHuTtepecHbie

XUMHNYCCKUC

OIBITBI H

Ka.ﬂennapno-TeMaaneckoe IJIAHUPOBAHHE 1 moJyroausi oﬁyqem/m

baxTb»

Ne Tema KomanuectBo Jara npoBenenus
n/n ypoka 4acoB
[To many [To dakTy
1. | JaBaiiTe mo3HaKOMHUMCS. 1
2. | IlpakTrueckas pabota 1
«3HAKOMHUMCS ¢ XUMHUYECKOU
nabopatopueii, ee 060py10BaHUEM,
C IpaBHJIaMH 0€301IaCHOCTH B HEi»
3. | 13 wero moctpoeH mup? 1
4. | Kak U3MeHHUTH BEIIECTBO? 1
5. | IIpakTrueckas pabota 1
«MHoroo0pa3sue BeIecTB»
6. | [IpakTnueckas pabota «Kak 1
3aCTaBUTH BEUIECTBA PEarupoBaTh
IpYT ¢ Apyrom?»
7. | Ilpaktrueckas padota «I[lmams 1
cBeun. HarpeBatenbHbIe IprOOpHI»
8. | 3armsHeM BHYTpbH BellecTBa 1
9. | XumMuueckasi TICBMEHHOCTb. 1
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10.

BemecTra Bokpyr Hac

11. | IIpocThie BeliecTBa.

12. | Yro 3acTaBiseT BemecTBa
ropeTs?

13. | Camplii TPOCTOM AIEMEHT BO
BCEJICHHOM

14. | 3nakoMbIii HE3HAKOMEI

15. | YUem MBI OpImmm?

16. | Kucible BemecTBa B IpUpoO/IE.

17. | Enxue BemiecTBa B pHUpoOIe.

18. | Bce u conm cosieHbIe Ha BKYC?

19. | BemecTBa Hamiero tena

20. | Kak 3amucaTh BEIIECTBO Ha
Oymare?

21. | XuMHUeCKHUEe MpeI0KEeHHUS.
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22-

PasnooOpasue npeBpaiieHuit B

23. | mpupoae

24. | Ilouemy peaxiuy IPOTEKAIOT C
pa3Ho CKOPOCTHIO?

25- | PoicTBEHHUKH KHCI0pOIa

26.

27- | YUeM omacHbI KUCIOTHI?

28.

29- | Kak HeWTpaau30BaTh IIEI0Yb?

30.

31- | OnacHa i1 moBapeHHas Cojb?

32.

33. | XuMHuSs U )KH3Hb.

34. | Barmsx Ha MEpP BOKpYT Hac ¢

IIOMOIIIBO XUMHHN
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KanennapHo-temaTnyeckoe nNJIaHUPOBaHHE 2 MOJIYTOANs 00y4eHUSs

Ne Tema KomanuectBo Jara npoBenenus
n/n ypokKa 4acoB
[To miany [To dakTy
1. | Beneuue 1
2. | 3arnsHEeM BHYTpb aToMa 1
3. | 3uakombTech, [I.M.Menpecnees 1
4. | UnrennekryanbHas urpa "Yro? 1
I'ne? Korga?" mo nepuoanyueckoi
CHCTEME M XapaKTEePUCTUKE
3IIEMEHTOB
5- | Kak ycrpoeno BemectBo? 2
6.
7. | PacTtBoph! Ha maHeTe 3emMiis 1
8. | [Ipaktuyeckas padora. Pemenue 1
IKCIIEPUMEHTAIIBHBIX 33124 110
TeMe «IJIEKTPOJIUTUYECKAS
JIFCCOLTHALIVSDY
9. | Pemenue 3a1a4y Ha pacTBOPHI 1
10. | Urpa — npencrasienue «Bona - 1
YIUBHUTEIILHOE U YHUKATIBHOE
BEIL[ECTBO»
11. | B Mupe XUMHYECKUX peaKInii 1
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12- | TepmonuHamuKa

13.

14. | [louemy npoucxoaut
XUMHAYECKast PeaKiusi?

15- | Xumus HEMETAIOB

16.

17. | Poxmaromue conu

18. | «yx orus»

19. | Ee BenuuectBo CepHas kuciora!

20- | be3KU3HCHHBIN 2JIEMEHT

21.

22- | Yrnepoa — OCHOBA JKU3HH Ha

23. | 3emure.

24. | CunMKaTHBIA MUD.

25- | PacueTtHble 3amauM € ydacTHEM

26. | HEMETAIIIOB

27- | XuMus METAIIJIOB

28.

29. | Kak ycrpoena Garapeiika?
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30-

PacuerHbIe 3aJlaur C y4aCTUEM

31. | MeTanI0B U CIIIaBOB

32- | Xumunueckuii Beuep "XuMUUECKue
33. | ayzeca"

34. | Utorosoe 3ausarue
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