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I. HIOACHUTEJIBHASA 3AIIMCKA

HanpasieHHocTh
HamnpasieHHOCTE TpOrpaMMbl — €CTECTBEHHOHAYYHAS.

AKTYyaJIbHOCTb, HOBH3HA, Nearoru4eckas 1ejiecoo0pa3sHocTb

AKTyanbHOCTh  TIPEACTABICHHONW MpOTpaMMbl  OOYyCJIOBJIEHA TMOTPEOHOCTHIO
yyaluxca: B yDIyOJICHMM U PACHIMPEHUM IIKOJbHBIX 3HAHUU IO XUMHUHU, B OCBOCHUH
JOTIOJIHUTENIbHBIX MTPAKTUUECKUX YMEHUN MPU MPOBEACHUNA XUMHUUECKOTO SKCIIEPUMEHTA, B
YMEHUH peniaTh 3aJaud [0 XUMHUU Pa3IMYHOTO YPOBHSI CIOXKHOCTH, a TaKXKE B YMEHUU
pemaTrh 3a/la4u OTKPBITOrO TUMA, (T.€. HE MMEIOUIME OKOHYATEIHHOTO W OJHO3HAYHOTO
penieHus ), AOMyCKalIlhue OTPOMHOE pa3HOOOpa3ue MOAXOA0B K PEUIEHUIO U KaK MPaBUIIO,
TpeOyIoIIre MOCTAHOBKH Y4€OHOTO UCCIICIOBAHMUS.

[lenarornueckas uenaecooOpa3HOCTh OObsCHSETCA (OpPMHUpPOBAHUEM KOMMOPTHOM
00pa3oBaTeIbHOM Cpeibl B KOHTEKCTE MOTHUBAIIMH TOJIPOCTKOB K YIITyOJIEHHOMY U3y4YCHUIO
XUMUHU, K TIOBBIIIEHUIO CBOEW KOHKYPEHTOCIIOCOOHOCTM W K Oojee paHHEMY
CaMOOTPECICHUI0 B TPOAODKEHHE  o0pa3oBaHHMA 1O  XUMUYECKOMY  WIH
€CTECTBEHHOHAYYHOMY HaIlpPaBJICHUIO.

HoBu3Ha Hacrosieil nmporpamMMmbl 3aKJII04aeTCsl B celUprUKe METOAUKU O0yUeHUs
IIKOJIPHUKOB PEIICHUIO 3a7ad Pa3HOTO YPOBHS CJIOXHOCTH IO XHMUU M crienuduke
IIOATOTOBKM W TPOBEIACHHS HMCCIIEA0BATEIBCKOTO 3KCIIEPUMEHTA €CTECTBEHHOHAYYHOIO
Xapakrepa.

esu 1 3a1a4M JONOJHUTEIbHOI 00pa30BaTe/IbHOM NMPOrPaMMbI

OOyueHue HaieneHo Ha (opMupoBaHHE U MOJJEPKAHUE HHTEpeca K XUMUHU,
yDIyOJieHWe 3HAHWUW TI0 XUMUHU U TIPAKTUYECKUX HABBIKOB 110 PEIICHUIO XUMHUYECKUX 3a1a4
IIKOJTBHUKOB 7-X KJIACCOB I Ka4eCTBEHHON IMOATOTOBKM K Y4YacTHIO B TypHHUpax,
OJTUMITHA]IAX.

[Tpu oTOope comepikaHUs 3aHITHIA, YPOBHS CIOKHOCTH 3a/1ad YUYUTHIBACTCS OOIINI
YpOBEHb TIOATOTOBKM IIKOJHHUKOB, TMOKAa3aHHBI Ha BXOMSINEH arTecTaluu. PemieHue
3a/1ad 0 XUMUU M XUMHYECKHIH SKCIIEPUMEHT — OJHHM M3 OCHOBHBIX METOJIOB OOYyYCHUS
npenmery. C MOMOIIBIO pEIIeHHs 3ajad, a TakKe TMpU IMOCTAaHOBKE Y4eOHOTO
OKCIIEPUMEHTA, YYalllUecs MOTy4yaloT 3HAHHUS O KOHKPETHBIX 00BbeKTax W siBeHusax. [Ipu
TOM CO3JAIOTCS M PEIIA0TCs MPOOJIeMHBIC CHUTyalluu, (HOPMHUPYIOTCA MPAKTHUYECCKUE U
WHTEJUICKTYaIbHBIC YMEHHsI, COOOIIAIOTCS 3HAHWUS 10 WCTOPUM HAYKH U XUMHUYECKOU
TEXHOJOTUH, (POPMUPYIOTCS TaKHe KadyecTBa JUYHOCTH, KaK IEJICYyCTPEMIICHHOCTD,
HACTOWYNBOCTD, aKKypaTHOCTh, BHUMATEIHHOCTD, NUCIMILIMHUPOBAHHOCTH, PA3BUBAIOTCS
ACTETUYECKUE YYBCTBa, (POPMUPYIOTCS TBOpUYeckue crnocodHoctu. Ilpu moadope
CONEP)KaHMsI 3aHSITHH YUYWUTHIBAIOTCS WHAWBUAYaJbHbIE OCOOCHHOCTH YYAaCTHHKOB, B
YaCTHOCTH, BCEIJa IOAOUPAIOTCS KaK IPOCThIC 3aJaud Ha OBJIAJCHUE KIIOYCBBIMH
MOHSATUSIMU U METOJlaMHM pEIICHHUs, TaKk W Oojiee CIOKHBIE 3adadd s Oolee
CWJIBHBIX/TIONTOTOBIICHHBIX  IKOJLHUKOB, TPEOYIONIME 3HAYUTENBHONH palbOTHl MpH
BBITIOJTHCHUN PEIICHUSI.

Ilenp  peanm3amuu  mporpaMmbl —  oOpaszoBaTelibHAsi  KOMIIETEHTHOCTb,
oOecrieunBaroias BCECTOPOHHEE pAa3BUTHE U BOCHHUTAHUE JHMYHOCTU CPEACTBAMU
penMeTa, ClIoCOOHOCTh M YCIIEIIHOCTh BBICTYIUICHHSI IIKOJIBHUKA HA COPEBHOBAHUSX I10
IpeIMeTy U TBOPUYECKMX KOHKYpPCaxX MO XMMHUU BBICOKOTO YPOBHS; pean3alus JETOBBIX
Ka4eCTB: CaMOCTOATEILHOCTH, OTBETCTBEHHOCTH, aKTUBHOCTH, KpPEAaTUBHOCTH B



0OIIIECTBEHHOW dU3HHU U HAYYHO-TIPAKTUYECKOM padoTe.

Hcxonst U3 MOCTaBICHHOM 1IETM M OPTaHU3AIMOHHBIX 0COOEHHOCTEH Kypca CTaBsATCS
CIEAYIONIHNE 3a0auu Kypca:
— pa3BUTHE MBICIUTEIBHBIX MTPOIECCOB YUAIIUXCS,

— pa3BUTHUE UHTEPECA K XUMHH, K PEIICHUIO XUMUYECKUX 3a/a4;

—  COBEPIICHCTBOBAHHE M YIIIyOJIEHHUE IMOTYUYCHHBIX B OCHOBHOM KypCe XUMHHU
3HAaHUW U YMEHUH, B YACTHOCTH, YMEHUS pEIIaTh XUMUYECCKHE 3a/1a4H;

—  (dopMmupoBaHUE IIPEACTABICHUN O TOCTAHOBKE, KJIaCCH(UKAITNHU, TPUEMaX 1
METOJIaX PEIICHUS IKOJbHBIX 3a7a4 110 XUMUHU;

— pa3BUTHE IKCIIEPUMEHTAJIbHBIX YMEHUIN U HABBIKOB.

OTiin4yuTeIbHbIEe 0COOEHHOCTH JAaHHOW 00pa30BaTe/IbHOI MPOrpaMMbl OT YiKe
CYLIECTBYIOLIHX 00pa30BaTe/JIbHBIX IPOrPaMM.

OTnuuuTenbHble OCOOEHHOCTH JIaHHOM MPOTPaMMbl 3aKIIIOUAIOTCA B TOM, 4YTO
YCBOGHHME CHCTEMHBIX 3HAHUM M OBJIQJIEHUE MPAKTUYCCKUMHU YMEHUSIMU (popMUpyeT
CUCTeMY YUYeOHBIX JCHCTBHM, HEOOXOMUMYIO [Jii TPOJOJDKEHHUs OOpa3oBaHHsS IO
€CTECTBEHHO-HAYYHOMY HANpPaBJICHUIO; OIPEAEISIET COBEPIICHCTBOBAHUE TBOPYECKUX
CcrocoOHOCTEH M pa3BUTHE TCUXUYECKUX KAyeCTB MIKOJIbHUKA HEOOXOJUMBIX ISl €ro
KOHKYpPEHTOCITOCOOHOCTH, MOTHBAIlMM M YCIEIIHOCTH YYacTHs B COPEBHOBAHUSAX H
KOHKYpCaX €CT€CTBEHHO-HAYYHOI0 U XMMHUUYECKOTO HAMPABJIEHUS PA3JIMYHOTO YPOBHS.

[IporpamMma xypca npeamnosiaraet JajJbHENIIEE COBEPIICHCTBOBAHUE IIKOJIBHUKOM
IIOJIYYEHHBIX B KypCE OKPYKAIOIIEr0 MUpA 3HAHUN U yMeHUU. [loydeHHbIe paHee HaBbIKU
WCIIONB3YIOTCS JUISI PELICHUS HOBBIX CUTYaTMBHBIX 33Ja4 €CTECTBEHHO-HAYyYHOU
HaIIPaBJICHHOCTH.

[Iporpamma mocTpoeHa Ha  OCHOBAHMM  YCTAaHOBIEHHS U  pealu3auuu

MEXIPEIMETHBIX CBA3€H, NpPEXKIE BCEro, ¢ KypcoMm (U3HMKH, OHOJOruu, reorpadum,
MaTeMaTHKH.

B pabore kypca mpenopaBarenb UCHOJb3YET WHTEPAKTUBHBIE (POPMBI M METObI
oOyueHHs, TMOBBIIIAIOIINE POJIb CAMOCTOSTENBHOW pabOThl ydammxcsi B 0OydYeHUU
(HampuMep, TMPOBENCHHE JOMAITHEr0 XWMHUYECKOTO DJKCIIEPUMEHTa), B TOM YHCIIE
MOJITOTOBKA COOOIIEHMI, 00CyKIIeHne pe3ybTaroB 3kcnepuMmenTta. [loatomy B 7 kiacce
paccMaTpUBAIOTCS TAKME BaXKHEUIINE METOAOJIOTMYECKHUE TOHATHS, KAK «IKCIIEPUMEHTY,
«HAOIIOJICHUEY, KU3MEPEHHEY, «OMUCAHUEY, «MOJICTTUPOBAHUEY, KTUIIOTE3a», «BBIBOI.

Yame Bcero AaHHBIC METOABI PEANTHM3YIOTCS TPH OOBSCHEHWHW IMPENoaBaTesieM
IPUMEPOB pEIIeHUs 3a/1a4, MPYU OpTraHU3aANN WHANBUIAYATLHON U KOJUICKTUBHON PabOTHI
10 PEIICHUIO 3a/1a4, IPU JEMOHCTPAIMH YKCIIEPUMEHTA U BHITIOTHEHUU CaMOCTOATEILHBIX
AKCIIEPUMEHTATLHBIX PabOT B paMKax XHMHYECKOTO MpakTUKyMa U 1p. UToOsl oOyueHue
MPOUCXOIUII0 Hanbosee 3PPEeKTUBHO, OHO OPUEHTUPOBAHO HA PA3BUTHUE U TOAJICPIKAHUE
WHTEpEeCa Y4aluxcs K PEIICHHUIO 3a1ad MMOBBIIIICHHOTO YPOBHS CIOKHOCTH, B TOM YHCIIC
OJIMMITHATHOTO YPOBHS, Ha (hOPMHpPOBAHUE OCO3HAHHOW IMO3HABATEIBLHOM JEATCIHLHOCTH
IIPU PEIICHUU TEOPETUUECKHUX M SKCIIEPUMEHTABHBIX 3a71a4.

VYKperuieHne TMO3HaBaTeIbHOTO HMHTEpeca W pPa3BUTHE MOTHBAIMU IIKOJIHHHKOB
JOCTUTACTCSl KaKk MOJ0OpPOM 3a/ad, TaK W METOMUKOW paboThl ¢ HMMHU. Ha 3aHsaTHsIX
NPUMEHSIOTCS KOJJISKTUBHBIE W HMHAMBHUAyaldbHBIE (opmbl pabotel. [lpenmomaraercs
TaK)ke BBITIOJIHEHWE JOMAITHUX 3aJaHuil TI0 penieHuto 3aaad. [ ycrnenHoro ocBOCHHUs



Kypca XUMHUU U BbIPAaOOTKHM HEOOXOIMMBIX TEOPETHUYECKHUX HABBIKOB CAMOCTOSITEIbHAs
JoMallHsAsg paboTa Kareropuuecku HeoOxoauma. [loctatrouHo Oosbllioe MHOTooOpasue
CBOMCTB BelIeCTB TpeOyeT HE CTOJIbKO 3allOMUHAHUS, CKOJIBKO MPAKTUYECKUU OIIBIT,
KOTOPBIM IIproOpeTaeTcss B X0/€ pPeIIeHUs 3a/1a4. B UTore 1MKoJIbHUKA JOKHBI BBIUTH Ha
METOJIOIOTUYECKUN  ypoBeHb  pabOThl ¢ XUMHYECKOW 3ajadeil: pemarb 10
CIIPOCKTHUPOBAHHOMY IUTaHY, BIAJETh, MOAOWUPATh W HCIOJIH30BaTh OCHOBHBIC MPUEMBI
pEIIeHMs, OCO3HAHHO BBITIOJHATh MaTeMaTHIECKUE TPeoOpa30BaHuUs U TIP.

[Ipu pemeHun 3agad pas3fesioB HEOPraHMYECKOW M OOWIEH XHMMHH KIIFOYEBOE
BHUMaHHE OOpalllaeTcs Ha HAKOTUIEHHE OMbITa PElIeHUs 3aJa4 pa3InyHON TPYAHOCTH, Ha
pa3BUTHE OTHOILICHUSA K 3aJa4€ KAaK Ha ONMHUCAHUE KOHKPETHOTO SIBICHUS XMMHYECKUMHU
3aKOHAMM.

3amaun U AKCHIEPUMEHT MOAOOpaHbI TaK, YTOOBl y 0Oydarommxcs (popmMupoBaiInuch
KITFOYEBbIC KOMIICTCHIIMH, TaKHe€ KaKk yMEHuEe paborarh ¢ HMH(pOpMaIuel, CpaBHUBATh,
JIeaTh BBIBOJIBI, UCIIOJIB30BaTh MPUOOPETEHHBIC 3HAHUS B MPAKTHUYECKOW JESTEIHHOCTH.
Hanpumep, mnpu u3y4yeHUH aTOMHO-MOJEKYJISIPHOTO YYEHUS IIKOJIBHUKU JIOJKHBI
HAYYUTHCS OOBSICHATh (PU3NYECKHE W XUMHUYCCKHE SIBJICHUS C TOYKH 3PEHUS aTOMHO-
MOJIEKYJISIPHOTO YUYEHHMSI, PACKPBITh CYIIHOCTh XUMUYECKUX peakuuil B ceete AMY. Ilpu
U3YYEHUU TEMbl «ATperarHoe COCTOSIHUE BEIECTBa» OOydarouuecss IOJKHBI YMETh
XapaKTEepU30BaTh CBOWCTBA BEHIECTB HA OCHOBAHMM JIaHHBIX O €ro CTPOEHHH H
yCTaHaBJIMBaTh OOPATHYIO B3aUMOCBSA3b MEXKIY CTPOCHHEM BEIIECTBA U €r0 CBOMCTBAMM.

VYyeOHblli MaTepuan u3ydaeTcss B OCHOBHOM IO aBTOPCKMM pa3paboTkam,
MOATOTOBJIEHHBIM CHEUMAIIBHO IS 3aHATUA Kypca. PaccmarpuBaeMble BOIPOCHI
MO3BOJISIIOT aKTyaJIM3UPOBaTh XUMUYECKHE 3HAHUS YYallUuXCsl, MOJYYEHHbIE HA ypOKax
IPUPONOBENCHUS, OMoNIOruu, reorpapuu, (U3UKHA, YTO YMEHBIIUT TCHUXOJIOTHYECKYIO
Harpy3Ky Ha y4Yalluxcs ¢ MOsIBJIEHHEM HOBOTO MpeIMeTa B 8 Kiacce.

B xome peamuszanuu nporpaMmbl, KakK MpPaBWIO, HE MPAKTUKYETCs 3aMeEHa
npenogasaress. [Ipy 3ToM mpeaycMOTpeHa BO3MOKHOCTH IPOBEACHUS 3aHATUS ABYMS
IpernoaaBareysiMu  cpa3dy. KonmyecTBO 4acOB Ha HM3yYEHHE KOHKPETHOW TEMBbI MOMKET
BapbUPOBATHCS, HO HE MOXKET OBITh HIKE OMPENCIEHHOTO yIeOHO-TEMATUIECKUM TIAHOM
3HaueHusA. [lo xomy 3aHsATHII aBTOP MOXKET BHOCHTH B MPOTpaMMy OIEPATHBHBIC
VU3MEHEHMUS.

DopMbI U PEKUM 3AHATHI

[Iporpamma «XuMus» paccuMTaHa Ha IIKOJIBHUKOB 7-X KiaccoB. Dopmel
OpraHU3aluU 3aHATUN — TEOPETUUECKUE 3aHATHSI, CEMUHAPBI U MPAKTUYECKUE 3aHIATUS 1O
PELIEHUIO TEOPETUYECKUX U IKCIIEPUMEHTAIBHBIX 3a7a4 1 3a/1a4 NOBBIIIEHHON TPYIHOCTH,
B TOM YHUCJIE C MCIIOJIb30BAHUEM Pa3IMYHbIX 00pa30BaTeIbHBIX TEXHOJIOTHM, Hampumep,
JUCTAHIIMOHHBIX, UTPOBBIX U APYTHUX.

Pabora kypca 3akanuuBaeTcsa He no3aHee 31 masa. C paspelieHus] afMUHUCTPALIIU
lentpa u ¢ comiacust poauTenedl (3aKOHHBIX NPEACTABUTENICH) Il BBINOTHEHUS
nporpaMmbl  paboTa Kypca TaKKe MOMXKET NPOAOKHTCS M B KAHHUKYJISIPHOE BpPEMS.
[IponomKUTENBHOCTD 3aHITUN COCTABISAET 3 aKaIEMUYECKHX Yaca. 2 akaJleMUYECKHUX Jaca
OTBOAMTCS HA U3YYEHHE TEOPETUUYECKUX BONPOCOB M PELIEHUE TEOPETUYECKHUX 3aday U 1
yaca Ha pEIICHHE HKCIEPUMEHTAJIbHBIX 3aJad WA BBINOJHEHUE padOT XMMHYECKOTO
paKTUKyMa.

KonnuyecTBeHHBIN W CHUCOYHBIM COCTaB Kypca B XOA€ ero paboThl MOXKET
U3MEHSTHCS.



Yacte 3aHaTHHR KypCa MOXCET HIPOBOAUTHCA C HCIIOJIBb30BAHHCM AIUCTAHIHWOHHBIX
I/IH(1)OpMaIII/IOHHO-KOMMYHI/IKaHI/IOHHI)IX TEXHOJIOTHM.

OxugaeMbie pe3yJbTaThl H CIIOCOOBI ONpeAe/IeHUs UX Pe3yJIbTATHBHOCTH

PesynbratamMmu 3aHATHI BBICTYNAET IIOBBIINICHWE YPOBHS 3HAHUM, pAa3BUTHE
MBICJIUTETBHBIX MTPOLIECCOB U YMEHUN yUalUXCSl.

IIIKOIbHUKK ~ pa3BUBAKOTCS B  KYIbTYpHOM OONAacTH, OBJIAJEBAIOT CHCTEMOM
XUMUYECKUX 3HAHUH — KOMIIOHEHTOB €CTECTBEHHOHAy4YHOM KapTUHBI MHpa H
IPAaKTUYECKUMHM YMEHUSMU IO XUMHUH, YTO MO3BOJIUT UM: (DOPMUPOBATH MUPOBO33PEHUE
KaK (pyHAaMEHT LEHHOCTHOTO, HPAaBCTBEHHOI'O OTHOILIEHUS K OKPYKAIOIIEMY MUPY, KU3HU
U 370pOBBIO YEJIOBEKAa; OCO3HATh POJb XUMUYECKOM HayKh B NpeoOdpa3zoBaHUU
OKpY’KaloIllero MHUpa; BhIpabOTaTh LIEHHOCTHOE OTHOIICHHWE K XUMUYECKUM 3HAHUSAM KaK
YPOBHIO KYJBTYpbl KaXXJIOr0 LMBWJIM30BAHHOTO YEJIOBEKa M KaK BO3MOXHOH 001acTu
Oyayiel npo(ecCHOHATBHON NESITeIbHOCTH; CUCTEMHbIE 3HAHUS U AKCIIEPUMEHTAJIbHBIE
YMEHUS, MO3BOJIAT UIIKOJIbHUKAM IIPOrHO3UMPOBATH CBOWCTBA PAHEE HE3HAKOMBIX UM
BEIIECTB, YTO OOECIEUUT UX IPAMOTHOE HCIIOJIb30BAaHUE B MPOEKTHO-UCCIIEI0BATEIbCKON
NEeSATENbHOCTH, BEICOKUH YPOBEHb BBICTYIUICHHS YYaIIMXCSl HA COPEBHOBAHUS MO XUMHH U
TBOPYECKMX KOHKYPCax €CTECTBEHHO-HAyYHOTO HAIpaBlICHUsA, a TAKXKE YCIEIIHOE
OCBOEHHE IIPOrpaMM IO XUMHH IIPU 0Oy4YEHUH B By3e€.

OCHOBHBIMU CPE/ICTBAMU TUArHOCTUKHU SIBJISIOTCS PaOOTHI yUallluXcs, OLICHUBAEMbIe
II0 PEUTHHIOBOM CHCTEME OLIEHKH, BHYTPUKYPCOBBIE KOMAaHIHBIE W  JIMYHBIC
COpPEBHOBAHMSI, @ TAKXKE PE3YIbTAThl YUACTHs IIKOJbHUKOB B MaCCOBBIX MEPONPHUITHSIX 110
xumuu. CrcreMa OLIEHOK OINPEAEIISIETCS ME1aroroM.

[Iporpamma paccurtana Ha 32 rpynIOBbIX 3aHATHS PEIICHUS TEOPETUUYECKUX 3a/1a4
1o 3 aKaJeMHUYECKHUX Yaca KaxJjoe, Bcero 96 4acos.

II. COOEPKAHUE ITPOI'PAMMOBbI

2.1. Y4eOHO-TEMATHYECKHUH IJIAH

No KoaunuecTBo
Tema 3aHsATHA

n/n 4acoB

1 | BBoagHoe 3ansatue. [Ipeamer xumun 2

2 | IlpaBuia TeXHUKH OE30MACHOCTH. 1

3 | IloHdaTHe 0 BemecTBax 2

4 | Ionarue 00 arperaTHOM COCTOSTHHUU BEIIECTRA. 1

7 | XuMHudeckuu 3J1eMEHT 3

8 | MonenupoBaHue Ha YpOKax XMMHUHU. BaleHTHOCTH 3

9 [Ipaktuueckass  pabora.  «Crpoenue  Mojekym»  (pabora ¢ 3

1apOCTEPIKHEBBIMU MOJICIISIMH )

10 | AToMHO-MOJEKYJISIPHOE YUCHUE 3

11 | 3akoH IMOCTOSHCTBA COCTaBa BEILECTBA 3
12 | 3akoH 0OBEMHBIX OTHOIIICHHUH. 3aKOH ABOTaIpoO 3
13 | BeluucaeHus ¢ UCroiab30BaHUEM (PU3HUYECKUX BETUYUH 3
14 | MaccoBas gos 3JIEMEHTA B CIIOKHOM BEILIECTBE 3




15 YucTteie BemecTBa U cMecu. CriocoObl pa3aeieHus CMecel U OUYHUCTKa 3
BCIIICCTB
16 | AncopOuus. Juctumnsuus. Kpucramimzanus 3
17 [Ipaktnueckas pabora «Pa3meneHne TOMOTEHHBIX MW Te€TEPOTCHHBIX 3
CMECEH BEIIECTB»
18 MaccoBas 10151 BEIIIECTBa B CMECH U B pacTBope. Pemienue 3ama4 mno 3
teme «MaccoBasi 10Jsl BEIECTBA B CMECH M B PACTBOPE»
19 [IpakTuueckas padora. «[IpurotoBienue pacTBopa MEIHOTO Kyropoca ¢ 3
M3BECTHON KOHIICHTPAIIMEH BEIIECTBA»
20 | OO0bemMHas 101 BEIIECTBA B CMECH
21 | Pemenue 3ama4d no reMe «OObeEMHAs 10 BEIIECTBA B CMECH
22 | Ilepuoauyeckasi cucteMa xuMudeckux anementoB /.M. Menpaeneena.
73 Pemenne 3agau no teme «lleproanueckuii 3axkoH u [lepuonnueckas 3
cucrteMa xuMudeckux emenToB /. M. Menneneesa »
24 | XuMUYeCKHE peaKIui U UX KIIacCH(PUKAIIIA 3
75 [Ipaktnueckas pabora «lIpu3Haku TPOTEKAHUS XUMHYECKHX U 3
(hU3UUECKUX SIBIIEHUID)
26 | YpaBHEHUS XMMUYECKUX pPEaKIUN 3
27 | Ipaktuueckas padora « TUIbl XUMUYECKUX peaKiuiin 3
28 | Pemenue 3ama4 o teMe «PacdeThl M0 XUMUYECKUM YPaBHEHUSIM) 3
29 | OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COCAMHEHUN 3
30 | Okcuapl: cocTaB, KIaccu(ukanys, CBOWCTBA M CIIOCOOBI MOTYYCHHS 3
31 | OcHoBaHuS: cOCTaB, KIacCUpUKAIUSA, CBONCTBA U CITOCOOBI MOTYUYSHHUS 3
32 | Kucnotsl: cocraB, kiaccuuKaiusi, CBOMCTBA U CIIOCOOBI MTOTyICHHUS 3
33 | Comnu: cocTaB, Kj1accuduKals, CBOINCTBA U CIIOCOOBI TOTyUYEHUS 3
34 | I'eneTnyeckas CBA3b MEXIy KIaCCaMU HEOPTaHUYECKUX COCAMHEHUN 3
35 | KauecTBeHHbIE peaKIMU B XUMHUHU. 3
36 | UroroBsoe 3aHsaTHE 3
96
2.2. YueOHas mporpamMma
I'maBa I. Xumusi B neHTpe eCTeCTBO3ZHAHUS
XuMHsl KakK 4acTb e€cTecTBO3HaHudA. llpenmer xumuu. XuMus — 4acTh

CCTCCTBO3HAHMS. B3aMOOTHOIIICHHUS YEJIOBEKa M OKPYIKAIOIIEro Mupa. IlpeamMeT XuMuH.
[lpaBuna TtexHuku Oe3omacHocTH. Dusmueckue Tena. [loHsATHE O BelecTBax
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO cocTaBa. Kpucramimueckas pelieTka W €€ THIIBL.
[ToHsiTHE O TIPOCTOM H CIIOKHOM BelecTBe. KpHCTaluIMuecKne pPemeTKd TBEPIBbIX
BemiectB. Juddysusa. bpoyHoBckoe nBmKeHWe. BemecTtBa  MOJNEKYISIpHOTO U
HEMOJICKYJISIpHOTO cTpoeHus. [ToHsTHE 00 arperaTHoM COCTOSIHUM BemecTBa. Du3nueckue
U XHMHYECKHE sIBJICHUS. [a3000pa3Hble, JKHIKHE W TBEpHble BemecTtBa. AMop(dHBIC



BEILIECTBA.

[Tonsitne xumudeckuii 3meMeHT. Kinaccudukarus 3J€MEHTOB W MPOCTHIX BEMIECTB
Ha METaulbl U HEMETAJUIbl. BElIeCTB. [IprMeHEeHHEe BEleCTB Ha OCHOBE HMX CBOMCTB.
Mogenb, MonenupoBanue. (OcCoOEHHOCTH MOJETUPOBaHMUS B reorpaduu, (QU3MKE,
OMOJIOTMM M XUMHH. XUMHUYECKHE MOJCIH: TMpeIMETHbIE (MOJEIU aroma, MOJICKY,
XUMUYECKUX W MPOMBIIUICHHBIX MPOU3BOJICTB), 3HAKOBBIC, WM CUMBOJBHBIE (CHMBOJIBI
AIIEMEHTOB, ()OPMYJIbI BEIIECTB, YPABHEHUSI PEAKIINi, THarpaMMbl, TpauKu, pUCYHOK).

XUMHYECKUN IIeMEHT. XUMHUYeCKne 3Haku. X o0o3HaueHue, MPOU3HOIICHUE.
Xumnueckue @opmyisl BenlecTB. IIpocThie U clOXHBIE BellecTBa. BaneHTHOCTD.
CocTtaBineHre XUMHYECKUX (OPMYJT BEIIECTB MOJICKYISIPHOTO CTPOCHHMS MO BaJE€HTHOCTH,
UCIOJIb3YSl HauMeHblee obmiee kpatHoe. MHmekebl u koaddunnentsl. KauecTBEHHBIN U
KOJINYECTBEHHBIM COCTaB BEIIECTBA. ATOMHO-MOJEKYIsIpHOE YyueHue. [loHaTus: arowm,
MOJIEKYJIa, KOJIMYECTBO BEUIECTBA, XUMHUYECKHI 3JIEMEHT, XUMHUUYECKOE BEIIECTBO. 3aKOH
COXPAaHEHHSI MacChl BEIIECTBA. 3aKOH MOCTOSHCTBA COCTaBa BEMIECTBA. 3aKOH OOBbEMHBIX
OTHOIIIEHHI. 3akoH ABorajpo. BeruucieHuss ¢ ucnoiab30BaHUEM (U3UYECKUX BEIUYUH
(KOJTMYECTBO BEIIECTBA, MOJISIPHBIN 00bEM Tra3a, OTHOCUTEIbHAS MNIOTHOCTD ra3a, MacCcoBas
nonsi). MaccoBast 101 dJE€MEHTa B CIOXKHOM BeliecTBe. IloHsTHEe 0 MaccoBoil moie
XUMHUYECKOTO 3JIEMEHTa B CIIOKHOM BELIECTBE M €€ pacyeT mo Qopmyse BellecTBa.
Haxoxxnenne ¢opMynabsl BeliecTBa MO 3HAYEHHUSIM MACCOBBIX JoJiel O00pa3yromux ero
DJIIEMEHTOB.

JAEMOHCTPALIUN

*  Komnexkuus pa3inyHbIX MPeAMETOB WM (oTorpaduii MpeaAMETOB U3 ATFOMUHUS IS
WJUTFOCTPALIUM UJIEU «CBOWCTBA - IPUMEHEHHUE).

*  (dusnuyeckrue U XMMHYECKHE MOJEIN aTOMOB, MOJIEKYJI BEILIECTB U KPUCTAUINYECKUAX

PELIETOK.

* OObemHbIC Y LIAPOCTEP/KHEBBIE ~ MOJEIM MOJIEKYJ BOJABIL, VYIJIEKUCIOIO U
CEpPHUCTOTO T'a30B, METAHA.

. OGpa3iibl TBEPBIX BEMIECTB KPUCTATIMYECKOTO CTpoeHus. Monenu

KPUCTAJUIMYECKHUX PELIECTOK.

. Bona B Tpex arperatHbix cocrostHusAX. Kommekims KpucTamndeckux u aMop(HbIX

BEIIECTB U U3JENUNA U3 HUX.
* Komnekius MmunepasioB (J1a3ypuT, KOPYH]I, XaJIbKOITUPUT, (QPIFOOPUT, TaIuT).

. Konnekys ropHeix nopoa (rpaHuT, pa3audHbie (OpMbl KAJIbIIUTAa — MEJI, MpaMop,
M3BECTHSK).
»  Kommekius roprounx uCKomaeMbiX (HeTh, KAMEHHBIN YTOJIb, CIAHITBI, TOP(D).

JAEMOHCTPAIIMOHHBIE DKCIIEPUMEHTbBI

e H3ydenue cTpoeHUs MIIAMEHU.

* CrniupToBas 3KCTpakius XJ0poduilia U3 3eJIeHbIX JIUCTHEB PACTEHU.
* «llepenuBanHue» ymIeKnUCIOro ra3a B CTakKaH HA BECAX.



JIABOPATOPHBIE OIIBITHI

. PacnipocTpanenue 3amnaxa 0OJ€KOJIOHA, TyXOB WM J€3010paHTa KakK MpOoIecc
b dy3uu.

» HaGmonenne 6poyHOBCKOTO IBHYKEHHS YaCTHYEK YEPHOU TYIIIH MTOJI MUKPOCKOIIOM.
* Juddy3us nepmanranara Kanus B )K€JTaTHHE.

» OOHapykeHue d3pUPHBIX Macel B alelIbCUHOBON KOPOUKE.

* l3yuyeHue rpaHuTa C MOMOIIBIO YBETUYUTEIHHOTO CTEKJIA.

* Omnpenenenuie copepx aHus BOAbI B PACTCHUH.

* BsauMozpeiicTBre aCKOPOMHOBOM KUCJIOTHI C HOJI0M (ompeneneHue Burtamuna C B
Pa3JIMYHBIX COKaX).

« KauecTBenHas peakius Ha kuciopon. [IponyBanue BbIABIXa€MOIO BO3/1yXa yepe3
W3BECTKOBYIO BOJY.

« KauecTBeHHas peakius Ha YITIEKUCIIbIN ra3 (B3auMOAEHCTBUS THAPOKCH 1A KaIbIUs C
YIJIEKUCIIBIM Ta30M, TYIICHHUE TICIONIEH JIYIMHKU B aTMOC(depe yIIIeKUCIIOro rasa).

JOMAIIHUE OIIBITHI

* H3roroBneHue Mozenel MOJIEKyJl XUMUYECKUX BeulecTB U3 [nactununa.

*  Juddysus kpacku B Boge (MOXKHO MUCIOJIB30BATh TAK)KE PACTBOP OPUILITMAHTOBOTO

3€JICHOTO pacTBOp Hoja)

* OOHapykeHHe Kpaxmaja B MPOAYKTax MUTaHUs; A0I0KaX.

* (OOHapy>keHHe Macia B CEeMEHaX MOICOTHEYHUKA U TPELIKOT0 opexa.

* (OOHapyxeHue Kpaxmaja B MIIEHUYHON MYKe.
HPAKTHYECKAA PABOTA Ne 1. 3HakoMCTBO C JIa0OpaTOPHBIM 000pYIOBAaHUEM.
[IpaBuia TexHUKH 0€30MaCHOCTH.
IIPAKTHYECKAA PABOTA Ne 2. Tlpuemsl oOpailieHus ¢ 1a00paTopHbIM IITAaTUBOM U
CO CIIUPTOBKOU. M3yueHne cTpoeHne rmiaMeHu.
IIPAKTHYECKAA PABOTA MNe 3. «Crpoenue wmonekyn»  (pabora
C IIapOCTEP>KHEBBIMU MOJIEIISIMHU )
IIPAKTHYECKAA PABOTA Ne4 «ITpu3Haku NPOTEKAHHUS XUMUYECKUX PEAKLIHID)

Yucteie BeniectBa. Cmecu. l'ereporeHHble M roMoreHHble cmecu. ['azoo0pa3Hbie
(BO3MyX, MNpUPONHBIA Ta3), Kujakue (HedTb), TBepAble cMecu (TOpHbIE TOPOIbI,
KyJIMHAPHBIE CMECU I CHHTETHUYECKUE MOIOIINE CPECTBA).

O6bemHas nons ra3a B cmecu. OnpeneneHue o0beMHOM 10m raza B cmecu. Coctas
arMoc(epHOro Bo3yXa U MPUPOAHOro ra3a. Pacuer o6beMHOI 1011 ra3a B CMECH IO €ro
00bEMY U HA00OPOT.

MaccoBasi nonst BemecTBa B pacTBope. MaccoBasi J0Jsl BEIIECTBA B PacTBOPE.
KonnenTpauus. PactBopuTenb U pacTBOPEHHOE BellecTBO. PacueT Macchl pacCTBOPEHHOTO
BEIECTBA [0 Macce pacTBOpPa U MacCOBOM J0JI€ paCTBOPEHHOTO BEILIECTBA.

MaccoBast nons npumeceil. [lonstre 00 WHIUBUIYyaJIbHOM BEIIECTBE, YUCTOTE
BEIIeCTBA U IpuMecsx. MaccoBasl J0ji1 NMpPUMECH B 00paslie MCXOIHOTO BEIIECTBA.
OcHoBHOE BemecTBO. Pacuer Maccel OCHOBHOIO BELIECTBA II0 Macce€ BEIIECTBA,



COJIEPKALIETO ONPEIEIEHHYI0 MAaCCOBYIO JOJIIO PUMECEH.

Paznenenue cmeceit. CriocoObl pazaeneHus cMecei 1 ouncTka BemiectB. Hekotopeie
IpoCTEeHIINe CIOCcOObl pa3iesieHusl CMecei: MpocernBaHue, pa3ielieHue CMeCel MOpPOIIKOB
JKeye3a W Cepbl, OTCTauBaHUE, JCKaHTaIUs, IEHTPU(YTUPOBAHUE, pa3/ICTICHUE C TTOMOIIIHIO
JIeNUTENbHON BOPOHKH, (uisTpoBanue. DunbrpoBanue B Ja00paTopuu, OBITY U Ma
npousBojacTBe. llonstue o dQuusrpare. Anpcopouus. Ilonstue 00 ancopOuuu u
afgcopOeHTax. AKTHUBHPOBAHHBIA yrojib KakK BaXHEUIIM ajacopOeHT. YCTpOWCTBO
IPOTUBOTrasa.

Juctwsanus, uiy neperonka. Juctmuisanus (meperonka) Kak Mmporecc OTAeIeHus
KOMIIOHEHTOB MJIM BEIECTB OT JKUJIKOW CMECH C MCIOJIb30BAHUEM H30MpaTeIbHOro
KAISIYCHUST W KOHJACHcAIu. JIUCTWITMpOBaHHAs BOla W OONacTH €€ TPUMEHEHHS.
Kpucranmmzanus wim BeimapuBanue. Kpucrammsanusi U BhIIAPUBAHUE B JTAaOOpaTOpPUU
(kpucTtamu3aropbl U (GappopoBble YAIIKH 71 BblIapuBaHus) W npupone. lleperonka
Hedtu. Hedrenponykrel. dpakirioHHas meperoHka *KuIKoro BO3IyXa.
JAEMOHCTPALIUA

 Konuekuus pa3anyHbIX BUJAOB MpamMopa U U3AENHUI U3 HETO.

*CMech pEYHOI0 U CaXapHOTo MeCKa U UX pa3/esieHHe.

* Komnektus HedTH 1 HEQTETIPOTYKTOB.

* Konnekiust ObITOBBIX cMecei (KynuHapHbIx cMeceit, CMC, mamnyHeit u ap.).

* luarpamma cocraBa arMocepHoro Bo3ayxa. /luarpamma cocraBa mpUpogHOTO Tasa.

* Komnekuust « MuHepansl U TOpHbIE TOPOBD) (00pa3iibl BEIECTB U MaTEPUAIIOB,
COZIEpIKALUX OMPEAEIEHHYIO JOJI0 IPUMECEH ).
JOMANIIHUE OIIBITHI

*PaznieneHne cMecn peqHoro 1necka v MoBaApEHHOW COJH.

*PaznieneHre cMecu MopoliKa CEphI U MeCKa.

*Paszenenne cmecu BOJbl M pACTUTENBHOTO Macia

*Paznenenne  kpacutenedd  (duiomMacTepoB,  MapKepoOB)  METOAOM  OyMaKHOM
xpomarorpapuu
IHHPAKTHYECKAA PABOTA Ne 4. PazneneHue TOMOT€HHBIX M T€TEPOTEHHBIX CMECEH
BelleCcTB  (OTCTamBaHue, (PUIBTPOBaHME, JIEWCTBHE  MAarHUTOB,  BbIIAPUBaHUS,
JTUCTUIUIAIINS, XpoMaTorpadus)
IHTPAKTHYECKAA PABOTA MNe 5. llpurotoBieHHe pacTBOpa MEIHOIO Kyropoca ¢
M3BECTHOM KOHILICHTPALMEN BEIIECTBA.
IIPAKTHYECKAA PABOTA Ne 6. BripamuBaHue KpHUCTaUIOB COMH. (MEIHOTO
Kynopoca, TOBapeHHON COJIM, MOYEBUHBI)

Ilepuoouueckun 3axon /I.U. Menoeneesa. Ilepuoouueckas cucmema Xumudeckux
anemenmos /I.U. Menoeneesa. OTHOCUTENbHASI aTOMHAsl Macca snemMeHTa. MoleKynsipHas
macca. Cucrema xumuueckux snemeHtoB .M. Mengeneesa Omnpenenenue
OTHOCHUTEIIbHOM aTOMHOM MacChl XHUMHUUYECKUX 3JIeMeHTOB 1o Tabmwmie . 1. Menaeneena.
3aKOHOMEPHOCTH H3MEHEHHsI CBOMCTB JJIEMEHTOB U WX COCIWHEHHUHU MO TEepuojaM Hu



rpynmaMm. [lepuoandeckas cucteMa XMMUYECKUX 3JeMEHTOB. CeMelcTBa 371eMEHTOB A,
ITA, VIIA u VIIIA rpynn. HaxoxaeHue OTHOCHUTEIBHOW MOJIEKYJISIPHOM MAaccChl IO
dopmyne BemecTBa Kak CyMMbl OTHOCHUTENBHBIX aTOMHBIX MAacC, COCTAaBISIOLIUX
BEILIECTBO XUMUYECKUX dJIEMEHTOB. KonnuecTBo BelecTsa.

Xumuueckue peakuyuu. Ycnoeusa npomeKanus U RNPEKPAULEHUA XUMUYUECKUX
peaxkyuii. XUMAYECKHE PEAKIMU KaK MPOLECC MPEBPAIICHUsI OJHHUX BEIIECTB B JAPYTHE.
VYcnoBusi mpoTeKaHUsT XUMHYECKHX peakuuil. CONpUKOCHOBEHHE (KOHTAKT) BEIIECTB,
HarpeBanue. Karanuzarop. UHruoburop. YnpasneHue peakuusMu ropeHusl.

Hpu3znaku xumuuyeckux peaxyuiul. [Ipu3zHAKM XUMHYECKUX PEAKIMI: U3MEHECHUE
[BeTa, OOpa3oBaHHWE OCAJKa, PACTBOPEHHE IIOJYUYEHHOTO OCAJKH, BBIJCICHUE Tra3a,
NOSIBJICHUE 3aIlaxa, BBIJCICHUE WM IONIOLICHUE TEIUIOTHl. YPABHEHHE XUMHUUYECKUX
peakumii. Kitaccudukanus xumudeckux peakuuid. TUIbl XUMUYECKUX PEaKLUM.

OcHoeHble Knaccol Heopeanuyeckux coeouneHnuil. I'enemuueckan ceéazv medxncoy
Kaaccamu neopeanuueckux coeoutnenuii. OKCUIbI, UX KiIaccu(UKalUg 1 HOMEHKIIATypa.
CrnocoObl monydeHHsT M CBOMCTBA OKCHAOB. OCHOBaHMS, HMX KiIacCU(pUKALUL MU
HOMEHKIarypa. JlabopaTopHble M MNPOMBILUIEHHBIE CIOCOOBI TMOMYYEHUs, CBOWCTBA U
npuMeHeHue ocHoBaHuil. Kucnorel, ux knaccuduxanms u HoMeHkiarypa. OO6mue
CBOMCTBa, CMOCOOBI TMOJMY4YEHUS M TPUMEHEHHE KHCIOT. AMGOTEepHbIE OKCHIbI U
TUAPOKCUIBL, uX cBoiicTBa. Conm, uMx Kiaccuukanus ¥ HOMeHKiarypa. CBolicTBa U
cnocoObl nonyyeHust coneil. [IoHsiTue 0 KOMIUIEKCHBIX COeIMHEHUSIX. [ eHeTrnueckas CBA3b
MEXAYy KIAaCCaMH HEOPraHWYECKMX COCIMHEHHMH. PenieHue kadyecTBEHHBIX 3ajad IIo
LETI0YKAM ITPEBPAILCHUN.

Kauecmeennvie peaxkyuu 6 xumuu. KauecTBeHHble peakuuu. PacriozHaBanue

BEIIIECTB C MOMOIIBIO KAU€CTBEHHBIX peakiuidl. AHaIUTUUYECKUN curHai. OnpenenseMoe
BEIIIECTBO M PEAKTUB HA HETO.

JAEMOHCTPAIIUN

* Gunptp [llorTa. Boponka broxuepa. YcraHoBka i GUIBTPOBaHUS IO BAKYYMOM.

* PecrinpaTtopHble MacKu U MapJieBbI€ OBS3KHU.

*[IpoTuBOras u ero ycTpomcTBo.

* Kommekmust «HedTs 1 HEDTETPOTYKTH».
JAEMOHCTPAIIMOHHBIE OKCIIEPUMEHTbBI

*Pa3nenenne cMecu nepMaHraHara U Juxpomara Kajaus ClocOOOM KpHCTAITU3ALMH.

* B3aumo1eiCTBHE KEJNE3HBIX OMWIOK U MOPOIIKA CEPBI IPU HATPEBAHUMU.

* B3aumopelicTBue pacTBOpa NepMaHraHara Kajus U pacTBopa JUXpoMaTa KaJlusl C
pPacTBOPOM Cynb(hUTa HATPHSI.

* BzanmozeiicTBrue pacTBopa epMaHraHaTa Kajausi ¢ aCKOPOMHOBOW KHCIIOTOM.
JIABOPATOPHBLIE OIIBITHI

 [lomydenne yImIEKMCIOro ras3a B3aUMOJICHWCTBMEM MpaMopa C KHCIOTOM U
0OHapy>KeHHUE ero ¢ MOMOIIbI0 U3BECTKOBOW BOJBI.

+ Karanutuyeckoe pasiiokeHue MepoKCcuaa BOAOPoa (Karaiu3arop IMOKCU] MapraHia

Iv)).



* OOHapy>keHHe pacTBOpa MIEJIOUU C MTOMOIIBI0 HHIUKATOPA.
* B3aumoznencTBre XJIOpUAa Kee3a ¢ KEITON KPOBSIHOM COIBIO U TUAPOKCUIOM

HaTpusl.

* BzaumoneiictBue ruapokcuza xxenesa (I11) ¢ pacTBopoM consiHON KUCIIOTHI.

JOMAIIIHUE OIIBITHI

* AncopOuust KyKypy3HbIMH MaJIOYKaMH HapoB Maxy4uX BEIIECTB.

* PaznieneHue cMecu Cyxoro MOoJIOKa U pe4yHOro Iecka.

* OTcTanBaHue B3BECU NOPOLIKA JIJI1 YUCTKH MOCYABI B BOJE U €€ JCKaHTAIU.
* AnicopO1usi aKTUBUPOBAHHBIM YIJIEM KPACSIIMX BEUIECTB METCH-KOJIbI.

HPAKTHYECKAA PABOTA Ne 7. «Tunibl XUMUYECKHUX PEAKIIUID.

1. ®OPMbI ATTECTAIIMN 1 OHEHOYHBIE MATEPHUAJIbBI

Bu Buabl oeHOYHBIX
a DopMbI KOHTPOJIA ARLON
arrecranuu MaTepHuaJjIoB
Pesynbrarsl BBITOJIHEHUS Perenne 3a1a4 KOHKYpCHOTO
Bxozsmas KOHKYPCHOM pa0OThl UJIM PEUTUHT | OTOOpa, PE3yJIbTaThl JTMYHBIX
Ha OCHOBE MHAUBUyaJIbHbIX JNOCTHKEHUU
JOCTUKEHUN
VYyacTtre B peleHny 3a/1a4, B Cpnaua peuienuii 3aaay,
Texymas BBINIOJIHEHUHU MTPAKTUYECKHUX PabOT | OTYETOB IO BHINOJIHEHHBIM
pabotam
PeiiTuHr yyacTHHKa, y4yacTHUE B bamnel 3a pewienue 3anad u
3aKJIOYUTEIBLHON OJIMMIINAJE Kypca | BBIIIOTHEHUE IPAKTUYECKUX
Nrorosas pabot. Pe3ynbTarsl pernienue
3a/1a4 3aKI0YUTEIIbHON
OJINMIIHAJBI Kypca
IV. OPTAHU3BAIIMOHHO-NIEJAT'OT'HMYECKHE

YCJIIOBUA PEAJIM3ALIMUA ITPOI'PAMMBbI

4.1. YuyeOHO-MeTOAM4YecKOe M HH(popMaLIHOHHOE 00ecneYeHne MPOrpaMmMbl

/s yuumena:

1.

2.

['puroposuy A.B. Xumus 7 [Texct] / A.B. I'puropouu. — Xapwkos.: M31-Bo «Panoky,
2015.

Epemun, Jlyaun, Tepennn: IIporpamma xypca xummm mia  8-11  xiaccos
o01eo06pazoBaTenbHbIX yupexaenuit, M.: JIpoda, 2008.

. Hopomunckuii U.M. Xumus. [Iponeneruueckuii kype 7 knacce. [Texct] / ..

HoBommnckuii, H.C. HoBommnckuii — M.: OOO «Pycckoe crnoBoy, 2017.

. [Iporpammel o xumuu i 8-11 kiaccoB 0011e00pa3oBaTeIbHBIX YUpekIeHUH [ TekcT]

/ Tlox pen. H. E. Ky3nenosoit. — M.: Bentana-I'pad, 2006.

. COopHUK HOpMATUBHBIX TOKyMeHTOB. Xumus [Tekcr] / coct. 'yn6una H.B. — M.:



Hpoda, 2010. —

6. Xumus. 7 xinacc. Beenenue B npeamer. YueOHoe noco6ue. Jlynun B.B., [Ipo3nos. A.A,
Epemun B. B./ nox pen. JlyaunB.B., — M.: JIpoda, 2020.

7. Xumus. Beogsslii kype. 7 knacce. [Tekct] / T'abpuansana O.C., Octpoymona W.T,
Axnebunnna A.K. yaebHoe nmocobue, 4-¢ uznanue, crepeorunnoe — M.: Jlpoda, 2009.

8. lltpemmnep I'. U., [Tuayruna I. A. Jlunakruueckue urpsl npu 00ydeHUn XuMuu. — M.:
Hpoda, 2004.

9. Ouuuknonenus ans aere [Texct]. Tom 17. Xumus / mas. pen. B. Bonoaun; Ben. Hayy.
pen. U. Jleencon. — M.: ABanrta+, 2004.

Jlna yuawguxca:

1. AnukGeposa JI. 0. 3anumarenshas xumusi: Kaura mjis yuammxcs, yuaureseit u
ponuteneit. — M.: ACT-ITPECC, 1999.
2. Kpaysep b., ®pumanti M. - Xumus. Jlaboparopusliii mpaktukym. — M.: Xumus, 1995.

3. IlponeneBrrueckuii kypce 7 knacc. Hopommuckmit .M. Xumus. [Texct] / U.N.
Hosomunckuit, H.C. HoBommnckuit — M.: OOO «Pycckoe ciioBoy, 2017.

4. Terpaab s MPAKTHYECKUX Pa0dOT U OMNBITOB K Y4eOHOMY MOCOOMIO «XHUMHS.
[Tponeaestuueckuit kypc 7 knace» [Teker] / .M. HoBommnckuii, H.C. HoBommHckuit
— M.: OO0 «Pycckoe crmoBoy, 2017.

5. Xumus 7. I'puropoud A.B. [Tekct] / A.B. I'puropoBuy. — XapbkoB.: 131-Bo
«Panok», 2015. —
6. Xumus B Tabnumax: A. E. Haconoa, M., [Ipoda, 2004 r

7. Xumus B popmynax: B. I. Usanos, O. H. T'era. poda, 2004 r.

8. Xumus. 7 xnacc. BBenenue B npenMer. YueOHoe noco6ue. Jlynun B.B., [Ipo3nos. A.A,
Epemun B. B./ on pen. JlyuuuB.B., — M.: [Ipoda, 2020.

9. Xumus. 7 knacc: pabodas Terpans k yaeonomy nmocoouto O.C.I'abpudnsaa u ap.

«Xumus. BBoansriit kype. 7 knace»/ O.C. I'abpuansn, [ A.Illumapera. — M. : [Ipoda,
20009.
10.  Xwumusa. Beonnslii kypce. 7 knacc. [Tekcr] / 'abpuansna O.C., Octpoymona N.T,
Axnebununa A.K. yueOHoe nocobue, 4-¢ uzganue, crepeorunHoe — M.: Ipoda, 2009.
11.  DOumuknonenus ms nereit [Teker]. Tom 17. Xumust / tnas. pen. B. Bonogun; Bes.
Hayy. pen. U. Jleencon. — M.: ABanra+, 2004.

4.2. MaTepMaJILHO-TeXHI/I‘leCKl/Ie yYci10BUsA peajin3alini nmporpaMmmabl

Ilepeuenr He0OXOmMMMOro OOOPYIOBaHMS U MaT€pUAIOB JJIs  pealu3alyu
IPOrPAMMBI.

Hocka, Men, nepuonnyeckas Tabiuia, AONOJHUTENbHbIE TaONIMLbl (TPUBHAIBHBIE

Ha3BaHUsl OPraHUYECKUX BEIIECTB, HOMEHKJIATypa paguKaioB U (YHKIIMOHAIbHBIX IPYMIL,
JHEprust CBA3eM M T.J.), CIPABOYHUKH (PUIMKO-XMMHMUECKHX BEJIMYWH, MPE3CHTALUU K
JEKIIMOHHOMN YacTH 3aHATHI, METOMUECKUE pa3pabOTKU K 3aHATHUSIM.
[udppoBoe obecreueHne Ui JUCTAHIMOHHBIX 3aHATHM: TPOEKTOp U  3KpaH,
IIEPCOHAIBHBIA KOMIIBIOTED € BO3MOXHOCTBIO IIMPOKOIOJOCHOIO ITOAKIKOYEHHUSA K
Wntepuery (Munumym 600 kOUT/C), ayTHMOKOIOHKH, MUKPO(OH, BeO-Kamepa.

[IporpamMMHOe obecrieueHue sl AUCTAaHIIMOHHBIX 3aHATUI: TTpuiiokeHrne MS Teams
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i npuwioxenue DISCORD, 6pay3zep Firefox unu Chrome.
Kanyenapckue mosapwi: pydky 110 KOTUYECTBY CIyIaTeNeid, pabodre TeTpay,
NIPUHTEP, KAPTPHUIK.
Kanyenapckue mosapul: pydku 1o KOJIMYECTBY CiylaTelel, pabodne TeTpaim,
PUHTEP, KapTPHIIK.
KoMmiekT Ta0/11l 10 XUMUM I€MOHCTPALIMOHHbIE:

"Hauana xumun", "Hemetamnsl", "Xumudeckue peakuun", "MHCTpYKTUBHBIE TaOIMIIBI",
"Ctpoenne BemiectBa', XuUMHYECKasi CBSI3b NEPUOAMYECKAs CHCTEMA XHUMHUYECKUX
anemeHToB J|.M.MeHnneneeBa, paCTBOPUMOCTh COJIEH, KUCIIOT U OCHOBaHUH B BOJIE.

OobopynoBanue:

banka 40 mu1 mog peakTuBbI ¢ KPBILIKON

banka-kanenbHuna 40 MiT ¢ KPBIIIKOW-KaINeJIbHULIEH

brokc

nall Bhadl IO e

Bo3nyHbIii X0I0AUIbHUK

BopoHka nenurenbHas

Boponka 11 ChlIl. BEIIECTB

Boponka kanenbHas

Boponka naboparopnas d=25, 56, 75, 100 u 150 mm

A Sl el Bl g

["azooTBOHAs TpyOKa 45°

10. | T'azooTBOAHAs TpyOKa 90°

11. | I'pyma ¢ BO3ayIIHBIM KJIAalaHOM

12. | I'pyma yHuBepcaibHas 1JIsl TUIIETOK

13. | I'pymeBuanas xonba

14. | EMKOCTD /11 B3BEILIMBAHUS

15. | 3axum 11t pOOUPOK JEPEBIHHBIN

16. | 3ammTHBIN KpaH

17. | Kucnoponnas nogyuika, 40 i

18. | Konba mepHast ¢ BUHTOBOM KphiItikoid, 50, 100 u 1000 mu
19. | Konnueckas xonoa 50, 100, 250 u 500 mu
20. | Kpyrmomonnas xoi6a 100, 250, u 500 M

21. | Kpyxxka dapdopoBas ¢ Hocukom No 2

22. | JJaGoparopHbIil CyIIMIbHBINA HIKa()

23. | bausa nabopartopHas

24. | Jloxka-mnareilb METAJTNYECKUN




25. | Jloxkka-mmaresb /1 y3Kuii

26. | JIoxkku 115l COKUTAHUS BEIIECTB

27. | MaruuTtHas Meanaka

28. | Menzypka 100, 250 u 500 mn

29. | Mensypka ¢ pyukoi 500 mu

30. | Mepnas konba 25, 50, 100, 200, 250, 500 u 1000 M

31. | Mepnas npobupka

32. | Monotok

33. | Habop apeomerpoB obmiero Haznauenus AOH-1 (700...1840) kr/m?
34. | HaGop mo 31eKTposin3y J1eMOHCTPALIMOHHBIH

35. | HaGop mapocrepxHeBbix Moaeneir Molymod®

36. | Hacoc BogocTpyiiHbIii

37. | Ouku 3alIUTHBIE OTKPBITHIE

38. | [lamouka aJig U3BJICUEHUSI MATHUTOB

39. | Ilamouka maGopaTopHas JIsl IEpEeMEITUBAHUS

40. | IlepexogHuk /TpyOOK C pa3HbIMU quaM.,4/6/8-10/12

41. | IlepexoaHuk a/TpyOoK ¢ pa3HbIMU quam.,4/6/8-12/14/16
42. | IlepexogHuk 1/TpyOoOK C pazHbIMU quaM.,8/10/12-14/16
43. | IImxnometp 10 m 100 M

44. | IluHaIeT aHaTOMUYECKUI

45. | [IuneTka rpagynpoBaHHAs HEMOIHBIA ciuB 10 Mo

46. | ITuneTka rpaaxyupoBaHHas Ha MOJHBIN ciuB 1, 2, S 1 10 M
47. | ITunetka Mopa 5 mi, 10 mu, 20 mi, 25 mi, 50 mut, 100 Mo
48. | [unetka [Tactepa

49. | IInaHmeTka s KaneabHbIX peakuuil 14 sdeek

50. | ITnaHmeTs! a1 peakiui 1n/m

51. | IInacTtuHa ¢ TyHOUKaMHU

52. | IInactuasr BOTCX, 5x10 cm, cunukarens 60, YO 254, Ha cTekne
53. | IInockononnas xonoa 50, 100, 250, 500 u 1000 mn

54. | IlogHoC mIacTUKOBEIM 262*158*20

55. | Iloacraska ¢ siuerikamu "Topka”

56. | IlopraruBHsbie snekTpoHHbIe Bechl (200 1, Tounocts 0,01 1)
57. | IlpenmeTHbIE CTEKIIA




58. | ITpuGop st onbITOB ¢ 311 ToKoM 11XD

59. | IIpoOupka nadoparopHas 10 mui, HMIMHAPUYECKAsE C BUHT.KPBIIIKOM,C JIETI.
60. | IIpoOupka c ra300TBOAHON TPYOKOIA

61. | [Ipobupka xumuyeckas I[1-1-14-120, I1-1-16-150 u I1-1-21-200
62. | IIpobupka muIMHIPUYECKasi C BHHTOBOM KPBITIKOU, 15 Mi1,16x120 MM
63. | IIpobupkonepxareinnb

64. | IIpoOka xayuykoBas

65. | IIpobka xopkoBas

66. | IIpombiBasika

67. | PacTBOpUMOCTH COJIE, KUCIOT U OCHOBAHUI B BOJIE

68. | Ceepina st mpoOOK

69. | Cexynaomep MEXaHUYECKUN

70. | Cetka acOecToBas

71. | CeTka naTyHb

72. | Cxkanplienb XupypruyecKkum

73. | CkJIIHKa CTEKJIsIHHAS CO LUTU(POM

74. | Cma3ka CHIIMKOHOBAs JJis HUTUQOB

75. | CoenuHUTENBHBIE TPYOKH

76. | CouptoBka

77. | Crakan au3kuit co mxkanoi 50, 100, 250, 500 u 1000 mn

78. | Crakan dapdoposbiii Ne2

79. | Creknopes

80. | CrexyisiHHAsA MaJIOUKa

81. | CrexnsHHas TpyOOUKa

82. | CreknsiHHbIE KpaHbI

83. | CrexnsiHHBIC JIACTUHKH (KPYIJIbIE)

84. | Ctonuk noabeMHBIN

85. | Crynka ¢ nectukom dapdopoBas

86. | Tepmometp anekTpoHHsIi, -50...+200 °C, 0,05 °C, LTA-K
87. | TpyOka aJis BoqoCTpyMHOro Hacoca

88. | Yuebno-naboparopusiii komiieke « XMUMU S B IIIKOJIE»

89. | Xumuueckuit ctakan 400 M 6arapeiHbIit

90. | Xumuueckuii ctakad 1/ 100, 250, 500 u 1000 mu

91. | Xumuueckuii ctakan co mxkanoi 50, 100, 150, 250, 400 u1000 ma
92. | Xnopkanbluenas TpyOka




93.

Huwmaap 10, 25, 50, 100, 250 u 500 mn

94.

Humaap mis apeometpos 50, 100 u 200 M

95.

Hunuaap mepHsbii, 100 mn

96.

Hunmusap n/m 25 mi

97.

YacoBoe CTEKIIO

98.

Yama BeimaputenbHas Nel, 2, 3,5, 6 u 7

99.

Yamka [leTtpu creki.

100.

[HInmarenp MeTaITMUECKUIA

101.

[Imarenp-noxka

102.

[[ITaTuB aTrOMHUHUEBBIN IS TPOOUPOK

103.

[IITatuB 111 1O3aTOPOB

104.

HItatuB i1 MUITETOK

105.

[lITaruB i1 TUNETOK BEPTUKAIBHBIN C OCHOBAHUEM

106.

[lITaruB 11t TPOOUPOK

107.

[lITaruB 1abopaTOpHBIN JEMOHCTPAITMOHHBIN

108.

SKCUKATOP CBETJIbI BE3 KPAHA

109.

OKCHUKATOP TEMHOE CTEKJIO BE3 KPAHA

27.

Wonun py6umms

28.

Kanmit-narpuii BHHHOKHUCIIBIN

29.

Kanprmit

30.

Kap6onar ammonust

31.

Kap6onar kanus

32.

KapOonar xanbius

33.

Kap6onar narpus

34.

KBapuessblii mecok

35.

Kpaxman

36.

Jlakmonn

37.

Jlakmyc

38.

JIuMoHHasg Kuciora

39.

Marnwuii (mopoiok)

40.

MaaxuToBBIN 3€JIE€HBIN




41.

Menp (CTpyXKKH)

42. | MeTuneHOBbIN 3€TICHbBIN
43. | MeTuneHOBbI CUHUI
44. | MeTunoBbIi KpacHbIN
45. | MeTunoBblil OpaHKEBBIH
46. | MetunoBblii (GUOTETOBBIHI
47. | MoueBnHa
48. | HeliTpanbHbIil KpacHBIN
49. | Hutpar anmtoMuHus
50. | Hurpar ammoHus
51. | Hutpar Gapus
52. | Hurpar xene3a (11I)
53. | Hurpar kanus
PeakTHuBbI:
1. | A3oTHas kuciora
2. | AmoMuHHM (TpaHyJIbl)
3. | AnroMUHOH
4. AJroMoKaJimeBbIe KBacIlbl
5. | AMmuak BOgHBIN
6. | bopHas kucnora
7. | bpomar kanus
8. bpomua kanus
9. | bpomua Harpus
10. | I'exkcarmanodeppar (1) xanus
11. | I'ekcaunanogeppar (I11) kanus
12. | I'mapokapOoHar HaTpUs
13. | T'uppokcun kanus
14. | I'uapokcua Kaabius
15. | 'uppokcua HATpUs
16. | I'moxo3a
17. | AuxpomaT aMMOHUS
18. | duxpomar kanus
19. | Kenatuu
20. | JKenezo (MOPOIIIOK)
21. | XKeneszo (cTpy>KKH)




22. | XKeneszoaMoHUITHBIE KBACIIbI
23. | Unguro
24. | Uogun kanus
25. 171011
26. ﬁoaaT KaJusg
54. | Hutpar xanbuus
55. | Hurpar xo6ansra (I1)
56. | Hurpar maraus
57. | Hurpar menu
58. | Hutpar Harpus
59. | Hurpar nuxens (II)
60. | Hutpar cBuHIa
61. | Hurpar cepeGpa
62. | Hurpar ctpoHums
63. | Hutpart xpoma (11I)
64. | Hutpar uepus
65. | Hutpar unnka
66. | Hutput xanns
67. | Hutput Hatpus
68. | Oxcua anmroMUHASA
69. | Okcun Gapus
70. | Oxcun xenesa (III)
71. | Oxcna kanpus
72. | Oxcua Maraus
73. | Okcun mapranua (IV)
74. | Okcun meau
75. | Okcupa cBUHLA
76. | Okcua MUHKA
77. | OnoBo (rpaHysbl)
78. | Optodocdar Gapus
79. | Optodocdar kanpmus
80. | Oprodocdar Harpus
81. | Oprodocdar uunka
82. | OprodochopHas kucmora
83. | OcHoBHOI1 KapOOHAT MenU




84. | IMapadun

85. | Ilepmanranar kanus
86. | Pomanna aMmmMoHus
87. | Pomanann kamus

88. | Cepa (moporiok)

89. | Cepnas kucioTa

90. | Cunukar Hatpus

91. | ConstHas kucnora

92. | CnupT 3TUNOBBIH

93. | Cynbpar amoMuHus
94. | Cynbdar aMmmoHus
95. | Cynbdar Gapus

96. | Cynbdar xkenesa (1I)
97. | Cynbpar xenesa (III)
98. | Cynbdar xkagmus (1)
99. | Cynbpar xanus

100.| Cynbdar kampmus
101.| Cynbdar kobansra (II)
102.| Cynbsdar nutus

103.| Cynbdar maraus

104.| Cynbdar mapranma (II)
105.| Cynbsdar menu

106.[ Cynbdar narpus

107.| Cynsdar nuxens (1)
108.| Cynbdar cBunia

109.| Cynbar ue3us

110. [ Cynbdar uunka

111. | Cynbdun HaTpus

112.| Cynbdur Hatpus

113.| TerpabGopar HaTpus
114.| Tumondranenn

115.| Tuocynbdar HaTpus
116.| Yronb

117.| Yronb aKkTUBUPOBAHHBII
118.| YkcycHas kucnora




119.

dTopua HATpUA

120.| Xnopar kanus
121.| Xnopua amtoMAHUS
122.| Xnopua aMMOHUS
123.| Xnopun 6apus
124.| Xnopun xenesa (I11)
125.| Xnopun xanus
126.| Xnopua kaibius
127.| Xnopun xobansra (II)
128.| Xnopua maraus
129.| Xnopun mapranuna (I1)
Marepuaibi:
| AKBaAUCTUILIIATOP
4 bannon kucinopoaHsii, S J1
5 banioH ymieKkucioTHbIN, S5 1
6 BakkyymHBIN LI1aHT
7 Epur 1u1st neHuuIMHOBBIX (PIIaKOHOB
8 JlaboparopHas mocyloMoe€4yHasi MalinHa
9 Mapxep yepHbIit
10 | HaxnauHblii KaMeHb
11 HanunbHUK KBapaTHbIN
12 | HanunpHUK TPEYTOJabHbBIN
13 | Hox s Touku cBepen
15 | HoxHuisr
16 | OTBepTka KpecToBas
17 | OTBeprka mIockas
18 | OtBepTka c HabOpOM OUT
19 | Ilaker ¢ 3aMmkOM
20 | ITaccarmxu
21 | IIpoOxomsiika
22 | IIpoBoma
23 | IItactunbl TCX
24 | PegyKTop KMCIOPOIHBIN
25 | PenykTop yIJIEeKHUCIOTHBIN
26 | Pe3unoBas TpyOka
27 | CunukoHOBas TpyOKa




28

Crmuku

29 | Cymmika 1jis moCyasl

30 | V3koryOrbl

31 | VHuBepc. uHaUKaTopHas Oymara
32 | ®unsrpoBanbHas Oymara, JTUCTHI
33 | ®uneTphl Oenas JeHTa

34 | ®unbTphI CUHSAS JICHTA

35 | @uTunm AJjisi CHUPTOBOK

36 | uno
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