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1. TosicHuTebHAA 3alUCKA.
JlanHas mporpamma paspaboraHa Ha ocHoBe IIpumepnoil mporpammbsr O.C. I'abpuernsna
«BBeneHne B XMMHIO BEIIECTBA» 7 KJIACC.
OO1wiee mpeacTaBIeHHE O HOBOM LIKOJBHOM IpPEIMETe yJalluecs MOJydaroT IPHU U3y4eHUH
Kypca “BBenenue B xumuto’. Cpeau npoOjeM B MNpENoJaBaHUU XUMHHM HauOOJbIIME
CJIOKHOCTH JUJISl IIEIaroroB COCTAaBIISIIOT JIBE.
[lepBast cI0XHOCTH 3aKiIHOYaeTCs B 3HAUUTENIBHOM NEperpy3ke Kypca XHMUU OCHOBHOM
LIKOJIBI B CBSI3U C IIEPEX0JOM Ha KOHLIEHTPUYECKYIO cucTteMy. THTEHCUBHOCTD IIPOXOXKICHHUS
Marepuaiga B 8-M KJlacce He IMO3BOJISIET CO3JaTh YCIOBHS ISl Pa3BUTHUS [TO3HABATEIbHOIO
UHTEpeca K MpeaMeTy, s MOCTEHNEHHOTO YCBOCHHS CIIOXKHBIX 0a30BBIX XMMHUYECKHX
nousitud. He cnyuallHO 1O pe3yiabTaraM MOHUTOPHMHTAa B paMKax ¢eaeparbHOTO
HKCHEPUMEHTA 10 COBEPIICHCTBOBAHHUIO CTPYKTYpPhI U COJEpKaHMs 00Iero oOpa3oBaHUS
ydanrecsl Ha3blBalOT XUMHIO B UHUCJIE CAMbIX HETOOMMBIX PEAMETOB.
Bropas mpoOiema 3akitoyaeTcss B COKpallleHMM OObeMa 4YacoB Ha H3y4EHHE XUMHM Ha
0a30BOM ypoBHE B crapuieil mpoduibHON mikoie. OQHOro yaca B HENENI0 HEIOCTATOYHO
naxxke Ui Oerjaoro 3HaKOMCTBA C OPraHUYECKHMH BEIIECTBAMH, COCTABJISIOIIMMH OCHOBY
*u3HM Ha 3emute. B 11-M kjacce 3HaUMTENbHAsT 4acTh y4eOHOTO BPEMEHHM PAacXOIyeTcsl Ha
MIOBTOPEHHE, a TOYHEE, IIOBTOPHOE MPOXOKICHHE OCHOBATEIBHO 3a0BITHIX MOHATHI, TEOpUi
U 3aKOHOB OOHIel XMMHH, pPAaCCMOTPEHHBIX, HO HEAOCTATOYHO IPOYHO YCBOEHHBIX B
OCHOBHOW IIKOJIE.
Kak crneacTBue ykazaHHBIX HETaTUBHBIX TEHJIEHLUH, CO3[aeTCs peasibHasl yrpo3a CHIKEHUS
HEKOTJla BBICOKOTO YpPOBHS XHMHMYECKOrOo OOpa3oBaHUsI B CTpaHe, CIOXHOCTU C
00€eCIeYeHHOCThIO YUUTENEH eCTECTBEHHOHAYYHBIX TUCIUIUINH y4eOHON Harpy3Koil..
Hauvano cucteMHOro u3y4eHus: XMMUU B 7-M KJIacCe TO3BOJISET:
- YMEHBIINUTh HUHTEHCUBHOCTh IIPOXO0XKICHUS yueOHOr0 MaTepraa B OCHOBHOM IIKOJIE;
- IOJYyYUTh BO3MOXHOCTb U3VYaAMb, a HE NpoXooums 3TOT MaTepuall, UMETb BpeMs Ui
O0TpaOOTKH U KOPPEKLINU 3HAHUN yJalUXCs;
- (hopMUpPOBaTh YCTOMUMBBINA O3HABATEIBHBIA HHTEPEC K MIPEIMETY;
- MHTErpupoBaTh XUMHIO B CHUCTEMY €CTECTBEHHOHAYYHbIX 3HAaHUH Aisi (popMupoBaHUSA
XUMUYECKOU KapTUHBI MUPA KaK COCTaBHOM YaCTH €CTECTBEHHOHAYYHOU KapTHUHBI.
Kypc XxuMnn OCHOBHOM IIKOJBI NPEAJIaracTcs U3ydaTh B JBa OTala: B CTAaTUKE — COCTaB,
CTpoeHHEe U (U3NYECKHE CBONCTBA BEIIECTB, U B TUHAMHUKE -- XMMHUYECKHE CBOMCTBa
BEIIECTB, 00YCIIOBJIEHHBIE NX COCTABOM U CTpoeHueM. B 7-M knacce ydaiuecs 3HaKOMATCS ¢
COCTaBOM M KJIacCH(UKAIMEeH BEIIECTB, pacCMATPHUBAIOT CMECH BEIIECTB M HX COCTaB,
U3Y4YaloT CHOCOObI pa3/ielieHusi CMeceil Ha OCHOBE (PM3UYECKHUX CBOWCTB OOpa3yIOLIMX 3TH
cMecH KOMIOHEHTOB. Takum o0pa3oM, Kypc XUMHUH 7-TO Kjacca peaqu3yeT 3HAUUTEIbHYIO
4acTh [IEPBOr0 dTana U3y4eHUs! MKOIbHON AUCLUILINHBL.
Kypc mnoctpoen Ha wuaee peanu3alnuu MEXKIPEIMETHBIX CBS3€H XUMHM C JAPYTUMHU
€CTECTBEHHBIMH JIUCIUIJIMHAMHU, BBEJAECHHBIMM B OOY4YE€HHE paHee WM MapajuleIbHO C
XUMHEH,a TIOTOMY TO3BOJSET AaKTyaJu3UpOBAaThb XMMHMYECKHE 3HAHUS  ydalluxcs,
MOJTy4EeHHBIE HAa YpOKax MPHUPOJOBEIEHHs, Ononoruu, reorpaduu, GU3NKU U APYyrux HAYK O
npupone. B pe3ynpraTe yMeHbIIaeTCs ICUXOJOTMYEcKas Harpy3ka Ha ydaluxcs ¢
MOSIBICHMEM HOBBIX mpeameroB. Takum o6pas3oMm, ¢opmupyercs MNOHMMaHue 00
UHTETPUPYIOUIEN POIM XUMHUU B CUCTEME €CTECTBEHHBIX HAayK, 3HAYUMOCTHU 3TOr0 MpeaAMeTa
JUISl YCIIEIIIHOTO OCBOECHHSI CMEKHBIX JUCLUIUINH. B KOHEUHOM cueTe Takas MEXIIpeIMETHas



WHTETpanusi CrocoOCTBYeT (OPMUPOBAHUIO €AMHON €CTECTBEHHOHAyYHOW KapTHHBI MHpa
y’K€ Ha HayaJbHOM 3Tare U3yuyeHUs XUMUHU.

B cooTtBeTcTBUM ¢ TpeOOBaHUSIMH TOCYIapCTBEHHOI'O 00pa30BaTEILHOTO CTaHAApTa B Kypce
MOAYEPKUBACTCS, YTO XUMHUS — HayKa JKcrnepuMmeHTaibHas. [losTtomy B 7-oM Kiacce
paccMaTpuBalOTCS TaKM€ METOJOJIOTMYECKHE TMOHATHS  y4eOHOro mpeamera, Kak
IKCIIEPUMEHT, HAOJII0/ICHUE, U3MEPEHUE, ONTUCAHKE, MOJICTUPOBAHUE, TUTIOTE3a, BEIBO/I.
[IpenyiokeHHBII Kypc Kak B TEOPETHUYECKOW, Tak W B (PaKTUYECKOW CBOEHW 4YacTu
MPAKTUKOOPUEHTUPOBAH: BCE MOHSTHS, 3aKOHBI U TEOPUH, & TAKKE BAXKHEUIINE MPOIECCHI,
BEILIECTBA M MaTepuasbl JAlOTCAd B IUIAHE MX MPAKTUYECKOrO0 3HAYEHHUs, NPUMEHEHUs
BEILIECTB B MIOBCEAHEBHOM KM3HU U X POJIM B KUBOW U HEXKUBOU MTPUPOJIE.

3HaHus, [10JIy4aeMble YYaIUMUCS HA 9TOM 3Tale 00y4eHHs], CIIyKaT PEIICHUIO 3a1a4i
(opMHUpPOBaHUS y HIKOJIBHUKOB IIEPBOHAYAJIBHOTO, 1IEIOCTHOTO MPECTaBICHHs 0 Mupe. B
PE3YyIbTATC HpOHGIIGBTH‘ICCKOﬁ MMOATOTOBKH IO XMMHUH YHAIIHUECA JOJIKHEBI ITOJTYYUTH
IIPEICTABIEHUS O COCTABE BEILIECTBA, & TAKXKE IIEPBOHAYAJIBHBIE CBEICHUS O XUMUYECKUX
3JIEMEHTAaX, UX CUMBOJIaX, XUMUYECKUX (POpMYax, MPOCTHIX U CIIOKHBIX BEIIECTBAX. SIpkue
(akThl U3 UCTOPUHU OTKPHITUHA XUMUYECKHX 3JIEMEHTOB, IOUCKA CIIOCOOOB CO3/1aHUS HOBBIX
COCI[I/IHGHI/Iﬁ, HCHU3BCCTHLIX NPUPOAEC, CBCACHUSA O HEOOBIYHBIX CBOMCTBAaX OOBIYHBIX BCILICCTB
U pasrajka IpU4¥H POSBICHUSA UX YIUBUTEIBHBIX CBOUCTB — BCE OTO BBI3BIBAET UHTEPEC Y
ydamuxcs. MHTepec K XMMUU BO3HHUKAET U B TOM CJIydae, KOIra y4aliuecs MoJydaroT
BO3MOYKHOCTb CAMOCTOSATEIIBHO BBINOJIHATE XUMUYECKUN DKCIIEPUMEHT, IPOBOJIUTH
nabopaTopHbIe HCCIeI0BaHus, MPUoOpeTas yMEHHs U HaBbIKU pabOThI C XUMUYECKON
IIOCYI0, PEaKTUBAMH.

3HAKOMCTBO y4YalIUXCs C 3TUMH BOIIPOCAMU MO3BOJUT B CUCTEMATUYECKOM KYpCe XUMHUH
000CHOBAaHHO MIEPEUTH K PACCMOTPEHHUIO CBOMCTB BEIIECTB M XUMUYECKUX SIBJICHUH B CBETE
YUYEHUS O CTPOCHUU BEIIECTBA.

Copepxanue Kypca “BBeneHne B XUMHIO” OpPUEHTUPOBAHO HA 0OecTeueHne MOArOTOBKH
yYaIuxcs K M3y4eHUIO XUMHH B 8 KJ1acce BceX Mpoduiiei.

2. OO0wmas xapakTepucTHKA.
[Iporpamma kpyxka «BBeJieHre B XUMHUIO» COCTOUT U3 YETHIPEX TEM:

IlepBasi Tema « XHMHS B IEHTPe eCTECTBOZHAHUN» AKTyAJIM3UPYET XUMUUECKNE 3HAHUS
oOyuaroluxcst MoJy4eHHbIE IPU U3yUYEeHUU TPUPOIOBEICHUS, OMOIOrHH, reorpaduu,
¢Gu3MKKU 1 APYruX HAYK O HIpUPOE. ITO YMEHBIIAET IICUXO0JIOIMYECKYIO Harpy3Ky,
BO3HHMKAOIILYIO C MOSIBJIECHHEM B 8 — M KJIaCC€ HOBOT'O IPEIMETa, TO3BOJISAET
3aMEHMTD CBA3aHHBIE C 3TUM TPEBOXKHBIE 0XKHMIaHUS HA TIOJIOKUTEIIBHBIE SMOIIMH BCTPEYH CO
CTapbIM 3HaKOMbIM. [lapanesnbHo MPOBOIUTCS MBICIL 00 HHTETPUPYIOIIEH POJIM XUMUH B
CUCTEME €CTECTBEHHBIX HAYK, 3HAUMMOCTH 3TOT0 IIpeMeTa Il yCIIELIHOTO OCBOEHUS
CMEXHBIX ITpeMeToB. Takas MeXIpeIMeTHas UHTErpalys crocoocTByeT  (OPMHUPOBAHUIO
€MHOM €CTECTBEHHOHAYYHON KapTHHbBI MUpa YK€ Ha HayaJIbHOM 3Talle U3y4eHus Xumuu. B
COOTBETCTBUM € TPEOOBAHUAMU IOCYJapCTBEHHOIO 00pa30BaTEIbHOIO CTaHAAPTa BKYypCE
MOIYEPKUBAETCS, UTO XUMUS — HayKa SKCIIEPUMEHTAIIbHAS , [IOITOMY

paccMaTpUBAOTCS TAKHE MOHATUS, KaK SKCIIEPUMEHT, HaOJI0IeHUE, U3MEPEHUs, OIIUCAHUS,
MOJIeIMPOBAaHUE, TUIIOTE3a, BEIBOA. 1 OTpaOOTKM MPAKTUUECKUX YMEHUI 00ydaromuxcs
0TOOpaHbI HE CJIOKHBIE U IICUXOJIOTMYECKH JOCTYIIHBIE JIJIsI CEMUKIIACCHUKOB JIJAOOpaTOPHbIE
Y TIpAaKTHYECKUe pabOThl, KOTOPBIE 3HAKOMBI UM 110 HAYaJIbHOMY KYPCY €CTECTBO3HAHUS U
JPYTUM €CTECTBEHHBIM JUCLUIUIMHAM: 03HAKOMJICHHE C HECII0XKHBIM J1a00paTOPHBIM
o0opynoBaHueM (yCTpOICTBa MITaTHBA, HATPEBATEIbHBIX TPUOOPOB, XUMUYECKOH MOCY/IbI,



KOTOPYIO OHU IPUMEHSJIU paHee), MPOBeIeHUE MPOCTEUINX oNepaluii ¢ 000pyAOBaHUEM U
BelecTBamMu (IIpaBuJia HarpeBaHUs, PUKCAIUS pe3yNILTATOB HAOIIOACHUS U UX aHATTN3
U T. J1.). DTOH 1eNIH CIIOCOOCTBYET MPEAYCMOTPEHHBIN B Kypce JOMAITHAN XUMHUYECKUI
IKCIIEPUMEHT, KOTOPBIN MOJHOCTHIO COOTBETCTBYET TPEOOBAHUSAM 0€30MacHOCTH IIPH
€ro BBIMOJHEHUU U BKJIIOYAET YILIEIINE HbIHE U3 MPAKTUKU O0YUYCHUS XUMHUH
MIPOJIOJKUTEILHBIC TI0O BPEMEHU 3KCIICPUMEHTAIBHBIE pa0O0ThI (BBIpalIMBAaHUE KPUCTAIIIOB,
HaOJII0JICHHE 32 KOPPO3UEH MeTaa).

Bropasi teMma «MaTemMaTu4eckue pacyeTbl B XHMHUM» TTO3BOJISIET OTPAOOTATh PACUCTHBIC
YMEHHSI, CTOJIb HEOOXOUMbIE TIPH PEIICHUU XUMUYECKUX 3a/1a4, B IEPBYIO O4epeh Ha
HaXO0XJ/IEHHE YaCcTH LeJ0ro (MaccoBas A0S 3JIEMEHTA B CJI0KHOM BEIIIECTBE, MacCOBas U
0o0BEMHAs T0JTM KOMIIOHEHTOB B CMECH, B TOM YHUCJIE U A0Js puMeceit). Kak BuaHO,
BHHUMaHHe o0palaercs He CTOJIbKO Ha XUMUIO, CKOJIBKO Ha MaTeMAaTHKY.

TpeTbst TeMa «SIBJIeHHUSs, MPOUCXOASIINE C BEIIECTBAMM» aKTyaTH3UPYyET 3HAHUS
oOyJaroImuxcs 0 GU3HMYECKUX U XUMHUECKUX SIBIICHUSX, TTOJYYCHHBIC HA YPOKaX MO JPYTUM
npeaMeTaM, TOTOBUT UX K U3YYEHHIO XUMHUYECKOTO Mpoliecca Ha CIEAYIOMIEH CTYIIEHH
o0Oy4eHusl.

YerBepras Tema «Pacckasbl PO XUMHIO» BKIIOYAET HHTEPECHBIE CBEEHUS O PYCCKHUX
XUMHUKaX, 00 OTACIBHBIX BEIICCTBAX M HEKOTOPHIX XUMHUECKUX peakusix. M3ydenune
MpeAIaraéMoro Kypca npeycMaTpuBaeT MOBBILIEHUE YIETbHOTO BECA CAMOCTOSATEIbHOU
paboThl 00yJArOIIMXCSI, HAIPUMED, TIPH MPOBEIACHUHN JOMAIITHETO XUMHUUYECKOTO
JKCIIEPUMEHTA U 00CYKIEHHE €TO Pe3yabTaTOB, MOATOTOBKE COOOIICHHIA JIs
YYCHHUECKUX KOH(PEPEHITNH, 3alUTe IPOEKTOB, BHIOOPE 0OBEKTOB JIJIS MMOATOTOBKE
coo00IIeHus WK MpoekTa u aAp. Kypc HampaBieH Ha pa3BUTHE TAKUX JTOTHYECKUX
OTIepaIfii MBIITUICHUS, KaK aHAJIU3 U CHHTE3, CPABHEHUE HAa OCHOBE aHaJIM3a U CUHTE3a,
0000111eHUE, BRIABUKCHHUE U TIOJTBEPKICHIE UITH OMPOBEPIKEHHUE TUIOTES U T. 1.

B 3akiroueHnr MOKHO OTMETHTD, YTO B Kypce MOUTH He 3aTPOHYTHI TpeOOBaHUS CTaHIapTa
XUMHNYECKOI'O 06pa3013aH1/191 JIIsL OCHOBHOM IIKOJIbI, HAITPUMEP CUMBOJIbI XUMHUYCCKHUX
AJIEMEHTOB ¥ (JOPMYJIbI BEIIECTB CEMUKIIACCHUKH YUaT TOJIBKO T10 JKeTaHUIO, HE
MPEYCMOTPEHO COCTaBICHUE (POPMYJT BEIIECTB U YPABHCHUH XUMHUYCCKUX PEAKITHH,
KOTOPBIE SIBJIAIOTCS MaT€pUAIOM JJIst M3YYEHHUS B 00s13aTEIHHOM KypCe XUMUHU.

3. JIH‘IHOCTHI)IC, METANMPECAMETHBIC H MPEAMETHBIC PE3YJAbTATHI OCBOCHHUS KypcCa

Juunocmnwie:
® B IICHHOCTHO-OPUEHTAIMOHHON c(hepe — YyBCTBO TOPAOCTH 32 POCCUICKYIO XUMHUYECKYIO
HayKy,

TYMaHU3M, OTHOILIEHUE K TPYAY, LEJIeyCTPEMICHHOCTh; ()OPMHUPOBAHKE LIEHHOCTH 310POBOIO U

6e30macHOro 00pasa JKH3HH; YCBOSHHE MTPaBII MHAUBHIYAIbHOTO M KOJUIEKTUBHOTO O€30M1aCHOTO

TIOBEJICHUS B UPE3BbIYANHBIX CUTYALIMSIX, YIPOMKAIOIIUX KU3HU U 37I0POBBIO JIFO/IEH;

® B TpPYIOBOIi chepe — roTOBHOCTH K OCO3HAHHOMY BBIOOPY JajibHeMIel 00pa3oBaTeIbHOM
TPacKTOPHUY;

® B II03HABATEJILHOW (KOTHUTUBHOM, MHTEIUICKTYAIbHON) cpepe — yMEeHHe yIpaBIsTh CBOCH
NI03HABATEIBHOM JeATEIBHOCTBI0. DOPMUPOBaHNE OCHOB DKOJIOTMUECKON KYJIBTYPBI,
COOTBETCTBYIOLLEH COBPEMEHHOMY YPOBHIO KOJIOTMYECKOTO MBILUICHUS, pA3BUTUE OIbITA
9KOJIOTHYECKH OPHEHTUPOBAHHOM peIeKCUBHO-OLIEHOYHOM U MPAKTUUECKON AESTeIbHOCTH B
YKM3HEHHBIX CUTYaIHsX;

Memanpeomemmnvie



YMEHHE CaMOCTOSTEIHHO OMPEIEIISTh 1M CBOEr0 00y4eHHs1, CTABUTh U (POPMYITUPOBATH JJIS
ceOs1 HOBBIE 3a/1a41 B yu€Oe 1 TIO3HABATEIHHOM IeITETLHOCTH, Pa3BUBATh MOTUBBI 1
MHTEPECHI CBOEH MO3HABATEIbHOU 1€ TETLHOCTY;

YMEHHUE CAMOCTOSITENIBHO TUTAHUPOBATh ITyTH JOCTHKEHUS LIEJIEH, B TOM YHCIIE
aIbTepPHATUBHBIC, OCO3HAHHO BBIOMPAThH HanOoIee 3(h(heKTHUBHBIE CIIOCOOBI PEIICHNS
y4eOHBIX U TO3HABATENILHBIX 337124,

YMEHHE COOTHOCUTH CBOM JICHCTBUSI C IJITAHUPYEMBIMU PE3yIbTaTaMU, OCYIIIECTBIISTh
KOHTPOJIb CBOEH JIEATETbHOCTH B MPOIIECCE IOCTHKEHHS PE3YIIbTaTa, ONPeIeIisTh CIOCOObI
JICVCTBHI B paMKax  TPEIJIOKECHHBIX YCJIOBUH U TPEOOBAaHU, KOPPEKTHUPOBATH CBOU
JeHCTBUS B COOTBETCTBHHU C M3MEHSIOLLIENCS CUTYaLUEH;

YMEHHE OIIEHUBATh MPABUIILHOCTD BHIMIOTHEHUS Y4eOHOM 3a1a4k, COOCTBEHHBIE BO3MOKHOCTH
e€ pelIeHNs; BlaIcHNe OCHOBAMH CAMOKOHTPOJIS, CAMOOLICHKH, IIPUHATHS PELICHUIN U
OCYIIIECTBJICHHsI OCO3HAHHOTO BBIOOPA B y4€OHOM M TIO3HABATEIBHOMN NEATETbHOCTH; YMEHHE
OTIPEICTISITh TIOHSTHS, CO37aBaTh 00OOIICHUS, YCTAHABIMBATh AaHATIOTHH,
KJ1accU(UIMPOBATh, CAMOCTOSATETHHO BBIOUPATh OCHOBAHUS U KPUTEPHH IS
K1accU(pUKAINY, YCTAaHABIMBATH TPUIHMHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH JIOTHYECKOE
paccykaeHue, yMO3akIroueHne (MHAYKTUBHOE, IEyKTUBHOE U TI0 aHAJIOTUH) U JIeNaTh
BBIBOJIBI;

YMEHHE CO3/1aBaTh, IPUMEHSATH U MPEOOPa30BHIBATH 3HAKU M CUMBOJIBI, MOJIETH U CXEMBI JJIs
pelieHus y4eOHBIX U TO3HABATEbHBIX 33/1a4;

YMEHHE OPraHU30BbIBATh YUEOHOE COTPYTHUYECTBO M COBMECTHYIO JCSTEIILHOCTh C YUUTETIEM
U CBEPCTHUKAMU; pabOTaTh MHIUBUAYAIHHO U B TPYIIIE: HAXOIUTH OOIIIee pellieHue 1
paspemiath  KOH(IUKTHI HA OCHOBE COIVIACOBAHUSI TMO3UIMIA U Y4ETa HHTEPECOB;
(hopmynHrpoBaTs, apryMEHTUPOBAThH U OTCTAaUBATh CBOE MHEHHUE;

YMEHHE OCO3HAHHO MCIIOJIb30BaTh PEUYEBHIE CPEICTBA B COOTBETCTBHUH C 337a4eii
KOMMYHHKAIIAH TSI BBIPAXKSHUST CBOMX YYBCTB, MBICIICH 1 MOTPEOHOCTEH; MIJIAHUPOBAHKUS U
perymsiliuy CBOer JIeSITEIbHOCTH; BIIAJICHUE YCTHOM M IMCbMEHHOU PEYblo,
MOHOJIOTHUECKON KOHTEKCTHOM peubto;  (pOpMUpOBaHME U Pa3BUTHE KOMIIETEHTHOCTH B
00J1aCcTH UCTIONB30BaHUS MH()OPMAITIOHHO-KOMMYHHUKAIHOHHBIX TEXHOJIOTHif;
(hopMHpOBaHHUE U PA3BUTHE HKOJIOTMIECKOTO MBIIUICHUS, YMEHHUE TIPUMEHSATH €T0 B
TI03HABATEIbHON, KOMMYHHKATHBHOM, COITMATLHOM MPaKTHKE U MPOQECCHOHATBLHOMI
OpHUEHTAIINH.

Ilpeomemmnuvie

B no3naBatenbHOI cepe: 1aBaTh ONpeieeHUs U3YUSHHBIX MOHITHHA: «XMMHYECKHN
NIEMEHTY, «aTOM», «HOH», «MOJIEKYJIa», «IIPOCThIE U CJIOKHBIE BEIIECTBAY, «BEIIECTBOY,
«XUMHYECKasi (POpMyIay, «OTHOCUTENIbHAST ~ aTOMHAasi Maccay, «OTHOCHTEIbHAs
MOJIEKYJISIPHAS] MAccay, «BaJIEHTHOCTDY, «CTENEHb OKUCIICHUS, «KPUCTALUTMUYECKAs! PEIIETKAy,
«OKCHIBI», «KUCIIOTBI», «OCHOBAHUSY, «COINY, «aM(POTEPHOCTDY, «MHIUKATOPY,
«TIEPUOTNUECKUI 3aKOH», «TIEPUOINUECKast TAOINLIAY, «U30TOMbD», «XMMHUUYECKAs CBA3bY,
<QIIEKTPOOTPULIATEIBHOCTBY, «XUMHUYECKAs PEAKLIUA, «XMMUYECKOE YPaBHEHHUEY,
«TE€HETHYECKas CBSA3bY, «OKUCIICHHEY, «BOCCTAHOBIIEHHEY, «ANIEKTPOIUTHYECKAs
JCCOLMALINA», «CKOPOCTh XUMUYECKOHN PEAKLMN»; OIIUCATh JEMOHCTPALIMOHHBIE U
CaMOCTOSITENILHO IIPOBEJICHHbIE XMMHUYECKHE IKCIIEPUMEHTBI; OIIUCHIBATh U pa3IndaTh
N3y4YEHHBIE KJIACChI HEOPraHMYECKUX COEMHEHNH, IIPOCTHIE U CII0KHBIE
BEIIIECTBA, XMMUUYECKHE PEaKIIUHY; KJIaCCU(PUIIMPOBATh U3y4EHHbIE O0BEKTHI U
SIBJICHUS; JIENIaTh BHIBOJIbI M YMO3AKIIFOUEHUS U3 HaOJIFO/ICHU, 3yYEHHBIX
XUMHUYECKHX 3aKOHOMEPHOCTEH, IPOrHO3UPOBATh CBOMCTBA HEU3YUYEHHBIX BEILECTB 10
AQHAJIOTMH CO CBOMCTBAMU M3YUYEHHBIX; CTPYKTYPUPOBATh N3yYEHHBIN MaTeprail U
XUMHUYECKYIO MH(OPMALIUIO, TOTYYEHHYIO U3 APYTHX UCTOYHUKOB; MOJEINPOBATh CTPOCHHUE
aTOMOB 3JIEMEHTOB -3 NEPHOI0B, CTPOESHHE IIPOCTBIX MOJIEKYT;

B 11eHHOCTHO — OpHUEHTAIMOHHOM chepe: aHaTM3UPOBATh U OLIEHUBATH TOCIIEICTBUS IS
OKpY KaromIei cpezibl ObITOBOM 1 MPOU3BOICTBEHHOM JICSITENTHHOCTH YEIIOBEKa, CBSI3aHHOM C
nepepaboTKOI BELIECTB;



e B tpynoBoii chepe: NpOBOIUTH XUMHUECKUI IKCTICPUMEHT;

e B cdepe Oe30macHOCTH KU3HEAEATEIBHOCTH: OKa3bIBATH MIEPBYIO MOMOIIL IPH OTPABICHUSX,
0’KOTax U IPYTHX TPaBMax, CBSI3aHHBIX C BEIIECTBAMH U JJAO0PATOPHBIM 000PYIOBAaHHEM.

4. CoaepxaHue Kypca BHEYPOUHOI 1esiTeIbHOCTH.

34 gacoB (1 yac B HeeJT10)

Ne Tema KoJu-Bo yacos Kou-Bo KoJu-Bo JdomamHui
NPAKTHYECKUX | JA0OPATOPHBIX | IKCHEPHMEHT
padoTt padoTt

1 XuMHUsI B IEHTPE €CTECTBO3HAHUS 11 2 8 9

2 | Maremarnueckue pacyeTsl B XUMUU 10 1 - 3

3 SIBJICHUS TTPOUCXOIATITHE C 11 3 - 10

BEIIECTBAMHU
4 Paccka3zbl o xumun 2 - - -

Tema 1.Xumus B uenrpe ecrecrsozHanus(11 4)

Xumus kax wacnmv ecmecmeosuanus. 1lpeomem xumuu. ECTeCTBO3HAHNE — KOMIUICKC HAYK O
npupoze. Hayku o npupone: disuka, xumust, buonorus u reorpadus. [longoxuTenbHoe u
OTpPULATENBHOE BO3JIEUCTBUE YEJIOBEKA HA IPUPOLLY.

[Ipenmer xumun. Tena u BerecTsa. CBOMCTBA BEIECTB KAK MX UHIVBU/TYAJIbHBIE TIPH3HAKH.
CBolicTBa BEILIECTB KaK OCHOBA X MPUMEHEHHSL.

Memoowi uzyuenuss ecmecmeosnanusi. HabmroneHre kak OCHOBHON METO/T TIO3HAHHS
OKPY’KaIOILETO MHpa. Y CIIOBUS NIPOBEICHNSI HAOMOeHNsL. | MIoTe3a Kak MpeoIoyKeHue,
OOBSICHSITOILIEE UITH NpeZICKa3bIBAOIIEe MPOTEKaHNE HAOII01aeMOTO SBJICHHUSI.
OkcnepumeHT. Jlaboparopusi. DKCIEPUMEHT nabopaTopHbIi 1 qoManHui. CrocoOb
(buKcUpoBaHUA PE3yNIbTaTOB SKCIiepuMeHTa. CTpoeHHe TNIaMEHH  CBEYH, CyXOr0 TOPIOYEro,
CIMPTOBKHU.

Mooenuposarue. Mozenu kak aOCTpaKTHBIE KOMTHMH U3y4aeMbIX 00BEKTOB U MPOLIECCOB.
Mogenu B ¢pusmke. IneKTpodopHas ManirHa Kak abCTpakTHAs MOEb MOJTHAU. Mojenu B
Ouonoruu. bruonorndeckue My/sbki. Mozieny B XUMUK: MaTepuasibHbIe (MOZIEIN aTOMOB, MOJIEKYI,
KPHCTAJUIOB, allapaToB U YCTAHOBOK) U 3HAKOBBIE (XMMUUYECKUE CUMBOJIbI, XUMUUYECKHE POPMYJIBI U
YpaBHEHUS).

Xumuueckas cumeonuxa. XuMA4eCKre CUMBOJIBL. VX HamucaHue, MpOU3HOILIEHUE U UH-
¢dopmarysi, KOTOpPYHO OHM HecyT. Xumuueckue popmyssl. VX Hanucanue, MpOU3HOIIEHUE
urH(popMalysi, KOTOpyto OHH HecyT. MHaekch! u k03 HUIeHTHI.

Xumus u ¢husuxa. YHUBEpCATIbHBIN XapakTep MOJ0KEHUH MOJIEKYIIIPHO-KUHETHYECKOH TEOpHH.
IonstTis «atom», «MoJeKyIay, «ion». Kpucrammiueckoe cocrosHue Beriectsa. Kpucrammueckue
perieTky TBepabIX  BerecTs. Juddysus. BpoyHoBckoe ABrmxeHue.

ArperaTtHoe cocTosiHIE BerecTa. ['a3000pa3Hble, JKUIKUE U TBEP/IbIE BEILIECTRA.
Kpucrammyeckue n amopgHbie TBepble BenlecTBa. Du3nueckrue u XMMUYECKUE SBICHHUS.




Xumus u eeoepagust. I'eonormdeckoe CTpOSHUE TIAHEThI 3eMIISL: AP0, MAHTHS, JIUTOChepa.
OJNEMEHTHBIN COCTAB IFE0JIOTMYECKUX COCTABHBIX YacTel IIaHeThl. MUHeEpaibl U TOpHbIE TOPOIbI.
MarmaTuieckue 1 0caJIouHble (OpraHMyeckie ¥ HEOpraHMYeCcKre, B TOM YHCIIe ¥ TOPIOYHE) MOPOIbL.

Xumus u 6uonozus. XuMAIECKUN COCTAB )KUBOH KJIETKH: HEOpraHMYecKue (Bosa 1
MUHEepaIbHbIE COJIM) U Oprannyeckue (OesKu, KUpbl, YIIIEeBO/Ibl, BUTAMUHBI) BeriecTsa. [IpocTbie n
CJIO’KHBIE BEILIECTBA, UX POJIb B JKU3HEAECATEIBHOCTH OPraHu3MoB. bruosoruueckas posb BObI B
xuBoH KieTke. PotocunTes. Ponb xiopoduiiia B npouecce porocuntesa. buonorunueckoe
3HAUCHHUE KUPOB, OETIKOB, S(PUPHBIX Macel, YIJIEBO/IOB M BUTAMHUHOB JJIs1 KU3HEIEATEIbHOCTH
OpraHu3MOB.

Kauecmeennvie peaxyuu 6 xumuu. IIoHATHE 0 KAUECTBEHHBIX PEAKLUAX KaK O pEaKLIUsX,
BOCIPUHUMAEMBIX OPraHOJIETITUYECKUX: C TIOMOIIBIO 3pEHHS, CITyXa, OOOHSHUS. AHATUTUIECKUI
addext. OnpenenseMoe BEIIECTBO U PEAKTUB HA HETO. BO3MOKHOCTh M3MEHEHUS X POJIA Ha
MIPOTHUBOIIONIOKHYIO.

JdemoncTpaumu.

1. Konnexims pa3HbIX TN U3 OJHOTO BEIIECTBA WM MaTepHraia (Hanpumep, 1abopaTopHas rnocynia u3

crexia). 2. Kommekiwst pa3muaHbIX Tl Win GoTorpaduii Te U3 aTFOMUAHHMS [T HILTFOCTPAIMN HICH

«CBOMCTBA — IMPUMEHEHHE.

3. YueGHoe 000pyIoBaHNe, UCTIONB3YeMOE NP N3YYeHUH (PU3UKHU, OHOJIOTHH, Teorpadii 1 XUMHH.

4. DnexTpodopHas MallMHa B JEUCTBUM.

5. T'eorpaduueckue moxaenu (rao0yc, KapTa).

6. buonoruueckue Moieny (MyJIsK OPraHOB U CUCTEM OPraHOB PaCTEHUH, KUBOTHBIX U

YEeJI0BEKA).

7. dU3nUeCcKUe U XUMUYECKUE MOJIETIM AaTOMOB, MOJIEKYJT BEILIECTB U MX KPUCTAUIMUECKUX PEILIETOK.

8. OObEMHBIE 1 IIIAPOCTEPIKHEBBIE MOJIETN MOJIEKYJT BOJIbI, YITIEKHUCIIOTO M CEPHUCTOrO Ta30B, METAaHA.

9. PacripocTpaneHue 3amnaxa 0JIeKOJIOHa, JTyX0OB WM JI€30/10paHTa Kak nporecc 1uddysuu.

10. OOpa31bl TBEPABIX BEIIECTB KPUCTAJUTMIECKOTO CTPOSHUSI.

11. Monen KpUcTaJUIMYECKUX PEUIETOK.

12. Tpu arperaTHbIX COCTOSIHUS BOJIBL

13. TlepenvBaHue yIIIEKUCIIOTO ra3a B CTaKaH, yPaBHOBELLICHHBIN Ha BECAX.

14. Komiek1ys KpUCTAITMYECKUX M aMOP(HBIX BEIIECTB U U3JIEINN U3 HUX.

15. Komexiust MUHEpaIoB (JIa3ypHT, KOPYH/, XaJIbKOITUPUT, (PIFOOPUT, TAJIHT).

16. Komnnekiysi ropHbIX TOpoJ] (TPaHUT, pa3indHble (OPMbI KalbLUTA - MEJ, MPaMop, U3BECTHSIK).

17. Komnekuust roprourx UCKoMaeMbIX (He(Th, KAMEHHBIH yToJib, CIIaHIbI, TOP().

18. CiupToBasi HIKCTPAKIHs XJI0pO(UILIa U3 3€J€HBIX JIUCTHEB.

19. TIpokanuBaHue CyXoH 3eJIeHH pacTeHUH B My(EIbHOM MeUr IS KOJIMYECTBEHHOTO OTpe/IeIeHNS

MHHEpAJIbHBIX BEIIECTB B HUX.

20. KauecTBeHHast peakiysi Ha KUCJIOPO/I.

21. KauecTBeHHas peakiys Ha YIIIeKUCITBIN ras.

22. KauecTBeHHas peakiysi Ha U3BECTKOBYIO BOIY.
JlabopaTopHble ONBITHI.

1. OnucaHue CBOMCTB KHCJIOPOAA, YKCYCHOM KUCIIOTBI, ATFOMUHHUSL.

2. CTpoeHue IaMeHH! CBeYH (CIIMPTOBKH, CYXOT'O TOPIOYETO).

3. HabGmonenne GpoyHOBCKOTO ABHKCHUS YACTHUYEK YEPHOM TYILH 1101 MUKPOCKOTIOM.

4. 3ydyeHue rpaHUTa C TIOMOILBIO YBETUYUTEIBHOTO CTEKIIA.

5. OGHapy»XeHHe Kupa B CEMEHaX MOICOTHEYHHUKA U TPEIIKOTO Opexa.

6. O6HapyxeHre Y3(UPHBIX MAces B alleIblCHHOBOM KOPKE.

7. ObHapy>xeHHe Kpaxmaia 1 0eka (KJICHKOBUHBI) B IMIICHUYHOU MYKeE.

8. ObHapykeHHe YrIEeKUCIIOro ra3a B BbIIBIXaeMOM BO3/IyX€E C TIOMOILBIO H3BECTKOBON BOJIBI.
JloManHuii JKCIIEPUMEHT.

1. U3roToBnenue Mozaenen MOJIEKy U3 IUIACTUINHA.

2. Mnddy3ust HOHOB IEpMaHTaHATa KaJIHs B BOJIE.

3. Msyuenue ckopoctu nuddy3un a3po30mei.

4. lnddyszus caxapa B BoJIE.

5. OnbITHI € MYCTOM 3aKPBITOM IIACTUKOBON OYTBIIKOM.



6. KonuecTBeHHOE OnpeieieHre CoJIEpKaHusl BOJIbI B CBEXKEH 3€JICHM.
7. BzanMozelicTBrE aCKOPOMHOBOM KHCIIOTHI C HOIOM.
8. M3y4yeHune coCcTaBanoMBUTAMUHOB U3 JJOMAIITHEH allTeUKH.
9. O6HapyxeHue Kpaxmaia B MPOAYKTaX MUTAHUS.
IIpakTuyeckasi padora 1. 3HakoMCcTBO ¢ J1abopaTopHBIM 000pya0BaHueM. [IpaBuia
0e30omacHOCTH Mpu paboTe B XUMUUYECKOM KaOUHETE (J1abopaTtopun).
IIpakTuuyeckasi padora 2. HaGmoaeHue 3a ropsiieii CBeUoi. YCTPOMCTBO CIIUPTOBKH.
[1paBua paboThI C HarpeBaTeIbHBIMH MPUOOPAMH.

Tema 2.
MaremaTtudeckue pacuyerbl B xumuu (10 u)

OmHocumenbHvle amoMHAA U MOTeK)IApHas maccol. TIoHsITHE 00 OTHOCUTEIBHBIX AaTOMHON 1
MOJIEKYJISIPHOM Maccax Ha OCHOBE BOJOPOJHOM eAuHuLIbL. OIpeaereHne OTHOCUTEIbHON aTOMHON
Macchl XUMUYECKUX AJIEMEHTOB 10 Iepuonyeckoi tabnuie. Haxoxnenue no dopmyrne
BEILIECTBA OTHOCUTEJILHON MOJIEKYJIIPHOM MacChl KaK CyMMbI OTHOCUTEIbHBIX
ATOMHBIX MaCC COCTaBIISIIOLIMX  BEIIECTBO XUMUYECKUX JIEMEHTOB.

Maccosas 0o1s Xumuuecko2o snemenma 6 ciodcHom eewgecmee. 11oHsTrie 0 MaccoBoi AoJIe -
(W)  XMMHYECKOro 3JIEMEHTA B CJIOKHOM BEIIIECTBE M eepacyeT Mo (opMyIie BEIIeCTRa.
Haxoxnenue ¢popMysbl  BelIecTBa 10 3HAYEHHUSIM MACCOBBIX JI0JIEH 00pa3yIOIINX €ro 3JIEMEHTOB
(U1t 2-4acoBOro U3y4eHUs Kypca).

Yucmoie sewgecmea u cmecu. TloHstue o uicToM BeuecTse U cMecu. CMecu ra3oo0pasHbie
(BO311yX, IPUPOIHBIH Ta3), )kuakue (HeTh) U TBEpbIE (TOPHbIE MOPO/BL, KYIMHAPHBIE CMECH,
CHHTETHYECKHE Moo1Ire cpeaicTBa). CMecH TOMOTe€HHbIE M T€TEPOreHHBIE.

Obvemnas dons komnonenma 2azosou cmecu. Ilonstre 00 00beMHO# Ao1e () KOMIOHEHTa
razoBoii cMecu. CoCTaB BO3lyxa U MPUPOAHOTO rasza. Pacuer o0bemMa KOMIIOHEHTA Ta30BOM CMECH T10
ero 0ObEMHOM J1071€, 1 HA0OOPOT.

Maccosas dons eewgecmsa 6 pacmsope. Tlonsitue 0 MaccoBoit oie (W) BerecTsa B pacTBOpe.
PactBOpHTENH M PACTBOPEHHOE BEIIECTBO. PacyeT Macchl paCTBOPEHHOTO BEIIECTBA 10 Macce
pacTBOpa M MaccOBOM JI0JIe€ PAaCTBOPEHHOI'O BEILIECTBA U JIPYIHE PACUETHI C UCIOIB30BAHUEM ITUX
TIOHATHUH.

Maccosas 0ons npumeceii. IToHATHE 0 YUCTOM BelllecTBE U ipuMecu. MaccoBast 1ot (W)
npuMecHu B o0pasie UCXOHOro BemecTBa. OCHOBHOE BellecTBO. PacyeT Macchl OCHOBHOT'O
BEIIECTBA [10 MAcCe BEIIECTBA, COIEPIKAILETO OMPEEICHHYI0 MACCOBYIO JIOJII0 IPUMECei, 1
IpYrue pacyeTsl ¢ UCII0JIb30BaHUEM ITUX MOHATHH.

JdemoHcTpanum.
1.Munepansl KypuT U TEHOPHT.

2. Oxcun prytu(II).

3. Komytekuuu pa3andHbIX BUJIOB MpaMopa U U3AEIUN (MIIM WUTIOCTpaLlMi U3/1€Tuil) U3 HEro.
4. CMech peyHOTO U CaXapHOTo MecKa U UX pa3/iesicHuE.

5. Konnexus «Hedts 1 HehTenpOIyKTHI».

6. Konnekuus GbITOBBIX cMecel (KyJIMHapHbIE CMECH, CAHTETUYECKUE MOIOIIHE CPE/CTRa,
IAMIIYHU, HAIUTKU U JIp.).

7. Inarpamma 0o0bEMHOTO COCTaBa BO3IYyXa,

8. lmarpamma 0ObEMHOI0 COCTaBa MPUPOTHOTO raza.

9. IlpuroToBieHue pacTBOpa € 3aJaHHBIMHA MAacCCOM U MaCCOBOM J0JIEH PAaCTBOPEHHOTO
BEILIECTBA.

10. O6pa3ipl BEMeCTB U MaTEPUAJIOB, COJIEPKAIIUX OMPEIEICHHYIO 100 TpUMeceil.

JoMamHui YJKCIIEPUMEHT.

1. U3ydyeHne coctaBa OBITOBBIX KYJIMHAPHBIX U XO3HCTBEHHBIX CMECEH MO ITUKETKaM.

2. IlpuroToBiieHrEe pacTBOpPa COJIU, PaCYET MACCOBOM /10T PACTBOPEHHOTO BEIIECTBA U OIBITHI
C  MOJY4YeHHBIM PacCTBOPOM.

3. U3yuenue coctaBa HEKOTOPHIX OBITOBBIX U (hapMalleBTHUECKUX MPETAapaToOB, COASPKAIINX
OTIPECIICHHYIO OO IPUMECEH, MO UX ITUKETKAM.



IpakTueckas padora 3. [[puroToBienue pacTBopa ¢ 3aJTaHHONM MacCOBOM J10JIei
PacTBOPEHHOI'O BEIIECTBA.

Tema 3.

SIBienusi, npoucxoasimmec Bemecrsamu (11 4)

Paszoenenue cmeceri. IlonsiTue o pa3zie’neHuy cMeceil 1 ouncTke BeuiecTs. Hekotopsie
npocTeiiiue crnocoObl pa3JeieHns CMECeil: MpocenBaHKe, pa3eieHue CMeceid MarHUTOM,
OTCTaWBaHUE, ICKAHTAIM, IEHTPU(YTUPOBAHUE, pa3eJIeHUE C TOMOIIBIO JEITUTEIbHOMI
BOPOHKH.

Qunvmposanue. unprpoBanue B 1a00paTopuu, OBITY U HA TPOU3BOACTBE. DUIbTpaT.

Aocopoyus. Tlouarue 06 aacopOuuu u agcopOeHTax. AKTUBHPOBAHHBIN Yrollb Kak
BOKHEHWIIUN aficOpOEHT, €ro UCIO0Jb30BaHUE B OBITY, HA IPOM3BOACTBE U B BOEHHOM JIEJIE.
YcTpoiicTBo MpOTUBOTA3a.

Lucmunnayus, kpucmaniuszayus u vinapuearnue. JJUCTHILIALIMA KaK IIPOLECC
BBIJICJICHUS  BEIIECTBA U3 XKHUIKOW cMecH. JJucTUIupoBaHHas BoJa U 00JacTu ee
npumenenus. [leperonka vedru. Hegrenponyktel. @pakmroHHas IEPEroHKa XKUIKOTO
Bo3nyxa. Kpucraminuzanus u BelllapuBaHue B JadopaTopuu (KpUCTAILIU3ATOPHI U
dapdopoBbIie YAIIKK I BBITAPUBAHUSA) U IPUPOJIE.

Xumuueckue peakyuu. IIoHATHE 0 XUMUYECKON pEAKIUU KaK IIpoLecce
NpeBpalleHus OJHUX BEIIECTB B Ipyrue. Y CI0BUS TEUCHUS U IPEKPAILECHUS XUMUYECKUX
peaKkuuu.

Ipusnaku xumuueckux peaxyuu. VI3MeHeHHe LBETa, BbIIaICHUE OCajKa,
pacTBOpPEHME OcCaJiKa, BBIACIECHUE Ta3a.

JdemMoHcTpanuu.
. [IpocenBanne cMecu MyKHU U CaxapHOTIO IECKA.
. Paznenenne cmecu mopomikoB cephbl U KeJesa.
. Paznienienne cMecu nopomKoB cephl U MECKa.
. Paznenenuie cmecu BOJbI M pACTUTEIBHOTO MAaciia ¢ OMOIIBIO IETUTEIbHON BOPOHKH.
. Hentpudyrupopanue.
. DunpTpOBaHUE.
. PecnupaTopHble Macku U MapJieBbl€ MTOBA3KHU.
. AcopOuMOHHbBIE CBOMCTBA aKTUBUPOBAHHOTO YTJISl.
9. Cunukarenb U €ro IpuMeHEeHHE B OBITY M JIETKOWH MPOMBINIICHHOCTH.
10. I[IpoTuBOras u €ro ycTpoucTBo.
11. ITonyueHune AUCTUIIMPOBAHHON BOIBI C TOMOIIBIO Ja0OPATOPHON YCTAHOBKHU IS
MEPETOHKH KUJIKOCTEM.
12. Konnexkuus «HedTs 1 HEDTEIPOTYKTBI».
13. Pa3znenenue cMecu mepMaHTaHaTa U JUXpoMarta KaJus CIiocoO0M KPUCTaIIM3AIUH.
14. B3auMmozeicTBUE MOPOIIKOB JKEJI€3a U CEPhl IIPU HAIrPEBAHUH.
15. Tlonmyuyenue yrieKkucaoro ra3a B3auMoJIeHCTBHEM MpaMopa ¢ KUCIOTONH U OOHapYyKEHHE
€ro ¢ IMOMOIIBIO0 U3BECTKOBOU BOJBI.
16. Katanutnyeckoe pa3iiokeHHUE TepOKCHaIa Bojgopoaa (KaTaau3aTop — JUOKCHU]
MapraHua). 17. ®epMeHTaTUBHOE Pa3J10KEHHUE MEPOKCHIA BOJIOPOJA C TOMOIIBIO KaTall a3bl.
18. KucioTHbIi OTHETYIIUTENb, €70 YCTPONUCTBO U MPUH LU ACHCTBUS.
19. Peakuus HeHTpaIM3aIMK OKPAIIEHHOTO (EHOIPTAICHHOM PacTBOPA MICIOYN KHCIOTOMH.
20. BzaumopeiicTBue pacTBOPOB MEepMaHraHaTa U JUXpoMaTa Kajus ¢ pacTBOPOM CyinbpuTta
Hatpus. 21. [Tonyyenue ocanka rugpoxcuaa meau (I1) mnum ruapoxcuna xenesa (1)
peakmnueil oOMeHa.
22. PacTBOpeHHE MOIYyYEHHBIX OCAJKOB I'MAPOKCUO0B METAIIOB B KUCJIOTE.
23. Ilony4yeHue yriaekHCIOro raza B3auMoAecTBHEM pacTBOpa KapOoHAaTa HATPUS C
KHUCJIOTOM.

JlabopaTopHbIe ONBITHI.

1. U3roroBnenne ¢punbTpa U3 GUIBTPOBAIBHON OymMaru uim OyMa)kHOH candeTKH.
2. 3y4yeHne yCcTpONCTBA 3aKUTAIIKU U €€ MIaMEHH.
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JloMalIHu# 3KCIIEPUMEHT.
1. Paznenenue cMecH cyxoro MOJOKa M peUYHOT 0O MECKa.
2. 3rotoBieHne MapaeBOy MOBA3KU KaK CPEICTBA UHAMBUIYaTbHOMN 3aILMUTHI B IEPUO]T
SNUJEMUU T'pUIIIA.
3. OTcranBaHKe B3BECU NMOPOIIKA ISl YUCTKH MOCYABI B BOJIE U €€ IEKaHTaLUs.
4. AncopOuusi akTUBUPOBAHHBIM YTJIE€M KPacCAIIUX BEIIECTB MENCU-KOIBI.
5. AncopOuus KyKypy3HbIMU MaJlOUKaMy MapoB MaXy4yuX BELIECTB.
6. M3ydeHue cocraBa U IPUMEHEHUS CUHTETHYECKHUX MOIOIINX CPEACTB, COAEPIKALIUX
SH3UMBI.
7. Pa3noxeHue cMecu MUTHEBOM COJIbI M CaXapHOU ITyJpbI IIPXU HarPEBaHUMU.
8. PacTBopenue B Boje TabneTku acnupuna YIICA.
9. [IpuroroBieHne U3BECTKOBON BOJIBI U OTBITHI C HEM.
10. B3aumojeiicTBue pacTBopa nepMaHraHaTa Kajius ¢ aCKOpOMHOBON KHUCIOTOM.
IpaxkTyeckas padora 4 (oOMaIIHUI SKCIIEPUMEHT). BoIpalinBanue KpUCTawioB
COJIH.
IIpakTuyeckas padora 5. OuncTKa IOBapEHHON COJIU.
IpakTuyeckasi pa6ora 6(xomarinuii sxcriepument). Kopposust MeTamios.

Tema 4.

Paccka3sbl mo xumumn (24)

Yuenuueckas kongepenyus « Bvioarowuecs pycckue yuenvie-xumukuy. JXu3Hp u
nestenbHocTh M. B. JlomonocoBa, /. 1. Menaeneesa, A. M. bytiepoga.

Konxypc coobwenuti yuawuxca «Moe nooumoe sewjecmeoy. OTKpbITHE, TOTYUCHHUE U
3HAYEHHE BHIOPAHHBIX yUAIIUMHUCS BEIIECTB.

Konxypc yuenuueckux npoexmos. ViccienoBanusi B 00J1aCTH XUMHUYECKUX PEAKITHIA:
(hoTOCHHTE3, TOPEHUE U MEIJIEHHOE OKHUCIIEHUE, KOPPO3UsI METAJIIOB U CIIOCOOBI 3aIIUTHI OT
Hee, JIPyrue peakiuy, BHIOpaHHBIE YUAIIUMUCS.

5. KaneﬂnapHO-TeMaTuquKoe IJIAHUPOBAHUE

Koua-Bo Hara
YyacoB NnpoBeaeHusl
Tema 3ansaTus 3aHATHS
34 1o o
IUIaHy baxty

Tema |. Xumus B uentpe ecrectBozHanus.(11 1)

XuMUA KaK 4acTh ecTecTBo3HaHus. [Ipeamer 1
xumuu. BBoaHbI nHCTpyKTaX 110 Th.

MeTtoasl N3YUYCHU CCTCCTBO3HAHU. 1

[paktuyeckas pabora Nel «3HaKOMCTBO C 1
nabopaTopHbIM 000pynoBaHueM. [IpaBuiia TEXHUKH
0€30MacHOCTH NpHU paboTe B XMMHUYECKOI
1a00paTOPUM»

[IpakTiueckas padora Ne2 «Habmronenue 3a 1
ropsAIIEH CBEYOH. Y CTPOUCTBO CIIMPTOBKH.




[IpaBuna paboThl ¢ HarpeBaTeIbHBIMU IPUOOPAMI»
5 | MogenupoBanue. 1
6 | XumMuueckast CHMBOJIHKA. 1
7 | Xumus u ¢pusnka. YHUBEPCAIbHBIN XapakTep — 1
KHHETHYECKON TEOPHUH.
8 | Xumus u ¢pusnka. ArperaTHble COCTOSHUS 1
BEIIECTB.
9 | Xumus u reorpadus. 1
10 | Xumus u Ouomnorus. 1
11 | KauecTBeHHBIE PEaKIIUA B XUMUH. 1
Tema |l. MaTtemaTuke pacuyersl B xumuu. (10 u)
12 | OtHOcHTenBHAS aTOMHAS U MOJICKYJIIpHAs Macca. 1
13 | MaccoBas 10Jis 3JIEMEHTA B CIOKHOM BEIIECTBE. 1
14 | YucTtele BemecTsa U CMECH. 1
15 | O0BeMHAas 10T KOMIIOHEHTA ra30BOi CMECH. 1
16 | MaccoBas 101 paCTBOPEHHOTO BEILIECTBA B PACTBOPE. 1
17 | Ilpaktuueckas padora Ne3 «IIpurorosnenue 1
pacTBopa ¢ 3aJJaHHOW MAacCOBOM J0JIei
PACTBOPEHHOTO BEIIIECTBA
18 | MaccoBas 10 IPUMECEH. 1
19 | Pemenue 3a1a4 v ynpakHEHHH 110 TEMe 1
«MareMaTuka B XUMUI)
20 | Pemenwne 3amau 1
21 | Pewmenue 3amau 1
Tema I1l. SIBaenus, npoucxoasimue ¢ Benecramu. (11 1)
22 | Pa3znenenue cMmeceii. 1
23 | OuabTpoBaHHME. 1
24 | AncopOrus. 1




25 | Jluctunsus, KpUCTaJUTH3aIvsl, BRITapUBaHUE. 1
26 | Tlpaxtruyeckoit paboTel Ned (ToManIHuiA 1
JKCIEPUMEHT )« BbIpaniuBanue KpUCTaIJIOB COIT.
O6cyxnenue padoTsl. MiTorn KoHKypca Ha JTyqIuit
KpHCTaLI.
27 | Ilpaktuyeckas pabora Ne5 «OuuncTka noBapeHHOU 1
COJIN»
28 | XuMHUYECKUE PEaKIIHH. 1
29 | [lpu3HaKkyu XUMHUYECKHUX pEaKIil. 1
30 | IIpaktuyeckoit paboThl Ne6 (ToManTHMIA 1
skcniepuMenT) «Kopposuu metamion». O06cyxkaeHue
nuToros. KOHKypcC Ha JIy4IInid 3KCIIEPUMEHT.
31 | IIpomesxyTouHas aTTeCTanus 1
32 | XuMHUYEeCKHE PEeaKIuy B HAIICH )KU3HU. 1
Tema IV. Paccka3spl mo xumuu (2 4)
33 | Yuenuueckas koH(pepeHIHs «Brpiiaronmecs pycckue 1
YUCHBIE-XUMHUKI
34 | KoHkypc coobmienuit ygammxcs «Moe Jrodoumoe 1

XHUMHUYCCKOC BECUICCTBO»

6. TpeGoBaHusI K YPOBHIO MOATOTOBKHU 00yYAIOIIMXCSI.

B pe3yabrare nsyueHusi Kypca o0y4aommiicsi HAy4YuTC NOHUMATD
®  XUMUUECKYIO CUMBOIUKY: 3HAKU XUMHUECKUX IIEMEHTOB, (POPMYIIBI XUMHYECKUX
BELIECTB;
®  gavicHelluiue XumMuyecKue NOHAmMUA: XUMUYECKUNA JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJISIPHAsI MacChl;
® OCHOGHbIE 3AKOHbl XUMUU: COXPAHEHUS MACChI BEILIECTB, [IOCTOSIHCTBA COCTABA;

IToy4uT BO3MOXKHOCTH HAYYHThCH

* HAa3bl6amb: XUMUUYECKUE HIEMEHTBI, COEIUHEHNUS;

* 00vbACHaAmMb: GU3UMUECKUN CMBICT aTOMHOTO (TIOPSIKOBOTO) HOMEPAa XUMHUYECKOTO
9JIEMEHTA, HOMEPOB IPYIIIbI U EPUOJA, K KOTOPBIM 3JEMEHT IPUHAJIEKUT B IEPUOINIECKON
cucreMe [I. 1. Menpeneesa; 3aKOHOMEPHOCTH U3MEHEHMsI CBOMCTB 3JIEMEHTOB B IIpeenax
MaJIbIX IIEPUOJIOB U TJIaBHBIX NOATrPYIII; CYIIHOCTh peaKMii HOHHOTO OOMEHa;

* onpedenamsp: COCTAB BEIIECTB 10 UX (popmynam;

* cocmaenamy: HOPMyIbl HEOPraHUYECKUX COEANHEHUI];

* oO0pawamobca ¢ XUMHYECKON NIOCYJ0U U Ta0OpaTOPHBIM 000PYIOBaHHEM;

* @bLIYUCAMb: MACCOBYIO JIOJIH0 XUMHUYECKOT0 3JIEMEHTA 10 (popMyJie CoeIMHEHMS;
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE;




Hcnonb3oBaTs npuodpeTeHHbIe 3HAHUA U YMEHHS B IPAKTHYECKOM 1eATeJIbHOCTH U
NOBCEIHEBHOM KU3HHU AJI9:

* Oe3omacHOro oOpaIieHus ¢ BEMECTBAMHA U MaTepHaIaMHu;

* JKOJIOTMYECKHU I'PAMOTHOIO MTOBEICHUS B OKPYKAIOLIEN CPELE;

* OLICHKH BJIMSIHUSA XUMHYECKOTO 3arpsi3HEHUS OKPYXKAIOIIEH Cpejibl Ha OpraHu3M
4eJIoBeKa;

* KPUTHYECKOW OIICHKH MH(OpPMAIIUU O BEIIECTBAX, UCIIOJIb3YEMBIX B OBITY;

IIPUTOTOBJICHUS PACTBOPOB 3aJaHHON KOHLIEHTpalluu

7. YueOHO-MeTOANYECKHI U MATePHATbHO-TeXHUYECKOe
o0ecnevyeHue Kypca.
YMK:
DI'abpuensa O. C. BBonusliit kypc B xumuto 7 kiacc. [Iponeaesruueckuii kype. M. : Ipoda, 2007-
2010 rr.
2)[abpuensn O. C., Humnapesa I'. A. Xumuu: Metoandeckoe nocodue K mporeeBTUUeCKOMY Kypey
7 xiacc. M.: [Ipoda, 2007-2010 rr.

Ilepedenns 1aGopaTopHOro 000PYI0BAHNS, IPH BHIIOJIHEHUH NPAKTHYECKOI YaCTH Kypca.
1) TIpubops! u 00OPYIOBAHKE LTSI TIPAKTHIECKOI PaOOTHI
e  MukpoaabopaTopust XUMUIECKast
[IpoOupku cTeKIIHHbIE
Kon6s1 konnueckue
CrakaHbl cTeKISIHHBIE Ha 50 MIL
[Tanouxu cTeKsIsIHHbIE
TpyOKu coeqMHUTENbHBIE: CTEKIITHHbIE, PE3UHOBBIE.
[poOxu pe3nHOBEIC
CrnpToBKH
Hepxatenu 11t IpoOUpoK
[ITatnB maGopaTopHbIiA
[HTatuB a1 IpOOUPOK
BopoHka creknsiHHast
OubTp
Crnuku
AcbecToBas ceTouka
e JlyunHku
2) PeaktuBbI
e Kuciotsl: consiHas, cepHasi, a30THasl.
e Illenoun: ruapoKCH HATPHS, THAPOKCU]T KaJIbLIHA.
o  Ocnosanus: ruapokcua memu (I1), ruapoxen xenesa (111)
e  Conu: kapOoHaT KaibLys, Xyopua Hatpus, xnopua meau (I1), xurpat cepedpa, xmopua
Oapust, KapOOHAT HATPUSL, XJIOPU]T ATFOMHHUSL, IEPMAHIOHAT KaJIWsl, HUTPAT KaJivs,
MeJHBII Kyropoc, cynbdat sxenesa (1), cynsdar nunka, cyrnepdocdar, aMmmuadHas
CENIMTPa, MOYEBHHA (kapbamup), XJIOpUA Kajusi, cyiabdat HaTpus, cyiibgar
ATFOMUHHUSL.
e [IpocTslie BewecTBa: yroip, HIMHK, KEJNE30, ATFOMUHHI, MArHUM, ME/lb, CBUHELL.
e  (COXHBIE BEIIECTBA: MPamMop, Caxop.
e Uupauxatopsl.

IIpumepHbIe TEMBbI I0K/IA/10B y4AIMXCH
1. Yue6a M.B.JlomonocoBa B Mockse (1731— 1735).
2. Bxiran M. B. JIoMoHOCOBa B pa3BUTHE XUMHUHU.
3. IlepeBoj Ha COBpEMEHHBIN PYCCKH s3bIK HokIana M.B.JJomonocoBa «CiioBo 0 mosb3e



XUMHUWY», B MyOJTMIHOM coOpanuu MiMmepaTtopckoit akageMun HayK ceHTsa0pst 6 mus 1751 r.,
roBopeHHoe MuxausioM JIoMOHOCOBBIMY.

4. M. B. JIOMOHOCOB 0 TOJIb3€ CTEKJIA.

5. M. B. JIoMOHOCOB — OCHOBaTeb MEPBOM XUMHUUECKOH JabopaTopun B Poccum.
6. Kpyr Hayunsix uarepecoB M. B. JlomoHocoBa.

7. 1. I. MenneneeB — y4eHbI ¢ MUPOBBIMU 3aCITyTaMH.

8. [I. 1. MenneneeB — opraHu3aTop | MepBbIi AUpeKTOp | TaBHOM manaTkl MEp U BECOB.
9. 1. 1. MenneneeB — mcciae10BaTeNb BO3yXOIIaBaHUSI.

10. I. 1. MenneneeB — co3nareinb 0€3AIMHOTO ITOPOXa.

11 Opy3ses u xoseru J. . Menzaeneesa B cepe HayKu, TEXHUKH U KYJIBTYPBI.
12. MexnaynapoHbie KOHTaKThl U npu3Hanue 3aciayr Jl. . Menneneesa.

13. Yeneuenns [I. 1. Menneneesna.

14. Umenem [I. . MeHeneeBa Ha3BaHBbL...

15. Anexcangp Muxaiinosuu byTiepoB — 3amedarenbHbli PYCCKUN XUMUK.

16. A. M. BytiepoB — BbIatoLIUiiCcs OHOOT.

17. lpy3bsa u komneru A. M. bytiepoga.

IIpumepHbIe TeMbl co00meHnii «MoE€ JIro0nMoe BelecTBo».

. Anmas.

. AMMUax.

. bopnas kucinora.

. 'maybepoBa coib.

. InepTHBIE ra3sl.
Von.

. Manaxwur.

. Mpamop.

. Ilepexuces Bogopoza.
10. IlepmaHraHat Kajws.
11. IutbeBas cona.

12. TloBapeHHas COTIb.
13. Caxapo3a.

14. Yrnekucnslii ras.
15. VkcycHas kucioTa.
16. DTuOBHIN cIUPT

©CO~NOUTAWN E

TeMbI IPpOEKTHBIX padoT

03O\ LN kAW~

Ne)

. IlepcrieKTUBBI pa3BUTHS XUMUU.

. 3 ucropum xumuu.

. Tkanu: nmponuloe u HacrosLIee.

. YTo MBI 3HaeM O BellecTBe?

. Ilacopt snementa Ne....

. Ckaszanus 00 OTHOM BEIIECTBE.

. UcTopus cinuku.

. Bona B xocMmoce.

. XuMus — noJib3a Uiy Bpea. Pe3ynbTat colMoIoruyeckoro onpoca.

. ’Ku3Hp — B3auMOAEHCTBUE MEXKAY MOJIEKYIAMH.

. XUMUS U BUPTYaIbHBIA MUP.

. BemectBa Ha 3emiie U B KOCMOCE;

. UcTopust OTKpBITUSL XUMUYECKOTO 37emMeHTa Ne....

. CaMpblil IepBBII XUMUYECKUMN JIEMEHT.

. OT anXxuMuUHU K HACTOAIIECH XUMUHU.

. ITaMATHUKH UCTOPUM U APXUTEKTYPHI B IPOMBIIIIEHHBIX TOPOIAX.
. XMHS U UCKYCCTBO.

. MeTannsl B HICKyCCTBE.



19. 'apmonust XuMu4eckux Gopmyir.

20. Koe-uTo 0 3epkaiax.

21. UmeeT 11 Boga naMsTh?

22. Crexiia — XaMCJIICOHBI.

23. ®oTorpadus U XUMUSI.

24. boil noxupaTeasiM METAIOB.

25. Peknama: 7OCTOBEPHOCTh C TO3UIIMU XUMUHU.
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