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LITosicuurenbuas 3anucka

PaBoyast nporpamma yueGroro npeaMera «Beenenue B xumuion s 7 kiaccop COCTaBJIEHA Ha OCHORBE
(esiepansioro rocymaperseHHoro 00Opa3oBaTENHOTO CTAHAAPTA OCHOBHOIO obLero ofpazosauus, yrisep-
Azennoro Muno6puaayku PO | Hporpammbl 1o xumni O. C. abpuensna (O, C, ['abpuenan, I'. A. [umapena
«lIporpamma kypea xumuu s 7 KJaccay),

YueOHo-MeTouYecKui KoMIIeKe:
Fabpuensn O.C. Xumust. Beoaupii Kype. 7 xknace: yue6. [Toco6ue/ O.C., ["abpuensu, U.I'. Ocr-
poymos, A.K. AxneOuuun, — M.: Hpoda, 2013.

2. Tabpuensin O.C. Meroanueckoe nocobue K fiponenesruieckomy kypey O.C. Fabpuensua, U.1°,
Octpoymosa, A.K. Axe6unnna « Xumus. BBonmeiit kype. 7 knmace»: metonmueckoe nocodue/
O.C. T'abpuensn, I".A., [Innapesa. — M.: Ipoda,

Mecto npenmera «Baesienne B XuMuioy B y4eOHOM I11aHe

B coorsercTBy ¢ Genepanmsubv GasucHbn Y4eOHBIM TIAHOM TS CpeIHero 06Inero o6pa3oBaHus U B COOT-

BETCTBHM ¢ y4eOHbM rmaHom MBOVY T, Hpkyreka COLL Ne 50 mu1g 7 wacea PaHHEH POGHUIM3ALUT Me1/1-

HHHCKOH HAMNPaBICHHOCTH porpamMma PAaCCIHTaHa Ha NpenoJaBatye BBOAHOIO Kypca XUMHH B 00beme | e

B HENEmOo (344, 32 rOJ1 H3ydeHus).

B ToM 4mCre - 6 IPaKTHYeCKUX 3aHITHii,

[locrpoenne yueuoro COACPIKAHUS Kypea OCYLIECTBIIAETCS [OCIEA0BATELHO OT of1uero k yactHoMy
¢ yuCTOM peau3alny BHy TPHIIPEIMETHDIX METaIpPEe/IMETHBIX CBSI3EH,

B ocHoBy nonoskeno B3auMoneiictaue HAyIHOTO, IyMaHHCTHYECKOT0,aKCHOIOrHYECKOT 0, KYJIBTYPO-
JIOTHYCCKOr0, IMYHOCTHO-AESTEIEHOCTHOTO, NIPaKTHKO-OPHEHTHPOBAHHOTO, HCTOPUKO-IPOOJIEMHOT0, HHTElPa-
TABHOTO, KOMIIETEHTHOCTHOTO TTOAX0/I0B. Takoe HOCTPOCHHE MPOrpaMMBbI COXPAHSIET JTYUIITHE TPATHIK B 110-
Jiatie yuebHOro Marepuana ¢ ocTeeH M YCJIOIKHEHHEM YPOBHSI €10 H3JI05KEHHMS! B COOTBETCTBUM ¢ BO3PACTOM

yaauxest. OHo npennosaraer focnenoparesbHoe (hopMUpoRanue u Pa3BUTHE OCHOBOIIOJIATAIOLINX X MM c-
CIHX [OHATHE ¢ 7 1o 9 Kiace.

.

DopMbI KOHTPOJISI KayecTBA 00yueHus

Peanusauus Mexanmsma onenxu YPOBHS 00y4eHHOCTH mpejmonaraer CUCTeMAaTU3alHI0 U 0606-
HICHHC 3HAHMH, 3aKperyIeHHe yMeHuit HABBIKOB; TIPOBEPKY YPOBHSI yCBOCHHMS 3HAHWH I OBJIAZIEH US|
YMCHIIMA M HABBIKAMY, 3aJaHHBIMH Kak [MTAHUPYCMbIE MPEIMETHBIE PE3YIIBTAThl OCBOEHHUS yuebHoIo
pejnera,

JL1s kouTpons ypoBHs nocTuwsxenuis OOYHAIOIMXCS UCTIONB3YIOTCS TaKue BUZBI KOHTPOJISI KaK
HPCABAPUTCIbHBIH, TEKYUIMH, TEMATHYECKUH, HTOrOBLIH KOHTPOJIb; (hPOPMBI KOHTPOJIS: KOHTPOJ/IbHAs pa-
Oota, nddepenunposannprii HHIMBUIYabHEIH [TMCBMEHHBIN Ormpoc, CaMOCTOSATENbHAS MPOBEPOUHAS
pabora, sKcrepuMeHTaIbHASI KOHTpOJIbHAs paboTa, TecTUpOBaHHue, JAUKTAHT, MUCbMEHHBIE JOMANIHUE 34-
AL KOMITBIOTEPHBIA KOHTPOMIb U T.11.), aHajIH3 TBOPYECKNX, HCCIICN0BATENBCKUX PaboT, pe3ynpTaTosn
PHIIOHCHIS IArHOCTHYECKUX 3a1aHuH Y4eGHOro 1ocoGus UK pabouelt TeTpaam.

Mot Texyiero Tematuueckoro KOHTPOJIS M OLICHKH 3HAHUM B CHCTeMe YPOKOB IpenycMOTpelil,
CONTPOIBHBIC paboThl. YueGHbIH npeamer 34BCPIIAIOT yPOKH, MO3BOJIAIOUINE OGOBIINTD U CHCTEMATHA -
POBATE 3HAHHUSL, A TAKKE IPUMEHHTH YMEeHuS, NPHOOPETEHHBIE TIPU H3YYEHHH BBOIHOLO Kypca XUMHUH,

IL. [lnaunpyembie npeamerupie PE3YILTATBI 0CBOCHHS y4eGHOr0 npeavera
' «Benenue B xumuro»

Yuenuk naywumen nonumame

AUMHHECKYI0 CUMBONUKY: 3HAKH XUMHUECKHUX SJIEMEHTOB, (DOPMYJIBI XUMHYECKIX BEILIECTB;

¢ BQIICHeNIMUE XUMUYECKIEe NOHANIUL: XUMHUYECKHH DIIEMEHT, aToM, MOJIEKYJIa, OTHOCUTENbHbIE
ATOMHAS ¥ MOJIEKYJISIPHASI MACCHL;

' OCHOGHbIE 3AKOHbI XUMUL: COXPAHEHHS MACCHI BEILECCTB, [TOCTOSIHCTBA COCTABA

HOTYTHT BO3MOKHOCTD HAYYHTHCSI

" HA3bI6amb! XMMUYECKHE DIIEMEHTHI, COEIMHEHHS;

© 00vACHAMD:! DU3NUECKUH CMBICT aTOMHOTO (IIOPSIAKOBOI0) HOMEPA XUMUUECKOrO JJIEMEHTA, 110~
MCPOB IPYNIBI M MIEPUOAA, K KOTOPBIM 3/IEMEHT NPHHAMUICIKUT B TIeproauyeckoit cucreme JI. V. Menie-
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ICCBA; 3aKOHOMEPHOCTH M3MEHEHHUSI CBOUCTB JJIEMEHTOB B IIpeJieaX MaJbIX IMEPHOJOB M IJIaBHBIX I10J-
Py,

* onpeodenamp: COCTAB BELIECTB 110 UX (opMyIiam;

* cocmaenams: GOPMYJIIbl HEOPraHHUYECKUX COEIUHEHHIT;

* 00pawiamoca ¢ XMMUYECKOH Mocy10# U 1abopaTopHbIM o0opyioBaHHEM;

* 6bIMUCIAMb: MACCOBYIO JIOJIIO XMMHUYECKOIO 3IEMEHTa M0 (opMyJie COeIUHEHNUS; MacCOBYIO J10-
‘11O BEIIECTBA B pacTBOPE; 0OBEMHYIO JIOJIO Ia3000pa3HOro BEIIECTBA B CMECH

HCIOJIB30BATH IPHOOPETEHHbIe 3HAHUS H YMEHHSI B IPAKTHYECKOH 1eSATeJIbHOCTH U M0BCe-
HCBHOM YKM3HM J1IS:

* Oe30macHOro oOpalleHust ¢ BEIEeCTBAMU H MaTePUATAMH;

* DKOJIOTHYECKH I'PaMOTHOIO MOBEICHUS B OKpYXKalolIei cpene;

* OLCHKH BJIMSAHHS XMMHYECKOI0 3arpsi3HEHUsT OKPY KArOIIeH Cpe/ibl Ha OPraHHU3M YeJIOBEKaA;

* KPUTHYECKOU OLEHKHM MH(POPMAIIHK O BEILECTBAX, HCIOJIb3yEMBIX B ObITY;

[IPUTOTOBJICHUS PACTBOPOB 3aJaHHON KOHIEHTPAIIUH

III. Conep:xkanne yuedHOro npeamera

(1 4 B Henemro; Beero 34 u.)

Tema 1. Xumus B uenrpe ecrecrsoznanus (11 v)

Xunwst kar wacme ecmecmeosuanus. Ipeovem xumuy. ECTecTBO3HAHME — KOMIUIEKC HAyK O npupoze. Hayku
» 1pupo/ie: pusKKa, Xumusl, Guosorust 1 reorpadust. [10J10KUTENBHOE H OTPUIIATEIBHOE BO3IEHCTBHE YeTOBeKa

1a TPUPOY.

Ipesver xivun. Tena n serectsa. CBOMCTBA BEILECTB KAk WX MHMBHIyaTbHbIe NpH3HAKH. CBOMCTBA
HCIIECTB KaK OCHOBA UX MPHUMEHEHHSI.

Memoov: usyuenus ecmecmeosnanus. HaGmoseHie Kak OCHOBHOH METOJ TO3HAHHS OKPY’KAIOLIEro
\HpA. YCIIoBHs TIPOBECHHs HabmmoseHust. ['HioTesa Kak IperiooKeHue, 00bACHSIONIee M Tpe/ICKA3bIBaAIO-
e TIpoTeKaHne HaOJTI0IaeMOro sIBIEHUs. DKCIepuMeHT. Jlabopatopust. DKCTIepUMEHT TaGOPATOPHEIA 1 J10-
viarui. Crioco0bl (PUKCHPOBaHKS pe3yIbTaToB dKcrepuMenTa. CTpOeHHe TIaMEHH CBEUH, CYXOrO FOPIOYEro,
CHIMPTOBKH.

Mooenuposanue. Moznem kak aGCTpakTHbIE KOITHHE H3y4aeMbIX 0OBEKTOB M IIPOLEcCOoB. Mojeu B
(prsike. DiekTpodopHas MalIMHA Kak abCTpakTHAs MOJENb MOJTHUM. Mozen B GHoJory. Brostornyeckue
MyJuDKH. Mozienmi B XMMIH: MaTepHaibHbIe (MOJIETH aTOMOB, MOJIEKYJI, KDUCTAJLIIOB, aNNapaToB H YCTAHOBOK) H
$HAKOBBIC (XUMHYECKHE CUMBOJIBI, XUMHYECKHE (POPMYJIBI K YPaBHEHHS).

Xumuveckas cumeonuxa. XumudecKie CUMBOJIBL. X HanMcaHue, IPOM3HOLICHHE 1 UH(pOpMAITHsL, KO-
10pyIo oHM HecyT. Xumuyeckne Gopmysibl. VX Hamucanue, nmpousHolleHHe W HH(MOPMALIS, KOTOPYIO OHHU
eeyt. Munexcee! u K03 QUIIHEHTEI.

Xuvust u husura. Y HUBEPCATBHBIH XapakTep NOJOKEHHH MOJIeKyIIPHO-KUHETHYECKOH TeopuH. [loHsTus
(UIOMY, «MOlIeKyJIay, «MOHy. KpucTtasyeckoe cocTosHue BemecTsa. Kprucrammueckue peleTky TBep/pIX Be-
eers. nddyzust. BpoyHoBckoe aBuxenue.

ATperarHoe COCTOsiHHE BelecTsa. ['a3000pasHble, JKHIKHE W TBEP/Ible BelecTna. Kpucrammyeckue u
aMop(HbIe TBEp/bIe BelecTBa. DU3HYECKHE U XUMUUECKHE SBIICHHS.

Xumus u 2eozpaghus. Teonoruueckoe CTpoeHre IUIAHETHI 3eMJIS: PO, MAHTHS, mutochepa. DnemMeHT-
UIbITT COCTAB IEONIOTMYECKUX COCTABHBIX YacTell IUIAHEeThl. MuHepaibl M TOpHBbIE TOpobl. MarMaruueckue
UCH/I0UHbIE (OPraHUYECKUE ¥ HEOPraHMYECKHE, B TOM YHCIIE M TOPIOYHE) TIOPOJIBL.

Xumus u 6uonoeus. XMMUUECKHH COCTAB KUBOI KIETKH: HEOpraHHueckue (Boja MHHEpaJIbHbIE
COJIN) U OpraHuyeckue (OeJIKHU, KUPbI, yIJIeBOIbl, BUTAMHHBI) BelecTsa. [IpocThie H CII0XKHbIE BELeCTRa, HX
pOJlb B JKM3HEACATEIIbHOCTH OpraHu3MOB. BHosiornyeckasi posib BojbI B %KUBOH KieTke. DoTtocunTes. Poib
\iopoduiia B ponecce GpoTocunTesa. bronoruueckoe 3HaueHHe )KUPOB, GENKOB, 3(HUPHBIX Macerl, yrieBo-
/OB 1 BHTAMHHOB JUTSl )KM3HEIEATEIEHOCTH OPraHu3MOB.

Kauecmeennvie peaxyuu 6 xuvuu. TIoHSTHE 0 KaYeCTBEHHBIX PEAKIMAX KAK O PEaKIHsX, BOCIIPUHH-
MACMBIX OPTaHOJICIITHICCKHU: € IIOMOLLIBIO 3pEHHS, CllyXa, 00OHHUS. AHaTnTHYecKui s¢dext. Onpenemnsemoe
|\ CHICCTBO M PEAKTHB Ha Hero. BO3MOKHOCTL M3MEHEHHs KX POJIH Ha [IPOTHBOTONOKHYIO.
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Hemoncrpanun. 1. Komnekims pasHbIx Tes u3 01HOro BCIIECTBA MJI MaTepuaia (Harpumep, 1adopa-
TOpHas N0Cy1a U3 cTeka). 2. Komekuus pasamansix e umm (ororpadmii Ten uz amomunus s WJLTIOCTPA-
LMK MICU «CBOMCTBA — IIPHUMEHEHHEY. 3- YueOGHoe o0opyoBaHKeE, HCIIONB3YEMOE TIPH H3YUeHHH buznin,
Ouonoruu, reorpaduu 1 Xumuw. 4. OnexTpodopHas MammHa B aeicTBUM. 5. ["eorpaduueckue Moemu (110~
Oyc, kapra). 6. Buonoruueckue mMoesu (MyJISDKM OPraHOB M CHCTEM OPraHOB PACTEHHH, KHBOTHBIX H tIc-
joBeka).7. OusMueckue 1 XUMHUYECKUe MOJICIH aTOMOB, MOJIEKYJT BEIIECTB U MX KPHCTAILTHYECKHMX PEIeTOk. 8.
OO6beMHBIE U II1ApOCTEPIKHEBBIE MOJIEIH MOJICKYJT BOJIBL, YTJICKHCIIOTO ¥ CEPHUCTOrO ra3os, MeTana. 9- Paciipo-
CTPaHCHHE 3ariaxa OJEKOJIOHa, yXOB WIH JI€3010paHTa Kak rpouece Anddysuu. 10. O6pa3subl TBEPALIX Be-
LIECTB KPUCTAILTHYECKOro cTpoetHst. 11. Mozem kpucramueckux perierok. 12, Tpu arperarubix coctositis
Boztel. 13. IlepenuBanue yriekucioro rasa B craka, YPaBHOBELICHHBIN Ha Becax. 14. Kosiekims kpycraiim-
HYECKUX M aMOP(HBIX BEIECTB U M3/eNuit U3 Hux. 15. Koekims MHHEPAJIOB (JIa3ypUT, KOPYH, XaJIbKOI1i1-
pur, quroopur, ramr). 16. Komexius ropasix NOPOJ (IPaHHUT, Pa3IMUHbIe HOPMBI KaNBLIHTA - MeJI, Mpamop,
n3BecTHsIK). 17. Kostekims ropiounx uckonaeMprx (He(Th, KaMEHHBIH yrob, cnanmel, Topd). 18. Criupro-
Bas IKCTPAKLKs XJIOPopHIUIa 13 3eNeHbIX TUCTheB. 19. TIpokamiBarue cyxoit 3enennu pacTeHuit B Mydenioii
TICUH JULSL KOTMYECTBEHHOIO ONpPENIENIEHNs] MUHEPAbHBIX BellecTB B HuX. 20. Kayecrsennas peaKLust Ha Kic-
nopon. 21. KauecTBeHHas peakiis Ha YIIIeKUCIbIH ras. 22. KadecTsennas peaKItKst Ha U3BECTKOBYIO BO/IY.

Jlabopatopubie onbiTel. 1. Onucanue CBOHCTB KUCIIOPOJIa, YKCYCHOW KMCIIOTBI, aIOMHHHS. .
Crpoenne miuameHu cBeun (CHPTOBKH, cyxoro roproyero). 3. Habmonenue 6poyHOBCKOro JBHKEHMS 1a-
CTHYCK YEPHOH TYIIHM II0J MHKPOCKOIOM. 4. V3yueHHe rpaHnTa ¢ MOMOIIBIO YBEIIMUUTENBHOTO CTEK/1d. 5.
OGHapy»xeHHe JKupa B ceMeHaX MOJCONHEUHHKA U rpenkoro opexa. 6. OOHapyskeHue 3PUPHBIX Mace!
anejbCHHOBO# Kopke. 7. OGHapyxeHue kpaxMana u Henka (K/IEHKOBUHBI) B MIICHHIHON MyKe. 8. OBHapyic-
HHE YIJICKUCIIOTO T'a3a B BBIIBIXAEMOM BO3JIyX€ C MOMOILBIO H3BECTKOBOM BOIbL.

Jlomamnuii sxcniepument. 1. Msrortossenue mozereii MOJIEKYJT U3 TUIacTHiMHa. 2. Jlnddysust nonon
lIcpMaHranara Kanus B Boe.3. Msyuenue ckopoctu muddysun aspososeit. 4. Jubdyszust caxapa B Bojic. 5.
OmbITHI ¢ MyCTO# 3aKPBITO TLTACTUKOBO OyTbUIKOH. 6. KommuecTenHOE ONPEICIICHUE COJEPKAHUS BO/ (1] B
CBEXKEH 3eneHn. 7. BzaumoseiicTBrue ackopGMHOBON KHCIIOTHI ¢ HOIOM. 8. M3yueHne cocraBa MmogmBHTAMIIION
U3 IoMalHeR antedku. 9- OGHapysKeHHe Kpaxmana B IPOAYKTax HTAHHSL.

IpakTHyeckas pa6ora 1. 3HakOMCTBO ¢ nabopaTtopueiM o6opynoBanuem. [IpaBuia Gezonaciio-
CTH TP padOTE B XMMUYECKOM KaGHHETe (Tabopatopuw).

IpakTyeckas pabora 2. Ha6mosenue 3a TopsIIeH CBEYOH. Y CTpoicTBO crmproBky. [TpaBuma paGorhs
C HarpeBaTeIbHBIMH PUOOPAMH.

Tema 2.
MaremaTuueckue pacuerst B xumuu (9 )

Omnocumensivle amommas u moaexynspras maccoi. TIoHSTHE 06 OTHOCHTEIBHBIX ATOMHOM H MOJIEKY-
JIPHOH Maccax Ha OCHOBE BOJOPOIHON eauHHMIIBL OmNpe/ieneHie OTHOCHTEMHOR aTOMHOMN MACChl Mo~
CKUX 5JIEMCHTOB 110 NEPUOANYECKOH Tabiuue. HaxoxaeHue no GpopMysie BelecTBa OTHOCHTEBHOI M O-
JIEKYJIAPHON MACChI KAK CYMMbl OTHOCHTEJIbHBIX aTOMHBIX MACC COCTABISIONMX BEIIECTBO XUMHUCCKIX
3JIEMEHTOB.

Maccosas dora xumuuecrkozo snemenma 6 crosicrom sewecmee. TIonsiTie 0 MaccOBOI 10Je -(W) Xumu-
HCCKOTO JJIEMEHTA B CIIOXKHOM BEILECTBE U e¢ pacyeT 1o Gopmyiie Bemectsa. Haxoxienue Gpopmysis Betectsa
10 3HAYCHASM MACCOBBIX JI0JIeH 00Pa3yIOLIMX €ro NEMEHTOB (ULl 2-9aCOBOTO M3yUeHHs! Kypea).

Yucmuie eewgecmsa u cvecu. TloHsTHe 0 UMCTOM BerecTBe U cMecH. Cmecu razoo0pasHble (BO3/1yX,
IIPUPOJIHBIH ra3), JKuaKue (HedTh) 1 TBep/ble (TOPHBIE OPOIBI, KYIMHAPHBIE CMECH, CHHTETHUECKHE MOIOILIIC
cpenctsa). CMecH rOMOT€HHBIE U TeTepOreHHBIE,

Obvemnas dons. komnonenma 2az060il cvecy. Tlonstre 06 0GBEMHOMN 107e () KOMIIOHEHTA TFa30B01]
cmecr. CoctaB Bo3ztyxa M IIPUPOIHOTO rasa. Pacuer oGbeMa KOMITOHEHTA ra30BOH CMECH [0 €ro 0GbeMioi
J1071e, ¥ Ha00OPOT.

Maccosasn oors sewsecmsa 6 pacmeope. TIoHsiTHe 0 MaccoBoi 11071€ (W) BelecTra B pacTBOpe. Pactro-
pHTEL ¥ PACTBOPEHHOE BEIIECTBO. Pacyer Macchl pacTBOPEHHOTO BEIIECTBA [0 MACCE PacTBOPA U MACCOBOI|
J10JIe€ PaCTBOPEHHOI'O BEIIECTBA U JPYTHUE PACUETHI C UCIIOIBL30BAHUEM YTHUX MTOHSTHHA.

Maccosasn oons npumeceil. IToHsITHE O YMCTOM BELIECTBE M TPUMECH. MaccoBas 107151 (W) mpUMcc
B 0Opasue ucxonHoro BemectBa. OCHOBHOE BelleCcTBO. PacueT Macchl OCHOBHOIO BEIECTBA MO MACCe
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BCILCCTBA, COJCPIKALETO ONPEICICHHYIO MaCCOBYIO JI0JII0 IIPUMECEH, U IPYTHe pacyeThl ¢ UCII0Ib30Ba-
ITMEM DTHX [TOHSATHUH.

Aemoncrpaunn. 1. Munepansl kynput u TeHopurt. 2. Oxcun prytu(Il). 3. Komnekiuu pasany-
[[BIX BHJIOB MPaMoOpa M H3/e/IHH (WM WILTIOCTpauui u3fenuit) u3 Hero. 4. CMech peyHOro U CaxapHOTo
neexa u ux pasznenenue. 5. Komnekuusa «Hedrs n Heprenpoayktey. 6. Komutekius GbITOBBIX cMmeceit
{KYJIMHAPHBIC CMECH, CHHTCTHYCCKUE MOIOIIME CPEICTBA, IaMITyHH, HAITUTKA M Jp.). 7. Jluarpamma 005-
SMIOro cocraBa Bo3ayxa, 8. Jluarpamma 00beMHOro cocraBa IMpUpoAHOro rasa. 9- [purorosnenue pac-
I'BOpa ¢ 3aJlaHHBIMKM MAcCOM M MacCoOBOM Jl0/1el pacTBOpeHHOro Beuectsa. 10. OGpasisl BelecTs 1 Ma-
CpralioB, COAEPIKALIMX OIPEAETICHHYIO OO0 TPHMECEH.

Momamunii sxcnepument. 1. Vzyuenue cocraBa OBITOBBIX KYJIHHAPHBIX H XO3SHCTBEHHBIX
CMECeH 1o dTHKeTKaM. 2. [IpHrotosieHue pacTBopa COJIM, pacueT MacCoBO J0JH PacTBOPEHHOIO Be-
[ICCTBA U ONBITHI C MOJy4eHHBIM pacTBOPOM. 3- M3ydyenune cocraBa HEKOTOPHIX OBITOBBIX M (hapma-
IEBTHYECKUX IPENapaToB, COACPIKAIIUX OIPEACICHHYIO OO IPUMECEH, I10 UX ITUKETKaM.

[Tpakriyeckast paGora 3. [Ipurotopienne pacTBOpa ¢ 3aJaHHOM MaccoBOii nosieif pacTBOpeH-
{0r0 BELIECTRA.

Tema 3.

SIssienus, npoucxoasimue ¢ Bemecrsamu (11 4)

Pasoenenue cyeceu. Tlonstue o pasjeneHnn cMecel 1 04HCTKe BellecTB. HekoTopsle mpocTeii-
e crnocoObl pasjiesieHns cMeceii: mpocerBaHue, pasjielieHue cMecell MarHUTOM, OTCTanBaHUe, JeKaH-
rallisl, UCHTPU(YTUPOBAHKE, pas/ieIeHue ¢ MOMOIIBIO ACIUTEIbHON BOPOHKH.

Dunemposanue. PunbTpoBaHue B TabOPaTOpHH, OBITY H Ha IPOM3BOACTBE. DUIBLTPAT.

Aocopbyus. Tlonstue o6 ancopbuuu u aacopOeHTaX. AKTHBHPOBAHHBINA YToNIb KaK BayKHe N i
WIcOpOeHT, ero HCMOoIb30BaHue B ObITY, HA IPOM3BOJCTBE U B BOCHHOM JeJe. Y CTPOHCTBO IPOTHBO-
rasa.

Hucmunisiyus, kpucmaniusayus u evinapusanue. JIMCTHIIIANMSA KaK MPOIECC BBIICICHHUS Be-
eeTBa U3 KMJKOH cMecH. JMCTHIUIMPOBaHHAs Boja U 0biacTu ee npuMmeHeHus. [leperonka HedTu.
ledrenpoaykrsl. @pakiMOHHAs EPEroHKa KUAKOrO Bo3ayxa. KpucTasiuzanus u BhlIapuBaHHe B Ja-
DOPATOPUH (KPUCTAIUTM3ATOPE! M (pappOpOBBIE YAIIKH IS BHIIAPUBAHUS) H TIPUPOJIE.

Xumuueckue peakyuu. TIoHATHE O XHMHYECKO peakny KaK MPOIECCe MPeBPaIleHHs OJHHX
HCILCCTB B APYTHE. Y CIOBHS TEYEHUS U NPEKPAICHUS XHMUYECKUX PEaKIUii.

[pusnaku xumuveckux peaxyuil. VI3MeneHue 1BeTa, BbIIaJeHUE 0CAJIKa, PACTBOPEHHE OCA/-
Nd. BRIJICJICHHE rra3a.

Jdemoncrpanuu. 1. [lpocenBanne cMecH MyKHM M caxapHoro mecka. 2. Pasjmenenue cmecu
lOPOLIKOB Cephl U JKeJie3a. 3. Paszjesnenne cMecH MOpoOIIKOB cephl U necka. 4. Pa3nenenue cmecu Bo-
LI 1 PaCTUTENILHOTO Macja ¢ IOMOLIBIO JIeTUTe/IbHON BOPOHKH. 5. LlenTpudyruposanue. 6. ®unbTpo-
sanne. 7. PecripaTopHble Macku U MapJieBble NOBS3KH. 8. AJXCOpOLHOHHBIE CBOACTBA aKTHBHPOBAH-
ioro yrst. 9. CHJIMKaresib W €ro NpuMeHeHue B ObITY | JIerkoii npombimiennocty. 10. [Ipotusoras u
cro yerpoerso. 11. TTosyyenue nUCTUIIHPOBAHHOM BOJBI C IIOMOMIBIO 1a6OPATOPHOHN YCTAHOBKH
U1 neperonku kuakocred. 12, Komnekuus «HedTs u Heprenponykre». 13. Paznenenue cmecu
'[CpMaHraHaTta v JMXpoMaTa Kallus CHocobom Kpucramusanuu. 14. B3aumomeHcTBHE MOPOIIKOB
/cricsa nocepel pu HarpesaHuu. 15. Tlosydyenne yriekucsioro rasa B3anMOAEHCTBHEM MpaMopa ¢
KUCIOTOH W OOHApY)KEHHE €ro ¢ MOMOIIBIO M3BECTKOBOM Bobl 16. KatanuThueckoe pasioxkenue
llepoKcHia BOJOPOaa (KaTallu3aTop — JHOKCHI Mapranua). 17. ®epMeHTaTHBHOE pa3iIokeHHE
liCpOKCHAa BOJOPOZA € NMOMOMIBIO Kartal a3bl. 18. KuCIOTHBIH OrHeTyuIuTes b, €ro ycTpoicTBO H
HIpHHLALN IeHeTBUs. 19. Peakuus HeHTpalmM3aluy OKpameHHOro (eHondTalenHoM pacTBOpa ILIEN0YH
rucsiotoit. 20. BsaumonelcTBHe pacTBOPOB NepMaHraHaTa U JUXpoMaTa Kajus ¢ pacTBOPOM CyJIb-
(yura natpus. 21. Ilony4yenne ocanxa rugpoxcuna meau (I1) umu rugpokcuna xenesa(lll) peaknueit
oOvena. 22, PacTBOpeHME MOJTYyYEHHBIX OCAJKOB TMAPOKCHIOB META/IOB B KHCjoTe. 23. [Tonyue-
JHHC VITICKUCIIOT0 ra3a B3auMOICHCTBHEM pacTBOpa kapOoHaTa HATPHsl ¢ KUCIOTOI.

Jlaboparopuble onbiTel. 1. U3rotosnenne GpuibTpa U3 QUiIbTPOBANBHON GyMarn win OyMax-
o canderku. 2. M3yueHne ycTpoicTBa 3a)KUralIKi U €e I1JIaMEHH.

Aomamnuii sxecnepument. 1. PasjeneHne cMecu cyXoro Mojoka H pedHOro mecka. 2. Msro-
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TOBJICHHE MapJIEBOM MOBA3KHM KaK CPEACTBA HHIMBUIYAIbHON 3aIUThI B NEPHOJ SMUIEMUH TPHIIIIA. 3.
OtcrauBanye B3BECH MOPOIIKA JUIS YHCTKHU NOCYIbI B BOJE U ee feKaHTauus. 4. AncopOuus akTupyi -
POBAHHBIM YTJIEM KPACALINX BELIECTB MENCU-KOJBL 5. Ancopbums KYKYPY3HBIMHU TaJOYKaMH [1apon
Maxy4nx BeumecTB. 6. M3yueHne cocTaBa M NMPHMEHEHHS CHHTETHYECKUX MOIOIIUX CPEJICTB, COJIE]-
KalIUX SH3UMBIL 7. Pa3jioeHHe CMeCH MUTHEBOH COIbI H CaxapHOHW MyJpsl MPH HarpeBaHuu. 8. Pac-
TBOpeHue B Boje Tabnetku acnupuna YIICA. 9. [IpHroToBIeHHE H3BECTKOBOM BOJBI M ONBITHI C MEii,
10. BsaumoneiictBie pacTBOpa mepManraHata Kaams c aACKOPOMHOBOU KHCIIOTOH.

IIpakTHyeckas pa6ora 4 (nomamuuii 9KCIEPUMEHT). BrIpamuBanue KpucTamIoB Colm.

IIpakTnyeckas pa6ora 5. Ouncrka IIOBAPEHHOU COJIH.

IIpakTnyeckas pa6ora 6 (1omamuuii skenepuMenT). Kopposus merannos.

Tema 4.

Pacckasel o xumuu (4y)

Vuenuuecrasn kongepenyus « Buioarowuecs pycckue yuenvle-xumuxuy. Xu3ub U 1eTeNbHOCT |,
M. B. Jlomonocosa, JI. . Menzeineesa, A. M. bytieposa.

Konxype coobwenuii yuawuxcs « Moe niobumoe seujecmeor. OTKPBITHE, MOJYUEHHE U 3HAYCH 10
BBIOPAHHBIX yUYaIl[MMHUCS BEIECTB.

Konxype yuenuueckux npoexmos. ViccnenoBanus B 061aCTH XHMHUECKHX peakuuit: gorocun-
TC3, TOPCHUE 1 MEITICHHOE OKHMCIIEHHE, KOPPO3UsI METaJIOB U CIIOCOGHI 3alUTHI OT Hee, JApYyrue peax-
[IMH, BEIOpAaHHBIC YYaIIUMHUCH.

DOpMEI OpraHH3aluK YUeOHBIX 3aHSITHI:

[Ipu opramusamun oGpasosarensHoro mpomecca HCIIONB3YETCsl CIEAYIOAsl CHCTEMA YPOKOR:
YpOK — JIeKIust - u3naraercs 3HaYHTEIbHAS YacTh TEOPETUYECKOr0 Marepuasa U3yuyaeMoi TeMBI.

KoMOuHMpOBaHHBIH  ypok - IpemmonaraeT  BHITIOTHEHHE paboT M 3amaHMii  pasHOro BuA.
YPpok — KOHTpoJIbHAst paboTa - MPOBOAKTCS C LENBIO TUATHOCTHKH npo0esIoB 3HAHUM, KOHTPOIIS YPOBHIS
00y4yeHHOCTH yUaluxcs, TPEHHUPOBKH TEXHHUKE TECTUPOBAH 113

Ypok — camocTosiTe b HAS PaboTa - TIpearaoTes pasHbIe BUJIbI CAMOCTOSITEILHBIX PaboT.
YPpoK — npakTHyeckas paboTa - IPOBOIUTCS C HENBI0 KOMILICKCHOTO IIPUMEHEHUSI 3HAHMIA.
OcHoBHbIE BH/IbI ydeGHOM JIeSTeBHOCTH 00y YatOnUXCs
XapakTepu3oBaTh HOBbIA LIKOILHBIA MPEAMET — XUMHIO, TOHSTHE XUMHS, 4TO OHa u3yuaer. [Tosiomxi-
TCJILHOE M OTPHLIATE/ILHOE BO3JICHCTBHE YeIOBeKa Ha pupoay. Knaccupuumposars Berectsa 1o 3a1aii-
HBIM [TPH3HAKaM.
Otnuyate Gusnyeckoe Teno o Bernectsa. [loHAMATh y4eOHyI0 3a1a4y ypoKa U CTPEMHTBCS €&
BBITIOJTHUTb.
DopMyIMpoBaTh MPOGIEMY U HAXOAUTH €é pernerne. OGOCHOBBIBATE B3AMMOCES3b XHMHUECKHX 1 u-
3UYCCKUX SBICHUH. AHATU3UPOBATh ABICHUS H HAXOAMTbH PA3THUMS MY (DH3MUECKUMU M XHMUC-
CKUMH SIBJICHUSMU. AHAIU3UPOBATH IIOJIyYeHHYIO MH(OpMauuioo. OTBeYaTh HA MTOTOBBIC BOIIPOCHI M
OLCHUBATH CBOM JOCTH)KCHHUS HA YPOKE: OCHOBHBIE YCIIOBHUS MIPOBEACHUS, HAOIIOICHHSI.
[IpoBoauth HabmoneHHE 32 06BexTaMu PaGorars ¢ nabopatopubM 06opynoBannem. CobaonaTh npasii-
Jla TEXHUKH 0€30MacHOCTH.
OpraHn30BBIBaTh M MJIAHUPOBATH Y4EOGHOE COTPYAHUUYECTBO C YUUTEIEM M OJIHOKIACCHHKAMIL,
[Ipeobpa3oBbiBaTh TeKCTOBYIO HH(DOPMALMIO B CXeMY U TaGJHIy. Y CTaHABIMBAT IPAHULBI COOCTBEH O~
ro 3HAHWS U HE3HAHHS
®opmynuposath NpobeMy U HaXOAUTh e€ peulenue. OpraHU30BBIBATH COTPYAHUYECTBO H B3AHMOII0-
MOIIIb.
Bb1iessith cyliecTBeHHbIe IPU3HAKH U CBONHCTBA OOBEKTOB, KJIACCH(PUIMPOBATH (BAKTHI, €/1aTh BBIBO,LbL.
IV. KanengapHo-TremaTH4yeckoe miiaHHpoOBaHue
TemaTHueckoe NJaHUpPOBaAHHE

TeMma KonuuectBo yacos

XMMHUS B IEHTPE €CTECTBO3HAHUS 11

MareMaTuka B XUMHUH 9




SIBIeHHs], TPOUCXOJISIIHE C BELIECTBAN 11

Pacckaspl 10 xuMuu 4

Kanenaapublii njian

TeMa ypoKa

KOppeKIHsI

I'naBa I. Xumus B IeHTpe eCcTECTBO3HAHUS

XUMHS KaK YacTh €CTECTBO3ZHAHUSI. HpeL[MeT XHUMHUH.

HabGmronenue u SKCIICPUMEHT KaK METOJbI U3YUYCHHS €CTECTBO3HAHUS U
XHUMHH,

[IpakTnueckas pabora Nel «3HakoMcTBO ¢ 1abopaTtopHbIM 060pYIOBa-
HueM. [IpaBuia TexHuku 6€30MaCHOCTH.»

IIpakrudeckas pabora Ne2 «HaGmozaenue 3a ropsiieii cBeqoit. Ycrpoii-
CTBO ¥ pab0Ta CIUPTOBKH.»

MoaenupoBanue.

XMMHUYECKHE 3HAKH B HOPMYIIEL.

Xumus ¥ Gpu3uka.

AFpeFaTHbIe COCTOSITHH S BCIICCTB.

Xumus u reorpadusi.

XUMUST 1 OHOJIOTHS.

KauecTBeHnHbIe PCaKIIMu B XUMHHU.

I'nasa Il.MaTemaTnka B xumuu (9 4.)

OTHocHTeNIbHAsSE aTOMHAs U MOJICKYJIApHas Macca.

MaccoBast 10715 J1eMEHTa B CJI0MKHOM BCIICCTBE.

YuCThIE BEIECTBA U CMECH.

OObeMHast 10J1s ra3a B CMECH.

MaccoBas 10151 BelecTBa B pacTBope.

[Ipaxtuyeckas pabora Ne3 «[Ipurorosienue pactopa ¢ 3aJaHHON Mac-
COBO# J10JICH pacTBOPEHHOrO BEIIECTBAY

MaccoBast 105151 TpUMeceH.

Perenue 3a1a4 u pra)KHeHHf/i 1o TeMe «MaremMaTHKa B XUMHUU»

Kontponenas padora Nel «MaTtemaTnka B XUMHIY»

Cnasa I11. SIBsienusi, npoucxoasimue ¢ semecrsamu, (11 )

Pasnenenune cmeceii. CriocoObl pasjeeHus cMecei.

QunbTpoBaHUeE.

Ancopbrusi.

JIucTuAIms.

OGcyskieHne pe3ynbTaToB MpaKTH4ecKkoi paGoThl Nod4 «BriparuBane
KPHCTAJLJIOB COJIN)

IIpakTryeckas pabora Ne5 «OuncTKa MoBapeHHOH COTH»

XUMHYECKUE PEAKIIUU. Y CIIOBHS IPOTEKAHUS XUMHYECKHX PEaKIIHil.

[Ipu3naky XUMHUYECKUX peaKiui.

OGcyox/enne pesyIbTaToB MPaKTHIECKOH paboThl Ne6 «M3yuerne po-
Liecca KOppo3uu KeJie3ay (JOMaIIHUHI ONBIT)

OGob1ueHne u aKTyanu3alus 3HAHHUHA 110 TeMe «SIBJEHHs IPOHCXOms-
III1€ C BEHIECTBAMHY




KonTposnbHas paGora Ne2 «SIsnenus MPOUCXOMASIIUE C BEIIECTBAMHM

I'1aga IV. Pacckassl no xumun (4 q)

VdyeHnnyeckast KOHQ)epeHI_II/I}I ((BbIHaIOI.HHeC}I PYCCKHE YUCHBIE-XUMHUKHU»

Konkypc coobmennit yuammxcst «Moe TOGUMOE XMMHIECKO® Belle-
CTBOY»

KoHkype yuennueckux nmpoeKkToB, MOCBAEHHBIH HCCICI0BAHAAM B 00-
JIaCTH XUMHUYECKHX pEaKkLUil.




