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[osicHuTebHAS 3aIUCKA.

Hannast mporpamma paspabotana Ha ocHoBe [Ipumepnoii mporpammer O.C. T'abpuensaa
«BBeneHue B XUMUIO BEUIECTBA» 7 KJIacC.

OOmiee mnpeAcTaBiICHHE O HOBOM IIKOJBHOM MpEeIMETe Yy4alluecs IOJIy4aloT IpH
u3yueHnn Kypca “Bpenenue B xumuio”. Cpeau npoOieM B MpenoJaBaHUU XUMHH HanOOJIbIINE
CJIOHOCTH JJIS IIEIarOrOB COCTABIISIIOT JIBE.

[lepBast cIOKHOCTH 3aKIIOYAETCS B 3HAUUTENBHOM INEperpy3ke Kypca XMUMUU OCHOBHOM
IIKOJII B CBSI3U C TMEPEXOJOM Ha KOHIEHTPHUYECKYIO CHCTeMY. IHTEHCUBHOCTH MPOXOKICHUS
Marepuaga B 8-M Kjacce HE IO3BOJISET CO3JaTh YCJIOBHS Ul PAa3BUTHS IO3HABATEJILHOTO
WHTEpeca K MPEAMETY, JJIs MOCTENEHHOTO0 YCBOCHHUS CIOKHBIX 0a30BBIX XUMHUYECKUX MMOHSITHIA.
He cnywaitHo 1o pe3yiabTaraM MOHUTOPHHTa B pPaMKax (enepalbHOTO HKCIIEPHUMEHTA II0
COBEPILIEHCTBOBAHUIO CTPYKTYPBI M COJEp)KaHUs 0O0mero oOpa3oBaHUsS ydalluecs Ha3bIBAIOT
XUMUIO B YHUCIIE CAMBIX HETIOOMMBIX MTPEIMETOB.

Bropas nmpoGnema 3akimrouaeTcsi B COKpalleHUH 00beMa 4acOB Ha M3YYCHHE XUMHUHU Ha
0a30BOM ypoBHE B cTapiiei mpoduibHON 1kose. OIHOTO Yaca B HEJENI0 HEAOCTATOYHO JIaXkKe
JUIsg Oerjoro 3HaKOMCTBA C OPraHUYECKMMU BEILECTBAMH, COCTABJIAIOIIMMHU OCHOBY >KM3HHM Ha
3emie. B 11-m knacce 3HauuTeNnbHAs 4acTh Y4€OHOTO BPEMEHH PacXOJyeTcsi Ha MOBTOPEHHE, a
TOYHEE, TIOBTOPHOE MPOXOKICHNE OCHOBATEIbHO 3a0BITHIX MOHITUN, TEOPUM U 3aKOHOB 00IIE
XUMHH, PACCMOTPEHHBIX, HO HEAOCTATOYHO MTPOYHO YCBOEHHBIX B OCHOBHOM HIKOJIE.

Kak crnenctBue yka3aHHBIX HEraTHBHBIX TEHACHIIMM, CO3JaeTcs peanbHass yrposa
CHIDKEHHSI HEKOTJja BBICOKOIO YPOBHSI XMMHMUYECKOTO 00pa3oBaHUs B CTpaHE, CIOKHOCTH C
00€eCreYeHHOCThIO YUUTENEeH eCTeCTBEHHOHAYYHbBIX TUCIUIUINH y4eOHON Harpy3Koil..

Havano cucteMHOro u3y4eHusi XaiMuu B 7-M KJlacce TO3BOJISET:

- YMEHBIIUTh HHTEHCUBHOCTD MPOXOXKACHUS yueOHOro MaTepHraia B OCHOBHOM LIKOJIE;

- MOJYYUTh BO3MOXXHOCTh H3y4aTh, @ HE HIPOXOJWUTHh ASTOT MaTepHall, UMETb BPEMs Ui
OTpabOTKU U KOPPEKIIUU 3HAHUHN ydalInuxcs;

- hopMHPOBATH YCTOWUYMBBIN MTO3HABATEIIbHBIN HHTEPEC K TIPEIMETY;

- UHTETpUpOBaTh XUMHIO B CHUCTEMY €CTECTBEHHOHAY4YHBIX 3HAaHUU s (QopMUpoBaHUS
XUMHUYECKON KapTHUHBI MUPa KaK COCTAaBHOM YaCTH €CTECTBEHHOHAYYHOUN KApTHUHBI.

Kypc xumMum 0CHOBHOM HIKOJIBI IPEAIaraeTcsl U3y4arh B JIBA dTalla: B CTATUKE — COCTAaB,
CTpoeHHE U (pU3MUecKHe CBOMCTBA BEIIECTB, U B AUHAMUKE -- XMMHUYECKHE CBONCTBA BEILECTB,
00yCIIOBJICHHBIE UX COCTaBOM U CTpoeHHEeM. B 7-M kiacce ywaiiuecs 3HaKOMSITCSI C COCTaBOM U
KJlaccu(UKanueil BeUIeCTB, pacCMaTPUBAIOT CMECH BEIIECTB M UX COCTaB, M3y4alOT CIOCOOBI
pazaenieHus cMeceil Ha OCHOBE (PM3MYECKHX CBOMCTB OOpa3yIOIIUX 3TH CMECH KOMIIOHEHTOB.
Takum oOpa3oM, Kypc XUMHM 7-TO Kjacca peaju3yeT 3HAuUMTEJIbHYI0 4acThb IEpBOro 3Tama
M3Yy4YEHUs IKOJIbHOM IUCLUUILINHBI.

Kypc moctpoeH Ha uaee peanusaluud MEXIPEIMETHBIX CBA3€H XUMUU C JAPYTUMH
€CTECTBEHHBIMU JAUCLIUILIMHAMHY, BBEICHHBIMH B O0yUYeHHE paHee WU NapajuieIbHO ¢ XUMHEH, a
MIOTOMY MO3BOJISET aKTyaIU3UpPOBATh XUMHYECKUE 3HAHUS YYalMXCs, MOJIyYEHHBIE HA ypOKax
MpUPOAOBENCHHS, Ouonoruu, reorpadguu, GU3MKM U APYrHX HAyK O mpupoie. B pesynbrare
YMEHBIIAETCS ITICUXOJIOTMYECKAs Harpy3ka Ha y4YallUXcsl C IOSIBJEHMEM HOBBIX IPEAMETOB.
Takum o6pa3om, Qopmupyercs MnoHMMaHue 00 WHTETPUPYIOIICH POJM XUMHUH B CHUCTEME
€CTECTBEHHBIX HAyK, 3HAYMMOCTH 3TOr0 IMpeIMeTa jsi YCHEUIHOTO OCBOEHHUS CMEXHBIX
TUCHMIUIMH. B KOHEYHOM cueTe Takas MeEXIpeIMETHas HMHTErpalus CIOCOOCTBYET
(hOpPMHUPOBAHHIO €IWHOW EeCTEeCTBEHHOHAYYHOW KapTHHBI MHUpAa YK€ Ha HadallbHOM JTame
W3Y4YEHUS] XUMUHU.

B cootBercTBUU € TpeOOBaHMSIMH TOCYIApPCTBEHHOTO OOpa30BaTEIbHOIO CTaHAApTa B
Kypce MOJYEpKUBAETCS, YTO XUMHUsI — HayKa JKcliepuMeHTanbHad. [loatomy B 7-oM Kkiacce
paccMaTpuBalOTCA TaKUe METOAOJOTHYECKUEe MOHATUS YYeOHOTO MpeAMeTa, KaK SKCIePUMEHT,
HaOIoIeHNe, U3MEPEHNUE, ONMCAaHUE, MOICTTUPOBAHUE, TUTIOTE3a, BHIBO/I.

[IpennoxxeHHbIid KypCc Kak B TEOPETHUECKOM, Tak W B (DaKTUUECKOH CBOeil dYacTu
MPAaKTUKOOPUEHTUPOBAH: BCE MOHATHS, 3aKOHBI U TEOPHM, a TAKXKE BAKHEHIME MPOLECCHI,
BEILIECTBA U MaTEpHaJIbl JAIOTCS B IJIaHE UX MPAKTUYECKOTO 3HAUEHUS, TPUMEHEHUs BEUIECTB B
MOBCETHEBHOM KU3HU U UX POJIH B )KMBOW U HEKUBOU MPUPOJIE.



3HaHMs, MOJy4aeMble YYallUMHCS Ha 3TOM 3Tare oOydeHUs, CIy:KaT PEeIIeHHIO 3a/1a4u
(dbopMUpOBaHHSA Yy IIKOJIHHUKOB IEPBOHAYAIBHOIO, LIEJIOCTHOTO TMpEACTaBIeHUs 0 Mupe. B
pe3yiapTaTe MpOINENEBTUYECKOW IMOATOTOBKM IO XHWMHUM Y4alluecs JOJDKHBI IOJIyYHUThb
IIPEJICTABJIEHUSI O COCTAaBE BEUIECTBA, a TAK)XKE IEPBOHAYAIBHBIE CBEACHUS O XUMHYECKHUX
AIIEMEHTaX, X CHMBOJAX, XUMHUYECKUX (opMysnax, MPOCTHIX M CIOXKHBIX BElIECTBax. SIpkue
(baxkThl M3 WCTOPUU OTKPHITUHA XUMHUYECKUX DJIEMEHTOB, MOMCKA CIOCOOOB CO3MaHUS HOBBIX
COCJIMHEHUH, HEU3BECTHBIX NPUPOJEC, CBEACHUS O HEOOBIYHBIX CBOWCTBAX OOBIYHBIX BEIIECTB U
pasrajika NPUYMH MPOSIBIICHUS UX YAUBUTEIbHBIX CBOMCTB — BCE ATO BBI3BIBAET UHTEPEC Yy
yuamuxca. MHTepec K XUMHMM BO3HUKAaeT MU B TOM Cilydae, KOTJa Yy4allhecs IOJIy4aroT
BO3MOXHOCTb ~ CaMOCTOSITEJIbHO  BBINOJIHATh ~ XMMMUYECKUH  SKCIIEPUMEHT, MPOBOJIUTH
nabopaTOpHBIE UCCIIEAOBAHMS, TIPUOOpETast YMEHHUSI M HABBIKH Pa0OTHI C XUMUYECKOH MOCYIOM,
peaKkTUBaMHU.

3HAKOMCTBO Y4YalIUXCS C 3TUMHU BOIIPOCAMU MO3BOJIUT B CUCTEMAaTHUYECKOM Kypce XUMUU
000CHOBAHHO MEPEUTH K PAaCCMOTPEHUIO CBOMCTB BEIIECTB M XMMMUECKUX SIBJICHUI B CBETE
YU€HHUSl O CTPOEHHMHU BELIECTBA.

Copepxanue Kypca “BeneHue B XuMu0” OpPUEHTUPOBAHO Ha 0OECIeueHHEe MOATOTOBKH
yyalxcs K U3y4eHHI0 XUMUU B § Kilacce BcexX mpoduiei.

OO0mras xapakTepucTHKa.

[Iporpamma kypca «BBeneHue B XUMHUIO» COCTOUT U3 YETHIPEX TEM:

[lepBas Tema «XuMuUsl B LEHTPE €CTECTBO3HAHUSM) aKTyalU3UPYyeT XUMHUYECKHE 3HAHUS
oOyuarouuxcs NnoJiydeHHbIE IPU U3YYEHUU MPUPOAOBEEHUS, Orooruu, reorpaduu, GU3UKU U
JIPYruX HayK O MpHUpoAE. DTO YMEHBUIAET ICHUXOJOTHYECKYI0 Harpys3Ky, BO3HUKAIOIIYIO C
NOSIBJICHUEM B 8 — M KJacce HOBOIO IpeIMeTa, IMO3BOJIAET 3aMEHHUTh CBSI3aHHbIE C 3TUM
TPEBOXKHBIE OXKHIAHUA Ha TIOJO0XKHUTEIbHbIE HMOLUM BCTPEUM CO CTAPBIM 3HAKOMBIM.
[TapannenbHO NPOBOAUTCA MBICIL 00 MHTErPUPYIOUIEH POJIM XMMUHU B CHUCTEME €CTECTBEHHBIX
HayK, 3HAYUMOCTH 3TOTO npeaMera Juis  yCHEIIHOTO OCBOCHMS CMEXHBIX NPEIMETOB.
Takass MexnpeaMeTHass HHTErpalusi CIIOCOOCTBYET (GOpMHUPOBaHMIO  €AMHOU
€CTECTBCHHOHAY4YHON KapTUHBI MHpAa YK€ Ha HadalbHOM »JTalle U3y4eHHs XuMmuu. B
COOTBETCTBUU C TpeOOBAHUSAMHU TOCYJAapCTBEHHOIO O0Opa30BaTENBHOIO CTaHIApTa B Kypce
IIOTYEPKUBACTCS, YTO XMMHUS — HAyKa SKCIIEPUMEHTAIbHAS , IOATOMY paccMarpuBaroTCs
TaKue MOHATHS, KaK KCIIEPUMEHT, HaOJII0JJIeHHEe, U3MEPEHUs, OITUCAHUS, MO/JICJINPOBAHKE,
rUnoTe3a, BbIBOJ. [l 0TpabOTKM NPaKTUYECKUX YMEHHUH 00ydarouxcst 0OTOOpaHbl HE CIIOKHBIE
U NICUXOJIOTUYECKU JOCTYIHbIE AJISl CEeMMKJIACCHUKOB JIAOOPAaTOpHBIE U NPAKTUYECKHE paboThl,
KOTOpbI€ 3HAKOMBI MM I10 HAa4yaJIbHOMY KypCy €CTECTBO3HAHUS M JPYTUM €CTECTBEHHBIM
JUCLUIUIMHAM: O3HAaKOMJIGHHE C HECJIOKHBIM JabopaTopHbIM 000pyaoBaHHeM (ycTpolcTBa
LITaTUBA, HarpeBaTeIbHbIX NPUOOPOB, XUMHUECKOH MOCY/Ibl, KOTOPYIO OHHM IPUMEHSUIM paHee),
IIpOBEICHUE MPOCTEHIINX onepauuii ¢ 000pyA0OBaHUEM U BellleCTBaMU (MpaBUJia HarpeBaHUs,
¢bukcanus pe3yJIbTaTOB HAOMIOACHUS M MX aHAIU3 U T. A.). DTOH LEeAH CrocoOCTBYeT
IPEJYCMOTPEHHBI B Kypce JAOMAIlHUM XMMHUYECKUH SKCIIEPUMEHT, KOTOPBIH IOJHOCTBIO
COOTBETCTBYET TPEOOBAHUAM 0€3011aCHOCTH TIPH €ro BBINOJHEHUH U BKJIIOYACT YILEIIHe
HbIHE U3 NPAKTUKU OOy4YEHHsS XUMMHU IPOJOJDKUTEIbHBIE MO BPEMEHHU HKCIIEPHUMEHTAJIbHBIE
paloThI (BbIpAIIMBaHUE KPUCTAILIOB, HaOJI0/IeHHE 32 KOPpO3Uel MeTaa).

Bropas tema «Martemarndyeckue pacueTbl B XMMHMM» MO3BOJISIET 0TpabOTaTh pacyeTHbIE
YMEHUS, CTOJIb HEOOXOIMMbIE INpPHU PEHICHWH XUMHUYECKUX 3a/ay, B IEpBYIO oOdepelb Ha
HaXOXJeHHe YacTh LeJoro (MaccoBas 0N 3J€MEHTa B CJIOXKHOM BelIecTBE, MaccoBas U
o0BbeMHasi 10JM KOMIIOHEHTOB B CMECH, B TOM 4HCIe U J10Jis npumeceit). Kak BUIHO, BHUMaHUe
oOpariaercsi He CTOJIbKO Ha XMMMIO, CKOJIBKO Ha MaTeMaTHKYy.

Tperbs Tema «SIBneHUS, NPOUCXOIALIME C BEIIECTBAMM» AaKTYaIM3UPYET 3HAHUS
oOyyaromuxcs 0 (U3NYECKUX U XMMHUYECKHUX SIBJICHUSX, MOJYYEHHBIE HA ypPOKax IO APYrHuM
IpeaMeTaM, TOTOBUT MX K M3YyYEHHMIO XHMHYECKOIO IIpoliecca Ha CIEOYIOLEH CTYNEeHU
oOyueHusl.



UYerBepras Tema «Paccka3pl PO XUMUIO» BKIIIOUAET MHTEPECHBIC CBEIICHUS O PYCCKHUX
XHUMHKAX, 06 OTACIBHBIX BCUICCTBAX U HCKOTOpBIX XUMHUYCCKUX peaKLu/mx. I/I3yquHe
mpemiaraeéMoro Kypca MpeaycMaTpUBaeT TMOBBIIIEHUE YACTHLHOTO BECa CaMOCTOSATEIHHOU
paboThl 00YJArOIIUXCS, HATIPUMED, TPU IPOBECHUH JIOMAIITHET0 XHMHYECKOTO SKCIIEPUMEHTA U
00CYXKJICHHE ero pe3yinbTaToB, MOJITOTOBKE COOOIIECHUH I YYCHUYECKUX KOH(EPEHIUH,
3alUTe MPOEKTOB, BHIOOPE OOBEKTOB ISl TIOJATOTOBKE COOOIICHHS WM Mpoekra u ap. Kypc
HaHpaBJIeH Ha pa3BI/ITI/IC TaKUX JIOTHYCCKHUX OHepaHI/Iﬁ MBIIJICHH, KaK aHaJIu3 U CHUHTC3,
CpaBHCHHE Ha OCHOBE aHalM3a M CHHTE3a, 0000IIECHWE, BBIIBIIKECHUE W IOITBEPKICHUC WU
OTIPOBEPIKEHUE TUTIOTE3 U T. JI.

B 3aioyeHMHM MOXHO OTMETHTh, YTO B Kypce IOYTH HE 3aTPOHYTHl TPEeOOBAHHUS
CTaHJapTa XUMHYECKOTO 00pa30BaHMs JJII OCHOBHOM IIKOJIBI, HAPUMEP CHMBOJIBI
XUMHUUYCCKUX DJICMCHTOB U q)OpMy.HI)I BCIICCTB CCMHUKIIACCHUKHU yan TOJIBKO IIO KCJIaHHIO, HE
MPEAYCMOTPEHO COCTaBJICHHE (POPMYJ BEHIECTB M YPABHEHHN XWMHMUYECKHX PEAKIUN, KOTOphIE
SABIIAKOTCA MaTCpI/IaJ'IOM JJIA I/13y‘I€HI/I$I B 065133TCJ'II)HOM Kypce XUMHHA.

JInyHOCTHBIE, MeTanpeAMeTHbIE U NMPeIMeTHBIE Pe3y/bTAThl 0CBOEHHUS Kypca

JInuHoCTHBIE:
-B IICHHOCTHO-OPUEHTAIMOHHOW c(epe — YYBCTBO TOPAOCTH 33 POCCHICKYI0 XHMHUYECKYIO
HayKy,
-TyMaHHU3M, OTHOIIIEHHE K TPYIY, IEIeYCTPEMICHHOCTh; (POPMUpPOBAHHE IEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpas3a JKHW3HM; YCBOGHHME TMpaBWJI HWHIAUBUAYAJBHOTO M  KOJUIEKTUBHOTO
0e301macHOTO TIOBEJICHHS B UPE3BBIYAMHBIX CUTYAIHSX, YIPOKAIONINX KH3HH H 3710 POBBIO
JTIOEH;
-B TPYJIOBOM cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY HalibHeHIIell 00pazoBaTeIbHOMN
TPaeKTOpUU;
-B TI03HABATEJIbHOW (KOTHUTWBHOW, WHTEIUICKTYaJdbHOUN) cepe — yMeHue YNpaBlsTh CBOCH
MO3HABATENIBHON  JIEATEIBHOCThI0. @P@OpMUPOBAaHHME OCHOB  3KOJIOTMYECKOH  KYJIBTYPHI,
COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO JKOJIOTUYECKOTO MBIIUICHUS, pPa3BUTHE OIbITA
9KOJIOTHYECKH OPUEHTUPOBAHHON pedIeKCUBHO-OLIEHOYHON M MPAKTUYECKOM N1eATENbHOCTH B
KU3HEHHBIX CUTYalHsIX;

MeranpeameTHbIE:
-YMEHHUE CaMOCTOSITENIbHO OIpPENessTh LIeTU CBOEro 00y4YeHUs, CTaBUTh U (HOPMYIUPOBATH IS
ceOs HOBBIC 3a7]aud B yu€Oe U MMO3HABATEIbHON JIeATENbHOCTH, PA3BUBATh MOTUBBI U MHTEPECHI
cBoeil MO3HABATEIbHON JEATEIbHOCTH;
- CaMOCTOSITENIBHO IUIAHUPOBATh IMYTU JOCTHIKEHHUA Iieliel, B TOM YHCJe albTepHATHBHBIE,
OCO3HAHHO BBIOMpaTh Hanbosee dPPeKTUBHBIC CIOCOOBI PEIICHUST YICOHBIX U MTO3HABATEIHHBIX
3azay;
-yMEHHUE COOTHOCHUTH CBOU JICUCTBUS C INITAHUPYEMBIMU PE3yJIbTaTaMH, OCYIIECTBISATh KOHTPOJIb
CBOEH NIEATENILHOCTH B TMpoIlecce JOCTUKEHHs pe3ylbTaTa, ONpeAeNsaTh CIocoObl NeHCTBUN B
pamKax MPEUIOKEHHBIX YCIOBUN W TpeOOBaHUM, KOPPEKTUPOBATH CBOM JACUCTBUS B
COOTBETCTBUHU C U3MEHSIOIIEHCS CUTYalIUeiH;
-yMEHHUE OIICHMBATh MPABUJIHHOCThH BBIMOJIHEHUS YU4eOHOU 3a7a4yl, COOCTBEHHBIE BO3MOKHOCTH
ed pellieHus; BIaJeHHe OCHOBAMHU CAaMOKOHTPOJIS, CAMOOILICHKH, MPUHSATHS pPEUICHUH U
OCYILIECTBIIEHUSI OCO3HAHHOTO BBIOOpa B Y4eOHOW M TO3HABATENBHOUW AESITENbHOCTU; YMEHHE
OTIpEIeNATh MOHATHSA, CO3[aBaTh 00OOIICHHS, YCTaHABIMBATh aHATIOTHH, KIACCH(PHUIINPOBATH,
CaMOCTOSITENIbHO BBIOMpAaTh  OCHOBAHUSI M KPUTEPUHU A KiIacCU(PUKAIMU, YCTAHABIUBATH
IPUYMHHO-CIICICTBEHHbIE  CBSI3M, CTPOUTH JIOTMYECKOE PACCY)KJIEHHE, YMO3aKIIOUYEeHUE
(MHIYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTHUH) U JIeNIaTh BHIBO/IBI,
-yMEHHUE CO3/7aBaTh, MPUMEHATh U MPEOOPa30BhIBATh 3HAKH U CUMBOJBI, MOJEIH U CXEMBbI s
pelieHns yueOHbBIX U M03HABATENbHBIX 33/1aY;
-YMEHHE OPraHU30BBIBATH YU€OHOE COTPYIHUYECTBO U COBMECTHYIO I€ATELHOCTD C YUUTENEM U
CBEpCTHHUKAMH; paboTaTh WHAMBUAYAIHHO U B TPYIIE: HAXOIUTH 00IIee PEIIeHne U pa3peliaTh
KOH(IUKTHI Ha OCHOBE COTJIACOBAHUS MO3HUIIMKA U y4€Ta HWHTEPEcOB; (HOPMYIHPOBATH,
apryMEeHTHUPOBATh U OTCTauBaTh CBOE MHEHHUE;



-yMEHHE OCO3HAaHHO HCIIOJb30BATh PpEYEBBIE CPEICTBA B COOTBETCTBUM C 3a1ayei
KOMMYHHMKAIIMU Ul BBIPAKEHUS CBOUX YYBCTB, MBICIECH KW MOTPEOHOCTEH; MIaHUPOBAHUS U
peryJisiliuu CBOEU JIEATEIIbHOCTH; BJIAJICHUE YCTHOW M NMUCBMEHHOM pEYbIO,
MOHOJIOTHYECKOM KOHTEKCTHOM DPEUbIO; (dbopMHupOBaHUE W Pa3BUTHE KOMIIETEHTHOCTH B
00J1aCTH UCTOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTH; (POPMUPOBAHHE U
pa3BUTHE DKOJIOTMYECKOTO MBIIUICHHs, YMEHUE IPUMEHATH €ro B II03HABaTEIbHOM,
KOMMYHHUKAaTHBHOH, COIIMATIBHOM MPaKTHKE U MPo(ecCHOHATBHON OpUEHTALINH.

[IpeameTHeie:

B mnoznaBarenbHOW cdepe: naBaTh OINpPENEICHUS] W3YUYEHHBIX HNOHATHM: «XUMUYECKUI
JIEMEHT», «aTOM», «HMOH», «MOJIEKYJa», «IPOCTbIE W CIIOKHBIE BELIECTBA», «BELIECCTBOY,
«xuMHu4eckas GopMmyiay, «OTHOCHTEIbHAS aTOMHAs Macca», «OTHOCHTENbHAs MOJEKYJIspHas
Macca», «BAJEHTHOCTb», «CTENEHb OKHUCIEHUS», «KPUCTAUIMYECKas pELIETKa», «OKCHUIbD»,
«KHCIIOTBI», «OCHOBAHUSA», «COJIN», «aM(POTEPHOCTbY, «MHIUKATOPY», «IIEPUOJUUYECKUI 3aKOHY,
«reproMyecKasl TabluLa», «M30TOIbDY, «XUMHUYECKasi CBS3bY, (AIEKTPOOTPULATELHOCTDY,
«XUMHUECKAs] PEAKIU», «KXUMUYECKOE YPaBHEHUE», «T€HETHYECKast CBSI3bY,

«OKHCIIEHHE», «BOCCTAHOBIICHUEY, «IJIEKTPOJIUTHYECKAS JUCCOLMALN», «CKOPOCTh
XUMUYECKOM pPEaklUW»; ONHUCaThb JIEMOHCTPAMOHHBIE W CaMOCTOSATENIBHO IIPOBEICHHBIC
XUMHYECKHE AKCIEPUMEHTHI; OTIMCHIBATH u pasnnyaTh V3Yy4YCHHBIC KJIACChI
HEOPraHWYECKNX COCAVNHEHUM, IPOCThIE W CIOXHBIE BEIIECTBA, XWMHUYECKHE PEaKLHH;
KJIaCCU(UIIMPOBATh M3yYEHHbIE OOBEKTHl M SBIIEHUS; JIeNaTh BBIBOJAbI U YMO3AKIIOUCHHS W3
HaOMOIEHNH, H3YYEHHBIX XHMHUYECKUX 3aKOHOMEPHOCTEH, IIPOTHO3UPOBATh CBOMCTBA
HEN3YUYEHHBIX BEIIECTB IO aHAJIOTUU CO CBOMCTBAMH M3yYEHHBIX; CTPYKTYPUPOBATh U3Y4EHHBIN
Marepuan u XUMHUYECKYI0 MHGOPMAIUIO, TOJYYEHHYI0 W3 JPYrUX HCTOYHHUKOB;
MO/JIENIMPOBATH CTPOCHHUE ATOMOB IEMEHTOB 1-3 Mepro0B, CTPOEHUE IIPOCTHIX MOJIEKYJI;

B neHHOCTHO — OpUEeHTAIMOHHOM cdepe: aHAIM3UPOBAaTh U OLIEHUBATh MOCIEACTBUS IS
OKpYXarolen cpeapl ObITOBOM M TPOM3BOJACTBEHHOW JEATEIBHOCTH YEJIOBEKAa, CBSI3aHHON C
nepepaboTKOM BEIIECTB;

B tpynoBoii cepe: mpoBoAUTh XUMUUYECKUNA IKCTICPUMEHT;

B cdepe Oe3zonmacHOCTH IKH3HEAEATENHHOCTH: OKa3blBaTh IMEPBYIO MOMOIIL TMpHU
OTpaBJICHUSX, OXKOTax M JAPYrUX TpaBMax, CBSI3aHHBIX C BEIIECTBAMH U JITAOOPATOPHBIM
000pyI0BaHHUEM.

Conep:xaHue Kypca BHEYPOYHOIi 1eITeJIbHOCTH.
34 gyacos (1 yac B HeJeJI10)

Ne | Tema Kon-Bo yacos | Koa-Bo Koxa-Bo Jlomarauit
MIPAKTUYECKUX 7a00paTOPHBIX | SKCIICPUMEHT
pabot pador

1 | Xumus B ICHTpE €CTECTBO3HAHMS 11 2 8 9

2 | MaremaTtudeckue pacuetsl B xumun | 10 1 - 3

3 | SIByIeHHS TIPOUCXOIAIIUE C 11 3 - 10

BEII[ECTBAMU
4 | Paccka3bl IO XUMHH 2 - - -




Tema 1. Xumust B uentpe ecrectBo3Hanus (11 )

XuMus Kak 4acTb ecrecTBo3Hanus. [Ipeamer xumun. EcrecTBO3HaHNE — KOMILIEKC HAYK O
npupoje. Hayku o mpupone: ¢pusnka, xumusi, 0uonorus u reorpadus. [lonoxurensHoe u
OTpULIATENILHOE BO3/ICHCTBUE YEJIOBEKA HA IIPUPOLY.

IIpenmer xumuu. Tena u Bemecta. CBOMCTBA BEIIECTB KAK UX MHAWBUyaIbHbIE IPU3HAKH.
CBolicTBa BEIIECTB KaK OCHOBA UX IPUMEHEHUS.

Mertoipl u3ydyeHus ecrectBo3HaHus. HaOnroneHrne kak OCHOBHOM METO/]T IO3HAHMUS
OKpPY’KaIoILlero Myupa. Y cjaoBUs MpoBeieHUs HabmoAeHus. [ unoTe3a kak rnpeanonoxeHue,
0OBsICHAIONIEE UITH IIpeICKa3bIBAOILEE TPOTEKAHNE HAOII0AAEMOTO SIBJICHUS.
OkcnepumenT. Jlaboparopus. DKCIEpUMEHT nabopatopHelil ¥ JoMamHUi. CriocoOsbl
(buKCHpOBaHUS PE3yIbTATOB dKcriepuMeHTa. CTpOCHUE TNIAMEHH CBEYH, CYXOT'0 TOPIOYEro,
CIUPTOBKH.

MonenupoBanue. Mozenu kak aOCTpaKkTHbIE KOTTUU U3Y4aeMbIX OOBEKTOB U ITPOLIECCOB.
Mogenu B ¢pusuke. DnekTpodopHas MalimHa Kak abcTpakTHas MOJIeJIb MOJIHUA. Moenu B
6uonorun. buonoruueckue Mynsku. Moaenu B XuMUU: MaTepuaibHble (MOJEIN aTOMOB,
MOJIEKYJI, KpUCTAJIJIOB, alllapaToB U YCTAHOBOK) U 3HAKOBbIE (XMMHUYECKHUE CUMBOJIBI,
XUMHUYECKHEe (POPMYIIbI U YPABHEHHUS).

XuMHyeckasi CUMBOJIMKA. XUMHUYECKHE CUMBOJIBI. VX HanucaHnue, pOU3HOIIEHUE U UH-
¢dbopmanysg, KOTOPYIO OHU HecyT. XuMmuueckue ¢popmMyisl. X Hanucanue, NpOU3HOILLIEHHE U
nHpopmalus, KOTOpyro oHU HecyT. UHIEeKChl U KOA(PDUITUEHTHI.

Xumus u ¢pusnka. YHUBEPCATbHBIN XapaKTep MOJ0KEHUI MOIEKYIIPHO-KUHETUYECKOU TEOpUH.
[TonsTHS «aTOM», «MOJIEKYNIa», «HoH». KpHcTamimiyeckoe cOCTOSIHUE BEIIECTBA.
Kpucrannmaeckue pemerku TBepAbix BemecTB. uddysus. BpoynoBckoe nBmkeHue.
ArperatHoe cocTosiHHE BelecTBa. ['a3000pa3Hble, )KUJIKUE U TBEP/IbIE BEIIECTBA.
Kpucrannnueckue u amop¢Hsie TBepable BeuiecTBa. Guznyeckue 1 XUMUUYECKHE SIBICHMUSL.
Xumus u reorpadus. ['eonorudeckoe CTpoeHUE MIIAHETHI 3eMJIS: SIPO, MAHTHSI, TUTOChEpa.
DNEMEHTHBIN COCTaB T€0JIOTMYECKUX COCTABHBIX YacTeH IUIaHeThl. MUHEpansl U TOpHbIE
opoJibl. Marmatudeckue 1 ocaiouHble (OpraHMueCKUe U HEOpraHn4ecKrue, B TOM YHUCIIe U
TOPIOYNE) TTOPO/IBI.

XuMus 1 OMOJIOTHSI. XUMHUUYECKHI COCTaB KUBOW KIETKU: HEOPTaHMYECKUe (BoIa 1
MUHEpAJIbHbIE COJIM) U OpraHuyeckue (OEIKH, JKUPBI, YIIIeBObl, BUTAMHHBI) BEILIECTBA.
IIpocTeie U c0XkKHBIE BELIECTBA, UX POJIb B )KU3HEIEATEIBHOCTH OPraHU3MOB. brosiornyeckas
poJib BOJbI B 3KUBOM KiieTke. PoTocunTtes. Poib xnopoguia B nponecce GoToCUHTE3A.
buosiornyeckoe 3HaueHHUE )KUPOB, OEIKOB, IPUPHBIX Macell, YIJIEBOJIOB U BUTAMMHOB IS
KU3HEJCIATEIIBHOCTH OPraHU3MOB.

KauectBennsle peakiuu B Xumuu. [IoHATHE 0 KAUECTBEHHBIX PEAKIUAX KAK O PEaKLUX,
BOCIIPUHMMAEMBbIX OPraHOJIENTHUECKUX: C IOMOLIbIO 3pEHUs, CIIyXa, OOOHAHMS. AHATUTHYECKHUH
apdext. OnpenensieMoe BELIECTBO U PEAKTUB HA HET0. BO3MOXKHOCTh M3MEHEHUS UX POJIM Ha
IIPOTUBONOJIOKHYIO.

JlemoHCTpanuu.

1. Kosunekuus pa3HbIX Tl U3 OJHOTO BellecTBa WM MaTepHaia (Hanpumep, JabopaTopHas
nocyna u3 crekia). 2. Koyuekuus pa3nuuselX Tel win Gororpaduii Ten U3 aTloMUHUS U1
WJUIIOCTPALMK UJIEN «CBOMCTBA — IIPUMEHEHUE.

3. YuebHoe 060pyI0BaHKE, UCIIOJIB3YEMOE NTPH U3yUeHUH (PU3HUKH, OHoIoruu, reorpaduu u
XUMHH.

4. DnexTpodopHas MalIuHa B IEHCTBUM.

5. I'eorpaduueckue moaenu (riolyc, kapra).

6. buonornueckue moaenu (MyJsKU OPraHOB U CUCTEM OPraHOB PACTEHUH, KUBOTHBIX U
YeloBeKa).

7. ®U3nUECKUE U XUMUYECKHE MOJIEIN aTOMOB, MOJIEKYJI BEILIECTB U MX KPUCTAIUIMUECKUX
PELIETOK.

8. OOBbeMHbIE U IAPOCTEP>KHEBBIE MOJIEIIN MOJIEKYJ BOJbI, YIJIEKUCIOT0 U CEPHUCTOTO T'a30B,
METaHa.

9. PacipocTpaneHue 3amaxa 0JIEKOJIOHA, TyXOB WM Je30/I0paHTa Kak npouecc auddysun.



10. OGpa3upl TBEPABIX BEIIECTB KPUCTAIUIMIECKOTO CTPOCHHSL.

11. Moaenu KpucTaJlsIM4eCKUX PEUIETOK.

12. Tpu arperatHbIX COCTOSIHUS BOJIBL.

13. IlepenuBaHue yriaeKucioro ra3a B CTakaH, ypaBHOBEILIEHHBIN Ha BECaXx.

14. Konnekusi KpUCTALTHYECKUX M aMOP(HBIX BEIIECTB M U3JCITUI U3 HUX.

15. Konnekiusi MUHEpAJIOB (JIa3ypUT, KOPYHI, XaJIbKOITUPUT, (DIFOOPUT, TaJHT).

16. Komtekiusi ropHBIX OPOJ (TPaHUT, pa3lUYHbIe (POPMBI KaJIbIUTA - MEJ, MPaMop,
W3BECTHSK).

17. KoJimekIius TOprovrX HCKOMaeMbIX (HeTh, KAMEHHBIN YTOJIb, CIAHIIBI, TOPD).

18. CriupToBas SKCTpAKIMS XJI0pOoUILIa U3 3€JIEHBIX JIUCTHEB.

19. IlpokanuBanue Cyxoi 3eJIeHH pacTeHU B My(DeIbHOM MeYu IS KOJMISCTBEHHOTO
onpe/eneHus MUHEPAIbHBIX BEIIECTB B HUX.

20. KauecTBeHHast peakiusi Ha KUCIOPO/I.

21. KauecTBeHHast peaklysl Ha YIJIEKUCIIbIN ras3.

22. KadecTBeHHas1 peakilysi Ha H3BECTKOBYIO BOY.

JlaBopaTopHbIE OTIBITHI.

. Onucanue cBOKWCTB KUCIOPO/1a, YKCYCHON KUCIIOThI, aIFOMUHUSL.

. CTpoeHue miamMeHu cBe4YH (CIIUPTOBKH, CYXOTO TOPIOYETO).

. Habnroienne OpoyHOBCKOTO IBHKEHUS YaCTUYEK YEPHON TYIIN MOl MUKPOCKOIIOM.
. I3ydeHune rpaHuTa ¢ MOMOIIBIO YBETUUUTEIHHOTO CTEKJIA.

. OGHapy»keHue Kx1pa B CEMEHAaX MOJICOJTHEYHUKA U TPEIIKOTO opexa.

. OOHapyxeHue 23(pUpPHBIX Maces B areI-CHHOBOM KOPKE.

. O6HapykeHue Kpaxmana 1 6enka (KJIeHKOBHUHBI) B MIIIEHUYHOU MYKe.

. OGHapy>keHue YriIeKUCIIOTOo T'a3a B BBIIBIXa€MOM BO3/yX€e C MOMOIIBIO H3BECTKOBON BOJIBI.
OMAIIHUM SKCIIEPUMEHT.

. I3rotoBnenune moaenei MOJIEKy U3 IIACTUIINHA.

. Anddy3us moHOB mepMaHraHaTa Kajus B BOJIE.

. I3yuenue ckopoctu nuddy3uun adpo3oJien.

. Anddysus caxapa B Boje.

. OTIBITHI € IMYCTOM 3aKPBITON TJIACTUKOBON OYTBLIKOM.

. KonnuectBenHoe onpenenenue coaepkaHusi BOJbI B CBEKEH 3€ICHHU.

. B3aumoietictBre ackopOMHOBOM KHUCIIOTHI C HOZOM.

. I3ydeHue coctaBa MOJMBUTAMUHOB U3 IOMAIIHEH alTeuKU.

. OGHapy>keHue Kpaxmasa B IPOAYKTaX MUTAHUS.

[IpakTnueckas pabota 1. 3HakoMcTBO € T1abopaTtopHbiM 06opynoBanuem. [IpaBuia
0€301acHOCTH MPH paboTe B XUMUUYECKOM KaOuHeTte (1abopaTopun).

[IpakTuueckas padota 2. HaGnroaeHue 3a ropsiieit cBedoit. Y cTpoilcTBo ciupToBKH. [IpaBuia
paboThI ¢ HArpeBaTEIbHBIMHU PUOOPAMH.

OO AU EWN—]H00TRA LB W —

Tema 2.

Maremarnueckue pacdeTsl B XuMud (10 1)

OTtHOcUTeNbHBIEC aTOMHAs M MOJIEKYJIsipHas Macchl. [ToHsATHE 00 OTHOCUTENBHBIX AaTOMHON U
MOJIEKYJIIPHOM Maccax Ha OCHOBE BOJOPOAHON equHULbL. OnpeeneHe OTHOCUTEIbHOU
aTOMHOM Macchl XMMUYECKUX AJIEMEHTOB MO Meproarnueckoi Tabnuie. Haxoxaenue mo
(dbopmyne BeriecTBa OTHOCHUTEJIBHON MOJIEKYJISIPHOM MacChl KaK CyMMBI
OTHOCHTEIBHBIX aTOMHBIX MacC COCTaBJISIONIINX BEIIECTBO XUMHUYECKHX 3JIEMEHTOB.
MaccoBasi 10JI1 XHMHYECKOTO DJIEMEHTA B CJI0KHOM BeniectBe. [ToHsTHE 0 MaccoBoii gose -(W)
XMMHUYECKOTO AJIEMEHTA B CII0’)KHOM BEIIECTBE U ee pacueT 1o (opmyre BeniectBa. Haxoxaenue
(dbopMyInbl  BelIeCTBa MO 3HAYSHHSIM MAaCCOBBIX JI0JIeH 00pa3yIOIIKUX €ro JIEMEHTOB (s 2-
4acOBOT'O U3YUEHHUSI Kypca).

Uuctele BemecTBa U cMecH. [loHsTHE 0 uncTOM BemecTBe U cMecu. CMecH razoo0pa3Hbie
(BO3IyX, IPUPOIHBIN ra3), )kuakue (HedTh) U TBepble (TOPHBIE MOPObl, KyTUHAPHBIE CMECH,
CUHTETUYECKHE MOIoIINE cpeicTBa). CMeCH TOMOT€HHbIE U F€TEPOr€HHBIE.



OObemHas 107151 KOMIOHEHTa ra3oBoil cMecH. [lonarue 06 06beMHOI 1071€ () KOMIIOHEHTA
ra3oBoii cmecu. CocTaB BO3/yxa U MPUPOJHOTO ra3a. Pacuer oObeMa KOMIIOHEHTa ra30BOi
CMECH T10 ero 00BEeMHOMH /101, U HA000POT.

MaccoBas 10115 BemiectBa B pactBope. [lonsitue o MaccoBoii joJie (W) BelecTBa B pacTBOPE.
PacTBopuTens u pacTBOpEeHHOE BelecTBO. Pacuer Macchl pacCTBOPEHHOI'O BEIIECTBA 10 MacCe
pacTBOopa ¥ MacCOBOM J10J1€ pAaCTBOPEHHOI'O BEIIECTBA U JAPYrUe pacyeThbl C UCIOIb30BAaHUEM
3TUX MOHATHH.

MaccoBas nons npumeceid. [TonsiTre o yucToM BelecTBe U pumecu. Maccoast 107st (W)
IIpUMecH B 00paslie UCXOAHOro BeniecTBa. OCHOBHOE BeLIECTBO. PacueT Macchl OCHOBHOTO
BEIIECTBA 10 MACCe BEILLECTBA, COAEPIKAILEr0 ONPEAETICHHYIO MACCOBYIO JI0JII0 IPUMECEi, 1
Jpyrue pacyeTsl ¢ MCIIOJIb30BAHUEM ITUX MMOHATHMA.

JlemoHcTpanmu.

1. Munepansl KylipuT U TEHOPHT.

2. Oxcun prytu(Il).

3. Konnekuuu pa3inyHbIX BUIOB MpamMopa U U3AeIui (HJIA WIUTFOCTPALINI H3/IENHiT) U3 HETO.
4. Cmech pe4HOro M CaxapHOTIo IeCKa U UX pa3JielieHUE.

5. Konnexkuus «HedpTb 1 HEPTETPOIYKTHI».

6. Konnekiust ObITOBBIX cMecel (KyJlIMHApHBIE CMECH, CHHTETUYECKHUE MOIOIIHNE CPECTRA,
IAMITYHH, HAIUTKH | JIp. ).

7. dnarpamma oObEMHOTO COCTaBa BO3/IyXa,

8. lmarpaMma 00bEMHOTO COCTaBa MPUPOJTHOTO Ta3a.

9. ITpuroroBiieHHE pacTBOpa C 3aIaHHBIMU MacCO U MaCCOBOM JI0JIEN paCTBOPEHHOTO
BEIIECTBA.

10. OGpa3iibl BENIeCTB ¥ MaTEPHAIOB, COACPIKAITIX OTIPEICTICHHYIO OO0 IPUMECEH.
JloMalHuil S5KCIEPUMEHT.

1. M3yuenue coctaBa OBITOBBIX KYJWHAPHBIX U X035 HCTBEHHBIX CMECEH IO STHKETKAM.

2. [IpurotoBieHue pacTBOpa COJIU, pacyeT MaCCOBOM JOJIM PACTBOPEHHOTO BEIIECTBA U OIBITHI C
MTOJTY4YEHHBIM PACTBOPOM.

3. U3ydeHue cocTaBa HEKOTOPHIX OBITOBBIX U (hapMalleBTUUECKUX MPEnapaToB, COACPKAIIUX
ONPENIETIECHHYIO J0JI0 PUMECEH, IO UX ITUKETKaM.

[Ipaktuueckas padota 3. [IpuroroBieHue pacTBopa ¢ 3aJJaHHON MaCCOBOM JI0JICH
PacTBOPEHHOI'O BELIECTBA.

Tema 3.

SABnenus, npoucxoasmue ¢ Bemectsamu (11 1)

Paznenenue cmeceii. [lonstue o pa3aeneHuu cMeced 1 0YUCTKe BelecTB. Hekotopeie
MPOCTEHIIHE CIIOCOOBI Pa3CICHUsI CMECEH: IPOCEUBAHKE, pa3/IeJICHUE CMECeld MarHUTOM,
OTCTauWBaHUE, IeKaHTaIUs, [ICHTPU(YTUPOBAHKE, pa3/IeJICHHE C TOMOIIBIO ASTUTEIbHON
BOPOHKH.

OuibTpoBanue. GUILTPOBaHUE B 1a0OpaTOpuM, OBITY U HA IPOU3BOACTBE. DUIBTPAT.
Ancop6uus. [Tonstre 06 ancopOuuu u aacopOeHTax. AKTUBUPOBAHHBIN YTOJIb KaK BaXKHEHIINN
asicopOeHT, ero UCI0JIb30BaHKE B OBITY, HA MPOU3BOJICTBE U B BOGHHOM Jielie. Y CTPOMCTBO
MMPOTHBOTas3a.

JlucTunnianus, KpUcTain3alys ¥ BelllapuBaHue. [MCTUIUIISIUS KaK TPOLECC BbIACICHUS
BEIECTBA U3 JKUJIKOK cMecH. JIMCTUIIIMpOBaHHAsA BOAA U o0nacTu ee mpuMeHeHus. [leperonka
HepTu. HeprenponykTsl. @pakirioHHas IEPETOHKA KUKOTO Bo3ayxa. Kpucrammuszamnus u
BBITIAPUBAHKE B J1A0OpATOPUU (KpUCTAIITN3AaTOPHI U (happopoBbIE YAIIKH IS BHITAPUBAHHUS) U
MIPUPO/IE.

Xumnueckue peakuuu. [loHsTHe 0 XMMHUYECKON peakIuu Kak IpoLecce MpeBpalleHus OJTHUX
BEILIECTB B Jpyrue. Y CIOBHUS TEUCHUS U MPEKPAIICHHUS] XUMUUECKUX PEaKLIUi.

[Ipu3Haku xumMudeckux peakiuii. i3aMeHeHue 11BeTa, BbINaJeHHe 0CaKa, pACTBOPEHUE OCaKa,
BBIZICJIEHHE Ta3a.

JleMoHcTpanuu.

1. IlpocenBanue cMecH MyKH M CaXapHOTO TECKa.



. Pa3enenue cMecu NOpPOLIKOB CEPBI U XKee3a.

. Pa3nenenue cMecu OpOIIKOB CEPHI U MECKA.

. Pa3nenenue cMecu Bo/ibl U paCTUTEIBHOIO Macia ¢ IOMOIIbIO AETUTEIbHON BOPOHKH.

. Hentpudyruposanue.

. PunpTpOBaHME.

. PecriupatopHble Macku 1 MapJieBbl€ MOBSI3KU.

. AicopOIIMOHHBIE CBOICTBA aKTUBUPOBAHHOTO YTJISL.

. Cunmkarens ¥ ero IpuMeHeHHe B OBITY U JIETKOW MPOMBIIIICHHOCTH.

10. [IpoTuBOTa3 1 €10 YCTPOMUCTRBO.

11. TTomyyenne AUCTUILTMPOBAHHOM BOABI C TOMOIIBIO JTA00OPATOPHOM YCTAHOBKH IS
IIEPETOHKH JKUJIKOCTEM.

12. Komnekuus «Hed1h 1 HepTEenpoaAyKTHD.

13. Paznienenue cmecH nepMaHralata ¥ Juxpomara Kajausi ciocoOoM KpUCTaUIU3alug.

14. B3anmopeiicTBHE MOPOILKOB kKeje3a U cepbl IPU HarpeBaHUU.

15. Ilony4yeHue yriaekucioro raza B3auMoAeHCTBUEM MpaMopa ¢ KUCIOTON U 0OHAapYyKEHHE €ro
C TTOMOIIBIO U3BECTKOBOU BOJBI.

16. Kataniutuueckoe pa3nokeHue nmepokcua BoAopoia (Karaamu3aTtop — JUOKCH] MapraHIia).
17. ®epmeHTaTUBHOE Pa3yIoKEHUE NEPOKCHIA BOJIOPO/Ia C TIOMOIIBIO KaTall a3bl.

18. KuCIOTHBIN OrHETYIINTENB, €70 YCTPOMCTBO M MPUHLIAII JEHCTBHSL.

19. Peakmus HedTpanu3ayuy OKpaieHHOTo PeHoJIPTaAIENHOM PacTBOPA MIEJI0YN KHUCIOTOM.
20. B3aumopeiicTBre pacTBOPOB IEpMaHTaHaTa U JUXpoMarta Kajusi ¢ pacTBOPOM cylbpura
Hatpus. 21. [lonydenne ocanka ruapokcuaa meau (I1) wm ruapokcuna sxenesa(lll) peakueit
oOMeHa.

22. PacTBOpEHHE MOJTYYEHHBIX OCAJKOB T'MJIPOKCUIOB METAJIJIOB B KUCJIOTE.

23. Ilony4yeHue yrieKuciaoro ra3a B3auMoIeHCTBUEM pacTBOpa KapOOHATa HATPHs C KUCIOTOM.
JlaGopaTopHBIE OTIBITHI.

1. UzroroBnenue ¢punbTpa u3 GUILTPOBATBHON OyMaru uiu OyMaxHOH cayipeTku.

2. 3yyeHue ycTpoUCTBA 3KUTAIKU U €€ IJIAMEHH.

JloMalHuil SKCIIEPUMEHT.

1. Pa3genenue cMecu CyxXoro MOJIOKa M peYHOTO TIECKA.

2. 3rotoBiieHne MapieBoi MOBSI3KM KaK CPEACTBA UHAUBUIyaJIbHOM 3alUTHI B IEPHOT
SNUJEMUU PUIIIIA.

3. OTcranBaHue B3BECU NOPONIKA JUISl YUCTKH MOCY/IbI B BOJIE U €€ IEKaHTalHsl.

4. AncopOuusi akTUBUPOBAHHBIM YTJIEM KPACSIIUX BEIIECTB MENCH-KOJIBI.

5. AncopOuust KyKypy3HbIMH MaJJOUYKaMH MAPOB MAaXyurX BEIIECTB.

6. M3yueHue coctaBa U IPUMEHEHUSI CHHTETUYECKUX MOIOIIUX CPEACTB, COACPHKAIINX IH3UMBIL.
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. PaznoxeHne cMecu NUTHEBOM COJBI U CAXAPHOM MyIPbI IIPY HarpEeBaHUU.

. PactBopenue B Boje Tabnetku acnupuna YIICA.
9. IlpuroroBiieHHE U3BECTKOBOM BOJbI U OTBITHI C HEM.
10. BzaumopeiicTBre pacTBOpa lepMaHraHaTta Kajius ¢ aCKOpOMHOBON KUCIOTOM.
[IpakTueckas pabota 4 (ZOMalIHUii SKCIEPUMEHT). BhIpamuBaHie KpUCTaIOB COJIH.
[IpakTrueckas padora 5. OuncTKa MOBaApEHHOM COJIH.
[IpakTuueckas pabota 6 (oMamHuii SKcriepuMenT). Kopposus MeTanios.

Tema 4.

Pacckasbl mo xumuu (24)

Yuennueckas KoHpepeHus «Bpinaroniuecs pycckue ydeHble-XUMHUKN». JKU3Hb U AeITeIbHOCTh
M. B. Jlomonocoga, JI. 1. MengeneeBa, A. M. Byrneposa.

Konkypc coobmiennii yuamuxcs «Moe mo0umoe BemecTBo». OTKphITHE, TOTyYeHUE U
3HaYEHUE BHIOPAHHBIX yYallUMHCS BEIIECTB.

KoHnkypc yuenndeckux mpoektoB. ccnenoBanus B 00JaCTH XUMUYECKHX PEAKIIHIA:
(hoTOCHHTE3, TOPEHUE U MEIUICHHOE OKHCIIEHUE, KOPPO3HS METAJUIOB U CIIOCOOBI 3aIIUTHI OT HEe,
Jpyrye peaKifu, BHIOPAHHBIC YUAIIMMHUCS.



KaJ’IeH}IapHO-TeMaTI/I‘IECKOC IJIAHUPOBAHUE

Kon-Bo [ara
4acosB POBEICHUS
Ne | Tema 3ansaTus 3aHATUS
34 1o 1o
IJIaHy dakty
Tema 1. Xumus B uentpe ecrectBozHanus.(11 u)
1 XHUMUA KaK 4acTh ecrecTBo3HaHus. [Ipeamer 1
xumuu. BBoaHbIN nHCTpYKTax 1o Th.
2 MeTo 1l H3y4YeHHS €CTECTBO3HAHUSI. 1
3 [Ipaktuueckast padota Nel «3HaKOMCTBO C 1
nabopatopHbIM 000pynoBanueM. [IpaBuiia TeXHUKH
0€30MacHOCTH MPU padOTe B XUMUUYECKON
71a00paTOPUI
4 [IpaxTueckas pabota No2 «Habmronenue 3a 1
rOpAIIEH CBEYOH. Y CTPONCTBO CIUPTOBKH.
[IpaBuna paboThl ¢ HarpeBaTeIbHBIMU NPHUOOPAMI
5 MopenupoBaHnue. 1
6 XuMHYecKasi CUMBOJIHKA. 1
7 Xumus ¥ Gu3uKa. YHUBEPCATHHBIA XapaKTep — 1
KUHETUYECKON TEOPHH.
8 Xumus v pu3uKa. ArperaTHbIE COCTOSHUS 1
BEIIECTB.
9 Xumus u reorpadus. 1
10 | Xumus u 6uosorus. 1
11 | KavecTBeHHBIE peaKIIUU B XMMUHU. 1
Tewma II. MaTemartuke pacueTsl B XuMuH. (10 1)
12 | OTHOcuTeNnbHAS aTOMHAS ¥ MOJIEKYJISIpHAsI Macca. 1
13 | MaccoBas 071 DIeMEHTa B CJI0KHOM BEIIECTBE. 1
14 | Yuctsle BemiecTBa U CMECH. 1
15 | O6beMHas 101 KOMIIOHEHTA ra30BOi CMECH. 1
16 | MaccoBas 1011 pacCTBOPEHHOTO BellecTBa B pactBope. | 1
17 | Ilpaktuueckas pabota Ne3 «IIpurorosnenue 1

pacTBOpa C 3aJaHHOM MacCOBOM J10JIeH




PacTBOPEHHOTO BEILIECTBA»

18 | MaccoBas J10Ji IprMECeH.

19 | Pemenue 3a7a4 1 yrpaKHEHHIA 110 TeMe
«MaremMaruka B XUMHWN»

20 | Pemenwme 3amau

21 | Pemenwue 3ama4y

Tewma III. SIBnenus, npoucxosmiue ¢ Bemiectamu. (11 1)

22 | Pa3neneHue cmecei.

23 | dunsTpoBaHUE.

24 | AncopOrms.

25 | JucTHIUTSINS, KPUCTAILTU3AINS, BBITAPUBAHUE.

26 | IlpakTrueckoi pabotel Ned (momanrauii
IKCTIEPUMEHT )«BbIpaninBanne KpUCTAIIIOB COJTH».
O6cyxnenue paboTel. ITorn KoHKypca Ha TydIui
KpHUCTaLI.

27 | Ilpaktudeckas padota Ne5 «OuncTka moBapeHHOU
COJIH»

28 | XuMuueckue peakiiui.

29 | Ilpu3Haky XUMHUYECKHUX PEAKITUH.

30 | IIpakTudeckoit padboThl Ne6 (romanrHuit
skcniepuMenT) «Kopposuu meramioBy. OOCyxieHne
utoroB. KoHKypc Ha Tyqmiuii SKCIIepUMEHT.

31 | [IpomexxyTouHas aTTeCTalUs

32 | X¥uMHUYECKHE PEAKIIUU B HALICH KU3HH.

Tema IV. Pacckasbl o xumus (2 )

33 | Yuennueckas koH¢pepeHIHs «Bplaaromuecs pycckue
YUCHbIE-XUMUKI
34 | Konkypc coobuienuii ydammxcs «Moe modumoe

XUMHWYCCKOEC BEICCTBO»




TpeGoBanus K YPOBHIO NOATOTOBKHU 00Y4aKOIIHUXCSH.

B pesynbTaTe uzyuenus kypca oOydaromuiicss HayuyuTcs: MOHUMATh

XUMHYECKYIO CUMBOJIMKY: 3HAKH XUMUYECKHUX 3JIEMEHTOB, (POPMYIIBI XUMUYECKUX BEIECTB;
BOKHEUININE XUMUYECKUE TMOHSATHUS: XUMHUYECKUU DIIEMEHT, aTOM, MOJIEKYJIa, OTHOCHUTEJIbHbIC
aTOMHAasi ¥ MOJIEKYJISIpHAsI MacChl;

OCHOBHBI€ 3aKOHBI XUMHH: COXPAHEHUsI MACChI BEILIECTB, IOCTOSTHCTBA COCTABA;

HOJIy‘-II/IT BO3MOXHOCTb HAYYHUTLCA

Has3bIBaTh: XUMHUYCCKUEC JJICEMCHTHBI, COCIMHCHUA,

OOBSICHATH: (PU3MUYECKHI CMBICT aTOMHOTO (MOPSIKOBOTO) HOMEpa XHMHYECKOTO JJIEMEHTa,
HOMEPOB I'PYIIIBI U [IEPUOJIA, K KOTOPBIM 3JIEMEHT IIPUHAJICKUT B IIEPUOANIECKON cucrteme /1.
n. MenpeneeBa; 3aKOHOMEPHOCTH WM3MEHEHHUs CBOMCTB JJEMEHTOB B IIpelenax MaiblxX
MIEPHOJIOB U TJIaBHBIX MOJArPYIII; CYIIIHOCTh PEAKIUA HOHHOTO OOMEHa;

OTPEJIENIATh: COCTAB BELIECTB MO UX (popmyiam;

COCTaBJIATh: (POPMYJIbI HEOPraHUYECKUX COEIMHEHUII;

o0paraThCsi ¢ XUMHYECKOM MOCy10i 1 1a00paTOPHBIM 000PYIOBaHUEM;

BBIYMCIISATE: MAcCOBYIO JIOJII0O XMMHMUYECKOTO 3JIEMEHTa O (opMmyle COEAMHEHHUS; MacCOBYIO
JIOJIIO BEILIECTBA B PaCTBOPE;

I/ICHOJ’II)SOB&TI) HpI/IO6peTeHHLIe BHAHUA " YMGHI/ISI B HpaKTI/I‘—IeCKOI\/'I JCATCIIBHOCTU WU
HOBCGHHGBHOI\/'I KU3HU TJIA:

0e30macHOTO OOpaIeHus ¢ BENECTBAMH U MaTepUAIaAMH;

9KOJIOTHYECKH TPAMOTHOTO TIOBEJICHUS B OKPYKAIOIICH cpeJie;

OIICHKH BJIMSIHUS XUMHYECKOTO 3arpsS3HCHHS OKPYXKAIOIICH Cpe/ibl Ha OpraHu3M YeIOBEKa;
KPUTUYECKOW OIICHKH HH()OPMAIIMH O BEIIECTBAX, UCIOJIb3yEeMBIX B OBITY;

MIPUTOTOBJICHUS PACTBOPOB 3aJaHHON KOHIICHTPAIHH

Y4eOHO-METOIUIECKUI U MaTePHATHHO-TEXHUIECKOE

obecrieueHue Kypca.

YMK:

)I'abpuensu O. C. Broanslii Kypc B xumuto 7 kiace. [IponeaeBtuueckuii kype. M. : Jlpoda,
2007-2010 rr.

2)Mabpuensa O. C., [umapesa I'. A. Xumun: MeToauueckoe mocooue K MporeaeBTHIECKOMY
Kypcy 7 xknacc. M.: JIpoda, 2007-2010 rr.

[Tepedens mabopatopHOTO OOOPYAOBAHUS, TP BHIMOJHEHUH TPAKTUYECKON YaCTH Kypca.
[Tpubopsl 1 060pyAOBaHKE IS TPAKTUUECKOM PabOTHI
MukpoaabopaTopusi XMMHAYECKas

[TpoOupKy CTEKITHHBIC

Koa6s1 xoHnYEeCcKHE

CrakaHbl CTEKJITHHBIE Ha 50 M.

I1amouky CTEKJISTHHBIC

TpyOku coeqMHUTENBHBIC: CTEKIISTHHBIC, PE3UHOBEIE.
[TpoOku pe3nHOBBIE

CrnnpToBKHM

Jepxatenu A mpoOHpoK

[ItatuB nabopaTopHbIi

TaTuB Ans mpoOHpPOK

Boponka crexnsiHHas

OuinbTp

Crnuku

AcOecToBas ceTouka

Jlyunnku



PeaktuBbl

Kucnortsr: cosnsinas, cepHasi, a30THasl.

[lemoun: ruAPOKCUT HATPUS, TUAPOKCH] KATBITHSL.

OcnoBanust: ruapoxcua Mmeau (II), runpokenn xenesa (11I)

Conu: xapOoHaT Kanmblus, xjaopua Hatpus, xiopun meau (II), Hutpar cepebpa, xmopun 6apus,
KapOOHAT HATPUS, XJIOPUJ ATIOMUHUS, IEPMAHTOHAT KaJIUs, HUTPAT KaJlMs, MEIHBIA KYIOpPOC,
cynbdar xkenesa  (II), cympdar mwmHKa, cymepdocdar, amMMuavHas CEIUTPa, MOYCBHHA
(xapbamu), XJIOpUI KaIusl, CyIbpaT HATpus, CYIb(aT aTFOMUHUS.

[IpocThle BemecTBa: yroJib, LIMHK, KEJI€30, ATFOMUHHI, MarHui, MeJlb, CBUHEII.

CrnosxHble BEILIECTBA: MPaMOP, Caxop.

Nupukaropsl.

[IpuMepHBIE TEMBI JOKIAI0B YUAITUXCS

Yueba M.B.JlomonocoBa B Mockae (1731— 1735).

Bxnaxg M. B. JJomoHOCOBa B pa3BUTHE XUMHUH.

[TepeBo Ha coBpeMeHHBIN pyccKuit s3Ik Mokiaaaa M.B.JlomonocoBa «CiOBO 0 T0JIb3€ XUMUN,
B myOnnyHOM cobpanuu MmMnepaTopckoil akajeMuu Hayk ceHTsa0pst 6 nHs 1751 r., roBopeHHOe
Muxaunnom JIOMOHOCOBBIMY.

M. B. JIoMOHOCOB 0 MOJb3€ CTEKIIA.

M. B. JloMoHOCOB — OCHOBaTejb MepBOil XuMudeckoi Jadopatopuu B Poccun.

Kpyr Hayunsix narepecos M. B. JIomoHOCOBa.

J1. 1. MeHnnieneeB — y4eHbIl ¢ MUPOBBIMH 3aCIyraMH.

. . MeHnneneeB — opraHu3aTop U MEPBBIN AUPEKTOP [ TaBHOI manaTel MEP U BECOB.

. . MeHnneneeB — HMCCleA0BATENb BO3AYXOIIJIaBAHUS.

10. 1. 1. MenneneeB — co3nareib O€3IMHOTO ITOPOXa.

11 py3bs u xosuteru J{. Y. MenaeneeBa B chepe HayKu, TEXHUKU U KYJIbTYPHI.
MexnyHapoaHble KOHTaKThI U ipu3Hanue 3aciyr . . Menneneesa.

Veaeuenus /. V1. Menneneena.

HNmenem /1. V1. MenneneeBa Ha3BaHHL...

Anekcangp Muxainosud byriepoB — 3ameyaTenbHbIA PYCCKUM XUMUK.

A. M. bytnepoB — BbIJatomuiics OUOJIOT.

Hpy3ba u komieru A. M. bytieposa.

[IpumMepHbIe TeMbl cooOIIeHUH «MOE TF0OMMOE BEIIECTBOY.
Anmas.

AmMuak.

bopnas kucnora.
I'mayGepoBa coub.
HNuepTtHbIE rasspl.
Hon.

Manaxur.

Mpawmop.

[Tepexuch BogoOpOIa.
[lepmanranar kanus.
IIutseBas cona.
[ToBapeHHas cob.
Caxapo3a.
VYraekuchnsli ras.
VYKcycHas KUCIoTa.
OTUIOBBIN CIUPT

Tembl IPOeKTHBIX paboT
1. IlepcnieKTUBBI Pa3BUTHS XUMUH.
2. V3 ucropun XUMHH.



3. TkaHu: IPOILIOE U HACTOSALIEE.

4. Yto MBI 3HaeM O BemiecTBe?

5. ITacnopt amementa Ne.. ..

6. Cka3anus 00 OJTHOM BEIIECTBE.

7. VcTopusi CIIMYKHU.

8. Bona B kocMmoce.

9. Xumus — nmosap3a uiu Bpe. Pe3yapTar comuoornaeckoro onpoca.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

JKu3Hb — B3aUMOICHCTBUE MEXAY MOJIEKYJIaMH.
X¥UMHS U BUPTYaJIbHBIN MUD.

BemecTBa Ha 3emiie U B KOCMOCE;

Hcropus OTKpBITUS XUMUYECKOTO A1eMeHTa Ne.. ..
CamMblii IepBbIii XUMUUYECKUN JIEMEHT.

OT anxuMuU K HaCTOSIIEH XUMUU.

[TaMATHUKN UCTOPUH U APXUTEKTYPHI B MPOMBIILIEHHBIX TOPOJaX.
XHUMUS U HCKYCCTBO.

Mertanibsl B UCKYCCTBE.

Mapmonus xumuyeckux Gopmyit.

Koe-uro 0 3epkanax.

Nmeet 11 Boga namsTh?

Crexia — XaMeJIeOHBI.

®dotorpadust 1 XuMus.

boii moxxuparensiM MeTauIoB.

Pexnama: 10CTOBEPHOCTH C MO3UIIMU XUMUHU.



