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HosicHuTeIbHAS 3aNIHCKA

JlononHuUTeNbHAS OOIIepa3BUBaloIasi MporpamMma pa3padoTaHa B COOTBETCTBHM HOPMAaTHUBHO-
MIPaBOBBIMU JOKYMEHTAMHU:

- Oenepanbhblii 3akoH oT 29.12.2012 Ne2 273-®3 (pea. ot 31.07.2020) "O6 obpazoBaHuu B
Poccuiickoit deneparuu (¢ u3m. u jom., Berymn. B cuity ¢ 01.08.2020);

- Crpaterus pas3Butus BocnuTanus B Poccuiickoit @enepaunu g0 2025 roja, yrBepxacHHas
pacniopsbxenuem [IpasutensctBa PO ot 29.05.2015 1. Ne 996-p.;

- Konnenuus pa3BUTHS AOMOJHUTEIBHOTO oOpaszoBanus aereir no 2020 (Pacmopspkenue
[IpaButenbctBa PO ot 24.04.2015 r. Ne 729-p);

- IIpukaz MunucrepctBa npocseuieHust Poccuiickoit ®@enepauun ot 30.09.2020 r. Ne533 «O
BHECCHHH M3MEHEHUI B MOPSJIOK OpPraHW3aliid U OCYIIECTBIICHHsS 00pa30BaTEIIbHOW AEATEIBHOCTH IO
JOTIOJTHUTEIBHBIM  0011e00pa30BaTeIbHBIM IPOTPaMMaM, YTBEP)KICHHBIH IPHUKAa30M MHHHCTEPCTBA
npocseleHus poccuiickoit peneparuu ot 09.11.2018 r. Ne196x»;

- IIpuka3 Munucrepcrta npoceuienust Poccuiickoit @eneparnun ot 09.11.2018 r. Ne 196 «O0
yrBepkIeHnn [lopsiaka OpraHu3alii W OCYIIECTBIICHHS OOpa30BaTENbHON JAEATEIHHOCTH  TI0
JOTIOJTHUTEILHBIM 00111e00pa30BaTeIbHBIM IIPOTPAMMam;

- IlucekmMo MunucrepctBa obOpaszoBanuss u Hayku P® ot 18.11.2015 r. Ne 09- 3242 «O
HaIpPaBJICHUN METOJANYECKUX PEKOMEH A TI0 IPOEKTHPOBAHUIO JIOTIOTHUTEIBHBIX 00IIepa3BUBAOIINX
porpaMm (BKJIOUYasi pa3HOYpPOBHEBbBIE ITPOrpaMMBbl) pazpaboTanHble MuHOOpHayku Poccum coBMecTHO ¢
I'AOY BO «MockoBckuil rocyapcTBeHHbIN mnegarornueckuit yausepcurer», @AY «DenepanbHblit
UHCTUTYT pa3BuTHs oopazosanus», AHO 1O «OtkpsiToe 00pazoBaHue;

- IlocranoBnenue ['maBHOrO rocymapcTBeHHOro canurapHoro Bpada P® ot 28.09.2020 r. Ne 28
«O06 yrBepxknenuun CanlluH 2.4.3648-20 «CaHUTapHOANHIEMUOJIOTUYECKHE TpeOOBaHUSA K
OpraHMu3aIUsaM BOCIIUTAHUS U 00YUEHHUS, OT/IbIXa U 03/I0POBJICHUS IETEH U MOJIOACKI.

Paznen 1 «kKoMIiekc OCHOBHBIX XapaKTEPUCTUK 00pa3oBaHUS

1.1. HanpagJieHHOCTb.

HampaBieHHOCTH porpaMmbl: €CTECTBEHHOHAYYHAS!.

[Iporpamma «XuMHs B KU3HW» MpEAHA3HAUEHA JUIs MPOBEJIECHUS 3aHIATHM, HE BXOJSIIINX B paMKU
OCHOBHOM 00pa3oBaTelIbHON ACSITEIBHOCTH (B paMKH OCHOBHBIX 0Opa30BaTeNbHBIX MpOrpamMm (ydeOHBIX
MJIaHOB), (heiepaIbHbIX TOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX CTAH/IAPTOR).

[IporpamMma opueHTHpOBaHa Ha Pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH ydaluxcs, JaeT BO3MOKHOCTh
3aHMMATbCA HAYYHO-HCCIEA0BATEIbCKON AEITETbHOCTHIO, IPUBUBACT MPAKTUUECKUE YMEHUS U HABBIKU 110
MIPOBEJICHUIO HKCIIEPUMEHTOB.

1.2. AKTYaJIbHOCTb.

B cucreme ecrecTBeHHOHAy4HOTO OOpa30BaHMsI XMMHs 3aHUMAaeT Ba)KHOE MECTO, OINpeiAelsieMoe
POJIbIO XUMUYECKOM HayKU B MO3HAHUU 3aKOHOB MPUPO/Ibl, B MATEPHAIbHOM KU3HH OOIIECTBA, B PEIICHUN
rI100anbHBIX MPOOJeM YeIOBEeYecTBa, B (POPMUPOBAHUU HAYyYHOM KapTUHbI Mupa. JomoiaHUTEnbHas
oOmieoOpasoBarenpHas mporpamMma «XuUMHUsS B JKH3HH» CO3JaHa, 4YTOOBl B IMpoliecce TMOTYYECHUS
JOTIOTHUTEIBHOTO XMMHYECKOro oOpa3oBaHus yyaliuecs MpUoOpenu XMMUYECKUE 3HAHUS O 3aKOHaX U
TEOPUSIX, OTPAKAIOMINX OCOOCHHOCTH XMUMHUYECKOW (QOpPMBI IBIKEHHUS MaTepuu, MpUOOpenu yMEHHS U
HABBIKM B TIOCTAHOBKE XMMHMYECKOTO JKCIEpUMEHTa, B paboTe ¢ HAyYHOW U CHPABOYHOU JIMTEPATYpOH,
HAyYWINCh JeJaTh BBIBOJABI MPUMEHHUTEIHHO K KOHKPETHOMY MaTepuany u OoJiee 0O0IHue BBIBOJBI
MHUPOBO33PEHUYECKOT0 Xapakrepa. M3yueHne XMMHUM MOMOTaeT MOHATh OOIIMe 3aKOHOMEPHOCTH Ipoliecca
MO3HAHUS PUPOJIBI YEIIOBEKOM, METO/Ibl AHAJOTUU U SKCIIEPUMEHTA, aHAJIN3 M CHHTE3 MO3BOJIAIOT MOHATh
HayKy BO BCEM €€ MHOT000pa3uu. XUMHUECKUE 3HAaHUS HEOOXOIMMBI YYalllUMCsl B TOBCEJHEBHOM KU3HH,
MIPOU3BO/ICTBEHHON /1€ATENBHOCTH, MPOJODKEHHUsT 00pa30BaHMs U MPABUIIBHOM OpUEHTALMU TOBEACHUS B
OKpPY’KaIOILIEH CpeJie.

1.3. Ilexarornueckasi nejecooOpa3sHoOCTb.

ConepxaHue JIOTIOJIHUTEILHONH 00pa30BaTeNbHONW MPOrpaMMbl aKTyaIbHO M C TOYKH 3pPEHHS
peanuzanuu Konuenuuu pa3BuTHs JOMOJHUTEIBHOTO 00pazoBaHus feTei (pacnopsbkenue [IpaButenscTBa
Poccuiickoit ®enepaunu ot 4 centsiops 2014 r. Ne 1726-p), koTopass HalelIMBaeT Ha «CO3/IaHUE
HEOOXOJUMBIX YCJIOBUH sl JIMYHOCTHOTO PA3BUTHUS YYAILIUXCS, TMO3UTUBHOM COLMAIM3ALMKN U
po(hecCHOHATEHOTO CaMOOTIPEICIIEHUS.




[Iporpamma «XuMHS B KM3HM» JaeT YYalIMMCS BO3MOXKHOCTb BbIOpaTh mnpoduiab oOydeHus,
MOTIOJIHUTH 3HAHUA O MPOQECCUsiX, PaCUIMPUTh 3HAHUS MPEIMETa XUMHUU, HEOOXOIUMBIE IS TOTydICeHHS
nanbHelmero obOpa3oBanusa. Mpes JIMYHOCTHO-OPUEHTUPOBAHHOTO TIOAXOJA, 3AJI0KEHHAss B OCHOBY
MIPOTPaMMBI, JIOITYCKaeT BO3MOKHOCTb ITMPOKOTO BapbUPOBAHUS y4eOHOTO MaTepraa rneaaroroM mpu ero
KOHKPETU3aLUH, CO3/IaHNe UHMBHUyaIbHBIX 00pa30BaTeNIbHBIX MAPLIPYTOB.

@opMHUPOBAHHE T'YMAHUCTUYECKUX U SKOJIOTHYECKUX IPEICTABICHUN SABIICTCA BaXKHEUIIECH 3a1aueil
XUMHUYeCKoro obOpazoBanus. [IpenmeromM u3ydeHUs B NPEJIOKEHHOH MpOrpamMMe SBJISETCS HE MPOCTO
XUMHMSI, @ XUMUS 110 OTHOLLEHUIO K YEJIOBEKY M IPUPOJIE, 3HAUEHUE PA3IMYHbIX BEIIECTB B IPUPOIHBIX
3aKOHOMEPHOCTSIX U B JKM3HU 4elloBeKa. B mporpaMme 0oJbiioe 3HaYCHHE UMEIOT MEKIPEAMETHBIC CBS3H
C APYrMMH Y4eOHBIMH JWCHUIUIMHAMHU: OMOJIOTHeH, reorpaduel, sxonorue, pusnukoit. Takum oOpazom,
npepiaraeMas nporpamMma «XHMHsS B JKU3HU» HallpaBlIeHa Ha pealM3alMil0 OCHOBHBIX M€ HOBOM
KOHLEIIIIUM XHMHYECKOr0 oOOpa3oBaHUS: a) OXKUBJIEHHE OJKCIEpUMEHTa: (OPMUPOBAHUE YMEHUI
oOpamiatbcsi € BeUIECTBAMH, OWOJIOTHYECKUMH M XHMHYECKUM J1abOpaTopHbIM 000pyIOBaHHE,
MpocTeHUMU Tpobamu; 6) MpUOOILIEHNE U PAa3BUTHE Y YHAILUXCS UCCIENOBATENbCKUX YMEHUI; B) OTXO0/]
OT 4pe3MepHON aOCTPAaKTHOCTH XWMHH, YCUJIEHHE IMPHUKIAJHON HANpaBIE€HHOCTH; I') MOKa3 TEHICHIIUU
MHTErpalui CMEXHBIX HayK: OMOJIOTHS, XUMHUH, Teorpaduu, PU3UKU U Jp. C LEIbI0 CO3/IaHUs LIEIOCTHOMN
KapTUHBI OKpy»Katoliero mupa. [Ipemnaraemas nporpaMma «XuMusi B )KU3HU» Pa3BUBAET CUCTEMY 3HAHUMN
0 MHpe, IPUBUBAET MPAKTUYECKUE YMEHUS U HaBBIKM IO MPOBEJAEHMIO 3KcriepuMeHTOB. [Iporpamma maer
BO3MOXHOCTh Pa3BUBATh TBOPYECKHE CIIOCOOHOCTH yYallMXCs, 3aHUMAThCsl Hay4YHO-HMCCIIEI0BaTEIbCKON
NeSITEeIbHOCTBIO, TOBBICUTH OOLIECTBEHHO-TIOJIE3HYI0 HANpaBIE€HHOCTh JAESITEIbHOCTH OOBEAUHEHUS
JIOTIOTHUTEIBHOTO 00pa3oBaHusl.

14. OtanuyuTesibHbIe OCOOEHHOCTH [AHHOW IOMOJHHUTEJIbHOWH 001Ie00pa3oBaTebLHOI
NPOrpaMMbl OT yKe CYLIeCTBYIOIIUX IPOrpamMMm

JlononuutenbHas oOmeoOpa3zoBaTesibHas IporpamMma «XUMHUS B JKU3HU» SBISETCA MPAKTHKO-
OpUEHTHUPOBAHHOW. 3HauMTENIbHAs pPOJb B IPOrpaMMe OTBOJUTCS XUMHYECKOMY HKcrepuMeHTy. Ha
3aHATHUAX BBINOJIHAIOTCS 3aHUMATENIbHBIE U UCCIIE0BATENIbCKUE JTAOOPATOPHBIE OMBITHI, KOTOPBIE HE BCEria
MOTYT IIPOBECTH Yy4YaIMeCss B paMKax HIKOJBHOM MPOrpaMMbl. XUMHUYECKHM JKCIEPUMEHT IMPUMEHAETCS
YUYaIIUMUCS Ul YCBOEGHUS HOBBIX 3HAHMMH, NOCTAHOBKHU IIE€pe]l HUMH MO3HABaTEJIbHBIX po0ieM. Pemenue
UX C HCIOJNB30BAHUEM DJKCIEPUMEHTA CTABUT YYallUXCS B IIOJIOXKCHHME HCCIENOBATENCH, 4YTO, Kak
ITOKAa3bIBAET MPAKTHUKA, OKA3bIBAECT IOJI0KUTEIBHOE BIMSHUE HA MOTUBALIUIO U3YYCHUS XUMHH.

BaxcHOl 0cOOEHHOCTBIO MPOrPaMMBI SABJISIETCS y4€OHO-UCCIIEA0BATENbCKAs IEATENbHOCTD YUalluXcs,
OpraHu30BaHHAas 4epe3 WHAWBUIyaJbHble OOpa30BaTeNbHbIC MapLIPYyThl WM B paMKaX Hay4dHOIO
oOmiecTBa yyamuxcs. Y4eOHO-UCCIe0BaTeNIbCKas IeITEIbHOCTh UMEET 0c000€ 3HAaYEeHHUE €Il U OTOMY,
YTO 3aHATHUS IPOXOJAT HE TOJBKO B CTEHAX KaOMHETOB M JIAOOPATOPH, HO U B IPUPOJHBIX YCIOBUSIX, IJI€
yualuecs: IpoBOJIAT HaOI0AeHHs, 0TO0p Npo0, cOop MaTepHaia Jyisd SKCIEPUMEHTAIbHbBIX UCCIIE0BAaHUI.
Pe3ynpTaToM Takol AEATENBHOCTH SBJIAIOTCS BBIIIOJIHEHHBIE YUYAIMMUCS MCCIEI0BAaTEIbCKHE PabOTHI,
IIPOEKThl, JIOKJIaAbl, pedeparbl, KOTOpble Yydalluecs NPEACTaBISIIOT Ha HAy4YHO-IPAKTUYECKUX
KOH(EpeHIMsIX, KPYIJIbIX CTOJIaX U APYIMX MEPONIPHUATUAX Pa3IMYHbIX YPOBHEH.

Peanuszanus mporpammbl «XuMHUs B KM3HU» OCHOBBIBACTCS Ha OOIIETUAAKTHYECKUX MPHUHIMIAX
JOCTYITHOCTH TOCJEI0BAaTeIbHOCTH, CUCTEMHOCTH, CBSI3M TEOPUHU C MPAKTHUKON. Oco00 aKTyallbHBIMH MPU
pealn3aluy NporpaMMbl PU3HAIOTCS CIAEAYIOIINE IPUHITHIIHL.

1) Ilpunnun HaydHOCTH (QOpPMHUpPYET Yy YydYalIMXCS MOHSATHS 4Yepe3 pacKpbhITUE NPUYUHHO-
CIIEJICTBEHHBIX CBSI3€H SIBJICHUH, MMPOLIECCOB, COOBITHI; MPOHUKHOBEHUE B CYLIHOCTb SIBICHUH U COOBITHII;
PacKpBITUST UCTOPUHM PA3BUTUS KYIbTYpbl, OOpbOBI TEHACHIIMI; OPUEHTAIMH HAa MEXIUCIUIUIMHAPHBIC
Hay4YHbIE CBS3KHU.

2) IlpuHumn cBsi3M OOYYEHHS C JKH3HBIO PEATHU3YeTCs dYepe3 HCIOJIb30BaHWE Ha 3aHATHIX
KU3HEHHOTO OTbITa YUYalINXCs, MPUOOPETEHHBIX 3HAHWW B MPAKTUYECKOW AEATETBHOCTH, PACKPHITHE
MPAKTUYECKOW 3HAYMMOCTH 3HAHUH.

3) DKOJOTUYECKU I MPUHIIHIT TIOMOXKET 00YJarOIUMCS YIIyOUTh 3HAHUS O B3aUMOCBSI3H OPTaHM3Ma C
OKpYXalolllel CpelloH, 3aI0KUTh OCHOBBI MPABUJIBHOTO MOHUMAaHUs BOIPOCOB MPUPO/IbI, HANIPABIECHHBIX
Ha pelnieHue MnpoOJeMbl 3alllUThl BOCCTAHOBHUTEIBHBIX MEXAaHH3MOB OHOChEpPBl OT pa3pylIieHus,
OpraHM30BaTh NPAKTUUYECKYIO AEATEIbHOCTD 110 OXpaHe MPUPOIbI.

4) TlpuHIMI 53BPUCTUYECKON CpeIbl O3HAYAET, YTO B COLMAIBHOM OKPYXCHHU JTOMHHHUPYIOT
TBOpPUECKHME Hayajla TpU OpraHU3alUU JACATeNbHOCTH oObeauHeHus. Ilpu STOM TBOPUYECTBO
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paccMaTpuBaeTCsl Kak HEOOXOIMMas COCTABISIONIAs JKU3HM KaKJOTO YellOBeKa M KaK YHHBEpCAJbHBIN
KPUTEpUI OLIEHKH JIUYHOCTH U OTHOLLIEHUH B KOJIJICKTUBE.

5) Ipunumn npupogocoodpazHocTH. BocnuTranue J0KHO OCHOBBIBAThCS HA HAYYHOM NMOHUMAaHUH
€CTECTBEHHBIX M COLMAIBHBIX IMPOIECCOB, COTJIACOBHIBATHCA C OOIMIMMHU 3aKOHAMH DPAa3BHTHUS YEIOBEKa
coo0pa3HO ero moyty u Bo3pacTy. OOpa3oBaHHE CTPOMTCS B COOTBETCTBHU C NPHUPOIOH pebeHka, ero
MICUXUYECKOM KOHCTHTYLHEH, ero cnocoOHocTsiMu. Coepkanue

IIPOrpaMMBbl J0JKHO OBITh O€30IaCHBIM, 11€1€C000pa3HbIM, copazMepHbIM. OCYIECTBICHUE JTaHHOTO
MPUHIMIA JAeT BO3MOXHOCTb IOCTPOUTH «HHAWBMJYyaJbHBIE MApLIPYTh» KaXKIOMY OOydaroumemycs
0o0beTMHEHNs. DTO B CBOIO OYepe/lb OTKPHIBAECT OUYEBU/IHBIC IUTIOCHI: ICUXUYECKOE 370POBHE, OTCYTCTBHE
KOMILJIEKCOB, TJyOOKHE M IMPOYHbIE 3HAHUS U YMEHHUS B COOTBETCTBUM C HUHTEpEcaMu, 3alpocaMu
JINYHOCTH.

6) IlpuHIMI WHTErPaTUBHOCTH IPEIIOJaraeT BKIIOYCHHE B 00pa30BaTEIbHO-BOCIUTATEIIBHBIHN
IIPOLIECC 3HAHUII 110 HKOJIOTUH, OMOJIOTUH, HICTOPUH, KPACBEICHHIO, ITUKE, JIUTEPATYpE.

15. Anpecar nporpaMmmabl.

[Iporpamma Hampapiiena Ha (GOPMUPOBAHHE YMEHUN M HABBIKOB B 00JacTH XUMUHU y aeteit 14-17
net. KonuuectBo nereit B rpymme ot 7 10 15 yenosek.

1.6. YpoBeHb pPorpamMmbl, 00beM H CPOKH.

[Tporpamma paccuutana juis nereit 14-17 net, nmponomkutensHOCTRIO 1 roa, 108 wacoB B yueOHBIN
roj (CeHTsIOpb-Mait).

[Ipunnun Habopa B 00beAMHEHUS CBOOOHBIN: MPUHUMAIOTCS BCE JIETH, JKEJaroniue o0y4yaThbes Mo
JTaHHOU TIporpamme. ['pynmsl GOPMHUPYIOTCS ¢ YIETOM HHTEPECOB U TIOTPEOHOCTEH peOsIT.

1.7. dopma odyuenmus.

Ounas, T.k. oOyuenue ocymectBisercss B MBOY COIII Ne 11.

1.8. Pexum 3aHATHIL.

3aHsATHE MPOBOAUTCS OMUH pa3 B Hexemto. [IponomxurensHoCTh 3ausaTuil 3 4 (40 muH — 3anstue, 10
MHH — TIEPEPHIB).

1.9.  OcobGenHocTH opraHnu3anuu 00pa3oBaTejJbLHOI0 Mpoiecca.

OcHoBHOH (hopMoOli opraHu3aii 00pa30BaTEILHOTO IpoIlecca MO JAaHHOW MporpaMMe SIBIISCTCS
3aHATHE, HO MPEAYCMOTPEHO pEryisipHOe BKIIOUEHHE Takux (GopM, Kak JeioBas HUrpa, SKCKypCHs,
TPEHUHT, TUCKYCCHSs, Ne0aThl, KOH(PEPEHIHs, caMOCTOsITEIbHAs paboTa 0O0ydJaromuxcs MO BBHIOPAHHBIM
TeMaM, WHJMBUIYyalbHbIE M TPYNIOBbIE KOHCYAbTaluu. [laHHBIE (GOpMBI MOMOrarOT aKTUBU3UPOBATH
oOyueHue, MpHUAAB €My HCCIEI0BATEIbCKUN, TBOPYECKUH XapakTep, M TakuM oOpa3oMm mepenarb
WHUIMATUBY B OpraHU3alii CBOEH MO3HABATENIbHOM IEATEIBHOCTH B PyKH 00yJaromuXcsl.

Jlis  moBbllIeHHsT 00pa30BaTENbHOTO YPOBHA U TMOJYYEHHS HABBIKOB 110 MPAKTUYECKOMY
MCII0JIb30BAHUIO MOTYYEHHBIX 3HAHUM, TPOTPaMMOil MpeaycMaTpuBaeTcsl MPOBEACHUE PsJia JIa0OpaTOPHBIX
U TMPaKTUYECKUX paboT, KOTOPhIE IOJDKHBI HMPOBOAUTHCA B CHEHUAIBHO OOOPYJOBAHHOW XMMHYECKOI
nabopaTopuu WK KaOUHETE.

XuMmuyeckas 1abopaTtopusl, a TakKe KaOMHET XUMHH SBISIOTCS 30HaAMU 0COO0TO PUCKA, T03TOMY HE
TOJIBKO Ha TEPBOM, HO M Ha BCEX MOCIEOYIOIUX 3aHATUSAX CIIEAyeT YIENsATh MPUCTAIbHOE BHHMaHUE
BOIpocaM O€30MaCHOCTH TPYyZa, MpaBujiaM OOpalleHUs C XUMUYECKUM O00OpYJAOBaHHEM U PEaKTHBAMH,
MIPOBOJUTH MHCTPYKTAXKH, TEMOHCTPUPOBATh OTJENIbHBIE MPUEMBI, OMUPAsICh MPU STOM HA HOPMATHBHbBIE
JOKYMEHTBI, UIMEIOIIIECs] B 00pa30BaTEIbHOM yUPEKICHUH. BrinosiHeHne 1a00paTOPHBIX U MPAKTHUECKUX
paboT AaeT BOZMOXKHOCTh YUAIIUMCSI CAMOCTOSITEIbHO OTKPBIBATH JJIsl Ce0s YTO-TO HOBOE, JIeNaTh BHIBOJIBI,
aHAIM3UPOBATh CHUTYAIlMI0 C BBIJIBIDKEHHEM THUIOTE3, 4YTO BelAeT K Oosiee TiIyOOKOMY YCBOCHHIO
XMUMHUYECKUX MOHATUH U MPOLIECCOB.

[Tpu BeIOOpE (hopM U MPHEMOB OpraHU3AIUU Mpollecca 00YUYeHHUs CIeNyeT YUUTHIBATh, YTO JaHHAS
MporpaMMa HOCHUT TMPAKTUYECKUX XapakTep. TeopeTHyecKue CBEICHHUS YCBAaMBAIOTCS NIETbMHU B XOJE
MPAKTUYECKON paboThl, BHIMOIHEHUS MPOeKTa uin Oecen ¢ megaroroM. OueHb 3pGEKTUBHO MOXKET OBbIThH
WCIIOJIb30BaH MPOEKTHBIA METO 00y4YeHHs, 0OCOOCHHO MPH pealnu3allii IporpaMMbl BApHATUBHOTO OJIOKA.
TeopeTndeckas 4acTh mpeanoiaraeT MosCHEHUE M0 KKJIOW TeMe, a TaKXKe 3aclylIuBaHue U 00CyXICHHE
COOOIIeHNH, 3apaHee TOJATOTOBICHHBIX YUYalIUMHCS. B MpakTH4eckyro (IPKCIEPUMEHTaIbHYI0) YacTh
BKJIFOUEHBI TaKH€ BHIBI padOT, OIBITOB, KOTOPbIE COOTBETCTBYIOT BO3PACTHOMY YPOBHIO JETEH.
[Ipennaraemasi METOAMKA BBITIOJTHEHUS SKCIIEPUMEHTAIBHBIX PabOT JAOCTYMHA s OOBIYHOM IIKOJIBHOMN
naboparopun 1 He TpeOyeT NOMOJHUTENbHBIX MaTepualbHBIX 3aTpaT Ha MpUOOpeTeHrne 000pyIOBaHUS U
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pPEaKTUBOB. YBIIEKAaTEIbHBIC XUMUYECKHE OMBITHI C MPHUPOJHBIM MaTEpHaIOM, COOpaHHBIM CaMHUMHU
YUalIUMHUCS, U MaJCHbKHE «OTKPBITHS» HE TOJIbKO PACIIUPSIOT KPYro3op, YriayOJsioT 3HAHUS, HO M
BOCITUTHIBAIOT JTFOOOBh K POJHON MPHUPOJIE, CBOEMY Kparo, a 3HAYUT OEpeKHOE OTHOIICHHE K HE. A
COYETAaHHUE PA3BUTOIO0 HMHTEpPECA K MCCIEAOBATEIBLCKUM YMEHHSIM SBJSETCS OCHOBOM ISl JaJbHEHIIEH
npodopueHTaMK ydamuxcs. lIporpamma, yBsI3bIBarolasi BOINPOCHI XHMHH, OWOJIOTHH, reorpaduu
MO3BOJISET MTOKA3aTh B3aMMOCBSI3b HAYK U MPOU3BOJICTBA, HALIETUBAET U MOOYXK/IAaeT YUAIIUXCS HA PEIICHUE
AKTyaJIbHBIX JKOJOTUYECKHX, HSKOHOMHYECKHX U CBIPEBBIX MPOOJIEM HaIIero Kpas. TBOpPUYECKH
NPOAYMAaHHbIM TOAXOJ K OpraHu3alMd W MPOBEACHUE 3aHATHU BOCIUTBHIBAECT Y4YallUXCS B JOyXe
CO3HATENBFHOTO OTHOIIEHUS K Jeily, NpHOOIIaeT K YTCHHMIO JIOMOJHUTEIBHON JIUTEepaTyphl,
CaMOCTOSITEJILHOMY IIOUCKY U BUAUMBIM PE3YJIbTATaM CBOETO TBOPUYECKOTO TPY/A.
1.10. Ieas mporpamMmsl.

OCHOBHOH 1LIE€TBIO MPOrPAMMBbI SIBJIIETCS pacCIIMPEHHUE Kpyrozopa oOydarolMXcs MpPH H3Y4EHUU
XUMHUYECKUX SIBJICHUH, TPOUCXOJSIINX B OKPYXKAIOIIEM HAC MUpE.

1.11. 3apaum nporpamMmsl.

J11g BHIIOJTHEHUS IOCTaBJICHHOM 1€/ pPelIatoTcs cleayroue 00pa3oBaTe/ibHbIE 3a1a4H!

Oobyuaromue:

- pacuIUpsTh MPEACTABICHHS YHAIINXCS O CBOMCTBAX XUMHUUECKHUX BEIIECTB;

- COBEPIIIEHCTBOBATH SKCIIEPUMEHTAIbHBIE YMEHHS;

- pacumMpsTh MPEACTABICHUS YJAIIUXCS O MPUMEHCHHH XUMHUYECKUX 3HAHUU B OKPY)KArOIIEeM Hac
MHpe.

- CIIOCOOCTBOBATH yIOBJIETBOPEHUIO TMYHBIX MTO3HABATEIHLHBIX HHTEPECOB.

Pa3zBuBaromue:

- pa3BUBATh HHTEPEC K HAYKE XUMUU;

- pa3BUBaTh XMMHUYECKOE MBILIJIEHUS U TPOCTPAHCTBEHHOE BOOOpaKEHNUE;

- pa3BHUBaTh TBOPYECKHUE CIIOCOOHOCTH yJaluXcs MpU 00y4YeHUN XUMUU;

BocnuraresbHble:

- BOCIIUTHIBATh y JIETE YCTOWYMBBIA HHTEPEC K U3YUEHUIO XUMUH;

- COBEpILIEHCTBOBATh YMEHHE paboTaTh B KOJIJICKTUBE;

- IPUBUBATH HABBIKU CAMOCTOSITENIbHOU paboTaTh ¢ pa3INYHBIMU UCTOYHUKAMU HH(POPMAIUH.

1.12. CoaeprxaHue nporpaMMbl 00yUeHUsI.

1 mosayroaue
I. Beenenue. '""Mup Tak HHTepeceH, HO KaK €ro MOHATH?"
Teopus (yenyonennsiit yposens). Jlaaiite moznakomumcs. [IpeseHTarus Kypea: ey 1 3ajauw,
opraHu3anus 3aHsITHid U uX cnermduka. [Ipeamer xumuu. [Iporcxoxaenue cinosa "xumus'". Mecto
XUMHH CpPeI HayK O MPUPOJE.
/Jlonoanumensvno meopus yuedoHo-uccied08amensCKuil ypogens. XuMus - SKCIIEpUMEHTATIbHAs
HaykKa.
Ilpakmuka (yz2nyonennstit yposens). 3HaKOMCTBO ¢ Tpynmnoi. MHCTpyKTax Mo IpaBuiiaM MOBEICHUS
Ha 3aHATUAX. [IpakTHdeckas padora «3HAKOMHMCS C XUMHUYECKOH JTabopaTopHel, ee
o0opysoBaHueM, ¢ ipaBuiIaMu Oe3omacHocTH B Hely. Koncynpranus «OdopmieHre mpoeKTHON
MAnKm».
/Jlonoanumensno npakmuka yueoHo-ucciedosamensckuii ypoeens. CocTaBieHNE
WHJUBUAYAJILHOTO IIJIaHa MPOEKTHOM J1eATENbHOCTH Ha TO/.

I1. CBoiicTBa BemecTBa.

Teopus (yenyonennsiii yposens) BemectBo u Teno. BemectBa Bokpyr Hac v B Hac camux. CBoiicTBa
BEILIECTB: arperaTHOE COCTOSIHUE, LIBET, 3aI1aX, 3JIEKTPOIPOBOIHOCTD, TEMIONPOBOJHOCTD U T.[.
3aueM HYXHO 3HaTh CBOMCTBA BeulecTB? KaMmeHb - mepBblil 00bEKT N3yUeHHUs YeIOBeKa.
[IpeBpamienue BemecTs Apyr B Apyra. XuMudeckas peakius. [[pu3Haku U yclnoBHs TEUEHHUS
XUMHUYECKUX peakuil. 'opeHbe - 01Ha U3 MEPBBIX XUMUYECKUX PEAKIUH, U3BECTHBIX YEJIOBEKY.
Ponb orus B craHoBieHuu yenoseka. Jleren sl u mugsl 00 orte. BemecTBa roproune U HEroprouue.
N3yuenue peakuu ropeHus.



Jlononnumensno meopus yuedono-uccnedosamensckuil yposens. J.111tans - 0CHOBOIMOIOKHUK
teopuu ¢uorucrona. Pons M.B.JlomonocoBa u Ant.JlaBya3be B 00bICHEHUN peaKLUU TOPEHHUS.
Ilpakmuxa (yznyonennsiit yposenn). J1abopaTopHBIE ONBITHI:

1. PaccmarpuBanue npeaMeToB, CI€JaHHbIX U3 OAHOTO U TOI'O K€ BEILIECTBA.

2. PaccmarpuBanue npeaMeToB, CICIaHHbIX U3 Pa3HBIX BEIECTB.

3. PaccmarpuBanue BeIecTB ¢ pa3HbIMH (PU3NUECKUMU CBOMCTBAMHU.

[IpakTuyeckue paboThI:

1. M3ydaem CBOMCTBA BELIECTB.

2. [IpoBoaMM XUMHUYECKUE PEAKIIMHU C LIEIbIO BBISIBICHUS PU3HAKOB U YCIOBUN TEUCHUS
XUMHUYECKON peaKiuu.

JlaGopaTopHBIE OIBITHI:

1. BelnosHeHNE ONBITOB, WITFOCTPUPYIOMINUX (PU3HMUECKHE U XUMHUECKHE SBICHHUS.

[IpakTuyeckue paboThI:
1. U3yuenune crpoenus miamenu. HarpeBatenbHbie mprOOpHI.

I11. M3y4yenue cocTaBa BelecTBa - HEHTPAJbHOE 3BEHO XUMUH

Teopus (yenybnennsiit yposens) V13 yero cocrost BeuiectBa? J{eammMo Jiv BELIECTBO 10
OECKOHEYHOCTH? ATOM - He/IeMMast YaCTHIIA, COCTaBHAs YacTh BCEX BEIIECTB. MOJIEKYIIbI.
Xumudeckui 3neMeHT. BeiectBa mpocteie u cnoxkubie. O3HaKOMIIEHHUE ¢ CUMBOJIAMH 3JIEMEHTOB.
CumBomnel H, 0, S, P, C, 1, Br, Cl, Si. [lorsarne xumudeckoii hopmyibl. UncTeie BenecTBa U CMECH.
OnHOpoAHBIE U HEOMHOKpaTHBIE cMecH. CTIOCOOBI pa3IBOCHUS CMECEH: OTCTauBaHHE,
(GbuIpTpOBaHME, IEPEKPUCTAIUTH3AIIHS, IEPETOHKA, XpoMaTorpadus.

Jlononnumenvno npakmuka yueoHo-uccie008amenbCKuil ypoeets.
JlaGopaTopHbIe pabOTHI:
1. PaccmaTtpuBanue 00pa3ioB IPOCTHIX H CIIOKHBIX BEIIECTB, MIHEPAIOB U TOPHBIX ITOPOI.

[IpakTrdeckne paboOTHI:
1. Paznmenenne cmecu 4epHMIIa-BoIa XpomMarorpadpuei.

IV. Kakue 0b1BaloT Bemecrsa?

Teopus (yenyonennsiit yposens) Knaccudukanus BEeCTB Ha IPOCTHIE U CIIOXKHBIE. [[enenne
MIPOCTHIX BEIIECTB Ha MeTAJTBI M HemeTautbl. CumBossl MeTaiuioB Al, Fe, Cu, K, Na, Ca, Ba, Mg,
Ag, Au, Hg, Ni, Cr, Mn. Kucnopon, ero otkpsitue. [lonydenne kuciaopoa u3 nepMaHraHaTa Kaius.
Colupanue Kucioposa AByMsI Cioco0aMu: METOZAOM BBITECHEHHUS BO3/lyXa U METOIOM BBITECHEHUS
Bojibl. Omnpenenenue kucnopoza. ['openue cepsl, yris u xenes3a B Kuciaopoae. Bogopon - cambrit
nerkuii ra3. Ucropus ero orkpsitus. ['openue Bogopoaa "['pemyuas cmecs". Onpenenenne
BO/IOpOAA, oyyeHue. Yriekucisli ra3. [lonydyenue ero u3 mpamopa uinu mena. OnpezaeneHue
YIJIIEKUCIIOrO raza ¢ HOMOIIbIO U3BECTKOBOM Bo/bl. CocTaB Bo3nyxa. M3yueHnue coctaBa Bo3nyxa.
Ponb A.JlaBya3sbe. [lonsiTHe 00 MHEPTHBIX ra3ax. HeoH, aproH, nx npumenenue. Kucnorel. Kucimotsr
B npupoje. PactBopenne kucnoT B Boje. JlelicTBrEe cepHOil KUCIIOTHI Ha TKaHb. Mephl
MIPEJOCTOPOXKHOCTH MPH padoTe ¢ KucinoTamu. JlefictBue Kucnor Ha MHAUKATOpbl. OCHOBaHUSI.
PactBOpenue ocHoBanuii B Boje. [llenoun. JleiicTBre mienodeil Ha OpraHu3M 4enoBeka. Mepbl
MIPEIOCTOPOXKHOCTH IpH padote co wmenodamu. JleiictBue menoueit Ha unaukaropsl. Conu. Kakue
obiBaroT conu? Conu B npupoje. [loBapennas conb. Poib moBapeHHOH CONMM B UCTOPUH
yenoBeuecTBa. OpraHMueCcKHe BEIIECTBA: OCNKH, JKUPBI, YIIIEBO/bI, HYKJICHHOBBIE KUCIOTHI, HX POJb
JUISL AKUBBIX OPraHU3MOB.

Jlononnumenvno meopusa yueoHo-ucciedo6amenbckuil ypogens. Metainsl IpeBHOCTH. bpoH30BbIN
U Kkene3Hbli Beka. [lonyuyenue meramioB B apeBHocTU. [lepuon anxumun. BemecTBa-HEBUANMKH.
[TaeBmatnueckas xumus. C.I'eitsic u ero nHeBMaTuyeckas BanHa. [lnactmacchl 1 BOIOKHA. 3a4eM
OHHM HYXHBI YeJIOBEKY; M3 4ero ux mosyqaror.

Ilpakmuxa (yznyonennsiit ypogens). JlabopaTopHbie pabOTHI:

1. M3yuaem cBoOICTBa METAJLIOB.

2. PaccmaTpuBaHue CriIaBOB MeZIU U JKene3a.

3. O6HapyeHHe KUCIOT B MPOJAYKTaX MUTAHUS.



4. JleticTBUS MHAUKATOPOB HA KUCJIOTHI U IIEIOYH.
5. PacTBOpeHHEe OCHOBaHUH B BOJIE.
6. PaccmarpuBanue o0pasIiioB coeit.

[IpakTryeckue paboTHI:
1. ITonygyaem, coOupaeM u orpeaesieM KHCIOPO U BOAOPO/I.
2. M3yyaeM cBOMCTBa METAJUIOB.

Jononnumensno npakmuka yueoHo-uccie006amensCKuil ypoeets.
JlaGopaTopHble pabOTHI:

1. PaccMaTpuBaHue 00pa3iioB MjacTMacc U BOJIOKOH.

[IpakTuyeckue paboThI:

1. ITomyyenue Meau U3 MallaXUTa.

V. SA3bIk XUMHH.

Teopus (yenyonennsiii yposens). CoctaB BemecTB. Xumudeckas hopmyina. BaneHTHOCTS.
Omnpenenenre BAICHTHOCTH IO XUMHUYECKOH (popmyrte. 3aKOH COXpaHEHUS MAcChl BEIIECTB.
Xnmuyeckue ypaBHeHUs. CyllIHOCTh XMMHUYECKOM peakuuu. TUIIbI XUMUYECKUX PEaKLIAN:
pasiokeHus], 3aMeleHus 1 ooMeHa. Peakiiuu 3k30- 1 sHI0TepMUUeckue. Peakiun obpatumsbie u
HeoOpaTtuMble. CKOPOCTh XUMHUECKUX PEaKIUil.

Jlonoanumenvno meopus yuedbno-ucciedosamenvckuil ypogens. CoBpeMEHHbIE TEOPUU
OMHAPHOCTH 3JIEMEHTOB.

Cocrasnenue hopMyn OMHAPHBIX COCAMHEHUH 11O BaJIGHTHOCTH HJIEMEHTOB.

@dakTopsl, BIUAIONIME HA CKOPOCTh peakiuu. KatannzaTopbl 1 HHTHOUTOPHI.

Ilpaxmuka (yenyonennstii yposens). J1abopaTopHbIE OIBITHI:

1. Pa3noxeHne Maiaxurta py HarpeBaHHH.

2. 3ameleHre MeIM B pacTBOpE XJIopuaa Mean (2) )KeIe30M.

JononnumensHno npakmuxa y4eoHo-ucc1e008amenbCeKuil ypoeens. J1abopaTopHbie ONBITHI:
1. N3yuenure BIUAHMS PA3IMYHBIX YCIOBUN HA CKOPOCTh XUMUYECKUX PEAKIIHI.

VI. Muoroo6pa3ue BemectB. Teopus (yenyonennstii yposens). Knaccuduxarus u cBoiicTBa
BemiecTB. MHorooOpasue BemiectB. Kimaccudukanus Berects o coctaBy. OKCH/IBL, ©X COCTaB.
[Tomyuenue okcu0B peakuueil ropeHus MPOCThIX U CIOKHBIX BemlecTB. CocTaBlieHNnEe ypaBHEHUI
peaKuy rOpeHus CIOKHBIX BEIIECTB. Y CIOBUS BOSHUKHOBEHHUS U MTPEKPALECHHS TOPEHUSI.
Mennennoe okucienue. Mepsl npeaynpexaenus noxapos. Kimaccudukanus Okcu0B Ha OCHOBHBIE,
KUCIIOTHBIE, ampoTepHble. KncmoTsl, X cocras, Kilaccu(pUKanus Ha KUCIOPOI0COIEpKAIINE U
OeCKUCIIOpOTHBIE, HA OJHOOCHOBHBIE, IBYXOCHOBHBIE M TPEXOCHOBHBIE. KHCIOTHBII OCTAaTOK.
BaneHTHOCTh KMCIIOTHOTO OCTaTKa, POJIb KUCJIOT JJIsl OPraHU3MOB PACTEHUH, )KUBOTHBIX U YEJIOBEKA.
OcHoBanus, ux cocran. I'mapookcorpymnmna. lllenoun n HepacTBOpUMBIE B BOJIE OCHOBaHUS,
cocTaBiieHHe (OPMYII COJIeH IO BAJIGHTHOCTH METaJlIa M KUCIOTHOro octaTka. Kimaccudukanus
cosiel Ha cpeHue, KUCIble M OCHOBHBIE. [IHieBas coga 1 ManaxuT Kak MpUMepbI KUCIION U
OCHOBHOW COJI€H, COJIM OPTaHM3Mbl B OpraHu3Me 4enoBeka. Peakius HelTpanu3anun.
/Jlonoanumensvno meopus yuedono-ucciedosamensckuii ypogens. CoCTaBlIeHUE ypaBHEHUIN
peaKuy rOpeHus CIOKHBIX BELIECTB.

Ilpakmuka (yznyonennsiit ypogens). JlabopaTopHbie pabOTHI:

1. PaccmoTrpenne 00Opa3iioB OKCHI0B, OCHOBAaHUH, COJICH.

2. UccnenoBanue NpoayKTa TOPEHUs YISl B KUCIOPOJIE.

3. O3HaKOMJIEHHE CO CBOMCTBaMU I'MAPOKCUIOB HATPUs, KalbLus, Meu (2) unu xenesa (3).

4. B3auMoIelcTBUE MIET0UYEH C KUCIOTaMU.

5. B3auMopeiicTBrE HEPACTBOPUMBIX OCHOBAHUU C KUCIOTAMH.

VII. UToroBbie 3aHATHA.

Teopus (yznyonennstit yposens). Xumus Bo Bcex cpepax xu3Hu. OCHOBHBIC HAMPABIICHUS PA3BUTHS
XUMUHW B MUPE U B HAIlIEM ropojie, 00JIacTu, CTpaHe.

Jlononnumensno meopusa yuedHo-uccie0osamenbckuil yposens. BO3MOXKHOCTH AanbHEUIIEH
pa3pabOTKH, pa3BUTHUS TEMbI HAYIHO-HCCIIET0BATEIHLCKONH PAOOTHI.



Ilpaxmuxka (yenyonennstit ypoeens). Kpyrioeiii cron «B3rnsg Ha MUp BOKPYr HAac C MOMOIIBIO
XUMUW»

/Jlonoanumensno npakxmuka yueoHno-ucciedosamenvckuil ypoeens. OTueTHas KOHPEpEHLIUsS IO
pedepaTUBHBIM U DKCIEPUMEHTAIBHBIM paboTaM. KoJekTHBHOE OOCYXJCHHUE HWTOTOB Trojla H
WHIUBUAYyaJlbHOE OCMBICIIEHHE CcBoed jearenbHocTH. KoHcynpTamms «AHamuM3  KadecTBa
BBITIOJTHCHHS TIPOCKTa.

Hmozosasn ouaznocmuka. Aukera-tect «[epMUHONOrHYeCKU MUHUMYM FOHOTO XUMHUKay. AHAIU3
MOpT(OINO UCCIIEIOBATETBCKUX PabOT U MPOSKTHBIX MAnoK. AHAJIN3 UTOTOB KOH(EPEHITNH.

ConepxxaHue NporpamMmbl

2 moJsryroamue

I. BBenenue.

Teopusa (yenyonennwiii ypogens). Ilpesenranus Kypca: UeIU U 3aJa4u, OpraHU3alus 3aHATHA U UX
cnenuduka.

Ilpakmuka (yenyonennstit ypogens). VHCTpykTax 1O TexHHKe Oe3omacHocTd. [lemoBasi urpa
«[InanupoBanue paboThl 0OBETUHEHUS». 3HAKOMCTBO C KaJleHAApeM KOHKYPCHBIX MEPOIPHSITHA.
Jononnumenvno npakmuxa yueOHO-UCCIE008AMENbCKULl YPOGEeHb. 3HAKOMCTBO C KaJleHAAapeM
KOHKYPCHBIX MEPOIPHSITUN, B KOTOPBIX MOXET MPHUHSTh Y4ACTUE aBTOP HAYYHO-HCCIICOBATEIILCKON
pabotel. CocTaBieHrne HHAMBUAYAJIbHOTO TUIaHA HCCIIEI0BATEICKON U TPOSKTHOM e TeTbHOCTH Ha
roza. Koncynperamus «Odopmienue npoexTHoi mankm». Pacckas, 6ecena, pabora ¢ JOMOIHUATEIBHON
JIATEPATYPOU.

Bxoonasa ouaznocmuxa. Aukera «3Haro — He 3HaI0. YMEI0 — HE YMEIO».

II. Crtpoenue artoma. Ilepuoguyeckuii 3aKOH U mNepHOIHYECKAs] CHCTeMa XUMHYECKHX
snemeHTOB .. MenaeseeBa.

Teopusa (yenyonenHwlit ypoeeHs). DBOIIONNS TPEACTABICHH 00 aTOMHOM CTPOCHWHW BEIIECTBA.
Atomuctuka npeBHHX ydeHBIX. Poms M.B.JlomonocoBa m /JI.JlambTOHa B pa3BUTHH Y4eHHUS 00
atomax U Moisekynax. CinoxHoe cTpoeHue aroma. Monenu aromos. [lnanerapHas mozens aToma
D.Pesepdopna. Ilporonno-HeiiTponHas teopus. CocTosHHE SIEKTPOHOB B arome. [loHsTHE
KBaHTOBBIX yKcels. CoCTaB, CTPOCHHE U CBOMCTBA JIEMEHTOB, B aTOMaX KOTOPBIX 3aMONHSIOTCS 1, 2,
3 osHeprernueckre ypoBHH. CBOICTBa aTOMOB: paaWyC, SHEPrusi TreoHuzanuu, cpoiactBo C
JJIEKTPOHY, JJEKTPOOTPHULATEIbHOCTh, HM3MEHEHME JTHX CBOWCTB B IE€pUOJAX U TJIABHBIX
noarpynmax. Ilepuognyeckuii 3akOoH cTpoeHHs aTomoB. llepromuueckoe HW3MEHEHHE CBOMCTB
3JIEMEHTOB U UX coeanHeHui. [lepuonnyeckas cucrema xumMudeckux siuemenTos J.M1.Menneneesa -
OTOOpa)XeHHE TEepPHONNYECKOro 3akoHa. CBA3b CTpPOGHHWE aroma, CBOWCTB JJIEMEHTa M €ro
COCIMHEHMH C TOoJoXkeHneM ero B llepuomnueckoil cuCTEME XMMHYECKHX 3JIEMEHTOB
H.M.Menneneena.

Jononnumensno meopua yueono-uccineoosamensvckuii ypogenb. OCOOCHHOCTH 3arlOHEHUS
AJIEKTPOHHBIX 000JI0YEK aTOMOB OONBIINX NepruoAOB. [IoHATHE O TaHTAHOUAAX U AKTHHOUIAX.
Ilpakmuka. Ypok-nyTeniecTBue B UCTOPUIO XUMUU. [1OMBITKY KIaccu(UKAIIMH SJIIEMEHTOB.
Coobuienus o paboTax; 0 Ki1accu(UKaIIK HIEMEHTOB, KOTOPbIe ObUIH MPEATIOKEHBI YUeHBIMU
XUMUKaMH. XUMUYEeCKUH Beuep o XKU3HU u aestenbHocty .M. Menneneesa (ILnan: JletcTBo 1
IOHOCTh. Yueba B yHuBepcuTeTe U 3a rpanuneil. Hayunsie otkpeitus. [legarornueckas
neaTenbHOCTh). OpopMiIeHHe MY3bIKAIBHOE U XY 0KECTBEHHOE.

/Jlonoanumensvno npakmuka yueoHo-uccied08amensCckuil ypoeens. VIHTeIekTyanpHas urpa
"Yro? I'me? Korma?" mo nepuoanyueckoi cucTeMe 1 xapakTepructrke 35eMeHToB (Komanast
3HATOKOB COPEBHYIOTCSI MEXAY c000ii, Habupas HanOoplee KOMu4ecTBO (uiiek. Borpocs
COCTaBJICHBI TaK, YTOOBI yJaIuecs B OTBETaX MPOJEMOHCTPUPOBAIHM CBOU 3HAHUS O IEPUOTUIECKOM
CUCTEME U XUMUYECKHX HJIEMEHTaX.)

II1. Xumnueckas cBsisb. CTpoeHue BeliecTsa.

Teopus (6a3oebtii yposens). DNESKTPOHHAS PUPOJIA XUMUUECKOM cBs3U. CIocoObl 00pa3oBaHUsl 1
BUJIBI XUMHUECKOH CBs3u. CBONCTBA KOBAJIGHTHOM CBSI3U: ITTMHA CBS3H, SJHEPTHS CBS3H,
HampaBleHHOCTH cBs3U. ['eomeTpust Mmosekys. [TonsipHOCTE CBSI3W U MONISIPHOCTH MOJIEKYIT.
BasleHTHOCTB ¢ TOYKHM 3peHUs dIEKTPOHHBIX MpescTaBieHnil. CpaBHEHHE MMOHSATHI: BAJICHTHOCTD U



cTeneHb okucieHusi. CTpoeHue BeuiecTBa. Y pOBHU OpraHU3alliy BelecTBa. AMopgHbIe U
KpucTaJuIMueckue Bemectsa. Kpucramimyeckue pemerku. CBsi3b cOCTaBa U CTPOCHUS
KpUCTaJUIMYECKON PELIETKH CO CBOMCTBAMHU BEILIECTB.

Jlononnumenvno meopusa yuebno-ucciedosamenbckuii ypogens. I1oHITHE ATIIOTPONINHU Ha
puMepe aJUTOTPOMHBIX BUIOM3MEHEHH yriepoaa-anmasa u rpadura. [Ipuarasl MHOrooOpasus
BEILIECTB.

Ilpaxkmuka. JleMOHCTpaIiuy MoOieNel KpUCTATNYECKON pelIeTKU. DKCIIEPUMEHTHI 10
BBIpAIIMBAHUS KPUCTAILIOB.

IV. DaekTpoauTnyeckas 1uccouanmsi.

Teopus (6a3zoewtii yposeny). IBOMOLNS NPEICTaBICHUHN 0 pacTBopax. Pusnueckas Teopus
pactBopoB. TerioBbie sSIBJIEHUS NPU pacTBopax. XuMmuueckas reopust pacrsopos J[.M.Menzaeneesa.
CoBpeMeHHas TeopHs paCTBOPOB KaK OTOOpPaKEHUE TEOPUHU HIIEKTPOIUTHUECKON TEOpUH

N .Mennaeneera.

Hononnumenvno meopus yueono-uccieoosamensvckuii yposens. Ponb B.A. KuctakoBckoro u
N.A.KabnykoBa B co3ganuu Teopuu pactBopoB. MoH ruapokconusi, JJoHOpHO-aKIenTopHas CBS3b.
CpoiicTBa HOHOB. XMMUYECKHE CBOICTBA 3IEKTPOIUTOB. CBONMCTBA B3aMMOACHCTBYIOIIUX HOHOB.
IMuaponus coneil. DneKTPoIU3 paciiiaBoB U PacTBOPOB.

Ilpaxmuka. [IemoHcTpanuu:

1. Beigenenue u norsiomeHne TeIIoThl IPYU PACTBOPEHNUHN PA3IMYHBIX BEIIECTB.

2. UccnenoBaHne HEKOTOPBIX CBOMCTB HOHOB, 1IBET, MBIIKOCTh Ha OIIYIb, U3MEHEHHE I[BETA
WHIKATOPOB.

3. DIEeKTpoNn3 pacTBOPOB XJIOpH A MeH (2) M HOHH/IA KaJTHSL.

JlaGopaTopHBIE OITBITHI:
1. UcnbiTanue pacTBOPOB, COJIEH HHANKATOPOM.
2. Y nanenue Bojpl ¢ MeTHOTO Kymopoca. [IpeBparenue cynbdara mean (2) B MEIHBIN KyIopoc.

[TpakTundeckue pabotsl 1. Perenne skcriepuMEHTaNBHBIX 33/1a4 10 TeMe «DJIEKTPOIUTHYECKAs
Jqucconuanys» PacueTHele 3a1auu:

2. Boluncnenue ¢ IpUMEHEHUEM MOHATHI «KPUCTAJUIOTUAPATED.

3. Pemenue 3amay o teme «PacTBOpbI.

Pemenue 3amad Ha pacTBOpHI @) % KOHLEHTpAIMH, 0) MOJISIpHAS KOHIEHTPAIHS

Urpa — npencraBienune «Bonma - yauMBHUTENbHOE M yHHMKalbHOE BemiecTBO» (KomaHabl roToBsT
MIPEJICTaBJIEHNE O BOJIE B PAa3HBIX acleKTax: Poib U 3HaUe€HUE BOJBI B )KU3HU JIFOJEH U IPUPOJIBL.
Boja kak yHUKalIbHBIA PacTBOPUTENb. Y IMBUTEIbHBIE XMMHUYECKHE CBOMCTBA BOJIbI. DKOJIOTHYECKOE
3HAYEHHUE BObI, OXpaHa BOJBI U JIp.).

V. XumMuueckue peakiuu.

Teopus (6a308blil yposens). DISKTPOHHAS TIPUPOIA XUMUYECKOH peakinu. Knaccudukarms
XUMHUYECKOH peakuuu. OKUCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU. DHEPreTUKa U HallpaBJIeHUE
XUMHYECKUX peakuuil. TepMoauHaMuKa, 94To oHa u3ydaeT. MI3MeHeHue 3amnaca 3HEpruu B
pearupyomiei cucreme. DHTaNbNUs. TermnoBoii 3G GexT XuMHIECKON peakiun. 3akoHHbI [ ecca.
DOHTaNbNMKU 00pa30BaHMS U CTOPAHUS BEIIECTB. BO3MOXXHOCTB M HAIIPaBIICHHE MPOTEKAHUS PEAKIIHH.
Outponus. DHeprus ['nbca. YcnoBus caMonpou3BOJIbHOrO MpoTeKanus peakunu. Kuneruka u
XUMHuYeckoe paBHoBecrue. CKOPOCTh XUMUYECKON PeakiMK. 3aBUCUMOCTb CKOPOCTH OT pa3INYHbIX
¢axTopoB. 3akoH aelcTByrommx macc ['ynpnoepra - Baare. Kunernueckoe ypaBHEeHHE CKOPOCTH.
3aBHCHMOCTh CKOPOCTH XMMHUECKON peakiuu oT Temneparypsl. [Ipasuino Bantropda. Dueprus
aKTUBaLUU.

Jononnumenvno meopusa yueono-ucciedosamensckuii yposens. Katanuz. 'omoreHHsiii u
rereporeHHbId katanus. Karanus u unrubuposanue. Mexanusm aeictBus karaiauzatopa. [Ipuunnel
M3MEHEHUs1 CKOPOCTU PEaKLMK OT TEMIEPATyphl U KatanuzaTopa. ObpaTumble 1 HEOOpaTHUMbIE
peakuu. Xumuueckoe paBHoBecue. Koncranra papHoBecus. CMelIeHHe XMMHUYECKOTO PaBHOBECHS.



Ilpakmuka. PacctanoBka KO3 (QHUIIMEHTOB B OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIUSIX
METOJIOM 3JIEKTPOHHOT0 OajlaHca ¥ METOJI0OM Ioypeakiuii. PacueTHble 3amauu:

1. Pacyets! TermaoBbIX 3¢ (HEeKTOB XUMUYECKHX PEAKIIUil 110 TerIoTa 00pa30BaHus WIH CTOPAHUS
HCXOHBIX U 00Pa3yIOIIUXCs B PE3yAbTaTe PEAKI[UU BEIIECTB.

2. PaC‘ICTBI, CBA3AaHHBIC C BOBMOKHOCTBIO ITPOTCKAHUS PEAKIINU C UCITI0JIb30BAHUEM CTaHAAPTHBIX
sHepruii ['ubca.

Hemonctparuu: 1. OnbIThL, TOKAa3bIBAIOIINE CMEIIEHNE XUMUYECKOTro paBHOBecHs. JlabopaTropHbie
OIIBITHI:

1. 3aBHCUMOCTb CKOPOCTH pEaKLUU OT KOHIEHTPALUM PEarupyronix BEeUIeCTB, IOBEPXHOCTH
COIIPUKOCHOBCHHS, TCMIICPATYPHI.

2. [leiicTBre OMoornueckux epMEeHTOB Ha MPOIIECC PA3IOKEeHHs IEPOKCHIA BOJOPOIA.

V1. XuMus HeMeTa1J10B.

Teopus (6azoewtit yposens). OG30p MO MONOKEHUIO B nepuoanydeckoit cucreme [[.M.Menneneesa.
CrpoeHnue aToMoB.

Jononnumensno meopus yueono-ucciedosamenbckuil ypoéens. MIsmenenue cocrapa, CTpoeHHE U
CBOMCTB NPOCTHIX BELIECTB-HEMETAIIIOB, 00pAaOOTaHHBIX 3JIEMEHTaMHU: 1) ofHOro nepuosa; 2) oJHoN
rpynmsl nepuoandeckon cucreMs! JI.M1.Menneneesa.

Ilpakmuka. Jlemonctpanuu: Mogenn KpUCTAJUIMYECKUX pemeTok. JlabopaTropHble  OMBITHI:
ITonyyenue miactuyecko cepsl. Pacdernsle 3amaum: PemreHnme 3amad pasHbIX THUIIOB. BrImyck
XMMUYECKOW CTEeHra3eTbl Ha OCHOBE M3y4deHHoro wmarepuana. CocTaBieHHE 3aHHMAaTeIbHBIX
KPOCCBOPJIOB.

VII. XumMus MeTajjioB.

Teopusa (6azoevtit yposens). O030p METAIOB IO TIOJIOXKEHUIO B TEPHOAWYECKOW CHCTEME
AW .MenpneneeBa W CTpPOCHHIO aToMa. Bujpl KpUCTANTMYECKUX pereTok MeTamioB. Crasbl
Kucnopoansie coeqMHEHNs] METAIIIIOB; U3MEHEHHE UX CBOMCTB B NEPHOJAaX U IJIaBHBIX MOATPYIIIaxX
NEpUOANYECKON cucTeMbl. [loHATHE O mepHOKCUAAX U THAPUAAX. DIEKTPOXUMHUYECKHE MPOLECCHI.
[TorsiTne 00 2JIEKTPOJHOM TOTEHIHANE. JDJIEKTPOXUMHUYESCKHH DSl HAMpsDKEHWH METaJlIoB.
["anbBaHWMYECKUIT DTIEMEHT.

Jononnumensno meopus yueono-uccineoosamenwvckuii ypoeens. OcCoOOSHHOCTH 3aTIOTTHEHUS
AJIEKTPOHHBIX 000J0YEK aTOMOB METAJUIOB MTOOOYHBIX MOArpyMIl. [IpuurnHa CXOAHBIX 3HAUCHHH
paanycoB aTOMOB. DHEPrusl HOHU3ALUU 3TUX JIEMEHTOB.

Ilpaxmuka. JleMOHCTpanuu:

1. Mozenu KpUCTaITMYECKUX COSAMHEHNI METaJlIOB.
2. O0pa3ipl METAJUIOB | CIIJIABOB.

3. OKucnuTeNbHbIE CBOMCTBA COSTUHEHUN Xpoma (4).

JIaGopaTopHBIE OMBITHI:
1. PaccmaTpuBanue 00pa3iioB METAJUIOB M CILUIABOB.

2. CocTaBlieHUE raJIbBAHUYECKOM ImapslI.
PacueTtHbie 3alavyu: pCIICHUEC 3a1a4 pa3HbIX THUIIOB.

V1IIl. UTorossble 3aHATHS.

Teopus. Bo3MOXHOCTH JaNbHEUILIETO N3YYEHUS TEMBI.

Ilpakmuka. Xumudeckuii Beuep "Xumudeckue uyneca" Pa3paboTka creHapusi U peneTHIUU.
Hoodopmiienne noptdonuo U MpoekTHOM mnanku. MToroBas KoH(epeHIUs ¢ NpurjiameHueM
CHEIMATMCTOB HHCTUTYTA 3KOJIOrMH BobKckoro 6acceiina PAH. KomnexktuBHoe o6cyx1eHne UTOroB
rofa ¥ WHAMBHAYaJbHOE OCMBICICHHE CBOeHl aesTenbHOCTH. KOHCynmbTanms «AHanu3 KadecTBa
BBITIOJTHEHUSI IPOEKTaY.
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Hmozoeasa ouacnocmuxa. Auketa-tect « TepMUHOIOTHYECKUI MUHUMYM IOHOT'O XMMHKay. AHAIN3
UTOroB KOH(pepeHInH. AHAIIN3 MOPTHOINO UCCIETOBATENLCKUX U TBOPUYECKUX PaloT.

1.13. ConepxxaHue nporpamMmebl.

Ne o/t

Tema
ypoKa

OcHoBHOE
CoJIepIKaHue

KomunuectBo
JacoB

JlaBaiiTe TO3HAKOMHMCS.

Xumus. Ilpoucxoxnenue ciopa "xumus". Mecto
XMMUH CPE/Ii HAyK O TIPHPOJIE.
Xumus - dKCnepumMeHmanbHas HayKa.

[IpakTnueckas pabota
«3HAKOMHUMCS C XUMHYECKOM
naboparopueii, ee
000pyIOBaHMEM, C TIPABUIIAMH
0e30IacHOCTH B HEM»

WHcTpyKTax 1Mo mpaBuiaM MOBEJCHUS HA 3aHATHSIX.
3HaKOMCTBO C XUMHYECKOM J1a00paTOpHUeH,
000pyI0BaHUEM U TIPABUIIAMU O€30MacHON paOdoThI
Cocmasnenue uHOU8UOYANbHO2O NIAAHA NPOEKMHOU
OdessmenbHoCmu Ha 200.

N3 yero noctpoeH mup?

BemecTBo u Teno. Benjectsa BOKpyr Hac ¥ B HacC
camux. CBOICTBa BEIIECTB: arperaTHOE COCTOSIHUE,
I[BET, 3aMlaX, dJIEKTPOMPOBOTHOCTb,
TEIUTONPOBOIHOCTh | T.J. 3a4eM HY)KHO 3HATh
cBoiicTBa BenecTB? KameHb - mepBbIi 00bEKT
W3YYCHHS YEeJIOBEKA.

Kak n3menuts Bemectso?

IIpeBpaleHye BeECTB APYT B Apyra. XUMHUUECKas
peakuust. [Ipu3Haku U yciioBUs TEUEHUS
XUMUYECKUX peakuuid. ['opeHbe - oHa U3 NepBbIX
XUMHUYECKHUX PEaKLMi, U3BECTHBIX YenoBeKy. Poib
OTHSI B CTAaHOBJICHUH 4esioBeKa. JlereHsl 1 MUQbI 00
orHe. Bemecrsa roprourie u Heroprouue. M3ydenue
peaKuuy ropeHusl.

LImans - 0CHOBONONONCHUK MeoPUU QRO2UCTIOHA.
Ponv M.B.Jlomonocosa u Anm.Jlagya3sve 6
00BACHEHUU PeaKyul 20PeHu.

JlaGopaTopHBI€ OIBITHL:

1. PaccmarprBaHue NPEIMETOB, CACIAHHBIX U3
OITHOT'O ¥ TOTO JK€ BEIIECTBA.

2. PaccmatpuBaHme IpeIMETOB, CIETaHHBIX U3
pa3HBIX BEIIECTB.

3. PaccmatprBaHMeE BEIECTB C pa3HBIMU
(hM3MIECKUMU CBOMCTBAMU.

[IpakTnueckas pabora
«MHoroobpa3zue BeIIecTB

Dusnyeckre cBOCTBA BEIIECTB.

ITpakTtuyeckas paborta «Kak
3aCTaBUTH BELIECTBA
pearupoBartb JIpyr ¢ Apyrom?»

[IpoBogMM XUMHUYECKHE PEAKIINH C IIEBIO
BEISIBIICHUS TTPU3HAKOB M YCIIOBUHN TEUCHUS
XUMUYECKOU PEaKIUH.

JlabopaTopHBIE OIBITHL:

1. BeImonmHeHHE OIBITOB, HILTIOCTPHP YEOIITUX
(hm3MIecKre 1 XUMHYECKHE SBICHUS.
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[TpakTuaeckas pabota «Ilnamst
cBeuu. HarpeBarenbHble
puoOOpHI»

Habmonenue 3a ropsimeii cseuoil. CrimpToBKa.
Cyxoe roprouee

3arasiHeM BHYTpPb BEILlECTBA

W3 yero cocrost BemecTa? Jlenumo U BEIECTBO
110 OeCKOHEUYHOCTH? ATOM - HEJEIMMas YacTHIIA,
COCTaBHasl YaCTh BCEX BeUIECTB. MOJIEKYIbI.
XuMuyeckui 35eMeHT. BeliecTBa npocteie U
CJIO)KHBIE.

XnuMudeckasi TICbMEHHOCTb.

O3HaKOMJIEHHE ¢ CHMBOJIAMH 31eMeHTOB. CHMBOJIIBI
H, 0, S, P, C, I, Br, Cl, Si. I[ToasiTie XUMHAYECKOMH

¢hopmyIbL.

10.

BemectBa Bokpyr Hac

Uucteie BemecTBa U cMecd. OAHOpOAHbBIE U
HEOZHOKpaTHBIe cMecH. CTIIOCOOBI pa3IBOCHHUS
CMeceii: oTcTauBaHue, (GUILTPOBAHHE,
MePEKPUCTAILTH3AIHS, TICPErOHKa, XpoMaTorpadus.
Jlabopamopmvie pabomoi:

1. Paccmampusanue o6pazyos npocmulx u CLONCHHIX
8euecmes, MUHEPAIO8 U COPHbIX NOPOO.

IIpaxmuueckue pabomoi:
1. Paszdenenue cmecu wepHuna-600a
Xpomamoepagueil.

11.

[IpocTsie BemecTBa.

Krnaccudukanus BemecTB Ha IPOCTBIE U CIIOXKHBIE.
Jlenenue npocThIX BELIECTB HA METAIUIBI U
meMeraisl. CumBoisl MetaiioB Al, Fe, Cu, K, Na,
Ca, Ba, Mg, Ag, Au, Hg, Ni, Cr, Mn.

Memannvt OpesHocmu. bpon308ulii u dcenesHblll
sexa. Ilonyuenue memanios 6 opesnocmu. Ilepuoo
anxumuu. Bewjecmea-nesuoumxu. [Ineemamuuecrkas
xumus. C.leunc u e2o nneemMamu4ecKkas 6anHa.
Ilpakmuxa (yenyonennstii yposens). JlabopatopHbie
paboTsr:

1. U3ygaeM cBoiicTBa METaJIIOB.

2. PaccmaTprBaHMeE CIUIaBOB MEIU U JKeEJIe3a.

IIpaxmuueckue pabomui:
1. Ilonyyenue meou uz maraxuma.

12.

Uto 3acTaBisieT BELIECTBA
ropeTh?

Kucnopon, ero otkpeitue. [lomydenue kucioposa u3
nepMaHraHaTa Kajus. CoOupaHue KUCIopoaa ABYMs
CII0cOo0aMH: METOIOM BBITECHEHHS BO3AyXa U
METOZOM BBITECHEHHs BoJbl. OmpeneneHue
Kuciopona. 'opeHue cepbl, yriis u jxenesa B
KHCIIOPOJIE.

[IpakTrueckue paboTHI:

1. [lomydaem, coOupaem u ompeaenseM KUCIOPO.

13.

CaMbIil IpoCTOM 2JIEMEHT BO
BCEJICHHOU

Bonopon - camblii nerkuit ra3. Mcropus ero
otkpeiTus. ['openne Bomopona "I'pemydas cmech".
OmnpeneneHne BOIOPOAA, TOTyIECHHE.
[IpakTrueckue paboTHI:

1. [Tomygaem, cobupaem u ompenensieM BOIOPO.

14.

3HaKOMBIH HC3HAKOMCI]

VYrnekucnelii ra3. [lonyyenue ero u3 MmpaMmopa win
Mena. OnpeneneHne yriIeKucaoro ra3a ¢ HoMOIIBI0
HU3BECTKOBOM BOJBIL.
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15.

YeM MBI ABIITHM?

CocraB Bo3ayxa. M3yuenue cocraBa Bo3znyxa. Poib
A.JlaByasse. [lonsaTie 00 nHepTHBIX ra3ax. Heow,
aproH, UX INpUMEHEHME.

16.

Kucneie Bemecrsa B npupoe.

Kucnotsr. Kucnorsl B mpupoze. Pactsopenue
KHUCIIOT B BoJie. [{eficTBre cepHOM KUCIOThI Ha
TKaHb. MephI IPETOCTOPOKHOCTH TPU PaboTe ¢
KkuciaoraMu. JlelicTBUEe KUCIOT Ha HHIUKATOPHI.
JlabopaTopHbIe PabOTHI:

1. OOHapyxeHHe KHCIOT B IPOAYKTAaX IMATAHUSL.
2. JleficTBUSI MTHIWKATOPOB HA KUCJIOTHI

17.

Enkue BemecTBa B mpupo/e.

OcHoBaHus. PacTBOpeHne OCHOBaHMI B BOJIE.
[lenoun. [eiicTBue mienodeit Ha OpraHu3M
yesoBeka. Mepbl IpeoCcTOPOKHOCTH TP paboTe co
nienodaMu. JeficTBue 1menoueit Ha MHAUKATOPEI.
JlabopaTopHbie pabOTHI:

1. JlecTBUS MHAMKATOPOB Ha ILEJIOYH.

2. PacTBOpeHue OCHOBaHUH B BOJE.

18.

Bce nu conm conensie Ha BKyC?

Comu. Kakue 6p1Bator conu? Conu B ipupose.
IloBapeHHas comnb. Poib noBapeHHOM cou B
MCTOPHH YeJIOBEYECTBA.

JlabopaTopHbie pabOTHI:

1. PaccmarpuBaHue 0Opa3noB coneii.

19.

BemiecTBa Harrero teia

OpraHuueckre BeIIecTBa: OENKH, )KUPBIL, YTIIEBO/IbI,
HYKJIEMHOBBIE KHCIIOTBI, MX POJIb JJISl JKUBBIX
OpraHU3MOB.

Ilacmmaccol u 6010KHA. 3auem OHU HYIICHDL
uenosexy,; M3 uezo ux nonyuaiom.

Jlabopamopnuie pabomwi: 1. Paccmampuganue
06pa3Y06 NIACMMACC U BOIOKOH.

20.

Kak 3anucath BemecTso Ha
Oymare?

Xumnueckas popmyna. Banentnocts. Onpezenenue
BQJICHTHOCTH 110 XUMHYECKOH (opmyIe.
Cospemennvie meopuu OUHAPHOCMU NEMEHMNOS.
CocraBnenue Gopmys1 OMHAPHBIX COSIMHEHHH 10
BAJIGHTHOCTH 3JIEMEHTOB.

21.

XuMudeckue MMPECATIOXKCHUA.

3aKOH COXPaHEHUS MACChI BEIIECTB. XUMHUUECKUE
ypaBHEHHUS.
CocTaBneHne XMMUYECKUX YPaBHEHHUM.

22.

Pa3znoobpa3zue npeBpalieHuii B
pupoie

CyImHOCTh XUMUYECKON peaKIuu. THIbt
XMMHUYECKHUX PEAKIMH: pa3IIOKEHHs, 3aMEIIEHNS 1
obmMeHa. Peakuun 5K30- ¥ SHIOTEPMUYECKHE.
Peakiun oOpaTuMblie 1 HEOOpaTUMBIE.
JlabopaTopHBI€ OIBITHL:

1. Pa3noxenune Manaxura Ipy HarpeBaHMH.

2. 3amMereHue MeIu B pacTBOpeE XJopuaa meau (2)
JKETIE30M.

23.

[Touemy peakuu NpoTeKaroT ¢
pa3Hoi CKOPOCTHIO?

@DaKTOpbI, BIUAIOMINE HAa CKOPOCTh PEAKIHH.
KaranuzaTtops! 1 ”HTHOUTOPEL.
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24,

PO,[[CTBCHHI/IKI/I KHcCJopoaa

Knaccudukarms u cBOWCTBa BEIECTB.
Mmuoroo0pazue BemtecTB. Kitaccngukanust BemmecTs
1o coctaBy. Okcunel, ux coctas. [lomydeHne
OKCHJIOB PEaKIMeil TOPEHUs IPOCTHIX U CI0KHBIX
BemiecTB. COCTaBICHUE ypaBHEHUH peakIuu
TOPEHUS CIIOKHBIX BELIECTB. Y CIIOBUS
BO3HHKHOBEHUSI U IPEKPALLEHUS TOPEHUSL.
MennenHoe okuciaenue. Mepsl peaynpexxacHus
noxxapoB. Kiaccudukaryis OkcuioB Ha OCHOBHBIE,
KUCJIOTHBIE, aM(OTepHEIE..

Cocmasnenue ypagHeHuii peakyuu 2opeHus.
CILOJICHBIX BEWEeCTS.

JlabopaTopHBIe PabOTHI:

1. PaccMoTpenme 00pa3iioB OKCHIOB, OCHOBaHHH,
COJeH.

2. UccnenoBanue NpoyKTa TOpEeHUst YIisl B
KUCIIOpO/Ie.

25.

Yem o1macHbI KUCITOTHI?

Kucnotsl, ux cocras, Kinaccuukaius Ha
KHCJIOPOIOCOACPIKAIINE B OCCKUCIOPOIHbIC, Ha
OJTHOOCHOBHbIE, JIBYXOCHOBHBIE U TPEXOCHOBHBIE.
Kucnorusiii octaTok. BaJleHTHOCTh KMCIIOTHOI'O
0cTaTKa, pojib KUCJIOT JIJIsl OPraHU3MOB PACTEHU,
JKMBOTHBIX M UCJIOBEKA.

JlabopaTopHbie pabOTHI:

1. PaccMoTpenue 00pasioB KUCIOT

26.

Kaxk neittpanuzoBath mienoyp?

OcHoBaHwus, ux cocta. ['unpookcorpynma. enoun
Y HEpacTBOPHMBIE B BOJIE OCHOBAHUSI, COCTaBJICHHE
(opmyI cornelt o BaJICHTHOCTH METaIa |
KHCIIOTHOTO OCTaTKa

JlaGopaTopHblie paboThI:

1. PaccMotpenune 06pa3ioB OCHOBaHHH.

2. O3HaKOMJICHHE CO CBOMCTBaMH THIPOKCHIOB
Hatpust, Kanbiwst, mead (I1) wim sxenesa (111).

3. B3aumogeticTBHeE IIET0UEN ¢ KUCIOTaMH.

4. B3anmMopeiicTBre HEPACTBOPUMBIX OCHOBAHHMN C
KHCIIOTaMH.

217.

OnacHa 11 TOBapeHHasi COJib?

Krnaccudukanus coneif Ha cpejHUE, KUCIIBIE U
ocHoBHbI€e. [IuimeBas coga n Magaxur Kak MpUMeEpHI
KHUCJIOW M OCHOBHOM COJIEH, CONM OpraHUu3MBbI B
OpraHM3Me YesIoBeKa.

JlabopaTopHbie pabOTHL:

1. PaccMotpenne o0pasioB comei.

28.

XUMUS U )KU3HbB.

Xumusi Bo Bcex cdepax xm3HH. OCHOBHBIE
HAIpaBJICHUS] PAa3BUTHS XMMHU B MHpPE H B HalleM
ropoze, o0IacTH, CTpaHe.

Bosmooicnocmu danvretiweti paspabomxu, pasgumus
membl HaAy4YHO-UCCIe008aMeNbCKOL pabombl.

29.

B3rnsig Ha Mup BOKpYT Hac ¢
MOMOIIIbIO XUMUU

Kpyraenii cron «B3miga Ha MuUp BOKpPYr Hac ¢
TIOMOIIBIO XUMHI»

Omuemnas KOH@epeHyus no pegepamusHbim U
IKCnepuMeHmanbHviM pabomam. Konnekmugroe
00cyoHcoenue UMo2o8 200a U UHOUBUOYATTbHOE
ocmblcaenue cgoell desmenvrocmu. Koncyromayus
«AHanu3s kayecmea 8binOIHEHUs NPOEKMAN.
Hmozosan OuazHoCmuKa. AHKeTa-TeCT
«TepMUHOIOTMYECKN MHUHHMYM IOHOTO XHMHKa.
AHanu3 TOpT(OTNO HCCIEAOBATENECKUX PA0dOT U
TIPOEKTHBIX MANOK. AHAIN3 UTOTOB KOH(EPEHITUH.
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30.

3arjasiHeM BHYTpb aToma

OBomtonys MPEeACTaBIeHU 00 aTOMHOM CTPOCHUH
BEIIeCTBa. ATOMHCTHKA JPEBHUX VYEHBIX. Poib
M.B.JlomonOcoBa u JI./lanbTOHA B Pa3BUTUM YYEHUS
00 aTomax u Mornekynax. CJI0KHOE CTpOSHHE aToMa.
Mognenu aromoB. IlnanerapHas Mozens aToma
D.Pesepdopma. [IpoTOHHO-HEHTPOHHAS ~ TEOpHS.
CocrossHue  5nekTpoHOB B atome. IloHsarue
KBaHTOBBIX umcen. CocraB, CTpoeHHE M CBOMCTBa
3JIEMEHTOB, B aTOMaxX KOTOPBIX 3amojiHstoTes 1, 2, 3
SHepreTudeckue ypoBHU. CBOWCTBA aTOMOB: pajnyc,
SHEpruss HOHM3AlWH, CPOACTBO K  JJIEKTPOHY,
ANEKTPOOTPULIATENEHOCTD, U3MEHEHUE 3TUX CBOWCTB
B IIEPHOJIaX U TJIABHBIX MOJrPYIIax.

OcobenHocmu 3anoIHeHusi dNeKMPOHHBIX 000L0YEK
amomos  bonvwux — nepuodos.  Illonsmue o
JIGHMAHOUOAx U AKMUHOUOAX. .

31.

3nakombrech, J.M.Menaeneen

XuMuueckuil Beuep o )KU3HU U AestenbHocT .M.
MenpneneeBa (Ilnan: JlerctBo 1 10HOCTh. Yueba B
YHHMBEpPCUTETE U 3a TpaHuLiei. HayuHble OTKpBITHSA.
[Memarornyeckas nesrenbHOCTh). OdopmiieHue
MY3BIKAIbHOE U XYJI0’KECTBEHHOE.

32.

WNHurennexryansHas urpa "Uro?
I'ne? Korga?" mo nepuoanyueckoi
CHUCTEME U XapaAKTEPUCTHKE
3JIEMEHTOB

Ilepuognueckuii 3aKOH CTPOEHUs aTOMOB.
[leproanueckoe W3MEHEHUE CBOWCTB JJEMEHTOB U
1704 COEIUHEHUH. [Tepuonnueckas cucremMa
xumudeckux — anemeHTtoB  J|.M.Mengeneesa -
OTOOpaKeHHE MEepHOJUYEcKoro 3akoHa. CBs3b
CTpOCHME AaTOMa, CBOWCTB JJIEMEHTA U  €ro
COCIMHEHUI ¢ nonoxeHueM ero B llepuonnueckoit
cucteMe xuMmudeckux anementoB .M. Menzaeneena.

33.

Kaxk yctpoeno BemectBo?

DJeKTpOHHAs NPUPOJA XMMUYECKOH CBA3M.
CrniocoOr1 00pa30BaHUS M BUIBI XUMUYECKON CBSI3U.
CBolicTBa KOBaJEHTHOM CBS3MU: JJIMHA CBS3H,
SHEPTHsl CBsI3U, HAIPABJICHHOCTHU CBA3U. | eomeTpust
Monekyi. I[lonapHocTs cBA3M U MONAPHOCTH
MOJIEKy/1. BaJeHTHOCTb ¢ TOYKH 3peHus
3JIEKTPOHHBIX MpencTaBieHnii. CpaBHEHHE TOHITHIA:
BAJIGHTHOCTb U CTeIleHb okuciieHus. CTpoeHne
BEIllECTBA. Y POBHU OpraHU3alluH BEIIECTBA.
AMopGHBIE 1 KPUCTAIUTHYECKNE BEMIECTBA.
Kpucramnmmuaeckue pemerku. CBsA3b cocTaBa u
CTPOCHUS KPUCTAIIMIECKON PEIICTKH CO
CBOMCTBaMH BEILIECTB.

Tonamue annomponuu na npumepe aiioOmponHsIxX
8UOOUIMEHEHULL Y21epo0a-aimasa u epaguma.
Tpuuuner mnocoobpasus eeujecms.

Ilpakmuka. JleMOHCTpaluy MoJeNen
KPHCTAJUINIECKON PEeIeTKH. DKCIIEPUMEHTEI 10
BBIPAIBAHHIIO KPHCTAJIIOB.

34.

PaCTBOpH Ha IJIaHeTe 3eMIls

OBOMIONNS MPEICTaBICHAUI O paCTBOPAX.
duznyeckas TEOpUst pacTBOPOB. TeIIOBbIE IBAEHUS
MIPY pacTBOpax. XMMHUIECKast TEOPHsI PACTBOPOB
J.M.Menneneesa. CoBpeMeHHast TEOPHsI paCTBOPOB
KaK 0TOOpa’keHHE TEOPHH SIEKTPOIUTUIECKON
teopun J.M1.Menneneesa.

Ponv B.A.Kucmsakosckozo u U.A.Kabnykoea 6
co30anuu meopuu pacmeopos. Mon 2uopokcoHus,
Jlonopno-axyenmopnas céaszv. Ceolicmea uoHos.
Xumuueckue ceoticmea s1ekmponumos. Ceolicmea
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s3aumooelicmsyowux uoros. I'uopoaus conetl.
Onexmponaus pacniagoe u pacmeopos.

Ilpakmuka. JleMOHCTpauuu:

1. Beigenenue v morJoneHe TeOTH IPH
PacTBOpPEHHUH PAa3IUYHBIX BELIECTB.

2. UccnenoBanne HEKOTOPBIX CBOWCTB HOHOB, IIBET,
MBIJIKOCTh Ha OIIYIIb, H3MEHEHHUE I[BETa
HHIIUKAaTOPOB.

3. DnekTponu3 pacTBOPOB XJjiopuaa Memu (2) u
WOHH/Ia KaJIHs.

JlabopaTopHBIE OIBITHL:

1. UcnbITanue pacTBOpPOB, COJe HHIUKATOPOM.
2. Y naneHue BOJIbI C METHOTO KyNopoca.
[IpeBparenue cyabdhara Meau (2) B METHBIA
KyTopoc.

35.

IIpakTtuyeckas pabora. Pemenue
OKCIICPUMCHTAJIbHBIX 3a4a4 I10
TeMe «DIEKTPOIUTHYECKAs
AVCCOLMALIHSD)

3KCHepHMeHTaHLHLIe 3aJlavy Ha paCTBOPbI

36.

Pemrenne 3ana4 Ha pacTBOpBI

Brruncnenue ¢ NPpUMEHCHUEM MTOHSATHI
CKPUCTAJLUIOTUAPATHID.

Penienue 3aia4 Ha pacTBOpHI a) % KOHIIEHTPALHH,
0) MosipHas KOHIIEHTPAIHs

37.

Urpa — npencrasienne «Boxa -
YAUBUTCIBHOC U YHUKAJIBHOC
BEIIECTBO»

Ponb 1 3HaueHue BOABI B )KU3HU JIIOJIEH U TPUPOABI.
Bona kak yHUKaJIbHBIA PACTBOPUTENb.

Y nuBUTENbHBIE XUMUYECKUE CBOMCTBA BOBI.
DKonoruveckoe 3Ha4YCHNUE BOIBI, OXpaHa BOJBI U Jp.

38.

B Mupe xuMnueckux peakuui

OJeKTpoHHas NPUPOJA XMMUYECKOH peaKIiH.
Kiaccudukanyst XUMH9IECKOH peakuuH.
OKHCIHUTENTBHO-BOCCTAHOBUTEIBHBIE PEAKIINU.
OHepreTrka 1 HalpaBJICHUE XUMUUECKUX PEAKIU.

VYca0BHsA caMOIIPOU3BOIBHOTO IPOTEKAHUS PEAKLIUH.

Ilpakmuxa. PaccraHoBka k03 (HUIIMEHTOB B
OKHUCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIHAX
METOZIOM 3JIEKTPOHHOT 0 0ajaHca ¥ METOLOM
MOJIypEaKLU K.

39.

TepMmoauHamuka

TepmoanHaMuKa, 4TO OHa U3ydaer. Mi3MeHeHue
3araca SHeprU B pearupymouiei cucreme.
Outanbmus. TerioBoit 3 ekt XumMuaeckoun
peaxim. 3akoHHEI ['ecca. DHTaIBIMN 00pa30BaHUSA
Y CTOpaHMs BEIeCTB. BO3MOXXKHOCTD U HalpaBJIeHHE
MPOTEeKaHUs peakuuii. DHTporws. JDueprus [ mboca.
Pacuernbie 3agaun:

1. Pacuerts! TeroBhIX 3((HEKTOB XUMHIECKUX
peaxuuii Mo TerioTa o0pa3oBaHMs WM CTOPAHUS
HCXOJHBIX M 00pa3yIOMUXCs B PE3YNIbTATE PEAKIIIN
BEIIIECTB.

2. Pacuersl, cBA3aHHBIE C BO3MO>KHOCTBIO
MIPOTEKaHMs PEaKIUH C UCIOIb30BaHNEM
CTaHIApPTHHIX dHepruil [ mboca.

40.

ITouemy npoucxoaut
XUMUYecKasi peakius?

Kunernka n xummaeckoe paBHoBecue. CKOPOCTb
XMMHYECKOH peakiiy. 3aBUCUMOCTh CKOPOCTH OT
pa3nuaHBIX (pakTOpOB. 3aKOH IEHCTBYIOIINX MaCC
I'ynenbepra - Baare. Kunerndeckoe ypaBHeHHE
CKOPOCTH. 3aBHCHMOCTb CKOPOCTH XUMHYECKON
peakuuu ot Temnepartypsl. [Ipasuno Bant-T'oddda.
OHeprusi aKTUBALNH.

Kamanusz. I'omozennbviil u 2emepozenmbvlil KAMau3.
Kamanuz u uneubuposanue. Mexanusm oeticmeus
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kamanusamopa. IIpuuunsl usmeHeHuss ckopocmu
peaxyuu om memnepamypul U Kamanuzamopd.
Obpamumvle u HeoOpamumble peakyuy. Xumuueckoe
pasHogecue. Koncmanma pasnosecus. Cuewenue
XUMUYECKO20 PABHOBECUSL.

Hemoncrpaumu: 1. OnbIThL, TOKAa3bIBAIOLINE
CMEIICHIE XUMUIECKOTO PABHOBECHS.
JlabopaTopHBIE OIBITHL:

1. 3aBHCUMOCTb CKOPOCTH PEAKIUH OT
KOHIICHTPAITUH PEarHpYyIOIINX BEIIECTB,
TTOBEPXHOCTH COMPHUKOCHOBEHUS, TEMIICPATYPHI.

2. [eiicTBUe OMONOrnIeckux (pepMEeHTOB Ha TPOIIECC
pa3ioKeHus! IEpOKCHIa BOAOPOJIA.

41.

XHUMHS HEMETAJIOB

O030p MO TONOKEHHIO B MEPHOJMYECKOM cHcTeme
J.1.MenneneeBa. CTpoeHre aTOMOB. AJIJIOTPOIHS.
Hszmenenue cocmaea, cmpoenue U CEOUCME
NPOCMbIX ~ BeUeCmMB-HEMEMANN08, 0OpabOMaHHbIX
anemenmamu: 1) 00noeo nepuooa; 2) oOHol epynnei
nepuoouueckou cucmemot J{. M. Menoeneesa.
Ilpakmuxa. JemoHcTpamu: Monenu
KPHUCTAJUTUUECKHUX PELIETOK.

JlabopaTopHBI€ OIBITHL:

ITonydeHune nuacTU4ecKoi cepol.

42.

Poxxnaromnue comu

l'amorensl. CtpoeHue, cBoiicTBa. buomoruueckas
POJIb TaJIOTEHOB.

43.

«Jlyx orHs»

Cepa, cTpoenue, cporictBa. CoelMHEHUS CEPhI.

44,

Ee BennuectBo Cepnas kucnora!

CepHasi KUCIIOTa, CTPOCHHE, CBOWCTBA, PUMEHEHHE,
MOJTyYEHHE.

45.

be3xu3HeHHbIN dlIeMeHT

A3oT, cTpoenue, cBoicTBa. CoeiMHEHHS a30Ta.

46.

VYriepo1 — OCHOBA )KU3HU Ha
3emiie.

VYrnepon, crpoenme, cBoiictBa.  CoequHEHUs
yriiepona. YTiaeponHble HAHOCTPYKTYPHI.

47.

CwiMKaTHBIA MUD.

Kpemuamnii. CunukaTHas TpOMBIIDIEHHOCT. CTeKIIo,
KepaMHKa.

48.

PacueTHbie 3aa4yn € Yy4dJaCTueM
HEMCTAJIJIOB

Pemienne  3amay pasHbIX ~— TUNOB.  Bhimyck
XMMHYECKOM CTEHTa3eThl Ha OCHOBE W3YYEHHOTO
MaTepHaia. CocraBnenue 3aHUMATENbHBIX
KpPOCCBOPIOB.

49,

XHUMHS METAJUIOB

0O030p METawIoB TI0 TOJIOKEHUIO B MEPHUOIIMIECKOM
cucreme J[.M.MeHneneeBa M CTPOECHHIO aToMma.
Bunpl  KpUCTAIUIMYECKUX ~ PEHICTOK  METaJUIOB.
CmraBsl.  Kucnopomaple COSTWHEHHS METAJUIOB;
M3MCHEHHE WX CBOWCTB B IIEpUOJAaX M TJIaBHBIX
TOATPYIINaX MEepHOANYecKOl cucteMbl. [loHsaTHE O
TIEPUOKCHIAX U THAPHUIIAX.
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Ocobernocmu 3an0IHeHUs ITeKMPOHHBIX 000N0YEK
amomog memannos no6ounsix nooepynn. lpuyuna
CXOOHBIX 3HAYEHULL PAOUycos amomos. IHepaust
UOHUBAYUYU DIMUX ITIEMEHNOS.

Ilpakmuka. JleMOHCTpauuu:

1. Mopenu kpucTalIndeCKuX COeIMHEHUN
METaJIJIOB.

2. O6pa3ibl METAJUIOB U CILIABOB.

3. OkucnuTensHBIE CBOMCTBA COEAMHEHUH XpoMa

(4).

JlabopaTopHBIE OIBITHL:
1. PaccmarpuBanue 00pa3lioB METAIIOB U CILJIABOB.

50.

Kak yCTpO€Ha 6aTapel71Ka‘? DNEKTPOXUMHUYECCKHE  Tporecchl.  [loHATHE 00 2
SJEKTPOAHOM IOTEHIHMane. ONEeKTPOXUMHUUECKUN
pAI  HampsDKEHWH  MeTajuioB. [ anbBaHUYECKUUH
3JEMEHT.

JlabopaTopHBI€ OIBITHL:

1. CocraBieHue ralbBaHU4eCKON Mapsl.

51.

Pacuernbie 3a1auu ¢ yuactueM Pemenue 3aa4 pa3HbIX TUIIOB. 2
METAJIJIOB U CIIJIaBOB

52.

Xumuueckuii Beuep "Xumudeckue | PaspaGorka cuenapus u penernimu. Jloobopmienne 2
gyneca” nopTdOIMO U MPOSKTHOW MATIKH.

53.

HTorosoe 3adsTie KomnektuBHoe  0OCyXIeHHE HWTOrOB Troma U 1
WHIMBUIYaJIEHOE OCMBICIIEHHE CBOEH JEATEIbHOCTH.
Koncynpramms «AHaNINM3 KadecTBa BBIIOJHEHHS
MIPOCKTay.

Hmozoseasn ouaznocmuka. AHKeTa-TecT
«TepMUHONOrMYECKMI MUHUMYM IOHOIO XHMHKAa».
AHanu3 uToroB KoH¢epeHIun. AHaNN3 MopTQOoIHo
UCCIEI0BATENbCKUX M TBOPYECKUX padoT.

HTroro

108 4

1.14 Ilnanupyemble pe3yJIbTAThl

Tpe6OBaHI/I5{ K YPOBHIO IHOATOTOBKH YYaIllUXCSA HAIIPABJIICHBI Ha pean3aluio ACATCIbHOCTHOTIO,

JIMYHOCTHO-OPUCHTUPOBAHHOI'0 IIOAXO0JAd, OCBOCHHC YYalllUMHUCA HHTCJ’IJ’ICKTy&J’ILHOﬁ u HpaKTI/I‘{eCKOﬁ
ACATCIIBHOCTH,; OBJIAICHUC 3HAHUAMU U YMCHUAMU, BOCTpe6OBaHHHMI/I B IIOBCEIHEBHOM >KHU3HH.

OsJaieHye npeIMeTHbIMU 3HAHUSAMHU U YMEHUSIMH

B pesynbraTe 00ydeHus no nporpaMMe ydaruecs

JAOJIZKHBI 3HATH.

OTIPEECIICHUSI OCHOBHBIX XUMUYECKHUX SIBIIEHUI U 3aKOHOB;

9TaIlbl MPOBEJCHUS YKCIIEPUMEHTAIBHOM U MCCIIeI0BAaTENbCKON pabOThI.

npaBuia opopmiieHHs 1a00paTOPHOI 1 UCCIeIoBaTeNbCKON paboThl, pedepaTa, JOKIala;
npasuia Th npu npoBeneHNH NPaKTUYECKUX padoT;

JOJI’KHbI YMETb !
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HKCIIEPUMEHTAIBHO JI0KA3bIBATh CBOWCTBA OCHOBHBIX XMMHYECKHX KIIaCCOB;

(bopMynHUpOBaTh M AHATU3UPOBATH XUMHUECKYIO TPOOIIEMY;

BBITIOJIHATH TIOCHJIbHBIE UCCIIEIOBAHUS B OKPYXKAIOIIEH cpese;

0(GOPMIIATH U MPEACTABIATH PE3YJIbTATHl UCCIICIOBAHUML;

BbIOMPATh MHPOPMATMOHHBIE UICTOYHUKHU M BIIAJIETh CIIOCOOAMU CHCTEMaTH3aluu HH(popMaImm;
OLICHUBATh CTETIEHb YCIEITHOCTH CBOCH MHMBHIyaTbHON 00pa30BaTeIbHOMN EATEILHOCTH;
OOBSICHATBH CBOIO OIICHKY, CBOIO TOUKY 3PEHUS, CBOIO MIO3UIIUIO 110 Pa3IMYHBIM CHTYaIUsIM;
MOHUMATh CUCTEMY B3TJISI0B M HHTEPECOB JPYroro 4eloBeKa, HaX0AUTh KOMITPOMHUCCHI

OgiajeHHe KI1H0YeBbIMU KOMIIETEHTHOCTSAMH

[lo oxoHUaHmHM OOy4YeHHS IO TpOTpaMMe OOYJAFOIIMICS JOJDKEH BIAJETh KOMMYHHKATHBHBIMH
KOMIIETEHTHOCTSIMU:

JIOHECTHU CBOIO MO3MIIUIO JI0 IPYTUX, BiIaJiess IpUeMaMy MOHOJIOITMUYECKOM U IMaoruyeCKOM peun.

MOHATH APYTHe MO3ULNHU (B3IJIAIbl, UHTEPECHI).

JIOTOBApUBATHCA C JIFOJIBMHU, COIJIACys C HUMU CBOM MHTEPECHI M B3TJISAIbI, JAJIS TOrO YTOObI CAEaTh
4TO-TO COOOIIA.

KOMIIETEHTHOCTSIMH PEIICHHUS TPOOIIeM:

ompeneNiaTh U (OpPMyTUPOBAThH IEh NEATEIBHOCTH (IIOHATH CBOM HWHTEPECH], YBUAETH NpoOiIeMy,
3a/1a4uy, BBIPA3HUTh €€ CIIOBECHO).

COCTaBMTb IJIaH JEHCTBUI MO pelieHuto npooaemMsl (3a1aun).

OCYIIECTBIISITh EMCTBUS 10 peau3allii TUIaHa, MPHUIaras YCHIUsS JUIS TPEOJOJICHHs TPYIHOCTEH,
CBEPSISCH C MEJBIO U TUTAHOM, TIOTIPABJISIs ce0sI TPH HEOOXOAMMOCTH, €CITH PE3yIbTaT He JOCTUTHYT.

pe3ysIbTaT CBOCH JEATEIILHOCTH COOTHECTH C IIEJBIO U OIIEHUTH €r0.

KOMIIETEHTHOCTSIMH UCTIOJIb30BaHUsT HH(OPMAIIMOHHBIX PECYPCOB:

OpPUEHTHUPOBATHCS B CBOCH CHCTEME 3HAHWH M 0CO3HABATh HEOOXOAMMOCTh HOBOTO 3HAHUSI.

JeNaTh MPeIBAPUTENBHBIN 0TOOpP HCTOYHMKOB WH(POPMAIIMHU IS TIOMCKA HOBOTO 3HAHMS (TICYaTHBIC
UCTOYHUKH, IHTEpHET-pecypchl, 01, KaK UICTOYHUK WH(POPMAIIAH H TIP.).

NOOBIBaTh HOBBIC 3HAHWA (MHGOPMAIMIO) W3 PA3IMYHBIX UCTOYHHUKOB M Pa3IUYHBIMH CIIOCOOaMU
(HabmroieHne, YTeHUE, CITyIIaHHE).

nepepabaTbiBaTh TMOJYYCHHYIO HH(pOpPMAIMIO (aHATIW3UPOBaTh, 0000IIaTh, KIIaCCU(PHUIIUPOBATH,
CpaBHUBATh, BBIACIATH MPUYUHBI U CIICCTBHS) JUIS TIOJIYYCHUsT HEOOXOAMMOTO pe3yabTara, B TOM YHCIIE U
IUTSL CO3/IaHUSI HOBOTO TIPOJIYKTA.

npeoOpazoBbIBaTh MHGOPMAIMIO W3 OJHOW (OpMBI B JIpyryro (TekcT, Tabiuia, cxema, rpaduk,
WJUTFOCTpAIS ¥ JIp.) W BBIOMpaTh Hambojee ynoOHyro it ceds popmy. Paboras ¢ nundopmanueid, ymeTb
nepeaBaTh €¢ CoJIepKaHue B C)KATOM WIIH Pa3BEPHYTOM BHJIE (COCTABIIATH TUIAH TEKCTA, TE3UChI, KOHCIIEKT
Y JIp.) KOMIIETEHTHOCTSIMU COITUAILHOTO B3aUMO/ICHCTBHS:

OIICHUBATh JXKU3HEHHbIC CUTyallMu (MOCTYIKU JIFOJICH) C TOYKU 3pCHHS OONICTIPHUHATHIX HOPM M
[EHHOCTEH (HPaBCTBEHHBIX, T'PAXKIAHCKO-TATPHOTHUCCKUX, ICTECTHYCCKHX), & TaKKE C TOYKH 3PCHUS
Pa3IMYHBIX TPYII 001IecTBa (BEpYyIOIIUe-aTeuCThl, borarbie-0eHbIe U T. 11.).

OOBSICHATH (MPEXKE BCErO — caMOMy ce0e) CBOU OIICHKH, CBOKO TOUKY 3PEHHSI, CBOU TIO3HIIUH.

CaMOOTIPENICNATHCS B CUCTEME [IEHHOCTEH.

JICWCTBOBaTh M TIOCTYNAaTh B COOTBETCTBUU C JTOW CHUCTEMOW IICHHOCTEH W OTBEYaTh 3a CBOHM
MOCTYIKHU U JICUCTBHUS.

OcBoeHne caMOCTOATENBbHOI TBOPYECKOM AeATEIbHOCTH

ITo oxoHuaHUK OOYYEHUIO IO TPOTpaMMe OOyJArOIIUNCS A0JIKEeH

CTPEMHUTBCA K JOCTHIKEHHUIO CAMOCTOSITEIBHOTO, TBOPYECKOIO YPOBHA IIPU  BBINOJIHECHUU
MPAKTUYECKUX 3a/laHHH, COBEPIIEHCTBY CBOUX TBOPUYECKUX CITIOCOOHOCTEH;

OCO3HAHO YYacTBOBAaTh B OCBOCHHUHU MPOTPAMMBI (JIOJKHBI OBITH CPOPMUPOBAHBI KOJUIEKTUBUCTCKHUE
U JIMYHBbIE MOTHUBBI ITOCELLIEHUS 3aHATUH),

NPUMEHATh MPUOOPETEHHBbIE 3HAHWS U YMEHHUS B IMPAKTHUYECKOW JEATENIbHOCTH U TOBCEIHEBHOU
KU3HU.
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BocnurareibHble pe3yJbTarbl OOy4Jaronuiics 10J1:KeH BOCIUTATH B ce0e TaKHe KauyecTBa:

[0 OTHOIICHHUIO K cede: Tpymonrodue, TepreHue, TPeOOBATEIBHOCTh K ceOe (CaMOKOHTPOIb);
OCO3HAHHOCTb HPABCTBCHHLIX IIpaBUII U HOTpCGHOCTB HX BBIIIOJHATE B COOTBETCTBUU C HPABCTBCHHLIM
3aKOHOM B JIYIIIC;

[0 OTHOIICHHWIO K JIIOASIM: MOTPEOHOCTh M TOTOBHOCThH TMPOSIBISITH COCTPAJaHHE, COPaJOBAaHUE U
B3aMMOIIOMOLIb, A0JI U OTBETCTBCHHOCTh, MHUIIUATHUBHOCTDb, CTPEMJICHUC BOCIIPUHUMATDb 06H_[I/IC JcJI1a KaK
CBOU COOCTBCHHBIE.

OO0yuaromuiics 10J1:KeH NPUCBOUTH cede cieayrolme HeHHOCTH

OepeXKHOE U OTBETCTBEHHOE OTHOIICHHE K IIPHPOJIC;

3Ha4YUMOCTh TPY/a,

AIBTPYUCTUUYCCKOC OTHOUICHUC K JIFOISAM;

S3HAYMMOCTDb YUCHUAA,

TBOpYECKas JEATSILHOCTh KaK HEOOX0[Mas COCTABJISIFOIIAS KU3HU KaXI0TO YESIIOBEKA;
T000Bb K POJHOM 3eMJIe, K IIPUPOJI€ CBOCH MaJIOi POJUHBI.

Paznen Ne2 «Kommiekc oOpraHn3alliOHHO-NIEAArOTUYECKUX YCIOBUM, BKJIIOUYaroUmx Gopmy
aTTeCTalun

2.1. KasenaapHblii yueOHblii rpa)uk nporpamMmsi.

Kanennapusiii yaeOHbIH Tpaduk Ha 2023-2024 yueOHBII TO].

[ara
Jara Hayana
l'on OKOHYaHUs Bcero y4eOHBIX
oOyueHus 1o .
00y4eHUs 00ydJeHus 110 || Heaeb Pexxum 3ansTuii
mporpamme
mporpamme
1 01.09.2023 | 25.05.2024 | 36 | pas  Hezexmo no 3
y4eOHBIX yaca

2.2. YcioBus peaju3auy NporpaMmbl.

MartepuasnbHoe o0ecrieyeHue MporpamMmMmbl

VYueOHplii  KaOWHET,  YAOBJIETBOPSAIOMIMNA  CAHUTAPHO-TUTMEHWYECKHMM  TpeOOBaHUAM U
000pYIOBaHHBIN IS 3aHATUH Tpynmbl 15 yenoBek (mapThl, CTyJbs, Hocka, mkad mis YMK, nepeHocHas
TpuOyHa).

O6opynoBanue, He0OXOUMOE I pealn3aluy POrpaMMBbI:

Martepuansl U 00opynoBaHHe Ui J1a00PAaTOPHBIX, MPAKTUYECKHX M IKCIEPUMEHTAIBHBIX padoT:
MUKPOCKOTIBI, BEChl TEXHHYECKHE U TOPCHUOHHBIE, XOJOIWIbHHUK, aBTOKJIAB, HACTOJIbHas LEHTpudyra,
CTyIKa, MeJibHHIA, (puiabTpoBajbHas Oymara, MUHIETHI, HOXHHIIBI, TEPMOCTAT, TEPMOMETPHI, TEPMOC,
IITaTUBbI, CYIIMIbHBIN MIKad, COUPTOBKH, Ta30Bble TOPEIKU. B 10CTaTOYHOM KOJIMYECTBE NOJKHA OBITH
XMUMHYECKas MOCYya U PEaKTUBBI.

Martepuainsl AJis J€TCKOTO TBOPYECTBA (aKBapelib, I'yalllb, Oelias U [[BeTHasi Oymara, KapTOH U BaTMaH
JUIS. PUCOBAHUS U KOHCTPYUPOBAHUS, POTOATLOOMBI H Ip.).

Kannenspckue npuHaaieKHOCTU: PYYKH, KapaHJalld, MapKepbl, KOPPEKTOPHI; OJIOKHOTHI, TETPaIH;
Oymara pa3ubix BUZ0B U hopmara (A3, A4); kieii; Qaiinsl, manku.

2.3. ®opMbI aTTECTALMH.

Tekymuii KOHTpPOJIb, — 3TO CHCTEMATHYECKas OLEHKA YPOBHS OCBOEHHUS JIONOJHUTEIBHOU
o0Opa3oBaTeIbHOW MpOrpaMMbl B TeYeHHME Y4eOHOro roja. Tekylmiuil KOHTPOJb CKIaJbIBaeTCs U3
CIIEAYIOIIUX KOMIIOHEHTOB. B Hauase y4eOHBIX 3aHATUH MEJaroroM M MCUXOJIOTOM MPOBOJIUTCS BBOJIHBIN
KOHTpPOJIb JJIsl OMNpEeJeNieHUs] HayaJlbHOTO YPOBHS 3HAHUN ydamuxcsi B (opMe TECTUPOBAHMS,
aHKeTHPOBaHUs, cobecenoBanus. B Teuenune Bcel mporpamMmbl 0OydeHHsI OCYIIECTBIISETCS ONEPaTUBHBIN
KOHTPOJIb TO3BOJISIONIMI OINpPENENIUTh YPOBEHb YCBOEHHS IIPOrpaMMbl, TBOPYECKYIO aKTUBHOCTH
y4aluxcs, BbIIBUTh KOMMYHUKAaTUBHBIE CKIIOHHOCTH, TOTOBHOCTb K CAMOPA3BUTHIO.

HTOroBelii KOHTPOJIb MPOBOAUTCS IO 3aBEPLICHUIO KAXKJOIO MOAYJS IPOrpaMMBbl, C Y4ETOM €ro
ocobenHocreil. [lenaror u NcUxoJ0r aHAIM3UPYIOT:
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- ycBOeHHEe peOEHKOM HOPM M MPAaBHJI MPOBEICHUS XUMUYECKUX MTPAKTUYECKUX padoT;

- KQ4eCTBO M CIIOCOOHOCTH yJaIerocsi paboTaTh CaMOCTOSITETILHO U TBOPUYCCKH;

- IPOSIBJICHUE MHULIMATHUBHI K PEIICHUIO MPOOIIeM OIMIKANIIEro OKpyKeHHUS;

- YMEHHE yYaIluXCsi OPraHu30BaTh U 0(OPMUTH y4eOHO-UCCIIEIOBATEIBCKYIO padoTy;

- ydacTue B MEpOIPHITHSIX (KOHKYPC, OJMMITHA/A, aKI¥sl, KOH(QEepEHIUS U T./.) pa3IMYHOTO YPOBHSI.

2.4. OueHOYHbIE MATEPHAJIBI.

B pamkax mnporpamMmbl JUIsl COLMOIICHUXOJIOIMUECKOTO HCCIEIOBAHUS YYAIIMXCS HCIONb3YIOTCS
CIIEAYIOIIHE METOUKH:

MeToauka TMATHOCTMKH M KOPPEKIMH OTHOLIEHHUS K MPUpo/e.

Asrop: B.A. ScBun, C.JI. [epsabo. llens: uccnepoBarh TNl JOMHUHUPYIOUIEH YCTaHOBKU B
OTHOIIEHUU NTpHUpoibl. CpOK NPOBEACHUS: OJUH pa3 B TOJ.

Mertoauka uccie10BaHus MOTHBOB NOCEIICHHUS 3AaHATUH B KOJJIEKTHBeE.

Asrtop: JI.B.baitboponoBa Llenb: u3ydeHHe MOTHMBOB IMOCELIEHUS 3aHATHM ywammmuca. Cpok
IIPOBE/ICHUS: B HavaJle rojia

MeToauka IMATHOCTUKH YPOBHS TBOPYECKOH AKTHBHOCTH YYALUXCH.

ABtopel M.U.PoxxkoB, lO.C.TionnuxoB, b.C.Anumes, JI.A.Bonouu. Llens: Ilenb: Ha ocHOBe
BBISIBJICHHBIX KPUTEPUEB M AMITMPUICCKHUX IMOKA3aTelIel MPOBECTH CPABHUTEIBHBIN aHAIW3 U3MECHECHUH B
c(OPMHUPOBAHHOCTH Y YIAITUXCSI TBOPUESCKOW aKTUBHOCTH:

Cpok TIpOBEICHHUS: OJMH pa3 B TO/I.

B konme ydebHoro roma memaror o000IIaeT pe3ylbTaThl BCEX JAMATHOCTUYECKHUX TPOLEIYp H
OTIpeJICNIIET YPOBEHb PE3yJIbTaTOB 00pa30BaTEIIBHON JICATEIBHOCTH KaXJOTO OOydJaromerocs —
WHTETPUPOBAHHBIA TOKa3aTelb, B KOTOPOM OTOOpa)kKeHa KOHIICHTPAIMs JIOCTH)KCHHH BCEX JTAlOB M
COCTABJISIIONIUX ~ Y4eOHO-BOCIIUTATEILHOTO —Ipolriecca. BoO3MOXHBIE YPOBHH OCBOCHHSI PEOCHKOM
00pa3zoBaTeNIbHBIX Pe3yIbTaTOB 10 nporpamme - Hu3kui (H), cpennuii (C), Beicokuii (B).

IlonBeneHne HMTOroB peaju3allid NPOrpaMMbl B COOTBETCTBMH ¢ KaJICHAApPHBIM Y4EOHBIM
rpauKOM B KOHIIE Y4€OHOTO rojia MPOBOJUTCS:

MIPOMEXKYTOYHAsI aTTecTalus oO0yJaromuxcss (OICHKa KadyecTBa OCBOCHHS MPOTPAMMBI 10 HTOTaM
y4eOHOTO roj1a)

UTOTOBAas arTecTanusi (OIEHKa KauyecTBa OCBOCHHS IPOTPAMMBI OOYYAIONIUMIECS 3a BECh IEPHOJ
00y4eHHS TI0 IPOTPAMME)

2.5. Meronnueckue MaTepuaJbl.

[Ipu peanuzarii mporpaMMbl UCHOJIb3YIOTCS CIEAYIOIINE MeJarOrn4ecKie TEXHOIOTHH:

1. IlpoekTHOE OOy4yeHHE - MPOEKTHAs TEXHOJOTHUS HCHOJb3yeTcs Ipu paboTe ¢ Tpynmnamu jaereit
HCCIIEIOBATENIbCKOTO YPOBHS

2. Tloprdgonno — B TedyeHHE Troja KaxAbld OOy4yaromuiicss TOTOBUT mMOPT(OIMO - COOPHHUK
UCCIIEIOBAaHUI U PE3y/IbTaTOB, KOTOPbIE IEMOHCTPUPYET €ro yCHIIHs, MPOrpecc U JOCTIKEHUS B 00JIacTu
xumud. [Ipesentanus moprdoiano mMpoBOAUTCA B KOHIE Y4eOHOTO Irojfla Ha UTOTOBBIX 3aHATHSIX B Gopme
MUHU-KOH(GEPEHIIUHU IO 3aluTe MOPT(OINO WK BEICTABKU NOPTEHOIIHO.

3. MuTepakTUBHBIE TEXHOJOTUH - JebaThl: mepeMeHHOe AUajIorudeckoe OOIIeHne, KPYrilblid CTOM:
oOMeH MHeHHsMH, Jabopartopus XHMHUYECKUX Mpobiem, mnaboparopHas pabora «IBpuka! S
OTKpBIBAIO...3aKO0H, siBIeHHe». [lenoBas urpa «[lmanupoBanue paboThl 0ObEIMHEHUS HA y4EOHBIN TOMI».
IIpe3eHTalMOHHBINA MeTO/1: 3alIMTa UCCIeI0BATENbCKUX TPOEKTOB Ha KOH(PEPEHLIUAX PA3INYHOTO YPOBHS

4. Urposeie Texnonoruu (b.IL.Hukutun) - Urpa « Pacckaxxu Mmue o cebe». Pa3BuBaromiue yuyeOHbIe
urpsl «Kputuk — koppekrop». PoneBas urpa «3acenanue SKCIIEPTHOTO coBeTay. J{MIaKTUYECKUE UTPHI Ha
3aHSTUSIX

5. TexHosorust oOy4eHus B cOTpyJHHMUYECTBE (0OyueHHe B Majbix rpynmnax) - OOyueHue B MajbIX
rpymmax. Jlokman maneix rpynn. BeimonHeHHE KOJUIEKTHMBHOW JTaOOpPaTOPHO-MIPAKTUUYECKOW pabOThI,
XMUMHYECKOTO MPAKTHUKyMa

6. Nnpopmanmonnsie TexHonorun - [lomck, cOop M cucremaTrusanus TEKCTOBOM HMH(opManuu u
n3o0paxkeHnit ¢ ucnosns3oBanueM HMutepHer. Co3laHMe KOMIBIOTEPHBIX NpPE3eHTAlUil B IMporpaMme
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Microsoft PowerPoint; Co3qanre TEKCTOBBIX JOKYMEHTOB Ha KOMIbIOTepe B mporpamme Microsoft Word.
KomnbroTepHbie TecToBbIe 3a1aHust. KoMmbloTepHble yueOHbIE XUMUYECKHUE UTPHI

7. JlnuHOcTHO-OpHEHTUpOBaHHOE pa3BuBaroliee oOyueHue (M.C.Sxumanckas) - CocraBieHue
UHJUBUAYAJIBHOIO IIJJaHA TBOPYECKOM, HCCIIENOBATEIbCKON WM IPOEKTHOM JEeATEJbHOCTH Ha TOJ.
[IpakTuyeckue 3anaHusi, TpeOylOIIMe: BOCHPOM3BEACHUE MTAHHBIX WIM PEHNpPOAYKIMH, MPOCTBIX HIU
CJIO’KHBIX MBICIHMTENBHBIX ONEpalnuii, CyYMMHPOBAaHUS U OOOOIICHUS JaHHBIX, TBOPUYECKOTO MBIIUICHHS.
PasBuBaromie 3amaHus: CpaBHEHUE SBICHHA W CBOMCTB JUIS BBISIBICHHS OOIIET0 W CYIIECTBEHHBIX
pasnuuuii, oObsICHEHHE OOLMX CBOMCTB M pa3iNyuuii, COCTABJICHHE IIJIaHA IPOYUTAHHOTO, MPECTABICHUE
M3YYCHHOTO B CKAaTOW HArjasaHOHW ¢opMme, HalMMCaHWE PELEeH3MH, COCTaBJICHHE 3aJadd, HalTH
OPUTMHAJIBHYIO UJIEIO.

IIpodopueHTaAIMOHHBI KOMIIOHEHT

Crnincok BocTpeboBaHHBIX ITpodeccueil, CBI3aHHBIX C U3YYEHUEM XUMUU
XHMMHK-TEXHOJIOT
e VYuureinb
JlaGopanT
Bpau
®apmanest
buoxumuk
XHUMHK-3KOJIOT
NHxeHnep-xumMuk

BocnurareJbHbIH KOMIIOHEHT B peajM3aliu NPOrpaMmbl

JlanHas mporpamMma crocoOCTBYeT BOCIIUTAHUIO MHTEpeca K HayKe, K HICTOPUU €CTECTBO3HAHUS,
MO03HABATEIbHBIX WHTEPECOB, LIEHHOCTEH HAaydyHOTO MO3HAHMS; MOHUMAaHHS 3HAUYEHHUS HAyKHU B
KU3HU POCCHUMCKOTO OOIecTBa, HWHTEpeca K JUYHOCTAM JCSTeNIed HaydyHOW ATHKH,
OOBEKTUBHOCTH; TOHMMAHUA JIMYHOW U  OOLIECTBEHHOM OTBETCTBEHHOCTH  YUYEHOTO,
UCCIIeIOBATeNIs; CTPEMJICHHUSI K JIOCTHXKEHHUIO OOIIECTBEHHOTO Oyara MOCPEJCTBOM IO3HAHUS,
HCCIIEIOBATENIbCKON JeSITEIbHOCTH; YBKEHUS K HAYUYHBIM JOCTH)KEHUSM POCCUUCKHUX YUEHBIX;
MOHUMAaHMs 1IEHHOCTEeW pallOHAIbHOIO MPHUPOAOINOJIB30BAHUSA; OMbITA Y4acTUsS B 3HAUYHMMBIX
HayYHO-HMCCIIEI0BATEIbCKUX MPOEKTaX; BOJM, AUCUUIUIMHHUPOBAHHOCTU B HCCIEIOBATEIbCKON
NeSITeIbHOCTH.

Y4eOHO-MeTOAMYECKAS JIUTEPATypa

Jlnst nereii:

1. Anexcunckuii, B.H. 3anmmarenshble ombITel o xumuu. / B.H. Anekcunckuii. - M.
[Ipoceenienue, 1999.

2. T'abpycesa H.H. Pabouas terpans no xumun 8 kiacc. - M.: [lpoda, 2000.

3. I'epacumona f.1. Xumus namumu riazamu. - M.: [Ipocsemenue, 1981.

4. Kpuniman B.A. Kaura a1 yteHusi o Heopranndeckoit xumuu. - M.: [Ipocsenienue, 1993.

5. Jleencon U.A. YauButensHas xumus. — M.: U3n-so HL DHAC, 2006. — 176 c.Ilnyxuaukos M.C.,
Psazanues C.B. Cpenu 3anaxoB u 3BykoB. - M.: [Ipocsemienue, 1991.

6. Pomannesa JI.M., Jlemmunckas 3.J1. O01ias xumus. - 2-e u3a. - M.: Bricias mikoia, 1991.

7. WIremmnep .M. Xumus Ha nocyre. - M.: [Ipocsemenue, 1993.

8. Oumuknonenus s aereit. Tom 17. Xumus / ['mas. pen. B.A. Bononun, Bea. nayu. pen. U.
Jleerncon. — M.: ABanra+, 2003. — 640 c.

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

Jloist megaroros:

1. I'abpycesa H.U. IIporpammuo-meToauueckue Matepuansl. M./Ipoda, 1999.

2. T'aBpyceiiko H.II. IIpoBepounbie paboThl Mo HeopraHuyeckoi xumuu. 8§ xi1. M.: [Ipocsemienue,
1990.
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3. I'apa H.H., 3yeBa M.B. KonTtpoibHble 1 poBepoyHbIe paboThl o XxuMuu. 8-11 kmacc. M.: JIpooa,
1997.

4. lesuc K., JIo# 1. Boga — 3epkaino Hayku. - JI.: ['ungpomereonsaar, 1964. — 149 c.

5. JlobpoBonsckuii B.B. I'eorpadust MukpoanemeHToB. [ mobansHoe paccesaue. — M.: Mbicib, 1983.
—272c.

6. 3moTHEKOB D.I". YpOoK OKOHYEH - 3aHATHs TTpojosnkatoTcs. M.: [Ipocsemenue, 1992.

7. Kpunman B.A. Knura i ytenus 1o Heopranuueckoi xumuu, M.: [Ipocsemienue, 1993.

8. JIsambko B.U. Beuno xwuBas Bosia. — Kues: M31-80 Haykosa Jlymka, 1972. — 1109.

9. Hazaposa T.C., I'pabeuxmii A.A., JlaBpoBa B.H. Xumuueckuii sKcriepuMeHT B mIKojie. M.:
[Ipocsemienue, 1987.

10. HukanopoB A.M. I'mapoxumus. — JI.: ['mapomereonsnat, 1989. — 352 c.

11. Onprun O.M. OnbITel 6€3 B3pBIBOB. /- 2-¢ u3.- M.: Xumus, 1986.

12. Papenkumii E.H. Iunaktrueckue matepuainsl o xumun. 8-9 ki M.: [IpocBenienwue, 1995.

13. CeneBko I'. K. Ilemarornyeckne TEXHOJOTMH HAa OCHOBE AKTHBHM3AllMW, MHTCHCU(DUKAIIUU H
3¢ deKTUBHOrO yrnpaBieHUs yueOHo-BocnuTarensHoro npouecca. M.: HUU mkonpHbIX TexHOMOTMH, 2005.
(Cepust «HIIUKIIONIEINST 00PA30BATEIBHBIX TEXHOJIOTHIN).

14. Xumusa namumu rinazamu. /Ilox pen. A.W.I'epacumona. - M.: IIpocBemenune, 1981.

15. YepnoOennckas I.M. OcHoBbI MeTOIMKH 00ydeHus xumuu. - M.: [Ipocsemenne, 1987.

16. lllepctaeB M. I1. Xumust u O10JIOTHST HYKJIIEHHOBBIX KACIOT. - M.: [IpocBemenwue, 1987.

s ponuredieii:

1. Kauyp E. YBnekarenpHas xumus. — M.: Mann, iBanos, @epbep, 2020

2. Onerun O. Uyneca Ha BeIOOD. 3a0aBHas xumust utst neteit. — M.: ]| Memepsikosa, 2017

3. Crenun b. JI. 3anumarensubie 3aganus U 3ddexTHsie onbIThl Mo xumMuu. — M.: Ipoda, 2002. —
432 c.

4. tlxypko, JI.W. 3a6aBHas xumusi: 3aHUMAaTENbHbIE, O€30MaCHBIC U MPOCThIE XUMHUUECKHE OTIBITHI /
J.N. Hlkypko. — M. : lerckas nuteparypa, 1976. — 96 c. — (3Haii u ymei).

HNHTepHeT-pecypcnbl
Caiit «3anumarenbHas XuMust: THTepecHbIe XUMUYECKUE OMBITHI U (akTh» http://www.alto-lab.ru/

23



	Муниципальное образование Ейский район
	ДОПОЛНИТЕЛЬНАЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ОБЩЕРАЗВИВАЮЩАЯ ПРОГРАММА
	Список востребованных профессией, связанных с изучением химии
	Химик-технолог
	Воспитательный компонент в реализации программы

		2023-09-25T13:12:24+0300
	Почуйко Альберт




