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IlosicHuTeEILHAS 3aMUCKA

HanpagaenHnocts (po¢uiib) 0011epa3BUBAONICH MPOTPAMMBI: €CTECTBEHHO-HAYYHAS.
AKTYaJlbHOCTB TIpOrpaMMbl. B coBpeMeHHOM o0O0IIecTBE B BOCHHTAHUH OOYYAIOUIMXCS AKIEHT
nenaercss Ha (OPMHPOBAHME JIMYHOCTH, CIIOCOOHOM CaMOCTOSITEIbHO MBICIHUTH, J0OBIBaTH U
MPUMEHSTHh 3HAHUS, YETKO IJIAaHUPOBATh JICHCTBUSI, COTPYAHUYATH. [IpnoOpeTeHNIO 00yYarOIIHMHUCS
(GYHKIMOHATBPHOTO  HABbIKA  HCCIIEAOBAaHUS  KaK  YHHMBEPCAJIBHOTO  crocoba  OCBOCHHS
JNEUCTBUTEIBHOCTH  CHOCOOCTBYET  y4eOHO-UCCIIEAOBATEIbCKAS  JIEATEIbHOCTh.  YUEHHUYECKOE
WCCIIE/IOBAaHUE [0 XHMHHU CIIOCOOCTBYET NPHUOOPETEHHIO HABBIKOB HAYYHOTO aHAIM3a SIBJICHUH
IIPUPO/IbI, OCMBICIIEHUIO B3aUMOJEHCTBUA 001iecTBa U Npupoabl. CoBpeMEHHbIN 00pa30BaTENIbHBIN
mporecc HeMBICIMM 0e3 TOHWCKa HOBBIX, Oosiee S(PQGEKTHUBHBIX TEXHOJIOTHH, MPHU3BAHHBIX
COJICHCTBOBATh PA3BUTHIO TBOPUYECKUX CIIOCOOHOCTEH AeTel, POPMHUPOBAHNIO HABBIKOB CAMOPA3BUTHS
u camooOpa3oBaHHs. OTUM TpeOOBaHUSAM B TIIOJHOW Mepe OTBEYAeT JKCIIEPHUMEHTAIbHAS
JeSITeNIbHOCTh, OCHOBAHHAsl HA BO3pOCIIMX TPeOOBAaHUSAX K YHHBEpPCAIbHOCTH 3HaHUM. PebeHok cam
nmo cebe yxe SBISETCS MCCIeAOBaTEIeM, TMPOSIBISISL JKUBOM MHTEpEC K pPAa3IMyHOrO poja
HCCIIEIOBATENIbCKON JIeATEIbHOCTH, B YaCTHOCTM — K OJKCIepuMeHTHUpoBaHuio. Hamia mporpamma
IIOMOTaeT peOEHKY OCBOUTDH a3bl IKCIIEPUMEHTANIbHON PalbOThI, pa3BUBAET MBICIUTENbHbIE ONEpalHH,
CTUMYJIUPYET MO3HABATENIbHYI0 aKTUBHOCTb U JIFOO03HATEIBHOCTh, (POPMUPYET UHTEPEC K MPUPOJIE, K
UCCIIEIOBAaHUSAM. OKCIIEpUMEHTAJIbHASL JESATEIbHOCTh IIKOJbHUKOB SIBIISIETCS OJIHUM U3 METOJOB
pa3BHUBAIOIIETO (JIMYHOCTHO-OPUEHTHPOBAHHOTO) OOy4YeHHs, HAampaBJIEeHHOro Ha (OopMHUpPOBaHHE
CaMOCTOSITENIPHBIX HMCCIICIOBATEILCKIUX YMEHUW (TocTaHOBKa TMpobiemMbl, cObop u oOpaboTka
uH(popmaluy, TpoBEACHUE SKCIEPUMEHTOB, aHAJIN3 IMOJIY4YE€HHBIX pe3yiabTaToB). IIpencraBieHHas B
MporpaMMe CHCTEMa pa3HOOOpPa3HBIX OMBITOB M OSKCIEPUMEHTOB CIOCOOCTBYET (HhOPMHUPOBAHHIO
L[EJIC€YCTPEMJICHHOCTH, PAa3BUTUI0O TBOPYECKUX CIIOCOOHOCTEM U  MPEANOCHUIOK JIOTHYECKOIo
MBITIUICHHUS, 0o0beUHSET 3HaHUS, NOJYyYEHHbIE B XOJ€ OKCIEPUMEHTUPOBAHHS, IOMOTAeT
chopMupoBaTh HaBBIKA Oe30IMacHOTO ToBeneHUs B ObITy. Mcmons3oBanme MKT — TexHosormii B
MPOIIECCe OCBOCHHUS TPOTPaMMBl CTHOCOOCTBYEeT (OPMHUPOBAHHIO OCOOOTO THIA MBIIUICHHUS,
XapaKTEePU3YIOIIETOCS OTKPBITOCTBI0O U THOKOCTHIO MO OTHOIIEHHIO KO BCEMY HOBOMY, YMEHHEM
BUJIETh OOBEKTHI U SIBJICHUSI BCECTOPOHHE B MX B3aMMOCBSI3HU, CIOCOOHOCTBIO HAXOIUTh 3 (HEeKTUBHbBIE
BAapUAHTHI PELICHUS PA3TUYHBIX TPOOIIEM.

[Iporpamma mnpemycmarpuBaeT (GOPMHUPOBAHHME Yy ydaluxcs OOIIey4yeOHBIX YMEHHIl M HaBBIKOB,
YHHUBEpPCAJIbHBIX CIIOCOOOB JAEATEIHLHOCTH W KJIIOUEBBIX KOMIIETEHIMI, YMEHHE CaMOCTOSTEIbHO U
MOTHBUPOBAHHO OPTraHU30BBIBATH CBOIO MTO3HABATENIbHYIO I€ATEIbHOCTb.

[Ipu cocTaBieHUH TPOTpaMMbl PYKOBOJCTBOBAIUCH CIEAYIOUIMMU HOPMATHUBHO-IIPABOBBIMU
aKTaMu:

®denepanbHbiM  3ak0oHOM OT 29 gaekabps 2012 roma Ne 273-®3 «O6 o0pa3oBaHuud B
Poccuiickoit ®eneparun» (ct. 2, ct. 15, ¢1.16, c1.17, c1.75, cT. 79);

@®enepanbHbIM 3akOHOM "O TOCYJapCTBEHHOM (MYHUIIMIIAIBHOM) COLMAJIBHOM 3aKa3e Ha
OKa3aHHe rOCYIapCTBEHHBIX (MYHHUIIMIAIBHBIX) YCIYyTr B couuanbHoi cdepe" ot 13.07.2020 N 189-
D3 (rmocneaHss pelaKiys);

KoHnuenuueit pa3Butus AOMOJHUTENBHOTO oOpazoBanus A0 2030 ropaa; yTBep:KIEHHOM
Pacnopstxenuem [IpaBurensctBa P® ot 31 mapta 2022 roma Ne 678 (B penakmuu pacropsKCHHIMA
[IpaBuTenscTBa Poccuiickoit O®enepanun ot 15.05.2023 Ne 1230-p, ot 21.10.2024 Ne 2963-
p, ot 01.07.2025 Ne 1745-p);

npukazoM MuHucTepcTBa npocsemenuss Poccuiickoit @enepauuu o 27 urona 2022 roga
Ne629  «O6  yTBepXkAE€HUM TOpPsIKAa OpraHu3aluu  00pa3oBaTENbHOM  JEATEIBLHOCTH 10
JIOTIOTHUTEIHHBIM 00111e00pa30BaTeIbHBIM POTpaMMaM»

CIT 2.4.3648-20 «CaHuTapHO-3IHIEMHOJIOTHYECKHE TpeOOBaHUSA K  OpraHu3alusiIM
BOCIIUTAHUS M OOy4YeHUs, OTAbIXa U O3J0POBJICHHS JeTed UM MOJOJSKH», YTBEPKICHHBIE
MIOCTAHOBJICHHEM [ JTaBHOTO rocy1apCTBEHHOTO CAaHUTApHOTO Bpayda oT 28 ceHTs0ps 2020 roga Ne28;

nucbMoM MunucrepctBa npocBenieHuss PO ot 27.03.2023 Ne 06-545 «O HampaBieHuu
uHbOpMaIUN»;

nucekMoM MunnctepcTBa npocsenieHus PO ot 29.09.2023 N AB-3935/06 «O meToaudeckux
PEKOMEHIALIUSIX»;

npukazoM MuHuHCTEpCTBa Tpylda W couuanbHOM 3amuthl Poccuiickoit ®enepauuu ot 22



centsiops 2021 roma Ne 652 «OO yrBepx)aeHuu mnpodeccruonanbHoro crangapra «llemaror
JOTIOJTHUTEIHHOTO 00pa30BaHUs AETEH U B3POCIIBIX);

OT1anunTesibHbIE 0CO0EHHOCTH: IIPOrpaMma OCTPOEHHA Ha MOIYJIBHOM MPUHIIUIIE MTPEACTABICHUS
COJIep’KaHUS U TIOCTPOCHUS yICOHBIX TUIAHOB, BKITIOYAIOIINE B ¢€0s1 OTHOCHTEIHFHO CaMOCTOSITEIbHEIC
JTUAAKTUYECKUE €TUHULIBI — MOJTYJTH, TTO3BOJISIIOIINE YBEIMYUTh €€ THOKOCTh, BAPUATUBHOCTD,
(dhopmMupyrolUe ONpeAeTICHHYI0 KOMIIETEHITUIO WK TPYIITy KOMIIETEHIINI B X0J1e OCBOCHUSI.

Anpecat nporpammbl: oOydaromuecs 11-16 yiet, mposBISIONUX HHTEPEC K UCCIIEA0BATEIBCKOM
nesitensHOCTH. CocTaB rpynmsl oT 10 1o 15 oOygarommxcsi.

O0BbeM U CPOK 0CBOEHMS MPOrPaMMBbI:
O6bem nporpamMmbl — 288 4acoB.
[Iporpamma paccuntana Ha 4 rojia 00y4eHHs:
1 rox oOyuenus: 72 4aca B rof,

2 rosa oOyueHusi: 72 yaca B rof,

3 rox oOyuyenusi: 72 yaca B rof,

4 ron oOyueHusi: 72 yaca B roJi.

OcodeHHocTH Opraumsanuu 06pa30BaTeJ'lI)HOFO nmpouecca.

Pesxkum 3aHATHIA: 3aHATHS IPOBOASATCS HA rpyminy | pa3 B Heemro 1o 2 yaca WM 2 pa3a B HEAEIO 110
1 gacy, mponomkuTensHOCTh 1 yaca 3ausatus — 40 munyT. [lepepbiB MeXIy YIeOHBIMH 3aHITHIMHU —
10 munyT.

dopma 00yueHusi: OYHas1, ayJUTOPHAsI, BHEAYIUTOPHAS B YCIOBHSX KUBOW IPUPOIBI, TPYIIIOBAs,
HHAWBUAYAJIBHO-TPYIIIIOBAs.

dopma opraHuzanuu 06pa3oBaTENIbHOIO MpoLiecca 3aBUCUT OT 1ieJiel, coAepKaHMs, METOI0B U
cpenctB oOyueHus, MaTepUaIbHBIX YCIOBUHM, COCTaBa y4aCTHUKOB 00pa30BaTEIbHOIO Mpolecca.
®opmMbl peajin3annu 00pa3oBaTeIbHOIl MPOrpaMMbl:

peanzanus mporpamMMbl IPEICTaBIsieT co00i IMHEHHYIO MOCIEI0BATEIbHOCTh OCBOCHHUSI COJICPKAHUS
B TEUEHHWE HECKOJbKHX JIeT OOydeHHs] B OJHOW 0Opa3oBaTeIbHOM opraHu3anui. Bo3morkHa
peanu3anus IporpaMMm € UCIIOIb30BAHUEM CETEBOIO B3aUMOICHCTBUSA.

Buabl 3aHATHIA: TeopeTHYeCcKUe U TPAKTUUECKHUE 3aHATHSI, TAOOpaTOpHOE 3aHATUE, KPYTJIBbIK CTOJ,
TPEHUHT, MacTep-KJIacc, SKCKYpCUs U Ip.

®opMbl MO/IBEIEHNSI UTOTOB PeajiM3aluu JTONOJHUTEIbHOH 001epa3BUBaKIell MPOrpaMMbl:
Oecena, ceMHHAp, MacTep-Ki1acc, TBOPUECKHUM OTUET, 3alllUTa IPOEKTa, KPYIJIbIil CTOM U Jp.

esab u 3a0a4n MporpamMmbl

Heau mnporpammbl: (GOPMHUPOBAHHWE | pacHIUpEHHE Y OOYYalONIMXCsS TMPEACTaBICHUSA 00
OKPY’)KaIOIIeH ICHCTBUTEIBHOCTH Yepe3 HCCIICA0BATEILCKYIO AATEIbHOCTD U SKCIIEPUMEHT.
3amayaMu IPOTPaMMBbI SIBJISIFOTCS CJICTYIOIINE:
1) BocmuTaTeIbHBIE:
- pa3BHUTHE TBOPYECKON aKTUBHOCTH, MHUIIMATHBBI H CAMOCTOSATEIBHOCTH 00YUYarOIUXCs;
- (hopMHpOBaHKE TO3UTHBHBIX, 37J0POBBIX, IKOJIOTHUCCKHA OE30TIACHBIX OBITOBBIX IPUBBIUCK;
- OCYIIECTBJICHHE TPYIOBOTO BOCIHUTAHHS IOCPEIACTBOM PabOThI C peakTHBaMH, 00OPYIOBaHHEM, B
npolecce paboThl HaJl MOCTAHOBKOM OTBITOB U 00pabOTKOM MX Pe3y/bTaToB;
- CO3/IaHUE MEArOTHYECKUX CUTYalUil YCIEHIHOCTH Uil MOBBIIICHUS COOCTBEHHOW CAMOOIICHKH U
craTyca 0Oy4aroIIuXcsl B T71a3aXx CBEPCTHUKOB, MIEaroroB U poAUTENEH.
2) o0yuarommue:
- IPUBHUTH HHTEPEC K M3YUCHUIO YUeOHOTO MpeMeTa XUMHS B 8 KI1acce;
- YCOBEPIICHCTBOBAHUE HABBIKOB [0 XUMHYECKOMY IKCIIEPUMCHTY;
- MOATOTOBKA O0YYAKOIIMXCS K MPAKTHYECKON JICSITEIbHOCTH;
- COBEPIIICHCTBOBAHUE PabOThI C KOMITBIOTEPOM, MOrOTOBKA [TPE3EHTAIIN, 3al[iuTa CBOUX paboT;
- COBEPIIICHCTBOBAHNUE HABBIKOB HCCIIEOBATEIBCKON M MPOCKTHOMN IESTeIbHOCTH;
- OBIIAJICHUE METOIaMH TIOMCKa HEOOX0IUMOi HH(OpMaIHH.



3) pa3zBuBamwIHe:
- pa3BUTHE MO3HABATEIBHBIX HHTEPECOB U TBOPUECKUX CIIOCOOHOCTEH;
- pa3BUTHE IMOJIOKUTETBHOTO OTHOLICHHS K OOYYEHHIO IMyTeM CO3/aHUS CHUTYyallud YAWUBIICHUS,
3aHUMAaTEIbHOCTH, 1apaJOKCAIBHOCTH;
- (popMupoBaHE HAYYHOTO MUPOBO33PEHHSL.
IL1annpyeMsble pe3ybTaThl
- METalpeAMETHBIE Pe3yabTaThl — OCBOCHHE 00YJaIOIUMHUCS MEXKIIPEIMETHBIX OHATHH U
YHUBEpPCAJIbHBIX YUEOHBIX AEUCTBUN (PETYIATUBHBIX, IO3HABATEIbHBIX 1 KOMMYHUKAaTUBHBIX),
CIOCOOHOCTh MX MCIOJIb30BaHUS B y4€OHOM, TIO3HABATEIHLHON M COLIMATBHON MPAKTUKE;
- JINYHOCTHBIE PE3YIbTAThl — FOTOBHOCTh U CLIOCOOHOCTH 00YYarOIIMUXCS K CAMOPA3BUTHIO U
JMYHOCTHOMY CaMOONpEAETIeHNIO; (POpMUpOBaHUE OOIIECTBEHHONH aKTHBHOCTH JTMYHOCTH,
IpaKIaHCKOW MO3UIMH, HABBIKOB 3/I0POBOT0 00pa3a *U3HU U T.II.
- IIPEIMETHBIE PE3YIbTAaThl — CHCTEMA OCHOBHBIX IIEPBOHAYAIBHBIX XUMUYECKUX 3HAHUM.

Coaepixkanue o01epa3BuBaoLIeil NPOrpaMMbl
IlepBblii roa 00yyeHus
CopepxxaHue porpaMMbl MPEANoaaraeT TEOPETUUECKUE U MPAKTUYECKUE 3aHATUS (IKCKYPCHH,
MIpaKTH4ECKHe, 1a00paTOPHbIE 3aHATHS)
Y4eOHblil (TeMaTHUECKUii) TIaH

Ne | HaszBanwue pasgena, KosmmuecTBo yacos @OopMBI aTTECTALIUU WIH
TEMBI BCETO TEOPHUS MIPAKTHKA KOHTPOJIS
1 XuMHus B IIEHTPE 18 8 10 AHanu3 BBITIOJTHEHHBIX
€CTECTBO3HAHHUS MPAKTHYECKUX padoT
2 | DT OOBIYHEIC 19 11 8 OO0cyxeHne pe3ylibTaToB
HEOObIYHbIE paboTHI.
BEIIECTBA
3 SABnenus, 11 5) 6 Ompoc. TectupoBanmue.
MIPOUCXOIAIINE C CooO11eHus.
BEI[ECTBAMU
4 Pacckasel 1o 11 11 - 3ammuTa TBOPYECKUX OTUYETOB
XUMHUHU 0 TIPOBEJICHHOU
HCCIIEI0BATEIIbCKOM padoTe.
«Kpyrabiii cTom.
5 Xumus B ObITY 13 9 4 OOcyxieHre pe3ysibTaToB
paboTHI.
UTOI'O 72 44 28

Copneprxanue yueOHOTO IJIaHa
Tema 1. Xumus B ueHrpe ecrectBo3Hanus (18 yacon)

XuMmus Kak yacTtb ectecTBo3HaHus. [Ipenmer xumuu. Xumus — 4acTb €CTECTBO3HAHUS.
B3aumooTHOmEeHUs 4YenoBeKka M OKpykaromero Mupa. llpenmer xumun. ®Pusnyeckue Tena u
BeecTBa. CoiicTBa BewecTs. [IpuMeHeHne BeImecTB Ha OCHOBE X CBOMCTB.

HaGnroneHue U SKCIEpUMEHT Kak METO/bl M3y4eHHUsl ecTecTBO3HaHMs U xumuu. HaOmronenue
KaK OCHOBHOW METOJI MIO3HAHUS OKPY)KAIOLIEro Mupa. Y ClIoBUs NpoBeeHus HaOmoneHus. ['unoresa.
OkcnepuMenT. BoiBoa. Ctpoenne niaamenu. Jlaboparopust u o0opyaoBaHue.

MonaenupoBanue. Mojenb, MonenupoBaHue. OCOOEHHOCTH MOJETUPOBaHUS B Teorpaduy,
¢u3uke, Ouosorun. Mogenu B Ouosiorun. Mymsku. Mozenu B Qusuke. DnekTpoopHas MalllnHa.
I'eorpaduueckre Moaenu. XUMHUUECKUE MOJEIH: IPpeIMETHbIE (MOIEIN aTOMa, MOJIEKYJI, XUMHUYECKUX
U TPOMBIIUICHHBIX IMPOU3BOJICTB), 3HAKOBBIC, WIM CHMBOJIbHBIE (CHMBOJIBI 3JIEMEHTOB, (OPMYIIBI
BEIIIECTB, YPaBHEHUS pPEaKIuil).

XumMuueckue 3HakM W (QopMmyabl. XHMHYECKMH »dleMeHT. XHMHYeckue 3Haku. MXx
o0o03HaueHue, MpOU3HOIIEeHHe. XuMudeckue (Gopmynbl BemiecTB. IIpocTbie M CIIOKHBIE BEIIECTBA.
Wunexkcel u koadduimentsl. KayecTBeHHBINH 1 KOJIMYECTBEHHBIN COCTAaB BELIECTBA.

Xumusi ¥ (uU3MKAa. YHUBEPCAIbHBIA XapakTep IOJOXKEHUH MOJIEKYISIPHO-KHHETUYECKON
teopun. [loHsATHS «aTOM», «MoOJeKyna», «uoH». CTpoeHue BeuiecTBa. KpucTaluMueckoe COCTOSHUE




BeniectBa. Kpucrammueckue pemerku TBepnaslx BemiectB. Juddysus. bBpoyHoBckoe nBmkeHHE.
BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHSL.

ArperaTtHble cocTosiHUs BemiecTB. [loHsATHe 00 arperaTHOM COCTOSIHUM BelecTBa. OU3NUecKue
U XuMHu4deckue siBieHus. ['a3000pa3Hble, ®KUAKUE U TBEPAbIEC BelecTBAa. AMOp(HBIC BEIIECTBA.

Xumus u reorpadus. Ctpoenue 3emuu: sSApo, MaHTHs, Kopa. Jlutocdepa. Munepansl u
rOpHbIE TOPOJbl. MarmaTHueckue U ocaJoyHble (HEOPraHMYECKUe U OpraHUYecKue, B TOM 4YUCIE U
TOpIOYHE) TOPOABI.

Xumus u Owosnorus. XWMHUYECKUH COCTaB JKMBOW KJICTKH: HEOpPraHW4eckue (Boma U
MUHEpAIbHbIE CONM) W oOpranudeckue (OeNKW, IKHUPBI, YIIIEBOAbI, BUTAMHHBI) BEUIECTBA.
buonoruueckas posb Boasl B kuBOM KieTke. Dotocunte3. Xnopodusut. buomorunueckoe 3HaueHUe
KUPOB, OETIKOB, 3(PUPHBIX Mace, YIJIEBOJAOB U BUTAMUHOB JIJIsl )KM3HEIEATEIbHOCTH OPraHU3MOB.

KauecTBennbie peakuuu B xumuu. KayecTBeHHbIE peakuuu. Pacrno3HaBaHue BELIECTB C
MIOMOIIBI0 KAYECTBEHHBIX peakuuil. AHanIuTH4Yeckuil curHai. OnpezenseMoe BEIECTBO U PEaKTUB Ha
HEro.

Texnuka 6e3onacHoCTH. Mepbl 0OKa3aHUs NEPBON TOMOIIIH.

O6opynoBanue xumuyeckon yadboparopuu. Jlabopatopnas nmocyna. Peaktussl. OcobeHHOCTH
paboTel B 1a0OPATOPUH.

PacrionoxeHne  3JEKTpUYECKUX  BBIKJIIOYATENEH, BOJONPOBOJHBIX KpPaHOB, CpEJICTB
MOKApPOTYILIEHUS, MEAUIIMHCKON alTeuKH MepBOM MOMOIIY B KaOUHETE.

Jemoncmpayuu

e Kouekius pazIuyHbIX NMpeAMEeToB WU (oTorpaduil nmpeamMeToB U3 aTIOMUHUS JUIS
WJUTIOCTPAIK UJIEU «CBONCTBA — MPUMEHEHHE).

e VYyeOHOe 00OpyIOBaHUE, UCIOIB3YEMOE Ha YpoKax (U3HKH, OWOIOTHH, reorpadun u
XUMUH.

e OnexkrtpodopHas MamuHa B JAeiictBuu. ['eorpaduyeckue moxenu (riaolyc, Kapta).
buonorudeckue mojenu (MyJsKU OpPraHOB M CUCTEM OpPraHOB PacTEHHH, )KUBOTHBIX U UETIOBEKa).
Ouznyeckue U XUMHUYECKUE MOJIETIN aTOMOB, MOJIEKYJT BEILIECTB U KPUCTAIUTMUECKHUX PELIETOK.

e (OObeMHBIE W IMIAPOCTEPHKHEBBIE MOJIEIHM BOJBI, YIJIEKHCIOTO M CEPHUCTOrO Ta30B,
MeTaHa.

e (OOpa3ibl TBEPIBIX BEIIECTB KPUCTAUIMYECKOTO CTpOEHUs. MoJenn KpUCTaAIITHYeCKUX
PEIIETOK.

e Bojaa B Tpex arperatHbiX cocTosiHUAX. KoJulekuus KpucTalIuyecKux U aMop(HBIX
BEIIECTB U U3/EIHI U3 HUX.

o Kouekius MUHEPAIoB (Ja3ypyUT, KOPYH]I, XaJIbKOUPUT, (PIFOOPUT, TAIIUT).

e Kouekius ropHbeIX HOpoJ (ITpaHUT, pa3iudHble GOPMBI KalbIUTa — MEJ, Mpamop,
W3BECTHSK).

o Kouekuus roproinx UcKonaeMbiX (HedTh, KAMEHHBIN yroJib, CIaHIbl, TOPD).

Jlemoncmpayuonnle IKCnepUMEHN bl
Hayunoe na0mtonenue u ero onucanue. M3ydenue cTpoeHus miaMeHu.

CrniupToBast KCTpakius XJaopoduiia U3 3eJeHbIX JUCThEB PACTCHUI.
«[lepenuBaHue» YrieKUCIOTo ra3a B CTakaH Ha YpaBHOBEIICHHBIX Becax.

e KauecTBeHHas peakius Ha Kuciopo. KauecTBeHHas peakiius Ha YIICKUCIBIN T'a3.
Jlabopamopnuie onvimol

e PacnpocTpaHeHue 3amaxa 0/IeK0JI0Ha, IyXOB WIH JA€30/I0paHTa Kak mnpoiecc Juddy3um.
Habnronenne OpoyHOBCKOTO JBM)KEHUS YaCTMUYEK YEPHOH TYIIN MO MUKPOCKOIIOM.
Huddy3us nepMaHraHara Kanus B )KelaTHHE.
OOHapyxeHue 3(pUPHBIX Macel B alleIbCHHOBON KOPOUKe.
N3ydeHne rpaHnTa ¢ IOMOILBIO YBEINYUTEIBHOTO CTEKIIA.
Omnpenenenne conep:kanus BOAbI B PACTEHUHU.
OOHapyxeHHe Macia B CEMEHax I0/ICOJTHEUHUKA U I'PEIIKOr0 opexa.
OOHapyxeHue KpaxMaia B MIIEHUYHON MyKe.

e BsaumopeiictBue ackopOMHOBOM KHCIOTBHI C Hojmom (ompenenenue ButamuHa C B
Pa3TUYHBIX COKax).

e [IpoayBaHue BbIIBIXaEMOT0 BO3/1yXa YEPE3 U3BECTKOBYIO BOJY.



e OOGHapyxeHHEe U3BECTKOBON BOJBI CPEIH PA3INYHBIX BEIIECTB.
Jomawinue onvimul
W3zrorosienue Moienel MOJIEKYJI XUMAYECKUX BEIIECTB U3 IJIACTUIIMHA.
Huddysus caxapa B Boze.
OMNBITHI C IMyCTOM 3aKPHITOH MIIACTUKOBON OYTHIIKOM.
OOHnapyxeHue KpaxMaia B MPOAYKTaX MUTAaHUS; sI0JOKaXx.

Ilpakmuueckas padoma Ne 1-2. 3HaKOMCTBO C J1abopaTopHBIM 0OOpynoBaHueM. [IpaBuia
TeXHUKHU Oe30macHOCTH. «IllecTh mpaBMl TEXHUKH O€30TTaCHOCTI.

Ilpakmuueckaa paooma Ne 3-5. «TunoBble mNpaBWiIa TEXHUKH JAOOPATOPHBIX padOT.
JlaboparopHoe oOopynoBaHWe W Tocyna. PabGora co CIUPTOBKOW, C BEcaMH, MEPHOH IOCYIOM.
Apeomerpsl. Pabora ¢ xumuueckumu peaktuBamu. OdopmileHHEe Xo0Ja SKCIEpUMEHTa M €ro
pe3ynbraToBy. «HabntoaeHue 3a ropsiieit cBeuoil. YcTpoicTBO U paboTa CIUPTOBKUY.

Tema 2. 9T 00bIYHbBIE HEOObIYHBIE BemecTBa (19 yacoB)
BemectBa Bokpyr Hac, X 3HaYEHHUE /I YEJIOBEKA.
Ponb noBapeHHOM conu B 0OMEHe BellecTB YeloBeKa U )KUBOTHBIX. CosieBOil OalaHC B OpraHU3Me
yesoBeka. [loydyenne moBapeHHOW COJIM U €€ OUMCTKA.
Kpucrannst 6osbive u manenbkue. Kak pactyTt kpucramisl? MeToabl BEIpaliuBaHus KPYCTAILIIOB.

I'uapocdepa. KpyroBopoT BojbI B pUpoJie, €r0 3HAYECHUE B COXPAHEHUH MPUPOJTHOTO PABHO -

BECHsI.
Bona. Bona B macmtabe mianetsl. Bona B opranusme uenoBeka. [IpecHast Boa u e€ 3amachl.
DKOJIOTHYECKHE TIPOOIEMBI YUCTOU BOJIBI.
’KectkocTh BOMIbI, BUABL. METOIbI, MPUMEHSIEMBIE JIJIST OYMCTKH BOBI, UX 3)PEKTUBHOCTD.
UTo Takoe KUCIOTHBIE TOKAN U KaK OHU 00pa3yroTcsa? PoTHUKOBBIEC BOJIBI.
Ilpakmuueckas paooma Ne6-8: «OuncTka 3arps3HEHHON TOBApEeHHON con. BripaniuBanue
KPUCTAJJIOB  ITOBAPEHHOU COJIN.
BripamuBanyue KpUCTalJIOB MEAHOTO U JKEJIE3HOTO KYIOPOCOB METOJOM MEJUIEHHOTO HCHapeHus
HACBILLIEHHOTO PacTBOPay.
Ilpakmuueckaa paooma Ne9-11: «CnocoObl ounMcTku BoJbl. CpaBHEHHE BOJONPOBOJAHOU H
TEXHUYECKOHM BOJBI MO 3amaxy, LBETY, MPO3payHOCTH, IUNIOTHOCTH, pH, ompeneneHuio temmepaTypbl
KUIIEHUS BOJIbI, HAJWYMIO OCaJKa TOCJe OTCTauBaHUSA, TPUTOAHOCTH Ui HCIOJIb30BAHUS.
Uccnenosanue ocagkosy.
Ilpakmuueckasn paooma Nel2-13: «OnpenencHue U yCTpaHEHUE KECTKOCTH BOIBD».
Ipumeyanue: OuncTka BOABI OT TBEPABIX IPUMECEH, OT KUAKUX U ra3o00pa3HbIx BemlecTs. (B3pecu:
necok + H20; men + H20; macino + H2O; H2O + vepuuna, BopoHka, GuibTp, kKoyba, AeauTeabHas
BOPOHKA, BBINapUTENIbHAS YalllKa, COUPTOBKA, CIIMYKHU, AepKaTelb A1 IPOOUPKU, TPOOUPKH. )
XKectkocTh BOABI: MOCTOSIHHAs, BpeMeHHas, oOmas. CrnocoObl YCTpaHEHHUS 3>KECTKOCTH BOJIbI.
(O6pasmsr Boas; Na,COs, Ca(OH)2, HarpeBaHue, CIMPTOBKA, CIIUYKH, ACpPXKATEIb JUIS MPOOHPKH,
MPOOHPKH. )

Tema 3. SIBienus, npoucxoasimue ¢ Bemecrsamu (11 yacon)

Paznenenne cmeceil. CrnocoObl pa3zjieneHus cMmeced M OYHMCTKa BemiecTB. HekoTopbie
mpocTeiire crnocoObl pa3feNieHusl cMecell: MpoCerBaHUE, pa3felieHue CMEeceil MOPOIIKOB Kee3a U
Cepbl, OTCTaMBaHHE, JEKAHTAIUs, LEHTPU(PYTrUPOBAHUE, pA3ACICHHE C MOMOIIBIO JEIUTEIHHOM
BOpOHKH, (uibTpoBanue. DuibTpoBaHue B JabopaTopuu, ObITY W Ha mpousBojacTBe. [loHsATHE O
¢unbrpate. Ancop6buus. Ilonstue 00 aacopOuuu u ancopOeHTax. AKTUBHPOBAHHBIA Yroiib Kak
BaKHEHIIINIA aiIcOpOEHT. Y CTPOMCTBO MPOTHBOra3a.

JIcTUnIsIus, Wik neperonka. Juctumnsus (meperoHka) Kak Mmpolecc BbIIACIEHUS BEIIeCTBA
U3 KUIKOW cMecd. JlucTuimnmpoBaHHas BoJa W 0O0NacTH ee MpuMeHeHus. Kpucrammmzanus wiu
BhIMapuBanue. Kpucrannuzanus U BeIIapuBaHUE B JabopaTopuu (KpHcTaumM3aTtopsl U (apdoposbie
Yalku JUTs BeIMapuBaHusi) u npupoje. [leperonka nedtu. Hegrenpoayktsl. @pakiimoHHas eperoHKa
KHUJKOTO BO3/1yXa.

XUMHUYECKHE peakUUu. YCIOBUS TMPOTEKAHUS U MPEKPALIECHUS XUMHUYECKUX PEaKIHil.
XUMHUYECKUE PEaKIMU Kak MpolecC MPeBpallleHHss OJHUX BELIECTB B ApPYyrue. Y CIOBUS IMPOTEKAHMS
xuMuueckux peaknuii. CompuUKOCHOBeHHE (KOHTaKT) BEHIECTB, HarpeBaHue. Karamuzarop.
WNuruburop. YrupaBineHue peakiiusMu TOPEHHUSL.



IIpu3Haku xuMuYeckux peakuuid. IIpu3HaKM XUMHUUYECKMX peakLUMi: HM3MEHEHUE LIBeTa,
o0pa3oBaHUE OCaJKa, PACTBOPEHHE IIOyYEHHOTO OCaJKa, BbIICJIEHHE Tra3a, MOSBJICHUC 3araxa,
BBIJICJICHUE U HU MIOIJIOLICHUE TEIUIOTHI.

Jemoncmpayuu
o Ounptp LoTra. Boponka broxuepa. YcranoBka uis GUIbTPOBAHUS O BAKYYMOM.
e PecnupaTopHble MaCKU U MapJi€BbIE MOBSA3ZKHU.
e [IlpotuBora3s u ero ycTpomucTBO.
o Komrekuust «HedTb 1 HEPTEIPOTYKTHI».
Jlemoncmpayuonnsvle IKCnepumMeHmol
e PazneneHue cMecH MOPOIIKA CEPhl U KEJIE3HBIX OMUIIOK.
e PazneneHue cMecH MOpoIIKa Cephl U MecKa.
e PaszneneHue cMecH BOJIbI M PACTUTENIBHOTO Macila C IOMOUIbIO LIEIUTEIbHON BOPOHKH.
e JlonmyyeHue IUCTWIIIMPOBAHHOM BOJBI C TOMOIIBIO JTAOOPATOPHOM YCTAaHOBKHU ISt
MIEPErOHKH JKUJIKOCTEM.
e PazneneHue cMecH epMaHraHarta u Juxpomara Kajausi Cloco00M KpUCTaJlIIM3aliu.
e BzaumopeiicTBHe eNe3HbIX ONUIOK U OPOLIKA CEPhl MPU HarpeBaHUH.
e JlomyyeHue yriekuciaoro rasa B3auMOJECHCTBUEM MpaMopa ¢ KUCIOTON U 0OHapyKeHHe
€ro ¢ MOMOIIBI U3BECTKOBOM BOJIBI.
o KatasuTuyeckoe pas3ioKeHHE TMEepOKCUAA BOJOpOJa (KaTamu3aTop — JHOKCH]
mapranma (1V)).
e (OOHapyXeHHe pacTBOpA IIEJI0YM C OMOIIBI0 HHIUKATOPA.
e BzaumojeiicTBue pacTBOpa IMepMaHTaHaTa Kajlusg W pacTBOpa JUXpoMara Kaius ¢
pacTBOpoM cynb(puTa HATpHUS.
e BzaumojeiicTBue pacTBopa epMaHIraHara Kajiausi ¢ aCKOpOMHOBOM KHCIOTOM.
e BzaumogelicTBue XJIOpU/Ia KeJe3a C JKEJITOU KPOBIHOW COJIbIO U THAPOKCUIOM HATPHS.
e B3saumopeiictue ruapokcuna xenesa (I11) ¢ pactBopom consiHOM KUCTOTHI.
Jlabopamopnuwie onvimot
e AncopOuusi KyKypy3HbIMH MaJOUYKAMH MTAPOB MaXy4YHX BEIIECTB.
e l3ydyeHue ycTpoiCTBA 3aKUTAJKU U TIJIAMEHH.
Jlomamnue onvimol
e PaszjeneHue cMecH CyXOro MOJIOKa M PEYHOTO IeCKa.
e OrcranBaHue B3BECH MOPOIIKA JJI1 YACTKH MOCYIbI B BOJIE U €€ IeKaHTaI[Usl.
e AncopOuusi akTHUBUPOBAHHBIM YIJIEM KpacsIIUX BEIIECTB MENCH-KOJIbI.
e PacrBopenue B Bojie TabseTkn acnupuna YIICA.
e [IpuroroBneHue n3BECTKOBOI BOJIBI U OMBITHI C HEW.
e N3yuenue cocraa CMC.
Ilpakmuueckas paboma Ne 14. BoipaiuBanue KpUCTaIIIOB COJU (IOMAITHUIN IKCIIEPUMEHT).
Ilpakmuueckas paboma Ne 15. OuncTka noBapeHHON COJIH.
Ilpakmuueckan paboma Ne 16. Vzydenue nporecca KOppO3HUU Kelesa.

Tema 4. Pacckaspl o xumuu (11 gyacos)

Yuenuueckan xonghepenyusn. «Boinaromumecs pycckue y4eHble-XUMHUKIY. «MICTOpHS XUMUNY.

Konkypce cooowenuii yuawuxca. «Moe 100uMOe XUMHUYECKOE BEHIECTBO» (OTKPBITHE,
MOJIy4YeHUE U 3HAUCHHUE).

Konkypc yuenuueckux npoekmog. KOHKypc MOCBSIIECH U3YYCHUIO XUMUYECKUX PEAKIIHIA.
[ToaroToBka u 3aiuTa TBOPUYECKUX OTYETOB O MPOBEICHHON HCCIEI0BATEIbCKOM padoTe.

JlaHHbIe 3aHATHS MPOBOIATCS B (DOPME «KPYTIOro CTOJIa» WM HIKOJBbHOM KOoH(pepeHuuu (B
TEYeHHE TOoJa). Ydyalluecs BBICTYNAIOT C KPAaTKUMH TBOPYECKMMH OTYETaMH MO0 HU3Yy4YEHHBIM
mpo0ieMaM, paccKa3bIBaIOT O PE3yIbTaTaX CBOMX MCCIEAOBAHUIA.

Tema 5. Xumus B 0bITy (13 4yacos)



Bupl ObITOBBIX XUMHUKATOB. MbLITO U Motomiue cpeactBa. Cosii U MIeI0YH B COCTaBE MOIOIINX
cpencts. XMMUYHCTKA Ha IOMY.

XKectkocTb BoJbl. YMsaruenue Bojipl. Cojja MuIeBasi WIK JBYYTJIEKUCIIbIA HATPUN U €r0 CBONCTBA.
OmnacHelii OpaT NMUIIEBOI COAbI — COAA KaJIbIIMHUPOBaHHAs. UeM MoJie3Ha MHUIIEBasi COAa U MOXKET JI
OHa OBITh OMACHOM.

XuMmus u npuroronieHue nuiu. CToJI0BbIN YKCYC U YKCyCHas scceHIusl. CBOICTBa yKCyCHOM

KHCJIOTHI U €€ (PU3NOJIOTHUECKOE BO3ACHCTBHE.

XuMHA U 0J1exkaa. BOJIOKHO 1IOJ1 yBEIMUUTEIIBHBIM CTEKIIOM.

ArnTeyHblil MO U ero cBoMcTBa. [louemy noa Hano AepKaTh B INIOTHO3AKYIIOPEHHOU CKIISTHKE.
«3enéHKay WK pacTBOp OPHIUTHAHTOBOTO 3eN€HOr0. HeoObruHbIe CBOMCTBA OOBIYHON 3€TEHKH.
ACIUMpUH WM alleTUICATUIMIOBAs KUCIOTa U €ro cBoMcTBa. UTo noje3Hee: aclIUpUH WK YICapUH.
[lepexucs Bogopoaa u ruzapornepur. CBoHCTBA NEpEKUCH BOJAOPOIA.

[lepmanranaT kanausi, MapraHIlOBOKHMCIBIA Kallui, OH K€ — «MapraHioBka». HeoObrunble cBoiicTBa
MapraiiuoBkU. Kakyro omacHOCTh MOXKET MPEACTaBIATh MapraHilOBKa.
HyxHa nu B tomaiHel anteyke 60pHas KUCIOTA.
Crapsble ekapcTBa, Kak ¢ HUMU IOCTYIUTh.
Yero He XBaTaeT B Balllel anTEUKe.

Ilpakmuueckasn paboma Ne 17: V3ydeHne TEKCTUILHBIX BOJIOKOH 1O KoJutekiuu. [Ipocreiinme
CIOCOOBI OTpe/IeTICHHs TUIIA BOJIOKHA.

Ilpakmuueckan paboma Ne 18: Y nanenue msrTeH.

Ilpakmuueckan paboma Ne 19. Y nanenvie HaKUIK C SMATUPOBAHHON MOCYIBI ¥ TIPEIOTBPAIICHUE
e€ oOpa3oBaHMsl (JOMAITHUI SKCIIEPUMEHT).

Ilpakmuueckan paooma Ne 20:. HeoObIYHBIC OTIBITHI.

Conepxanue o01epa3BuBaKOIIeil NPOrpaMMbl
Bropoii rox o0y4yenust
Copep:xaHue MporpaMMbl MPEAnoaaraeT TEOPETUUECKUE U MPAKTUYECKUE 3aHATHUS (IKCKYPCUH,
MPaKTUYECKHE, TAOOPATOPHBIC 3aHITHS)
VYueOHbIl (TEMaTUUECKU ) TITIaH

Ne HaszBanue pasnena, Tembl KomnnuectBo "acos DopmBbI aTTECTALKU
BCEro TEOpHs MpaKkTHUKa WJIA KOHTPOJIA

1 XuUMHS B LEHTPE 18 8 10 Ananu3
€CTEeCTBO3HAHUS BBITIOJTHEHHBIX
MPaKTUYCCKUX
pabot

2 OTH 00LIYHBIE HEOOBIUHEIE 19 11 8 OO0cyxienue
BEIECTBA pe3yJabTaTOB
paboTHI.

3 SIBrIeHMS, TPOUCXOIAIIHNE C 11 5 6 Ompoc.
BEIECTBAMU TectupoBanue.
CooO1ienus.

4 Pacckasel 1o XumMuu 11 11 - 3amura
TBOPYECKUX
OTYETOB O
MPOBEICHHOM
HCCIeI0BaTEIbCKOM
pa0ore.

«Kpyraslit cTom.

5 Xumus B ObITY 13 9 4 Ob6cyxneHne
pE3yIBTaToB
paloThI.

HNTOI'O 72 44 28

Copneprxanue yueOHOTO IJIaHa
Tema 1. Xumus B neHTpe ecrecTBo3HaHus (18 yacos)




XuMHUs Kak 4acTb ecTecTBo3HaHus. [IpenMer xumuu. XuUMHS — YacThb €CTECTBO3HAHMSL.
B3anMooTHOLIEHNs 4esoBeKa M OKpyxarouiero mupa. Ilpenmer xumuun. @Pusudeckue Ttena u
BelecTBa. CBoiicTBa BellecTB. [I[puMeHeHne BEIeCTB Ha OCHOBE X CBOMCTB.

HaGnronenue u SKCIEpUMEHT KaK METO/bl M3y4EeHHUsl €CTeCTBO3HAHMS U XuMuH. HaOmronenue
KaK OCHOBHOW METOJI MIO3HAHUS OKPY)KAIOLIET0 MUpa. Y CIOBUS MpoBeneHus HabmroaeHus. ['unoresa.
OkcniepumenT. BeiBoa. Ctpoenue miamenu. JlabopaTopus u 000pyJI0BaHHE.

MopaenupoBanue. Mozenb, MonenupoBanue. OCOOCHHOCTH MOJCTHPOBAHHS B Teorpaduu,
¢usuke, Ouosorun. Mogenu B Ouosorun. Mymspku. Mogaenu B usuke. DnekTpodopHas MaminHa.
I'eorpaduueckre Moaenn. XMMHYECKUE MOJICIIH: TIPEAMETHBIE (MOICIH aTOMa, MOJIEKYJ, XUMUYECKIX
Y TMPOMBIIUICHHBIX MPOU3BOJCTB), 3HAKOBBIC, WM CHUMBOJIBHBIC (CHMBOJIBI 3JIEMEHTOB, (DOPMYIIBI
BEILIECTB, YPABHEHUS PEAKIIHIT).

XuMuyeckue 3Hakd U GopMyabl. XHUMHUYECKUH dieMeHT. XuMHuYeckue 3Haku. Hx
o0o03HaueHHe, MPOU3HOIIEHHE. XuMHU4Yeckne (opMynbl BemecTB. [IpocTbie U CIOXKHBIE BEUIECTBA.
Wunexcsr n koadduumentsr. KayecTBeHHBIN M KOJIMYECTBEHHBIN COCTAaB BELIECTBA.

Xumusg M (usuKa. YHUBEpPCAIbHBIM XapakTep IOJIO)KEHUH MOJIEKYIIpHO-KMHETUYECKON
teopun. [loHsaTus «atom», «moiekynay», «uon». CtpoeHue BemecTBa. Kpucrannmueckoe cocTosiHue
BemecTBa. Kpucramimueckue pemeTkud TBepiblx BemiecTB. uddysus. bpoyHoBckoe IBHKEHHE.
BemecTBa MOJIEKYIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUSL.

ArperatHble cOCTOsTHUS BemiecTB. [loHsTHE 00 arperaTHOM COCTOSIHUM BerecTBa. DOu3nuecKkue
U XxuMuueckue sBiaeHus. ['a3000pa3Hble, )KUIKKUE U TBEP/bIEe BellecTBAa. AMOP(HbBIE BEIIECTBA.

Xumusa u reorpadusa. Ctpoenue 3emuu: sapo, MaHTus, Kopa. Jlutochepa. Munepansl u
rOpHbIE TOPOJIbl. MarmaTHueckue U ocaJoyHble (HEOpraHuyeckue M OpraHuuecKkue, B TOM YHCIE U
TOPIOYNE) TTOPO/IBI.

Xumusi u Ouosorusi. XUMHUYECKHNA COCTAaB J>KMBOW KIJIETKH: HEOpPTaHWYecKue (Bomga |
MUHEpaJIbHbIE COJIM) W oOpraHnyeckue (OenKu, JKHUPBI, YIJIEBOJAbI, BHUTAMUHBI) BEIIECTBA.
buonornueckas posb Boasl B kuBOM KieTke. DoTocuHTe3. Xmopodwin. buonorndeckoe 3HaueHHE
KUPOB, OETIKOB, 3(PUPHBIX Mace, YIJIeBOJOB U BUTAMUHOB ISl )KU3HEESATEIIbHOCTH OPraHU3MOB.

KauectBennble peakunn B xuMmMuu. KadecTBeHHble peakuuu. Pacro3HaBaHHe BEIIECTB C
MOMOIIbIO KAYE€CTBEHHBIX PEAKIUN. AHATUTHYECKUH curHai. OnpeaensieMoe BEIeCTBO U PEaKTUB Ha
HETO.

Texnuka 6e30macHOCTH. Mepbl OKa3aHUsI IEPBON TOMOIIIH.

O6opynoBanue xumuueckon yadoparopuu. Jlabopatopnas mocyna. Peaktussl. OcobeHHOCTH
paboTHl B 1a0OpPaTOPHUU.

PacnonoxeHre  AMEKTPUYECKMX  BBIKJIIOYATEIEH, BOJOIPOBOJIHBIX  KPaHOB, CPEJACTB
MOKAPOTYILIEHUS, MEAUIIMHCKON alTeuKH MepBOi MOMOLIU B KaOUHETe.

emoncmpayuu

e Kouekius pazIuyHbIX NMpeAMEToB Uiau (oTorpaduil NpeaMeToB U3 aTIOMUHUS JUIS
WJUTFOCTPALIMU UAEH «CBOWCTBA — IMPUMEHEHUEN.

e VYyeOHOe 00OpyIOBaHUE, HCIOJIL3YEMOE Ha ypOKax (U3HMKH, OUOJIOTHH, reoTpaduu u
XUMUHU.

e DOnexkTpodopHas MamuHa B AeiictBuu. [eorpaduyeckue monenu (riaolyc, KapTa).
buonoruueckue Mojenu (MyJIsbKA OPraHOB M CUCTEM OPTaHOB PAacTEHHI, )KUBOTHBIX U YETIOBEKA).
®u3nuecKkrue 1 XMMUUYECKHE MOJIETN aTOMOB, MOJIEKYJI BEILIECTB U KPUCTAINIMYECKUX PEILIETOK.

e (OObeMHBIE W IIAPOCTEPHKHEBBIE MOJIEIH BOJBI, YIVIEKHCIOTO M CEPHUCTOrO Ta30B,
METaHa.

e (OOpa3iibl TBEPIBIX BEIIECTB KPUCTATIMYECKOTO CTPOEHUS. MOJeNnu KpUCTAILTHIECKIX
PELIETOK.

e Bojga B Tpex arperatHbiX COCTOSHHUAX. KOJIEKIMS KpUCTAITUYECKUX U aMOP(HBIX
BEILIECTB U U3ACIIUNA U3 HUX.

o Koumnekius MUHEPAIOB (Ja3ypyUT, KOPYH]I, XallbKOMUPUT, (PIFOOPUT, TAIIUT).

e Koumnekius ropHbIX TOpoJ (TPaHUT, pa3Nu4Hbe (GOPMBI KaNbIMTa — MEJN, Mpamop,
W3BECTHSK).

o Kouekius roprovnx UCKomaeMbIX (HeTh, KAMEHHBIN yrollb, CIAHIIBI, TOPD).

emoncmpayuonnsie IKcnepumenmaol

e Hayunoe HaOmrozeHue u ero onucanue. Mzyuenue cTpoeHus IaMeHu.



e CnmpTOBast HKCTPAKIHS XJIOPOPHUIUIA U3 3€TCHBIX JTUCTHEB PACTEHUIA.

e «llepenuBaHue» yriaekucioro ra3a B CTakaH Ha ypaBHOBELIEHHBIX Becax.

e KauecTBeHHas peakuus Ha KUCJIOpoJ. KauecTBeHHas peakius Ha yrIIeKUCIbIN ras.
Jlabopamopnuvie onvimoi

e PacnpocTtpanenue 3amaxa 0JIeKOJIOHA, TyXOB WM JIe3010paHTa Kak mpouecc 1uddy3uu.
Habnronenne OpoyHOBCKOTO JBM)KEHUS YACTHUYEK YEPHOH TYIIU MO MUKPOCKOTIOM.
Huddys3us nepmanranara Kanus B )KeJTaTHHE.
OO6HapyxeHue 3pUpHBIX Macell B alleIbCHHOBON KOPOYKE.
N3ydeHue rpaHnTa ¢ NOMOILBIO YBEINYUTEIBHOTO CTEKIIA.
Omnpenenenue coiep:kanus BOAbl B PACTEHUM.
OO6HapyxeHue mMaciia B ceMeHax I10/ICOJIHEYHUKA U TPELIKOro opexa.
OO6nHapyxeHue Kpaxmaia B NIICHUYHON MYKeE.

e BzaumojeiicTBue ackOpOMHOBOW KHCIOTHI C HoxoM (ompeneneHue ButamuHa C B
Pa3INYHbIX COKax).

e IlpoayBaHue BbIIBIXa€MOT0 BO3/1yXa Y€pe3 U3BECTKOBYIO BOAY.

e (OOHapyxeHHE U3BECTKOBOM BOJIbI CPEJIU PA3JINYHBIX BEILIECTB.

Homawinue onvimol
N3roTtoBnenune mojenelt MOJEKYJ XUMUYECKUX BEIIECTB U3 IJIaCTUIMHA.
Huddy3us caxapa B BoJeE.
OnBITHI € MyCTOM 3aKPBITOM MJIACTUKOBOW OYTBHIJIKOM.
OO6HapyxeHue Kpaxmaia B IPOJAyKTaxX MUTaHUS; sI0JI0Kax.

Ilpakmuueckas pavoma Ne 1-2. 3HaKOMCTBO C J1abopaTOpHBIM oOopymaoBaHweM. [IpaBuia
TexHUKH Oe3omnacHocTU. «lllecTh mpaBuil TEXHUKH O€30MTaCHOCTH.

Ilpakmuueckan padoma Ne 3-5. «TumoBble mpaBuiIa TEXHUKH JTaOOPATOPHBIX padoOT.
JlabopaTopHoe obGopynoBanue W mocyma. PabGota co cCnupTOBKO#M, C BecamMu, MEPHOW MOCYIOM.
Apeometprl. Pabora ¢ xumuueckumu peaktuBamu. OdopmileHHe XoJa SKCIEpPUMEHTa € €ro
pe3ynbTaToBY. «HabmroaeHue 3a ropsieii cBeuoil. Y CTpoHCTBO U paboTa CIIUPTOBKH.

Tema 2. T 00bIYHbBIE HEOObIYHBIE BemecTBa (19 yacoB)

BemecTBa BOKpyr Hac, UX 3HaYEHUE JJISl YEIOBEKA.
Ponp moBapeHHO# conn B 0OMeHe BEIecTB YelloBeKa M )KUBOTHBIX. COJIeBOM OanaHC B OpraHu3Me
yenoBeka. [lonyuenne moBapeHHOM cou U €€ OYHCTKA.
Kpucrannst 6onpiine u manenbkue. Kak pactyt kpuctauibsl? MeTo bl BhIpaliiBaHUs KPUCTALIOB.

I'unpocdepa. KpyroBopoT Bobl B IpUpPOE, €ro 3HaU€HUE B COXPAaHEHUH MPUPOJIHOTO PaBHO-

BECHSI.
Bona. Bona B maciitabe minanetsl. Bona B opranusme yenoBeka. [IpecHast Boja u e€ 3amachl.
DKOJOTHYECKHE MPOOIEMbl YHUCTOM BO/IBL.
XKecTtkocTb BOBI, BUIBL. MeTobl, MpUMEHSIEMBbIE JJI OUUCTKH BOJIbI, UX 3 (HEKTUBHOCTS.
UTto Takoe KHCIOTHBIE I0KIU U KaK OHH 00pa3yroTcsi? PoTHUKOBBIE BOIBI.
Ilpakmuueckas padoma Ne6-8: «Ounctka 3arps3HEHHON MOBapeHHON conu. BripamniBanue
KPUCTaJVIOB TIOBapEHHOU COJIH.
BripamuBanue KpUCTaNIOB MEAHOTO M JKEJIE3HOTO KYIMOPOCOB METOJOM MEIJIEHHOTO HUCHapeHus
HACBIIIEHHOTO PacTBOPay.
Ilpakmuueckan paooma Ne9-11: «CnocoObl ouucTku BoAbl. CpaBHEHHE BOJOTPOBOAHON U
TEXHUYECKOM BOJBI MO 3araxy, IBETY, MPO3payHOCTH, TUNIOTHOCTH, pH, ompeneneHuo teMmnepaTypbl
KUIEHUsT BOJBI, HAIMYUIO OCAJKa TOCJIE€ OTCTaMBaHUsA, NPUTOJAHOCTU JJisi HCHOJb30BaHUA.
UccnepgoBanue ocaikoBy.
Ilpakmuueckas padoma Nel2-13: «OnpenesnieHue U yCTpaHEHHE KECTKOCTH BOJIBI».
Ipumeyanue: OuncTka BOABI OT TBEPABIX MPUMECEH, OT KUAKUX M ra3000pa3HbIX BemlecTB. (B3Becu:
necok + H20; men + H20; macno + H20; H20 + uepHuna, BopoHka, QUIbTp, Koyi0a, AeTUTENbHAS
BOPOHKA, BBIMapUTENbHAS YalllKa, CIUPTOBKA, CIIMYKHU, AepKaTeNb A TPOOUPKU, TPOOUPKH. )
XecTkocTh BOABI: TOCTOSIHHAs, BpeMeHHas, oO0mas. CrnocoObl yCTpaHEHUS >KECTKOCTH BOJIBI.
(O6pasuer Boabl; NaxCOsz, Ca(OH)2, HarpeBaHue, COUPTOBKA, CIIMYKH, JAEpKaTelb I MPOOUPKH,
poOUpKH.)
Tema 3. SIBnenus, npoucxoasimue ¢ Bemecrsamu (11 yacos)



Paznenenne cmeceif. CrocoObl pa3zeneHusi cMmeceid W O4HMCTKa BemiecTB. Hekoropsie
MPOCTEHIINE CIIOCOOBI pa3AeieHUs CMECEil: MPOCEUBAaHUE, PA3/ICIIEHUE CMecel MOPOIIKOB XKele3a U
Cephl, OTCTaMBaHWE, JEKAHTALWs, LEHTPU(YTUPOBAHHE, pa3JCIEHUE C TOMOIIBIO JETUTEIBbHON
BOPOHKH, (uinbTpoBanue. PuibTpoBaHue B Jlaboparopuu, ObITy W Ha mpou3BojacTBe. [lonsTtue o
¢dunbrpate. Ancop6mus. [lonstue 00 aacopOumu u ancopOeHTax. AKTUBUPOBAHHBIA YTOJibh Kak
BOKHEUINIA aicopOeHT. Y CTPONUCTBO MPOTHUBOra3a.

Jluctuiusiuys, Wi neperonka. Jucetuianus (eperoika) Kak MpoLecc BbIIECIECHUS BEIIECTBA
U3 JKUAKOW cMmecH. JlMcTWiumpoBaHHas BojJa M oOjacTé ee mpuMeHeHus. Kpucrammmzamus wiu
BbIMapuBanue. Kpucrammmsanys u BeIapuBaHue B JabopaTopun (KpUCTaLTH3aTOpHl U (dapdoposbie
YaIIKy s BelapuBanus) u npupoje. [leperonka Hegru. Hedrenpoaykrsl. @pakiimoHHas neperoHka
KUJKOIO BO3/1yXa.

XUMUYECKUE PEAKIUU. YCIOBUS MPOTEKaHHWS M TNPEKPAIICHUs] XUMHUYECKUX PEaKIHi.
XUMHYECKHE pPEaKMU KaK IPOLECC MPEBpallleHNs] OJHUX BEIIECTB B JIpyrue. YCIOBUS MPOTEKAHUS
xuMHuueckux peakuuil. ComnpuKOCHOBEHHME (KOHTaKT) BelIecTB, HarpeBaHue. Karamuzarop.
WNuruburop. YnpasineHue peakuusiMyu TOPeHUsL.

[Ipu3nakn xuMmudeckux peakuuid. IIpu3HaKM XUMUYECKMX peakUWid: HW3MEHEHUE IIBETa,
o0Opa3oBaHHE OCaJKa, PACTBOPEHHUE IOJYUYEHHOTO OCaJlKa, BBIJCIECHHWE Tra3a, IOSBJICHHE 3amaxa,
BbIJIEJIEHUE U HU MOTJIONICHUE TEIIOTHI.

Jemoncmpayuu
Ounptp lotTa. Boponka broxuepa. YcranoBka /i GuiabTpoBaHUs MO BAKYyMOM.
PecniuparopHbie Macku 1 MapJieBble TIOBSI3KU.
[IpoTuBOras u ero ycTpoicrso.
Komnexnust «Hed1h 1 HEPTETPOTYKTHD».
Jlemoncmpayuonnsie IKCnepumenmol
Pa3nenenne cMecu mopolka cepbl U JKeIe3HbIX OMUIIOK.
Paznenenne cmecu nopoika cepbl U MeCKa.
Paznenenne cmecu BOJBI M pACTUTEIBLHOTO Macia ¢ IOMOIIbIO LETUTENBHOW BOPOHKH.
e [lonmydyeHne AMCTHITUPOBAHHOW BOABI C TOMOIIBIO JIAOOPATOPHOM YCTAHOBKH JIJISt
MEPETOHKH KUIKOCTEH.
e PazneneHue cMecH MepMaHraHarta M Iuxpomara Kajausi ClocoO0M KpUCTaITU3aIiu.
e BsauMopeicTBre KeNe3HbIX ONWIOK U MOPOIIKA CEPhl P HarpeBaHUU.
e [lomyyeHue yriekucioro rasa B3auMOJCHCTBHEM MpaMopa ¢ KUCIOTON U 0OHapyKeHHe
€ro ¢ MOMOIIbI U3BECTKOBOM BOJIBI.
e Kataiutuyeckoe pas3ioKeHHE TMEepOKCHAA BOJOpOJa (KaTaau3atop — JUOKCH]
Mmaprania (I1V)).
e (OOHapyxeHHe pacTBOpA IIEJI0YH C TOMOIIBI0 HHIUKATOPA.
e BsauMmojeiicTBue pacTBOpa IEepMaHraHaTa Kajausi M pacTBOpa AUXpomaTra Kajaus C
pacTBOpoM cylb(pura HATPUS.
e BzaumojeiicTBre pacTBopa epMaHTraHara Kajius ¢ aCKOpOMHOBOM KHCIOTOM.
e BsauMmojeiicTBUE XJIOpUAA KEJe3a C KENTOU KPOBIHOU COJIbIO U TUIPOKCUIOM HATPUS.
e Bsaumopeiictue ruapokcuna xenesa (I1I) ¢ pactBopom cosstHON KUCTOTHI.
Jlabopamopuwvie onvimoi
e AncopOuusi KyKypy3HbIMH MaJOUYKaMH MAPOB MaXy4YHX BEIIECTB.
e 3yuenue ycTpolcTBa 3aKUTAIKN U TUIAMEHHU.
Homawmnue onvimoi
Pa3nenenne cMecu Cyxoro MoJIoKa U pe4yHOTO IECKa.
OtcrauBaHue B3BECH MOPOIIKA I YUCTKH MOCYZBI B BOJE U €€ IEKaHTaLU.
AncopO1yst aKTUBUPOBAHHBIM YTJIEM KpacsIUX BEIIECTB MENCH-KOJIbI.
PactBopenue B Bojie TabneTku acriupruna YIICA.
IIpuroToBiieHNE U3BECTKOBOM BOJBI U OIIBITHI C HEH.
N3yuenne cocraBa CMC.
Ilpakmuueckaa padoma Ne 14. BripaniyBaHyue KpUCTaUIOB COJIH (JIOMAITHUM SKCIIEPUMEHT).
Ilpakmuueckas paboma Ne 15. OuucTka NoBapeHHOH COJIH.



Ilpakmuueckasa padoma Ne 16. 3yyenue npoliecca KOppO3uH xeliesa.

Tema 4. Pacckasbl o xumuu (11 4yacoB)

Yuenuueckan kongpepenyusn. «Bpinaronyecst pycckue yueHble-XuMUKu». «Vctopus Xumum».

Koukypc coobwenuii yuawuxca. «Moe I00MMOE XUMHUYECKOE BEHIECTBO» (OTKPBITHE,
IIOJIyYE€HUE U 3HAUYEHUE).

Konkypc yuenuueckux npoexkmog. KOHKypc NOCBSIIEH U3YYEHUIO XUMUYECKUX PEAKLIUM.
[ToaroroBka 1 3amuTa TBOPUECKUX OTYETOB O IPOBEIEHHON HCCIIE10BaTENbCKOM padoTe.

JlaHHBIC 3aHATHS TPOBOIATCS B (POpPME «KPYTIOTO CTOJa» WIM IIKOJIBHOW KOH(epeHuuu (B
TEUEHHE Toja). Yualluecs BBICTYHAOT C KPAaTKUMU TBOPYECKMMM OTYETaMH [0 HW3YYE€HHBIM
npobiemMaM, pacCKasbIBaIOT O pe3yIbTaTaX CBOMX HCCIICIOBAHUN.

Tema 5. Xumus B 6bITy (13 4acos)

Bupt 66ITOBBIX XUMUKATOB. MBIJIO 1 MOtole cpenctBa. CoJid U MIENOYH B COCTaBE MOIOIINX
cpenctB. XUMUYHUCTKA Ha JIOMY.

Kectkocth Bosbl. YMsrdenue Bojibl. CoJia nuieBas Wiv JBYYTJICKUCIIBIM HATPUN U €0 CBOMCTBA.
OmnacHbIl Opat MUIIEBOM COJMBI — cOJla KaIbIIMHUPOBaHHAsA. UeM Iosie3Ha MUIIeBas CoJa U MOXKET JIN
OHa OBITh OMACHOM.

Xumus 1 mpuroToBiieHne nmuiy. CTOJOBBIN YKCYC U YKCYCHast 3cceHIus. CBOMCTBAa YKCYCHOM

KHUCJIOTHI ¥ €€ (PU3UO0TIOTHIECKOE BO3/ICHCTBHE.

Xumus v oJ1ex1a. BoJIOKHO 1101 YBETHUUTEITEHBIM CTEKIIOM.

AnTedHblil MO U €ro cBorcTBa. [loueMy noa HafoO epkKaTh B IUIIOTHO3AKYITOPEHHOM CKIISTHKE.
«3enéHKa» Ui pacTBOp OpUIUTHAHTOBOTO 3e1EHOT0. HeoOhuHbIE CBOMCTBA OOBIYHOM 3€IIEHKH.
ACTIMPUH WJIU alleTIIICATTUIIUIIOBAs KMCIIOTa M €T0 CBOMCcTBA. UTO TMOJIe3HEe: aCIMPHUH WIIN YIICApHUH.
[Iepexnch Bogopoa u ruaponeput. CBONWCTBA MEPEKUCH BOJIOPOIA.

[Tepmanranat kayimsi, MapraHIIOBOKHCIIBIA Kalliid, OH K€ — «MapraHijoBka». HeoObluHbIC CBOMCTBa
MapraHioBku. Kakyro omacHOCTh MOKET IPEAICTABIATh MapraHIOBKA.
Hyxna nmu B nomaniHel antedke O0pHas KUCIOTa.
Crapslie J1lekapcTBa, Kak ¢ HUIMH ITOCTYIUTb.
Yero He XBaTaeT B Balllel alTEUKe.

Ilpakmuueckasn paboma Ne 17: VI3ydeHne TEKCTUIBLHBIX BOJIOKOH 1O KoJuteKIuu. [Ipocreiimme
CHOCOOBI OTpe/IeTICHHs TUITA BOJIOKHA.

Ilpaxmuueckaa paboma Ne 18: Y nanieHue nsTeH.

Ilpaxmuueckaa padoma Ne 19: Y najieHrie HaKUIIU C YMAJTMPOBAHHON MOCYbI U IPEAOTBPAIICHUE
e€ oOpaszoBaHMs (JIOMANTHUN YKCIIEPUMEHT).

Ilpakmuueckan paooma Ne 20. HeoObIYHBIC OTIBITHI.

Conep:xanue 001epa3BUBaIOIIEH IPOrPAMMBbI
Tpernii roxg o0y4yenust
Copep:xaHue MporpaMMbl MPEANoIaraeT TEOPETUUECKUE U MPAKTUYECKUE 3aHATUS (IKCKYPCHH,
MpaKTH4eCKue, 1a00paTOPHbIE 3aHATHSI)
Y4eOHbIl (TEMaTUYECKU ) TIIaH

Ne Haspanwue pasnena, TeMbl KonmuectBo yacos dopMbl aTTECTAUN
BCETO TEOpHUs IPaKTHKa WU KOHTPOJIS
1 XuMus B LEHTpE 18 8 10 Ananus
€CTEeCTBO3HAHUS BBINOJIHEHHBIX
MPAKTUYECKUX
pabot
2 OTH 00BIYHBIE HEOOBIUHEIE 19 11 8 O6cyxaeHue
BEIIICCTBA pe3yabTaToOB
paloThI.
3 | sIBieHus, npoucXoasIue ¢ 11 5 6 Omnpoc.
BEIICCTBAMU TectupoBaHnue.
CooO1eHus.
4 Pacckasel 1o xumuu 11 11 - 3amura




TBOPYECKUX
OTYETOB O
MIPOBEICHHOMN
HCCIIEI0OBATENBCKOM
pabore.

«Kpyribli cTom.

5 Xumus B ObITY 13 9 4 Ob6c¢cyxnenne
pe3yJIbTaToB
paboTHI.

NTOI'O 72 44 28

Conepsxkanue yaeOHOTO I1aHa
Tema 1. XuMus B neHTpe ectrecTBo3HaHus (18 yacos)

XuMHUs Kak 4YacTh ecTecTBo3HaHusA. [IpenMer xumuu. XWMHS — YacThb €CTECTBO3HAHMSL.
B3anmooTHOIIEHNsT 4elioBeKka W Okpyxkarouero mupa. I[lpenver xumun. Pusnyeckue Teila |
BemiecTBa. CBoiicTBa BemiecTB. [I[puMeHeHne BelecTB Ha OCHOBE UX CBOMCTB.

HaGnronenue u 3KCcrepuMeHT Kak METObl M3yYeHHUsI €CTECTBO3HAHUA U XuMuu. HabmoneHue
KaK OCHOBHOM METOJ TMO3HAHUS OKPYXKAIOMIEro MUpa. Y CIIOBHS MpOBEAeHUs HabmoneHus. [ mmoresa.
OxcnepumenT. BeBoa. Ctpoenue miamenu. Jlaboparopust u o0opymnoBaHHe.

MonenupoBanue. Mogenb, MonenupoBaHue. OcoOEHHOCTH MOJEIMPOBaHUSA B Treorpaduu,
¢uzuke, Ouosornu. Moaenu B Ouosioruu. Mymsku. Moaenu B ¢usuke. DiekTpodopHasi MallvHa.
I'eorpadmueckue Moaenu. XUMHUYECKAE MOJIEH: TIPEIMETHBIC (MO aTOMa, MOJICKYJI, XUMHUYECKUX
U TPOMBIIUIEHHBIX MPOU3BOJCTB), 3HAKOBBIC, WM CHUMBOJIbHBIE (CHUMBOJIBI 3JIEMEHTOB, (OPMYJIbI
BEIIIECTB, YPABHEHUS PEAKIIHIA).

Xumudeckue 3HaKd W (popmysnabl. XUMHUYECKHW OSJEMEHT. XHUMHYECKHEe 3Haku. MUx
o0o3HavyeHue, MpousHolleHue. Xumudeckue ¢Gopmyinsl BemecTB. [IpocTbie U CI0XKHBIE BEIIECTBA.
Nunekcel n koaddurmenTsl. KauecTBEHHBIN 1 KOJMYECTBEHHBIN COCTAaB BEIIECTRA.

Xumuss u (pu3uka. YHUBEpPCATbHBIA XapakTep IMOJOKEHUH MOJEKYISIPHO-KHHETHIECKOM
teopuu. [loHATHs «atom», «Mojekyna», «uoH». CtpoeHue BemiectBa. Kpucrammmyeckoe cocTosHUE
BemecTBa. Kpucraminueckue pemerku TBepabix BemiecTB. [uddysus. bpoyHoBckoe aBHKEHHE.
BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

Arperatnble cocTosiHus BeulecTB. [loHsaTre 00 arperaTHOM COCTOSIHUM BelecTBa. Du3nveckue
U XxuMuueckue siiaeHus. ['azoo00pa3uble, )KUIKKUE U TBEp/ble BellecTBa. AMOp(HbIE BEIIECTBA.

Xumuss u reorpadusa. Crpoenwe 3emid: sapo, MaHTus, Kopa. Jlutocdepa. MuHepanbl u
rOpHbIE MOPOJbl. MarmaTHueckue U 0ocaJoyHble (HEOpraHMYecKue U OpraHuyYecKue, B TOM 4YHUCIEe U
TOpIOYHE) MOPOIBIL.

Xumusa u Ouosnorus. XUMHYECKUH COCTaB >KUBOM KIETKH: HEOpraHhyeckue (Boaa u
MUHEpaJIbHbIE COJIM) U oOprannyeckue (OENKW, JKHUPBI, YIJIEBOJAbI, BHUTAMUHBI) BEIIECTBA.
buonoruueckast posib Boasl B xuBOil kietrke. dotocuuTe3. Xnopodumi. buonornueckoe 3naueHue
KUPOB, OETTKOB, A(PUPHBIX Mace, YIIIeBOJAOB U BUTAMUHOB IS )KU3HEACSATEIbHOCTH OPraHU3MOB.

KauectBennsle peakuun B xumuu. KauecTBeHHble peakuuu. Pacro3HaBaHue BEIIECTB C
MMOMOIIIBIO KAYECTBEHHBIX peakuuil. AHaAIUTHUYEeCKU curHai. OnpeaenseMoe BEUECTBO U PEaKTUB Ha
HETO.

Texnuka 6e3omacHOCTH. Mepbl OKa3aHus IEPBON MTOMOIIIH.

O6opynoBanue xumuueckoil nmaboparopun. Jlabopatopuas mocyna. PeaktuBbl. OcobeHHOCTH
paloThI B TaOOPaTOPHH.

Pacnonokenre  ANEKTPUYECKUX  BBIKIIOYATENIEH, BOJOIPOBOJHBIX KpPAaHOB, CpPEJACTB
MOKAPOTYIIIEHUS, MEAUIIMHCKON alTeuKH MepPBOii MOMOIIU B KaOUHETe.

Jemoncmpayuu

e Kounekius pazIUYHbIX MpeAMETOB uiu (oTorpaduii MpeaMeToB U3 aTIOMUHUS IS
WJUTFOCTPALIMHU UAEH «CBOMCTBA — IMPUMEHEHHUEN.




e VYyeOGHOe 000pynOBaHME, HCIOIb3yeMOE Ha ypoKax (M3MKH, OMOJOTHH, reorpaduu U
XUMUH.

e DrektpodopHas MamuHAa B JeicTBUM. |eorpaduueckue Monenu (riodyc, KapTta).
buonorunueckue mojenu (MyJIsKA OpraHOB M CUCTEM OPraHOB pPacTEHUH, KUBOTHBIX U YEIOBEKA).
Du3nyYeCKUe U XMMUYECKUE MOJIETIN aTOMOB, MOJIEKYJI BEILIECTB U KPUCTAIUIMUECKUX PELIETOK.

e OObeMHBIE M IIAPOCTEP)KHEBBIE MOJETH BOJBI, YIJIEKHCIOIO M CEPHHCTOrO Ta30B,
MeETaHa.

e (OOpa3lpl TBEPIBIX BEIIECTB KPUCTAUIMYECKOTO CTpOeHUA. Moenu KpucTaInyecKux
PELIETOK.

e Boga B Tpex arperaTtHpIx COCTOSHHSX. KOJUIEKIMS KPUCTAJUIMUECKUX M aMOP(HBIX
BEIIECTB U U3/JCIUN U3 HUX.

e Komrekuus MuHEpanoB (JIa3ypuT, KOPYHII, XaJIIbKOITUPHUT, (PIFOOPUT, TAIUT).

e Kouekuuss ropHbeIX NOpoJ (IpaHUT, pa3iudHble (OPMbI KaJblIUTa — MEJ, Mpamop,
W3BECTHSK).

e Kouekius roprouux UCKonaeMbIX (HeTh, KAMEHHBIN yIroJib, CIaHIbl, TOPO).

Jlemoncmpayuonnle IKCnepuUMeHn bl

e Hayunoe HabmoeHNe U ero onvcanue. Mzyuenue ctpoenus niamMeHu.

e CnuproBas SKCTPAKIMS XJI0POPUILIa U3 3€JICHBIX JINCTHEB PACTCHU.

e «llepenuBaHue» yriaekucioro ra3a B CTakaH Ha ypaBHOBELIEHHBIX Becax.

e KauecTBeHHas peakius Ha Kucinopo. KauecTBeHHas peakiiys Ha YrieKUCIbIN Tas3.

Jlabopamopnuwie onvimol

e PacnpocTpaHeHue 3anaxa 0/1eK0JI0OHa, JyXOB WIH JA€30/I0paHTa Kak mpouecc Aupdy3uu.
Habntonenne 6poyHOBCKOTO JBIKEHUS YaCTUYEK YEPHOM TYIIN MO MUKPOCKOIIOM.
Huddy3us nepMmanraHara Kajaus B )KeJlaTHHE.

Ob6napyxenue »3pupHBIX Maces B aleIbCHHOBON KOPOUKE.
N3yueHne rpaHuTa ¢ IOMOLIbIO YBEITMYUTEIBHOTO CTEKIIA.
Omnpenenenne coaepKaHus BOJbl B PACTCHUU.
OOHapyxeHHe Macia B CEMEHax MOICOJHEUYHUKA U IPELIKOTO opexa.
OO6HapyxeHue Kpaxmaia B IIICHAYHON MYKeE.
e B3sauMmopeiicTBue acKOpOMHOBOM KHCJIOTHI ¢ Homom (ompeneneHue ButamuHa C B
pPa3IUYHBIX COKAX).
e [IpoayBaHue BBIIBIXAEMOIO BO3/YyXa YEPE3 U3BECTKOBYIO BOAY.
e OOGHapyXeHHEe U3BECTKOBOM BOJIbI CPEIM PA3INYHBIX BEILECTB.

Homawinue onvimol

e 3roroBienue MojesIeH MOJEKYI XMMUYECKUX BEILECTB U3 IJIACTUIIMHA.
e Jlubdysus caxapa B BoJE.

e  OIBITHI C MYCTOM 3aKPBITON MJIACTUKOBON OYTBLIKOM.

e OOGHapyxeHHe Kpaxmalla B IIPOJIyKTax MUTaHUs; 10I0KaX.

Ilpakmuueckaa paboma Ne 1-2. 3HaKOMCTBO C J1abopaTopHbIM oOopynoBaHueM. IIpaBuna
TeXHUKHU O6e30nmacHOCTH. «IllecTb nMpaBml TEXHUKH O€30II1aCHOCTI.

Ilpakmuueckaa padoma Ne 3-5. «TunoBble mnpaBuiga TEXHUKU JaOOPAaTOPHBIX paboOT.
JIaGopatopHoe oOopynoBaHue M nocyga. Pabora co CHUPTOBKOW, C BecamMM, MEpPHON MOCYIOM.
Apeometpsl. PaGota ¢ xumuueckumu peaktuBamu. OdopmileHHEe X0Ja SKCIHEpPUMEHTa M €ro
pe3yinbraToBy. «Habnroaenue 3a ropsieit cBedoid. YCTpoicTBO U paboTa CHUPTOBKUY.

Tema 2. 9T 00bIYHbIE HEOObIYHBIE BemecTBa (19 yacoB)
BemecTBa BOKpyr Hac, UX 3Ha4U€HUE IS YEIOBEKA.
Ponb moBapeHHO# conu B 0OMeHe BEIIeCTB YyeloBeka U )KUBOTHBIX. CoJieBOil OalaHC B OpraHU3Me
yesoBeka. [losyuenne nmoBapeHHON COMM U €€ OUMCTKA.
Kpucrannst 6onbiire u manenbkue. Kak pacTyt kpuctamisl? MeTo sl BeIpaliiBaHUs KPUCTAIUIOB.
I'unpocdepa. KpyroBopoT Boabl B MpUPOJE, €ro 3HAUCHUE B COXPAHEHUU MPUPOIHOTO PABHO-
BECHSI.
Bona. Bona B macmitabe minanetsl. Bona B opranusme yenoBeka. [IpecHast Boja u e€ 3amachl.
DKOJOTUYECKHE MPOOIEMbl YHCTOH BO/IBI.



XKecTkocTh BOJBI, BUIBL. MeTObI, MPUMEHSIEMBIC JJIi OYUCTKH BOJIBI, UX 3()(HEKTUBHOCTS.
UTto Takoe KUCIOTHBIE IOKIU M KaK OHH 00pa3yroTcsi? PoOTHUKOBBIC BOIBI.
Ilpakmuueckas paooma Ne6-8: «Ouuctka 3arps3HEHHON OBApEeHHON conu. BripanuBanue
KPUCTAJJIOB  ITOBAPEHHOMU COJIN.
BrIlpamuBanue KpHCTAIOB MEIHOTO W KEJIE3HOT0 KYIOPOCOB METOJOM MEIUIEHHOTO HCIapEeHHUs
HACBIIIEHHOTO PACTBOPa.
Ilpakmuueckaa padoma Ne9-11: «CnocoObl oumctku Bojabl. CpaBHEHHE BOJONPOBOJHON H
TEXHHYECKON BOJIBI TIO 3aIaxy, IBETY, MPO3PAaYHOCTH, TUIOTHOCTH, pH, ompeneeHnto TeMmnepaTypsl
KHIICHUS BOJIbI, HAIWYHIO OCaJKa II0CIE€ OTCTAWBaHUs, MPHUTOJHOCTH JUISl HCIOJIH30BAHMUS.
HccnenoBanue ocankosy.
Ilpakmuueckasn paooma Nel2-13: «OnpeneneHue U yCTpaHESHUE )KECTKOCTH BOJIBIY.
Ilpumeuanue: OUuCTKa BOJBI OT TBEPABIX NMPUMECEH, OT KUAKHX U ra3000pa3HbIX BemniecTs. (B3pecu:
necok + H2O; men + H20; macno + H20; HoO + uepHuna, BopoHKa, GWIBTP, KOJ0Oa, NEUTEIbHAS
BOPOHKA, BBIMAPUTEIIbHAS YallKa, CIUPTOBKA, CITMYKH, ACPKATEIb 11 IPOOUPKH, TPOOHPKH. )
XKecTtkocTh BOABI: TOCTOSIHHAs, BpeMeHHas, oOmas. CrnocoObl yCTpaHEHHs >KECTKOCTH BOJIBI.
(O6pasier Bogbl; NaxCO3z, Ca(OH)2, HarpeBaHue, COUPTOBKA, CIHYKH, JCpKATEIb IS TPOOHPKH,
MPOOUPKH. )

Tema 3. SIBnenus, npoucxoasimue ¢ Bemecrsamu (11 yacon)

Paznenenne cmeceil. CnocoObl pa3zieneHus: cMmeced M ouMcTKa BemiecTB. Hekoropbie
MIPOCTEHIINE CIIOCOOBI pa3feleHns CMeCceil: MPOCeHBaHUE, Pa3/IeIeHHe CMECEl MOPOIIKOB XKee3a |
Cephl, OTCTaWBaHWE, JEKAHTAlWs, MEHTPU(YTUPOBAHHE, pa3JeIeHHe C TOMOIIBIO eTUTEITFHON
BOpOHKH, (uiabTpoBanue. DuiabTpoBaHUE B JTAOOpaTOpHH, OBITY W Ha MPOU3BOJACTBE. [loHATHE O
¢unbrpate. Ancop6buus. Ilonstue o0 aacopOuum u ancopOeHTax. AKTUBHPOBAHHBIN Yroib Kak
BOKHEUIINIA aicopOeHT. Y CTPOKUCTBO MTPOTHUBOTA3A.

JIMCTHIUTSINS, WTH TIeperoHKa. JIucTuiutsus (meperoHka) Kak MpoIecc BBIJCIICHUS BEIIECTBA
U3 JKUAKOW cMmecH. JlucTwiummpoBaHHas BoJa W oOjacTH ee mpuMeHeHus. Kpucrammmsamus wim
BhINTapuBanue. Kpucramimsamus U BeIapuBaHuE B JabopaTopuu (KpUCTALIM3AaTOPhl B (haphopoBbie
Yallku JUisl BelmapuBanus) u npupoje. [leperonka nedtu. Hegrenpoaykrsl. @pakiimoHHas eperoHKa
XKHUJKOTO BO3/IyXa.

XUMUYECKHE pEaKIUU. YCIOBUS MPOTEKaHHWS M TMPEKpaAIIeHUs] XUMHYECKUX PEeaKIHi.
XUMUYECKHE PeaKIMi KaK MpoliecC MPEeBpallleHUss OJHUX BEIIECTB B JIpyrue. YCIOBUS MPOTEKaHUS
XUMUYeCKuX peaknuii. ComnpuKOCHOBEHHME (KOHTAKT) BeIlIecTB, HarpeBanue. Karamuzartop.
HNuruburop. YnpasieHue peakiusiMu TOPSHHUSL.

[Ipu3naku xuMuyeckux peakuuid. [Ipu3HaKM XMMHYECKHMX peakluid: H3MEHEHHUE IBETa,
oOpa3oBaHHE OCaJKa, PaCTBOPEHHUE IMOJYUYEHHOTO OCaJlKa, BBIJCICHHUE Tra3a, IMOSBJICHHE 3amaxa,
BbIJIJICHUE U HU MOTJIONICHHE TEIUIOTHL.

emoncmpayuu
o  Ounwtp lllorTa. Boponka broxunepa. YcraHoBka uisi GUiIbTPOBAHUS MO BAKYYMOM.

PecniparopHbie Macku U MapJieBble OBA3KU.
[IpoTuBoOras u ero ycTrpomcrso.
Komnexkuus «HedTs 1 HEPTEIPOTYKTHIY.
Jlemoncmpayuonnsie IKCnepumenmol
Paznenenne cmecu nopoliika cepbl U )KEJIE3HbIX OMUIIOK.
Pa3znenenne cmecu nopoiika cepbl U IecKa.
Paznenenne cmecu BOJbI M pACTUTEIBLHOTO Macia ¢ IOMOUIbIO LETUTENbHOW BOPOHKH.

e JlonyyeHne IUCTHIIIMPOBAHHOW BOJBI C TIOMOIIBIO JTAOOPATOPHOM YCTAaHOBKH ISt
MEPErOHKH KHIKOCTEH.

e Paszfnenenue cMecH MepMaHraHata M Juxpomara Kajausi CriocoO0M KpUCTAITH3aIiH.

e B3sauMmopeiicTBUE KeNe3HbIX ONUIOK U MOPOIIKA CEPhl PU HarpeBaHUU.

e [lonmydyeHue yriekuciIoro ra3a B3auMoOACUCTBHEM MpaMopa ¢ KHUCIOTON U 0OHapyKeHHe
€ro ¢ MOMOIIbIO U3BECTKOBOM BOJIBI.

o Kartanmutuyeckoe pa3ioKEeHHE TMEpPOKCHUAA BOJOpOJa (KaTamu3atop — JUOKCH]
Mmapranna (I1V)).

e (OOHapyxeHHe pacTBOpA IIETOYH C OMOIIBI0 HHIUKATOPA.



e BzauMogeiicTBue pacTBOpa IE€pMaHraHaTa Kajdsg W pacTBOpa IuXpomara Kajausi C
pacTBOpOM cyiab(pHUTa HATPUSI.
e BsaumojeiicTBue pacTBOpa nepMaHraHaTa Kaius ¢ aCKOpOMHOBOM KHCIOTOM.
e B3auMoJencTBHE XJIOPUAA KEJIE3a € HKEITONU KPOBIHOU COJIBIO U THIPOKCUIOM HATPUS.
e BzaumogeiicrBue ruapokcuaa xenesa (I11I) ¢ pactBopom cosisHON KUCTOTHI.
Jlabopamopuwie onvimoi
e AncopOuus KyKypy3HbIMU HaJIOUYKaMU ITapOB MaxXy4yuX BEIIECTB.
e ll3yueHue ycTpolcTBa 3aKUTAJIKU U TUIAMEHHU.
Homawnue onvimol
Paznenenue cmecu cyxoro MoJIOKa U pe4HOTO I1eCKa.
OtcrauBaHue B3BECU MOPOIIKA /Il YUCTKU MOCY/bI B BOJE U €€ IeKaHTalUs.
AncopOuusi aKTUBUPOBAHHBIM YIJIEM KPacsALIUNX BELIECTB METNCH-KOJIbL.
PactBopenue B Boze Tabnerku acnupruna YIICA.
[IpurorosiieHne N3BECTKOBOM BOBI U OTIBITHI C HEM.
N3yuenue cocrapa CMC.
Ilpakmuueckasa paboma Ne 14. BolpaiuBanue KpUCTaJIOB COJH (JOMAIIHUMN IKCIIEPUMEHT).
Ilpakmuueckasa paboma Ne 15. OuncTka NoBapeHHON COJIH.
Ilpakmuueckasa paooma Ne 16. zydyenue npoliiecca KOppO3uH kelesa.

Tema 4. Pacckaspl o xumuu (11 yacos)

Yuenuueckan kongpepenyusa. «Brinaromuecs pycckue yaeHble-XUMUKHy. «VcTopust xumum.

Koukypc cooowenuii yuawjuxca. «Moe m00MMOe XUMHUYECKOE BEIIECTBO» (OTKpPHITHE,
MOJIy4Y€HUE U 3HAUCHHUE).

Konkypc yuenuueckux npoexmog. KOHKypc OCBSIIEH U3YICHUIO XUMUUYECKUX PEAKITUH.
[ToaroroBka u 3ammTa TBOPYECKUX OTUYETOB O MPOBEACHHON HCCIIEI0BATEILCKON padoTe.

JlaHHbIe 3aHATHS MPOBOIATCS B (hOpPME «KPYIJOro CTOJIa» WM HIKOJIbHOM KOH(pepeHuuu (B
TEYeHHE Toja). Yuallhecs BBICTYMAIOT C KPAaTKUMU TBOPYECKHMMM OTYETaMH [0 HW3YYE€HHBIM
npo0ieMaM, paccKa3bIBalOT O Pe3y/IbTaTaX CBOMX HCCIEAOBAHUMA.

Tema 5. Xumus B 66Ty (13 4yacos)

Bunpt ObITOBBIX XUMHKATOB. MbLIO 1 Motomue cpenctBa. Conu U MEI0Yd B COCTaBE MOIOIINX
cpenctB. XUMYHUCTKA Ha JIOMY.

Kectkoctb Boabl. YMsrdeHue Boipl. Coja nuieBast Uiv JBYYTJIEKUCIbI HATPUMA U €T0 CBOMCTBA.
OmnacHbli OpaT NHILEBOI COBI — COAA KabIIMHUPOBaHHAsA. YeM Mojie3Ha NuileBas coa U MOKET JId
OHa OBITH OMACHOM.

XuMUS 1 IpUroToBiIeHUe MUK, CTOJIOBBIN YKCYC U YKCYCHas dcceHIusl. CBOMCTBA YKCYCHOM

KHUCIIOTHI U €€ (DU3H0JIOrHUecKoe BO3/eCTBHE.

XuMus u oJiex1a. BoJIOKHO 101 yBENTUYUTENBEHBIM CTEKIIOM.

AnTeuHblil o u ero cBoiicTBa. [louemy noj Ha0 Nep>KaTh B INIOTHO3AKYITOPEHHON CKIISTHKE.
«3enéHka» Wik pacTBOp OpMILTHAHTOBOTO 3e1EHOr0. HeoObIuHbIE CBOMICTBA OOBIYHOMN 3€TIEHKH.
ACTIUpUH WJIH alleTUIICATUIINIOBAs KUCIOTA U €ro CBOMCTBA. UTO Moje3Hee: aclUpUH WK YIICAPUH.
[Tepexucs Bogopoaa u ruaporneput. CBONCTBa MEPEKUCH BOAOPOIA.

[lepmanranat kamusi, MapraHIlOBOKHCIBIA Kallui, OH K€ — «MapraHijoBka». HeoObruHbie cBoOiicTBa
MapranioBkU. Kakyro omacHOCTh MOXKET MPEACTABIATh MapraHIilOBKa.
HyxHna nmu B tomaiHeit anteyke 60pHas KUCIOTA.
Crapsle JiekapcTBa, Kak ¢ HUMH MOCTYIUTb.
UYero He XBaTaeT B BalllEH allTeUKe.

Ilpakmuueckas padoma Ne 17 VI3yueHue TEKCTHIBHBIX BOJIOKOH MO Koyuiekuuu. [IpocTteitue
CHIOCOOBI OTIpe/IeTICHHs THITA BOJIOKHA.

Ilpakmuueckan padoma Ne 18: Y nanenue nsreH.

Ilpakmuueckas padoma Ne 19: Y naneHue HaKUIK ¢ SMAITMPOBAHHON MOCYABI U IPEJOTBPAICHHUE
e€ oOpa3oBaHMsl (JOMAITHUI SKCIIEPUMEHT).

Ilpakmuueckas paboma Ne 20: HeoObIUYHBIE OTIBITHL.

Coaepikanue o01epa3BuBaOLIeil MPOrpaMMbl



YerBépThlii rox 00yueHnst
CopepxxaHue IporpaMMbl MPEANoaaracT TEOPETUUECKUE U MPAKTUYECKUE 3aHATUS (IKCKYPCHH,
MPAaKTUYECKUE, JAOOPATOPHBIE 3aHATHSA)
Y4ebHblil (TeMaTuyecKkuii) mian

Ne HasBanue pasnena, TeMsl KosmnuecTBo yacos @opMBI aTTECTALIUU
BCETO TEopust IIPAKTHKA WJIA KOHTPOJIS

1 XuMus B LIEHTPE 18 8 10 AHanu3
€CTEeCTBO3HAHUS BBITIOJTHEHHBIX
MIPAKTHICCKUX
pabot

2 OTH 00BIYHBIE HEOOBIYHEIE 19 11 8 OO0cyxienue
BEIIECTBA pe3yabTaTOB
paboTHI.

3 | SIBneHus1, MPOUCXOASIINE C 11 5 6 Omnpoc.
BEIIECTBAMU TectupoBanue.
CooOuieHus.

4 Pacckasel o xumnu 11 11 - 3amura
TBOPYECKUX
OTYETOB O
MPOBEICHHOMN
HUCCIEN0BATEIbCKON
pabore.

«Kpyribii cTom.

5 XuMmus B OBITY 13 9 4 OO6cyx1eHne
pe3yIbTaToOB
paboTHI.

HUTOI'O 72 44 28

Coneprkanue yaeOHOTO I1aHa
Tema 1. Xumus B ueHrpe ecrectso3Hanus (18 yacon)

XuMusa Kak yactb ectectBo3HaHus. [Ipeamer xumuu. XuMHS — 4YacThb €CTECTBO3HAHUS.
B3anmooTHOmIeHUsT 4YenoBeka W Okpyxkarouero mupa. I[lpenmer xumun. dusnueckue Tena u
BeniecTBa. CBolicTBa BellecTB. [[puMeHeHre BEeCTB Ha OCHOBE UX CBOMCTB.

Habnronenue u sKCcrepuMeHT Kak METOJIbl U3y4eHHs] €CTeCTBO3HaHUs U XxuMuu. Habmonenue
KaK OCHOBHOW METO/| MO3HAaHUS OKPY)KAIOIIEro MUpa. YclloBUs IpoBeAeHus HabmoaeHus. ['unoresa.
OkcnepumeHT. Beoa. Ctpoenue miamenu. Jlaboparopust u o0opymoBaHHeE.

MonenupoBanue. Mogens, moaenupoBanue. OcoOEHHOCTH MOJEIMpPOBaHUA B Treorpaduu,
¢busuke, Omosoruu. Monenu B Omosioruu. Mymsiku. Mojenu B ¢usuke. DiaekTpodopHas MallnHa.
I'eorpaduueckue monenu. XuMHUECKUE MOAEIH: PEeIMETHbIE (MOJEIN aTOMa, MOJIEKYJ, XUMUYECKUX
U TMPOMBIILIEHHBIX MPOU3BOJCTB), 3HAKOBBIC, WM CHUMBOJIbHBIE (CHUMBOJIBI 3JE€MEHTOB, (HOPMYIbI
BEIIECTB, YpaBHEHHS pEaKlnii).

XuMuyeckue 3HaKd U GopMynabl. XUMUYECKUH dIeMeHT. XuUMHuYeckue 3Haku. HWx
o0o3HavYeHue, Mpou3HoIlIeHne. Xumuueckue ¢Gopmyinsl BemecTB. [IpocTbie U CIOXHBIE BEIIECTBA.
Nunexcel u korpdunuenTsl. KauecTBeHHBIN 1 KOJTMYECTBEHHBIN COCTAaB BEILIECTBA.

Xumusa U (uzuKa. YHUBEpPCAIBHBIM XapakTep IOJIOKEHUH MOJIEKYIIpHO-KMHETHYECKON
teopuu. [loHATHUs «atom», «MojeKkyna», «uoH». CtpoeHue BeniecTBa. Kpucrainuyeckoe cocTossHUuE
BemecTBa. Kpucraminueckue pemeTkud TBepasix BemecTB. uddys3us. bpoyHOBckoe ABIKEHHE.
BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYIISIPHOTO CTPOEHUS.

ArperatHble cocTosiHuS BenlecTB. [loHATHE 00 arperaTHOM COCTOSIHMM BellecTBa. Dusndeckue
U XxuMHuueckue siBiaeHus. ['a3000pa3Hble, )KUIKKUE U TBEP/bIe BenlecTBa. AMOP(HbBIE BEIIECTBA.

Xumusa u reorpadusa. Ctpoenue 3emuu: sapo, MaHTus, Kopa. Jlutochepa. Munepansl u
TOpHBIE TOPOJIbl. MarmaTu4eckue u OcaJouyHble (HEOpraHMYeCKWe W OpraHWuYecKre, B TOM YHCIIe H
TOPIOYHE) MTOPOIBIL.

Xumusa u Owonorus. XWMHUYECKHH COCTaB JKUBOM KIETKH: HEOpTraHW4yeckue (Boaa U
MUHEpallbHbIE COJIM) U oOpraHndyeckue (OENmKd, JKHUPBI, YIIEBOJABI, BHUTAMUHBI) BEIIECTBA.




buonorudeckast posib Boasl B xuBOH kietke. DotocuuTe3. Xmopodumi. buonornueckoe 3HaueHUE
KHUPOB, OEITKOB, YPUPHBIX MACEI, YITIEBOJIOB U BUTAMUHOB JUIS KU3HEAEATSILHOCTH OPraHU3MOB.

KauecTBennbie peakunu B xumuu. KayecTBeHHBbIE peakuuu. Pacrno3HaBaHue BELIECTB C
IIOMOIIBI0 KAYECTBEHHBIX peakUMi. AHaIuTH4YeCKuil curHail. OnpeenseMoe BEIECTBO U PEaKTUB Ha
HEro.

Texuuka 6e3omacHocTi. Mepbl OKa3aHus IEPBOM ITOMOIITH.

O6opynoBanune xuMuueckoil naboparopun. JlaboparopHas mocyna. PeaktuBbl. OcoGeHHOCTH
paboThI B TaOOpaTOPHH.

PacrionokxeHne  3JEKTPUYECKUX  BBIKJIIOYATENEH, BOJONPOBOAHBIX  KpPaHOB, CpEJICTB
MOXKapOTYIIECHHSI, MEAUIIMHCKON aNTeUKy NIEPBOM MOMOIIM B KaOWHETe.

Jemoncmpayuu

e Komrekuusi pa3nu4HbIX MpeaMeToB Win (GoTorpaduii MpeaMeTOB U3 ATIOMHHUS JUIS
WUTIOCTPALMK UJIEU «CBOMCTBA — IPUMEHEHHE).

e VYyeOHOe 00OpyIOBaHUE, UCIOIB3YEMOE Ha ypoKax (U3HMKH, OUOIOTHH, reorpadun u
XUMHH.

e DrnekrpodopHas MammHa B JedcTBud. [eorpaduyeckue monenu (ryiolyc, Kapra).
buonorunueckue mojenu (MyJsKU OpraHOB M CUCTEM OpPraHOB PacTEHHH, )KUBOTHBIX U UETIOBEKA).
duznyeckue U XMMUYECKUE MOJIETN aTOMOB, MOJIEKYJI BEILIECTB U KPUCTAIUIMUECKUX PELIETOK.

e (OObeMHBIE M MIAPOCTEPHKHEBBIE MOJIEIM BOJBI, YIVIEKHCIOTO M CEPHUCTOrO Ta3oB,
MeETaHa.

e (OOpa31bl TBEPIBIX BEIIECTB KPUCTAUIMYECKOTO CTpOEHUs. MoJenn KpUCTaAIITHYECKUX
PEIIETOK.

e Bojaa B Tpex arperatHbiX cocTosHUAX. KoJulekuus KpucTalauyecKux U aMop(HBIX
BEIIECTB U M3IICTUH U3 HUX.

e Kouekius MUHEPAJIOB (Ja3ypuT, KOPYH, XaJIIbKOIUPUT, (IIFOOPUT, TAJIUT).

e Kouekius ropHbeIX NOpoJ (ITpaHUT, pa3iudHble (GOPMBI KalbIUTa — MEJ, Mpamop,
W3BECTHSK).

e Komnekius roprounx ucKonaeMbix (HepTh, KAMEHHBIN YTroJib, CJIaHITBI, TOP(D).

Jlemoncmpayuonnle IKChepuUMeHm bl

e HayuHoe HaOmrofeHNE U €T0 onMcaHue. M3yduenne ctpoeHus iaMeHu.

e CrnupToBas SKCTPAKIMS XJI0pO(UILIa U3 3€JICHBIX JIUCTHEB PACTCHUIA.

o «llepenuBanue» yriaekucioro ra3a B CTakaH Ha YpaBHOBEUIEHHBIX Becax.

e KauecTBeHHas peakius Ha Kucnopo. KauecTBeHHas peakiiys Ha YIISKUCIbBIN T'a3.

Jlabopamopnwie onvimot

e PacnpocTpaHeHue 3amaxa 0/1eK0JIOHa, JyXOB WIH JA€30/I0paHTa Kak mnpouecc Audpdy3uu.

e HaOnronenre OpOyHOBCKOTO JBMYKEHHS YACTHUEK YEPHOU TYIIH 10 MUKPOCKOTIOM.

o Jluddysusa nepmanranata Kanus B KeIaTUHE.

Oo6HnapyxeHnue 3(pUpHBIX Macell B aleJIbCUHOBOI KOPOUKe.
N3ydeHue rpaHuTa ¢ MOMOIIBIO YBEIUYUTEILHOTO CTEKIIA.
Omnpenenenue coep:kanus BOAbI B PACTCHUH.
OO6HapyxeHue Maciia B ceMeHax MOJICOJIHEYHHKA U TPEIIKOr0 Opexa.
OO6HapyxeHue Kpaxmania B MIIEHUIHON MYKE.
e BzaumojeiicTBue ackOpOMHOBOWM KHCIOTHI C #omoM (ompeneneHue BuTamuHa C B
Pa3IUYHBIX COKaXx).
e [IpoayBaHue BbIIBIXaEMOrO BO3/1yXa Y€PE3 U3BECTKOBYIO BOAY.
e OOGHapyxeHHEe U3BECTKOBON BOJbI CPEIM PA3INYHBIX BEIIECTB.
omawinue onvimul
N3roTtoBienue Moaenel MOJEKYJ XUMAYECKUX BEIIECTB U3 IJIACTUIMHA.
Juddys3us caxapa B Boze.
OMnBITH C MyCTOM 3aKpPBITOH MIACTUKOBON OYTHUIKOM.
OO6HapyxeHue Kpaxmania B MPOJAYKTaX MUTaHUS; S0TOKaX.
Ilpakmuueckaa padoma Ne 1-2. 3HaKOMCTBO C JIabopaTopHeIM oOopyaoBanueM. IIpaBuna
TeXHUKHU Oe3omacHOCTU. «lllecTh mpaBui1 TEXHUKH OE30M1aCHOCTH.



Ilpakmuueckaa paooma Ne 3-5. «TumnoBble mnpaBuia TEXHUKH JaOOPAaTOPHBIX padoT.
JlaboparopHoe obopynoBaHwe W Tocyna. Pabora co CHUpTOBKOH, ¢ BecaMu, MEpPHOW MOCYAOU.
Apeomerpsl. Pabota ¢ xumuueckumu peaktuBamu. OdopmiileHHEe X042 SKCHEpUMEHTa M €ro
pe3ynbratoBy. «Habmronenue 3a ropsimeii cBeuoil. YCTpOHCTBO U paboTa CIUPTOBKMY.

Tema 2. DT 00bIYHbIe HeOObIYHBIE BemecTBa (19 yacoB)
BemectBa BOKpyr Hac, X 3Ha4EHUE /1JIA YeJIOBEKa.
Poxp moBapeHHO# coii B 0OMEHE BEIIECTB YeIoBeKa 1 )KUBOTHHIX. CoseBoil OajaHC B OpraHu3Me
yesoBeka. [loydyenrne moBapeHHOM COIM U €€ OUMCTKA.
Kpucrasr 6onbive u MasieHbkue. Kak pactyt kpuctaiuibl? MeTo bl BRIpATUBaHUS KPUCTAIIIOB.

I'unpocdepa. KpyroBopoT Bobl B MPUPOJIE, €r0 3HAUCHHUE B COXPAHCHUH MPUPOJTHOTO PaBHO-

BECHSI.
Bona. Bona B macmtabe mianersl. Bona B opranusme uenoBeka. [Ipecnast Boja u e€ 3amachl.
DKOJIOTHYECKHUE TPOOIEMbI YNCTOM BOJIBI.
XKectkocTh BOIbI, BUABL. METOIbI, MPUMEHSIEMBIE JIsl OUUCTKHU BOBI, UX 3)PEKTUBHOCTD.
UTo Takoe KUCIOTHBIE TOKAN U KaK OHU 00pa3yroTcsa? PoTHUKOBBIE BOJIBI.
Ilpakmuueckas paooma Ne6-8: «Ounctka 3arps3HEHHON TOBAapEeHHON coNu. BripaniuBanue
KPUCTAJJIOB  ITOBAPEHHOW COJIN.
BripamuBanue KpUCTaNIOB MEIHOTO M JKEJIE3HOTO KYIMOPOCOB METOJOM MEIJIEHHOTO HCTapeHHs
HAaCBIIIIEHHOTO PacTBOPa.
Ilpakmuueckaa padoma Ne9-11: «CnocoObl ouucTku BoAbl. CpaBHEHHE BOJOTPOBOAHON U
TEXHUYECKOW BOJBI TIO 3armaxy, I[BETY, MPO3pavyHOCTH, TUIOTHOCTH, pH, ompeneneHuio TemmnepaTrypsl
KUTIEHUSI BOJBI, HAIWYUIO OCaJKa TIOCJIE€ OTCTaWBaHWs, WPUTOJHOCTH IS WCIOJb30BaHUA.
HccnenoBanue ocaikoBy.
Ilpakmuueckasn padoma Nel2-13:. «OnpejeneHue U yCTpaHESHUE )KECTKOCTH BOJIBIY.
Ilpumeuanue: OuncTka BOJBI OT TBEPIBIX MPUMECEH, OT KHUJKHX M ra3000pa3HbIX BemecTB. (B3Becu:
necok + H20; men + H20; macno + H2O; H2O + depnuna, BopoHka, GuiabTp, kKoyba, AeauTeabHas
BOPOHKA, BBINapUTENIbHAS YalllKa, COUPTOBKA, CIIMYKHU, AepKaTelb A1 IPOOUPKU, TPOOUPKH. )
XKectkocTh BOABI: TOCTOSIHHAs, BpeMmeHHas, o60mas. CrnocoObl ycTpaHEHHs] MKECTKOCTH BOJBI.
(O6pasmsr Boas; Na,COs, Ca(OH)2, HarpeBaHue, CUPTOBKA, CIIUYKH, ACpPKATEIb IS MPOOHPKH,
MPOOUPKH. )

Tema 3. SIBenus, npoucxoasimue ¢ Bemecrsamu (11 yacon)

Paznenenne cmeceit. CrnocoObl pa3felieHMsi CMeceli M OuYuCTKa BemecTB. HekoTopbie
mpocTeiire crnocoObl pa3efieHus: cMecel: MpocerBaHue, pas3zelieHHue CMEeceil MOPOIIKOB Kee3a U
cepbl, OTCTauBaHHUeE, JIEKAHTAIUs, LEHTPUPYTrUPOBAHUE, pA3/AEJCHHE C MOMOIIBIO JIEIUTEIHLHOM
BOpOHKH, (uibTpoBanue. OuibTpoBaHue B JabopaTopuu, ObITY W Ha mnpousBojacTBe. [loHsTHE O
¢dunpTpare. Ancopoums. Ilonsarue 06 amcopOumu W afcopOeHTaX. AKTHUBUPOBAHHBIA Yrojib Kak
BOKHEUINNIA aicOpOEHT. Y CTPOHCTBO MPOTHUBOTa3a.

Juctunsiius, Wik neperonka. Juctuisanus (meperonka) Kak MmpoLecc BbIJeNCHUs BEIIeCTBa
U3 KUIKOW cMecu. JlucTuimnmpoBaHHas Bojga W oOnacTu ee mpuMmeHeHus. Kpucrammmzauus wid
BbimapuBanue. Kpucrannuzanus u BelIapuBaHUE B JabopaTopuu (KpHcTamum3aTtopsl U (apdoposbie
Yalky JUTsl BeiapuBanus) u npupoje. [leperonka nedtu. Hegrenpoaykrsl. @pakiimoHHas eperoHKa
XKUJKOTO BO3JIyXa.

XUMUYECKHE pEaKIUu. YCIOBUS TMPOTEKAHUS M TPEKPAlICHUS XUMHUYECKUX PEaKIIHii.
XUMUYECKHE PEaKIMU KaK IMPOLEeCC MPEBpAIlleHUs] OJHUX BEIIECTB B JIpyrue. YCIOBUS MPOTEKaHUS
XUMHUYECKUX peaknuif. CompuUKOCHOBeHHE (KOHTaKT) BeHIECTB, HarpeBaHue. Karamuzarop.
Nuruburop. YrupasneHue peakiusiMu TOPEHUSL.

[Ipu3znaku xumuueckux peakuuid. IIpU3HaKM XUMUYECKMX peakUuid: HW3MEHEHUE IIBETa,
oOpa3oBaHHE OcajKa, PaCTBOPEHHUE TMOJYYEHHOTO OCaJKa, BBIJCICHHWE Trasa, IMOSBICHHE 3amaxa,
BBIJICJICHUE U HU MOTJIONIEHUE TETUIOTHI.

emoncmpayuu
o Ounptp loTra. Boponka broxnepa. YcranoBka st pUiabTPOBAHUS O] BAKYYMOM.
e PecnuparopHble MaCKU U MapJIeBbIE TIOBSA3KHU.
e IIpoTuBOras u €ero ycTpomucTBo.
o Komnekuus «HedTb 1 HEPTEIPOTYKTHI».



Jemoncmpayuonnvle IKCnepuUMeHm bl
Pa3nenenne cMecu nopoika cepbl U JKEJIE3HbIX OIMUIIOK.
Pa3nenenue cMecu nopolka cepbl U recka.
Pa3nenenue cMecu BobI M paCTUTEIBHOTO MAacja ¢ IOMOILIBIO HENUTEIbHON BOPOHKHU.
e [lomyyeHne AMCTHIIMPOBAHHOM BOABI C TMOMOIIBIO JIAOOPATOPHON YCTAHOBKHU JJIst
IIEPErOHKH JKUJIKOCTEM.
e PaszneneHue cMecH epMaHrasara u Juxpomara Kajausi ClocoO0M KpUCTaJlIIM3aliu.
e BzaumMojeicTBHe KeIe3HbIX ONUIOK U NIOPOIIKA CEPhI IPU HArpPEBaHUMU.
e JlomydyeHue yriekuciaoro ra3a B3auMOAECHCTBUEM MpaMopa ¢ KUCIOTON U 0OHapyKeHue
€ro C MOMOILbIO U3BECTKOBOM BO/IBI.
e KaTtasiuTuyeckoe pa3ioKEeHUE IEpOKCUAA BOJOpOJa (KaTaau3arop — JHUOKCHL
maprania (1V)).
e OOGHapyxeHHue pacTBOpa LIEJTO0UYM C TOMOIIBIO HHAUKATOPA.
e BzaumojeiicTBue pacTBOpa IMEepMaHTraHaTa Kajlus W pacTBOpa JUXpoMara Kaius ¢
pacTBOpOM cyib(puTa HATPHUS.
e BzaumojeiicTBue pacTBopa nepMaHIraHarTa Kajiausi ¢ aCKOpOMHOBOM KHCIOTOM.
e B3auMoaencTBrE XJIIOPUAA KeEJe3a € )KEITONH KPOBIHOM COJIBIO U THAPOKCUIOM HATPHS.
e BsaumogpeiictBue ruapokcusa xenesa (I11I) ¢ pactBopom cosstHOM KUCTOTHI.
Jlabopamopnuie onvimol
e AncopOrus KyKypy3HbIMU TTaJIOUYKaMH TTapOB MaxXy4drX BEIIECTB.
e ll3yueHue ycTpoicTBa 3aKUTAJIKU U TUIAMEHHU.
Jlomawinue onvimut
Pa3nenenne cMecu cyxoro MoJIoKa U peuHOTO IecKa.
OTtcranBaHue B3BECH MOPOIIKA I YUCTKH MOCY/bI B BOJE U €€ IeKaHTalUs.
AncopOuust aKTUBUPOBAHHBIM YIJIEM KpacsAUINX BEUIECTB METCH-KOJIbL.
PactBopenue B Bosie Tabietku acnupuna YIICA.
[IpuroToByieHHE N3BECTKOBOM BOBI U OIBITHI C HEH.
N3yuenue cocraa CMC.
Ilpakmuueckasa paooma Ne 14. BripamuBanue KPUCTAILIOB COJIA (JOMAIITHAM SKCTIEPUMEHT).
Ilpakmuueckasa paooma Ne 15. OuncTka MoOBapeHHOM COJIH.
Ilpakmuueckasa paooma Ne 16. VzydueHue nporiecca KOppO3UH Kelesa.

Tema 4. Pacckaspl o xumuu (11 yacos)

Yuenuueckasn kongpepenyus. «Boiaarommecs: pyccKue yueHbIe-XUMUKH». «VICTOPHUS XUMHNY.

Konkype coobwenuii yuawuxca. «Moe 00MMOE XHMHYECKOE BEIIECTBO» (OTKPHITHE,
MOJTydeHHEe ¥ 3HAUCHHUE).

Konkypc yuenuueckux npoexkmos. KOHKypC MOCBSIIEH U3YYCHUIO XUMUIECKUX PEAKIIHH.
[ToAroToBKa M 3alIMTa TBOPYECKKX OTYETOB O NMPOBEIEHHOMN HCCIIEN0BATEILCKOM padoTe.

JlaHHBIE 3aHATHS TPOBOIATCA B (hOPME «KPYIJIOTO CTOJ@» WM MIKOJBHON KoH(pepeHInHu (B
TEUEHHE TroJa). Y4Yalluecss BBICTYMAIOT C KPATKUMH TBOPYECKUMH OTYETAMU [0 H3YYCHHBIM
npo0GJieMaM, PaccKasbIBAIOT O PE3yNIbTaTax CBOMX HUCCIIE0BAHHIA.

Tema 5. Xumus B 0biTy (13 uacos)

Bupl ObITOBBIX XUMHUKATOB. MbLIIO U Motomiue cpeactBa. Cosii U MIEJI0YH B COCTaBE MOIOIINUX
cpencts. XMMUYHCTKA HA IOMY.
XKectkocTs Boabl. YMmsardenue Bojpl. Cola NUIEBas WIKA JBYYIJIEKUCIBIA HATPUN U €70 CBONCTBA.
OmnacHelii OpaT NUIIEBOM COAbI — COJA KaJdbIIMHUPOBaHHAasl. YeM moJsie3Ha MUIeBas coAa U MOXKET JI
OHa OBITh OMACHOM.

XuMmus u npurotosieHne muiy. CTOJIOBBIN YKCYC M YKCyCHas dcceHIus. CBOMCTBA yKCyCHOM

KHCJIOTHI U €€ (PU3UO0JIOTHUECKOE BO3ACHCTBHE.

XuMus 1 oJiexkaa. BOJIOKHO 101 yBEIIMUUTEIbHBIM CTEKIIOM.

AnTeuHblil Mo U ero cBoiicTBa. [loueMy no Hal0 EpKaTh B IVIOTHO3AKYITOPEHHOM CKIISHKE.
«3enéHKay WK pacTBOp OpHIUIMAHTOBOTO 3enéHoro. HeoObuHbIe CBOHCTBA OOBIUHON 3€71EHKH.
ACIMpPYH NN alleTUICATUIIOBAs KUCJIOTa U €ro cBOoMcTBa. UTO Moje3Hee: acCIMpUH WIH YIICApHUH.



Ilepexucs Bompopoaa u ruzapornepur. CBOMCTBa MEPEKUCH BOJOPOAA.
[lepmaHranaT Kayius, MapraHLOBOKHCIBIN KaJlWd, OH )K€ — «MapraHioBka». HeoObluHble CBOICTBa
MapraiiuoBKU. Kakyro olacHOCTh MOXKET MPEACTABIATh MapraHIlOBKa.
Hyxna nu B toMarineit antedyke 60pHas KACIOTa.
Crapsle JiekapcTBa, Kak ¢ HUMH MOCTYIUTb.
UYero He XBaTacT B Ballled aNTCUKe.

Ilpakmuueckan paooma Ne 17: V3ydeHne TEKCTUIBLHBIX BOJIOKOH 1O KoJuiekiuu. [Ipocreiimue
CTIOCOOBI OTIPEICIIEHUS THUTIA BOJIOKHA.

Ilpakmuueckan paboma Ne 18: Y nanenue msrTeH.

Ilpakmuueckas padoma Ne 19: Y naneHuie HakKUIU ¢ SMATMPOBAHHON MOCY/BI U IPEJOTBPAIECHNE
e€ oOpa3oBaHus (JIOMAITHHI YKCTIEPUMEHT).

Ilpakmuueckasn paboma Ne 20: HeoObIYHBIC OTIBITHI.

HJ'laHl/IpyeMble pe3yJjbTaThbl

JIMYHOCTHBIE U METATIPEAMETHBIE PE3YJIbTATbI OCBOEHUS KYPCA
MMPOT'PAMMBI

CucTeMHO — JesTeNHbHOCTHBIN TIOJIX0/1, JISKAIIUN B OCHOBE CTaHAapTa, IPEAINoIaraer:

- OIpeJeNIeHHe IeTU M OCHOBHOTO pe3yjbTaTa 0Opa3oBaHUS KaK BOCIIUTAHME U PA3BUTHE
JUYHOCTH OOYyYaIOIIUXCs, TO3TOMY CTaHJIApT YCTAaHABIMBAeT TpPeOOBaHUSA K pe3ylibTaTam
00yJaroIIMXCsi HE TOJIBKO MPEAMETHBIM, a B TIEPBYIO 0YePEIb TUIHOCTHBIM U METAIIPEIMETHBIM.

MeramnpeaMeTHbBIE  PE3YIIHTATHI MPEACTABISAIOT  COOOM OCBOEHHBIC OOYJaIOITUMUCS
YHUBEpCaJbHbIE Y4eOHbIC MACHCTBUS (TIO3HABATENbHBIC, PETYISITUBHBIE W KOMMYHHKATHBHBIC),
o0ecreunBaroIue OBJIaJACHUE KIIOYEBBIMUA KOMIIETEHIIUAMHE. JIMUHOCTHBIEC Pe3yIbTaThl MPEACTABISIOT
co00# ocBOEHHBIE TUYHOCTHBIE Y Y /1.

OcBoeHne MporpaMMbl 00yUYAIOIIUMHUCS TTO3BOJIUT MOJTYYUTh CIASAYIOMINUE PE3YIbTaThI:

- B cdepe pa3ButHs JTUYHOCTHBIX YHHBEPCAJbHBIX YUeOHBIX JIeiCTBUIl CO3/1aTh YCIIOBHS
U1t POPMHUPOBAHUS:

* OCHOB COIMAIbHBIX KOMIIETEHIUH (BKJIIOYash 1EHHOCTHO-CMBICIOBBIE YCTAHOBKU H
MOpaJIbHbIE HOPMBI, OTIBIT COIUATBHBIX U MEKINYHOCTHBIX OTHOLLIEHUH);

* TOTOBHOCTH M CIIOCOOHOCTH K MEPEX0Iy K caM0o00pa30BaHUIO HA OCHOBE y4eOHO-

M03HABaTEIbHONW MOTHBALINY.

- B cdepe pazBuTH KOMMYHUKATHBHBIX YHHBEPCAJIbHBIX Y4eOHBIX AelCTBUI mporpamma
CIocoOCTBYeT:

* popMuUpOBaHUIO IEHCTBUI MO OpPraHU3allvy U MJIAHUPOBAHUIO YU€OHOTO COTPYIAHHYECTBA C
yUUTEJIEM M CBEPCTHHKAMH, yMEHUN paboTaTh B TpyIIe U NPUOOPETEHUIO OMBbITa TaKOW paboThI,
MPAKTUYECKOMY OCBOCHHIO MOPAJIBbHO-3TUYECKMX W IICUXOJOTUYECKUX MPUHIUIOB OOIIECHUs U
COTPYJHHYECTBA;

* IPAKTUYECKOMY OCBOEHUIO YMEHUH, COCTABISIONINX OCHOBY KOMMYHUKAaTUBHOMN

KOMIIETEHTHOCTH: CTaBUThb U pelmaTh MHOTO0Opa3Hble KOMMYHUKATHBHBIC —3aJauu;
JeMCTBOBATh ¢ YY4ETOM TO3MIMU JPYTOrO U YMETh COTJIACOBBIBATh CBOU JCHCTBHS; YCTAHABIUBATH U
MOJJIEP>KUBATh HEOOXOAUMbIE KOHTAKTHI C APYTUMH JIOJbMU; YIOBIECTBOPUTEIHHO BJIAJIETh HOpMaMU
Y TEXHUKOU OOIICHHUS.

- IlpuoputeTHOE€ BHUMAaHHE YIEISIETCS IMO3HABATEIbHBIM YHHMBEPCAJILHBIM Y4eOHBIM
NeHCTBHUAM:.

* MPAKTHUYECKOMY OCBOCHHMIO OOYYarOIIMMHCS OCHOB MPOEKTHO - MCCIEA0BATEIhCKOM
JeSITEeNbHOCTH;

* MPaKTUYECKOMY OCBOCHHIO METOJOB TMO3HAHHS, HCIOJB3YEMBIX B Pa3IMYHBIX 00JacTIX
3HaHHUS U cdepax KyIbTypbl, COOTBETCTBYIOIIETO MM HHCTPYMEHTApHUs M TMOHSATHIHOIO ammapaTta,
peryinspHomMy oOpalieH!I0 B Y4eOHOM Ipoliecce K MCIOIb30BAaHUIO 00IIEeyuYeOHBIX YMEHHM, 3HAKOBO-
CUMBOJIMYECKUX CPEJICTB, IIMPOKOTO CIIEKTPA JOTHUECKUX IEHCTBUIN U OMEpaIIHii.

- B chepe pazBuTHs peryJjsiTUBHbIX YHHBEPCAIbHBIX Y4eOHBIX AeiicTBHI TPUOPUTETHOE
BHUMaHUE ynensercs (GOpMUPOBAHMIO ACUCTBHU IeJernojaranus, BKIIOYas CIOCOOHOCTh CTaBHUTH
HOBBIE YUeOHBIE IIeNI U 33]a4H, TUTAHUPOBATh UX PeaTH3aIlHIo.

- B cdepe pa3BuTHs MIIaHMPYyeMbIX BOCIUTATEIbHBIX Pe3yJbTAaTOB Kypca:



Ilepsviii ypogenv pe3ynomamos - TPHOOPETEHUE UIKOJbHUKAMHM COLMAIBHBIX 3HAHUH U
HpCI[CTaBJIeHI/Iﬁ 0 XUMHUYCCKUX TCXHOJIOTUAX, O 3HAYCHHUEC XMMHUU B COBPCMCHHOM MHUPEC, PA3JIMIHBIX
TCXHUKAX M BHAAX HMCKYCCTBA, HCIIOJIB3YIOIIUX HOOCTHIKCHUSA XUMHUH, MOHHUMAHHA HUX COL[I/I&JIBHOﬁ
3HaYMMOCTH B TIOBCEAHEBHOW >XM3HU. /I JOCTMKEHHS JAQHHOTO YPOBHS pe3yJabTaTOB 0coboe
3HAa4YCHUEC HMCCT B3aI/IMOI[€I\/'ICTBI/Ie Y4d€HUKAa CO CBOHMMHU YUUTCIISIMU KaK 3Ha4YuMMBIMH JII HECIO
HOCUTCIIAMHU COLIUAJIBbHOI'O 3HAHUA U IIOBCCAHCBHOI'O OIIBITA.

Bmopoii yposenv pezyrvmamos - HopMHUpOBaHHE MO3UTHBHOTO OTHOILICHHS IIKOJBHUKOB K
0a30BBIM IICHHOCTAM oOmiecTBa (4enoBeK, ceMbs, OTedecTBO, MNPHPOJA, MHp, 3HAHUS, TPYH,
KyJlbTypa), YBaXKEHUS K JyXOBHO-HPABCTBEHHBIM ILIEHHOCTSIM B IMPOIECCE KOMIUIEKCHOTO OCBOCHHMS
nporpaMmbl, OCMBICIICHHOT'O IIOHMMAHUSA POJIM U 3HAYCHUS KYJIBTYPBI B )KM3HU Hapoadd, HCHHOCTHOI'O
OTHOIICHUA K COHH&JII:HOfI PCAITBHOCTU B LCIIOM. I[JI?I AOCTWIKCHUSA OAHHOI'O0 YPOBHS PE3YyJIbTATOB
0c000€ 3HaYEHHE HMMEET PaBHOIIPABHOC BBaI/IMOI[eI\/JICTBI/IG IOKOJIbHUKA C JPYrMMHU IIKOJIbHUKAMHU Ha
YPOBHE KJIacca, IIKOJIbl, TO €CTh B 3AILMILEHHOM, IPY>KECTBEHHOM €My COLMAJIbLHOMN CpELE.

Tpemuii yposenv pe3ynbmamog - TOJIYYEHHE IIKOJbHUKAMM OIbITA CaMOCTOSTEIbHOIO
COLIMAJIHOTO JIEWCTBHUSA, pa3BUTHE TBOPUYECKOTO MOTEHIIMAa JIMYHOCTU B MPOIIECCE UCCIEIOBAaHUS U
peain3aly TBOPUYECKUX NMPOEKTOB — UCCIIE0BATENbCKON paboThl. J{i1s1 JOCTHKEHMS] JAHHOTO YPOBHS
pe3yabTaToB 0c000€ 3HAUEHHE MMEET B3aUMOJICHCTBUE IIKOJIBHUKA C COLIMAIbHBIMU CYOBEKTaMU 3a
MpeielaMy LIKOJIbI, B OTKPBITOM 00I1IeCTBEHHOM cperie.

Cucrema OTCIeXMBAHUS U OLICHUBAHUS PE3yJIbTaTOB 00y4EHUS IIKOJIBHUKOB IPOXOJIUT Yepe3
ydacTue uX B Oeceslax Mo pa3HbIM T€MaM, y4acTHUe€ B Hay4yHO — UCCIIEJOBATEIbCKUX KOH(EPEHIUIX 1
KOHKYpCax HCCle0BaTeIbCKUX paboT, peaau3aliio UCCIeI0BaTeIbCKUX MPOEKTOB.

Bce oOyuaromuecs B TeueHHE MOCEUICHMs 3aHSATHIl BBIOMPAIOT TeMy  MCCIEAOBAHUS U
BBITIOJIHSAIOT UCCIIEI0BATENbCKYIO paboTy, KOTOpas Mpe/cTaBiseTcss Ha HToropoi koHdepenuu. Ilpu
3TOM BO3MOXXHO BBITNIOJHEHHE TBOPYECKOTO OTYETAa KaK MHAMBUAYaIbHO, TaK W B rpymnmne u3 3-4
YeJI0BEK.

®opmupoBanue YVY]l BbicTynmaeT Kak 1Ieib 0Opa3oBaTeNpHOTO Ipoliecca, a HX
chopMUPOBAHHOCTH OmpeaesseT ero 3pPeKTHBHOCTS.

Opranmaunonno-neuaromqecmle ycioBus

YcioBus peaau3anuu NporpamMmbl
JIst peanu3anuy mporpaMMbl UCTIONIB3YETCsl KaAOMHET XUMUH, (GU3UKH, OMOJIOTHH.
[Iporpammy peanusyert yuutenb xumun MensamneBa Mapuna [lerpoBHa (0Opa3oBaHue BhICIIEE
[eIarOrMYECKOe, MeJarorndeckuii crax — 23 roja).
CanuTapHoe U TEXHHUYECKOE COCTOSHUE KaOMHETa COOTBETCTBYET CAaHUTAPHBIM HOpMaM H
MpaBUJIaM TEXHUKH 0€30MacHOCTH.
B o6opynoBanue kabuHeTa BXOAST CIEAYIOIINE TEXHUYECKUE CPEICTBA O0YyUESHHUS:
e DKpaH
e  MylnbTUMEIUINHBIN TPOEKTOP.
e AKYCTHYECKHE KOJOHKH.

Metoauueckue nocodue yaurens

Pecypcerl cetn MaTepHer

JnmakTMuecKkui, pa3laTOuHbIN MaTepua
Hayuno-nonynsipuast aureparypa
MynbsTUMeaniiHbIE 00yYaroIfe MPorpamMMBbl.

MarepuanabHO-TEXHHUECKOE 0OecieueHHe:
nabopaTopHoe 000opynoBaHue (IOCY/a, PEaKTUBBI, TECT-KOMIUIEKTHI, TECT-CUCTEMBI, PEaKTHBBI U JIp.),
[Mudpossie 1aboparopuu.
®opMbI ATTECTAIMH/KOHTPOJIS

Bxooswuii xonmponws: ompenereHUWe YpOBHS 3HAHWM, yMEHHH, HaBBIKOB B BuIE Oecern,
MPAKTUYECKUX pabOT, BUKTOPUH, UTP.

IIpomedcymounvlii KOHmMpoab: KOJUIEKTUBHBIA aHalIM3 KaXIOW BBINOJHEHHON palboThl
caMoOaHaJlu3; IpoBepKa 3HAaHUH, YMEHU, HABBIKOB B X0/1¢ Oece/ibl.



Hmozoeulii koHmMpoab: TPE3CHTAIIMM TBOPYECKUX W HCCIIEIOBATENbCKUX paboT, ydacTue B
BBICTaBKaX U MEPONPUATHIX, YUACTHE B KOHKYPCAX MCCIIEOBATEIBCKUX PadOT.

@opMBI IPOBEPKHU YCBOCHHUS 3HAHUI

HToroseie BbICTaBKU TBOPYECKUX PadOT;

[MopTdonmo, mpe3eHTannu, OTUYETHl HCCIIEI0BATEIBCKON AEATEIHOCTH;

VYdacTre B KOHKypCax HCCIeI0BaTeIbCKIX padoT;

[Ipe3enTaryst UTOTOB PabOTHI.

Kpurepuu onieHkn 3HaHUM, yMEHUI U HaBBIKOB

Huszkuti ypoeens: ynOBIETBOPUTENBHOE BJAaJICHUE TEOPETUYECKOW MHpOpManueill 1mo temam
Kypca, YMEHHE I0JIb30BaThCs JUTEPATYpOU NpPU MOArOTOBKE COOOIIEHMH, yJacTHE B OpraHu3aliu
BBICTaBOK, AJIEMEHTapHbIE MIPEICTABICHUS 00 UCCIEN0BATEIbCKOM NEATENIbHOCTH, IACCUBHOE Y4acTHe
B CEMHUHapax.

CpedHuil ypogensb: NOCTATOYHO XOPOIIEe BIAJICHUE TCOPETHYECCKON MH(OpManuen mo Kypcey,
YMEHHE CHUCTEMaTH3UpPOBATh M MOAOUPATh HEOOXOAUMYIO JUTEPATypy, IPOBOJIUTH HUCCICAOBAHUS H
ONPOCHI, UMETh MPECTABIEHUE O YI€OHO — HCCIIE0BATEIbCKON NE€ATENbHOCTH, YUacTHE B KOHKypcaXx,
BBICTaBKax, OpraHU3alluu 1 MPOBEJIECHUN MEPOIIPUATHH.

Buvicoxuii yposenv: cBOOOAHOE BIAJCHUE TEOpPETHUYECKOW HH(poOpMalued Mo Kypcy, yMEHHE
aHAJIM3UPOBATh JIUTEPATypHble UCTOYHUKU U JAaHHbIE MCCIIEI0BAHUN U ONPOCOB, BBIABIATH MPUUYNHBI,
noAOUpaTh METOJbl HCCIEIOBaHUS, MPOBOJUTH Y4YEOHO — MCCIEI0BATENIbCKYIO JESTENbHOCTD,
aKTUBHO MPUHMMATh y4acTHE B MEPOINPUATHUSAX, KOHKYpCaX, MPUMEHAThH MOJIyYEHHYIO HH(OpMaLHIO
Ha IPaKTHKE.
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. http://www.en.edu.ru/ EcrecTBeHHOHay4YHBII 00pa30BaTEIbHBIN MOPTAIL.
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. http://grokhovs.chat.ru/chemhist.html BceoOmiass ncropuss xumun. Bo3HMKHOBeHHE U

pa3BuTHE XUMUHU C IpeBHeWux BpemeH 10 X VII Bexka.



