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MMOACHUTEJIBHASA 3AIIUCKA
Pabouas mporpamma BHEYpouHOH aestenbHOCTH «lIpakTuyeckas xumus» i oOydaromuxcs 8 kjacca Ha ypoBHE OCHOBHOTO OOIIEro
oOpa3oBaHus cocTaBlieHa Ha OCHOBe TpeboBaHuil K pe3ynbraTtam ocBoeHHus DenepanbHOil 00pa30BaTENFHON MPOrPaMMBbl OCHOBHOTO OOIIETO
obpazoBanus (manee OOII) u DenepanbHOro rocyaapcTBEHHOT0 00pa30BaTEIBHOIO CTaHIApTa OCHOBHOTO 00mIero oOpasoBaHus (naiee —
OI'OC O0O0), a Takxke OpUEeHTUPOBAHA Ha LI€JIEBbIE IPUOPUTETHI, chopmynrpoBaHHbie B [IpruMepHOIi mporpaMMe BOCIIUTAHUS.
Pabouyas mporpamma BHEYpOUHOH JEATEIFHOCTH «JKCIIEPUMEHTAIbHAS XUMHISD pa3paboTaHa B COOTBETCTBHH C:
— 3akoHoM P® «O6 o6pazoaruu B PO» Ne 273 ot 29.12.2012 1,
— Tlpuxazom Munnpocsemenus Poccuiickoit ®@enepammu ot 31.05.2021r. Ne287 «O6 yrBepkaeHun PeaepaqbHOTO TOCYIAPCTBEHHOTO
00pa30BaTeILHOTO CTaHapTa OCHOBHOTO 00I1[ero 00pa3oBanusm» (3aperucTpupoBano B Muntocte Poccuu 05.07.2021r. Ne 64101);
— Tlpuxazom Munnpocsemenust Poccuiickoii @eneparuun ot 18.05.2022r. Ne370 «O6 yrBepxknennn DenepaibHON 00pa3zoBaTEIbHOM
IPOrpaMMbI OCHOBHOTO 00111er0 00pa3oBaHus» (3apeructpupoBano B Munrocte Poccuu 12.07.2023r. Ne 74223);
— OyHJaMEHTAJIBHOTO Sipa coJepKaHus o01iero ooOpa3oBaHus U B COOTBETCTBUM ¢ ['0CyIapCTBEHHBIM CTaHIapTOM 00IIero oOpa3zoBaHUs
(mpuka3 MunucrepcTBa obpasoBanusu Hayku Poccuiickoit @enepanuu ot 17.12.2010 r. Ne 1897);
— MeTroanyecknx peKOMEHIAIMNH MHUHUCTEpCTBA TpocBenieHus: Poccuiickoit ®Denepauuu 1o
«Peanuzanuu 00pa3oBaTeNbHBIX MPOrPAMM €CTECTBEHHOHAYYHOW M TE€XHOJIOTMUYECKON HAIpPaBJICHHOCTEM MO XMMHU C HCIOJIb30BaHHUEM
obopynoBanus 1eHtpa «Todka pocra» (yTBEp)KIEHBI pacropsbkeHueM MuHuctepcTBa mpocsemieHus Poccuiickonr ®denepanuu oT 12
ssuBapst 2021 r.Ne P-6).
OCHOBHOM 00pa3oBaTeILHON MporpaMMoii 0OCHOBHOTO 0011iero oopazoBanuss MKOY «Bropokamenckas COII».

B 00y4yenun xumun 601b110€ 3HAUEHNE UMEET SKCIIEPUMEHT. AHATU3UPYS Pe3yabTaThl MPOBEAEHHBIX OIBITOB, yJaliuecs yOoexaaTcs B
TOM, YTO T€ WJIA UHbIE TEOPETHUYECKHUE IMPE/ICTaBICHUS COOTBETCTBYIOT WJIM IMPOTHBOpPEYAT PEalbHOCTH. TOJBKO OCYHIECTBIISISI XUMUYECKHIM
SKCIEPUMEHT MOXHO IMPOBEPUTH JOCTOBEPHOCTh MPOTHO30B, CACNAHHBIX HA OCHOBAaHWU TeOopuHu. B mpolecce 3KCHepUMEHTaNbHON pabOThI
yuaniecs IpuoOpeTaloT OMBIT MO3HAHMS PEATIbHOCTH, SIBISIOLIUIICS Ba)XKHBIM 3TanoM (OpMHUpOBaHMS y HUX YOEKIEHHil, KOTOpPbIE, B CBOIO
ouepe/ib, COCTaBIISI0OT OCHOBY HAYYHOTO MHUPOBO33PEHHUSI.

Buenpenue oGopynoBanusi nu@poBoil nmaboparopuu neHTpa «Todka pocTay MO3BOJUT KAYECTBEHHO W3MEHUTH MPOLECC OO0y4YeHHS
xumun. KojudecTBeHHBIE SKCIEPUMEHTHI MO3BOJSAT MOJIY4YaTh JIOCTOBEPHYIO HH(MOPMAIMIO O MPOTEKAHUU TE€X HIM HMHBIX XUMHUYECKHX
mpoleccax, 0 CBoicTBax BeriecTB. Ha 0CHOBE MOJTyd4eHHBIX IKCIIEPUMEHTAIbHBIX JaHHBIX 00yd4aeMble CMOTYT CAMOCTOSITENILHO JIeNaTh BHIBObI,
000011aTh Pe3yNbTaThI, BBISBIATH 3aKOHOMEPHOCTH, YTOOAHO3HAYHO OYAET CIIOCOOCTBOBATH MOBBIICHUIO MOTUBAIIUYA O0YUEHUS IIKOJIBHUKOB.

Jlannast oOpa3oBaTenbHas ImporpamMma OOecleuynBaeT YCBOCHHE yYAIlMMHCS Ba)KHEHIINX XUMUYECKHX 3aKOHOB, TEOPUN U MOHSATHUI;
(dbopMUpyeT MpeAcTaBICHHE O POJIM XHUMHU B OKPY)KAIOIIEM MHUpE U KH3HHU denoBeka. [Ipu 3TOM OCHOBHOE BHUMAaHHE YAENSETCS CYIIHOCTH
XUMHUECKUX PEaKLUi U METOJIaM UX OCYILECTBICHHUS.

OnHUM U3 OCHOBHBIX MPUHIIMIIOB MOCTPOEHUS MPOTPAMMBI SIBJIIETCS] PUHLIUIT TOCTYITHOCTU. DKCIIEPUMEHTAJIbHbBIE JIAHHBIE, MTOJYYCHHbIE



YUYaIIMMUCS TIPU BBHITIOJHEHUH KOJMYECTBEHHBIX OMBITOB, MO3BOJISIOT YYAIIUMCSI CAMOCTOSATENBHO JICNATh BBIBOJIBI, BBISBIIATH 3aKOHOMEPHOCTH.
[Tonxomapl, 3aJI0)KEHHBIE B COJEP)KAaHHE MPOTPAMMbI Kypca, CO3JAl0T HEOOXOAMMBbIE YCIOBHUS ISl CUCTEMHOTO YCBOCHHUS YYalTUMHCS OCHOB
HAYKH, JJIs1 00eCTIeYeHUsT Pa3BUBAIOIIETO M BOCIIUTHIBAIOLIETO BO3JCHCTBUS O0Y4YEeHUsI Ha JMYHOCTH YYalIerocs.

dopmupyemble 3HAHHS TOJDKHBI CTaTh OCHOBOW CHCTEMBI YOXKICHUH IIKOIBHUKA, IIEHTPAIBHBIM SJPOM €0 HAy9HOTO MHUPOBO33PEHUSL.

Ha 0a3e nentpa «Touka pocta» oOecrieunBaeTcs peaju3aius 00pa30BaTENbHBIX MPOrPaMM ECTECTBEHHOHAYYHOW M TEXHOJOTHYECKOU
HaIPaBJIEHHOCTEN, pa3pabOTaHHBIX B COOTBETCTBUM C TPEeOOBAHMSIMU 3aKOHOJATENbCTBA B cepe oOpa3oBaHUs U C YU4ETOM PEKOMEHJAIMi
denepanbHOrOONEpaTOpa YIeOHOTO peaMeTa « XUMUS.

Oo6pazoBarenbHas MporpamMma IMo3BOJISIET HHTETPUPOBATH PEATM3YeMbIE TIOJIX0IbI, CTPYKTYPY U COJIEpKaHHE IPU OPraHU3aIMHA OO0ydeHHS
XuUMUHU B 8—9 KJaccax, BRICTPOCHHOM Ha 0a3e J1000T0 U3 IOCTYIHBIX y4eOHO-MeToInYecKkux KoMiiekcoB (YMK).

Wcnonb3oBanue obopynoBanus «Touka pocray npu peanuszauuu ganHod OIl mossossier
co30amp yca06us:

— U PacHIMPEHHS COJIEPIKAHUS IIKOIBHOTO XMMHYECKOTO 00pa30BaHMs,

— JUTS TTOBBIIICHUS TIO3HABATENIFHON aKTUBHOCTH 00YUAIOIINXCS B €CTECTBEHHOHAYYHOH 00JIaCcTH;

— JUTA pa3BUTHS JMYHOCTH peOEHKa B Tpoliecce 0OydeHHs] XUMHH, €T0 COcoOHOCTEH, (POPMHUPOBAHUS H YIOBIECTBOPEHHS COITUATEHO
3HAYMMBIX HHTEPECOB M TIOTPEOHOCTEH;

— Ut paboTHI ¢ OJTapEHHBIMU IITKOJILHUKAMH, OPTaHU3AIH UX PA3BUTHS B PA3IIUYHBIX 00-JIACTSIX 00pa30BaTeIbHON, TBOPYECKON
JeSTETbHOCTH.

ean u 3apa4un

— Peanm3anus ocHOBHBIX 00II€00pa30BATEIBHBIX MPOTPAMM IO YYEOHBIM IpeIMeTaM €CTECTBEHHOHAYYHON HAIllpaBICHHOCTH, B TOM YHCIIE B
paMKax BHEYPOUHOH NeATeIbHOCTH 00yJaromuXcCs;

— BBEICHHE COBPEMEHHBIX CPEACTB OOYYEHHS M BOCIHTAHUS IS U3y4eHHS (B TOM UHCIE SKCHEPHMEHTAIBHOIO) MUCLUILIMH (MOIyIeil)
€CTECTBEHHOHAYYHOH  HANpaBICHHOCTH TIPH  pEATN3alil  OCHOBHBIX  O0OIIE00pa30BaTENbHBIX  INPOTPaMM ¥ JIONOJHUTEIBHBIX
00111e00pa30BaTeIBHBIX IPOrPaMM, B TOM YHCIIC JUIS PACIIUPEHUS COACPKAHHUS yIeOHOT0 IpeaMeTa « XHMUs».

— BOBJICYCHHE YYaIUXCs B IPOCKTHYIO NEATEIBHOCTb.

[IpodunbHelif KOMIIEKT 060pyAoBaHus 1ieHTpa «Touka poctay obecrneunBaeT H3pHEeKTUBHOE JAOCTHKEHUE 00pa30BaTEIbHBIX PE3yIbTaTOB
00y4arouMMucs o0 MporpaMMaM eCTECTBEHHOHAYYHOUM HANpaBiICHHOCTH, BO3MOXHOCTD YIIIyOJIEHHOTO U3Yy4EHHS OTIIENbHBIX IPEAMETOB, B TOM
gyucne ans GOpMUPOBAHUS H300pETATENbCKOTO, KPEaTUBHOTO, KPUTHUECKOTO MBINIJICHHUS, pa3BUTUS (YHKIIMOHAJIBHOW TI'PaMOTHOCTH Y
oOyuaronuxcs, B TOM YHCJe €CTEeCTBEHHOHAYUYHON 1 MaTeMaTH4eCKOH.

DOKCIIEpUMEHT SIBJISIETCS HCTOYHUKOM 3HAaHUHW M KpUTEpPHEM HX MCTUHHOCTH B Hayke. KoHuenuus coOBpeMEHHOTO OOpa30BaHUA
MOApa3yMeBaeT, 4To B Y4eOHOM OKCIEPUMEHTE BEAYyIIYI0 pOJib JOJDKEH 3aHATh CAMOCTOSITETIbHBIM HCCIIEOBATENbCKUN YUYCHUYECKUM
JKCIIEPUMEHT.

CoBpeMeHHbIE IKCIIEPUMEHTAIbHBIE NCCIETOBAHMS 10 XUMHUH YK€ TPYAHO MPEACTaBUTH 0€3 MCIOIh30BaHMUS HE TOJIBKO aHAIOTOBBIX, HO U



U(POBBIX U3MEPUTENBHBIX TPHOOPoB. B ®enepansnom [NocynapctBennom ObpazoBarensHoM Cranpapre (PI'OC) mpommcano, 9To0 OAHUMU3
YHUBEPCAJBbHBIX YUEOHBIX ACHCTBUI, TPUOOPETAEMBIX yJaIIUMUCS, JOJDKHO CTaTh yMEHHUE
«IIPOBEJICHUSI OTIBITOB, MPOCTBIX 3KCIIEPUMEHTAIBHBIX HCCIEIOBAaHHUN, MPSMBIX M KOCBEHHBIX HM3MEPEHUH C MCIOJIB30BAHUEM aHAJOTOBBIX U
U(PPOBBIX U3MEPUTEIBHBIX TPHUOOPOBY.

Y4eOHBIH 3KCIIEPUMEHT TI0 XMMHUH, TIPOBOAMMEBIA Ha TPAJUIIMOHHOM 000pYAOBaHUH, 0e3 MpUMEHEeHUsT TU(PPOBBIX JTAOOPATOPHUiL, HE MOXKET
MO3BOJIUTH B MOJTHOM MEpe PEeIINTh BCE 331a4l B COBPEMEHHOH IIIKOJIE. DTO CBS3aHO C PSAIOM IMPUYKH:

— TpaIuMIMOHHOE  INKOJbHOE  OOOpYIOBaHME  M3-32  OTPAHMYCHUS  TEXHUYECKUXBO3MOKHOCTEW HE MO3BOJISET MIPOBOIUTH
MHOTHE KOJIMYECTBEHHBIE HCCIICJOBAHNUS;

—  JUTMTENBHOCTH MPOBEACHUS XUMUIECKUX NCCIIE0OBAaHUI HE BCET/a COTIIACYETCs CITUTEIBHOCTHIO YUCOHBIX 3aHSTHIA,

—  BO3MOYKHOCTB NPOBEACHUSI MHOTHX MCCIIEIOBAaHUIA OTPAaHUYMBAETCS TPEOOBAHMSIMHUTEXHUKH O€30MIaCHOCTH U JP.

[udposas mabopatopust MOTHOCTHIO MEHIET METOJUKY U COJIEpKAHHUE SKCIEPUMEHTAIBHON NesITeTbHOCTH U penraeT

BEIIIIENIEpeYHCIIeHHBIC TIPoOIeMbl. LIInpokuii CrieKkTp JaTYMKOB MO3BOJISET YUAIIUMCSl 3HAKOMHUTBCS C TTapaMeTpaMu XUMHUYECKOTO

HKCTIEPUMEHTA HE TOJILKO Ha KAYeCTBEHHOM,HO U Ha KOJIMYeCTBEHHOM ypoBHe. LludpoBas mabopaTtopust MO3BOISIET BECTH UTATEIHHBIN

AKCTIEPUMEHT J[a)K€ B OTCYTCTBHE IKCIIEPUMEHTATOPA, & YaCTOTa MX H3MEPEHHUI HENOIBIIACTHA YeIIOBEYECKOMY BOCTIPHSTHIO.

B mpornecce opmMupoBaHUs IKCIIEPUMEHTAIBHBIX YMEHUH YIEHUK 00y4daeTcst IpeACTaBIsITh HHPOPMAIUIO 00 HCCIIEOBAaHUH B YETHIPEX

BHJIAX:

— B BepOaJbHOM: ONHCHIBATh AKCIIEPUMEHT, CO3/[aBaTh CIOBECHYIO MOJIENb IKCIIEPUMEHTa, (UKCHPOBATh BHUMAHWE HA M3MEPSEMBIX
BEJIMYNHAX, TEPMUHOJIOTHH;

— B TaOJIMYHOM: 3aIOJHSTH TaOJIUIIBI JAaHHBIX, JISKAIMX B OCHOBE NOCTPOEHHS I'paUKOB (IIPU 3TOM y yHaIIUXCS BO3ZHUKAET HEPBUYHOE
MPEACTABICHUE O MacIITabax BEJIMYNH);

— B rpadu4eckoM: CTpOUThH rpaMKH MO TAOIUYHBIM JTaHHBIM, YTO Ja&T BO3MOXKHOCTH IEPEX0/ia K BBIABIKCHUIO THIIOTE3 O XapaKTepe
3aBUCHMOCTH MEXJy BEJIMYMHAMM (IIPU 3TOM YYUTEIb IOKA3bIBACT IMPEUMYIIECTBO B BU3YaIHM3alUH 3aBUCHMOCTEH MEXIy
BEJIMYMHAMH, HATJISTHOCTh U MHOTOMEPHOCTD);

— B BHUJIC MAaTEMaTHYCCKUX YPaBHEHUI: ]aBaTh MaTeMaTHYECKOE OTMCAHNE B3aMMOCBS3U BEIMYMH, MaTeMaTnieckoe 0000meHue.

[Tepexon OT KaXkaOro 3Tama MpeacTaBieHuss HH(GOpManuy 3aHUMAeT JOBOJIFHO OOJBIION HMPOMEXYTOK BpeMeHH. B 7—8 kimaccax 3ToT

nporecc HeoOX0auM, HO B CTapIIMX KJaccax MOXHO ObUIO OBl 3TO BpeMs MOTPAaTUTh Ha pelieHue OoJjiee BaXKHBIX 3agad. B sTom mane
nuGpoBele J1IAOOPATOPUM  CYILIECTBEHHO SKOHOMAT BpeMs. OTO BpeMs MOXHO notparuth corinacHo PI'OC Ha QopmupoBanue
UCCIIEJOBATENLCKUX YMEHUH yJalXxcsi, KOTOPbIE BRIPAYKAIOTCS B CICIYIOMUX ACHCTBUSAX:

—  ompeJeNeHne MPoOIeMBl;

—  IIOCTaHOBKA MCCIIEIOBATEIILCKON 3a/1a4H;

— IUJJAaHMPOBAHUE pelIeHUs 3aJauu;

—  TIOCTPOEHHUE MOJEINEM;

—  BBIJBIDKEHHE THIIOTE3;



JKCIIEpUMEHTAJIbHASI IPOBEPKA TMIIOTES;
aHaJN3 JTaHHBIX SKCIICPUMEHTOB MU HAOIIOICHU;
(opmMynupoBaHUE BHIBOJIOB.

IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHMUS ITPE/IMETA

HYHOCTHEI BTATEI
Obyuarowuiics noxyyum 603MONCHOCMb 05 YOPMUPOBAHUSL CTLeOVIOWUX TuYHOCMHbIX VY]]

OIpe/ieIeHne MOTUBALIUY U3y4EHHs YUeOHOTO MaTepuana;

OIICHMBAHME YCBAaUBAEMOTO y4eOHOT0 MaTepuaia, UCX0s U3 COLMAIbHBIX U JMUYHOCTHBIXIIEHHOCTEH;

MOBBILIEHHUE CBOEr0 00pa3oBaTEIbHOTO YPOBHSI M YPOBHS TOTOBHOCTH K HM3YYEHHIO OC-HOBHBIX HCTOPUYECKUX COOBITH,
CBSI3aHHBIX C Pa3BUTHUEM XMMUU U 00IIECTBA;

3HaHUE MPABWII TOBEJECHUS B UYPE3BBIYANHBIX CUTYaLUAX;

OIICHHBAHME COLIMATILHON 3HAYMMOCTH NMPOQecCchii, CBI3aHHBIX C XUMHEH;

BIIaJICHUE TMpaBWJIaMHU O€30MacHOTO oOOpalleHuss C XUMHYECKHMH BeEIeCTBaMU HOOOpYy/IOBAaHUEM, NIPOSIBICHUE
9KOJIOTHYECKOU KYJIbTYpPHI.

MeranpeIMeTHEIC PE3VARTATEI

Pecynamuesnvie

Obyuarowuiics noxyyum 603MOACHOCMb 0151 POPMUPOBAHUSL CledyoWuUX pecyasimusHolx Y VI

esenojaraHue, BKIOYas MMOCTAHOBKY HOBBIX IieJiell, mpeoOpa3oBaHKHe NMPaKTUYECKOW 3a/laud B MO3HABATENIbHYIO, CAMOCTOSITEIbHBIN
aHaJIU3 yCJIOBHUM JAOCTM)KEHMSI LIENTM Ha OC- HOBE YYETa BBIICICHHBIX YYUTENIEM OPHUEHTHUPOB ACHCTBHUS B HOBOM Y4eOHOM MaTepHale;
IUTAHUPOBAHUE MTYyTU JOCTHKEHUS LIeTei;

yCTaHaBJICHUE 1EJICBBIX TPHOPHUTETOR, BHIJICIICHHE aIbTCPHATUBHBIX CIIOCOOOB JIOCTHIKCHHUSIICTN M BEIOOP HanboJiee 3pPeKTUBHOTO
croco0a;

YMEHHUE CaMOCTOSITEIILHO KOHTPOJIUPOBATh CBOE BPEMs U YIIPABJISITh UM;

yMEHUE MPUHUMATh PEIICHHs B IPOOJIEMHOM CUTYAIIUH;

MOCTaHOBKA y4eOHBIX 3a/1a4, COCTABJICHHUE IIJIaHA U MTOCIIEI0BATCILHOCTH JICHCTBUH;

opraHm3ais pabo4yero Mecrta MpHy BHIMOJIHECHHA XUMHYECKOTO IKCIICPUMEHTA,;

MIPOTHO3UPOBAHUE PE3YNbTaTOB OOyUYEHUS, OLICHWBAHHWE YCBOEHHOTO MaTepHualia, OllEHKa KaueCTBa W YPOBHS MOJYYEHHBIX 3HAHUU,
KOPPEKIIHsI MJIaHa U crioco0a IeHCTBUS MPH HEOOXOIMMOCTH.

Ilo3nasamenvibie




Obyuarowuiics NOIYYUM 803MONCHOCIY 01 POPMUPOBAHUS CeOVIOWUX NO3HABaAmMeNbHbIX Y V]]:
—  TOWCK U BBIJENCHHE HHPOPMALIUY;
—  aHaiM3 YCJIOBHH U TpeOOBaHMIA 3a7a4u, BEIOOP, COMOCTaBIEHHE U 000CHOBAHUE CIIOCO0a PEIICHUS 3a/1a4H;
—  BBIOOp Hambomee 3 PeKTHBHBIX CIIOCOOOB pEIICHHS 33/1a9U B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUH;
—  BBLABIDKEHHE U 000CHOBaHUE THIIOTE3bI, BEIOOP crioco0a e€ MpoBepKH;
—  CaMOCTOSITEJIbHOE CO3[JaHUE AJITOPUTMA JESTENIbHOCTH TP PEIIEHUU IPOOJIEM TBOPUYECKOTO U MIOMCKOBOTO XapaKTepa;
—  YMEHUS XapaKTepHu30BaTh BELECTBA 10 COCTABY, CTPOCHHUIO U CBOMCTBAM;
—  ONKCHIBaHUE CBOWCTB: TBEPBIX, )KHUJIKUX, Fa3000pa3HBIX BEIIECTB, BbIIECICHHUE UX CYyIlle- CTBEHHBIX IPU3HAKOB;
— u300pakeHHE COCTaBa MPOCTEHIIMX BELIECTB C MOMOILIBIO XUMHUYECKUX (OPMYT U CYII- HOCTH XMMHUYECKHX PEaKIHMi C MOMOIIbIO
XUMUYECKUX YPAaBHEHUN;
— TpOBEJCHHE HAOJNIO/IEHUH, ONUCaHNE NMPU3HAKOB U YCIOBUN TEUEHUS XUMUYECKUX PEAKIIM, BHITOJHEHNE XUMUYECKOTO SKCIIEPUMEHTA,
BBIBOJIbl Ha OCHOBE aHallM3a HAOMIOJIEHUI 3a AKCIEPHMEHTOM, pEIIeHHME 3a/ad, MOJIydeHHE XUMHYeCKOW HH(GOpMaluu U3 pa3iInyHbIX
HWCTOYHHUKOB;
—  YMEHHUE OPraHM30BbIBATh UCCIIEIOBAHUE C LIETBIO IPOBEPKHU TUIIOTES;
—  YMEHHe JiefaTh YMO3aKI04eHHs! (MHIYKTUBHOE U [0 aHAJIOTUH) U BBIBO/IBI;
— yMeHHE OOBEKTHBHO OIIEHMBATh MH(GOpPMAIMIO O BEHIECTBaX M XMMHMUYECKUX MpoleccaX, KPUTHUYECKU OTHOCHUTHCA K TICEBJOHAYYHOMU
nHpopMaIuu.
Kowmmynuxamusnule
Obyuarowuiicss noLyYUm 803MONCHOCMb 015 YOPMUPOBAHUSL CTLEOVIOWUX KOMMYHUKamuenovlx YV

— TIOJIHO€ U TOYHOE BBIPA’KEHUE CBOUX MBICJIEH B COOTBETCTBUU C 33/1a4aMU U YCIOBUSMU KOMMYHUKAIUH;

— a/IeKBaTHOE€ HCIIOJIb30BAHHE PEUYEBBIX CPENCTB IJISl Y4acTHsl B JAMCKYCCHU M apryMEHTAllMd CBOEW MO3MIMH, YMEHHE IpPEJCTaBIISThH
KOHKpPETHOE COJEpKaHHe C COOOIIEHMEM €ro B NMUCbMEHHOW W yCTHOM ¢opme, ompeneneHue Ccrnoco0oB B3aUMOJEHCTBUSA,
COTPYIHHYECTBO B MOMCKE U cOOpe MHPOpMAIINH;

— ompezeneHue croco0oB B3aUMOICHCTBHS, COTPYIHUYECTBO B MOUCKE U cOOpe MH(OopMaluu, yuacTHe B JUAJIOTe, TUIAaHUPOBAHUE OOIINX
Croco00B pabOThl, MPOSBICHNE YBAKUTEIHHOTO OTHOIICHHUS K JAPYTrUM y4alllUMCS; OMKUCAHUE COJIEP>KAHUS BBIMOJIHSAEMBIX ICHCTBHUM C
1[EJTbI0 OPUEHTUPOBKH B MPEAMETHO- MPAKTUYECKON NIEATEIBHOCTH; YMEHHUSI YYUTHIBATh Pa3Hble MHEHHUS U CTPEMUTHCSA K KOOPAMHALINU
Pa3IMYHBIX MO3UIUI B COTPYAHUYECTBE;

— ¢opMynupoBaTh COOCTBEHHOE MHEHHE U MO3UIUI0, ApTyMEHTHUPOBATh U KOOPAMHUPOBATHEE C MO3UIUSIMU MAPTHEPOB B COTPYAHUYECTBE
IpH BeIpaO0OTKE OOIIETro pelieH sl B COBMECTHOM e TENbHOCTH;

—  OCYILECTBJIATh B3aMMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOAUMYIO B3aMOIIOMOIITb;

— IIJJAaHUPOBATH OOIIKE CIIOCOOBI PabOTHI; OCYLIECTBIATH KOHTPOJIb, KOPPEKIINIO, OLIEHKY JeHCTBUI MapTHEPA, yMETh yOSKIaTh;

— HCIOJIB30BATb aACKBATHBIC A3BIKOBBIC CPEACTBA JIA OTO6pa)KCHI/I${ CBOUX YYBCTB, MBICHCﬁ, MOTHBOB H HOTpe6HOCTeﬁ; 0T06pa)KaTB B
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peun (onucanue, 0OBSICHEHNE) COJEP)KaHNE COBEPIIAEMBIX JICHCTBHIMA, KaK B (popMe IpOMKOHN COLMAIM3UPOBAHHON peun, Tak U B (hopme
BHYTPECHHEU peuu;

pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHIIMIO, UCIIONB3Ysl CPEICTBA YCTHOW M MUCHMEHHOW KOMMYHHUKAIUU TPU paboTe ¢ TEKCTaMu
yueOHHKA U JOMOJHUTEIBHOHN JINTepaTypoi, CIPaBOYHBIMH TAOJUIIAMHU, TPOSIBIIATE TOTOBHOCTh K YBaKCHHUIO WHOW TOYKHU 3PEHUS TPU
00CYX/IEeHUH PEe3yIbTaTOB BBHITIOJHEHHOW pabOTHI.

MECTHDBI bTAaTbl

Obyuarowuiics Hayuumcs:

IMPHUMCHATH OCHOBHBIC METO/IbI ITIO3HAHUW ! Ha6J'IIO)I€HI/IC, N3MCPCHUC, DOKCIICPUMCEHT,

ONMNCHIBATL CBOMCTBA TBépI[I)IX, KHUIOKHUX, F33006p33HI)IX BCIICCTB, BbIACIAA HXCYIICCTBCHHBLIC IIPU3HAKHU,

PACKpPBIBATE CMBICIT 3aKOHA COXpaHCHUA MaCChl BCIICCTB, aTOMHO-MOHGKYHﬂpHOﬁ TCOPHU,

pasiiniyaTtb XUMHYCCKUEC U (1)I/ISI/I‘~ICCKI/IG SIBJICHUA,

Ha3bIBaTh MIPU3HAKU U YCJIIOBUA IMTPOTCKAHUA XUMHUYCCKUX peaKuHﬁ;

coOnroaatTh npaBuia 6e30macHoi paboThI PH MPOBEIEHUH OIBITOB;

M0JIb30BaThCs Ja0OPAaTOPHBIM 000PYAOBAHUEM U TIOCYI0H;

MoJTy4aTh, cOOMPATh ra3000pa3HbIe BEUIECTBA W PACIIO3HABATh HMX; XapaKTEPH30BaTh (PU3UUECKHE U XMUMUYECKHE CBOMCTBA OCHOBHBIX
KJIaCCOB HEOPraHMYECKMX COEAMHEHHH, IPOBOIUTH OIbBITH, MOATBEPKIAIONIME XUMHUECKHE CBOMCTBA H3Yy4YEHHBIX KJIAcCOB
HEOPraHNYECKUX BEIIECTB;

pacKpbIBaTh CMBICT HOHSATHS «PacTBOP», BBIUUCIATH MAacCOBYIO JOJI0 PACTBOPEHHOIO BEIECTBA B PAacTBOPE, FOTOBUTh PACTBOPHI C
onpeaeIEHHON MacCOBOM AOJEUPACTBOPEHHOTO BEILIECTBA;

XapaKTepU30BaTh 3aBUCUMOCTh (PM3MUYECKUX CBOWCTB BEIIECTB OT THUIA KPUCTAIINYECKONW PEHIETKH, ONPEAEsITh BU XUMUYECKOMN CBS3U
B HEOPraHMYECKUX COCTUHEHUSIX;

pacKpbiBaTh OCHOBHBIC IIOJIOKEHUS TEOPUU JJIEKTPOJMTUYECKON JAUCCOIMALIMM, COCTABIIATH YPABHEHHS AIIEKTPOJIUTUYECKON
JMCCOLIMAIIMU KUCIOT, IIeJI0Yeil, colel 1 peaklMHUOHHOTO 0OMEHa;

PaCKpbIBaTh CYIIHOCTb OKHUCIHUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ, OonpeaAcCIITh OKHUCIIMTCIIbL W BOCCTAHOBHUTCIIb, COCTAaBJIATH
YpaBHCHUA OKI/ICJ'II/ITGJ'IBHO-BOCCTaHOBI/ITeHLHLIXpeaKHI/Iﬁ;

Ha3bIBAThb (1)aKTOpLI, BJIMAOINUEC HA CKOPOCTb XHUMHUYECKOH pE€aKuuu;

XapaKTepU30BaTb B3aUMOCBA3b MCKAY COCTaBOM, CTPOCHUCM U CBOMCTBAMHM HEMETAJIJIOB HUMCTAJITIOB,

IMPOBOAUTD OIIBITHI ITIO IMOJTYUYCHUIO U U3YUCHUIO XUMHUYCCKUX CBOMCTB Ppa3JINYHbIX BCUICCTB,

I'paMOTHO o6pau1aTLc51 C BEIECTBAMHU B IOBCEAHEBHOM JKM3HH.

Obyuarowuiica noayuum 603M0HCHOCH b HAYUUMBCA:



—  BBIJIBUTaThb U IIPOBEPATH dKCIIEPUMEHTAIBHO TUIIOTE3bl O XUMHUECKUX CBOMCTBAX BEIIECTBHA OCHOBE MX COCTaBa U CTPOEHUS, UX
CIOCOOHOCTH BCTYIATh B XUMHUECKUE PEAKIIMH, O XapaKTepe U MPOAYKTaX PA3TUYHBIX XUMHUUECKUX PEAKLIUH;

—  XapaKTEepHU30BaTh BEILECTBA I10 COCTABY, CTPOCHMIO U CBOMCTBAM, YCTAHABIINBATh IPUUYNHHO-CIICICTBEHHBIE CBA3U MEXLY
JAHHBIMU XapaKTEPUCTUKAMU BELIECTBA;

—  COCTaBJIATH MOJIEKYJISIPHBIE U IOJIHBIE HOHHBIE YPABHEHMS 110 COKpAIIEHHBIM HOHHBIM YPABHEHUSM;

—  NPOTHO3UPOBATH CIIOCOOHOCTH BEILIECTBA MPOSIBIIATH OKUCIUTEIbHBIE WM BOCCTAHOBUTEIbHBIE CBOMCTBA C YUETOM CTENEHEH
OKHCJICHUS IEMEHTOB, BXOJAIINX B €T0COCTAaB;

—  BBLIBUIaTh U MIPOBEPATH IKCIEPUMEHTAIBHO TUIIOTE3BI O pe3yJbTaTaX BO3IEHCTBUAPA3INYHBIX (PAKTOPOB HA UBMEHEHUE
CKOPOCTH XUMMUYECKON PEaKIINH;

—  HCMOJb30BaTh NPUOOPETEHHBIE 3HAHUS JIIsl SKOJIOTHUYECKHU IPAMOTHOIO MOBEACHUS BOKPYKAIOLLEH Cpele;

—  HCMOJb30BaTh NPUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHIIUU IIPU BBIIIOJHEHUH ITPOEKTOB U PEIICHNN Y4eOHO-UCCIEA0BATEIbCKUX 3a/1a4
10 U3YYEHHUIO CBOMCTB, CIIOCOO0B MOJIYYEHUSH pacliO3HABAHUS BEIIECTB;

—  OOBEKTHUBHO OIIEHUBATh MH()OPMAIIHIO O BEIIECTBAX U XUMHUYECKUX MPOIIECCax;

—  0CO3HaBaTh 3HAYEHHE TEOPETHUECKUX 3HAHUM 10 XUMUH JUIs TPAKTHUYECKON AeSITeTbHOCTUYEIIOBEKA;
cO3/aBaTh MOJENU U CXEMBbI JJIsl pelIeHUs yueOHBIX U M03HABATEIbHBIX 3a/1a4; IOHUMAThHEOOX0JUMOCTh COOIOACHUSI IPEANUCAaHNH,
npeiaraéMbiX B MHCTPYKIUSAX 110 UCIIOJIB30BAHUIO JIEKApCTB, CPEJICTB OBITOBON XUMHUU U JIP.

@D opMBbI KOHTPOJISA

Dopmuposanue UKT-komnemenmuocmu odyuaruwuxca Y 9eHUK
HAY4IHUTCS:
- HCIONB30BAaTh pa3Hble MPHEMbl TOHCKa WH(POPMAIMM Ha MEPCOHAIBHOM KOMIIBIOTEpE BOOpa30BaTENLHOM IPOCTPAHCTBE C
HCIIOJIB30BaHUEM 000pYA0BaHUs ITU(POBOIL TabOpaToOpuu;
- HCIIONIb30BATh Pa3IMYHbBIE CIIOCOOBI XpaHEHUS ¥ BU3yaIn3allui NHPOPMAIINH, B TOM YK CIie, Brpadudeckoii opme

d)opmupostmue Komnemenmmuocmu 6 oonacmu onbtmuo-akcnepmneumwlbnoﬁ u npoexmuoﬁdeﬂmeﬂbuocmu

YyeHuk Hay4YUTCA IJIAHUPOBATH W BBIIIOJIHATDH y‘Ie6H06 HCCICOOBAHNEC U y‘Ie6HBII>i ITPOCKT, I/ICHOJ'IB3y}IO60py,I[OBaHI/I€, MOZACIN, MCTOAbI, ITIPUCMBI,
aJICKBATHBIC HCCHQHyeMOﬁ np06neMe.

YyeHuk MOJIYYHUT BO3MOKHOCTb HAYYUTHCA CaAMOCTOATCIIBHO 3alyMbIBAThb, IIJIAHUPOBATH U BBIHOJ'IH}ITBy‘-I€6HO€ HNCCIICAOBAHUC, y‘I€6HBII>‘I U COLMATbHBIN
IIPOCKT I10 QCTQCTBQHHOHay‘{HOfI HalpaBJICHHOCTH.

Yuem pezynomamoe eneypounoit deamenvnocmu
Dopmbl U NEpUOOUUHOCIL KOHMPOA



Bxoonoii koumpons ipoBoAMTCA B Havajae y4eOHOro roja AJisi MPOBEPKU HAYAJIbHBIX 3HAHUN U YMEHUHO0OYJaroImuXCsl.

Texywuti Konmpo.ib IPOBOJUTCS HA KAXKAOM 3aHATHHU B (hOpMe TIear oruaeckoro HabmoIeHu s,

Tecmoswiii KoHmMpOIbL OCYIIECTBIISETCS 110 OKOHYAHUN U3YYEHUS KaXKI0r0 pas3zena.

Ilpomesicymounas ammecmayus NPOBOJUTCS B KOHIE y4e€OHOro rojaa B (popme 3aluThl MPOEKTa, MO3BOJSET MPOBECTH aHAIMU3 PE3yJbTaTHBHOCTH
OCBOEHHS 00YYarOIIMMHUCS OCHOB OMBITHO- YKCIIEPUMEHTAIBHON M MPOEKTHON JEATEIbHOCTH JaHHOTO Kypca BHEYPOUYHOW NESATEIbHOCTH
«DKCTIepUMEHTANIbHASL XUMUSD».

Kpumepuu oyenku pe3yiomamoe 0ce0eHus npozpammeol Kypca

Pabora oOyuaromuxcsi OLIGHUBACTCS MO TPEXYPOBHEBOW INKaje, MPEANOJAralonieil HaJIU4Ue CIEAYIOIIUX YPOBHEH OCBOCHHUS MPOrPaMMHOIO

Marepuana: BbICOKUN, CPEAHUMN, HU3KHIA.

Bbicokmii ypoBeHb: 00y4arOIIUICS JEMOHCTPUPYET BBICOKYIO OTBETCTBCHHOCTh M 3aMHTEPECOBAHHOCTh B 00pa30BaTEIbHOM JEATEIbHOCTH,

MPOSIBJISICT WHUIIMATUBY, HE MPOMYCKACT 3aHATUS 03 YBOKUTEIBHON MPUYMHBI, JEMOHCTPUPYET BBICOKHI YPOBEHb 3HAHHH M KOMIICTCHIIUM, BJIAJCET

Ha BBICOKOM TBOPYECKOM YPOBHE MPUOOPETEHHBIMU B XOJI¢ M3yUYCHHUS IPOrPaMMbl YMEHHSIMH WHABBIKAMU;

Cpennuii ypoBeHb. O0YYAIOUIHICS TEMOHCTPUPYET OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTH BOOPA30BATENBHON JCATCIBLHOCTH, TPOSBIISET

XOpOILUI YPOBEHb 3HAHUN U KOMIICTCHIIHMIT, HHUIIMATUBBIHE TPOSBIISET, HO CIIOCOOCH MOICPYKUBATh HHUIIHATOPA B MTPEIaracMoM I0Jie

JIeATEIbHOCTH, BJIOCTATOYHOM CTETMICHHU BJIAJICET MOJIy4aeMbIMH B XOJI€ U3yUCHHS ITPOrPaMMbl YMEHUSIMH U HaBbikamu, Hu3kuid YPOBEHbD!
o0ydaronuics JCMOHCTPUPYET  HEJIOCTATOYHYI0  OTBETCTBEHHOCTh  HM3aMHTEPECOBAHHOCTH B 00Opa30BaTE/IbHOU

JIeATEIbHOCTH, MOCEIIAeT 3aHATHI OT Cly4asi K CJy4aro,lOKa3bIBaeT YIOBJICTBOPUTENIBbHBIM YPOBCHb 3HAHWW M KOMIIETCHIIMH, B LIEIOM Cabo

BJIQJICETIIONYYaeMbIMU B XOJ1€ U3Y4YEHUS IIPOrPaMMbl YMEHHUSIMUA ¥ HABBIKAMHU.

®opMbl pe3y1bTATOB 0CBOEHHS POrpaMMbl BHEYPOUHOIi 1eATe IbHOCTH:

1. OT™MeTKa ypOBHS JIOCTIIKEHHUI 00YJarOIIErocs B JINCTE TEIarOTMYECKOro HaOIIOICHUS;

2. 3anmcu B )KypHaie y4éTa o pe3ylbTaTHBHOCTH yJacTusl 00y4JaronIHXcs B MEPOIPHUATUAX Pa3HOTOBHU/IA M YPOBHSI (JIUTIIIOM, TpaMoTa,
0J1aroapHOCTh, APYroe);
3. Banmcu B )xypHae yaéTa 00 y4aCTUH B BBIC3IHBIX MEPOIPHUSTHSX.

4.
COJAEPXAHMUE

Pa3znen 1. OCHOBBI IKCIIEPUMEHTAILHOM XuMun (22 4)
XuMus — HayKa dKCIIEpUMEHTalIbHasA. BBOAHbIM nHCTpYKTax 110 Th
Hemoncmpayuonnsiii sxcnepumenm Ne 1. O3HakomiieHue ¢ 1a00paTOpHBIM 000pYyA0BaHUEM;IPUEMBI 6€3011aCHOM pabOThI ¢ HUM.
Ilpakmuueckaa paboma Ne 1. [IpaBuna TexHuku 6€3011aCHOCTH IIpH padoTe ¢ 1abopaTopHbIMOOOpYyIOBaHUEM. M3yueHue CTpOeHUs TIaMEHM»
MeTo1pl TO3HAaHUS B XUMUHU. DKCIEPUMEHTAIbHBIE OCHOBBI XUMHH
Jlabopamopuuuii onvtm Nel. PaccMOTpeHHE BEILECTB C Pa3IUYHBIMU (U3MUECKUMH CBOICTBaMu(Mellb, JKene30, LIMHK, cepa, BOJa, XJIOPUA
HaTpHUs



Jlabopamopnuwiit onvim Ne 2. «J1o xakoit TemriepaTypbl MOKHO HarpeTh BemiecTBo?» Jlabopamophutii onvim Ne3. V3yueHue CBOWCTB BEIECTB:
HarpeBaHue BOJIbl, HarpeBanue okcumakpemuus (1V).

Jaoopamopuwviii oneim Ne 4. «I3MepeHue TemrepaTypbl KUIEHHMsS BOABI C IOMOIIBIO JAaTYMKATEMIIEPATyphbl U TEPMOMETPA»
Jlabopamopuwviii oneim Ne 5. «OnpeneneHue TeMIeparypbl IUIaBICHUS U KPUCTAUIM3ALMUMETaIIa

[lepBoHauanbHBIE XUMUYECKHE TOHATHA. YHUCThIE BEIIECTBA M CMECH

Jlabopamopuusiit onetm N6, Viccnenopanne GU3NIECKUX U XUMUYIECKHX CBOWCTB MPUPOTHBIXBEIIECTB (M3BECTHSIKOB).

UYucteie BemectBa U cMecH. CriocoObl pa3zieieHusi CMeceid: NecTBHEe MarHWTOM, OTCTauBaHUE,(HIIBTPOBAHKE, BBIIAPUBAHUE,
KPUCTAJUTH3ALUS, TUCTUIIISIIHS.

Jlabopamopnuiii onvim Ne'l. Pa3neneHue cMecu KeJIe3HbIX OMUIIOK U CEPBI C IOMOIIbIO MarHuTa. Jlabopamopnwtii oneim Ne8. lpuroroBienue
U pa3/ielieHHe CMECH jKelle3a U Cephl, pas3jeleHruecMecH He(PTH U BOJIbl (PaCTUTEIBHOIO Macia U BOJBI).

Ilpakmuueckaa paboma Ne 2. OBnajeHre HaBbIKAMM pa3felieHUs OJHOPOJHBIX M HEOJHOPOJHBIX CMECeH: OTCTauBaHuE, (PUIBTPOBaHUE,
BBITTAPUBAHNE, KPUCTAJUTH3ALIUS, TUCTUIUIAIMS (TIeperonka). Du3nueckre 1 XuMUYECKHUE SIBJICHUSI.

Jlemoncmpayuonnotit Ikcnepumenm Ne 2. «BriieneHne v NOTIIONEHAE TeTIa — MPU3HAK XUMUYECKON pEaKIimy

Jlabopamopustit onvtm Ne9. [Ipumeps! Gpu3nyeckux sSBICHUN: cCTHOaHNE CTEKIITHHON TPYOKH, KUTISTICHUE BOJIBI, TUTaBJICHUE apaduHa.
Jlabopamopnwiii onvim Nel (). TIprumepbl XUMUYECKHUX SABJICHUN: TOPEHHUE IPEBECUHBI, B3aUMOJICUCTBUE MPAMOPa C COJITHOM KUCTIOTOM.

ATOMBI 1 MOJIEKYJIBI, HOHBI. BeliecTBa MOJIEKYISIPHOTO U HEMOJIEKYISIPHOTO cTpoeHus. Kpucraninueckue pemeTky.

Jlemoncmpayuonnstit onvim Ne 3. «TemriepaTypa MIaBJIeHUS BEIIECTB C Pa3HBIMHA TUIIAMH KPUCTALUTHUECKUX PEIIETOK)

[IpocTsie 1 cn0XKHBIE BENIECTBA. XUMUYECKAN dJeMEHT. XUMUYECKUH 3HaK. [IpocThie BeniecTBa: METaIbl U HEMETAILIBI.

Jlabopamopnwtit onvtm Ne 11. 3HaKOMCTBO ¢ 00pa3IiaMu MPOCTHIX BEIIECTB: METAUIOB U HeMeTalioB. OTncaHue CBOMCTB.

Jlabopamopustit onvtm Nel2. VI3ydenue o0pa3iioB METaUIOB M HEMETAIIOB (CEpHI, JKelie3a, allfoMUHUS, TpaduTta, Meau U ap.).

CrnoxHbI€ BEIIECTBA X COCTAaB U CBOMCTBA.

Jlabopamopuwtit onbim Ne 13. 3HaKOMCTBO ¢ 00pa3iiamMu CJIOKHBIX BEIIECTB, MUHEPAJIOB M TOPHBIX MOpo . ONHUCcaHue CBOMCTB.
Jemoncmpayuonnwtii 3kcnepumenm Ne 4. «Paznoxxenue BOAbI 3JIEKTPUUECKUM TOKOM»

Jlabopamopnwiii onetm Nel4. VicnbiTaHue TBEPAOCTH BEUIECTB ¢ MOMOINIBIO KoJuleKuu «lllkamaTBepaocTuy.

DopMyITbI CIIOKHBIX BelecTB. KauecTBEHHBIN M KOJIMUYECTBEHHBIN COCTAB BEIIECTBA. /JeMOHCMpPayuoHHblii IKchepumenm Ne 5.
«Paznosxxenue ocHoBHoro kapbonara meau (I1)(mamaxura)»

@opmysbl CIOKHBIX BellecTB. KauecTBEHHBIM M KOJIMYECTBEHHBIH COCTaB BellecTBa. Ha3BaHUACIOKHBIX BelleCTB. PeakTUBBI. DTUKETKHU.

['pynmbl XxpaHeHust peakTUBOB. Y CIIOBUSI XPAaHEHUSI U UCIOJIb30BaHMU . 3aKOH COXPaHEHHs MacChl BEIIECTB.

Jlemoncmpayuonnutii Ikcnepumenm Ne 6. «3aKoH COXpaHEHUS MaCChl BEIIECTB» XMMUYECKHE MTPEBPAIICHHS. XUMUYCCKUE

peaKIuu.

Jabopamopustit onetm Nel5. TlpusHaku NpoTEKaHUs XMUMHYECKUX pEaKIUi: HarpeBaHWE MEJAHOM MPOBOJIOKH; B3aWMOJEHCTBHUE PACTBOPOB

€/IKOTO HaTpa M XJIOPHJIa ME/IN; B3aUMOJICHCTBUE PACTBOPOB YKCYCHOM KUCIIOTHI U TUApOKapOOHATa HATPHUS.

XUMUYECKUE YpaBHEHHs. BoimoHeHnEe TPEHUPOBOYHBIX YIIPAKHEHUI 10 COCTABICHUIO YPABHEHUN XUMUUECKUX PeaKIni



THUIbI XUMUYECKUX pEAKLUMA
Jlabopamopnuuiit onvtm Nel6. Turbl XuMHUYECKUX peakuuil: pasnoxeHue rugpokcuaa meau (11); B3aumoneicTBue xeies3a ¢ pacTBOPOM XJIOpHUIA
menu (1), B3aumonericreue okcuaa menu (I1) ¢ pacTBOpoM CONSTHOM KUCITOTHI.
IToaroroeka x I'1A, BIIP.
Tecmoegwiit konmpons. «OCHOBBI SKCIIEPUMEHTAIBHON XUMUN.

Pa3znen 2. [IpakTuKyM 1o H3y4eHHIO ra30B: KHCJI0poaa u Bogopoaa (7 4)
Kucnopon. Peakiuu, ucniosib3yeMble AJis MOTYYEHUsI KUCIIOpoa B Jabopatopuu /emoncmpayuonnstii 3kcnepumenm Ne 7. «llomyuenue u
coOMpaHue KHCIOPOAa B Ta0OPATOPUH U3ATIOJTHEHHE UM Ta30METPay
XuMHu4ecKue cBoicTBa Kucaopoaa. OKCHIBIL.
Jlabopamopustit oneim Nel7. «'openue cepsl 1 pochopa Ha BO3Ayxe U B Kuciopoe» Jlabopamopnotii onvim Nel8. «I'opeHue xemne3a, MeJu,
MarHus Ha BO3JyXe U B Kuciopojie» Jlabopamopuwtii onvim Nel9. PaccmoTpenue obpasiioB okcuaoB (yriepoaa (1V), Bogoposa,docdopa,
MeJIH, KaJIbIIMsI, Kese3a, KPEeMHUS).
[Tonroroka k 'MA, BITPBo3ayx u ero cocras.
Jlemoncmpayuonnotit 3kcnepumenm Ne 8. «OnpeneneHne cocTaBa BO3IyXa
Bonopon. Ilonydyenune Bogopona. Mepsl 6e3omacHOCTH npu pabote ¢ BogopojaoM. [IpoBepka Haumctoty. ['pemyunii ras.
Jlemoncmpayuonnotit 3xcnepumenm Ne 9. «[lomydenne u cobupanue Bogopoaa B gaboparopun.OnbiT KaBenmuimay
XuMU4YecKue cBoicTBa Bojgopoaa. [I[pumenenue.
Jemoncmpayuonnsiit 3kcnepumenm Ne 10. «Ilomydenne Bogopoa peakiueil amOMUHNS COCMECHIO Cyab(haTa MeIu U XJIOpuaa HaTPUs»
Jemoncmpayuonnsiit 3xcnepumenm Ne 11. «3anHuMatenbHble OMBITHI C BOJOPOJOM: JIeTaroliasiOaHKa, B3PbIBAIOLIUECS MTy3bIPH, JIETAIOLIHE
MBUIbHBIE IIAPUKH.
Tecmoeguwtii Konmpons: «IIpakTUKYM IO U3YYEHHUIO ra30B: KUCIOPOIa U BOJAOPOIAY.

Paznen 3. [IpakTHKYM 10 M3Y4YeHUIO CBOICTB BOJbI H pacTBopoB (9 4)

Bona. Metoibl onpe/iesieHnst coctaBa BOJbI - aHAIU3 U CUHTES.
Jlabopamopnwtii oneim Ne 20. «OnpeneneHue BoJAONPOBOJHON U JUCTUIIMPOBAHHON BOIbI» DU3NUYECKUE U XUMUUYECKUE CBOMCTBA BOJIBI.
Jlabopamopnwtii oneim Ne2 1. Okpacka MHIUKATOPOB B HEUTPAIILHOM cpelie
Jlabopamopuwtit onvtm No22. CpaBHeHHE MPOO BOJBI: BOJIOIPOBOIHOM, U3 TOPOJICKOTO OTKPBHITOTOBOIOEMA.
Boga — pactBoputens. PacTBopsbl.
Jabopamopusiit oneim Ne 23. «lI3ydyeHue 3aBUCUMOCTH pAacCTBOPUMOCTH BEIIECTBA OTTEMIIEPATYpPhD»

HacplIlieHHbIC M HEHACHIIIIEHHBIC PACTBOPBI.

Jlabopamopuuuii onvim Ne 24. «Habnwooenue 3a pocmom Kpucmannosylabopamopnutit onvim Ne 25.

«IIepecviuennstii pacmeop»

Ilpakmuueckas paboma Ne 3 «Onpedenenue KOHUEHMPAUUU BeULECME KOJIOPUMEMPUYECKUMMEN O0OM RO KATUOPOBOUHOMY 2PAPUKY»



Kpucramnoruaparsr.
Jlabopamopustit onvim Ne 26. «Onpedenenue memnepamypul paziodceHus KpUCmanioZuopama
Iloaroroeka x 'NA, BIIP
Tecmoegwiit konmpons: «IIpakTUKyM 110 U3YYEHHUIO CBOMCTB BOJBI U PACTBOPOBY.
Pa3znen 4. OcHOBBI pacueTHOW Xumuu (4 1)
Mouip — eauHMIIA KOJIMYECTBa BellecTBa. MouisspHas Macca. BbrunMcieHus: Mo XuMHUYECKUMYPaBHEHUSIM.
3akon ABoraapo. Monsipabliii 00beM ra3oB. OTHOCHUTENIbHAS TNIOTHOCTH Ta30B.
O06paboTka SKCIIEPUMEHTATBHBIX JaHHBIX C HCIIOJIb30BaHUEM UG poBoii mabopatopun «Toukapoctay. UteHne rpagukoB, AuarpamMmm
Pazjen 5. IlpakTukyM 1o u3y4eHHI0 CBOICTB BelIECTB OCHOBHBIX KJIACCOB HeopraHuvyeckuxcoeauuenuii (12 41)
Oxkcunpl: knaccuukalus, HOMEHKIaTypa, CBOMCTBA, MOJTyYeHUE, TPUMEHEHHE.
Jlabopamopustit onvtm Ne27, HaGmoneHue pacTBOPUMOCTH OKCHIOB AIFOMUHUS, HATPUS, KAJIbLIUSIH MEHU B BOJIC.
Jlabopamopnuuiii onetm Ne28. OnipeneneHne KUCIOTHOCTU-OCHOBHOCTH CPEIbl MOJyYEHHBIXPACTBOPOB C MOMOIIBIO HHANKATOPA.
Jlabopamopustit onvtm Ne29. TloyueHue yriieKUCIOTO Ta3a U B3aMMOJICHCTBHUE €T0 C M3BECTKOBOMNBOIOMN.
Iunpoxcunapl. OcHoBaHUS: Kiaccu(UKalKs, HOMEHKIIaTypa, OJy4YeHHE.
Jlabopamopuwtit oneim  Ne30.B3aumoneiicTBue OKCuaoB Kambimsi u  ¢dochopa ¢ BOJOH,0mMpeeeHHE XapakTepa 00pa3oBaBIIeTOCs
TUAPOKCUAA C IOMOIIbIO MH/IUKATOPA.
Jaoopamopnuwiit onvim Ne 31. «Onpenenenne pH pa3audHbIX cpe
Ilpakmuueckasn paooma Ne 4 «Onpenenenue pH pacTBOPOB KUCIOT U HIEIOYEH
XUMUYECKUE CBOMCTBA OCHOBaHUM. Peaknus HerTpanu3zanuu. OKpacka WHAMKATOPOB B IIEJIOYHONU HEUTpaIbHOU cpenax. [Ipumenenue
OCHOBaHUM.
Jlabopamopuwtit oneim Ne 32. «Peaxiiyss HEUTpaIu3aumy.
Hemoncmpayuonnwtit 3xcnepumenm Ne 12. «OcuoBanus. TermoBoit 3¢ (heKT peakiuu THAPOKCUIAHATPHS C YIIICKUCIBIM Ta30M»
Jlabopamopnwtii oneim Ne33. BzauMo1eiiCTBUE pacTBOPOB KUCIIOT CO LIET0YaMHU.
Jabopamopuetii onvim Ne34. TlonydeHre HEpaCTBOPHMBIX OCHOBAHHMH W HCCIIEAOBaHUEC MXCBOMCTB (Ha mpumepe ruapokcuaa meau (11)).
AmboTepHbIe OKCUIBI U THIPOKCUIBL.
Jabopamopuetii onetm Ne35. Tloydenre aMm(pOTEPHBIX OCHOBAHMI M MCCIIE0OBaHUE X CBOMCTB(HA mpuMepe ruapokcuaa nuuka (11)).
Kucnotsl. Cocta. Knaccudukamnus. Homenknarypa. [Tonydenue kuciaor. XuMHUECKHe CBOMCTBA KUCIOT
Jlabopamopnuiit onvtm Ne36. B3aumogeiicTBre MeTalioB (MarHus, IMHKA, jKelle3a, MEIU) CpacTBOPaMU KHUCIIOT.
Jadopamopnwiit onoim Ne37. Bzaumoneiicteue okcuna memu (I1) u okcuma 1MHKAa ¢ pacTBOPOMCEPHOM KHCIIOTHI.
Jlabopamopuwsiii  onvim Ne38. BzaumoneicTBHE pacTBOPOB KHCIOT C HEPacTBOPUMBIMHOCHOBAHUSMHU.
Counn. Knaccudukanus. Homenknarypa. CnocoObl oTydeHus conen
Ilpakmuueckas paboma Ne 5. «[lonydeHne MeTHOTO Kyliopocay
CaoiictBa cousieil. ['eHeTHUeckasi CBsI3b MEXKJY OCHOBHBIMH KiaccaMH HeopraHumyeckux coeanHeHuil Ilpaxkrmuyeckas padora Ne6. Pemienue



OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMC <<HpaKTI/IKYM 110 U3Yy4YCHUTIO CBOMCTB BCIICCTB OCHOBHBIX KJIACCOB HCOPraHUYCCKUX COCHHHGHHﬁ))

Tecmoewtit konmponw: «[IpakTUKyM 110 U3YYEHHUIO CBOMCTB BEUIECTB OCHOBHBIX KJIACCOBHEOPIaHUYECKUX COECAUHEHUI.

Pa3znen 5. OcCHOBBI ONIBITHO-)KCIIEPUMEHTAJIBLHOI M MPOEKTHOM JesiTeJIbHOCTH (164) Texnuka 0€30MaCHOCTH MPU BHITIOJHEHUH
CaMOCTOSITEJIbHBIX ONBITOB M 3KCIIEPUMEHTOB BJOMAIIIHUX YCIOBUSIX U C UCIIOJIb30BAHUEM 00OPYI0BAaHUSI XUMUUYECKOH 1TabOpaToOpuH.
IIpakTuyeckass padora Ne7. OOpameHue co CTEKJIoM (CrubaHWe CTEKISHHOW TPYOKH,M3TOTOBJIEHUE: MMUMETKHU; KallUJUIIPOB;
IIPOCTENIINX Y3JI0B; IPOCTEHIINX PUOOPOB)

XUMUYECKUN aHAJIN3: KAYE€CTBEHHbBIN U KOJIMYECTBEHHbIN

TeopeTnueckne 0CHOBBI OIIBITHO-3KCIIEPUMEHTAIBHOM U IIPOEKTHOM JiesTenbHOCTU. Be160p TeMbl npoekTa. [1nanupoBanue
NeSITEIbHOCTH.

[ToaroroBka npoekra. C60p nHpopmanuu 1o JaHHON TeMe. MoienupoBaHue IPOEKTHONU IEATEIbHOCTH.

BrimosnHeHne yaeOHbIX IPOEKTOB, OMBITHO-IKCIIEPUMEHTAIBHBIX padoT. IlpakTnyeckue padorsl Ne§-12 mo remam
poekToB yyamuxcs [loaroroBka yueOHbIX IPOEKTOB K 3aIUTE

IIpoMe:xxyTo4yHasi aTTecTalus. 3alIUTA IPOEKTOB

Temamuxa onvimMHO-IKCREPUMEHMATIbHBIX U NPOCKMHBIX PAOOM ¢ UCNOIb308aHUEM 000pYyOosanus uenmpa «Touka pocmay:
. DKCIepTH3a MPOAYKTOB MTUTAHUS TI0 YITAKOBKE.
. OnpenienieHre KayecTBa BOJIOMPOBOTHOM BOJIBI.
. Onpenenenrie CBOMCTB BOJOMPOBOIHON U AUCTUIUIMPOBAHHON BO/IBI.
. KucinoTHOCTh aTMOC(EPHBIX 0CaIKOB.
. [Tonydyenue kpuctamioruapara MeIHOTO Kyrnopoca.6.Habmoaenne 3a pocToM KpUCTaIOB.
. [ToyryaeHue mepechIeHHBIX PACTBOPOB.
. OnpenierieHre TeMIepaTyphl Pa3ioKEHUS KPUCTALIOTHIpATa.
. OnpeiesieHne KUCIOTHOCTH MTOYBHI.
10. M3y4yeHwue MeIIOYHOCTH PA3INIHBIX COPTOB MbLIa U MOIOIIUX CPEJICTB.
11. MHauKaTOpHBIC CBOMCTBA Pa3IMYHBIX PACTCHUI U IIBETOB (C onpeseneHueM pH pactBopoB).
12. OnpeneneHue kayecTBa XjaeOONEKapHON MYKH H XJjie0a.
13. OnpeznencHue KauecTBa KUCIOMOJIOUHBIX MTPOIYKTOB.
14. OmnpepnencHue 3aBUCUMOCTH U3MEHEHHUs pH 1IeJIbHOr0 M MacTepU30BaHHOIO MOJIOKA OT CPOKOBXPAHCHHS.
15. OuwncTka BOJbI IEPETOHKOM.
16. OuymcTKa BOJBI OT 3arpsI3HEHU.
17. TlpurortoBieHHEe OYBEHHOM BBITSDKKH M ompeseneHue ee pH.
18. OmpeneneHue cTeneHu 3aCOJIEHHOCTH TIOYBHI.
19. KonudecTBeHHOE OMpEIEIeHNE 3arPSI3HEHHOCTH BEIECTBA.

O©CoOoO~NOTE,WN R



20. Ompenenenrie Maccel okcuaa meau (I1), oOHapykenune okcumaa yriepoaa (IV) u BobI,IOJy94aeMbIX MPU PA3I0KCSHUNH OCHOBHOTO

KapOoHaTa Melu (MalaxuTa).

21. Tlonydyenue, coOupanne u UACHTU(DUKAIMS Ta30B (BOJOPOJA, KHCIOPOIa, YIICKUCIOrO Ta3a,aMMHaKa), MOHTaK COOTBETCTBYIOITUX

pubOpOB.
KaﬂeH}IapHO —TEMAaTHY€CKO€C IJIHUPOBAHHUE

Ne\Ne HazBanmue pazaesia v 3aHATHIA KoauyecTno Hcnoas3oBanneodopyroBanus Jara

4acoB «Touka pocray no pakTHUecKn
JIaHY

TR Paznen 1. OCHOBBI 3KCTIEPUMEHTANBHON XuMun(22 1)

1. Beoonwit uncmpykmasic no Th Xumus — Hayka 1 TexHnka 0€30IIaCHOCTH B
sKcriepuMeHTanbHast. TP KabuHeTe xuMumIeHTpa «Touka
JHemoncmpayuonnwlit IKcnepumenm PocTtay.

M 1. 3HAKOMCTBO ¢ 000pyIOBaHUEM
O3nakomnenue ¢  1a0OpamopHLIM  000pyoosanuem;
npuémul He30nacHoOUPadomol ¢ HUM.

2. Ilpakmuueckan pavoma Ne 1 1 Hatunk Temmnepa- Typsl (Tepmonap-
«Ilpasuna mexnuxku d6ezonacnocmu npupabome c HBII1), CHUPTOBKA
nabdopamopHsim
obopyoosanuem. Hzyuenue cmpoenuanaamenuy

3. Mertoppl O3HAHUSA B XUMUU. DKCIIEPHMEHTAIBHBIC 1 JlaTduk TeMIepaTypsl
ocHOBHI xumun JlaGopaTopHblii onbIT Nel. (TepMornapHslif), CTUPTOBKA
PaccMoTpeHue BemiecTB ¢ pasInYHBIMHPU3NYECKUMU
cBOlicTBAMH

(Meapb, Keje30, IMHK, cepa, BOAA,XJIOPUA HATPUA

TP
Jabopamopnuii onvim Ne 2 «/lo Kakoit memnepamypol
MONHCHO Hazpemsb geuje- cmeoy

4, Mertoppl MO3HAHUSA B XUMUHU. DKCIIEPUMEHTAJIHHBIE 1 Jatunk Temmepa-Typsl IUIATHHO-
OCHOBBI XuMun I'P BbIf, TEPMOMETP,3JIEKTPHUUECKAS
JlagopaTopHblii onbIT Ne3. M3yueHue cBoiicTB IUTATKA
BelleCTB:

HarpeBaHHe BOJbl, HarpeBanue okcugakpemuus (1V).
Jlabopamopnuiii onvim Ne 4.
«H3mepenue memnepamypol KUREHUABOObL C HOMOULLIO
damuuka
memnepamypul u mepmomempa,
5. Mertonpl MO3HAHUS B XUMUHU. DKCIIEPUMEHTAIHHEIE 1 JaTauk TeMrepaTypbl




OoCHOBBI XuMuu TP

Jlabopamopnutii onvim Ne 5.

«Onpeodenenue memnepamypul niaeneHus u
KpUCManiu3ayuumemaniay

(TepMorapHsbIif)

HepBOHa‘IaﬂBHHe XHMUYECKHE MOHATHS. UnCThIe BCIICCTBA
u CMeCu

Jlabopamopnutit onvim_Ne 6.
Hccneooeanue @uzuveckux u XumuuecKkux Cceo0icCme
npUpOOHBIX eeulecme (U36eCMHAKOB).

PeakTHBBI B XUMHYECKOE
obopymoBaHue

UYucreie BemecTBa 1 cMecH. CriocoObl pa3JieNieHus CMecei:
JICHCTBUEC MAarHUTOM,0TCTauBaHue, (PMIIBTPOBAHHE,
BBIMTAPUBAHUE, KPUCTATUTA3AITHUS, TACTHILISIIHS.

TP

Jlabopamopnutii onvim Ne 7. Pazoenenuecmecu rncene3nvix
ORUJIOK U CEPBL C NOMOWIBIO MAZHUMA.

Jlabopamopustit onvim Ne8. Ilpuzomoenenue u
pazoenenue cmecudicenesa u cepul, pazoeneHue cmecu
Hegpmu u 600bl (pacmumenvHO20 Maciau 600bl).

PeaKkTHBBI B XUMUYECKOE
obopymoBaHue

Ilpakmuueckan paboma Ne 2. Qenadenue
HagviKamu pazoeneHus 0OHOPOOHBIX U
HeO0OHOPOOHBIX cMecell: omcmauganue,
¢unvmposanue, svinapusanue, Kpucmaiiuzayus,
oucmunnayus (nepezoHka).

TP

PeakTuBbI 1 XUMHYECKOE
obopynoBaHue

Ou3nyuecKre ¥ XUMUYECKUE SIBICHHS.

TP

Jemoncmpayuonnslii sIkcnepumenm Ne

2. «Boloenenue u noznowienue menia —mpu3HaK
Xumuueckoii peakuyuu» Jlabopamopnutit onvim No9.
IIpumepol puzuyeckux asenenuii: czubanue
CMEKNAHHOI mpyoKu,

Kunayenue 600ul, niasienue napaguna./Iabopamopmutii
onvim Nel()

IIpumepovl Xumuueckux A61eHull: 20peHue Opesecutbol,
63aUMOO0CUCIMBUEMPAMOPA C CONAHOU KUCTOMOL.

PeakTuBBI 1 XUMHYECKOE
obopynoBanue,/laTurk Temiepa-
TYpBbI IJIATUHOBBIN

10.

ATOMBI ¥ MOJEKYIBI, HOHBL. BemiecTBa MONEKyISIPHOTO U
HEMOJIEKYISIPHOrOCTpoeHus. KprucTammmueckne pereTky.

TP /lemoncmpayuonnwtii onerm Ne 3.1

«Temnepamypa nnasnenHus  @euiecme C pPAa3HblMuU

Jlatauk Temmnepa-Typbl IUIATHHO-
BBIH, TATYHMK TEM-TIEPATyPhITEPMO-
NapHbIA




munamu Kpucmavin4ecCKux pemé’mox»

11.

IIpocThie W CIOXKHBIE BEIIECTBA. XWUMUYECKHMA 3JIEMEHT.
Xumnueckuit 3Hak. [IpocTeie BemiecTBa: MeETAIBI U
HEMETAJIJIEL.

TP

Jlabopamopnuiit onvim Nel 1.

3nakomcmeo c o6pazyamu RPOCMBbIX 6eU{ECE: MEMALNL08
u Hememannos. Onucanue ceoiicme.

JlabopaTopHbiii onbiT Nel12. U3yuenue o0pa3nos
MeTAJI0B HHEMETAJIOB (Cephl, JKejle3a,
ANIOMMHUS, TpaduTa, MeH H AP.).

PeakTuBbI 1 XUMUYECKOE
obopymoBaHue

12.

3HAKOMCHEO ¢ 00pPA3UAMU CLOHCHBIX

seujecme, MUHEPAI06 u 20pHbIX nopood.Onucanue
ceoiicme.

Jlemoucmpauuonnsiit Ixcnepumerm Ne

4. «Pasznoscenue 600bl 31EKMPULECKUMMOKOM)
JlaGopaTopHblii onbIT Neld.

HcnbITaHUe TBEPIOCTH BELIECTB CIIOMONIBIO
kosuteknmnn «Ilkana TBepaoCTHY.

PeakTuBbl 1 XMMUUECKOE
obopynoBanue [Ipubop ans
OITBITOB C AJIEKTPHUECKUM TOKOM

13.

Dopmyisl CJIO’KHBIX BeriecTB. KauecTBeHHBINH U
KOJIMYECTBEHHBII COCTaB BELIECTBA.

TP

Hemoncmpayuonnuiii Ikcnepumenm Ne

5. «Paznojcenue 0CHOGHO20

kapoonama medu (1) (manaxuma)»

PeakTuBbl M1 XUMHUYECKOE
000pyIOBaHKE,EKTPOHHBIC
BEChHI

14.

Dopmyisl CJIO’KHBIX BemiecTB. KauecTBeHHBIH U
KOJIMYECTBEHHBIN COCTaB BELIECTBA.

15.

@opMyabpl  CIOXKHBIX  BellecTB. Ha3BaHUS  CIIOKHBIX
BemiecTB. PeaktuBpl. DtukeTkn. TP

PeakTUBBI U XUMHUYECKOE
o0opynoBaHue

16.

I'pynmbl XxpaHeHus: peakTUBOB. Y CIIOBUSIXPAHEHUS U
HCTIONB30BAHMS.
P

PeakTHBEI M XUMHIYECKOE
obopynoBaHue

17.

3aKOH COXpaHEHHUs MacChl BEIIECTB.

TP

Jlemoncmpayuonnsiit Ikcnepumenm Ne6.«3axon
COXPAHEHUA MACCHL 6EU4ECHIB)

Becbl 351eKTpOH-HBIE

18.

XUMHUYECKUE TPEBPALICHUS. XUMUUYECKUEPEAKIINH.
TP
JlaGopaTopHblii onbIT NelS.

PeakTHBBI U XUMHIYECKOE
obopymoBaHue




IIpu3Hakm  mpoTekaHuss  XUMHYECKHX  peaKIuii:
HATPeBaHMEe MENHOH IPOBOJIOKH; B3aHMMOJeHCTBHE
PACTBO- POB €IKOr0 HATPa U XJIOPHAA MeIH;
B3aUMO/JCHCTBHE PACTBOPOB YKCYCHOH KHCJIOTBI H
THAPOKapOoHaTa HATPHS.

19. XUMHUYECKUE YPaBHEHUS. 1.
BeimosHeHEe TPEHUPOBOUHBIX YITPaXKHEHHUH 110
COCTABJICHHIO YPaBHEHUNXMMHUYECKHUX peaKIi
20. THITBI XUMHYECKHX PEaKIIHi 1. PeakTHBBI M XUMHUYECKOE
TP obopymoBaHue
Jlabopamopnoiit onvim_Nel6.
Tunwu XUMUYECKUX peaxkyuii:pasnoxcenue
zuopokcuoa meou (11);
e3aumooeiicmeaue rcenea ¢ pacmeopoMxXiopuoa meou
(1), e3aumooeiicmeue
oxcuoa meou (1) ¢ pacmeopom conanoixucnomor.
21, XuMHUUYeCKrEe ypaBHEHUS. THUIBI XUMUYECKHUX 1.
peaknuii
22. IIpoMe:KYTOUYHBIIH KOHTPOJIb 1.
Paznen 2. [IpakTuKyM 1o H3y4eHHUIO Ira30B: KUCJI0poaa Tu
u Bogopoaa (7 1)
23. Kucnopon. Peaxuuu, ucrons3yeMble AISTOTYyICHUS 1. PeakTuBbl 1 xXuMHUYECKOE
KUCIIOpO/ia B J1ab0paTopuu 06opynoBaHue
TP
Hemoncmpayuonunwiii sxcnepumenm Ne
1. «Ilonyuenue u cobupanue Kuciopooae nabopamopuu
U 3aN0JIHeHUe UM 2a30Mempay
24. Xumuueckue cBorcTBa kucinopoaa. OKCHUapl. 1. PeaktuBbl 1 XUMHUYECKOE
TP o0opynoBaHue
Jlabopamopnutii onsim Nel7.
«I'openue cepvl u pocpopa na e03dyxeu 6 Kuciopooe»
25 XuUMHYeCKHe CBOHCTBA KHCJI0POaA. 1. PeakTuBBI 1 XUMHYECKOC
Jabopamopnuwtii onvim Nel8«I openue xnceneza, meou, obopynosanne
MazHusa Haeo3odyxe u 6 Kkuciopooe» Jlabopamopnotii
onvtm Nel).
Paccmompenue obpazuos oxcuoos (yenepooa (1V),
8000pooda, pochopa,medu, Kanvuus, yHeene3a, KPemMHus).
26. Bosnyx u ero cocras. 1. IIpubop s onpeneneHus cocraBa

TP

BO3JlyXa




Hemoncmpayuounwiii sxkcnepumenm Ne
8. «Onpedenenue cocmasa 8030yxa»

27. Bonopon. ITony4yenue Bogopona. Mepsl 6e30macHOCTH MU 1. PeakTuBel u XuMHUeECKoe
pabore ¢ Bomopoaom.IIposepka Ha uncrory. ['pemyunii obopynoBaHne
ras.
TP
Jemoncmpayuonustit Ixcnepumenm Ne
9. «llonyuenue u cooupanue 6000pooda e1adopamopuu.
Onwvim Kasenouwa»
28. XuMHuyecKkue cBoicTBa Bojiopoja. [lpumenenue. 1. PeaxTuBBI 1 XUMHUECKOE
Jemoncmpayuonniii sxcnepumenm Ne obopynoBaHue
10. «llonyuenue 6000poda peaxyuel aMOMUHUSA CO
cmecwio cynvhama meou u Xa0puoa Hampus»
TP
Jemoncmpayuonustit 3xkcnepumenm No
11.3anumamensnsle onvimui ¢
6000p00OM: Nemalowiasn Oanka,
83pulearouyuecs ny3vipu, 1emarouueMolibHble
WiapuKu.
29. :«IIpakTHKYM 110 M3y4YEHHUIO Ta30B: KUCJI0POAA H 1.
BOJIOPOIA».
Paznen 3. [IpakTHKYM 10 M3y4€HHIO CBOICTB BOIBI H 9y
pacTBOpoB
30. Bogna. Metoab! onpezneneHus cocTaBaBOAbl - aHAIN3 U 1. JlaT4uK 31€eKTpOo-NpOBOJHOCTH,
CHHTE3. QpoBoit MEKpOCKOI
TP
Jabopamopnutit onvim Ne 20.
«Onpeoenenue 8000nP06OOHOIL u
OUCMUNTUPOBAHHOU 600b1)
31. duznyeckrue U XUMHUYECKHE CBONCTBABO/IBI. 1. PeakTuBbl 1 XuMHU4YecKoe
TP o0opynoBaHue
Jlabopamopnuwiii onoim Ne21.
OKpacka uHOUKaAmopoe 6 HellmpanbHolicpeoe
Jlabopamopnbwiii onoim Ne22.
Cpasnenue npo6 600bl: 6000nP0OEOOHOIL, U3 20POOCKO20
OMKPBIMO020 8000eMa.
32. Bona — pactBopurens. PactBopsl. 1. Jatuuk Temneparypsl

TP
Jabopamopuutit onvim Ne 23.
«H3yuenue 3agucumocmu pacmeopumocmu

TUTATHHOBBIA




seuwjecmaa ommemnepamypbl»

33.

Hacpimennsie u HEHACHIIIICHHBIEPACTBOPHI.
P

Jaoopamopmuuiii onsim Ne 24. «<Haonrwoenue 3a
POCHIOMKPUCIANI06)

Hudposoii Muxpockon

34.

Jlabopamopnutii onvim No 25.
«llepecvruyennwtit pacmeop»

Jatuuk Temmeparypsl
IUTATHHOBBIA

35.(8ka1)

IpakTuyeckas padora Ne 3
«Onpenenelme KOHICHTPAIIM! BEIECTB
KOJIOpUMETPHYECKUM MOKATHOPOBOYHOMY
rpaguxky»

7P

PeakTuBBI 1 XUMHUYECKOE
000pyI0BaHUE, TATYUK ONTHIC-
CKOI INTOTHOCTH

36.

Kpucrammoruaparsl.

Jlabopamopnutii onvim Ne 26.
«Onpedenenue memnepamypuol pazinojNceHus
KpUcmaiiozuopamay

JlaTduk Temmnepa-Typsbl
IUTATHHOBBIA

37.

ITpaKTHKYM [0 U3YYEHUIO CBOMCTB BOALI H
PacCTBOPOB».

38.

ITpaKTHKYM N0 U3YYEHUIO CBOMCTB BOALI H
PacTBOPOB».

Paznen 4. OcHOBBI pacyeTHOH XMMHH

39.

Monpe — equHMLIA KOJIMYeCcTBa BellecTBa. MonsipHas macca.
BrruncrieHns IOXUMHUYECKUM YPaBHEHUSIM.

40.

3akoH ABorajipo. MoJsipHbIii 00bEM Ta30B.
OtHocuTenbHas MIOTHOCTH Ta30B. Beruncienus no
XMMHYECKHM YPaBHEHUSIM.

41.

O06paboTka IKCIIepUMEHTATIHHBIX TaHHBIXC
HCIIONIb30BaHueM U(pPoBoii 1abopaTopuu «Touka pocTay.
Urenne rpadMKoOB, AUArpaMM

42.

OOBEMHEBIE OTHOIIIEHHS Ta30B TPUXUMHUYICCKUX PEAKITUAX

Pa3gen 5. [IpakTHKYM 10 H3y4YEeHHIO CBOICTB BellleCTB
OCHOBHBIX KJIACCOB HEOPTraHUYeCKHUX cOeTUHEeHHUIH

12

43.

OKCHUIBIL: KrmaccuuKays, HOMEHKIIATYypa,
CBOICTBA, MOJTyYeHHE, IPUMEHEHUE.

P

Jlabopamopnuwiit onvim Ne27. Haonooenue
PACMEOPUMOCHIU OKCUOOBATIIOMUHUSA, HAMPUSl, KAIbUUA
u meou éeooe.

Jlabopamopnuwiii onoim Ne28

PeakTHBEI M XUMHYECKOE
obopymnoBaHue




Onpeodenenue KUCI10MHOCIU- OCHO8HOCHU
Cpeobl ROJIYHEHHBIX PACINEOPOE C ROMOULbIO UHOUKAMOPA.

Jlabopamopnutii onvtm_Ne29.
Hlonyuenue yznekucnozo caza u e3aumooeiicmeue €20 ¢
U36€CHK0BOIL 6000II.

44,

T'uapoxcupl. OcHoBaHHS: KIacCU(pHUKAIIHS,
HOMEHKJIATypa, MO yICHHUE.

TP

Jlabopamopustit onvim Ne 30. Bzaumoodeiicmeue okcuoos

Kansyus u hocghopa c 6000ii, onpedenenue xa- pakmepa

obpazosasuiezocsa 2uOPOKCUOAC ROMOULbIO UHOUKAMODA.

Jlabopamopnuti onvim Ne 31.
«Onpeoenenue pH paznuunvix cpeoy

IIpakTHyeckasi padora Ne 4.
«Omnpenenenue pH pacTBOpOB KMCJI0TH 1104 €ii»

Hatuux pH

45,

XuUMHUUYeCcKue CBOMCTBa OCHOBaHUH. Peakius
HeiTpanu3anuu. Okpacka HHIMKATOPOB B IIETOYHOW W
HelTpanbHOU cpenax. IIpumeHeHneocHoBaHUM.

TP

Jlabopamopnutii onvim No 32. «Peakyus
Heumpanuzayuuy. /lemoncmpayuoHHblIl

axkcnepumenm Ne 12. «Ocnosanus.

Tennoeoit 3¢phexm peaxyuu cudpoxcudanampus c
yanexucivim 2azom» Jlabopamopusiii onvim No33.
B3aumooeiicmeue pacmeopos Kuciomco wienouamu.
Jlabopamopnuwiii oneim Ne34.

Ilonyuenue nepacmeopumsix oCHo8anuil

u uccieoosanue ux ceoiicme (Ha
npumepe zuopoxcuoa meou (I1)).

Jarunk pH, nozatop o6pEma
KHUJIKOCTH, OIOpETKa, TaTUHK
TEeMITepaTyphl TNIATHHOBBIH,
JATYUK aBJICHUS,

46.

AwMboTtepHBIE OKCHUIBI ¥ THAPOKCHIBL.

Jlabopamopnuiii onvim Ne35.

Ilonyuenue amgomepHvix ocHo6anuii uucciedo8anue ux
ceolicme (Ha npumepezuopokcuoa yunka (I1)).

47.

Kucnore.  CocraB.  Kmaccudukamms. Homenknarypa.
[Tonyuenue Kucnor.
P

PeakTHBEI M XUMHYECKOE
obopymoBaHme

48.

XUMHUYeCKHe CBOMCTBA KHCIOT

PeakTHBBI 1 XUMHYECKOE
o0opymoBaHHe




TP

Jlabopamopuowtii oneim Ne36. Bzaumooeiicmeue memannog
(maznusa,yunka, rceneza, meodu) ¢ pacmeopamuKuciom.
Jlabopamopuowtii oneim Ne37. Bzaumooeiicmeue oxcuoa
meou (1) uoxcuoa yunka ¢ pacmeopom ceprnouxucionol
Jlabopamopnowtii oneim_Ne38.

B3aumooeiicmeue pacmeopoe kuciom c
HepacmeopumMbimi OCHOBAHUAMU.

49, Comu. Knaccugukarms. Homenknatypa. CriocoObr 1. PeaxTuBBI 1 XUMHUECKOE
MOJIy4EHUs conei obopymoBaHue
50. IIpakTnyeckas padora Ne 5. 1. PeakTuBBI U XUMHYECKOE
«ITosyuenune MeTHOT0 Kymopoca o0opynoBaHue
51. CBoiicTBa conen 1. PeakTHBEI 1 XUMHYECKOE
obopymoBaHue
52. IIpakTnuyeckas padora Ne6. Pemmienne 1. PeakTuBbI 1 XUMHUYECKOE
IKCMEPUMEHTAJIBHBIX 32/124 MO TeEMe o0opynoBaHue
«ITpakTHKYM 1O H3Y4YeHHNIO CBOWCTBBEIECTB
OCHOBHBIX KJIACCOB HEOPTaHWYECKHX COEeAMHEHU I
53. «ITpakTHKYM MOW3Y4YeHHIO CBOICTB BEIIECTB OCHOBHBIX 1. PeakTHBBI 1 XUMUUECKOE
KJIACCOB HEOPTraHNYeCKHX o0opynoBaHue
cOeMHEHMID.
54, «IIpakTHKYM NMOM3Y4eHUIO CBOICTB BEIECTB OCHOBHBIX 1. PeakTuBBI 1 XUMHYECKOE
KJIACCOB HEOPraHM4YeCcKUX obopynoBaHue
COeIMHEHMII».
Pa3nen 6. OCHOBBI ONBITHO-3KCIIEPUMEHTAJIBHOM H 164
NPOEKTHOI JeATeJIbHOCTH
55. TexHuka 6€30MACHOCTH TPH BHIMOITHEHUH CAMOCTOSTENBHBIX | ], PeakTuBBI 1 XUMHUECKOE
OITBITOB M OKCIIEPIMEHTOB B o0opynoBaHue
JOMAIIIHUX YCJOBUSAX WU C HCIOIH30BAHHEM OOOPYHZOBAHUS
XMMHUYECKO# J1abopaTopuu.
56. IIpakTuyeckas padora Ne7. OOpaiieHHeco CTEKIOM 1. PeakTuBBI 1 XUMHUECKOE
(crubanue CTEKIAHHON TPyOKH, U3TOTOBJICHUE: TTUIIETKH; o0opymoBaH1e
KaIMUISIPOB; MPOCTEHIINX Y3JI0B; MPOCTEHUIIHX MPHOOPOB)
57. XUMUYECKUN aHAN3: KAYECTBEHHBIM U KOJTMYECTBEHHBIN 1. PeakTuBbl 1 XUMHYECKOE
o0opyzmoBaHHe
58. TeopeTuueckre OCHOBBI ONBITHO- 3KCIIEPUMEHTANIBHON U 1.
NIPOEKTHONAESITETbHOCTH.
59. Bri6op Temsl mpoekTa. [ImarnpoBanme 1.
JIeSITeITbHOCTH.
60. [onroroska mpoekra. CO0op MHPOPMAIUK IO JAHHOW TEMe. 1.

MonennpoBaHUENTPOEKTHOM IESTENBHOCTH.




61-64. Bemonsenue y4eOHBIX MPOEKTOB, OIBITHO- PeakTHBBI U XUMHYECKOE
9KCIIEPUMEHTAIBHBIX PadoT. obopynoBaHne
IIpakTnyeckne paGéoTBl MO TEeMaMIIPOCKTOB
yYAlHMXCs

65. IMToaroroBka y4eOHBIX MPOEKTOB K 3aIUTE

66. 3amyTa mpoeKToB

67. 3amuTa NpoeKToB

68. O0o00meHune, crucTeMaTH3anus 1 KOpPEeKIus 3HaHUH

ydamuxcs 3a Kypce
<<3KCHepI/IMeHTaJ'II)HaH XUMUAD),




	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	создать условия:

	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРЕДМЕТА
	Обучающийся получит возможность научиться:

	СОДЕРЖАНИЕ
	Раздел 2. Практикум по изучению газов: кислорода и водорода (7 ч)
	Раздел 3. Практикум по изучению свойств воды и растворов (9 ч)
	Лабораторный опыт № 24. «Наблюдение за ростом кристаллов» Лабораторный опыт № 25. «Пересыщенный раствор»
	Лабораторный опыт № 26. «Определение температуры разложения кристаллогидрата»

	Раздел 4. Основы расчетной химии (4 ч)
	Раздел 5. Практикум по изучению свойств веществ основных классов неорганических соединений (12 ч)
	Промежуточная аттестация. Защита проектов
	Тематика опытно-экспериментальных и проектных работ с использованием оборудования центра «Точка роста»:



