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O0mass xapakTtepucTuka padoyeid NpPorpaMMbl KYpca BHEYPOUYHOH JAeSITeJIbHOCTH
o0eHHTeNIeKTyaIbHOI HanpaBjeHHocTd «BBEJEHUE B XUMUWIO»

Kypc mnoctpoen Ha wujaee peanu3aluud MEXIPEAMETHBIX CBS3eH XUMHUH C JpYyrUMHU
€CTECTBEHHBIMH JIMCUUIUIMHAMHU, BBEIACHHBIMU B OOYy4YeHHME paHee WIM NapajulebHO C XHUMHUEH, a
[IOTOMY IIO3BOJISIET AKTyaJM3UpOBaThb XUMHYECKHE 3HAHUS YYallUXCs, IOJIY4YEHHBIE Ha YpOKax
MPUPOAOBEACHUs, OHOIoruM, reorpaduu, QUIMKA U OPYTUX HAyK O mpupone. Takum oOpasom,
dopmupyeTcss TOHUMaHWE OO0 HMHTETPUPYIOIIEH pOJIM XHMUU B CHCTEME €CTECTBEHHBIX HayK,
3HQUUMOCTHU 3TOrO MpeAMETa ISl YCIEIIHOTO OCBOEHHSI CMEXKHBIX IJUCLUIUIMH, MEXKIPEAMETHas
MHTETpalusl CrocoOCTBYeT (HOPMUPOBAHHMIO €IUHON €CTECTBEHHOHAYYHOW KapTHHBI MHUpPa yXKe Ha
HayaJbHOM 3Talle U3yYeHUs XUMUU.

B cooTBercTBUM ¢ TpeOOBaHUSMHU TOCYIAPCTBEHHOIO 00pa30BaTENBHOIO CTaHAApPTa B Kypce
MOAYEPKHUBAECTCS, YTO XMMHUS — HayKa SKclepuMeHTalbHas. [loaTomy B 7 Kiacce paccMaTpUBarOTCS
TaKrie METOOJIOrMYECKHUE MOHATHS Y4eOHOTO MpeIMeTa, Kak SKCIIEPUMEHT, HaOIlt0IeHHEe, N3MEPEHHE,
ONMCaHue, MOJICIUPOBAHNE, TUIIOTE3A, BEIBO/.

CopepxaHue Kypca BBICTPOEHO € YYETOM IICUXO0JIOT0-TI€JarOrMYECKUX MPUHIUIIOB, BO3PACTHBIX
O0COOCHHOCTEH IIKOJIBHUKOB. B MOAPOCTKOBOM BO3pacTe MPOUCXOIUT pa3BUTHE IO3HABATENHHOM
cheprl, ydeOHast MAEATENBHOCTh TNPUOOPETACT YEPTHl JAEATEIBHOCTH 110 CaMOOPraHM3aLUU |
caMo00pa30BaHUIO, yJallluecss HAUMHAIOT OBIAJEBATh TEOPETHUECKUM, (OpMaTbHBIM, pehIeKCUBHBIM
MbInuIeHHeM. Ha niepBelii 11aH y MOAPOCTKOB BBIIBUTAETCS (POPMHUPOBAHNE YHUBEPCATIHHBIX YICOHBIX
NeHCTBHUM, 00ecreynBaroOMX pPa3BUTUE TPAKIAHCKOM  HMJIEHTUYHOCTH, KOMMYHHKATHBHBIX,
[I03HABATEJIbHBIX KAUECTB JIMYHOCTH.

Ha stane ocHoBHOro 0011€T0 00pa30BaHUs MPOUCXOAUT BKIIOYCHHE O0YYArOIIUXCS B MPOCKTHYIO U
HCCIIEIOBATENbCKYIO JI€ATEIbHOCTh, OCHOBY KOTOPOW COCTaBJISIIOT Takhe ydeOHblEe AEWCTBUSA Kak
YMEHHE BHJETh MNpOOJIEeMBbl, CTaBUTh BOMPOCHI, KiaccuuuupoBaTh, HAOIOAATh, MPOBOIAMUTH
SKCIIEPUMEHT, JeJIaTh BBIBOJbI U YMO3AKIIIOUEHUS, OOBSICHSTh, JOKa3bIBaTh, 3alIUIIATh CBOU UJIEH.

B cooTBeTcTBHM € BO3pacTOM MPUMEHSIOTCS pa3HooOpa3Hble (OPMBI AeATENbHOCTU: Oecena, Urpa,
IpaKTH4ecKasi paboTa, SKCIIEpUMEHT, Ha0JII0/IeHNE, KOJJIEKTUBHBIE U MHAUBH1yaJIbHbIE
HCCIIEI0BaHMsI, CAMOCTOSITeNIbHAs padoTa, 3alUTa UCCIeI0BATENbCKUX PabOT, MUHU-KOH(pEPEHLHSL.
KonnexkruBHble (OpMBI UCHIOIB3YIOTCS NMPU U3YUYEHUU TEOPETUUYECKUX cBelaeHuil. ['pynmoBbie
(GopMBI IPUMEHSIOTCS MPHU MPOBEJCHUN MPAKTUUYECKUX PadOT, BBHIIOIHEHUU TBOPYECKHX,
UCCIIEI0BATENbCKUX 3aaHuil. HauBuayanbubie GopMbl pabOThl MPUMEHSIOTCS NpU paboTe ¢
OTAENbHBIMU pebsTamu, 001aJal0IIMMU HU3KUM WM BBICOKUM YPOBHEM pa3BuTHs. MiTorom
MIPOBEJICHUS JIADOPATOPHBIX WJIU MPAKTUYECKUX PAOOT SABISAIOTCS OTUETHI C BBIBOJAMH,

PUCYHKaMH.

IlnanupyemMble pe3yIbTaThl OCBOCHHS Y4eOHOI0 Kypca «BBeneHue B XMHMHUIO»
Peanuzanus nanHoit paboueil mporpaMMsl npeznonaraetT GopMHUpPOBaHNE

JIn4HOCTHBIE pe3yNbTaThl O0yUEHHUS
HCHOJ’IBSOB&TB HpI/IO6peTeHHBIe 3HAHUA U YMeHI/ISI B HpaKTH‘ICCKOﬁ NCATCIIPHOCTHU U HOBCGJIHGBHOI\/i
JKW3HH IS
- 0e30MmacHOro 00paIeHus ¢ BEIIECTBAMU U MaTepUuajIaMu;
- 9KOJIOTHYECKH I'PaMOTHOT'O TIOBEJICHHUS B OKPYKaIOIIEH cpejie;
-OLIEHKH BIUSHUS XUMHUECKOTO 3arps3HEHHs OKPYXKAIOIIEH Cpe/ibl Ha OPraHU3M UYeJIOBEKa;
- KPUTUYECKOM OLIEHKH MH(OPMALIUU O BEIIECTBAX, UCIIOJIb3YEMBIX B OBITY;
MPUTOTOBIICHUS PACTBOPOB 33JaHHON KOHIICHTPAIUH.

MertarnpenMeTHbIe pe3yabTaThl 00yUeHHS
VYwuamuecs Hay4aTcs:
- IPOBOJIUTH MPOCTEUIIINE HAOIIOICHHS, U3MEPEHUSI, OTIBITHI;
- BBIUMCIISITH MAaCCOBYIO JI0JII0 XUMHUECKOT'0 3JIeMEeHTa 10 (popmysie coequHeH s, 00BEMHYIO I0IIO ra3a
B CMECH, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MACCOBYIO JIOJIIO IPUMECEI;



- POBOJUTH MPOCTEUIIINE PACUETHI IO XUMHUECKUM (HOpMYyJiaM U YPaBHEHUSIM PEaKIIHii;

- COCTaBIIATh aHHOTAIUIO TEKCTA;

-OpraHnu30BEIBaTh Y4eOHOE B3aUMOJICHCTBUE B TpyIIIe (pacipenesaTh POJid, J0TOBAPUBATECS APYT C
JIPYTOM U T. 11.);

- IPEABUAETH (MIPOTHO3UPOBATH) MOCIEACTBHS KOJUIEKTUBHBIX PEIICHHI;

-IIOHUMATh PUYHUHBI CBOETO HEyCIeXa U HaXOAUTh CIIOCOOBI BBIX0/1a U3 ATON CUTYallUY;

-B IMAJIOTE C YUUTEJIEM YUUThCS BHIPAOAThIBATE KPUTEPHH OIICHKU M ONPEENISTh CTEIICHD
YCHELIHOCTH BHITIOJTHEHUS CBOEH paObOThI U pabOTHI BCEX, UCXO/I U3 UMEIOIINXCS KPUTEPUEB,
COBEPILIEHCTBOBATh KPUTEPHUH OLIEHKH U MOJB30BaThCSl UMU B X0/J1€ OIICHKU U CAMOOLICHKH;
-OTCTanBaTh CBOIO TOUKY 3PEHHUSI, ApTyMEHTUPYA €€;

-TIOATBEPKIAATh APTYMEHTHI (PaKTaMU;

-CIIyIIaTh APYTUX, NBITaTHCS IPUHUMATD APYTYIO TOUKY 3PCHHUS;

- COCTaBJISITh PaccKas3bl 00 YUEHBIX, 00 JIIEMEHTaX U BEIIECTBAX;

-OIpeIeNATh LIeb YIeOHOM NesTEIbHOCTH C IOMOIIBIO YUUTENS U CAMOCTOSITENILHO, UCKATh CPEACTBA
ee OCYIIECTBIICHUS, paboTas MO IUIaHY, CBEPSATH CBOU JCHCTBHS C IIENBIO M IIPH HEOOXOAUMOCTH
UCIPABIIATH OMIMUOKHU C TOMOIIBIO YYUTENS K CAMOCTOSTEIBHO;

- IPEJICTaBIATh MH(POPMAIKIO B BUE TAOJIHI], CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHUCJIE C
npumeHenuem cpeacts UKT.

[IpenMeTHbIE pe3yabTaThl O0YUEeHUs

[To oxoHUAHUIO U3yUYEHUS MPOTEIEBTUUECKOTO Kypca 00yUaronrecs Mmojiy4at BO3MOKHOCTb
MMOHUMATh:
- UHTETPUPYIOLLYIO POJIb XUMUU B CHCTEME €CTECTBEHHBIX HAYK;
- TEXHUKY 0€30MacCHOCTHU MpH paboTe B KaOUHETE XUMHUH;
-TaKHe TIOHATHS KaK SKCIIEPUMEHT, HAaOII0IeHNe, N3MEPEHNE, ONIICaHUE, MOJICIMPOBAaHHUE, THIIOTE3a,
BBIBOJI;
-BaXHENIINE XUMUYECKHUE TIOHATHUSA: XMMUYECKUI JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHAS aTOMHAas
Y MOJIEKYJIIPHAsl MacChl, arperaTHOE COCTOSIHUE BEIIECTBA.
- MacCOBYIO JOJIK0 XMMHUYECKOT0 3JIeMEHTa 10 GopMyJie COeTUHEHHs], 00bEMHYIO JI0JIIO ra3a B CMECH,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MACCOBYIO JIOJIIO IIPUMECEH;
- XapaKTepu30BaTh CTPOCHUE, 00IIHE (PU3NUECKHE U XUMUYECKHE CBOMCTBA ITPOCTHIX BEIIECTB;
- crocoOBbl pa3/ielieHns: CMecel U UX OUUCTKY;
-YCJIOBUS IPOTEKAHUS U MPEKPAIllEHUsI XUMUYECKUX PEaKIIN;
-IPU3HAKY XUMHUYECKHUX PEAKIINM;
- Ouorpauu y4eHbIX-XUMUKOB;
- YUEHBIX, U3y4YaIOLUINX XUMUUYECKUE PEAKIUH;
- HCTOPHUIO OTKPBITHSI XUMHUUECKUX 3JIEMEHTOB.

[TomydaT BO3BMOYXXHOCTH TO3HAKOMHUTHCS:
-c 1a6OPaTOPHBIM 000PYIOBAHHEM.

OOyuaromyecs: Hayyarcs:

-00BSACHATH OTINYUS (PU3HUECKUX SBJICHUN OT XMMHUYECKHX;

- Ha3bIBaTb HCKOTOPBIC XUMHNYCCKUEC DJICMCHTBI U COCITMHCHU S,

- IPOBOJIUTH MIPOCTEUIIIHE OTIEPALIMU ¢ 00OPYAOBAaHUEM U BELIECTBAMU;

-Ha6JIIOJIaTI) N OIIMCBhIBATH YPAaBHCHUIA peaxunﬁ MCXKAY BCHICCTBAMU C IMOMOIIBIO €CTECCTBCHHOI'O
(pyccKoro Ui poHOTO) A3bIKa U A3bIKA XMMUH;

-XapaKTepU30BaTh CIIOCOOBI pa3JIeleHHs CMeceil, MPU3HAKU XUMUYECKUX PEaKIIHii;

-00palnaThCs ¢ XUMHUECKON TOCY101 U 1TabOpaTOPHBIM 000PYAOBaHUEM;

- PacIo3HaBATh OIBITHBIM ITYTEM: KHCIOPOJ, YIJIEKUCIIBIN Ta3, U3BECTKOBYIO BOJY M HEKOTOPBIE JPYTHE
BELIECTBA.



- OpCACTABIATH HH(bOpMaHHIO B BHUJC TaGHI/IL[, CXCM, OITOPHOI'O KOHCIICKTA, B TOM YUCJIC C IPUMCHCHUCM

cpeactB UKT.

BbINYCKHUK HAYYUTCH:

Buvinycknuk nonyuum
603MONCHOCHb HAYUUMbCA:

* ONUCHIBATh CBOMCTBA TBEPBIX,
KUJKUX, Ta3000pa3HBIX BEIIECTB, BHIICIISS
UX CYHIECTBEHHBIE IPU3HAKH;

* XapaKTepU30BaTh BELIECTBA [10
COCTaBYy, CTPOEHHUIO U CBOMCTBAM,
YCTaHABJIMBATh IPUUYNHHO-CIIEACTBEHHBIE
CBSI3M MEXAY JTaHHBIMHU
XapaKTEePUCTUKAaMH BEILIECTBA;

* PaCKpbIBAaTh CMBICI OCHOBHBIX
XUMUYECKHUX MTOHATUH «aTOM,
«MOJIEKYNa», «XUMHYECKUN SJIEMEHTY,
«IIPOCTOE BEILIECTBOY, «CIIOKHOE
BEILECTBO», «BAJIEHTHOCTBY, UCIIOJIb3Ys
3HAKOBYIO CUCTEMY XHMUHU;

* U300paXkaTh COCTAB MPOCTEUIITUX
BEILIECTB C TOMOUIBI0 XUMUYECKUX
(GbopMysT U CYIIHOCTh XUMHUUYECKHUX
PEAKLHI C MOMOIIBI0 XUMHUYECKUX
YPaBHEHHI;

* BBIYHUCIISITh OTHOCUTEIIBHYIO
MOJIEKYJIIPHYIO U MOJISIPHYIO MacCChl
BEILIECTB, a TAKXKE MAaCCOBYIO JOJIIO
XAMHMYECKOIO AJIEMEHTA B COCITMHEHUSX
JUISL OUEHKHU UX PaKTHYECKON
3HAYMMOCTH;

* IOJIL30BATHCS JIA0OPATOPHBIM
000py/I0BaHNEM U XUMUYECKOH MOCYI0M;

* IPOBOJIMUTH HECIIOKHBIE XUMUYECKHE
OTIBITHI U HAOIIOJICHUS 32 H3MEHEHUSIMU
CBOICTB BEILIECTB B IPOLIECCE UX
MpeBpalleHHIT; COOI0IaTh MpaBUia
TEXHHUKHU O€30MMaCHOCTH TPY MPOBEACHUN
HaOJIFOEHNI U OIBITOB.

* 2PaMoOmHO 06paAAMbCS ¢
sewecmeamu 8 NOBCeOHeBHOU HCUSHU,

* 0CO3HABAMb HEOOX0OUMOCD
COOMI00eHUs NPABUTL IKOIO2UYECKU
be30nacnozo nosedenus 6 OKpyscaroujell
npupooHoll cpeoe;

* NOHUMAMb CMBICI U HEOOXOOUMOCb
co0O.1100eHUsL nPeOnuUcanull,
npeonazaemvix 8 UHCMPYKYUAX no
UCNONb308AHUIO IEKAPCME, CPEOCMmE
ObIMOBOU XUMUU U OD.;

* UCNOIL3068AMb NPUOOPEMEHHbIE
KIHOYEeBble KOMNEeMeHMHOCMU npu
BbINOTHEHUL UCCTEe008AMENbCKUX
NPOEKmo8 no U3y4eHuro C80UCma,
Cnocob08 NoyUeHus u pacno3HABAHUS
seujecms;

* PA3BUBATNL KOMMYHUKAMUBHYIO
KOMNEeMeHmMHOCHb, UCNONIb3YS CPEOCmEa
VCMHOU U NUCLMEHHOU KOMMYHUKAYUU
npu pabome ¢ mekcmamu y4eOHuKa u
O00NOIHUMENbHOU TUMepamypotl,
CNPABOYHBIMU MADIUYAMU, NPOSABTAMND
20MOBHOCHb K YBANCEHUIO UHOU MOYKU
3peHUss npu 00CYHCOeHUU Pe3YTbIMAmMOo8
8bINOTHEHHOU pabombl;

* 00BLEKMUBHO OYEHUBAMD
ungopmayuio o eewjecmeax u
XUMUYECKUX NPOYECCax, KPUMmuyecKu
OMHOCUMBCA K NCEBOOHAYHUHOU
ungopmayuu, Hedobpoco8ecmHoll
pekname, Kacaroweucs ucnonb308aHUs
PA3UYHBIX 8ELYECS.

MHoroo0pa3ne XMMH4YECKHX pPeaKkuuii

* 00BSACHATD CYyTh XUMHYECKHX
MIPOLIECCOB U UX MPUHIUITHAIBHOE
OTIINYHE OT (PU3UUECKUX;

* Ha3bIBaTh IIPU3HAKYU U YCIIOBUS
IIPOTEKAaHUSI XUMUYECKUX PEAKLINH;

® OpcaHUu306bL8ANIb, npoeodumz)
YHUeHu4ecKkue npoeknivbl no UCCE008AHUIO
ceolicma seuecms, UmMerux 8axiHCHoe
npakmuiyecKkoe 3Hadernue.




* BBISIBJISITH B IIPOLIECCE IKCIIEPUMEHTA
MPU3HAKHU, CBUCTEIIbCTBYIOIIHNE O
MPOTEKAHUU XUMHUYECKON peaKilnu;

* IPUTOTOBJIATH PACTBOPHI C
onpeaenEeHHON MacCOBOM J10yei
PacTBOPEHHOIO BEILIECTBA.

CucremMa OLIEHKHU 10CTHKEHHUS IUIAHNUPYeMbIX pe3yJibTaToOB

OneHka 00pa30BaTeNbHBIX JOCTHXKEHUI 00yUJarOIMXCs BKIIIOYAET B CE0s1 OTUETHI C BBIBOJIAMH,
PUCYHKaMH IO MPAKTUYECKUM U JIAOOPaTOPHBIM paboTaMm.

OcHoBHbBIE BUIbI KOHTPOJISI OCYILECTBISIOTCS B YCTHOM, NUCbMEHHOMN, TBOPUECKOM, IPOEKTHON
dopmax.

MartepuanbHO-TeXHHUYECKas 0a3a: obopymoBaHue meHTpa oopasoanus "Touka Pocra": mudposas
nabopaTopHs 0 XHUMHH.

Onucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl ieHTpa 0Opa3oBaHus «Touka pocTay, UCIOIb3yeMOro s
peainzanuy 00pa3oBaTENIbHBIX IPOrPaMM B paMKax MpernojaBaHusl XUMUU.

[Mudposas (kommbrorepHas) iadoparopust (LJI), mporpamMMmHoO-anmapaTHBIi KOMIUIEKC, JaTYUKOBAS
cucreMa — KOMIUIEKT Yy4eOHOro o0opyloBaHMs, BKIIIOYAIOIIMN W3MEpUTENbHBINH 050K, MHTEpdeiic
KOTOPOTO T03BOJIIET 00ECHeunBaTh CBSA3b C IMEPCOHAIBHBIM KOMITBIOTEPOM, M HAOOp JAaTYHKOB,
PETUCTPUPYIOIUX 3HAYCHUS PA3IUYHBIX (PU3UUECKUX BEITHUHUH.

JlaTyuk TemIeparypsl MJIATUHOBBIA — MPOCTOM M HAAEKHBIA NaTYUK, NpeAHAa3HAYEeH JUIsl U3MEpeHHs
TEMIIEpPaTyphl B BOJHBIX PACTBOPAX U B ra30BbIX cpenax. MiMeeT pa3nnyHblil AUana3oH U3MEPEHHUH OT —
40 no +180 °C. TexHHUECKHE XapAKTEPUCTUKU JAaTYMKA YKa3aHbl B MHCTPYKLUH IO IKCILIyaTalWH.
JlaTuuk TeMiiepaTypbl TEpPMOIIApHBIM MpelHa3HayeH A u3MmepeHus temneparyp 1o 900 -C.
Hcnonb3yeTcst py BBINOJIHEHUH padoT, CBSI3aHHBIX C M3MEPEHUEM TeMIepaTyp IIaMeHH, TUIaBJIeHUS 1
pa3JI0KEHUs BEILECTB.

JlaTyuk ONTHYECKOW IUIOTHOCTH (KOJIOPUMETpP) — IMpeAHa3HaueH [UIsi U3MEPEHHs] ONTHYECKOi
IUIOTHOCTH OKpAaIlIEHHBIX pacTBOpoB. Mcrmonb3yercs mpu usydeHun Tem «PactBopb», «CKOpoCTh
XUMHUYECKHX PEAKLUN», ONPEACIICHUH KOHIICHTPAIMKY OKPAIEHHBIX HOHOB.

Hatunk pH mpenHaszHayeH st U3MEpPEHHUs BOJOPOJAHOTO Tokaszatens (pH) BOAHBIX pacTBOpOB B
Pa3IMYHBIX UCCIIETOBAHUIX 00BEKTOB OKPYKAIOIIEH CPEIbl.

JlaT4vK DIEKTPONPOBOJHOCTH IMPEAHA3HAYEH JUIL H3MEPEHHUS YACJIBHOM JJIEKTPOIPOBOJAHOCTU
KUIKOCTEH, B TOM 4YMCIIE M BOJHBIX PAacTBOPOB BellecTB. I[IpumeHsercsd npu W3y4EeHUU TEOPUHU
JJIEKTPOJUTUYECKON AUCCOLMALINY, XaPAKTEPUCTUK BOJHBIX PACTBOPOB.

Muxkpockon nuppoBoil MmpeaHazHaueH A U3y4eHHUs: pOpPMbI KPUCTAJIIOB U HAOIIOAEHUS 32 POCTOM
KpPHUCTaJLJIOB.

Anmapar ans npoBefeHHs xumuueckux peakuuit (AIIXP) mnpeanasHaueH nans MOJIy4deHHS W
JIEMOHCTpPALIMK CBOMCTB TOKCUYHBIX MAapOB M ra3oB. DTH BEILIECTBA MOJIYYalOTCs B KO0e-peakTope, u
npu HarpeBaHuu (win Oe3 HarpeBaHus) ra3oo0pasHblE BELIECTBA MPOXOIAT yepe3 MOTIOTHTEIbHbIE
éMKocTH (HacaJKv) C pacTBOpaMH pEareHTOB, BCTYMAOT C HUMH B peakmnuio. M30bITok rasa
MOTJIOLIAETCS KUAKUMU U TBEPIABIMU peareéHTaMu, a TakKe€ aKTHUBUPOBAHHBIM YIVIEM. Ammapar yaiie



BCET0 HCIMOJB3YIOT JJISi MOJMYYEeHUs W JeMOHCTpAallMM CBOMCTB Xjopa, cepoBojopoxaa. IIpubop mis
JEMOHCTPALMU 3aBUCUMOCTH CKOPOCTH XUMHUYECKUX PEAKIHUH OT pa3iavuHbIX (PAKTOPOB UCIONb3YIOT
IpU U3y4eHUH TeMbl «CKOPOCTh XUMUYECKOH PEaKUu» U TEIIOBOTO AP (PeKTa XUMUIECKUX PEaKIUil.
ITpubop na€T BO3MOXKHOCTb HKCIEPUMEHTAIBHO MCCIIEJOBAaTh BIMSHUE HA CKOPOCTh XUMHYECKUX
peaknmii ciuenyromux (akTOpOB: MPUPOAbI PEArHPYIOLIMX BELIECTB, KOHIEHTPAIMU pPEearupyromnx
BEIIECTB, IUIOMAAM TIpaHUlBl pa3znena (a3 B TETEPOreHHbIX CUCTEMax  (IIOBEPXHOCTH
COIPUKOCHOBEHUS MEXKIY pPearupyroliMi BeIECTBAMHU ), TEMIIEPATYpPbl, KaTaIU3aTopa, HHIHOUTOPA.

bans komMOMHMpOBaHHas MpeJHAa3HAYEHA JJIS HarpeBa CTEKISAHHBIX U (hapdopoBBIX cOCyNOB, KOrja
TpebyeTcss co3JaTh BOKPYI HAarpeBacMoro COCyAa PaBHOMEPHOE TEMIIepaTypHOE Iojie, H30ekaTb
UCIIOJIB30BAHUSL  OTKPHITOTO IIAMEHH M pacKal€HHOM anekTpuueckoil crnmpamu. Kopmyc
KOMOWHUpPOBAaHHON OaHM crenaH w3 amoMuHUsA. JKUIKOCTHAsh 4YacTh KOMOMHHPOBAaHHOW OaHuU
3aKpBIBACTCS KOJIBLAMH PA3IMYHOTO THaMeTpa.

[TpuGop [ist MOTyYeHHS Ta30B UCTIOIB3YETCS IS MOJTyYSHHS HEOOJIBIINX KOJUYECTB ra30B: BOJOPO/IA,
KHCJIOpoJia (M3 MepOKCHIa BOIOPO/Ia), YIIIEKUCIIOTO rasa.

Conep:xxkanue y4yeOHOro TmpeaMeTa

XuMusi B IeHTPe ecTecTBO3HaHus - 11 yacos

XMMHAI — 4YacTh eCTeCTBO3HAHUA. B3anMOOTHOIIEHHUS YelOBEKa M OKpPYXKAaroIIero Mupa.
[Ipenmer xumuu. @usndeckue Tena u Bemectsa. CpoiicTBa BemiecTs. [[puMeHeHne BelecTB Ha OCHOBE
HX CBOWCTB.
Halaonenne kak OCHOBHOI MeTO] TO3HAHUSI OKPY:KAKIIEr0 MHUpa. YCIOBUS MNPOBEACHUS
HaOmoneHus. ['unoresza. DxcnepuMenT. BeiBog. Ctpoenue mnamenn. JlabopaTopus u o0opyoBaHHE.
Mopaenab, mogeaupoBanue. OcoOEHHOCTH MOAENUPOBaHUA B reorpaduu, pusnke, 6nonoruu. Moaenu
B Oumosioruu. Mymspku. Mogenu B gusuke. DnektpodopHas MammHa. ['eorpaduueckue Moaemnu.
XUMHUYECKHE MOJENU: TpeaMETHbIe (MOJETH aTroMa, MOJEKYN, XUMHUYECKUX U MPOMBIIUICHHBIX
MIPOU3BO/ICTB), 3HAKOBBIE, MJIM CUMBOJIbHBIE (CHMBOJIBI 3JIEMEHTOB, (DOPMYJBI BEIIECTB, YPaBHEHUS
peaxuuit).
Xumuyeckue 3HaAKM U (opMyJibl. XMMHUYECKUH 3JIeMEHT. XUMUYeckue 3Haku. X obGo3HaueHwme,
Mpou3HoIIeHne. Xumuueckue (opmynbl BemecTB. [IpocTeie u cioxHble BemecTBa. MHaekcs u
kod(purmentsl. KadecTBEHHBI W KOJMYECTBEHHBIM COCTAaB BEIIECTBA. XMMHUS H (U3HKA.
VYHuUBepcanbHBI XapakTep IMOJOKEHUW MOJIEKYJIIpHO-KUHETUYECKOW Teopuu. lloHsaTHs «atomy,
«Moisekynay, «uon». Ctpoenue BemectBa. Kpucrannmmyeckoe cocrosinue Beuiectsa. Kpucrannuueckue

pemeTky TBepAbIx BemiecTB. Juddys3us. bpoyHoBckoe aBmkeHHe. BemecTBa MONEKYISpPHOTO U
HEMOJIEKYJIsipHOro cTpoeHus. IloHsTHe 00 arperaTHoM coOCTOSHUM BemiecTBa. dusnueckue u
XUMHUeckue siBiieHus. ['a3000pas3Hblie, )KUIKKUE U TBep/ble BellecTBa. AMOp(HbIE BEIIECTBA.
Xumusi u reorpadusi. Ctpoenne 3emiu: sSApo, MaHTUA, kopa. Jlutocdepa. MuHepanbl U TOpHBIE
nopo/pl. MarmMaTHuecKkue U 0caiouHble (HEOPraHn4ecKue U OpraHuvecKre, B TOM YHCIIe U TOPIOYHe)
MIOPO/IBL.
Xumust 1 6moJiorusi. XMMHUECKUI COCTaB XHUBOW KJIETKU: HEOpraHWYecKue (BoJa U MUHEpaJbHbIE
COJIN) U OpraHndeckue (OeNKu, )KUPHI, YTIEBOAbI, BATAMUHBI) BEIIECTBA. brojornyeckas poib BOIbI B
xuBoH KieTke. DoTocunres. Xnopopmi. buonornueckoe 3HaueHUE KUPOB, OETKOB, I(PUPHBIX Maced,
YTJI€BO/IOB U BUTAMHHOB ISl )KU3HEESATEIbHOCTH OPTraHU3MOB.
KavecTrBenHnble peakuun B xumuu. KauecTBeHHbIe peakiuu. Pacrno3HaBaHne BELIECTB C MOMOIIBIO
Ka4eCTBEHHBIX PEAKINNA. AHATUTUYECKNN curHai. OnpenenseMoe BEMEeCTBO U PEAKTHB Ha HETO.
JdeMoHCcTpauuu

1. Komexkuust pas3auyHBIX MpeAMETOB WM QoTrorpaduil HpeaMeToB U3 ATIOMHHUS IS

WJUTFOCTPALIUKU UJIEN «CBOMCTBA — MPHUMEHEHHUE.
2. YueOHOe 0060pynoBaHME, HCIIOIB3YEMOE Ha YpoKax (pru3KKH, OMoIoruu, reorpaduu 1 XUMHUH.



3. DmnektpodopHas MammHa B jAeiictBuu. ['eorpadumdeckue wmogenu (riao0yc, Kapra).
buonoruueckue monenu (MyJIsDKA OpPraHOB U CHCTEM OPraHOB PACTEHHM, >KUBOTHBIX U
genoBeka). Du3nyecKkrue U XUMHUECKHUE MOJICITH aTOMOB, MOJICKYJT BEIIECTB ¥ KPUCTAIUTHISCKUX
PEILEeTOK.

OOBbeMHBIC U AapOCTEPKHEBBIE MOICIN BOJIBI, YTIIEKUCIIOTO U CEPHUCTOTO ra30B, METaHa.
OOpa3ipl  TBEpIBIX BEIIECTB KPUCTALIUYECKOTO CTpOeHHs. MoAenn KpUCTAUTMYECKUX
PEIIETOK.

6. Bopa B Tpex arperaTHbIX cOCTOSIHUX. KoJIeKus KpUCTAIUTMUECKUX M aMOP(HBIX BEIIECTB U
W3JEIUN U3 HUX.

Komnnekuust MunepanoB (J1a3ypuT, KOPYH/, XalIbKOMUPUT, (PIIFOOPHUT, TAJIHT).

8. Komekius ropHbIX MOPO (TPAHUT, pa3TUIHbIE (DOPMBI KaTbIIUTa — MEJl, MpaMop, U3BECTHSIK).
9. Komtekius roprounx UCKonaeMbiX (He(Th, KAMEHHBIN yroJib, CIAHITBI, TOPD).
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JlaGoparopHblie padoThI:

1.PactipocTpaneHue 3amaxa 0JeKOJIOHa, TyXOB WM J1€30/I0paHTa Kak mpouecc Tuddy3um.
2.Habnronenne 6poyHOBCKOIO ABM)KEHUS YaCTUUYEK YEPHOM TYILHU 110JI MUKPOCKOIIOM.

3. O6HapyxeHue 3UPHBIX Mace B aleIbCHHOBON KOPOUKe.

4. VI3yueHne TpaHnuTa C TIOMOIIBIO YBEITMYUTEIHHOTO CTEKIIA.

5. OGHapyxeHHe Maciia B CeMEeHaX MOACOTHEYHHKA M TPEIIKOT0 opexa.

6. OOHapyxeHue KpaxMaia B MIIEHHYHOU MYKE.

7. B3aumoseiicTBue acKOpOMHOBOM KUCIIOTHI € Ho710M (ompenesnenue Butamuta C B pa3IuyHbIX COKaX).
8.IlponyBaHne BBIIBIXAaEMOTO BO3/IyXa Yepe3 N3BECTKOBYIO BOIY.

9.06HapyXeHne U3BECTKOBOW BOJIbI CPEAN PA3IUYHBIX BELIECTB.

I[pakTuyeckue padoThbi:
1.3HaKOMCTBO ¢ 1abopaTOpHBIM 000pyAoBaHuEeM. [IpaBuia TeXHUKH OE30MAaCHOCTH.
2. Habmronienue 3a ropsieit cBeyoii. Y CTpoicTBO U paboTa CIIUPTOBKH.

MartemaTuka B XuMHH-9 4acoB

OTHoCHTe/IbHBIE ATOMHAS U MOJIEKYJIsApHasi Maccbl. OTHOCUTENIbHASL AaTOMHAsl Macca 3JIEMEHTA.
MonekynsipHas macca. OnpeeneHiue OTHOCUTEIbHOW aTOMHON MacChl XUMUYECKUX 3JIEMEHTOB IO
tabnuue JI. . MenneneeBa. HaxoxaeHrne OTHOCUTENEHOM MOJNEKYIISIPHON Macchl o opMyIie
BEIIIECTBA KaK CYMMbI OTHOCUTEIBHBIX aTOMHBIX MAacC, COCTaBIISFOIIMX BEIIECTBO XUMUYECKUX
JJIEMEHTOB.

MaccoBast 10,151 3JIeMeHTa B CJI0KHOM BemecTse. [[oHATHE 0 MaccoBOil 10J1€ XUMUYECKOTO
anemeHTa (W) B CII0O)KHOM BEIIECTBE U ee pacyer 1o Gpopmysie BemecTBa. Haxoxaenue hopmyibt
BEIECTBA 10 3HAUYEHHUSIM MaCCOBBIX JI0JIeH 00pa3yIoUX ero 3eMEHTOB (JJIsl IBYX4aCOBOTO U3YUCHHS
Kypca).

Yucrsle BemecTBa u cMecH. Huctole BemecTBa. Cmecu. ['eTeporeHHbie 1 TOMOT€HHBIE CMECH.
I"a3000pasnbie (BO31yX, IPUPOIHEIHA ra3), )Kuakue (HedTh), TBepble CMeCH (TOPHBIC TTOPOJIBI,
KyJIMHApHBIC CMECH U CHHTETUYECKHE MOIOIIHNE CPEJICTBA).

Oo0bemHas 10 ra3a B cmecu. Omnpenenenne o0beMHOM qomu raza (¢) B cmecu. CocraB
aTMoc(epHOro Bo3AyXa M MPUPOIHOTO ra3a. PacyeT oObema J10y1m ra3a B CMECH 110 €T0 00heMy U
HaoOopoT. [Monstue o ITJIK.

MaccoBasi 10,151 BelecTBa B pactBope. MaccoBas o1 Beniecta (W) B pactBope. KoHieHTparusi.
PactBopuTens 1 pacTBOpeHHOE BeleCcTBO. PacueT Macchl pacTBOPEHHOTO BEIIECTBA MO Macce
pacTBopa U MacCcoOBOM J10Jie paCTBOPEHHOTO BEIIECTBA.

MaccoBasi 10715 nmpumeceii. [ToHsTHE 0 YMCTOM BeliecTBE U MpuMecu. MaccoBas 1o mpumecu (W)
B 00pasiie ucxoaHoro Bemiectsa. OcHOBHOE BellecTBO. PacueT Macchl OCHOBHOT'O BEIIECTBA MO Macce
BELIECTBA, COEPKALLETO ONPEAEIEHHYIO MAaCCOBYIO JI0JIIO IIPUMECEH.

JdemoHcTpanuu



Komnekuust pa3nuuHbIX BUOB MpamMopa U U3JICIHIA U3 HEro.
CMech peyHOro 1 CaXxapHOTo MeCKa U MX pa3/iecHue.
Konnexkuus Hedptr u HehTENPOAYKTOB.

Komeknust OBITOBBIX cMeceH.

Jlnarpamma coctaBa aTMOC(EPHOTO BO3TyXa.

Jlmarpamma coctaBa MpUpPOJTHOTO Ta3a.

Konnekuust «Munepaisl 1 TOpHBIE IOPOABI».

NookrwbdE

IIpakTnyeckue padoThbl:
3. IIpurorosieHue pacTBopa ¢ 3aJaHHOM MacCOBOM J10JIEH PAaCTBOPEHHOI'O BEILECTBA.
SBJIeHus1, npoucxoAsiue ¢ Bemecreammu-11 yacos.

Pa3nenenune cmeceii. CriocoObl pa3jeneHus CMeceil M OYMCTKa BemecTB. HekoTopele mpocreime
CIoCcOOBbI pa3/ieliecHusi CMeECel: MpOoCeHBaHWE, pa3JeICHHUE CMeced IOPOIIKOB JKelie3a M CEpHI,
OTCTaWBaHWE, JIEKAHTAIWs, ICHTPU(PYTUPOBAHUE, PA3JCIICHUE C IOMOIIBIO0 JCIUTEIBHON BOPOHKH,
¢bunbTpoBanue. OunbTpoBaHUe B JabOpaTopuu, ObITY M Ha mpousBojcTBe. lloHaTtue o QuibTpare.
Ancoporus. Tlonsatue o6 amcopOruu U ancopOCHTaxX. AKTUBHPOBAHHBIA YroJib Kak BaKHEUITUI
anacopOeHT. Y cTpoiicTBO mpoTrBorasza. CriocoObl OYMCTKH BOJIBI.
JAucTH/IIANMA, WK neperoHka. Juctwisnusa (meperoHka) Kak Mpolecc BhIICICHUs BEIECTBA U3
XKUIKOH cMmecH. JlMcTrimMpoBaHHAsh BoJa M 00JlacTHU €€ IpuMeHeHus. Kpucrammzanus win
BbINIapuBaHue. Kpucrammu3anus U BeITAPUBAHUE B JIA0OPATOPHHU (KPUCTAIUTH3ATOPBI B (apPopoBbie
Yalky 7S BelmapuBanusi) u npupone. [leperonka negtu. HedrenpomykTsl. @pakiioHHas eperoHKa
KHUKOTO BO3/1yXa.
XuMuyeckue peaknuu. YCJOBHA TMPOTEKAHUSI M MpPeKpalleHuss XUMHUYECKMX pPeaKIuii.
XUMHYECKUE PEaKIMU KaK MPOoIIeCcC MPEeBPAICHHs] OJHUX BEIIECTB B ApYrue. Y CIOBUS MPOTEKAHUS U
MpEeKpanieHus: XUMHUYECKHX peakiui. CONpuUKOCHOBEHHE (KOHTAKT) BEIIECTB, HarpeBaHHE.
Karanuzatop. uruburop. YnpasieHue peakiiusiMu FrOpeHUsl.

IIpuzHaku xumMuyeckux peakuuii. [[pu3Haku XUMUYECKUX peaKIlHii: U3MEHEHHUE 11BeTa, 00pa3oBaHue
ocaJika, PaCTBOPEHHE TOJIYyYEHHOTO OCaJKa, BBIJCJICHHE Ta3a, MOSBICHUE 3araxa, BBIJACICHHUE WU
MOTJIOIICHUE TEIIOTHI.

JleMOHCTPALIMOHHBIE IKCIIEPUMEHThI

Paznenenne cmecu nmopoika cepbl U KeEIE3HBIX OMUIIOK.

Pazgenenne cMecu nopoika cepsl U mecka.

Paznenenne cMecu BOIbI M PACTUTENIBHOTO MAciia C IIOMOIIIBIO JIETUTEIbHON BOPOHKHU.

> wbhpE

[TonyyeHne AUCTUIIITMPOBAHHOM BO/IBI C TOMOIIBIO JIAOOPATOPHON YCTAHOBKHM ISl IEPErOHKU

KUIKOCTEH.

Pa3nenenue cmecu nepmaHrasata 1 JuxXpomara Kajius ciocoOOOM KpUCTAUIN3aLUU.

B3anMopeincTBre XKene3HbIX ONUWIOK U IMTOPOIIKA CEPBI IPU HATPEBAHUH.

7. TlomyuyeHue yriIeKHCIIOr0 ra3a B3auMoJICHiCTBHEM MpaMopa ¢ KUCIOTON 1 0OHApy:KEHHE €ro C

ITOMOIIIBIO U3BECTKOBOM BOJIBI.

Karanutndeckoe pa3ioskeHue epoKkcuIa Bo1opoaa (karanusarop — auokeua Mapranna (1V)).

9. OOGnapyxeHHe pacTBOpa MIETOYH C TIOMOIIHIO HHIUKATOPA.

10. B3aumoneiicTBue pacTBOpa epMaHraHaTa Kajlus U pacTBOpa AUXpoMara Kajlusi C pacTBOPOM
cyiabuTa HaTpUSl.

11. B3aumoseiicTBHe pacTBOpa NepMaHraHaTa Kajius ¢ aCKOpOMHOBOW KUCIIOTOH.

12. B3aumoieiicTBHE XJIOPH/IA KeJie3a C KEITOH KPOBSHOM COJBIO M THIPOKCHIOM HATPHSI.

13. B3aumoneiictBue ruapoxcua xenesa (111) ¢ pactBopom constHON KUCTOTHI.

o o

0

JlaGoparopHbie padoThI:
6. AncopO1yst KyKypy3HBIMH MAJIOUYKAMU ITaPOB MaxXy4nX BEIIECTB.
7.M3ydeHne yCTpOMCTBA 3aKUTAIIKY U IUTAMEHHU.



IIpakTnuyeckune padborbl:
4. BelpaliBaHue KpUCTAIUIOB COIM (JOMAITHUM SKCIIEPUMEHT).
5.04mucTKa MOBApEHHOM COJIU.

Paccka3bl o xumun-2 yaca.
Yuyenuveckasi kKoH(pepeHuus. Beiatomuecs pycckue yueHble-XUMHKH.
Konkypc coo0umenuii yyammxcsi. VcTopus XMMHUYECKHUX BEIIECTB (OTKPBITHE, IONTYYCHUE H
3HAYEHUE).

TemaTuueckoe IJIAHUPOBAaHUE

(*kupHBIM MPUGTOM BBIICICHBI TEMbI YPOKOB C HCIIOJIb30BaHHE 000PYI0BaHUS [ICHTPA 00pa30BaHMSI
«Touka pocray)

7 KJaacc
Tema ypoka KosmuectBo KonTpoab
Ne 4acoB
[Ipeamer n3yuenus xumuu. BBogauslii uncTpykrax Th B 1
1 KaOWHEeTe XUMUU
Ha6monenue u sxcepuMeHT. CriocoObl PUKCUPOBAHUS 1
? pE3yIbTATOB.
I[IpakTuyeckasi padora Nel. 3HAKOMCTBO ¢ XUMHYECKUM 1 Pesynbrate! mp/p
3 o0opynoBanneM. TexHuka 6e30aCHOCTH.
4 | MonenupoBanue. Mojieny B XUMHH.
5 | Xumuueckue 3HaKku U (opMyJibl, UHGOpMaLIKs, KOTOPYIO OHU
HECYT.
6 Xumus u puzrka. ATOMHO-MOJIEKYJIIPHOE YUCHHE. 1
Kpucrananueckoe ctpoeHue BEIIECTB.
7 | ArperaTHoe cocTosiHue BelllecTBa. Du3nueckne u 1
XUMHYeCKHe ABJIeHUs
8 | Xumus u reorpadusi. MuHEpasbl ¥ TOPHBIE TOPOIBIL. 1
XHUMUYECKUN COCTAB.
9 Xumusi u 6noJiorusi. XMMHYECKHii COCTAB KJIETKH. 1
bBuosioruyeckoe 3HavueHue BOAbI, JKUPOB, 0€J1KOB, YIJI€BO/10B,
BUTAMUHOB.
10 |KayecTBeHHbIE peaKIMi B XHMHH. 1
11 | O6obuenne TeMbl «XUMHUS B IIEHTPE €CTECTBO3HAHUS 1 Urpa «rperunit
TTULTHU I
12 | OTHOCHUTENBEHBIC aTOMHAS M MOJICKYJISIPHAS MACCHI. 1
13 MaccoBas 101 DJIEMEHTA B CII0KHOM BEIECTBE. 1
14 Ywuctele BemecTBa U cMecU. | OMOTeHHBIE U T€TePOTeHHBIE 1
CMECH.
15 | OGbemHast 10715 ra3a B CMECH. 1
16 [MaccoBasi 10151 BEIIECTBA B pacTBOPE. 1
17 |MaccoBas 10151 TPUMECEH. 1




18

IpakTnyeckas padora Ne2. [IpuroroBjieHue pacTsopa ¢
32JaHHON KOHIEHTpPAaLMen

Pe3ynbTaThl np\p

19

Pemenne MMPAKTUYCCKUX 3a1a4 «MaremaTHKka B XUMHUH

20

Pemenne npakTuyecKux 3aaau

21

CMeCI/I, CIocoobl pa3aeJicHust cMeceid.

22

OuIbTpOBAHKE.

23

AncopOrust.

24

I[I/ICTI/IJ'IJ'IHI_II/IH HJIA TIICPECT'OHKaA.

25

Kpucraimmsanus.
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[Ipaxr.
PaboTa(moma)

26

[IpakTuyeckas padora Ne4. OuncTKa MOBapeHHON COJIH.

PesynbTatel mp/p

27

Xumudaeckue PE€aKiu U yCJIOBHA UX IMIPOTCKAHUA.

28

IIpu3HAKH XUMHYECKHX pPeaKIuii.

29

[TpakTiueckoit pabotel Ne5. M3ydenue nporecca KOppo3uu
Kenesa.

I

PesynbTatel mp/p

30

CucremaTu3auus MaTepuajia no reme: «SIBJjenus,
NMPOMCXOAsIIINeE C BeleCTBAMM

31

3amuTa npoeKTa

32

Briparomuecs pycckue ydyeHble

33

Konkypc coobuienuit «Moe 100uMoe XMMUYECKOE BEIIECTBOY

34

Konudepenmwst (oK1 10 JaHHOW TeMe)
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