Mynuiaransaoe OropkeTHoe 00ieobpasoBareibHOE YIPEKICHHE
«TamonuacKas cpegaas odmeobpasonarTenbrad HIKOA

nmenn [epoa Coserckoro Coroza @enopa Edumosuya Cannrkosay
Bilarosemenckoro pationa Aurralickoro kpast

PacemoTtpeno CormacoBano

Ha 3acezanuu MO 3aMECTHTENb qupeKTopa no ¥YBP
yuurTelel eCTecTBEHHO- =
MATeMaTHIECKOTO THKIIA Tumenxo JI.QZ‘%,’?’ ‘

{Kucnuaa J1 U/

[Ipotoxon Ne 1 ot 28.08.2024

Pabouas nporpamma Kypca BHEYPOUHOH AEATECIIBHOCTH
«X¥MHMS BOKPYT Hacy
8 KJace
2024-2025 yuebubiii roa

Cocrasurtens: Kocreipst U. I1,
YUHUTEIb XUMUAH

HipMonuao
2024




IHosiIcCHUTEJLHAS 3ANNCKA:

HasBanue, aBTop 1
roJl U3JaHus
aBTOPCKOH yueOHOM
IIPOrpaMMBbI, Ha
OCHOBE KOTOpOH

Xumust. 7—9 xnaccsl : pabouas nporpamma K iuauun YMK O. C.
lNabpuensna : yue6HO-MeTomuueckoe mocodue / O. C. ['abpuensH.
PaGouas mporpamma pa3paborana B coorBeTcTBHH ¢ DeepanbHbIM
rOCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM U [IpumMepHoi
OCHOBHO# 00pa3oBaTeIbHON IPOrpaMMoid. YUeOHUKH JTaHHOW JIMHUN

pa3paborana Pabovas | mpornumu skcriepTu3sy, BKItOYCHBI B DenepanbHbIi

IIporpamMma NepevyeHb 1 00eCcTIeYrBaOT OCBOCHNE 00Pa30BaATEIbHON IPOTPAMMBI
OCHOBHOT0 00111eT0 00pa30BaHMUsl.

enu nanHon B cootBercTBHM ¢ DenepanbHBIM TOCYAapCTBEHHBIM 00pa30BaTeIbHBIM

IIPOrpamMMmBbl CTaHJAPTOM OCHOBHOTI'O O0ILEro 0Opa30BaHUS 21AGHbIMU YeNaMU

oOydeHUs B OOIaCTH | IIKOJBHOTO XUMUYECKOTO 00pa30BaHuUs ABISIOTCA:

(bopmupoBaHus . Gopmuposanue y 00ydaromuxcs CUCTEMbl XUMHUUECKUX 3HAaHUN

CUCTEMBbI 3HaHUH, KAaK KOMIIOHEHTa €CTECTBEHHOHAYYHbIX 3HAHMI;

YMEHUM. . paseumue TMYHOCTH 00YYaIOIINXCS, UX HUHTEJUIEKTYaJIbHbIX U

HPaBCTBEHHBIX Ka4eCTB, (POPMUPOBAHNE T'YMAaHUCTHYECKOTO OTHO-
IICHHSI K OKPYXKAIOIIEMY MHPY U YKOJIOTHYECKH IIEJIECO00Pa3HOTO
MOBEICHHUS B HEM;

. NOHUMAaHUe 00YJaIOIUMUCS XUMUH KaK MPOU3BOUTEIHHON
CHJIBI O0IIIeCTBA M KaK BO3MOXKHOMU o0acTu Oyayieit mpodeccro-
HaJIbHOH JIEATCILHOCTH;

. pazeumue MbIILIEHUS. 00y4aloXcs MOCPEACTBOM TaKUX T0-
3HABATEILHBIX YUCOHBIX JCHCTBHI, KaKk yMEeHUE GOPMYITUPOBATH
npo0JieMy ¥ TUIIOTE3Y, CTABUTH LM U 3a/1a4H, CTPOUTH IUIAHBI JI0-
CTHDKCHUS 1IEJIeH U PEIICHUS TIOCTaBICHHBIX 3a]1a4, ONPEICIIATh I10-
HATUS, OTPAaHUYMBATH UX, ONTUCHIBATh, XapaKTEPU30BaTh U CPABHUBATH;
. NOHUMAHUe B3aUMOCBSI3H TEOPUH U MPAKTUKH, YMEHHE TIPO-
BOAWTHh XUMHUYECKHI SKCIIEPUMEHT U Ha €ro OCHOBE JIeNIaTh BBIBOJIBI U
YMO3aKITFOUCHHS.

3ajaun JaHHOM
MIPOrpamMMBbl
oOy4eHus B 007IaCTH
¢dbopmupoBaHUs
CHCTEMEBI 3HAHHH,
YMEHUM.

Jl7is AOCTHXKEeHUSI ATHX 11eTIeil B Kypce XMMHUH Ha CTYTIEHH OCHOBHOTO
o011ero 00pa3oBaHus PEIIAOTCS CIENYIOUTNE 3a0aylL.

— Gopmupyromes 3HaHUs 0CHO8 XUMUYECKOU HAYKY — OCHOBHBIX
(akTOB, TOHATHH, XUMUIECKIX 3aKOHOB ¥ TEOPHIA, BEIPAKCHHBIX
MOCPEICTBOM XUMUYECKOTO SA3bIKA;

— passusaromcs ymenuss HaOMAaTh U O0OBACHATH XUMUYECKUE
SIBIIGHUSL, TPOUCXOISIIIHE B IPUPOJIC, TAO0OPATOPHBIX YCIOBUSX, B OBITY
Y Ha TIPOU3BOJICTBE;

— npuodpemaromcs cneyudaivbhvle yMeHus U Hagviku 1o 0e30-
MMacHOMY OOpAIICHUIO ¢ XUMHUYECKUMH BEIIECTBAMHU, MaTEPHAIAMH U
IIpoLECCaMU;

— dopmupyemcesa 2ymaHucmuyeckoe OmHouleHue K XuMuu Kaxk
MIPOU3BOIUTENBHOM criie 00IIECTBA, C TOMOIILI0 KOTOPOU pelIaroTcs
I00aNbHBIE TPOOJIEMBI YeTTOBEYECTRA;

— ocywecmensaemcs unmezpayusi XAMUYECKON KapTUHbBI MUpa B
€MHYI0 HAyYHYIO KapTUHY.

Heanb TP: pazBurus y 00yyaromuxcsi €CTeCTBEHHO-HAYYHOI,
MaTeMaTH4ecKou, HHGOPMALMOHHON I'PAMOTHOCTH,
(opMHUpPOBaAHHUSI KPUTHYECKOTO H KPEATHBHOI0 MbIIIJIEHUSI,
COBEPIIEHCTBOBAHUS HABBIKOB €CTeCTBEHHO-HAYYHOM
HANpPaBJIEHHOCTH, a TAKKe JJIA NPAKTHYECKOH 0TPAdOTKHU
Y4eOHOro MaTepuaJja no y4edHbIM npeameram «Ousukay,
«XuMus», «buogorus» .




Y4yeOHo-
METOINYECKUN
KOMILJIEKT.

1. Xumus. BBoanslii kype. 8 knace. [IponeneBruueckuii Kypc (aB-
topsl O. C. I'abpuensn, U. I'. Octpoymos, A. K. Axnebunun). 160 c.

2. Metoanyeckoe nocodue. 8knacc (aBropsl O. C. 'abpuensy, I'.
A. Hlunapesa). 208 c.
3. Pabouas Trerpans. Xumus. 8 knace (aBropsr O. C. I'abpuemnsn, I

A. Hlunapesa). 112 c.
4. [Tpaktukym. 8 knacc (aBropsr O. C. 'abpuensu, U. B. Akce-
HoBa). 80 c.

KonuuaectBo yueOHbBIX
4acoB, Ha KOTOPOe
PacCUMTaHO U3Yy4eHHE
peaMeTa, Kypea, B
TOM YHCIIe
TEeMaTH4YeCKOe
pacmpezeneHe 4acoB
Y KOJIMYECTBO YacOB
IUISL TIPOBEICHUS
KOHTPOJIbHBIX,
7a00paTOPHBIX,
MPaKTUYECKUX padoT.

Orot kypc paccuntan Ha 0,5 gac B Heneno B 00beme 18 yueOHbIX
4acoB, COCTOUT M3 YETBIPEX YACTEH — TEM.

IlepBasg — «XuMus B HEHTPE ECTECTBO3HAHUS

Bropas — «MaremaTuka B XUMHK

Tperpsa — «SIBneHMS, NPOUCXOAIINE C BEILIECTBAMM»
Yereeprass — «Pacckaspl 1O XUMHUU»

®opmBbl OpraHu3aluu
y4eOHOro Inporecca.
@OpMBI TEKYILETO
KOHTpPOJISL 3HAaHUU
yyamuxcs (TeKymui
KOHTpPOJIb — TEKYILUH,
YETBEPTHOU U
IOJIyTO10BOM
KOHTPOJIb,
IIPOMEXYTOYHAS
aTTecTalus — UTOT 3a
y4eOHBIH rof)

®opmamu (pUKcaUK YYEOHBIX TOCTHXKEHUN YUaIUXCsl MOTYT OBITh!
* pedepartuBHbIe pabOTHI IO OJHOMY MIIM HECKOJIIBKMM UCTOYHHUKAM
uHpopmanuu, Bkioyas HTepHer;

*  pe3yJbTaThl 3KCIIEPUMEHTAIbHBIX UCCIIEA0BaHUMN, OPOPMIIEHHBIE
HaJJIeKAIM 00pa3oM;

*  BU3YyaJU3alys NOJYYEHHBIX 3HAHHUH C TOMOIIbIO KOMITBIOTEPHOMH
TeXHUKU (mpe3eHTanun PowerPoint, aHnMaIOHHBIE POJTUKU
MacromediaFlash, BeGcTpanuiib! u T.11.).

* TBOpYECKHUE 33/1aHu4 (3a1uTa pedepaToB U IPOEKTOB,
MO/IEJIMPOBAaHUE MTPOLECCOB U OOBEKTOB).

OneHouHsle cpencTBa
Paboueit mporpamMMel

He nmeercs




IlianupyeMble pe3VJbTAThI



JInyHOCTHBIE pe3ybTAThl

— 3HAHUe U NOHUMAHUe: OCHOBHBIX UCTOPUYECKUX COOBITUH, CBSI3aHHBIX C Pa3BUTHEM XHMUHU;
JTOCTHKEHHUH B 00J7aCTH XUMHH U KYJIBTYPHBIX TPAJAULIUI CBOCH CTpaHBI (B TOM YHUCIIE HAYYHBIX); 00-
IIEMUPOBBIX JTIOCTHKEHUN B 00JIACTH XMMHUHU; OCHOBHBIX MPUHIIMIIOB M MIPABUJI OTHOIICHUS K PUPOJIE;
OCHOB 37I0pOBOT0 00pa3a JKU3HHU H 37J0POBhECOCPETAIONINX TEXHOJIOTHIA; TIPABHJI TOBEJCHUS B YPE3BbI-
YaifHBIX CUTYAIUsIX, CBS3aHHBIX C BO3JICHCTBIEM PA3IMYHBIX BEIIECTB; OCHOBHBIX IIPAB M 00s13aHHOCTEH
rpakJaHrHa (B TOM YHCJIe 00YJalOmEerocs), CBA3aHHbIX C IMYHOCTHBIM, TPO(eCCHOHAIBHBIM U KHU3HEHHBIM
CaMOOTIpEICIIEHIEM; COIIMAIbHON 3HAYMMOCTH M COAEpKaHus npodeccuii, CBA3aHHBIX C XMMHEH;

— Yyy8cmeo 20pOocmu 3a POCCUNUCKYI0 XUMUUYECKYIO HAYKY U JIOCTHXKEHUS YUEHBIX; YBaXKEHUE U
MPUHATHE AOCTHXKEHUN XUMUU; JTI0O00BB U OEpe’KHOE OTHOILIEHUE K TPUPOJIC; YBAXKEHUE U YUET MHEHUN
OKPY>KAIOIIUX K JIMYHBIM JOCTUKCHHUSIM B U3y4YCHUH XUMUMU;

— npusrnaHue HEHHOCTH COOCTBEHHOTO 300POBbA U 3A0POBbA OKPYKAKOIIUX JIIOZIef/'I; HCO6XOIII/IMOCTI/I
CaMOBBIpaXXCHUA, CaMOpCain3al, COIUMAJIbHOI'O IIPU3HAHMWA

— OCO3HaHUe CTCIICHU T'OTOBHOCTH K CAMOCTOATCIIbHBIM IMOCTYIIKAM U I[CﬁCTBPI?[M, OTBCTCTBCHHOCTH 3a
HX PE3YJIbTATHI,

— nposieieHue SKOJIOTHIECKOT0 CO3HAHUS, JOOPOKEIATEIbHOCTH, JOBEPHSI U BHUMATEILHOCTH K
JIFOJIIM, TOTOBHOCTHU K COTPYJIHUYECTBY; HHUIIUATUBBI U JTIO003HATEILHOCTH B U3YUCHUH BEIIECTB U
MIPOLIECCOB; YOKIEHHOCTH B HEOOXOAMMOCTH Pa3yMHOTO UCIIOJIb30BAHUSI JOCTHIKEHUI HAYKU U
TEXHOJIOT I,

—  YMeHue yCTaHABJIMBATh CBSI3U MEX]y LIEJIbI0 U3YUEHUSI XUMHUHU U TEM, U1 YETO 3TO HYKHO; CTPOUTH
KU3HEHHbIE U MPO(ECCHOHANBHBIE IUIaHbI C YI€TOM YCIIEHIIHOCTH U3YUEHHsI XUMUU U COOCTBEHHBIX
MIPUOPUTETOB.

MeTaﬂpe}]MeTHbIe pe3yJabTaThl

— UCNONb308aHUe PA3TUYHBIX HCTOYHUKOB XUMUYECKOH HH(POPMAIINH; TTOJTydEeHHE TaKOH
nHpOpMaINH, €€ aHaJIN3, TOJITOTOBKA HA OCHOBE 3TOTO aHAIN3a MH(POPMAIIMOHHOTO MPOAYKTA U €ro Mpe-
3EHTALNS;

— npumereHue OCHOBHBIX METOJA0B ITIO3HAHUSA (Ha6HIOI[eHI/I$I, OKCIICPUMCHTA, MOJACINPOBAHNA,
HU3MCPCHUA U T. I[.) I U3YUCHUSA XUMHUYCCKUX O6’I)€KTOB;

— UCNONb3068aHUe OCHOBHBIX JIOTHYECKUX Olepanuii (aHaIu3a, CHHTe3a, CpaBHEHUs, 0000IIeHus,
JI0Ka3aTeNIbCTBA, CUCTEMATU3alNU, KIIAaCCU(PUKALIUU U JIP.) IPU U3YYEHUN XUMUYECKUX 0OBEKTOB;

— @opmynupoeaHue BEIBOJIOB U YMO3aKIIIOUEHUHN 13 HAOMIOIEHUI U N3YUYE€HHBIX XUMUYECKIX
3aKOHOMEPHOCTEM;

— npocrosuposanue CBOICTB BEIIIECTB Ha OCHOBE 3HAHHUS X COCTaBa U CTPOCHUS, a TAKIKC
YCTAHOBJICHUS aHAJIOTHUH;

— Gopmynuposanue usiei, TUIIOTE3 U MyTeH MPOBEPKU UX UCTUHHOCTH;
— onpedeneHue IeTeH U 3a7a4 y4eOHON U UCCIIEIOBATENbCKON NeATeIbHOCTH M TyTeH X JTOCTUKCHUS;

—  packpvimue NIPUIMHHO-CIICCTBEHHBIX CBA3EH MEX1y COCTaBOM, CTPOCHHUEM, CBOMCTBAMH,
MIPUMEHEHUEM, HaX0KJIEHUEM B MPUPOJIEC U MOTYYCHUEM BAKHEUIITUX XUMUUYECKHUX BEILIECTB;



— apcymenmayus COOCTBEHHOM MO3UIHUHU U €€ KOPPCKTHUPOBKA B XOAC NJUCKYCCHUU IO MaTCpUaJIaM
XUMHYCCKOI'O COACPKaHUA.

IIpenmeTHbIe pe3yabTAThI
B nosnasamenvnoii cghepe
3nanue (nonumanue):

— XUMHUYECKON CHMBOJIUKHU: 3HAKOB XUMHUYECKUX DJIEMEHTOB, ()OPMYJI XHMHUYECKUX BEIIECTB,
YPaBHEHU XUMHUUYECKUX PEAKIIUM;

— BAKHENIIMX XUMUYECKUX NTOHATUI: BEWIECTBO, XUMHYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHTEIIbHBIE ATOMHAsI U MOJIEKYJISIPHAs MacChl, HOH, KATUOH, aHUOH, XUMUYECKasl CBSI3b, JIEKTPO-
OTPHILIATEIIEHOCTh, BAJICHTHOCTh, CTENICHb OKUCIICHUS, MOJIb, MOJISIPHAS Macca, MOJISIPHBINA 00beM, pacTBOPHI,
JJIEKTPOJIUTHI U HEAJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs AUCCOLMALINS, OKUCIIUTENIb U BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHUE, TETUIOBON 3(pPeKT peakinu, OCHOBHBIC TUIIB PEAKIIUi B HEOPTaHHUECKOU
XUMHUY;

— q)OpMYJII/IpOBOK OCHOBHBIX 3aKOHOB U TGOpI/II\/JI XUMHHU: aTOMHO-MOJICKYJIAPHOI'O YUCHUS; 3aKOHOB
COXpaHEHHUs MacChl BEIIECTB, IOCTOSTHCTBA COCTaBa BemlecTB, ABorajipo; [lepuoandeckoro 3akona 1. U.
MeneneeBa; TCOpUM CTPOCHUS aTOMa U YYCHHSI O CTPOCHHUH BEIIECTBA; TECOPUH IIEKTPOIIUTUUECKON
Aaucconanvii U YUCHHUA O XUMHYECKOU pCaKknuu.

Ymenue nazvieamo:

— XAMHUYECKHE DIIEMEHTHL,

— COCTMHEHUS N3YYCHHBIX KJIACCOB HEOPTAaHUUIECKUX BEIIECTB;
Obwvscuenue:

— (Gu3UYECKOr0 CMBICIIa ATOMHOTO (TIOPSIIKOBOI'0) HOMEpPAa XUMUYECKOI0 3JIEMEHTA, HOMEPOB I'PYIIIbI
n nepuona B [lepnoanueckoii cucreme /. 1. MenzeneeBa, K KOTOPBIM 3JIEMEHT IIPUHAJJIEKHNT;

— 3aKOHOMEPHOCTEN U3MEHEHMS CTPOCHUS aTOMOB, CBOMCTB 2JIEMEHTOB B IIPeieIaxX MajbIX IEPUOI0B
1 A TpyIi, a TakKe CBOMCTB 00pa3yeMbIX UMHU BBICIINX OKCUIOB U T'MJIPOKCH]IOB;

— CYIIHOCTH MPOIIECCa IEKTPOJIMTUUECCKON TUCCOIUAIIMN U PEAKIIMi HOHHOTO OOMEHa.
Ymenue xapaxmepuzosamo:

— XUMHUYCCKUC SJICMCHTEI (OT BOAOpPOda 10 I(aJ'ILI_[I/IH) Ha OCHOBC HX ITOJIOXKCHHUSA B Hepﬂo,unqecxoﬁ
CUCTEMEC XUMHUYCCKUX OJICMCHTOB I[ H. MenneneeBa u 0coOeHHOCTEH CTPOCHUA UX aTOMOB,

— B3aUMOCBA3b MCXKIY COCTaBOM, CTPOCHHUEM U CBOMCTBaMH HCOPTaHNYCCKUX BCIICCTB,

— XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB (OKCHI0B, KUCIOT, OCHOBaHHUH,
aM(OTEPHBIX COSAUHEHHN U CONelt).

Onpeodenenue:
— COCTaBa BEIIECTB M0 X PopMyIam;

— BAJICHTHOCTH U CTCIICHU OKUCJICHUSA 3JICMCHTOB B COCIMHCHUU,



— BUJIOB XMMUYECKOM CBSI3U B COEINHEHUSIX;

— TUIIOB KPUCTAJUNINYECKUX PELIETOK TBEP/BIX BEILECTB;

— IIPUHA]JIEKHOCTH BEUIECTB K OIPEEIIEHHOMY KJIACCy COEIMHEHU;

— TUIIOB XMMHYECKUX PEAKLIM;

— BO3MOXKHOCTH IIPOTEKAHUS pEaKIii HOHHOT'O OOMeHa.

Cocmasnenue:

— cxeM crpoeHus atoMoB nepBbix 20 anementos [lepuonndeckoit cucrems! /. . Menneneesa;
— (dbopMyI1 HEOPraHMYECKUX COSTMHEHUI H3yYEHHBIX KJIACCOB,

— YPAaBHEHUN XUMUYECKUX PEAKIIUM.

besonacnoe obpawjenue ¢ XUMUYECKOH TTOCYI0H 1 TAOOPAaTOPHBIM 000PYIO0BAaHHEM.

IIposedenue xumuuecko2o sKCnepumenma:

— MOJITBEP K IAIOLIET0 XUMUYECKUE CBOMCTBA U3YUEHHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB;
— MOATBEPKTAOLIETO XUMUYECKHM COCTaB HEOPTaHUYECKUX COECIMHEHNUN;

— 110 IMMOJIYYCHHIO, CO6I/IpaHI/IIO H pacllO3HaBaHUIO ra3006p33HLIX BCIICCTB (KI/ICJ'IOpOI[a, BOJ0poaa,
YTIJICKUCIIOIO ra3a, aMMI/IaKa);

— 0 OIPEJENICHUIO XJI0pU/-, Cylb(haT-, KapOOHAT-MOHOB U MOHA aMMOHMSI C IIOMOIIbIO KaU€CTBEHHBIX
peaKLui.

Buviuucnenue:

— MacCOBOH IO XUMHUYECKOTO dJIEMEHTa IT0 PopMyJie COSTNHEHHS,;

— MacCOBOM JI0JIM BEILECTBA B PACTBOPE;

— MacChbl OCHOBHOI'O BELIECTBA I10 U3BECTHOU MacCOBOM J0JI€ IPUMECEN;
— 00BEMHOI JOJIM KOMIIOHEHTA Ta30BOI CMECH;

— KOJIMYECTBA BCIICCTBA, 00BeMa I MacChl BCIICCTBA IO KOJIUYCCTBY BCIICCTBA, O6’B€My WM Macce
PEarcHTOB UKW MMPOAYKTOB PCAKIINU.

— Hcnonvzosanue npuobpemennvix 3SHaHUL U YMEHUL 8 NPAKMUYECKOU 0esimelbHOCMU U NOBCEOHEBHOU
HCUBHU

— JIA 0e30I1acHOTO 06paHIeHI/I$I C BEICCTBAMU U MaT€puajlaMu B HOBCC}IHGBHOfI JKM3HU U TPaAaMOTHOTI'O
OKa3aHusd HepBOfI IMOMOIIH ITPH OXKOTaX KUCJIOTaMU U HICJI0OYaMU,

— Ui OOBSCHEHMsI OTAEIbHBIX (PaKTOB U IPUPOHBIX SBICHUMN;
— JUI KPUTUYECKOH OlIeHKH MH(OPMAIIMU O BELIECTBAX, UCIIOIb3yEMBbIX B OBITY.

B neHHOCTHO-OpUeHTAMOHHO cepe



— Ananus u oyenxa MOCIEACTBUHN ISl OKpY>KaloIIel cpeabl OBITOBOM U IPOM3BOACTBEHHOM
JesTeIbHOCTH YEJIOBEKA, CBSI3aHHOM C MOJyYeHHEM U NepepaboTKON BEIIECTB.

B Ttpynosoii chepe

— IIposedenue onepayuti ¢ NCTIOIB30BAHNEM HArpEBaHMsI, OTCTAaUBAHUSA, PHUIBTPOBAHUS,
BbIIIAPUBAHUS; IOJTY4YEHMsI, COOMPAHHUs, paClIO3HABAHUS BELLECTB; N3TOTOBIEHUS MOJIEIEH MOJIEKYIL.

B cdepe 6e30nacHOCTH KU3HEAEATEIbHOCTH

— Cobnto0enue IpaBUIl TEXHUKU 0€30IIACHOCTH MPH MPOBEACHUN XUMUYECKOTO SKCIIEPUMEHTA;

— OKda3awrue HepBOfI IMOMOIIIH ITPHU 0KOrax, mope3ax U XUMUYCCKUX TpaBMax.

3. Cog!epmafme yqeﬁnoro NnpeaMeTa. Kypca

XuMHA KaK 4aCcTh ecTecTBO3HaHudA. [Ipenmer xumuu.

EcrecTBO3HaHNE — KOMIUIEKC HAYK O MpUpoe: GU3UKH, XUMHHU, OnoIorun U reorpaduun. [lonoxurensnoe
U OTPULIATEIBHOE BO3/ICHCTBUE YEIOBEKA HA IIPUPOLY.

[Ipeamer xumun. Tena u BemecTa. CBOMCTBA BEIIECTB KaK MX WHIUBUIyaJIbHBIC TpU3HaKU. CBONCTBA
BEILIECTB KaK OCHOBA UX MPUMEHEHHUSI.

Metoabl nu3yueHnus ecrecTBo3HaHusi. HabmoieHue kak OCHOBHOM METO/ MO3HAHUS OKPYKAIOILIET0 MUPA.
YcnoBus npoBeeHus HAOIOACHUS. [ ITOTe3a KaK MPEANOoI0KEeHHE, 00BICHSIONIEE IIH MTPEACKA3bIBAIOIICE
MPOTEKaHWE HAOII0AaeMOro ABJICHUSA. DKCnepuMeHT. JJabopaTopus. DKkcriepuMeHT J1a00paTOPHBIN 1
JIOMAaIITHAIA.

Crioco0sl (puKcHpoBaHMsI pe3yIbTaTOB KCIIeprMeHTa. CTpOEHHE MJIaMEHU CBEYH, CYXOr0 FOpPIOYEero,
CIIMPTOBKH.

IIpakTnyeckas padora «3HaKOMCTBO ¢ JlabopaTOpHBIM 00opynoBaHueM. [IpaBuiia TeXHUKHM 0€30aCHOCTH
pu paboTe B XUMUYECKOM KaOuHeTe (JTabopaTopuu)y.

IIpakTnyeckas padora «Habmonenue 3a ropsiueit ceeyoid. Y cTpoiicTBo ciuptoBku. [IpaBuia paboTsl ¢
HarpeBaTebHBIMU PUOOpaMm.

MopenupoBanue. Mojenu kak abcTparupoBaHHbI€ KOIMM M3y4aeMbIX 00BEKTOB U IpoleccoB. Mojenu B
¢dusuke. DnekTpodopHas MalIHa Kak adcTparupoBaHHAast MOJIETh MOJTHUUA. Moienn B OMOJIOTHH.
Bronornveckne mysnsixu. Mogenu B XUMHUH: MaTepraTbHbIE (MOJIEIA aTOMOB, MOJIEKYJI, KPUCTAJLIOB,
anmapaTroB M YCTAHOBOK) M 3HAKOBBIE (XUMUYECKUE 3HAKH, XUMHUYECKHE (DOPMYITBI U XUMHUYECKHE
YpPaBHEHHUS).

Xumuyeckasi CHMBOJIMKA. XUMHUUYecKHe 3HakU. MIX o603HaueHue, Mponu3HoIIeHHe U HH(popMarus,
KOTOPYIO OHM HecyT. Xumuueckue popmyisl. Ux o003HaueHne, MPOU3HOLIEHHE U HHPOPMAIHs, KOTOPYIO
OHHU HecyT. IHaeKchl U KO3 PUIIMEHTHI.

Xumus 1 puznka. YHUBEpPCAJbHbINA XapaKTep MOJ0KeHUH MOJIEKY/JISIPHO-KMHETHYECKOH TEOPpHH.
ITonsTHs «aTOM», «MOJNEKYIa», «MOH». Kpuctammueckoe coctosiHue BemecTsa. Kpucrammmdeckue
peieTku TBepAbIX BemiecTB. Juddysus. bpoyHoBckoe nBuxkeHue.



Xumus u ¢puznka. ArperaTHblie COCTOSIHUS BemecTBa. [IoHATHE 00 arperaTHOM COCTOSIHUU BEIIECTBA.
I"a3000pa3Hble, KHUIKKE U TBEpbIe BelecTBa. Kpucramimyeckue u aMopHbIe TBEpAbIC BELIECTBA.
DU3NYECKUE U XUMUYECKHUE SBIICHMSL.

Xumusi 4 reorpadusi. ['eonornyeckoe CTpoeHUE MIIAHETH 3eMJIS: SIPO, MAHTHS, TUTOC(Epa. DIeMEHTHBIN
COCTAaB I'€0JIOTMYECKUX COCTABHBIX YaCTEH IUIaHEThl. MUHEPAIIBI U TOPHBIE TOPOAbLl. MarmaTudeckue u
0caJIouHbIe (OpraHNYecKrue U HEOPraHU4YeCcKre, B TOM YUCIIE U TOPIOYKE) TOPOIBI.

Xumus 1 6uosnorus. XUMHUUYECKUN COCTaB )KMBOU KJIETKU: HEOpraHu4eckue (Bojia U MUHEPAJIbHBIE COJIN) U
opranuueckue (OenKu, )KUpBbI, yIIeBOIbl, BATAMUHBI) BemiecTBa. [IpocThie 1 ciioKHbBIE BEIIECTBA, X POJIb B
KHU3HEIEATeIbHOCTH Opranu3MoB. bronoruueckas poisib Bojbl B )kuBoi kieTke. dotocuntes. Ponb
xyiopoduna B porocunTese. bruonsornueckoe 3HadYeHUE KUPOB, OEIKOB, APUPHBIX MacCell, YIIeBOI0B U
BUTAMHUHOB JIJI5 )KU3HEEATEIILHOCTH OPTraHU3MOB.

KavecTBenHble peakniuu B XuMuH. [[oHATHE 0 KAUECTBEHHBIX PEAKIUAX KaK O PEAKIUIX,
BOCIIPHHHMAEMBIX OPTaHOJIENTHYECKHU C TOMOIIBIO 3pEHHUS, CITyXa, 000HSIHUSA. AHATTUTUYCCKHIA YPPEKT.
OrnpenenseMoe BELIECTBO U PEAKTUB HAa HEr0. BO3MOXHOCTh U3MEHEHHUS POJIM Ha TPOTHUBOIIOIOKHYIO.
PacnipocTpanenue 3anaxa 0/1eKOJIOHA, TyXOB WM JIe30]J0paHTa Kak mporecc aAuddy3un. OOpasibl TBEPIAbIX
BEILIECTB KPUCTAIUIMYECKOTO CTPOEHUsI. MOJeny KpUCTAIINYECKUX PEIIETOK.

JemoncTpanun. Kosuiekius pa3HbIxX Tell U3 OJHOIO BELIECTBA UM MaTepHuaiia (Halpumep, CTeKIa —
nabopaTopHas nocyza). Komnekuus pa3nuusblx Tel Wid GoTorpaduii Tea u3 amoMUHUS IS WUTIOCTPALUH
UJIEU «CBOMCTBAa — MpUMEHEHUE». Y4ueOHoe 000py0BaHUE, UCIIOIb3YEMOE IIPU U3yUEHUH (PU3HKH,
6uomnoruu, reorpadgun u xumMun. IaeKTpodopHas MalInHa B feicTBuM. [ eorpaduueckue monenu (rnodyc,
kapTta). buonornyeckue mojenu (MyJsKH OPraHOB M CUCTEM OPIaHOB PacTEHUI, KUBOTHBIX U YEIOBEKA).
Ou3ndyecKnue 1 XMMUYECKHE MOJIETIN aTOMOB, MOJIEKYJI BEILIECTB U UX KPUCTAIINYECKUX PELIETOK.
OOBeMHbIE U MIAPOCTEPKHEBBIE MOJIENIN BOJIBI, YIJIEKUCIOI0 U CEPHUCTOrO ra30B, METaHa.
Pacnpoctpanenue 3anaxa 0/1€K0JIOHa, AyXOB MJIH JIe30/J0paHTa Kak mporecc 1udpdysun. Odpasis! TBEpAbIX
BELIECTB KPUCTAUINYECKOTO CTPOCHU. Mo1eny KpUCTaNINYECKUX PEMIETOK. Tpu arperaTHbIX COCTOSTHUS
Bozbl. «[lepenuBanue» yriekuciaoro ra3a B CTakaH Ha ypaBHOBEIIEHHbIX Becax. Kosekius
KPUCTAINIMYECKUX U aMOP(HBIX BEIIECTB U U3Aenuil u3 Hux. Komnekuys MuHepanos (Ja3ypuT, KOPYH[,
XaJIbKOIUPUT, (QIH00OpUT, ranuT). Komtekuus ropHbIX Mopo (TpaHuT, pa3inyHble GOPMBbI KaabluTa —Mel,
Mpamop, u3BecTHsIK). Kosuiekius roprounx nckonaemsix (HeTh, KaMEHHBIN yroJib, CIaHLbL, TOP(D).
CrniupToBas HKCTPAKIMS XJI0po(dusuIa U3 3eleHbIX TUCTheB. KauecTBeHHas peakiiys Ha KUCIOPO/I.
KauecTBeHHas peakiiys Ha yriekucibli ra3. KauectBeHHas peakius Ha U3BECTKOBYIO BOJLY.

JlaGopaTopHsle onbIThl. OnrcaHie CBOWCTB KMCIOPOAA, YKCYCHOM KHCIOTHI, amoMuHus. CTpoeHue
IUIaMeHH (CBEYH, CIIUPTOBKHU, CYXOTr0 Toproyero). M3rorornenue Mojeneit MOJeKyl XUMHUECKUX BELECTB
u3 iacTiiuHa. Habmronenne OpoyHOBCKOTO ABMKEHHS YaCTUYEK YEPHOU TYIIH ITOJI MUKPOCKOTIOM.
N3y4yeHne rpaHnTa C TOMOIIBIO YBEITMUUTEIBHOTO cTekina. OOHapyKeHHe KUpa B CEMEHaX MOJICOTHEYHUKA
u rperkoro opexa. ObHapyxeHue 3(pUpHBIX Macel B anelbCuHOBOM Kopke. OOHapy X eHHe Kpaxmaia u
Oenka (KIeHKOBUHBI) B MIIEHUYHON MyKe. [IpomyckaHue BBIIbIXaeMOro BO3yXa uepe3 U3BECTKOBYIO BOJTY.

MaremMaTnka B XUMHH

OTHocUTeIbHbIE AaTOMHASI M MOJIEKYJIAPHAst Macchl. [loHsTHE 00 OTHOCUTENBHON aTOMHOM U
MOJIEKYJIIPHON Maccax Ha OCHOBE BOJIOPOTHOM equHUIIbL. Haxoxk1eHrne OTHOCUTENbHOW aTOMHOW MacChl
XUMHUYECKUX IeMeHTOB 1o Tadsmie /1. 1. MenneneeBa. HaxoxxieHne OTHOCUTEIILHON MOJICKYJIIPHOM
Macchl o (popMyIie BemecTBa Kak CYMMBI OTHOCHUTEIBHBIX aTOMHBIX MacC, COCTABIISIFONITUX BEIICCTBO
XHUMHYECKHUX 3JIEMEHTOB.



MaccoBast 1011 XHMHY€CKOI'0 3JIEMEHTA B CJI0KHOM BelnecTBe. [loHsiTue o MaccoBoii 1oiie
XHUMHYECKOTo 37ieMeHTa (W) B CJI0)KHOM BEIIECTBE U €€ pacyer 1o ¢popmysie BeriecTBa. Haxoxaenue
(dbopMyIibl BellecTBa 0 3HAUYEHUSIM MacCOBBIX J10Jiel 00pa3yIoluX €ro 3J1€MEHTOB.

Yuctele BemecTBa H cMecu. [TonsaTre o uncrom BemecTBe 1 0 cmecu. CMecu razoo0pasHble (BO3IyX,
NPUPOJHBIH ra3), kunkue (HeTh) U TBepAble (TOpHbIe MOopoIbl, KyauHapHble cMecd 1 CMC). Cmecu
TOMOTEHHBIE U TeTePOTreHHBIE.

O0beMHAas 10J151 KOMIIOHEHTA ra30Boii cMecH. [Tonstue 06 06beMHOIM 10J1e (¢) KOMIIOHEHTA ra30BOM
cmecu. CocTaB BO3/yXa U MPUPOTHOTO Ta3a. Pacyer o0beMa KOMIIOHEHTA Ta30BOM CMECH IO €ro 00BbeMHOI
JI0JIe 1 Ha00OPOT.

MaccoBas 10J191 BelllecTBa B pactBope. [loHsTHE 0 MaccoBo# soJ1e BemecTBa (W) B pacTBOpeE.
PactBopuTens U pacTBOpEHHOE BelecTBO. PacueT Macchl pacTBOPEHHOTO BEIIECTBA 10 Macce pacTBopa U
MacCOBOH J0JI€ pACTBOPEHHOTO BEIIECTBA U PYT'He PacueThl C UCIIOIb30BAHUEM ITHUX MOHATHUH.

IIpakTuueckas padora «lIpuroropnenue pacTBopa ¢ 3aJaHHOM MacCOBOH J10JIel paCTBOPEHHOTO
BEIIECTBaY.

MaccoBast 10,15 npuMmeceii. [IoHATHE 0 YMCTOM BEIIECTBE U MpUMecH. MaccoBas ot mpumecu (W) B
oOpasie ucxoanoro BemiectBa. OCHOBHOE BeIIecTBO. PacueT Macchl OCHOBHOT'O BEIIIECTBA IO Macce
BEILIECTBA, COJIEPIKAIIETO OMPEACIICHHYI0 MaCCOBYIO JIOJIIO IPUMECEH, U IPYTUe pacyeThl C UCIIOIb30BAHUEM
ATUX MOHATHUH.

JemMoHcTpanun. MuHepaibl KynpuT U TeHOpUT. Kosulekuuu pa3ivyuHbIX BUAOB Mpamopa U U3eiauil (niu
WTIOCTpauii n3aenuil) u3 Hero. CMech peyHOro M CaXapHOro necka u ux pasaenenue. Komiekuus neptu u
HedTenpoaykToB. Komnekius ObITOBBIX cMecei (KyauHapHbIX cmeceil, CMC, mammnyHel, HalmuTKOB U 1p.).
Juarpamma 06beMHOTO cocTaBa Bo3ayxa. Jluarpamma o0beMHOT0 cocTaBa IpUpPOIHOTo raza. Oopasibl
BEIIECTB U MAaTEPUAIIOB, COJEPKAILUX ONPEACICHHYIO IO IIPUMECEH.

JlaGopaTopHble onbIThI. V3yueHne cocTaBa ObITOBBIX KYJIMHAPHBIX U XO35HCTBEHHBIX CMECE 110
ATUKETKaM. V3yueHue cocraBa HEKOTOPBIX OBITOBBIX U (papMalleBTUYECKUX MPENapaToB, COIEPIKALIUX
OIIPEAEIEHHYIO JOJII0 IPUMECEH M0 UX ITUKETKaM.

HBJ’IeHHﬂ, NMpoucxoasimue ¢ BemecreaMu

Pazgenenue cmeceii. [IoHsTue o pazaeneHnn cmecer U OYUCTKE BelecTB. HekoTopelie mpocreimue
CrocoOBI pa3/ieJIieHusl CMECEl: MpPOCEeUBaHKE, pa3/IeJICHUE CMECEH MOPOIIKOB Keje3a U Cepbl, OTCTAUBAHHE,
JIeKaHTaIHs, HEHTPUPYTHPOBAHUE, Pa3/IelIeHHE C IIOMOIIBIO ETUTEIHLHON BOPOHKH.

®uabTpoBanue. PunbTpoBaHue B Jaboparopuu, ObITY U Ha IpousBoacTBe. [loHsTHE O PUIHTpaTe.

Ancopouus. [Tonstre 06 amcopOunm u ancopOeHTax. AKTUBUPOBAHHBIN YroJib KaK BAXKHEHUIIINN aJICOPOCHT,
€ro HCIOJIh30BaHUE B OBITY, HA TPOU3BOJICTBE M B BOGHHOM Jiesie. Y CTPOMCTBO MPOTUBOTA3A.

Jucrwiuisauus. JIucTUIUIAINS KaK MPOIECC BBIACIEHHUS BEIIeCTBA U3 )KHUIKON cMecH. J{ucTumpoBanHast
BOJIa ¥ 00JIaCTH €€ IPUMEHEHHSI.

Kpucraaauzanus niau BpinapuBanue. Kpucramszanys u BelllapuBaHue B Ja0opaTopun
(kpucTamum3atopsl ¥ GpappopoBble YaIIKH I BeIIapuBaHus) U npupoje. [leperonka nedru.
Hedrenponykrel. @pakiimoHHas IEperoHKa XHUAKOTO BO31yXa.

IIpakTnyeckas padora «OynucTka NOBAPEHHOU COJIH.



Xumunueckue peakunu. [loHATHE 0 XUMHUYECKON PEAKIIMU KAK MPOLECCE MPEBPAILECHUS OJHUX BELIECTB B
apyrue. Y CcloBUs TEUEHUS U MPEKPAICHUS] XUMHUYECKUX PEaKIIHil.

HpI/I3HaKI/I XUMHYECKHUX pealcum“l. HpI/I3HaKI/I XUMHUYCCKUX peaKuHﬁ: HN3MCHCHHUC LIB€TA, BBIINIAJICHUEC
ocCaJiKa, paCTBOPCHUC IMOJTYYCHHOI'O 0CaZiKa, BBIACIICHUC Ira3a.

JdemoncTpanuu. [IpocenBanue cMecu MyKH U CaxapHOro necka. Paznenenue cmecu nopoIKoB CEpsl U
xenes3a. Pazenenue cMecu OpOLIKOB cephl U Iecka. Pa3znenenue cmecu BOAbI U PaCTUTENIBHOTO Macia ¢
MOMOMUIBIO AenuTenbHOl BopoHkH. LlenTpudyrupoBanue. @unbtpoBanue. Kosiekuus pecnupaTopHbIX
MacOK M MapJIeBBIX MOBA30K. AJICOPOIIMOHHBIE CBOICTBA aKTUBUPOBAHHOTO yriisi. CHUIIMKaresb U ero
MIpUMEHEHUE B OBITY U JIETKOM IpoMbIluieHHOCTH. [IpoTuBoras u ero ycrpoiictso. [lomyuenue
JUCTUJUTMPOBAHHON BOJBI C MIOMOIIBIO Ja0OPaTOPHOI YCTAaHOBKH JJIsl IEPErOHKH KuAKocTel. Paznenenue
CMecH MepMaHraHaTa v Juxpomara Kainus cnocooom kpucramumsanun. Komeknus «Hedts u
He(TEenPOaYKTE. B3anmoeiicTBIe MOPOIIKOB Kelie3a U cepbl pu HarpeBaHuu. [lorydenue yriieKucioro
ra3a B3auMO/IEHCTBUEM MpaMopa ¢ KUCIOTON 1 0OHAPYKEHUE €r0 C MOMOLIbIO0 U3BECTKOBOM BOJIBI.
Karanutuueckoe pa3noxeHue nepokcuia Bo1opoaa (KaTaiu3aTop — JUOKCH]I MapraHia).
DepMEHTATUBHOE PA3JIOKEHHUE IEPOKCHIA BOJIOPOA C TOMOIIBIO KaTana3bl. KHCITOTHBIN OTHETYIINUTEIb,
€ro YCTPONCTBO U MPUHLUI AeHCTBUsA. Peakius HelTpanu3anun oOKpaneHHoro ¢peHondraienHoM pacTBopa
1eNIour KucaoToil. B3aumoeiicTBue pacTBopa nepMaHraHata u JUXpoMara Kajius ¢ pacTBOPOM Cylbdura
natpus. [lonyuenue ocanka runpokcuaa meau (11) wnu runpokcuna xenesa (I1I) peakiueit oOmeHa.
PactBopeHue noayueHHbIX 0CaIKOB TUAPOKCHIOB METAIIIOB KUCIOTOM. [lonyuenue yriaekucioro rasa
B3alMO/ICIICTBHEM pacTBOpa KapOoHaTa HaTpUsl C KUCIOTOM.

JlaGopaTopHble onbIThI. Pa3ienenue cMecu Cyxoro MojoKka U pedHoro mnecka. HMsrorosienue Gpuiabrpa u3
¢buIbTpOBaNBHOM Oymaru wim OymaxHoOH canderku. M3roroBieHne MapiaeBbIX MOBS30K KaK CPEICTBA
VH/IMBUAYyAIbHOM 3alIUTHI B TIEPHOJ STIHIEMHH TpHIIa. M3ydeHue cocraBa M MpUMEHEHHUS CHHTETHYECKHIX
MOIOIIUX CPEJCTB, COJAEPKALINX FH3UMBI. V3ydueHue ycTpoicTBa 3aKUTATIKU U €€ TNIAMEHH.

Paccka3sbl mo xuMumn

Paccka3sbl 00 yueHbIX. Briaromuecs pycckie ydeHble-XUMUKH: KU3Hb U AesTeabHocTh M. B.
Jlomonocoga, JI. 1. Menneneesa, A. M. Bytnepoga.

Paccka3sbl 00 2s1eMeHTaxX U BemecTBax. MeTalsl: alfoMUHUM, XKele30, 3010To. HemeTansl: a3or,
Bostopol. Bona. Xnopun varpus. KapOoHar kanbus.

Paccka3ssbl 0 peakuusax. orocunres. I'openne. Kopposus MeTamios.
IIpakTnyeckas padora (JOMalIHHUI SKCIIEPUMEHT) «BhIpaluBaHie KpUCTAIIIOB COTN.

IIpakTnyeckas padora (qoMamHuil skcriepumMeHT) «Koppo3ust MeETaioBy.



YueOHO-TeMAaTHUYECKOE IJIAHUPOBAHUE

Ne Ne Ha3zBanue TeM n Hesn n3zyvyenus OCHOBHBIE BU/IDI CpencrBa
YPOK | YPOK | YPOKOB TeMbI YPOKa yueOHoit o0yueHusi, B
a aB JNEeATeJIbHOCTH ToM uncie UKT
Teme y4yaimxcst
1 1 XuUMHS KaK 4acThb Jatp ygamumcs Humezpuposamv Hoyt6oxk
€CTECTBO3HAHUS. MpeaCTaBJIICHUE O 4aCTHBIC
[MpeaMeT Xumun HayKe XHMHH, O €€ HPEAMETHBIC
Meroas!l n3ydeHus pOJIM U MECTE Cpeau SHAHHA B CHCTCMY
3HAHUU O
€CTECTBO3HAHUS JIPYTUX €CTECTBEHHO- | ' MEe.
Hay4HbIX Obvsacuamo
JUCIUIUINH, O JMATEKTHKY
3HAYEHUU XMMHH B B3aMOOTHOIIEHU I
JKW3HU Y€JIOBEKA,; YCJI0OBCKA U
HaYaTh TIpUPONEL,
(bopMupoBame UJLTIOCIMPUPOBAMb €€
MIpUMEpPaMHU.
TOHATHA O Xapaxkmepuzosamuw
XUMHIIECKOM [peMET XUMUH.
BCIIECTBE U €T0 Paznuuams Tenan
¢buznyeckux BEIIIECTBA.
CBOMCTBAx. XapaKmepusoeamb
CBOICTBA BEIIECTB
KakK MX
WHIUBUIYyaTbHBIC
MPU3HAKU.
Yemanaenusams
MIPUYHUHHO-
CJICICTBEHHBIE CBSI3U
MEXK/1y CBOMCTBAMHU
BEIIIECTB U
00J1acTAMH UX
MIPUMEHEHHS.
Onucwvigams
CBOMCTBA HEKOTOPBIX
BEILIECTB I10
OTIPE/ICIICHHOMY
TJIaHy C
MTOMOIIIBIO PYCCKOTO
(poaHOrO) sI3bIKa
2 2 IIpakTuyeckas ITo3HakKOMUTH Pabomamp ¢ [{udposas
paGora Ne 1 YYaIuxcs ¢ 71a00paTOPHBIM nabopatopust 1O
«3HAKOMCTBO ¢ npaBuiamMu Texuuky | O0OPY/IOBAHUEM . XiMHM
J1200paTOPHBIM 6e30acHOCTH MPH HarpeBaTe/bHEIMI - |(yuenmHeckas)
npubopamu B
00opy10BaHHEM. pabote B

IIpaBuiia TeXHUKH
0e3o0macHOCTH NpH

XUMHYECKOM
KaOMHETE, C

COOTBETCTBUMU C
MIPAaBUJIAMH TEXHHUKH
0€e30I1aCHOCTH.




pabote B 1a00paTOPHBIM Buvinonname

XHMHYECKOM obopyoBanyeM — | HPOCTCHIINE IPHEMBI

KkaOuHere 1abopaTOPHBIM obparenus ¢

... | JMmabopaTopHBIM

(1abopaTopumn)» ITaTUBOM, ITOCYI0M;
000pyI0BaHUEM.

chopMUpOBaThH
OpraHU3aIMOHHbIC
yMeHus (BecTu
3aIlUCH U JIeaTh
PUCYHKH).

IIpakTuuyeckas 3aJI0KUTh Pabomamy ¢ [{udpoast
71a00paTOPHBIM maboparopust 1O
00opyI0BaHEM U XUMUHU
HarpeBaTCIbHBIMU (yququCKa;[)
npudbopamu B

padora Ne 2 NPaKTUYECKHE COOTBCTCTBUM C

. NpaBUIaMH TEXHUKH

«Hao0aoaenue 3a OCHOBBI BaskHeifiero | LPABIIAMUITC

. . 0€3011aCHOCTH.
ropsiiieii cBevoii. METO/1a TIO3HAHUS B
bINONIHAMD

YcrpoiicTBo
CIUPTOBKH.
IIpaBuia padotsl ¢
HarpeBaTeJbHbIMU
npudopamm»

€CTeCTBEHHOHAYYHBI
X TUCIUIUINH —
HaOJIIOACHUS,
MOTYCPKHYTh
Ba)XHOCTb U 3Ha-
YEHHE TIIATETBHBIX
HaOJTIOACHUH,
MO3HAKOMUTH y4a-
IIUXCA C
YCTPOKCTBOM
CIIUPTOBKH,
AKIIEHTUPYS UX
BHUMaHUE Ha
npaBuiiax paboTsl ¢
HarpeBaTeIbHBIMU
npudopamH.

MPOCTEHIINE TPUEMBI
oOpareHus ¢
n1abopaTopHBIM
000pyI0BaHUEM: C
n1abopaTopHBIM
IITaTHBOM, CO
CIIUPTOBKOM




MopenupoBanue
XuMHU4IecKas
CHUMBOJIHKA

CdopmupoBathb
MIpEACTABICHUE O
MOJIETTUPOBAHUM KaK
METO/Ie TO3HAHUS
OKpY>KaloIlero MUpa,
aKIICHTUPOBATH
BHUMAaHUE yYaluXCs
Ha Pa3Inuuy MEXY
00BEKTOM H €TI0
MOJICTIBIO.
Ilo3nakomMuTh
y4anumxcs ¢
MMOHSATHSIMH
«XUMUYSCKHUI

ObviACHAMb, YTO
TaKoe MOJCIb.
Knaccugpuyuposamo
MOJIEJIM Ha
MaTepuaibHbIC U
3HAKOBEIE.
IIpusooumy
MPUMEPHI PA3TAIHBIX
THIIOB MOJEIICH,
UCIIOJIb3YEMBIX TIPU
W3YYCHUH
Pa3IMYHBIX
€CTECTBCHHOHAYYHBI
X

[IpeameToB.
llepesooump
Ha3BaHUs

MOV  (mpuHTep,
CKaHep, KOIHUp)
HoyTOyk




DJIEMEHTY,
«XHUMHYECKas
dbopmynay,
O0OBSICHUTE
MIPOUCXOXKIICHHE
XUMHYECKOM
CHMBOJIMKH; TI0
XUMHYECKAM
dbopMysiaM Hay4IUTh
IIKOJBHUKOB OIT-
peneniTh
MPUHAIICKHOCTh
BEIIIECTBA K MPOCTHIM
WJIN CJI0KHBIM

XUMHUYECKUX
DIIEMEHTOB B
CHMBOJIbHYIO
CHCTEMY

3HAKOB M HA00OPOT.
Xapaxmepuzoeambo
XHUMHUYCCKHE
(hopMyIIBI KaK
3HAaKOBBIE MOJICITN
COCTaBa XUMHUYECKUX
BEILIECTB.

Xumus v pu3uKa. CdopmupoBath ObvscHAmMb, 4TO HoyTtOyk
YHUBEpCaIbHBIN IIPEICTABIIEHUS O TaKoe aTom,
XapakTep BaKHEHIINX MOJIeKYyJ1a, HOH.
IOJIO’KEHUH XUMHAYECKUX Xapaxmepusosame
KPUCTANTNYECKOE
MOJ'IeKy'J'I}IpHO: MOHITHSIX: «aTOM, COCTOSIHHE BEIIICCTS
KMHETUYECKOM «MONIEKYJIAY, CHOHY; | i xnycTaIHYecKHe
TEOpPHH MO3HAKOMUTH C PEILICTKH.
OCHOBHBIMHU Apaymenmuposams
IIOJIOKEHUIMHU PCAIBHOCTD MOJICKYJI
ATOMHO- SIBJICHUSIMA
MOJIEKYJISIPHOTO Audysun u
OpOYHOBCKOTO
YACHHA. JBHKCHMS.
Mooenuposams
OpOyHOBCKOE
JBIDKEHUE U
ONUCHLIBAMb ITY
MOJIEJb
Xumus v pu3muKa. Pactmputs XapakTepHu3oBaTh Ludposas
ArperatHbie IIPEJCTaBICHUS ra3zoo0pasHble, naOopaTopust 1O
COCTOSIHUS y4amuxcs 00 KUJIKUC M TBEPIBIE  XUMHH
BEILIECTBA arperaTHbIX BeIICCTBA. (yaeHmaecKas)
Paznuuath
COCTOSIHUSIX
KpHUCTAJNTHYECKUE U
BEIICCTB. amop(dHbIE TBEPIbIE
BEIIIECTBA;
¢buznueckue u
XUMHUYECKUE
SIBJICHUSL.
YcranaBnuBarh
B3aMMOCBS3H MEXTY
nepexoaamu
arperaTHbIX
COCTOSIHUI

OJHOI'0 BEIICCTBA.




HaOmromars
XUMHYSCKHI
AKCIIEPUMEHT,
OITMCHIBATh €0 U
JIenaTh BRIBOALI HA

€ro OCHOBE
Xumus u reorpadust | PazButh XapakTepu3oBarb [udposas
MNpEeACTaBICHUS r€oJIOrH4eCKOC J'Ia60paTOpI/IH I10|
YYaIIUXCs O MOHITHU CTPOCHUC IJIAHCTHI XUMUU
«BELIECTBOY; Sems. (yueHndeckast)
Paznuuars
(opumposars MUHEpaJbl U TOPHBIC
OO6mey4yeOHbIC TTOPOIB,
YMCHHA. MarMaTu4ecKue u
0CaJI04YHbIE
nopozel. M3ydarts
COCTaB rOPHOM
MTOPOIBI C TTOMOIIBIO
ONTHYECKUX
puOOpoB
Xumust u ouonorus | [Iponomxute YcranaBiuBaTh HoytOyx
pa3BUTHSA MEXIPEIMETHBIE
CBSI3U

NPECTaBICHUIN O
BEIIIECTBAX,
03HAKOMJICHHUE C
HOHSATHSMU:
OpraHu4ecKue u
HEOpraHU4ecKue
BEIIIECTBA,
XUMHYECKast peak-
1151, KAYECTBEHHAs
peaxIus;
COBEpLICHCTBOBATh
yMeHue paboTartb ¢
Y4€OHUKOM H
¢dbopmupoBath
HKCTIEPUMEHTAJIbHBIE
YMEHHUSL.

MeX 1y Ouosoruei u
XMMHEN HA OCHOBE
XHUMHUYECKOTO
COCTaBa KJIETKH.
Knaccudunuposarsb
BEILIECTBA KJIETKU U
OTHUCHIBAThH UX POJIb B
HEW.
XapakTepHu3oBaTh
OHMOJIOTUYECKYIO
POJIb BOJIBI.
OnuckIBaTh SIBICHUE
dbotocuHTE3a U
pacKpbIBaTh POJib
xJj0poduiia B 5TOM
Iporecce.
XapakTepHu3oBaTh
OHMOJIOTUYECKYIO
POJIb BaKHEUIIINX
KJIACCOB
OpPTaHHYECKHUX
COEMHEHUH VIS
KUZHEJCATSIILHOCTH
OpraHU3MOB.
OKCIEPUMEHTATILHO
JTIOKa3bIBaTh
HaJU4He TeX WU
MHBIX OPraHUYeCKUX
COEeIUHEHNN B
pacTUTENBHBIX
KJIETKax




9 9 KauecTBennsie JlaTh moHsATHA O OOBSACHATH, 4TO [{udpoast
peaknuu B XUMUHA «KaueCTBEHHOM TaKOC KaYCCTBECHHBIC |mabopaTropus o
peakLumny, peaKnumn u 5 XUMUU
HPOTOTHKHTH AHAJIMTUYECKHI (ydaeHndeckas)
3¢ dexT.
dbopmupoBaHue PasaaTs
OKCHEPUMEHTANIBHBIX | orpenengemoe
YMCHHII; pa3BUBATH BELIECTBO U PEAKTUB
YMEHHE BBICTYIIATh Ha Hero. [IpoBoauTts
nepes ayJIMTOpueH, Ka49C€CTBCHHYIO
YMEHUE CIYILIATh. peaKiuIo Ha
YIJIEKUCIBIN ras3.
OnuceiBaTh
Ka4eCTBEHHYIO
PEaKIMIo Ha
KHCJIOPOJ
10 10 | OTHOCUTENBHBIE OOBSICHUTD CMBICI OOBACHATD, YTO HoytOyk
aTOMHas U MOHATUH TaKoe
MOJIEKYIISIpHAs «OTHOCHUTEJbHAS OTHOCHTCIIbHAA
Macchl. Maccopast aToOMHas Maccay, aTOMHas Macca 1
OTHOCHTEJIbHAS
JOJISI XUMAYECKOTO | «OTHOCHUTEIbHAS -
JJIEMEHTA B MOJIEKYIsIpHast KyISpHAs Macca.
CJIO’)KHOM BEIIIECTBE | Macca, Hay4HTh OrnpeensTs
BBIUUCIIATH OTHOCHUTEJBHYIO
OTHOCHUTECIILHEIC ATOMHYIO
MOJIEKYIISIPHbIE Maccy 1o Tabnuue 1.
Macchl BELIECTB. . Menpeneesa.
PaccunteiBath
OTHOCHUTENBbHYIO
MOJIEKYIISIPHYIO
Maccy BeIecTBa 1o
ero ¢popmyse
11 11 | Yucreie BenjectBa U | Pa3BuBarh 3HaHUS Pazmuyare unctele  ({udposas
cMecH yYaIMXCs O BEIIECTBA M CMECH,  [1aboparopust IO
BElecTBaX M HX TOMOTEHHBIE U XUMUU
HAXOK/ICHNHN B IreTepOreHHbIC (yququ(:Kas[)
CMeECH.
Nprpoae Ha OCHOBVC IIpuBOAUTH TPUMEPBI
YCBOCHMA HOHATHH | cpreceii pasinuHOro
«4HCTOC BEIIECTBO» | arperaTHOro
U «CMEChHY, COCTOSTHUS U
COBEPIICHCTBOBATh OIHACHIBATH
yMeHHs PaGoThI ¢ WX POJIb ¥ 3HAYCHHE.
TEKCTOM. Uccnenosats cocTas
OBITOBEIX,
KYJIMHAPHBIX U
XO03MCTBEHHBIX
cMecel 1o
ATHKETKAM
12 12 | O6wvemHas nomns Pacmmputs XapakTepu3oBaTh HoytOyk
KOMIIOHEHTa peaCTaBICHUA 00BEMHYIO JI0JTHO
ra3oBoil cMecH yuaImxcs 0 noHsTHy | KOMIOHEHTa rasoBoi
CMecH U

«HOOJIs» Ha IPpUMEPEC

pacCUUThIBATh €€ 110




00BEMHOI 10K Ta3a
B CMECH;
MIPEICTaBUTh
yqanmmcst
OpPHEHTUPOBOYHYIO
OCHOBY J€HCTBUI
JUTSL peIICHUS 3a]1a4

00BeMy ITOH CMeECH.
OnuceIBaTh
00BEMHEBIN COCTaB
aTMOC(epHOTrO
BO3/lyXa U MOHMUMATh
3HAYCHUE
MMOCTOSIHCTBA 3TOTO
cocraBa JuIs

HA BBIYUCIICHUE 3JI0POBbS
00BeMHON 107U
KOMIIOHEHTA ra30Bo1
CMECH; pa3BUBaTh
JIOTHYECKUE
orepanuu
MBIIICHUS
Cpe/ICTBaMU pacyer-
HBIX 337124 110
XUMHH.
13 13 | MaccoBas nomus [Tokazarp XapakTepu3oBaTh
BEIIIECTBA B YHUBEPCAIbHBIN MacCCOBYIO NOJIKO
pacTBope XapakTep NOHATHUS BCIICCTBA B pACTBOPC
OIS, IPEJICTABATD | PACCUHUTLIBATE
ee 110 Macce
yHatmmes pacTtBopa.
OpPUEHTHPOBOUYHYIO TIpeayarars Apyrue
OCHOBY JICUCTBUI MOI[I/I(I)I/IKaI_II/IOHHLIe
JUTS pEIIeHNUs 33/1a4 | PacyUeThl ¢
Ha BBIYUCIICHUE HCIIO0JIb30BaAHUEM [{udposas
ITUX MOHATHU naGoparopust 10
XUMHH
(yueHnveckast)
MacCOBOM JOJIH
PacTBOPEHHOTO
BEIIIECTBA B PACTBO-
pe; pa3BUBaTh
JIOTUYECKHE
oreparuu
MBIITUTCHUS
CpeacTBaMu
pacyeTHBIX 3a/1a4 10
XUMHH.

14 14 | IIpakTHyeckas 3akpenuTh oHsATHE | Pabomams ¢ [{udposas
71a00paTOPHBIM nabopatopust 1O
o0opynoBaHuEM U XUMUH
HarpeBaTeIbHBIMA (yueHn4deckas)

pab6ora Ne 3

«MaccoBas O0JIA pac-

npubopamu B
COOTBETCTBUH C




«IIpurorosienne
pacTBopa ¢
3aJaHHOM
MAacCCOBOM Jo0J1ei
PacTBOPEHHOI0
BelleCTBa»

TBOPEHHOTO
BEIIIECTBAY;
[IOBTOPUTH IIpaBUJIA
B3BCIIIMBAHUA,
otbopa npod
TBEPIBIX U KHUKUX
BEIIECTB, MPU-

MpaBWJIAMH TEXHUKH
0€30IacHOCTH.
Boinonname
MIPOCTEUIIINE TPUEMBI




TOTOBIICHHS
PacTBOpPOB;
(dhopMupoBaTh
OpraHu3alMOHHBIE
YMEHUS
(mmaHupoBaHue
paboThI,
OpraHu3arus
pabouero Mecra,
BEJICHUE 3aIIHCEH,
palroHaibHOE HC-
MOJIb30BaHUE
pabouero BpeMeHH,
COTPYAHUYECTBO).

oOpareHus ¢
nabopaTopHBIM
000pynOBaHUEM.

15

15

Pazgenenne cmecei
@uIbTpOBaHNE
AncopOrust
JAUCTUIIIIAIS

ITo3HakoMUTH
y4ganmxcst co
criocobamu pasz-
ZeJIEHUs CMecel U MX
HCIIOJIb30BaHHEM B
ITOBCETHEBHOM
JKM3HH YeJIoBEKa.

OOBSICHATD
buznyeckyro
CYIIIHOCTb,
JIKAIyI0 B OCHOBE
pas3ielneHuss cMecei
Y OYUCTKH BEIIECTB.
XapakTepHu3oBaTh
MpOCTEHIINe
CIIoCcoObI pa3ieeHus
CMecei:
MIPOCEUBaHNE,
pazzeneHue cMecei
MOPOIIIKOB

JKeJe3a U Cepbl,
OTCTanBaHUE,
JIeKaHTaIus,
LHEHTpUPYrupoBaHNe
, pazzneneHue

C TIOMOIIIBIO
JIETUTEIBHON
BOPOHKH.
Habmronate
XUMHUYECKUH
AKCIIEPUMEHT,
OTUCHIBATh €T0 U
JIeNIaTh BHIBOJIBI HA
€ro OCHOBE.
[Ipemarats crmocoOs!
paszaeneHus

CMECH CyXOTo
MOJIOKa M PEYHOTO
necka
AKCIIEPUMEHTAIILHO
MTOTBEPK1aTh
HUCTUHHOCTh
MPEITI0KEHHOTO
crocoba

[{udporas
nmaboparopus

XHUMUU
(yueHnueckas)

110




16 16 | IlpakTH4eckasi Pa3BuBars u Pabomamy ¢ [{udpoast
pabora Ne 4 3aKpENUTh 3HAHUS 11a00paTOPHBIM nabopatopust 1O
«OunceTKa YYALIMXCS O 00OpYIOBAHHEM U [XHMHH

. HarpeBaTeIbHBIMU
MOBAPEHHOM COJI» | CIIOCo0ax P (yaeHuyeckas)
. npubopamu B
PA3IENCHMSA CMECeH; | ) norrn
(hopMHPOBATE OCHOB- | papyTAMY TEXHUKH
HBIE JIA0OpaTOPHBIE 6E30MaCHOCTH.
IIPUEMBI U Buvinonname
SKCIEpUMEHTaIbHBIC | TPOCTEUIINE IIPUCMBI
yMeHHs oOparmeHus ¢
1ab0paTopHBIM
(pacTBOpEHuUE,
000pyI0BaHUEM.
MIPUTOTOBIICHHE
¢unbTpa,
¢ubTpOBaHUE,
BbIITAPUBAHUE).
17 17 | Xumuueckue ObecnieunTh OOBACHATH, UTO ndposast
) P
XHUMHYIECKUX OCMBICJICHHUE PCaKI L. XUMUU
. XapakTepu3oBaTh
peakiuit OHSITHS p P (yueHnueckas)
YCIIOBUS TCUCHHUS U
«XMHYECKAs T
PEAKIMA»; 3aKPENUTh | y yMuecKHX
ITIOHATHC peaknuii. Habmonars
«BEIICCTBOY; XUMHYECKHH
MOJIBECTH yJamuxcsi | IKCIEPUMCHT,
K 0CO3HAHMIO mpak- | CTHCHIBATE €r0 1
. JIeNIaTh BHIBOJIBI HA
TUYECKOU
. | ero ocHose.
3HAYMMOCTH 3HAHUH | 110010708aTh COCTAB
0 XUMHUYECKHX ¥ IPUMEHCHHE
SIBIICHHSIX CUHTETUYECKUX
OCpeICTBOM MOIOIIUX CPEACTB,
O3HAKOMJICHHUS C CoACpXKaMInX
H3HUMBI, TT
o0nacTsiMu mpuMeHe- oH3 » 11O
. ATUKETKaM U
HUS YTHX 3HAHUH;
B TIpoIIecce
CO3/IATh YCHOBUS JUISL | proimo o
Pa3BUTHA y JIOMAIIHEN CTUPKU
IIKOJIbHUKOB YMEHHUS
aHaAITM3UPOBaTh
pe3yabTaThI
JIEMOHCTPAIIHOHHBIX
HKCIIEPUMEHTOB.

18 18 | Cemunap mo utoram | Pacmuputs kpyrosop | Pabomams ¢ Ludposas
JIOMAIITHETO yuanmxcs, chopMu- 11abOpaTOPHBIM naboparopust  TI0
HCCIIEIOBATENBCKOT | POBATh H obopynoBaHMeM H  xiMuH

HarpeBaTeIbHBIMH
0 DKCIIEPUMEHTA! COBEPILIECHCTBOBATh P (yuenmueckas)
npubopamu B
1. TlpakTHYecKast HaBBIKH COOTBETCTBHUH C
CaMOCTOSITEIIbHOM NPAaBHIIAMI TEXHHKH
padora Ne 5 .
paboThI; 6€30MaCHOCTH.




«BbIpaluBanue
KPHUCTAIOB
cosim». KoHkypc Ha
JIyY M
BbIpallleHHbI
KPHCTAJLL.

2. IIpakTHyeckasi
pabora Ne 6
«Koppo3us
MeTAJLJIOBY.
KoHnkypc Ha mydmne
PEKOMEHIALIUHU 110
3alUTe METaNIOB
OT KOPpPO3HUH

MOJIICPIKUBATh
OJaronpUsATHHINA
MICUXOJIOTMYECKHUN
KJIMMAT B
KOJIJICKTHBE,
pa3BUBaTh yMEHUE
MyOIMYIHOTO
BBICTYILJICHHSL.

ITo3nakomMuTh
yYaIuxcs ¢
MPOLIECCOM KOPPO3HUH
U crnocobaMu
3aIUThl METAJIJIOB OT
Hee; GpopMUPOBATH

Buinoanamu
MPOCTEUIIINE TPUEMBI
oOparmeHus ¢
1abopaTopHBIM
000pyI0BaHUEM.

HaBBIKA YCTHOM
peun,
IIOJIOKUTEIIBHYIO
MOTHUBALIMIO K
M3YYCHHUIO IIPEAMETA.

6.0nucanve MaTepPUAJIbLHO-TEXHUYECKOI0 ¥ Y4eOHO0-MeToAn4ecKoro obecneuyenus Padouei

IPOrPaMMBbL.
1 Xumus. BBoanslii kype. 8 kiacc. I[Iponenesruueckuit kype (aBropsl O. C. I'abpuensa, 1. T.
OctpoymoB, A. K. Axne6unun). 160 c.
2. Metoangeckoe nmocodue. 8 kiacc (aBropsl O. C. I'abpuensn, I'. A. [llunapesa). 208 c.
3. Pabouas terpanp. Xumusi. 8 knacc (aBropet O. C. 'abpuensy, I'. A. [llunapesa). 112 c.
4. [Mpaktukym. 8 kmace (aBropet O. C. I'abpuensH, U. B. Akcenosa). 80 c.
5. Bbecnagos IL.H., lopopees M.B. Memoouueckoe nocooue Peanmzanus o0pa3oBaTe/IbHbIX

NPOrpaMM €CTEeCTBEHHOHAYYHOM U TEXHOJIOIMYECKON HANIPABJICHHOCTEH M0 XUMMHU C
HCNOJIb30BaHueM 00opynoBanus nenTpa «Touka pocra» MockBa, 2021



Ob6opynoBanue «Touku Pocray:
Hudposas naboparopus mo xuMuu (yaeHUIECKast)
M®YV (nmpunrep, ckaHep, KOIHp)

Hoytoyx
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