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H!!ﬂQHI/ITQHLHaﬂ JalucKa.

Ha3Banue, aBTop 1
TOJT U31aHUS
aBTOPCKOW yueOHOU
IpOTrpamMMbl, Ha
OCHOBE KOTOpPOH

Xumus. 7—9 knaccsl : pabouast mporpamma kK mann YMK O. C.
labpuensna : yaebHo-metoauueckoe nocodue / O. C. ['abpuensia.
PaGouas mporpamma paspaborana B COOTBeTCTBHH ¢ DeiepaibHBIM
roCyJapCTBEHHBIM 00pa30BaTeIbHBIM cTaHAapToM U [IpumepHoii
OCHOBHOM 00pa3oBaTeIbHON MPOTPaMMON. YUeOHUKH JaHHOM JIMHUN

paspaboTana Pabouas | mpomnuim sxcriepTusy, BKIH0YeHbl B DenepanbHblil

nporpamma niepeveHb 1 00eCIIeunBaIOT OCBOCHHE 00Pa30BaTEIbHOM MPOTPAMMBI
OCHOBHOTO 00II1ero 00pa3oBaHusl.

[enu nannoOM B cooTBercTBuM ¢ DenepanbHbIM TOCYAApCTBEHHBIM 00pa30BaTeIbHBIM

MIPOTPAMMBI CTaH/IapTOM OCHOBHOTO OOIIEro 00pa30BaHuUsl 21aA8HbIMU YeAMU

oOyuyeHHs BOONACTH | MIKOJIBHOTO XMMHYECKOTr0 00Opa3oBaHUs SABIISIOTCS:

(bopmMupoBaHHS . Gopmuposanue y 00y4arOMNUXCS CHCTEMbl XUHMUYECKUX 3HAHUH

CUCTEMBI 3HAaHUH, KaK KOMIIOHEHTa €CTECTBEHHOHAYYHBIX 3HAHUH;

YMEHUH. . pazeumue TAIHOCTH 00YJAFOIUXCS, UX HHTEIUICKTYATbHBIX U

HPABCTBEHHBIX Ka4eCTB, ((OPMHUPOBAHUE TYMAHUCTHIECKOTO OTHO-
HIEHUS K OKPYKAIOIIEMY MUPY B SKOJIOTHYECKH 1€IeCO00pa3HOTO
TTOBE/ICHUS B HEM;

. NOHUMAaHUe 00YIAFOIITUMUCS XUMHH KaK TPOU3BOAUTEITLHON
CHJIBI O0IIIECTBA M KaK BO3MOXKHOM 00acTu Oyaymien nmpogeccuo-
HaJbHOMU NEATCIHLHOCTH;

. pazeumue MBITUICHUS 00yJaIoNuXCsl TOCPEICTBOM TaKUX I10-
3HABATENbHBIX YICOHBIX JCUCTBHA, KaKk YMEHHE (POPMYITUPOBATH
po0eMy U TUIIOTE3Y, CTAaBUTh LIEIH U 33[]a4l, CTPOUTH IIaHbI J0-
CTHDKEHHUSI LIeJIeH U pellieHus OCTaBICHHbBIX 3a/1a4, OIPEENSITh M0~
HATUS, OTPAHUYMBATD UX, ONIUCHIBATh, XapaKTEPU30BATh U CPABHUBATD;
. NOHUMAHUe B3aUMOCBSI3U TEOPUH U MPAKTUKU, YMEHHUE MIPO-
BOJUTHh XUMHUYECKUI SKCTIEPUMEHT U Ha €r0 OCHOBE JIeaTh BBIBOIbI U
YMO3aKIIIOUESHHUS.

3amaun taHHOU
MIPOrpamMMBbl
00ydeHus B obnactu
(hopMupoBaHHS
CUCTEMBbI 3HAaHUH,
YMEHUM.

st noCTHKEeHUs ATUX LIeJIel B KypCce XUMHUU Ha CTYIIEHH OCHOBHOTO
00111ero 00pa3oBaHUs PEIIAIOTCS CICAYIONTNE 3A0ayl.

— Gdopmupyromes 3Hanusi 0CHO8 XUMUYECKOU HAYKU — OCHOBHBIX
(haKkTOB, MOHITHI, XUMUYECKUX 3aKOHOB M TEOPH, BRIPAKEHHBIX
MOCPEJCTBOM XMMHYECKOTO SI3bIKA;

— passusaromcs ymenus HabIoIaTh U 0ObICHATH XUMUYECKHE
SIBJICHUS, IPOUCXOISIINE B IPUPO/IE, Ta00PATOPHBIX YCIOBUSX, B OBITY
Y Ha NMPOMU3BOJICTBE;

— npuoOpemaromcs cneyuaibHvle ymenus U Hagblku 1o 0e30-
NacHOMY OOpaIlleHUI0 ¢ XUMUYECKHMHU BEIlIeCTBAMU, MaTepUaIaMu U
MpOIIECCaMU;

— Gopmupyemcs 2ymaHucmuyeckoe OmHoueHue K Xumuu Kaxk
MIPOU3BOIUTENLHON CUIIe 00I1IeCTBa, C TOMOIIBI0 KOTOPOH PelaloTcs
r7100anbHBIe MPOOIEMbI YeJIOBEUECTBA;

— ocywecmensemcs uHmezpayusi XAMUIeCKON KapTUHBI MUPA B
€MHYIO HAYYHYIO KapTUHY.

Hens TP: pazBuTHs y 00y4a0MMXCsi €CTECTBEHHO-HAYYHOI,
MaTeMaTH4ecKoi, HHGOPMALHOHHON I'PAMOTHOCTH,
¢dopmMupOBaHUS KPUTHYECKOT0 U KPEATUBHOI'0 MbILLICHUS,
COBEPILICHCTBOBAHMS HABBIKOB €CTECTBEHHO-HAYYHOM
HANPABJEHHOCTH, a TAKKe I PAKTHYECKOl 0TPadOTKH
yueOHOro MaTepuaJjia no yieOHbIM npeameram «Ousznka,
«XuMus», «buogorusa» .




Y4yebHo-
METOJUUECKUIT
KOMIUIEKT.

1. Xumus. Bogusiit kype. 8 kinace. [IponeneBruueckuii kypc (aB-
topel O. C. 'abpuens, U. I'. Octpoymos, A. K. Axnebunun). 160 c.
2. Metonndeckoe nocodue. 8xmace (aBropsl O. C. ['abpuensy, I
A. Hlunapesa). 208 c.

3. Pabouas Terpans. Xumus. 8 kiacc (aBropsl O. C. ['abpuensy, I'.
A. Hlunapesa). 112 c.

4. [paktukym. 8 ximacc (aBTopsl O. C. 'abpuensu, U. B. Akce-
HOBa). 80 c.

KomnuectBo yueOHbIX
9acoB, HA KOTOPOE
PacCUNTaHO U3y4CHNE
npeaMeTa, Kypea, B
TOM YHCIIE
TEMaTHIEeCKOe
pacIpeeneHue 4acoB
Y KOJTMYECTBO YacoB
IUTSL IPOBEICHUS
KOHTPOJIbHBIX,
71a00paTOPHBIX,
MIPaKTUYECKUX padoT.

JTOT KYpC paccunTaH Ha 1 gac B Henemnro B o0beme 34 yueOHBIX vaca,
COCTOMT M3 YETBIPEX YACTEU — TEM.

[IepBast — «XHUMHS B IEHTPE €CTECTBO3HAHUS

Bropas — «MaremaTuka B XUMHM»

Tperbst — «SIBieHUSA, MPOUCXOAALIUE C BEILIECTBAMM

YerBepras — «Pacckaspl 1o XUMUN»

DopMBbI OpraHU3aLNHI
y4eOHOTO MmpoIiecca.
DopMBI TEKYIIETO
KOHTPOJIS 3HAHUI
yqamuxcs (TeKyIui
KOHTPOJIb — TEKYIIIHA,
YETBEPTHOU U
MOJIYT040BOM
KOHTPOIIb,
MIPOMEKYTOYHAS
aTTecTalus — UTor 3a
y4eOHBIH T0JT)

®dopmamu puKcaIuy yaeOHbBIX TOCTHIKEHUN YUaITUXCS MOTYT OBITh:
* pedepaTuBHbIE PAOOTHI IO OJHOMY UM HECKOJIBKUM HCTOYHUKAM
nHpopmanuu, Bkitoyas MaTtepHer;

*  pe3yibTaThl SKCIEPUMEHTAIbHBIX UCCIEA0BaHUM, 0()OpMIICHHbIE
HaJISKAIIUM 00pa3oMm;

*  BHU3yalM3alys NOJy4YEHHBIX 3HAHUM C TOMOIIBI0 KOMITBIOTEPHOM
TeXHUKH (ripe3eHTanu PowerPoint, aHnManmoHHbIE POJMKU
MacromediaFlash, BebcTpanuip! u T.11.).

* TBOpYECKHUE 3a/1aHus (3amuuTa peepaToB 1 IPOEKTOB,
MO/IETTUPOBaHHUE MPOLIECCOB U 0OBEKTOB).

OueHouHbIe CpeacTBa
Paboueit mporpammbl

He umeercs




HJIaHH[!!gMI)IQ DEVILTATHI



JIMYHOCTHBIE pe3yjabTaThbl

— 3HAaHUe U NOHUMAaHUe. OCHOBHBIX UCTOPUUECKUX COOBITUM, CBSI3aHHBIX C PA3BUTUEM XUMMUU;
TOCTHKEHHUH B 001aCTH XUMHH U KYJIbTYPHBIX TPAJUIUI CBOCH CTpaHBbI (B TOM YHCIIE HAYYHBIX); 00-
[IEMHUPOBBIX JTOCTHKEHHUN B 00JIACTH XUMUU; OCHOBHBIX NPUHIIUIIOB U MPABUJI OTHOILICHUS K TIPUPOJIE;
OCHOB 3JI0pPOBOTO 00pa3a >KU3HHU U 37J0POBbECOEPETaroIINX TEXHOIOTHIA; TPABHJII IIOBEICHUS B YPE3BHI-
YaiHbIX CUTYAIUAX, CBA3aHHBIX C BO3JECHCTBUEM Pa3IMUHBIX BEIIECTB; OCHOBHBIX IIpaB U 00s3aHHOCTEH
rpakJaHiHA (B TOM YHCIIEe 00y4Yaromerocs), CBI3aHHbBIX C IMYHOCTHBIM, TPO(ECCHOHATBHBIM U )KHU3HEHHBIM
CaMOOTIPEICIICHNEM; COIIMATBLHOM 3HAUMMOCTH U COJIEP KaHuUs IPO(ECCHil, CBA3aHHBIX C XUMHUEH;

— Yy8cmeo 20pO0ocmu 3a POCCUNCKYI0 XUMUYECKYIO HAYKY U IOCTH)KEHUS YYEHBIX; YBAKEHUE U
MPUHSATHE JOCTHKEHUN XUMUU; JTF000Bb M O€pEeKHOE OTHOIICHUE K TPUPO/IE; YBAKEHUE U YyUET MHEHHM
OKPY)KAIOIIUX K JINYHBIM JOCTUKEHUSIM B U3YUYEHUH XUMUH;

— npuzHaHue NECHHOCTH COOCTBEHHOT'O 3A0POBLEA U 3J0OPOBbA OKPYKAKOIITNUX J'IIOI[CfI; HCO6XOI[I/IMOCTI/I
CaMOBBIpaXXCHUSA, CaMOpCain3alilii, CONUAJIbHOT'O ITPHU3HAHU,;

— 0CO3HaHUe CTENIEHU TOTOBHOCTH K CAMOCTOSITENIbHBIM ITIOCTYIIKaM U IEUCTBUSAM, OTBETCTBEHHOCTH 3a
UX pEe3yJbTaThl;

— nposeierue YKOJIOTHIECKOTO CO3HAHUS, TI0OPOKENATETLHOCTH, IOBEPHUS K BHUMATEILHOCTH K
JJFO1sIM, TOTOBHOCTH K COTPYJIHI/I‘IGCTBY; NHUIIUATUBEI 1 J'IIO603HaTeJ'II)HOCTI/I B I/ISy'—IeHI/II/I BCIICCTB 1
MPOIIECCOB; YOSKJICHHOCTH B HEOOXOIMMOCTH Pa3yMHOTO MCTIOJIB30BAHUS TOCTHKEHUN HAYKH U
TEXHOJIOTHH;

—  YMeHue YCTAHABJIMBATH CBSI3U MEXIY IEJIbIO0 H3YUSHHSI XUMHHU U TEM, JJISl YETO 3TO HYXKHO; CTPOUTH
KU3HEHHBIC U TPO(ECCUOHANBHBIC TUTAHBI C YIETOM YCIEITHOCTH U3YyYCHHSI XUMHUU U COOCTBEHHBIX
MIPUOPHUTETOB.

MertanpeaMeTHble pe3yJbTaThl

— ucnoivzosearnue pa3jiniiblX HCTOYHHUKOB XHUMHYECKOH I/IH(l)OpMaI_II/II/I; MOJIYYEHUEC Takou
I/IH(bOpMaI_[I/II/I, €€ aHaJIn3, IOAT'OTOBKA HA OCHOBEC 3TOI'O aHaJIM3a I/IH(l)OpMaI_II/IOHHOl"O MMpOAYKTa U €ro IIpec-
3CHTaLUAI,

— npumernerue OCHOBHbIX MCTOI0B IIO3HAHUA (Ha6J'IIO)IeHI/I$I, OKCIICpUMCHTA, MOACIIMPOBAHM,
HU3MCPCHUSA U T. I[.) AT U3YUCHUSI XUMHUYCCKUX O6’L€KTOB;

— ucnojb3oedaHue OCHOBHBIX JTIOTHYCCKHX onepaunﬁ (aHanma, CHUHTC34a, CPABHCHUS, O606H_ICHI/I$I,
J0Ka3aTrcjIbCTBa, CUCTCMAaTU3alluH, KHaCCI/IQ)I/IKaHI/II/I n I[p) IIpU U3YYCHHUU XUMUYICCKUX O6’beKTOB;

— @opmynupoeanue BHIBOJIOB M YMO3aKITIOUSCHUH 13 HAOIIOIEHUH U N3YYEHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEN;

— npocHozuposarnue CBOICTB BCIICCTB HA OCHOBE 3HAHUA UX COCTaBa U CTPOCHU:, a4 TAKIKE
YCTAHOBJICHUS aHAJIOTHU,

— Gopmynuposanue Uik, TMNOTE3 U IMyTel MPOBEPKU UX UCTUHHOCTH;
— onpeodeneHue 1eNel U 3a/1a4 y4eOHOM U ncclie10BaTeIbCKON IeATETbHOCTH U ITyTeH UX TOCTHXKEHHUS,

— packpoimue NpUINHHO-CIICACTBCHHBIX CBs3€EH MCXKIY COCTaBOM, CTPOCHUCM, CBOﬁCTBaMH,
MNPUMCHCHUCM, HAXOKACHHUEM B IIPUPOJC U MMOJTYyICHUCM BaXHEHUIIUX XUMHUYECKUX BCIICCTB,



— apeymenmayusi COOCTBEHHOM MO3ULIMH U €€ KOPPEKTHPOBKA B X0JI€ TUCKYCCHH IO MaTepualiaMm
XUMHUYECKOTO COACPKAHUSL.

ITpenMeTHbIE Pe3yJIbTATHI
B nosnasamenvhoii cgepe
3uanue (nonumanue):

— XUMHUYECKON CUMBOJIMKH: 3HAKOB XMMUYECKUX JIEMEHTOB, (DOPMYIT XUMUYECKUX BEIIECTB,
YpPaBHEHUN XUMHYECKUX PEAKIINI;

— BAKHEUIIINX XUMUYECKUX IMOHITUI: BELIECTBO, XUMUYECKHI DJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHTEJIbHBIE aTOMHAs U MOJIEKYJISIPHAsI MacChl, MOH, KATUOH, AHWMOH, XUMHYECKas CBA3b, IEKTPO-
OTPULIATENILHOCTb, BaJICHTHOCTh, CTENIEHb OKUCIIEHHSI, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN 00BbEM, pacTBOPBHI,
JNEKTPOJIUTHI U HEDJIEKTPOJIUTHI, JIEKTPOIUTHYECKAs JUCCOLMALMS, OKUCIUTENb U BOCCTAHOBUTEIb,
OKHCJIEHHE U BOCCTAHOBJIEHHE, TEMJIOBOM APPEKT peakiuu, OCHOBHbBIE TUIIbI PEAKIMI B HEOPTaHUYECKOU

XUMUH;

i CbOpMy.]'II/IpOBOK OCHOBHBIX 3aKOHOB U TGOpI/Iﬁ XUMHUHN: aTOMHO-MOHeKy.HSIpHOFO y‘IeHI/Iﬂ; 3aKOHOB
COXpaHEHHsI MacChl BEIIECTB, MOCTOSTHCTBA COCTaBa BemiecTB, ABoraapo; [lepuoandeckoro 3akona . U.
MenpeneeBa; TCOpUH CTPOSHHUS aTOMA M YICHHS O CTPOCHHUH BEIIECTBA; TEOPUH IIECKTPOIUTUUECKON
OUCCoualinm u y‘IeHI/ISI 0 XHMquCKOﬁ peaKHI/II/I.

Ymenue nazvieamo:

— XUMHUYECKHE DIIEMEHTHI,

— COCIIMHEHUS N3YUCHHBIX KJIACCOB HEOPTaHMYCCKHUX BEIICCTR;
Obwschenue:

— (hM3UYIECKOTO CMBICIIAa AaTOMHOTO (TIOPSIIKOBOTO ) HOMEpa XUMHUUYECKOTO AJIEMEHTa, HOMEPOB I'PYIIIIHI
u nepuoja B [lepuoanueckoii cucreme 1. . MenneneeBa, K KOTOPbIM 3JIEMEHT MPUHAJICIKHUT;

— SaKOHOMepHOCTCfI HN3MCHCHUS CTPOCHHUA aTOMOB, CBOMCTB 2JIEMEHTOB B npeaciax MajibIX IIEPHOA0B
nA I'pYILI, a TaK¥XKe CBOMCTB 06p33y€MLIX HWMH BBICIIHUX OKCHUAOB U THAPOKCHUIOB,

— CYIIHOCTHU Impo1ecca SHGKTpOHHTI/I‘IeCKOﬁ JUCCOLMallu 1 peaKuHﬁ HOHHOTO OOMeHa.
Ymenue xapakmepuzoeamsns.

— XUMHWYCCKHUEC IJICMCHTHI (OT BOOpOaa 10 KaJ'IBI_II/IH) Ha OCHOBC HX ITOJIOXKCHHA B HepHOHquCKOﬁ
CUCTEMEC XUMHUYCCKUX JJICMCHTOB I[ H. MenneneeBa u ocoOeHHOCTEH CTPOCHUS NX aTOMOB;,

— B3aMMOCBA3b MCKY COCTABOM, CTPOCHUCM U CBOMCTBaMH HCOPIraHNYCCKUX BCIICCTB,

— XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHNYECKUX BEIIECTB (OKCHI0B, KUCIOT, OCHOBAaHUIH,
aM(OTEPHBIX COSANHEHHUH U COeH).

Onpeoenenue:

— cocTaBa BEIIECTB 10 UX (popmynam;

— BAJICHTHOCTHU MU CTCIICHH OKHCJICHUA 3JICMCHTOB B COCIMHCHUH



— BUJIOB XMMUYECKOH CBSI3U B COEIMHEHUSX;

— TUIIOB KPUCTAJUNIMYECKUX PEIIETOK TBEP/IBIX BELIECTB;

— IIPUHA/UIEKHOCTH BELIECTB K ONPECIEHHOMY KJIaCCy COSIMHEHU;

— TUTIOB XUMHUYECKUX PEAKIINH;

— BO3MOYHOCTH IIPOTEKAaHUs peaKLIMi HOHHOTO OOMEHa.

Cocmasnenue:

— cxeM cTpoerus atoMoB 1epBbIx 20 anemenToB [lepuoanueckoit cucremsl J[. . Menneneesa;
— (dbopMys1 HEOPraHUYECKUX COETMHEHUIN U3YUEHHBIX KJIacCOB;

— YPAaBHEHUN XUMHUYECKHUX PEAKIINN.

bezonacnoe obpawenue ¢ xumndeckoil nocynoit 1 1a00paTopHbIM 000PYIOBAHUEM.

IIposedenue xumuuecko2o 3KCnepuUMenma:

— MOATBEPKIAOIIEr0 XUMUYECKHE CBOMCTBA M3yYEHHBIX KJIACCOB HEOPIaHMUYECKUX BEIIECTB;
— MOATBEPKIAIOLIET0 XUMUUECKUI COCTaB HEOPraHUUECKUX COCTMHEHUI;

— T10 MOJTYYCHHUI0, COOMPAHUIO U PACTIO3HABAHHUIO Ta3000pa3HbIX BEMIECTB (KUCIOPO/Ia, BOJIOPO/Ia,
YTJIEKHCIIOTO Tra3a, aMMHaKa);

— T10 OTIPEICIICHUIO XJIOPUI-, CyIb(}aT-, KapOOHAT-HOHOB U HOHA AMMOHHS C TIOMOIIBI0 KAY€CTBEHHBIX
peaKkiui.

Buiuucnenue:

— MacCOBOM JIOJIM XUMHUYECKOTO dJIeMEHTa 10 (opMYyJie COSIMHCHNS,

— MacCOBOM JI0JTU BEIIIECTBA B PACTBOPE;

— MacChl OCHOBHOTO BEIIIECTBA 110 U3BECTHON MAacCOBOM J0JI€ MPUMECEH;
— 00BEMHOM T0JIM KOMIIOHEHTA Fa30BOM CMECH;

— KOJIM4YCCTBA BCIICCTBA, 00BbEMa MIJTH MacChl BCIIICCTBA IO KOJIMYCCTBY BCIICCTBA, 06’beMy nin Macce
pearcHTOB UK ITPOAYKTOB PCAKIINU.

— Hcnonvzoeanue npuobpemennuix 3HaHUll U yMeHUU 8 NPAKMUYEeCKoU 0essmeabHOCMU U HOBCEOHEBHOU
HCUBHU.

— JJIA 0e30IMacHOTO O6paH_[eHI/I$I C BCHICCTBAMU U MaTCpUaAJIaMU B MMOBCEIHEBHOM KM3HU U rpaMOTHOTO
OKa3aHuA HepBOﬁ MOMOIIH ITPHU OKOTraX KHUCIIOTAMU U HICII0OYaMU;

— JJIA 0OBsICHEHHS OTACIBHBIX (I)aKTOB U IPpUPOJAHBIX HBHCHHﬁ;
— JJIA KpHTquCKOﬁ OIICHKH I/IH(pOpMaI_II/II/I 0 BCIICCTBAX, UCIIOJIb3YCMbIX B 6BITy.

B 1eHHOCTHO-OpHEeHTALIMOHHOM cdepe



— AHanu3z u oyenxa NOCIEICTBUM JUTsI OKPYXAIOLEel cpeibl OBITOBOM U MMPOU3BOJICTBEHHOMN
JEATeIbHOCTH YEJIOBEKa, CBA3aHHOH C MOJy4eHUEM U repepaboTKO BEIIeCTB.

B Ttpynosoii cpepe

— IIposedenue onepayuil ¢ NCTIOJIb30BAaHUEM HarpeBaHUs, OTCTAaUBaHUS, (DHIBTPOBAHMS,
BBIIIAPUBAHMSI; [TOJTyYEHHsI, COOMPAHUs, PACIO3HABAHUS BELIECTB; N3TOTOBJIEHUS MOJEIIECH MONEKYII.

B cdepe 6e30nacHOCTH KU3HEAEATETLHOCTH

— Cobar00eHue IpaBUII TEXHUKH 0€301IaCHOCTH MPH MPOBEICHIH XUMHUUECKOTO HKCTIEPUMEHTA;

— OKdsdaHue HCpBOI\/JI IIOMOIIM ITPpH OKOrax, mope3ax u XuMHICCKHUX TpaBMax.

3. Coep:xkanue v4eOHOI O NpeIMeTa, Kvpca

XuMHS KaK 9aCTh €CTECTBO3HAHHUS. HpenMeT XHUMHUH.

EcTecTBO3HaHNEe — KOMILJIEKC HaYK O MpUpojae: GU3UKH, XUMUHU, Onosioruu u reorpaduu. [lonoxurensHoe
Y OTPULIATENIBHOE BO3JICHCTBHUE YEIOBEKA HA IPUPOLY.

[Tpenmer xumuu. Tena u BemectBa. CBOIMCTBA BEIIECTB KaK UX MHIMBUAYAJIbHbIE MpU3HaKu. CBOMCTBA
BEIIECTB KaK OCHOBA UX IPUMEHEHMUSI.

MeTtoabl u3y4eHus ecTecTBO3HAHUs. Hal0imoieHne kak OCHOBHOM METO I MO3HAHUS OKPYKAIOIIET0 MUDA.
Ycnosus npoBeaeHus HaOMoAeHud. [ MmoTe3a kak mpenoioxkeHre, 00bICHAIOIIee UITH MTPeICKa3bIBatollee
MPOTEKaHNUE HAOIIOAAEMOT0 SBJICHUA. DKCnepuMeHT. JlabopaTtopus. DKCIepUMEHT J1a00paTOPHBIN 1
JIOMAIITHUH.

CriocoObl pUKCHPOBAHUS PE3yIbTaTOB FKcIepuMenTa. CTpoeHuUE IIIaMEeHU CBEYH, CyXOT0 TOPIOYEro,
CIHMPTOBKH.

IIpakTuyeckas pa6ora «3HaKOMCTBO C J1abopaTopHbIM 000pya0BaHueM. [IpaBuia TeXHUKN 0€301TaCHOCTH
pu paboTe B XUMHUYECKOM KaOuHEeTe (JTa00PaTOpHH )».

IIpakTHyeckasi padora «HabmroneHue 3a ropsieit cBe4oid. Y CTpoicTBO ciupTOBKH. [IpaBuiia paboTsl ¢
HarpeBareIbHbIMU IPUOOpaAMUY.

MopaeanpoBanne. Moenu kak abCcTparupoBaHHbIE KOIIMU U3y4aeMbIX 00BbEKTOB U IIpolieccoB. Moienu B
¢uzuke. DnekTpoopHas MalIMHA KaKk abCTparupoBaHHas MOJIEIb MOJIHUU. Mojiesn B OUOJIOTHH.
buonoruyeckue mynspku. MoJenu B XMMHUH: MaTepUaIbHBIE (MOJICIIN aTOMOB, MOJIEKYJI, KPHCTAJLIOB,
anmapaToB M YCTAHOBOK) M 3HAKOBbIE (XUMUYECKUE 3HAKU, XUMUYECKHE (DOPMYIIBI U XUMUYECKHUE
YpaBHEHHUS).

XuMnueckasi CHMBOJIMKa. XMMHUYECKHE 3HakU. IX 0003HaueHue, Mpon3HoIeHe U HHdopMarus,
KOTOPYIO OHM HecyT. Xumuueckue popmyisl. Fx o603HaueHue, MPOU3HOLIEHNE U HHPOPMaLUs, KOTOPYIO
oHHM HecyT. Hekchl u k03P pUIueHTsI.

Xumus ¥ GU3UKA. YHUBEPCAJbHBIH XapaKTep MO0JI0KEHHUH MOJICKYJIAPHO-KUHETHYECKOH TeOpHH.
ITonsTHs «atom», «MoJIeKyna», «uoH». Kpucrannmueckoe coctosHue BemecTsa. Kpucraminaeckue
peeTk TBepAbIX BemecTB. Juddysus. bpoyHoBckoe aBmkeHME.



Xumus u pusnka. ArperaTHbie cOCTOsIHUS BemiecTBa. [loHsTHE 00 arperaTHOM COCTOSIHMM BEIIECTBA.
["a3000pa3Hble, KHUIKKE U TBEpbIe BemecTBa. Kpucranmnueckue u amopgHbIe TBEpAbIe BEIIECTBA.
@u3NYeCcKUe U XUMHUYECKUE SBJICHUS.

Xumus u reorpagus. ['eoornueckoe CTpOCHUE TUIAHETHI 3eMIISL: AP0, MAHTUS, TUTOC(epa. DIEeMEHTHBII
COCTaB I'€0JIOTUYECKUX COCTABHBIX YaCTEH IUIaHEThl. MuHepaiibl M rOpHbIe IOpoAbl. MarmaTudeckue u
0CaJI0ouHbIe (OpraHMYECKue U HEOPraHMUECKHUe, B TOM YHCJIE U TOPIOYHE) OPOIbI.

Xumus 1 Ouosorusi. XuMHUECKUNA COCTaB KUBOM KJIETKU: HEOpraHUYecKue (BoJla 1 MUHEPAJIbHBIE COJIN) U
opranuveckue (OeNKH,KUPHI, YIIIeBOAbl, BATAMUHBI) BemecTBa. [IpocThie U CII0KHBIE BEIECTBA, MX POJIb B
AKHU3HEJESATEIbHOCTH OpraHu3MoB. brosoruueckas poiib Boibl B )kUBOM KieTke. PotocunTes. Poib
xjopo¢mia B poTocunTese. bruonorndyeckoe 3HauCHUE )KUPOB, OEIIKOB, 3(UPHBIX Mace, YIJIeBOIOB U
BUTAMUHOB JJIS )KU3HEIEATEIIbHOCTH OPraHu3MOB.

KadecTrBeHHble peakuuu B XuMuH. [[oHATHE 0 KaUECTBEHHBIX pEAKIUAX KaK O PEaKIUsIX,
BOCIIPUHUMAEMBIX OPraHOJIENTUYECKH C TIOMOIIBIO 3pEHUs, CllyXa, OOOHSIHUS. AHAIUTHYECKUI YPPEKT.
OmnpenenseMoe BEIIECTBO U PEaKTHUB Ha Hero. Bo3aMOXHOCTh M3MEHEHUS POJIM Ha IPOTUBOTIOIO0KHYIO.
Pacnipoctpanenue 3anaxa 0J€KoJI0Ha, IyXOB WK J€30/10paHTa Kak mpouecc auddy3un. O6pasiisl TBEpAbIX
BEIIECTB KPUCTAJUIMUECKOTO CTPOCHUs. MoIey KpUCTAIITINYECKUX PEHIETOK.

Jemoncrpanuu. KoyuteKnus pa3HbIX TEJ U3 OJTHOTO BEIIECTBA WM MaTepraia (HarmpuMep, CTeKsIa —
nabopartopHas nocysa). Komiekius pa3nuasbIX el uin Gpotorpaduii Ten U3 amFOMUHUS 17151 WILTIOCTPAIIIN
UJIeN «CBOICTBa — MpUMEHEHHE». YueObHoe 000pyJ0BaHHe, UCIIOJIb3YeMOE MTPU U3YYeHUN (PU3HUKH,
ounosiorun, reorpaduu U XUMUU. DeKTpodopHas MamnHa B neiictBur. ['eorpaduueckue momenu (rimodyc,
kapTa). buonorudeckue Mmoaenu (MyJskKU OPraHOB M CHCTEM OPraHOB PaCTEHUH, )KUBOTHBIX U YEJIOBEKA).
OuznyecKkue U XUMHUYECKUE MOJIETIN aTOMOB, MOJIEKYII BEIIECTB U UX KPUCTAJUIMYECKUX PEIIETOK.
OO6beMHbIe U IIAPOCTEPKHEBBIE MOJIENIN BOIbI, YTIIEKUCIIOTO U CEPHUCTOrO ra30B, METaHa.
Pacnipoctpanenue 3anaxa 0J€KoJIOHA, JyXOB WIH 1e30]J0paHTa Kak npouecc Augdy3unu. OOpasiubl TBEPAbIX
BEIIECTB KPUCTAJUIMYECKOTO CTPOCHUS. MoJie/in KpUCTAIIIMYECKUX PelIeTOK. TpH arperaTHbIX COCTOSHUS
BoJbL. «IlepenuBaHue» yriaekuciaoro ra3a B CTakaH Ha ypaBHOBEUICHHBIX Becax. Kosiekius
KPUCTAIIMYECKUX M aMOP(HBIX BEIIECTB U U3aenuil u3 Hux. Komekuus Munepanos (J1a3ypur, KOPyHJ,
XaJIbKOMUPUT, (QIFOOPUT, TanuT). Kosekius ropHsix TOpoJ (TpaHuT, pa3iuuHbie GOpMbl KaTbIUTa —Me,
Mpamop, u3BecTHSK). Kosuiekius roprounx nckonaembix (HeTh, KAMEHHBIH yroJib, CIaHLbI, TOP(D).
CriupToBast 3KCTpaKLUs XJI0pohuiia U3 3eJIeHbIX JIMCTheB. KauecTBeHHas peakiys Ha KUCIOPO/I.
KauecTBeHHas peakiius Ha yriieKHcIblil ra3. KadecTBeHHas peakiius Ha H3BECTKOBYIO BOJLY.

JlabopaTopHblie onbIThl. OnucaHue CBOMCTB KUCIOPO/1a, YKCYCHOM KUCTIOTHI, alfoMuHusA. CTpoeHue
IJIaMeHH (CBEYH, CIUPTOBKH, CyXOT0 roprouero). M3rotosienne Moeneilt MoJIeKyll XMMUYECKUX BEIIECTB
u3 mnactuiuHa. HaGmronenue 6poyHOBCKOTO JABIKEHUS YACTUYEK YEPHOU TYIIH O] MUKPOCKOIOM.
N3ydeHue rpaHuTa C TOMOIIBIO YBEIUYUTENHLHOTO cTekna. OOHapyKeHUe )KUpa B CeMEHaX MOJICOTHEYHHKA
U rpenkoro opexa. ObHapyxeHue 3UPHBIX Macel B anelbCUHOBOM Kopke. OOHapyXeHHe Kpaxmala u
Oenka (KJIeKOBUHBI) B MIIEHUYHOU MyKe. [Ipomyckanue BeIIBIXaeMOT0 BO3/yXa Yepe3 H3BECTKOBYIO BOIY.

MartemaTnka B XUMHH

OTHocUTeIbHbIE ATOMHAS U MOJIeKYJsipHasi Macchl. [loHsTHE 00 OTHOCUTENHHOM ATOMHOM U
MOJIEKYJISIPHOM Maccax Ha OCHOBE BOJOPOAHOMN eInHULbI. Haxok/1eHre OTHOCUTENBHOW AaTOMHOK MacChl
XUMHYECKUX d7eMeHTOB 1o Tabmuue [1. . MenneneeBa. HaxoxaeHne 0THOCUTENbHON MOJIEKYIISIpPHON
Macchl 1o opMyJie BElecTBa Kak CyMMbl OTHOCUTENbHBIX aTOMHBIX Macc, COCTABJISIFOIINUX BEIIECTBO
XUMHYECKHUX 3JIEMEHTOB.



MaccoBasi 10J1s1 XHMH4Y€CKOT'0 3JIeMeHTa B CJIOKHOM BelecTBe. [IoHsATHE 0 MacCOBO# J10J1e
XUMHUYECKOTo 37eMeHTa (W) B CJIOKHOM BEIIECTBE U €€ pacueT 1o Gopmysie Bernectsa. HaxoxaeHue
(bopMyIIbI BEIECTBA 110 3HAYCHUSIM MACCOBBIX JIOJICH 00pa3yIOIIMX €ro JIEMEHTOB.

Yucrele BemecTBa U cMecu. [loHsTHE 0 UncTOM BemiecTBe U 0 cMecu. CMmecu razoo0pasHbie (BO3IyX,
MPUPOIHBIN ra3), Kuakue (HedTh) U TBepAble (TOpHbIe Mopoibl, KyauHapHbie cMecd 1 CMC). Cmecun
TOMOTEHHBIE U TeTEPOTeHHBIE.

O0BbeMHast 10711 KOMIIOHEHTa ra3oBoii cmecu. [lonsarie 06 00beMHOI 071€ () KOMIIOHEHTa Ta30BOM
cmecu. CocraB BO3/IyXa U MPUPOJIHOTO Tra3a. Pacuer o0bemMa KOMIIOHEHTA Ia30BOM CMeCH TI0 €ro 00bEeMHOM
J10JI€ 1 HA0OOPOT.

MaccoBasi 101 BeniecTBa B pactBope. [loHsaTHE 0 MaccoBO¥t oJie BemecTBa (W) B pacTBOpe.
PacTBOpHTENH M pacTBOPEHHOE BEMIECTBO. PacueT Macchl paCTBOPEHHOTO BEIIECTBA [0 MAacce pacTBOpa U
MaccOBO¥ JI0JIe paCTBOPEHHOTO BEIIECTBA U APYTHE PACUETHI C UCTIONH30BAHIEM ITHX MOHITHH.

IpakTHyeckas padora «[IpurotoBiieHre pacTBOpa ¢ 3aJJaHHON MacCOBOM JI0JIel paCTBOPEHHOTO
BEIIECTBAY.

MaccoBas 10,5 npumeceii. [loHsTHE 0 YHCTOM BellecTBe U puMecu. MaccoBast 10711 mpumecu (W) B
oOpa3sie ucxoaHoro Bemectsa. OCHOBHOE BeliecTBO. PacueT Macchl OCHOBHOTO BELIECTBA 110 Macce
BEIIECTBA, COJIEPKAIIETr0 ONPEIEIEHHYI0 MaCCOBYIO JIOJIO IIPUMeECEH, U IpYTHe pacyeThl C UCIOJIb30BaHUEM
ATUX TOHATH.

JemoHcTpanuu. MuHepaibl KyIpuT B TCHOPUT. KoJTeKIMKM pa3InuyHbIX BHIOB MpaMopa U U3ACIUN (HIH
WJUTFOCTpAIMi u3/enuii) u3 Hero. CMech peUYHOTO M CaxapHOTO MecKa U ux pasaeneaue. Komekmnus nedpty u
HedrenpoaykToB. Komnekuus ObITOBBIX cMecel (KyauHapHbIX cmeced, CMC, maMmnyHel, HalmuTKOB U JIp.).
Jlnarpamma 06beMHOT0 cocTaBa Bo3ayxa. JluarpaMma o0beMHOIO cocTaBa MPUPOAHOTO raza. O6pasiisl
BEIIECTB U MaTEPHAJIOB, COAEPIKALINX ONPEICIICHHYIO JI0JII0 IpUMecei.

JladopaTopHble onbIThI. I3ydeHne cocTaBa OBITOBBIX KYJIMHAPHBIX U XO3SMCTBEHHBIX CMECEH 10
STHKETKaM. M3ydueHne cocraBa HEKOTOPBIX OBITOBBIX U (papMalieBTUYECKUX NPENapaToB, COIEPKALINX
OTIPEICNICHHYIO JIOJIIO IPUMECEH M0 UX 3TUKETKAM.

SIB1eHMsl, MPOMCXOISIIIUE € BellleCTBAMH

Paznenenue cmeceii. [Toasarue o pasaciiCHuun cMecel ¥ OYMCTKE BCIICCTB. HeKOTOpLIe HpOCTCﬁH.IHG
CIIOCOOBI Pa3aciICHUs cMecei: IMPpOCCUBAHUC, PA3ACIICHUC cMmeceit IOPOIIKOB KEJIC3a U CEPbI, OTCTAUBAHUC,
JCKaHTallusAd, I_[CHTpI/I(bYFI/IPOBaHI/Ie, pasaciicHue ¢ IOMOIIbIO JEeIUTEIbLHON BOPOHKH.

®OuabTpoBanue. PuIbTpoBaHUE B IaOpaTopuH, OBITY M Ha Tpou3BoAcTBe. [loHaTHe 0 dunbTpaTe.

Ancopoums. [Tousatue 06 ancopbunu u agcopOeHTaX. AKTUBUPOBAHHBINA Yrojb Kak BaKHEHIINi afcopOeHT,
€ro MCI0JIb30BaHKe B ObITY, Ha MPOU3BOJICTBE U B BOGHHOM Jieie. Y CTpOICTBO MPOTUBOTasa.

IlI/ICTI/I.TI.TIHHI/Iﬂ. I[I/ICTI/IJ'IJ'IHHI/IH KaK MMpOoLeCC BhIACICHUA BCIICCTBA U3 JKUJIKON CMECH. ﬂI/ICTI/IJ'IJ'II/IpOBaHHaSI
BOJa o0JracTu ee MMPUMCHCHUA.

Kpucraaauzanus niu BbinapuBanue. Kprucramiiszanys 1 BelIapuBaHue B 1a00paTopun
(xpucTammsaropsl 1 GpappopoBbie YAIIKH IS BEITapUBaHus) U npupojie. [leperonka nepru.
Hedrenpoaykrel. @pakiinoHHas IeperoHKa XHUAKOr0 BO3/1yXa.

IIpakTnueckas padora «O4ncTKa IOBAaPEHHOM COIN.



Xumuueckue peakuuu. [foHsTHE 0 XUMUYECKOM PeaKIIMU KaK MpoIecce MPEeBPAILlEHHs OJTHUX BEIIECTB B
apyrue. YCiIoBUs TEUCHUS U MPEKPANICHUS XUMUYECKUX PEaKIIHil.

IIpu3Haku XMMHUYeCKHX peakuui. [Ipr3Haky XMMUYECKUX PEAKIUNA: N3MEHEHNUE 1IBETA, BBIIAJICHUE
0CaJIKa, PACTBOPEHME IIOJy4EHHOT'O OCaJKa, BBIICICHUE Ia3a.

JemoncTpanuun. [IpocenBanne cMecu MyKH U caxapHOro Inecka. Pazyienenue cMecu mopouikoB cepbl U
xeiesa. Pa3znenenne cMecu MOpOIIKOB cephl U necka. Paznienenne cMec BOJIbl M paCTUTENILHOTO Macia ¢
MTOMOIIBIO JICUTEIBHON BOpoHKH. [leHTpudyruposanue. ®unprpoBanue. Koutekus pecimpaTopHBIX
MacoK U MapJjeBbIX MOBA30K. AJICOPOLIMOHHBIE CBOMCTBA aKTUBUPOBAHHOTO yrisl. CHIIMKarelspb U ero
[IPUMEHEHHE B OBITY U JIETKON NpoMbILUIEHHOCTH. [IpoTuBoras u ero ycrpoiictso. [lonyuenue
JUCTUJUTMPOBAHHON BOJIBI C IOMOIIBIO JIAOOPATOPHOM YCTAaHOBKH I IEPETOHKU KUAKOCTeN. Paznenenue
CMeCH MepMaHraHara 1 Juxpomara Kainus cnocooom kpucraumsaimu. Komnexkuusa «Hedts u

He(Tenpo yKTh». B3anmoielicTBIE MOPOIIKOB JKeje3a U cepbl IpH HarpeBaHuu. [losryuenue yriekuciaoro
ra3a B3auMOJEHCTBHEM MpamMopa ¢ KUCIOTON 1 0OHapyXEHHUE €ro C MOMOIIbIO0 U3BECTKOBOM BOJIBI.
Karanutuueckoe pa3noxeHue nepokcuia BoJopoia (Kataau3aTop — JMOKCH MapraHia).
depMeHTaTUBHOE pa3jiokKeHHe ePOKCHIa BOJAOPOAA ¢ MOMOIIbIO KaTanas3bl. KHCIOTHBINA OTHETYIIUTEb,
€ro YCTPOWCTBO M IMIPUHITUTI ICUCTBHS. Peakius HelTpanu3auu okpanieHHoro ¢peHoraaenHoM pacTBopa
IeI04YM KUCI0TOW. B3anMoaeiicTBre pacTBopa repMaHTraHaTa U TMXpoMaTa Kajusi C paCTBOPOM Cyib(puTa
Hatpus. [lomydaenne ocanka ruapoxcuaa meau (I1) mmu runpokcuaa xenesa (I11) peakuueit oOmena.
PacTBOpeHure nomydeHHbIX 0CaAKOB THIPOKCHUIOB METAIIIIOB KHcI0TOM. [lomydeHune yriekucioro raza
B3aMMO/ICHICTBUEM pacTBOpa KapOoHaTa HaTPUsI C KUCIOTOM.

JlabopaTopHble onbIThl. Pa3nenenne cMecu Cyxoro MoJIOKa M peuHOTo Tiecka. Msrotosienne puiptpa u3
(bunpTpOBaNBHOM OymMaru uin OyMmaxHou canderku. M3roToBineHne MapiieBbIX MOBSI30K KaK CPEeICTBa
MHIUBUAYaJIbHOMN 3aIMTHI B IEPUOJI SNTUIeMUM Ipunna. M3ydyenue cocraBa 1 IpUMEHEHHUsI CHHTETHYECKHUX
MOIOIIHNX CPEJCTB, COACPKAIINUX H3UMBI. 3ydeHune ycTpoicTBa 3aKUTalKy U €€ MIaMEHH.

Paccka3bl mo xumMun

Paccka3sbl 00 yuyeHbIX. Brigaroniyecs: pycckue ydeHble-XUMUKH: )KU3Hb U IesITeIbHOCTh M. B.
Jlomonocoga, J1. 1. MenneneeBa, A. M. bytieposa.

Paccka3bl 00 371eMeHTax U BeniecTBax. MeTailibl: aJJlOMUHHH, JKele30, 3070T0. HeMeTams!: a3or,
BoJiopoa. Boma. Xnopun natpus. KapboHat kanbius.

Paccka3sbl 0 peakumsix. @otocuntes. ['openne. Kopposus MeTauios.
IIpakTnyeckas padora (IoMalIHUI SKCIIEpUMEHT) «BbIpanuBanue KprUcTamIioB COIM.

IIpakTnyeckas padora (HoMamiHuii skciepuMeHT) «Koppo3ust MeTamioBy.



ueoH

-TEMATHYECCK

IVIAHNDOBAHU

Ne Ne Ha3sBanue TeM u ey n3yyeHus OcHOBHBIE BHBI CpeacrtBa
YPOK | YPOK | YPOKOB TeMbl YPOKa yueOHoit o0yueHmus, B
a aB AeATeTbHOCTH ToM yucie UKT
TeMe yqammxesi
1-2 1 XuMHUS KaK 4acTh Jatp ydanumcs Humezpuposamso Hoyr6ok
€CTECTBO3HAHUSI. MPEJICTABIICHHUE O YaCTHBIC
[Tpeamer xumun HayKe XHMUH, O ee HPCIMETHRIC
Meronas! n3ydeHus pOJIU U MeCTe Cpeau SHAHIA B CHCTCMY
3HAHHH O
€CTECTBO3HAHUS JPYTHUX €CTECTBEHHO-
€CTECTBCHHOM MHpE.
Hay4HBIX Obvscuamo
JUCIHTIINH, O JMATICKTHKY
3HAYCHUU XUMUH B B3aMMOOTHOIICHHN
J’KM3HU YEJIOBEKA, YCJIOBCKA U
Hayarh TIpAPOJIBL,
(bopmupoBarue UTIIOCMPUPOBAMb €€
MIPUMEpaMHU.
TTOHSTHS O
Xapaxmepuzoseamv
XHMHICCKOM npeaMeT XMMHH.
BCILICCTBE U CTO Paznuuams Tenan
buznueckux BEILIECTBA.
CBOMCTBAX. Xapaxmepuzosambo
CBOMCTBA BEIIECTB
KaK UX
WH/MBUTyalIbHbIE
MPU3HAKH.
Yemanasnusameo
MPUYHHHO-
CJIE/ICTBEHHBIE CBSI3U
MEX/1y CBOMCTBaAMHU
BELIECTB U
00JIaCTAMH UX
MIPUMEHEHHUSI.
Onucvisams
CBOMCTBA HEKOTOPBIX
BEIIECTB 110
OTIpeJIeTICHHOMY
TUTaHY C
MOMOIIIBIO PYCCKOTO
(poHOTO) SI3BIKA
3 2 [IpakTnueckas ITo3HakoMHuTH Pabomamu ¢ [Tudposas
padoTa Ne 1 yYaIuXxcst ¢ 1a00paTOpHBIM nabopartopust 10
«3HaKOMCTBO C MpaBUJIAMU TEXHUKU 000pyIOBaHHEM I XUMHUHU
71a00paTOPHBIM 0€3011aCHOCTH TPU HarpeBaTCIbHBIMU - |(yueHHHeCKas)
npubopamu B
00opyI0BaHUEM. paborte B
COOTBETCTBUU C
[IpaBuna TeXHUKH XUMHYECKOM MpABMIIAMH TEXHHKH
0€30MacHOCTH TpH KaOuHeTe, ¢ 6e30MACHOCT.




pabote B n1a00paTOpPHBIM Buimonname
XUMHYECKOM obopymoBanueM — | [TPOCTEHUIINE IPUCMBbI
KabuHeTe 1a60PaTOPHBIM obparenns ¢
.. | 1abopaTopHBIM
(;maboparopun)» [ITATUBOM, MTOCYIOH;
000pyTI0BaHUEM.

chopmupoBarh

OpraHu3aluOHHbIE

yMeHusl (BECTU

3aIlMCH | JeTaTh

PUCYHKH).

IIpakTuyeckas 3a0KUTh Pabomamy ¢ [Mudposas
1a00paTOPHBIM nabopatopusi 1O
060pyI[0BaHI/IeM " XUMUU
HarpeBaTeIbHLIMU (yaeHudeckas)

padora Ne 2 npudbopamu B

«Hab6.1101eHue 32 OCHOBBI BayKHEMIIIETO gpaBHHaMH TCXHUKH

. . €30ITaCHOCTH.
ropsiien CBe4ou. MeTo/1a TI03HAHUS Boimonisinme
YcrpoiicTBo

€CTECTBEHHOHAYYHBI o
CHUPTOBKHL R ngocnennme TPHUEMBI
IIpaBusa padoTsl ¢ OOpAIICHHI C
HaOJIO/IeHH, 71a00paTOPHBIM

HarpeBareJbHbIMU MOYEPKHYThH 000pyIOBaHKUEM: C

npuéopaMu» BaXHOCTH U 3Ha- J1a00PaTOPHBIM
HITaTHBOM, CO

YECHHE THIATETbHBIX .
CTIUPTOBKOU

HaOJIIOICHUH,
MO3HAKOMUTH y4a-
HIUXCS C
YCTPOUCTBOM
CIIHPTOBKH,
AKLEHTUPYS UX
BHUMaHHUE Ha
npaBuiiax paboThl C
HarpeBaTeIbHbBIMU
npruOOpaMHu.




MopenupoBanue
XuMuueckast
CHUMBOJIMKA

Cdopmuposars
MPE/ICTABICHHE O
MOJICJIMPOBAHUH KaK
METOJIE ITO3HAHUS
OKpPYXaIOIIEro Mupa,
aKIICHTUPOBATH
BHUMAaHUE YJaITUXCs
Ha Pa3IuIu MEXTY
O00BEKTOM H €TI0
MO JICJIBIO.
TTo3nakoMuTH
yUaIumxcs ¢
MOHSTHSIMH
«XUMHAYECKUH

ObvsicHamb, YTO
TaKO€ MOJICITb.
Knaccugpuyuposamo
MOJICTIU Ha
MaTepuaIbHbIC U
3HAKOBBIC.
Ilpusooumn
MIPUMEPHI PA3JINIHBIX
THUIIOB MOJCTICH,
UCIIOJIb3YEMBIX TPH
U3YYCHUU
Pa3TMYHBIX
€CTECTBEHHOHAYYHBI
X

IIpenmeros.
Ilepesooumnw
Ha3BaHUS

M®Y  (mpuntep,
CKaHep, KOIup)

HoytOyx




SIIEMEHTY,
«XHUMHYECKast
dopmynay,
00BSCHUTH
IPOMCXOKICHUE
XUMHUYECKOU
CHUMBOJIHKH; TIO
XUMHUYECKUM
dbopMynam HaydIUTh
IIKOJIbHUKOB OTI-
penemnsTh
NPUHAUICKHOCTh
BEIIIECTBA K MPOCTHIM
WIH CIIOKHBIM

XUMHUYECKUX
3IIEMEHTOB B
CHUMBOJIbHYIO
CHCTEMY

3HAKOB ¥ HA00OPOT.
Xapaxmepuzoseamuo
XUMUYECKUE
(dopMyJIbl Kak
3HAKOBbIE MOJCIIH
COCTaBa XMMHUYECKUX
BEIIIECTB.

7-8 Xumus u pu3uka. CdopmupoBars ObwscHamy, 9To HoytOyx
YHuBEpCcaTbHBIN TIPEACTABIEHUS O TaKo€ aToM,
XapakTep BOKHEHTITNX MOJICKYJIa, HOH.
N Xapax
TTOJIOYKEHHIHA XUMHYECKUX apaxmepuzo6anty
KPUCTAIUTMYECKOE
MOJIEKYJISIPHO- MOHSATHUSX: «aTOM»,
. COCTOSTHHI€ BEIIIECTB
KHHETHIECKOM «MOTIEKYIa», «HOWY, | i ypycrammmeckue
TEOpHUH MO3HAKOMUTH C PELICTKA.
OCHOBHBIMU Apeymenmuposams
MOJIOXKECHUAMHA PCAIBHOCTD MOJICKYJT
ATOMHO- SABJICHUSIMU
MOJIEKYJISIPHOTO AapPysnu u
OpOYHOBCKOT'O
YYEHHUSL.
JIBUKCHUS.
Mooenuposamso
OpOYHOBCKOE
JIBUKEHHUE U
OnuUCHIBamb Ty
MO/JIENb
9-10 Xumus u ¢pusuka. Pacumputs XapakTepu3oBaTh Hudposas
ArperarHsie IpEICTaBIEHHS ra3zoo0pasHbie, nabopaTopus IO
COCTOSIHUS yuammuxcsi oo JKAJKUC U TBEPIBIC  IXUMUH
BeII[eCTBA arperatHbIX BellecTsa. (yaenmyeckas)
Paznuuars
COCTOSIHUSAX
KPUCTAIITMYECKUE U
BEIICCTB. amopHbIE TBEP/IbIC
BEIIIECTBA;
dusnueckue u
XUMHYECKUE
SIBIICHUSL.
YcranaBnuBaTh
B3aMMOCBSI3U MEXTY
nepexoamMu
arperaTHbIX
COCTOSIHUU

OJHOI'0 BEHICCTBA.




Hab6monars
XUMHYCCKUH
AKCIIEPUMEHT,
OIMCHIBATh €0 U
JieNnaTh BBIBOBI HA

€ro OCHOBE
11-12 Xumus u reorpadust | PasButs XapaxkTepu3oBarb [Mudposas
MIpEACTaBICHUSA T'COJIOTHUYCCKOC JIa60p aTopusa 110
YYAIIUXCS O MOHsTHY | CTPOCHHME IUIAHETB  XUMHH
«BEILECTBOY; 3em. (yuenuaeckas)
Paznuuars
(opumposars MUHEPAJIBI ¥ TOPHBIE
OO61eyueOHbIe MTOPOIBL;
YMCHHAL. MarMaTu4ecKue u
0CaJIovHBIC
nopoasl. M3ydars
COCTaB TOPHOM
MIOPO/TBI C TOMOIITBIO
OTITHYECKHX
prOOpoB
13-14 Xumusd u ouonorust | IIponomxuts VYcTanaBnmBaTh HoytOyx
pa3BuTHA MCXKIIPEIMETHEBIC
CBSI3U

MPEACTABIECHUM O
BEIIIECTBAX,
03HAKOMJICHHE C
HOHSATHAMU:
OpraHuYecKue u
HEOpraHUYecKHue
BEIIIECTBA,
XUMHUYECKasi peak-
1151, KAYECTBCHHAS
peakuus;
COBEpIICHCTBOBATH
yMeHue paboTaTh ¢
y4eOHUKOM H
dbopMupoBaTh
IKCTIIEPUMEHTAJIbHBIC
YMEHUSI.

MEX Ty OMoJIOTHEN 1
XUMHEN Ha OCHOBE
XHUMHYECKOTO
COCTaBa KIIETKH.
Knaccudunuposats
BELIECTBA KJIETKH U
OTIHCHIBATh UX POJIb B
HE.
Xapakrepu3oBaTh
OMOJIOTHYECKYIO
POJIb BOJIBI.
OnuceIBaTh SIBICHUE
dboTocuHTE3a U
pacKpbIBaTh POJb
xJ0poduIIa B 3TOM
mporecce.
XapaxkTepu3oBarb
OHOJIOTUYECKYIO
POJIb BXKHEHIITUX
KJIaCCOB
OpPraHUYEeCKHUX
COCIMHEHUH VI
KU3HEEATETHHOCTU
OpraHU3MOB.
DKCTePUMEHTAIBHO
JIOKa3bIBATh
HAJIMYUE T€X WU
WHBIX OPraHUIeCKUX
COCIMHEHUH B
PaCTUTENBLHBIX
KJIIETKaX




15-16 9 KagecTBeHHbIE JlaTb mOHATHS O OOBsCHATH, 4TO Ludposas
peakuuu B XUMHU «Ka4eCTBEHHOU TaKOC Ka4CCTBCHHBIC J1a60paT0pI/I;1 110,
peaxkuumn», peakium i XUMHUH
MPOJAOKUTh aHATTHHCCKINI (yaeHn4ecKas)
¢ dexT.
dbopmupoBanue S
OKCTIEPUMEHTATBHBIX | o nenengemoe
YMCHHH; Pa3BUBATE | BEIIECTBO M PEAKTHB
YMCHHE BBICTYIIATh Ha Hero. [IpoBoauTh
nepe ayIuTOpHei, KQYCCTBCHHYIO
yYMEHHE CITyIIaTh. pCaKIHIo Ha
YIJICKUCITBIN Ta3.
OnuceIBaTh
Ka4eCTBEHHYIO
peakiuio Ha
KHCIIOPOJT
17-18 10 | OTHOCHUTENBHBIE OOBACHUTD CMBICTT OOBACHATD, YTO HoytOyx
aTOMHAas 1 TTOHSITHH TaKoe
MOJIEKYJIsIpHast «OTHOCHUTEJIbHAs OTHOCHTC/IBHAA
Maccsl. MaccoBast aTOMHas Maccay, aroMHas Maccan
OTHOCHTEIILHAS
JIOJIST XUMHYECKOTO «OTHOCHTEJIbHAS Mole-
JJEMEHTa B MOJICKYIISIpHAS KyJAPHAS MACCA.
CJIO)KHOM BEIIIECTBE | Maccay, HAyIHTh OrnpenersTs
BBEIYHCIISITH OTHOCHTEJTBHYO
OTHOCHUTEJILHBIE aTOMHYIO
MOJICKYJISPHbIC Mmaccy o Tadnuue /1.
MAcChI BEIIECTB. 1. Menpeneesa.
PaccuutsiBath
OTHOCHUTEJIbHYIO
MOJICKYJISIPHYIO
Maccy BeIecTBa 10
ero opmyne
19-20 11 | Yucreie BeniectBa n | PazBuBaTh 3HaHUSA Pazmuyare uncteie  |[{udpoBas
cMecu yYaIuxcs o BEILIECTBA U CMECH, nabopaTopusi 1O
BEIIeCTBaX M MX TOMOT'CHHEIC U XUMUU
HAaXOX/ICHHUU B PCTCPOrCHHbIC (yueHuueckas)
CMECH.
Hpupose Ha OCHOBUe [TpuBOAUTE IPUMEPHI
YCBOCHUA TIOHATHH cMecel pa3InyHOTO
«4HCTOC BEIIECTBOY) | arperaTHOro
Hn «CMECBb», COCTOSHUAI U
COBEPILIEHCTBOBATH OIHNCBHIBATD
yMeHHUs paGoTHI ¢ WX pOJIb ¥ 3HAYCHHE.
TEKCTOM. HccnenoBath coCcTaB
OBITOBBIX,
KYJIMHApHBIX U
XO03SMCTBEHHBIX
cMmecei mo
ATHKETKAM
21-22 12 | O6bemHast 1ost Pacuuputs XapakTepu3oBaTh HoytOyx
KOMIIOHEHTA peacTaBICHU 06T>GMHYIO AOJII0
ra3oBoi cMecH yJanuxcs o noHsruy | KOMIOHCHTa I a30BOH
CMeCH U

«HO0JIs» Ha IPUMEPC

pacCUnUThIBAThH €€ 110




00BEMHOM [0/ r'a3a
B CMECH;
MPEICTABUTD
y4anuMcst
OPHUEHTUPOBOYHYIO
OCHOBY JE€HCTBUI

00beMy 3TOM cMecH.
OnuckIBaTh
00BEMHEIN COCTaB
aTMochepHOoro
BO3/IyXa M TIOHUMATh
3HaYEHUE
ITOCTOSTHCTBA DTOTO

JJId pECHICHUA 3a1a4 COCTaBa I
Ha BBIYHCIICHUE 3JI0POBBSI
00BeMHOM 1071
KOMITOHEHTA ra30BOi1
CMecCH; pa3BHBATh
JOTHYECKUe
OTIepaIux
MBIIIICHUS
CpeACTBaMH pacyer-
HBIX 33124 10
XUMUH.
23-24 13 | MaccoBast noss [Toka3zatsb XapakTepu30BaTh
BEILIECTBA B YHHUBEPCAJIbHBIN MacCoBYIO J0JIt0
pacTBope XapakTep MOHSTHS BCHICCTBA B paCTBOPC
«omsy; peicTaputp | 1 PACCHHTRIBATE
ee 1o Macce
yaamumes pacTtBopa.
OPHEHTHPOBOUHYIO IIpeayarats apyrue
OCHOBY JICHCTBUI MO I (PUKAITMOHHBIE
JUIS pelIeHus 3a0a4 | PacyeThl C
Ha BBIYHCIICHUE HCII0JIb30BAHNEM Hudposas
ATUX MOHATHI nabopartopust 10
XUMHUH
(yueHn4ecKast)
MacCOBOM J0JIH
PacTBOPEHHOTO
BEIIIECTBA B PACTBO-
pe; pa3BUBaTh
Joru4yeckue
orepanuu
MBIIIJICHUS
cpeAcTBaMU
pacyeTHBIX 3aj1ay 110
XUMUHU.

25 14 | lIpakTnyeckas 3akpenuth noHsATHE | Pabomams ¢ [Tudposas
71a00paTOPHBIM naGopartopust 10
00opyoBaHuEM U XUMHUU
HarpeBaTeIbHbIMU (yueHuuecKas)

paGora Ne 3

«MaccoBas A0JIA pac-

npubopamu B
COOTBETCTBUU C




«IIpurorosiieHue
pacTBopa ¢
3aJaHHOM
MAaccoOBOM J0J1ei
PacTBOPEHHOI0
BelIeCTBAY

TBOPEHHOTO
BCIIIECTBAY,
IOBTOPHUTD IIpaBrJIa
B3BCIIIMBaHNAA,
otbopa pod
TBEPABIX U )KUIKUX
BEIIIECTB, MPH-

MIpaBUJIAMU TEXHUKH
0e30MIaCHOCTH.
Buinonname
IIPOCTEMIINE ITPUEMBI




TOTOBJICHUS
pacTBOpOB;
dbopmupoBarb
OpraHu3aluOHHbIE
YMEHUS
(nmanupoBaHue
paboTHhl,
OpraHu3anus
pabouero mecra,
BEJICHUE 3aIINCEH,
panroHaIbHOE HC-
NIOJTh30BaHHE
paboyero BpeMeHH,
COTPYJIHUYECTBO).

oOparteHus ¢
1a00paTOPHBIM
000pyI0BaHUEM.

26-27

15

Paznenenue cmeceit
@ubTpOBaHNE
AncopOrwst
Juctunmnsiys

TTo3HakoMHTH
yUaIuXcs Co
crocobam pas-
JIeIeHNsI CMecel B X
HCIIOJIb30BaHUEM B
OBCEIHEBHOM
JKU3HU YeJIoBeKa.

OOBACHATH
bu3HUeCcKyro
CYITHOCTb,
JISKAIIYI0 B OCHOBE
pasziesieHust cMecei
Y OYMCTKU BEIIECTB.
XapakTepu3oBaTh
IIPOCTEHUIIINE
CIIOCOOBI pa3ieIeHUs
cMmecei:
MIpOCEnBaHNE,
paszeneHue cMeceit
MTOPOIIIKOB

Keye3a u Cephl,
OTCTaMBaHME,
JIeKaHTaLus,
HEHTPUPYTHPOBAHNE
, pazienenue

C MOMOIILI0
NEIUTEILHON
BOPOHKH.
HaoOmronare
XHUMHWYECKUI
9KCIIEPUMEHT,
OIMMCHLIBATH €r0 U
JleJIaTh BBIBOBI HA
€ro OCHOBE.
[Tpemnarathb criocoObl
pazzieneHus

CMECH CyXOTo
MOJIOKa U pEYHOTO
1ecKa u
AKCIIEPUMEHTAIEHO
MOITBEPKAATH
HWCTUHHOCTD
MIPEUI0KEHHOTO
crocoba

Hudposas
nabopaTopust

XUMHUHN
(yueHnyeckas)

110




28 16 | [IpakTHyeckas Pa3BuBate u Pabomamy ¢ [udposas
padora Ne 4 3aKPEIUTh 3HAHUS J1ab0PaTOPHBIM nmaboparopust 10
«OuHncTKa yYaImxcs o 00opy0BaHHEM 1 XUMHUH

. HarpeBaTeIbHBIMU
NOBapeHHo¥i com» | crocodax P (yuennyeckas)
. npubopamu B
pa3zeneHus CMecei;
COOTBETCTBUH C
(bopmmpoBaTh 0CHOB- PABUJIAMH TEXHUKH
HBIC 1a00PATOPHBIC 0€30I1acCHOCTH.
IIPUEMBI U Buvinoaname
SKCIIEPUMEHTANbHBIE | POCTCHIIHNE PHEMBbI
yMeHHs oOparteHus ¢
1a00paTOPHBIM
(pactBOpEHUE,
000pyI0OBaHUEM.
NPUTOTOBJICHHE
¢uibTpa,
¢unbTpoBaHUe,
BBIMIAPUBAHUE).

29-30 17 | Xumuueckue Ob6ecneunTsb OOBACHATD, YTO [Mudposas
peakuun. [lpusHaku | Bocmpusitre u TaKOE XUMHUYECKast nmabopartopust 10
XUMHYIECKUX OCMBICIICHUE g{eaKHm' XAMHAN

. apaKkTepu30BaTh
peaxuuit MOHSTHS paKrep (yaenneckas)
YCIIOBHSI TEYCHUS H
«XHUMHYECKast MpeKparens
PEAKIISI»; 3aKPEIHTD | XpMHYECKIX
HIOHSATHE peaxuuii. Habmronars
«BEILECTBOY; XUMHYECKUH
MOJIBECTH yJaITUXCS SKCIICPHUMCHT,
K 0CO3HAHMIO mpak- | CTWICHIBATE €r0 1
. JIeTIaTh BHIBOIBI HA
THYECKOU
. | ero ocnose.
3HAUUMOCTH 3HAHUH | [y honopaty cocran
0 XUMHUYECKHX ¥ [IPHMEHEHHUE
SIBIICHUAX CHHTETHYECKUX
MOCPEACTBOM MOIOIINX CPEACTB,
O3HAKOMIIEHHS C conepammx
SH3HUMBI, 110
oOnacTsMu npUMeHe-
. ITUKETKaM U
HUSI 9TUX 3HAHH;
B TIpo1Liecce
CO31aTh YCIOBUSA JUISl | prioomane
pasBUATHA Y JIOMAIIIHEN CTUPKU
IIKOJIbHUKOB YMEHHS
aHaIN3UPOBATh
pe3yJIbTaThl
JIEMOHCTPALIIOHHBIX
9KCIIEPUMEHTOB.

31-34 18 | Cemunap no uroram | Pacumputs kpyrosop | Pabomams ¢ [Tudposas
JIOMAIILHETO yuamuxcs, chopmu- | J1a0OPaTOPHBIM nabopatopusi O
UCCIEN0BATENBCKOT | POBATh U 00opynoBaHHEeM I XHUMHH

HarpeBaTeIbHBIMU
0 DKCIIEpUMEHTA! COBEpILIEHCTBOBATh p (yaeHmeCKas)
npubopamu B
HaBBIKH
1. MpakTHyeckas COOTBETCTBUU C
CaMOCTOATCIILHOH IpaBUIaMH TEXHUKH
padora Ne 5 6OTLL:
PadOoTEHI, 6€3011acCHOCTH.




«BpIpamuuBanue
KPHCTALJIOB
cosm». Konkypc Ha
JIyY Ui
BbIpallleHHbIH
KPHCTAJLIL

2. llpakTHyeckas
padora Ne 6
«Koppo3us
METAJLI0B».
KoHnkypc Ha ny4dmme
PEKOMEHIAINH TIO
3alIUTe METAJUIOB
OT KOPPO3UHU

HOJICPKUBATh
OnaronpusTHHIA
IICUXOJIOTMYECKUN
KJIMMAaT B
KOJUIGKTUBE,
pa3BHUBaTh YMEHUE
myOJINYHOTO
BBICTYIUICHHSL.

ITo3HakoMHTH
yUaIIXCs C
MIPOIIECCOM KOPPO3UHU
U crnocobaMu
3aI[UTHl METAJJIOB OT
Hee; popMupoBaTh

Buvinoaname
IIPOCTEHILINE IPUEMBI
oOparteHus ¢
1a00paTOPHBIM
000pyTI0BaHUEM.

HAaBBIKM YCTHOM
peun,
IIOJIO’KUTETIBHYIO
MOTHUBALMIO K
M3Y4EHHIO IIPEIMETA.

1. Xumus. BBoanbiii kypce. 8 kimace. [IponeneBruaeckuit kype (aBtopsl O. C. ['abpuensn, U. T
Octpoymos, A. K. Axne6unun). 160 c.

2. Meroauuaeckoe nocobue. 8 kiacc (aBtopsl O. C. I'adbpuensn, I'. A. [llunapesa). 208 c.

3. Pabouas rerpans. Xumus. 8 knacc (aBropsl O. C. I'abpuensn, I'. A. Hlunapesa). 112 c.

4. [Tpaktuxym. 8 xnacc (aBtopsr O. C. I'abpuensn, U. B. Akcenosa). 80 c.

5. Bbecnanos I1.U., lopodeeB M.B. Memoouueckoe nocooue Peanuzanusi 00pa3oBaTeibHbIX

NMPOrpaMM eCTeCTBEHHOHAYYHOMH ¥ TeXHOJOTM4YeCKOM HANPABJIEHHOCTENH 0 XMMHUHM €
HCIO0JIb30BaHNEeM 000py1oBaHus HeHTpa «Touka pocra» Mocksa, 2021



O6opynosanne «Touku Pocray:
[udposas maboparopus Mo XUMHUHU (yICHUIECKAs)
M®YV (mpunrep, ckaHep, KOIHp)

HoyToyx
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