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IHosicuuTeaLHAA 3aNMCKA.

VYyeOHast pabouasi mporpaMma Mo XUMHH JJig 7 KJIAcCoB pa3paboTaHa Ha
OCHOBE CJCAYIOIMUX JOKyMeHTOB: DemepanpHbiii 3akoH «0O0 o00pa3oBaHWM B
Poccuiickoit denepanuny; [Ipukaz MunucrepctBa o6pazoBanus u Hayku PO ot 17.12.
2010r.  Ne 1897 «O6  ytBepxkaeHuun  (eaepasbHOTO  TOCYIapPCTBEHHOTO
00pa3oBaTeNbHOTO CTaHJapTa OCHOBHOTO OOIEro 0O0pa3oBaHUsS» C MU3MEHEHHUSIMHU U
nonoiaHeHusiMU; "CaHUTapHO-3MUIEMUOIOTMYECKUMU TPEOOBAaHUSMU K YCIIOBUAM U
opraHuzainuu oOyudeHus B oOmieoOpazoBarenbHbIX yupexaeHusx» (I[loctanoBienue
['maBHOTO rOCymapcTBEHHOTO caHUTapHOTrO Bpada P® ot 29 nmexabps 2010 r. N 189),
[Ipukazom MunucrepctBa oOpa3oBaHuss ¥ Hayku Poccuiickoit @enepamuu ot 28
nexadbps 2010 r. N 2106 r. Mocksa "O0 yTBepxkaeHuu (eaepabHbIX TPEOOBAHUM K
0o0pa3oBaTENbHBIM  YUYPEXKJECHUAM B YaCTHU OXpaHbl 370pPOBbI  O00yYarolIUXcCH,
BocriutaHHuKoOB", [lpukazom MuHnucrepcTBa oOpa3oBanusi U Hayku Poccuiickoi
@Oenepariun 1. N 986 "OO yrBepxkaeHUM (denepanbHbIX TpeOOBaHUM K
o0pa30BaTeNbHBIM YUPEXKJIECHUSIM B YaCTH MUHUMAJIbHOM OCHAIIEHHOCTH Yy4eOHOIo
npoiiecca U 000py1I0BaHUs YUEOHBIX MTOMEIIEHUH" .

B cootBercTBUU ¢ yueOHbIM TwiaHOM MBOY «CII Ne 27 um. 2. A. Xuis»
r. CMosieHCcKa, mporpaMma paccuuTaHa Ha IMpernojJaBaHuEe Kypca XMMHM B 7 Kiacce B
o0béme 1 yaca B Hepento (34 yacoB dakruyecku). [lanHas nmporpamma pa3paboTaHa Ha
ocHoBaHuM [IpuMepHOIl OCHOBHOU 00pa30BaTebHON MPOrpaMMbl OCHOBHOT'O OOILETO
oOpazoBanus. [Ipu cocTaBneHNN KaJeHAApHO - TEMATHYECKOTO TUIAHUPOBAHUS YPOKOB,
ObUIM HCIIOJIb30BaHbl MaTepuaibl padouell MNporpaMMbl Ha OCHOBE IPOrpaMMBI
NPOMNEAEBTUUECKOr0 Kypca XHMHMM JJIi ydyalmuxcs 7 Kiacca OCHOBHOM IIKOJIBbI
O.C.I'abpuensna, I'.A. [llunapesa.

I11aHOBBIX KOHTPOJILHBIX YPOKOB - 2 , MPaKTHYECKHUX padoT - 6

Pabouass mporpamMMa BKJIKOYaeT pa3jdelibl: MOSICHUTEIBHYIO 3aIUCKYy; LUEIU U
3a/ladyu Kypca, MECTO MpeJMeTa B Y4eOHOM IUIaHe, pe3yJIbTaThl U3YUYCHHS TpeaMeTa,
OCHOBHBIC COJIEp)KATENIbHbIE JIMHUM TIPEAMETa; CTPYKTYpy Kypca; TepeUCHb
MpPaKTUYECKUX paboT; TMepedeHb MPOBEPOUYHBIX PAOOT; TEpedeHb J1aO0OPATOPHBIX
OTBITOB;  KAJICHIAPHO-TEMATHUECKOE IUIAaHUpPOBaHUE; TpeOOBaHMS K  YPOBHIO
MOATOTOBKHU yuyamuxcs 8 u 9 kiacca; HHOOPMAIIMOHHO — METOAMYECKOE 00eCIeUeHHE,
KpUTEPHUH OLICHUBAHUS.

OcHOBHBIE LIeNIN Kypca:
* IOATOTOBUTH YUAIIUXCS K U3YUYEHHUIO CEPhEZHOTO Y4eOHOT0 MPEAMETA;
* pasrpy3uTh, HACKOJBKO 3TO BO3MOYKHO, KypC XMMUH OCHOBHOM IIKOJIBL;
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* cpopMHUpOBaATH YCTONYMBBIN MO3HABATEIbHBIA HHTEPEC K XUMUU;

* 0TpaboTaTh T€ MPEAMETHBIC 3HAHU, YMEHHS ¥ HaBBIKU (B IEPBYIO OUEPEab IS
IIPOBEICHMS SKCIIEPUMEHTA, a TAKXKE JIJIsl pEIIEHUs PaCUETHBIX 3a7a4 [10 XUMHH ), Ha
KOTOpPBIE HE XBAaTAET BPEMEHU IIPU U3YUEHUN XUMHUHU B 8 U 9 KItaccax;

* [I0KAa3aTh SPKHUE, 3aHUMATENbHBIE, SMOLIMOHAIIBHO HACBIIIEHHBIE JITH30/1bI
CTaHOBJICHUS U PA3BUTUS XUMHH, KOTOPbIE YUUTEIh MIOYTH HE MOXKET ce0e MO3BOJIUTH B
BEYHOM LIEUTHOTE yU4eOHOTO BPEMEHH;

® UHTCTPHUPOBATH 3HAHUA 110 ITPCAMCTAM CCTCCTBCHHOT'O IUKJIA OCHOBHOM IIIKOJIbI

OcHoBHbBIE 321a4H Kypca:

1./laTh ydammmcst MpeCTaBiICHUE O XUMHUM, O €€ NMEPBOHAYAJIbHBIX MOHATHUSIX Ha
AKCIIEPUMEHTAIbHOM M aTOMHO-MOJICKYJIIPHOM YpOBHE (MOJIEKyJa, aTOM, YHCTOE
BEIIECTBO U CMEChb, XMMHUYECKHN 3JEMEHT, MPOCThIE U CJIOKHBIC BEIECTBAa, 3HAKU
XUMHYECKUX 3JIEMEHTOB);

2.ChopmupoBath yMeHHUS HaOMIOAaTh MW OOBICHATH XHMHYECKUE SIBJICHUS,
MIPOUCXOJISIIIINUE B PUPO/IE, OBITY, IEMOHCTPUPYEMBIC YUUTEIIEM;

3.ChopmupoBath ymeHue Oe30macHOW  pabOTBHl C BEIIECTBAMHM, BBITIOIHATH
HECJIO’KHbIE XUMHUUYECKHE OIBITHI, COOJI0IaTh MIpaBuila TEXHUKHU 0€30M1aCHOCTH;

4.BocnuThIBaTh 3IEMEHTHI IKOJIOTUYECKON KYJIbTYPHI;

5.Pa3BHUBAaTH JIOTUKY XMMAYECKOTO MBIIIICHUS.

6.DopMUpoBaTh Y yUalIUXCS YMEHUE TPUMEHSIThH MTOJTYUYECHHbIC 3HAHUS K PEIICHUIO
MPaKTUYECKUX 3a/1a4.

7.PemaTh 3a/1aun Ha BBIYUCIICHHE MACCOBOM JIOJIM 3JIEMEHTA B BEILIECTBE, MACCOBOM
JI0JIU PACTBOPEHHOI'O BEIIECTBA, HA CMEIIMBaHKE, pa30aBiIeHUE U KOHIIEHTPUPOBAHUE
pPacTBOpPOB.

Hcxona u3 3agau o0ydeHus, cnenu@uka Kypca B TOM, 4TO OH C OJHOM CTOPOHBI
JIOJIKEH CITOCOOCTBOBATH (POPMUPOBAHUIO XUMHUUECKOU KYJIBTYPBI, C IPYTOM CTOPOHBI —
3aNI0KUTh (PYHIAMEHT JIJIsl JAJIbHEHINEro U3yYeHUsS XUMHUS B CHCTEMHOM Kypce §-11
KJIACCOB, HE 3aBUCUMO OT BBIOpaHHOW IKOJION mporpamMMbl. C y4eTOM BO3pPaCTHBIX
MICUXOJIOTHYECKUX OCOOCHHOCTEH ywallluxcsi Kypc HachIlleH AeHCTBUSAMH, paboTOH ¢
pasNTUYHBIMA  OOBEKTAMU, TMPEAMETAMHU: OH CTPOMTCS HA OCHOBE MPOCTEHIIHIX
SKCIICPUMEHTOB U HAOJII0ICHUI.

JlaHHas TUCHMIUIMHA, HApSAy ¢ OMOJIOTHEH, dKoJIoTued, (PU3UKON U T.II., BXOJUT B
oOpa3zoBaTenbHYy0 001acTh «EcTecTBO3HAHUE.

[Iporpamma mocTpoeHa C Y4ETOM MEXKIPEAMETHBIX CBSI3€M C KypcoMm (PU3HMKHU
Kjacca, OMOJIOTHH, YKOJIOTHH, MAaTEMATHKH.

[lo OKOHYAHWIO HM3Yy4YEHHUS TMPOMEACBTUUECKOTO Kypca OOYYaroIIMiCs JOJIKEH
MIPUMEHSTH TOJTYUYE€HHbIC 3HAHUSA U YMEHHS JJIsi OE3011aCHOr0 MCIOJIb30BaHUS BEILIECTB
M MaTepuajioB B OBITY, CEJIbCKOM XO3S4MCTBE W Ha TMPOU3BOACTBE, pEIICHUS
MPAKTUYECKUX 3a/1a4 B MOBCEAHEBHOW KWU3HU, MPEAYNPEKICHUS SIBICHUM, HAHOCSIINX
BpE/l 3I0POBBIO YEJIOBEKA U OKPY KAloIleh cpeie.

Kypc cocrout u3 4yerbIpéx yacTeH — TeM.
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IlepBasg Tema Kypca «XUMHA B IIEHTPE €CTECTBO3HAHUS» - [O3BOJIAET
aKTyaJIM3UpOBaTh XMMHMYECKHME 3HAHMS y4YalllUXCs, TOJYYEHHBIE Ha YpOKax
npUpoAOBeeHUs], Ouosioruu, reorpaduu, GU3NKU U APYTUX HAYK O npupojae. Taxoit
NOAXOJ MO3BOJISIET YMEHBIIUTD MCUXOJIOTMYECKYIO Harpy3Ky Ha y4alluxcs, CBA3aHHYIO
C TOSBICHHEM «HOBOIO» TIPEIMETa, CMEHUTb TPEBOXKHBIE OXHUAAHUS Ha
MOJIOKUTEIIBHBIE 3MOIMU «BCTPEYM CO CTapblMU 3HAaKOMbIMHW». llapamienbHo
IIPOBOJUTCSL MBICJIb 00 MHTETPUPYIOLIEH POJIM XUMHUU B CUCTEME €CTECTBEHHBIX HayK,
3HAYUMOCTH 3TOr0 MpeIMeTa ISl YCIEIIHOTO OCBOEHHMS CMEXHBIX MpeaMeToB. B
KOHEYHOM CUeTe, TaKasi MEeXIIPEJAMETHash HHTETpalus CHocoOCTByeT (GOPMUPOBAHUIO
€IMHON €CTEeCTBEHHO — HAYYHOW KapTHHBI MHpa y>K€ Ha HadaJbHOM JTare oOydeHus
XUMHUHU.

B cootBeTcTBMHM ¢ TpeOOBaHWSAMH TOCYJapCTBEHHOTO 00pa30BaTEIHLHOTO
CTaHJapTa B Kypce MNOAYEPKHUBAETCS, YTO XHMHS — HayKa O3KCIEpUMEHTaIbHas.
[TosTomMy B 7 KJlacce pacCMaTpUBAIOTCS MOHATHS, KaK «IKCIIEPUMEHTY, «HAOIIOICHUEY,
«U3MEPEHUEY, KONMCAHUEY, KMOJEIUPOBAHNUEY, KTUIIOTE3A», «BBIBOI.

Jlis oTpabOTKU MPAKTUYECKUX YMEHUN U HaBBIKOB aBTOPBI OTOOPATIN HECIOKHbBIE
U TICUXOJIOTUYECKH JOCTYIHbIE JJIsI CEMUKIACCHUKOB Ja0OpaTOpHbIE U MPaKTUUYECKHE
paboOThl, 3HAKOMbIE KM IO Ha4yaJbHOMY KypCy €CTECTBO3HAHMS U IO JPYIUM
€CTECTBEHHbIM  JIUCLIUIUIMHAM: 3HAaKOMCTBO C  HECJIOXKHBIM  JIaDOpaTOPHBIM
o0opynoBaHueM (yCTpOMCTBO (PU3MUECKOTO ILUTAaTHUBA, HArpeBaTEIbHBIX MPUOOPOB,
AIIEMEHTAPHOM XWMHYECKOW MOCYJbl, KOTOPYIO OHHM NPUMEHSIM Ha OOJee paHHUX
sTanax oOyuYeHHs), MPOBEICHUE MPOCTEUINMX  omepanuid  oOpalieHuss ¢ TaKuM
000pyIOBaHUEM M XUMHUYECKUMHM BeIIEeCTBAaMM (IIpaBWja HarpeBaHUs, COOIIOACHHE
HECJIOKHBIX MPAaBUJI TEXHUKU 0€30MaCHOCTH, PUKCUPOBAHUE PE3YIHTATOB HAOIIOICHNUS,
UX aHAJW3 U T.JA.). DTOM LIeTU CHOCOOCTBYET MPEAYCMOTPEHHBIM B Kypce JTOMalIHUMN
XUMUYECKUN SKCIEPUMEHT, KOTOPBIA MOJTHOCTBIO COOTBETCTBYET TPEOOBAHUSIM
TEXHUKH 0€30MaCHOCTH MPHU €ro BBINOJHEHUU U 00ECNEeYNBAET YIUEAIINE U3 MPAKTUKU
OoOy4eHHUs] XUMHUHU DOKCIIEPUMEHTAIbHBIE PalbOThl MPOJOKUTEILHOTO IO BPEMEHHU
xapakrtepa («BplpanyBanue Kpuctaiony», «HabmoneHnue 3a koppo3ueil MeTamioBy).

Bropas tema — «MaTemMatvka B XUMHU» - TO3BOJISIET OTpabOTaTh pacdETHbHIC
YMEHHUSI U HaBbIKH, CTOJb HEOOXOJUMbIE MPH PEIIEHUH XMUMHYECKHX 3ajaad, IJs
KOTOpBIX KaTacTpo(UUYECKH HE XBaTaeT BPEMEHU B OCHOBHOHM IIKOJiE, B MEPBYIO
ouepeab 3aa4 Ha 4acTh OT LENOro (MaccoBas OJISl 3JIEMEHTA B CII0O)KHOM BEIIECTBE,
MaccoBasg U 0ObEMHAs 107U KOMIIOHEHTOB B CMECH, B TOM YHCJIE M JOJHU MpUMeEcei).
Kaxk BugHO, 0TpabaThIiBaeTCs HE CTOJIBKO XMMHS, CKOJIBKO MaTEMaTHKa.

Tperbd Tema — «SIBJICHUS, NPOUCXOMAIIME C BELUIECTBAMHU» - AKTyaJIU3UPYET
CBEJICHUS yYallluXcs MO APYTUM MpeaMeraM O (PU3MYECKHX U XMUMHUYECKHUX SIBICHUSX,
FOTOBUT HMX K M3YYEHHMIO XHMMHUYECKOrO Iipolecca Ha Oojiee crapuiedl CTyneHu
o0yueHus.

Yersépras Tema — «Pacckaspl 1o XuMuu» -  IpU3BaHa II0Ka3aTh SpKUE,
3aHUMATENbHbIE, SMOLMOHAIBHO HACBIIIEHHBIE ANU30bl CTAHOBJICHHUS W Pa3BUTHUSA
xumun. OHa COAEPKUT 3aHUMATEIbHbIE U MHTEPECHBIE 3TIO/IbI O BEIMKUX XUMHUKAX, 00
OTJIEJBHBIX XUMUYECKUX BEIIECTBAX U HEKOTOPBIX XMMUYECKHUX MpOIleCcCax.

MN3yuenune mnpemyaraeMoro Kypca nOpeaycMaTpuBaeT M 0Oojee IIHpOKOe
UCIIOJIb30BaHNE aKTUBHBIX (OPM M METOAO0B OOyYEHHS: MOBBILICHHE YAEIHHOTO Beca
CaMOCTOSITENIbHOM paboThl B OOy4YeHHH (HAmpuMmep, MPU MPOBEACHUH JIOMAIIHETO
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XUMUYECKOTO JKCIIEPUMEHTa), B TOM 4YHCJIE€ TPH TMOJATOTOBKE COOOIIEHUN Ha
y4YeHHUYECKHe KOH(EepeHIIUH, 3aUUThl IPOEKTOB, 00CYXK/IEHUE Pe3yJIbTaTOB JIOMAIITHETO
AKCIIEPUMEHTA, BEIOOP 00BEKTA JUIsl MOJATOTOBKHU COOOIICHUS U TIPOEKTA U JIp.
[IpennaraemMpiii Kypc MHperycMaTpUBAET HIMPOKOE Pa3BUTHE TAKUX JIOTHUYECKUX
orepanuii MbIIUICHUS, KAK aHallM3 U CUHTE3, CPABHEHUE HAa OCHOBE aHAJIW3a U CUHTE3a,
0000111eH1E, BBIIBUKEHUE U TIOJTBEPKACHUE WM OMPOBEPKEHUE TUIIOTE3 U T.J.

Conep:xxanue TeM y4eOHOI0o Kypca

Xumus B HeHTpe ecrectBo3HaHud (11 yacos)

XUMHS KaK 4aCTh €CTeCTBO3HAHUS. [[penmeT xumun.

MeTtoabl U3y4eHHUs] ECTECTBO3HAHUS.

[IpakTuueckass padbora Ne 1 «3HaKOMCTBO € J1abOpaTOpPHBIM OOOPYIOBAHUEM.
[IpaBuna TeXHUKU O€30MaCHOCTHU MTPU pabOTe B XUMUYECKOM KaOMHETE».

[Ipaktuueckass pabora No 2 «HaOmiomenue 3a ropsmei cBeueld. YCTpOHCTBO
cnupToBKU. [IpaBuia paboThl ¢ HarpeBaTeIbHBIMU MPUOOPAMI.

MonenupoBanue

XuMUYeCcKasi CHMBOJIMKA

Xumusi U GuU3NKA. YHHUBEPCAIbHBIA XapakTep TMOJOXKEHUNW MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUHU.

Xumus v pu3nKa. ArperatHble COCTOSIHUS BEILIECTBA.

Xumus u reorpadusi.

Xumus u OUOI0THS.

KauecTBeHHbBIE peaklu B XUMUMU.

MaremaTuka B xumuu (9 4acoB)

OTHOCUTENBHBIE ATOMHASI U MOJIEKYJISIpPHASI MACCHI.

MaccoBast 70JIs1 XMMAYECKOTO 3JIEMEHTA B CJI0KHOM BELIECTBE.

YHucrele BelIecTBa U CMECH.

OObemHas 107151 KOMIIOHEHTa ra30BOM CMECH.

MaccoBast 10J1s1 BelIeCTBa B paCTBOPE.

[Ipaktrueckass padora Ne3 «IIpuroroBineHue pactBopa C 3aJaHHOM MacCOBOM
JOJIEN PACTBOPEHHOTO BEILIECTBAY.

MaccoBas 10Jis1 mpuMecei.

SIByenusi, npoucxoasimue ¢ Bemecrsamu (11 yacos)

Pa3nenenue cmece.

PunbTpOBaHUE.

AncopOrusi.

Juctunnanus.

[Ipaktrueckas pabora Ne 4 «Paznenenue cmecein» XUMUYECKHE PEAKIIUU.
[TpakTrueckast padota Ne5 «OuncTka MOBapeHHON COTTN.

XUMHUYECKHUE PEAKIIUU.

[Ipy3HaKM XMMUYECKUX PEAKLIUM.

[TpakTrueckas padota Ne 6 «Koppo3usi MeTasioB»



Paccka3bl no xumuu ( 3 yaca)
Brinaroiuecs pycckue yueHble-XUMHUKU
Moe nmo0uMoe XMMHUYECKOE BEIIECTBO

OcHoBHBIE H3y4YaeMble BONIPOCHI:

Xumus Kak 4acTb ecTecTBo3HaHus. IIpenmer xumun. MeToapl HU3y4yeHUs
€CTECTBO3HaHHA. MojaenupoBaHue. XHMHYECKass CHUMBOJMKA. XUMHUS M (PU3HKA.
YHHBEPCAIBHBIN XapaKTep MOJ0KEHUN MOJIEKYJIIPHO-KUHETUYECKON TEOPUH. XUMUS U
¢usnka. ArperaTHble COCTOSIHUS BELIECTBA. XUMUS U reorpadusi. XuMus U OUOJIOTHUS.
KauecTtBeHHble peakuuy B XUMUU. OTHOCUTEIbHBIE ATOMHAsI U MOJIEKYJISIpHAs MacChl.
MaccoBast 10Ji1 XMMHUYECKOIO 3JIEMEHTA B CJIOKHOM BellecTBe. UncThle BeHlecTBa U
cmecu. OObeMHas 0 KOMIIOHEHTA Ta30BOM cMecu. MaccoBasg HOJIsI BEIIECTBA B
pactBope. MaccoBag nona npumeceil. Pasgenenne cmeced.  DUIBTpOBAHHUE.
Ancop6rus. uctmsiiuysa. XuMudeckue peakiuu. [Ipu3Haku XuMUYECKUX peaKiiuii.

[IpakTruueckue pabOTHI:

Ilpakmuueckan paooma Ne 1 «3HaAKOMCTBO C J1Ta0OpaTOPHBIM OOOPYIOBAHHEM.
[IpaBuna TexHWKKM O€30MACHOCTH TpU paboTe B  XMUMHYECKOM KaOWHETe
(;1aGoparopun )».

Ilpakmuueckaa paooma Ne 2 «HabnroneHue 3a ropsine cBeueil. YcTpoilcTBO
crupToBKH. [IpaBusna paboThl ¢ HarpeBaTeIbHBIMU PUOOPAMUIY.

Ilpaxkmuueckaa paooma Ne3 «lIpurotoBieHune pacTBopa € 3aJaHHOM MAaCCOBOU
J10JIel PACTBOPEHHOTO BEILIECTBAY.

Ilpakmuueckaa paoomot Ned «Paznenenne cmecen».

Ilpakmuueckaa paooma Ne5 «O4uncTKa TOBAPEHHON COIN.

Ilpaxkmuueckaa padoma Neb6 «Koppo3usi METAIITIOBY.

[Iporpamma mpeaycMaTpuBaeT Kak YCTHBIE TaK M MUCHMEHHBIE (POPMBI KOHTPOJIS
3HAHWH, & TaK K€ MPaKTUYECKUE PaOOTHI M IOMAITHUE YKCIIEPUMEHTBI, TAKUE KaK:

[Tpo10KUTETEHOCTS TOPEHMS CBE€YH B 3aBUCHUMOCTH OT 00beMa BO3/yXa.

Hudbdys3us moHoB nmepmanraHata kamusi B Boje. M3ydenne ckopoctu auddys3uu
asposodeit. [luddysus caxapa B Boje.

AJcopOIiss aKTHBHPOBAHHBIM  yTJIEM KpacsAIIMX BEIICCTB IETICH-KOJBI. 2.
AncopOIus KyKypy3HbIMH TAJIOYKAMHU TTaPOB MaXy4HX BEIIECTB.

Iliianupyembie pe3yabTaThbl 00y4eHUsA
JINYHOCTHBIE:

® B IICHHOCTHO-OPUEHTAIIMOHHON cdepe — YyBCTBO TOPAOCTH 32 POCCUMCKYIO
XUMUYECKYI0 HayKy, TYMaHU3M, OTHOILLIEHUE K TPYAY, LIEJIEYCTPEMIICHHOCTD;

e (QopmupoBaHUE IIEHHOCTH 370POBOIO0 U 0€30MacHOro 00pa3a *KU3HU; YCBOCHHE
OpaBuil WHAUBUAYATBHOTO M KOJUJIEKTUBHOTO 0O€30MaCHOTO TMOBEIEHUS B
Ype3BbIYANHBIX CUTYALUSX, YTPOKAIOIINX KU3HU U 3/I0POBbIO JIIO/ICH;

® B T[I03HABATEIbHON (KOTHUTUBHOW, HHTEIUIEKTyalbHOU) cdepe — yMeHue
YIPABJISITH CBOEH MMO3HABATENBHON JEATEIBHOCTHIO.
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dbopMHpOBaHWE  OCHOB  JKOJIOTMUECKOM  KYJIBTYpbl,  COOTBETCTBYIOUIEH
COBPEMEHHOMY ypPOBHIO 3KOJIOTMYECKOIO0  MBIIUICHHS, pa3BUTHE OIbITa
HKOJIOTUYECKH OPUEHTUPOBAHHON pe(]IeKCUBHO-OLIEHOYHOW U MPaKTUYECKON
JESTEILHOCTH B )KU3HEHHBIX CUTYAIIHUX;

MeTtanpeaMeTHbIe:

YMEHUE CaMOCTOSATENIbHO OINPENENsATh LEJIH CBOEro OOYy4YeHUs, CTaBUTh U
dbopmynupoBath s ceOs HOBBIE 3amadd B yu€Oe U IMO3HABATEIHLHOU
NEATEIbHOCTH, pa3BUBaTh MOTHBBI M HWHTEPECHl CBOEW IO3HABATEIBHOU
NEATEIIbHOCTH;

YMEHHE CAMOCTOSITENBHO IUIAHUPOBATh MYTH JOCTHKEHUS LEJIE, B TOM YHCIIE
aJlbTEpHATUBHBIC, OCO3HAHHO BBLIOMpaTh HaubOonee S(PPEeKTUBHBIE CHOCOOBI
penieHus: yueOHbIX U TT03HABATENbHBIX 33/1a4;

YMEHHE COOTHOCHTh CBOM [JECHWCTBUS C IUIAHUPYEMBIMH pE3yJIbTaTaMH,
OCYIIECTBJIATH KOHTPOJIb CBOEM JIESITENBHOCTH B MPOLECCE TOCTUKECHHS
pe3yibTaTa, ONpeAesATh CIOCOObl JEHCTBUI B paMKaX MPEAJIOKEHHBIX YCIOBUN
U TpeOOBaHMI, KOPPEKTHUPOBaTH CBOM JEHUCTBUS B COOTBETCTBUU C
M3MEHSAIOLIEHCS CUTYaluen;

YMEHHE OLIEHUMBATh MPABUIBHOCTH BBINOJIHEHUS Y4eOHOH 3a1auM, COOCTBEHHbIE
BO3MOKHOCTH €€ PEIICHHUS;

BJIJICHUE OCHOBAMHM CaMOKOHTPOJIS, CAMOOLICHKH, IPUHATHS pPELIIEHUA U
OCYILIECTBJICHUSI OCO3HAHHOTO BbIOOpa B y4eOHOM ©  MO3HABATEILHOU
NEATEIIbHOCTH;

YMEHHE OTNpPEAEIATh MOHATHUS, CO3//aBaTh 0000IIEHNUs, YCTAaHABIUBATh AHAJIOTHUH,
KJIaCCU(PUIIMPOBATh, CaMOCTOSITEIbHO BBIOMPATh OCHOBAaHUS U KPUTEPUHU IS
KJIacCU(PUKAIlMU, YCTAaHABIMBaTh NPUUYMHHO-CJIEICTBEHHBIE CBS3U, CTPOUTH
JIOTUYECKOE PACCYKIEHUE, YMO3AKIIOUCHNE (MHIYKTUBHOE, AEAYKTUBHOE M IO
aHAJIOTUH) U JIeTIaTh BBIBOJIBI;

YMEHHUE CO3/1aBaTh, IPUMEHSTh U IPEOOPA30BhIBATh 3HAKU U CUMBOJIbI, MOJICIIU U
CXEMBI JUIsl pelIeHUs] y4eOHBIX U NMTO3HABATENbHBIX 3a/1a4;

YMEHUE  OpraHM30BbIBATH  Y4YE€OHOE€  COTPYJHHYECTBO M  COBMECTHYIO
NEeSATEIbHOCTh C YYWUTEIEM M CBEPCTHUKAMM;, padOTaThb WHIWBHUIYAIbHO U B
rpynne: HaXxOAWTh OOIee pelieHue M pas3peniarb KOH(IUKTBI Ha OCHOBE
COTJIACOBaHUS MO3UIMHA U yuéTa UHTEpecOB; (HOpMyIHpOBaTh, apryMEHTHUPOBATh
U OTCTanBaTh CBOE MHCHUE;

YMEHHE OCO3HAHHO MCIOJIb30BATh PEUEBBIE CPEJACTBA B COOTBETCTBUU C 3aJ1auci
KOMMYHUKAIIMM I BBIPAXKEHHUSI CBOMX YYBCTB, MBICIEH U MOTPEOHOCTEH;
IUIAHUPOBAHUSI M PETYJSILMM CBOEU JIEITENBHOCTH; BIAJCHUE YCTHOM U
IIUCbMEHHOMN PEYBbI0, MOHOJIOTMYECKOU KOHTEKCTHON PEYBIO;

(dopMupoBaHHE U pa3BUTHE KOMIICTEHTHOCTH B O00JIACTH MCIOJIb30BaHUS
MH(}OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

(dopMupOBaHUE U Pa3BUTUE IKOJOTUYECKOTO MBIIUICHUS, YMEHHE IPUMEHSTH €T0
B IIO3HABAaTEIbHOM, KOMMYHUKAaTUBHOW,  COLMAJIBHOM  IPAKTUKE U
poQeCCHOHATTEHON OpUEHTAITUH.

IIpeamerHble:

3HATH / MOHUMATH



XUMUYECKYI0 CUMBOIUKY: 3HAKA XUMUYECKUX 3JIEMEHTOB, (POPMYIIbI XUMHUUECKUX
BELIECTB U YPABHEHUS XUMHUYECKUX PEAKIIN;

OCHOGHblE XUMUYECKUEe NOHAMUA. XVUMHYECKHUU DJJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCUTEJIbHBIE aTOMHAas W MOJIEKYJIIpHAs MAacChl, BEIIECTBO, MaccoBas M
oOBbEMHas 10JIM, XUMUYECKask PEaKIMs;

yMeTh

HA3b16aMb: XUMAYECKHE DJIEMEHTHI,

onpeodenamsp: COCTaB BEIIECTB M0 UX (popmymam,;

oopawamsca ¢ XUMAYECKOM MOCYI0M U 1a00paTOPHBIM 000PYIOBAHHUEM;
éblyuCAAMb: ATOMHYIO U MOJIEKYJSIPHYIO MAaccChl; MPOU3BOJIUTH PacyeT MacCChl
OCHOBHOI'O BEIECTBA II0 MAacCe€ BEIIECTBA, COJEPKAIIETO ONPEAEICHHYIO
MAacCOBYIO JIOJII0 TpPUMECel © Jpyrue MOAU(PUKALMOHHBIE pPACUYETBl C
WCIIOJIb30BAaHUEM JTHUX ITOHSATHM.

HCIO0JIb30BaTh NPUHOOPETeHHbIe 3HAHUA M YMEHHMS B IPaAKTHYECKOI
NAeATeTbHOCTH U NOBCEIHEBHOM KU3HHM IS

0€e301acHOro OOpalIeHMs ¢ BEECTBAMHU U MaTepHallaMu;

HKOJIOTMYECKU I'PaMOTHOTO NIOBEICHMS B OKPYXKAIOLIEH CPELE;

OLICHKM BIIMSHHUSI XMUMHMUYECKOTO 3arpsi3HEHUs OKPYXKArOUIEH Cpelbl Ha OpraHu3M
YEJIOBEKa,;

KPUTHUYECKON OLIEHKU MH(OPMALIMU O BELIECTBAX, UCIIOJIb3YEMBIX B OBITY;
MIPUTOTOBJIEHUS PACTBOPOB 33JaHHOW KOHIIEHTPALIUH.

TemaTnueckoe NJIAaHMPOBaHUe Kypca XUMHUHM 7 KJacca

Ne Ha3Banue TeMbl KosanuecTBO yueOHBIX 4aCOB
n/n
o0mmee MPAKT. KOHTP. JO
paboTtbl | padoThI
1. Tema 1. XuMus B LeHTpe 11 2 - 8
€CTECTBO3HAHUS
2. Tema 2. MaTemMaTn4ecKue pacueTsl B 9 1 1 -
XAMUH
3. Tema 3. fIBneHust, IPOUCXOIAIIUE C 11 3 1 2
BEIECTBAMMU
4, Tema 4. Paccka3sbl 110 XUMHHA 3 - - -
5. Hroro 34 6 2 10




BbINyCKHHUK HAY4YUTCS:

Buinycknuk
HAYYUmsCca:

nojayuum B603MOINICHOCHb

OcHOBHbBIE MOHATHS XUMHH (ypOBeHb ATOMHO-MOJICKYJ/ISIPHBIX HpeL[CTaBJICHI/Iﬁ)

* OIIMCBIBATH CBOWMCTBA TBEPIBIX, KHUIKHX,
ra3006pa3HHx BCIIICCTB, BBIACIIAA ux
CYILLIECTBEHHBIC IIPU3HAKU;

* XapaKTepU30BaTh BEILECTBA II0 COCTAaBY,
CTPOCHMI0O M  CBOWCTBaM,  YyCTAaHABJIMBATH
MNPUIUHHO-CJICACTBCHHBIC CBA3U MCIKAY JaHHBIMU
XapaKTEPUCTUKAaMU BEILECTBA;

® paCKphbIBaThb CMBICJI OCHOBHBIX
XMMHYECKHX IIOHATHH «aTOM», «MOJEKYJIay,
«XMMHMYECKUH DJIEMEHT», «IIPOCTOE BELIECTBOY,
«CIIO’)KHOE BELIECTBOY, «BAJIEHTHOCTH,
UCIIOJIb3YS 3HAKOBYIO CUCTEMY XUMHH;

* 1300pakaTh COCTaB MPOCTEHUIINX BELIECTB
C MOMOIIBI0O XUMHUYECKHUX (OPMYT U CYIIHOCTH
XMMHUYECKHX PEAKLUN C IOMOILBIO XUMUYECKUX
YPaBHEHU;

* BBIYHCIIATH OTHOCHUTEJIbHYIO
MOJIEKYJISIDHYI0 M MOJIAPHYIO MAacChl BELIECTB, a
TaK)K€ MacCCOBYIO JIOJIF0 XUMUYECKOIO 3JIEMEHTA B
COCAUMHCHUAX A OLUCHKH HX HpaKTI/I‘IeCKOﬁ
3HAYUMOCTH;

* II0JIB30BATHCSA 1a00paTOpPHBIM
000pyI0BaHUEM U XMMUYECKOH MOCYI0H;

* 2PAMOMHO 0OPAWAMBCS C 8eUleCmBaMU 8
NOBCEOHEBHOU IHCUHUL,

* 0CO3HABAMDb Heobxooumocms
cobnI00eHUs. NPAUl IKOI02UYECKU Oe30nACHO20
noeedeHUsl 6 OKpydcarouiell npupooHoll cpeoe;

* NOHUMAMb  CMbICL U HE0OXOOUMOCHb
CcoON00eHUsL  Npeonucanull, npeoiacaemvix 6
UHCMPYKYUAX NO  UCNOTb30BAHUIO  EeKAPCME,
cpeocma 6bImoBol XumMuu u op.;

* UCNONB308AMD npuobpeménnvle
KIHOYEeBble KOMNEMEHMHOCMU NpU GbINOJIHEHUU
UCCe008aMeENbCKUX  NPOEKMO8 N0 U3YUEHUIO
c8olcms, cnoco606 NoIYyHeHus U pacno3HABaAHUs
seuecms;

* pazsueams KOMMYHUKAMUBHYIO
KOMNemeHmMHOCMb, UCNONIb3YS CPEOCMBA YCMHOU
U NUCOMEHHOU KOMMYHUKayuu npu pabome ¢
mekcmamu — y4eOHuKa U OONOJHUMENbHOU
qumepamypou, — CnpasouHbIMU  MabIUYamu,
NPOAGIAMb  20MOBHOCMb K VBANCEHUIO UHOU
MOUKU 3PeHUst Npu 0OCYHCOEHUU Ppe3Yabmamos
8bINOTHEHHOU pabombl;

* 00LEKMUBHO OYEHUBAMb UHPOPMAYUIO O

* MPOBOANTH  HECJIIOXKHBIE  XUMUUYECKHE | Beujecmeax u XUMUYECKUX npoyeccax,
OTIBITHI U HAOMIOJCHHS 32 U3MEHEHUSIMU CBOWCTB | KpUMUYECKU OMHOCUMbBCA K NCEBOOHAYVYHOL
BEIIECTB B TMpOIECCe WX MPEBpALEHUN; | unghopmayuu, HedoOpocosecmHol  pekiame,
coOMroAaTh MpaBuiia TEXHUKH 0€30MacHOCTH MU | Kacaroujelcs UCNONIL30BAHUS PA3NTUYHBIX
MIPOBEICHUH HAOIOICHUI U OTIBITOB. seuiecms.

MHuoroo0pa3ue XuMHYeCKUX Peakuuid

* 00BACHATH CYyTh XUMHUYECKUX MPOIIECCOB U * 0pP2aHU306b18AMY, npo8ooUms
WX TMPUHIUIHAIBHOE OTJINYKE OT PU3MUECKUX; VueHudeckue  NpoeKmvl N0 UCCAe008AHUIO

* Ha3BIBATh MPU3HAKU n YCIIOBHUS | c80UCME seujecms, uMerouux 8avicHoe
MPOTEKAHUS XUMUYECKUX PEAKITUH; npakmuieckoe 3Havenue.

* BBISIBJISITh B TPOLIECCE  IKCIEPUMEHTA

MPU3HAKHN, CBUJIETEIIbCTBYIOIIME O MPOTEKAHUH
XUMHYECKON PEAKIIUY;

* IPUTOTOBJISITH PACTBOPHI C ONPEICTEHHOU
MacCOBOM J10JIEH PACTBOPEHHOTO BEILIECTBA.




JlutepaTtypa a5 yuuress:
1. O.C. I'abpuensn, U.I'. OctpoymoB Xumusi. BBoanslil kypc. 7 kiacc: yueOHoe nocodue M:

«dpodax» 2018;
2. O.C. I'abpuensan, U.I'. OctpoymoB Xumus. MeTonuueckoe nocodue K
MPOTIEIEBTHYECKOMY KYPCY BBonnsbIi kypc. 7 knacc: yaeoHoe mocooue M: «JIpodar»
2018;

Jluteparypa 1Jisl y4eHUKA:

1. O.C. I'abpuensu, U.I'. OctpoymoB Xumusi. BBonHbIi Kype. 7 knacc: yueOHoe nocoore M:
«Ipoda» 2010

2. O.C. T'abpuensin, .I'. OctpoymoB Pabouast Tetpanb. Xumus. 7 kinacc: M: «/Ipoda» 2013
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OueHka ycTHOI0 OTBeTa

OTMeTKa «S»: OTBET MOJIHBIA U NPABWIbHBI HA OCHOBAaHWH M3YYEHHBIX TEOPHUIA, MaTEpUal

W3JI0KEH B OIPEACICHHOW JIOTUYECKOM NOCIEA0BATENBHOCTH, JIUTEPATYPHBIM SI3BIKOM, OTBET
CaMOCTOSATENBHBIN.
OTMeTKa «4»: OTBET MOJHBIA W TPaBWIbHBIA HAa OCHOBAaHWM HW3YUYEHHBIX TEOPUH, MaTepuall

HN3JI0KCH B OHpCI[eJICHHOI‘/’I JIOTUYECKOM IMOCJICAOBATCIIBHOCTHU, IIPU 3TOM HOIIYHICHBI ABC — TPpHU
HCCYHIICCTBCHHBIC OIHI/I6KI/I, HCIIPABJICHHBIC 110 Tpe6OBaHI/II-O YUYUTCIILA.
OrMeTka «3»: OTBET HOHHLIﬁ, HO IIpH 3TOM JOIIYIICHA CYIICCTBCHHAA omunOKa WM OTBET

HEMOJHBIN, HECBS3HBIMN.
OTMeTKa «2»: TpU OTBETE OOHAPYKEHO HEMOHMMAHHME YYallerocsi OCHOBHOTO COJACpPKaHUS

y4eOHOro MaTepuana Wid JOMYIICHbl CYIIECTBEHHbIC OIIMOKH, KOTOPBIE yYAIMICS HE MOMXKET
HCIPaBUTh ITPU HABOAAIIMX BOMPOCAX YUUTEIIS.
OrmMeTKa «1»: OTCYTCTBUE OTBETA

OuneHka KOHTPOJILHBIX Pad0T

OT1MeTKa «5»: OTBET MOJHBIN U TPaBUJIbHBINA, BO3MOKHA HECYILIECTBEHHASI OLIMOKA.

OT1MeTKa «4»: OTBET HEMOJIHBIN WU JOMYILEHO HE 00Jiee IBYX HECYIIECTBEHHBIX OIITHOOK.

Ot1meTka «3»: paboTa BBINOJHEHA HE MEHEE YeM Ha TMOJIOBUHY, JOMYIIEHAa OJHAa CYIIECTBEHHAsI

OIIMOKA U MPHU 3TOM JBE — TPU HECYILIECTBEHHbIE OIIMOKH.
OrMeTKka «2»: padoTa BBHINOJHEHA MEHBLIE YE€M Ha TOJOBHHY WM COJEPKUT HECKOJBKO

CYIIECTBEHHBIX OIHOOK.
O1meTka «1»: paboTa HEe BHIMOTHEHA

Ouenka yMeHHMi pemiaTh 3a1a4M

OrmeTka «5»: B JIOTMYECKOM pACCYXACHUM M PEIICHHMH OMMOOK HEeT, 3ajaya pelieHa

palMOHAJIBHBIM CIIOCOOOM.
OTMeTKa «4»: B JOTHICCKOM PACCYKJICHUHM U PEIICHUH HET CYIIECTBEHHBIX ONIMOOK, HO 3ajada

perieHa He parMoHaIbHBIM CITOCOOOM WIIH IOMYIIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OITHOOK.

OrMeTka «3»: B JIOTUYECKOM pACCYXKICHUMM HET CYIIECTBEHHBIX OLIMOOK, HO JOIYIIEeHA
CyILLECTBEHHAas OIIMOKa B MaTeMaTHYECKUX pacueTax.
OTMeTKa «2): UMEIOTCS CYLIECTBEHHbIE OUTUOKH B JIOTHYECKOM PACCY ACHUU U PEIICHUU.

OtrmMeTKa «1)»: OTCYTCTBHE OTBETA HA 3a/IaHUE.
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OueHka 3KcrnepUMEHTATbHBIX YMEHUH

OrMmeTKka «5»: pa60Ta BBIITOJIHCHA IMOJIHOCTBIO U ITPABUJIBHO, CACJIAHBI ITPABUJIBHBIC Ha6J'IIOI[CHI/I}I

Y BBIBOJBI, DKCIIEPUMEHT OCYIIECTBIIEH MO IUIaHy ¢ y4eToM Tb, IMposBIIEHBI OpraHU3allMOHHO —
TPYAOBBIE YMEHHUS.
OrMeTKa «4»: paboTa BBINIOJHEHA MPABHIBHO, ClIEJaHbl IPaBUIIbHBIE BBIBOJbI U HAOIIOACHMS,

HO IIPpH 3TOM SKCIICPUMCHT IIPOBCACH HC ITOJIHOCTBIO MIJIX JOIIYIINCHBI HCCYIICCTBCHHBIC OIMOKHU B
pa60Te C BCIICCTBAMMU.
OtmeTka «3»: pa60Ta BBIIIOJIHCHA IIPABUJIIBHO, CACJIAH SKCIICPUMCHT HC MCHCC YCM Ha IIOJIOBHUHY,

HO JIOMYyIICHAa CYIIECTBEHHAas OIMOKa B XOJ€ KCIEPUMEHTa, B OOBACHEHUU, B OOPMIICHUH
paboThl, B coOmoaennu npasui Th.
OTrMeTKa «2»: NOMYIIEHBI 1BE W OOJee CYHIECTBEHHBIE OIMIMOKM B XOJI€ IKCIIEPHUMEHTa, B

o0BsicHeHHH, B 0hopmiieHUU paboThl, B coOmtoaeHuu npasui Th npu paboTe ¢ BemiecTBamu.
O1MeTKa «1»: y ydalierocsi OTCyTCTBYIOT SKCIIEPUMEHTAIbHbIE YMEHHUSI, pad0Ta HE BHITIOJIHEHA.
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Xwumus 7 a,0,B,I,1 KJIacc
1 4 B HEneTIO
34 4 3a ron ¢axr.

Bonogapckaa O.A.

KaﬂeH,ﬂ,apHO-TEMaTVI‘-IECKOG nAaHNpPoBaHME XMMUA 7 Knacc

MpumepHas obpasoBaTenbHasA NPOrpaMmma OCHOBHOrMO obLero 06pasoBaHuUs, UCNOb30BaHbI MaTepMabl NPorpaMmbl: »Xumma,7-9

IIp/p- 6; K/p-2 knaccbl, asTopbl O.C. Fabpuenan, I'.A. LUnnapesa, coctaButens T.4. lambypuesa.-M., [Apoda, 2018 r.
o XapakrepucTuka
S MarepunaJjibHo- OCHOBHBIX BH/IOB
] OcHoBHOe COoACpPKaHUE TEMbI, TCPMHUHDbI
Ne| Jara | & Tema ypoka TeXHHYECKOoe Tun ypoxka JeATEeIbHOCTH IIpumeyanus
. U NNIOHATUA
= o0ecnevyenue, YMK OcBoeHnne npeaMeTHBIX
8 3HAHUI
Pa3nes 1. Xumus B nenrpe ecrectsosHanus(11 1)
1 1 | Xumwus kak 4acThb 1. Koyutexmus EcrecTBO3HAHNE — KOMIUIEKC HayK 0  [M3ydenus HOBbIX |OOBACHAIOT pPOJIb
€CTECTBO3HAHUS. Pa3HBIX TEI U3 rpupoe: GU3NKH, XUMUHU, ONOJIOTHUH H [3HAHUH U XUMUYECKUX 3HAHUM B
[IpenmeTr XuMuH. OJIHOTO BEIIECTBA reorpaduu. [TonoxurensHoe U crioco0oB PKU3HHU YCIIOBCKA.
WM MaTepuana OTpHUIIATEIFHOE BO3/ICHCTBUE YEIOBEKA [TEUCTBUH .
Ha [IPUPO,
2. Konmnexuus PHpoiLy
[Ipenmer xumuu. Tenna u BemecTna.
pas/ITIHbIX UTGH WM |CpojicTBa BEIIECTB KaK HX
ororpadmit TN U3 |y pupuyansuble npustaku. CBoiicTsa
AJTFOMHAHMA [T BEIIECTB KaK OCHOBA UX IIPUMEHEHU.
WJUTIOCTPALMHA UEU
«CBOKCTBA —
[IPUMEHEHUEY.
2 1 1. YueGHoe HaGmronenye Kak OCHOBHOM METO/I OOBSICHSIOT POJTH
MeTOHBI I/IqueHI/Iﬂ O60pyJIOBaHI/Ie IIO3HAHUS Opr)Ka}OHICFO MI/Ipa KOM6I/IHI/IpOBaHHLI METOJIOB B
b ) 1)
.M K
eCTECTBOSHAHIIS. HCTIONb3yeMOe TIpH 'Y coBUS IPOBEICHUS HAOITFOICHIISI ypo MPaKTUYECKON
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XapakTepucTuka

ropsIIEN CBEYEH.
Y CTpOMCTBO

N3Y4YCHUN XHUMUH.

prOopamu.

g MaTepHaJ’lbl—lO- OCHOBHBIX BU/10B
Ne| Jlara | § Tema ypoka TeXHUYECKOe OcHoBHOE CONCPHAHUE TEMbI, TCPMHHLI Tun ypoka JAeATeILHOCTH Mpumeyanus
g' ob0ecnevyenue, YMK 1 HOHSITHA OcBoeHnne npeaMeTHbIX
< 3HAHUI
I/ISyLIeHI/II/I (1)1/[31/11(1/1, FI/IHOTe3a, KaK IIpCaII0JI0KCHUC, NCATCIIBHOCTHU JIIOILGI\/'L
6UOIOTHH, 0OBSCHSIIOIIEE WIN TPECKA3bIBAOIICE
reorpaduu 1 i, [IPOTEKAHNE HaOJII01aEMOTO SBIICHHSI.
OkcrnepuMeHT. Jlaboparopusi.
JKCIIEpUMEHT JIAOOPATOPHBIN U
nomaiHui. CocoObl PUKCHPOBAHUS
pe3ynbTaToB 3kcnepruMerTa. CTpoeHue
[IAMEHU CBEYH, CyXOr0 TOPIOYEro,
CIIMPTOBKH.
3 IpakTuyeckass |YueOHoe JKCNEPUMEHTAJIbLHbIC OCHOBBI W3yuenns HOBBIX [OIPenessoT OCHOBHOE
padora Ne 1 060pyI0BaHME, xumun. [IpaBuia 0€30MacHOCTY MPU  [3HAHUH U XHUMHYECKOC
«3HaKOMCTBO C HICIIONb3yeMOe [Ipy  [PA00TE C e/IKUMH, FOPIOYHMH 1 criocodos 1?[6OPYHOBaHHe-
1a00paTOPHBIM U3yYEeHUM XUMuH, [TOKCHYHBIMH BELICCTBAMM. JCUCTBAN pasuna Tb.
000py/1I0BaHUEM. KT (npesenranus
[IpaBuia TeXHUKHU «TexHuka
0€30macHOCTH MPHU 0€301acHOCTH B
paboTe B XUMUYECKOM [Ka0.XUMUN )
KaOMHETEY.
4 IIpakTH4eckas YueOHoe HaOmnronenue 3a ropsiueii ceedeit. Ypok ycBoeHuss  |Yuarcs paboTaTh cO
pa60Ta Ne 2 060py,ZIOBaHI/Ie, YCTpOﬁCTBO CIIMPTOBKH. HpaBI/ma HABBIKOB U CHHpTOBKOﬁ. HpaBI/IJ'Ia
«Habmonenne 3a HCMOJIB3YEMOE TIPU  [pabOoThI C HArpEeBATEILHBIMU VMCHHIA. TE.
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XapakTepucTuka

MOJEIIA BOJIBI,

YTJICKHCIIOTO U

nH(OpMaIKs, KOTOPYIO OHU HECYT.

Xumuaeckue popmyisl. Ux

XUMUYECKOr0 JIEMEHTa
B IIEPUOINYECKON

g MaTepﬂaﬂbHO' OCHOBHBIX BU/10B
= OCHOBHOE cojiep:KaHne TeMbl, TEPMHUHBI
Ne| Jara | = Tema ypoka TeXHUYECKOe Tun ypoka JAeATeILHOCTH Mpumeyanus
. U NNOHATUA
5 ob0ecnevyenue, YMK OcBoeHnne npeaMeTHbIX
< 3HaHM
cnuproBku. [IpaBuna
paboTHhI C
HarpeBaTeIbHbIMU
npudopamm».
5 MopenupoBanue ['eorpaduueckue  [Mozenu kak abCTparMpoBaHHbIE M3y4eHust HOBBIX |3HAIOT OCHOBHBIE
MOZCJIN (rn06yc, KOITMY M3y4aeMbIX OOBEKTOB U SHaHUH 1 reorpaguuecKue,
KapTa). [POLIECCOB. CIIOCOOOB OMOJIOTUYECKHE
bronornyeckne Mogpenu B Gu3uku. DneKTpopopHast  |IeHCTBHIA . (pusmaecKHe MOIEITH.
Moz (MyISKH  |vianima kak abcTparupoBaHHasI YMEOT MX pa3inyars.
OPraHOB M CUCTCM  yi6 ey, mostHuH. Mojien B GMOTOTHH.
OpTaHOB PACTCHUN, |56 noruyeckue Mymsku. Mozenu B
PKHBOTHBIX 1 XUMHH: MaTepHaIbHBIC U 3HAKOBBIC
yenoBeka).dusznuec
KUE U XUMUYECKHE
MOJIETIX ATOMOB,
MOJIEKYJI BEILIECTB U
150:
KPUCTAJUIMYECKUX
PCIICTOK.
6 XnuMudeckas J1. OGbeMHBIE U XuMuueckue 3Haku. X KomOuHMpOoBaHHK! [OTIpenesstoT
CHMBOJIHKA. [IAPOCTEP)KHEBBIE  [0003HAYEHHE, IPOUBHONIEHHE U [ YPOK [IOJIOKCHNE
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XapakTepucTuka

MOHOB TIepMaHraHaTa
KaJus B BOJE. 2.
l3y4yenue ckopocTu
G dy3un a3po30IIei.
3. duddysust caxapa B
Boze. JI. 1.
Pacnipoctpanenue
3amaxa OJIEKOJIOHa,
JTyXOB WJIH
JAC30I0paHTa Kak
mpouecc nuddy3um.
2. O6pasibl
TBEPJBIX BEILIECTB
KPUCTAJUIMYECKOTO

CTpO€eHus. 3.

XUMHNYCCKHUEC ABJICHUS.

2
S MarepuaibHo- OCHOBHBIX BH/I0B
= OcCHOBHOE COJIepKAHHNE TEMbI, TEPMUHDI
Ne| Jara | = Tema ypoka TeXHUYECKOe Tun ypoka JAeATeILHOCTH Mpumeyanus
. U NOHATHS
5 ob0ecnevyenue, YMK OcBoeHnne npeaMeTHbIX
< 3HAHUI
CCPHHUCTOI'O Ia3oB, O603HaquI/Ie, IMPOU3HOLICHUC U cucTeMe. Ydarcs
METaHa. nH(pOpMAaIH, KOTOPYIO OHU HECYT. Ha3bIBATh XUMHICCKUC
MHekcsl 1 KO3 PUITUEHTHI. JICMCHTBI.
7 XuMmus 1 pu3MKa. JI. Habmonenue [TousiTie 00 arperaTHOM COCTOSHHMU|[KOMOMHUPOBaHHBIH OOBACHSIOT
YHUBEpCaIbHbIN _ |ppoynoBckoro Bemecta. [a3006pasHsle, kukue |[YPOK YHUBEPCAIbHOCTh
XapPaKTECP MOJIOKCHHUU JBIKEHUS YaCTHYEK (1 TBEP/IBIC BEIIECTBA. MOJICKYJIIPHO-
MOJIEKYJIAPHO- i KUHETUYECKOU TEOPUU.
YIIPHO? HCPHOMTYIIM TIONL K hycrammmyeckue 1 aMopQHbIe P
KAHCTUYECKOU MIKPOCKOIIOM o
) TBEPAbIC BEUIECCTBA. WU3NYCCKUEC U
TCOpHH. D. 1. Dudpdysust P IH
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XapakTepucTuka

MUHEPAJIOB (JIa3ypHT,
KOPYH/I, XaJIbKOIIUPUT,
(arooput, ranut). 2.
Kosunexuus ropHbix
nopoJ (TpaHur,
pasnuyHble HOpMBI

KaJIbIIUTa — MEJI,

M1aHeThl. MUHEpaTbl U TOPHBIS
Mopoabl. MarmaTuueckue u
0CaI0YHbIC (OPTaHUYECKHUE U
HEOpraHMYECKHe, B TOM YHCIIE U
rOpIOYKE) MOPO/IbI.

2
S MarepuaJjibHo- OCHOBHBIX BH/I0OB
& OcHOBHoOE cojlep:KaHue TeMbl, TEPMUHBI
Ne| Jara | = Tema ypoka TeXHUYECKOe Tun ypoka JAeATeILHOCTH Mpumeyanus
N U NNOHATUA
5 ob0ecnevyenue, YMK OcBoeHnne npeaMeTHbIX
< 3HAHUH
Moaenu
KPUCTAJUTMYECKHUX
PEIICTOK.
8 Xumus u pU3NKa. . 1. Tpu| [Torsrue 06 arperaTHOM KOMOMHHpPOBaHHBI |ONpeaensroT
ArperaTHble arperaTHele COCTOSIHUH BEIIECTBA. i ypox 0COOCHHOCTH CTPOCHHS
COCTOSIHUS BEIIECTBA. [COCTOSIHUA BOJIbL{['a3000pa3HbIe, )KUIKUE U TBEP/IbIC BEILICCTB. YMEIOT
Komtekuust BellecTBa. Kpucrammyeckue u [pa3IiaTh 1
KPUCTAJUTMYECKUX HjaMmop(dHBIE TBEPIbIC XapaKTepu3onath
o ArperaTHbIC COCTOSHUS
W3/IeIMii U3  HUX.[BemecTtBa. PU3nUecKue u I
aMop(HBIX XUMHUYECKUE SIBJIICHUS. )
BEIIECTBA.
9 Xumus u reorpadust |J1. Usyuenne rpanura |["'eonornveckoe crpoerne ruianeTsl [KomOunuposannbl [O0BACHSIOT
C TIOMOIIBIO Bemuist: PO, MaHTHs, tutocdepa. [ YPOK [COJIOrMIECKOC
YBCIUYUTCIILHOT'O BHGMCHTHBIﬁ COCTaB CTPOCHUC 3emin.
crexa. JI. 1. re0JIOrMYECKUX COCTABHBIX YacTeil PasInualoT MHHEpAbL.
Konmnekmus

17




XapakTepucTuka

§ MartepuajbHo- OCHOBHBIX BH/IOB
Ne| Jlara | § Tema ypoka TeXHUYECKOe Ocnosnoe conep:):l[c:::f;ﬂemu, TEPMHHDI Tun ypoka JAeATeILHOCTH Mpumeyanus
g' ob0ecnevyenue, YMK OcBoeHnne npeaMeTHbIX
< 3HAHUI
Mpamop, U3BECTHSK).
3. Konneknus
COPIOYNX UCKOTIAEMBIX
(red1h, KaMEeHHBIH
YTOJIb, CITAHIBL, TOPD).
10 Xumus u ouonorus |1. Cnuprosas HeopraHuyeckue (Boaa u KomOunupoBanHs! (Pasnuyaior
OKCTPAKIIUA MHHepaJILHLIe COHI/I) u )21 YPOK. OPraHUYCCKUC U
xsopohuia u3 oprannyeckue (6eIKH, KUPHI, HEOpraHU4YeCKue

3eNeHBIX TUCThEB. JI.
1. OOHapy>xeHue
KHpa B CEMEHaX
[TOJICOJTHEYHHUKA U
rperKoro opexa. 2.
OOHapyKeHHe
A(UpHBIX Macen B
anebCUHOBOU
KOpOUKe. 3.
Oo6napyxeHune
KpaxMmaiia u 0enka
(KJIEHKOBHHBI) B
MIIIEHUYHOU MYKE.
Cemena

[MOJICOJTHCUHHKA,

YTJIeBOIbl, BATAMUHBI) BEIIECTBA.
[IpocTble U ClI0KHBIE BEIIECTBA, UX
[POJIb B KU3HEICATEIILHOCTH
OpPTraHU3MOB.

buosornueckas posib BOJBI B
PKUBOU KIIETKE.

®dotocuntes. Ponb xmnopoduia B
(doTocuHTe3E.

bromornveckoe 3HaYCHNUE )KUPOB,
0e1KoB, 3(UPHBIX Macel,
YTJIEBOJIOB M BATAMUHOB JISI
KH3HEIeATeIbHOCTH OPraHU3MOB.

BerecTBa. OOBICHSIOT
POJIb BOBI U
XJI0pOodHILIa JIIS KU3HU
YeI0BeKa.
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XapakTepucTuka

=]
S MarepuaJjibHo- OCHOBHBIX BU/10B
& OcHOBHoOE cojlep:KaHue TeMbl, TEPMUHBI
Ne| Jara | = Tema ypoka TeXHUYECKOe Tun ypoka JAeATeILHOCTH Mpumeyanus
. U NMOHATHUSA
5 ob0ecnevyenue, YMK OcBoeHnne npeaMeTHbIX
< 3HaHM
TPELKUN OpeX,
arnejabCUHOBAs
KOPOUYKa
11 Xumus u ouonorus |A. 1. KagectBennas  |[loHsATHE 0 KAUECTBEHHBIX KoMOMHUPOBaHHKI [3HAIOT Ka4eCTBEHHBIE
PEaKIKs Ha KUCIOPO. [peaKIMsIX KaK O PEaKIUsX, i1 ypok [peakly Ha KHCIIOPOJ,
2. KauecTBennas BOCIIPHHUMAEMBIX YIJIEKUCIIBII a3 U
PCaKIII Ha OPraHONENTHYECKH C TIOMOIIIBIO M3BCCTKOBYIO BOLLY.
TJIEKUCTIBIN Ta3. 3.
Y 3peHusi, ciyxa, OOOHSIHUS.
KauecTBeHHas N
AHanmuTH4YeCKuid YQPexT.
peakus Ha 0
M3BECTKOBYIO BOJLLY. MMpeacisicMoc BEIIECTBO U
UL TIporyckane [pEaKTHB Ha HETO. BO3MOXHOCTH
BBLIBIXAEMOTO M3MEHEHUS UX POJIU Ha
BO3/1yXa Uepes IIPOTHUBOIIOJIOKHYIO.
M3BECTKOBYIO BOJY.
Oo6napyxeHune
Kpaxmasa B
[POAYKTaxX MUTAHHS.
Pa3nen 2. Marematuka B xumnu (9 4)
12 OTHOCHUTENLHEIE VueOuuk, Taomuna  |[loHsiTHE 00 OTHOCUTENLHOMN KombuuupoBauus! |[aroT onpeaeneHue
aToMHas U «Ilepuonnueckas AQTOMHOM U MOJICKYJIAPHON Maccax |if ypok XUMUYECKOH (hopMyIIbl

MOJICKYJISIpHAA MAaCChL

CHUCTEMA XUMHNYCCKHUX

Ha OCHOBC BO,ZLOpOIIHOfI CAWHUIIBI.

BEIICCTBA,
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XapakTepucTuka

g MaTepHaJ’lbl—lO- OCHOBHBIX BU/10B
& OcHOBHoOE cojlep:KaHue TeMbl, TEPMUHBI
Ne| Jara | = Tema ypoka TeXHUYECKOe Tun ypoka JAeATeILHOCTH Mpumeyanus
. U NNOHATUA
5 obecniedenne, YMK OcBoeHHe NpeIMeTHBIX
= 3HAHUH
PJIEMEHTOB OrnpesenieHre OTHOCUTEIIbHON (hopMyJIMPOBKY 3aKOHA
MeHeneeBay ATOMHOMN MacChl XUMHYECKUX MOCTOSTHCTBA COCTaBa.
biemeHToB 1o tadnuie J. 1.
MenaeneeBa. Haxoxnenue
OTHOCHUTEIIBHOM MOJIEKYJIIPHOMN
Macchl I0 (popMyJie BEIIeCTBa Kak
CYMMBI OTHOCUTEJIbHBIX aTOMHBIX
MacC COCTaBJIAIONIUX BELIECTBO
XUMUUYECKUX DIJIEMEHTOB.
13 MaccoBas 10st VueOnuk, Tabmuua  [[IoHsITHE O MaccoBOM Jone KoMOuHMPOBaHHBI [BBIYUCIISIIOT MACCOBYIO
XUMHYCCKOT'O <<HepI/IOILI/I‘IeCKaH XUMHNYCCKOT'O 2JICMCHTA (W) B i YpPOK TOJIF0 XUMHUYECKOT O
JJICMCHTA B CJIOJKHOM [CHUCTEMA XUMUYECKUX |CJIOKHOM BCIICCTBE U €€ paCUCT 110 DJIEMEHTA B COEIMHEHNH
BEILIECCTBE 3JIEMEHTOB (dhopMyIie BelecTa.
MeneneeBay.
14 Uucteie BemectBa u |/, 1. Konnexmuu [TonsTHE O YMCTOM BeliecTBe U 0 [KomOuHupoBaHHbI | [IpUBOIAT MPUMEDEI YMCTHIX
CMeCH PasIMYHBIX BUMIOB  |cvecn. CMecH ra3000pasHble 1 ypok BELECTB U cMecen. JlaroT

MpaMopa U U3AEIIAN
(v WITFOCTparuit
W3JIeIHI) U3 HeTo.
Komnexkuust Heptu u
He(TenpoayKTOB.
Komnexnus
OBITOBBIX CMECEH

(KyTMHAPHBIX

(BO31yX, MPUPOJHBIN Ta3), KUIKHUE
(HedTb) U TBEpBIE (TOPHBIE
[OPO/JIbl, KyJTMHAPHBIE).

CMmecu TOMOreHHBIE U
reTeporeHHbIe.

XapaKTEPUCTUKY CMECEH.
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XapakTepucTuka

=]
S MarepuaJjibHo- OCHOBHBIX BU/10B
& OcHOBHoOE cojlep:KaHue TeMbl, TEPMUHBI
Ne| Jara | = Tema ypoka TeXHUYECKOe Tun ypoka JAeATeILHOCTH Mpumeyanus
. U NNOHATUA
5 ob0ecnevyenue, YMK OcBoeHnne npeaMeTHbIX
< 3HAHUH
cmeceii, CMC,
IaMITyHEH,
HAITMTKOB | JIp.).
15 OObemHas 10 JI. 1. [luarpamma  [[TonsTHE 06 06BeMHOI 1071€ () Komounuposanns! | [IpoBomsiT pacyeT o0bema
KOMIIOHEHTA Ia30BOH  |oG1eMHOT0 COCTABA |[KOMIOHEHTA FA30BOMH CMECHL it ypox KOMIIOHCHTA [a30BOH
CMECH. 9 CMECH TI0 ero 00BEMHOI
BO3/IyXa. 2. CocraB Bo3ayxa U IPUPOJAHOTO
n071€ 1 HA0O0POT.
Jlnarpamma raza. Pacuer o6bemMa KOMIIOHEHTA
00BEMHOr0 COCTaBa [ra30BOI CMECH TI0 €r0 00HEMHOIM
[IPUPOJHOIO rasa.  |goyie ¥ Ha00OPOT.
16 MaccoBas 10st 1. [Ipurorosnenne  ([loHATHE O MacCCOBOM JOJIE KoMOUHMpOBaHHBI {[IpOBOJAAT paCUET MACChI
BCIICCTBA B PACTBOPC. |KOHIEHTPAIMH C BeecTBa (W) B pacTBope. i ypoxK PAacTBOPEHHOT'O BELIECTBA
3a/laHHON MAcCOM U W \PacTROpHTEh U PACTBOPEHHOE 10 Macce pacTBopa U
PACTBOPEHHOTO BelecTBO. Pacuer macchl MacCcOBOH J0J1e
BEILECTBA.
. [PACTBOPEHHOTO BEIIECTBA IO Macce [PACTBOPEHHOTO BEIIECTBA
/. [Ipurorosnenue g
[pacTBOpa U MacCOBOM J[0Jie U Apyrue
pacTBOpa COJIH,
bacuer W it ompirer ¢ |PACTBOPEHHOTO BEWIECTBA M APYTHE MOIU(UKAITMOHHBIC
MOy eHHBIM MOIU(DHUKAITMOHHBIE PAaCUEThI C [pacyeTsl ¢
DacTBOpOM. HCTIOJIb30BAHMEM ATUX TTOHSATHH. HCTIOJIb30BAHUEM ATHX
MOHSTHM.
17 IIpakTHyeckas YueOnuk. PacTBop ¢ |[DKcriepuMEHTAIbHBIE OCHOBBI KOMIUIEKCHOTO  [3HAIOT, Kak 00paIiarbes ¢
paGora Ne3. 3alaHHOM MacCoBOM  |[xpumuu [IPUMEHEHUS XUMUYECKOHN NIOCYAOH 1

J10JIEH PACTBOPEHHOTO

HOBBIX 3HAHUU U

mabopaTOPHBIM
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XapakTepucTuka

g MaTepﬂaJ’leO- OCHOBHBIX BU/10B
Ne| Jlara | § Tema ypoka TeXHUYECKOe OcHoBHOE CONCPHAHUE TEMbI, TCPMHHLI Tun ypoka JAeATeILHOCTH Mpumeyanus
g' ob0ecnevyenue, YMK 1 HOHSITHA OcBoeHnne npeaMeTHbIX
< 3HAHUI
«IIpuroroBnenue BEIICCTBA. [IpaBuiia 6€30MacHOCTH MPHU paboTe|cocoO0B AeH- 000py10BaHHEM
pacTBOpa ¢ 3aJaHHO C €IKUMH, TOPIOYMMH U CTBHH
MAacCOBO J0JIei TOKCUYHBIMU BEIIECTBAMU.
PaCTBOPEHHOTO
BEILIECTBA.
18 MaccoBas n1oms /1. OGpa3siisl [loHsiTHE O YMCTOM BEIIECTBE U KomOunuposanus! [[IpoBOST pacyeT MacChl
puMecen BEILIECTB U npuMecH. MaccoBast 1015 TIpuMecH |[H YPOK OCHOBHOI'O BEIIECTBA I10
MaTEpUAJIOB, (w) B 0Opasiie HCXOTHOTO Macce BEIeCTBa,
COoACpIKaAInX BCIICCTBA. OcHoBHOE BEUICCTBO. COJCPpIKAIICTO
OIIPELIEIIEHHY IO Pacuet Macchl OCHOBHOTO BEIIIECTBA OIPEIEIIEHHYIO MaCCOBYIO
TOJTIO IPUMECEH. |0 Macce BEIIeCTBa, COAePKAIIETO TI0JTI0 TIpUMeECeit U IpyTue
OIIPELEIIEHHYIO MAaCCOBYIO OO MOIU(DUKAIIIOHHBIE
[pUMECEN U Ipyrue pAacYeThI C UCIOJIb30BAHUEM
MOIU(DHUKAITMOHHBIE PAaCUEThI C PTUX TTOHATHUH.
HCIOJIb30BAHUEM ATUX MOHSATHM.
19 Pemenne 3a1a4 u Vuebnuk, Tabmia  |[[ToAroToBKa K KOHTPOJIBHOM pab0Te[KOMILUIEKCHOTO [IpoBOAT pacyeTsl IO

YIPasKHEHUH 110
TEeMe
«MaremaTtudeckne
pacyeThl B XUMHUW»

«Ilepuoanueckas
CHUCTEMA XUMHYECKUX
JIEMEHTOB
MeHpaeaeeBay.

Nel.

[IPUMEHEHUS
HOBBIX 3HAHHUH U
CrI0CO0OB JeH-
CTBUH

N3YUYCHHBIM ITOHATUSIM.
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XapakTepucTuka

=]
S MarepuaJjibHo- OCHOBHBIX BH/I0OB
& OcHOBHoOE cojlep:KaHue TeMbl, TEPMUHBI
Ne| Jara | = Tema ypoka TeXHUYECKOe Tun ypoka JAeATeILHOCTH Mpumeyanus
. U NNOHATUA
5 ob0ecnevyenue, YMK OcBoeHnne npeaMeTHbIX
< 3HAHUH
20 KonTposibHast 3amaHusA-KapTOUYKH. |MaTeMaTHYeCKUE pacueThl B XUMUHU. MPOBEPKH, [IpoBoASIT MaTEeMaTUYCCKHUE
padora Nel OLIEHKH U pacyeTsl 10 XMMUYECKUM
«MaremaTudeckue Koppekimy 3HaHuii [(PopMyIam.
pPAcCYETHI B XUMUWN 1 CLIOCOGOB
nelcTBUI
Pa3nen 3. SAIBsenusi, npoucxoasimue ¢ Bemecrsamvu (11 u)
21 Pasnenenue cmeced. |1, 1. IlpocenBanne  ([lomsTue o pa3neneHnyu cMeceii u |[M3ydeHust HOBbIX  |XapakTepu3yloT u

CMECH MYKHU U
caxapHOro Tecka. 2.
Pazgenenue cmecu
[TOPOIITKOB CEPHI U
skenesa. 3. Pasnenenue
CMECH TTOPOIIIKOB
cepsl U Tecka. 4
PaznencHue cmecu
BOJbI 1
pPacTUTETHHOTO Macya
C IIOMOIIIBIO
JIEeTUTETLHOMN
BOPOHKH. 5.
Lentpudyruposanue.

ouncTKke BeniecTB. HekoTopeie
[poCTEeNIINEe CIOCOOBI pa3/ieeHUs
CMecel: MpOoCerBaHuE, pa3AelIeHHE
CMecei MOPOIIKOB JKeje3a U Cepbl,
OTCTauBaHUE, AEKaHTalINs,
[eHTpU(YTUPOBAHKE, PA3/ICICHHE C
[MOMOIIIbIO AEIIUTENHEHON BOPOHKH.

3HAHWUHI ¥ clI0cO00B
neiicTBUl . .

CpaBHUBAIOT CMECH.
Ha3sbiBaroT crocoObl UxX
PA31CJIICHHS.
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XapakTepucTuka

AKTUBHPOBAHHOTO
yris. 2 Cuniukarens u
€ro IpUMEHEeHHE B
OBITY U JIETKOH
[POMBILIJICHHOCTH. 3

[IpoTuBoras u ero

YTOJIb KaK BXKHEUITUI aicOpOeHT,
€ro HCIOJIb30BaHUE B OBITY, HA
[POU3BOJCTBE U BOEHHOM JIEJIE.

Y CTpOMCTBO NPOTUBOTa3a.

BCIIICCTB.

g MaTepHaJ’leO- OCHOBHBIX BU/10B
& OcHOBHoOE cojlep:KaHue TeMbl, TEPMUHBI
Ne| Jara | = Tema ypoka TeXHHYECKOe Tun ypoka JeATEeIbHOCTH Mpumeyanus
= obecniedenne, YMK 1 ORI OcBoeHHe NpeIMeTHBIX
Z 3HaHM
22 OuUIbTPOBAHUE. 1. 1. ®unsrposanue. (PUIBTPOBAHME B 1a0OPATOPHH, KomOunupoBanHs! |[IpuBOIAT IprMeEpPHI
JI. I3roroBiicHue 6BITy M Ha IIPOU3BOJCTBE. Ilousarue i YPOK HCIIOJIb30BaHUs
duabTpa u3 o guibTpare. (HUIBTPOBAHUS B KH3HU
(uIpTpOBATEHON CIIOBCKA.
OyMaru nim
OyMasKHOU can(eTKH.
/. 1. Usrorosnenue
MapJIeBbIX OBA30K
KaK CpelcTBa
VHIWUBUY JIbBHOU
3aLIUTHl B IEPUOA
PIUIEMHUY TPUIIIA. 2.
OrtcranBanue B3BecH
[OPOLIKA 111 YUCTKH
[TOCYZIbI B BOJIE U €€
IeKaHTaIHs.
23 A icopO1us. 1. 1. Ancop6uumonnsie|[lonsTHe 006 ancopOumu u KOMOUHUPOBaHHbIH [XapaKTEPH3yIOT
CBOMCTBA ajcopOeHTax. AKTUBUPOBAHHBI  [ypok a71cOpOLIMOHHBIE CBOICTBA
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XapakTepucTuka

TOKCHUYHBIMHU BCIICCTBAMMU.

BbIBOJGI U3 PE3YJILTATOB
IIPOBCACHHBIX XUMHWYCCKUX

=)
S MarepuaJjibHo- OCHOBHBIX BU/10B
& OcHOBHoOE cojlep:KaHue TeMbl, TEPMUHBI
Ne| Mara = Tema ypoka TeXHHUYECKOoe W OHSITHSI Tun ypoka JesITeIbHOCTH IIpumeuyanus
5 ob0ecnevyenue, YMK OcBoeHnne npeaMeTHbIX
2 3HaHM
YCTpPOUCTBO.
24 I[I/ICTI/IJIJIFIHI/UI. I[. 1. HonyquMe [[I/ICTI/IJ'IJ'IHI_II/IH KakK Iporecc KOMGI/IHHpOBaHHLIﬁ HpI/IBOILSIT IPpUMEPHI
NMCTUTNPOBAHHOU BbIZEICHNS BELIECTBA U3 XKUAKOM  |YPOK TUCTHIUISAIIAY KUJIKOCTEH.
BOADI € TIOMOIIBIO cMecu. JlMcTWIIIIMpoBaHHas BOAA U XapaKTepusyoT
1abopaTopHOI 6 KPUCTAJUTH3ALHIO 1
YCTAaHOBKH IJIs 00macTh €c HpHMeHeHHﬂ' BbITIApHUBAHKC.
leperoHKu Kpucrannuzanus wim
KUIIKOCTEN. 2. BbIITapuBaHue. Kpucrammsanusa u
Pasznenenue cMecu  [BBIIapHBaHUE B TabOpaTopuu
[ICpPMaHraHara u (xpucTamum3aTopsl U papdopoBbie
AMXpoOMaTa Kaaus JAIIKY JUIS BHITTAPUBAHUS) U
crioco6oM
[IPUPO/JIE.
KPUCTAILTN3ALIIH.
[leperonka Hedu.
Hedrenponykrsl. @pakuroHHas
[1EpErOHKa JKUIKOI0 BO3yXa.
25 IIpakTHyeckas YVueOHHK, cMecH, JKCNePpUMEHTAIbHbIE OCHOBBI KOMILIEKCHOT'O HaG:roaoT ¥ ONHUCBHIBAIOT
paGora Ne 4 XUMHYECKad IIOCYAA. [xuMUU [IPUMEHEHUS XUMHWYECKHUE PEAKLUU C
«Paznenenue cmeceit [IpaBuia 6e3omacHOCTH MpH padoTe|HOBBIX 3HAHUH U [TOMOIIBIO ECTECTBEHHOTO
C €/IKHMH, FOPIOUNMHU 1 CH90060‘E (pyccKoro, pOAHOTO) SI3bIKA U
JICUCTBHUU SA3bIKA XUMHH, JCIIA0T
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XapakTepucTuka

=]
S MarepuaJjibHo- OCHOBHBIX BU/10B
& OcHOBHoOE cojlep:KaHue TeMbl, TEPMUHBI
Ne| Jara | = Tema ypoka TeXHUYECKOe Tun ypoka JAeATeILHOCTH Mpumeyanus
. U NNOHATUA
5 ob0ecnevyenue, YMK OcBoeHne npegMeTHBIX
< 3HAHUH
DKCIIEPUMEHTOB
26 1 I[IpakTuyeckasn V4eOHMK, HOBapeHHas [JKCIePUMEHTAJbHbIE OCHOBBI KOMIUIEKCHOTO HabmronatoT 1 onuchIBaroT
pabora NeS «Ouncrka COJIb, XMUMHUYECKAS XHUMUU [IPUMEHECHUS XUMUYECKHAE PEAKIUU C
[IOBAPCHHOU COJIN».  [mocyna. [paBria Ge30MaCHOCTH MpH padoTe [HOBBIX 3HAHWM U |[TOMOIILIO €CTECTBEHHOIO
C €/IKHMH, FOPIOUHMHU 1 crioco60B (pycckoro, poAHOTO) SI3bIKA U
elcTBui s13bIKa XMMUH; JeIatoT
TOKCUYHBIMU BEIECTBAMU a > At
BBIBO/IbI U3 PE3YJILTATOB
[IPOBEJCHHBIX XMMUYCCKUX
PKCIIEPIMEHTOB
27 1 Xumnueckue peakiyu |1. 1. Bsaumoneicrue[IoHATHE 0 XUMHYECKON PEAKIIUU  [KOMOMHHPOBAHHBIH [3HAKOT 3aKOH COXPAHEHHUS
IOPOLIKOB JKeIe3a U YPOK MAacChl BELLIECTB

CepHI IIpH
HarpeBaHuM. 2.
[lomryuenue
YTJIEKUCIIOTO Ta3a
B3aNMMOJICHCTBHE
MpaMopa ¢ KUCIOTOH
1 OOHapYKEHHUE ero ¢
[IOMOILIBIO
N3BECTKOBOII BOJBI. 3.
Karanmutuueckoe

KakK IIpoIiecce MPEBPALIEHUs OJHUX
BEIIECTB B IpyrUe. Y CIOBUS
TEUEHUS U IPEKPALICHUS
XMMHYECKHUX PEAKIIUM.

26




Jara

KO0JI. 4aC0B

Tema ypoka

MarepuaJjibHo-
TeXHHIeCKoe
odecneuenune, YMK

OcHoOBHOe coJep:KaHNe TeMbl, TEPMHHBI
W MOHSATHS

Tun ypoka

XapakTepucTuka
OCHOBHBIX BH/IOB
esITeJIbHOCTH
OcBoeHne npegMeTHBIX
3HAHUI

IIpumeyanus

pa3noXeHne
[EPOKCHIa BOAOPOIa
(kxatamuzarop —
TMOKCH]] MapTaHIia).
4. depMeHTaTUBHOE
pa3ioxeHue
[EpPOKCHIa BOAOPOIa
C TMIOMOIIIBIO KaTaa3bl.
5. KucnorHsii
OTHETYIIUTENb, €TO
YCTPOHCTBO U
[PUHLMII ICHCTBHS.

28

[Ipu3Haku
XUMHYECKHUX PEAKIUH.

JI. 1. Peaknus
HEWTpalIn3alun
OKpAIIICHHOTO
(dheHondranenHoM
[pacTBOpa MEI0YH
KHCJIOTOH. 2.
Bsanmoneiictrue
[pacTBopa
repMaHTaHaTa u
TUXpOMATa KaJus

KaJIns C paCTBOpPOM

[Ipy3HaKu XMMUYECKUX PEAKIUN:
M3MEHEHUE 1[BETA, BBIAJICHUE
0CaJiKa, paCTBOPEHUE IOJIyYEHHOTO
0CaJKa, BBIICICHHE rasa.

YPOK

KOMOWHHPOBAHHBIN

HaseiBaroT npusHaku
XUMHYECKUX PEAKIIUH.
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Jara

KO0JI. 4aC0B

Tema ypoka

MarepuaJjibHo-
TeXHHIeCKoe
odecneuenune, YMK

OcHoOBHOe coJep:KaHNe TeMbl, TEPMHHBI
W MOHSATHS

Tun ypoka

XapakTepucTuka
OCHOBHBIX BH/IOB
esITeJIbHOCTH
OcBoeHnne npeaMeTHbIX
3HAHUI

IIpumeyanus

cyne¢uTa HaTpHs. 3.
[Tonyuenue ocanka
ruapokuaa meau (11)
WK THAPOKCHIA
enesa (111) peakueit
obmeHa. 4.
PacTBopeHue
[OJTyYCHHBIX OCAJKOB
HJIPOKCH]IOB
METaJUIOB B KHUCIIOTE.
5. [lonyyenue
YTJIEKHCIIOTO ra3a
B3alMO/I€IICTBUEM
pacTBOpa KapboHaTta
HATpHA C KUCIOTOM.
JI. M3yuenue
ycTpoiicTBa
3aKUTAKA U e
[IaMEHH.
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I[IpakTHyeckasn
padora Ne 6
«Koppo3sus
METaJIIIOBY

YueOHUK,
[pe3eHTaN
«Kopposus
METaJITIOB»

JKcnepuMeHTaTbHbIE OCHOBbBI
XUMHHU

[IpaBuia 6e30macHOCTH MPHU paboTe
C €IKUMHU, TOPIOYUMHU U

KOMILIEKCHOTO
[IPUMEHEHUS
HOBBIX 3HAHHUM U
CII0CO00B

Oobpartenue ¢ 1a00paTOPHBIM
000pyI0BaHUEM U
HarpeBaTelIbHBIMU PHOOpaMu
B COOTBETCTBHU C MIPABUIAMHU
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XapakTepucTuka

2
S MarepuaJjibHo- OCHOBHBIX BU/10B
& OcHOBHoOE cojlep:KaHue TeMbl, TEPMUHBI
Ne| Jara | = Tema ypoka TeXHUYECKOe Tun ypoka JAeATeILHOCTH Mpumeyanus
N U NMMOHATUSA
5 obecniedenne, YMK OcBoeHHe NpeIMeTHBIX
< 3HAHHI
TOKCHUYHBIMHU BEIlECTBaMHU. melcTBUH TEXHUKHU 0€30I1aCHOCTH.
Hab0roaeHue CBOMCTB
BEIICCTB U MPOUCXOISAIIHX C
HHUMU
SIBIICHUI
30 1  |O6o6menne n VueOHHK. [ToaroToBKa K KOHTPOIILHOI paboTe|Ypok 0bobmienus u  [[IpeararoT npeAcTaBiIeHUe
aKTyaJu3anus Ne2. KOPPEKIMH 3HAHHH  |HH(OPMALIMH [10 TEME
SHAHMI 10 TeMe «SIBNeHUs, TPOUCXOAIINE C
«SIBnenus, BEILIECTBAMMY B BUJC TaOJIHII,
cxXeM
IPOUCXOIAIIHNE C ’
OIIOPHOI'O KOHCIIEKTa, B TOM
BEIIICCTBAMU
qHCIIe C MPUMEHEHUEM
cpeacts UKT
31 1 KonTposbHas Kaprouku-3aganus.  |KOHTPOJIb 3HAHUI 11O TEME [POBEPKH, OLICHKU U |XapaKTEePU3yIOT XUMHUIECKUE

padora Ne2 no teme
«SABneums,
MTPOUCXOSIINE C
BEIIIECTBAMI.

(GIBJICHUA, ITPOUCXOOAIIHNE C
BCIICCTBAMU)).

KOpPPEKLIUU 3HAHUHN U
crioco0OB JeiicTBUI

[pEAKLUK, UX IIPU3HAKH.
[TpuBoASAT IPUMEPHI CIIOCOOOB
[pa3jieneHns cMecei.

Pa3znea 4. Pacckasbl mo xumum (3 4)
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XapakTepucTuka

=]
S MarepuaJjibHo- OCHOBHBIX BU/10B
& OcHOBHoOE cojlep:KaHue TeMbl, TEPMUHBI
Ne| Jara | = Tema ypoka TeXHUYECKOe Tun ypoka JAeATeILHOCTH Mpumeyanus
. U NNOHATUA
5 ob0ecnevyenue, YMK OcBoeHnne npeaMeTHbIX
5 3HAHUI
32 Moti TI0OUMBIi Y4eOHUK, HOpTpeThl, |[«Bblaaromuecs pycCcKkue ydeHsle-  |[npoBepkH, oleHKH |OMHCHIBAIOT OCHOBHBIC 3TAIIbI
VICHBIA-XUMUK [IpE3CHTALINH, XUMHUKA». O KU3HU U 1 KOPPEKITUH OTKPBITUN B XUMHUH U YICHBIX
COOOIIIEHHS. nesitenbHOCTH M.B. JIOMOHOCOBA,  |3Hanuii u criocoGor|CACTABIINX 3TH OTKPBITHS.
JI.1. Menneneesa, A.M. neifcTRui
byTtiieposa.
33 Moe mro6umoe [Ipe3enTanun, «Moe modruMoe XUMHUIECKOoe Ypoxk 3HAIOT HCTOPHIO OTKPBITHS,
XUMHUYCCKOC COO6I_LICHI/I$I. BCIICCTBO» 06 OTKPBITHH, HCCJICJOBAHUS [MOJIYYCHHWA U 3HAYCHUSA
BEIIECTBO. [MOJIyYECHUN U 3HAYECHUU OCHOBHBIX XUMHUYECKHUX
BBEIOPAHHOTO XUMHUYECKOTO BEILECTB.
BCIICCTBA.
34 Vccnenosanus B I[Ipesenranny, 3ammra [{ccnenoBaHus B 00JaCTH Ypok 3HAIOT UCTOPHUIO OTKPBITUS
00J1aCTH XUMHYIECKHIX IIPOCKTOB. XUMHUUECKITX peaKHHﬁ: HCCIIE0BAHUS XUMHUYCCKUX PCAKIINU.

[pEAKIIUA.

(dboTOCHHTES;

ropeHre ¥ Me/IJICHHOE OKUCIICHHE;
KOPPO3HsI METAJIOB M CITOCOOBI
3AIUTEI OT HEC, APYIrUc pCaKInu,
BBIOPAHHBIC YUAIIUMUCS.
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