PABOYAS ITPOI'PAMMA

1O XUMHNH

OCHOBHOe€ 0011ee 00pa3oBaHue
7 kjacce

KonmnuectBo 1acoB: 35
VYuutens: KOnuna Anesruna bopucosHa

[Tporpamma pa3paboTana Ha OCHOBE IPOTPAMMBI TPOTIEEBTUYECKOTO Kypca XUMHH st 7 Kilacca

OCHOBHOM 1IKOJIBI «XuMHusl. BBonHbI Kypce. 7 knace» aBropoB O. C. I'abpuensina, W. I. OctpoymoBa u A. K. AxiieOnHnHa

(ITporpamma npomneneBTuuecKoro Kypca «Xumus. Brogusiit kypce. 7 kiace»/ O. C. T'abpuensin, U. I. Octpoymos, A. K.
Axnebunus . - M.: [Ipoda, 2007T.)

PaGouasi mporpaMMa y4eGHOro Kypca pa3padoTaHa Ha OCHOBe IIPOIpaMMBbI IIPOIEJEBTHUECKOTO Kypca XMMHUH Ul 7 Kilacca OCHOBHOMN

mKonbl «Xumus. BBoanblii kype. 7 kiaace» aBropoB O. C. TI'adpueasina, HW. I'. OctpoymoBa u A. K. Axneoununa (IIporpamma
nporneaeBTHueckoro kypca «Xumus. Bogusiit kypce. 7 kimacey/ O. C. I'abpuensn, U. I'. Octpoymos, A. K. Axnebunun . - M.: llpoda, 2007r/Jannas
pabouas mporpamma o XMMHUH JUId § KJlacca COCTaBJIEHA C YYETOM CJIEIYIOIIMX HOPMATHBHBIX JI0KYMEHTOB!

3akon Poccwuiickoii @enepammu «O06 oOpazoBanum», cT. 32 «KoMNneTeHIrs ¥ OTBETCTBEHHOCTh 00pa30BaTeIbHOTO yUpeKaeHHs (11.67);

[Tpuka3z MunncrepcTBa oopazoBanusi Poccuiickoit @eneparnmu ot 05.03.2004 Ne 1089 «O06 yrBepx)kaeanu deaepaabHOro KOMIOHEHTA
rOCYJIapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB HAYAJIBHOTO 0OIIETr0, OCHOBHOTO OOIIETO U cpeiHero (MOIHOT0) 001Iero 00pa3oBaHus»;

[Ipuxa3z MunucrepctBa oopazoBanus Poccuiickoit @enepanuu ot 09.03.2004 Ne 1312 «O06 yrBepxkaeHuu ¢peaepaibHOro 6a3ucHOro yyeOHoro mnjiaHa
U IPUMEPHBIX yUEOHBIX MJIAHOB JUIsl 00pa30BaTeNbHBIX yupexaeHuil Poccuiickoil deneparyy, pean3yomux IporpaMMel 001ero 00pa3oBaHus;

denepalbHBINA IEpeueHb YI€OHUKOB, PEKOMEHI0BAaHHBIX M JIOMYIIEHHBIX K UCTIOJIH30BAaHUIO B 00pa30BaTEILHOM MpoIiecce B 00pa3oBaTeIbHBIX
OpraHM3alMsX, peaTu3yolux 00pa3oBaTelibHbIE IPOrpaMMBbl 00IEr0 00pa30BaHus U UMEIOIIMX FOCYIapCTBEHHYIO aKKPEIUTALINIO;

OcHoBHas oOpa3oBaTenbHas porpamma cpeanero oomero oopazoBanus MbOY «lllkoma Ne 51» BaxuroBckoro paiiona r. Kazanw,
VYuebnsiii nan MBOY «Illkoma Ne 51 Ha Texymuii yueOHbIH TO;

I'onoBoit kanengapublil yueOHb1i rpadpuk MBOY «Illkona Ne 51» Ha Texymuil yueOHbIA ro;

[Tonoxxenwne o padoueit mporpamme MBOY «Illkoma Ne 51» BaxuroBckoro paiiona r. Kazanw.

[Tonoxenune o TekymeM KOHTPOJIE ycreBaeMoCTH 1 mpoMexkyTounoit arrectanuu MbBOY «Illkoma Ne 51».
OO0uiasi xapakTepuCTHKA Yy4e0HOI0 mpeaMera

H3ydenne BBOJHOIO Kypca XMMHH B 7 KJIacce HapaBJISHO HA JIOCTHXKCHUE CICAVIONNX IeJIei:




¢ MMOATOTOBUTH YHallUXCs K U3YYCHHUIO HOBOI'O y‘ICGHOFO npeameTa,
¢ CO34aTh IMO3HABATCIIbHYO MOTHBAIIWIO K U3YUCHHUIO HOBOI'O IIPEAMETA;

* copmupoBaTh MpPEAMETHBIC 3HAHHS, YMEHUS W HaBBIKH (B TEPBYIO OYEpEIh PacCUYCTHBIE U JIKCIEPUMEHTAJIbHBIC), HA KOTOPBIE HEIOCTATOYHO
BPEMEHH IIPU U3YYEHUHU Kypca XUMHUH OCHOBHOM IIKOJIBI;

¢ II0Ka3aTh SAPKUEC, 3aHUMATCIIbHBIC, SMOIIMOHAJIBPHO HACBIIICHHBIC 3ITM304bI CTAHOBJICHUS U PAa3BUTUA HAYKH XUMHUH,
¢ MHTCIPpUPOBATH 3HAHUA 110 NpCAMETaM CCTCCTBCHHOI'O IHUKJIa OCHOBHOIM IIIKOJIEI HA OCHOBE yqe6H0171 JAUCLMITIIMHBI «XHUMUI».

Kypc nponeneBTHky HE MpeaycMOTpeH (eaepaibHbIM 0a3UCHBIM Y4€OHBIM IIAHOM, TO3TOMY B IPOrpaMMe OTCYTCTBYIOT CBEIEHUS Kypca XUMHH,
IPESYCMOTPEHHOTO (hesiepanbHbIM KOMIIOHEHTOM IOCy1apCTBEHHOI'0 00pa30BaTEeIbHOTO CTaHAapTa 110 XUMHHU JJ11 OCHOBHOMH LIKOJIBI.

Kypc (COCTOI/IT N3 YCTBIPEX qaCTeﬁ) pemacT CIACAVIOIMUC 3adaun.

[TepBas Tema — «XHUMMUSA B HEHTPE €CTECTBOZHAHUNM) —
1. TO3BOJISIET aKTyaIM3MPOBATh XUMUYCCKUE 3HAHUS yJaIIUXCs, MOTYICHHBIC Ha YPOKaX MPHUPOJIOBEICHUs, Onoorun, reorpaduu, GU3NKU, 4TO
YMEHBUIUT IICUXOJOTMYECKYIO0 HArPY3KY Ha yYalluXcs C MOSABICHHUEM HOBOI'O MpPEIMETa.
2. cnocobcTByeT (POpMUPOBAHUIO HUIIeW 00 MHTETPHUPYIOLIEH PO XMMHUU B CHCTEME €CTECT-BEHHBIX HAyK, 3HAYMMOCTH ITOTO MpeaMera IJis
YCHEIIHOI0 OCBOEHHUS €CTECTBEHHOHAYYHBIX JUCLUILINH.

Bropas tema — «MaTeMaTuka B XUMHH) —
1. MO3BOMNSET COBEPIICHCTBOBATh YMEHUsI, HEOOXOIMMBIE TIPU PEIICHUH XUMUYECKUX 3a7a4: YMEHUE BBIUMCISTH YacTh OT LEI0ro (MaccoBast A0S
JJIEMEHTA B CJIOKHOM BEIIECTBE, MACCOBasi U 00bEMHasl 10T KOMIIOHEHTOB B CMECH, B TOM YHUCJIE U JOJIS IpUMeEceit).

TpeTrpsa Tema — «SIBJIeHUA, IPOMCXOASALIME C BelleCTBAMM» —
1. JOMONHSET CBEAEHHUS YYaIUXCsl 00 U3BECTHBIX UM (PU3UUYECKUX U XUMHUYECKUX SIBJICHUSX.

UYersepras tema — «Pacckaspl mo XuMum» —

1.  cmocoOcTByeT (OPMHUPOBAHUIO HAyUHBIX IPEACTABICHUN 00 YUEHBIX-XMMHKaX, YAUBUTEIBHOM MHPE XHUMHH, OTKPBITHUSAX, PEAKLUMSIX MU
BEILECTBAX.
XumHusi — Hayka OJKcrepuMeHTanbHasd. [lostomy B 7 Kiacce paccMaTpUBAKOTCS TaKUE BAKHEWIINE METOJOJIOTMYECKHE IIOHATHS, Kak

«OKCIIEPUMEHTY, «HAOII0/IEHNUEY», «U3MEPEHHEY, KOTIMCAHUEY, «MOJCIUPOBAHUEY, «THUIIOTE3a», «BBIBOIY.
Jlnst popMHpOBaHUS SKCIIEPUMEHTAIBHBIX YMEHUN yJaluxcs B MPOrpaMMe MpeayCMOTPEHbl HECTIOXKHBIE 110 TEXHHUKE BBIMOJIHEHUS YKCIEPUMEHTHI,
1abopaToOpHbIE OMBITHI U MpaKkTUYecKue paboThl. Takxke HTON LETH COCOOCTBYET NMPEAYCMOTPEHHBIH B Kypce NOMAIIHUN SKCIIEPUMEHT, KOTOPbIi
MOJTHOCTBIO COOTBETCTBYET TPEOOBaHMSAM TEXHHMKHM O€30MaCHOCTU M OOECIeUMBAeT YIIEANIME M3 MPAKTUKU OO0YYEeHUS XUMMHU SKCIIEpUMEHTAIbHbIE
PpabOTHI JIOHTETIOHOTO (TIPOJOIIKUTEITHHOTO TI0O BPEMEHHN ) XapaKTepa.

W3yuenue mpearaeMoro Kypca IpeaycMaTpHUBAeT IIMPOKOE MHCIOJIb30BaHME AaKTHUBHBIX (OPM M METONOB OOYYEHHsS: MOBBIIMIEHHE POJIH
CaMOCTOSITENIbHOM paboThl ydaluxcs B 00Oy4yeHUH (HarpuMep, IPOBEACHHE JOMAIIHET0 XMMHUYECKOr0 SKCIIEPUMEHTa), B TOM 4YHCIIe MOJArOTOBKa
COOOIICHUH IJIs1 yUeHUYECKUX KOH(EPEHIIHA, 3aII1Ta POEKTOB, 00CYKIACHNE PE3yJIbTATOB JOMAITHETO SKCIIEPUMEHTA.



Pabouas mporpamma mpeaycMaTpuUBaeT pa3BUTHE TAaKUX JIOTMUECKUX OIEpaluil MBIILUICHHUS, KaK aHalu3 M CHUHTE3, CpaBHEHHEe U 0000IIeHue,
BBIJIBUKEHUE U TOATBEPKACHUE WUIH OMPOBEPIKEHHUE TUIIOTES U T. [I.
BrimonHeHne npakTH4eckoi yacTu pabodeid porpaMMbl MPEAYCMOTPEHO B CISAYIONIEM 00beMe:

Buabl gesteabHOCTH Kou-Bo pa6ot
[IpakTrueckue pabOTHI 6
KonrtponbHbie paboTh 2

[IporpaMmMa mocTpoeHa Ha OCHOBE MEKITPEIMETHBIX CBS3€H, IPEkKIE BCETO, C KypcoM (PU3UKH, OMOJIOTHH, reorpaduu, MaTEMaTHKH.

PaGouas nporpamma oprieHTHpOBaHa Ha ucnoias3oBanue Y MK:
o Tabpuensa O. C., OctpoymoB U. I'., Axnebunun A. K. «Xumus. BBogasiid Kypc. 7 kimace»- ydeOHoe mocobue it yqamuxcs. - M.: Jlpoda,
2010 .

e Tabpuensn O.C., lllunapesa I'.A. Xumus: Meroandyeckoe nocodue K NporneaeBTHYECKOMY Kypcy «Xumus. BBoausiit kype. 7 kiace». - M.:
Hpoda, 2010 r. (npoepamma, memamuueckoe nianuposarue, peKoOMeHOayu).
e Tabpuensn O.C., Hlunapesa I'.A. Xumus. Pabouas terpans. 7 knacc. - M.: [Ipoda, 2010 r.

e Tabpuensan O.C., Akcénona U.B.. [Ipaktukym k yue6Homy nocoduto O.C. 'abpuensna u ap. «Xumus. Beogusiit kype. 7 kinace», — M.: lpoda,
2010.

KonTposns 3a pe3ynbraTamMu 00y4eHHs OCYILECTBISETCSl Yepe3 UCIOIb30BaHHUE CIIEIYIOIMIMX METOJOB: TEKYIIMH, HTOTOBBIM.

[Tpu 3TOM HCHONB3YIOTCS pa3zauuHble (GOPMBI KOHTPOJIS: MpakTHyeckass paboTa, caMocTosITeabHas paboTa, TeCT, YCTHBIA ONpoc, MUChbMEHHAs
KOHTpOJIbHAs paboTa, 3alinTa IpoeKTa 1 JIp.
Texywuii KOHmMpPOIbL OCYIIECTBISIETCS C TOMOIIBIO cOOeCeI0BaHUs, TECTUPOBAHUS, HAOIIOIEHHS B X0/Ie IPAKTUYECKUX paboT.
Temamuyeckuii KOHTPOJIb OCYLIECTBIIIETCS MO 3aBEPIICHUHN TEMbI B (JOpPME KOHTPOJILHOTO TECTUPOBAHNUS WM MHUCbMEHHOM KOHTPOJILHON PabOTHI.
Hmozcoswiti KOHTPOJIb 3HAHUM yyalluxcs MpearnosnaraeT codecejoBaHHE WM TecTupoBaHUe (AupdepeHIUpoBaHHOE) IO OCHOBHBIM BONpOCaM
M3Y4YEHHOI0 MaTepuana.

O01mevyeoHbIe YMEHNSA, HABBIKH M CIIOCOOLI eI TeILHOCTH

Pabouast mporpamma mpemxycMaTrpuBaeT GOpMUpPOBAHUE Y yUalTUXcsl 7 Kilacca 00meyuyeOHbIX YMEHUN U HABBIKOB, YHUBEPCAIBHBIX CITIOCOOOB
NEeSATEIbHOCTH U KITFOYEBBIX KOMIETEHITUH.



IIpeanoJiaraeMslii pe3yJibTaT H3Y4YEeHUs MPONEAEBTHYECKOr0 Kypca XUMHH 7 KJjacca
B pesyabTare u3y4eHus NPONeAeBTHYECKOI0 Kypca XUMHH YYE€HHUK J0JIKEH
3HATh /IOHUMATh:

*  XUMUYECKYI0 CUMBOJIUKY: 3HAKA HEKOTOPBIX XUMHUYECKUX AIIEMEHTOB, OPMYIIbI XUMHUYECKHUX BEIIECTB U YPABHEHUSI XUMUUYECKUX PEAKIINN;

. sajicHellue XumudecKkue NOHAMUA: XUMUsA, XUMUYCCKHE METOJbl M3YYCHHS, XUMHUYCCKHH 3JIEMEHT, aTOM, HOH, MOJIEKYJa, OTHOCHTEIIbHbBIC
aTOMHasi ¥ MOJICKYJISIpHAsT MAacChl, MHHEpaJ, BEUIECTBO, KIacCHU(DHUKAIMSA BEIIESCTB, XUMUIECKAsI PEAKIUs, KOPPO3Hs, KaTau3aToOpbl, HHTHOUTOPHI,
(dbunpTpoBaHUE, AUCTHILIALUS, aJCOPOLMSA; OpraHWYecKas W HEOpPraHWYecKas XUMHUS, YIJIEBOJIOPOJbI, CHUPTHI, KapOOHOBBIC KHCJIOTHI, KUPHI,
YTIIEBOJIBI, OCJIKH, KAaUeCTBEHHBIC PEAKIUH,

* OCHOBHbBIE 3AKOHbI XUMUU: COXPAHCHUS MACChl BEIIECTB, IIOCTOSHCTBA COCTAaBa BEIIECTBA, IEPUOJUICCKUN 3aKOH;

*  eaiCHelllUue Geuiecmea U MAamepuanbl: HEKOTOPbIe METAJUIBI U CIUIaBbl, CEpHAasi, COJSHAs, a30THAs M YKCYCHAas KHUCJIOTHI, IICJIOYH, aMMHUAK,
YKUPBI, MbLIIa, TJIFOKO3a, caxapo3a, Kpaxmall, KjaeT4aTka, 0einku, n3BectkoBas Boga, CMC;

yMeThb:
* Ha3vleams OT/AEIbHBIE XUMUYECKUE AJIEMEHTHI, UX COCAUHEHUS; COEIUHEHUSI HEMETAIJIOB U METaNIOB, U3YUYEHHbIE OPraHUYECKUE COCAUHEHMS U
JpyTHUe BellecTBa M0 TPUBUAIBHON MIIM MEXIYHApOIHOW HOMEHKIIATYype,;

° onpeOeJmmb NMPUHAIIC)KHOCTD BCHICCTB K OIIPCACICHHBIM KJIaCCaM HCOPTAHNYCCKUX BCILCCTB,

¢ xXapaxkmepu3oeamb 3JICMCHTHI MaJIbIX IIEPHUOAOB IO UX ITOJOKCHHIO B HepI/IO,I[I/I‘{CCKOﬁ CUCTEMC ]_I n. MCHI[CJ'ICGB&; O6H.[I/Ie CBOMCTBaA MCTAaJlJ10B,
HEMCTAJIJIOB, OCHOBHBIX KJIACCOB HCOPraHUYCCKUX U OPraHNYCCKUX CO@HHHGHHﬁ;

* 00BACHAMb 3aBUCUMOCTD CBOMCTB BEILLIECTB OT UX COCTaBa U CTPOEHUS, 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIINH OT pa3Iu4YHbIX (PAKTOPOB;

* 6bINOJIHAMb XUMHICCKHI OKCIICPUMCHT IO paCllO3HABAHUIO HCKOTOPBIX BEIICCTB, PpACYCThI IO HAXOXICHUIO JOJHW BCUICCTBA B PACTBOPE, DJICMCHTA B
BCIIICCTBC,

* npP0o6OOUmMsp CaMOCTOSITENIbHBIA MOMCK XMMHUYECKOH HMH(OpPMAIMM C UCIHOJIb30BAHUEM DPA3JIMYHBIX MCTOUYHUKOB (HAYUHO-TIOMYJISIPHBIX W3JaHHM,
KOMITBIOTEPHBIX 0a3 TaHHBIX, UHTEPHET-PECYPCOB);

HCIOJIB30BaATDH npuoﬁpeTe}mble 3HAHUHA U YMCHUSA B HpaKTquCKOﬁ ACATECJIBHOCTU U HOBCCHHCBHOﬁ KHU3HHU C LICJIbIO:

* 00BSCHEHUS XMMHUYECKUX SIBJICHUN, IPOUCXOASIIUX B IPUPOE, OBITY U HA IPOU3BO/ICTBE;

* OIIPEACIICHNs BO3MOKHOCTH ITPOTEKAHUSI XUMUYECKUX IIPEBPALLECHUN B PA3JIMYHBIX YCIOBUAX U OLIEHKH UX IIOCIIECICTBU;
* 5KOJIOTMYECKHU T'PAaMOTHOTO IOBEICHUSI B OKPYXKAIOILIEH Cpee;

* 6e30MacHOro OOpaIeHUs C TOPIOYMMHU M TOKCUYHBIMH BELIECTBAMU, Ta00paTOPHBIM 000PYI0BaHHEM;



* IPUTOTOBJICHHS PACTBOPOB 3a/IaHHON KOHILIEHTPAIMH B OBITY.

OcHOBHOeE co/lep:KaHue POrPpaMMBbl 10 XUMHH 7 KJjacc
(1 4yac B HeaeJ110)

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

Xumusn xkak wacmo ecmecmeoznanus. llpeomem xumuu

XuMHsi — 4YacThb €CTeCTBO3HaHUS. B3anMoOTHOIIEHHS YeloBeKa U okpyxatomiero Mupa. [Ipenmer xumuu. Gusnueckue tena u Bemecrsa. CBoilcTBa
BelecTB. [I[puMeHeHne BelecTB Ha OCHOBE UX CBOMCTB.

Habniooenue u sxcnepumenm Kaxk Memoowvl U3y4eHus eCmecmeo3Hanus U Xumuu

Habmroienne kak OCHOBHOM METO/T MO3HAHUSI OKPYXKAIOIIEro Mupa. Y clioBus npoBeneHus Ha0moaeHus. ['unoresa. Jxcnepument. BeiBoa. Ctpoenue
mamenu. Jlabopatopus u 060pyaoBaHue.

Mooenuposanue

Mopnens, MmonenupoBanue. OCcoOEHHOCTH MOJACIUPOBaHUS B Treorpaduu, ¢usmke, omomornu. Moaemu B Ouosioruu. Mymspku. Mojenn B QU3HKe.
OnextpodopHas MamuHa. ['eorpapuueckre Moaenu. XUMUYECKUE MOJIENU: MIPeIMETHbIE (MO aTOMa, MOJIEKYJ, XUMUYECKUX U MPOMBIIIJICHHBIX
IIPOU3BO/ICTB), 3HAKOBBIC, HJIM CUMBOJILHBIC (CHMBOJIBI 3JIEMEHTOB, (DOPMYJIBI BEIIECTB, YPAaBHEHUS PEAKIIHIA).

Xumuueckue 3naxu u ghopmynot

XuMHAYECKUH d7eMeHT. XUMHUYeCKHne 3Hakd. VX o0o3HaveHWe, Mpou3HOIIeHHEe. XUMUIeckne (GopMylibl BemecTB. [IpocThie U CIOKHBIC BEIICCTBA.
WNunexcer u koaduimenTsl. KauecTBeHHBIN 1 KOJTMYECTBEHHBIN COCTaB BEIIECTBA.

Xumus u puszuka

VYHuUBepcanbHbI XapakTep IMOJO0KEHUH MOJIEKYIIpHO-KUHETHUEeCKOW Teopuu. I[loHATHS «a@TomM», «Mojdekyina», HoH». CTpoeHHE BEIeCTBA.
Kpucrannmueckoe cocrosiuue BemectBa. Kpucrammmueckue pemeTku TBepabix BemectB. duddysus. bpoyHoBckoe nBmwkenue. Bemectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHSI.

Azpezammnvie cocmoanus éeujecme

[TonsiTre 06 arperaTHOM COCTOSIHMH BemlecTBa. Dusnueckre U XUMHUECKUe siBIeHUs. ['a3000pa3Hble, KUIKHE U TBEpJble BellecTBa. AMOpQHBIE
BEIIIECTBA.

Xumus u zeozpaghusn

("Tpoenme 3emuu: sapo, MaHTHs, Kopa. JIutochepa. MuHepasibl U TOpHBIE MOPOABI. MarMaTiudeckue U ocaJouHble (HEOPraHUIECKHUE U OPTaHUYECKHE,
B TOM YHCJIC U TOPIOYHE) TTOPOIBL.

Xumusn u ouonozusn

XUMHUYECKUH COCTaB KUBOH KIETKU: HEOPTaHWYECKUE (BOJ]a 1 MUHEPAJIbHBIE COJIH) U OpraHndeckue (OeIKH, ’KUPHI, YIIIEBOIbI, BATAMHHBI) BEIIECTBA.
buonoruueckas posib Bonbl B *KUBOH kieTke. PotocuHTe3. Xnopoduiui. buosornyeckoe 3HaueHue XKUPOB, OENKOB, dPUPHBIX Maces, YrJIeBOJAOB U
BUTAMHUHOB JIJIs1 )KU3HEIEATEIbHOCTH OPraHU3MOB.

Kauecmeennvie peakyuu ¢ xumuu

KauectBennsie peakinuu. Pacno3HaBaHue BEIIECTB C MOMOINbIO Kaue€CTBEHHBIX peakUuid. AHamUTUYeCKUd curHai. OmnpenensieMoe BEIEeCTBO U
pPEaKkTHB Ha HETO.



JEMOHCTPALIUH
* Koyutekuust pa3inyHbIX MpeaAMEeToB Win (GoTorpaduii mpeaMeToB U3 aTlOMUHUS I WILTIOCTPAIIMU UIEU «CBOMCTBA - IPUMEHEHHEY.

* YyebHOE 000pyI0BaHKE, UCIIONB3YEMOE Ha YPOKaX (PU3UKH, OMOTIOTHH, Teorpad i 1 XUMHUH.

* DnekrpodopHas MamwHa B AeiicTBud. [ 'eorpaduueckue moaenu (rinodyc, kapra). buonorudeckue mMoaenu (MyJsDKA OPraHOB M CHCTEM OPTraHOB
pacTeHHUiA, )KUBOTHBIX U ueioBeka). PU3ndyeckue 1 XUMHUYECKHEe MO aTOMOB, MOJIEKYJI BEIIECTB U KPUCTAITMYECKUX PELIETOK.

* OOBbEMHBIC U MIAPOCTEPKHEBBIC MOJICTH BOJIBI, YTIICKUCIIOTO U CEPHUCTOTO Ta30B, METaHa.

* O0pas1bl TBEP/BIX BEMIECTB KPUCTALUTUNIECKOTO CTPOSHUSL. MOJIeNIN KPUCTAIUTHUECKUX PEIICTOK.

*Bopa B Tpex arperatHbix cocTosiHUAX. Kosuekius kpuctaminyeckux U aMop(HbIX BEUIECTB U U3JICIHI U3 HUX.
* Komteknust MuHEpanoB (JIa3ypHUT, KOPYHI, XaJIBKOIHUPUT, (DIFOOPUT, TAJIHT).

* Komnekuust TOpHBIX MOpoA (TpaHUT, pa3iuyHbie (OPMBI KAbLUTA — MEI, MPaMOp, U3BECTHSK).

* Komnekuus ToprouuMx HUCKomaemblX (HepTh, KaMEHHBINA yroib, CIaHIbL, TOPD).

JEMOHCTPAIIMOHHBIE DKCIIEPUMEHTDI
* Hayunoe Ha0utoieHue U ero onucanue. MzydyeHne cTpoeHus miaMeHu.

» CiupToBast SKCTpaKIUs XJIOpohuiia U3 3€JIEHBIX JTUCTHEB PACTCHHI.
* «[lepenrBaHue» yrieKHCIOro ra3a B CTAKaH HA YPaBHOBEIIEHHBIX BECax.
* KauecTBeHHast peakuus Ha KuciaopoJ. KauecTBeHHast peakius Ha yriaeKucibli ras.

JIABOPATOPHBIE OIIbITHI
* PacnipocTpaneHue 3amnaxa 0JIeK0JIOHa, TyXOB WM JIe30/J0paHTa Kak mporecc auddysuu.

* HaGronenue GpoyHOBCKOT'O ABMXKEHHSI YACTUUEK YEPHOU TYIIN O] MUKPOCKOIIOM.
* lucddy3us nepmanranara Kajuus B KeIaTHHE.

* O6HapyxeHue 3(hUPHBIX Maces B aleIbCHHOBOI KOpPOUKe.

* MI3y4eHune rpaHuTa ¢ IOMOUIBIO YBEINYUTEIBHOIO CTEKJIA.

* Onpezenenre coaep>kanusi BOJIbI B PaCTCHHH.



* O0Hapy>keHHe Maclia B CEMEHaxX MOJICOIHEYHUKA U TPEIIKOTO Opexa.

* OO0HapyXeHHEe KpaxMaia B MIIEHUIHON MYKeE.

* B3anmoeiicTBre ackOpOMHOBOI KUCIIOTHI ¢ HOJ0M (orpesenenue Butamuaa C B pa3TUYHBIX COKaX).
* [IponyBaHue BBIIBIXa€MOTO BO3/AyXa Yepe3 U3BECTKOBYIO BOAY

*OOHapyXeHUE U3BECTKOBOM BOJbI CPEIU PA3INYHBIX BEILIECTB.
JOMAIIHHUE OIIBITHI
* I3roToBieHnEe MoIeIed MOJIEKYJl XMMUYECKUX BeulecTB u3 [lmactununa.

» Iucdysus caxapa B Boze.
* OTBITHI C IMTyCTOM 3aKPBHITOH MIACTUKOBON OYTHUIKOM.
* O0HapykeHHEe KpaxMaja B MPOJYKTaX MATAHUS; SOJIOKaX.

IIPAKTHYECKAA PABOTA M 1
3HaKOMCTBO € Ja00paTOpHBIM 000pynoBaHKueM. [IpaBuiia TeXHUKH 0€301MacCHOCTH.

IIPAKTHYECKAA PABOTA Ne 2
Habntonienue 3a ropsimeit cBe4oi. Y cTpoiicTBO U paboTa CHUPTOBKH.

I'nasa 11. Marematuka B xumuu (9 4acoB)

Ommnocumenvhovle AMOMHAA U MONEKYIAPHAAL MACCH

OTHocHTeNbHAs aTOMHas Macca ayieMeHTa. MosekymspHas macca. OmpeneneHne OTHOCHTEIBHOM aTOMHON MacChl XMMHYECKHX 3JIEMEHTOB IO
tabnuue /1. . MenneneeBa. HaxoxaeHre OTHOCUTENBHON MOJIEKYISIPHON Mac-Chl IO (popMyJie BelIecTBa Kak CYMMbI OTHOCUTEIBHBIX aTOMHBIX Macce,
COCTaBJISIONINX BEMIECTBO XUMHUYECKHUX DJIEMEHTOB.

Maccosas 0onsa Inemenma 6 cloHCHOM geujecmee

[ToHsTHE O MacCOBOM /1016 XUMHYECKOTO0 3IeMeHTa (W) B CIIOKHOM BEIIECTBE U ee pacueT 1o ¢opmylie BemecTBa. Haxoxaenue GpopMysibl BelecTa
10 3HAYEHHUSM MACCOBBIX JI0JIeH 00pa3yOIIUX €ro SJIEMEHTOB (71 IBYX4acOBOTO U3YUYCHHS Kypca).

Yucmule seuiecmea u cmecu

Uucteie BemecTBa. CMecu. ['eTeporeHnrpie 1 roMOreHHbIe cMecH. ['a3000pa3Hbie (BO3AyX, MIPUPOAHBIN Ta3), xKuakue (HedTh), TBepIbie cMecH (TOpPHbIE
MTOPOJIbI, KyJTUHAPHBIEC CMECH M CHHTETUYECKUE MOIOIIUE CPEICTBA).

Oobvemnasn oons zasza 6 cmecu

Omnpenenenne oobremHon nonu rasa (¢p) B cmecu. CoctaB atMocepHOro BO3/yXa W MPUPOAHOTO Taza. Pacder oObeMa 10 raza B CMECH IO €To
00beMy, U HA00OpOT.



Maccosaa oona éewjecmea ¢ pacmeope MaccoBas 10y BemecTBa (1#>) B pactBope. Konnenrpauus. PactBoputens u pacTBOpEHHOE BEILIECTBO.
PacueT mMacchl pacTBOPEHHOIO BEILIECTBA [0 Macce pacTBOpa U MacCOBOM J0JI€ PACTBOPEHHOI'O BEIIECTBA.

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

OCHOBHOI'O B€UICCTBA 11O MACCC BCIICCTBA, COACPKAIICTO OIMPCACICHHYIO MAaCCOBYIO OOJIHO HpI/IMeCCf/'I.

JAEMOHCTPALIUN
* Kosutekuust pa3au4HbIX BUJOB MpamMopa U U3AeNuil (MiIu WUTFOCTPAlUil U3AeNuil) U3 HETO.

* CMecCh pEYHOTr0 U CaxapHOTo MECKa M UX pa3JieicHuE.

* Komnekuus Heptu 1 HeTENpOAYKTOB.

* Komteknust ObITOBBIX cMmeceit (KynuHapHbix cmeceir, CMC, mamnyHel, HAmUTKOB U Ap.).

* luarpamma cocraBa atTMocepHOro Bo3zayxa. luarpamMma cocraBa mpupoJHOTO Tasa.

* Komnekust « MuHepaibl ¥ TOPHBIE TOPOIbD» (00pa3iibl BEIIECTB U MATEPHAIIOB, COJCPKAIIUX OMPEIEICHHYIO 00 IPUMeCcei).

JAOMAIIHHUE OIIBbITHI
* I3yueHue coctaBa HEKOTOPBIX OBITOBBIX U (PApMaIeBTUUYECKUX MPEMapaToB, COJEPIKAIMNUX OMPEIETICHHYIO 00 TPUMECEH.

IIPAKTHYECKAA PABOTA Ne 3
IIpurorosienue pacTBopa ¢ 3aJaHHON MacCOBOM J10JI€M paCTBOPEHHOI'O BELIECTBA.

Inasa l11. SiBsienus, npoucxoasinmme ¢ BemecrBamu (11 yacos)

Paszoenenue cmeceii
CriocoObl paszzgeneHusi cMecel W OuyucTKa BemlecTB. HekoTopele mpocTeiiime crnocoObl pa3/ieleHusl cMecel: MpoceuBaHHUe, pas3felieHue cMeceil

MIOPOILIKOB JK€JIe3a U Cephbl, OTCTauBaHME, JIeKaHTalMs, LEHTpU(YTupoBaHUE, pa3/ieleHue C TOMOIIbIO ACTUTEILHON BOPOHKH, (DMIBTPOBAHHUE.
OunpTpoBaHue B JabopaTopuu, ObITy M ma npousBoicTBe. llonarue o ¢unbtpate. AncopOuus. [lonstue o6 aacopOumm U ancopOEHTaX.
AKTHBHPOBAaHHBIN YToJIb KaK BaKHEHUIIHNH afcopOeHT. Y CTpOHCTBO MPOTHUBOrasa.

ﬂququJl}ll{u}l, uiu nepeconKa
I[I/ICTI/IJ'IJ'IHI_II/ISI (HCpCTOHKa) KaK ITPpOLeCC BBIACIICHUA BCIICCTBA U3 JKUJIKOHU CMECH. I[I/ICTI/IJ'IJ'II/IPOBaHHaSI BOJa 1 oOJractu ee MNPUMCHCHUS.

Kpucrannuzanus wnu BbimapuBanue. Kpucramumsanuss ¥ BblllapuBaHue B Jjaboparopuu (KpucTauiu3aTopsl U (GappopoBble YalIKUA s
BBIIIAPUBAHNSA) U IPUPOJIE.

[leperonka nHedtu. Hedprenpoaykrsl. @pakunoHHast eperoHKa *HUAKOTo BO3IyXa.
Xumuueckue peakyuu. Ycnoeus npomeKkanusa u npeKpaujenus XuMu4eckux peaxyui



XUMHYECKHE PEAKLUU KaK IPOLECC INPEBPALEHUs OAHUX BEILIECTB B JpYyrue. YCIOBUA IPOTEKAaHUs U IPEKPALICHUS XUMHUYECKUX PEaKLMH.
ComnpukocHoBeHUE (KOHTAKT) BelecTB, HarpeBanue. Karanuzarop. MarnOurop. YnpasieHue peakiusMu TOPCHHS.

Ipu3znaku xumuyeckux peaxuyuii

[Ipu3Haku XMMHYECKUX peakUUi: U3MEHEHHue 1BeTa, 00pa3oBaHUe OCa/iKa, paCTBOPEHHE MOJIYYEHHOIO OCaJKH, BbIJCIEHUE rasa, MOSIBICHUE 3alaxa,
BBIACICHUC WJIN TTIOTJIOIICHUE TCIIJIOTHI.

JAEMOHCTPALIUA
* GunpTp HloTTa. Boponka broxHepa. YcranoBka mjist GUIbTpOBaHUS MO BAKYYMOM.

* PecriuparopHble Macku ¥ MapJieBbI€ MOBS3KU.
* [IpoTrBOras u ero ycTpoicrao.
* Komekuust «HedTs 1 HEPTEIPOTYKTHI».

JEMOHCTPAIIMOHHBIE OKCHHEPUMEHTbDI
* Pa3nenenue cMecu OPOIIKA CEPBI U JKEIE3HBIX OIUIIOK.

* Pa3esnienue cMecu mopoika cepbl U recka.

* Pazgenenue cMecu BOABI U PAaCTUTCIILHOI'O Macjia ¢ IOMOIIbIO I[GJ'[I/ITGJ'IBHOﬁ BOPOHKH.
° HOHy‘ICHI/Ie Z[HCTHHHHpOBaHHOﬁ BOJbI C ITIOMOIIIBIO J'Ia60paT0pH0fI YCTAHOBKHU IJIA ICPECTOHKA JKUJIKOCTEIA.

* Paznienenue cmecu NepMaHTraHaTa 1 [uXpomara KaJnsa CII0coO0M KpuCTaJlJIN3allnu.
* B3anMoieliCTBHE JKEIE3HBIX OMUIIOK U IMOpOIIKa CCPLI IIPU HAI'PEBAHUH.
° HOHy‘ICHI/Ie YTJICKUCIIOTO Ira3a B3aHMOJEHCTBHEM Mpamopa € KHCJIOTON B 06Hapy>1<eHHe €r0 C IOMOIIbI0 U3BECTKOBOM BOJBI.

«Karanutuueckoe pasiiokeHHE TEpOKcHIa Bojopoza (kaTamusaTop -auokcua mapranna (1V)).
* OGHapyKeHHEe pacTBOpa MIEI0YH C TTOMOIIBI0 HHIUKATOPA.

* B3anmozeiicTBie pacTBopa epMaHranara Kajius U pacTBOpa AMXpoMaTa Kajlus ¢ pacTBOPOM CyJb(uTa HATpus.
* B3aumopeiicTBie pacTBopa epMaHraHara Kajausi ¢ aCKOpOMHOBOM KUCIOTOM.
* B3aumoneiicTBue xsopuja jkene3a C JKeNTOM KPOBSHOW COJIBIO U TMJIPOKCHIOM HATPHS.

* Bzaumogeiicteue ruapokcusa xenesa (1) ¢ pactBopom comnsiHO# KUCTOTHI.



JIABOPATOPHBIE OIIbITHI
* AncopOuus KyKypy3HbIMU MaJIOUKaMH M1apoB Maxy4dnX BEIECTB.

* M3yueHue ycTpoiicTBa 3a3KUTAJIKH U TIJIAMEHH.

JAOMAIIHHUE OIIBITHI
* Pazienenre cMecu Cyxoro MOJIOKa M PEYHOTO IECKa.

* OTcTanBaHue B3BECU MOPOILLIKA I YUCTKU MOCYIbI B BOJE U €€ ACKaHTaLMsL.
* AncopOLus aKTUBUPOBAHHBIM YIJIEM KpPACALIUX BELIECTB IENCHU-KOJIbI.

* PacTtBOopenue B Bojie TabneTku acnupuHa YIICA.

* IIpuroroBiieHrE U3BECTKOBOM BOJIbI U OTIBITHI C HEH.

* 3yyenne cocraa CMC.

IIPAKTHYECKAA PABOTA N 4
BripanuBanue KprCcTauioB COMU (IOMAIIHUN YKCIIEPUMEHT).

IIPAKTHYECKAA PABOTA Ne 5
OuuncTKa MOBapeHHOM COJIH.

ITPAKTHYECKAA PABOTA M 6
N3yuenue mporecca KOppo3uu xeses3a (JOMaIIHUN SKCIIEPUMEHT).

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

OTEYECTBEHHBIX U 3apyO0ekKHBIX YUEHBIX (110 BBIOOPY ydalIuxcs).

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

Konxkypc yuenuueckux npoexkmoe (I10CBAIICH U3yYCHUIO XUMUYCCKUX PEAKITUH)



IIpakTnyeckune padoTsl

1) Ilpaktuyeckas pabora Nel. 3HakoMcTBO ¢ JaboparopHbiM oOopymoBanueM. IIpaBuiaa texuuku OezomacHoctu. I'abpuensa O.C. «Xumus.
BBoanbIi Kypc. 7 Ki1ace»: yueOHoe mocooue 1j1s 001meoopa3oBaTesbHBIX yupexkaenuit. — M.: Jlpoda, 2010, cTp.14.

2) Ilpakrtuueckast padora Ne2. HabromeHus 3a ropsieii cBedoit. YcrpoiictBo u padora cnimproBku. ['abpuensu O.C. «Xumus. BBoansrii kype. 7
KJIacc»: yueOHoe mocooue ajist 001meo0pa3oBaTeNbHBIX yupexkaenuid. — M.: JIpoda, 2010, cTp.

3) Ilpakrtuueckass pabora Ne3. IIpurorosieHnne pacTBopa ¢ 3aJaHHOM MacCOBOM nojei pactBopénnoro BemiectBa. ['abpuensn O.C. «Xumusi.
BBoanbIi Kypc. 7 Ki1ace»: yueOHoe mocooue 1j1s 001meoopa3oBaTeNbHBIX yupexkaenuit. — M.: Jlpoda, 2010, cTp.77.

4) Tlpaktuueckas pabora Ne4. BeipaiuBanue KpucTaioB conu (pomarnnuii axcriepument). ['adbpuersia O.C. «Xumus. BBoaublii Kype. 7 Kiacey:
yuebHoe nocobue ist 061eo0pa3zoBaTenbHbIX yupexkaeHuil. — M.: [Ipoda, 2010, ctp.

5) IlpakTtuueckas pabora Ne5. Oumcrka noBapeHHo# cosn. [aOpuensn O.C. «Xumwusa. BBomublii kypc. 7 Kiacc»: yueOHOe mocoOue Juist
o0mieobpa3zoBarenbHbIX yupexaeHuid. — M.: JIpoda, 2010, ctp.96.

6) IlpakTuueckas padora Ne6. M3ydeHue mporecca KOppo3uu skele3a (IOMalIHUN dKCIepUMEHT). «XuMusi. BBoiHBIN Kype. 7 Kiacce»: yueOHoe
nocobue 11 001eodpazoBaTeNbHBIX yupexkaeHuil. — M.: [Ipoda, 2010, ctp.

Oco0eHHOCTH NpenoaBaHus NpeaMera B 7 Kjacce
B pabouyro mporpaMMy BHECEHO CIICIyIOIIee H3MEHEHHE - J00aBiIcH | Jac Ha M3yUYCHHE Kypca B KOHIIE TO/a B BHJIC 3aKITFOYHTEILHOTO 3aHATHUS JUIS
MOJIBEJICHUSI UTOTOB T'OJla, TaK KaK aBTOpCKas MporpaMma paccuuTaHa Ha 34 daca, a IpHU M3Y4eHHH MaTepuaina | yac B HeJenro o0Ilee Yruciao 4acoB
JIOJDKHO COCTAaBIIATEL 354acoB.
TeMaTnyecKoe NJIAHUPOBAHHKE 110 XUMHUH, 7 KJacc,
(1 yac B Hexea1o, Beero 35 yaco) YMK O.C. I'a0puensina

KosmmuecTBo yacos
Ne Tema pazpena ITo nporpamme ITo paboueit K.p. 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 K/p Nel IT/p Ne3




3 SBnenus, mpoucxosaIue 11 11 K/p Ne2 IT/p Ned,
C BEIIECTBAMHU. IT/p Ne5,
IT/p Ne6

4 Pacckasbl o xumuu. 3 4 - -
Hroro: 34 35 K/p-2 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 HeJeJII0 B T€YEeHHE roa, 35 4acoB)

Ne BBoaumble onopHbie XUMUYECKHE OHATHUS H IIpakTHyeckue u OodopynoBanue Hara
ypo Tema ypoka npeacrasijenus. ®opmMmupoBanue KOHTPOJIbHbIE PadoThI, JomanrHee 3aganue
Ka crenuaJbHbIX HABHIKOB JIaGopaTopHbIe ONBITHI
I''TIABAl. XUMHUSA B LHEHTPE ECTECTBO3HAHMS (11 yacoB)
1 Hucmpyxmaoic EcrectBo3HaHne — kommiekc Hayk o npupoje: | J. Koanexnus pasHsix [Ipobupxu, 0Opa3ubt § 1. 02.09
no T5h. (bu3MKH, XUMHHU, OMOJIOTHHU U Teorpaduu. HPEIMETOB, HIIH BEILECTB JUIs CocraBuTh MPOCTOM
XUMHs KaK 4acTh €CTeCT- [TonoxuTeNnbHOE U OTPULIATENILHOE ¢dororpaduii nmpeaMeToB uccienoBanus Gpuznd. wiax § 1
BO3HaHus. [Ipeamer xuMuu BO3JICCTBHE YeIOBEKa Ha IPUPOTY. U3 aJTFOMUHHMS JIJIsE CBOMCTB
IIpenmer xumun. Tena u BemecTtBa. CBolicTBa WUIOCTPALUY UJAEU
BEILECTB KaK X WHIUBH/yaJIbHbIE IPU3HAKH. «CBOWCTBa —
CBoOIiCTBa BEIECTB KAK OCHOBA MX MPUMEHEHHS | TPUMEHEHHUE)»
2 HabmoneHne u 9KCIepUMEHT HabmoneHne kak OCHOBHOM METOJ TO3HAHUS . YueOHoe Cnuyku, COUPTOBKA, § 2. 09.09
KaK METOJIbI H3yYEeHHUS OKpY’KaIOIIEro Mupa. Y cioBuUs ITPOBEICHNUS obopynoBaHue, CyXxoe roprouee [ToaroroBka K MpakT.

€CTCCTBO3HAHUA U XUMHNHU

HaOmonenus. 'unoresa Kax mpezroaoxeHue,
00BsCHSIONIEE WM NPe/ICKa3bIBaloIee IpoTe-
KaHHe HaOJII01aeMOT0 SIBICHHS. DKCIIEPUMEHT.
JlaGoparopus. DkciepuMeEHT JIabopaTOPHBINA U
nmomMarrHui. Crioco0s! GUKCHPOBAHUS
pe3ynbTaToB skcniepumenta. CTpoeHue
IUIAMEHH CBEYH, CYXOT0 TOPIOYEro, CIIUPTOBKH

HCTIOJIB3yeMOe Ha ypOKax
¢u3nKku, ONOJIOTHH,
reorpapuu U XUMHH.

3. Hayunoe
HaOJIIOICHUE U €T0
onucanue. M3yuenune
CTpPOCHUS TUIAMCHU

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




MNHucrpykrax [IpaBuna Texauku 6e3omacHocTH pH padore B | IlpakTuyeckas [Ipobupxu, KOIOHI, OdopMuTh 0THET O 16.09
o Th. XuMHu4YecKkoM Kabuuete. JlabopaTtopHOe padora Ne 1. BOPOHKH, IIMIIMHPEL, CTyll | pabore.
IL.P. Ne 1. 3HakomcTBO C na- 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 [IpakTuyeckasn CoupToBKa, CIIMIKH, IMoaroroska mo kmamoB | 23.09
no Th. npaBmiia 00palleHus C HarpeBaTelbHBIMU padora Ne 2, JTy4u-Ka, CTEKJISTHHAs no remam: «M3 ucropun
I1.P.Ne2 npudopamu TpyOKa, haphoposas U300peTeH.
Habmonenne 3a ropsiueii ce- IJIaCTUHA 3MeKTpoHOpHOIA
4yoi. YCTpoiicTBO U paboTa MalluuHbly, «McTopus
CIMPTOBKH. HOSIBJICHUS TII00ycay
MonenmupoBaHue Monenu xak abCTparupoBaHHBIC KOTTHH . Onexrpodopuas mamuHa| [o0yc, kapTa, MyIsDKA § 3. 30.10
M3y94aeMbIX OOBEKTOB | IpoLeccoB. Moenu B JICHCTBUM. OpraHOB M CHCTEM OpPraHoB | Bbly4HTh CUMBOJIBI €
B pu3uKe. DIeKTpodopHas MAIINHA KaK I'eorpaduyeckne Mogenu | pacTeHUH, )KUBOTHBIX H HazBaHuAmMH 10
abcTparupoBaHHasi MOJIENb MOJIHHH. (r106YC, Kapta). buo- YyesoBeKa, MoJeNn XUMHYECKHX IEMEHTOB
Mogenu B 6mosorun. buonornueckue JIOTHYECKHE MOIEIIH KPUCTAIUTMUECKUX (H, C, N, O, Na, Mg, Al,
MyJISDKU. Mozenu B XUMUU: MaTepUalbHble (MyJSKH OpPraHOB M CUCTEM | PEILIETOK, MOJICKYJI Si, P,S)
(Mozienu aToMOB, MOJIEKYJI, KPUCTAJLJIOB, OpraHoOB pacTeHui,
anmnaparoB M YCTAHOBOK) U 3HAKOBBIE JKMBOTHBIX U YeJI0 BEKa).
(XMMHYecKue 3HaKH, XUMHIEeCKUe (hOPMYJIIbI duzndeckue U XUMUIECKUE
Y XMMHYECKHE YPaBHEHNS) MOJIETIH aTOMOB, MOJIEKYJI
BE-IIIECTB U MX KpHCTall-
JIMYECKHX PEIICTOK
XuMHUUYeCKue 3HAKH U POpMyNbl | XUMHUYECKUH 3JEMEHT. XUMH-9ECKHE 3HAKH. J. HlapocTep>kHEeBbIE [MapocrepxHe-BbIe §4. 07.10
Xumnueckue popmyisl. Ix o6o3HaueHwe, MOJIEIIN BOJIBI, yTJIe- MOJIENTM MOJIEKYJT BelecTB, | JloMalIHuii OmbIT
MPOU3HOLIEHNE U HHPOPMAIHs, KOTOPYIO OHU KHCJIOTO ¥ CEPHUCTOTO TUTACTHIINH, «M3roTos- nenue
HecyT. MHaekcol u koa¢duuunents. [Ipocteie v | Ta30B, MeTaHa. [ICXD5 MoJIeIeit MOJIEKYJI Be-
CIIOKHBIE BEIIECTBA JO. Usrorosnenue MIECTB U3 IUIAC-TUIINHAY .
MOJIEIIEN MOJIEKYJI Baiyu. cuMBOIIBEL U
XUMHUYECKHUX BEIIECTB U3 Ha3BaH dyeMeH- ToB (Fe,
IJIACTUIIMHA Au, K, Ca, Cu, Hg, Pb,
Ag, Cl, Cr, Zn)
Xumus u pusnka TToHsTHS «aTOM», «KMOJIEKYJTIa», KHOHY. J. Ob6pasipl TBEpABIX MOJIEIT KPUCT. PEIETOK, § 5. 14.10
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 KpucTanin-
YECKUX PEIICTOK.

J3. Pacnipoctpanenue
3amaxa OJIeKOJIOHA, Ty-XOB
WIH A€30J0paHTa
(npornecc muddysun).

CTakaHe, caxap,
TiepMaHraHar KaJjusi,
(I1akoH ¢ JyXamH WIu
J€3010paHT

Bozie», «duddysus
nepMaHraHata Kajius B
JKETATHHE)




HO. Iudbdys3us caxapa B
Boze. Tuddysus nep-
MaHTraHaTa Kalus B

KETaTHHE
8 ArperaTHble [onsiTue 06 arperatHoM coctosinuy BemectBa. | J. Bona B Tpex [InactukoBas OyThIIKa, § 6. 21.10
COCTOSTHUSA I'azo00pasHeble, )KUIKUE U TBEP/bIC BEIIECTBA. arperaTHbIX COCTOSHUSIX. BECBI, Pa3HOBECHI, JIE], IToaroroBka KpaTKux
BEIIECTB Kpucrammnueckue u amop(HbIe TBEpAbIE TBepasle BemecTna. BOJA COoO0LIeHUH 0 MUHE-
BemiecTBa. Pusnueckue u xumudeckue spiueHus | 3. «llepenusanue» panax. 3aganue 8(c. 41)
YTJIEKHCIIOTO Ta3a B CTAKaH
Ha ypaBHOBE- IICHHBIX
BECax.
JO. OnsIT ¢ mycToi
3aKpBITON MIACTUKOBOM
OyTBUIKOH
9 Xumus I'eonornueckoe cTpoeHHe MIAHETHI 3EMIIS: J. Konnexnus Munepa- Komnneknust MunepaioB u §7. 28.10
u reorpadus AP0, MaHTHS, TUTOC(hepa. DINEMEHTHBIH cocTaB | JIOB (JIa3ypHT, KOPYHI, TOPHBIX TOPOA, TOPIOYNX Haiitu B cka3zax
re0JIOTUYECKUX COCTABHBIX YaCTEH MJIAHETHI. XaJbKOIUPHT, (DIFOOPUT, UCKOIIaeMBbIX, JIyIa ILII.baxoBa «Mana-
MuHepaisl ¥ TOpHBIe TOpoibl. Marmatudeckue | ranut). Komnekuus XHUTOBAsI MIKATYJIKa» U
U 0CaJIouHbIe (OpraHudecKue u TOPHBIX NOPOA (TPaHUT, «KaMeHHBIH IIBETOK»
HEopraHu4YecKue, B TOM YHCIIC U TOPIOYHE) pasznuuHbie HOPMBI Kalb OIMCaHNe MHUHEPAJIOB
TOPOJIBI LUTa — MEJ, Mpamop,
n3BecTHIK). Komnexmms
TOPIOYHMX UCKOIIAEMBIX
(Hed T, KAMEHHBIH YTOJIB,
CITaHIIBI, TOPD).
JI. I3yuenue rpanura c
MOMOIIBIO YBEIHYH-
TEJILHOTO CTEKJIa
10 Xumust 1 610JIOTUS XHUMHAYECKUHU COCTaB )KUBOW KIIETKU: J3.CruproBas CriupToBKa, CIIMYKH, § 8. 1111
HeopraHuyeckue (BoJia 1 MUHEpabHbIC COJIM) U | SKCTpaKius Xjiopoduiia CIHPT, TaOIHIIBI O JlomarHuit onbIT
opranuyde-ckue(0enku, JKUPHI, YTIeBOIBI, U3 3€JIEHBIX JINCTHEB CTPOCHUH XKUBBIX KIETOK, | «B3ammopelicTeue

BUTAMMHBI) BemlecTBa. IIpocThie U CII0XKHBIE
BEIIIECTBA, UX POJIb B )KU3HEACITEINbHOCTH
opranu3MoB. buonoruueckas posb Bozbsl B
XKHUBOH KieTke. PoTocunTes. Poib xnopodumia
B oTocuHTe3e. bronornyeckoe 3HaueHNE KH-
POB, OeNKOB, 3(UPHBIX MAacell, YIIEBOJIOB U
BUTAMMHOB JUIs XKU3HEJESITEIbHOCTH OPTaHU3-
MOB

pactenuii. KauecTBeHHas
peaxiust Ha OeJIoK.

JI. Onpenenenue
COJICpKaHUS BOJBI B
pactenun. OOHapyxe- HHE
3(UPHBIX Macell B
aTneIIbCHOBOW KOPKE.
OO6HapyxeHre Maciia B
CeMEHaX IMOJICOTHEYHHUKA U
IPELKOro opexa.
OO6HapyxeHue Kpaxmania B
MIIEHUYHON MYKe.

J10O. B3aumoeiictBre

¢bunbTpOBaNIBH OyMara,
ceMeHa MaCIMYHBIX
KYJIBTYP, MyKa, BOjia B
cTakaHe, MapJisi, Hox
CIIMPTOBBIH PacT BOp

aCKOpOWHOBOM KHCIIOTHI
¢ MoJioM (oTipesieNieHue
putamuHa C B
Pa3IHYHBIX COKAX)»




ACKOpOWHOBOMW KHUCIIOTHI C
HoIoM (OTpeieIcHHe
BuTamuna C B pa3mHyHbIX
COKax).

M. Tabnuma «KuBoTHas 1
pacTuTenbHasl KJIeTKay

11 KauecTBeHHBIE peakuy B IlonATHE O KAYECTBEHHBIX peaKUAX KaK O J9. KauectBeHHas W3BecTkoBast Boja, §9. 18.11
XUMUH PCaKIMIX, BOCTIPHHUMACMBIX PeaxIysi Ha KUCIOPO/T. CTCKIIIHHAsI TPYOKa, JloMariHuit ombIT
OPraHOJICIITUYECKH C MIOMOIIBIO 3peHMs, cliyxa, | KauecTBeHHas peakius Ha | oOpa3Ilbl MHIIEBBIX «O06Hapyx)eHHe
00OHSIHUS. AHATUTHYCCKUH I PEKT. YIJIEKHUCTBIH ras3. MPOAYKTOB, BOJIA, CIUYKH, | KpaxMaya B IPOIYKTax
OmnpenensieMoe BEUIECTBO U PEAKTUB Ha HETO. JI. [IponyBanue ny4rHa, Tabmuia Opraibl | MUTAHUS
Bo03M0OXXHOCTh U3MEHEHUS UX POJIU HA BBIIBIXaCMOTO BO3/TyXa YYBCTB
TIPOTHBOTIOIOKHYIO. Yyepe3 U3BECTKOBYIO BOLY.
OO0HapyxeHHue
H3BECTKOBOH BOIBI Cpenn
Pa3IHYHBIX BEIICCTB.
J0O. ObHapyxeHue
KpaxMmaia B IIpOIyKTax
MMUTAHUS
I'nasa Il. MATEMATHUKA B XUMHWHU (9 yacoB)
12 OTHOCHUTEIbHBIC OTHOCHUTEIbHAS ATOMHAs Macca 3JIEMCHTA. . lIkana ob6vekmos T[ICXD, anroputm §10. 25.11
aTOMHAs 1 MOJIEKYJISIpHAsI Monekynspras macca. OnpeieneHue (3aMOK — Yenosex, BBIYHCIICHHS MacC
Macchl OTHOCHUTENILHON aTOMHON MacChl XHMHUYECKUX yenoeek — 010K0, 1010KO
anemeHToB 110 Tabute /1. 1. Menneneena. — gyceHuya, eyceHuya —
HaxosxaeHre 0OTHOCUTENLHON MOJIEKYJIIPHOM ameda, ameba — Oenok,
Macchl 1Mo (popmMyJie BemecTBa Kak CyMMBI oenox — JIHK, /[HK —
OTHOCHTEITEHBIX aTOMHBIX MACC, COCTABIISIFOIIUX | MOJEKYAd 800bl, MOLEKYId
BEIIECCTBO XUMHUCSCKHUX 3JIEMEHTOB 680061 — AMoM 8000p00a)
13 MaccoBast 10714 3JIEMEeHTa B IToHsTHE O MaCcCOBOM J0JIe XUMHUYECKOTO AJITOPUTM BBIYUCIICHUS §11. 02.12
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 Bemectse U 0 cMecu. Cmecu | M. Komexmms pasnuaneix | Kommekuuns pa3mimaHbIX §12. 09.12

ra3oo0pa3Hble (BO3AYX, IPUPOIHBIN Ta3), K-
kre (HedTh) U TBEpbIe (TOPHBIE TTOPO/IBI,
KyauHapHble cmecu 1 CMC).

CMecH rOMOTeHHBIE U TeTepOTeHHbIE

BHJIOB MpaMopa U U3Jeinuit
(nnm wTIoCTpanyiA
uzzaenuii) u3 Hero. Cmechb
PEYHOr0 U caxapHOro
mecka. Komekmus HepTu
1 He(PTEePOTYKTOB.
Komnexrms ObITOBBIX
cMmecel (KyITHHapHBIX
cMmeceit, 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 () . Aunarpamma cocrtasa AunropuT™ pewienus 3ana4, | § 13. 16.12
KOMITOHEHTa T'a30BOM CMECH. aTMOC(EpHOTO BO3ayXa. JuarpamMmsl CocraBieHue
CocraB Bo3ayxa U MPUPOJAHOTO Huarpamma cocraBa Jiuarpamm: cocTaB
raza. Pacuer o0beMa KOMIIOHEHTA MIPUPOJHOTO Ta3a BJIBIXaeMOT0 U
ra30BOI CMECH 110 €r0 00BEMHON BBIIBIXAEMOI0 BO3yXa
JIoJie 1 Ha000poT
16 HUnempyxmaoice [NonsiTHE 0 MaccoBoii onte BermecTsa (W) B AITOPHUTM BBIYHCIICHHS § 14. 23.12
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 PACUEThI C HCIOJb-
30BaHUEM ATUX MMOHITUU
17 Uncmpyxkmaosic IIpakTnyeckasn [lInarenb, KOJIOBI, BECHI, Pacuetnslie 3anauu ¢ 13.01
no Th. padora Ne 3. pa3HOBECHI, CTaKaH, MEPH. | MCHOJb30BaHUEM
[TpakTudeckas padbota UWIUHIP, COJIb, caxap, TIOHSTHS «MaccoBas
Ne 3. TlpurotoBieHue pacTBopa BOJIA, JIOTISL »
C 3aJJaHHOII MacCOBOM Ao0Jeil
PacTBOPEHHOTO BEIECTBA
18 MaccoBas noss npumecei IToHsiTHE O YMCTOM BEILIECTBE U PUMECH. J. Konnexuust Komnnekuust Munepaisl u § 15. 20.01
MaccoBas toiis mpuMecH (#>) B o0pasiie «MwuHepaIsl ¥ TOpH. TOPH. IOPOBI, STUKETKH Wzydenue cocrara
HCXOAHOTO BemecTBa. OCHOBHOE BEIIECTRO. 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 (hapMaeBTHICCKUX
MOTU(DHKAIIMOHHBIC PACYCTHI C npenapaTos,
WCTIOJIb30BaHUEM ITHUX TOHSATUH coJieprKaIux
OTIpEJICNIEHHYIO JIOJII0
pUMeceH, 10 UX ITU-
KETKaM
19 Pemenne 3amaq u ynpaxHeHUH 3amaHus Ha KapTOIKax IoaroroBka Kk kKOHTposb- | 27.01

1o Teme «MaTeMaTuka B
XUMHH»

Holi pabote Ne 1 o Teme
«MaremaTika B XUMHN




20 Kontponsnas padora Ne 1 mo WnauBunyanbHbIEC 3aJaHAS 03.02
Teme «MaTeMaTHKa B XUMUM) Konrpoabnas Ha KapTOYKax
padora Ne 1
I'JTABA 11l. ABJEHUS, IPOUCXOIAINUE C BEHIECTBAMM (11 yacos)
21 Pasnenenne cmecei. Crioco0bI pa3ziesieHHs: CMecel M OUMCTKa 9. IIpoceusanue cmecu Boma, macno, myka, caxap, | §16 10.02
1. CrrocoOs1 pa3neneHus BeriecTB. HekoTopele mpocTentre crioco0s! MYKU U CAXAPHO20 NecKd. CHUTO, BOPOHKA (c. 83—=85). Nomamanit
cMmecer paszeneHns CMecei: MPOCEnBaHUE, OT- Pasoenenue cmecu nopow- | AeIWTENbHAS, CTAKAHBI, omsIT «Pa3nenenne
CTauBaHUe, AEKAHTALHS U JIp. Ka cepbl U JiceNe3Hbix TIECOK, cepa, KeIe3HbIe CMECH CYXOT0 MOJIOKA U
onunok. Paznenenue cMecu | onmiku PEYHOTO MecKay.
MOPOIIIKa CEPhI U IecKa. IIpakTuyeckas padora
Pasnenenue cMecu BOABI U Ne 4. BeipamuBaHue
pacTUTENBLHOTO Macia ¢ KPHUCTAJUIOB COJIH (J10-
IIOMOIIBIO JEIIUTENb- HOU MaIllHUH SKCIIEPUMEHT)
BOPOHKH.
Llenmpugyeuposanue.
JO. Pazgenenne cmecu
CYXOT'0 MOJIOKA U PEYHOTO
TIeCKa.
22 2. OunpTpoBaHUE dunpTpoBanue B 1abopaTopuH, OBITY U Ha 3. Qunvmposanue [ecok, Bona, puibpTp, §16 17.02

npousBoJicTBe. [lonsTHE O PUIbTpaTe

Pasnenenue cmecu BOAbI U
PEYHOTO MecKa.

J. @unstp oTTa.
Boposka broxnepa. Ycra-
HOBKa 151 (QUIIbTPOBAHHUS
0] BAKYYyMOM.
PecrmmpaTopHbIe MacKu 1
MapJIeBBIC TIOBSI3KH.

JI. Hz2omoenenue
00bIYHO20 U CKAA0UAMO20
Gunompos uz purbmpo
8AILHOU byMazu unu
OymasicHou canghemku.
HO. Uzeomosnenue
MapResvix N0BA30K KaAK
cpeocmea
UHOUBUOYATLHOU 3AUUMb]
6 nepuoo dnudemuu
epunna.

OTcrauBaHue B3BECU
MTOPOIIIKA [T YHCTKU
MOCY/IbI B BOJIC U €€

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

(c. 86—87). Usroronie-
HUE MapJIeBOM MOBSA3KHU.
IIpennoxuts xox
skcnepumenTa «OT-
CTaMBaHHUE B3BECH IIO-
poIIKa ISt YUCTKHU T0-
CYIbl U €€ JIeKaHTaLus».
IToaroTroBka 1oKIa10B
«McTopust BO3HUKHOBE-
HUS IPOTUBOTa3ay,
«H.JI. 3enuHCKMI»




JCKaHTal s

23 3. Ancopbuns [onsTHe 00 ancopOmy 1 ancopOeHTaX. . Aocopbyuonnvie YT0Nb aKTHUBIPOBAHHBIN, §16(c.87 — 89). Homam- | 24.02
AKTHBUPOBaHHBIA YTOJIb KaK BayKHEHIIHI ceolicmea P-p HENCHU-KOJBbI, 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 YCTPOKHCTBO. HETICU- KOJBDY.

JO. AncopOuyst aKTH- «AncopOuust
BHUPOBaHHBIM YIJIEM Kpacs- KyKypYy3HBIMH MaJIOUKa-
ITUX BELECTB MEICH- MU N1apOB MaXy4ux
KOJIBL. AicopOtus BEIIECTBY
KYKypYy3HBIMH NTaJTOYKaMU

I1apOB NAaXy4HX BEIIECTB

24 Juctumnsius JUCTUIIISIMS KaK MPOLECC BBIIEICHUS J3. [Nonyuenune Y4eOHbIH TUCTHILIATOP, §17. 02.03
BEIIECTBA U3 KUIKOH CMECH. JUCTUILITMPOBAHHOW BOJBI Komnexmus Hepts 1 Hed- | JomarmHuit onbIT
JuctunnmpoBaHHas Boaa U 00acTy ee C TTIOMOIIBIO TETIPOAYKTHI, TAOIHIIBI «O4ncTKa BOJIBD)
npuMeHeHus1. Kpucrammmsanys uim BeIIapy- naboparopHoii yctaHoBkH | IlepepaboTka HedTH
Banue. Kpuctaymumsanus v BeIIapiBaHue B JUIS TIEPETOHKH
nabopaTopuu (KpUCTaITU3aTopHl U haphopo- xunkocteil. Pasnenenue
BbI€ YAIIIKH JUIA BBIMTAPUBAHUSA) U IPUPOJIE. CcMecH IIepMaHraHara u
[Neperonka e tu. HerenpoaykTsl. JAXpoMara KaJlus
@DpakIMOHHAas TePEeroHKa KUIKOT0 BO3AyXa crocooom

KpHCTaITH3aLHN.
. Komnekius «Hedts
HEe(TEnpPOIYKTHD.
Karanuzarop.
JO. Ouucmra 600bi
25 O6cyxneHne pe3ynbTaToB Ortarnsl BBIPAIIMBaHNS KPUCTAIIOB COJIH. [oaroroska k npaxrude- | 09.03
paKkTHIecKoit paboThl Ne 4 « cKoif paborte Ne 5.
BripamiyBanue KpucTaaioB OuuncTka NoBapeHHON
COJIM» (IOMAITHUH OIBIT) coxu (c. 96)
26 Hucmpyxmaoic IIpakTHyeckas CrakaHbl, BOPOH Ka, IpakTnyeckas pagora | 16.03
no Th. padora Ne 5. ¢wIbTp, J1a0. MITATHB, Ne 6.

[IpakTrueckas padora
Ne 5 «OuncTka moBapeHHOH
conm»

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

M3yuenue npouecca
KOPPO3HUH Kelie3a
(moManTHUH OITBIT)




27

XUMHYECKHE PEaKIINH.
YcnoBus npoTeKaHus 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
OTHETYIIUTETIS.

JD. «Bynkas Ha cTome».
Bsaumoneiicteue
JKEJIE3HBIX OIHUJIOK U
MOPOIIIKA CEPHI MPH Ha-
rpeBanuu. [lonyuenue
YIJIEKHUCIIOTO Ta3a
B3aUMO/ICHCTBHEM
MpaMmopa C KHCJIOTOH u
oOHapy>KeHHE eTo ¢
TMOMOIIIBIO U3BECTKOBOM
Boxpbl. KaTamurraeckoe
pa3ioKeHue mepoKcuIa
BOJIOpOJIa (KaTannu3aTop-
Jrokcua Mapranmna V.

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

§18.

JlomarrHui OTBIT
«3roroBneHue
CaMOJZICTTFHOTO OTHETY-
LIATETIS »

30.03

28

IIpu3Haku XUMHUYECKUX
peakui

[Ipm3Haku xuMudeckux peaximii. OOpa3oBaHue
ocajiKa, BbIJIC/ICHHE ra3a, OsBICHNE 3a1axa,
H3MEeHe-HUe 11BETa, BBIICICHUE UITH
HOTJIOIIEHHE TEeIIa.

HD. [lonyyenue ocaoka
auopokcuoa meou (11)
peaxyueil 0OMeHa.
Bo3sronka nona.
Brinenenue raza us3
pacrtBopa.

JI. Bzaumooeticmaue
VKCYCHOU KUCTIOMbL C
numvegou coootl
(euopoxapbonamom
Hampus). Yoanenue nsamen
om pacmeopa uooa.
HO. Ilpucomosnenue
JUMOHAOA

VkcycHas Kuciora, coja,
npoOupKH, o,
CIIUPTOBKA, CTEKJIAHHBIN

KYIIOJI, CIIMYKHU, CIIUPTOBKA

§ 19.
Jomamnuii oneit «IIpu-
TOTOBJICHHUE JTUMOHAAY

06.04

29

OO0cyxIeHHE Pe3yIbTaTOB
MpaKkTU4eckoii paboTsl Ne 6
«M3y4yenue nporecca KOppo3uu
KeJe-3a» (JIOMaITHNH OTBIT)

IIpouecc koppo3uu xenesa.

YcnoBusl, BEI3BIBAIOIINE KOPPO3HIO JKENE3a.
Bpen, HaHOCHMBIH TTpOlIECCOM KOPPO3UU
HapOJHOMY XO3SHCTBY.

HOJI[FOTOBI/ITI) JOKJIaJdbl HA
TeMy «Bplaaromuecs

PYCCKHE yUEHbIE-XUMUKN,

K KOH(pepeHIH

13.04

30

O00011eHre 1 aKTyaIn3aIs
3HaHUM 110 TeMe «SIBneHus, npo
HCXOJIAIINE C BEIIECTBAMI.
IToarotoBka

K KOHTPOJIbHO paboTe No2

3aaHus Ha KapTOIKaxX

TloaroroBka K KOHTPOJIb-
HoWt pabote Ne2

20.04




31 KontponsHas padora Ne 2 mo KoHTpoabHas NupuBuayanbHble 3agaHust | [1oAroTOBUTE IPOEKTHI 27.04
TeMe «SIBJIeHUs, IPOUCXOASAILUE pa6ora Ne 2 Ha KapTO4Kax Ha Temy «VccienoBanus
C BEIIECTBAMM» XAMHYECKHUX PEaKIIH

I'JIABA IV. PACCKA3BI ITIO XUMHHU (4 yaca)

32 YdeHndeckas KOHPEPEHIU Bxnaz, BHECEHHBIN PYCCKUMH yYEHBIMH — [optpets! yuensix M. B. (c. 111 -122) 04.05
«Bplparomuecs pycckue XUMUKaMU B pa3BUTHE XuMuu. Ku3Hb U JlomonocoBa, IToarotoBuTh
YUECHBIC-XUMUKI. nearenpHocTh M. B. JlomoHOCOBa, J.U. Menneneesa, A.M. coobmenne «Moe rodu-

0 >KM3HU U IEATETLHOCTH M. 1. Menneneesna, Bbytneposa u ap. MO€ XUMHUYECKOE

M. B. JlomoHocosa, 1. 1. A. M. Bytneposa BEILIECTBOY.

MeHpeneena, (OO0 oTKpBITHH, TIO-

A. M. bytneposa JTy4YEeHUH U 3HAYECHUHU
BBIOPAHHOTO XU-
MHYECKOTO BEIIECTBA)

33 Konkypc coobuiennii yqanmxcs | MHOrooOpasyue XMMHYECKHX BEILIECTB. Kanrn s (c. 123 —145) 11.05
«Moe mFo0IMOe XUMHUIECKOEe JOTIOTHUTEIBHOTO YTEHUST | 3aBEpIINTH MPOSKTHI HA
BerecTBo». OO OTKPBITHH, TTO- 0 XMMUH, TIpe3eHTanmn o | Temy «VcciemoBaHus
JMy9eHUU W 3HAYCHUH BBI- XUMHYECKHX BEIECTBAX XUMHYCCKHUX PEAKIIHI
OpaHHOTO XHMMHUYECKOTO
BEIIIECTBA

34 KoHKypC y4EeHUUECKUX TIPOCKTOB, BricTaBka pabor (c. 146 — 154) 18.05
HOCBﬂHIeHHLIﬁ HUCCIICAOBAHUSIM B yyamuxcs
00JTIaCTH XUMUYECKHX PEaKITHHA

35 3axmouenue. toru uzyueHus 3agaHus XUMUYECKON 25.05

Kypca 3a ron. Xumudaeckas
BUKTOPHUHA

BUKTOPUHBI, KAPTOYKU,
JKETOHBI, TPU3bL




Y4eOHO-MeTOAMYECKOE H MATEPUAJbHO-TEXHHUYECKOe oOecriedeHrne 00pa3oBaTeibHOI0 nmpomecca

OcHoBHas1 JiuTEpaTypa:

o Tabpuensa O. C., OctpoymoB U. I'., Axneounnn A. K. «Xumus. BBogHblii Kypc. 7 kmace» .- ydebHoe mocobue st ydamuxcs. - M.: Ilpoda,
2010 .

o Tabpuensu O.C., lllunapesa I'.A. Xumus: Metoandeckoe mocodue K MPONeAeBTHUECKOMY Kypcy «Xumus. BBoaHbIN Kype. 7 Kmace». - M.:
Hpoda, 2010 r. (mporpamma, TeMaTHYECKOE IIAHUPOBAHUE, PEKOMEHIAIINN ).
[ ]

JlonoJiHUTeIbHAS JINTepaTypa:
1. Anuk6eposa JI. 0. 3anumarensnas xumusi: Kaura uist yaamumxcst, yuureneit u poaureneit. — M.: ACT-ITPECC, 1999.

2. Amux6epona JI. FO., Pykk H. C. ITone3nas xumust: 3anaquu u ucropuu. — M.: JIpoda, 2005.

3. bynerueBa H. B. B mupe ko110, unu [TotomcTBO 01HOTO Y3bIps. // 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. Metoandeckoe nocodbue. — M.: [poda, 1995.
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HNHTepHeT-pecypcebl:

http://him.1september.ru/ I'azera "Xumus" u caidt mist yaurens "5 uay Ha ypok Xumun"
http://www.openclass.ru/ caiit oopa3zoBaresbHbIil OTKPBITBIN KIacc

http://pedsovet.su/ caiit IleacoBet.py ( mpe3eHTaIUu, pa3paboOTKH. ..)
http://www.zavuch.info/ caiit 3aBy4.undo

http://www.uroki.net/ Bce ms yunrens Ha caiiTe Y pOKH.HET
http://www.rusedu.ru/subcat_37.html apxuB yueOHbIX mporpamm u npeseHraimii PycEny
http://ru.wikipedia.org/wiki/3arnaBHas_ctpanunia Bukunenus Ha pycCKOM S3bIKe
http://window.edu.ru/ Emunoe okuo J{ocTym k 00pa3oBaTeibHBIM pecypcam
http://festival.1september.ru/ ®dectuBais negarorudeckux uaeid «OTKPBITHIH YPOK»
http://www.uchportal.ru/ Yuurensckuii mopra

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

Pe3yabTaThl H cHCTEMA HX OLIEHKH
Kpurtepuu u HOpMbI OLleHKH 3HAHUI M YMEHMIi yYaumxcsi 0 XUMHUH

1. OIIEHKA 3HAHMW YUAIIIUXCSA

Yuurteapb 10JKeH YYUTHIBATH:

— MPAaBUIBHOCTb U OCO3HAHHOCTb U3JI0KEHUS COJeP KaHUs, IOJIHOTY PACKPBITHS MOHATUH, TOUHOCTH YIIOTPEOIEHHs HaAyYHBIX TEPMUHOB,;
— creneHb cOPMUPOBAHHOCTH HHTEIIEKTYaJIbHBIX U 00I1ey4e0HBIX YMEHUM;

— CaMOCTOSITENbHOCTb OTBETA;

— pEeYeBYIO IPaMOTHOCTh U JIOTUYECKYIO MOCIIEI0BATEIbHOCTh OTBETA.

OueHka yCTHOIO 0TBETa, NMCbMEHHON KOHTPOJILHOI padoThI (3a1aHHUA CO CBOOOHO KOHCTPYHMPYEMBIM OTBETOM):

OTtmMmeTtka «5» cTaBUTCS, €CIIM B OTBETE MPUCYTCTBYIOT BCE MOHATHUS, COCTABISIOUINE COJIEp)KaHUE JaHHONW TeMbl (OCHOBHbBIE 3aKOHBI U TEOPUU XHUMHH,
3aKOHOMEPHOCTH NMPOTEKAHHsI XUMUUECKUX peakifii, o01ie HaydHble IPUHILIMIBI TPOU3BOACTBA HEOPTAaHUUECKUX M OPTaHMUECKUX BELIECTB U JIp.), a
CTENEHb UX PACKPBITHSI COOTBETCTBYET YPOBHIO, KOTOPBII MPeAyCMOTPEH TOCYJapCTBEHHBIM 00pa30BaTeIbHbIM CTaHAAPTOM. OTBET AEMOHCTPUPYET
OBJIA/ICHUE YYAIIMMCS KJIIOUEBBIMH YMEHHMSIMHU, OTBEUAIOIIMMHU TPEOOBAaHUSIM CTaHJapTa K YPOBHIO MOJATOTOBKH BBITYCKHUKOB (TPaMOTHOE BIaJIeHUE
XUMHUYECKUM SI3BIKOM, MCIIOJIb30BaHHE XMMHUUYECKON HOMEHKIIATYphl — «TPUBUAJIBHOW» WM MEKIYHApOAHOM, yMEHNE KiIacCU(pUIMPOBaTh BEIECTBA U
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http://www.spishy.ru/referat?PHPSESSID=e9q5bs0gqq0q24jma6ft8rr135

peaKiyy, TEPMHUHOJIOTUYECKH TI'PaMOTHO XapaKTEpHU30BaTh JIIOOOH XMMHUYECKUH TMpoLecC, OOBACHATH OOYCIOBICHHOCTh CBOMCTB W IPUMEHEHHUS
BEIIECTB MX CTPOCHHEM M COCTaBOM, CYIIHOCTh M 3aKOHOMEPHOCTh MNPOTEKaHHWs H3YyYCHHBIX BHJOB peakiuii). B oTBeTre BO3MOXHas omHa
HECYILIECTBEHHAsl OIIMOKaA.

OtMeTKa «4» CTaBUTCA, €CJIU B OTBCTC NPUCYTCTBYIOT BCC MOHATUA, COCTABIAIOIUC OCHOBY COACPIKAHUA TEMbI, HO IIPU UX PACKPBITUX HOITYIICH bI
HCTOYHOCTH, KOTOPBIC CBUACTCILCTBYIOT O HEAOCTATOYHOM YPOBHE OBJIAACHHA OTACIBbHBIMH KIHOYCBHIMU YMCHUSAMH (OI_HI/I6KI/I Ipu omnpeaAcICHUun
KJIaCCI/ICI)I/IKaI_[I/IOHHBIX IMPU3HAKOB BCIICCTB, UCITIOJIB30BaAHNN HOMCHKIIATYPbI, HAlTUCAHUN ypaBHeHI/Iﬁ XUMHUYCCKUX peaKum”I u T.H.).

OtmeTrka «3» CTaBUTCSA, €CIM OTBET MOJHBINA, HO NMPH 3TOM JOMYIIEHA CYIIECTBEHHAs OIIMOKA MM OTBET HEMOJHBIN, HECBSI3HBIA (OTCYTCTBYIOT
HEKOTOpbIE MOHATHSA, HEOOXOAUMBIE JUI PACKPBITHS OCHOBHOT'O COZEPKAaHUs TEMbI); B OTBETE MPOSBIAETCS HEJOCTATOYHAs CUCTEMHOCTh 3HAHUW MIIH
HEJIOCTAaTOYHBIM YPOBEHD BIAJACHUSA COOTBETCTBYIOIIMMHU KIIIOUEBBIMU YMEHUSMH.

OtrMerka «2» cTaBUTCH, €CIIM IPU OTBETE OOHAPYKEHO HEMOHHMMAaHHUE y4alllUMCS OCHOBHOI'O COJEp)KaHHsA yd4eOHOro Marepuajia Wi JOMYIICHbI
CYIIECTBEHHbIE OIINOKHU, KOTOPBIE YUALUICS HE MOXKET UCIIPAaBUTh IPU HABOSIIUX BONPOCAX YUUTEIIS.

2. OLIEHKA MPAKTUYECKUX YMEHUI YUALIIUXCSA

Ouenka yMeHHH peliaTh pacyeTHbIE 3aa4M:

OTMeTKa «5»
B JIOTUYECKOM PaCCYKJIEHUU U PEIICHUH HET OIIMOOK, 3a7a4a pelieHa paliuoHaIbHbIM CIIOCOOOM.

OT1meTka «4»
B JIOTUYECKOM PACCY>KICHHUH M PEUICHUH HET CYIIECTBEHHBIX OIIMOOK, HO 3aj[aua pellieHa HepallMOHAIBHBIM CIIOCOOOM WM JIOMYIIEHO He Ooiee IBYX
HECYIIECTBEHHBIX OIIHOOK.

OrTMmerka «3»
B JIOTHYECKOM PACCYKJIEHUHU HET CYIIECTBEHHBIX OLIMOOK, HO JOMYIIEHA CYIIECTBEHHAs OITNOKa B MATEMAaTHYECKUX pacueTax.

OTMeTKa «2»
UMEIOTCS CYIIECTBEHHBIC OIMOKY B JIOTHUECKOM PACCYKICHUH U PEIIICHUH.

OueHka 3KCIepUMEHTAIbHBIX YMEHU
OreHKa CTaBUTCS HA OCHOBAaHMM HAOJIOAECHUS 32 YYalllUMCs ¥ IUCBMEHHOTO OTYeTa 3a padoTy.

OTMeTKa «5»
paboTa BHITTOTHEHA MOTHOCTHIO U TPABUIILHO, CIIETaHbI MPABUIILHBIC HAOIIOICHHS ¥ BBIBOIBI;
AKCIIEPUMEHT MPOBEJICH 0 TUTAHY C YY€TOM TEXHUKU OE30MMaCHOCTH U MIPABHII PAOOTHI C BEIIECTBAMU M 00OPYIOBAHHEM;



NPOSIBJICHBl OPraHU3aIMOHHO-TPYJOBbIE yMEHHUsS (IOJIEPKUBAIOTCS YMCTOTAa pabouero Mecra M MOPSAOK Ha CTOJIE, YKOHOMHO HCHOJIb3YIOTCS
PEaKTHBHI).

OTMeTKka «4»
pa60Ta BBIIIOJIHCHA HpaBI/IJIBHO, CACJIaHbI HpaBI/IJIBHbIe Ha6J'IIOI[eHI/I$I 1 BBIBOJbI, HO HpI/I 3TOM BKCHepI/IMeHT HpOBeI[eH HC ITOJITHOCTBIO HUJIN I[OHYU_IeHBI
HECYIIIECTBEHHBIC OIITMOKU B pab0OTe ¢ BEIIECTBAMH M 000OPYI0OBAHUEM.

OT1merka «3»

pa60Ta BBITIIOJIHCHA IIPAaBUJIBHO HE MCHEC YCM HAIIOJIOBUHY WJIKM AONMyHICHA CYHICCTBCHHAA OlINOKa B X04€ OKCICPUMCHTA, B OGBHCHGHI/II/I, B
oopmiieHHH pabOTHI, B COOJIOACHUH MPAaBWJI TEXHUKH OE30IMacHOCTH HpH padoTe C BEHIeCTBAMU M 00OpYIOBAaHHMEM, KOTOpas HCIPABISIETCS IO
TpeOOBAHUIO YUUTEIIS.

OTMmeTKka «2»

JonyuieHsl 1Be (1 0oJiee) CyIECTBEHHbIE OIIMOKU B XO/€ HKCIEPUMEHTA, B 00bICHEHUH, B OPOpPMIIEHUH pabOoThl, B COOIIOACHUHU MPAaBUII TEXHUKU
0€30macHOCTH MpU pabOTe ¢ BEIIECTBAMH U 000PYOBAHUEM, KOTOPBIE YUAIIHICS HE MOXKET HCIIPABUTH JaXKe M0 TPEOOBAHUIO YUUTEIIS.

3. OHEHKA CAMOCTOATEJIbHBIX MUCHBMEHHBIX PABOT

B nucbMEeHHBIX KOHTPOJLHBIX (TECTOBBIX) PA00TAX YUHTHIBAETCS TAKKeE, KAKVIO YACTh PA00THI BLINOJHHNJI VUCHHK:

«2» - 0-49 % 3agannii; «3» - 50-69% 3amauunii; «4» - 70-89% 3amaauii; «5» - 90-100% 3amannii

KoHTpoabHO-H3MepHTeJIbHbIC MATEPHAJIBLI IO XUMHUH 7 KJace

KourpoJabsHnas padora Ne 1 mo teme «MareMaTuka B XUMHID)
1 BapuanT
1.PaccunTaiiTe OTHOCUTEIBHBIC MOJIEKYJIIPHBIE MAacChI BelecTB 1o ux Gopmynam: Bry, H,0, CO,, H,SO4, KOH, BaCl,. 3naueHust OTHOCHTEIBHBIX

aTOMHBIX Macc HaiauTe no tabnwuie .M. MenaeneeBa, OKpyrinTe UX J0 HEIbIX YHCEN.

2.PaccuuTaiite MaccoBbi€ JOJIH 3JIEMEHTOB B BellecTBax: a) yriekuciaoMm raze COy; 6) cynbdune xkanbius CaS; B) Harpuenoii cenurpe NaNOs; 1)
okcune amoMuaug Al,Os.

3. PaccuuraiiTe MaccoBbIe 10JIM KHUCTIOpO/ia B BeliecTBax: a) yriaekucioM raze COy; 6) okcuae kanpitus CaO; B) HatpueBoit cenutpe NaNOs; 1)
okcuze amoMuunst Al,Os.

KonTtpoabsnas pa6ora Ne 1 mo teme «MareMaTnka B XHMHHN



2 BapHMaHT
1.PaccuunTaiiTe OTHOCHTEIBHBIC MOJICKYJIIPHBIEC Macchl BeriecTB 1o ux ¢popmynam: Cly, Na,O, CaO, H3POy, LIOH, Znl,. 3HaueHust OTHOCHTEIBHBIX
aTOMHBIX Macc HaiauTe 1mo Taduie [{.J11.MeHneneeBa, OKpyriuTe UX J0 IEIbIX YHCEII.

2.PaccumTaiiTe MaccoBbI€ JOJIM PJIEMEHTOB B BellecTBax: a) yrapaoM raze CO; 0) kapoune kanbiums CaCy,; B) kanueBoit cenmurpe KNOs; 1) okcue
6apus BaO.

3. PaccumraiiTe MaccoBbIe 10NN yriiepoa B BemecTBax: a) yriekuciiom raze CO»; 6)kapouae kanbius CaC; B) kapoonare kanbius CaCOs; 1)
yrapHom raze CO.

KonTpoabHasi padora Ne2 mo teme «SIBJieHMs1, IPOUCXOASIIIIUE C BelIECTBAMM»

Nel. Bam nanbl TpH c10Ba, 00bEAMHEHHBIX 00UIIMM prU3HaKoM. OmpenenuTe STOT MPU3HAK.
a) CONPUKOCHOBEHHE (BELIECTB), HAIPEBaHUE, KaTAJIN3aTOPBI.
0) uentpudyrupoBanue, aacopOLs, KPUCTATUTH3ALIH

No2. VkaxuTe npu3HaKi XUMUYECKUX PEAKIIHMA:
a) MPUTrOpaHHe Maciia BO BPeMs IPUTOTOBICHUS THIIH;
0) B3aUMO/ICIICTBHE MTUIIEBOM COJIBI M IMMOHHOMN KHUCTIOTHI

Ne3. 3anonnure npomycku:

a) B mputecoce 3arpsi3HEHHBINA BO3/TyX OCBOOOXKIAETCS OT MBLIH ...

1) orcrauBanueM 2) neperonkoit 3) punmpTpoBaHueM 4) TUCTHIUIAIHEH 5) MPOCEUBAHUEM
TaK KaK MOJIEKYJbI BO3/IyXa U YaCTHUIIbI MBI UMEIOT. ...

1) pa3Hblii pa3mep 2) pa3HyI0 Maccy 3) pa3Hblii HBET

Ned. Paznenurte nepedrcieHHbIe IBICHUS HA XMMUYECKHE U (PU3HUECKUE:
a) BOCIUITAMEHEHHUE CIIMYKH; 0) CBEUEHHUE 3JIEKTPOJIaMIIbL; B) TOTEMHEHHUE CepeOpsSHO JI0XKKH; T)CKUCAaHUE MOJIOKA; J1)UCIIapeHUe BOJIbl; €)HarpeBaHue
MUHEPAJILHOM BOJIBI; JK)IJIABJIEHUE CTEKIIA; 3)P/KaBJICHUE JKeJe3a; M) 3aMep3aHue BOJIbI

Ne5. Bam mperaraercst Tpu ciioBa. Mex 1y MepBbIM M BTOPBIM CYIIIECTBYET ONpeIeéHHas CBsi3b. Haliinre cloBo, Tak e CBI3aHHOE C TPETHHUM.
a) Kpucrannuzanus — MegHbIi Kyopoc; AUCTHILIAINA - ?
0) Jlyuuna — kucnopon; ¢deHonadTanens - ?



No6. Bam ganbl ueThipe cioBa. Tpu U3 HUX 00BbeIUHEHBI OOIIMM Mpu3HAKoM. UeTBEpTOE K HUM He moaxoauT. Haiinure ero u 00bSICHUTE, TOYEMY BbI
BBIOpAJI IMEHHO 3TO CIIOBO.

a) bensun, Bosa, KepoCuH, COJISIP.
0) ['a3, ocaok, TemioTa, Bpems.



