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H!!ﬂQHI/ITQHLHaﬂ JANNCKAa.

HasBanue, aBTop 1
roa u3gaHus
aBTOPCKOW y4eOHOU
[IpOrpaMMBbl, Ha
OCHOBE KOTOpPOH
pa3pabortana PabGouas
nporpamma

Xumus. 7—9 xiaccsl : paboyast nmporpamma k muauu Y MK X46 O. C.
I'abpuensna : yaebHo-meroauyeckoe nocodue / O. C. ['abpuensn. —
M. : Ipoda, 2017. Pabouas mporpamma pa3padoTaHa B COOTBETCTBUHU C
DenepanbHBIM FOCYJapPCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM U
[IpumMepHOit 0OCHOBHOM 00pa30BaTEIbHON TPOrPaMMON. Y YEeOHUKHN
JAHHOM JINHUM MPOIIN YKCIIEPTU3Y, BKIIOUYEHBI B DenepanbHbIi
nepeveHb 1 00eCIeunBalOT 0OCBOCHNE 00pa30BaTEIHLHON MPOTrPAMMBI
OCHOBHOTO 00111eT0 00pa30BaHMsL.

Ienu nanHom
MPOTPaMMBbI
00y4eHus B 00s1acTu
(hopMHpOBaHUS
CHCTEMEI 3HAHUI,
YMEHHUH.

B cootBerctBUM ¢ DenepanbHbIM rOCy1apCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJAPTOM OCHOBHOTI'O OOILEro 00pa3oBaHUs 2NAGHLIMU YeTAMU
LIKOJIBHOTO XUMUYECKOTO 00pa30BaHus ABISIOTCS:

. ¢ opmuposanue y oOydarmmxcs CUCTEMbl XUMUYECKUX 3HAHUT
KaK KOMIIOHEHTa €CTeCTBEHHOHAYYHbBIX 3HAHU;
. paszsumue TMIHOCTU 00YJIAFOIIUXCS, MX UHTCIUICKTYIbHBIX U

HPABCTBEHHBIX Ka4eCTB, ((OPMHUPOBAHHE TYMAHUCTHIECKOTO OTHO-
MIEHUS K OKPYKAIOIIEMY MHUPY B KOJIOTHYECKH IEIeCO00pa3HOTO
TTOBE/ICHUS B HEM;

. noHuMaHue 0OyJaloIMUMUCSI XUMHUH KaK MPOU3BOIUTEIHLHOM
CHJIBI O0IIIECTBA M KaK BO3MOXKHOM 00acTu Oyaymien nmpogeccuo-
HaJILHOM NeITeILHOCTH,

. pazeumue MBIIIJIEHUS 00YJaroIINXCs MOCPEACTBOM TaKUX TI0-
3HaBaTENbHBIX YUeOHBIX ACUCTBUI, KaK yMEHHE (POPMYIUPOBATH
po0eMy U TUIIOTE3Y, CTAaBUTh LIEIH U 33[ja4l, CTPOUTH IIaHbI J0-
CTHDKECHHUS LIeJIel U peleHHs TIOCTaBICHHBIX 3a/1a4, ONPEeAesATh M0-
HATUS, OTPaHUYUBATh UX, ONIMCHIBATh, XapaKTepU30BaTh U CPABHHUBATD;
. NOHUMAHUe B3aUMOCBSI3U TEOPUH U NMPAKTUKU, YMEHHUE MPO-
BOJUTH XUMUYECKHI SKCIIEPUMEHT U Ha €0 OCHOBE JIeNaTh BHIBOABI U
YMO3aK/TFOUEHUSI.

3amaun maHHOMI
MIPOrpaMMBbI
00y4eHus B 00sacTH
dhopmupoBaHUs
CUCTEMBbI 3HAHUH,
YMEHHUM.

Jnst noCTHKEHHS 3TUX 1IeJIeW B Kypce XMMUM Ha CTYIIEHU OCHOBHOTO
00111ero 00pa3oBaHus PEIIAIOTCS CICIYIONTUE 3A0aUl.

— Gdopmupyromest 3HaHUsL OCHO8 XUMUYECKOU HAYKU — OCHOBHBIX
(haKkTOB, MOHIATHI, XUMUYECKUX 3aKOHOB M TEOPHH, BRIPAKEHHBIX
MOCPEJICTBOM XUMHYECKOTO SI3bIKA;

— passusaromcs ymeHus: HabIOAaTh U OOBACHATH XUMUYECKUE
SIBJICHUS, TIPOUCXOSIINE B IPUPOJIC, JTAOOPATOPHBIX YCIOBUAX, B OBITY
Y Ha NMPOMU3BOJCTBE;

— npuoOpemaromcs cCneyuaibHvle yMmenus U Hagblku 1o 0e30-
MacHOMY OOpaIIeHHUIO ¢ XUMUYECKUMU BEIIeCTBAMU, MaTepUaIaMH U
MIPOIECCAMMU;

— Gopmupyemcs 2ymaHucmuyeckoe omHoueHue K Xumuu Kaxk
MIPOU3BOIUTENLHON cuiie 00IIeCTBa, C MOMOIIBI0 KOTOPOH pelIarTes
r106anpHbIe MPOOIEMbI YEIOBEUECTBA;

— ocywecmensemcs unmezpayus XAMM4eCKOM KapTHHBI MUpa B
€IMHYIO HAYYHYIO KapTHHY.

Hens TP: pa3BuTns y 00y4aromuxcs eCTeCTBEHHO-HAYYHOI,
MaTeMaTH4ecKoi, HHGOPMALHOHHON I'PAMOTHOCTH,
¢GopMupOBaHUS KPUTHYECKOI0 M KPEATHBHOI'0 MbILLICHHUS,
COBEPILICHCTBOBAHMS HABBIKOB €CTECTBEHHO-HAYYHOM
HANMPABJEHHOCTH, a TAKHKe VI PAKTHYECKO 0TPadOTKH
yueOHOro MaTepuaJia no yueOHoiM npegmeraMm « Dusuka,
«XuMHus», «buogorus .




Y4yebHo-
METOJUYECKUU
KOMILJIEKT.

1. Xumus. Beoanslii kypce. 8 kiace. IIponeneBrnueckuii kypce (aB-
topsl O. C. I'abpuensn, U. I'. Octpoymos, A. K. Axnebunun). 160 c.

2. Metonudeckoe nocoowue. 8xiacc (aBropsl O. C. ['abpuensy, I
A. lumapesa). 208 c.
3. Paboyas tetpanp. Xumus. 8 kiace (aBropsl O. C. ['abpuensn, I

A. lumapesa). 112 c.
4. [paktukym. 8 xmacc (aBropst O. C. I'abpuensa, U. B. Akce-
HOBa). 80 c.

KonunuectBo yueGHBIX
94acoB, HA KOTOPOE
paccunTaHo U3ydeHHE
npeaMeTa, Kypea, B
TOM YHCIIe
TEMaTH4YEeCKOe
pacrpeielieHIe YacoB
Y KOJIMYECTBO YacOB
IUTSL IPOBEICHUS
KOHTPOJIBHBIX,
1abopaTOpHBIX,
MPaKTUYECKUX padoT.

JroT Kypc paccuntad Ha 0,5 yac B Henenro B o0beMe 18 yueOHbIX
4acoOB, COCTOUT U3 YETBIPEX YaCTEH — TEM.

[IepBast — «XuMHs B HEHTPE €CTECTBO3HAHUS

Bropas — «MaremaTuka B XMMUN»

TpeTbst — «SIBiIEeHUS, TPOUCXOIAIIHNE C BEMIECTBAMMY
YerBepras — «Pacckas3pl o XUMUAN»

®opmMbl OpraHu3aluu
y4eOHOTO mpoIiecca.
DOopMBI TEKYIIETO
KOHTPOJIS 3HAHUI
yqamuxcs (TeKyIui
KOHTPOJIb — TEKYIIUH,
YETBEPTHOU U
MOJIYTOJI0BOM
KOHTPOJIb,
MIPOMEXKYTOUHAS
aTTecTalus — UTOT 3a
y4eOHBIN T0JT)

dopmamu pukcanuu yaeOHbIX JOCTHKCHUH YyIalUuXCsl MOTYT OBITh:
* pedepaTuBHBIC PAOOTHI IO OJTHOMY HITH HECKOJIEKHM UCTOYHUKAM
nHpopMmanuu, BKIodas HTepHer;

*  pe3yNbTaThl 3KCIIEPUMEHTAILHBIX UCCIIETOBAHIM, 0()OPMIICHHBIE
HaJIeKAIIUM 00pa3oMm;

*  BU3YyaJIHM3aIHs MOJYYCHHBIX 3HAHUH C TIOMOIIBI0 KOMITBIOTEPHOU
TeXHUKH (rpe3eHTanuu PowerPoint, aHuMaIMOHHBIE POJTHKU
MacromediaFlash, BebcTpanuis! u T.11.).

*  TBOpYECKHUE 3a/aHusl (3anmra pedepaToB U MPOCKTOB,
MOJICIIMPOBAHKE MPOIECCOB M OOBEKTOB).

OueHouHble cpeacTBa
Paboueit mporpamMmbl

He umeercsa




HJIaHH[!!gMI)IQ DE3VJILTATDHI



JIMYHOCTHBIE pe3yJbTaThbl

— 3HaHUe U NOHUMAHUe: OCHOBHBIX UCTOPUYECKUX COOBITHUH, CBSI3aHHBIX C PA3BUTHEM XUMUH;
TOCTHKEHHUH B 001aCTH XUMHH U KYIbTYPHBIX TPAJUIUI CBOCH CTpaHBbI (B TOM YHCIIE HAYYHBIX); 00-
[IEMUPOBBIX JTOCTHKEHUN B 00JIACTH XMUMUU; OCHOBHBIX IIPUHIIMIIOB M IPABUJI OTHOILIEHUS K PHPO/IE;
OCHOB 3/I0pOBOT0 00pa3a )KM3HU U 3A0POBhECOEPEraronuX TeXHOJIOTHil; TPaBUJI MOBEICHUS B UPE3BbI-
YalHBIX CUTYAIUSIX, CBI3aHHBIX C BO3/ICHCTBHEM PAa3IMYHBIX BEIIECTB; OCHOBHBIX ITPAB U 005S3aHHOCT €l
rpakJIaHIHA (B TOM YHCIIEe 00YJaIOIerocs ), CBSI3aHHbBIX C IMYHOCTHBIM, TPO(ECCHOHATBLHBIM H YKH3HEHHBIM
CaMOOTIPE/ICIICHNEM; COIMATBHOM 3HAYMMOCTH U COACPKaHUs MPOo(ecCcrid, CBA3aHHBIX C XUMHEH;

— Yy8cmeo 20pO0oCcmu 3a POCCUNCKYIO XUMUYECKYIO0 HAYKY U IOCTH)KEHUS YUEHBIX; YBaXKECHUE U
MPUHATHE JOCTUKEHUM XUMUHU; TF000Bb U OE€pE’KHOE OTHOIIEHHUE K IPUPOJIE; YBAXKEHUE U YUE€T MHEHHM
OKPY)KAIOIIUX K JINYHBIM JJOCTUKEHUSIM B U3yYEHUH XUMUU;

— npuzHaHue NCHHOCTHU COOCTBEHHOTO 3J0POBEA U 3J0POBEA OKPYKAIOIMIUX J'IIOI[Cﬁ; HCO6XOI[I/IMOCTI/I
CaMOBBIpaXXCHUS, CaMOpCalIn3allvi, COONUAJIbHOT'O ITPU3HAHUSA;

— 0CO3HaHUe CTETIEHN TOTOBHOCTH K CAMOCTOSITEIbHBIM ITOCTYIIKAM U JEHCTBUSAM, OTBETCTBEHHOCTH 32
WX pe3yNbTaThl;

— nposeienue YKOJIOTHIECKOTO CO3HAHUS, JOOPOKEIATEIbHOCTH, JOBEPUS U BHUMATEIHHOCTH K
JHOAOAM, TOTOBHOCTHU K COTPYAHHUYCCTBY, MHUIIUATUBBI 1 J'IIO603HaTeJ'II)HOCTI/I B U3YUCHHH BCUICCTB U
MPOIIECCOB; YOSKJICHHOCTH B HEOOXOIMMOCTH Pa3yMHOTO HCTIOJIB30BAHUS TOCTHKEHUN HAYKH U
TEXHOJIOTHH;

— YMeHue YCTaHABIMBATh CBSA3HM MEXAY LEIbI0 U3YYEHUS! XUMUU U TE€M, JIJISl 4eTro 3TO HYKHO; CTPOUTh
YKU3HEHHBIE U MPO(EeCCHOHATIBHBIE TIAHbBI C YUETOM YCHEIIHOCTH U3YyYeHHs] XUMUU U COOCTBEHHBIX
MIPUOPUTETOB.

MertanpeamMeTHble pe3yJibTaThI

— ucnovzosearnue pa3iindibiX HCTOYHUKOB XUMHWYECKOH I/IH(l)OpMaI_II/II/I; IIOJIYy4YCHHUC Takou
I/IH(bOpMaI_[I/II/I, €€ aHaJIM3, MOoAroTOBKa Ha OCHOBE 3TOI'0 aHAaJIN3a I/IH(l)OpMaI_II/IOHHOFO IMPpOAYKTa U €10 IIpe-
3CHTaLuA,

— npumernerue OCHOBHbIX MCTOA0B IMO3HAHHA (Ha6HIOI[eHI/I$I, OKCIICpUMCHTA, MOACIIMPOBAHUA,
HU3MCPCHUSA U T. ,Z[.) UL U3YUCHUS XUMHUYCCKUX 06”beKTOB;

— ucnojb3oedHue OCHOBHBIX JIOTHYCCKUX onepauﬂﬁ (aHaJ'II/IBa, CHUHTEC3a, CPABHCHMUA, O606H_ICHI/IH,
J0Ka3aTcjIbCTBa, CUCTEMATU3alluH, KJ'IaCCI/I(I)I/IKaL[I/II/I n ,I[p) IIpU U3YYCHNUU XUMHUYCCKUX O6’beKTOB;

— @opmynuposanue BBIBOJOB U YMO3AKIIOUEHUH U3 HAOMIOICHUN U N3yYEHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEN;

— npocHozuposarnue CBOMCTB BCIICCTB HA OCHOBC 3HAHHUA UX COCTAaBa U CTPOCHUS, a4 TAKIKC
YCTAHOBJICHUA aHAJIOTHH,

— Gopmynuposanue uaeH, TUMOTE3 U MyTeH MPOBEPKU UX UCTUHHOCTH;
— onpedeneHue TeNel U 3a/1a4 Y4eOHOUM U UCCIIeIOBATETLCKOM IeATEIbHOCTH U MTyTeH UX JOCTUKEHUS;

— packpoimue NpUuINHHO-CICACTBCHHBIX CBs3E MCKAY COCTaBOM, CTPOCHHUEM, CBOﬁCTBaMH,
MNPUMCHCHUCM, HAXOXKICHUECM B IPUPOJAC U NTOJTYICHUCM Ba)KHEHUIIIHUX XUMHUYECKUX BCIIICCTB,



— apeymernmayusi COOCTBEHHOH MO3UIMH U €€ KOPPEKTUPOBKA B X0JI€ TUCKYCCHU MO0 MaTepualiaMm
XUMHUYECKOTO COJIEPKAHMUS.

IMpenveTHbIE pe3yJibTATHI
B nosnasamenwvhoii cgepe
3nanue (nonumanue):

— XHUMHYECKON CUMBOJIMKH: 3HAKOB XUMUYECKHX JIEMEHTOB, (DOPMYII XHMHUYECKUX BEIIECTB,
YpPaBHEHUN XUMHYECKUX PEAKIIUI;

— BKHEUIIINX XUMUYECKUX MOHSATHI: BENIECTBO, XUMHUECKUI 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHTEJIbHBIE aTOMHAs M MOJIEKYJISIPHAs MacChl, MOH, KATHOH, aHUOH, XMMUYECKas CBS3b, MIEKTPO-
OTPULATENILHOCTb, BAJICHTHOCTh, CTENIEHb OKHUCIIEHHS, MOJIb, MOJISIpHAsI Macca, MOJIIpHbI 00BEM, pacTBOPBHIL,
ANEKTPOJIUTHI U HEAJIEKTPOJIMTHI, JIEKTPOIUTHYECKAs AUCCOLMALINS, OKUCIUTENb U BOCCTAHOBUTENb,
OKHCJIEHHE U BOCCTAHOBJIEHHUE, TETNIOBOU 3((EeKT peaKii, OCHOBHbBIE TUIIbI PEaKIIUi B HEOPraHUUECKOM

XUMHUH,

— CbOpMy.]'II/IpOBOK OCHOBHBIX 3aKOHOB U Teopnﬁ XUMHUHU: AaTOMHO-MOJICKYJIAPHOTO YYCHHS, 3aKOHOB
COXpAaHEHUs MacCChl BEIIECTB, MOCTOSIHCTBA COCTaBa BelecTB, ABoraapo; [lepuoanueckoro 3akona /. .
MenpeneeBa; TCOPUHM CTPOSHHUS aTOMa M YICHHSI O CTPOCHUH BEIIECTBA; TECOPUH dIEKTPOJIUTHUIECKON
Aucconuan U Y4CHHUA O XUMHAYECKOU pEaKkuu.

Ymenue nazvieams:

— XUMHYECKUE DIIEMEHTEHI,

— COCIIMHEHUS M3yYCHHBIX KJIACCOB HEOPraHUICCKUX BEIICCTR;
Obwschenue:

— (bM3UYECKOTO CMBICIIa AaTOMHOTO (ITOPSAKOBOTO) HOMEpa XUMHYECKOTO 3JIEMEHTa, HOMEPOB TPYIIITHI
u nepuoja B [lepuoanueckoii cucteme J1. . MenaeneeBa, kK KOTOPbIM 3JIEMEHT NPUHAJICKUT;

— SaKOHOMepHOCTCfI N3MCHCHHA CTPOCHHUA aTOMOB, CBOICTB 2JIEMEHTOB B npeaciax MajblX IIEPUOI0B
nA T'pYIIII, a TaK¥XEe CBOMCTB O6p33y€MLIX HMH BBICHINX OKCHUIO0OB U TUAPOKCHUIOB,

— CYIIHOCTH IIponecca SHGKTpOHHTH‘IeCKOﬁ JUCCOMaliu U peaKuHﬁ HOHHOTO OOMeHa.
Ymenue xXapakmepuzoeanib.

— XUMHWYCCKUEC 3JICMCHTEI (OT BOAOpPOda N0 KaJ'ILI_[I/ISI) Ha OCHOBC HX ITIOJIOKCHUS B Hepnonnqecxoﬁ
CUCTEMEC XUMHUYCCKUX 3JICMCHTOB I[ H. MenneneeBa u 0COOCHHOCTEH CTPOCHUSA NX ATOMOB;

— B3aMMOCBA3b MCKAY COCTABOM, CTPOCHHUEM U CBOMCTBaMH HCOPTaHNYCCKHX BCUICCTB;

— XMMUYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTaHUUECKUX BEIIECTB (OKCUIOB, KUCIOT, OCHOBAHUH,
aM(OTEPHBIX COeTMHEHUN U COJIel).

Onpeoenenue:
— cocTaBa BEUIECTB MO UX hopMyam;

— BaJICHTHOCTHU U CTCIICHU OKUCICHUA 3JICMCHTOB B COCAMHCHUU



— BUJIOB XUMUYECKOU CBSA3H B COEIMHEHUSX;

— TUIIOB KPUCTAJUIMYECKUX PELIETOK TBEP/IBIX BEIIECTB;

— IIPUHA/UIEKHOCTH BEILIECTB K ONPEACICHHOMY KJIACCy COEIMHEHU;

— TUTIOB XUMUYECKUX PEAKINH;

— BO3MOYHOCTH NPOTEKaHUsI peaKLUii HOHHOTO 0OMEHa.

Cocmasnenue:

— cxeM ctpoeHust aromoB nepBbix 20 anemenTtoB [lepuoandeckoii cucremsl [. 1. Mennaeneesa;
— (bopMys1 HEOPraHMYECKUX COEANHEHNHN U3yYEHHBIX KJIaCCOB;

— YPAaBHEHUN XUMUYECKUX PEAKIIHM.

bezonacnoe obpawenue ¢ xXumudeckoil mocynoi u 1abopaTopHbIM 000PYIOBAaHUEM.

IIposedenue xumuuecko2o IKChepuUMeHma:

— MOATBEPKIAIOLIET0 XUMHUYECKUE CBOMCTBA M3YUEHHBIX KI1aCCOB HEOPraHUYECKUX BELIECTB;
— MOJATBEPXKAAOIIET0 XMMUUYECKHH COCTaB HEOPTraHWYECKUX COEIMHEHUH;

— 10 TIOJIYYEHHUI0, COOMPAHUIO U PACIIO3HABAHMIO Ta3000pa3HbIX BEIIECTB (KUCIOPO/1a, BOJOPO/A,
YTJIEKHUCIIOTO Ta3a, aMMHaKa);

— 10 OTIPEIEICHHUIO XJIOPHI-, CYIb(}aT-, KapOOHAT-MOHOB U MOHA AMMOHHMS C IIOMOIIBIO0 Ka4€CTBEHHBIX
peaKkui.

Buiuucnenue:

— MacCOBOM J0JM XUMHYECKOTO AJIEMEHTa 10 (hopMyJie COCTUHECHHUS;

— MacCOBOM J0JIM BEIIECTBA B PaCTBOPE;

— MacChl OCHOBHOTI'O BEIIIECTBA 110 M3BECTHOM MAacCOBOM J0JIe IPUMECEH;
— 00BEMHOM 0T KOMIIOHEHTA Fa30BOM CMECH;

— KOJIM4YCCTBA BCIICCTBA, o0BbeMa UM MacChl BCIICCTBA IO KOJIMYECTBY BCIICCTBA, O6T>€My HJIn Macce
pearcHTOB UJIN IMPOAYKTOB PCAKIIUH.

— Hcnonvzosanue npuobpemenHuix 3HAHUL U YMEHUL 8 NPAKMUYECKOU 0esmenbHOCU U NOBCEOHEEHOU
HCUSHU:

— JJIA 0e30I1acHOTO O6paH_IeHI/I$I C BCIICCTBAMH U MaTCprajlaMU B MMOBCEIHEBHOM KU3HU U T'paMOTHOTO
OKa3aHuA nepBoﬁ TIOMOIIH IIPH OKOraX KUCJIOTAMHU U IICII0OYaMU;

— JJIA 0OBSICHEHMS OTACIBHBIX (I)aKTOB U MPUPOAHBIX SIBJIGHI/Iﬁ;
— JJIA KpHTquCKOﬁ OILICHKH I/IH(bOpMaI_[I/II/I 0 BCHICCTBAX, UCIIOJIb3YECMBIX B 6BITy.

B 11eHHOCTHO-OpHEeHTALMOHHOM cepe



— Ananus u oyenka MOCIENCTBUH U OKPYKaIOIIEH Cpebl OBITOBOM U IPOU3BOACTBEHHON
JeATeIbHOCTH YeJIOBEKa, CBA3aHHOM C MOJIyYeHUEM U IepepabOTKOM BEIIECTB.

B Tpynosoii chepe

— IIposedenue onepayuti ¢ NCIOIB30BAHNEM HArPEBaHMs, OTCTAaUBAHUs, (PHIBTPOBAHNUS,
BBIIIAPUBAHUSL; IOJyUEHUS], COOMpaHus, pacliO3HAaBaHUsl BEILIECTB; U3TOTOBJICHUS MOJIENIEH MOJIEKYIL.

B ciepe 6e3onacHOCTH KU3HEAEATEIHLHOCTH

— Cobar00eHue IpaBUIl TEXHUKH 0€30MTaCHOCTH MTPU POBEICHIH XUMUYECKOTO SKCIIEPUMEHTA,

— OKds3daHue HCpBOi/JI IIOMOIIIHX IIPH OKOTax, Mope3ax U XUMHUICCKUX TpaBMax.

3.Coniep:xanye y4e0HOr0 NpeaMeTa, Kypca

XuMHS KaK 9aCTh €CTECTBO3HAHHUS. Hpe}lMeT XHUMHHU.

EcTecTBO3HaHNE — KOMIUIEKC HAyK O Mpupoje: PU3UKU, XUMUHU, Ouosoruu u reorpaduu. [lonoxurtensnoe
Y OTPULIATEIILHOE BO3JICHCTBHE YEJIOBEKA HA IPUPOLY.

[Ipenmer xumun. Tena u BemecTBa. CBOMCTBA BEIIECTB KaK UX WHIMBUAYyalbHbIE TpU3HaKku. CBOMCTBA
BEIIECTB KaK OCHOBA MX MPUMEHECHUS.

MeTtoanl H3y4eHus ecTecTBO3ZHAHUs. Hal0imoieHne kak OCHOBHOM METO/I MTO3HAHUS OKPYKAIOIIET0 MUDA.
Ycnosus nposeneHust Ha0MoAeHN. ['MnoTe3a kak npeanoioxkeHue, oObsCHSIONIEe N MpeCKa3bIBaloliee
MPOTEKaHNUE HAOIIOAAeMOTO SBJICHU. DKcriepuMeHT. Jlabopartopus. DKCIEpUMEHT JTaO0OpaTOPHBIN U
JIOMAaITHUH.

CriocoOsl pukcrpoBaHUS pe3yabTaTOB 3KcniepuMeHTa. CTpoeHHe IIAMEHU CBEYH, CyXOTr0 TOPIOYEro,
CHUPTOBKH.

IIpakTuuyeckas padora «3HAKOMCTBO C J1abopaTopHbIM 000opynoBaHueM. [IpaBuiia TEXHUKH O0€301TacCHOCTH
pu paboTe B XUMUYECKOM KabuHeTe (J1TabopaTopun)».

IpakTHyeckasi padora «HaGmrogaeHue 3a ropsiei cBeuoil. Y CTpoicTBO ciupToBKU. [IpaBuita paboThl ¢
HarpeBaTeIbHBIMU TPUOOPAME.

MopaeanpoBanne. Mozenu kak abcTparupoBaHHbIE KOTIMU M3Y4aeMbIX OOBEKTOB U MpoIeccoB. Moienu B
¢uzuke. DnekrpodopHas MalIMHa Kak abcTparupoBaHHasi MOJEIb MOJIHUM. MoJienu B OMOJIOrHH.
buonoruyeckne Mysspku. Mozeny B XMMUU: MaTepralibHbIE (MOIEIN aTOMOB, MOJIEKYJI, KPHCTAJLIOB,
anmapaToB M YCTAHOBOK) M 3HAKOBbIEC (XMMUYECKUE 3HAKU, XUMHYECKUE (POPMYITBI U XUMHUYECKHE
ypaBHEHHS).

XuMnyeckasi CHMBOJIMKa. XMMHUYECKHE 3HakU. IX 0003HaueHue, Mpon3HoIIeHe U HHdopMarus,
KOTOPYIO OHHU HecyT. XuMudeckue ¢popmyisl. x o603HaueHue, Nponu3HoLeHe U HH(popMaIus, KOTOPYIO
oHU HecyT. IHAEKChl ¥ KOO PHUIIMEHTHI.

XuMmus ¥ pu3dNKa. YHUBEPCAIbHbIH XapaKTep MOJI0KEeHHH MOJIEKYJIAPHO-KHHETHYECKOH TEOPHH.
[TonsaTHs «aToM», «MOJIEKyNa», «MoH». KpHucrammdeckoe cocTosiHuE BemecTBa. Kpucramueckne
pereTky TBepAbIX BemecTB. Juddy3us. bpoyHoBckoe ABHKEHHE.



Xumus U pu3HuKa. ArperaTHble COCTOSIHUSA BemecTBa. [loHsATHE 00 arperaTHOM COCTOSIHUU BEILIECTBA.
I"a3000pa3Hble, KHUIKUE U TBEpbIC BemecTBa. Kpuctammyeckie u aMopQHbBIE TBEP/IbIC BEIIECTBA.
Pu3NYEeCKUEe U XUMUYECKUE SBJICHMUS.

Xumus u reorpagus. ['eonoruuyeckoe CTpoeHUE MIAHETHI 3eMIISL: AP0, MAHTHSA, TUTOChepa. DIEMEHTHBIH
COCTaB I'€0JIOTUYECKUX COCTABHBIX YaCTEH IUIaHEThl. MuHepallbl M rOpHbIE IOpoAbl. MarmaTudeckue u
0CaJI0OUHbIE (OpraHMYeCcKUe U HEOPraHUYECKUE, B TOM YHCJIE U TOPIOYKE) IOPOJIBI.

XuMus ¥ 0u0JI0rusi. XMMUYECKHUH COCTAB KUBOM KJIETKH: HEOPraHU4eCKHe (BOJa U MUHEPAJIbHBIE COJIN) U
opranuveckue (OeNKu, KUPHI, YTICBOIbI, BATAMUHBI) BelecTBa. [[pocThie U CIIOXKHBIE BEIIECTBA, HX POJIb B
AKHU3HEJESATEIbHOCTH OpraHnu3MoB. brosoruueckas poiib Bo/ibl B )kUBOM KieTke. PotocunTes. Poib
xnopoduiia B porocunTese. bronornueckoe 3HaueHue XUPOB, OCTKOB, YOUPHBIX Macel, YIIIEBOIOB U
BUTAaMHUHOB JIJIS )KU3HEICATEIIbHOCTH OPTaHNU3MOB.

KadecTBeHHbIe peakuiuu B XuMHuH. [IoHATHE O KAUECTBEHHBIX PEAKIUAX KaK O PEaKIUsX,
BOCIIPUHUMAEMBbIX OPraHOJIENTUYECKHU C IIOMOIIBIO 3pEHUs, CllyXa, OOOHSIHUS. AHAIUTUYECKUI YPPEKT.
OmnpenenseMoe BEIIECTBO U PEaKTHUB Ha Hero. Bo3aMOXHOCTh M3MEHEHUS POJIM Ha IPOTUBOTIOIO0KHYIO.
Pacnipoctpanenue 3anaxa 0/1€eK0JI0Ha, JyXOB WK Ie30JJ0paHTa Kak npouecc 1udpdyszun. O6pasiubl TBEPABbIX
BEIIECTB KPUCTANINYECKOrO CTpoeHHs. MoJenu KpUCTaUIMYECKUX PEIIETOK.

Jemoncrpanuu. Koyekiys pa3HpIX Tell U3 OJJHOTO BEIIEeCTBa WM MaTepraiia (HampuMmep, CTekiIa —
naboparopras nocyaa). Komneknus pa3nuaueix e win ¢potorpaduil TeI U3 aTIOMUHUS 71 WLTIOCTPAIIUN
UJIeN «CBOICTBA — MpUMEHEHHEe». YueOHoe 000pyI0BaHUE, UCTIOIb3YEMOE MPU U3yUeHUHU (U3UKH,
ouosiorun, reorpaduu U XUMHUHU. IIEKTpodopHas MamnHa B aeicTBud. [ 'eorpadudeckue moaenu (Taooyc,
kapta). buonoruueckue Mmoaenu (MyJsiKu OPraHOB M CUCTEM OPTraHOB PACTEHHI, )KUBOTHBIX M YEIOBEKA).
Ouznyeckue U XMMHUYECKHE MOJIETIN aTOMOB, MOJIEKYJT BEIIECTB U UX KPUCTAIIIMYECKUX PEIIETOK.
OObeMHbIe U IapOCTEPKHEBBIE MOJIENIN BObI, YTJIEKHCIIOTO U CEPHUCTOTO T'a30B, METaHa.
Pacnipoctpanenue 3anaxa 0/1IeK0JI0Ha, JyXOB WX I€30JJ0paHTa Kak rnpouecc Auddyszun. O6pa3ibl TBEPABbIX
BEIIECTB KPUCTAJUIMYECKOTO CTPOCHUS. MoieNn KpUCTAIIINYEeCKUX peleToK. Tpu arperaTHbIX COCTOSHUS
BoJbL. «IlepenuBaHue» yriaekuciaoro ra3a B CTakaH Ha ypaBHOBEUICHHBIX Becax. Koiekius
KPUCTAIIMYECKUX M aMOP(HBIX BEIIECTB U U3eNni u3 HuX. Kosekuus Munepasnos (Ja3ypuT, KOPYH],
XaJIbKOMUPUT, (DIHOOPUT, ranut). Kosiekius ropHeIX mopo (TpaHuT, pa3indHble (OpPMbI KalbIIUTa —Mel,
Mpamop, u3BecTHsIK). Komiekuus roprounx uckomnaeMbix (HeTh, KAMEHHBIN YTOJIb, CIAHIIBL, TOP)).
CrniupToBast SKCTpaKIUs XJI0poQuiia U3 3eJeHbIX TUCTheB. KauecTBeHHas peakiius Ha KUCIOPO/I.
KauecTBeHHas peakius Ha yriieKuciblii ra3. KauecTBeHHas peakiius Ha U3BECTKOBYIO BOJLY.

JlabopaTopHble onbIThl. OnrcaHue CBOMCTB KUCIOPOa, YKCYCHOM KUCIOTHI, anmtoMuHusa. CTpoeHue
IJIaMeHH (CBEYH, CIMPTOBKH, CYXOTO Toprouero). M3rotosiienue Moeneid MoJeKya XMMUYECKUX BEIIECTB
u3 mnactuiuHa. HalGmronenne OpoyHOBCKOTO IBMYKEHUS YACTUYEK YEPHOU TYIIH MO MUKPOCKOTIOM.
W3yueHne rpaHuTa C MOMOILBIO YBEIMUUTEIbHOTO cTekIa. OOHapyKeHUe KHUpa B CeMeHax MOACOTHEUHUKA
u rpenkoro opexa. O6HapyxeHue 3(pUpHBIX Macel B aneabcuHOBON Kopke. OOHapyXeHne Kpaxmaia 1
Oenka (KJIeMKOBMHBI) B MIIEHNYHOI MyKe. [IpomyckaHue BbIIbIXaeMOT0 BO3/lyXa Yepe3 U3BECTKOBYIO BOJY.

MartemaTnka B XUMHH

OTHoOCUTeIbHbIE ATOMHASL M MOJIeKYJIsipHasi Macchl. [IoHsATHE 00 OTHOCUTETHLHON ATOMHOM U
MOJIEKYJISIPHOM Maccax Ha OCHOBE BOJOPOJAHON eInHULbI. HaxoXK/1eHre OTHOCUTEIBHON aTOMHON MacChl
XUMHYECKUX d7ieMeHTOB 1o Tabmuue [1. . MenneneeBa. HaxoxaeHne 0THOCUTENbHON MOJIEKYISIPHON
Macchl 1o GopMyJie BEelecTBa Kak CyMMbl OTHOCUTENBHBIX aTOMHBIX MacC, COCTABJISIIOIINUX BEIIECTBO
XUMHYECKHUX DJIEMEHTOB.



MaccoBasi 10J11 XMMH4Y€ECKOI'0 3JIeMEHTa B CJIO’KHOM BelecTBe. [loHATHE O MaccoBoi J10J1€
XHUMHYECKOTO AJIeMeHTa (W) B CIIO’)KHOM BEIIECTBE U €€ pacueT 1o ¢popmyre BemecTBa. Haxoxaenue
(bopMyIbI BElIeCTBA 10 3HAUSHUSIM MACCOBBIX JI0JIEH 00pa3yIoINX ero AIEMEHTOB.

Yucrole BemecTBa U cMecH. [TonsaTre o uncTom BemecTBe U 0 cMecu. Cmecu razoo0pasHsie (BO3AYX,
NPUPOIHBIN ra3), Kuakue (HeTh) U TBepble (TOpHbIe Mopoibl, KynuHapHbie cMecd 1 CMC). Cmecun
TOMOTEHHBIE U TeTePOTEHHEIE.

O0BbeMHast 1011 KOMIIOHEHTa ra3oBoii cmecu. [lonsarue 06 00beMHO# 071€ (¢) KOMIIOHEHTa Ta30BOM
cmecu. CocraB BO3/1yXa U MPUPOIHOTO Ta3a. Pacyer 06bemMa KOMIIOHEHTA ra30BOM CMECH TI0 €ro 00beMHOM
JI0Jie ¥ HA00OPOT.

MaccoBasi 10151 BelecTBa B pactBope. [loHsTHE 0 MaccoBO J1oJie BemiecTa (W) B pacTBOpe.
PacTtBOpuTENh M pacTBOpEHHOE BelecTBO. PacyeT Macchl paCTBOPEHHOTO BEIIECTBA IO MAacCe pacTBOpa U
MaccOBOH JI0JIe paCTBOPEHHOTO BEIIECTBA U IPYTHUE PACUETHI C UCTIOIH30BAHUEM STHX IMTOHATHA.

IpakTHyeckas padora «[IpuroroBnenne pacTBopa ¢ 3aIaHHOM MacCOBOM J0JIEH PaCTBOPEHHOTO
BEILECTBA.

Maccosast 104151 npumeceii. [lousarue o yricrom BemiecTBe U npuMecu. MaccoBast 10J1st mpumecH (W) B
oOpa3siie ucxoaHoro Bemectsa. OCHOBHOE BeliecTBO. PacueT Macchl OCHOBHOTO BELIECTBA 110 Macce
BEIIECTBA, COJAEPIKAILEr0 ONpeAETICHHYI0 MacCOBYIO JIOJIO MPUMECEH, U APYrUe pacuyeThl C UCIOIb30BAHUEM
ATUX MOHATHM.

JemoHcTpanuu. MuHepaibl KyIpUT B TEHOPUT. KoJTeKIMKM pa3IMuHbIX BHIOB MpaMopa U U3ACIUN (MK
WJUTFOCTpPAINI U3enuii) n3 Hero. CMech PEYHOTO M CaXapHOTO Tecka u ux pasjaenenue. Komneknus HepTu u
HedrenpoaykToB. Kostekius ObITOBBIX cMecel (KynmuHapHbIX cMeceit, CMC, maMITyHei, HalluTKOB U JIp. ).
Jnarpamma 00beMHOTO cocTaBa Bo3ayxa. Jluarpamma o0beMHOT0 cocTaBa MpUpoHOro raza. Oopasisl
BEIIECTB U MaTepUANIOB, COJEPKAIIHUX OMPEIETICHHYIO JI0JII0 pUuMecei.

JlabopaTopHble onbIThI. V3ydeHne coctaBa ObBITOBBIX KYJIMHAPHBIX U XO3SHCTBEHHBIX CMecei 1O
sTHKeTKaM. M3yueHune coctaBa HEKOTOPBIX OBITOBBIX U (hapMalleBTUYECKUX MTPEIapaToB, COAEPKaIINX
OTIPEICTICHHYIO JIOJIIO MIPUMECEH 10 UX ITHUKETKAaM.

SIBeHMsl, MPOMCXOASIIIME C BellleCTBAMHU

Paznenenne cmeceii. [lonstue o pa3zneneHun cMecel 1 OYUCTKE BenlecTB. HekoTopeie mpocreitime
crocoObl pa3iesieHHus CMECE: MPOCEUBaHUE, Pa3CICHHE CMECEH MOPOIIKOB JKeJie3a U CEPhl, OTCTAaUBaHHE,
JeKaHTalusl, IeHTpUyrupoBaHue, pa3AeeHIe ¢ TOMOIIBIO IETUTEILHON BOPOHKH.

@OuabTpoBaHue. OUILTPOBaHUE B Ia0OpaTOpUH, OBITY U Ha npou3BocTBe. [lonsTue o ¢punbrpare.

Ancopoums. [Tonstue 06 agcopbunu u agcopoeHTax. AKTUBUPOBAHHBIN Yrojb KaK BaKHEHUIINNA aIcOpOEHT,
€ro MCIO0JIb30BaHKe B OBbITY, Ha MPOU3BOJICTBE U B BOGHHOM JieJie. Y CTPOMCTBO MPOTUBOrasa.

IlI/ICTI/I.TI.TIHHI/Iﬂ. I[I/ICTI/IJ'IJ'IHI_II/IH KakK ITPOLEeCC BbIACIICHNA BEIIECCTBA U3 JKMIKON CMECH. I[I/ICTI/IJ'IJ'II/IPOBB.HHaH
BOJa 1 o0racTu ee NIPpUMCHCHUA.

Kpucraaausanus niu BbinapuBanue. Kprucramiiszamnys u BelIapuBaHue B Ja00paTopun
(xpucTammsaropsl U ¢aphopoBbIe YaAIIKK Ui BeIIapUBaHus) U npupoae. Ileperonka nepru.
Hedrenpoaykrel. @pakiroHHas MEPEroOHKa KUIKOTO BO3AyXa.

IIpakTnueckas padora «OuncTka NIOBapEHHOM COJIN».



Xumuuyeckue peakuuu. [loHsTre 0 XUMHUYECKOM peakiMy KaK MpoIecce MpeBpalleHus OJTHUX BEIIECTB B
Ipyrue. YCIOBHs TEUCHUS U MPEKPAIIECHUS XUMUYECKUX PEAKIIUH.

IIpu3HaKH XUMHYECKHX peakuuid. [Ipu3Haky XuMHUYECKUX peaKLuii: H'3MEHEHHE LIBETA, BBINIAJICHUE
0CaJIKa, paCTBOPEHME IOJIy4EHHOT'O OCaJKa, BBIICICHUE ra3a.

Jemoncrpanuun. [IpocenBanne cMecu MyKU U caxapHOro necka. Pazyienenue cMecu mopouikoB cepsl U
xenesa. Pa3neneHue cMecu NOPOIIKOB Cephl U IecKa. Paznenenne cMecu BOJIbl U paCTUTEIBLHOIO Macia ¢
MTOMOIIBIO JICNUTEIBHON BOpoHKH. [leHTpudyruposanue. ®unprpoBanue. Koyuteknus pecrimpaTopHbIX
MacoK U MapJjeBbIX MOBS30K. AJICOPOLIMOHHBIE CBOMCTBA AKTUBUPOBAHHOTO Yrisl. CHUIMKaresib U ero
IIPUMEHEHHE B OBITY U JIETKOM MpoMbILIUIEHHOCTH. [IpoTuBoras u ero ycrpoiictso. [lonyuenune
JUCTUJUTMPOBAHHON BOJBI C MOMOIIBIO J1a00paTOPHOI YCTaHOBKH JUIsl IEPErOHKH kuaKocTel. Pa3znenenue
CMeCH MepMaHraHara u Juxpomara Kainus cnocooom kpucraumsanuu. Komtekuus «Hedpts u
He(TenpoayKTh». B3anmoielicTBue MOPOLIKOB )kejie3a U cephl Npu HarpeBaHuu. [lonyueHne yriekucioro
ra3a B3auMOJEHCTBHEM MpamMopa ¢ KUCIOTON 1 0OHapyKEHUE €ro ¢ MOMOILbIO U3BECTKOBOW BOJBI.
Karanutuueckoe pasioxxeHrne nepokcua BoJopo/ia (KaTalin3arop — JAUOKCU MapraHiia).
depMeHTaTUBHOE pa3jiokKeHHEe MEPOKCH/Ia BOJA0POa € MOMOIIbIO KaTana3bl. KHCIOTHBIN OTHETYHIUTENb,
€ro YCTPOWCTBO W MIPHUHITUN JACUCTBUS. Peakius HeNTpanu3aiuu OKpameHHoro GperoadraJenHoM pacTBopa
IeI09M KUCIOTOW. B3anMoeiicTBre pacTBOpa repMaHTaHaTa i IMXpoMaTa KaJus ¢ paCTBOPOM CyJbpuTa
uatpus. [lonmyuenne ocaaka ruapokcuaa meau (1) wau rugpokcnaa xenesa (1) peakiueit ooMeHa.
PacTBopeHne nosydeHHbIX 0Ca/IKOB T'HMIPOKCH/IOB METalIoB KucioToi. [loyuenue yriekuciaoro rasza
B3aMMO/ICHCTBUEM pacTBOpa KapOoHaTa HATPUS C KUCIOTOM.

JlabopaTopHble onbIThl. PazeneHue cMecu cyxoro MoJjIoKa M peuHoro necka. M3rotonenue ¢puiabTpa u3
(bunpTpOBaNBHOM OymMaru uin OyMmaxHou canderku. M3roToBineHne MapiieBbIX MOBSI30K KaK CPEeICTBA
MHIUBUAYaJIbHOM 3aIMTHI B IEPHOJ] dSNuAeMun rpunna. M3ydenue cocraBa U IpUMEHEHUS! CHHTETHYECKUX
MOIOIINX CPEACTB, COAEPKAIIMUX SH3UMBI. M3yueHne ycTpoiicTBa 3a)KUTaIKy U ee IJIaMeHH.

Paccka3nl mo xumuun

Paccka3bl 00 yueHbIX. Boiaronimecs pycckue yueHble-XUMUKH: KU3Hb U JeATebHOCTh M. B.
Jlomonocoga, /1. 1. Menneneesa, A. M. byrtieposa.

Paccka3bl 00 3j1eMeHTax U BelecTBax. Meraibl: aJlOMHHHH, JKene30, 3010To. HeMeTaimier: a3or,
BoJiopoA. Bona. Xnopun Hatpusi. KapboHat kanbius.

Paccka3sbl 0 peaknusax. orocuntes. ['openne. Kopposus MeTaiios.
IIpakTnyeckas padora (IoMalIHUN YKCIEPUMEHT) «BbIpaluBanue KpUCTaIoOB COIM.

IIpakTuyeckas padora (nomaurHuii sKcriepumMenT) «Kopposus MeTaiony.



! ‘{QQH!!-TQMQTI/I‘IQQK!!Q ILIAHUPDOBAHWE

Ne Ne Ha3Banue TeM u esn n3yvyeHus OcHOBHBIE BHBI CpencrBa
YPOK | YPOK | YPOKOB TeMbl YPOKa yueOHOM o0yueHusi, B
a aB JesITeJIbHOCTH ToM yucjae UKT
TeMe yqanmxcs
1 1 XUMUS KaK 4acTh Jate yqanmmcst Hnmeepuposams Hoyr6ox
€CTECTBO3HAHMA. IIPEICTABIICHUE O 4aCTHBIC
[peaMeT XuMHuK HayKe XUMUHU, O €€ HPEAMCTHBIC
Meroaps! U3ydeHHUsT | pOJIM U MECTE CPEIH 3HAHUA B CHCTEMY
3HAHUH O
€CTECTBO3HAHUS JIPYTHX €CTECTBEHHO- | o\ o oo Mpe.
Hay9IHBIX ObvacHamy
AUCHHUILINH, O JUAJIEKTUKY
3HAYEHUH XUMHUU B B3aMMOOTHOILIEHUI
JKM3HHU YEI0BEKA; 1CJIOBCKA U
HayaTh TIpApOABL,
dbopMEpOBaHHe ULTIOCMPUPOBAMb €€
IPUMEpPaMHU.
TIOHATHA O Xapaxkmepuzosamw
XUMHYECKOM peMET XUMUH.
BEIIECTBE U €T0 Paznuwams Tena n
bu3nIecKuX BEILIECTBA.
CBOICTBAX. Xapakmepuzosamu
CBOMCTBA BEIIECTB
KaK Ux
WHIUBHTyaJIbHBIC
MIPU3HAKH.
Yemanasnusams
MPUYHHHO-
CIIEICTBEHHEIE CBA3U
MEX1y CBOMCTBAMHU
BEIIECTB U
00aCcTIMH UX
MIPUMEHEHUSI.
Onucwisams
CBOMCTBA HEKOTOPBIX
BEIIECTB I10
OIIPeIETIEHHOMY
IJIaHy ¢
MTOMOIIBIO PYCCKOTO
(poHOTO) SI3BIKA
2 2 IIpakTnuyeckas [To3HakoMuTH Pabomamy ¢ [udposas
padora Ne 1 y4daluxcs ¢ n1abOpaTOPHBIM maGopatopus 1O
«3HaAKOMCTBO ¢ npaBuiaMu Texunky | O00PY/IOBAHUEM M XHMHM
1a60paTOPHBIM ©e30MacHOCTH TIPH HarpeBaTCIbHBIMI - |(yuennyeckas)
npubopamu B
o0opy10oBaHHEM. pabote B COOTBOTCTRIM
IIpaBujia TeXHUKH | XUMUYECKOM NpaBHIAMH TEXHHKH
0€30MaCHOCTH npu Ka6I/IHCTC, C 0e301IaCHOCTH.




padore B 71a00paTOPHBIM Buinoaname

XHUMHYECKOM obopymoBaHuEeM — NPOCTEHIINE IPUCMbI

Ka0uHeTe 1a00PaTOPHBIM obparmenns ¢

(1adopatopuun)» LITaTUBOM, MOCYI0H; A1a00paTopHLIM
000py/TI0BaHHUEM.

copMupoBaTh
OpraHu3alMOHHBIC
yMeHHUsl (BecTu
3aIlMCH | JeTaTh
PUCYHKH).

IIpakTuyeckas 3a510KUTh Pabomamy c [{udposas
1ab0paTopHBIM maboparopust 1o
060p}II[0BaHI/IeM nu XUMUU
HAarpeBaTeNbHbIMU  (yqeHHYecKas)
npubopamu B

padora Ne 2 MPaKTHYECKHE COOTBETCTBHN C

«Haomonenue 3a
ropsimieii cBe4oi.
YcrpoiicTBo
CIHUPTOBKH.
IIpaBuia padoTsI ¢
HarpeBaTeJbHbIMH
npudopamMmmn»

OCHOBBI BaXKHEHIIIETO
METOJIa O3HAHUS
€CTECTBCHHOHAYYHBI
X TUCHMIIINH —
HaOJIIOICHM S,
MOAYEPKHYTh
Ba)KHOCTh U 3Ha-
YeHHE TIIATEIbHBIX
HaOJIIOICHUI,
MO3HAKOMHTH y4da-
HIHUXCS C
YCTPOMCTBOM
CIIUPTOBKH,
AKIICHTHPYS UX
BHUMAaHHE Ha
npaBujax paboThI ¢
HarpeBaTeIbHBIMU
pUOOpaMHU.

MPaBHJIAMH TEXHUKHU
0€30TacHOCTH.
Buinonnsamu
MIPOCTENIINE TPUEMBI
oOpareHus ¢
1a00paTOPHBIM
000pyIOBaHUEM: C
1a00paTOPHBIM
HITaTUBOM, CO
CIIUPTOBKOM




MoenupoBanue
XumMuueckas
CUMBOJIMKA

Cdopmuposats
MPE/ICTaBICHUE O
MOJICIMPOBAHUHU KaK
METOJI¢ ITO3HAHUS
OKPYXKaIoIero Mupa,
AKIICHTHUPOBATH
BHUMAaHHUE yJaIlnXcs
Ha Pa3IuIu MEXTY
00BEKTOM H €TI0
MOJICIBIO.
ITo3rakoMUTE
yUaIuxcs ¢
MOHATUSIMHA
«XAMHYECKHI

ObvsicHams, 9TO
TaKO€ MOJICITb.
Knaccuguyuposamuo
MOJIETIU Ha
MaTepuaIbHbIC U
3HAKOBBIC.
Tlpusooumy
MPUMEPHI Pa3TUIHBIX
THUIIOB MOJCTICH,
UCIIOJIE3YEMBIX TPH
U3YYCHUU
Pa3TUIHBIX
€CTECTBCHHOHAYUYHBI
X

IIpenmeros.
Ilepesooumy
Ha3BaHUS

M®Y  (upunTep,
CKaHep, KOIup)
HoyTtOyk




DIIEMEHTY,
«XUMHYECKas
dopmynar,
OOBSICHUTh
IPOMCXOXKICHUE
XUMHYICCKOMN
CHUMBOJIUKH; 110
XUMHYECKAM
dbopMynamMm HaAy4IHTh
[IKOJILHUKOB OII-
penensaTh
NPUHAIICKHOCTh
BEIIIECTBA K MPOCTHIM
WJIH CJIOXKHBIM

XUMUYECKHX
3JIEMEHTOB B
CHMBOJIbHYIO
CHCTEMY

3HAKOB ¥ HA0OOPOT.
Xapaxmepuzoeambo
XAMUYECKHE
(bopMyJIbl KaK
3HAKOBBIC MOJICIIH
COCTaBa XUMHUYECKUX
BCILICCTB.

Xumus u $usuka. Cdopmuposath ObvscHAmMb, 4TO HoyTtOyk
YHUBepcanbHbIN TPEACTABJIEHHUS O TaKo€ aToM,
XapakTep B)KHCHIIINX MOJICKYIIa, HOH.
N Xapaxmepuzosamo
MOJIO)KEHU XUMHUYECKUX
KPHUCTAJNIMYECKOE
MOJIEKYJISPHO- MOHSTHUAX: «aTOM»
YIAp . ’ COCTOSIHHEC BEIIECCTB
KHMHETHYECKOMN «MOTIEKYIIAY, «HOW; | i kppcTaIIHYECKHE
TCOpUHn ITIO3HAKOMHUTH C pELIETKH.
OCHOBHBIMH Apeymenmupoeamu
MMOJIOKCHUSI MU PEAIBHOCTb MOJICKYJI
ATOMHO- ABJICHUSIMU
151 31U U
MOJIEKYJISIPHOTO Py
OpOYHOBCKOTO
YHCHMA. JIBUKCHHS.
Mooenuposamo
OpOYHOBCKOE
JBUKECHHE U
ONUCHIBAMb ITY
MOJIEJIb
Xumus v QU3HKa. Pactmputs Xapaxkrepus3oBarb [{udposas
ArperarHblie IIPEOCTaBIICHUA raszoo0pasHeie, maboparopust 1O
COCTOSIHUS yJaruxcs 00 JKAZIKUE U TBCPABIC  XUMWUU
BEILIECTBA.
BEILIECTBA arperaTHbix = (yaenudeckast)
Paznuuatp
COCTOSIHUSIX
KpUCTAJUIMYECKUE U
BEILIECTB.

amop(HbIe TBep/bIe
BEIIECTBA;
¢dusnueckue u
XUMHYECKHE
SIBJICHUS.
YcranaBauBaTh
B3aUMOCBSI3U MEXKIY
nepexoaamu
arperaTHbIX
COCTOSIHUIM

OJIHOT'O BEIIICCTBA.




Ha6monars
XUMHYECKUI
HKCIIEPUMEHT,
OIMCHIBATh €0 U
JieNnaTh BBIBOJIBI HA

€ro OCHOBE
Xumus u reorpadus | Pa3Buth XapakTepu3oBaThb [{uppoBas
MIPEICTABIICHUS IrCOJIOTMYECKOC mabopaTopust  TIO
YYaIUXCst O TIOHSITHH CTPOCHHEC IJIAaHCThBI XUMUHU
«BEIIECTBOY; SeMILA. (yaeHmdeckast)
Paznuuate
(opmmpoBats MUHEpaJIbl U TOPHbIE
O61eyuebHbIe TOPOIBL;
YMCHUAL. MarMaTu4ecKue u
0CaJI0uHbIe
nopojasl. 3yuathb
COCTaB TOPHOM
MOPO/bI C TIOMOIIBIO
ONTUYECKUX
nprOoOpoB
Xumus u ouonorust | Ilpogomxuts VYcraHaBinnBaTh HoyTtOyk
pa3BUTHS MEXIpeIMETHbIE
CBS3U

MIPEACTABICHUH O
BEIIECTBAX,
03HAKOMJICHHUE C
TOHSTUSIMH
OpraHuveckue u
HEOpraHU4ecKue
BEIIIECTBA,
XUMUYECKasl peak-
IUs1, KAYeCTBEHHAS
peaxius;
COBEpILICHCTBOBATh
ymeHue paboTats ¢
Y4EOHUKOM H
dbopmMupoBaTh
IKCIIEPUMCHTAIIbHBIC
YMEHHUSI.

MEXITy OMoJIOTHEN 1
XUMUEN Ha OCHOBE
XUMHYECKOTO
COCTaBa KIIETKU.
Knaccudunmponats
BELIECTBA KJIETKH U
OTIMCHIBATh UX POJIb B
HEH.
XapakTepu3oBarh
OHOJIOTHYECKYTO
POJIb BOJIBI.
OrnuceIBaTh SIBJICHUE
dboTocuHTE3a U
pacKpbIBaTh POJIb
xnopodusia B 3ToM
mporecce.
XapakTepu3oBarTh
OHOJIOTUYECKYIO
POJIb BAKHEHIITUX
KJIaCCOB
OpraHNYeCcKHUX
COCIMHEHUH VI
KU3ZHENEATEIbHOCTH
OpraHU3MOB.
DKCTepuMEHTaIbHO
JOKa3bIBaTh
HAJIMYUE T€X WU
WHBIX OPraHUYECKUX
COCIMHEHUH B
pacTUTETBHBIX
KIIETKaX




9 9 KauectBennsle Jlatb noHsATHA O OOBACHATD, YTO [Tudposas
peakuuu B XUMHAU «Ka4yeCTBEHHOU TaKOC KaYCCTBCHHBIC [mabopaTopust IO
peakuumny, peaknnu u XUMHU
AHATUTUYCCKUI
IIPOJIOJIKUTH (yaeHmdeckast)
P ¢ dexKT.
OpPMUpPOBaHHE
PMHP Paznuuate
OKCIEPUMEHTANIBHBIX | grmenensemoe
YMEHUH; pa3BUBATb BEILIECTBO U PEAaKTUB
YMCHHE BBICTYIIATh Ha Hero. [IpoBoauTh
nepen ayIuTOpHE, Ka4CCTBCHHYIO
YMEHHE CIyHIaTh. pCaKmuio Ha
YTJIEKHUCIIBIN Ta3.
OrnuceIBaTh
Ka4eCTBEHHYIO
peaxmuio Ha
KHCJIOPOJT
10 10 | OTHOCHTENbHEIE OOBACHUTDH CMBICIT OOBACHATD, YTO HoyTtOyk
aTOMHas 1 MOHATHH Takoe
MOJIEKYJISIpHAST «OTHOCHTEIBHASI OTHOCHTC/IPHAS
aTOMHas Macca u
Macchl. MaccoBast aTOMHas Maccay,
OTHOCHTEIIbHAS
JIOJISl XUMHYECKOTO | «OTHOCHTEIbHAS
MoJte-
JIIEMEHTA B MOJIEKYJISIpHAs KymApHas Macca.
CJIOJKHOM BECIIIECTBE Macca», Hay4YuThb Onpeﬂe‘n;{TL
BBIUYUCIIATH OTHOCHUTEIIbHYIO
OTHOCHUTEJIbHBIC aTOMHYIO
MOJIEKYIAPHbIE Maccy o Tabmune /1.
H. Menneneena.
MaccChl BEILIECTB.
PaccuuteiBaTh
OTHOCHUTEIIbHYIO
MOJIEKYJISIPHYIO
Maccy BelllecTBa Mo
ero opmyme
11 11 | Yucrele BemecTBa U | Pa3BuBaTh 3HAHUS Pazmuyare unctele  [{udposas
cMecHu yUamuxcs o BEIIECTBA U CMECH,  [1abopaTopus IO
BEILIECTBAX U UX TOMOT'€CHHBIC U XUMHUU
reTepOreHHbIe
HAXOXKICHHUH B P (yueHHuueckas)
CMECH.
PHUPOJIe HA OCHOBE
PHPOA 5 [TpuBOIUTH IPUMEPHI
YCBOCHUA HOHATUH | cyveceli pasianuHOTO
«YHCTOE BEUIECTBO» | arperaTHOTo
U «CMECHY, COCTOSIHUS U
COBEPILIECHCTBOBATH OIIMCHIBATD
yMeHHs PABOTHI ¢ UX POJIb U 3HAUCHHUE.
Hccenenosars cocTas
TEKCTOM.
OBITOBBIX,
KYJIMHAPHBIX U
XO3SIMCTBEHHBIX
cMecel 1o
ITHKETKaM
12 12 | O6bemHas g0 Pacmmputs XapakTepu3oBarb HoytOyk
KOMIIOHEHTA IpeACTaBJICHU 00BEMHYIO 101110
ra3oBOM cMecH ydamuxcs o noHsTuy | KOMIOHCHTA Ia30BOM
CMecH U
«I0JIsT» Ha TIpUMeEpe
paccUUTHIBATh €€ 0




00BEMHOM JI0JIH ra3a
B CMECH;
MIPEICTaBUTh
y4aIuMcst
OPUEHTUPOBOYHYIO
OCHOBY JE€HCTBUI
JUTSL PEIICHHUS 337124

00beMy ITOM cMmecH.
OnuceIBaTh
00BbEMHBIN COCTaB
aTMoc(epHOTo
BO3/IyXa M IOHUMATh
3HAYCHHE
MIOCTOSIHCTBA 3TOTO
cocTaBa JyIs

Ha BBIYHCIICHUE 3I0pOBBS
00BeMHOM 107U
KOMIIOHEHTA Ira30BOM
CMecCH; pa3BHBATh
JIOTHYECKHE
oTiepanuu
MBIILICHUS
CpeAcTBaMU pacyer-
HBIX 33124 TI0
XUMHUH.
13 13 | MaccoBas moust [Toxa3zaTh XapakTepHu3oBaTh
BEIECTBA B YHUBEpPCAIbHBIN MacCOBYIO 10JI1O
pacTBOpe XapakTep MOHATHS BCIICCTBA B pacTBOPC
«IOIIS; TIPEACTABUTH | - PacCHuTRIBATH
ee 1o macce
yaamumes pacTBopa.
OPHEHTHPOBOYHYIO IIpeiarars Apyrue
OCHOBY JICCTBHI MO M (UKALUOHHBIE
JUTSL PEIICHHs 3a1a4 | PacueThl €
Ha BBIYUCIICHUC HCIIOJIE30BAHUEM [{udposas
JTHX TIOHATHH maboparopust 1O
XUMHH
(yueHuveckas)
MacCOBOM JOJIU
pPacTBOPEHHOTO
BEILIECTBA B PaCTBO-
pe; pa3BuBaTh
JOTUYECKHUe
orepanu
MBIIIICHUS
cCpeAcTBaMu
pacyeTHBIX 3a/a4 110
XUMUH.

14 14 | IpakTHyeckas 3aKkpenuTh NoHsATHE | Pabomamy ¢ [udposas
1a00paTOPHBIM maGopatopus 1O
o0opynoBaHuEM U XIUMHH
Harp€BaTCIbHbIMU (yququCKa;[)

padora Ne 3

«MaccoBas O0JIA pac-

npubopamu B
COOTBETCTBUHU C




«IIpurorosienue
pacTtBopa ¢
3aJJaHHOM
MAaccOBOIi qoJ1eil
PacTBOPEHHOI0
BellIeCTBA»

TBOPEHHOTO
BCIIIECTBAY;
IOBTOPUTH IIpaBUJia
B3BCIIMBAaHUA,
otbopa mpo6
TBCPABIX U KUAKHUX
BEIIIECTB, MPH-

MpaBUIaMu TEXHUKHU
0€30I1aCHOCTH.
Buinonaname
IIPOCTEMIINE TPUEMBI




TOTOBJICHUS
pacTBOpPOB;
dbopmupoBatb
OpraHu3alMOHHBIC
YMEHUS
(TulaHupoBaHue
paboThl,
OpraHu3amus
pabouero mecTa,
BEJICHHUE 3aIIHCeH,
panroHaIbHOE HC-
MI0JIb30BaHHE
paboyero BpeMeHH,
COTPYIHUYECTBO).

oOparteHus ¢
1ab0paToOpHBIM
000pyJI0BaHUEM.

15

15

Paznenenue cmecei
®unbTpOBaHUE
AncopOrus
Jductunnsamus

ITo3HakoMHUTE
yYaIuxcs co
criocobamu pasz-
JeeHnsT cMecel 1 X
HCIIOJIb30BaHUEM B
MOBCETHEBHOMN
JKM3HU YEJIOBEKa.

OOBACHITD
buznyeckyro
CYIIIHOCTb,
JISKAIIYI0 B OCHOBE
paszielieHus cMecen
Y OYKCTKH BEICCTB.
XapakTepru3oBaTh
IpoCTeIne
CrocoObI pa3aeeHus
cMecelt:
MIpOCEHBaHUE,
paszielieHue cMeceit
MTOPOIITKOB

XKeje3a u Cephl,
OTCTauBaHUE,
JIeKaHTallHs,
HEeHTpU(YTUPOBAHUE
, pazieneHue

C MOMOIILIO
NEIUTEILHOU
BOPOHKH.
HaOironare
XHUMHUYECKUH
AKCIICPUMEHT,
OIMMCHLIBATE €r0 U
JleJIaTh BBIBOJIBI Ha
€ro OCHOBE.
[Tpemnarats ciocoOb
pazneneHus

CMECH CyXOro
MOJIOKa U pEYHOTO
recka u
HKCIIEPUMEHTAIBHO
MOITBEPKIATh
HCTUHHOCTD
MPEI0KEHHOTO
criocoba

[{udposas
lmaboparopust
XFMHH

(yueHHueckas)

110




16 16 | IpakTnyeckas Pa3BuBate u Pabomamy c [Tudposas
padora Ne 4 3aKpENNUTh 3HAHUSA 11a00PaTOPHBIM maboparopust 1O
«Ouncrka yYalIuXxcs o obOpynOBaHMEM M [xuMUH

" HarpeBaTeIbHBIMH
MOBapeHHOIi CoIm» | crocobax P (yaenneckas)
. npubopamu B
PA3ACIICHUAL CMECCI, | o rpeTcTBIM C
(hopMHPOBATE OCHOB- | papuaMu TexHUKH
HBIC JJAOOPATOPHBIE | GE30MACHOCTH.
IIPUEMBI U Buinonname
JKCIIepUMEHTaIbHbIe | POCTCHIINC IIPUCMBI
yMeHus oOparteHus ¢
1ab0paToOpHBIM
(pactBOpeHue,
000py/TOBaHHEM.
PUTOTOBJICHHE
¢uibTpa,
¢unbTpoBaHUeE,
BbIIIApUBAHUE).

17 17 | Xumuueckue ObecrieunTsb OOBACHATD, YTO [{udposast
peakuuu. [Ipusnaku | BoctpusTue U TaKko€ XuMH1eCKasi maboparopust 10
XHUMHYECKHX OCMBICIICHHE PCaKIHsL. XUMUH

o XapakTepu3oBaTh
peakumit S — PaKkTep (yueHHueckas)
YCIIOBHSI TEYCHUS H
XAMHUYECKast
« ccka TpeKpaIieHus
peaKLus»; 3aKPENHUTD | yyMHUECKIX
MOHATHE peakuwmii. HaGmronatp
«BEILIECTBOY; XUMUYECKUN
MOJABECTH yJamuxcsi | IKCIEPUMEHT,
K 0CO3HAHMIO mpak- | CTWICHIBATE €ro 1
. JIe7IaTh BBIBOJIBI HA
THYECKOH
_ | ero ocHoge.
SHATUMOCTH SHAHUKM | 11ccnenoBats cocTaB
0 XMMHUYECKHX ¥ [IPHMCHCHHUE
SIBJICHUSIX CHHTETHYECKUX
IIOCPEIACTBOM MOIOIIHX CPEACTB,
O3HAKOMJICHHUS C CoZeprKamux
oGmactamu mpumere- | O oA MPL HO
. ITUKETKaM U
HUSI 9TUX 3HAHHI;
B TIpoLiecce
CO3/IATh YCHOBUS JUIS | pimoror o
pasBATHUA Y JIOMAIIIHEH CTUPKHU
IIKOJIbHUKOB YMEHUS
aHaJIM3UPOBAThH
pe3ynbTaThl
JIEMOHCTPAIIMOHHBIX
9KCIIEPUMEHTOB.

18 18 | Cemunap mo utoram | Pacmmpurs kpyrosop | Pabomamus ¢ [Tudposas
JIOMAIITHETO yuammxcs, copmu- | 1a00PaTOPHBIM maboparopus 10
UCCIIEIOBATENLCKOr | POBATh U 00opynoBaHIEM 1 XUMHH

HarpeBaTeIbHbBIMU
0 DKCIIEPUMEHTA: COBEPILEHCTBOBATh p (yaennyeckas)
npubopamu B
HaBBIKU
1. TIpaKTHYeCKAs COOTBETCTBUH C
CaMOCTOSATEIbHOM NpaBHIAMH TEXHHKH
padora Ne 5 60ThL:
PabOTEL; 0€3011acHOCTH.




«BBIpaIIIHBaHI/Ie MoAACPIKUBATD Buinonaname

KPHCTALIIOB OnaronpusTHBIN NPOCTEHILINE NPUEMbI
coun». KoHKype Ha | ICHXOJIOrHYECKUH obparmenns ¢
. 1ab0paTopHBIM
JIYY LU KJIMMAaT B
. 000py/TI0BaHHUEM.

BbIpallleHHbIii KOJJIEKTUBE,
KPHCTAJLI. pa3BUBaTh yMEHUE

nyOoJIMYHOTO
2. lIpakTnueckas

BBICTYIUICHUSI.
padora Ne 6
«Koppo3ust [To3nakoMuTh
MeTaJLII0B». ydaluxcs ¢
Konkypc Ha ny4mme | mponeccom KOppo3uu
PEKOMEH/IAlNH 10 U crocodaMu
3allUTe METAJUIOB 3allUThl METAJJIOB OT
OT KOppO3UH Hee; popMupoBaTh

HAaBBIKM YCTHOM
peun,
MOJIOKUTEIBHYIO
MOTHUBALMIO K
U3YYEHHUIO ITPEIMETA.

1. Xumus. BBognsriii kypce. 8 kinacc. [IponeaeBtuueckuii kype (aBtopsl O. C. 'abpuensn, U. I
Octpoymos, A. K. Axnebunun). 160 c.

2. Metoaunueckoe nmocoobue. 8 knacc (aBroper O. C. I'abpuensn, I'. A. [llumapesa). 208 c.

3. Pabouyas Terpans. Xumus. 8 kiacc (aBropsl O. C. I'abpuensn, I'. A. [llunapesa). 112 c.

4. [Tpaktuxym. 8 kinacc (aBropsl O. C. I'abpuensn, M. B. Akcenona). 80 c.

5. becnanos I1.U., lopodeeB M.B. Memoouueckoe nocooue Peannzauusi 00pazoBarejibHbIX

MPOrpaMM eCTeCTBEHHOHAYYHOM M TEXHOJIOTMYeCKOi HANPABJIEHHOCTE! 110 XMMHUH C
HCI0JIb30BaHMeM 00opynoBanus HeHTpa «Touka pocta» Mocksa, 2021



O6opynoBanue «Touku Pocra»:
Hudposas madbopaTopust Mo XMMUHU (YUCHHUECKAs)
M®YV (mpunrep, ckaHep, KOIUp)

HoyTt0yk
HCT K Kuuy Padoyeil nporpaMMel
Ne mpukasa aupexropa ImKOJIbI Bua xoppekuun (coBMmerneHue, Howmepa u Tembl ypokOB, KOTOpbIE
Ha OCHOBE KOTOPOr0 BHECEHBI WCIIOJIb30BAaHUE PE3EPBA) MOJIBEPIIIUCH KOPPEKIUH

M3MEHEHUs B pabouyro
[porpamMmy
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