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. IOSICHUTEJIBHAS 3AITUCKA

JlononauTtensHas 001eoopa3oBarenbHas nporpamMmma « XuMUsi BOKpYT Hac» CO3/1aHa,
YTOOBI B MPOILIECCE MOJYYEHHUS JONOJHUTEIBHOTO XMMHYECKOro 00pa3oBaHUs ydalluecs
OpUOOpENM XMMHUYECKHE 3HAHUS O 3aKOHaX U TEOpHUsAX, OTPaKAOIIMX OCOOEHHOCTU
XUMHYECKOH (OPMBI JIBIXKEHUS MaTepuu, MPUOOpENr YMEHHS U HABBIKM B IOCTAaHOBKE
XUMHUYECKOTO IKCIIEPUMEHTA, B pab0OTE C HAYYHOU M CIIPABOYHOM JIUTEPATYPOMl, HAYUUIIHCH
JieraTh BBIBOJBI MPUMEHUTENBHO K KOHKPETHOMY MaTepuanly U Oojee OOIIHe BBIBOIBI
MHPOBO33PEHUYECKOT0 XapaKTepa.

JlanHas mporpamma mnpeiHa3HadeHa JJisl yyauuxcs 8 Kiacca, M03BOJIAET PACIIMPUTD
U yIIyOUTh y y4alluXcsl MPaKTHYECKOe MPUMEHEHHE MOTYUYCHHBIX TEOPETUUECKUX 3HAHUI
M0 XUMHH.

[Iporpamma paccuntana ©Ha 17 yueOHbIXx uacoB (0,5 dYacoB B HeEAEN0),
OpUEHTUPOBAHA Ha yriayOJeHHe U pacUIMpeHre 3HaHUM, Ha pa3BUTHE JHO003HATENLHOCTH U
MHTEpEeca K XUMUH, Ha COBEPIICHCTBOBAHUE YMEHUH yJaluxcsi o0pamarbesi ¢ BEIECTBAMHU.

Peanuzanus kypca BO3MOXKHA TIpU OCHAIIEHWU IIKOJBHOTO KaOMHETa XUMUU
coBpeMeHHbIMU Tiprbopamu U LudpoBoii (koMmmbroTepHOi) Jadboparopueit LlenTpa «Touka
pocTay.

Buenpenne oGopynoBanust Llentpa «Touka pocta» MO3BOJIUT Kaye€CTBEHHO H3MEHHUTH
nporecc OO0y4eHHs] XMMHH, CIOCOOCTBYET  Pa3BUTHIO y OOYYaIOIIUXCS €CTECTBEHHO-
HAay4yHOM,  MareMaTuyeckod,  HMHQPOPMALMOHHOW  TIPAMOTHOCTH, dbopMupoBaHUs
KPUTUYECKOTO U KPEATHBHOTO MBIIIJIEHUS, COBEPIICHCTBOBAHUIO HABBHIKOB €CTECTBEHHO-
HAyYHOUM HANpPaBIEHHOCTH, a TAKXKE JJIsl MPAKTUYECKON 0TpabOTKH y4eOHOro MaTepuaa 1mo
y4eOHbIM npeameTam «Dusnkay, «Xumusny, «buomorus.

KonnuecTBeHHbIE 3KCMEPUMEHTHI MO3BOJIAT MOJNYy4YaTh JIOCTOBEPHYI HHGMOpMAIHIO O
NPOTEKaHWHU TE€X WM HMHBIX XMMHUYECKHX Mpolieccax, o cBoicTBax BemiecTB. Ha ocHoBe
MOJIYYCHHBIX AKCIIEPUMEHTABHBIX JaHHBIX O0ydaeMble CMOTYT CaMOCTOSITENIBHO JeNiaTh
BBIBOJIbI, 00O0OILIATh PE3yNbTAThI, BBISBIATH 3aKOHOMEPHOCTH, YTO OJHO3HA4YHO Oyner
CIOCOOCTBOBATH MOBBIIIICHUIO MOTUBAITUU O0YUYEHUS ITKOJIHLHUKOB.

IleHHOCTH MPOrPaMMBbI 3aKIHOYAETCA B TOM, YTO YYalllMEeCs] C MOMOILbIO TPOEKTHO-
UCCIIEA0BATENbCKOM TEXHOJIOTMM TOJIydaT BO3MOXHOCTb IIOCMOTPETh Ha pa3juvHbIe
npoOJeMbl ¢ TIO3UIMH YYEHBIX, OIIYTHTh BECh CHEKTP TPeOOBaHUM K HAYIHOMY
HCCJIEIOBAHUIO.

AKTYaJIbHOCTH TPOrpPaMMbl B TOM, YTO OHA CO3JA€T YCJIOBHUS NJis COLIMAIBHOIO,
KYJIbTYPHOTO W TpO(eCCHOHAIBHOIO CaMOOIpeIeeHUsl, TBOPUYECKOW caMopeaan3aluu
JUYHOCTH peO&HKa, (HOPMUPOBAHUS XWMHUUYECKOM TPAMOTHOCTH. 3HAHUS U YMEHHS,
HEOOXOIMMBIC JJII OpPTaHMU3AIMN UCCIIEIOBATEIBCKON ACSITEIBHOCTH, B OyIyIIeM CTaHyT
OCHOBOW 7151 OpraHu3allii Hay4YHO-HCCIIEI0BATENbCKOM IEATEIbHOCTH B By3aX, KOJUIEKAX,
TeXHUKYMax U T.1.

JlaHHBIN KypCc OXBaThIBAE€T TEOPETUUYECKHE OCHOBBI XHMHH U MPaKTUUYECKOE
Ha3HAYCHUE XMMHUYECKHUX BEIECTB B MMOBCEIHEBHOM XKM3HU MO3BOJISIET PACIIUPUTH 3HAHUS
00y4JaroIIUXCs 0 XUMUYECKUX OMBITAX, CIIOCOOCTBYET OBJIAJICHUIO METOAUKAMU TIPOBEICHUS
AKCIIepUMEHTOB. [IpakThueckas HampaBICHHOCTh HM3Y4aeMOTO  MaTepuayia  JenaeT
JTAHHBIA KYypC OYEHb aKTyallbHbBIM.

B xone BwimonHEHHsI 71a00OPATOPHBIX M MPAKTUYECKUX PabOT y OOydaromuxcs



dbopMupyeTcs yMeHHE NPaBUIBHO, aKKypaTHO M OepexHO padoTaTb C XUMHUYECKUMHU
peakTuBaMH M Ja0OpaTOpHOM MOCyAOW. OTO BaXXHOE MPAKTUYECKOE yMEHHE
HEo0X0IUMO JIF000OMy uenoBeKy. BbllosiHeHHe 1a00paTopHBIX pabOT pa3BUBAET YMEHUS
HAOM01aTh ¥ OOBACHATH XUMHUYECKUE SIBJICHUS, aHATU3UPOBATh M JENaTh BBIBOJABI O
NPOBEJICHHBIX OIBITaX U 3KCIepUMEHTax. [lpu pazpabomke npocpammvl akyeHm Oenancs
HA 80MPOCHI, KOMoOpble 8 0A3080M Kypce XUMUU OCHOBHOU WIKOJNbL PACCMAMPUBAIOMCS
HeO00Cmamo4Ho HNOJHO UMY HEe PACCMAMPUBAOMcs Cco8cem. 3adauu U YNpadCHeHUs
no00bpansbl makx, 4mo 3aHAmMus NO UX OCMBICIEHUI0 U peueHUuro npoxoosm Jaudo
NApannieirbHo ¢ U3yYaemMblM HA YPOKAX Mamepuaniom, aubo Kak HNosmopeHue yice
NONYYEeHHBIX 3HAHUU.

OranvurtesnbHas ocobeHHocTh [IporpaMmbl OT yXe CYIIECTBYIOIIUX B TOM, UTO
B Hell ynensieTcst 00JbIlIoe BHUMAHUE MPAKTUUECKON eI TEIbHOCTH 00yUYaroInuXCsl.

Kypc nmaer BO3MOXXHOCTH B JOCTYNMHOM (pOopME MO3HAKOMHUTHCS C XUMHUYECKUMU
BEIIECTBAMHU OKPYKAIOUIMMH YYalllUXCsl, MPUOOPECTH OMBIT paboThl B XMMHYECKOU
1abopaTopum, OKYHYThCSI B MUP XMUMHH BEHIECTB U MaTEpPHAIOB, XUMHYECKHX OIBITOB,
HAy4YUTHCS BBLACIATH TPOOJIEMY U HAXOAUThH IyTH PELICHUS Yepe3 SIKCIIEPUMEHT.

IIpakTHyeckasi 3HAYMMOCTb TPOTPAaMMBbl 3aKIIIOYAETCA B TOM, YTO C MOMOIIbIO
MPOEKTHO-UCCIIEIOBATEIbCKONM TEXHOJIIOTHH yJIA€TCsl aKTUBU3UPOBATh Pa3IHuHbIe (PaKTOPHI:
TEOPETUYECKUE 3HAHUS 10 TOMY WJIM MHOMY KypCy, MPaKTUYECKUH ONBIT 00ydaeMbIX, HX
CIIOCOOHOCTh BBICKa3bIBaTh CBOM MBICIH, HWJEH, MPEAJIOKEHUS, YMEHHUE BBICIYIIATH
IbTEPHATUBHYIO TOUYKY 3PEHUS, U apTYMEHTHPOBAHO BBICKA3aTh CBOIO.

C mnomompl 3TOro MeTroAa oOOydaromyde IoJy4aT BO3MOXKHOCTh TIPOSIBUTH H
YCOBEpUICHCTBOBATh AHATUTUYECKHE M OIICHOYHbIE HABbIKM, HAY4YUThCS paboTaTth B
KOMaH/ie, IPUMEHSTh Ha MPAKTUKE TEOPETUUECKUI MaTepHall.

HoBu3zna nanHoit IIporpaMmsl  COCTOMT B  JIMYHOCTHO-OPUEHTUPOBAHHOM
o0ydyenuun. J{nsg kaxaoro oOydYaromerocss CO3Jal0TCs YCIOBUS HEOOXOAUMBIE IS
PacKphITUS U peaju3allid €ro CHOoCOOHOCTEH € HUCIOJb30BAHMEM pa3IUYHBIX METOJIOB
o0yueHus U COBPEMEHHBIX NEAArorMueckuX TEXHOJIOTMH: METOJ MPOEKTOB,
UCCIIeZI0BATEIbCKUE METO/Ibl, MH(OPMAIIMOHHBIE TEeXHOJOruu o0ydeHus. Mcnonb3zoBanue
o0opynoBanus 1eHTpa «Touka pocta» co3naer 0azy Uil CaMOCTOATEIBHOTO YCHEIIHOTO
YCBOCHMSI HOBBIX 3HAHHWM, TPH KOTOPBIX KAXIBIM 0OydYarouuiics mpuiaraer
COOCTBEHHbBIE TBOPYECKHE YCWIHMS M HHTEIUIEKTYalbHble CHOCOOHOCTH. DTO IO3BOJISIET
CTpOUTh O0O0y4YeHHe ydamuxcss 9 KIaccoB C Y4E€TOM MAaKCUMAaJbHOTO MNPUOIMKEHUS
npeaMeTa XMMHUH K MPaKTHYEeCKONH CTOPOHE JKU3HH.

Ilenarornueckas nesaecoodpasnocTs IIporpamMmbl 3akirogaeTcss B TOM, OHa
OoTBeyaeT MNOTpeOHOCTAM  oOmecTBa ©  0Opa3oBaTeNbHBIM  CTaHAApTaM  OOIEro
oOpa3oBaHusi B (GOPMHUPOBAHUU KOMIIETEHTHOW TBOPUYECKON JIMYHOCTH.

[IporpamMmma BKJIIOYAET TEOPETUUYECKYHD M  MPAKTHUYECKYID MOATOTOBKY K
U3YYEHHMIO BEIIECTB, C KOTOPBIMU CTAJIKUBAEMCS Ka)KIbl JI€Hb, COCTOSIIIYI0O B OCBOEHUU
NpaBWJI TEXHUKH OE30MACHOCTUM W TMEpPBOMl MOMOIIM, NpaBMil pabOThl C BEIIECTBAMH.
3HauuTenbHas poib B IIporpamMme OTBOAMTCS XMMHUYECKOMY 3KCIEpUMEHTY. braromaps
TOMy oOOydaromuecss NPUOOPETAOT MOTHUBALMIO M HMHTEPEC MaJIbHEHIIEro W3Yy4eHUs
npeaMera.

CopepxaHue NmporpamMMbl OMNpeNeNsieTcsl ¢ y4€TOM BO3PACTHBIX OCOOEHHOCTEH
00yJaromuxcs, MUPOKUMHU BO3MOKHOCTSIMHU COIMAIN3ALIMH B TIPOLIECCEe OOIIEHUS.

Henp kypca: pacmupeHue M YINIYOJIGHHE 3HAaHUM 10 MpPEaMETy, CO3[aHue
BOCIUTBIBAIONICH Cpe/ibl, 00ECIEeUNBAIOICH AKTUBU3ALNIO MHTEIUIEKTYalbHBIX WHTEPECOB



y4daluxcsi B CBOOOJHOE BpeMs, pa3BuUTHE 3JI0pOBOIA, TBOPUECKH  pacTyllen
JUYHOCTH, TOATOTOBIECHHON K KM3HEJEATEIIbHOCTH B HOBBIX YCIIOBHUAX, CIIOCOOHOM Ha
COLIMAJIBHO 3HAYUMYIO TPAKTUYECKYIO JAESITENbHOCTb, PEAIN3ALHI0 J00POBOIBUECKHX
UHUIUATHB.

3agaum Kypca:

— copMHpOBaTh TPAKTUYCCKHE YMEHUS M HABBIKU: HaONOIaTh U OOBSICHATH
XUMUYECKUE SIBJICHUS, IPOUCXOMISIINE B TPUPOJAE, OBITY, paboTaTh C BeHICCTBAMH,
BBITIONTHSTH XUMHUYECKHE OIBITHI, COOJIFO/1ast TpaBujla TEXHUKHA O€301IaCHOCTH;

— MOKa3aTh CBSI3b XUMUHU C IPYTUMH HayKamu ((usuka, OUoIorus);

— pa3BUBaTh IMO3HABATEIbHBIE WHTEPEChl M HWHTEIUICKTYyaJbHBIC CIIOCOOHOCTH B
IpoIecce MPOBEICHUS XUMHUYECKOTO JKCIEPUMEHTA, CaMOCTOSITEIEHOCTh MPHOOpPETECHUS
3HaHUH B COOTBETCTBUM C BO3HHUKAIONIMMH >KU3HCHHBIMH TOTPEOHOCTSAMH; Y4eOHO-
KOMMYHUKAaTUBHBIC YMCHUS; HABBIKU CAMOCTOSITSIILHON PadOoTHI.

Il. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA COAEPKAHUSA
KYPCA BHEYPOUHOM JEATEJIBHOCTH

JIMYHOCTHBIMH Pe3yJIbTATAMU SBJISIOTCS:

— 8 YEHHOCMHO-OPUEHMAYUOHHOU Cc¢hepe: TyBCTBO TOPJIOCTH 3a POCCHUCKYIO HAyKY,
OTHOIIICHHE K TPYY, LIEJICyCTPEMICHHOCTh, CAMOKOHTPOJIb K CAMOOIICHKA;

— 6 mpyooeoll c¢hepe. TOTOBHOCTh K OCO3HAHHOMY BBIOOpDY JajbHEHINICH
00pa30oBaTeIbHON TPACKTOPUH;

— 8 NO3HABAmMenbHOU cghepe: MOTUBALAS YYCHHUS, YMCHHE YIPABISATH CBOCH
MMO3HABATECILHON ACATEIILHOCTH.

IIpeaMeTHBIMH pe3yJabTaTaMH OCBOCHHS IIPOTPAMMBI SIBJISIOTCS:

— 8 NO3HABAMENbHOI cihepe:

ONHKCHIBATH  JIECMOHCTPAIIMOHHBIE M  CAMOCTOSATEIBHO MPOBEACHHBIC XHUMHUCCKUE
AKCIIEPUMEHTHI; KJIaCCU(DUIIMPOBATh H3YUECHHBIC OOBEKTHI U SBJICHUS;

JaBaTh OINPEICICHUS U3YUCHHBIX TOHITHIA;

OIMHKCHIBATh M Pa3NyaTh W3YYCHHBIC BEIECTBA, PUMECHSICMBIC B MOBCEAHEBHOMN KHU3HH,
CTPYKTYPHPOBATh M3yYCHHBIH MaTepHal U XUMHUYECKYI0 MH()OPMAIIUIO, TOJYUCHHYIO U3
JPYTUX UCTOYHUKOB,;

JeNaTh BBIBOABI M YMO3AKIIIOUCHHUS M3 HaOJIOICHHUI;

6e30macHo 00pamaTbCs BEMECTBAMHU.

— 8 mpy0oo0soll chepe:

IUIAHUPOBAaTh M OCYIIECTBIATH CaAMOCTOSATEIBHYHO paboTy 1O TOBTOPEHUIO U
OCBOCHUIO TEOPETHUYECKOM YaCTH,

IUTAHUPOBAaTh W TPOBOJUTh XMUMHUYECKUH SKCIEPUMEHT; HCIOJb30BaTh BEIIECTBA B
COOTBETCTBUU C UX MPEAHA3HAYCHUEM U CBOMCTBAMHU.

— 8 YEHHOCMHO - OPUEHMAYUOHHOU Chepe:

aHAJIM3UPOBATH U OICHMBATh MOCJICIACTBHS Ui OKPYXKAIOIICH cpelbl OBITOBON
Y MPOU3BOJICTBEHHON  JICATEIIBHOCTH YEJIOBEKa.

— 8 chepe bezonacHocmu HCU3HEOEeAMENTbHOCHIU.

OKa3bIBaTh IMEPBYIO TIOMOIIL TIPU OTPABJICHUAX, OXKOrax MW JPYyruxX TpaBMax,
CBSI3aHHBIX C BEIECTBAMH U JJA0OPATOPHBIM 000PYIOBAHHEM.



MetanpeaMeTHBIMU Pe3yJIbTATAMM SIBJISIOTCS:

— YMEHHME OINPEEINIATh CPECTBA, FEHEPUPOBATH UEH, HEOOXOIUMBIE JJI UX peaTU3alliu;

— BJAJECHUE YHUBEPCAIbHBIMU €CTECTBEHHO-HAYYHBIMU CIIOCOOAMM JI€ATEIbHOCTH:

U3MepeHue, HabIoICHUE, IKCIIEPUMEHT, Y4eOHOE UCCIIEIOBAHNUE;

— YMEHHUE ONpEeNeNsaTh LEIN U 3aJauu JEATEIbHOCTH, BBIOMpaTh CpPEACTBAa pealln3aliu

LEJIM U IPUMEHSTh UX Ha MPAKTHKE;

— WCIOJIb30BATh Pa3IUYHbIC UCTOYHHUKH JIJIs1 TOJYYCHHUS] XUMUUYECKOU HH(OPMAIIHIH.

OcBoeHue MporpaMmbl BHEYPOUYHOW JAESITENIBHOCTH OOYYalOUIUMUCS TO3BOJIUT
MOJTYYUTh CIENYIOLIUE Pe3yIbTaThl:
B cepepe pazeumus nuunocmuwix yHUGEPCAIbHBIX YUEOHBIX OCUCHBUIL 8 PAMKAX:
Koenumuenozo kxomnonenma 6yoym cghopmuposamul:

— DKOJIOTUYECKOE CO3HaHUE, IMpPU3HAHHE BBICOKOM IIEHHOCTH >KM3HM BO BCEX €€

MIPOSIBJICHUSX; TIPABHII TOBEACHUS B UPE3BBIYANHBIX CUTYAIUSX;

— OCHOBBI COLMAJBHO-KPUTUYECKOTO MBIIIJICHUS, OpHEHTAlMsI B OCOOEHHOCTSX

COIIMAJILHBIX OTHOMIEHWI U B3aUMONECHCTBUM.

HesamenvrocmHnozo komnonenma 6y0ym cqhopmuposambvl:

— yMEHHE BECTHM [MaJor Ha OCHOBE pABHONPABHBIX OTHOLIEHWH U B3aWMHOTO

YBOKEHUSI U TIPUHSITHS;

— YCTOWYMBBIA TO3HABATEIbHBIM HWHTEPEC H CTAHOBJIEHHE CMBICI000pasyrolen

(GyYHKIIMY TTO3HABATEIHLHOTO MOTHUBA;

— TOTOBHOCTb BbIOOpa pOo(UILHOr0 00pa3oBaHHUA.

LenHocmuo2o U SMOYUOHATILHO20 KOMNOHEHMO08 6y0em chopMuposana:

— TOTPeOHOCTh B CAMOBBIPQXKCHHH U CaMOpEaTu3allid, COIUATHHOM

npu3HaHuu. OOy4aromuiics MOIyYUT BO3MOKHOCTH 7151 (POPMUPOBAHUSL:

— TOTOBHOCTH K CAMOOOPa30BaHUIO U CAMOBOCIUTAHHUIO;

— BBIPAKEHHOM yCTONYMBOM yueOHO-TT03HABATEIbHOW MOTUBALIMM U HHTEPECA K YUCHHUIO.
B cihepe pazeumusn  pecynamuenvix  YHUBEPCANbHBIX  YYEOHBIX  Oelicmeuil
ooyuarowuiica

Hayuumcsa:

— CaMOCTOSITEJIbHO aHAJIU3UPOBATh YCIOBUS JOCTHXKEHHMS 1E€IM Ha OCHOBE YyueTa

BBIJICJICHHBIX YUUTEJIEM OPUEHTUPOB JCHCTBUSI B HOBOM Y4€OHOM MaTepHaie;

— IIeJIeTIOIaraHuio, BKJIIOYasl MOCTAaHOBKY HOBBIX IIeJiel, MpeoOpa3oBaHue MPAKTUUECKON

3a/1aud B MO3HABATEIbHYIO;

— MJIAHUPOBATH MYTH JOCTHKCHUS IICJICH.

Tonyuums 603MONCHOCMb HAYUUMBCA:

— IpU IUIAHUPOBAHUM JOCTIDKEHHS 1€l CaMOCTOSTEIbHO M aJIeKBATHO YYUTHIBATH

YCIIOBUS U CPEJICTBA UX JIOCTHKEHUS,

— CaMOCTOSITEIbHO CTaBUTh HOBbIE YUeOHBIC LIEJIH U 33/1a4H.

B cgepe pazeumua noznaeamenvbHvIX  YHUGEPCATIbHBIX  YUEOHBIX  OelCmeull
odyuarowuiica
Hayuumca:

— IPOBOAUTH HAOJIOIEHUS ¥ SKCIIEPUMEHT 101 PYKOBOJICTBOM YUHTEJIS;

— OCHOBaM peanu3aluyi MPOEKTHO-UCCIe0BATEIbCKON JeATENbHOCTH;

— OCYIIECTBJISATh PACIHIUPEHHBIH TOWCK WH(OOPMAIMA C HCIOJIB30BAaHUEM PECYpPCOB

OMOIMOTEK U MHTEPHETA.

Tonyuum 603MoHCHOCMb HAYUUMBCA:



— CaMOCTOSATEJIbHO TMPOBOJUTH HCCIECIOBAaHUS HAa OCHOBE NIPUMEHEHUS METOJIOB
HaOII0/ICHUS U SKCTIEPUMEHTA;
— CTaBUTH MPOOIIEMY, apTyMEHTUPOBATH €€ AKTYyaJIbHOCTh;
— OpraHu30BaTh UCCIIEIOBAHKE C 1I€JIbIO MPOBEPKU TMIIOTE3HI;
— BBIJIBUTaTh TUIOTE3BI O CBSI3AX M 3aKOHOMEPHOCTSX MPOLIECCOB;
— JIeJlaTh YMO3aKJIIOUEHHUSI U BBIBOJIBI HA OCHOBE apryMEHTAIUH.
B cgpepe pazeumus KOMMYHUKAMUGHBLIX YHUBEPCATbHBLIX YUEOHBIX Oelcmeuil
ooyuarowuiica
Hayuumca:
— aJIecKBaTHO HCIOJIb30BaTb  PEYEBBIE CPEACTBA IS PEHICHUsT  Pa3IuyHbIX
KOMMYHHUKATHUBHBIX 3a]1a4; BJIAJIETh YCTHOW U MUChbMEHHON PEYbIO;
— aJIeKBaTHO MCIIOJIb30BaTh PeUb JJIs INIAHUPOBAHUSI U PETYJISIIMU CBOCH JCSITEIIbHOCTH;
— OpraHU30BBIBATH U IJIAHUPOBATH YUEOHOE COTPYIHUYECTBO C YUUTEIEM U CBEPCTHUKAMU;
— CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3bIBAHNUE;
— UHTETPUPOBATHCS B TPYINY CBEPCTHUKOB U CTPOUTH MPOJYKTUBHOE B3aMMOJICHUCTBUE
CO CBEpPCTHUKAMU U B3POCIBIMHU.
Tlonyuums 603MOACHOCMb HAYUUMBCAL:
— OKa3bIBaTh MOJJEPKKY U COJICUCTBHE TE€M, OT KOTO 3aBHUCHUT JOCTHIXKCHHE IICJIM B
COBMECTHOM JI€SITeIbHOCTH;
— OpaTh Ha ce0s1 MHUITMATHUBY B OPraHU3allUA COBMECTHOTO JICHCTBUSI.

I11. ®OPMbI OPTAHU3ALIMU U BUJIbl YYEBHOM JEATEJbHOCTH

B nmnponecce 3aHATHH BeAyMMMM METOJaMHU M TNPUEMaMU  OpraHU3alMH

NEATENBHOCTH yUaIIUXCs ABIISIOTCS:

— METOJl CIIyXOBOT'O BOCHPHUATHS U CIIOBECHON mepeaaun HHPOPMALUU; MPUEMBI:
pacckas, JeKuus, JUcKyccHs, 0ece/ia, BbICTYIICHUE;

— METOJI CTUMYJIMPOBAHMS U MOTUBALINY;

NpUEMbl: CO3JJaHUE CUTYallMu ycrexa, MOOUIPEHHE, BHIIOJHEHHWE TBOPUYECKUX 3aJaHUM,
co3faHue NpOOJIEeMHOM CUTyallMd, NPOTHO3MpOBaHUE Oyayuieil  JesiTelIbHOCTH,
KOPPEKTHOE IpebsBIIEHUE TPEOOBAaHUH, 3aMHTEPECOBAHHOCTh PE3yJIbTaTaMH PadoThl;

— METO/1 nepeaur HHPOPMAIMH € TTOMOIIBIO0 TPAKTUYECKON JeSITeNbHOCTH;

MpUEMBbl: COCTaBJIEHUE IIJlaHAa, TE3UCOB BBICTYIUICHUH, pEAaKTUPOBAHME, OLIEHWBAHUE
BBICTYIUICHU, COCTaBICHHE CXEM U TaOJIHII;

— METOJ1 KOHTPOJIS;

NpUeMbl: aHaIW3 BBICTYIUICHUH, HAaOJIOJEHUS, CAaMOOIIEHKa, OILIEHKa TpYIIIbI,
BBICTYIUICHUS Ha 3aHATHUSX, 3alllMTa IPOEKTA.

®opMbI OPraHu3anuu 00y4eHHUs:
®opmbl 00yUYeHHS: O4Has1, C IPUMEHEHUEM JICKTPOHHOTO OOYyUEHHS .
[Tpu mpoBeeHNN 3aHATUH HCTIONB3YIOTCS TPU (OPMBI PabOTHI:
— JEMOHCTpallMOHHas, Korja oOydalluuecs CIyHIaloT OOBsSICHEHUs T[ejarora U
HAOMIOAIOT 33 JIEMOHCTPAIIMOHHBIM 3KPAaHOM WJIM OJKpaHaMH KOMIBIOTEPOB Ha
YYEHHUYECKHUX pabOounX MECTax;
— (poHTanbpHas, Korja OOy4arolIuecss CUMHXPOHHO pabOTaloT MOJ YIpaBlIEHUEM
neaarora;
— caMOCTOsITeNbHAs, KOrja oOydarouiecs BBIOMHSIOT JabopaTopHylo paboTy B
TE€YEHUE YaCTH 3aHATHS.



IV. ®OPMbI KOHTPOJISA PE3YJIBTATOB OCBOEHUSA ITPOI'PAMMBbI

— BXxoasmuii KOHTPOJIb — ONpENEJICHUEe YpOBHS 3HAHWI, YMEHHI, HAaBBIKOB B BHJE
Oecell, MpaKTUYECKUX PaOOT, BUKTOPUH, UTP.

— IIpomMexyTOUHBII KOHTPOJIb: KOJUIEKTUBHBIA aHAIU3 Kak/10i BBIIIOJHEHHOW paboThl U
caMoOaHaJu3 ;poBepKa 3HaHWUM, YMEHU, HABBIKOB B X0J1¢ Oece/Ibl.

— HTOroBblii KOHTPOJIb: TPE3CHTAIMM TBOPYECKUX U  HCCIEJOBATENbCKUX  padoT,
y4acTu€ B BBICTABKaxX M MEPONPHUATHSX, yUaCTHUE B KOHKYpPCAX MCCIIEIOBATENICKUX padoT B
IIKOJIbHOM Hay4HOM OOILECTBE, IKOJOruueckoM obmiectBe. Dopmbl MOABEAECHHUS UTOTOB
peanu3anyy IporpamMmel.

* 'ToroBble BBICTaBKU TBOPYECKUX PadOT;

* [TopTdhonmo u npe3eHTauuu ¢ UCIeI0BATEIbCKON NEATEIbHOCTH;

* YyacTue B KOHKypCcax HCCIIe0BaTEeIbCKUX paboT;

V. COOAEP)KAHUE IMMTPOT'PAMMBI

PA3JAEJ 1.

MeTo/ bl T03HaHUS B XUMUU. DKCIIEPUMEHTAIbHbIE OCHOBBI XUMHH.

XuMus BUepa, CErojHs, 3aBTpa. TexHuka 6e30macHOCTH B kKabuHeTe Xxumuu. JlabopaTopHoe
o0opynoBanue. 3HAKOMCTBO C pa3fgaTOYHBIM OOOpPYJOBAaHUEM JJIsi MPAKTHYECKUX U
naboparopubsix padot. Ilocyna, ee Buabl U Ha3HaueHHE. PeakTUBBI U MX KJIacChl. MeTO b
no3Hanusa. OOpalieHre ¢ KUCIOTaMH, IeJI0YaMH, SIOBUTHIMU BelllecTBaMu. Mepbl nepBoi
MOMOIIM TPH XUMHUYECKUX O0XOraX M OTPaBJICHUSX. 3JHAKOMCTBO C O0OpYZOBaHUEM JIs
NPAKTUYECKUX U J1a00paTOPHBIX padboT

IIpakTnyeckas padora Ne 1 «/3yueHune cTpoeHus JIaMeHn»

Heb: 03HAKOMHUTBCS CO CTPOCHHUEM IJIAMEHU; MOHSATH, IJI€ B IUIAMEHHU «XOJIOJHAS YaCTbh,
a rje — camasi ropsidasi; OObsICHUTH MOSIBIIEHUE TEHU OT CBETA TUIAMEHH.

OO6opynoBaHue: cBeYa, TUTECIbHBIC IIUMIILI CTEKIISIHHAS TJIACTUHKA, CTEKIITHHAS TPyOOUKa,
JyYHUHKA, CITUYKHU.

—JIaGopaTopHbiii onbIT Ne 1 «M3MepeHue TemmnepaTypbl KHIEHUs] BOAbI ¢ MOMOUIbIO
AATYNKA TeMIlepaTypbl H TEPMOMETPa»

Heabp padoThl: NPOAEMOHCTPUPOBATH YYAIIMMCS PA3HUIY MEXIY KUAKOCTHIO U Ta3oM;
¢u3nyeckoe CBOWCTBO BEIIECTBA: TEMIIEPATYpPY KHUIICHHUS; BBECTH IHU(PPOBONH M3MEPHUTETH
TEMIIEpaTypbl B CpPAaBHEHUU C AaHAJIOTOBBIM; JaTh NPEACTaBICHUE O TOYHOCTH U
MOTPENTHOCTH TIprbdOpa.

Ilepeyens naT4yukoB nHM@PoOBOH Ja00pATOPMHU: JATYUK TEMIIEpPATypbl IUIATUHOBBIM.
JlonomHuTensHOE 000pyIOBaHUE: CTakaH XxuMudeckuit (50 mit), TepMomMeTp 1a00paTOPHBIN;
CIUPTOBKA; MITATUB JJA0OPATOPHBIN C KOJBLOM U CETKOM; MAaHOMETP (MOXHO MCHOJIb30BaTh
NaHHbIe, ToJyueHHble U3 HTepHeTa).

Martepuanbl U peakTHUBBI: CIUPT ATWIOBBIM WM CyXO€ roprouee; AUCTHUIUIMPOBAHHAS
BOJIA.

PA3JIEJI 2. IlepBoHayaibHbIe XUMUYECKHE MIOHATHSA.

XHUMUS KaK 4acTh €cTecTBO3HaHUS. BemecTBa m nx cBolicTBa. UMCTHIE BEIIECTBA U CMECH.
CrocoObl  OYMCTKM  BEIIECTB:  OTCTaMBaHWe,  (UIBTPOBAHHWE,  BBHIIAPHBAHME,
KPUCTAITU3ALUSA, TUCTWUIALUSA, XpoMaTorpadus. Ouznyeckue U XUMUYECKUE SIBJICHUS.
Xumuueckue peakuuu. [IpU3HaKM XUMHUYECKMX pPEAKUMKA U YCIOBHUS BO3HUKHOBEHHUS H




TEUEHUsT XHMHUYECKHUX peakuuil. ATOMbI M MOJEKYIbl. BellectBa MOJIEKYJISIPHOTO M
HEMOJIEKYJISIPHOTO CTpOeHMs. KadecTBEHHBII M KOJMYECTBEHHBIM COCTaB BELIECTBA.
[IpocTeie M CnOXKHBIE BEIIECTBA. XUMHUUYECKHAMN 3JIEMEHT.

—JlemoHcTpanmuoOHHbIN 3KcnepuMeHT Ne 1 «BblaeneHue W TMOIJIOIIEHMEe Temjaa —
NMPU3HAK XMMUYECKOH peakuum»

Heab padoThl: IPOJIEMOHCTPUPOBATD BBIICICHNE U NOTJIOIICHUE TEIlla IIPU XUMUYECKUX
peakusax. CBs3aTh IMOKa3aHUs JaTYMKA TEMIEPATYPhbl C OCSA3ATEJIbHBIMH OUIYIICHHUSIMU.
Ilepeyenb 1aTYUKOB HIU(PPOBOH JTA0OPATOPUM: TATUNK TEMIIEPATYPhl IUIATUHOBBIN.
JononuutensHoe 00OpydOBaHUE: JBa XUMUYECKMX cTakaHa (50 M), MpoMBIBaiKa C
JTUCTUJUTMPOBAHHON BOJIOM, CTaKaH JIJIsl CIMBA OTPaOOTaHHBIX PaCTBOPOB.

Martepuanbl M peaKTHBBI: aJIOMHUHHEBAs NPOBOJIOKA WK rpaHyibl, 20%-HbIIl pacTBOP
ruapokcuga Hatpus NaOH, 10%-mwnii  pactBop ykcycHoit kuciaorel CH3;COOH,
ruapokapoonat Hatpus NaHCOs.

PA3JIEJI 3. Kinaccobl Heoprannyeckux coequHeHuid. Couu.

Baxkneiiimme kiacchl HEOpPraHWYeCKUX coefAuHeHuil. OKCHIBI: CcOCTaB, KiacCHU(pUKAIIUS.
OcHOBHBIE M KHCIIOTHBIE OKCHIbl. HoMeHKnarypa okcunoB. PU3HUECKHME W XUMHUYECKHE
CBONCTBA, IOJy4YCHHUE U IPUMEHEHUE OKCUIOB.

I'unpoxcunpl.  Knaccudpukammst runpokcuaoB. OcnHoBanusg. CocraB. Ilenoun wu
HepacTBOpUMBIE OCHOBaHWs. HomeHximarypa. ®usndyeckne M XHMHUYECKHE CBOMCTBA
ocHOBaHMM. Peakums HeWrpanuzauuu. [lomyyeHne ©W  NpPUMEHEHHWE OCHOBAHUM.
AMdoTepHbIe OKCUABI U THIPOKCHUIBI.

Kucnotsl. CocraB. Knmaccuduxkanus. Homenknarypa. @uznueckue 1 XMMHYECKHE CBONCTBA
KHUCJIOT. BBITECHUTENBHBIN PSAJT METAIIOB.

Comu. CocraB. Knaccudpukanusa. Homenkiarypa. ®usnueckue CBOWCTBa COJEH.
PactBopumocTh comnelt B Bojie. XUMUYeCKUe cBoicTBa cosieir. CriocoObl MOoTydeHus COJei.
IIpuMeHeHue comen.

['eneTndeckas CBsi3b MEXAY OCHOBHBIMU KJIACCAMHM HEOPIaHUYECKUX COCAMHEHUN
IIpakTuyeckas padora Ne 2 «IlojiydyeHHe MeTHOIO KYIIOPOCcay

Heas padoTbl: MOKa3aTh MIKOJbHUKAM PEAKLUHUI0 OKCHUJA C KHUCIOTOM C YETKOM
uACHTHPUKALMEH OTHOTO U3 MPOIYKTOB PEAKIIHH.

JlonoJIHNTe/IbHOe 000pyAOBaHHe: IM(PPOBOW MUKPOCKOI; IPEIMETHOE CTEKJIO; JIBE
NpOOUPKH; TUIACTHHA C THE3MAMH IS TPOBEJCHUS KalleJIbHBIX peakiuil (0enoro mBera);
JeprKaTenb U1 IPOOUPKH; MUMETKa; CIUPTOBKA.

Marepuansl u peaktuBbl: okcun meau (II), momydeHHBIH pa3nokeHHEM OCHOBHOIO
kapOonara meau, 20 %-HbIil pacTBOp CEPHOM KUCIIOTHI.

PA3EJI 4. PacTBOpHI

Boga. Metoael onpeneneHusi cocTaBa BOAbl — aHaIU3 M CHUHTE3. DU3MYECKHE CBOMCTBA
Bo/bl. Boia B mpupose u cnocoObl ee OYUCTKU. Adpanusi BOJbl. XUMHYECKHE CBOWCTBA
BOJIBL.

IIpumenenne Boubl. Boma — pactBopurens. PacTBopuMOCTh BeliecTs B Boae. MaccoBas
JI0JIs1 pACTBOPEHHOTI'O BEILIECTBA.

—JlaGopaTopHblii onbIT Ne 2 «Habmo1eHue 32 pocTOM KPUCTANIOB)

Heas padorbl — copMHupOBaTH y MIKOJBHUKOB TMPEACTABICHHE O 3aBHCUMOCTHU
pacTBOPUMOCTM OT TEMIIEpaTypbl K O KpHUCTAJIM3AallMM BELIECTBA W3 pacTBOpa.
CcdhopmupoBaTh HaBBIK pabOTHI C HU(POBBIM MHUKPOCKOTIOM.

JlonostHUTEIbHOE 000pyA0BaHMe: IU(POBOM MUKPOCKOI; IPEIMETHOE CTEKIO; MPOOUPKA;
JepsKaTenb U1 IPOOUPKH; MUMETKa; CIUPTOBKA.




Martepuanbl U peakTuBbl: cyibdar nuaka ZnSO, - 7H,0.

—JlaGopaTtopublii  ombiT Ne 3 «OmnpeaeneHue TeMIepaTypbl  pa3JioiKeHHUs
KPHCTAJLIOTHAPATA»

Heas paborsl: chopMupoBaTh Yy HIKOJbHHKA MOHATUHE «KPUCTAIOTHApPATY U
IPEJICTABICHUE O MIPOLIECCE Er0 PA3IOKEHUS (B TOM UHCIIE O TEMIIEPATYPE Pa3I0KEHHUS).
Ilepeyens naTyukoB nHM(PoOBOH Ja0OpaTOPMU: JATYUK TEMIIEPATYphbl IUIATUHOBBIM.
JlononHuTensHOE 000pyI0BaHKE: MPOOUPKA, IITATUB C JAIKOW U My(]TOH, CIUPTOBKA.
MarepuaJjibl 1 peaKTHBbBI: CIIUPT STUIOBBIN, HECKOJIBKO KPUCTAJNIOTHIPATOB

(Nazszog - 5H,0, Na,SO, - 10H,0, CaC|2 - 6H,0, MgSO4 - 7TH,0, CH3COONa - 3H,0 u
Ap.).

PA3JAEJI 5. Knaccbl Heoprannieckux coequHeHuii. OcHoBaHusl.

OcHoBanus. Knaccudpukauusa. Homenknarypa. ®Pusnueckue CBOWCTBA OCHOBAHMM.
[lonyyenne ocHOBaHMMI. XMMHUYECKHE CBOWCTBA OCHOBAaHMW. Peakuus HeWTpanu3alui.
Kucnorsi.

— IIpakTueckast padora Ne 4 «Onpenesienne pH pacTBopoB KuCJI0T U 1Ie104€iD)
Heab padorsl: chopmupoBath npeacrabieHne o pH kak 0 XapakTepuCTUKE KUCIOTHOCTU
cpenbl. BBecTn acconuaTHBHYIO CBSI3b  MeXay LUQpoBbIM 3HaueHueM pH wu
COOTBETCTBYIOLIUM aHAJIOIOBBIM CUTHAJIOM: [IBETOM MHIMKATOPA.

Ilepeyens faTynKoB HH(pPPOBOI 1adopaTopum: 1aTuuk pH.

JlononHuTensHOE 000PYI0BAHKE: IITATUB C 3AKHUMOM, ISITh XUMUYECKUX CTaKaHOB (25 M),
npoOUpKH, NMPOMBIBAJIKA C JUCTHJUIMPOBAHHON Bonoil. Marepuansl u peaktussl: 0,1M
pactBopbl HCI, HNO3, NaOH, Ca(OH), (macwIeHHbIi pacTBOp), pacTBOPHI HHIMKATOPOB:
JaKMyca, METHJIOBOTO OpaHXKeBOro, (eHon(TalienHa; YyHUBEpcalbHas WHAMKATOpHAs
Oymara; ¢puibTpoBasibHas Oymara.

— Jla6opaTopHublii onbIT Ne 5 «Onpenesienue pH pa3an4HbIX cpem.

Heabr padorbl: copmupoBath mnpencraBieHue o wmkaie pH. Ilepeuenb patumkoB
uugpoBoit 1adboparopun: natuuk pH.

JlonomHuTeIbHOE 000PY/IOBAHKE: IITATHB C 33)KUMOM; ITSITh XUMUICCKHX CTaKaHOB (25 M),
IPOMBIBAJIKA.

Marepuanbl M peakTHBBI: YHUBepcalbHas HHAUWKaTopHass Oymara, 0,1M pactBOpbI
xsopoBojiopona HCl u rugpokcuaa marpus NaOH, BomonpoBoaHas Boaa, COKH, MOJIOKA,
MHUHepalbHas BO/Ia, PaCTBOPHI CTUPAJIBLHBIX MMOPOILIKOB, SKCTPAKTHI Yasi U Kode.

— JlaGopaTopHblii onbIT Ne 6 «Peakuusi HeliTpanu3annm».

Heas pabGorebl: u3yunth u3MeHeHuss pH mnpu HedTpaims3anuu pacTBOpa CHIBHOIO
OCHOBAHUs CUJIBHON KMCJIOTOM.

Ilepedyens naTunkoB HM(pPpoBoOI JadopaTopuu: 1atuuk pH.

JlonoiHUTE/IbHOEe 000pyI0BaHUe: CTakaH xumuueckuit Ha 150 mu; Oroperka Ha 25—50
MJI; MAarHUTHas MEIIAJIKa; pE3UHOBas Ipylla; nurnerka Ha 20 Ml TaTUB AJs 3JIEKTPOJIOB;
HITATHUB JJA0OPATOPHBI

— JleMOHCTPAUMOHHBIHA 3KcnepuMeHT Ne 2 «OcHoBanus. TemoBoii 3pdekT peakuuu
THAPOKCHIA HATPHS € YIVIEKHCJIBIM ra3om»

Heas paGoThl: HArasigHO IMOKAa3aTh XWMHUYECKHWE CBOMCTBA IIEJOYEH M KHCIOTHBIX
OKCH/JIOB.

Ilepeyenb aaT4ukoB HU(PPOBOH JaOOPATOPMHU: JATYMK TEMIEPATyphl IUIATUHOBBIM,
JaTyuk JaBieHus. JlomoigHWTEnpbHOE O00OpyIOBaHHE: KOJ0a KpYrJIOJOHHAs; PE3HHOBAs
npoOKa C OTBEPCTHSAMH ISl aTYMKOB TEMIEpaTypbl U AaBieHus; annaparT Kunna wmum
npubop KupromkrHa, 3apsykeHHbIN peareHTaMu JUIsl TOJIy4€HUs YIJIEKUCIIOro rasa.



MartepuaJjbl 1 peakTUBBI: THIPOKCU HATpUs, cojisiHas kuciota (1:2), Kkycouku Mpamopa

PA3JIEJI 6. CBoiicTBa HEOPraHM4YeCKNX COeTUHEHU M

— JlabopaTtopublii onbIT Ne 7 «Onpenenenue KUCJIOTHOCTH MOYBbD» Lleab padoThI:
n3meHeHnne pH noussl.

Ilepeyenr pgaTyukoB unudposoi Jgadoparopum: natuuk pH. JlonmomaurensHOE
obopynoBanue: MepHas koiaoa — 250 Mi; uauHap MepHbIid — 100 M.

Martepuanbl U peakTHUBBI: PacTBOP XJlopuaa kanus — 1 M.

PA3AEJI 7. XuMuueckas cBs3b

ONEeKTPOOTPULIATETLHOCT ATOMOB XMMHUYECKHUX 3JIeMEHTOB. KoBalleHTHass XuMmuyeckas
CBsI3b: HeNoJsipHas W mnosisipHas. [loHATHE O BOJOPOAHOW CBSI3M WM €€ BIWSIHUM Ha
¢dbu3HYecKre CBOMCTBA BEIIECTB Ha MpuMepe Bojbl. MloHHas cBsi3b. MeTaiinyeckasi CBS3b.
Tunel KpUCTAUIMYECKUX PEIIETOK (aTOMHAasi, MOJIEKYJspHas, MOHHAs, METaJUIMYecKas).
3aBUCUMOCTD (PU3UUECKUX CBOMCTB BEIIECTB OT TUIA KPUCTALTUYECKON PEIIECTKU
—lemoncTpauuoHHblii onbIT Ne 3 «TemmepaTypa mJjaBjieHHsl BelleCTB € Pa3HbIMU
THNIAMH KPUCTALIHYECKUX PelIEéTOK»

esab padoThl: CPAaBHUTH TEMIIEPATYPHI IUIABJICHHS BEIIECTB C MOJIEKYJISIPHOM M MOHHOMN
KPUCTAJUTMYECKUMHU PELIETKAMHU.

[lepeuenpb naTUMKOB LUPPOBOH J1abOpaTOPUU: JATUUK TEMIEPATypbl IUIATUHOBBIN; AATYUK
TeMIepaTypbl TEPMOMNAPHBIi.

JlonoiHUTE/IbLHOE 000OpPYyJI0BaHUE: CTakaH C BOJOW M KyCOYKaMHu JibJa; MpoOupka
JIEMOHCTPAMOHHAs; CIIUPTOBKA.

Marepuainbl U peakTUBBIL: TUAPOKCU]T HATPUS] KPUCTAIUTMYECKHIA.

PA3JIEJI 8. IIpoexTHas padora

[IpoeKT 1 mpOEKTHBIN MeTO UcciiefoBaHNusl. OCHOBHBIE 3TAlbI IPOCKTHOI'O UCCIECOBAHHUS.
Br16op Tembl uccneoBanus, onpeaenenue nenei u 3anad. [lposeaenne nHANBUyaIbHBIX
uccnenoBanuil. [loaroroska K myOIMYHOMY MPEACTABICHUIO IPOEKTA.

[TpoekTHbBIE PAOOTHI

IIpoekT maeT BO3MOKHOCTh MAKCUMAJIbHO PACKPBITh CBOM TBOPUYECKUM MOTEHIMAIL.
HoNpoOOBaTh CBOM CHIIBI, IPHJIOKUTH CBOU 3HAHUS, IPUHECTHU MOJb3Y, NOKAa3aTh IyOIUYHO
JOCTUTHYTBIN Pe3ysbTaT. ITO IEATEIIbHOCTD, HANPABJICHHAS HA PEIIEHUE NHTEPECHOU
npo0OsieMbl, CPOPMYIUPOBAHHON CAMUMHU ydalluMuUcs. Pe3yiabTaT 3T0OM 1eITeTbHOCTH -
HalIeHHBIN cI0CO0 pemeHHsI MPOOIeMbI - HOCUT MPAKTUYECKUH XapakTep, U 3HAUUM IS
CaMHUX OTKPBIBATEIIEH.

INPUMEPHBIE TEMBbBI IIPOEKTHBIX PABOT

1.M3ydenue menoqHOCTH pa3IMuHbIX COPTOB MBUIA U MOIOIIMX CPEACTB.

2.MlHIuKaTOpHBIE CBOMCTBA pAa3JIMYHBIX pacTeHUl M 1BeTOB (¢ omnpeneneHuem pH
pPacTBOPOB).

3.Ku3Hsb u gesrenbHocTh J. 1. Menneneena

4.0OnpeneneHre KauecTBa KUCIOMOJIOUYHBIX TPOYKTOB.

5.0mnpenenenue 3aBUCUMOCTU M3MEHEHMsI pH LieIbHOro M macTepru30BaHHOIO MOJIOKA OT
CPOKOB XPaHEHH.



6.13yuenme 3ppeKTUBHOCTHU Pa3IUYHBIX COJIEBBIX IPEIOK.
7.KoHCTpynpOBaHHE «XUMUYECKHUX I'PEIIOK», OCHOBAHHBIX HA XUMUUYECKUX PEAKIUAX.
8.UucTele BemecTBa U CMECH
9.AHanu3 mpo0 BOJIBI M BO3/1yXa B PA3IUYHBIX YACTAX IMOCETKA
10.Bkiag yueHbIX — XUMUKOB B 11o0ey Hal ¢amm3zmMoM B Benukoit OTeuecTBEHHON BOMHE.
11.0npenenenne kauecTBa BOJONPOBOIHOMN BOJIBI.
13. Jlaypeats HoGeneBckoit mpemMuu B 00J1aCTH XUMHH.
14.BeipammBanue KpUCTaIOB
15.Biugane BUIOB XUMHUYECKON CBSI3U Ha CBOWCTBA BEIIECTB.
16.McTopust OTKPBITHSI XUMUYECKUX JJIEMEHTOB.
17.Yto onpenensieT GpopMy KpUCTAILIIOB COJICH: aHMOH WJIM KaTHOH.

OcHoBHOeE coiep;kaHue MPOrpaMMbl Y4eOHO-TeMATHYEeCKHU i IJIaAH

Ne HasBsanue tem KonmuectBo yacoB

BCETO IPAaKTHUKA
Teopus

PA3JIEJI 1 Meroapl mO3HAHHMA B | 3 1 2
XHMHH.
JKcnepUMeHTAIbHbIE
OCHOBBLI XUMHH

1 MeTtonpl MMO3HAHUSA B|1 1
XAMUH.
DKCcTepuMeHTaIbHbBIE
OCHOBBI XUMHH

[TpaxTnueckast padora Ne 1
«3yuyenune CTPOEHUS
TUIAMEHN

3 JlaGopatopHsliii onbIT Ne 1 1 1
«3MepeHne Temmeparypsl
KUTIEHHUSI BOJABI C MOMOIIBIO
JaTyiKa TeMIepaTypbl W
TEPMOMETPA»

PA3JIEJI 2 | IlepBoHavYanbHBbIE 2 1 1
XUMHUYECKHUC ITIOHATHUA.

4 Yucrele BellecTBa U cMmecH, | 1 1
dusnyeckue U XUMAYECKHE
SIBJICHHA. [Ipocteie 5
CTI0KHBIE




BE€IICCTBA

JleMOHCTpallMOHHBIN
AKCIIEPUMEHT No |
«BrIgenenye u moraoleHue
TeIIa — MPU3HAK
XUMHYECKON PEAKIIUN

PA3JIEJI 3

Knaccpl Heopranmuyeckux
coennuenuii. Coau

[TpakTuueckas padora No 2
«Ionyuenue MEJHOT'O
KyIIopoca»

PA3/EJ 4

PacTBopbI

7

PacTtBoOpBL.
Kpucramioruaparsl

8

Jlabopartopusrii onbiT Ne 2
«Habmronenne 3a pocToM
KPHUCTAJIIOBY

JlaboparopHsrii onbiT Ne 3
«Omnpenenenue
TEMIIEpaTypbl  Pa3JIOKEHUS
KPUCTAJUIOTHPATAY

PA3JIEJI 5

Kiaccbl Heopranmieckux
coequnenmii. OcHoBanus.

10

[TpakTrueckas padora Ne 4
«Ormpenenenue pH
pacTBOpoB KHCIIOT 17§
1IEJI0YE»

11

JlaGopaTtopHsbiit ontbIT Ne 5
«Omnpenenenue pH
Pa3ITUYHBIX CPE»

12

XUMHYECKHE CBOMCTBA
OCHOBaHUI

13

JlaGopatopHsrii ontbIT Ne 6
«Peakuust HeUTpanu3aLum».
JleMOHCTpanOHHBIN
HKCIIEPUMEHT No 2
«OcHoBaHUS. TenmoBoit
ekt peaxiuu
TUAPOKCHIA  HATpHUSA c
YTJIEKUCIIBIM Ta30M»

PA3JIEJ 6

CBoiicTBa HEOPraHUYECKUX
COeTUHEHNN

14

Jlabopartopuslii onbiT Ne 7
«Onpenenenune
KHCJIIOTHOCTH IIOYBLI»

PA3JIEJ 7

XUMH4YecKas CBA3b

15

Buner xummuyeckou CBSI3U
JIeMOHCTpAallMOHHBIA  OTIBIT

Ne 3

12




«Temmeparypa mJaBICHUS
BCIICCTB C pa3HbIMU THIIAMU
KPUCTAITTNYECKHUX
PEETOK

PA3JIEJI 8 | [IpoekTHas paboTa 2 1 1

16-17 [TpoeKT 1 IpOEeKTHBIN METO
UCCIIEI0BAHMS

Br16op TEMBbI
HCCIIEe10BaHMs,
ompeAcNeHue  Lenen U
3azad.

IIpoBencHue
WHJUBUTyaJIbHBIX
UCCIIE0BAHUI

[ToaroroBka u myonuyHOE
[IpencraBnenue MHHU-
MIPOEKTA

Hroro 17 6 11

YcaoBuii peaju3anuu NporpaMmal.

1. MarepuajbHO-TeXHHYECKHE YCIAOBHS pealu3allii NPOrpaMmMbl

1.Hudposas naboparopus M0 XUMHH «APXUME]»
2. XuMudeckas nocyaa
3. O6opynoBanue OI'D mo Xumuu
4.OcHatenue o00pyA0BaHUEM ISl IEMOHCTPAIMH (TPOEKTOP, MYJIbTUMEIUHHAS JTOCKA).
5. CTeH bl ¥ HArJIsIHbIE MaTepUallbl;

2. YueOHO-MeTOAMYecKOe o0ecrieueHue MPorpaMMbl
B coctaB yueOHO-METOAMUECKOTr0 KOMIUIEKTa K MPOrpaMMe BXOIST:
- Y4eOHBIC U METOJIUYECKHE TTOCOOUS;
- XMMHYECKHE CTIPABOYHHKHU;
pa3naTouHbIe MaTepUAbI (TaOIHIIBI, CXEMBbI)
- BHJICO- U ayIMOMaTEPHAIIBI;
- KOMIIBIOTEPHBIE MPOTPAMMBI.
3. Cnucok JuTepaTypsl AJs NeAarora
1. Anexcunckuii, B. H. 3annmarensHbie onbIThl 0 XUMUKM: KHura s yuurens
AnekcuHCKHM. — 2-¢ u31., uctp. — M.: IIpoceemenue, 1995. — 96 c.
2. bunoBunkuii, M. 3anumMarenbHas xumus. Kpucramisl, ra3bl 1 UX COETMHEHUS.
bunosunxuii — M.: ACT, 2018. — 121 c.
3. Bockpecenckuit, I1. WM. Texuuka nabopatopusix padot / I1. M. Bockpecenckuii. — 9-¢
n3na. — JI.: Xumus, 1970. — 717 c.
4. TabpuensH, O.C. HactonbHast kHura yuurtens. Xumusa. 8 kimacc: MeToamueckoe
noco6wue. / 'abpuensa, O.C. Bockoboitnukosa H.I1., SlmrykoBa A.B. — M.: [Ipoda, 2008.
5. Kykymkua FO.H. Xumus Bokpyr Hac / FO. H. Kykymikun — M: Beicmias mikona,
1992.
6. Crenun, b. JI. 3anumarenbHble 3aaHusi U 3(Q(QEKTHBIE ONBITHI 0 XMUMHH
Crenun, JI. FO. Anux6eposa. — M.: Jlpoda, 2002. — 432 c.
4.Cniucok JuTepatypsl Ajs 00y4ar0muxcs
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1. Bockpecenckwuit, [1. 1. Texauka naboparopusix pador / I1. . Bockpecenckuit. — 9-¢

n3a. — JI.: Xumus, 1970. — 717 c.

2. I'pocce, O. Xumus 11s 1r0003HaTEIbHBIX. OCHOBBI XUMUU U 3aHUMATEIbHBIE OTBITHI
3. I'pocce, X. BaiicmanTtens. — 2-¢ pyc. 3. — JI.: Xumust, 1985. — 335 c.

3. UBanoB, A. A. Xumusa — pocto. / A. A. Banos. — M.: ACT, 2018. — 250 c.

4. Kpuinmah, B. A. DHIMKI0ne AMYECKUH CJI0BAph FOHOTO XMMHUKaA

B. Cranno.— 2-e u3zn., ucnp.— M.: I[lenaroruka, 1990.—
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