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HOACHUTEJBHASA 3AIINCKA

ITpu n3yuenun kypca «BBeneHrne B XUMHIO» ydalyecs NOIy4aroT olliee NpeacTaBiIeHne
0 HOBOM LIKOJIbHOM IIPEIMETE.

Cpenu mnpoOieM B HpenojJaBaHUMM XMMHUU HauOOJBIIME CIOXHOCTH [UId I€AaroroB
COCTAaBJISIOT JBE:

- IepBasl CIOKHOCTh 3aKJIIOYAETCSl B 3HAYUTEIIBHOM NEperpy3Ke Kypca XMMHH OCHOBHOH
LIKOJIBI B CBSA3U C IEPEXOJOM Ha KOHLEHTPUYECKYIO CUCTEMY. VIHTEHCUBHOCTBH NPOXOKIACHUS
MaTepuanga B 8-M KJacce€ HE II03BOJISET CO3JaTh YCIOBHSA JJIS Pa3BUTHs IIO3HABATEILHOTO
UHTEpeca K NPeAMETY, AJIs TOCTEIIEHHOTO YCBOCHHS CIOXKHBIX 0a30BBIX XUMHUYECKUX MOHSATHH.
He cnywaiiHo mo pe3yiabTaraM MOHUTOPHMHIA B paMKax (eaepanbHOro 3KCIEepUMEHTa I10
COBEPILIECHCTBOBAHUIO CTPYKTYPBI M COJEp:KaHUs OOIIEro oOpa3oBaHUsl ydalluecs Ha3bIBAIOT
XMMHIO B YHCJIE CaMbIX HEIIOOUMBIX ITPEIMETOB.

- BTOpasi mpobiemMa 3aKII04aeTcsi B COKpaIleHUH 00beMa 4acoB HA M3Y4YCHUE XMMHHU Ha
6a30BOM ypoBHE B cTapuieid npodmibHON mKkosie. OQHOro yaca B HEENI0 HEJOCTAaTOUYHO JaXke
Ui Oerioro 3HaKOMCTBA C OPraHMYECKHMMHM BEIIECTBAMH, COCTABJISIFOIIMMHU OCHOBY JKM3HU Ha
3emie. B 11-M knacce 3HauuTeNbHAsE YacTh Y4€OHOIO BPEMEHH PACXOJyeTcsl Ha MOBTOPEHHUE, a
TOYHEE, IOBTOPHOE MPOXO0KIEHUE OCHOBATEIBHO 3a0BITHIX MOHITHHA, TEOPUM U 3aKOHOB OOILIEH
XUMHH, PACCMOTPEHHBIX, HO HEJOCTaTOYHO IIPOYHO YCBOCHHBIX B OCHOBHOH ILIKOJIE.

Hauano cucreMHOro u3ydeHust XMMUH B 7-M KJIacCe IIO3BOJISET:

- YMEHBIUIUTh HUHTEHCUBHOCTb MTPOXOXKJIEHHs yUeOHOIro MaTepuaa B OCHOBHOM LIKOJIE;

- IOJIyYUTb BO3MOXHOCTB U3yuambv, a HE NPOXOOums 3TOT MaTepuan, UMETb Bpems s

0TpaOOTKH U KOPPEKLMHU 3HAHUN yJaluxcs;

- (hopmMHpoBaTh YCTOWUYMBBIN [103HABATENbHBIN UHTEPEC K MPEIAMETY;

- MHTErpUpOBaTh XUMHIO B CHUCTEMY €CTECTBEHHOHAYYHBbIX 3HAHUH i1 (HOpMUpPOBaHUS

XUMHYECKON KAPTUHBI MUPA KaK COCTAaBHOM 4aCTH €CTECTBEHHOHAYYHOU KapTUHBI.

Kypc XxuMun OCHOBHOM IIKOJIBI NIPEAJIAraeTcsl U3ydyaTh B JIBAa 3Tana: B CTaTUKE — COCTaB,
CTpoeHHue U (pu3HUYecKre CBOMCTBA BEIIECTB, U B JUHAMHUKE -- XUMUYECKHE CBOWCTBA BEIUIECTB,
00yCJIOBJIEHHBIE UX COCTAaBOM M CTpOE€HHEM. B 7-M Kiacce yyamuecst 3HakOMsTCS ¢ COCTaBOM U
KJaccu(UKaue BeUIecTB, PAaCCMATPUBAIOT CMECH BEIIECTB W UX COCTaB, M3y4arOT CIIOCOOBI
paszeneHus cMeceil Ha OCHOBE (PM3MUYECKUX CBOMCTB 0Opa3yrOUIMX 3TH CMECH KOMIIOHEHTOB.
TakuM oOpa3oMm, Kypc XUMHUHM 7-TO Kjacca peaju3yeT 3HAuMWTElIbHYI0 4acTh IEPBOr0 3Tamna
U3Yy4YEeHUS LIKOIbHOW TUCLHUILINHEIL.

Kypc mnocrpoen Ha wnaee pealn3anuy MEXKIPEAMETHBIX CBSI3€d XUMHUU C JIpPYrUMHU
€CTECTBEHHBIMH JTUCIMIIIIMHAMH, BBEIEHHBIMU B 00y4YeHHE paHee WM NapajljiesbHO ¢ XUMUel, a
IIOTOMY IIO3BOJIIET aKTyaJIU3UpPOBAaTh XMMHUYECKUE 3HAHUS YYAIIHUXCS, MOJYyYEHHBIE HA YPOKax
OpUPOJIOBEICHUsA, Ouosoruu, reorpaduu, GU3MKKW U JAPYyruX HayK o npupone. B pesyibrare
YMEHBIIAETCS ITICUXOJIOTMYECKas Harpy3ska Ha y4allMxcs C IOSIBJIEHHUEM HOBBIX IPEAMETOB.
Takum o6pazom, (opMmupyercs NOHMMaHME OO0 HHTETpUpPYIOIIEH pPONM XHUMHUU B CHCTEME
€CTECTBEHHBIX HAyK, 3HAYMMOCTH 3TOr0 INpEeIMeTa Ui YCIEIIHOTO OCBOEHHUS CMEXHBIX
JUCUMIUIMH. B KOHeyHOM cuere Takas MEXIpeIMEeTHas MHTErpanus CrnocoOCTBYeT
(GOpMHUPOBAHHIO €IUHON €CTECTBEHHOHAYYHOM KapTHHbI MHpa YXKe€ Ha HadaJbHOM »JTare
U3Y4YECHUS XUMUMU.

B cootBercTBUM ¢ TpeGOBaHUSIMH IOCYIapCTBEHHOIO0 00pa30BaTEeNbHOrO CTaHAApTa B Kypce
MIOAYEPKUBACTCSA, 4YTO XMMHUS — Hayka OJKcnepumeHTanbHas. llostomy B 7-oM Kitacce
paccMaTpUBAIOTCS TaKHE METOJIOJIOTUYECKUE TOHATHS y4eOHOro mpeaMeTa, Kak SKCIIEPHUMEHT,
HaOJI0IeHNe, U3MEPEHNE, OMMCaHuE, MOJICTUPOBAHUE, THIIOTE3a, BHIBOJ.

[IpennoxeHHbIH Kypc Kak B TEOpETHYECKOM, Tak M B (haKTUYECKOM CBOeH dacTu
[IPAaKTUKOOPUEHTUPOBAH: BCE IIOHATHs, 3aKOHBI U TEOPUH, a TAK)KE BAXKHEWILIME IPOLECCHI,
BEILIECTBA U MAaTEPHUAJIbI TAIOTCS B IUIAHE MX NMPAKTUYECKOIO 3HAYEHHUs], IPUMEHEHUS BEIIECTB B
MIOBCEHEBHOM KU3HU U UX POJIM B )KMBOM U HEKUBOU IIPUPOLE.

3HaHUsI, TOJTy4yaeMble YUalIUMUICS Ha 3TOM dTare 00y4deHHUs, CyXaT PelIeHHIO 3a/1a4u
(opMHpOBaHUs y IKOJIBHUKOB IEPBOHAYATILHOTO, 1IEJIOCTHOTO MPEICTaBIeHus 0 Mupe. B



pe3yJbTaTe NPONEIeBTUYECKON TOATOTOBKH 110 XMMUH YJalllUeCs JOJKHBI TOTY4YUTh
IIPEICTABIIEHNS O COCTaBE BEILECTBA, & TAK)KE IEPBOHAYAIBHBIEC CBEICHUS O XUMHUYECKUX
AIIEMEHTAaX, UX CUMBOJIAX, XUMHUECKUX (hOpMYJIax, MPOCTHIX U CIIOKHBIX BellecTBax. Spkue
(bakThl U3 UCTOPUU OTKPHITHI XUMHUYECKHX 3JIEMEHTOB, ITOMCKa CIIOCOO0B CO3/1aHUS HOBBIX
COCMHEHUH, HEM3BECTHBIX IPUPOE, CBEICHHUS O HEOOBIUHBIX CBOHCTBAX OOBIYHBIX BEILECTB U
pasrajka Npu4uH NPOsIBICHUS UX yIUBUTEIbHBIX CBOMCTB — BCE 3TO BBI3BIBAET UHTEPEC Y
yuanuxcs. MHTepec K XMMUM BO3HUKAET U B TOM Clly4ae, KOI1a yJalluecs MoJIyqyaroT
BO3MOKHOCTb CAMOCTOSATEIbHO BBINOJHATh XUMUYECKUM SKCIIEPUMEHT, IPOBOJIUTH
JabopaTOpHbIE UCCIIEAOBAHUS, TPUOOPETas yMEHUS U HABBIKU PaOOThI C XUMHUYECKOH MOCYI0H,
peaKkTHUBaMHU.

3HAKOMCTBO YYalllUXCs C 3TUMHU BOIPOCAMH [1O3BOJIUT B CUCTEMATUYECKOM KypCe XUMHUU
000CHOBAaHHO MEPENTH K pACCMOTPEHHUIO CBOMCTB BELIECTB M XUMUYECKHX SIBJICHUI B CBETE
YUEHUS O CTPOEHUU BEIIECTBA.

Coneprkanne Kypca “Benenne B XuMuio” OpUEHTHPOBAHO Ha 00€CIIeUeHNE MTOATOTOBKH
yUaIIUXCsl K U3YYEHUIO XUMUH B § KJ1acce BceX MpopuIIeH.

Pabouas mporpamma «BBemenue B XuMuio» pa3paboraHa Ha ocHoBe IIpumepHOit

pOrpaMMbl OCHOBHOT'O 001Iero odpa3zoBaHusi mo xumuu u Ilporpammel kypca XuMuu s 7
KJ1accoB 001eo0pa3zoBaTenbHbIX yupexaenuin aBTopoB O. C. I'abpuensna u WU.I'. OctpoymoBa

«Xumus. BBOIHBIN Kype».

[Tporpamma paccuntana Ha 1 yac B Henento, Bcero 34 yaca.

He.]'lb H3YYCHUS MMPONECACBTUIECCKOIO Kypca XuMHN:
NMOATOTOBUTH YUalIUXCA K U3YYCHHUIO yqe6H0r0 npeamMeTa «XUMUSA.
OcHoBHBIE 3aJa4YM H3YyYCHUS NMPONECACBTUICCKOIO Kypca XUMMM:

Gopmuposanue y yaaumxcs XMMUYECKONH KapTHUHBI MUpa KaK OPraHU4eCKON 4acTu ero
LEJIOCTHOW €CTECTBEHHOHAYYHOU KapTUHBI,

pazeumue TIO3HABATEILHBIX HHTEPECOB, HHTEIIEKTYAIBHBIX U TBOPUECKUX CITOCOOHOCTEH
y4aluxcs B MPOLECCE U3YUEHU UMY XMMUUYECKON HAyKH U €€ BKJIA/Ia B COBPEMEHHBIN Hay4YHO-
TEXHUYECKUU MPOrPeCC;

Gopmuposanue BaXXHEHIINX JTOTMYECKUX OINEpallil MBIIUIEHUS (aHAIN3, CHHTE3, 0000I1eHHe,
KOHKpETH3alsl, CPaBHEHUE U JIp.) B IPOLIECCE TO3HAHUS CUCTEMbI BAXKHEUIITNX MOHITUH,
3aKOHOB ¥ TEOPUM O COCTaBe, CTPOCHUH U CBOMCTBAX XUMUYECKHUX BEILECTB;

socnumanue yOeXIeHHOCTH B TOM, YTO IIPUMEHEHUE MOJIy4YE€HHBIX 3HAaHUI U YMEHUH 110 XUMHUHU
ABJIIETCS O0BEKTUBHOM HEOOXOIMMOCTBIO /17151 O€3011acHOM paboThI C BEIIECTBaMU U
MaTepuaiamMy B ObITY M Ha IPOU3BO/JICTBE;

npoexmuposanue u peanuzayus BBITYCKHUKaMM OCHOBHOM IIKOJIBI IMYHOM 00pa3oBaTenbHON
TPaeKTOPUU: BBIOOD Mpodiiss 00ydeHHs B CTapIlel IKoJe WK MPo(ecCHOHATBHOTO
00pa30BaTENLHOTO YUPEKACHUS;

061a0enue KII0YEeBbIMA KOMITETEHIUSAMU (y4eOHO-T1I03HaBaTEIbHBIMU, HHPOPMAIIMOHHBIMH,
[IEHHOCTHO-CMBICIIOBBIMH, KOMMYHUKATUBHBIMHU ).

.JII/I‘-IHOCTHble, METANIPEAMETHBIC U IPEAMETHBIC PE3YJAbTATHI OCBOCHUA KOHKPETHOI'O
y4e0HOro nmpeamera



JlesiTenbHOCTh 00pa30BaTENBHOTO YUPEKICHHS B 00YUECHUH XUMUH J10JKHA ObITh HallpaBJieHa
Ha JIOCTIKEHHE 00yUYaIOIUMUCS CIIEAYIOIUX JUYHOCTHBIX pe3yJibTaTOB:

Vyamuiics TomKeH:

3HAMb U NOHUMAMb: OCHOBHBIE HCTOPUUECKUE COOBITHS, CBSI3aHHBIE C PA3BUTHEM XUMUM U
o011ecTBa; TOCTUKEHUS B 00JIACTH XMMHUU U KYJIbTYpHBIE TPAJAUIUH (B YACTHOCTH, HAY4YHbIC
TPaJULMK) CBOEH CTpaHbl; 0OLIEMUPOBbIE JOCTHKEHHS B 00J1aCTH XUMHUM; OCHOBBI 3J0POBOTO
o0pa3a >kKM3HH; paBUJjIa MOBEJACHUS B UpE3BbIUANHBIX CUTYALUAX, CBSI3aHHBIX C BO3JIEHCTBUEM
Pa3JINYHBIX BEIIECTB; COLMAIBHYIO 3HAUUMOCTb U CO/IepKaHue PO(peccuii, CBI3aHHbIX C
XUMHEN; OCHOBHBIE IIpaBa U 005A3aHHOCTH IPAKAaHUHA (B TOM YHCJIE Y4alllerocs), CBsI3aHHbIE C
JMYHOCTHBIM, IPO(ECCHOHAIBHBIM U )KU3HEHHBIM CaMOOTIPEACTICHHEM;

UCNBIMbIBAMY: YYBCTBO FOPAOCTH 33 POCCHUICKYIO XUMUYECKYIO HaYKy U YBaXKEHHE K UCTOPUU
€€ Pa3BUTHUSI; YBAKECHHE U MPUHATUE JOCTHXKCHUN XUMUU B MUPE; YBAXKEHUE K OKPYKAIOITUM
(ydamumcsi, y9uTeNsM, pOAUTENISM U JIp.) — YMETh CIyLIATh U CIBIIAThH MapTHEPa, IpU3HABaTh
IIPABO KaXKJO0r0 Ha COOCTBEHHOE MHEHHUE U IPUHUMATh PELLIEHUS C YUETOM MO3HULIMHA BCEX
YYaCTHUKOB; CAMOYBaXEHUE U SMOLIMOHAIBHO-TIOJIOKUTEIBHOE OTHOILIEHUE K ce0e;

NpU3HABAMb: LIEHHOCTb 3/10POBbsI (CBOETO U JPYTHX JIIO/IEH); HEOOXOAUMOCTh CAaMOBBIPAYKEHUS,
camopeayIn3aliu, COIMAIbHOr0 MPU3HAHUS;

oco3Haedms. TOTOBHOCTDb (I/IJ'II/I HCFOTOBHOCTL) K CaMOCTOSTCIbHBIM ITIOCTYIIKaAM U HeﬁCTBHHM,
MMPUHATHIO OTBETCTBCHHOCTH 3a UX PE3YJIbTAThbl; TOTOBHOCTDH (I/IJII/I HGFOTOBHOCTI)) OTKPBITO
BBIPpAXATb U OTCTAUBATHh CBOIO MO3UMIHUIO U KPUTHUYHO OTHOCUTHCS K CBOMM ITOCTYIIKAM;

nposiensams: 100pOKeIaTeIbHOCTh, JOBEPHE U BHUMATEILHOCTD K JIFOIIM, TOTOBHOCTD K
COTPYIHHYECTBY U IPY’KO€E, OKa3aHHIO MOMOIIH HYKIAFOIMUMCS B HEH; YCTOMYMBBIi
HO3HaBaTeJIBHbeI I/IHTepCC, I/IHI/IIII/IaTI/IBy u JIIO603H3.TCJIBHOCTB B I/I3yT-ICHI/II/I MI/Ipa BCIICCTB N
PEeaKIIuii; [eNeyCTPEMICHHOCTh U HACTOMYHUBOCTD B JIOCTH)KEHHH II€JICH, TOTOBHOCTh K
NPEOIOJICHHUIO TPYAHOCTEH; YOSKICHHOCTh B BO3MOYKHOCTH ITO3HAHMS TIPUPO/IBI,
HEOOXOIMMOCTH Pa3yMHOTO UCIIOJIb30BAHUS JOCTHKECHHI HAYKU M TEXHOJIOTUH JIJIsl pa3BUTHSI
o0111eCTBA;

YMemb: yCTaHABIUBATh CBSA3b MEXAY 1I€JIbI0 U3yYEHUS! XUMUU U TeM, JJI 4Yero oHa
OCYILECTBIIsICTCS (MOTUBAMH ); BBITOJIHATH IPOTHOCTHUYECKYIO CAMOOIIEHKY, PETYIUPYIOIIYIO
AKTHBHOCTbH JINYHOCTH Ha JTalle €€ BKIIOUEHHUS B HOBBIN BUJ J€ATEIbHOCTH, CBI3aHHBIN C
HAyaJIoM U3Y4YEHHUs1 HOBOTO yUe€OHOT0 MpeMeTa — XUMHH; BBIIOIHATh KOPPUTHPYIOLIYIO
CaMOOLIEHKY, 3aKJIIOYAIOIYIOCS B KOHTPOJIE 3a IPOLECCOM U3Y4YEeHUsI XUMUHU U BHECCHUN
HEOOXO/IMMBIX KOPPEKTUBOB, COOTBETCTBYIOIIMX 3TAllaM U Cloco0aM U3Y4eHUs Kypca XUMHH;
CTPOUTH JKU3HEHHBIE U NMPO(EeCCHOHATIBHBIE IIJIaHbl C YY4ETOM KOHKPETHBIX COLIMAIIBHO-
UCTOPUYECKHX, MTOJIMTUYECKUX U SIKOHOMUYECKHX YCIIOBHI; 0CO3HaBaTh COOCTBEHHBIE LIEHHOCTH
Y UX COOTBETCTBUE MPUHUMAEMBIM B KH3HU PELICHUSIM; BECTH JUAJIOT Ha OCHOBE PaBHOIIPABHBIX
OTHOLICHUH U B3aUMHOT'O YBA)KEHUS; BBIIEISTh HDABCTBEHHBIN aCIIEKT IIOBEIEHUS U COOTHOCUTh
MOCTYNKH (CBOU U APYTUX JIFOJIei1) U COOBITHSI C IPUHATHIMU 3THYECKUMHU HOPMaMH; B Ipeesax
CBOMX BO3MO>KHOCTEH NPOTUBOAEHCTBOBATE AEUCTBUSM U BIUSHUAM, IPEACTABISAIOIIUM YIPO3y
KHU3HH, 3/I0POBbIO U 6E30MaCHOCTH JIMYHOCTH U OOIECTBA.

MeTaHpeHMeTHLIMI/I pe3yjJbTaTaMi OCBOCHUS BBIITYCKHUKaMHU OCHOBHOMH IIKOJIBI mporpamMmaI
1O XUMHUU SABJIAKOTCA:

e  ONpEneNsITh IPOOIEMBI, T. €. YCTaHABIUBATH HECOOTBETCTBUE MEXKIY KEITAEMBIM H
NEUCTBUTEIHLHBIM,



e COCTaBJIATH CJIOXKHBIN IJIaH TCKCTA,
e BJIAaJCTh TAKUM BHAOM H3JI0KCHHUA TCKCTA, KaK IIOBCCTBOBAHUC,
e IIOA PYKOBOACTBOM YUHUTEIIA IIPOBOAUTE HETIOCPEACTBEHHOC Ha6J'IIOIIeHI/Ie;

e O]l PYKOBOJACTBOM YUUTEINsE OPOPMIISATH OTUET, BKIIOYAIONINI OMMCaHUE HAOIIOCHHUS, €TO
pE3yIbTaTOB, BHIBOJOB;

e  HCIIOJIb30BaTh TAKOM BUJ MBICIIEHHOT'O (M€aJIbHOT0) MOAEIMPOBAHNUS, KaK 3HAKOBOE
MoJIeJIMpOBaHuUE (Ha IpUMepe 3HAKOB XUMUYECKUX JIEMEHTOB, XMMUUYECKUX GopMyn);
UCTIOJIb30BaTh TAKOH BHJI MAaTEPUATBHOTO (IIPEIMETHOTO) MOJICITUPOBAHMS, KaK (hu3ndeckoe
MOJIEJIMPOBaHUE (HAa IPUMEPE MOEINPOBAHUS AaTOMOB U MOJIEKYII);

e TONYYaTh XMMUYECKYIO0 HHPOPMALIMIO U3 PA3THYHBIX HCTOYHUKOB;

e ompenensaTh OOBEKT U acleKT aHaJIu3a U CUHTE3a;

e OIpeneNsITh KOMIOHEHTbI OOBEKTa B COOTBETCTBUU C aCIIEKTOM aHajIM3a U CUHTE3a;
e  OCYILIECTBIISITh KAUECTBEHHOE U KOJIMUYECTBEHHOE OMMCAHNE KOMIIOHEHTOB O0BEKTa;
e  ONIpEIENITh OTHOLIEHUS 00bEKTa C APYTUMHU O0BEKTAMU;

e OHpCACIIATh CYHICCTBCHHLBIC IIPU3HAKU 00BeKTa.

HpenMeTHbIMI/I pe3yJdbTaTaMu OCBOCHUS BBIITYCKHHUKaMH OCHOBHOM IIKOJIBI [IporpaMmel 110
XHUMUU ABJIAKOTCA:

e  HCIOJIb30BATh IIPH XapaKTEPUCTUKE BEIIECTB MOHSITHS: «aTOM», «KMOJICKYJIay,
«XUMHYCCKHUH JIEMEHT», «XUMHUYECKHUIA 3HAK, UJIH CUMBOJI», «BEIIECTBOY, «IIPOCTOEC
BEIISCTBOY», «CIIOJKHOE BEIICCTBO», «CBOKMCTBA BEIIECTBY, «XUMUUYCCKUEC SBJICHUI,
«(puzndeckue SBICHU», «KOIPDUIUEHTBI», «HUHIEKCHI», «OTHOCUTEIbHAS aTOMHASI
Maccay, «OTHOCUTENIbHAsI MOJIEKYJISIPHAS Maccay, «MaccoBas JI0JIs DJIEMEHTay; 3HATh:
MPEAMETHI U3yUYEHUS] €CTECTBEHHOHAYYHBIX AUCIUIUIMH, B TOM YUCJIE XUMUH;
xumuueckne cuMmBoiibl: Al, Ag, C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux
Ha3BaHUs U IPOU3HOIICHHUE;

. KJIaCCI/I(l)I/IHI/IpOBaTB BCIIECTBA IO COCTAaBY HA MPOCTHIC U CIIOKHBIC,
e pa3in4arh: TCJIa U BCHICCTBA, XHUMHUYECKHM 3JIEMEHT U IMPOCTOC BCUICCTBO,

e  ONMUCHIBATH: (POPMBI CYIIECTBOBAHUS XUMUYECKHUX 3JIEMEHTOB (CBOOOHbIE aTOMBI,
IIPOCTHIE BEIIECTBA, CIOXKHBIE BellecTBa); TabauuHyto popmy Ilepuonnueckoil cucremMsl
XMMHUYECKHX 3JIEMEHTOB; M0JIOJKEeHHUe 1eMeHTa B Tabiuue . 1. Menneneesa,
UCIIOJIB3YS MIOHATHUS «IIEPUOI», «TPYIIay, «TJIaBHAs MOATPYIIay, «[1000UHAs
MOJArPYIIa; CBOMCTBA BEIIECTB (TBEPABIX, KUIKUX, A3000pa3HbIX);

e OOBSACHATH CYIIHOCTb XUMHUYCCKUX SIBIICHUI (C TOYKHU 3PCHUSA ATOMHO-MOJICKYJIAPHOTO
y‘{eHI/Iﬂ) " UX IMIPUHIOHUIIHAIIBHOC OTIIMYUC OT (I)I/I3I/I‘-ICCKI/IX HBHCHHﬁ;

e  XapaKTepU30BaTh: OCHOBHBIE METO/IbI H3yYEHHS €CTECTBEHHBIX TUCIUILTNH
(HabmroieHne, SKCTIIEPUMEHT, MOJICIIUPOBAHNE); BEIIECTBO 10 €r0 XUMHUUYECKOU (popmyiie
COTJIACHO TIJIaHY: Ka4eCTBEHHBIN COCTaB, THII BEIIECTBA (TIPOCTOE WM CIOKHOE),
KOJIMYECTBEHHBIN COCTAB, OTHOCUTEIIbHAS MOJIEKYJISIPHAst Macca, COOTHOIIIEHUE MacC



3JIEMEHTOB B BEILIECTBE, MACCOBBIE JI0JIM HJIEMEHTOB B BELIECTBE (JUIsI CIOMKHBIX
BELIECTB); POJIb XUMHUHU (TIOJOKUTEIBHYIO U OTPULIATENbHYIO) B )KM3HU YEJIOBEKa,
apryMEHTHPOBATh CBOE OTHOIICHHE K ATOH Mpodiieme;

e BBIYUCIIATH OTHOCHUTCIBbHYIO MOJICKYJIIPHYIO MaCCy BEIICCTBA U MACCOBYIO JOJIFO
XUMHUYCECKOI'O 3JICMECHTA B COCIUHCHUAX

e TMPOBOJUTH HAOIIOJCHHS CBOMCTB BEIIECTB U SIBJICHUH, TPOUCXOISIINX C BEIIECTBAMU;

. CO6J'IIO,I[3TB IIpaBujia TEXHUKHU 0e30macHOCTH IIpHU ITPOBEACHN N Ha6J'II-0I[€HHI>i nu
J'Ia60paTOpHBIX OIIBITOB.

Copaepxxanue nporpammbl «Xumusi .BBoaHbIi Kype»
Pa3znen 1. «Xumus B eHTpe ecTeCTBO3HAHUM (5 4.)

XUMHUS — 4acTh €CTECTBO3HAHUS. B3aMOOTHOIIIEHNUS YETIOBEKA M OKPY’KAIOLLEr0 MUpA.
[Tpenmer xumuu. @usndeckue Tena u Beniectsa.CBoiicTa BeecTB. [I[puMeHeHme BelecTB Ha
OCHOBE MX cBoMcTB. Habmroienrne kak OCHOBHOM METOJ MO3HAHUS OKPY’KAIOIIETO MHUPA.
YcnoBus nposeneHus Hadmoaenus. [ unoresa. Jxkcnepument. BeiBon. CTpoeHue miaMeHu.
Jlaboparopus u o6opynoBanue. Mojeinb, MmoenupoBanue. OcOOEHHOCTH MOICITUPOBAHUS B
reorpaduu, ¢pusuke, Ouonoruu. Mozgenu B 6uonorun. Mymnsoxu. Monenu B pu3uke.
Onexrpodopras mamuHa. I'eorpadpudyeckne moaenu. XUMUYECKHE MOJICITH: TIPEIMETHBIE
(Mozenu aToMa, MOJIEKYJI, XUMUYECKUX U MMPOMBIIIJICHHBIX IPOU3BO/ICTB), 3HAKOBBIC, UIIH
CUMBOJIbHBIE (CHMBOJIBI 3JIEMEHTOB, (DOPMYJIIBI BEIIECTB, YPABHEHUS PEAKIIHH ). X UMUICCKHMA
37eMeHT. XUMHYecKue 3Haku. MIx o0o3HaueHue, mpou3HoueHue. XuMuyeckue GopMyIsl
BemiecTB. [IpocTeie u cioxHbIe BenecTBa. MHaeKcH 1 KoapduimenTsl. KauecTBeHHBIH 1
KOJIMUECTBEHHBIN COCTAB BELIECTBA. Y HUBEPCAIIbHBIN XapaKTep MOJ0KEHUN MOJIEKYISIPHO-
KHHETHYeCKo Teopuu. [IoHATHS «aToM», «MOJIeKya», «uoH». CTpoeHue BEIeCTBa.
Kpucrannnueckoe coctosiHue BeniecTBa. Kpucramimueckue pemeTkl TBEPIbIX BEIIECTB.
Huddysus. bpoynosckoe nBmkenue. BemecTBa MOJIEKYIIPHOTO M HEMOJIEKYJISIPHOTO CTPOSHUS.
[TonsiTrie 06 arperaTHOM COCTOSIHHH BellecTBa. DU3NUecKre U XUMUYECKUE SIBIICHUS.
["a3000pa3Hble, )KUIKUE U TBEPAbIE BelecTBa. AMopdHbIe BemecTBa. CTpoeHue 3eMin: siapo,
MaHTHS, kopa. Jlutochepa. Munepainsl v TOpHBIE TOPOIbI. MarMaTuyeckue 1 0CaJ0uHbIe
(HeopraHu4eckue ¥ OpraHMuecKue, B TOM YHCIIe U TOproune) mopobl. XMMHUUECKHH COCTaB
YKUBOU KJIETKH: HeopraHnueckue (Bojia 1 MHHEpaIbHbIE COJIN) U OpraHnueckue (OenKu, sKUphl,
YIJIeBOJIbl, BUTAMUHBI) BellecTBa. buonoruueckas posb Boibl B )KUBOH KieTke. DOTOCUHTES.
Xnopoduin. bruonorndeckoe 3Ha4eHHE KUPOB, OETKOB, dIPUPHBIX Macell, YIIIeBOJOB U
BUTAaMUHOB JUJISl )KU3HENIEATENIbHOCTH Opranu3MoB. KauecTBeHHble peakunu. Pacnio3HaBaHue
BEILECTB C MOMOIIbIO KAYECTBEHHBIX peakuil. AHanuTH4YecKkui curai. Onpeaensemoe
BEILECTBO M PEAKTUB HA HETO.

JdemoHcTpaumuu:

1. Komnekuus pa3InyHbIX IpeaAMETOB WK (GoTorpaduii mpeaMeToB U3 aTOMUHUS IS
WUTIOCTPALMM UIEN «CBOMCTBA — IIPUMEHEHHED.

2. YuebHOe 000pys0OBaHME, UCIIONb3YEMOE Ha ypoKax (GU3UKH, OMOJIOTHH, Teorpaduu 1
XUMHUH.

3. DnekrpodopHas MammHa B AeicTBHH. [ eorpadudeckue moaenu (riaodyc, KapTa).
buonorudeckue Moaenu (MyJsKA OPTaHOB U CUCTEM OPTaHOB PAaCTEHHIA, )KUBOTHBIX U



yenoBeka). dusznueckue 1 XMMUYECKHUE MOJIEIH aTOMOB, MOJIEKYJI BELIECTB U
KPUCTAITMYECKHUX PEUIETOK.

4. OOBeMHBIE U IIAPOCTEP>KHEBBIE MOJIENIN BO/BI, YIVIEKHCIOTO U CEPHUCTOTO ra30B,
METaHa.

5. OO0pa3upl TBEP/IbIX BEIIECTB KPUCTALNTMYECKOTO CTPOCHHS. MOIeIN KPUCTAIITUYECKUX
pELLIETOK.

6. Boz[a B TPEX arp€raTHblX COCTOSAHUAX. KOJ'IJ'IGKHI/ISI KpUCTAINIIMYECKUX U aMOp(bHBIX
BE€IICCTB U I/ISIICJ'II/Iﬁ U3 HUX.

7. Komnnexus MuHepanoB (J1a3ypuT, KOPYyHI, XaJIbKOMUPUT, (DIFOOPUT, TaJIHT).

8. Kounekmus ropHbIx mopo] (TpaHuT, pa3uvHbie (POPMBI KaIbIIUTA — MEJ, MpamMop,
W3BECTHSIK).

9. Komnekmus ToproYnx HCKOMaeMbIX (HEQTh, KAMEHHBIN YTOJb, CIAHIIBI, TOP]).

JleMOHCTPAlIMOHHbIE IKCIIEPUMEHTBI

Hayunoe HabntoieHue U ero onucanue. M3ydeHue cTpoeHus miaMeHu.
CrimproBast SKCTpaKIUs XJI0poduiia U3 3eJICHBIX JUCTHEB PACTCHUH.
((HepeJII/IBaHI/IC» YTJICKUCIIOrO I'a3a B CTaKaH Ha YPAaBHOBCHICHHBIX BECAX.

KauecTBennas pCaKnuAa Ha KHUCIOPO.

o Do

KauecTBennas pCaKuu:Aa Ha er'IeKI/ICJ'IHﬁ ras.

JlabopaTopHbie padoThbI:

Pacripoctpanenue 3amnaxa ofeKoyI0OHa, JyXOB WJIH J1€30/J0paHTa Kak nporecc 1uddysuu.
Habmronenne 6poyHOBCKOTO IBUYKEHUS YACTUYEK YEPHOU TYLIHN MO MUKPOCKOIIOM.
Juddy3us nepmaHraHata Kanus B )KeJIaTHHE.

OO6Hapy:xeHue 3(hUpHBIX Maces B aleIbCHHOBOM KOpOUKe.

W3ydeHne rpaHuTa ¢ MOMOIIBIO YBEINYUTENBHOTO CTEKIIA.

Omnpenenenue coiepkanus BOAbl B PACTEHUU.

OOHapyXeHue Macia B CEMEHax MO/ICOJTHEUHUKA U IPELKOT0 opexa.

OOHapyxeHue Kpaxmaja B MIIEHUYHOH MyKe.

© © N o g ~ w b oE

BzaumoneiictBue aCKOp6HHOBOﬁ KHCJIOTHI C HOOOM (OHpe)leJ'ICHI/IC putamuHa C B
Ppa3InYHbIX coxax).

10. [IpoayBaHue BBIABIXAEMOTO BO3yXa Yepe3 U3BECTKOBYIO BOIY.

11. O6HapyxeHre N3BECTKOBOM BOJIBI CPEIA PA3TUIHBIX BEIIECTB.



IIpakTyeckue padboThbI:
1. 3nakomcTBO ¢ 1abopaTtopHbIM 00opynoBaHueM. [IpaBuia TeXHUKH O€30MACHOCTH.

2. HaOmroneHue 3a ropsieit cBe4oid. Y CTpOMCTBO U paboTa CIIUPTOBKH.

Pa3nen 2. MaremaTtuka B xumun (6 1)

OTtHocuTenbHAsE aTOMHAas Macca ayieMeHTa. MonekymspHaas Macca. OnpezneneHnue
OTHOCHUTEJILHOM aTOMHOM MacChl XMMUYECKHUX 3JIEMEHTOB 110 Tabnuie [. . Menaeneena.
HaxoxeHne oTHOCUTENbHOM MOJIEKYISIPHON Macchl O (hOpMyIie BEIECTBA KaK CyMMBbI
OTHOCHUTEIIbHBIX aTOMHBIX MAacC, COCTABJISIFOIINX BEIIECTBO XUMUYECKUX dJIEMEHTOB. [loHsTHE O
MacCOBOH J0JI€ XUMUYECKOT0 3JIeMeHTa (W) B CII0KHOM BEILIECTBE U ee pacyueT 1o popmyse
BemiecTBa. Haxoxnenue hopmyIisl BelmecTBa 1o 3HaY€HUSIM MAaCCOBBIX JI0JIeH 00pa3ylomux ero
3JIEMEHTOB (JIJIs1 IByX4acoBOro u3ydeHus kypca).Uucrtoie BemectBa. Cmecu. ['eTeporeHnsle u
romMoreHHele cmecH. ['a3000pa3Hbie (BO31yX, IPUPOIHBIM Ta3), Kujakue (HedTh), TBEpAbIC CMECH
(ropHBIE MTOPOABI, KyTUHAPHBIE CMECU U CHHTETUYECKUE MOIOIIUE cpecTBa).OnpeneieHue
o0BvemMHOI o Ta3a (¢) B cMecu. CoctaB aTMOCc(epHOTO BO3AyXa U IPUPOIHOTO raza. Pacuer
o0Bema 10111 Ta3a B cMecH 110 ero oobeMy 1 Hao00poT. [Tonstue o I[TJAK. MaccoBas nons
BeuiecTBa (W) B pactBope. KonuenTpanus. PactBoputens u pacTBopeHHOE BelecTBo. Pacuer
Macchl PACTBOPEHHOT'O BEIIECTBA [0 MAacce PacTBOPa U MaCCOBOM JI0JI€ pACTBOPEHHOTO
BemectBa.[lonaTre o uncToM BellecTBe U npuMecu. MaccoBas o npumecu (W) B o0pasiie
ucxoaHoro BeuiectBa. OCHOBHOE BellecTBO. PacueT Macchl OCHOBHOTO BEIIECTBA IO Macce
BEIIIECTBA, COJIEPKAIIETO OMPEAETCHHYI0 MAaCCOBYIO JIOJIIO IPUMECEH.

JdemMoHcTpaumMu:

Koumexmust pa3nuyHbIX BUAOB MpaMopa U U3/IeNUil U3 Hero.
CMech pedHOro 1 caxapHOro Mecka M UxX paszieieHue.
Komnexnust HedpTH 1 HEPTEPOAYKTOB.

Konnekuust 6bITOBBIX CMECEH.

Juarpamma coctaBa aTMOC(EpHOTO BO3/IyXa.

I[I/Ial"paMMa COCTaBa IIPUPOAHOI0 r'a3a.
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Komnexuust «MuHepanbl 1 TOPHbIE TOPOJIBD».

IIpakT4yeckune padoThI

1. TlpuroroBieHue pacTBOpa ¢ 33aHHOM MacCOBOM J10J1ei pacTBOPEHHOI'O BELECTBA.

Pasznea 3. SAABjienusi, npoucxoasimue ¢ Bemecrsamu (54)

CrniocoOslI pa3aenenus cMeceil 1 ouncTka BeiecTB. Hekoropele npocteiiiiye crnocoosl
pa3esieHnsl CMECEH: IPOCEUBAHNE, PA3/IEIECHUE CMECEN MTOPOILKOB XKEJIe3a U CEPBI,
OTCTauMBaHUe, IeKaHTalUs, IEHTpU(YrupoBaHUE, pa3ieJIeHIE C TOMOUIBIO AETUTENbHOM
BOPOHKH, (puinbTpoBanue. GuinbTpoBaHue B 1ab0paTopuu, OBITY M Ha Mpou3BojcTBe. [IoHATHE 0
dbunsTpare. Ancopouus. [Tousrue 06 amcopOunu u agcopoeHTaXx. AKTUBUPOBAHHBIN yroJib KakK



BOKHEUINH afcopOeHT. Y cTpoiicTBO mpoTrBora3a. CriocoObl OYMCTKH BOABL. JIUCTHILIAIINS
(meperonka) Kak MpoLecc BbIACICHHS BEIIECTBA U3 KUJIKOM cMecu. JIuCTHIIMpoBaHHas BoAa U
obnactu ee npuMeHeHus. Kpucrammsaanus nim BeimapuBanue. Kpucrammsamus u
BBITIAPUBAHUE B JTA00OpATOPUH (KPUCTAILTU3ATOPHI U (paphopoBbIC YAIIKK JJIsI BBITAPUBAHUS ) U
npupoe. [leperonka nedru. Hegrenpoaykrel. @pakioHHas MeperoHKa >KHIKOTO BO3TyXa.
XUMHYECKUE PEAKIIMU KaK MPOILIECC MPEBPaIICHUsI OJTHUX BEILECTB B JIpyrue. Y CIOBUs
MIPOTEKAHUS U MIPEKPAIICHUS XUMHUYECKUX peakiuii. COnpuKOCHOBEHHE (KOHTAKT) BEIECTB,
HarpeBanue. Karanuszarop. Maruburop. Yupasinenue peakuusimu roperus. [lpuznaku
XUMUYECKHUX PEaKIUii: U3MEHEHHUE 1IBeTa, 00pa30BaHUE 0CaJIKa, PACTBOPEHUE TIOJIYICHHOTO
ocajaka, BeIJICJICHUE Ta3a, ITOSIBIICHHE 3al1axa, BEIACICHNUE UM ITOTJIONIEHUE TEIIOTHI.

JemMoHCTpauMu
1. @unwtp HlorTa. Boponka broxnepa. YcraHoBka /it GUIBTPOBAHUS 1101 BAKYYMOM.
2. PecnupaTopHble MACKU M MapJieBbI€ MOBSA3KH.
3. IIporuBoras u ero ycTpoiicTao.
4

Konnexuus «HedTb u HehTenpo yKTh».

I[eMOHCTpaIII/IOHHbIe IKCIICPUMEHTHBI
Paznenenue cmecu IMopoIIKa CEpbl U KCJIIC3HBIX OIIUIIOK.
Paznenenue cmecu IOpoIIKa CCPhI M IICCKA.

Pazgenenne cmecu BOAbI 1 PACTUTCIIBHOTO Macjia ¢ ITIOMOIIBLIO JIETUTEILHOM BOPOHKH.

A W e

HonyquI/Ie ﬂHCTHHHHpOBaHHOﬁ BOJBI C IIOMOILIBIO na6opaTopH0171 YCTAHOBKHU IS
MEPECTOHKU JKUJIKOCTEH.

o

Pa3nenenue cMecu nepMaHranata U AMXpomara Kaiaus CliocoO0OM KpUCTaIU3alUH.
6. BsamMopeicTBHE KeNe3HBIX ONMIIOK M MOPOIIKA CEPHI IIPU HArPEBAHHH.

7. TlomydeHue yriIeKMCIIOTO ra3a B3auMOJIeHCTBUEM MpaMopa C KUCIOTON U OOHApYyKEeHHE
€ro C MOMOIIbIO U3BECTKOBOW BO/JIBI.

8. Karamutnueckoe Pa3JIoKCHUC IEPOKCHU A BOAOPOaa (KaTanmaTop — AUOKCU MapraHIiia
(IV)).

9. OOHapyXeHHe pacTBOpa MIETOYH C TOMOIIBI0 HHINKATOPA.

10. B3aumosieiicTBHue pacTBOpa IepMaHraHaTa Kajus U pacTBOpa JUXpoMaTa Kajus ¢
pacTBOpoM cyJab(puTa HATPHA.

11. B3aumopeiicTBHe pacTBOpa NEPMAHIaHATA KaJMA C aCKOPOMHOBOI KHUCJIOTOM.

12. B3aumogeiicTBHe XJIOPU/IA JKeJie3a € JKeJITOil KPOBAHOI COJILIO M THAPOKCHIOM
HaTpusl.

13. BzaumopneiicrBue ruapoxcuaa xkejesa (III) ¢ pactBopoM coJisiHOM KUCIOTHI.



TemaTnueckuii miIan

KoimuecTBo 4acoB 1o MJIAHMPOBAHUIO
Ne KounuecTBo
Ha3Banue TemMbl qACOB KOHTPOJIb | JIa0OpaToOpH
YPOKH HbIe ble padoThI
padoTshI U T.1.
XuMus B IEHTpE
1 €CTECTBO3HAHUS 10 10 - 2
MaremaTtrka B XUMHUHA
2 12 12 1 1
SIBnenus, npoucxonsime
3 C BEIlleCTBaMU 10 10 1 3
Paccka3bl o xumun
4 2 2 - -
Jlureparypa
1. Tabpuensan O.C., OctpoymoB U.T"., AxneOunun A.K. Xumus 7 xknacc. BBoguslit kypc.

YuebHoe nocodue - M.: JIpoda, 2013.

INabpuensan O.C., Hlunapesa . A. Xumus 7 kinacc. Meronudeckoe nocooue K
nponenesTuaeckomy kypcy ['abpuensn O.C., OctpoymoB WN.T'., Axne6unun A K.
«Xumus 7 xknacc. BBogusiit kype». — M.: IIpoda,2012.

["abpuensan O.C., Hlunapesa I'.A.. Xumus 7 knacc. PaGouas rerpans. - M.:[poda,2013.

I"abpuensH, O.C. Xumusl. 8 KII. : XUMHUYeCKu# 3kcniepuMeHT B 1ikoje / O. C. 'abpuensH,
H. H. Pynog, B. 1. Toakynos. — M.: [Ipoda, 2009.

["abpuensH, O.C. Xumus. 8 ki1. : HacTonbHast kHura ais yuutens / O. C. I'abpuenss, H.
I1. Bockob6oitnukoBa, A. B. SlmykoBa. — M.: JIpoda,




KAJIEHJIAPHO-TEMATUYECKHWH IVIAH

Ne | Tarta Tema ypoka Coneprxanue ypoka DKCIEPUMEHTHI Pe3ynbTaThl
IIpeameTHsbIE MeranpeameTHsle JInynoctHbIE
X¥MHS B LEHTPE €CTECTBO3HAHUS (5 U)

1 XWMHSA KaK 4acTh EcrecTBO3HAHNE — KOMIIIEKC M. Koyutekuust pasHbix | OOBACHAIOT posib | BeLaensior u M cObIThIBAIOT
€CTECTBO3HAHUS. HAYKO Tpupoe: GU3NKY, MIPEIMETOB HITH XUMUAYECKHIX dopMyTHpYIOT yaeGHo-
Ipenmer xumuu. XMMHH, Orojioruy 1 reorpapuu. | gororpaduii 3HAHUH B )KU3HU | MO3HABATCIIHHYIO M03HABATEIBHBIN

1lon0:XHTeNbHOE K . TIpCAMETOB 13 YeJloBeKa. nenb. OCO3HAaHHO U | HHTEpEeC K HOBOMY
5 OTpHLIATENILHOE BO3/AECHCTBHE QIIOMUHUS 1715 IPOM3BOIHHO CTPOAT | yacGHOMY
2 HaOmozenne n 4eJI0BEKa Ha IPUPOLY. WUTIOCTPALIMK MIEH OOGBACHSIOT POJIb
9 €ueBbIC Mmatepuany u

OKCICPUMEHT KaK IIpenmer xumuu. Tena u «CBOICcTBa — METO/IOB B P p6 y
METOJBI U3YYCHHSA | porocrpg. TIPUMEHEHHE npaKTIeCKoii BBICKaELIBaHHﬂ B criocobam )
CCTECTBOSHAHMA U | CpojicTBa BELIECTB KAK KX JI. YueGHoe eATENBHOCTH YCTHOU U peleHust HOBOH
XUMHH VHIMBH1yaJbHbIE PH3HAKH. 000pyIOBaHHE, ozl MHACEMEHHOM (opme. | 3a1a4u

Metoasl HU3YyUCHUA
€CTCCTBO3HAaHMUA.

CBoiicTBa BelecTB Kak OCHOBA
ux npumeHenus: Habnronenue
KaK OCHOBHOW METO/1 ITO3HAHUS
OKpY>Karolero Mupa. Y cioBust
IIPOBE/ICHUS HAOIIOIEHHS.
I'unoresa kak mpeanonoKeHue,
o0BsICHAIOLIIEE

W TIPEJICKa3bIBAIOIIEe
poTeKaHue

Ha0J110/1aeMOT0 SIBJICHUS.
Okcnepument.JlabopaTopus.
DKCrepuMEHT J1abopaTOpHbIN U
nomamHui. CriocoObl
(buKkcupoBaHUs PE3yJIbTaTOB
skcnepuMenTa. CTpoeHue
TUTAMEHH CBEYH, CITHPTOBKH.

HCIIOJIb3YEMOE Ha
ypoKax (U3HKH,
6uosioruu, reorpadpun
1 XUMHUH.

3. Hayunoe
HaOJI0/IEHUE U €T0
onucanue. M3ydenne
CTPOCHUA IINIaMCHU
CBC€YM U CITMPTOBKH.

CocTaBISIOT IUIaH U
IOCJIEAOBATENLHOCTh
nericrBuii. CTaBaT
yueOHylo 3a/1a4y Ha
OCHOBE COOTHECCHHS
TOTO, YTO yKE
U3BECTHO U YCBOECHO,
U TOT0, YTO €Il
HEW3BECTHO.

[TnanupyroT obume
CHOoCcOOBI pabOTEHI.

3HaI0T OCHOBHEIE
MOpajbHbIe
HOPMBI U
OpPUEHTHUPYIOTCS
Ha X
BBITIOJIHCHUC.




3 IIpakTHyeckas IIpaBniia TeXHUKH Omnpenenstor BoccranasnuBaror 3HaIOT OCHOBHbIE
padora Ne besomacHoCTH OCHOBHOE IPEAMETHYIO MOpaJIbHBIC
1«3HaKOMCTBO ¢ npu paboTe B XUMUYECKOM XUMHYECKOE CHTYAIIHUIO, HOPMBI
1ab0opaTOPHBIM kabunere. o0opyI0BaHUeE. OIMCaHHYIO B 3a/1a4€, | OPUEHTHPYIOTCS

JlaGopaTopHoe 00opya0oBaHUE:
000pyIOBaHUEM. 8 [IpaBuna Thb. myTeM Ha UX
yCTPOMCTBO, Ha3HAYCHUE,
[TpaBuia TeXHUKH HpHEMbI VYuarcs pabotark | nepeopMyIupOBaHH | BHITOJHEHHE.
0€30MacHOCTH TIpU oGpamenus CO CIIUPTOBKOH. | 51, YIIPOIIEHHOTO HcnpIThIBalOT
pabote B niepeckasa TeKcra, ¢ | yueOHo-
XUMHUYECKOM HaGmonenue. Y cTpoicTBO BBIJICJIEHHEM TOJIBKO | II03HABATEIILHBIN
KaOuHETEeY. CIIMPTOBKH CYIIECTBEHHOM ISt HUHTEPEC K HOBOMY
1 TipaBHja 06paH_[eHI/I$Ig pElICHUS 3a/1a4n yaeOHOMY
HarpeBaTeIbHBIMU IPUOOpaMU
P probop UHPOpPMALINH. MaTepuany

4 IIpakTnyeckas
pabora Ne
2«Habmronenue 3a
ropsIIEen CBEeYEH.

YcerpolicTBo
CIUPTOBKHU.
[IpaBuiia paboThl €
HarpeBaTeIbHBIMU
npudopamm».
5- XuUMUYecKue 3HaKi | XUMHUYECKUN DJIEMEHT. . lllapocTepkHEBLIE Onpenensor CaMOCTOATEIHHO NmeroT

6 1 GopMyIIEI Xumuaeckue 3Haku. Mx MOJICJTH BOJIBI, TOJIOKEHHE GopmynupyroT CII0COGHOCTB K

0003Ha4YCHHE, IPOM3HOLICHHE U | YIICKUCIIOTO U XAMHYECKOTO [I03HABATEJBHYIO CaMOOIICHKE Ha
HH(opMALN, KOTOPYIO OHU CCPHHCTOTO Iasos, JJIEMEHTa B 1[eTb U CTPOST OCHOBE KpUTEpHEB
HecyT. Xumudeckne GopMynbl. | MeTaHa. . .

MEPUOTUICCKON | NCHCTBHS B YCTEITHOCTH
Hx o6o3HaueHwmeE, JO. Usrotonenue N N

. cucreMe. Y4arcsi | COOTBETCTBUU C HEH. | yueOHOMU

MIPOU3HOIICHHE MoOJIeTIel MOJIEKYT P
¥ MH(OPMAIIHS, KOTOPYIO OHH XUMITICCKIX Ha3bIBaTh a3BHBAIOT YMEHUE | JACSTEIHHOCTH.
HeCyT. BEIECTB H3 XUMHYECKHE UHTETPUPOBATHLCS B

JJIEMEHTHI. rpyIimy

WNunexcel u K03 OUIUEHTHI.




IIpocTble U ClIOKHBIE BEIIECTBA | TUIACTHIMHA CBEPCTHHKOB,
CTPOUTH
MIPOJYKTUBHOE
B3aUMOJICICTBUE.
XuMuia v (1)1/131/11(3 ITonsaTus «atom», «MOJICKYJIa», I[ O6pa3u131 TBEPABIX OOBACHSIIOT Oco3HaHHO U HmMmeroT
«HOH). BCILECTB YHHUBEPCATHHOCTD | MPOU3BOJIBHO CTPOSAT | CIIOCOOHOCTBH K
OcCHOBHBbIE TIOJIOKEHUS KPUCTAJLTINYECKOTO MOJIEKYJIPHO- peueBbIe CAMOOIICHKE Ha
ATOMHOMOIIEKYJIAPHOIO yIeHHA. | CTpoeHnd. Mozenn KUHETUYECKOU BBICKA3bIBaHUS B OCHOBE KPUTEPUEB
Kpucrannuueckoe cocrosiHue KPUCTATINYECKUX .
BemlecTBa. Kpucramimyeckue PELIETOK. TEOPHH. YCTHOM 11 . yCHeH_IHf) e
PELIETKN TBEPABIX BEILECTB. 3. PactipocTpanenue muckMenHOit popme. | yaeOHOi
Huddyszus. bpoyHosckoe 3araxa 0JIeKOJIOHa, IIpUMEHSIOT METOLEL | ACATENLHOCTH.
JBIDKCHIE JlyXOB HITH WH(HOPMAITMOHHOTO
e3010panTa (IIPOLece noucka. CocTaBisItOT
b dy3un). IJ1aH U
JO. Iuddysus caxapa I10CJIEI0OBATEIbHOCTD
B Boze. uddysus JEUCTBUM.
IepMaHraHaTa Kajus B
KEJIATUHE
ArperaTHbie [TonsTre 06 arperaTHoOM . Bona B Tpex Ormnpenensor VcTaHaBIUBAIOT
COCTOSIHUS COCTOSHHH arperaTHeIx 0COOEHHOCTH IIPUYUHHO-
BeIecTBa BenlecTBa. ['a3000pa3Hble, cocTosiHUSAX. TBepable CTpOeHHs CIIe/ICTBEHHBIE CBA3M,

KHUJKHAE U TBEPbIC BEIIECTBA.
Kpucrannuueckue u amoppHbIe
TBep/ple BemecTBa. Ousnueckue
U XUMUYECKUE SABJICHUS

BEIICCTBA.

3. «IlepenuBanue»
YTIIEKHCIIOTO ra3a B
CTaKaH Ha
YPaBHOBELIEHHBIX
BECaX.

JO. OmebIT ¢ mycToit
3aKpBITOM IJIACTUKOBOM
OyTBUIKOH

BEIIECTB. Y MEIOT
paznnyarte u
XapaKkTEpPU30BaTh
arperatHele
COCTOSTHHUS
BEIIIECTB.

JeJar0T 0000IICHNS,
BEIBOJIBL.

OnenuBaror
JOCTUTHYTBIN
pe3yInbTar.

XUMHS U




reorpadus

10 Xumus 1 OUoI0THs
11 KauecTBennbie [Tonsitne 0 Ka4eCTBEHHBIX HJ. Kauectsennas 3HaT AHanu3upyroT OpueHTupyrorcs B
peaknuu B xumMumn | PCAKIHAX KaK O pEaKIuAX, pcaknusi Ha KHCIOPOL. KaueCTBEHHBIC 00BEKT, BBIIEIISSA HPABCTBEHHOM
BOCIIPUHUMAEMBbIX KauectBennas peaxuus peaKiyy Ha CyILECTBEHHBIE 1 COflepKaHIH 1
OpPraHOJIEITUYECKH C IIOMOIIBIO | HA YIJIEKUCIbIN ra3 KHCIIOPOIT HeCyIIECTBEHHbIE CMBICITE
b
3peHusl, ciryxa, OOOHSHHUS. JI. I[IponyBanue .
P » CIIYXa, € POILYB YIJIEKHUCIIBIN Ta3 | IPU3HAKHU. COOCTBEHHBIX
Ananutuueckuit 3G pexT. BBIJIBIXaEMOI'0 BO3/1yXa
Y U3BECTKOBYIO MIOCTYIIKOB

OHpe[[eJIHeMOG BCIICCTBO U 4cpe3 N3BCCTKOBYIO (DopMyany}oT
peakTuB Ha Hero. BosmoxHoCcTs | Boay. OOHapyxeHHe BOaY. T103HABATEIBHYIO
M3MEHEHUS W3BECTKOBOW BOJIBI LeJIb 1 CTPOAT
UX POJM Ha POTUBOMOJIOKHYIO | CpPEIU Pa3aIuyHbIX NeHCTBAS B

BEILIECTB. .

m COOTBETCTBUHU C HEl.
JO. ObnapyxeHue .
Cnuuarot cBoi
KpaxMaja B IPOJIYKTax 6 nei
E—— cnoco0 AeicTBus ¢
3TaJIOHOM
MaremaTuka B XumMuu (6 4acoB)

12 OrnocutenpHas | OtHOCHTENbHAS aToMHas Macca | JI. IlIkana 00bexTOB Jarot Boccranasnuatot HcneiTeiBatoT
aTOMHas 1 anemMenTa. MonekyspHast (3aMOK — YEIIOBeK, onpeAeseHue MPEIMETHYIO y4eOHO-
MoekynspHas | Macca. Onpenenenne HeNoBeK — A0710KO, XUMHYECKON CHTYAIIHUIO, MO3HABATEIbHBIN
Macea OTHOCHUTENIbHOW aTOMHON Macchl | S0JI0KO — T'YCEHHIIA, bopmyTI OMHCAHHYIO B 33714€, | MHTEPEC K HOBOMY

XUMHUYECKUX IJIEMEHTOB I10 rycenuiia — ameoa,
BEIECTBA, yTeM yaeOHOMY
Tabuue ameba — OerloK, Genok — (hopMyIIHpOBK nepe@opMyIMpOBaHU | MaTepuany u
. . Menneneena. JHK, IHK -monexyna PMYTHPOBKY PEQOPMYIHP p6 y
Haxoxnenne oTHOCUTENbHOM BOJIbl, MOJIEKYJIa BOJbI — 3akoHa A, YHPOILICHHOTO crocobam .
MOJIEKYITAPHOH MACCHI TIO aTOM BOTIOPO/I) TTOCTOSTHCTBA repeckasa TeKCTa, C | pelieHus: HOBOM
COCTaBa BBIJICJICHHEM TOJIBKO | 3a7a4H

(dbopMyIie BelecTBa Kak CyMMBbI
OTHOCHUTEIIbHBIX aTOMHBIX Macc,
COCTABJISIFOLIUX BEIIECTBO
XUMUYECKUX DJIEMEHTOB

CYIIIECTBEHHOM JJIst
pELIeHMS 3a1a9n




uHdopmanuu

13 Maccosas nons | [loHsaTre o MmaccoBou J1oie Brruncisitor Ocy1ecTBISIIOT OpueHTupyrorcs B
3JeMEHTa B XMMHYECKOTO dIeMeHTa (W) B MAacCCOBYIO JIOJIFO | TIOMCK Y BBIJICJICHHE | HPABCTBEHHOM
CJIOKHOM CJIO)KHOM BELICCTBE U €C paCyCT XUMHYECKOTO HEO0OXOUMOM COZIEPIKAHNU U
BEIIECTBE 1o (opMmyJie BellecTBa. 3JE€MEHTA B nH(pOopMauy. CMBICIIE
COEITMHEHUU Boigensitor u COOCTBEHHBIX
14 Yucreie [Tonsitue o uncrom Bemectse U | J. Kostekuust paznuyHbix [IpuBoasT (bOngyHprIOT TOCTYIKOB
BEILIECTBA U o cmecu. CMecH ra3000pasHble | BHIOB Mpamopa M U3JCIUH | fppvephl YHCTHIX ipo JIEMY.
CMECH (BO31YX,IPUPOHBII ra3), (unu wTroCTpauui BEIECTB U HAJIM3UPYIOT
xuakue (HeTh) M TBEPbIC uznenuii) u3 Hero. Cmech cMeceii. JlaroT 00BEKT, BBLICILI
(ropHBbI€ TOPOABI, KyJIUHAPHbIE pCUYHOro U caxapHOro XapaKTEPHCTHKY CyImIECTBCHHBIC 1
cmecu 1 CMC). Cmecu recKa. N HECYILIECTBCHHBIC
TOMOTEHHBIE U TETEPOTCHHBIE Konnexuust negtu u eMece. TIPU3HAKH.
HEPTENPOYKTOB.
Kommekuust ObITOBBIX CraBsT y4eOHYIO
cMmecelt (KyJIMHapHbIX 3a/1ady Ha OCHOBE
cmeceir, CMC, mamnyHe, COOTHECEHHUS TOTO,
HAMTUTKOB U JIp.) YTO y’K€ U3BECTHO U
YCBOEHO, U TOTO, YTO
eI1l€ HEU3BECTHO.
15 O6bemuas gons | [lonsrue 06 0ObeMHOM 011€ J. luarpamma cocraBa [TpoBomsaT pacuer | OCyIECTBISIOT Creyror B cBOei
raza B CMECH KOMITOHEHTA Ia30BOH CMECH. aTMOC(epHOTO BO3/IyXa. o0BemMa TIOUCK U BBIJICIICHUE NEeATEIIbHOCTH
Cocras Bo3ayxa u nmpupoanHoro | Juarpamma cocraBa KOMITOHEHTA. HE0OXOTHMOI HOpMaM
rasa. TPHPOIHOTO rasa ra3zoBoi cMecHu nH(popMaIuu. MPUPOIOOXPAHHOT
Pacuer o6beMa KOMIIOHEHTA .
1o ero 00ObeMHOHN | .AHAMH3UPYIOT O TOBEJICHUS.

ra3oBOi
CMECH T10 er0 00BbEMHOI 101e U
Ha000pOT

JI0JIe 1 Ha00OPOT.

0OBEKT, BBIJCIISAS
CYIIIECTBEHHBIE




HECYILIECTBEHHBIC

MIPU3HAKH.
16 Maccosas nons | I[lonstue o MmaccoBoii ore ITpousBoasT VcTanaBIuBaoT [TorpeOHOCTH B
BEIIIECTBA B BemecTa(W) B pacTBope. pacuerTsl. MPUYUHHO- CaMOBBIPAXKEHUU
pacTBope Pactsopurens u pactBopentoe CIECTBEHHBIE CBA3M. | U
BEILECTBO. PacteT Maccel 3HIOT, KaK CTposr Joru4eckre | camopeanu3aluu,
PacTBOPEHHOI'O BEIIECTBA r[vo 06paHIaTI>09£ ¥ [T PACCYKIEHHIL. COLHATEHOM
Macce pacTBOpa U MaccoBOI XUMHYECKON
JI0JIE paCTBOPEHHOTO BEIIECTBA oCyI0i 1 CTpyKTypHpYIOT TPHSHATHIL,
¥ Ipyrue MOAM(pUKaMOHHbIE 1a00paTOPHBIM SHaHHA OHG}EHBaIOT
pacyeThl ¢ UCIOJb30BaHHEM 06OpYIOBAHHEM. AOCTUTHYTbIN
3TUX MOHATHI pesynbTar.
17 [IpaxTrueckas 3HAIOT, KaK
pabora Ne 3 oOparaThcs ¢
«IIpuroroBiieHn XEMHUECKOI
c ToCy10# 1
paCTBOP% ¢ 1a00paTOPHBIM
3a/laHHON 5 0060pyI0BaHHEM.
MaccOBOM A0JeH
PacTBOPEHHOIO
BELIECTBa»
18 Maccosas nons | [lonsrtue o unctom Bemectse u | JI. Kosurekius [IpoBomsr pacuer | OueHnBarOT Opuentupyrorcs
npuMecen npumecn. Maccosast 1071 «MuHepabl ¥ rOpHbIE MaccChl JOCTUTHYTBIN Ha [IOHUMaHue
npumecu (W) B oOpasiie TIOPOJIBD. OCHOBHOTO pe3yInbTar. MIPUYKH ycIiexa B

ncxogHoro BemntectBa. OCHOBHOE
BemiecTBo. Pacuet Macchel
OCHOBHOTO

BEILIECTBA 110 Macce BEIECTBA,

0. N3ydenune coctaBa
HEKOTOPBIX OBITOBBIX

1 (hapMaIeBTHUECKIX
MpenaparoB, COAECpPKAIINX

BEIIIECTBA 110
Macce BelIeCTBa,
COZIepIKaILero
OIPEICTICHHYIO

Broinensaror u
OCO3HAIOT TO, UTO
YK€ YCBOEHO U YTO
eIIle ITOJIJICIKUT

yueOHO
IESTENLHOCTH.




COJZIEPIKAIIIETO OIPEIEICHHYIO
MacCOBYIO JIOJIIO IIPUMECEN, U
Apyrue Moan(pUKalMOHHBIE
pacyeTsl ¢ UCIIOJIb30BAHUEMITUX
MTOHATUI

OIPEIECIICHHYIO JI0JII0
IIpUMeceH, 10 UX
TUKETKaM

MacCOBYIO JIOJIIO
IIpUMeECeH.

YCBOCHHUIO, OCO3HAIOT
Ka4€CTBO U YPOBCHb
YCBOCHUA.

19 I'oToBUMCS K
KOHTPOJIBHOU
pabote
20 KonTposabHas
paborta
I'naBa 3. SIBneHus , KOTOpbIE MPOUCXOMAT € BellecTBaMu (5 yacoB)
21 Pa3znenenne Cnoco6sl paznenenust cmecedt u | A3J. Ilpoceusanue cmecu Xapakrepusyrot | [Ipuaumarot HcneiThIBaIOT
cMmecell. OYHCTKa BCUICCTB. HeKOTOpLIe MYKU U CaXapHozo necka. Y CPaBHUBAIOT MT03HABATEJIbHYIO yqe6H0_
HPOCTEHIINEG CHOC(36H Pasoenenue cmecu CMECH. 11eJIb, COXPAHAIOT €€ | MO3HABATEIbHBIH
Pa3JIC/ICHI CMeCCH.: nopouixa cepol u Ha3zpiBaroT MIPU BBITIOJIHEHUH HWHTEPEC K HOBOMY
MpOCerBaHue, OTCTaUBaHUE, JHCENIe3HbIX ONUTOK. . .
CrocoObl UxX y4eOHBIX ACUCTBUM, | yueOHOMY
JeKAHTAIUS U JIp. Paznenenue cmecu IS .
. TYJTUPYIOT BECh Marepuaity u
MOPOIITKA CEPHI U TeCKa. pasit PErympyto p6 y
Pa3znenenue cmecu BOJbI U fipomece nx criocobam .
PACTHTETBHOTO Macya ¢ BBITIOJTHEHUS ¥ YETKO | PEIICHUS HOBOM
MOMOIIBIO AEIUTENbHON BBIIIOJIHAIOT 3ajaqu
BOPOHKH. TpebOBaHMs
Llentpudyruponanue. II0O3HABATEIILHON
JO. Paznenenne cmecu 3aJla4u.
CyXOro MOJIOKa M pE€YHOTO
mecka.
22 JlucTunsauus u
MeperoHka
23 [IpakTuueckas

pabotaNe4«Bsip




allflMBaHHEC

KpHUCTAJIJIOB
COJIN»
(momanTHu’
AKCTICPUMEHT)
24 ®dunsrposanue, | PunbrpoBanue B madoparopuu, | JAJ. urvmposanue. [puBoasaT Beigenstor u Oco3HaroT
aIlCOp6III/IH 6BITy 1 Ha IMPOU3BOACTBE. P%HGHGHI/IG CMCECH BOIbI U MIPUMEPHI (I)OpMyJ'Ipr}OT OTBETCTBEHHOCTD
Ionstue o ¢punpTpare PCIHOTO HECKa. UCIIOJIBL30BAHUS | TI03HABATEIILHYIO JeJI0BeKa 3a
[Tonsitre 06 agcopOumy U PecniuparopHbie Mmacku 1 DUITBTPOBAHHS B | LIENh oGmee
ajicopOeHTax. MapJieBbIe MOBA3KHU.
. YKU3HH YEJIOBEKA. Onaromnosnyuue.
AKTHUBHPOBAHHBIN YroJib KaK JI. H320moenenue CamMocTosATenbHO
N XapakTepus3yroT
BaKHEHIINIA aZIcCOPOCHT, ero Gunompos. 5 dbopMynupyroT
WCIIOJIb30BaHUE B OBITY, Ha JO. Usrorornenue aﬂ"(jp [THOHHBIC II03HABATEIBHYIO
IPOM3BOJICTBE U B BOEHHOM MapJIEBBIX TIOBA30K KaK cBOMCTBA 1M 1 CTPOSAT
i BEIIIECTB. .
nene. YCTpoiCcTBO MPOTHBOraza | CpeAcTBa § JEHCTBUA B
WHIABY, BHOM WTBI .
AMBHyalbHOM 3a1i] COOTBETCTBHUH C HEM
B [IEPU O/ SMTUJIEMUH
TpUIIIA. YMEIT cilymarh 1
OrcranBaHue B3BECU CIBIIIATE JIPYT Apyra
MOPOIITKA JIJIST YUCTKU
IIOCYZBI B BOJIE U €€
JIeKaHTaIHs
25 [IpakTnueckas JlenaroT BBIBOIBI ®opMupoBaHue
pabora Ne 5 U3 Pe3yIbTaTOB II03HABATEIIbHBIX
«Ouncrka MIPOBEIEHHBIX HUHTEPECOB,
MMOBapEHHOMI XUMHUYECKHUX TOTOBHOCTb K
COJIN»
IKCTIEPUMEHTOB. PaBHOMPABHOMY
COTPYAHUYECTBY
26 XuMudeckue IlousTHEe 0 XUMUYECKOM . YcrpoiicTBo Brinensior 3HAIOT 3aK0H

PCaKInu.

peaKIK KaK Mpouecce

KHUCJIIOTHOTO




YcnoBus MPEBPAICHUS OJTHUX BEIIECTB B | OTHETYIIUTEIIS. 000OIICHHBIN CMBICIT | COXPAaHEHUS
MPOTEKAHUS U Ipyrue. Y CIIOBUS TEYEHHUS U 1. «Bynkan Ha cToney. 1 GopManbHYIO MAacChl BEIIECTB
MpeKpanicHus MpEKpaICHUsT XUMUIECKUX B3aumopeiicTeue CTPYKTYpY 3a/24u
XUMHYCCKHUX peakiuit JKEJIe3HBIX OIMMIIOK 1 VMEIOT 3aMCHSIT
CaKIMi MOPOIIKA CEePBI MPHU
peaKil p PEL TP TEPMHHBI
HarpeBaHuu. [lomydenue
onpeJIeICHUSIMU
YTJIEKHUCIIOTO Ta3a
B3aMMOJICICTBHEM Ciu4aroT crocob u
Mpamopa ¢ KHCIIOTOH H PE3yJIBTAT CBOUX
0OHapy»X eHHE €ro ¢ NEHCTBHIA ¢
MTOMOIIBIO U3BECTKOBOM
3a/IaHHBIM ATAJIOHOM,
Boanl. Katamutuueckoe o6Ha ABAIOT
pasIoKCHHE MIEPOKCH 1A Py
OTKJIOHCHHS U
BOJIOpO/1a (KaTanu3aTop -
suokcu Maprana (IV), OTJIMYUS OT 3TAJIOHA
DepmenmamusHoe pasio YMeloT 6path Ha
JICEeHUe NePoKCUOa
P ce0s1 THUIIMATUBY B
6000p00A ¢ NOMOWBIO OpraH3AIIHT
Kamanasoi. p
COBMECTHOTO
N 0. Hzeomoenenue -
CamooenbHo20 ACHCTBUA
ocHemyuiumens
27 [TpusHaku [Ipu3HaKu XUMHYECKUX . «llnamennolii wapy. Ha3ssiBaroT OcCyIecTBISIOT dopmupoBanue
XUMUICCKHX peaxkuuu. Honyuenue ocaoka MIPU3HAKH IIOMCK U BBIJECIICHUE | II03HABATEIbHBIX
peaxnuii O6pazoBaHue ocaka, zu()pOKCLft)a meou (I1) XIMITIECKIX HE0OX0IMMOi MHTEPECOB,
BBIICIICHAC Ta3a, pearyueu pEeaKIuii. uHpOpMaLUN MHTEIIEKTYabHbI
TIOSIBJICHUE 3aIaxa, N3MCHEHHE obmena. Bo3ronka nopa. X 7 TBODUECKHX
IIBETA, Brinenenue raza u3 CaMOoCTOSITeITEHO .
CIIOCOOHOCTEM
BBIJICJICHHUE VUTH TIOTJIOIICHUE pacTBopa. dhopMynupyroT a c
. HXCs
Ternaa JI. Bzaumooeticmeue HO3HABATENIbHYIO yaai

VKCYCHOU KUCLOMBL C
NUMbEBoOU Co0oU

LETb U CTPOAT
JICUCTBUS B




(euoporapbonamom
nampust). Yoanenue
nsimeH om pacmeopa
uooa.

HO. IIpuecomosnenue
JUMOHAOA

COOTBETCTBUHM C HEH

28

[IpakTrueckas
pabora Ne 6
«3yuenue
nporecca
KOppO3uH
Kele3a»

29

TI'oToBuMCH K
KOHTPOJIBHOM
pabore

30

KoHntposbHas
pabota

I'naBa 4. Pacckassl mo xumuu

31

IloaroroBka k
KOH(epeHIIUn
«Brigarommecs
PYCCKHE y4EHbIE
XAMUKI)

32

YueHunueckas
KOH(pepeHIHs

«Brrnaromuecs

PYCCKHE yYEHBIE XUMHUKW O
KU3HU U 1€ATEIbHOCTH

M. B. Jlomonocosa/l. 1.
Menpeneesa, A. M. byrneposa

OnuceiBaroT
OCHOBHBIE JTaIlbl
OTKPBITHH B
XUMHH U YYEHBIX
CEJIABIINX ITH
OTKPBITHSL.

VYMeroT BbIOUpaTh
CMBICJIOBBIE
€MHULIBI TEKCTA U
yCTaHaBIIMBAaTh
OTHOIICHUS MEXKIY
HuMmu. Co3naroT
CTPYKTYpPY
B3aUMOCBSI3EN
CMBICJIOBBIX €TUHUI]

YV0exIeHHOCTE B
BO3MOKHOCTH
IIO3HAHUA
MPUPOJIBI, B
HEOOXOINMOCTH
pa3yMHOTO
HACIIOJIBL30BaHUSA
JOCTHXKCHUM
HAyKU U




TEKCTAa.
CaMOCTOSTEIBHO
(bopmMyIHpYIOT
MO3HABATEIIbHYIO
LEJb U CTPOST
JICUCTBUS B
COOTBETCTBHUH C HEH.
CoCTaBIAIOT IUIaH U
IIOCJIEIOBATEIIFHOCTD
JIEUCTBHI.

TEXHOJIOTHH 1A
NaJILHEHUIIErO
pa3BUTHS
YeJIOBEYECKOTO
o01IecTBa,
YBa)KEHHUE K
TBOpLIAM HAYKH,
OTHOIIIEHHE K
XHMHH KaK
AIIEMEHTY
0011IeU€eIOBEUYECKO
1 KyJIbTYpBI

33

IloaroroBka k
KOHKYpPCY
coOoOIeHu
yuamuxcsa «Moe
II00MMOE
XAMHYECKOE
BEIIIECTBO»

34

Konkypc
coOO0mIeHUH
yuamuxcsa «Moe
Tro0uMoe
XUMHYECKOE
BEILIECTBO» 00
OTKPBITHH,
MOJYYCHUU U
3HAYEHNH
BBIOPaHHOTO
XUMHYECKOTO




BEIECTBA







