MHHHUCTEPCTBO INPOCBEIEHUSA POCCUNCKON ®EJIEPAIIUNA
Ynpagsiaenue o0pazoBanusi M Hayku JIuneunkoii odaacTu

Otnea odpazoBanus I'psisuHckoro MmyHununajabHoro paiionaMbOyY COI c¢.CunsiBka

PACCMOTPEHO COI'JTACOBAHO YTBEPX/IEHO
pykoBoautens MO 3aMECTUTENb TUPEKTOPA JTAPEKTOP LIKOJIBI
3yb6apesa E.1. Kucenesa E.A 3BepeBa JI.B mpukaz Ne56 ot «30»

npotokon Nel ot «30» aprycra 2024, TPOTOKOI Nel ot «30» aBrycra 2024 r. aBrycra2024r.

Pabouas nporpaMmma Kypca BHEYPOUHOU 1eATeJIbHOCTH

aJg 7 Kjacca

~
[OKYMEHT MOAMNVCAH «BBeIleHI/Ie B XUMHNHN»
QNEKTPOHHOW
noarnnmcbrOo
Ha 2024-2025 yuyeOHblii 101
CepTudpmkar:
2602594E2BB6B943D17273FDBC5CFF03
Brnageneu: 3eepea Jliogmmna BanepbeBHa c.CuusiBka

HencteuteneH: ¢ 02.07.2024 no 25.09.2025




O. C. I'adpueasin, U. I'. Octpoymos u A. K. AxiieOnHuH
(34 4, 1 u B HexeI0)

IHosicHuTeNLHAA 3aNIUCKA

CTaTyC AOKYMEHTAa

Pabouas mporpaMmma BHeYpO4YHO# JesiTeJILHOCTH pa3padoTaHa Ha OCHOBE IPOrPaMMBbl MPOMEACBTUUYECKOTO Kypca XUMHUHU Ui 7 Kiacca
OCHOBHOM MIKOIBI «XuMHsi. BBoaHblil kypc. 7 kiaace» aBTopoB O. C. I'aopuensina, H. I'. OctpoymoBa u A. K. Axseoununa (IIporpamma
MPOIeeBTHYECKOTo Kypea «Xumust. BBogusrii kype. 7 kimace»/ O. C. I'abpuens, U. I'. Octpoymos, A. K. Axnebunus . - M.: JIpoda, 2007r.),

HcxonHbIMH JOKYMeHTaMU ISl COCTABJIeHUs pa0oyeii NporpaMMbl SIBUJIHChH:
- ®epnepanbHblil 3ak0H «O0 obpasoBanuu B PO» o1 29.12.2012 Ne 273-D3;

- ®enepanbubiii 3akod oT 01.12.2007 roga Ne 309 «O BHeceHMM U3MEHEHUU B OTAEIbHBIC 3aKOHOAATEIbHBIE akThl Poccuiickoi denepalu B 4acTu
M3MEHEHUS U CTPYKTYpsI ['ocynapcTBeHHOr0 00pa30BaTEIbHOTO CTAaHAAPTAN;

- [Ipukaz MO Poccun ot 5 mapta 2004 roga Ne 1089 «O6 yrBepkaeHuu penepanbHOro KOMIIOHEHTa TOCYAapCTBEHHBIX 00pa30BaTEeNbHBIX CTAH/IAPTOB
Ha4yaJIbHOTO OOIIET0, OCHOBHOT'O OOIIIET0 M cpeaHero (I0JIHOTro) o0mero oopa3oBaHus;

- [Ipukaz MO Poccun ot 9 mapra 2004 roga Ne 1312 «O6 yrBepxkaeHuu dheaepaibHOoro 6a3ucHOro y4eOHOro miaHa ¥ IPUMEPHBIX YU9eOHBIX IIaHOB
111 00pa3oBaTEeNbHBIX yupexkaeHuil Poccuiickoit denepanyn, peanu3yonmx MporpaMMbl 00IIEero 00pa3oBaHMUs;

- IlocranoBnenne [JaBHOrO TOCYIApCTBEHHOTO caHWTapHOro Bpada P® or 29.12.2010 Ne 189 «O6 yreepxkaennmn CanlluH 2.4.2.2821-10
«CaHUTapHO-3UAEMHOJIOTHUECKUE TPeOOBaHUS K YCIOBUSIM U OpraHU3alui 00y4eHHs B 00111€00pa30BaTEIbHBIX YUPEKICHUIX;

- IIpukaz MO Poccum ot 31.03.2014 Ne 253 «OO0 yrBepkaeHUH (enepaqbHOT0 MepeuHs y4eOHHKOB, PEKOMEHIYEeMbIX K HCIOJIb30BAaHHUIO TPU
peanu3anuy UMEIOIUX FOCyIapCTBEHHYIO aKKpeauTauio oopa3oBarenbHbeix mporpamm HOO, OO0 u COO».

OO0mas xapakrepucTuKa yueOHOro npeamera

I/I3VT~I€HI/I€ BBOAHOI'O Kypca XUMHH B 7 xi1acce HaIrpaBJICHO HA JOCTHKCHUC CICAYIONINX Heﬂeﬁ:
¢ MMOATOTOBUTH YHallIUXC K U3YYCHHUIO HOBOI'O yqe6H0r0 npeameTa,

¢ CO3aaTh MO3HABATCIbHYIO MOTHUBALIUIO K U3YUCHUIO HOBOI'O IMPEAMETA,

° C(bOpMI/IpOBaTB OpCAMCTHBIC 3HAHUWA, YMCHHUS W HABBIKH (B NEPBYIO OYCPCAb pPACUYCTHBIC U 3KCHepI/IMCHTaHBHLIC), Ha KOTOPBIC HEAOCTATOYHO
BPEMCHU IIpHU U3YYCHHU KypCa XUMHUU OCHOBHOI IIKOJIBI,

¢ IIOKa3aThb SAPKUEC, 3aHUMATCIIBHBIC, SMOITHOHAJIIBHO HACBIIICHHBIC SITU304bI CTAHOBJICHHUA U PAa3BUTUA HAYKU XHUMUU;
¢ MUHTCIpHUPOBATH 3HAHUA 110 IPpCAMETAM CCTCCTBCHHOI'O NUKJIA OCHOBHOM IIKOJIBI HA OCHOBE yqe6HOI>'I JAUCIUITIINHBI «XUMHA».



Kypc nponeneBTuku He mpenycMOTpeH (enepaibHbIM 0a3UCHBIM y4EOHBIM IUIAHOM, MO3TOMY B MPOTpaMME OTCYTCTBYIOT CBEACHMSI Kypca XMMHU,
MPEIyCMOTPEHHOTO (heiepaabHbIM KOMIIOHEHTOM rOCYAapCTBEHHOTO 00pa30BaTeILHOTO CTaHAApTa 0 XUMHH JISI OCHOBHOH IIIKOJIBI.

Kypc (COCTOUT M3 YEThIPEX YACTSH) PEIIACT CACAYIONINEC 3aadn:

[TepBas Tema — «XHUMHS B HEHTPE eCTECTBOZHAHUNM) —
1. MO3BOJIIET aKTyaJM3UPOBATh XMMHUUYECKHE 3HAHUS YYAIIUXCA, MMOJTYYEHHBIC Ha YPOKaxX NMPHUPOAOBEEHUs, OHoIoTHH, reorpadun, GU3UKU, 9TO
YMEHBIIUT IICUXOJIOTHYECKYIO HATPY3KY HA YYAIIMXCS C NOSBJICHUEM HOBOT'O IIPEAMETA.
2. cmocoOcTByeT (POPMUPOBAHUIO HIIEU 00 MHTETPUPYIOMICH POJIM XMMHUU B CHCTEME €CTECT-BEHHBIX HAyK, 3HAYUMOCTH ITOTO MpeaMera s
YCIIEIIHOTO OCBOEHHUSI €CTECTBEHHOHAYYHBIX JTUCLUIIINH.

Bropas tema — «MaTemMaTuKa B XUMHH» —
1. mO3BOJISIET COBEPIICHCTBOBATh YMEHHUsI, HEOOXOAMMBIC TIPU PEIICHUU XUMUYECKUX 33/1a4: YMEHHE BBIUUCIATh YacTh OT IEJI0Oro (MaccoBas J0Js
3JIEMEHTA B CJIOKHOM BEIIECTBE, MAacCOBasi U 00bEMHasl IO KOMIIOHEHTOB B CMECH, B TOM YHUCJIC U JIOJISI TIPUMECEH ).

TpeTpa Tema — «SIBJIeHUSA, TIPOUCXOASAIIME ¢ BelleCTBAMM» —
1. momonHseT CBeACHUS ydaluxcs 00 U3BECTHBIX UM (PU3MUYECKUX U XUMHYECKHUX SBJICHHSIX.

UYersepras tema — «Pacckaspl Mo XuMum» —

1.  cnocoOcTByeT (OPMHPOBAHHIO HAYYHBIX IPEJICTABICHUM 00 yUEHBIX-XUMHUKAX, YIUBUTEIBHOM MHpPE XHMHUH, OTKPBITHSX, pEakUusX MU
BELICCTBAX.
XuMHsT — Hayka JKcnepuMmeHTanbHasg. [lostomy B 7 Kiacce paccMaTpHUBAIOTCS TaKHE BaKHEHIINME METOHOJIOTHYECKHE IOHATHS, Kak

«OKCHEPUMEHT», «HAOJIOIEHUE, «U3MEPEHHUEY, «OMUCAHUEY, «MOJIETHUPOBAHUEY, «TUIIOTE3a), «BBIBOI.

s hopMupoBaHMS SKCIIEPUMEHTAIBHBIX YMEHUH ydalluxcs B MPOrpaMMe IpeayCMOTPEHbl HECIOKHBIE TI0 TEXHUKE BBIITOJIHEHHUS HKCIIEPUMEHTHI,
nabopaTOpHbIE OMBITHI U MpakTHUecKue paboThl. Taxke 3TON Lenu crnocoOCTBYET MPeTyCMOTPEHHBIM B Kypce JOMAIIHUM 3KCIIEPUMEHT, KOTOPBIH
MIOJIHOCTbIO COOTBETCTBYET TPEeOOBAHMSIM TEXHHUKH OE€30MACHOCTH M 00ECTeYMBaeT YIIEAIINE U3 MPAKTUKK OOyYeHHUs XHMHUU 3KCIIEpUMEHTAJIbHbIE
paboThI JJOHT'€TIOTHOTO (TIPOJOKUTENIEHOTO IO BPEMEHH ) XapaKkTepa.

N3ydyenue mnpensaraeMoro Kypca IpeaiycMaTpuBaeT UIMPOKOE HCIOIb30BaHUE AKTHUBHBIX (OpPM U METOJOB OOyUY€HHUsS: MOBBILIEHUE POJIU
CaMOCTOSITENIbHONH PabOThl yyaliuxcs B 0Oyd4eHUH (HampuMmep, MpPOBEJEHHE JOMAIIHEr0 XMMHUYECKOTO SKCIIEPUMEHTa), B TOM YHUCIie MOATrOTOBKA
COOOIIEHUH ISl YYeHUUECKUX KOHPEPEHLUH, 3aI1Ta IPOEKTOB, OOCYXAEHHUE PE3YIbTAaTOB JOMAIIHETO SKCIIEPUMEHTA.

Pabouas mporpamma mpeaycMaTpuBaeT pa3BUTHE TaKUX JIOTHUECKUX ONepaluii MBIIUICHHUS, KaK aHalu3 M CUHTE3, CpaBHEHHEe U 0000IIeHue,
BBIIBIDKEHUE U TIOATBEPKACHHUE UM ONPOBEPIKEHUE TUIIOTES U T. 1.
Brinonnenue npakTuyeckoi 4acTu paboueil mporpaMmbl IPETyCMOTPEHO B CIIEAYIONIEM 00beMe:



Buanbl gesiTeIbHOCTH Koa-Bo padot

[IpakTrueckue paboOTHI 6

[Tporpamma nocTpoeHa Ha OCHOBE MEKIIPEIMETHBIX CBSI3€H, IPEXk/Ie BCEro, ¢ KypcoM (GpU3UKH, OMOIOTHH, Teorpadun, MaTEeMaTUKH.

PaGouyas nporpaMma opueHTHPOBAHA HA McIoib3oBaHue YMK:

e Tabpuensa O. C., OctpoymoB U. I'., Axnebunun A. K. «Xumus. BBognbIi Kype. 7 Ki1acey»- ydeOHoe mocodue s yqamuxcs. - M.: Jlpoda,
2010 .

o Tabpuensa O.C., llumapeBa I''A. Xumusi: Metonuueckoe mocodue K MmpomneaeBTHIeckoMy Kypey «Xumus. Boansiii kype. 7 kmacey». - M.:
Hpoda, 2010 r. (npoepamma, memamuueckoe nianuposarue, peKkoOMeHOayuiL).
e Tabpuensn O.C., Hlunapesa I'.A. Xumus. Pabouas terpans. 7 kiacc. - M.: [Ipoda, 2010 r.

o Tabpuensn O.C., Akcénona U.B.. [Ipaktukym k yue6Homy nocobuto O.C. 'abpuensna u ap. «Xumus. Beogusiit kype. 7 kinace», — M.: Ipoda,
2010 r.

KonTposns 3a pe3ynbratamMu 00y4eHHs OCYIIECTBISETCS Yepe3 UCIONIb30BAHHUE CIEIYIOIMIMX METOOB: TEKYIIH{, HUTOTOBBIM.

[Tpu 5TOM HCIIONB3YIOTCS pa3NUyYHbIe (POPMBI KOHTPOJIA: MpakTU4eckas paboTa, caMocTosATenbHas paboTa, TeCT, YCTHBIM OMpPOC, MUCbMEHHAs
KOHTpOJIbHAs paboTa, 3aliuTa IpoeKTa 1 JIp.
Texywuii KOHmMpPOb OCYIIECTBIISIETCS C TOMOIIBIO cOOECeIOBaHMsI, TECTUPOBAHUS, HAOTIOACHUS B X0/I€ MPAKTUYECKUX paboT.
Temamuueckuii KOHTPOJIb OCYIIECTBIISIETCS TI0 3aBEPIICHUH TEMBI B (JOpME KOHTPOJIBHOTO TECTUPOBAHUS WIIH MUCHbMEHHON KOHTPOIHHOU padOTHI.

Hmozcoswiti KOHTPOJIb 3HAHUM ywalluxcsl Mpeamnosiaraer coOeceJoBaHWE WIM TecTupoBaHue (A depeHIupoBaHHOE) IO OCHOBHBIM BONpOCaM
M3Yy4EHHOI'0 MaTepuaa.

Mecto npeamMera B y‘leﬁHOM IJIaHe

CornacHo YTBCPKACHHOMY IIJIaHY IMIKOJIbI BHGyquHOfI ACATCIIBHOCTH HAa U3YYCHHUEC MPONCACBTUICCKOTIO KypCa XUMHUU OTBCACH 1yacs Heae/JI10, Ha

34 yueOHBIX 4YacoB B roj. PacrpeneneHue BpeMeHH, a TaKKe€ TEMbl 3aHATHH M DKCIEPHUMEHTAJIbHBIX PAOOT MOIHOCTHIO COXPAHEHBI COTJACHO
aBTOPCKOM mporpamme.

O01evyeoHbIe YMEHUSA, HABBIKH M CIIOCOOBI IeITeILHOCTH

Pabouast mporpamma mpemxycMarpuBaeT GOpMHUPOBAHUE Y YUAIIUXCS 7 Kilacca 00IMIey4eOHbIX YMEHUN U HABBIKOB, YHUBEPCAIBHBIX CIIOCOOOB
NESATEIbHOCTH U KITFOYEBBIX KOMIETEHITUH.



IIpenmosiaraemMblii pe3yJibTaT U3y4YeHHsI MIPOIEIEeBTHYECKOTI0 Kypca XumMuu 7 Kjacca
B pe3yabTare nzyueHus nponeaeBTHYECKOro Kypca XUMHH YYeHUK J0JIKeH
3HATh /IOHUMATH:

*  XUMUYECKYIO CUMBOJIUKY: 3HAKA HEKOTOPBIX XUMHUYCCKUX JIEMEHTOB, OPMYJIbI XUMHUUECKHX BEIICCTB U YPAaBHECHUS XUMHUYCCKUX PEAKIIN;

. Ga ICHEUUEe XUMUYECKUE NOHAMUA. XUMUSA, XUMUUYECKAE METOJbl U3YyYCHHS, XUMUYECKUN DJIEMEHT, aTOM, MUOH, MOJIEKYJA, OTHOCUTEIbHbIE
aTOMHasi ¥ MOJICKYJISIpHAs MacChl, MHHEpaJ, BEIIECTBO, KiIacCH(UKAIMs BEIICCTB, XMMHYECKas PEAKIUsA, KOPPO3HUs, KaTajau3aTopbl, HHIHOUTOPHI,
(bHJIBTpOBaHI/Ie, JUCTUILIALMA, aI[COp6L[I/I$I; OpFaHI/I‘ICCKaSI nu HeOpFaHI/I‘-IeCKaSI XUMU, yFJIeBOIIOpOI[bI, CHI/IpTBI, Kap60HOBLIC KHCJIOTHI, )KI/IpBI,
YIJICBOJIBI, OCITKU, KAYECTBCHHBIC PEAKIIUH;

*  OCHOBHbIE 3AKOHbL XUMUU: COXPAHCHHS MACCHI BEIIECTB, IIOCTOSTHCTBA COCTAaBa BEIIECTBA, IICPUOINICCKUI 3aKOH;

*  GajcHelluiUe 6EU4ECEA U MAMEPUATIbL: HEKOTOPhIC METAJUTbl M CIUIABBI, CEPHAs, COJITHAs, a30THAas M YKCYCHasl KUCJIOTBHI, IICJIOYH, aMMHUAK,
YKUPBI, MBI, TJIFOKO3a, caxapo3a, KpaxMal, KJeT4yaTka, 0einku, u3BectkoBas Bojaa, CMC;

yMeTb:
* Ha3bl6amb OTNEIIBHBIE XUMHUUYECKUE DJIIEMEHTHI, UX COCAUHEHMS; COCAUHEHUS] HEMETAJUIOB U METAJUIOB, U3YYEHHbIC OPraHUYECKUE COCAUHEHUS U
JPYrUe BEUIECTBA 110 TPUBUAIIBHON MJIM MEXIYHAPOIHON HOMEHKJIATYpE;

® onpedejmmb MPUHAJIC)KHOCTH BEHICCTB K OIPCACICHHBIM KJIaCCaM HECOPTAHNYCCKUX BCIICCTB,

* Xapakmepu3oeams >JIEMEHTHI MaJIbIX TIEPHOJIOB MO MX MOJIOKEHHUIO B mepuoandeckoit cucreme J[. 1. Menneneesa; oOume CBONCTBA METAJUIOB,
HEMETAJIOB, OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX U OPTaHUYECKUX COCAMHEHUI;

* 00BbsAACHAMD 3aBUCHUMOCTb CBOICTB BCIICCTB OT UX COCTaBa U CTPOCHUS, 3aBUCUMOCTb CKOPOCTHU XHUMHUYECKOH peaKkuuu OT Pa3INIHBIX q)aKTOpOB;

* 6bINOIHAMb XUMUICCKUN DKCTICPUMEHT 110 PACIIO3HABAHHUIO HEKOTOPBIX BEIIECTB; PACUEThI MO0 HAXOXKICHHUIO JIOJU BEIIECTBA B PaCTBOPE, JICMEHTA B
BEIIECTBE;

* NPo6OOUmMb CAMOCTOSITENIbHBIN MOMCK XUMUYECKOW HMHGOpPMAIMU C UCHOJIB30BAaHUEM PA3IUYHBIX HMCTOYHUKOB (HAYyYHO-TIOMYJSPHBIX H3AaHUM,
KOMIIBIOTEPHBIX 0a3 TaHHBIX, HHTEPHET-PECYPCOB);

HCIO0JIb30BATDH l'[pHOﬁpeTeHHbIe 3HAHUA U YMECHUSA B HpaKTH‘leCKOﬁ JeATeJIbHOCTH U MOBCETHEBHOM sKU3HM C LEJIbIO:
* 00BSICHEHUS XUMHUYECKHX HBHCHHﬁ, MMPpOUCXOAAIUX B IIPUPOJC, 6LITy " Ha IMPOU3BOACTBE,

® OIpCACIICHHA BOSMOKHOCTHU IMTPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX U OLICHKU UX HOCHC}ICTBHﬁ;
¢ OKOJIOTUYCCKU T'paMOTHOI'O TOBCACHUA B oxpyncaromeﬁ cpeac;



* 6e30MacHOro OOpaIleHUs C TOPIOYMMHU M TOKCUYHBIMH BELIECTBAMH, Ta00paTOPHBIM 000PYI0BaHHEM;
* IPUTOTOBJICHHS PACTBOPOB 3a/1aHHON KOHILIEHTPALMH B OBITY.

OcHoOBHOE coJep:xkaHue MPOrpaMMbl 0 XUMHH 7 KJace
(1 yac B He1e110)

I'nasa |. Xumus B neHtpe ecrectBo3Hanus (114acoB)

Xumusa kak yacmop ecmecmeosnanus. Ilpeomem xumuu

XHUMHSI — 4YacTh €CTECTBO3HAHMS. B3aMMOOTHOIIEHHS YenoBeKa U okpyxatomero mupa. [Ipeqmer xumun. dusnyeckue tena u Bemecrsa. CBoiicTBa
BelecTs. [I[ppuMeHeHne BeIecTB Ha OCHOBE UX CBOMCTB.

Haoénwoenue u 3kcnepumenm Kaxk memoowvl u3y4eHus ecCmecmeo3Hanus u Xumuu

Habnronenne kak OCHOBHOM METOJI MO3HAHUS OKPYKAIOIIEro MUpa. Y CIIOBUS NpoBeneHus HabmroaeHus. [ unoresza. DkcriepumenT. BeiBoa. Ctpoenue
wiamenu. Jlabopatopus u o6opyaoBaHue.

Mooenupoeanue

Mopnens, mogenupoBanue. OcoO0eHHOCTH MOAENUpOBaHUs B reorpaduu, ¢usuke, Ouonoruu. Moaenu B Ouonoruu. Mymnsoku. Mogenu B ¢usuke.
Onexrpodopras mamuna. ['eorpadudeckne Moaenr. XMMHYECKUE MOJICNN: TPEAMETHBIE (MOJICN aToMa, MOJIEKYJ, XHMUYECKUX U TPOMBIIIICHHBIX
MIPOU3BO/JICTB), 3HAKOBBIE, I CUMBOJIbHBIE (CUMBOJIBI 3JIEMEHTOB, (DOPMYIIbI BEIIECTB, yPAaBHEHUS PEaAKIIHIA).

Xumuueckue 3naxu u gpopmynot

XuMuyeckuil snemMeHT. XumMuueckue 3Haku. Mx obGo3naueHue, nmpousHolieHHe. Xumuueckue (Gopmyinbl BemecTB. [IpocThie U ClOKHBIE BEUIECTBA.
Wnnexcel u koappunmenTsl. KauecTBEHHBIN 1 KOJMYECTBEHHBIN COCTaB BEIIECTBA.

Xumus u puszuka

VYHuBepcanbHBIM XapakTep IOJOKEHUN MOJIEKYISIpHO-KUHETHYeCKoW Teopuu. IloHATHS «aToM», «Moyekyna», HoH». CTpoeHue BellecTBa.
Kpucrannmuueckoe cocrosHue BemiectBa. Kpucramumyeckue pemeTkn TBepabix BemecTtB. Juddysus. bpoyHoBckoe asmkenue. Bemecta
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHS.

Azpezammuple cocmoaHus eeuiecme

[TonsiTe 06 arperaTHOM cocTOsiHMM BemlecTBa. dusnueckue n xumuueckue siBaeHus. ['a3000pa3Hble, )KUIKKWE U TBEpAble BemiecTBa. AMopdHbIe
BELIECTBA.

Xumus u 2eozpagusn

("Tpoenue 3emnu: Aapo, MaHTHs, Kopa. JIutocdepa. MuHepassl v ropHbIe TOPoJibl. MarmaTHyeckie U 0caiouHble (HEOpraHMYeckre U OpraHndeckue,
B TOM YHCJI€ U TOPIOYHE) TTOPOJIBI.

Xumus u ouonocun

XUMUYECKHI cOCTaB )KMBOW KJIETKH: HEOpraHM4eckue (Bojia U MUHEPAJIbHBIE COJIM) U Oprannyeckue (OenKu, sKUpPbI, YTIIeBOIbl, BATAMUHBI) BEIE€CTBA.
buonoruyeckast poib BoJbl B kHMBOM KieTke. @orocunTe3. Xnopodpuui. buonorndeckoe 3HaueHne KHUpoB, OENKOB, 3PUPHBIX Maces, YIJIeBOJIOB U
BUTAMHUHOB JIJISl )KU3HEIEATEIIbHOCTH OPTraHU3MOB.

Kauecmeennwle peakyuu é xumuu

KauecTtBennsle peakiuu. Pacno3HaBaHMe BENIECTB C ITOMOINBK) KAUYE€CTBEHHBIX PEaKUWW. AHAIUTUYECKHHA cHUrHai. OnpenenseMoe BElEeCTBO U
pEaKTUB Ha HETO.



JTEMOHCTPAIIAN
° KOJ'IJ'ICKI_[I/IH PA3IUYHBIX IPEAMETOB UIIN (bOTOFpa(bI/Iﬁ npeaAMETOB U3 AJIFOMUHUA JJIA WIUIFOCTPAlu UACH «CBOWCTBA - IIPUMECHCHHUC)).

* YueOHOE 000pyA0BaHKE, UCTIOIB3YEMOE Ha YPOKaxX (PU3UKH, OMOJIOTHH, Teorpadul U XHMHUH.

* DnekTpodopHas MamuHa B AeiictBuu. ['eorpaduueckue mozaenu (rinodyc, kapra). buonmornueckue mMoaenu (MyJsKd OPraHOB M CHCTEM OpPraHOB
pacTeHui, )KUBOTHBIX U YeoBeKa). PU3MUECKUEe U XUMUYECKUE MOJIESIM aTOMOB, MOJIEKYJ BEIIECTB U KPUCTANIMYECKHUX PEIIETOK.

* O0beMHbIE U HIAPOCTEPKHEBBIE MOJICIH BOJIbI, YTIIEKUCIIOTO U CEPHUCTOTO ra30B, METaHa.

* O6pa31bl TBEPBIX BEHIECTB KPUCTAILTUYECKOTO CTPOEHUSI. MoieNn KPUCTAJUTMUECKUX PEHIeTOK.

*Bopa B Tpex arperatHbeIX COCTOSTHUSAX. KOJUIeKIHsI KpUCTAUNIMYECKUX U aMOP(HBIX BEIISCTB U U3JICIHIA U3 HUX.
* Komnekuust MuHepanoB (JIa3yputr, KOPYHI, XaIbKOMHUPUT, QIIIOOPUT, TAIUT).

* Komteknmst TOpHBIX TOpoA (TpaHUT, pa3IndHbIe (OPMBI KAIBIIUTA — MEJI, MPaMOp, U3BECTHSK).

* Komteknust TOprOYMX HUCKOMaemblX (HEPTh, KaMEHHBINA yroib, CIAHIBI, TOPD).

JEMOHCTPAIIMOHHBIE DOKCIIEPUMEHTbBI
* HayuHoe Habmto/ieHHe U ero onucanue. M3ydenne cTpoeHus miaMeHu.

° CHI/IpTOBaSI 9KCTPAKIUA XJ'IOpO(i)I/IJ'IJ'Ia N3 3CJICHBIX JIUCTHCB paCTeHHﬁ.
° «HepeHI/IBaHI/Ie» YIJICKUCIIOIO I'a3da B CTaKaH Ha YPABHOBCIHICHHBIX BECaX.
* KauecTBeHHast pCaKknus Ha KUCJIIOPOA. KauecTBenHnas peaKknuus Ha YFHCKI/ICHHﬁ ras.

JIABOPATOPHBIE OIIBITHI
* PacripocTpaHeHue 3ammaxa 0JIeKOJIOHa, IyXOB HIIH JIe30J0paHTa Kak mpoiecc aupdy3uu.

* Habmtoienue OpoyHOBCKOTO IBHKEHUS YaCTUUEK YEPHOM TYIIH MOJ MUKPOCKOIIOM.
» luddy3us nepMmaHraHara Kajius B )KeIaTHHE.
* O6Hapy>xeHue d3PUPHBIX Macell B alleIbCUHOBOM KOPOUKe.

° I/I3yquHe rpadviTa ¢ IOMOIbI0 YBECIIMYUTCIBHOI'O CTCKIIA.



* OnpenieneHue coiepkaHus BOAbl B paCTCHUHU.

* OGHapyKeHHe Macja B CEMEHax MOJICOTHEYHUKA U TPELKOT0 Opexa.

* OOHapy)XeHHE Kpaxmaja B MIIEHUIHON MyKe.

* BzaumoieiicTBre ackopOMHOBOM KUCIIOTHI ¢ HOJ0M (ompeseneHne ButamMuaa C B pa3IMuHBIX COKax).
* [IponyBaHMe BbIABIXAEMOIO BO3/IyXa Y€pe3 U3BECTKOBYIO BOJlY

*OOHapyXeHHE U3BECTKOBOM BOJbI CPEIU PA3INYHBIX BEILIECTB.
JAOMAIIHUE OIIBITHI
* I3roToBieHNE MOJIETIEN MOJIEKYJI XMMUYECKUX BemecTB u3 [lnactununa.

» Iucddysus caxapa B Boze.
* OTBITHI C IMTyCTOM 3aKPBITOH MIIACTUKOBON OYTHUIKOH.
* O0HapyXeHHEe KpaxMaja B MPOJTYKTaX MUATAHUS; SOJTIOKaX.

IIPAKTHYECKAA PABOTA M 1
3HaKOMCTBO ¢ Ja00paTOpHBIM 0060pynoBaHueM. [IpaBuiia TEXHUKU 0€30MMacCHOCTH.

IIPAKTHYECKAA PABOTA Ne 2
Habntonienue 3a ropsiieit cBe4oil. Y cTpoiicTBO U paboTa CHUPTOBKH.

I'nasa 11. MaTtemaTtuka B xumuu (9 4acon)

Ommuocumenvmuvie amoMHaA U MOJIEKYAAPHAA MACCHL

OtHocuTeNnbHAs aTOMHasi Macca 3JieMeHTa. MonekyispHas macca. OmnpejeneHne OTHOCUTEIHHOM aTOMHOW MacChl XMMHYECKHX JJIEMEHTOB IO
tabnuue JI. . MenneneeBa. HaxoxaeHre OTHOCUTENBHON MOJIEKYISIPHON Mac-Chl 10 (popMyJie BelecTBa Kak CYMMbI OTHOCUTEIBHBIX aTOMHBIX Macc,
COCTABJISIFOIITUX BEIIECTBO XUMHUUECKHUX JIEMEHTOB.

Maccoeasa 0ona 3nemenma 6 C0IHCHOM geuiecmee

[ToHsITHE O MAacCOBOM J0JI€ XUMHUIECKOTO dieMeHTa (W) B CIIOKHOM BEIECTBE U €€ pacueT 1o Gopmyite BemectBa. HaxoxaeHue GopMyIibl BelecTBa
10 3HAYEHHUSM MACCOBBIX JI0JIeH 00pa3yOIIUX €ro SJIEMEHTOB (71 IBYX4acOBOTO U3YUYCHHS Kypca).

Yucmule seuiecmea u cmecu

Uucteie BemecTBa. CMecu. ['eTeporeHnbie 1 roMOreHHbIe cMecH. ['a3000pa3Hbie (BO3AYX, MIPUPOAHBIN Ta3), xKuakue (HedTh), TBepble CMECH (TOPHBIE
MOPO/IbI, KyJTUHAPHBIE CMECH U CHHTETHYECKHE MOIOIIIHE CPEJICTBA).

Oobvemnasn oons zasza 6 cmecu



Omnpenenenne oovemMHON noau raza (¢) B cmecu. CoctaB arMoc(epHOTO BO3IyXa M MPUPOAHOro rasza. Pacyer oObema J0iM raza B CMECH IO €ro

o0beMy, 1 HA00OPOT.
Maccoeaa oona eewgecmea 6 pacmeope MaccoBasi n0Js BelecTBa (#>) B pactBope. Konnenrpauus. PactBoputens u pacTBOpEHHOE BELIECTBO.
Pacuet Macchl pacTBOPEHHOTO BEIIECTBA 10 Macce PacTBOpa U MacCOBOM JI0JI€ pACTBOPEHHOT'O BEILIECTBA.

Maccoeaa oona npumeceit
[TousiTie 0 4KMCTOM BeliecTBe W npumecd. MaccoBas mosst mpumecu (W) B oOpasiie ucxoaHoro BemiectBa. OCHOBHOE BellecTBO. Pacuer macchl

OCHOBHOI'0O B€UICCTBA 1O MACCC BCIICCTBA, COACPKAIICTO OIMPCACIICHHYIO MAaCCOBYIO OOJIHO HpI/IMeCCf/'I.

JAEMOHCTPALIUN
* Kosutekuus pa3mu4HbIX BUOB MpaMopa U U3AeNuil (MU WUTFOCTpaluil U3Aeuil) U3 Hero.

* CMech PEYHOTO M CaxapHOro MeCKa U UX pa3/elcHHe.

* Komiekuus Heptu 1 HeTenpoayKTOB.

* Komtekust ObITOBBIX cMmeceit (KynuHapHbix cmeceir, CMC, mamnyHel, HAamuTKOB U Ap.).

* luarpamma cocraBa atTMocepHoro Bo3ayxa. JluarpaMma cocraBa mpupoIHOTO Ta3a.

* Komnekrust « MuHepaibl ¥ TOPHBIE TOPOIbD» (00pa3Iibl BEIIECTB U MATEPHAIIOB, COJCPKAIIUX OMPEIEICHHYIO 00 IPUMecei).

JOMAIIHUE OIIBIThI
* 3y4yeHue cocTaBa HEKOTOPHIX OBITOBBIX M (papMalleBTUYECKUX MTPENapaToOB, COJIEPKALINX OMPEIEIICHHYIO 1010 IPUMECE.

IIPAKTHYECKAA PABOTA Ne 3
IIpurorosnenue pacTBopa ¢ 3aJaHHON MacCOBOM J10JI€M paCTBOPEHHOIO BELIECTBA.

Inasa l11. SiBsienns, npoucxoasinme ¢ BemecrBamu (11 yacoB)

Pa3zoenenue cmeceit
Crioco0Obl pazneneHus cMeceii M OYMCTKa BemecTB. HekoTopele mpocTeilire crnocoObl pa3iefieHHus CMECei: MPOCEMBAaHME, pa3JelieHHE CMecei

MIOPOIIKOB JK€JIe3a U Cephbl, OTCTahBaHME, JIEKaHTalMsi, LEHTPU(YrupoBaHUE, pa3eieHue ¢ TOMOIIbIO ASTUTEILHON BOPOHKH, (PMIBTPOBAHMUE.
OunpTpoBaHue B JabopaTopuu, ObITy M ma npousBojcTBe. [lonstue o dunbTpare. Ancopbuus. Ilonstue o0 ancopbuuu M aacopOeHTax.
AKTHBHPOBAaHHBIN YToJIb KaK BaKHEHUIIHNH afcopOeHT. Y cTpOoHCTBO MPOTHUBOrasa.
HAucmunnayun, unu nepeconka
Juctmnmsius (meperoHka) Kak mporece BhISIEHUS BeIeCTBa U3 KHUJIKOIM cMecH. JIUCTHIIIMpoBaHHAs BoJa U 00JIacTH €€ IPUMEHEHHUS.
Kpucrannuzanus wnu BbimapuBanue. Kpucrammmszanuss ¥ BblllapuBaHue B Jjaboparopuu (KpucTauiu3aTopsl U (GappopoBble YaLIKUA IS
BBIIIAPUBAHNA) U IPUPOJIE.
[leperonka nedgtu. Hedprenpoaykrsl. @pakiinoHHas eperoHKa >KUIKOr0 BO3ayXa.



Xumuueckue peakyuu. Ycnoeus npomekanus u nPEeKpaujeHuUA XuMu4ecKux peaxkyuil

XHWMHMUYECKHE PEaKIMU Kak IpOLECC MPEBpaAlICHUs OJHMX BEIIECTB B Apyrve. YCIOBUS NPOTEKaHUS M MPEKPAIIECHHUS XUMHUYECKHX pPEaKIUH.
ComnpukocHOBeHHE (KOHTAKT) BEIIeCTB, HarpeBanue. Karanuzarop. Uuruburop. YnpasieHue peakusiMi TOPEHUsI.

Ilpusznaku xumuueckux peakyuii

HpI/I3HaKI/I XUMHUYCCKUX peaKuHﬁ: N3MCHCHHUC IIBCTA, 06pa3013aH1/Ie ocCaJika, paCTBOPCHHUC ITOJIYUCHHOI'O OCAAKH, BBIACIICHUC I'a3ad, MOABJICHUC 3allaxa,
BBIJACIICHUEC WJIN ITOTJIOIICHUE TCIIJIOTHI.

JEMOHCTPAIIHN
* OuneTp HlotTa. Boponka broxuepa. YcranoBka i (GUIbTPOBAaHUS IO BAKYYMOM.

* PeciupatopHble Macku U MapJieBble NOBS3KU.
* [IpoTuBOTa3s u €ro yCTpomucTBO.
* Komnexnust «Hedts 1 HEQTEIPOTYKTH.

JEMOHCTPAIIMOHHBIE OKCIIEPUMEHTbBI
* Paznenenne cMecu MOpOILKa CEPHI U JKEJIE3HBIX OIUIIOK.

* Paznenenue cMecu IIOpoIIKa CEPhI U IICCKaA.

* Pazienenue cmecu BOABI M PACTUTENIBHOIO MACIIa ¢ TIOMOIIBIO IEIIUTEIbHON BOPOHKH.
e [TomyuyeHne AUCTUINIMPOBAHHOMN BOJIbI C TOMOIIBIO JIAOOPATOPHOUM YCTAHOBKH ISl IEPETOHKU KHUIKOCTEH.

* Pazniesienre cMecu mepMaHraHara u uxpomara Kajivs cioco0OoM KpUCTaITU3aluu.
* B3aumoeiicTBHe JKene3HbIX OMUIIOK U MOPOIIKa Cepbl IPU HarPEBAHUU.
*[TosmyueHue yriieKucioro raza B3auMoJIeiiCTBUEM MpaMopa ¢ KUCIOTOW U 00HapyKEHHE €ro ¢ MOMOIIbIO U3BECTKOBOM BOJIBI.

«Kartanutudeckoe pasiiokeHHe MepoKcHaa Bojopoja (karamusaTtop -nuokcua maprauia (1V)).
* OOHapyXeHHE PacTBOPA IIEIOYH C TIOMOIIBIO MHIMKATOpA.

* B3aumoieiicTBre pacTBOpa epMaHraHaTa Kajus U pacTBOpa AUXpoOMaTa Kajlusi C pacCTBOPOM CyJIb(pUTa HATPUSI.
* B3aumoieiicTBre pacTBOpa repMaHraHaTa Kajusi ¢ aCKOpOMHOBOW KHUCIOTOH.

* BzanMmoelictBue XJjiopuaa Kejie3a C JKEeITOM KpOBﬂHOf/'I COJIBIO U TUAPOKCUIOM HATpPUs.



* BzaumogeiictBue ruapokcua xenesa (1) ¢ pactBopom consiHO# KUCTOTHI.

JIABOPATOPHBIE OIIbITHI
* AncopOuus KyKypy3HbIMU MaJIOUKaMH [1apOB MMaxy4rX BEIIECTB.

* M3yueHue ycTpoiicTBa 3a)KUTANIKU U TUIAMEHHU.

JAOMAIIHHUE OIIBITHI
* Pazzienenre cMecu Cyxoro MOJIOKa M PEYHOTO IECKa.

* OTcTauBaHMe B3BECH MOPOIIKA ISl YUCTKU TOCY/IbI B BOJIE U €€ JIEKaHTALIUS.
* AncopOuns aKTHBHPOBAHHBIM YIJIEM KPaCSIIUX BEIIECTB MENCH-KOJbI.
* PacTtBOopenue B Bosie TabneTku acnupuna YIICA.

* IIpuroroBiieHNE U3BECTKOBOM BOJIbI U OIBITHI C HEM.
* Nzyuenue coctara CMC.

IIPAKTHYECKAA PABOTA Ne 4
BeIpammyBanue KpUCTauIoB CONU (JIOMALTHUNA SKCIIEPUMEHT).

IIPAKTHYECKAA PABOTA Ne 5
OuncTKa MOBapeHHOM COJIH.

ITPAKTHYECKAA PABOTA M 6
N3yuenue mporecca KOppo3uH xeses3a (JOMaIIHUN SKCIIEPUMEHT).

I'nasa V. Paccka3sbl no xumum (4uaca)
Yuenuueckaa xongpepenyusn
¢Brinaromuecs pycckue ydeHsle-XUMHKW». O ku3HM U jesrenbHoctd M. B. Jlomonocosa, [I. M. MenneneeBa, A. M. bytiepoa, apyrux

OTEYECTBEHHBIX U 3apyO0eKHBIX YUEHBIX (IO BHIOOPY yUaIuxcs).

Koukypc cooowenuit yuawguxcs
¢ Moe m100MMOe XUMHUYECKOE BemIecTBO». OO OTKPBITUH, MOTYYCHUH U 3HAYCHUH BHIOPAHHOTO XUMUYECKOT'O BEIIIeCTRA.



Konxkypc yuenuuecxkux npoexmoe (I10CBsAIICH U3YYCHUIO XUMUYCCKUX PEAKITUHN)
IIpakTuyeckne padoTbl

1) Ilpaktuyeckas pabora Nel. 3HakoMcTBO ¢ J1abopaTopHbiM oOopymoBanueM. IlpaBuina Texuuku Oe3omacHocTH. ['abpuensa O.C. «Xumus.
BBoanbIi Kypc. 7 Ki1ace»: yueOHoe mocooue 1j1s 001meoopa3oBaTesbHBIX yupexkaenuit. — M.: Jlpoda, 2010, cTp.14.

2) Ilpaxruueckas padora Ne2. HabromeHus 3a ropsiieii cBe4oil. YcrpoiictBo u padora ciuproBku. 'abpuensu O.C. «Xumus. BBoansrii kype. 7
KJIace»: yueOHoe mocooue ajist 001meo0pa3oBaTeNbHbIX yupexkaenuidt. — M.: JIpoda, 2010, cTp.

3) Ilpakruueckass pabora Ne3. IIpurorosieHne pacTBOpa ¢ 3aJaHHOM MaccoBO# qojicii pactBopénHoro BernectBa. ['abpuensa O.C. «Xumusl.
BBoauslii kype. 7 kitace»: yaeOHoe nmocodue aisi o0uieo0pa3oBareiabHbIX yupexaenuid. — M.: lpoda, 2010, ctp.77.

4) Tlpaktuueckas pabora Ne4. BeipaiuBanue KpucTaiioB coiu (momanrauii sxcrepument). ['abpuensa O.C. «Xumus. BBoaHbIi Kype. 7 Kiace»:
yuebHoe nocobue ist 001eoOpa3zoBaTeNbHbIX yupexkaeHuil. — M.: [Ipoda, 2010, ctp.

5) IlpakTtuueckas pabora Ne5. Oumcrka noBapeHHO# cosn. [aOpuensn O.C. «Xumwusa. BBomHblii kypc. 7 Kiacc»: yueOHOe mocoOue Juist
obmieobpa3zoBarenbHbIX yupexaeHuid. — M.: [Ipoda, 2010, ctp.96.

6) IlpakTuueckas padora Ne6. M3ydeHue mporecca KOppO3HH Kene3a (JOMAIIHUK dKCIIEpUMEHT). «XuMus. BBoaHbI Kypc. 7 Kiace»: ydeOHOe
nocodue /1711 001e00pazoBaTeabHbIX yupexaeHuil. — M.: JIpoga, 2010, ctp.

Oco0eHHOCTH NpenoaBaHus NMpeaMera B 7 Kjacce
B pabouyro mporpaMMy BHECEHO CIICyOIee H3MEHEHHE - J00aBiIcH | Jyac Ha M3y4YeHHE Kypca B KOHIIE TOJ[a B BHJIC 3aKTIOYUTEILHOTO 3aHATHS IS
MOJIBEJICHUSI UTOTOB T'OJla, TaK KaK aBTOpCKas MmporpamMma paccuuTaHa Ha 34 daca, a IpH W3Y4eHMH MaTepuaia | yac B HeJenro o0Ilee Ynuciao 4acoB
JOJDKHO COCTAaBIIATEH 354acoB.
TeMaTHyecKoe NJIAHUPOBAHUE 10 XUMMH, 7 KJaCC,
(1 yac B Hexea1o, Beero 34 yacos) YMK O.C. I'adopuensina

Ne Tema pazpena ITo nporpamme ITo paboueit ILp.
0. C. nporpamme
I'abpueasina
1 XuMus B IEHTPE 11 11 IT/p Nel,
€CTECTBO3HAHMSL. I1/p Ne2
2 MaremaTtuka B XUMUH. 9 9 IT/p Ne3




3 SBnenus, mpoucxosiue 11 11 IT/p Ned,
C BEIICCTBaMHU. IT/p Ne5,
IT/p Ne6

4 Pacckaspl o xumum. 3 3 -
Hroro: 34 34 I/p-6

KanennapHo-remaTuyeckoe nJiaHMpPOBaHUE
NporneaeBTHYECKOro Kypca «Xumus. BBoaubIi Kypc. 7 Kiaace»
O. C. I'adpueasin, U. I'. Octpoymos u A. K. AxiieOuHuH
(1 yac B Heme0 B TeueHHe roaa, 34 yacos)

Ne BBoauMble onopHbIEe XUMHYeCKHe OHATHS U IIpakTnyeckue n Oo6opynoBanne Hdara
ypo Tema ypoka npeacrasjenus. PopmupoBaHue JIa60paTOpPHBIE ONBITHI JomalHee 3axaHue
Ka cIenUATbHBIX HABBIKOB
I'JIABA I. XUMUSA B INEHTPE ECTECTBO3HAHMUA (11 yacos)
1 Hucmpyxmaoic EcrectBo3HaHne — kommiekc Hayk o npupoje: | J. Komnexnus pasHsix [Ipobupxu, 0Opa3ubt § 1. 7.09
no Th. (bu3MKH, XUMHHU, OMOJIOTHHU U Teorpaduu. HpEIMETOB, UIH BEIIIECTB I CocTaBUTh IPOCTON
XUMHs KaK 4acThb €CTECT- Ilos10kUTENBHOE U OTPULIATEIBHOE ¢dororpaduii nmpeamMeToB UCCIIeIOBaHUSA (HU3UY. wiaH § 1
Bo3HaHUs. [Ipenmer xumun BO3CHCTBHE YEJIOBEKA Ha MPHPOTY. U3 IIOMUHUS IS CBOWCTB
IIpenmer xumun. Tena u BemecTtBa. CBoiicTBa WJUTIOCTPALUU UAEU
BEIIIECTB KaK MX MHIUBHyaJbHbIEC IPU3HAKH. «cBoifcTBa —
CBoiicTBa BEIIECTB KaK OCHOBA UX IIPUMEHEHHUS | TIPUMEHEHHE)
2 HabmoneHne u 9KCIepUMEHT HabmoneHne kak OCHOBHOM METOJ TO3HAHUS . YueOHoe Cnuyku, COUPTOBKA, § 2. 14.09
KaK METOABI H3Y4YEHUs OKpY’KaIOIIero MUpa. Y CIIOBHsI IPOBEACHUS obopynoBaHue, CyXxoe roproyee IMoaroToBka K IpaxT.

€CTCCTBO3HAHUA U XUMHNHU

HaOmonenus. ['unoresa kax nperoioxKeHue,
00BsCHSIONIEE WM NPe/ICKa3bIBaloIee IpoTe-
KaHHe HaOJII01aeMOT0 SIBICHHS. DKCIIEPUMEHT.
JlaGoparopus. DKkCIepUMEHT Ta00PaTOPHBIN U
nmomMarrHui. Crioco0s! GUKCHPOBAHUS
pe3ynbTaToB skcniepumenta. CTpoeHue
IUIAMEHH CBEYH, CYXOT0 TOPIOYEro, CIIUPTOBKH

HCTIONB3yeMOe Ha ypOoKax
¢u3nku, ONOIOTHH,
reorpapuu U XUMHH.

3. Hayunoe
HaOIIIOICHUE U €T
onucanue. M3yuenue
CTpPOCHUS TUIAMCHU

pabore Ne 1 (c. 14).
HapucoBats 3HaKH,
0003HavaroNye NpaBuia
TEXHUKH 0€30IacHOCTH
IIpH BBITIOJTHEHUHN
XUMHNYCCKUX OIIBITOB




MNHucrpykrax [IpaBuna Texaukn 6e3omacHocTH pH padore B | IlpakTuyeckas [Ipobupxu, KOIOHI, OdopMuTh 0THET O 21.09
o Th. XuMHu4YecKkoM Kabuuete. JlabopaTtopHoe padora Ne 1. BOPOHKH, IIMIIMHIPEL, CTyIl | pabore.
IL.P. Ne 1. 3nakomcTBO C Ja- 000pynoBaHUE: YCTPOUCTBO, HA3HAUCHUE, Ka ¢ MECTUKOM, IToaroroBka k
00paTopHBIM 000PYIOBaHHEM. TIpUEMBI OOpaIIeHus ¢dapdoposas gamka st MIPAKTHIECCKOH
[IpaBuia TeXHUKH BEITIAPHBAHUS paboteNe2
6e3zomacHoCTH
HHucTpykTax Habmonenune. YcTpoicTBO CIUPTOBKH U I[IpakTHyeckasn CoupToBKa, CIIMIKH, IMoaroroska mo kmamoB | 28.09
no Th. npaBmiia 00palleHHs C HarpeBaTeIbHBIMH pa6ora Ne 2, JTy4u-Ka, CTEKJISTHHAs no remam: «M3 ucropun
I1.P.Ne2 npudopamu TpyOKa, haphoposas U300peTeH.
Habmonenne 3a ropsiueii ce- IJIaCTHHA 3MeKTpoHOpHOIA
4yoi. YCTpoiicTBO U paboTa MalluuHbly, «McTopus
CIMPTOBKH. HOSIBJICHUS TII00ycay
MonenmupoBaHue Monenu xak abCTparupoBaHHBIC KOTTHH . Onexrpodopuas mamuHa| [o0yc, kapTa, MyIsDKA § 3. 5.10
M3y94aeMbIX OOBEKTOB | IpoLeccoB. Moenu B JICHCTBUH. OpraHOB M CHCTEM OpPraHoB | Bbly4HTh CUMBOJIBI €
B pu3uKe. DIeKTpodopHas MAIINHA KaK I'eorpaduueckne Mogeny | pacTeHUH, )KUBOTHBIX H HazBaHuAmMH 10
abcTparupoBaHHasi MOJIEIb MOJIHHH. (r106YC, KapTa). buo- YyenoBeKa, MoJIeNn XUMHYECKHX IEMEHTOB
Mogenu B 6mosorun. buonornueckue JIOTHYECKUE MOIEIIH KPUCTAIUTMUECKUX (H, C, N, O, Na, Mg, Al,
MyJISDKU. Mozenu B XUMUU: MaTepUalbHble (MyJSKH OpPraHOB M CUCTEM | PELIETOK, MOJICKYJI Si, P,S)
(Mozienu aTOMOB, MOJIEKYJI, KPUCTAILJIOB, OpraHoOB pacTeHUH,
anmnaparoB M YCTAHOBOK) U 3HAKOBBIE JKUBOTHBIX U YEJIO BEKa).
(XMMHYecKue 3HaKH, XUMHIECKUE (POPMYIIBI duznveckue U XUMHUIECKHUE
Y XMMHYECKHE YPaBHEHNS) MOJIETTH aTOMOB, MOJIEKYJI
BE-IIIECTB U MX KpHCTall-
JMYECKUX PElIeTOK
XuMHUUYecKue 3HaKH U POpMyNbl | XUMUYECKUH 3JEMEHT. XUMH-9ECKHE 3HAKH. J. HlapocTep>kHEBbIE [MapocrepxHe-BbIe §4. 12.10
Xumnueckue popmyisl. Ix o6o3HaueHwe, MOJIEIIH BOJIBI, yTIIe- MOJIENTM MOJIEKYJT BelecTB, | JloMalIHuii OmbIT
MPOU3HOLIEHNE U HHPOPMAIHs, KOTOPYIO OHU KHCJIOTO ¥ CEPHHUCTOTO TUTACTHIINH, «M3roTos- nenue
HecyT. MHaekcsl u koa¢duuunents. [Ipocteie 1 | Ta30B, MeTaHa. [ICXD5 MoJIeNIeit MOJIEKYJI Be-
CIIOKHBIE BEIIECTBA J1O. Usrorosnenue MIECTB U3 IUIAC-TUIINHAY .
MOJEIIEN MOJIEKYJI Baiyu. cuMBOIIBEL U
XUMHUYECKHX BEIIECTB U3 Ha3BaH dyeMeH- ToB (Fe,
IUIACTUIIMHA Au, K, Ca, Cu, Hg, Pb,
Ag, Cl, Cr, Zn)
Xumus 1 pusnKa TToHsTHS «aTOM», «KMOJIEKYJTIa», KHOHY. J. Ob6pasibl TBEpABIX MOJIEIN KPUCT. PEIIETOK, § 5. 19.10
OCHOBHBIE TOJI0’KEHUS] ATOMHO- BEILIECTB KPUCTAJIIN- noptpetr M.B. JlomauHuit oneiT
MoJIeKyJIsipHOTO YueHus. Kpucrammueckoe YEeCKOT0 CTPOCHHSI. JlomoHOCOBa, BOJa B «dntdysus caxapa B

cocTosiHue BelecTa. Kpucramnudeckue
peLIeTKy TBepAbIX BeuecTs. Juddysus.
BpoyHoBckoe nBuKeHHE

Mopenu KpucTanim-
YECKUX PEIICTOK.

J3. Pacnipoctpanenue
3amaxa oJIeKOJIOHA, Ty-XOB
WIH AE€30J0paHTa
(nponecc muddysun).

CTakaHe, caxap,
TiepMaHraHatr Kajusi,
(I1akoH ¢ JyXamH WIu
J€3010paHT

Bozie», «duddysus
nepMaHraHata Kajius B
JKETATHHE)




JO. Iuddys3us caxapa B
Boze. Tuddysus nep-
MaHraHaTa Kajus B

KETaTHHE
8 ArperaTHble [onsiTue 06 arperatHoM coctosinuy BemectBa. | . Bona B Tpex [InactukoBas OyThIIKa, § 6. 26.10
COCTOSTHUSA I'azo00pasHeble, )KUIKUE U TBEP/bIC BEIIECTBA. arperaTHbIX COCTOSHUSIX. BECBI, Pa3HOBECHI, JIE], IToaroToBka KpaTKux
BEIIECTB Kpucrammmueckue u amop(HbIe TBEpAbIE TBepasle BelecTna. BOJA coo0LIeHNH 0 MUHe-
BemiecTBa. Pusnueckue u xumudeckue spieHus | J3J. «llepenusanue» panax. 3aganue 8(c. 41)
YTJIEKUCIIOTO ra3a B CTakaH
Ha ypaBHOBE- IICHHBIX
BECax.
JO. OnsIT ¢ mycToit
3aKpBITON MIACTUKOBOM
OyTBUIKOH
9 Xumus I'eonornueckoe cTpoeHHe MIAHETHI 3EMIIS: J. Konneknus Munepa- Komnneknust MunepaioB u §7. 9.11
u reorpadus SAIpO, MaHTHUs, IUTOC(hepa. DINEMEHTHBIH cocTaB | JIOB (JIA3ypHT, KOPYHI, TOPHBIX OPOA, TOPIOYNX Haiitu B cka3zax
reoJIOTHYECKUX COCTABHBIX YaCTEH IIIaHETHI. XaJBKOIHUPHT, (DIFOOPUT, UCKOIIaeMBbIX, JIyIa ILII.baxoBa «Mana-
MuHepaisl ¥ TOpHBIe TOpoisl. Marmatudeckue | ranut). Komnekuus XHUTOBAsI MIKATYJIKa» U
U 0CaJIouHbIe (OpraHudecKue u TOPHBIX NOPOA (TPaHUT, «KaMeHHBI IIBETOK»
HEopraHu4YecKue, B TOM YHCIIC U TOPIOYHE) pasznuuHbie GOPMBI Kallb OIMCaHNe MUHEPAJIOB
TOPOJIBI LUTa — MEJ, Mpamop,
n3BecTHIK). Komnexkmms
TOPIOYHX UCKOIIAEMBIX
(HeTH, KAMEHHBIH YTOJIb,
CITaHIIBI, TOPO).
JI. I3yuenue rpanura c
MOMOIIBIO YBEIHYH-
TEILHOTO CTEKJIa
10 Xumust 1 610JIOTUS XHUMHAYECKUHU COCTaB )KUBOW KIIETKU: J3.CruproBas CriupToBKa, CIIMYKH, § 8. 16.11
HeopraHuyeckue (Boja 1 MUHEpPaJIbHBIE COM) M | 3KCTPAKIHMA XJIopohuia CIHPT, TaOIHIIBI O JlomarHuit onbIT
opraHunde-ckue(OeNKu, HKUPBI, YrIIEeBOIbI, U3 3€JIEeHBIX JIUCTHEB CTPOCHUH XKUBBIX KIETOK, | «B3ammopelicTeue

BUTAMMHBI) BemlecTBa. IIpocThie U CII0XKHBIE
BEIIIECTBA, UX POJIb B )KU3HEACSITEIHHOCTH
opranu3MoB. brosoruyeckast poib BOJIbI B
XKHUBOH KieTke. PoTocunTes. Poib xnopodumia
B oTocuHTe3e. bronornyeckoe 3HaueHNE KH-
POB, OeNKOB, 3(UPHBIX MACEl, YIIIEBOJOB U
BUTAMMHOB JUIs XKU3HEJESITEIbHOCTH OPTaHU3-
MOB

pactenuii. KauecTBeHHas
peaxiust Ha OEJIOK.

JI. Onpenenenue
COJICPKaHUS BOJIBI B
pactenun. OOHapyxe- HHE
3(UPHBIX Macell B
aTneIIbCHHOBOW KOPKE.
OO6HapykeHre Maciia B
CEeMEHaX IMOJICOTHCYHHUKA U
TPEIKOTO Opexa.
OO6HapyxeHre Kpaxmaia B
MIIEHUYHON MYKe.

J1O. B3aumoelicTBre

¢bunbTpOBaNIBH OyMara,
ceMeHa MaCIMYHBIX
KyJbTYyp, MyKa, BOJa B
cTakaHe, MapJisi, Hox
CIIMPTOBBIH PacT BOp

aCKOpOWHOBOM KHCIIOTHI
¢ MoJioM (oTipesieNieHue
putamuHa C B
PAa3IHYHBIX COKAX)»




aCKOpOWHOBOMW KHUCIIOTHI C
HnoioM (OTpeeIcHIe
Butamuna C B pa3miyHbIX
COKax).

M. Tabnuma «KuBoTHas 1
pacTHUTeNbHAs KIETKa»

11 KauecTBeHHBIE peakuy B IlonATHE O KAYECTBEHHBIX peaKUAX KaK O J9J. KauecTBeHHas W3BecTkoBast Boja, §9. 23.11
XUMUH PCaKIMIX, BOCTIPHHUMACMBIX peaxIys Ha KHCIOPO/I. CTCKIIIHHAsI TPYOKa, JloMariHuit onbIT
OPraHOJICIITUYECKH C MIOMOIIBIO 3peHHMs, ciiyxa, | KauecTBeHHas peakius Ha | oOpa3Ilbl MHIIEBBIX «O06Hapyx)eHHe
00OHSIHUS. AHATUTHYCCKUH I PEKT. YIJICKHUCTBIH ras3. MPOAYKTOB, BOJIA, CIUYKH, | KpaxMaya B IPOIYKTax
OmnpenensieMoe BEUIECTBO U PEAKTUB Ha HETO. JI. [IponyBanue ny4rHa, Tabmuiia Oprasbl | MUTAHUS
Bo03MO0XHOCTh H3MECHEHUS UX POJIH HA BBIJIBIXaeMOTO BO3TyXa YYBCTB
TIPOTHBOTIOIOKHYIO. Yyepe3 U3BECTKOBYIO BOLY.
OO0HapyxeHHe
H3BECTKOBOH BOIBI CpEIU
Pa3IHYHBIX BEIIECTB.
J0O. ObHapyxeHue
KpaxMaia B IIPOIyKTax
TTUTAHM
I'nasa Il. MATEMATHUKA B XUMHWHU (9 yacoB)
12 OTHOCHUTEIbHBIC OTHOCHUTEIbHAS ATOMHAs Macca 3JIEMCHTA. . lIkana ob6vekmos T[ICXD, anroputm §10. 30.11
aTOMHAs U MOJIEKYJIsIpHAsI MounekynspHast Mmacca. OnpeneiaeHue (3aMOK — Yenosex, BBIUHCIICHHS Macc
Macchl OTHOCHUTENILHOM aTOMHON MacChl XUMHUYECKHUX yenoeex — 010K0, 1O10KO
anemeHToB 110 Tabute /1. 1. Menneneena. — gyceHuya, eyceHuya —
HaxosxaeHre 0THOCUTENBHON MOJIEKYJIIPHOM ameda, ameba — Oenok,
Macchl 1Mo (popmMyJie BeliecTBa KaKk CyMMBI oenox — JIHK, /[HK —
OTHOCHTEITEHBIX aTOMHBIX MACC, COCTABJISIIOIIUX | MOJEKYAd 800bl, MOLEKYId
BEIIECCTBO XUMHUCSCKHUX 3JIEMEHTOB 800bl — AMOM 8000p00a)
13 MaccoBast 10714 3JIEMEeHTa B IToHsTHE O MaCcCOBOM J0JIe XUMHUYECKOTO AJITOPUTM BBIYUCIICHUS §11. 7.12
CJIO’KHOM BEIECTBE anemMenTa (W) B CJIO)KHOM BEIIECTBE U €€ pacyer MacCOBOM JIOJH JIEMEHTA BoTIpoCH 4, 5 (c. 65)
o (hopMyJie BEMecTBa.
14 YucTble BEIIECTBA U CMECU ITonstue o unctom Bemiectse U 0 cMecu. Cmecu | . Kommexmms pasnuaneix | Kommekuuns pa3mimaHbIX §12. 14.12

ra3oo0pa3Hble (BO3AYX, IPUPOIHBIN Ta3), K-
kre (HedTh) U TBepbIe (TOPHBIE TTOPOEI,
KyauHapHble cmecu 1 CMC).

CMecH rOMOTeHHBIE U TeTepOTeHHbIE

BUJIOB MpaMopa U u3aeaui
(nm wTIoCTpanyiA
u3aenuii) u3 Hero. Cmechb
PEYHOTO U CaxapHOTO
mecka. Koynekius HepTu
7 He(pTenpOTyKTOB.
Komnexus ObITOBBIX
cMmecel (KyTMHapHBIX
cmeceit, CMC, mam

BHUJIOB BEIIECTB, CMECEH,
CMC

N3yuenue cocraBa
KYJIMHapHBIX CMECel 1o
STHKETKaM




MyHEH, HAITUTKOB | JIp.)

15 OOBeMHas 10Jis ra3a B CMECH [onsiTre 06 00beMHOI HoJIE () . Auarpamma coctasa AunropuT™ pewienus 3ana4, | § 13. 21.12
KOMITOHEHTa T'a30BOM CMECH. aTMOC(EpHOTO BO3ayXa. JuarpamMmsl CocraBieHue
CocraB Bo3ayxa U MPUPOJAHOTO Huarpamma cocraBa Jiuarpamm: cocTaB
raza. Pacuer o0beMa KOMIIOHEHTA MPUPOAHOTO Ta3a BJIBIXaeMOT0 U
ra30BOI CMECH 110 €r0 00BEMHON BBIIBIXAEMOI0 BO3yXa
JIoJie 1 Ha000poT
16 HUnempyxmaoice [NonsiTHE 0 MaccoBoii onte BermecTsa (W) B AITOPUTM BBIYHCIICHAS § 14. 28.12
no TE. MaccoBas nons pacTtBope. PacTBopuTens U pacTBOpEHHOE MaccoBoit nonu Bemectsa | [loarotoBka k
BEIIIECTBA B PACTBOpE BEIIeCTBO. PacueT Macchl pacCTBOPEHHOTO MpaKTHIecKoii padote Ne
BELIECTBA [10 Macce pacTBOpa U MacCOBOM JoJie 3 (c.77)
PacTBOPEHHOTO
BEIIECTBA U JPYTHE PACUEThl C HCIOJb-
30BaHUEM ATUX MMOHITUU
17 Uncmpyxkmaosic IIpakTnyeckasn [lInarenb, KOJIOBI, BECHI, Pacuetnslie 3anauu ¢
no Tbh. padora Ne 3. pPa3HOBECHI, CTaKaH, MEPH. | HUCIIOJIb30BAHUEM
[TpakTudeckas padbota UWIUHIP, COJIb, caxap, TIOHSTHS «MaccoBas
Ne 3. TlpurotoBieHue pacTBopa BOJIA, JIOTISL »
C 3aJJaHHOII MacCOBOM AoJeil
PacTBOPEHHOTO BEIIECTBA
18 MaccoBas noss npumecei IToHsiTHE O YMCTOM BELLECTBE U IPUMECH. J. Konnexuust Komnnekuust Munepaisl u § 15.
MaccoBas toiis mpuMecH (#>) B o0pasiie «MwuHepaIbl 1 TOpH. TOPH. IOPOBI, STUKETKH Wzydenue cocrara
HcXoAHOTo BemecTBa. OCHOBHOE BEMIECTRO. TTOPOJIBD». OT OBITOBBIX U HEKOTOPBIX OBITOBBIX U
PacueT Macchl OCHOBHOTO BEIIECTBA 0 Macce J0O. U3yuenne cocraBa (dapmManeBTHY. IIpenaparoB | (hapManeBTHUSCKHUX Tpe-
BEIIIECTBA, COJICPIKAIIETO ONPEICICHHYIO HEKOTOPBIX OBITOBBIX U MapaToB MO ITHKETKaM
MacCOBYIO JIOJIIO MPUMECEH, U PyTUe (bapManeBTHICCKUX
MOTU(DHKAIIMOHHBIC PACYCTHI C mpenapaTos,
WCTIOJIb30BaHUEM ITHUX TOHSATUH COJIepIKaIIX
OTIpEJICNIEHHYIO JI0JTI0
IIpUMeECEH, 110 UX ITHU-
KETKaM
19 Pewenue 3ana4 u ynpaxHeHui 3amaHus Ha KapTOIKax IToaroToBka K KOHTPOJIb-

1o Teme «MaTeMaTuka B
XUMHH»

Holi pabote Ne 1 o Teme
«MaremaTika B XUMHN




20 Pemenne 3agau mo reme NHnuBuayaapHbIC 3aaHUS
«MaremaTuka B XUMHN CamocTosiTeTbHAS Ha KapTOUYKax
padora
I'JTABA 11l. ABJEHUS, IPOUCXOIJAINUE C BEHIECTBAMM (11 yacos)
21 Pasnenenne cmecei. Crioco0bI pa3ziesieHHs: CMecel M OUMCTKa HD. Ilpoceusanue cmecu Boma, macno, myka, caxap, | §16
1. CrrocoOs1 pa3neneHus BeriecTB. HekoTopele mpocTentme crioco0s! MYKU U CAXAPHO20 NecKd. CHUTO, BOPOHKA (c. 83—=85). Nomamanit
cMmecer paszeNieHnsl CMecel: MPOCEUBaHNE, OT- Pazoenenue cmecu nopow- | nenuTenbHasi, CTAaKaHbI, omsIT «Pa3nenenne
CTauBaHUe, AEKAHTALHS U JIp. Ka cepbl U JCeNe3HbIX MIECOK, cepa, KeJIe3HbIe CMECH CyXOT0 MOJIOKa U
onunok. Pa3nenenue cMecu | ONUIKU PEYHOTO MECKay.
HIOPOILIKA CePHI U MECKa. IIpakTuyeckas padora
Pasnenenue cMecu BOABI U Ne 4. BeipamuBaHue
pacTUTENBLHOTO Macia ¢ KPUCTAJUIOB CONH (10~
MIOMOUIBIO ACIUTENb- HOU MaIllHUH SKCIIEPUMEHT)
BOPOHKH.
Llenmpugpyauposanue.
JO. Pazgenenne cmecu
CYXOT'0 MOJIOKA U PEYHOTO
TIecKa.
22 2. OunpTpoBaHUE dunpTpoBanue B 1abopaTopuH, OBITY U Ha 3. Qunvmposanue [ecok, Bona, puibpTp, §16

npousBoJcTBe. [loHsATHE O PUIBTpaTE

Pasnenenme cmecu BOAbI U
peyHOro Iecka.

J. ®unstp HloTTA.
Boposxka broxnepa. Ycra-
HOBKa 151 (QHIIbTPOBAHHUS
0J] BAKYYyMOM.
PecrmmpaTopHbIe MacKku 1
MapJIeBBIC TIOBSA3KH.

JI. Hz2omoenenue
00bIYHO20 U CKAA0UAMO20
Gunompos uz purbmpo
8aAIbHOU OyMazu uiu
OymasicHou canghemku.
HO. Uzeomoenenue
MApResvIX NOBA30K KAK
cpeocmea
UHOUBUOYATILHOU 3AUUMbI
6 nepuoo snudemuu
epunna.

OTcranBaHHe B3BECH
MTOPOIIIKA [T YHCTKU
MTOCY/IBI B BOJIC U €€

MapJisi, HOKHHULIBI, HUT-KH,
canderkn OyMakHbIe,
pecnupaTop, IPOTHBOra3

(c. 86—387). Usroromie-
HUE MapJIeBOM MOBSA3KU.
IIpennoxuts xox
skcnepuMenTa «OT-
CTaMBaHHUE B3BECH IIO-
poIIKa ISt YUCTKU TI0-
CYIbl U €€ JIEKaHTaLNsD».
IToaroTroBka 1oKIa10B
«McTopust BOSHUKHOBE-
HUS IPOTUBOTa3ay,
«H.JI. 3enuHCKMI»




JCKaHTal s

23 3. Ancopbuns [onsTre 00 ancopOmy u ancopOeHTaX. . Aocopbyuonnvie YT0Nb aKTHUBIPOBAHHBIN, §16(c.87 — 89). Momamr-
AKTHBUPOBaHHBIA yTOJb KaK BaKHEHIIINI ceoticmea P-p NENCHU-KOJBbIL, HUH ONBIT «Ancopouus
a/icopOeHT, €ro NCIOJIb30BaHNE B OBITY, HA aKmuUpPOBAHHO20 Y2l KyKypY3HbIE MTaTOYKH, aKTHBUPOBAHHBIM YIJIEM
IIPOM3BOJCTBE U B BOGHHOM JieJ€. Y CTpPOICTBO M. Ilpotusoras u ero OJIEKOJIOH, IPOTUBOIa3 KpacsLIUX BEIIECTB
POTUBOra3a YCTPONCTBO. HETICU- KOJBDY.

JO. AncopOuyst aKTH- «AncopOuust
BHUPOBAHHBIM YTJIEM Kpacsi- KyKypY3HBIMH MaJIOUKa-
IIMX BELIECTB HETCH- MU N1apOB MaXy4ux
KOJIbL. AnicopOnust BEIIECTBY
KyKypY3HBIMU HaJIOUKaMHU

I1apOB NaXy4HX BEIIECTB

24 Juctumnsius JUCTUIIISIMS KaK MPOLECC BBIIEICHUS 3. [Nonyuenune Y4eOHbIH TUCTHILIATOP, §17.

BEIIECTBA U3 KUIKOH CMECH. JUCTULITMPOBAHHOW BOJBI Komnexmus Hepts 1 Hed- | JomarmHuit onbIT
JuctunnmpoBaHHas Boaa U 00acTy ee C TTIOMOIIBIO TETIPOAYKTHI, TAOIHIIBI «O4ncTKa BOJIBD)
npuMeHeHus1. Kpucrammmsanys uim BeIIapy- nabopaTopHoi ycraHoBKH | [lepepabotka HedTH
Banue. Kpuctaymumsanus v BeIIapiBaHue B JUIS TIEPETOHKH
nabopaTopuu (KpUCTALTH3aTOpsl U haphopo- xKuakocteil. Pasnenenue
BbIC YAIIIKH JUIA BBIMApUBAHUA) U IPUPOJE. CMecH IlepMaHraHara u
[Neperonka e tu. HerenpoaykTsl. JUXpoMara Kajlust
@DpakIMOHHAas TePEeroHKa KUIKOT0 BO3AyXa crioco6oM
KpHCTaIIH3alHN.
. Komnekius «Hedts u
HEQTEIPOIYKTHD.
Karanu3zarop.
JO. Ouucmra 600bi
25 OO6cyxneHne pe3ynbTaToB Ortarnsl BBIPAIIMBaHNS KPUCTAIIOB COJIH. [ToaroroBka k mpaxkTuye-
paKkTHIecKoit paboThl Ne 4 « cKoif paborte Ne 5.
BripamiyBanue KpucTaaioB OuuncTka NoBapeHHON
COJIM» (TOMAITHUH OITBIT) coiu (c. 96)
26 Hucmpyxmaoic IIpakTHyeckas CrakaHbl, BOPOH Ka, IIpakTHyeckas padora
no Th. padora Ne 5. ¢wIbTp, J1a0. MITATHB, Ne 6.

[IpakTrueckas padora
Ne 5 «OuncTka moBapeHHOH
conm»

COJIb, MIECOK, (apdop.
YaIka, BOAa, CTEKII.
nanovKa

N3yuenue npouecca
KOPPO3HUH Kelie3a
(moManTHUH OITBIT)
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XUMHYECKHE PEaKIINH.
YcnoBus npoTeKkaHus 1
TpeKpaIeHIs
XUMHYECKUX

peakuuit

TlonsTHE 0 XMMUYECKOHM peaklnu Kak
MPOIIECCe MPEBPAICHUS OJTHAX BEIIECTB B
Ipyrre. Y CIOBHS T€UCHUS U IPEKPaIeHHAS
XUMUUYECKHUX PEaKIMM.

. YcrpoiictBo
KHCJIOTHOT'O
OTHETYIIUTEIS.

JD. «Bynkas Ha cTome».
BsaumoneiictBue
JKEJIE3HBIX OIHUJIOK U
MOPOIITKA CEePHI MPH Ha-
rpeBanuu. [loxyueHue
YIJIEKHUCIIOTO Ta3a
B3aUMO/ICHCTBHEM
MpaMmopa ¢ KHCJIOTOH u
oOHapy>KeHHE eTo ¢
THOMOIIIBIO U3BECTKOBOM
Boabl. KaTamurraeckoe
pa3ioKeHue mepoKcuIa
BOJIOpOJIa (KaTannu3aTop-
Juokcua Mapranmna V.

PacTBOpBI KHCIIOTHI,
H3BECTKOBOM BOJIBI,
Mpamop, JKele30, cepa,
acOecTHp. ceTka,

§18.

JlomarrHui OTBIT
«3roroBneHue
CaMOJEITFHOTO OTHETY-
LIATETIS »

28 [Ipu3HaKH XUMHUYECKUX [Ipu3naku xummdeckux peakiuid. O6pasosanue | 3. [lonyuenue ocadka VkcycHas Kuciora, coja, § 19.
peakui ocajika, BbIJICJICHHE ra3a, OsBICHHE 3amaxa, euopokcuoa meou (11) npoOupKH, o, Homanrauii onbiT «IIpu-
M3MeHe-HUe 11BETa, BBIICTICHUE UITH peakyueti oomena. CIMPTOBKA, CTEKJITHHBIH TOTOBJICHHUE JTUMOHAAY
MOTJIONEHHE TeTlIa. Bosrosnka noga. KYTIOJI, CIIMYKH, CIUPTOBKA
Brinenenue rasa us3
pacTBopa.
JI. Bzaumooeiicmaue
VKCYCHOU KUCTIOMbL C
numvegou coool
(euopoxapbonamom
Hampus). Yoanenue nsamen
om pacmeopa uooa.
HO. Ilpucomosnenue
JUMOHAOA
29 OO0cyxIeHHE Pe3yIbTaTOB [Iporuiecc Koppo3uu xenesa. ITonroToBUTH TOKIAABI HA
MpaKkTU4eckoii paboTsl Ne 6 YcnoBusl, BEI3BIBAIOIINE KOPPO3HIO JKENE3a. TeMy «Bplaaromuecs
«M3ydenue mporecca koppo3un | Bpexn, HaHOCUMBIH ITpoIieccoM KOPPO3UH pyccKre YIeHBIe-XUMUKNY)
xKele-3a» (JIOMaITHUN OTIBIT) HapOJHOMY XO3SIHCTBY. K KOH(epeHInn
30 O06001IeHNE U aKTyaJIN3aIns 3aaHus Ha KapTOIKaxX IToaroroBka K KOHTPOJIb-

3HaHUM 110 TeMe «SIBneHus, npo
HCXOJIAIINE C BEIIECTBAMI.
IToarotoBka

K KOHTPOJIbHO paboTe No2

HoWt pabote Ne2
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TloBTOpenue mo Teme
«SIBreHus, MPONCXOIAIINE C
BEIIIECTBAMI

WnauBunyanbHbIC 3aJaHAS
Ha KapTOYKax

TloaroToBUTH MPOEKTHI
Ha temy «VMccnenoBanus
XAMHYECKHUX PEaKIIH

I'/TABA IV. PACCKA3bI IO XUMHH (4 yaca)

32 YdeHndeckas KOHPEPEHIU Bxnaz, BHECEHHBIN PYCCKUMH yYEHBIMH — [optpets! yuensix M. B. (c. 111 -122)
«Bplparomuecs pycckue XUMUKaMU B pa3BUTHE XuMuu. Ku3Hb U JlomonocoBa, IToarotoButh
YUYECHBIE-XUMUKI. nestensHocTh M. B. JIomoHOCOBA, J .. Menneneera, A.M. coobienue «Moe Toou-
0 >KM3HU U IEATETLHOCTH M. 1. Menneneesna, Bbytneposa u ap. MO€ XUMUYECKOE
M. B. JlomoHocosa, 1. 1. A. M. Bytneposa BELIECTBOY.
MeHpeneena, (O6 oTkpbITHH, 11O~
A. M. bytneposa JTy4YEeHUH U 3HAYECHUHU

BBIOPAHHOTO XU-
MHYECKOTO BEIIECTBA)

33 Konkypc coobuiennii yqanmxcs | MHOrooOpasyue XMMHYECKHX BEILIECTB. Kanrn s (c. 123 —145)

«Moe mFo0IMOe XUMHUIECKOEe JOTIOTHUTEIBHOTO YTEHUSI | 3aBEpIINTH MPOSKTHI HA
BerecTBo». OO OTKPBITHH, TTO- 0 XMMUH, TIpe3eHTanmn o | Temy «VcciemoBaHus
JTyYeHUN W 3HAYCHUH BBI- XAIMHYECKHX BEIECTBAX XUMHYCCKHUX PEAKIIHI
OpaHHOTO XHMHUYECKOTO

BEIIIECTBA

34 KoHkypc y4eHMIeCKIX MPOEKTOB, BricTaBka pabor (c. 146 — 154)
HOCBﬂHleHHLIﬁ HUCCIICAOBAHUsIM B yyamuxcs
00JTIaCTH XUMUYECKHX PEaKITHHA

35 3axmouenue. toru uzyueHus 3agaHus XUMUYECKON

Kypca 3a ron. Xumudaeckas
BUKTOPHUHA

BUKTOPUHBI, KAPTOYKU,
JKETOHBI, TPU3bL




Y4eOHO-MeTOAMYECKOE H MATEPUATIbHO-TEXHHYECKOe oOecredeHue 00pa3oBaTeibHOI0 npoiecca

OcHoBHasi JiuTEepaTypa:

o Tabpuensa O. C., OctpoymoB U. I'., Axnebunnn A. K. «Xumusa. BBoaHblii Kypc. 7 kmace» .- ydebHoe mocobue mist ydamuxcs. - M.: [lpoda,
2010 .

o Tabpuensua O.C., lllunapesa I'.A. Xumus: Metogundeckoe mocodue K MPOINeAeBTHISCKOMY Kypey «Xumus. BBogHbINH Kypc. 7 Kmace». - M.:
Hpoda, 2010 r. (mporpamma, TeMaTHUECKOE IIAHUPOBAHUE, PEKOMEHIAIINHN ).
[ ]

JlonoJiHUTeIbHASA JINTEepaTypa:
1. Anmuk6eposa JI. 0. 3anumarensnas xumust: Kaura uist yaamumxcst, yaureneit u poaureneit. — M.: ACT-ITPECC, 1999.

2. Amuxoepona JI. FO., Pykk H. C. ITone3nas xumust: 3anaquu u ucropuu. — M.: Ipoda, 2005.

3. bynerueBa H. B. B mupe ko110, unu [ToromcTBO 071HOTO 1Y36Ips. / Xumus B mkone. — 1997, — Ne 3. —c¢. 70 —72.

4.T'ypeuu A. E., UcaeB /JI. A., [Tontak JI. C. ®uzuka. Xumus. 5—6 k1. Metoaundeckoe nocodbue. — M.: [poda, 1995.

5. 3aropckuii B. B. Orau notemnsie. ®deliepBepk: ucropus, Teopus, npaktuka. — M.: [llkona um. A. H. Konmoroposa «Camoo6pazoBanuey, 2000.

6.321HI/IM3TGJIBHI>IC OIIBITBI C BCHICCTBAMU BOKPYI' HAC: HWIUIIOCTPUPOBAHHOC rmocoodue AJid IIKOJBbHUKOB, HU3y4daromuX €CTCCTBO3HAHHE, XHUMMUIO,
sxonoruro/ABT. H. B. I'py3neBa, B. H. JIaB-poa, A. I'. Mypasses.- CI16.: Kpucmac, 2003.

7. Kamuu mupa. — M.: ABanra+, 2001.

8. Kpayzep b., ®pumanti M. - Xumus. JIabopatopusiit npaktukym. — M.: Xumus, 1995.

9. Ky3nenona H. E., IllatanoB M. A. OGy4yeHue Ha OCHOBE MeXIpeaAMeTHOI nHTerpanun. 8—9 xi1. — M.: Benrana-I'pag, 2005.
10. Xumus u obmectso: [lep. ¢ anrn. — M.: Mup, 1995.

11.Xumus. HnrepecHsle ypoku: / ABt.-coct. B. H. 'onosnep. — M.: HIIDHAC, 2005.

12. I rpemmutep I'. ., [Muayruna I'. A. lunaktndeckue urpsl npu o0ydennn xumun. — M.: [Ipoda, 2004.

13. B. A. Kpurman. Kawura s areHus 1o Heopranudeckoi xumuu:, M., I[Ipocsemenwne, 2003 T

14. Xuwmus B Tabnunax: A. E. Haconosa, M., Jlpoda, 2004 r

15. Xumus B popmynax: B. I'. IBanos, O. H. I'eBa. [{pocda, 2004 r

16. 111 Bompocos nmo xumuu amns Beex: [1. benem, B. [Tymnp, M., Ilpocsemmenne, 1994 r



17. Yto mel 3Haem o xumuu?: FO. H. Kykymkun, M., Beictias mkona, 1993 r

18. IIpoexTHas aesrenbHOCTh yu-cs. Xumus.: H. B. lupmmuna, Boarorpan, Yuurens, 2007 r

HNHTepHeT-pecypcebl:

http://him.1september.ru/ I'azera "Xumus" u caiit st yaurens "5 uay Ha ypok Xumun"
http://www.openclass.ru/ caiit oOpa3oBarenbHbIi OTKPBITHIN KI1acC

http://pedsovet.su/ caiit IleacoBet.py ( mpe3eHTaIu, pa3pabOTKH. ..)
http://www.zavuch.info/ caiit 3aBy4.undo

http://www.uroki.net/ Bce ms yumrens Ha caiiTe Y pOKH.HET
http://www.rusedu.ru/subcat_37.html apxuB yueOHbIX mporpamm u npeseHraimii PycEny
http://ru.wikipedia.org/wiki/3arnaBHas_ctpanuna Bukumnenus Ha pyCCKOM SI3bIKE
http://window.edu.ru/ Emunoe okuo J{ocTym k 00pa3oBaTeibHBIM pecypcam
http://festival.1september.ru/ ®dectuBans negaroruyeckux uaeid «OTKPBITHIH YPOK»
http://www.uchportal.ru/ Yuurensckuii mopran

http://www.spishy.ru/referat kosekuus pedeparoB A ydaruxcs

JlaGopaTopHoe o0opyaoBaHue
- OBIIEE U BCIOMOTI'ATEJIBHOE:
[lItaTuB 1a00paTOPHBIM XUMHUUECKUH,
Tatus 11 mpoOUpoK
[umnie! TUTENbHBbIE
Arnredyka MEIULIUHCKAS
Jlocka Juist CyIIKH J1JabopaTOpHON MOCY/IbI
Epuy 115t MbIThS TOCYZBI
[IepuaTtky pe3nHOBBIE
Becsl yueOHbIe ¢ pazHOBECaMu
KommiekT mocyzsl ¥ MpUHAJIEKHOCTEN 1711 pabOThl C MAIBIMKM KOJIMYECTBAMU BEILIECTB
CrnupToBka abopaTtopHast

-TIOCY/IA:
BOpOHKI/I, KOJ'I6LI, 6IOpCTKI/I, CTCKJIIHHBIC pr6KI/I U IIaJIOYKH, CTAaKaHBI, CTyHI(I/I C IICCTUKaMHU,
YJalIKn BI)IHapI/ITeJ'H)HBIe

-XUMHNYECKHUE PEAKTUBbI U MATEPUAJIBI:
Mertasibl 1 HEMETaJJIbl, OKCHJIbl METAJUIOB, TUAPOKCUABI, COIH, KUCIOThI, UHAUKATOPBI, TOPIOYast )KMJIKOCTh JJI1 CIUPTOBOK, OPraHUYECKHE BEUIECTBA
— HeoOxoaumble s BeimosHeHus /9, JI/O u I1/P


http://him.1september.ru/
http://www.openclass.ru/wiki-pages/30699
http://pedsovet.su/load/97
http://www.zavuch.info/
http://www.uroki.net/
http://www.rusedu.ru/subcat_37.html
http://ru.wikipedia.org/wiki/Заглавная_страница
http://window.edu.ru/
http://festival.1september.ru/
http://www.uchportal.ru/
http://www.spishy.ru/referat?PHPSESSID=e9q5bs0gqq0q24jma6ft8rr135

- OBBEKTBI HATYPAJILHBIE:
Konnexmuu ractmace, BOJIOKOH, METaJUIOB M UX CIUIaBOB, BUJIOB TOILJIMBA, Kay4YyKOB, MUHEPAJIbHBIX YIOOPEHUH, MUHEPAJIOB U TOPHBIX MOPOA

- TABJIMIIBI:
[TopTpeTbl y4eHBIX-XUMUKOB
KomruiexT Tabnui JeMOHCTPAIMOHHBIX 10 XUMHUU.
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