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IHosicHUTEALHAA 3aIIUCKA

JlononHutenbHast o0ieo0pasoBarenbHas o01Iepa3BrBaroas nporpamma «buoxumus»
pa3palboTaHa C LEeNbI0 BHEAPEHUS B Y4eOHO-BOCIUTATENBHBIN MPOLECC yYalIUuXcs, B paMKax
JOTIOTHUTEILHOT0 00pa3oBaHus (POPMUPOBAHUS yUalTUMHCS 00pa30BaTeIbHBIX OTHOLICHHH, C
ucnoip3oBaHueM obopynoBanus «Touku pocrtay. Temarnyeckoe MIaHUPOBAHHE PACCUUTAHO
Ha 0,5 yueOHBIN Yac B HEJCIIO, YTO COCTaBsAeT 18 yueOHBIX YacoB B TOJl, COCTOUT M3 YETHIPEX
yactell — TeM. IlepBasg — «XuMusl B LIEHTpe ecTeCTBO3HaHUsA», Bropas — «MaremaTuka B
xumumny, Tperbs — «SIBleHus, Mpoucxosaiiue ¢ Bemecrsammy, Yersepras — «Pacckasbl 1o
XuMHUW». B cucreme mpenMeroB o0011e00pa3oBaTENbHON MIKONBI JAHHBIM Kypc MIPEACTAaBIIEH B
HpeI[MeTHOfI obnactu «ECTGCTBGHHOHayLIHaH». Haznauenue KypcCa COCTOUT B TOM, YTOOBI pa3BUBATh y
ydamuxcss yMEHUA CaMOCTOATCIIbBHOU, I'PYHNIIOBOU U MPAKTUYCCKOU ACATCIIBHOCTU, C UCIIOJIB30BaHUCM
ob6opynoBanus «Toduku poctay.

Peanu3arus nmporpammbl 00ecrieunBaeTCss HOPMATUBHBIME JIOKYMEHTaAMHU:

1. ®enepanbhblil 3akoH OT 29.12.2012 No 273-®3 (pen. ot 31.07.2020) «O6 obpa3oBaHuu B
Poccuiickoit deneparum» (¢ u3M. u J1011., BCTyI. B cuity ¢ 01.09.2020).

2. Tlacnmopt HamuonampHOro Tmpoekta «OO0pazoBanue» (yrB. mnpesuauymom CoBera Mpu
IIpesunenre P® mo cTparernyeckoMy pa3BUTUIO M HALMOHAIBHBIM IPOEKTAM, IIPOTOKOJ OT
24.12.2018 Ne 16)

3. T'ocynmapctBennas mporpamma Poccuiickoit ®enepanuu «Pa3Butue oOpazoBaHus» (yTB.
[TocranoBnenuem IIpaButenbctBa PD ot 26.12.2017 No 1642 (pen. ot 22.02.2021) «O06
YTBEPXKICHUM  TIOCydapcTBeHHOM  mporpammbl  Poccmiickonn — ®enepanum  «Passurue
00pazoBaHU.

4. TIpodeccuonanbubrii crangapt «llemaror (memarormdueckast ACSITEILHOCTh B JIOIIKOJIBLHOM,
Ha4yaJIbHOM O0OIIIEM, OCHOBHOM o0OIleM, cpeaHeM oOmeM oOpa3oBaHuHU), 3 (BOCHHUTATEINb,
yuutenb)» (pea. ot 16.06.2019) (Ilpukas Munucrepctsa Tpyaa u conpanbHoil 3amutel PO ot 18
okTs10pst 2013 r. Ne 544H, ¢ U3MEHEHUsAMH, BHECEHHBIMHU MPUKa30M MHUHUCTEpPCTBAa TpyAa U
couzamuthel PO ot 25.12.2014 Ne 11151 1 o1 5.08.2016 1. Ne 422n).

5. Metoauueckre ~— peKOMEHAALMM MO  CO3JaHUI0 W (YHKIMOHUPOBAHHMIO B
0011e00pa3oBaTeIbHbIX OpPraHU3alUsAX, PACHOJIOKEHHBIX B CEJIbCKOM MECTHOCTH W MaJbIX
ropojiax, eHTPOB 00pa30BaHMs €CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOHN HAaIpaBICHHOCTEH
(«Touka pocray) (ITucemo ot 25 Host6pst 2022 1. N TB-2610/02 O HampaBieHur METOIUUECKUX
pEeKOMEHIaITHiT)

Henun nanHOW mTporpamMmbl 00y4eHHS B 00JMacTHM (POPMHUPOBAHUS CHCTEMbI 3HAHUM,
YMCHHH.
B cootBercTBHE ¢ DenepanbHBIM FOCYAapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM OCHOBHOTO
o0rmIero o0pa3oBaHMs IIIABHBIMH IEJISIMU ITKOJIEHOTO XHMUYECKOTO 00pa30BaHUS SBIISIOTCS:
e (QopmupoBaHue y OOydYarOUIUXCS CHCTEMbl XMMHYECKUX 3HAHUW KaKk KOMITOHEHTa
€CTeCTBEHHOHAYYHBIX 3HAHUH;
® pa3BHUTHE JUYHOCTH OOYYArOIIMXCS, MX HHTEUICKTYaJbHBIX W HPABCTBCHHBIX KadeCTB,
(dbopMHpOBaHNE TYMAaHHCTUYECKOTO OTHOMIEHHS K OKPY)KAIOLIEMY MUPY U SKOJIOTUIECKU
1es1eco00pa3HOro MOBEACHUS B HEM;
® [IOHMMaHHE OOYYAIOUIMMHCS XUMHH KaK IMPOW3BOAWUTEIHFHOW CHJIBI OOIIECTBA M Kak
BO3MOYKHOUM 00JacTu Oyaymiei mpodecCHOHATbHON e TETHhHOCTH,
® pa3BHUTHE MBIIUICHUS OOYYAIOIIMXCS IMOCPEICTBOM TAaKUX IO3HABATENBHBIX YYEOHBIX
NeNCTBUH, Kak yMeHHe (HOpMYITHpPOBATh MPOOIEMY U THIIOTE3Y, CTABUTH LIETH U 3aa4u,
CTPOWTH TUIAHBI JIOCTHKCHHUS IIeNIe W pEeHIeHUs ITOCTAaBICHHBIX 3ajad, ONPEACTATh
MOHSITHSI, OTPAHNYMBATH UX, OMUCHIBATh, XapaKTEPU30BaTh U CPAaBHUBATH;
e [IOHMMaHHE B3aMMOCBSI3M TEOPUU U TPAKTHKH, YMEHHE MPOBOJUTH XHUMHUYECKUN
9KCIIEPUMEHT U Ha €r0 OCHOBE JIEJIaTh BBIBOJIbI U YMO3AKIIOUEHHS.



3agaum gaHHON mporpaMMbl 0OydeHHUs B 0OiacTH (JOPMHPOBAHUS CUCTEMBI 3HAHUM,
YMEHHIA.
JUIs JOCTHIKCHHMsI STHX IeJIed B Kypce XHMHH Ha CTYIIEHH OCHOBHOTO OOIIETro
00pa30oBaHUs PEIIAOTCS CACAYIONINE 3a0aulL;
— Gdopmupyromes 3HAHUA OCHO8 XUMUYECKOU HAYKU — OCHOBHBIX (DAKTOB, MOHSTHH,
XUMHUYECKHX 3aKOHOB M TEOPUH, BRIPAKCHHBIX IMIOCPEICTBOM XUMHUYECKOTO S3bIKA;
— passusaromcst ymerusi HabIOIaTh U OOBSICHITh XUMUYECKHE SIBJICHUS, TPOUCXOISIINE
B IIPHUPOJIE, Ta0OPATOPHBIX YCIOBHUSIX, B OBITYH HA MIPOU3BOJICTBE;
— npuobpemaromcs cneyuaibHvle YMeHUus U Hagblku 10 0e30IacCHOMY OOpaIeHHI0 C
XUMHUYECKHMH BEIIECTBAMH, MaTepPHaJIaMHU HITPOIIECCAMU;
— Gdopmupyemces eymanucmuieckoe OmHouleHue K Xumuu KaK TPOU3BOIUTEIHHON
cuJIe OOIIECTBA, C TOMOIIBIO KOTOPOH PEIIAIOTCATIIO0ATBHBIC MPOOJICMBbl Y€JIOBEUECTBA;
— ocywecmensiemcs unmezpayusi XAMAYECKOW KapTHHBI MHpa B CAMHYIO HAYIHYIO
KapTUHY.
@ opMbI OPraHn3auuydYedHOro Mmpomecca.
NunuBunyanbHas;
ITapnas;
I'pynnoBas;
KomnexTuBHas;
CamocTosiTeabHas padora.

@opMbI TeKylIero KOHTPOJISl 3HAHMI y4YalIuXcsi (TCKYIIMH KOHTPOJIb — TEKYIIUH,
YETBEPTHOU W MMOIYTOA0BON KOHTPOJIb, TPOMEKYTOUHAS aTTECTALINS — HTOT 32 YIeOHBIN TOT)
dopmamu pukcanyu y9eOHbIX JOCTHKEHUH YIaITUXCSI MOTYT OBITh:

e pedepatuBHBIE PAOOTHI IO OJHOMY WJIM HECKOJbKHM WCTOYHHKAM HH(OpMaIWH,
BKIItouasi IHTepHeT;

* pe3ymbTaThl AKCIEPUMEHTAJIbHBIX HCCIEeNOBaHUM, OQOpPMIICHHBIE HaEKAIIUM
obpazom;

* BHM3yaJM3alus T[OJYYCHHBIX 3HAHMA C TOMOUIbI0 KOMITBIOTEPHOW TEXHUKH
(mpesentanmu PowerPoint, anuMarimonnsie poiuku MacromediaFlash, BeGcrpanutpl u
T.IL.).

TBOpUYECKHUE 3a7aHusl (3amuTa pedepaTtoB U MPOEKTOB,MOICTUPOBAHUE MPOIIECCOB U 0OHEKTOB

I[lnanupyemble pe3yabTaThbl

JIMYHOCTHBIE pe3yJabTaThbl

— 3HaHUe U NOHUMAHUe: OCHOBHBIX MCTOPUYECKUX COOBITHH, CBSI3aHHBIX C Pa3BUTHEM
XUMHH; JOCTHKEHUN B 00JIACTH XUMUHU U KYIbTYPHBIX TPAIUIIUIA CBOEH CTpaHbI (B TOM YHCIIE
HAYYHBIX); 00- IMIEMUPOBBIX JOCTHKEHHUHN B 00JACTH XUMHUU; OCHOBHBIX MPUHITUIIOB U TIPABIIT
OTHONICHHUSI K TPHUPOJAE; OCHOB 3JI0pPOBOTO o0Opa3a »KU3HU U 3J0pOBbecOEeperaronmx
TEXHOJIOTHI; TPAaBUJI ITIOBEJICHUS B UPE3Bbl- YAWHBIX CUTYALUsIX, CBA3aHHBIX C BO3JCHCTBUEM
pa3MYHBIX BEIECTB; OCHOBHBIX IMpaB W OOs3aHHOCTEH TpaxkaaHuHa (B TOM 4YHCIE
0o0ydJaromierocsi), CBS3aHHBIX C JUYHOCTHBIM, TIPO(YECCHOHATBHBIM U KH3HEHHBIM
CaMOOTIPE/ICTICHUEM; COITHATHPHOM 3HAYMMOCTH W COJEpKaHUs TpoQeccuii, CBI3aHHBIX C
XHMHEH;

— Yy8CmMeo 20pOocmu 3a POCCUMCKYI0 XUMUYECKYI0 HAYKy M JIOCTH)KEHUS YUEHBIX;
YBa)KCHUE U NMPUHATHE TOCTHKEHUN XUMHUU; TF000Bb U OepeKHOE OTHOILIEHUE K TPUPOJIE;
YBa)XCHHUE U yYET MHEHUHOKPYXAIOUINX K JUYHBIM JOCTHKEHUSM B U3yUEHUU XUMHH;

— npuzHaHue NCHHOCTU COOCTBEHHOTr'O 3A0POBbA U 300POBBA OKPYIKAIOIINUX Jnoneﬁ;



HGO6XOI[I/IMOCTI/IcaMOBLIpa)KeHI/IH, caMopeainu3aiui, COOUAJIBHOI'O ITPU3HAHUA,

— OCO3HaHue CTCIICHU TOTOBHOCTH K CaMOCTOATCIIbBHBIM IIOCTYIIKAM H HeﬁCTBHHM,
OTBCTCTBCHHOCTH 3aUX PE3YJIbTAThI;

— nposenenue SKOJIOTMYECKOr0 CO3HAHUs, I00pOXKeIaTeIbHOCTH, IOBEpHUsS H
BHUMATEJIBHOCTH K JIIOJAM, TOTOBHOCTH K COTPYIHHYECTBY; WHHUIUATUBBI U
10003HATENIPHOCTH B HW3YYEHUU BEINECTB U  IPOLECCOB; YOEKIAEHHOCTU B
HEO00XOJMMOCTH Pa3yMHOTI'0 MCIOIb30BaHUS TOCTHKEHUN HAYKU U TEXHOJIOTH;

— YMeHue yCTaHaBJIMBATh CBA3U MCKAY LCJIbIO U3YUYCHHA XUMUHWU U TCM, OJIA 4YC€ro 3TO
HY>XHO, CTPOHUTBHKU3HCHHBIC U HpO(beCCI/IOHaJ'IBHBIe IUIaHBI € YUYCTOM YCIICIIHOCTU U3YYCHUA
XHAMMH U COOCTBEHHBIX IIPUOPUTECTOB.

MertanpeameTrHble pe3yJbTaThl

— UCNONb306aHUe PA3TUYHBIX MCTOYHMKOB XMMHUYECKOH HHGpOpMalMHU; MOJIyuyeHUe
TakoW MH(OPMAIMHY, €€ aHAJIN3, IOJrOTOBKA Ha OCHOBE 3TOT0 aHAIM3a MH(OPMALMOHHOTO
IIPOAYKTA U €r0 Mpe-3eHTalus;

— npumenerue OCHOBHBIX MCTO/JOB IIO3HAHUA (Ha6J'IIO,I[eHI/I$I, OKCIICPUMCHTA,
MOACIIUPOBAHUA, U3MCPCHUA U T. II.) IJId N3YyYCHHUA XUMHUYCCKUX 06T)GKTOB;

— UCNONb306aHUe  OCHOBHBIX JIOTMUECKHX olepauui (aHaiu3a, CHHTE3a,
CpaBHEHHUsI, 0000IIEHN S, 10Ka3aTEIbCTBA, CHCTEMATU3alluH, KJIaCCUPHUKALUMU U Jp.) IpU
U3YYEHUU XUMHUYECKUX OOBEKTOB;

— gopmynruposanue BBIBOIOB U  YMO3AKIIOYEHUH M3 HAOMIOJEHUA WU
M3YYEHHBIX XMMHUECKUX3aKOHOMEPHOCTEH;

— npocHo3uposarnue CBOMCTB BEIIECTB Ha OCHOBE 3HAHHMSA HX COCTaBa M
CTPOCHU, a TAKXKCYCTAHOBJICHUSA aHAJIOTHH,

— gopmynruposanue nie, TUNOTE3 U MyTell IPOBEPKU UX UCTUHHOCTH;

— onpedeneHue 1IeNel U 3aa4 y4eOHOM U MCCIEA0BATENbCKOM NEATENbHOCTH U MyTel Ux
JIOCTHIKEHUS

— packpsimue NPHUYINHHO-CIICACTBCHHBIX CBsI3eM MCKOY COCTaBOM,
CTPOCHUEM, CBOﬁCTBaMH, MPUMCEHCHUEM, HAXOXJIACHUEM B IIPUPOJAEC U MOIYyYCHHUEM
BaXHENIITNX XUMHUUECKUX BCIICCTB,

— apcymermayus COOCTBEHHOI MO3UIIUU U €€ KOPPCKTUPOBKA B XOAC NUCKYCCHU
Mo MaTCpUAIaMXUMHNYICCKOTO COACPKAHUS.

IIpeaMeTHbIe pe3ybTaThl

B nosnaBarenbHoil chepe 3HaHue (MOHUMaHKE):
— XUMUYECKOH CHMBOJIMKH: 3HAaKOB XHUMHYECKHUX D3JEMEHTOB, (opmyn

XUMHYECKHX BEIIECTB,YPaBHEHUH XUMHUUYECKUX PEaKIIHii;

— BAXHEHUIINX XUMHUYSCKUX TMOHSATHM: BEIISCTBO, XHUMHYCCKHM DJIIEMEHT, aToM,



MOJIEKYJIa, OTHOCHUTEIbHBIE AaTOMHAas W MOJIEKYJSIDHAs MAacChl, HOH, KaTHOH, aHUOH,
XUMUYECKAsl CBs3b, AIEKTPOOTPULATEIIBHOCTh, BAJICHTHOCTb, CTEINEHb OKUCIEHUS, MOJIb,
MOJIIpHasT Macca, MOJIAPHBIM 00BEM, pacTBOPBI, JIEKTPOJIUTBI U  HEIIEKTPOJIUTHI,
JNEKTPOJIUTUYECKAs  JAMCCOLMALMS, OKUCIUTENIb M  BOCCTAaHOBUTEIb, OKHCICHHE W
BOCCTaHOBJICHHE, TEIUIOBOW 3((eKT peakiuu, OCHOBHBIC THIBI PEAKIMHA B HEOPTaHUYECKOM
XUMUY;

— (OpMYIIMPOBOK OCHOBHBIX 3aKOHOB M TEOPUH XHMHH: aTOMHO-MOJIEKYISIPHOTO
YUYEHHSI; 3aKOHOB COXPAaHEHHsI MacChl BEILECTB, [IOCTOSHCTBA COCTaBa BEILECTB, ABOTrajpo;
Ilepuonnueckoro 3akona J[. M. MenneneeBa;, TeopunM CTPOCHMS aroMa U YYEHHs O
CTPOEHUU BELIECTBA; TEOPUH IEKTPOIUTUYECKON JUCCOLMALUMU U YUCHHS] O XUMUYECKON
pEaKIHH.
Ymenue nazvieamo:

—  XUMHYECKHUE JI€MEHTHI;

— COCIMHEHMsSI U3YYCHHBIX KJIACCOB HEOPTaHMUYECKUX BEIICCTB;
ObvscHenue:

— (U3MYECKOTO CMBICIA aTOMHOTO (MOPAIKOBOTO) HOMEPAa XMMHYECKOIO JJIEMEHTa,

HOMEpOB rpynnsl U nepuona B Ilepuogmueckoit cucreme /. M. Menneneesa, Kk KOTOPbIM

3JIEMEHT IPUHAIICHKUT;

— 3aKOHOMEPHOCTEH M3MEHEHMsSI CTPOCHHUS aTOMOB, CBOMCTB 3JIEMEHTOB B Ipeiesiax

MaJjbIX TMEPUOJIOB MU A TPYII, a TaKXKE CBOMCTB 00pa3yeMbIX MMM BBICHIUX OKCHIIOB U

TUJPOKCHJIOB;

— CYIIHOCTH TPOIIECCa ANEKTPOIUTHYECKON AUCCOUUAINN B PEAKIIMA HOHHOTO OOMEHa.

Ymenue xapakmepuzoeamsn:

— XUMHUYECKHUE JIEMEHTHI (0T BOJOPOAA A0 KalblMi) HA OCHOBE MX TOJOKEHUS B

[Tepuoanueckoii cucteme xumudeckux snemeHToB JI. . MenneneeBa u ocobeHHOCTEH

CTPOEHUS UX aTOMOB;

— B3alMOCBS3b MEXK/y COCTABOM, CTPOEHUEM U CBOMCTBAMU HEOPTaHUYECKUX BELIECTB;

— XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX BEIIECTB (OKCHIIOB,

KHCJIOT, OCHOBaHUI,aM(pOTEPHBIX COEAUHEHUN U COJIEH).

Onpeoenenue:

— cOCTaBa BEIIECTB 0 UX GopMysam;

— BAJICHTHOCTH U CTEIIEHU OKUCIICHHS JJIEMEHTOB B COCIMHEHNH;

— BUJI0B XMMUYECKOU CBS3U B COCIMHEHHUSIX;

— TUINOB KPUCTANIMYECKUX PELIETOK TBEPABIX BEIIECTB;

— MPUHAJIC)KHOCTH BELIECTB K ONPEACICHHOMY KJIaCCy COCIUHEHU;

— TUIIOB XMMUYECKUX PEAKLU;

— BO3MO>KHOCTH TIPOTEKAHMS PEaKIIUii HOHHOTO OOMEHa.

Cocmaenenue:

— cxeM cTpoeHHs aromoB TniepBbIXx 20 smemenToB Ilepmomwmueckoit cucremsr 1. U.
Menneneena;

— (hopMyIl HEOPraHUYECKUX COSTMHEHUN H3yUYEeHHBIX KJIACCOB;

— YPaBHEHUN XUMUYECKUX PEAKLIUMN.

besonacnoe obpawenue ¢ XuMIUuecKoi ocy 101 1 1a00paTOPHBIM 000PYI0BAaHHEM.

IIpogedenue xumuuecko2o IKCHePUMeHmMa.:

— MOATBEPHKJIAIOIIET0 XUMHUYECKHE CBOWCTBA HW3YYEHHBIX KJIACCOB HEOPraHMYECKUX



BEIICCTB;

— MOATBEPIKIAOIIETO XUMUYECKUH COCTAaB HEOPTAHUYECKUX COCTMHEHUM;

— [0 TOJIYYCHUIO, COOMpPAaHWI0O ¥ PACMO3HABAHHWIO Ta3000pa3HBIX BEIIECTB
(xucnopoaa, BOJOpoa, yrieKUCIOro Ta3a, aMMHUaKa);

— 10 OTIPEJNICJICHUIO XJIOPUI-, Cyib(dar-, KapOOHAT-MOHOB U MOHA AMMOHHSI C TIOMOIIIBIO
KaueCTBEHHBIX PEAKIIHA.

Buiuucnenue:

— MacCOBOH JIOJIM XMMHYECKOTO AJIEMEHTa 1Mo (hOpMyJie COCTUHECHHS;

— MacCOBOH JI0JTM BEIIECTBA B PAaCTBOPE;

— MAacCChl OCHOBHOT'O BEILIECTBA IO U3BECTHON MAacCOBOM J10J1€ TPUMECE;

— 00BEMHOI 0JIM KOMIIOHEHTA Ta30BOM CMECH;

— KOJIMYECTBA BEIIECTBA, 00bEMa MM MacChl BEIIECTBA IO KOJIHMYECTBY BEIECTBA,
00BEMY WM MacCepPeareHTOB WIH MIPOAYKTOB PEAKITUH.

— Hcnonvzosanue npuobpemeHubix 3HAHUN U YMEHUL 8 NPAKMUYECKOU 0essmelbHOCmU U
nOSCQ@H@@HOZZDfCUS’Hu.’

— i 6e30macHOro oOpaIeHus ¢ BEeIeCTBAMHA M MaTepuajiaMu B TTOBCEAHEBHOMN JKH3HU

Y TPaMOTHOTOOKAa3aHUs TIEPBOM IMMOMOIIIM MPH 0’KOTaX KKCIOTAMH U IICI0YaMHU;

— U1 OOBACHEHHSI OTJCNBHBIX (DAKTOB M MIPUPOIHBIX SIBICHU,

— QJIA KpHTH‘IGCKOf/’I OIICHKU I/IH(l)OpMaIII/II/I O B€HIICCTBAx, I/ICHOJH)?,yeMI)IX B 6I)ITy.

B ueHHOCTHO-OpHeHTAMOHHOI cdepe

— Ananuz u oyenxka TOCIENCTBUU [UIsl OKpYXKarolled cpeipl ObITOBON U
MPOU3BOJCTBEHHON JEATEIBHOCTH YEJIOBEKa, CBSI3aHHOW C IMIOJIYYEeHUEM U
nepepaboTKOI BELeCTB.

B Ttpynosoi chepe

— Ilposedenue onepayuii C WCIOJIB30BAaHMEM HArpeBaHus, OTCTAaUBaHUS,
bunbTpOoBaHM, BBIAPUBAHMS; IONYYCHUS, COOMpAHMsS, PACIIO3HABAHUS BEIIECTB;
M3TOTOBJIEHUS MOJIEJIEH MOJIEKYII.

B cdepe 6e30macHOCTH KU3HEAEATETbHOCTH

— Cobnrooerue IMpaBUJI TCXHUKU 0€30IMacHOCTH IIpu MPOBCACHUHN XUMHUYCCKOTI'0 OKCIICPUMCEHTA,
— OKd3aHrue HepBOfI IMOMOIIH ITPH 0XKOrax, nope3ax 1 XUMHYCCKUX TpaBMax.

Conepsxkanue nporpaMmmbl
XuMHus Kak 4acThb ecrectBo3Hanus. [Ipeamer xummuu.
EctecTBO3HaHME — KOMILIEKC HayK O Ipupoje: GU3MKH, XUMUH, OMOJIOTUU U Treorpaduu.

[TonoxureapHOECH OTPULATCIILHOC BO3ACHMCTBHE YEI0OBEKa Ha mnpupony.

IIpenmer xumuun. Tena m BemiecTtBa. CBOMCTBAa BEHIECTB KaK WX WHIWBUAYAJIbHBIC
npu3Haku. CBONMCTBABEIIECTB KAK OCHOBA UX TPUMEHEHUSI.

MeToabl u3yuyeHusi ecrecTBo3HaHusi. HaOmoneHne Kak OCHOBHOW METOJ MO3HAHUS
OKpY’Karollero Mupa. YcjaoBHsl NMpoBedeHUs HaOmoneHus. ['Mmoreza kak MpeanonoxeHue,
00BsCHSIONIEE WM IMpeICKa3bIBalollee MPOTeKaHne HAOII0AAEMOT0 SIBJICHUS. DKCIIEPUMEHT.
JlaGopatopus. DKcrepuMeHT J1a00paTOPHbIM U JOMAITHUH.

CrniocoObl  (pukcUpoBaHUs pe3yibTaTOB AKcrepuMeHTa. CTpoeHHe IUIaMEHU CBEYH, CYXOro



TOPIOYEro,CIMUPTOBKH.

IIpakTuyeckasi padora «3HAKOMCTBO C JIaDOpaTOpHBIM oOopyaoBaHueM. [IpaBuia
TEXHUKH 0€30MMaCHOCTUIIPH paboTe B XUMUIECKOM KaOuHeTe (JTabopaTopun ).

IIpakTuyeckasi padora «HaOmomeHue 3a ropsimied CcBe4OH. Y CTPOWCTBO
cnupTtoBkH. [IpaBuia paboThl cHarpeBaTeIbLHBIMHU IPHOOPAMI.

MopenupoBanue. Monenu kak aOCTparupoBaHHbIE KOMHUU H3y4aeMbIX OOBEKTOB U
nporeccoB. Monenu B ¢pusuke. DnekrpodopHas MammHa Kak aOCTparupoBaHHas MOETb
MoJiHUU. Mozenu B OMOJIOTHH.
buonoruueckue Mynsxku. Mojenu B XMMUU: MaTepuaibHble (MOAEINM aTOMOB, MOJIEKYIL,
KpUCTAJIJIOB, alllapaTOB M YCTAHOBOK) M 3HAKOBbIE (XMMHUYECKHE 3HAKHU, XMMHUYECKHE
bopMyIbl U XUMHUYECKHE YPABHEHHUS).

XuMHYecKasi CUMBOJIMKA. XUMUYeckue 3Haku. X o0o3HaueHue, MPOU3HOLICHHE U
uHpopMalnsa, KOTOPYHO OHM HecyT. Xumuueckue Qopmynsl. Hx o0Oo3nadenue,
NPOM3HOLICHNE 1 HH(POpMAIHs, KOTOPYIOOHU HecyT. HAEKCH B KO3 DUITMECHTHI.

Xumusa ¥ (pudnka. YHUBEpPCAJBHBIH XapakrTep HNOJ0KeHHHl MOJIEKYJISIPHO-
KHHeTHYecKol Teopuu. IloHsatus «arom», «MoieKynay», «moH». Kpucrammmyeckoe
COCTOSIHME BemllecTBa. Kpucraqumyeckue pemeTrkd TBepAsix BemiecTB. Juddyswus.
bpoyHOBCKOE ABUKEHUE.

Xumus 4 Gu3nka. ArperaTHble cocTosiHusI BemecTBa. [lonsatue o6 arperaTHoM
COCTOSTHUM BeulecTBa. ['a3000pa3Hble, )XuUJKue U TBepable BemecTBa. Kpucrannuueckue u
aMop(QHBI€ TBEP/IbIEC BEIIECTBRA.

Pu3nYecKue 1 XUMUYECKHE SBIICHHUSL.

Xumust u reorpagus. ['eosornueckoe CTPOCHHE IJIAHEThl 3€MIIs: SIpO, MaHTHS,
autocdepa. IIEeMEHTHBIN COCTaB T€OJOTUUECKUX COCTABHBIX YacTeW IUIaHeThl. MuHepasibl U
TOpHBIE TIOpOABl. MarmaTudeckue U OcaJo4yHble (OpraHWYeCKUe U HEOPTaHUYECKHE, B TOM
YHCIIe ¥ TOPIOYHE) TOPOJIBI.

Xumust u Ouosorusi. XuMUYECKUM COCTAaB KUBOW KJIETKH: HEOpraHudeckue (Bojaa u
MUHEpPAJIbHBIE COJIM) M OpraHuyeckue (OeIKU,KUpbI, YIJIEBOJbI, BUTAMHUHBI) BEIECTBA.
ITpocTeie U CII0KHBIE BEIECTBA, UX POJIb B KU3HEACITEIbHOCTH OpraHu3MoB. brosornueckast
pOJIb BOABI B 3kUBOM KileTke. Porocuntes. Poip xnopodmina B potocunrese. buonornueckoe
3HaYeHHe IKHUPOB, OenkoB, HOUPHBIX Macel, YIJIEBOJOB W  BUTAMHHOB  JUIA
KU3HEJEATEIIBHOCTH OPTraHU3MOB.

KavecTBeHHble peakuuu B XuMHH. [IoHATHE O KayeCTBEHHBIX pEAKLUAX KaK O
pPEaKIMAX, BOCIPUHUMAEMBIX OPraHOJENTHYECKH C TOMOUIbIO 3PEHUs, ClIyXa, OOOHSHUS.
Ananutnueckuit s¢¢dekr. OmpenenseMoe BEIIECTBO M PEAKTUB Ha Hero. Bo3MOXHOCTH
U3MEHEHUS POJIM Ha MPOTUBOIIOJIOKHYI0. PacnipocTpaneHue 3amaxa OJEKOJIOHA, JyXOB WU
ne3ofopaHTta kak rmnporecc auddysun. OOpasibl TBEpAbIX BELIECTB KPUCTAIUINYECKOTO
cTpoeHus. Moaeny KpUCTANINYECKUX PEIIETOK.

Jemoncrpanuu. Koiekuus pasHbBIX Tel M3 OJHOTO BellecTBa WJIM Marepuaia
(HampuMmep, crekia — jabopaTtopHas nocyaa). Komnekius pa3nuuHbIx Ten uin Gortorpaduit



TEJI W3 QIIOMUHUS JUIS WUTIOCTPAlMM WACU «CBOMCTBA — MpHUMEHEHHe». Y4eOHOe
o0opy/ioBaHWE, HWCIOJB3yeMOe NpH U3ydeHWW (u3uku, Ouonoruu, reorpaduu U XUMUU.
Onekrpodoprass wmammHa B AeiictBumM. [eorpaduueckue moxpenu (TmoOyc, Kapra).
buonornueckue Moxaenu (MyJIsDKM OpPraHOB M CHCTEM OPraHoB pacTEHUH, JKUBOTHBIX U
YeJI0OBEKA).

Ousnueckue W XMMHUYECKHE MOJEIM aTOMOB, MOJIGKYJI BEHMIECTB M HX
KpUCTAUTUYECKUX pemieTok. OOBbeMHbIE ¥ IIApOCTEP)KHEBHIE MOJETH  BOJIBI,
YIJIEKHCIIOTO M CEPHUCTOTO T'a30B, METaHa.

PacnipocTpanenue 3amaxa OJIEKOJIOHA, TyXOB WM JE3070paHTa Kak mporecc auddysum.
OOpa3ibl TBEPABIX BEIIECTB KPUCTALIMYECKOTO CTpPOCHUs. MoAelnn KpUCTATUTMYECKUX
pemieTok. Tpu arperaTHBIX COCTOSTHUS BOJbI. «llepenrBaHuey yriaeKuciaoro ra3a B CTakaH Ha
YPaBHOBCHICHHBIX BECAX. KOJIJ'IGKL[I/IH KPpUCTATNIMYCCKUX U aMOp(bHBIX BCUICCTB U I/ISIIGHI/Iﬁ nu3
Hux. Komekuus MuHepanoB (1a3ypuT, KOPYHI, XaIbKOITUPUT, QIOOPUT, ranut). Komuekuus
TOPHBIX TOpPOJ (TPaHMT, pa3iuuHble (OPMBI KAJIbIUTA —MEJ, MPaMoOp, HW3BECTHSIK).
Kosekiust roprouux ucKornaembiX (HedTh, KAMEHHBIH yroJib, CIaHIbL, TOPD).

CnupToBas SKCTpakius XJopoduiia U3 3eleHbIX JMCTheB. KauecTBeHHas peakius

Ha kuciopos. KauecTBeHHas peakiys Ha YrieKUCIblid ra3. KauecTBeHHas peakius

Ha U3BECTKOBYIO BOJY.

JlabopaTopHbie onbIThbl. OmnNKMCaHWE CBOWCTB KHUCJIOPOAA, YKCYCHOW KHCIIOTHI,

amomuHus. CTpoeHHe IUIaMeHU (CBEYH, CIIHUPTOBKH, CYXOro roproudero). M3aroromienue
MOJIeNIell MOJIEKYJl XMMHYECKMX BEIIECTB M3 IUIacTWinHa. HalOmoneHne OpOyHOBCKOTO
JBUKEHHS YaCTUUEK YEPHOH TYILU MOJI MUKPOCKOIIOM.
W3ydeHue rpaHuTa ¢ MOMOIIBIO YBEIMYUTENbHOrO cTekiaa. OOHapyKeHue *Kupa B CeMEeHax
MOJICOJTHEYHHMKAa U Tpenkoro opexa. OOHapykeHHe 3(DUPHBIX Macell B anelIbCHHOBOI KOpKe.
O6napyxxeHue Kpaxmana U Oenka (KIEHKOBHHBI) B MHIIeHWYHOM Myke. Ilpomyckanue
BBI/IBIXa€MOT0 BO3/1yXa Yepe3 U3BECTKOBYIO BOAY.

MarteMaTHKa B XUMHH

OTHocHTe/IbHBIE ATOMHAsi W MOoJIeKyJsipHasa wmaccbl. [loHsTHE 00 OTHOCHUTEIHHOU
aTOMHOM M MOJEKYJIIPHOM Maccax Ha OCHOBE BOJOPOJHOW eIuHULbl. HaxoxneHue
OTHOCUTEIILHOM aTOMHOH MacChl XUMHUYECKUX 3JeMeHTOB 1o Tabauue J[. M. Menneneena.
HaxoxneHre OTHOCHUTENBHON MOJEKYISpPHOW Macchl Mo (opMylie BEIIeCTBa KaK CYMMBI
OTHOCHUTEJIBHBIX @aTOMHBIX MAacC, COCTABISIONINX BEIIECTBO XMMHUUECKHUX DJIEMEHTOB.

MaccoBasi 10J151 XMMHYECKOr0 3J1eMeHTa B CJIOKHOM BeulecTBe. [loHsTHE O
MacCOBOM JI0JI€ XMMHYECKOrO 3JieMeHTa (W) B CIIO)KHOM BEIIECTBE U €€ pacyer Mo
dopmyne BemiectBa. Haxoxxmenue GopMysbl BellecTBa MO 3HAYCHUSM MacCOBBIX
J0J1el 00pa3yIoIIuX €ro 3JeMEHTOB.

YucThie BelecTsa U cMecH. llousarre o dncroM BemecTtse U 0 cmecu. CMecu
ra3oo0pas3Hbie (BO3IyX, TPUPOHBIN ra3), xKuakue (HedTh) U TBep/ble (TOPHBIE TTOPOJIBI,
kynuHapHble cMecd 1 CMC). CMecu roMOTeHHbIE U T€TEPOTEeHHBIE.

O0beMHasi 10JI1 KOMIOHEHTAa ra3oBoii cMmecu. [lonsarue o6 oOwvemHO# gome (¢)
KOMIIOHEHTa ra3oBod cMecu. CocTaB BO3Iyxa M MNPUPOAHOro Tasza. Pacuer oObema
KOMITOHEHTA T'a30BOM CMECH TI0 €ro 00hEMHOI10JIE 1 HA0OOPOT.



MaccoBasi 10Jis1 BelllecTBa B pactBope. [ToHsTHE 0 MaccoBoii goite Bemectsa (W) B
pactBope. PacTtBoputens M pacTBOpPEHHOE BelecTBO. Pacyer Macchl pacTBOPEHHOIrO
BElIECTBA 110 MAacce pacTBOpa M MAaccOBOW JI0JIE PACTBOPEHHOI'O BELIECTBA U JIpyrue
pacyCThl C UCITIOJIb30OBAHHUEM 3THUX HOHSATHI.

IIpakTnyeckas padora «lIpuroToBieHue pactBopa C 3aJaHHOM MacCOBOH
JI0JIEN paCTBOPEHHOTOBEIIECTBAY.

MaccoBas n0Jis1 npumeceil. [lonarue o yucToM BeliecTse U npuMecu. MaccoBas 1011
npumecu (W) B oOpasne ucxogHoro BemiectBa. OCHOBHOE BelecTBO. Pacuer macchbl
OCHOBHOT'O BEILIECTBA IO MAacC€ BEIECTBA, COJAEPKAILEr0 OMPEIEICHHYI0 MAacCOBYIO JOJIIO
MpuUMecei, U IPYyrue pacyeThl ¢ UCIOJIb30BAHUEMITHX TTOHSITHH.

JdemoHcTpanuu. MuHepaisl KyIpuT U TeHOpUT. Koutekuy pa3au4Hbix BUJOB Mpamopa
U M3enui (WM WUTCTpauui u3aenuit) u3 Hero. CMech peyHOro M CaxapHOro INecka M ux
paznenenue. Komiekuus Hedptn nnedrenponykron. Kosuekuus ObITOBBIX cMecel (KyIMHAPHBIX
cmeceil, CMC, mammyHel, HanmUTKOB W Ap.). Jumarpamma o0BEeMHOro cocraBa BO3/yXa.
Juarpamma 00BEMHOTo cocTaBa IpHpoJHOro rasza. OOpaslbl BeUIECTB M MaTepHalloB,
COJIEprKalINX ONPEAEICHHYIO JOJII0 IPUMECEH.

JlaGopaTopHble onbIThI. V3yyeHne coctaBa ObITOBBIX KYJIMHAPHBIX U XO39HCTBEHHBIX
cMeceld 1O ATHKeTKaM. M3ydeHWe cocTraBa HEKOTOPBIX OBITOBBIX M (hapMaleBTHYECKUX
IIPENapaToB, COACPKAIIUXONPEACIICHHYIO I0JII0 IPUMECEN 110 UX ITUKETKAM.

SBeHus, NpPOUCXOASIINE C BellleCTBAMHU

Paznenenue cmeceil. [lonaTre o pa3znesneHnu cMecell U OYMCTKE BenlecTB. Hekotopeie
npocTeiiimre crmocoObl pa3feNeHus] CMeceil: MpPOCEeuBaHUE, pa3/ielieHHe CMeceil MOPOIIKOB
JKele3a U Cepbl, OTCTauBaHUE, IEKaHTaIUs, EHTPpU(YrupoBaHue, pa3ielieHne C MOMOIIBI0
JIETUTENbHOU BOPOHKHU.

®uabTpoBanue. PuibTpoBaHKe B JabopaTopuu, ObITY U Ha npou3BojacTse. [loHsaTHE O
¢uibTpare.

Ancopoums. Ilonstue o6 aacopOuuu u ajncopOeHTax. AKTHUBHPOBAHHBIM Yrojib Kak
BOXHEHIINN afiCOPOCHT, €r0 MCIONIB30BaHUE B OBITY, Ha NPOU3BOJCTBE M B BOCHHOM JIEJIE.
VYeTpoiicTBO MpoTUBOTrasa.

Juctniisauus. JIUCTIIIISAINS KaK MPOLIECC BhIIENEHUS BEIIECTBA U3 KUIKOH CMECH.
JuctunnmpoBaHHasBo1a U 00JaCTH €€ MPUMEHEHHS.

Kpucranamsanuss wiam  BpimapuBanue.  Kpucramszamus U
BbIMIapUBaHuEe B JabopaTtopuu (KpucCTaJIM3aTOphl U GapdopoBble YallKH IS
BbINapuBaHusi) u npupoje. [leperonka nedpru. Heprenponykrsl. @pakunoHHas
NIEPETOHKA KUAKOTO BO3/1yXa.

IIpakTHyeckast padora «O4nCTKa TOBAPEHHOU COIM.

Xumuyeckue peaknuu. [oHATHE 0 XMUMHUYECKOW PEAKIMU KaK IMPOIECCE MPEBPAICHUS
OJIHUX BEILIECTB BAPYIHe. Y CIOBUS TEUCHUS U MPEKPALICHUS XUMUYECKUX PEaKIHil.



IIpu3naku XuMUYeCKHX peaknui. [Ipu3HaKu XUMHUYECKMX PpPEAKIHIA:
M3MEHEHHUE 1[BETa, BBINIAJICHUE 0CAKa, PACTBOPEHHE IIOJYYEHHOIO OCAJIKa, BbIIECICHUE
rasa.

JdemoncTpanun. IIpocenBanne cMecn MyKH U caxapHOTo Iecka. Pasznenenue cMmecu
IIOPOLIKOB CEPBI U Keje3a. Pa3nenenue cmecu MOpoOLIKOB cephl U necka. Paznenenue cmecu
BOJIBI U PACTUTEIBHOIO Macja C MOMOIIBIO JeNUTeNbHOW BOpPOHKH. LleHTpudyrupoBanue.
OunpTpoBanue. Komekus pecrnupaTopHbIX MacOK U MapJIeBbIX MOBS30K. AJICOPOLIMOHHBIE
CBOWCTBA aKTHBHPOBAHHOrO yrisl. CuiMKareiab M €ro NpUMEHEHHE B ObITY U JIETKOH
npoMsbinuieHHOCTH. [IpotnBoras u ero ycrpoiictso. IlonydeHne qucTUIIMPOBaHHON BOXBI €
HOMOIIBI0 JTa0OPAaTOPHOM YCTAaHOBKM Uil HEPeroHKu kuiakocred. PasneneHue cmecu
nepMaHraHata M Juxpomara Kaius crnocodoMm kpuctamumsauuu. Komnekmus «Hedts u
He(TenpoAyKTh». B3anmozeiicTBre MOPOIIKOB Kee3a U cepbl Ipu HarpeBaHuu. [lomyuenue
YIJIEKUCIIOrora3a B3auMOAEeCTBUEM MpaMopa ¢ KUCIOTOM U OOHapyKEHHE €ro C MOMOIIBIO
U3BECTKOBOM BOJBI.

Kartanutnueckoe pasiiokeHue NMepoKcuaa Boaopoja (KaTaau3aTop — JUOKCH] MapraHia).
DepMEHTAaTUBHOE Pa3JIOKEHUE IEPOKCHIA BOJOPOAA € IOMOIIBI0 KaTajasbl. KucinoTHeIi
OTHETYIIUTENIb, €r0 yCTPOMCTBO M NPHUHLMII JAEWCTBHA. Peakuus HeWTpaiuzanuu
OKpalleHHOro (heHOJI(PTAIEMHOM pacTBOpa LIeNOoYd KHUCI0TOM. B3anmoneiicTBue pactBopa
IepMaHraHata M JAMxpomaTa Kajusi ¢ pacTBOpoM cyibdura Hatpus. [lomyueHnue ocanka
rugpokcuna menu (1) wim runpokcuna xenesa (111) peakiueit oomena.

PactBOopeHHe TOJNy4EHHBIX OCAJKOB T'HMAPOKCHIOB METALUIOB KHCIOTOW. Ilomydyenue
YIIJIEKHUCIIOTO Ta3aB3aMOACHCTBUEM PacTBOpa KapOOHATa HATPUS C KUCIOTOM.

JlaGopaTopuble onbIThl. Pa3neneHne cMecH Cyxoro MOJIOKA M PEYHOrO IecKa.
Wzrorosnenne ¢uiabTpa U3 QUIBTPOBAIbHOW OymMarn wuiauM OyMakHOW canderku.
M3roroBrneHre MapieBbIX IMOBA30K KaK CpEICTBAa WHAWBUIAYAJIBHOW 3alIUTHl B IEPHOJ
amujeMuH rpumnmna. M3yyeHue cocraBa M NPUMEHEHUS CHHTETUYECKHUX MOIOIIMX CPEICTB,
coAepKaluX dH3UMbL. VI3ydeHne yCTpoiCTBa 3AKUTAIKY U €€ TUIAMEHHU.

Paccka3spl mo xumMun

Paccka3bl 00 yuyenbix. Boigaromuecs pycckue yueHble-XUMHUKU: )KU3Hb U
nestenpHOCTh M. B.JlomoHocoBa, /. 1. MenneneeBa, A. M. Bytneposa.

Paccka3bl 00 3j1eMeHTax M BellecTBaX. MeTamibl: aJIOMHUHHUM, JXEJIE30,
3o01010. Hemeramnsr: a3ot,Bogopoa. Boga. Xnopua Hatpus. KapOoHat Kanbius.

Pacckasbl 0 peaknusax. orocunres. ['openne. Koppos3us Mmetaiuios.
IIpakTnueckas padora (IomMalHUN SKCIEPUMEHT) «BbIpanuBanue KpUCTaIIOB COINY.

IIpakTnyeckas padora (JJoManIHUi 3KciepuMenT) «Koppo3ust MeTaioBy.
TemaTuuyeckoe NJIAHUPOBAHUE

Ne Ne OcHoBHbIE BUBI CpenctBa oOyueHus,
ypoka | ypoka | Ha3BaHue TeMbl U ypoka | J€ATEIbHOCTH B ToM uncie UKT
B TEME 00yJaromuxcs
1 1 XUMHUS KaK 4acTh HNuterpupoBarhb Oobopynosanue TP*:
€CTECTBO3HAHUS. YaCTHBIE NIPEJAMETHBIE JlaTuuk Temneparypsl




[Ipenmer xumuun
Mertoibl U3yYeHHUs
€CTECTBO3HAHHUSI

3HAHUS B CUCTEMY
3HAaHUU O
€CTECTBEHHOM MHPE.
OOBACHATH TUATIEKTUKY
B3aMMOOTHOILIEHUH
YeJIOBEKa U MPUPOIBI,
WJUTFOCTPUPOBATH €€
puMepamu.
XapakTepru3oBaTh
npeaMeT XUMUH.
Pazanuate Tema u
BCIICCTBA.
XapakTepru3oBaTh
CBOMCTBA BEIIIECTB KaK
WX UHUBUyaTbHbIC
MIPU3HAKHU.
YcraHaBiauBaTh
MPUYUHHO-
CIICJICTBCHHEIC CBSI3U
MEX/1y CBOMCTBAMHU
BEILECTB U 00JIACTSIMHU
WX TIPUMEHEHUS.
OnuceIBaTh CBOMCTBA
HEKOTOPBIX BEIIECTB I10
OTIpe/ICIICHHOMY TIJIaHy
C TIOMOIIIBIO PYCCKOTO
(pomHOTO) SI3BIKA

(TepMoTIapHBIii)
, CIIUPTOBKA

[TpakTnueckas

pabota Ne 1

«3HaKOMCTBO C
1a00paTOPHBIM
000pyI0BaHUEM.
IIpaBuna TeXHUKH
0e30MmacHOCTH IpH padboTe
B XMMHUYECKOM KaOuHeTe
(;mabopaTtopun)»

PaGorats ¢
1a00paTOPHBIM
o0opynoBaHUEM U
HarpeBaTeIbHBIMU
npudopamu B
COOTBETCTBHUH C
MPaBUIIAMH TEXHUKH
0€30MaCHOCTH.
BrimonssaTe
MPOCTEUIINE PUEMBI
oOparteHus ¢
1a60paTOpPHBIM
o0opyoBaHHEM

OobopynoBanne
TP*:
uudposbie
JATYUKH

IIpaxTrueckas

pabota Ne 2
«Habmonenue 3a
rOpsIIIeil CBEUOM.
YCTpoCTBO CIMPTOBKH.
[TpaBuna paboTsI ¢
HarpeBaTelbHbIMU
npudopaMu»

PaGorats ¢
1a60paTOpPHBIM
obopymoBaHuEM U
HarpeBaTeIbHBIMU
npubopamu B
COOTBETCTBUH C
MpaBWJIAMU TEXHUKH
0€30MacHOCTH.
BeimonHsTh
MPOCTEUIIINE IPUEMBI
oOparteHus ¢
J1a00paTOPHBIM

O6opynoBanme

TP*:

JlaTuuk Temieparypbl
(TepMmomapHbIii)

, CIINPTOBKA




o0opyI0BaHUEM: C
1a00paTOPHBIM
LITaTUBOM, CO
CIIUPTOBKOM

MoaenupoBanue
XUMHYECKass CHMBOJIHNKA

OOBICHATD, UTO TAKOE
MOJICIb.
Knaccudumnupopars
MOJICIIH Ha
MaTepualibHbIE U
3HAKOBBIC.
[IpuBoAUTE IpUMEPHI
Pa3JIMYHBIX TUIIOB
MOJIENEH,
HCIIOJIB3YEMBIX TIPU
W3y4YEHUHU Pa3INYHbIX
€CTECTBEHHOHAYYHBI X
IIpeameros.
[TepeBoauTh
Ha3BaHUS XUMHYECKUX
9JICMCHTOB B
CUMBOJIbHYIO CUCTEMY
3HaKOB U HA0OOPOT.
XapakTepu3oBaTh
XUMHYECKHE (HOPMYIIbI
KaK 3HAKOBEIC MOJICIIN
COCTaBa XUMUUYECKHX
BEIIECTB.

bronornuecku akTHBHEBIC
COCOAMHCHUA, UX POJIb B

JKU3HU YEIIOBEKa,
JKUBOTHBIX U pACTEHUHN

OOBACHATD, UTO TAKOE
aToM, MOJIEKYJIa, UOH.
XapakTepu3oBaTh
KPUCTAJUINYECKOE
COCTOSIHUE BEILIECTB U
KpUCTAJNINYECKHE
PEILIEeTKH.
ApryMeHTHpOBaTh
PEeaIbHOCTh MOJIEKYJT
ABICHUSIMU AP Py3un
1 OPOYHOBCKOTO
JIBYDKEHUS.
MopenupoBatsb
OpOYHOBCKOE JIBH)KCHHE
u

OIMCHIBATh 3Ty MOJIEJIb

Xumus u Gpusuka.
ArperaTHble
COCTOSIHUSI
BELIECTBA

XapakTepru3oBaTh
ra3oo0pa3HbIie, JKUIKHUE
Y TBEPJIbIC BEIIIECTBA.
Paznuuats
KPUCTAJUTMYECKUE U
amop(dHbIe TBEpbIC
BeIeCTBA; (PU3HUECCKUE
1 XUMHUYCCKHE

OdbopynoBanue

TP*:

Jatunk Temnepatypsl
(TepMmomapHbIii)




SIBJICHUS.
YcraHaBauBaTh
B3aUMOCBSI3U MEXKTY
nepexojaMmu
arperaTHbIX
COCTOSIHUM

OJHOI'O BEIECTBA.

Xumus u reorpadus

XapakTepu3oBaTh
re0JIOrn4ecKoe
CTPOECHHE IIJIAHETHI
3emui.

Pasnuuars MuHepaisl u
TOPHBIE TOPOJIBL;
MarmMaTu4yecKue u
0CaJI04HbIe

nopoel. M3yuats
COCTaB FOPHOM MOPOABI
C MIOMOILIBIO
ONTUYECKUX

puOOpoB

Oo6opynoBanne TP:
JlaTuuk Temreparypsl
IJIATUHOBBIN.

XuMus U OUOJIOTHSA

YcraHaBiauBaTh
MEXITPEAMETHBIC CBSI3U
Mexay Ouonoruei u
XHMHEH Ha OCHOBE
XAMHYECKOr0 COCTaBa
KJICTKH.
Knaccudunuposarts
BEIIECTBA KJICTKH B
OTHCHIBATh MX POJIb B
Hew.
XapakTepu3oBaTh
OMOJIOTUYECKYIO POJIb
BOJIBL.

OnuceIBaTh SIBICHUE
¢dboTocuHTE3a U
pacKpbIBaTh POJIb
XJI0po(uiia B 3TOM
mporiecce.
XapakTepus3oBaTh
OHOJIOTUYECKYIO POJIb
Ba)KHEHIIINX KJIACCOB
OpTraHUYECKUX
COCIUHEHUH JIJIsI
JKH3HEACATEILHOCTH
OpraHU3MOB.
DKCIEepUMEHTAIBHO
JIOKa3bIBATh HAJTMYHE
TEX MJIA UHBIX
OpPTaHUYECKUX
COCTUHEHUN B
PaCTHTENBHBIX KIETKaX

KauectBeHHEBIE

OOBACHATD, UTO TAKOE




pC€aKkuu B XUMHUHU

Ka4eCTBEHHBIE PEAKIINHU
¥ aHAJIMTUYECKUH

¢ dexr.

Pazauuath
onpeaensieMoe
BEILIECTBO U PEAKTUB Ha
Hero. [IpoBoauts
KaueCTBEHHYIO
peaKkuo Ha
YTIIEKHUCIIBIN Ta3.
OnuceBaTh
KaueCTBEHHYIO
peaKkIuo Ha

KHUCJIOPOJT

10

10

OTHOCHUTENBHBIE
aTOMHas u
MOJIEKYJIsIpHast
Macchel. MaccoBas
JIOJI1 XUMHUYECKOr0
DJICMCHTA B
CJI0KHOM BEILIECTBE

OOBSCHATD, YTO TAKOE
OTHOCHUTCIIbHAA
aTOMHas Macca u
OTHOCHUTEJIbHAS MOJIe-
KyJIsIpHasi Macca.
Ornpenendarsb
OTHOCHUTEIIbHYIO
aTOMHYIO

Maccy 1o tabmuue . U.

Menpeneena.
PaccunthiBaTh
OTHOCUTEIbHYIO
MOJIEKYJIIPHYIO

Maccy BEIIECTBA MO €ro
bopmyie

11

11

YucTtele BellecTsa 1
cMecHu

Pazmmuate yncTeIie
BEIIECTBA U CMECH,
TOMOTI'CHHEBIC U
reTEepPOreHHbIE CMECH.
[IpuBOIUTE IPUMEPHI
CMECEU pa3InyHOrO
arperaTHOTo
COCTOSIHUS U
OITHCKLIBATH

WX POJIb U 3HaYEHUE.
Hccnenosats cocTas
OBITOBBIX, KYJTHHAPHBIX
M XO03HCTBEHHBIX
CMecel M0 ATUKETKaM

Oo6opynoBanue TP*:
JlaTunk
AIIEKTPONPOBOIHOCTH,
ugpoBoi
MHUKPOCKOIT

12

12

O0BeMHas 1014
KOMITOHEHTA Ta30BOM
cMecH

XapakTepu3oBaTh
00BEMHYIO JTOJTIO
KOMIIOHEHTA ra30BOi
CMECH U PACCUUTHIBATH
ee 1o o0bemMy ITOI
cMecu. OnuceIBaTh
00BEMHBIN COCTaB
aTMoc(epHOro Bo3myxa
Y IOHUMATh 3HaYCHHE

Oo6opynosanneTP*:
[Tpubop s
OIIpEIEIEHHsI COCTaBa
BO3/yXa




IIOCTOSIHCTBA 3TOI'O
COoCTaBa IJIs1 300POBb

13 13 MaccoBas 1o XapakTepu3oBaTh Oo6opynoBanue
BEIIIECTBA B MACCOBYIO JIOJIEO TP*:
pacTBope BemecTBa B pactBope | Lludporoii
pacCcUUTHIBATH MHUKPOCKOIT
ee 10 Macce pacTBopa.
[Ipemnarate nqpyrue
MOAU(BUKAITMOHHBIC
pacdeTsl ¢
HCIIOIB30BaHUEM 3THUX
MOHSATHH
14 14 [TpakTrueckas PaGorats ¢ Oo6opynoBanne
pabora Ne 3 1a00paTOPHEIM TP*:
«[IpurotoBiieHne o0opynoBaHuEM U Becsl anekTpoHHbBIC
pacTBoOpa ¢ 3aJaHHOU HarpeBaTeIbHbIMU
MAacCOBOM J0JIei npudopamu B
PacTBOPEHHOTO COOTBETCTBHU C
BEIIECTBAY MpaBUJIaMU TEXHUKH
0e30IaCHOCTH.
BreimonHaTe
MIPOCTEUIINE IIPUEMBI
oOpareHus ¢
1a00paTOPHBIM
000py/IOBaHUEM.
15 15 Pasnenenne cmeceit OOBACHATE

OunbTpOBaHKE
AncopOrus
JAMCTHIIAIUS

(U3HUYECKYIO CYIITHOCTH,
JIeXKAIIYI0 B OCHOBE
paszneneHus cMeceu u
OYHMCTKH BEIIECTB.
XapakTepru3oBaTh
MpocTeHIINe CocoObl
pa3aeneHus CMecei:
MPOCENBaAHUE,
pazzeneHue cmecein
TTOPOIIKOB

JKeJe3a u Cephl,
OTCTauBaHUE,
JICKaHTaLHS,
LHeHTpUudyrupoBaHue

, pazzieneHue ¢
TOMOIIIBIO TIETUTEIIHFHOMN
BOPOHKH.

HaoOmronath
XUMHYECKUH
AKCTICPUMEHT,
OIUCHIBATh €T0 U
JIeJIaTh BBIBOJGI HA €0
OCHOBE.

[Ipemmarats criocoObI
pazneneHus

CMECH CyXOT0 MOJIOKA 1




PEUHOrO TecKa U
3KCHCpI/IM€HTa.HBHO
MTOITBEPIKIATH
NCTUHHOCTH
IPEUI0KEHHOTO
crrocoba

16

16

[IpakTrueckas padota No
4

«O4ncTKa MoOBapeHHOU
COJIHY

Pa6orats ¢
1a00paTOpPHBIM
o0opyaoBaHUEM U
HarpeBaTeIbHBIMU
npudopamu B
COOTBETCTBHU C
MpaBUJIaMU TEXHUKH
0e30IMacHOCTH.
BreimmonHaTe
MIPOCTEUIINE IIPUEMBI
oOpareHus ¢
1a00paTOPHBIM
000py/IOBaHUEM.

17
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XHUMUYECKUE PEAKIIUU.
[Ipu3HaKuXUMHUYECKHUX
peakuuii

OOBACHATD, UTO TAKOE
XUMHYECKasl peaKIusl.
XapakTepu3oBaTh
YCIIOBUSI TEUEHHUS U
MpeKpanieHus
XUMHYECKUX PEaKITUH.
HaGmonaTs
XUMHUYECKUI
JKCTIEPUMEHT,
OIIMCBIBATH €TI0 U
JIeJIaTh BBIBOJbI HA €0
OCHOBE.

WccnegoBaTh cocTaB u
MIPUMEHEHHE
CHHTETHYECKHUX
MOIOILIUX CPEJICTB,
COJIepKAIINX SH3UMBI,
10 TUKETKAM U

B IpoIiecce
BBIIOJIHCHUS TOMAaITHEH
CTUPKHU

18

18

CemuHap 1o utoram
JIOMAIITHETO
HCCIIEA0BATENIbCKOT O
IKCTIEPUMEHTA:

1. IIpakTuueckas pabota
No 5 «BerpanuBanue
KpPUCTAJIJIOB COJM.
Konkypc Ha nmyummi
BBIpAIICHHBIA KPUCTAILI.
2. IlpakTdeckas pabora
Ne 6

«Koppo3us MeTaioBy.

PaGorats ¢
1ab0paTOpHBIM
obopymoBaHuEM U
HarpeBaTeIbHBIMU
npubopamu B
COOTBETCTBUH C
MpaBWJIAMU TEXHUKH
0€30MacHOCTH.
Buinoaname
MPOCTEUIIINE IPUEMBI
oOparteHus ¢
J1a00paTOPHBIM




Konkypc Ha nyuiue 00opynoBaHUEM.
PEKOMEH/IAIINH TIO 3aIUTe
METaJIJIOB

OT KOppO3UH

Bcero

18

*HUcnoab3oBanue odopynoBanusi Touku Pocra mo mepe nocrynieHus.

Onucanue MaTepraIbHO-TEXHUYECKOI0 H Y4eOHO-MeTOoAn4ecKoro obecneuenus Padoueii

NMpoOrpaMmblI.
1. Xumusd. Beognsiii kype. 7 kiacc. [Iponeneruyeckuii kype (aBropst O. C.
I"a6puensu, 1. I'.Octpoymos, A. K. Axnebunun). 160 c.
2. Metonuueckoe nocobue. 7 kiacc (aBropsl O. C. 'abpuensn, I'. A. [llunapesa). 208 c.
3. PaGouas terpanb. Xumus. 7 knacc (aBropsl O. C. I'abpuernsa, I'. A. [llunapesa). 112 c.
4. [Ipaktukym. 7 knacc (aBtopst O. C. I'abpuensn, . B. Akcenona). 80 c.
5. becnanos [1.1., lopodeer M.B. Meronuueckoe nmocobue «Peanuzanus

00pa3oBaTeNbHBIX MPOrPAMM €CTECTBEHHOHAYYHOM U TEXHOJIOTHYECKOM
HAIpPaBIEHHOCTEN MO0 XMMHH C UCIIOJIb30BaHUEM 000py1oBaHUs 1eHTpa «Touka pocTay
Mocksa, 2021




O6opynoBanue Touku Pocra

JlaTuuk Temneparypsl (TepMOIIapHbIi ), CIUPTOBKA, JaTUUK TEMIIEPATYPbI INIATUHOBBIH,

TEPMOMETP,3IEKTPUUECKasl TUINTKA, JATYUK JIEKTPOIPOBOJAHOCTH, IIU(PPOBOI MUKPOCKOII,
npuOOp 7Sl OIBITOB € AJIEKTPUYECKUM TOKOM, BECHI AIEKTPOHHBIE, IPHUOOP IS OIPEeTICHHS
COCTaBa BO31yXa, JaTYMK ONTHYECKOH IIIOTHOCTH, AaT4uK pH, no3aTtop 06bEMa KUAKOCTH,

6IOp€TKa, AaTYUK TEMIIEPATYPhI HHaTHHOBBIﬁ, JaT4YUK JaBJICHUs, MarHUTHas MCIIIaJIKa,

puOop U1 WILTIOCTPALIMH 3aBUCIMOCTH CKOPOCTH XUMUYECKON PeaKkIH OT YCIOBUH,
anmapar JJis npoBeaeHus xuMudeckux mnpoueccoB (AIIXP), natuuk xs0pua- HOHOB, IPUOOP

JUTSI TIOJTYYEHHUS Ta30B win anmnapat Kumnmna, 6ans KoMOMHHpOBaHHAs JTabopaTopHasi, Ipruoop

AJI1 OKHMCJICHHA CIIMPTAa Ha/l MCIHBIM KaTaJIu3aTOpOM, Typ6I/IIII/IM€Tp (I[aT‘II/IK ONTHYECKOM

MYTHOCTH).

JIMCT KOPPEKIIMH

TIATA

Ypoka, KOTOpbIi
TpeOyeT KOppeKLUH
(IpoITyIIeHHBIH 1O
IPUYHHE)

Ypoka, KOTOpbIi
COZIEPIKUT
KOPPEKIHIO

®opMa KOppEeKLUH
(oObeauHEHNE TEM,
JIOMAITHEEe U3yYeHUE
+KOHTpOJIbHAs paboTa)

[IpynunHa KoppeKku
(3ameHa ypoka,
00J€3Hb
YUUTENs, Pa3HUYHbII
JIeHb, OTMEHA 3aHATHH
0 MPHUKA3Y)
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