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IlosicHuTeILHAS 3aMUCKA

Craryc 10KyMeHTa

Pabouast nporpamma y4eGHOro kypca paspadorana Ha OCHOBe IIPOrpaMMBbl IIPOIEJEBTUUECKOI0 Kypca XMMHUH AJIs 7 Kjlacca OCHOBHOM ILIKOJIbI
«Xumus. BBoansblii kypc. 7 kiace» apropoB O. C. IN'aopuensina, U. I'. OctpoymoBa u A. K. Axneounnna ([Iporpamma nponeaeBTHYECKOTO Kypca
«Xumusi. BBonnsiit kype. 7 kmacey/ O. C. I'abpuensin, U. I'. Octpoymos, A. K. Axnebunun . - M.: lpoda, 2007r.),

Peanuzanus nporpaMMbl 00ecrieunBacTCss HOPMATHBHBIMM JOKYMEHTAMU
®enepanbHbIM 3aK0HOM «O0 o0pazoBanuu B Poccuiickoit @enepaunn» ot 29.12.2012 ., Ne273.

2. ®enepanbHBIM [OCYIapCcTBEHHBIM 00pa30BaTeNbHBIM CTAaHIAPTOM CpenHero (MOJHOTo) oOmiero oO0pa3oBaHMS, YTBEPKICHHBIM IPUKA30M
MunuctepctBa oOpa3oBanus U Hayku Poccuiickoit @enepanuu ot 17 mast 2012 . Ne 431;

3. Konnenmueit npenogaBanusi yaeOHBIM PEAMETOM « XUMHs» B 00pa3oBaTeIbHBIX opranu3aimsx Poccuiickoit deneparum, peam3yonnx 0CHOBHBIE
001e00pa3oBaTeIbHBIE IPOTPAMMBI, YTBEPKACHHOH Ha 3acenanun Komernn Munucrepcera npocsemiennst Poccun ot 03.12.2019.

4. OOIl COO MAOY MCOIINel umenu B. P. I'macko nirt. Moroiityii 3a6aifkaabCKoro Kpasi.

[Tpukazom MunucrepctBa npoceemenus PO ot 20 mas 2020 roga Ne 254 «DenepanpHblii IepedeHb YI€OHUKOB, PEKOMEHJOBAHHBIX MUHUCTEPCTBOM

obpazoBanus 1 Hayku Poccuiickoit denepanyy K UCIOIB30BAaHUIO B 00Pa30BaTEIILHOM MPOIIECCE.

=

o

O0mas xapakTepucTHKa y4eOHOro npeamera
N3ydeHne BBOJIHOTO Kypca XMMHUH B 7 KJIacCe HAIIPaBJIEHO Ha TOCTHKEHHUE CICAYIOIIMNX LeJIeii:

¢ IMOATOTOBUTH YUYAIIUXCA K U3YYCHHUIO HOBOI'O yqe6Horo mpeamMeTa;
¢ CO3JAaTh MMO3HAaBATCJIbHYIO MOTHUBAIIUIO K U3YYCHHUIO HOBOI'O IIPEAMETA,
® C(bOpMI/IpOBaTb MNPpEAMCTHBIC 3HAHW, YMCHHU U HABBIKA (B TNICPBYIO OUCPCb PACUCTHLIC U BKCHepI/IMeHTaHBHHe), Ha KOTOPBIC HCAOCTATOYHO

¢ BPpEMCHHU IIpU U3YUCHUUN KypCa XUMUU OCHOBHOM IIKOJIBI;

¢ [IOKa3aTh APKUEC, 3aHUMATCIIbHBIC, SMOIIMOHAJIBHO HACBIIICHHBIC 3ITU30/bl CTAHOBJICHUS U PA3BUTHA HAYKU XUMHUH,

¢ UHTCIPpHUPOBATH 3HAHUA 110 IpCAMETAM CCTCCTBCHHOT'O IIUKJIA OCHOBHOH IIIKOJIBI HA OCHOBE yqe6H0171 JUCHUILIMHBI « XHUMUI».
Kpr MMpoONCACBTUKN HC MPCAYCMOTPCH (I)C,Z[epaJ'ILHLIM 0a3MCHBIM y‘Ie6HBIM IJIaHOM, IMO3TOMY B IIporpaMme OTCYTCTBYHOT CBCACHHA KypCa XHWMUHU,
npeaAyCMOTPECHHOTI'O (beﬂepaHLHLIM KOMIIOHCHTOM T'OCYJapCTBCHHOTO O6p8.30BaTeJ'IBHOFO CTaHJdapTa 1o XuMUHn JJid OCHOBHOM IIIKOJIEL.



Kypc (cocrout u3 yetbipex yacTeil) pelaeT Cleayrole 3a1aqu:

[TepBast Tema — «XMMHUA B LIEHTPe eCTECTBO3HAHU> —
1. TMO3BOJSET aKTyaIM3UPOBATh XMMHUYCCKUE 3HAHUS YUYAIIMXCs, MOJIydCHHBIC HAa ypOKaxX MPUPOIOBEICHHS, OWUOJOTUH, reorpaduu, U3UKH, YTO
YMEHBIIUT MICUXOJOTHYECKYIO0 HATPY3KY Ha yYallUXCA C MOSIBJICHUEM HOBOTO IIPEAMETA.
2. crocoOCTBYeT (POPMHUPOBAHUIO HJIEH 00 UHTETPUPYIOIICH POJIM XUMUH B CHCTEME €CTECT-BeHHBIX HAYK, 3HAYMMOCTH 3TOTO TIPEMETA IS YCIICITHOTO
OCBOCHHS €CTECTBEHHOHAYYHBIX JUCIHUIUINH.

Bropas tema — «MaremMaTuka B XUMUM» —
1. TO3BOJISIET COBEPIICHCTBOBATH YMEHUs, HEOOXOIUMBIE MPH PEHICHUH XMMHUYECKUX 3a]a4: YMEHUE BBIUMCISATH YacTh OT IEJoro (MaccoBas IO
3JIEeMEHTAa B CJIOKHOM BEIIECTBE, MACCOBasi U 00bEMHasl 10 KOMIOHEHTOB B CMECH, B TOM YHUCJIE U JIOJISI TIPUMECEH ).

Tpetbs Tema — «SIBJIeHHs, IpoUCXOasiIMeE ¢ BelleCTBAMM) —
1. MOTONHSET CBEIEHUS YJaluXcsi 00 M3BECTHBIX UM (PU3HUECKUX U XUMUYECKUX SIBJICHUSX.

UYetrBepras TeMma — «Paccka3bl 10 XMMUN» —
1. cmocoGcTByeT OPMHUPOBAHHUIO HAYUHBIX MPEACTABICHUI 00 yUEHBIX-XUMHKAX, YIUBUTCITHHOM MUPE XUMHUH, OTKPBITHSIX, PEAKIIUIX U BEIIECTBAX.

Xumusg — Hayka JkcrepuMmeHTanbHas. [loaromy B 7 Kiacce paccMaTpuBalOTCA TaKHe BaKHEHIIME METOJI0JIOTMYECKHWE MOHATHSA, Kak
«OKCIIEPUMEHT», «HAOIIO/ICHUEY, «KU3MEPEHUEY», «OTHCAHUEY, «MOJEIUPOBAHHE), «THUIIOTE3a», «BBIBO.

Jis opmMupoBaHusl SKCIEPUMEHTAIbHBIX YMEHUN y4allMXCsi B MpOrpamMme MPedyCMOTPEHBI HECJOXKHBIE M0 TEXHUKE BBIMOJHEHHUS SKCIEPUMEHTHI,
Ja00paTOPHBIC OMBITHI M MpaKTHUUeCKHe padoThl. Takke 3TOW IeTu CIocOOCTBYET MPEIYCMOTPEHHBIM B Kypce MOMAITHUN SKCIEPUMEHT, KOTOPBIN
MOJIHOCTBIO COOTBETCTBYET TPEOOBAHUSAM TEXHUKU 0€30MaCHOCTH M 00eCreUrBaeT yleAIne U3 MPaKTUKK 00y4eHUs XUMUU SKCIIEpUMEHTANIbHbBIE PaOOThI
JIOHTeTIOAHOTO (TIPOAOIKUTEIBHOTO IO BPEMEHH) XapaKTepa.

W3ydenue mnpemnaraeMoro Kypca NpeaycMaTpHBaeT IIMPOKOE HCIOJb30BaHHWE AKTUBHBIX (OPM U METOJIOB OOY4YEeHHMs: MOBBIIMICHHE POJIHU
CaMOCTOSITENIBHOM paboThl ydamuxcs B 0OydeHUU (HampuMep, MPOBEACHHE NOMAIIHEr0 XUMHUYECKOrO SKCIIEPUMEHTa), B TOM YHCJIE MOJArOTOBKA
COOOILIEHUH Ml YYeHMUECKUX KOH(pEpEeHIUH, 3aI1Ta IPOEKTOB, 00CYkIeHNE PEe3yIbTAaTOB IOMAIIHETO YKCIIEPUMEHTA.

PaGouas mporpaMmMa mpemycMaTpUBaeT pa3BUTHE TAKUX JIOTMUECKUX OIepalii MBIILICHUS, KaK aHallu3 U CUHTE3, CpaBHEHUE U 000OIIeHHE,
BBIJIBM)KCHUE U TIOTBEPKICHHIE WM OIIPOBEP)KEHUE TUIIOTE3 U T. [I.

Brinonnenue npakTuyeckoit yacTu pabodeil mporpaMMbl MPEAyCMOTPEHO B CIEAYIOIIEM 00beMe:

Buanl gesateabHOCTH KoJu-Bo patdort
[IpakTnyeckue pabOTHI 6
KoHTponbsHbIe paboThI 2

HporpaMMa MOCTPOCHA HAa OCHOBC MCKIIPCIMETHBIX CBH3€I>1, mpeKKAC BCCro, C KypComM (I)I/ISI/IKI/I, 6I/IOJ'IOFI/II/I, reorpa(bm/[, MaTeMaTuKu.



Paboyas mporpamma opreHTHpOBaHa Ha ucojb3oBanne YMK:
e Tabpuensu O. C., Ocrtpoymos U. I'., Axnebunun A. K. «Xumus. BBoansiii kypc. 7 kimace»- ydueOHoe nocobue ais yyamuxcs. - M.: Jlpoda, 2010
r.

o Tabpuensan O.C., llunapesa I'.A. Xumus: Metoanueckoe mocodue K nponeaeBTHIecKomMy Kypcy «Xumus. BBoanbiit kype. 7 kiace». - M.: Jlpoda,
2010 r. (npoepamma, memamuueckoe niaHUPOBAHUE, PEKOMEHOAYULL).
e Tabpuensn O.C., Hlunapesa ['.A. Xumus. Pabouas tetpans. 7 kinacc. - M.: Ipoda, 2010 r.

o Tadpuensn O.C., Akcénosa W.B.. [Ipaktukym k yuednomy nocoouro O.C. I'abpuensina u np. «Xumusa. Beoasslit kype. 7 kmace», — M.: Jlpoda,
2010 T.

KonTposs 3a pe3yiapraTaMu 00ydeHHs OCYIIECTBISIETCS Yepe3 MCIIOJIb30BaHNE CIICAYIOIINX METOIOB: TEKYIIHA, UTOTOBBIH.

[Ipu 3TOM HCHONB3yIOTCA pa3iuuHble GOPMBI KOHTPOJIS: MpakTH4eckas paboTa, caMocTosATeldbHas paboTa, TECT, YCTHBIH ONpOC, MUChMEHHast
KOHTpOJIbHAs paboTa, 3aIInTa MPoeKTa H Jp.
Texywuti KOHMpoIb OCYIIECTBIISIETCS C TTIOMOIIBIO COOECe0BaHMs, TECTUPOBAHMSI, HAOTIOICHUS B X0JI¢ TIPAKTUIECKUX PadOT.
Temamuyeckuti KOHTPOJb OCYIIECTBIISETCS MO 3aBEPLUICHUHN TEMbI B JOPME KOHTPOJIBHOTO TECTUPOBAHUS I MUCbMEHHOU KOHTPOJIBHOM pabOTHI.
Hmo2coeswiti KOHTPOJIb 3HAHUHN yJaIIUXCs PEAnoaracT cooeceoBaHue Wi TecTupoBanue (udepeHIMpoBaHHOE) M0 OCHOBHBIM BOTIPOCAaM U3YUYE€HHOTO
Marepuana.

MecTo npeamera B y4eOHOM IJIaHe
CornacHo yTBepXACHHOMY Y4eOHOMY IUIaHY IIKOJIBI HA U3Y4EHHUE MPOTMEIEeBTUYECKOTO Kypca XUMUHU OTBe/ieH 1 yac B HeleI10, T03ToMy pabouast
nmporpaMma paspadorana MHOU Ha 35 y4yeOHBIX 4acoB B roj. B paGouyio mporpaMmy BHECEHO CleAylollee u3MeHeHne - no0aBieH 1 yac Ha u3yueHue
Kypca B KOHIIE I'0Jia B BHJIE€ 3aKIIOUUTEIBHOIO 3aHATHUS Ul MOJBEJCHHUS] UTOTOB roja, Tak Kak aBTOpCKas ImporpaMMa paccuuTaHa Ha 34 yaca, a mpu
M3y4YeHUHU Marepuasiia 1 yac B HeZento OO0Ilee YUCIIO YacoB JIOJDKHO COCTaBJIATH 354acoB. PacmpeneneHue BpeMeHH, a TakKe TEMbl 3aHATUNA U
AKCIEPUMEHTAJIbHBIX pa0dO0T MOJHOCTHIO COXPAHEHBI COTJIACHO aBTOPCKOI MporpamMme.

O01meyyeoHLIe YMEHN, HABLIKH M CIIOCOOBI IeITeJILHOCTH

PaGouas mporpamma npenycMaTpuBaeT GOpMHUpPOBaHUE y yUalIUXcs 7 Kjacca oOIiey4eOHbIX YMEHUN U HABBIKOB, YHUBEPCAIbHBIX CIOCOOOB
NEATENBbHOCTH U KIHOUYEBBIX KOMIETEHIHH.

IIpeanmoJiaraeMselil pe3yabTaT H3y4YeHHs NPONEIeBTHYECKOI0 Kypca XMMHUH 7 KJiacca
B pesyJibTaTe H3y4eHHs NPONEAEBTHYECKOr0 Kypca XHMHUH YYE€HHK J0JIKEH
3HATH /IIOHUMATh:
*  XUMUYECKYI0 CUMGOIUKY: 3HAKU HEKOTOPBIX XUMHUUECKUX AJIEMEHTOB, (POPMYJIbI XUMUYECKUX BEIIECTB U YPABHEHUS XUMUUECKUX PEAKIINML;



*  GadiCHellue XumuiyecKue NOHAMUA . XUMUs, XAMHUYECKUE METO/Ibl U3YUEHUS, XUMUYECKHUI 3JIEMEHT, aTOM, MOH, MOJIEKYJIA, OTHOCUTEIbHBIE aTOMHAsI
Y MOJICKYJISIpHAsi MacChl, MUHEpaJI, BEIIECTBO, KIIACCH(PHUKALINS BEIIECTB, XUMHUECKas PeaKLus, KOPPO3Us, KaTaJu3aTopbl, HHTHOUTOPEI, (HIIb TPOBAHNE,
JAUCTHUILIIISILMA, aIICOp6III/I$I; OpFaHI/I‘-IeCKaﬂ u HeopFaHI/I‘-ICCKaSI XHUMMUA, yTJIeBOI[OpOI[I)I, CHI/IpTI)I, Kap6OHOBI)I€ KHCJIOTHI, )I(I/IpI)I, yTJIeBOI[I)I, 66JIKI/I,
KAa4CCTBCHHBIC peaKHI/II/I;

*  OCHOG6HbIE 3AKOHbL XUMUU: COXPAHEHUS MACCHI BEIIECTB, IOCTOSHCTBA COCTaBa BEIIECTBA, TICPUOTUNICCKHIN 3aK0H;

*  GajcHelwue Geulecmed U Mamepuaibl: HEKOTOPbIe METAUTBI U CIJIaBBI, CEpHAs, COJISTHAS, a30THASI U YKCYCHAsl KHCJIOTHI, IIEJIOYH, aMMHUAK, >KHPBI,
MBbLJIa, TJII0K03a, caxapo3a, KpaxMal, KjeT4yaTka, 0emku, u3BectkoBas Boja, CMC;

yMeTh:

* Ha3bl6AMb OTJCIHHBIC XUMUYECKHUE DJIEMEHTHI, X COSAMHEHUS; COSAMHEHUSI HEMETAIJIOB U METAJUIOB, U3yYCHHBIC OPraHUYECKUE COSAMHEHHS U APYTHe
BEIIECTBA MO TPUBUAIBHON WJIM MEXYHAPOIHON HOMEHKIIATYPE;

* onpedensamp MPUHAJICKHOCTD BEIIECTB K ONPECIICHHBIM KJIacCaM HEOPraHMYECKUX BEIIECTB;

* Xapakmepu3o6ams >IEMCHTHI MaJIbIX TIEPHUOJIOB IO UX IMOJOXKEHHIO B Tepuoanueckoi cucreme JI. M. Mennmeneesa; oOmiue CBOWCTBAa METAJJIOB,
HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTAHMYECKUX U OPTaHUYECKUX COCTMHCHUI;

* 00BACHAMb 3aBUCUMOCTD CBOMCTB BEILIECTB OT WX COCTaBa M CTPOEHUS, 3aBUCUMOCTh CKOPOCTH XUMUYECKOM PeakIui OT pa3InYHbIX (PAKTOPOB;

* 8bINONHAMB XUMUUECKUN SKCIIEPUMEHT MO PAcHO3HaBaHUIO HEKOTOPHIX BEIIECTB; PACUEThl MO HAXOXIECHUIO JIOJIM BEIIECTBa B pacTBOpE, DJIEMEHTA B
BEIIECTBE;

* npo6oOums CaMOCTOSITENIbHBIM MOUCK XMUMHUYECKON HHGPOpPMAIMU C MCIOJb30BAHHEM pA3IMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX HW3JIaHUH,
KOMIBIOTEPHBIX 0a3 JaHHBIX, HHTEPHET-PECYPCOB);

HCI0JIL30BATH NPHOOpPeTEeHHbIE 3HAHUSA U YMEHHS B IPAKTHYECKOH /1esiTeJIbHOCTH M MOBCEJHEBHOM KU3HHU C LeJbIO0:

* 00BSICHEHUS XUMHUUYECKUX SBJICHUH, MPOUCXOAAIIUX B IPUPOJE, OBITY U Ha IPOU3BOJICTBE;

* OIpeIeIeHNs] BOBMOKHOCTHU MPOTEKAHUSI XUMUYECKHUX MPEBPAIICHHI B Pa3JIMYHBIX YCIOBHIX U OLIEHKU UX MOCIEICTBUM;

* SKOJIOTHYECKH I'PaMOTHOIO MOBEACHUS B OKpYKAIOIIeH cpee;

* 0e30macHOro oOpalleHus ¢ TOPIOYUMHU U TOKCUYHBIMU BELIECTBAMH, J1a00paTOPHBIM 000PYA0BAHUEM;

* IPUTOTOBIICHUS PACTBOPOB 3aJaHHOW KOHIIEHTPAIIUU B OBITY.

OcHoBHoOe coJiep:kaHue MPOrPaMMBbI 10 XUMHUHM 7 KJIace
(1 yac B He1eJII0)
I'nasa |. Xumus B uentpe ecrectpo3nanus (114yacoB)
Xumusa kak wacmp ecmecmeosnanus. Ilpeomem xumuu
XUMHSI — 4YacTh €CTECTBO3HAaHMS. B3anMOOTHOLIEHUS 4enoBeka M OKpyxkarwouiero mupa. [Ipeamer xumuun. @usndeckue tena u BeniectBa. CBOMCTBa
BelecTB. [I[puMeHeHne BelecTB Ha OCHOBE UX CBOMCTB.
Habniooenue u sxcnepumenm Kaxk memoovl U3y4eHus eCmecmeo3Hanus u Xumuu



HaGnronenne kak OCHOBHOM METOJ TIO3HAHUSI OKPYXKAIOIIET0 MHpa. YCIOBHs MpoBelneHHUs HaOmoaeHus. [ unoresza. DkcrnepumenT. BeiBoa. Crpoenue
wiamenn. Jlaboparopust 1 000pyI0BaHUE.

Mooenuposanue

Mopens, monenupoBanue. OCOOCHHOCTH MOJENUpOBaHUS B reorpaduu, ¢usuke, Ouosormu. Mogenu B Oumonormu. Mymsoku. Moxaenn B Qu3mKe.
Onexrpodopras mamuHa. ['eorpaduyeckne monmenu. XUMUYECKAE MOJENHU: MPEAMETHBIE (MOJICIM aToMa, MOJIEKYJ, XHMHYECKHX M MPOMBIIUICHHBIX
MIPOU3BO/ICTB), 3HAKOBBIC, UM CUMBOJIbHBIEC (CUMBOJIBI 2JIEMEHTOB, (DOPMYJIBI BEIIECTB, YPABHEHUS PEAKITUN).

Xumuueckue 3naxu u popmynol

XUMHUYECKUH d1IeMeHT. XuMHuueckue 3Haku. x 0603HaueHue, mponsHoiieHne. Xumudeckue Gpopmyisl BemecTs. [IpocTeie u cnokHbie BemecTa. MHAEKCH
1 ko3¢ unuenTsl. KauecTBEHHbIN 1 KOJMYECTBEHHBIN COCTaB BEIIECTBA.

Xumusn u guzuka

VYHUBEpCAaNbHBI XapakTep IMOJOKEHUM MOJIEKYJIIPHO-KUHETHYeCKOM Teopud. [loHsATHa «atom», «Mmosekyna», HOH». (CTpoeHue BelecTBa.
Kpucrannmaeckoe cocrosinue BemniecTa. Kpucrammnyeckue pemerku TBepabix BemecTs. Juddy3us. bpoyHoBckoe nemkenune. BemectBa MOJIEKyIIpHOTO
Y HEMOJIEKYJIIPHOTO CTPOCHHMUS.

Azpecamnple cocmoanus geujecme

[TonsiTre 00 arperaTHOM COCTOSIHUHM BellecTBa. Puznueckre U XUMHUYECKue siBIeHus. ['a3000pa3Hble, KUAKNE U TBEpAbIe BelecTBa. AMOp(HbIE BelecTBa.
Xumus u zeozpagusn

(Crpoenue 3emmu: siipo, MaHTus, Kopa. JIutochepa. MuHepaiisl 1 TOPHBIC TTOPOABI. MarMaTndeckue U 0ca 0uHble (HEOPraHHUECKHE U OPraHHUYECKHE, B
TOM YHCJI€ U TOPIOYHE) TOPOIBI.

Xumusn u duonozus

XUMUYECKUI COCTaB KUBOW KJIETKU: HeOpraHMdeckue (BojJa U MUHEpPAJbHbIE COJIM) U OpraHuyeckue (OeiKu, KUPBI, YIIIeBOJIbl, BUTAMUHBI) BELIECTBA.
buonoruueckast ponb Boabl B xkuBOH kieTke. Dortocunres. Xmopodumi. buonornueckoe 3HaueHUE KUPOB, OENKOB, 3(QUPHBIX Macell, YrieBOJOB U
BUTAMUHOB JJIs1 )KU3HEAEATEIIbHOCTU OPraHU3MOB.

Kauecmeennwie peakyuu ¢ xumuu

KauectBennsie peakunn. Pacno3HaBaHue BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PeaKUUi. AHATUTHYECKUI curHai. OnpeaenseMoe BeeCTBO U PEaKTUB Ha
HETO.

JEMOHCTPALIUU

* Koseknust pa3nuyHbIX OpeaAMeToB WiK GoTorpaduii mpeaMeToB U3 allOMUHUS Ul WILTIOCTPALIMK U/IEU «CBOMCTBA - IPUMEHEHUEY.

* YuebHoe 000py10BaHKE, UCIIOJIB3YEMOE Ha YpOKax (pU3NKH, OHM0I0rHH, reorpaduu U XUMUH.

* DnexkrpodopHas MalnHa B ieiicTBuu. ['eorpaduueckue moaenu (raodyc, kapra). bruonoruueckue Moaenu (MyJIskKH OPraHOB U CUCTEM OPraHOB pacTEeHUIA,
KUBOTHBIX U 4yeJoBeKa). Pu3ndeckue 1 XMMUYECKHE MOJIEJIM aTOMOB, MOJIEKYJ BEHIECTB U KPUCTAIIIMYECKHX PEIIETOK.

* OO0BbeMHbIE U IIAPOCTEPAKHEBBIE MOJICNIN BOJIBI, YITIEKUCIIOTO U CEPHUCTOTO ra30B, METaHa.

* OGpas1ibl TBEPBIX BELIECTB KPUCTAIIIMUECKOTO CTPOCHUS. MO KPUCTAJUINYECKUX PEIIETOK.

*Boja B Tpex arperaTHbIX COCTOSIHUAX. KoJuteKkus KpucTasindeckux 1 aMophHBIX BELIECTB U U3/IEIHUN U3 HUX.



*Koyiekust MHHEpajoB (J1a3ypuT, KOPYHI, XaJlbKOMUPHUT, (QIFOOPHT, TAIHT).

* Koyiekust TOpHBIX MOpoJ (TpaHHT, pa3iuyHble (POPMBI KaJbIIUTa — MEJ, MPaMop, U3BECTHSK).
* Koylekust TOprOYMX HWCKOMaeMbIX (He(Th, KaMEHHBIH YTOJib, CIAHIBI, TOPD).
JEMOHCTPALIMOHHBIE SOKCIIEPUMEHTHBI

* HayuHoe HaGumozieHue 1 ero onucanue. M3ydeHue cTpoeHus miaMeHu.

» CiupTOBast SKCTPAKIUS XJIOPOPHUIIIA U3 3€TCHBIX JINCTHEB PACTCHHIA.
* «[lepenrBaHue» yrieKUCIOTO ra3a B CTakaH Ha ypaBHOBEIICHHBIX Becax.
* KauectBeHHas peakius Ha Kuciopo 1. KauecTBeHHas peakius Ha YrIeKUCIbIHN Ta3.

JABOPATOPHBIE OIIBITHI
* PacripocTpaneHue 3amaxa 0JIeK0JI0Ha, TyX0B WITH JIe30J0paHTa Kak npouecc auddy3uu.

* HabnroieHue OpoyHOBCKOTO JIBMKEHUSI YACTUYEK YEPHOU TYIIHN MOl MUKPOCKOIIOM.

» luddy3ust nepmaHranara Kajaus B )KeJaTHHE.

* OGHapyxeHue d3UPHBIX Maces B aleIbCHHOBON KOPOUKE.

* I3yueHue rpaHuTa ¢ IOMOUIBIO YBEITUUYUTEIBHOTO CTEKIIA.

* OnpezeneHne coaepKaHus BOJbl B PACTCHUU.

* OOHapyxeHHe Macia B CEMEHax MOJACOJHEYHUKA U IPELKOTo Opexa.

* OGHapyxeHre Kpaxmaia B MIIIEHUIHOU MYKE.

* B3anmoeiicTBue ackOpOMHOBOM KUCIIOTHI ¢ HOJOM (ompeesieHue ButaMuHa C B pa3iIMuHbIX COKax).
e [IponyBaHuE BBIIBIXa€MOI0 BO3yXa Yepe3 U3BECTKOBYIO BOY

*O6HapyXeHHEe N3BECTKOBOM BOJbI CPEAM PA3IMUHBIX BEIIECTB.
JOMAIIHMUE OIIbITHI
* I3rotoBnenue MoJenel MOJIEKyJ XUMUYECKUX BelecTB u3 [lnactununa.

» luddy3us caxapa B BOJE.
* ONBITHI C MMYCTON 3aKPHITON TIACTUKOBOM OYTHLIKOM.
* OOHapyxeHue KpaxMaia B IPOAYyKTaX MUTaHUs; sI0J0Kax.

IIPAKTHYECKAA PABOTA Ne 1
3HaKOMCTBO € JIabOpaTOpHBIM 000pynoBaHueM. [IpaBuina TexHUKN 0€30MaCHOCTH.

IIPAKTHYECKAA PABOTA Ne 2
HaGnronenue 3a ropsiueit cBeuoil. YcTpoicTBO U paboTa CIUPTOBKH.



I'nasa 1l. MaremaTtuka B xumuu (9 4acos)

Ommuocumenvnvle amomMHaa u MOJEKYIAPHASL MACCHL

OTHOCHUTENBbHAS aTOMHAs Macca 31eMenTa. MosnekyisipHas macca. OrnpesesieHine OTHOCUTEIbHONH aTOMHOM MacChl XMMHYECKHX 3JI€MEHTOB 1o Tadmuie /1.
N. MenneneeBa. HaxoxaeHre OTHOCUTEIBHON MOJICKYIISIPHON Macchl 1o (popMyIie BemecTBa KaKk CyMMbI OTHOCHUTEIBHBIX aTOMHBIX MacC, COCTaBJISIONIHX
BEILIECTBO XUMUYECKUX IJIEMEHTOB.

Maccosan 0013 31emenma @ C10IHCHOM geujecmee

[ToHsATHE O MacCOBO¥ JI0JI€ XUMHUYIECKOTO 3eMeHTa (W) B CII0’)KHOM BEILECTBE U ee pacueT 1o ¢opmyie BemectBa. HaxoxaeHue Gopmyiisl BelecTsa 1Mo

3HAYEHUSIM MAaCCOBBIX JI0JIel 00pa3yIoUINX €ro AEMEHTOB (JUIs IByX4acOBOTO MU3yUEHHs Kypca).

Yucmule seuiecmea u cmecu
Uucteie BemectBa. Cmecu. ['eTreporeHHsie u romoreHHsie cMecu. ['azoo0pa3Hbie (BO3yX, TPUPOIHBIN ra3), kuakue (HedTh), TBEpIble cMecH (TOpHBIE

MOPO/IBI, KyJTHHAPHBIC CMECH U CHHTETUICCKUE MOIOIIUE CPEICTBA).

Oobvemnas oona zaza 6 cmecu

Omnpenenenne o0bemMHOM M0y Ta3a (¢) B cmecu. CoctaB aTMochEpHOTO BO3AyXa M MPUPOIHOTO Ta3a. PacyeT oObema 10711 ra3a B CMECH 10 €T0 00beMy, U
Ha000pOoT.

Maccosan 0ona eewgecmea ¢ pacmeope MaccoBas 10115 BemecTBa (#>) B pactBope. KoHnentpanus. PactBoputens u pacTBopeHHOE BemecTBo. Pacuer
Macchl paCTBOPEHHOI'O BEILIECTBA 10 Macce pacTBOpa U MacCOBOM JI0Ji€ paCTBOPEHHOTO BEIIECTBA.

Maccosan oona npumeceii
[ToHsATHE O YNCTOM BelIeCTBE U npuMecH. MaccoBast 10Jis mpuMecH (W) B oOpasiie ucxoHoro BeniectBa. OCHOBHOE BeIIeCTBO. PacdeT Macchl OCHOBHOTO

BEIIECTBA 10 MACCe BEIIECTBA, COACPIKAIIETO ONMPEACICHHYI0 MacCOBYIO JIOJTIO IIPUMECEH.

JEMOHCTPALIUN

* Koyekust pa3iMyHbIX BUJOB MPaMopa M U3eNUi (WM WLTFOCTPAIMK U3/ICIHIA) U3 HETO.

* CMech PEYHOTO U CaXapHOTO MeCKa M UX pa3JieiicHuE.

* Kosmeknus HedTH 1 HEPTEPOTYKTOB.

* Komeknust ObITOBBIX cMeceit (KynuHapHbix cMmeceir, CMC, mamnyHei, HalmuTKOB U Jp.).

* luarpamma coctaBa aTMOC(epHOro Bo3ayxa. Juarpamma cocraBa NpupoTHOTO Ta3a.

* Koyekmust « MuHeEpasbl ¥ TOPHBIE MOPOIbD» (00pa3iibl BEIIECTB M MATEPUAIIOB, COJICPKAIIUX ONPEISIICHHYIO 00 IPUMECcei).

JOMAIIHHUE OIIbITHI
*M3ydeHune coctaBa HEKOTOPBIX OBITOBBIX U (DapMalleBTHUECKUX MPENAapaToB, COJIEPKAIIUX ONPEIEIECHHYIO 00 IPUMeCceH.

IIPAKTHYECKAA PABOTA Ne 3
[IpurorosiieHue pacTBOpa € 3aJaHHOM MacCOBOH J0JIEH PACTBOPEHHOI'O BEILECTBA.

I'nasa lll. SIBjenusi, npoucxoasme c¢ Bemecrsamu (11 yaco)



Pazoenenue cmeceit

CriocoOnI pa3sienieHust cMecel U OYMCTKa BelecTB. HekoTopele mpocTeiiime crnocoObl pa3ielieHUs] CMECE: IMPOCEHBaHNE, Pa3AelICHUE CMECEH TIOPOIITKOB
JKele3a U Cepbl, OTCTaWBaHUE, JCKaHTAlMs, LEHTPU(YrHpOBaHHE, PA3/ICICHUE C TIOMOIIBIO JETUTEIHHON BOPOHKH, (prubTpoBanue. Ouitb TpOBaHHE B
naboparopun, ObITY W ma mpou3BoAcTBe. [lonsatue o ¢umibrpare. Ancoporus. [Torstue 06 aacopOuu u aacopOeHTaX. AKTUBUPOBAHHBIA yroJib Kak
BOKHEUIINIA aicopOeHT. Y CTPOKUCTBO MPOTHUBOra3a.

HAucmunnayua, unu nepezoHka

Juctumsinys (meperoHka) Kak Ipolece BbIIEIEHUS BEIEeCTBA U3 )KUIKON cMecu. J{MCTUIIMpoBaHHas Bojia M 00J1acTy €€ MPUMEHEHHUSI.

Kpucrannuzanus win BeinapuBanue. Kpucramiuszanus v BblllapuBaHue B Jab0paTopuu (KpUCTaIN3aTopbl U (apPopoBbIe YAIIKHU IS BHIIAPUBAHUS) U
MIpUPOJIE.

[leperonka Hedgtu. Hedrenpoaykrsl. @pakiinoHHas eperoHka >KMJIKOro Bo3ayxa.

Xumuueckue peakyuu. Ycnoseua npomexkanus u npekpaujeHus Xumuieckux peaxuyuil

XUMUYECKHE peakUUHd Kak IMPOLEecC MpeBpalleHus OJHUX BEUIECTB B Jpyrue. YCJIOBHUS TNPOTEKAHUS W TPEKpalleHUS XUMHUYECKHX pEeaKUui.
ConpuxocHOBeHHE (KOHTAKT) BellecTB, HarpeBanue. Karanuzatop. uruburop. YnpasieHue peakiusiMu rOpeHusl.

Ilpu3znaku xumuueckux peaxyuii

[Ipu3Haky XMMHUYECKUX pEeaKlMii: U3MEHEHHE 1BeTa, 00pa3oBaHHME OCa/ika, PACTBOPEHHE IMOJYYEHHOTO OCaJKH, BBIJCIICHUE ra3a, MOSBJICHUE 3alaxa,
BBIJICJICHUE WIH MTOTJIOIIECHUE TETUIOTHI.

JEMOHCTPALINU
* ®unetp HloTTa. Boponka broxnepa. YcranoBka s GUabTpOBaHUS MO BAKYYMOM.

* PecriupatopHble MacKu U MapiieBble MOBSI3KHU.

* [IpoTuBOTa3 U €ro yCTpoOMCTBO.

* Komneknus «HedTs u HepTEpoyKThI».
JEMOHCTPALIUOHHBIE DOKCIIEPUMEHTHBI

* Pa3enenue cMecu MopoIIKa cepbl U JKENE3HBIX OMUIIOK.

* Paznenenue cMecu IIopoHiKa CEpbl U IICCKaA.

* Paznienenue cMmecu BOJBI U paCTUTCIbHOI'O Macjia C ITIOMOIIIbIO HGHHTGHBHOP’I BOPOHKH.
° HOHY‘IGHI/IC I[PICTPIJ'IJ'IPIPOB&HHOIZ BOJBI C IOMOIIBIO na6opaT0pH0171 YCTAaHOBKHU IJIA IIEPETOHKA JKUJIKOCTEH.

* PaznieneHue cmecu NepMaHraHara u Juxpomara Kajaiusa CIocooom KpucTallIn3aluu.
* B3auMoaelicTBHE KeJIe3HbIX OIUIIOK U IOopoHIKa CEpbI IIpHU HArpCBaHNH.
° HonyquI/Ie YIJICKUCIIOTO Ir'a3a B3aHMMOJACHCTBUEM MpaMopa € KHCJIOTOH B O6H8.py>KeHI/IC €ro ¢ IOMOIIBI U3BECTKOBOM BOJBI.

«Karanutudeckoe pas3jiokeHUE TMEpOKCHIa BOIOpoja (kKatamu3aTop -auokcua mapranna (1V)).
* OOGHapyKeHHUe pacTBOPA MIENIOYH C TIOMOIIBIO HHIUKATOPA.



* B3auMmoieiicTBre pacTBOpa MepMaHraHata Kajlusi ¥ pacTBOpa JUXpoMarta Kajlus ¢ paCTBOPOM CyIb(puUTa HATPHUSL.
* BzanmozeiicTBue pacTBOpa IEpMAHraHaTa Kajlusl ¢ aCKOpOMHOBOM KUCIOTOM.

* BzaumoencTere XJIOpUaa Kene3a C JKEITOW KPOBSHOMW COJIBIO M THIPOKCUAOM HATPUSL.

* Baumoneiicteue ruapokcua xenesa (111) ¢ pactBopom consiHONM KUCTOTHI.

JIABOPATOPHBIE OIIBITBI
* AncopOius KyKypy3HbIMH MajlOYKaMH I1apoB MMaxy4HX BEILECTB.

* I3yueHue yCcTpoicTBa 3aKUTAJIKH U IJIAMEHU.

JAOMAIIHHUE OIIbITHI
* Pazniennenne cMecu Cyxoro MOJIOKa M peYHOTO IECKa.

* OTcTanBaHue B3BECHU TIOPOIIIKA TSI YUCTKH TMOCY/IBI B BOJIE M €€ JIEKAHTAIHSI.
* AficopOniisi aKTUBUPOBAHHBIM YTJIEM KpACSIIUX BEIIECTB MEMCH-KOJIBI.
* PactBopenue B Bojsie Tabietku acnupuna YIICA.

* IIpuroroBiieHre N3BECTKOBOM BOJIbI U OTIBITHI C HEH.
*13yuenne coctaa CMC.

IIPAKTHYECKAA PABOTA Ne 4

BripamuBanue KpUCTaIIoB COMM (JIOMAITHUN SKCIIEPUMEHT).
IIPAKTHYECKAA PABOTA Ne 5

OuncTKa MOBapEeHHOM COJIH.

IIPAKTHYECKAA PABOTA Ne 6

N3ydeHue nmpoliiecca KOPPO3UH keje3a (IOMAIIHUI SKCIIEPUMEHT).

I'nasa V. Paccka3sbl no xumumn (4uaca)

Yuenuueckaa xonghepenyusn
¢ Briaromuecs pycckue yuyeHsle-xuMuku». O xxu3nu u aesteiabHoctd M. B. JlomonocoBa, J[. . MengeneeBa, A. M. byrnepoBa, Jpyrux oT€4eCTBEHHBIX

1 3apyOeXXHbBIX YUEHBIX (TI0 BBIOOPY ydaluxcs).

Konkypc coodbuienuii yuanjuxca

+Moe mobumoe xummudeckoe Beniectso». O0 OTKPHITHH, TOTYYEHUH U 3HAUeHUH BBIOPAaHHOTO XUMUYECKOTO BEIECTBA.
Konkypc yuenuueckux npoexkmoe (I1ocBsieH n3y4eHHIO XUMUYECKUX PEaKIHiA)

IIpakTyeckue padoTnl



[TpakTiaeckas padorta Nel. 3HakoMCTBO ¢ JlabopaTopHbIM 000pynoBanueM. [IpaBuna texanku 6e3onacHoctu. ['adpuensa O.C. «Xumusi. BBo qHBIH
Kypc. 7 Kiacc»: yueOHoe mocodue s 001meoopa3oBaTeabHbIX yupexkaenuit. — M.: [poda, 2010, ctp.14.

[Ipaktuyeckas pabora Ne2. HaGmonenus 3a ropsimieii cBedoid. YcrpoiictBo u padora crmptoBku. ['abpuensn O.C. «Xumus. Broanslit kype. 7
KJacey»: yaeOHoe nocodue i o0mieoopa3oBaTenbHbIX yapeskaenuid. — M.: [lpoda, 2010, ctp.

[Tpaktuueckas padora Ne3. [IpuroroBnenue pacTBopa ¢ 3aJaHHOM MacCOBO# ToJieit pacTBopEéHHOTO BeniecTBa. ['adpuensa O.C. «Xumus. BBoaHbIiM
Kypc. 7 kiacc»: yueOHoe ocodue st 001meo0pa3oBaTeabHbIX yupexkaenuil. — M.: [Ipoda, 2010, ctp.77.

[IpakTueckas pabota Ne4. BripamnuBanue KpucTauioB cou (aoMamrHuil sxcnepumMent). ['abpuensn O.C. «Xumus. BBoanblil kype. 7 Kiacey:
yaeOHoe mocobue st o0eoOpa3zoBaTenbHbIX yupexaeHuii. — M.: [lpoda, 2010, ctp.

[IpakTnueckas pabora NeS5. Oumnctka noBapeHHoi conu. ['abpuensn O.C. «Xumus. BBoanblii kypc. 7 kiace»: ydeOHoe mocobue st
001eoOpazoBaTeNbHBIX yupexaeHui. — M.: JIpoda, 2010, cTp.96.

[Tpaktuueckas padora Ne6. M3ydeHue mporiecca KOppo3uu xene3a (AOMAaITHUN SKCIIEPUMEHT). «XuMusi. BBOOHBIN Kypc. 7 Kiaccy»: yuyeOHoe
nocobue 1 oOmeodpazoBarenbHbIX yapexaeHuii. — M.: [Ipoda, 2010, ctp.

TemaTnuyeckoe NJIaHUPOBaHME MO XHMHH, 7 KJIacCC,
(1 yac B Heaea10, Beero 35 yaco) YMK O.C. I'a0pueasina

KoanuecTBo 4acos

Tema pa3snena

ITo nporpamme ITo paGoueit K.p. IL.p.
0. C. nporpamme
I'aGpuensina
XuMHuA B LIEHTpE 11 11 - IT/p Nel,
€CTECTBO3HAHMSL. IT/p Ne2




MaremaTtuka B XUMUH. 9 9 K/p Nel [1/p Ne3

SIBnenus, npoucxosue 11 11 K/p Ne2 [T/p Ne4,
C BEIIECTBAMHU. I[T/p Ne5,
I1/p Ne6

Pacckazbl mo xumum. 3 4 - -
Hroro: 34 35 K/p-2 I/p-6

KanennapHo-temaTnieckoe IJIaHHPOBaHUE
NponeAeBTHYECKOro Kypca «Xumus. BBoanbii Kypc. 7 kiaace»
O. C. I'adpueasin, U. I'. Ocrpoymos u A. K. AxiieOnnnn
(1 yac B HeJleJII0 B TeYeHHE To1a, 35 4acoB)



Ne Tema ypoka Bronumebie onopHble Xumn4eckue nNousaTus U | Ilpakruyeckne u OobopynoBanue JomaiHee 3a1anue Jara
ypo npeacrasjenns. PopMupoBanue KOHTPOJIbHBIE PadoThlI,
Ka CHenUAIbHBIX HABBIKOB J1a00paToOpHBIE ONMbBITHI
I'IABAI. XUMHUSA B HEHTPE ECTECTBO3HAHMHS (11 yacos)
1 Unempyxkmaosic EctecTBO3HaHMEe — KOMIUIEKC Hayk o npupone: | J. Komnexius pa3Heix [TpoGupxu, 0Opa3is! 81 02.09
no Tbh. (U3MKH, XUMHH, OHOJIOTUH U Teorpaduu. NPeIMETOB, WIN BEILIECTB JUIA CocTaBHTh IPOCTON
XWUMHS KaK 4acTh €CTeCT- [TonoxxutensHOE ¥ OTPUIIATENILHOE (ororpaduii npeameTon UCCIenoBaHus PHU3HY. iaH § 1
Bo3HaHusl. [Ipenmer xumun BO3JICHCTBHE YeJIOBEKa Ha PUPOTY. W3 ATFOMUHUS 151 CBOJCTB
IIpenmer xumuu. Tena u BenjectBa. CBoiicTBa WUTIIOCTPALMU UIEU
BEILIECTB KaK UX WHIMBHUIYaJIbHbIE IPU3HAKH. «CBOWCTBAa —
CBolicTBa BEIIECTB KaK OCHOBA MX NMPUMEHEHHsI | TIPHMEHEHHUE
2 HaOnronenue u 3KCIiepuMEHT HabmroneHre kKak OCHOBHOM METO/I ITO3HAHUS JI. YuebnHoe CHu4KH, CIIMPTOBKA, 8 2. 09.09
KaK METObI U3y4EeHUS OKPY)KaIoIero Mupa. Y cJoBUsI ITPOBEICHUS o0opynoBaHue, cyxoe roprouee IToaroToBka K IpaxT.
€CTECTBO3HAHUS U XUMUU HaOmoneHus. [ umnoresa kax npeznoaokeHue, HCTIONIb3yeMOe Ha ypoKax pabore Ne 1 (c. 14).
00BsICHSIONIEE WM TIPE/ICKa3bIBAIOIIEe MPOTe- (uzuku, Ouonoruw, HapucoBath 3HaKwy,
KaHHEe HaOII0IaeMOro SIBJIICHHs. DKCIIEPUMEHT. | Teorpaduu U XuMHH. 0003HaYaroIye NpaBuIa
JlaGopaTopusi. DKkCiepuMEHT JIa0OpaTOPHBIA U J3. Hayanoe TEXHUKH 0€3011aCHOCTH
JoMaiHui. Crioco0bl (PMKCUPOBaHUS HaOJIIOJIeHHE U ero IIPY BHITIOTHEHUU
pe3yabTaToB 3KcrepuMenTa. CTpoeHue onucanue. 3yuenue XUMHYECKHX OIIBITOB
IJIAMEHHU CBEYH, CyXOr'o TOPIOYEro, CIUPTOBKU | CTPOCHHS IJIaMEHU
3 WHerpykTax [NpaBuia TexHuky Oe3omacHocTH pH padore B | MpakTuyeckas [Tpobupku, KoIObI, OdopMuTh OTHET O 16.09
o Thb. XUMHYecKoM kabunere. JlabopaTopHoe padora Ne 1. BOPOHKH, IIWIMHIPEL, CTYIl | padore.
ILP. Ne 1. 3HakomcTBO C Ja- 000pyIOBaHUE: YCTPONCTBO, HA3HAYCHUE, Ka C TIECTHKOM, [ToaroroBka k
GopaTopHBIM 000PYIOBAHUEM. MIpUeMbl 00paIleHus (dapdopoBast yamka s MPaKTHYECKOM
[IpaBuia TeXHUKH BBITIAPUBAHUSA paboTteNe2
0e30IacHOCTH
4 WHerpykTax HaGmtonenue. Y cTpoicTBO CIMPTOBKH U MpakTHyeckas CriupToBKa, CIIMYKH, [TomroroBka no kiaagos | 23.09
mo Th. TIIpaBuIa OOpaIEHNs C HarpeBaTeIbHBIMU padora Ne 2. JIy4u-Ka, CTEKJIIHHAs o TeMaM: «3 ucrtopun
I1.P.Ne2 npubopaMu TpyOKa, hapdopoBas n300peTeH.
Habnroxenue 3a ropsmeii cBe- IJ1aCTHHA ANIEKTPOPOpPHOU

4oi. YCcTporcTBO U paboTa
CIIUPTOBKH.

MaluHb, «cTopust
MOSIBTICHUS TII00yCay




MopnenupoBanue Mopnenu kak abcTparupoBaHHbIE KOIIUN . DnexrpodopHast mammna| [1100yc, KapTa, MyIsHKH §3. 30.10
n3y4aeMbIX 00BEKTOB U MpoleccoB. Monenu B JICHCTBUH. OpraHOB M CHCTEM OpPraHoB | BBIyYMTH CHMBOJIEI C
B (hu3uke. DiekTpodopHas MaluHa KaKk l'eorpaduyeckne Mofen | pacTeHUi, )KUBOTHBIX H HazBaHuaMH 10
abcTparupoBaHHas MOJIENb MOJIHHH. (rnoGyc, kapra). buo- YeI0BeKa, MOJIENN XMUMHUYECKUX JJIEMEHTOB
Monenu B 6uonorun. buonornueckue JIOTHYECKHE MOJIEIN KPUCTAJLTHUCCKUX (H, C, N, O, Na, Mg, Al,
MYJBSDKH. MoJIeNTl B XMMUH: MaTepuabHbIe (MyJSDKY OpraHOB M CUCTEM | PELIETOK, MOJICKYIT Si, P,S)
(Mozen aToOMOB, MOJIEKYII, KPUCTAJLIOB, OpraHoB pacTeHuH,
annapaToB M YCTAaHOBOK) U 3HAKOBBIE JKMBOTHBIX U YeJIO BEKa).
(XMMHYecKHe 3HaKH, XUMHYECKUE (hOPMYJIBI duznyeckre 1 XUMUYECKHE
Y XMMUYECKHE YPaBHEHHS ) MOJIENT! aTOMOB, MOJIEKYII
Be-IIIECTB U MX KpHCTall-
JIMYECKUX PeIIeTOK
XUMHUYECKUE 3HAKU U POpMYIbl | XUMHUYECKUH dJIeMEHT. XUMHU-YECKUE 3HAKH. M. HlapocTep:xHeBbIe HlapocrepxHe-BbIe 84, 07.10
Xumndeckue popmynsl. x o0o3HaueHue, MOZIENIA BOJBI, yIJIe- MOJIEIM MOJIEKYJ BEEeCTB, | JloMamHuil onsIT
NpOU3HOIIEHHE 1 HH(OpMaIs, KOTOPYIO OHH KHCJIOTO M CEPHUCTOTO TUIACTUIINH, «M3roToB- nenue
HecyT. MHnekce! u ko duuuentsl. [Ipocteie u | razos, MeTaHa. I[ICX5 MoJieneit MoJIeKyl Be-
CJIO’KHBIE BEIIECTBA J10. UzroropieHue IIECTB U3 IJIAC-TUJINHAY .
MOJIENEN MOJIEKYIT Bblyu. cuMBOIIBEL U
XUMHYECKUX BEIIECTB U3 Ha3BaH 3JieMeH- ToB (Fe,
[JIACTHINHA Au, K, Ca, Cu, Hg, Pb,
Ag, CI, Cr, Zn)
Xumust u puU3nKa [ToHATHS «aTOM», «MOJIEKYJa), KHOH. J. OGpasip! TBEPIBIX MOJIENTN KPUCT. PEIIETOK, 85, 14.10
OCHOBHBIE TTOJIOKEHHSI AaTOMHO- BELIECTB KPUCTAJUIN- noprpetr M.B. Jlomannuii oneit
MoJIeKyIsIpHOTO yueHus. Kpucranmnueckoe YECKOT'0 CTPOCHHSI. JlomoHOCOBa, BOJa B «duddys3us caxapa B
cocTosiHue BemecTBa. Kpucramidaeckue Mopenu Kpuctanim- CTakaHe, caxap, Bozey, «{uddy3us
pelreTky TBepAbIX BemecTs. Juddysus. YECKUX PEIIETOK. MIepMaHraHaT KaJus, NIepMaHraHaTa KaJus B
BpoyHoBcKkoOE nBUKEHUE J3. PactipocTpanenue (hi1akoH ¢ JyXamu Wiu JKEIATHHE
3araxa OJICKOJIOHa, IyXOB | JI€30[I0paHT
WU JIE30/10paHTa
(mportecc muddyzum).
0. Auddys3ms caxapa B
Boznte. JJuddysus nep-
MaHTaHaTa KaJlus B
JKETIaTHHE
ArperaTHbIe [onsiTne 06 arperatHoM coctossHum BemnectBa. | J. Boma B Tpex [TnactukoBas OyThUIKa, 8 6. 21.10
COCTOSTHHSA I"a3000pa3Hble, JKUIKHE U TBEPbIC BEIIECTRA. arperaTHbIX COCTOSHUSIX. BECBI, Pa3HOBECHI, JIE], IToaroroBka KpaTKUX
BEIIECTB Kpucrammmaeckne u amopdHbIe TBEpAbIE TBepaple BemecTsa. BOJA COOOIIeHNH 0 MHUHE-

BCIICCTBA. DOm3ndecKrue 1 XUMUYISCKUE SBICHUS

3. «IlepenuBanmey

YIJIIEKHUCIIOTO ra3a B CTakKaH

Ha YPaBHOBC- HICHHBIX
BCCax.

panax. 3amanane 8(c. 41)




JO. OnsIT ¢ mycToi
3aKPBITOM MJIACTUKOBOMN
OyTBUIKOM

9 Xumus I'eonoruueckoe cTpoeHue MIaHEThl 3eMIIs: J. Konnekuust MuHepa- Konnekuust MmunepaioB u 87. 28.10
u reorpadus PO, MaHTHS, JINTOC(epa. DIEMEHTHBIA COCTaB | JIOB (J1a3ypUT, KOPYHII, TOPHBIX TOPOI, TOPIOIHUX Haiitu B cka3ax
TeOJIOTMUECKUX COCTABHBIX YacTeH IIaHeThI. XaJIbKOIUPHT, (ITFOOPHT, HCKOMAaeMBbIX, JIyTa IL.IT.haxxoBa «Mana-
Musepaiisl ¥ TOpHBIE TOposl. MarmaTuueckue | ranut). Komiekmums XHUTOBAsI MIKATYIIKa» U
U 0CaJIoYHbIe (OPraHUYECKUE U TOPHBIX MOPO. (TPAHUT, «KaMeHHBIN 1IBETOK»
HEOPTraHWYECKHE, B TOM YHUCIIC U TOPIOYHE) pa3yHbie POPMBI Kajlh OINMMCaHUe MUHEPAJIOB
TIOPOIBI IIUTa — MEJI, Mpamop,
n3BecTHAK). Komnekuus
ropro4YuXx UCKOIa€MbIX
(HedTh, KaMEHHBII yroJb,
ciaHipl, Topd).
JI. 3yuyenue rpanura ¢
TIOMOIIBIO YBEITHYH-
TEJIEHOTO CTEKJIa
10 XuMus ¥ Ouonorus XUMHUYECKUI COCTaB )KMBOU KIIETKH: J3.Cnuprosas CnupToBKa, CIIIYKH, 88. 11.11
HeopraHuyeckue (BoJa 1 MHHEpPAIIbHBIC COJIM) U | SKCTPaKIMs XJopoduiuia CIHPT, TaOIHILIBI O Jlomanauit onsIT
opraHuue-ckue(0enKu, JKUPbI, yIIeBOIBI, U3 3€JICHBIX JIUCTHEB CTPOCHHUU XUBBIX KIETOK, | «B3anmoneiicTBue

BUTaMUHBI) BelecTBa. IIpocTeie U ClOXKHbIE
BEIIIECTBA, UX POJIb B KU3HEACSITEIbHOCTH
OpraHn3MoB. buonorudeckast ponb BOIbI B
*uBoii Kietke. @orocunTes. Ponb xopodusia
B (oTocuHTE3€e. bronormyeckoe 3HaUCHUE JKU-
POB, 0eNKOB, 3GUPHBIX Macell, YIIEBOAOB U
BHUTAMUHOB JUIS )KU3HEIESITENFHOCTH OpTaHu3-
MOB

pacrenmii. KauectBennas
peaxius Ha Oenok.

JI. Onpenenenue
COZIepKaHuUs BOJIBI B
pactrenru. OOHapyxe- HUE
3(UpHBIX Macen B
arenbCUHOBOM KOpPKE.
OObHapyxeHue Macia B
CEMEHaX IOJICOIHEYHHUKA U
TPENKOro opexa.
OO6HapyXeHHe Kpaxmala B
MIIIEHUYHOW MYKE.

JO. BzanmogeiictBue
acKOpOWHOBOI KHCIIOTHI C
nozoM (ompenencHre
BuTamMuHa C B pa3mIHbIX
COKax).

JI. Tabmuma «KuBoTHas u
pacTuTenpHast KIeTKay

¢unbTpoBaNbEH Oymara,
CeMeHa MaCIIMYHbIX
KyJIbTyp, MyKa, BOfia B
CTakaHe, MapJs, oz
CIIUPTOBBIN pacT BOp

ACKOPOMHOBOM KUCIOTBI
€ HoZIOM (OTIpeesieHue
ButamuHa C B
Pa3IMYHBIX COKAX)»




11 KauecTBenHbie peakuuu B IToHsiTHE O KAYECTBEHHBIX PEAKIUIX KaK O J3. KauectBeHHas W3BecTkoBas BONA, 80 18.11
XUMHA PEAKIHSIX, BOCIPUHUMAEMBIX peaKIys Ha KUCTIOPO/,. CTEKJITHHAs TPYyOKa, JloManiHuit OnpIT
OPTaHOJICITUYECKHU C IIOMOIIIBIO 3peHMs, ciiyxa, | KauecTBeHHas peakims Ha | 0OpasIfbl MHIIEBBIX «O0HapyxeHne
OOOHSHUS. AHATUTHUCCKUH (D DEKT. YIJICKUCIBIH ra3. MPOIYKTOB, BOJA, CITUYKU, | Kpaxmaja B MPOIYKTax
OmnpenensieMoe BELIECTBO U PEAKTUB HA HETO. JI. I[IponyBanue nydnHa, Tabnuna Opradel | THTaHUSD
Bo03MOXHOCTh H3MEHEHUS UX POJTH Ha BBIJILIXacMOT'0 BO3/TyXa YyBCTB
MPOTHUBOMOIOKHYO. yepe3 U3BECTKOBYIO BOAY.
OOHapyxeHue
W3BECTKOBO BOJIBI CPEIIU
Pa3IHYHBIX BEIIECCTB.
J0. O6HapyxeHue
KpaxMaja B IPOIyKTaxX
IUTaHUuA
I'naa |I. MATEMATHUKA B XUMHUMU (9 yacos)
12 OTHOCHUTEIbHBIE OTHOCHUTENbHAs aTOMHAs Macca 3JIEMEHTA. . IlIxana obvexmos [ICXD, anroputm 810. 25.11
aTOMHAs U MOJIEKYIIIpHAs MonexymnspHast macca. OmpeneneHne (3aMOK — uelosex, BBIUMCIICHHUS Macc
Macchl OTHOCUTEIFHON aTOMHOM MacChl XMMUYECKUX ye06ex — 51010K0, AOI0KO
saemMeHToB 1o tabnuie J[. . Menneneena. — gycenuya, eyceHuya —
HaxoxzaeHne OTHOCUTENIBHON MOJIEKYJIIPHON ameba, ameba — 6enok,
Macchl 1o popMyIie BenecTBa Kak CyMMbI benrox — JIHK, /[HK —
OTHOCHUTEIBHBIX aTOMHBIX MacC, COCTaBIISIIOLINX | MOJIEKYId 800bl, MOAEKYd
BEILIECTBO XUMHUYECKNX DIIEMEHTOB 800b1 — amom 8000p00a)
13 MaccoBast 107151 dJIEMEHTa B IToHsiTHE O MAcCOBOM N0I€ XUMHYECKOTO AJTOPUTM BBIUNCIICHHSA 8 11. 02.12
CJIOKHOM BEIIIECTBE sseMenTa (W) B CITOKHOM BEIIIECTBE U €€ pacyeT MacCOBOH JIOJH dJIeMEHTa Bompockl 4, 5 (c. 65)
1o (opMyJie BEIIeCcTBa.
14 YucTole BelecTBa U CMECH [Tonstue o uncrom BemectBe U 0 cMecu. Cmecu | . Kommekuus paznuunsix | Kommekius pazmnaHbIx §12. 09.12

ra3o00pa3Hble (BO3AYX, IPUPOIHBIH ra3), JKu-
kue (He()Th) U TBepAble (TOPHBIE TTOPOJIBL,
kyauHapHsie cmeck 1 CMC).

CmMecH TOMOT€HHBIE U TeTepOTr¢HHBIE

BHUJIOB MpaMopa U U3IeIui
(mnmm wuTroCTpanmit
n3nenwii) u3 Hero. CMmech
PEYHOr0 U CaxapHOTo
necka. Komnexmus Hedtr
1 He()TEIPOTYKTOB.
Komnekipys OBITOBBIX
cMmecel (KyTHHapHBIX
cmeceit, CMC, mmam
yHel, HalMTKOB U JIp. )

BHUJIOB BEIIECTB, CMECEH,
CMC

N3yuenne cocraBa
KYJIMHAPHBIX CMECEU IO
9THKETKaM




15 OOwemHas 0N Ta3a B CMeCH [onsiTHEe 006 00BEMHOI HoTEe (P) M. Inarpamma cocraBa AnropuT™ periieHus 3aqay, | 8§ 13. 16.12
KOMIIOHCHTA T'a30BOH CMECH. aTMoc(epHOro BO3ayXa. JIarpaMMebl CocraBicHue
CocraB B03/1yXa U MPUPOIHOTO JuarpamMma cocraBa JUarpaMM: COCTaB
ra3a. Pacuer oObeMa KOMIIOHEHTA MPUPOTHOTO Ta3a BJIBIXaeMOTO U
ra30BOM CMECH IO ero 00BEMHOMN BBIJIBIXaEMOI'0 BO3yXa
Jiosie ¥ Hao0opoT
16 HUncmpyrxmaoic [MousiTre 0 MaccoBoii foie BemecTBa (W) B aJITOPUTM BBIYUCIICHUS 8 14. 23.12
no Th. MaccoBas noins pactBope. PacTBopuTens u pacTBOpeHHOE MaccoBo# jonu BemectBa | I[loaroroBka k
BEIIECTBA B paCTBOpE BEIIECTBO. PacueT MacChl pacCTBOPEHHOTO MpaKTU9IeCKoit padbote No
BelIeCTBA 110 Macce pacTBopa U MacCOBOM Jioie 3 (c.77)
PacTBOPEHHOTO
BEIIECTBA U JAPYTHe PACUYCTHI C HCIOJb-
30BaHUEM ATUX NOHATUU
17 Hncmpyxkmasic IpakTHyeckas IInarensb, KOnObI, BECHI, Pacuernnie 3agaun ¢ 13.01
no Th. padora Ne 3. Pa3HOBECHI, CTaKaH, MEPH. | HCIOJIb30BAaHUEM
[TpakTudeckas pabota IUITHHIP, COJIb, caxap, MOHSATHSI «MacCoBast
Ne 3. TlpuroroBneHue pactsopa BOJIA, JIOTIST »
C 3aJIaHHOW MacCOBOU A0JeH
pacTBOPEHHOr'O BEIIECTBA
18 MaccoBast 10715 puMecen IIoHsATHE O YUUCTOM BELIECTBE U IIPUMECH. . Konnekius Komnexuns Munepans! u 8 15. 20.01
MaccoBas J1ons npuMecH (1>) B oOpasiie «MuHepabl ¥ TOpH. TOpH. MOPOJIbI, ITUKETKU W3yuenue cocraBa
UCXOAHOro BenectBa. OCHOBHOE BEIIECTBO. MOPOJIBDY). OT OBITOBBIX H HEKOTOPBIX OBITOBBIX U
Pacuer Macchl OCHOBHOTO BellleCcTBa 110 Macce J0O. NUzyuenune cocraBa (apmartieBTHY. nipenapaTtoB | GpapManeBTUUECKHX Ipe-
BEIIECTBA, COJIEPIKAILETO ONPEICICHHYIO HEKOTOPBIX OBITOBBIX U MapaToB 0 ITUKETKAM
MAacCCOBYIO JIONIO IPUMECEH, U Jpyrue (hapMarieBTHYECKHX
MO (UKAIIMOHHBIE PACYETHI C Npernaparos,
WCIIONIb30BAHUEM JTHX MOHSITHI COZIepIKaIIUX
OIpE/ICNICHHYIO JIONI0
MpUMECEH, 10 UX 3TU-
KETKaM
19 Pemenue 3ana4 v ynpaxxHeHU 3agaHus Ha KapTOUKax [MoaroroBka k koHTpOsb- | 27.01
o Teme «MaTemaTrka B Holt pabote Ne 1 mo Teme
XUMUID» «MatemaTrKa B XUMUID)
20 Kontponsras padora Ne 1 o WuauBuyabHbIE 3a1aHAs 03.02

TeMe «MaTeMaTHka B XUMHI

KonTtposbHas
pa6ora Ne 1

Ha KapTouKax

I'JIABA Il

ABJIEHUS, TPOUCXO/SINUE C BEHIECTBAMM (11 yacoB)




21 Paznenenue cMmeceii. CriocoOBI pa3eieHus CMeCe U OIMCTKA 3. Ilpoceusanue cmecu Bona, macio, Mmyka, caxap, | 816 10.02
1. CriocoOsI pa3encHus BemiecTB. HekoTopbie MpocTeHIme croco0b MYKU U CAxapHozo necka. CUTO, BOPOHKA (c. 83—385). lomamnauit
cMeceit pasneneHus cMecei: IpoceuBaHue, OT- Pazoenenue cmecu nopows- | nenurTenbHas, CTaKaHbI, ombIT «Pa3neneHue
CTaWBaHUE, JICKAHTAIMS U JIp. Ka cepbl U JHCene3HbIX TIECOK, cepa, Kele3HbIC CMECH CyXOro MOJIOKa U
onunok. Paznenenre cMecH | ONMUIKH PEYHOTO TIECKay.
TOPOIIIKA CEPhI U TIECKa. I[IpakTnyeckas padora
Paznenenue cmecu Bosbl U Ne 4. BeipamuBanue
PacTUTEIHLHOIO Macia ¢ KPHUCTAJLIOB COJH (10-
MOMOIIBIO AETUTETBHON MaIIHUN SKCIIEPHUMEHT)
BOPOHKH.
Llenmpugpyeuposanue.
J1O. Paznenenne cmecu
CyXOro MOJIOKA U PEYHOT0
TecKa.
22 2. ®ubTpOBaHME dunbrpoBanue B 1aboparopuu, ObITY U Ha 3. Quremposanue Iecok, Boma, uiasTp, 816 17.02

npousBozcTBe. [lonsTre o hunpTpare

Pasznenenune cmMecu Boasl U
pEYHOro TecKa.

M. @unetp IlorTa.
Boponka broxuepa. Ycra-
HOBKa 1711 PUIIbTPOBAHU
MO/l BAKyyMOM.
PecniuparopHbie Macku 1
MapJIeBbl€ MOBSA3KH.

JI. H320moenenue
00bIYHO20 U CKAA0YANO20
Gurbmpos u3z urbmpo
8anbHOU OyMmazy uau
bymasicnou canghemxu.
HO. Uzzomosnenue
Mapesuix no6A30K KaKk
cpedocmea

UHOUBUOY ANLHOU 3AUUMbI
6 nepuoo snudemuu
epunna.

OtcranBaHue B3BECH
TIOPOIIIKA JUIS YACTKU
TIOCYZIbI B BOJIE U €€
JICKaHTALHs

MapJisi, HOKHHULIbI, HUT-KU,
candeTku OymaxHbIe,
pecrmparop, IIpoTUBOra3

(c. 86—87). Usrorosiie-
HUE MapJIEBOU MOBS3KU.
IIpennoxuts x01
skcnepumenta «OT-
CTaMBaHUE B3BECH I10-
pOIIIKa JUTS YHCTKH T10-
Cy[IBl ¥ €€ ACKaHTAIHD).
IlogroroBka m0KIag0B
«HcTopust BOSHUKHOBE-
HUS IPOTUBOTa3ay,
«H.JI. 3enuHCKMI»




23 3. AncopOmus [MonsTHE 00 ancopOIMy U agcopOCHTaX. 3. Aocopbyuonnvie YTonb aKTHBUPOBAHHEIH, §16(c.87 — 89). Homamm- | 24.02
AKTUBUPOBAHHBINA yTOJIb KaK Ba)KHEHIINIA ceoticmea P-p HENCHU-KOJIBL, HUH ONBIT «AJIcopoums
aJICOPOEHT, €ro UCIIONIb30BaHHE B OBITY, Ha AKMUBUPOBAHHO2O VIS, KyKYpYy3HbIE NaJIOUKH, AKTHBHPOBAHHBIM YTJIEM
TIPOU3BOJICTBE M B BOEHHOM Jiesie. YcrpoiictBo | . [IporuBoras u ero OJIEKOJIOH, TIPOTHBOTa3 KpacsIuX BEIECTB
MIPOTUBOTa3a YCTPOHCTBO. TIETICH- KOJIBI».

JO. AncopOuust akTH- «AncopOuus
BUPOBaHHBIM yriieM Kpacs- KYKYPY3HBIMH NaJIo4Ka-
X BEIECTB IMEeMCHu- MU [IaPOB MaXy4HX
KOJIBL. AjicopOrust BEIIECTBY
KYKYPY3HBIMHU MAJIOYKAMH

1apoB Naxy4uX BeUIECTB

24 Juctunmnsius JIMCTUIUISIIMS KaK MTPOIECC BBIIETIECHUS J9. Tlonydenue Y4eOHBIN TUCTHILISATOP, 817. 02.03
BELIECTBA U3 )KHUJIKOM CMECH. JcTIwTMpoBanHoit Boasl | Komnekuust Hedts u Hed- | JomamiHuii ombit
JluctiinmrpoBaHHasi BOAa U 00JIaCTH ¢ C IOMOIIBIO TENPOIYKThI, TAOIUIIBI «OuHCTKa BOOBDY
npuMeHeHus. Kpucramnuzanus uiu BeImapu- naboparopHoii ycraHoBkH | [lepepaborka HedTH
BaHUC. KpI/ICTaJ'IJ'II/IBaI_[I/IH W BbITIApYBAHUEC B I IEPETOHKU
nabopaTopuu (KpUCTALTU3aTOPhI U hapdopo- xuakocreil. Pasnenenue
BBIC YAIIKHU JUIS BBIIIAPUBAHUSA) M IPHPOJIE. CMeCH NepMaHraHaTa u
[eperonka nepru. HedrenpomykTsl. JXpoMaTa Kajus
@pakoHHas MeperoHKa )XKUAKOro BO3IyXa crocobom

KPUCTaJUTU3ALUH.
. Komnexkus «Hedts 1
HeTenpoaYKThI».
Karammsatop.
JO. Ouucmxa 600w
25 OOGcyxeHne pe3ynbTaToB Ortansl BIpalUBaHUS KPUCTAJIIIOB COJIH. [MoaroroBka k npaktuue- | 09.03
MPaKTHYeCKOi paboThl Ne 4 « ckoit padore Ne 5.
BeIpamyBanue KpucTamion OuncTKa moBapeHHOH
conu» (JTOMAIITHUH OITBIT) comu (c. 96)
26 HUncmpyxmaoic IpakTHyeckas CrakaHbl, BOPOH Ka, Ipakruueckas padora | 16.03
no 15b. padora Ne 5. (hunpTp, 71a0. MTATHB, Ne 6.
[IpakTugeckas padoTta COJIb, TIECOK, (apdop. Wzyuenwne mporecca
Ne 5 «Oumnctka oBapeHHOH yanika, BoJa, CTEKII. KOppO3UH KeJe3a
COIIN» majgo4Ka (TOMAaITHHUH OITBIT)
27 XUMHUYECKUE PEaKIHH. [ToHsITHE O XUMUYECKOH pEaKkIiy KaK . YcrpoiictBo PacTBOpBI KUCITOTHI, 818. 30.03
VYc10BHS IPOTEKAHUS U npoliecce NPeBpalleHns] OJHUX BELIECTB B KUCJIOTHOTO M3BECTKOBOM BOJEL, JloMaIrHuit ormsIT
npeKpanieHus Ipyrue. Y cIOBUS TEUCHUS M IPEKPaIICHHUS OTHETYLINTEIS. Mpamop, JKeJe3o, cepa, «U3roroBieHune
XUMHYECKHX XHUMHYECKHX PEaKIUi. 2. «BynkaH Ha cToie». acOecTHp. ceTka, CaMOZEIBFHOrO OTHETY-
peakuuii Bzaumoneiicteue IIUTENS »

JKCJIC3HBIX OIMUJIOK 1




MOPOILIKA CEPbI IPU Ha-
rpeBanui. [lonydyenue
YTJIEKUCIIOro raza
B3aHUMOJICICTBUEM
Mpamopa C KUCIOTO U
O00OHapyXKEHHE €To C
TTOMOIIBIO U3BECTKOBOM
Bonbl. Katamutnaeckoe
pazlioKeHue MepoKCcHIa
BOIOpo/a (KaTainu3aTop-
Jquokcu Mapranma V.

28 [Tpu3HaKy XUMUYECKUX [puznaku xumuueckux peakuuid. Odpazosanue | JA3. [lonyuenue ocaoka YKCycHasi KHCIIOTa, CoJa, 8 19. 06.04
peaximii ocajika, BBIICIICHUE ra3a, MOSBICHHE 3aIaxa, auopokcuda meou (11) POOUPKH, HOJ, Jomaniuuii onbIT «I1pu-
H3MEHe-HHUe 11BETa, BbIICTICHNUE HITH peaxyueti oomena. CIHPTOBKA, CTEKJISIHHBIN TOTOBJICHUE JTUMOHA/12
TMIOTJIOIIEHHE TerlIa. Bosronka noa. KYIOJI, CIIMYKH, CIIUPTOBKA
Broigenenue raza u3
pacTBopa.
JI. Bzaumooeticmaue
VKCYCHOU KUCLOMbL €
nUMbeBoLl OO0l
(euopoxapbonamom
Hampus). Yoanenue namen
om pacmeopa uooa.
HO. Ilpuecomosnenue
JUMOHAOA
29 OOGcyxaeHne pe3ynbTaToB [Ipouecc koppo3uu xenesa. [MoxroroButh mokianst Ha | 13.04
MpaKkTHYecKoi padoTel Ne 6 VYcnoBus, BBI3BIBAIOLIUE KOPPO3HIO JKENE3a. TeMy «Bplnaromuecs
«U 3ydenue nporiecca koppo3un | Bpen, HAHOCHMBI TPOIIECCOM KOPPO3UH PYCCKHE yUEHBIS-XUMHUKID
xKeJie-3a» (IOMaIIHUIA OMbIT) HApPOJHOMY XO3SHCTBY. K KOH(epeHIU
30 O0o00rmIeHre U aKTyaTH3aIHsT 3amaHus HAa KApTOYKaxX IToaroroska Kk koHTpoib- | 20.04
3HaHUH 10 TeMe «SIBIeHus, mpo Holt paboTe Ne2
HCXOJISIIAE C BEIIECTBAMID».
ITonroroska
K KOHTPOIBHOH padoTe Ne2
31 Kontponsnas padora Ne 2 o KonTpoabHuas NupuBuayanbhble 3anadus | [loAroToBUTH MPOEKTHI 27.04
TeMe «SIBeHUs, TPOUCXOAAIIUE paGora Ne 2 Ha KapTO4YKax Ha Temy «MccnenoBanus

C BE€IICCTBAMM»

XUMHUYCCKUX peaKHHﬁ))




JIABA 1IV. PACCKA3BI IO XUMHH (4 gaca)

32 VYueHndeckas KoH(epeHI s Bxiaa, BHeCEHHBIN pYCCKUMU YYEHBIMH — ITopTpets! yuensix M. B. (c. 111 -122) 04.05
«Bpinaromuecs: pycckue XVMHUKaMH B pa3BUTHE XUMUH. JKU3Hb 1 JlomoHoCOBa, [MoaroroButsh
Yy4EHBIe-XUMUKN. nestenbHOCT, M. B. JlIomoHOCOBA, J.N. Menneneena, A.M. coobmmenne «Moe aro0u-

0 >KM3HM U AEATENbHOCTH . . Menneneesa, Byrneposa u np. MOE€ XUMHUYECKOE

M. B. Jlomonocoga, JI. 1. A. M. Byrnepoa BEIIECTBOY.

Menzeneena, (OO0 oTkpBITHH, TIO-

A. M. Byrneposa JIy4€HUU U 3HAUEHUHU
BBIOPaHHOTO XU-
MHYECKOTO BEIIECTBA)

33 Konkypc cooOmiennii yqanmxcss | MHoroo0pasyue XMMUYECKHX BEIIECTB. Kuuru ans (c. 123 — 145) 11.05
«Moe modrMoe XMMHUYECKOe JIOTIOJTHUTENBHOTO YTEHUSI | 3aBEpILIUTh IPOEKTHI HA
BeiecTBoy». OO OTKPBITHH, TI0- 10 XMMUH, Npe3eHTauuu o | temy «MccienoBanus
JIy4€HUU U 3HAYCHUH BbI- XUMHNYCCKHUX BEUIECCTBAX XUMHNYECCKHUX peaKunﬁ»

OpaHHOTO XMMUYECKOT0
BEILIECTBA

34 KoHkypc yaeHnuecKHX MpOeKTOB, BricTaBka paboT (c. 146 — 154) 18.05
TIOCBSILLICHHBIN UCCIIEIOBAHNSIM B yyaluxcs
00J1aCTH XMMHYECKHX PEaKIni

35 3akmoueHue. MItorn n3ydenus 3a1aHusa XUMUYECKOM 25.05
Kypca 3a roli. XuMuieckast BUKTOPUHBI, KAPTOUKH,

BHUKTOpUHA JKETOHBI, IIPH3bI

Y4eOHO-MeTOANYECKOEe H MAaTEePHATbHO-TEXHUUYECKOoe obecreueHne 00pa3oBaTeIbHOTO MpoIecca

OcHoBHas JinTeparypa:
o Ta6puensn O. C., Octpoymos 1. I'., Axnebunun A. K. «Xumus. BBoguslit kype. 7 kiace» .- yuyeOHoe nocobue uist yqanmxces. - M.: Ipoga, 2010
T.

e Tabpuensn O.C., Hlunapesa I'.A. Xumusi: Metoauueckoe nocodue K nMporneaeBTHIeckoMy Kypey «Xumust. BBoanslii kype. 7 kinace». - M.: [lpoda,
2010 r. (mporpamma, TEMaTH4ECKOE IJIAHUPOBAHUE, PEKOMEHIAINH).
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11. Xumus. Untepecusie ypoku: / ABT.-coct. B. H. ['onosuep. — M.: HIIDHAC, 2005.

12. 1 rpemruiep I'. U., [Muuyruna I'. A. Iupaktndeckue urpsl mpu ooydeHun xumun. — M.: JIpoda, 2004.

13. B. A. Kpunman. Kuawura jyist urenus o Heopranudeckoi xumun:, M., [Ipocsemenne, 2003 r

14. Xumus B tabmunax: A. E. Haconosa, M., [Ipoda, 2004 r

15. Xumus B popmynax: B. I'. Banos, O. H. I'eBa. [Ipoda, 2004 r

16. 111 Bompocos o xumuu 1y1st Beex: [1. bener, B. ITymmp, M., IIpocsemienue, 1994 r

17. Yto mel 3Haem o xumuu?: 0. H. Kykymkun, M., Beiciras mkosna, 1993 ¢

18. IlpoekTHas aesTenbHOCTD yu-csa. Xumus.: H. B. [llupmmna, Bosrorpan, Yuutens,2007 ©

HNHTepHET-pecypcehbl:

http://him.1september.ru/ I'azera "Xumus" u cait wist yautens "5 uay Ha ypox Xumuu"
http://www.openclass.ru/ caiit o6pazoBaTenbHbIii OTKPBITBIN KIacc

http://pedsovet.su/ caiit [Tencoset.py ( mpe3eHTanuu, pa3pabOTKu. .. )
http://www.zavuch.info/ caiit 3aBy4.undo

http://www.uroki.net/ Bce ast yuurtens Ha caiite YpOKu.HET
http://www.rusedu.ru/subcat_37.html apxuB yueOHbIX TporpamMm u npeseHraimii PycExy
http://ru.wikipedia.org/wiki/3arnaBHasi_ctpanuiia Bukumnenus Ha pyCCKOM SI3bIKE
http://window.edu.ru/ Enuroe okto JocTym k 00pa30BaTeIbHBIM pecypcam
http://festival.1september.ru/ ®ectuBanp negaroruueckux uaei «OTKPBITHIN YPOK»
http://www.uchportal.ru/ Yuurensckuii mopran

http://www.spishy.ru/referat xonnexums pedeparoB IS yHaruxcs



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

JlabopaTropHoe 06opyroBaHue
- OBIIEE 1 BCIIOMOTI'ATEJIBHOE:
ITatuB 1a00paTOPHBI XUMUYECKUH,
TaTuB A npoOUpPoOK
Hlunue! TUrenbHbIe
ArnTeyka MeTUIIMHCKAs
Jlocka Juist cyliku 1a00paTopHOM NOCY/ 1B
Epun s MbIThS HOCYABI
[IepuaTku pe3nHOBBIE
Bechl yueOHbIe ¢ pazHOBECaMU
KoMmmekT nocy/ipl ¥ npuHaIEKHOCTEH ISl pabOTHI ¢ MAJIBIMHU KOJIMYECTBAMYU BEIIECTB
CrniupToBKa 1abopaTopHast

-TIOCY/IA:
BopoHku, k01061, OI0pETKH, CTEKIISIHHbIE TPYOKH U MaJIOYKH, CTaKaHbl, CTYIKHU C TIECTUKaMH,
YaIllKU BBIIAPUTEIIbHBIE

-XUMHNYECKHUE PEAKTUBbBI U MATEPUAJIbI:
MeTaiiel 1 HeMeTaJUTbl, OKCHJIBI METAJIJIOB, THIPOKCHIBI, COJTH, KUCIOTBI, HHINKATOPbI, TOPIOYast KHUAKOCTh JUIS CIIUPTOBOK, OPraHU9eCKHUE BEIICCTBA —
HeoOxoaumeble 11 BemoHeHus [1/3, JI/O u I1/P

- OBBEKTBI HATYPAJIbHBIE:
KOJ'IJ'ICKI_[I/II/I ImiIacTMacc, BOJIOKOH, MCTAJIJIOB U UX CIIJIaBOB, BUJIOB TOIIJIMBA, KAY4YYKOB, MUHCPAJIbHBIX y,Z[O6peHI/II>'I, MHHEPAJIOB U 'OPHBIX IIOPOJ

- TABJINLIBI:
HOprCTH YYCHBIX-XUMHUKOB
Komriext Ta6J'II/II_[ ACMOHCTPAIIHOHHBIX 110 XUMHUHU.

PESyJIbTaTbI H CUCTEMA UX OLICHKU

KpuTtepun 1 HOpMBI OLCHKH 3HAHUH M YMEHUH YYAIIUXCHA 10 XUMHUH

1. OIEHKA 3HAHUM YYAIIIUXCSH

quTeﬂb OOJIKECH y‘II/ITbIBaTb:

i HpaBI/IJIbHOCTB N OCO3HAHHOCTDH U3JIOKCHHUA CO,Z[Gp)KaHI/ISI, HOJ‘IHOTy paCKpLITI/ISI HOHHTHﬁ, TOYHOCTH yrIOTpe6J'IeHI/ISI Hay‘{HLIX TepMI/IHOB;
— CTCIICHb C(I)OpMHpOBaHHOCTI/I I/IHTeJIJIeKTyaJIBHBIX n 06H16y1166HLIX yMeHI/IfI;




— CaMOCTOATEIbHOCTb OTBETA,

— pEYEBYIO I'PAMOTHOCTB U JIOTMYECKYIO IIOCIIEI0BATEIbHOCTh OTBETA.

OneHka yCTHOr0 0TBeTa, NMCbMEHHOM KOHTPOJIbHOM padoThl (3a1aHHUA €O CBOOOHO KOHCTPYHPYEMBbIM OTBETOM):

OrMmertka «5» cTaBUTCS, €CIIM B OTBETE IPUCYTCTBYIOT BCE MOHATHUS, COCTABISIOLINE COJEPKAHUE TAaHHON TeMbl (OCHOBHBIE 3aKOHBI U TEOPUH XUMUM,
3aKOHOMEPHOCTH MPOTEKAHMS XHUMUYECKUX PeaKIuii, 00mue HaydIHbIe MPUHIMITBI TPOU3BOJCTBA HEOPTaHNYECKUX M OPTaHUYECKUX BEIIECTB M Ap.), a
CTENEeHb UX PACKPBITUS COOTBETCTBYET YPOBHIO, KOTOPBIA NMPEAYCMOTPEH T'OCYJApCTBEHHBIM 00pa30BaTENbHBIM CTaHAapTOM. OTBET JEMOHCTPHUPYET
OBJIAJIEHUE YYalIUMCS KIHOYEBBIMU YMEHMSIMH, OTBEYAIOIIMMHU TPeOOBaHUSAM CTaHJIApTa K YPOBHIO MOJATOTOBKM BBITYCKHHMKOB (TPaMOTHOE BIIaJIEHUE
XMUMHMUYECKHUM $SI3bIKOM, MCIOJIb30BAaHUE XMMHYECKONW HOMEHKJIATYphl — «TPUBHAJIBHOI» WM MEXIYHApOJHOW, YMEHHE KIacCU(QHUIMPOBATH BEIIECTBA U
peaxkiuu, TEPMUHOJIOTMYECKH TPaMOTHO XapaKTepU30BaTh JII000M XMMHUECKUH Mpoliecc, OObSICHIATh 00YCIOBICHHOCTh CBOMCTB U IPUMEHEHUS BEILIECTB
UX CTPOCHHUEM U COCTaBOM, CYLIHOCTb U 3aKOHOMEPHOCTb MTPOTEKAHUS N3YUYEHHBIX BUOB peakiuii). B oTBeTe BO3MOXHas 0/JHa HECYLIECTBEHHAas OLIHOKa.
OTmeTka «4» CTaBUTCS, €CIIM B OTBETE NPHUCYTCTBYIOT BCE IMOHATHS, COCTABJISIOIIME OCHOBY COACPkKAHUSA TEMBI, HO IIPH UX PACKPBITUH JOIYIIEHBI
HETOYHOCTH, KOTOpBIE CBHUJETEIBCTBYIOT O HEJOCTATOYHOM YPOBHE OBJAJEHHUS OTAEIbHBIMU KIIOYEBBIMH YMEHHUSMHU (OLIMOKU MpHU OIpeleiIeHUH
KJIaCCU(UKAMOHHBIX MPU3HAKOB BEUIECTB, UCII0JIb30BAHUHA HOMEHKIIATyphl, HATMCAaHUH YPAaBHEHUN XUMUYECKUX PEaKuil U T.I1.).

OrMmeTKka «3» CTaBUTCSI, €CJIM OTBET MOJHBIN, HO MIPHU 3TOM JIONYIIEHA CYLIECTBEHHAs OIIMOKA WM OTBET HEMOJIHBIN, HECBSI3HBIN (OTCYTCTBYIOT HEKOTOPBIE
MOHATHUS, HEOOXOAUMBIE ISl PACKPBITHSI OCHOBHOTO COAEPKaHUS TEMBI); B OTBETE MPOSIBIAETCS HEJOCTaTOUHAs! CHCTEMHOCTb 3HAaHUM WJIM HEJI0 CTATOYHBIN
YPOBEHbB BIIaICHUSI COOTBETCTBYIOINMH KIIIOYEBBIMA YMEHHSAMH.

Otmerka «2» CTaBUTCS, €CIIM NPU OTBETE OOHAPYKEHO HENOHMMAaHHE y4allUMCS OCHOBHOIO COJAEp)KaHUS Y4eOHOro Mmarepuaja WM JOMyLICHBI
CYIIECTBEHHbIE OIIMOKHU, KOTOPBIE YJalIHiicsd HE MOXKET UCIIPAaBUTh IPHU HABOAIINX BOIPOCAX YUUTEIISL.

2. OIIEHKA MPAKTUYECKWX YMEHWUN YYAIIIUXCSHA

OuneHka yMeHMil peliaTh pacyeTHbIe 3a1a4n:

OtMmeTKa «5»

B JIOTHUECKOM PACCYXKJICHUHU U PEIICHUH HET OIIMOO0K, 3a/1aua pelieHa pardoHaIbHBIM CIIOCOO0OM.

OtmeTKka «4»

B JIOTUYECKOM PACCYXJICHUU U PEIICHUU HEeT CYIIECTBEHHBIX OMIMOOK, HO 3ajjaua pellieHa HepalMOHAIBHBIM CIIOCOOOM WM JOMYIIEHO He Oosee AByX
HECYIIECTBEHHBIX OLINOOK.

OtmeTka «3»

B JIOTHYECKOM PACCYKJIEHUHU HET CYIIECTBEHHBIX OITMOOK, HO JOMYIIIEHa CYIIECTBEHHAs OITMOKa B MAaTEMaTHYECKHUX pacyeTax.
OTMmeTKa «2»

UMEIOTCS CYIIIECTBEHHBIC OIIMOKHU B JIOTHUECKOM PACCYXKICHUH U PEIICHUU.

OHeHKa IKCIICPUMECHTAJIBbHbBIX VMeHHﬁ

OrneHka CTaBUTCS HA OCHOBAHUW HAOIOJCHHUS 32 yJalluMCs U TUChbMEHHOTO OTYeTa 3a padoTy.

OTMmeTKa «5»




paboTa BBIMOJIHEHA MTOJIHOCTHIO M MPABHIIBHO, ClIENIaHbl IPABUIIbHBIE HAOIIOACHUS 1 BHIBOJIBL;

HKCTIEPUMEHT MIPOBECH TI0 TUIAHY C YUETOM TEXHUKH 0€30TIaCHOCTHU ¥ MPaBHJI pabOTHI C BelIeCTBaMHU U 000pYyI0BaHUEM;

MIPOSIBJICHBI OPTraHU3alMOHHO-TPYIOBBIC YMEHHS (ITOIACPKUBAIOTCS YMCTOTA pabodero Mecra v MopsI0K Ha CTOJIE, SKOHOMHO HCIIOJIB3YIOTCSI PEAKTUBBI).
OT1meTka «4»

paboTa BBITIOJHEHA MPABWILHO, CAETAHbI MPABUJIbHBIC HAONIONEHHS M BHIBOBI, HO MPH 3TOM JKCIIEPHUMEHT MPOBEACH HE MOJHOCTHIO WM JIOMYIICHBI
HECYLIECTBEHHbIE OIINOKU B paboTe ¢ BellecTBaMU U 000pyI0BaHUEM.

OT1merka «3»

paboTa BBITIOJHEHA MTPABHIHLHO HE MEHEE YeM HAIlOJIOBHHY HJIU JOMYIICHA CYIIECTBEHHAs ONIMOKA B XOJIE IKCIIEPIMEHTA, B 00BSICHEHUH, B 0(hOpPMIICHUT
paboThl, B COONIOACHNH MTPaBUJI TEXHUKH 0€30IaCHOCTH MpU paboTe ¢ BellecTBAMU U 000pYI0BaHUEM, KOTOPAs UCIIPABIISAETCS IO TPEOOBAHUIO YUUTETIS.
OT1meTka «2»

JOTYIIEHBI 1Be (M 0o0Jiee) CYIIECTBEHHBIE OIMMOKA B XOJ€ IKCIIEPUMEHTa, B OOBICHEHUH, B OpopMieHHNH PaOOTHI, B COONIOACHUN TPABUI TEXHUKH
0€30MacHOCTH TIpH padoOTe C BEHIECTBAMH U 000PYAOBaHUEM, KOTOPBIC YYAITUICS HE MOYKET UCTIPABUTh JTaKe TI0 TPEOOBAHHIO YIUTEIIS.

3. OHEHKA CAMOCTOSATEJIBHBIX INTMCBMEHHBIX PABOT

B nmucbMeHHBIX KOHTPOJILHBIX (TECTOBBIX) PA00TaX VUNTHIBAETCH TAKKE, KAKVIO YACTh PA00THI BLINOJHNJ VICHHK:
«2» - 0-49 % 3aganmii; «3» - 50-69% 3amanuii; «4» - 70-89% 3amanuii; «5» - 90-100% 3amanuii

KOHTpOJII)HO'I/I3MepI/ITeJII>HI>Ie MaTepHuaJIbl 110 XUMHH 7 KJjaacce
KontpoabHas padora Ne 1 nmo teme «MaremaTuka B XUMHUN)
1 BapuaHnT
1.PaccunraiiTe OTHOCHTEIBHBIC MOJICKYJISIPHBIC MAacChl BemecTB 1o ux Gopmynam: Brz, H O, CO,, H2SO4, KOH, BaCl,. 3nauenus

OTHOCHUTEJIbHBIX aTOMHBIX Macc HaiauTe no tabnuie .M. MenaeneeBa, OKpYrianuTe X JI0 LEJIbIX YUCEI.

2.PaccunTaiiTe MacCOBBIC JIOJIU DJIIEMEHTOB B BelecTBax: a) yriaekuciaom raze COz; 6) cynbduae kanpius CaS; B) HATpUEBOU
cemutpe NaNOs; 1) okcuge amomunus AlxOs.



3. PaccuuTaiiTe MaccoBble TOJIM KUCIOpOJa B BemecTBax: a) yriaekucioM raze COz; 6) okcuae kanbius CaO; B) HaTpueBOn
cenutpe NaNOs; r) okcune amomunust AlxOs.

KonTpoabHasi pabora Ne 1 mo reme «MareMaTuka B XUMHID)

2 BapuaHT
1.Paccunraiite OTHOCHTEIbHBIC MOJIEKYJIIPHbIE Macchl BemecTB 1o ux popmymnam: Cly, Na,O, CaO, H3PO,, LIOH, Znl,. 3Hauenus
OTHOCHUTEJIBHBIX aTOMHBIX Macc HaWauTe ro tadnwuie JI.1.Menaeneesa, OKpyrinuTe Ux 10 MEIbIX YUCEIL.

2.PaccumnTaiiTe MacCOBBIE JIOJIM JIEMEHTOB B BellecTBax: a) yrapuom raze CO; 0) kapOuse kanpitus CaCy; B) KaJMeBOM cenuTpe
KNOs3; 1) okcune 6apus BaO.

3. PaccumnraiiTe MaccoBbie 0JIM YTIAEpo/ia B BelecTBax: a) yriekucioMm raze COz; 6)kapOune kanbius CaC; B) kapOoHATE KaJIbIIHS
CaCOg; 1) yrapuom raze CO.

KounTtpoJsbHas padora Ne2 no teme «SBJieHUs1, MPOMCXOAsIIME € BeIIECTBAMM»

Nel. Bam manbl Tpu cia0Ba, 00BEAMHEHHBIX OOMKUM Mpu3zHakoM. OmnpeaenuTe 3TOT MPU3HAK.
a) COMPUKOCHOBEHUE (BEIIECTB), HATPEBaHUE, KaTATU3aTOPHI.
0) uentpudyrupoBanue, aacopOoLns, KPUCTATITH3AIHS



Ne2. VkakuTe npu3HakKu XUMUYECKUX PEAKIIUA:
a) IPUrOpaHKUe Maciia BO BPeMsl IPUTOTOBJICHUS MHILH;
0) B3aMMO/ICHCTBHE MUIIEBOI COIBI ¥ TIMMOHHON KUCIIOTHI

Ne3. 3anonHure nponycku:

a) B nbutecoce 3arpsA3HEHHBIN BO3/1yX 0CBOOOXKIA€TCS OT MBUIH ...

1) orcTauBanuem 2) neperonkoit 3) ¢puibTpoBaHueM 4) TUCTHUIALMEH S5) MpOCEMBaHUEM
TaK KaK MOJIEKYJIbl BO3/1yXa U YaCTHUIbI ITLIM UMEIOT. . ..

1) pa3Hblii pazmep 2) pa3Hyl0 Maccy 3) pa3Hblil IBET

Ne4. Paznenurte nepeuncieHHbIE SIBJICHUS HA XUMUYECKUE U (PU3UUECKHE:
a) BOCIIJITAaMEHEHHE CITUYKH; 0) CBEUEHHUE 3JIEKTPOJIaMIIbl; B) IOTEMHEHUE CepeOpsSHOI JIOKKH; I')CKUCAHUE MOJIOKA; J)UCIIapeHHEe BOJbl; €)HarpeBaHue
MUHEpaJIbHOM BOJIBI; %K )IJIAaBJICHUE CTEKJIa; 3)pXKABJICHUE Kele3a; 1) 3aMep3aHue BObI

No5. Bam nipeqiaraetcst Tpu ciaoBa. Mex 1y IEPBBIM U BTOPBIM CYIIECTBYET OINpeeaEHHas CBsI3b. HailauTe cl1oBo, Tak K€ CB3aHHOE C TPETHU M.
a) Kpucrannumzamus — MeTHbIN Kyropoc; AUCTHIUISALNS - ?
0) Jlyunna — kucnmopon; ¢enosndranens - ?

Ne6. Bam nmanbl yetbipe ciioBa. Tpu U3 HUX 00bEAMHEHBI OOIMM Mpu3HakoM. UeTBEpToe K HUM He noaxoauT. Haitiure ero u 0oObSICHHUTE, IIOYEMY BBI
BBIOpAI KIMEHHO 3TO CJIOBO.

a) bensun, Boja, KEPOCHH, COJIAP.

0) I'a3, ocanok, TerioTa, Bpemsi.



	2. ОЦЕНКА ПРАКТИЧЕСКИХ УМЕНИЙ УЧАЩИХСЯ

