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ITosicHUTENbLHAA 3aNIHCKA

Pabouas nmporpamma yueGHOTo Kypca pa3paboTaHa Ha OCHOBe IIPOrpaMMBbI MPOMEIEBTUYECKOr0 Kypca XUMUH IJIsl 7 Kilacca OCHOBHOM HIKOJIBI
«Xumus. Beoansblii kype. 7 kaace» asropos O. C. I'abpueasina, HW. I'. OctpoymoBa u A. K. Axneoununa (IIporpamma nponeneBTHYECKOrO
Kypca «Xumusi. BBonusiii kype. 7 ximace»/ O. C. T'abpuensn, U. I'. Octpoymos, A. K. Axnebunus . - M.: [Ipoda, 2007r.), ¢ yuérom yueOHOro miaHa
Ha 2022-2023 y4eOHblil roJ1 1 OCHOBHOM 00pa3oBaTenbHOU mporpaMMel MBOY COILLL Ne22.

[Tporpamma pa3paboTaHa ¥ OCHOBaHa Ha CIEAYIOIIMX HOPMAaTHBHBIX JOKYMEHTaX:

- ®enepanbHblil 3aK0H «O06 obpazoBanuu B PO» ot 29.12.2012 Ne 273-D3;

- ®enepanbubiil 3akod oT 01.12.2007 roga Ne 309 «O BHeceHMM M3MEHEHHU B OT/ENIbHBIE 3aKOHOJIaTeNIbHbIE akThl Poccuiickoit deaepaiuy B 4acTu
M3MEHEHUS U CTPYKTYphI ['ocynapcTBeHHOr0 00pa30BaTEIbHOTO CTAHIAPTaN;

- [Ipukaz MO Poccun ot 5 mapta 2004 roga Ne 1089 «O0 yrBepxkaennu heaepaabHOr0 KOMIIOHEHTA FOCYAapCTBEHHBIX 00Pa30BaTeIbHBIX CTAHIapPTOB
Ha4yaJbHOTO OOIIEr0, OCHOBHOT'O OOIIETo M cpeaHero (I0JIHOro) o0mero oopa3oBaHus;

- [Ipukaz MO Poccun ot 9 mapra 2004 roga Ne 1312 «O6 yrBepxkaenuu eaepanibHOro 6a3ucHOro y4eOHOro IIaHa U MPUMEPHBIX y4eOHBIX TUIaHOB
U1t 00pa3oBaTEeNbHBIX yupexaeHuit Poccuiickoit denepanmu, peanu3yonmx MporpaMMbl 00IIET0 00pa30BaHUs;

- IlocranoBnenue [JaBHOrO TOCYIApCTBEHHOTO caHuTapHoro Bpada P® or 29.12.2010 Ne 189 «O6 yreepxkaennu CanlluH 2.4.2.2821-10
«CaHUTapHO-3NUAEMHOIOTHUECKUE TPeOOBaHUS K YCIOBUSM U OpraHU3alui 00y4eHUsl B 00111e00pa30BaTENbHbIX YUPEKICHUAX ),

- IIpukaz MO Poccum ot 31.03.2014 Ne 253 «OO06 yrBepkacHHH (eaepaabHOTO NEpeuHs Y4eOHHKOB, PEKOMEHYEMbIX K HCIOJIb30BAaHHUIO IPH
peanu3anuy UMEIOIUX FOCyIapCTBEHHYIO aKKpeauTauio oopa3oBarensHbix mporpamm HOO, OO0 u COO».

O01mas xapakrepucTuKa y4e0HOro npeamera
eau u 3agaun

M3ydeHne BBOJHOIO Kypca XMMHH B 7 KJIacce HapaBJISHO HA JIOCTIDKCHHUE CIICAVIONINX IeJIeH:

¢ MMOATOTOBUTH YHAIUXCA K U3YYCHUIO HOBOT'O yqe6Hor0 npeameTa,
¢ CO3aaThb MO3HABATCIIbHYO MOTHBALIUIO K NU3YUCHHUIO HOBOI'O IIPEAMETA,

* copmMHupoBaTh NMpEAMETHHIE 3HAHMS, YMEHHUS U HABBIKM (B MEpPBYIO OYEpEIb pacUYEeTHbIE U DKCIEPUMEHTaJbHbIE), HA KOTOPbIE HEIOCTATOYHO
BPEMEHH IIPU U3YYEHUH Kypca XUMHH OCHOBHOM IIKOJIBI;

¢ IIOKa3aTh APKUEC, 3aHUMATCIIbHBIC, SMOIIMOHAIbBHO HACBIIICHHBIC 3ITNU304bl CTAHOBJICHUA U PA3BUTHUA HAYKH XHUMHUU;
®* MHTCIPUPOBATH 3HAHUA 110 IpEAMETaM €CTCCTBCHHOI'O IUKJIa OCHOBHOI IIIKOJIEI HA OCHOBE y‘IG6HOI>i JUCHHUITIINHBI «XHUMH.



Kypc nmponeneBTuku He mpenycMOTpeH (enepaibHbIM 0a3UCHBIM y4EOHBIM IUIAHOM, MO3TOMY B MPOTPaMME OTCYTCTBYIOT CBEACHMS Kypca XUMHUU,
MPEeyCMOTPEHHOTO (heiepaTbHbIM KOMIIOHEHTOM rOCYAapCTBEHHOTO 00pa30BaTeILHOTO CTaHAApTa MO0 XHMHH JISI OCHOBHOM IIIKOJIBI.
[Tporpamma pa3paboTana ¥ OCHOBaHa Ha CIEAYIOIIMX HOPMAaTHUBHBIX JJOKYMEHTaX:

Kypc (COCTOUT M3 YETBhIPEX YACTEH) PEIIACT CACAYIONINEC 3aadn:

ITepBas Tema — «XHUMMUSA B HEHTPE eCTECTBOZHAHUM» —
1. MO3BOJIIET aKTyaJWu3MPOBATh XMMHUUYECKHE 3HAHUS YYAIIUXCs, MTOJYYCHHBIC Ha YPOKaxX MPUPOAOBEICHUs, OMooTun, reorpaduu, GU3NKH, 4TO
YMEHBIIUT MICUXOJIOTUYECKYIO HArPY3KY Ha yYaIlIMXCs C MOSIBIICHUEM HOBOTO IIPeAMETA.
2. cnocoOCcTBYeT (OPMUPOBAHUIO HICH OO0 MHTETPUPYIOMICH POJIM XUMHH B CHCTEME €CTECT-BEHHBIX HAyK, 3HAUMMOCTH JTOTO IMpEAMETa IS
YCIEIIHOTO OCBOEHHUS €CTECTBEHHOHAYYHBIX JTUCIIUIIINH.

Bropas tema — «MaTeMaTuKa B XUMHH) —
1. TO3BOJISIET COBEPIICHCTBOBATh YMEHUsI, HEOOXOIMMBIC TIPU PEIICHUHA XUMUYCCKUX 3a/1a4: YMEHHUE BBIUUCIISITh 9aCcTh OT IEI0ro (MaccoBast O
3JIEMEHTA B CJIOXKHOM BEIIECTBE, MAacCOBasi U 00bEMHas JI0JIM KOMIIOHEHTOB B CMECH, B TOM YHCJIC U JIOJISI IIPUMECEH ).

Tpethsa TemMa — «SIBJIeHUSA, NIPOUCXOASIIME C BelleCTBAMMY) —
1. momonHSET CBEACHUS yYaluxcs 00 U3BECTHBIX UM (PU3MUYECKUX U XUMHYECKHUX SBICHUSIX.

YerBepTas TeMa — «Paccka3bl M0 XUMHH» —

1.  cmocoOcTByeT (QOPMHUPOBAHUIO HAyUHBIX MPEACTABICHUN 00 Yy4YEHBIX-XMMMKAX, YAUBUTEIBHOM MHPE XUMHH, OTKPBITUSX, PEaKLUUIX U
BELICCTBAX.
Xumusi — Hayka dKcnepumeHTanbHas. [lostomy B 7 Kiacce paccMaTpHUBAIOTCA TaKWE BaKHEHIIME METOAOJIOTMYECKHE TOHATHS, Kak

«OKCTIEPUMEHTY, «HAOIIOICHUEY, KU3MEPEHHEY, KOMMMCAHUEY», «MOJEIUPOBAHKEY, «TUIIOTE3a», «BBIBOIY.

s hopMupoBaHUS SKCIIEPUMEHTAIBHBIX YMEHHUN ydalluxcs B MPOrpaMMe MpeayCcMOTPEHbI HECIOKHBIE 10 TEXHUKE BBITIOTHEHUS HKCIIEPHUMEHTHI,
nabopaToOpHbBIE OMBITHI U MpaKkTUYecKue paboThl. Takke HTOW LETH COCOOCTBYET MPEAYCMOTPEHHBIH B Kypce JOMAITHUI AKCIEPUMEHT, KOTOPBIi
MOJIHOCTHIO COOTBETCTBYET TPEeOOBAHMSIM TEXHUKH OE30MACHOCTH M 00ECleYHBAaeT yIIEANINe U3 MPAKTUKUA OOYYeHHs] XUMHH DKCIEPUMEHTATbHBIE
paboThI JTOHTETIOAHOTO (MPOIOJKUTENBHOTO TI0 BPEMEHH ) XapakTepa.

N3yuenne mnpearaeMoro Kypca MNpeaycMaTpUBAET IIHUPOKOE HCIIOJIb30BAHME AKTUBHBIX (OPM M METOJOB OOYYEHHS: TOBBIIIEHHUE POJIU
CaMOCTOATEIHON pabOThl ydalniuxcsi B 00ydeHuW (Hampumep, MpOBEAEHUE JOMAITHETO XUMHUYECKOTO JKCIEPUMEHTa), B TOM YHCJE TMOJATOTOBKA
COOOIIEHUH ISl YYeHUYECKUX KOHPEPEeHLNH, 3al1Ta IPOEKTOB, O0CYXAEHHUE PE3yJIbTAaTOB JOMAIIHETO HKCIIEPUMEHTA.

Pabouass mporpamma mnpenycMaTpuBaeT pa3BUTHE TAaKUX JIOTHUYECKHX ONEpaluil MBIIUICHMs, KaK aHaJIW3 M CHUHTE3, CpaBHEHHE M 0000IIeHueE,
BBIJIBUKEHUE U IMOTBEPKICHUE WU OIIPOBEP)KEHUE TUITOTES U T. [I.
BrimonHeHne npakTHYecKoil 9actu paboyeit mporpaMmbl MPEAYCMOTPEHO B CIIEIYIONIEM 00BEME:



Buanl gessreLHOCTH Kou-Bo padort

[IpakTuyeckue pabOTHI 6

KontposbHbIie paboThI 2

[Tporpamma nocTpoeHa Ha OCHOBE MEKIIPEAMETHBIX CBSI3€H, IPEXk/Ie BCEro, C KypcoM (pHU3UKH, OMOIOTHH, Teorpadun, MaTEeMaTUKH.

Paboyas nmporpaMMa opueHTHPOBAaHA Ha McIoib30oBanne YMK:

o Tabpuensa O. C., OctpoymoB U. I'., Axnebunun A. K. «Xumust. BBogubIi Kypc. 7 kimace»- ydeOHoe mocobue it ygamuxcs. - M.: Jlpoda,
2010 .

e Tabpuensn O.C., lllunapesa I'.A. Xumus: Meroandyeckoe nocodue K mporneaeBTHUECKOMY Kypcy «Xumusi. BBoaubiil kype. 7 kimace». - M.:
Hpoda, 2010 r. (npoepamma, memamuueckoe niaHuposarue, peKoMeHOayuu).
o Tabpuensu O.C., Hlunapesa I'.A. Xumus. Pabouas terpans. 7 kiacc. - M.: [Ipoda, 2010 r.
e Tadpuensn O.C., Akcénosa U.B.. [Ipaktukym x yueObnomy nmocoduro O.C. ['abpuensna u np. «Xumus. BBognslii kypc. 7 kiace», — M.: [Ipoda,
2010T.
Kontpons 3a pe3ynbpratamu 00yueHHs OCYIIECTBISIETCS Yepe3 UCIO0Ib30BAHUE CIEIYIOIUX METOOB: TEKYIIHUNA, UTOTOBBIH.
[Tpu 3TOM HCHONB3YIOTCA pasziauuHble (OPMBI KOHTPOJIS: MpakTHUeckas paboTa, caMoCTosATeNbHas paboTa, TecT, YCTHBII onpoc, NUCbMEHHAas
KOHTpOJIbHAsl padoTa, 3a1uTa MpoeKTa U ap.
Texkywuit Konmpoab OCYIIECTBIISETCS C IOMOIIBIO COOECe0BaHuUS, TECTUPOBAHUS, HAOIIOJCHNS B X0/1€ TPAKTUYECKUX PaboT.
Temamuueckuit KOHmMPOJIb OCYIIECTBIISETCS 110 3aBEPIICHUHU TeMBI B ()OpME KOHTPOJIBHOTO TECTUPOBAHUS MM MMCbMEHHOM KOHTPOJIBHON pabOThI.
Hmozoewlii Konmpons 3HaAHUM ydalluxcsl mpejroiaraeT cobeceoBaHUE WM TecTUpoBaHHe (IudepeHIIMpoBaHHOE) 10 OCHOBHBIM BOIPOCam
M3Y4YEHHOI'0 MaTepuana.

Mecto npeamera B yueoHoMm njiane MbBOY COII Ne22

CornacHo yTBepKACHHOMY Y4eOHOMY IUJIaHy IIKOJIBI HAa U3YYEHHUE MPOIEJEeBTUYECKOT0 Kypca XUMUHU OTBeleH 1 yac B HelesII0, Io3ToMy pabodas
mporpaMma paspaborana MHOU Ha 35 yuyeOHBIX 4acoB B roj. B paGouyro nmporpammy BHECEHO clieAyrolee U3MEeHeHue - 100aBieH |1 yac Ha U3y4eHue
Kypca B KOHIIE T'0/Ia B BUJIE 3aKJIIFOYUTEIILHOTO 3aHATHS JJIs TIOJIBEICHUS] UTOTOB I'0Jla, TaK KaK aBTOPCKas Mporpamma paccuuTaHa Ha 34 yaca, a npu
M3y4eHUN MaTepuaia | dac B Hememo o0Iiee YKClIO 4acoB JIOJDKHO COCTaBIATH 354acoB. PacrmpeseneHune BpeMEHH, a TAaK)Ke TEMbl 3aHITHH U
AKCTIIEPUMEHTAIBHBIX pa0OT MOJTHOCTHIO COXPAHEHBI COTJIACHO aBTOPCKOM MpOTrpaMMe.

O01eyIeOHbIe YMEHNS, HABBIKH M CIOCO0OBI eATeILHOCTH




Pabouas mporpamma mpenycMaTpuBaeT GOPMHUPOBAHUE Y ydaIIuxcs 7 Kiaacca o0mey4eOHbIX YMEHUN 1 HaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB
JEATENLHOCTH M KITFOUYEBBIX KOMITETCHITHH.

IIpeanosaraemMblii pe3yJbTaT H3y4YeHH s MPOIEIEBTHYECKOI0 Kypca XuMUM 7 Kjacca
B pe3yabTare usyueHusi NponeaeBTHYECKOr0 Kypca XUMHHN YYEHUK T0JI5KEeH
3HATH /IOHUMATH:

*  XUMUYECKYI0 CUMBOJIUKY: 3HAKH HEKOTOPHIX XUMHUECKUX JIEMEHTOB, (POPMYIIbI XUMHUYCCKHIX BEIECTB U YPABHEHUS XMMUYCCKUX PEAKIIHIA,

. 8adicHellmue XumuyecKkue NOHAMUA. XUMUsI, XUMUYECKAE METOJIbI U3YyUCHHsI, XUMUYCCKUN IJIEMEHT, aTOM, MOH, MOJICKYJIa, OTHOCHUTEIbHbBIE
aTOMHasi ¥ MOJICKYJISIpHAsE MacChl, MHHEpaJl, BEIIECTBO, KIACCU(PUKAIMS BEIICCTB, XMMHUYECKAsh PEaKius, KOPPO3Msl, KaTalIu3aToOpbl, HHTHOUTOPBI,
GWIbTpOBaHME, IUCTWUISAIMS, afCcOpOIMs; OpraHWYecKass M HEOPraHWYecKas XHMHS, YTJICBOIOPOIbI, CIUPTHI, KapOOHOBBIC KHCIOTHI, XHPBI,
YTIIEBOJIBI, OCJIKU, KAYeCTBEHHBIC PCAKIUY;

*  OCHOBHbIE 3AKOHbL XUMUU: COXPAHCHUS MACCHI BEIIECTB, IIOCTOSTHCTBA COCTAaBa BEIIECTBA, IIEPUOINICCKUI 3aKOH;

*  BadicHellliUe Geuyecmed U Mamepuanbl: HEKOTOPbIE METAUTBI U CIUIABBI, CEpPHAsl, COJISTHAS, a30THAS M YKCYCHAsi KUCIIOTHI, IIEJI0YH, aMMHAK,
YKUPBI, MBI, TJIFOKO3a, caxapo3a, KpaxMal, KJeT4yaTka, 0eiaku, u3Bectkoras Bojaa, CMC;

yMeTh:
* Ha3bl6amb OTAEIbHBIE XUMUYECKUE AJIEMEHTHI, UX COCAVNHEHHS; COCAUHEHUS HEMETAJNIOB U METAJUIOB, U3yYEHHbIE OPraHUYECKHE COCIUHEHUS U
JpyTHE BEUIeCTBa 110 TPUBUAIBHON WIM MEXAYHApPOAHON HOMEHKIIATYPE;

® onpedejmmb MPUHAJIC)KHOCTE BCHICCTB K OIIPCACICHHBIM KJIaCCaM HECOPTAHNYCCKUX BCIICCTB,

* Xapakmepu3oeams >JIEMEHTHI MaJIbIX TIEPHOJIOB MO MX MOJIOKEHHI0 B mepuoaundeckoit cucreme JI. M. Menneneena; oOiue CBOMCTBA METAJJIOB,
HEMETAaJJIOB, OCHOBHBIX KJIACCOB HEOPTAHUUECKUX U OPTaHUUYECKUX COCTMHCHUI;

* 00BbACHAMD 3aBUCHMOCTDH CBOICTB BCIICCTB OT UX COCTaBa U CTPOCHUS, 3aBUCUMOCTb CKOPOCTHU XHUMHYECKOMN pCaKkiuu OT pa3sInYHbIX (I)aKTOPOB;

* 6bINOIHAMb XUMUYCCKUN DKCTICPUMEHT 110 PACIIO3HABAHUIO HEKOTOPBIX BEILECTB; paCUeThl 110 HAXOXKICHUIO JIOJH BEUIECTBA B PACTBOPE, HJIIEMEHTA B
BEIIECTBE;



* NPOBOOUmMb CAMOCTOSITENIbHBIN MOMCK XMMUYECKOW HHGOpPMAlMU C UCHOJIB30BAaHUEM PA3IUYHBIX HMCTOYHUKOB (HAyUHO-TIOMYJISAPHBIX H3IAAHUM,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, UHTEPHET-PECYPCOB);

HCIOJIB30BaATDb l'[pHOﬁpeTeHHbIe 3HAHUHA U YMCHUSA B HpaKTI/I'leCKOﬁ JAesATeJbHOCTH U MOBCETHEBHOM sKU3HHU C LEJIbIO:

* 00BSICHEHUSI XUMUYECKUX SIBICHUH, TPOUCXOSIIUX B IPUPOE, OBITY U Ha IPOU3BOCTBE;

* OIPEIENICHNS BO3MOKHOCTH NPOTEKaHU XUMUYECKUX IIPEBPALICHUN B PA3JIMYHBIX YCIOBHUAX U OLICHKHU UX IOCJIECICTBUM;
* KOJIOTMYECKH IPaMOTHOIO IIOBEICHUS B OKPYXKAIOLIEH cpene;

* 6e301acHOro 00pallleHus C FTOPIOYMMHU M TOKCUYHBIMH BELIECTBaMU, Ja0OPaTOPHBIM 000PY10BaHUEM;

* IPUTOTOBJICHUS PACTBOPOB 33JaHHOW KOHLEHTPALIUH B OBITY.

OcHoBHOE coep:xkaHue MPOrpaMMbl 0 XUMHH 7 KJace
(1 yac B HeeJ110)

I'nasa |. Xumus B neHtpe ecrectBo3Hanusi (11uacoB)

Xumusn kak wacmo ecmecmeoznanus. Illpeomem xumuu

XuMHUsl — 4acTh €CTeCTBO3HaHUS. B3auMooTHoOIIEHUS YenoBeka U okpyxatomero mupa. [lpenmer xumuu. @usnueckue Tena u Beujecrsa. CBolcTBa
BemiecTB. [I[puMeHeHne BEneCcTB Ha OCHOBE UX CBOWCTB.

Haonwoenue u 3kcnepumenm Kaxk Memoowvl U3y4eHus eCmecmeo3HaHus u Xumuu

Habntoienne kak OCHOBHOM METO/T TO3HAHUSI OKPYXKAIOIIEro Myupa. Y clioBus nposeseHus Ha0moaeHud. ['unoresa. Dxcnepument. BeiBoa. Ctpoenue
iaMenu. Jlaboparopus U 060pyoBaHHE.

Mooenuposanue

Mogens, MoaenupoBanue. OcoOEHHOCTH MOJENUpoBaHus B reorpaduu, ¢usuke, Ouonsoruu. Mogenu B 6uosnoruu. Mymsbku. Monenu B dusuke.
OnexrpodopHas mammHa. ['eorpapudeckrne Moaeau. XUMHUECKHE MOJIENIN: TPeAMETHbIE (MOJIENN aToMa, MOJIEKYJ, XMMUYECKUX U MPOMBIIIICHHBIX
MIPOU3BOJICTB), 3HAKOBBIE, NI CUMBOJIbHBIE (CUMBOJIBI JJIEMEHTOB, (POPMYJIBI BEIIECTB, YPABHEHUS pEaKIuil).

Xumuueckue 3naxu u popmynot

XUMHYECKUH dJIeMeHT. XUMu4eckue 3Haku. Mx o0o3HaueHue, mpousHolieHne. XumMudeckue Gopmyssl BemecTB. [IpocThie U CI0KHBIE BEIIECTBA.
Nunekce! 1 ko urmentsl. KauecTBEHHBIN U KOJTWYECTBEHHBIN COCTAB BEIIECTRA.

Xumusn u puzuka



YHUBepcanbHbIA XapakTep IMOJOKEHUH MOJIEKYISIpHO-KUHETHUYEeCKON Teopur. [loHsATHA «aTom», «Moyekyna», HOoH». CTpoeHHe BellecTBa.
Kpucrannmaeckoe cocrossuue BemecTBa. Kpucrammueckue pemeTkn TBepabix BemecTB. uddysus. bpoyHoBckoe paBwkenue. Bemectra
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHSI.

Azpezammuule cocmoanus eeuiecms

[Tonatne 06 arperaTHOM COCTOSHMM BemiecTBa. Pu3ndeckre U XUMHUECKUE sBieHHs. ['a3000pasHble, )KUIKKUE U TBepAble BeuiecTBa. AMopdHbIe
BELIECTBA.

Xumusn u zeozpagus

("Tpoenue 3eminu: SApo, MaHTUA, Kopa. Jlutochepa. Munepainsl u ropHbie MOpoAbl. MarmMaTu4eckue U ocaJouHble (HEOPraHMYeCKue U OpraHnyecKue,
B TOM YHCJIE€ U TOPIOYHE) TTOPOIBL.

Xumusa u ouonozusn

XUMHUYECKUH COCTaB KUBOM KJIETKH: HEOPraHu4YecKue (BoJa U MUHEpaJIbHbIE COJIM) U OpraHnyeckue (0enKu, )KUpBbI, YTIEBO/Ibl, BATAMUHBI) BEILL[€CTBA.
Bbuonornveckast poib BOIBI B KMBOM KieTke. PorocunTe3. Xnopoduut. buonornyeckoe 3HaueHue KUPOB, OCIKOB, YIPUPHBIX Maceld, YIIeBOJOB H
BUTAMUHOB JIJISl )KU3HEIEATEIbHOCTH OPTaHU3MOB.

Kauecmeennvie peakyuu ¢ xumuu

KauectBennsle peakiuu. Pacno3HaBaHue BEUIECTB C MOMOINBK) KAuYE€CTBEHHBIX peakUuid. AHamUTUYECKU curHai. OmnpenenseMoe BEleCTBO U
pEaKkTHUB Ha HETO.

JTEMOHCTPALIUM
* KOHHGKHI/IH Pa3JINYHBIX ITPEAMETOB U (1)0Torpa(1)1/1171 MMpEaAMETOB U3 AJIFOMUHUSA JJIA WIUTFOCTPALUA UACHU «CBOMCTBA - IMPUMCHCHUC).

* YuebHoe 000py10BaHHE, UCIIOJIB3YEMOE Ha YpOKax (pU3UKH, OHOI0rHuH, reorpaduu 1 XMMHUH.

* DnekTpodopHas mammuHa B neWcTBuu. ['eorpaduueckue monenu (rino0yc, kapra). buonorndeckue moaenu (MyJsKd OpTaHOB M CHCTEM OpPraHOB
pacTeHui, )KUBOTHBIX U UyeoBeka). PU3NUeCcKue U XUMUYECKHUE MOJIESIM aTOMOB, MOJIEKYJT BEIIECTB U KPUCTAUIMYECKHUX PEIICTOK.

* OOBbeMHBIE U MIAPOCTEPKHEBBIE MOJIENIN BOJIBI, YIJIEKUCIIOIO U CEPHUCTOrO ra30B, METaHa.

* OOpa31bl TBEpABIX BEIIECTB KPUCTALIMUECKOTO CTPOCHUSA. MO1eIH KPUCTANTNYECKUX PEILETOK.

*BoJia B Tpex arperaTHbIX COCTOSHUAX. KoMeKms KpucTalInyecKux 1 aMOpP(HBIX BEIIECTB M U3JIENINN U3 HUX.
*Komiekuust MHUHEpasoB (Ja3ypUT, KOPYHJ, XaJbKOIUPHUT, (PIIOOPUT, TaJuT).

* Kosutekust TOpHBIX MOpoJ (IpaHMT, pa3iuyHble (HOPMBI KaJbIIMTAa — MEJ, MpaMop, U3BECTHSIK).

*Komiekuust roprovyux HUCKomaeMblX (He(Th, KaMEHHBIH yrojb, CIaHLbL, TOPD).



JAEMOHCTPAIIMOHHBIE SKCIIEPUMEHTbBI
* Hayunoe Ha0ioieHHE U €ro onucanue. M3ydeHne CTpoeHus miaMeHH.

» CiupTOBast SKCTPaKIUs XJIOpohuLia U3 3eJCHbIX JUCTHEB PACTCHHIA.
* «[lepenuBanue» yriieKUCIOro ra3a B CTaKaH Ha YPaBHOBEILIEHHBIX Becax.
» KauectBeHHast peakuus Ha KuciaopoJ. KauecTBenHast peakiusi Ha yriaeKUCbId ras3.

JIABOPATOPHBIE OIIbITHI
* PacnipocTpaneHue 3amaxa 0/1eKOJIOHa, JyXOB WM JIe30J0paHTa Kak npornecc nuddy3uu.

* Habntoienue OpoyHOBCKOTO IBHYKEHUS YaCTUUEK YEPHOHU TYIIH MOJ MUKPOCKOTIOM.

* luddy3us nepmaHranara Kaius B KeIaTHHE.

* O6Hapy>xeHue d3PUPHBIX Macell B alleIbCUHOBON KOPOUKE.

* I3ydeHue rpaHuTa ¢ MOMOUIBIO YBETUYUTEIHLHOTO CTEKIA.

* OnpenienieHue coJiep>kaHus BOAbI B paCTCHUHU.

* OOHapy)XxeHHE Macila B CEMEHaX I0JICOTHEUHUKA U IPELIKOTo opexa.

* O6Hapy>keHHe KpaxMaia B MIIEHUYHON MYKe.

* B3aumosieiicTBue ackopOMHOBOM KUCIIOTHI ¢ HOJI0M (onpeseneHne ButamMuaa C B pa3IMuHbIX COKax).
e [IponyBaHue BBIIBIXAaEMOI0 BO3yXa YEPE3 U3BECTKOBYIO BOY

*OOHapyXeHHe U3BECTKOBOM BObI CPEU PA3INUHBIX BEILIECTB.
JOMAIIHMUME OIIbITHI
* M3roToBnenne Moeneit MoJeKyll XMMUYecKHX BemecTB u3 [Inactunnna.

» lucdys3us caxapa B Boje.
* ONBITH C MTyCTOM 3aKPBHITOM MIACTUKOBON OYTHUIKOM.

° 06Hapy>1<eHHe KpaxMajia B IPOAYKTaX IMUTAHUAA, s10JI0Kax.



ITPAKTHYECKAA PABOTA e 1
3HAKOMCTBO C JJabOpaTOpHBIM 000pyAoBaHueM. [IpaBuia TEXHUKH O€30MaCHOCTH.

IIPAKTHYECKAA PABOTA Ne 2
HaGnronenue 3a ropsimeii cBeuoid. Y CTpOHCTBO M paboTa CIUPTOBKH.

I'naga 1. MaremaTuka B xumMuu (9 4acoB)

Omnocumenvnvle amomMHas U MOJIEKYIAPHAA MACChL

OTtHocuTenbHAsE aTOMHas Macca 3jieMeHTa. MojekyinspHas Macca. OmpeneneHre OTHOCUTENbHONM aTOMHOM MacChl XMMHUYECKUX DJIEMEHTOB I10
tabnuue . . Menneneesa. HaxoxaeHre OTHOCUTENBHON MOJIEKYISIPHON Mac-Chl 1o (popMyJie BElIecTBa Kak CYMMbI OTHOCUTEIBHBIX aTOMHBIX Macc,
COCTaBJISIONINX BEIIECTBO XUMHUIECKHX JJIEMEHTOB.

Maccoeas 00 3n1emenma 6 C10MHCHOM geujecmee

[ToHsiTHE O MAacCOBOM 71016 XUMHUYECKOTO dieMeHTa (W) B CJIOKHOM BEIIECTBE U €¢ pacueT 1o (Gopmyiie BeniectBa. HaxoxaeHue GopmyIibl BeliecTBa
10 3HAYEHUSM MACCOBBIX JI0JI€H 00pa3yroIIUX €ro 3JIEMEHTOB (IJI IBYX4acOBOI'O U3yUEHHUS Kypca).

Yucmule seuiecmea u cmecu

UYuctele BemectBa. CMecu. ['eTeporennsie 1 roMoreHHbie cmecH. ['a3o000pa3Hbie (BO3AYyX, MIPUPOAHBIN Ta3), xuakue (HedTh), TBepAble CMECH (TOPHBIE
MOPO/IbI, KyTUHAPHBIE CMECH U CHHTETUYECKUE MOIOIIUE CPEACTBA).

Oovemnasn 0ona 2aza 6 cmecu

Omnpenenenue oobeMHoM nonu rasa (¢p) B cmecu. CoctaB arMocepHOro BO3JyXa M MPUPOAHOro raza. Pacuer oObema 07K Ta3a B CMECH IO €ro
o0BeMy, 1 HA000POT.

Maccosasa 0onsa eewyecmea 6 pacmeope MaccoBasi JToyisl BemecTBa (1>) B pactBope. KonmeHTpamusi. PacTBoputens U pacTBOPEHHOE BEHIECTBO.
Pacder Macchl pacCTBOPEHHOTO BEMIECTBA IO MAacCe PacTBOpPa M MaCCOBOM JI0JIE pACTBOPEHHOTO BEIIIECTBA.

Maccosan 0ona npumeceit

[TousiTHe O YKUCTOM BelecTBe W mpuMecd. MaccoBas moist mpumecu (W) B oOpasiie ncxoaHoro BemiectBa. OCHOBHOE BeIIecTBO. Pacuer macchl
OCHOBHOTO BEIIIECTBA M0 MACCE BEIIECTBA, COJAEPIKAIIETO OMPEIEICHHYIO0 MACCOBYIO JIOMIO MIPUMECEH.

JEMOHCTPALIUU
* Konnexmust pa3nuyHbIX BUAOB MpaMopa 1 U3enuil (WK WUTIOCTpaluid U3/1eJHii) U3 Hero.

* CMech PEUYHOT0O M CaxapHOIo NIECKa U UX Pa3/eIcHHE.
* Konnexmust He(pTH U HEPTEPOIYKTOB.

* Komteknust ObITOBBIX cMmeceit (KynuHapHbix cmeceir, CMC, mammnyHel, HAamuTKOB U Ap.).



* luarpamma coctaBa arMocepHoro Bo3ayxa. /lnarpaMma cocraBa mpupoJHOTO rasa.
* Komnexmust «MuHepaibl ¥ TOPHBIE TOPOIbD» (00pa3Iibl BEIIECTB U MAaTEPHAIOB, COJCPKAIIUX ONPEIEICHHYIO A0 IPUMeceit).

JOMAIIHHUE OIIBITHI
* 3ydyeHne cocTaBa HEKOTOPHIX OBITOBBIX M (DapMaIleBTUIECKUX MTPETapaTOB, COIEPKAIINX OMPEACIICHHYIO JTOJII0 PUMECEH.

IIPAKTHYECKAA PABOTA Ne 3
[Ipurorosnenue pacTBopa ¢ 3aJaHHOM MacCOBOM J10JI€M paCTBOPEHHOT'O BELECTBA.

I'nasa l11. SIBjienus, npoucxoasinme ¢ BemecrBamu (11 yacoB)
Pa3zoenenue cmeceit
CrniocoObl pa3zeneHus cMmecell M ouyMcTKa BemecTB. Hekoropwle mpocteifmue crnocoObl pas3jieleHus cMeceil: mpocerBaHMe, pa3fielieHHe cMmecei
MIOPOLIKOB JK€JI€3a U Cepbl, OTCTaMBaHUE, JIEKaHTallMs, LEeHTpU(yrupoBaHue, paselieHHe ¢ MOMOILIbBIO JEIUTEILHOW BOPOHKH, (PUIBTPOBAHUE.
QunbsTpoBanne B jaboparopuu, ObITy W ma npomsBojicTe. [lomstne o dQuubTpate. AncopOmus. [lonstue 00 ancopOuum u agcopOeHTax.
AKTHBUPOBAHHBINA YTOJIb KaK BAKHEUITUH aIcCOPOSHT. Y CTPOHCTBO MPOTHUBOTA3A.
Hucmunnayus, uiu nepeconka
Juctmsius (eperoHka) Kak mporece BhIISIICHUS BeIIECTBA U3 KHUIKOM cMecH. JJMCTHIITMpOBaHHAs BOAA U 00JIACTH €€ IPUMEHEHUSI.
Kpucramnuzanus wuiau BbimapuBaHue. Kpucrtaiumszauus W BblIapuBaHHE B JIabopaTopuu (KpUCTaIM3aTopsl M (appopoBble YalIKU IS
BBINTApUBAHUs) U IPUPOJIE.
ITeperonka Hedru. Hedrenponykrsl. @pakunoHHas NeperoHKa KUaAKoro Bo3ayxa.
Xumuueckue peakyuu. Ycnoeus npomekanus u nPeKpAujeHUA XUMUUECKUX PeaKyUil
XUMHUECKHE PEaKIHUU KaK IPOIEecC MPEBPAlICHHUS OJHUX BEIIECTB B Jpyrue. YCIOBHS TPOTEKAaHHWS M MPEKpAIleHUS XHUMHUYECKHX PEaKIHi.
ConpuxocHOBeHHE (KOHTAKT) BelllecTB, HarpeBanue. Karanuzarop. uruburop. Ynpasienue peakuusiMu ropeHusl.
Ilpusnaxu xumuueckux peaxyui
[Tpu3HaKM XMMUYECKUX PEaKIfii: N3MEHEHHE I[BeTa, 00pa30BaHUEe 0Ca/IKa, PACTBOPEHHE MOJTYYCHHOTO OCA/IKH, BBHIJICIICHUE ra3a, MOsIBICHHUE 3aIaxa,
BBIJICJIEHUE UJIH MOTJIOMIEHUE TEIUIOTHI.

JEMOHCTPAIINHN
* OunbTp HotTa. Boponka broxnepa. YcTaHoBKa JUist HIBTPOBAHUS [10/] BAKYYMOM.

° PeanpaTopr,Ie MAaCKHU U MapJICBBIC MOBA3KH.

* [IpoTuBOTa3s u €ro yCTpoOMCTBO.



* Komnexnus «Hedts 1 HEQTEIPOTYKTHI».

JEMOHCTPAIIMOHHBIE SOKCIIEPUMEHTbBI
* Pa3nenenue cMecu OPOIIKA CEPBI U JKENE3HBIX OIUIIOK.

° Pa3z[eneHHe CMECH IMOPpOIIKa CEPBI U IIECKA.

* Pazgenenue cMecu BOJBL U PaCcTUTCIbHOTO Macjia C MIOMOUIBIO JEeIUTEIbHOMN BOPOHKH.
° HOJ’Iy‘lCHHC ,Z[HCTHJ'IJIHpOB&HHOfI BOJbI C IIOMOIIBIO J'Ia60paT0pH0fI YCTAaHOBKHU JIA IEPETOHKU X(HHKOCTeﬁ.

° Pa3z[eneHI/Ie CMCCH II€pMaHIraHaTa U AuxXpomMara KaJlnusa CII0CO00M KpUuCTaJlJIN3alluu.
* B3auMoieCTBHE KEJIE€3HBIX OMMUIOK U IMOopoIIKa CCphI IIPU HArpCBaHHH.
° HOJ'Iy‘lCHI/IC YTJICKHUCIIOTO I'a3a B3aI/IMO,Z[eI>'ICTBI/ICM MpaMopa C KHUCJIOTOH U O6H3py>KeHI/Ie €ro ¢ IOMOILIBIO W3BECTKOBOM BOJBI.

«Karanutudeckoe pasiioKeHHE MEpOKCHIa Boaopoaa (KaraausaTtop -auokcua mapranna (1V)).
* OOHapy)XeHHE pacTBOPa IMIEIOYH C TIOMOIIBI0 HHIUKATOPA.

* B3aumo ieiicTBre pacTBOpa epMaHTraHaTa Kajlus U PacTBOpa IUXPOMaTa Kallusi C paCTBOPOM CYJIb(pUTa HATPUSI.
* B3aumo ieiicTBre pacTBOpa MepMaHTaHaTa Kallusi ¢ aCKOPOMHOBOM KUCIOTOM.

* B3aumopeiicTBue xyopuiaa skene3a ¢ KeNTOW KPOBSHOW CONBIO U THIPOKCHIOM HATPHSL.

* Bzaumopeiicteue ruapokcuaa xkenesa (111) c pactBopom consiHONM KUCTOTHI.

JIABOPATOPHBIE OIIbIThI
* AnicopOuus KyKypy3HbIMH Naj0YKaMH apOB MMaXy4HUX BEILECTB.

° I/I3yquI/Ie YCTPOﬁCTBa 3aXXUTAJIKH U IIJTaMCHH.

JAOMAIIHUE OIIBITHI
* Paziennenne cMecu Cyxoro MOJIOKa M peYHOTO MeCKa.

* OTcTanBaHue B3BECU IMopouIKa Ajid YUCTKH MOCYAbl B BOAC U €€ JCKaHTalluA.

* AicopOuus aKTHBUPOBAHHBIM YIJIEM KpPACSIIUX BELIECTB METCH-KOJIbI.



* PactBopenue B Bozie Tabnerku acnupuna YIICA.

* [IpuroroBiaeHNE U3BECTKOBOM BOJIBI U OIBITHI C HEH.
* N3yyenune cocraa CMC.

IIPAKTHYECKAA PABOTA Ne 4
BripaiuBanue KpUCTauIoB COIU (JIOMAIIHUN SKCIEPUMEHT).

IIPAKTHYECKAA PABOTA Ne 5

OuncTKa NOBapeHHOM COJIH.
IIPAKTHYECKAA PABOTA Ne 6
N3ydenue nmporecca KOppo3uH kene3a (JOMAIIHUN 3KCIIEPUMEHT).

I'nasa IV. Paccka3bl mo xumuu (4gaca)

Yuenuueckaa xonghepenyusn
¢Brinaromuecs pycckue ydeHble-xUMUKH». O xu3Hu U jaesrenbHoctd M. B. JlomonocoBa, [[. M. MenneneeBa, A. M. Bbyrtnepoa, apyrux

OTEYECTBEHHBIX U 3apyO0eKHBIX YUCHBIX (IO BHIOOPY yUaIIHXCs).

Koukypc cooowenuit yuawguxcs
¢ Moe mob6umMoe XuMUIeckoe BemecTBo». OO0 OTKPBITHH, TTOTYYEHUN U 3HAYEHUH BHIOPAHHOTO XUMUYECKOTO BEIIECTRA.

Konkypc yuenuueckux npoekmoe (I1ocBsiieH U3y4eHHIO XUMUYECKUX peaKIuil)

IIpakTnyeckune padoTsl

1) Ilpaktuyeckas padora Nel. 3HaKoMcCTBO ¢ JiabopaTopHbiM oOopymoBaHueM. I[IpaBuia texHuku Oe3onmacHoctu. ['abpuensa O.C. «Xumwus.
BroanbIit Kypc. 7 kiace»: yueOHoe mocooue st 001eo0pa3oBaTenbHBIX yupexaennii. — M.: Jlpoda, 2010, ctp.14.

2) IlpakTuueckas padora Ne2. HabnroneHus 3a ropsiieit cBedoil. YcrpoiictBo u padorta cnuptoBku. ['abpuensn O.C. «Xumus. Boassrii kypc. 7
KJIace»: yueOHoe mocooue st 001meoopa3oBaTeNbHBIX yupexkaenuid. — M.: JIpoda, 2010, cTp.



[Tpaktrueckas padora Ne3. IIpuroroBieHue pacTBopa ¢ 3aJaHHON MaccoBOM moseil pactBopéHHoro BemectBa. ['abpuensa O.C. «Xumwusi.
BroanbIi Kypc. 7 Ki1ace»: yueOHoe mocobue 1j1st 001meo0pa3oBaTeNbHBIX yupexkaenuit. — M.: Ipoda, 2010, ctp.77.

[IpakTrueckas pabora Ne4. BeipamuBaHue KpUCTaLIOB coiiv (moManrHui skcriepuMenT). ['abpuensn O.C. «Xumus. BBogHbBIN Kypc. 7 Kiacey:
yaeOHoe rmocodue i o01eo0pa3oBaTenbHbIX yupexaeHui. — M.: [Ipoda, 2010, ctp.

[Ipaktrueckas padora Ne5. Ouumctka moBapeHHOUW cosm. ['abpuensa O.C. «Xumwus. BBoumHbI Kypc. 7 Kiacc»: ydeOHOe mocobwe s
o01eodpazoBarenbHBIX YupexaeHui. — M.: JIpoda, 2010, cTp.96.

[TpakTrueckas padora Ne6. M3yuenue nporecca KOPpO3HH kele3a (TOMAITHUN KCIIEPUMEHT). «XUMHsS. BBOIHBIN Kypc. 7 Kiacc»: ydeOHoe
nocobue 11 o01eo0pazoBaTeNbHBIX YupexaeHuid. — M.: Jlpoda, 2010, cTp.

TemaTrndeckoe NJIaHHPOBAHUE IO XUMHH, 7 KJIACC,
(1 yac B Hexearo, Bcero 35 yaco) YMK O.C. I'a0puejsina

KosmuecTBo yacos
Tema pasjena Ilo nporpamme Ilo padoueii K.p. ILp.
0. C. nporpamme
I'abpuensina
XuMHS B LIEHTPE 11 11 - IT/p Nel,
€CTECTBO3HAHUSI. IT/p Ne2
MareMatuka B XUMHH. 9 9 K/p Nel I1/p Ne3
SIBnenus, npoucxoasmye 11 11 K/p Ne2 I1/p Ne4,
C BEIIECTBaMHU. IT/p Ne5,
IT/p Ne6
Pacckasbl o xummum. 3 4 - -

Hroro: 34 35 K/p-2 I/p-6




KanennapHo-reMaTudeckoe nJiaHMPOBAHUE
NponeaeBTHYECKOro Kypca «Xumus. BBoaHbIi Kypc. 7 Kiaace»
O. C. I'adpueasin, U. I'. Octpoymos u A. K. AxiieOuHuH
(1 yac B He1eJ110 B TeUeHHe roja, 35 yacon)

Ne BroauMeble onopHbIEe XUMHYeCKHe TOHATHS H IIpakTHuyeckue u OobopynoBanne Jara
ypo Tema ypoka npexacrasjenus. ®opmupoBanue KOHTPOJIbHBIE Pa0oTHI, JomalHee 3a1aHue
Ka cIenUATbHBIX HABBIKOB JIa60pPaTOPHBIE ONBITHI
I'VIABA I. XUMUSA B HEHTPE ECTECTBO3HAHMUA (11 yacos)
1 Hucmpyxmaoic EcrectBo3HaHne — kommekc Hayk o npupone: | J. Komnexnus pasHsix [Ipobupxu, 0Opa3ub § 1.
no Tb. ($u3MKH, XUMHHU, OMOJIOTHHU U Teorpaduu. IpeMETOB, UIH BEIIECTB JUIA CocTaBUTh IPOCTON
XuMHS KaK 4yacTh €CTeCT- ITonoxwurensHOE U OTPULIATENBEHOE ¢dororpaduii npeamMeToB uccienoBanus Gpuzny. wiaH § 1
Bo3HaHHUs. [Ipenmer xumun BO3/CHCTBHE YEJIOBEKA Ha MPUPOTY. U3 aIFIOMUHUS IS CBOWCTB
IIpenmer xumun. Tena u BemectBa. CBolicTBa WJUTIOCTPALUU UAEU
BEIIIECTB KaK MX MHIUBHIyaJbHbIC IPU3HAKH. «cBoifcTBa —
CBoiicTBa BEIIECTB KaK OCHOBA UX IIPUMEHEHUS | TIPUMEHEHHE»
2 HabmoneHne u sKCIepiuMeHT HabnroieHne xax OCHOBHOM METO/I IT03HAHUS J. YuebHoe Cnuuky, COUPTOBKA, § 2.
KaK METOIbI H3y4CHHUS OKPYXKaIOIIEro Mupa. Y cJIoBUs ITPOBEACHNUS obopynoBaHue, Cyxoe roprouee IToaroroBka K MpakT.
€CTECTBO3HAHUS ¥ XUMHUH HaOmonenus. 'unoresa Kax mpezrnoaoxeHue, HCIIONIB3yEeMOe Ha YPOKax pabore Ne 1 (c. 14).
0OBsCHSIONIEE WM Npe/ICKa3bIBaloIIee IpoTe- ¢usuKH, OHuoNoTNH, Hapucosats 3Hakn,
KaHWe HaOJIF01aeMOT0 SIBICHHS. DKCIIEPUMEHT. | Teorpaguu U XUMHH. 0003HavaroNIye NpaBuia
JlabopaTopus. DKCIEpUMEHT JTA0OPATOPHBIHN U 3. Hayunoe TEXHUKH 0€30IacCHOCTH
nomamHui. CriocoObl GUKCUPOBAHHUS HaAOJIO/IEHUE U €T0 MIPU BBINIOJHEHUU
pe3ynbpTaToB dKcnepuMenTa. CTpoeHue omnucanue. M3ydenue XUMHYECKHX OIBITOB
IUTAMEHH CBEYH, CyXOT0 FOpPIOYEro, CIUPTOBKH | CTPOEHHS IUTaMEHH
3 MNucrpykrax IIpaBuna TexHuKHU Ge30macHOCTH pu padore B | IIpakTHyeckas [Ipobupku, KONOHI, OdopMuth oTueT 0
o Th. XUMHUYecKoM kabuHeTe. JlabopaTtopHoe padora Ne 1. BOPOHKH, IIWJIMHPEI, CTyN | paboTe.
IL.P. Ne 1. 3naxkomcTBO C 1a- obopyioBaHue: yCTPOHCTBO, HA3HAUCHHE, Ka C [IECTUKOM, IMoaroroska k
60paTOpHBIM 000PYIOBAHUEM. MPUEMBI 00OpalleHUs (dapdopoBast yamka ais MIPAKTUYECKON
[IpaBuna TexHUKN BBIIIAPUBAHUS paboreNe2

0e301IacHOCTH




Huctpykrax

o Th.

I1.P.Ne2

Habmonenue 3a ropsimeii cBe-
4qoi. YCTpoiicTBO U paboTa
CHHPTOBKH.

Hab6mronenne. YCTpoicTBO CIUPTOBKH U
TpaBriIa OOPAIICHNS C HarPeBaTEIbHBIMHA
npubopaMu

IIpakTnyeckas
padora Ne 2.

CrupToBKa, CIIMYKH,
JIyYH-Ka, CTCKIISTHHAS

TpyOKa, dpapdopoBas
[UIACTHHA

ITonroroBka 10 KJIagoB
1o TemaMm: «M3 uctopuun
Hn300peTeH.
3eKTpodopHOH
MammHb, «McTopus
TIOSIBIICHUS TJI00yCay

MogaenupoBanue

Monenu kak abCTparupoBaHHBIC KOTTHU
H3y4aeMbIX 00BEKTOB U MpoIieccoB. Moenu
B ¢u3mke. DnekTpodopHas MaIInHa KaKk
abcTparupoBaHHas MOJICTh MOJTHIH.
Mogenu B Ononornu. bruonornueckue
MYJSDKHA. Mosieny B XUMUH: MaTepralibHBIC
(Mozen aTOMOB, MOJIEKYJI, KDUCTAJIIIOB,
anmapaToB M YCTAHOBOK) M 3HAKOBBIE
(XMMHYECKUE 3HAKH, XUMUYCCKUE (POPMYIIBI
U XUMHYECKUE YPaBHEHUS)

J. DnextpodopHas MalIuHa|
B JECHCTBUU.
I'eorpadrueckue momenu
(t100YC, Kapta). bro-
JIOTHYECKHUE MOJICITN
(MyJISDKM OpPTaHOB M CHCTEM
OpTaHOB PACTCHHIA,
JKIBOTHBIX U YEJIO BEKa).
dusnueckue 1 XUMUYECKHE
MOJIETI aTOMOB, MOJIEKYJI
BC-IIIECTB U UX KpUCTAJI-
JIMYECKUX PEIICTOK

I'mobyc, xapTa, MyIsHKA
OpraHOB U CUCTEM OpPraHOB
PacTeHM, )KUBOTHBIX U
YeJI0BEKa, MOACIN
KPHCTAJUTHYECKUX
PEIIETOK, MOJIEKYJ

§ 3.

BblyuuTs CUMBOJIBL €
Ha3BaHusAMHU 10
XAMHUYECKUX DJIEMEHTOB
(H, C, N, O, Na, Mg, Al,
Si, P,S)

XUMUUECKUE 3HAKH U (POPMYIIBI

XHUMHUYECKUH DJIEMEHT. XUMHU-UYECKUE 3HAKH.
Xumnueckue popmyisl. Mx o6o3HaueHue,
MIPOM3HOIICHNE W HHPOPMALHs, KOTOPYIO OHU

HecyT. Haekcs! u ko3¢ ¢unnenTs. [IpocTeie u

CJIOKHBIC BEIICCTBA

J. HlapocTepkHEBBIE
MOJIEJIN BOIBI, yTIJe-
KHCJIOTO B CEPHUCTOTO
ra3oB, METaHa.

JHO. Usrorosnenue
MoJieNnell MOJIeKYI
XUMHYECKHX BEIECTB U3
IUTACTHIINHA

ITapocrep:xHe-BbIE
MOJIETH MOJIEKYJ BEIIECTB,
TUTACTHIINH,

[CX5

§4.

JlomantHui OMBIT
«M3roToB- IcHME
MoJIeNe MOJIEKYII Be-
IECTB M3 TUIAC-THIIMHA)) .
Briyu. cuMBoOJIBEL U
Ha3BaH djeMeH- ToB (Fe,
Au, K, Ca, Cu, Hg, Pb,

Ag, Cl, Cr, Zn)
Xumust 1 pu3uKa [ToHsATHSA «aTOM», «KMOJIEKYJIa», KHOH». J. O6pasibl TBEpABIX MOJIEJIM KPUCT. PEUIETOK, § 5.
OCHOBHBIE TIOJIOKEHHUSI AaTOMHO- BEILECTB KPUCTAIIIN- noprper M.B. JlomamHuii oneliT
MoJIeKyJsipHOTO yueHus. Kpucrammyeckoe YEeCKOT0 CTPOCHHS. JlomoHOCOBa, BO/Ia B «duddysus caxapa B

cocTosiHMe BelecTBa. Kpucramnuueckue
peuieTky TBepAbIX BeuiecTs. Juddysus.
BpoyHOBCKOE 1BUXKEHUE

Moaenu kpucTamiu-
YECKUX PEIIETOK.

J3. Pacnipoctpanenue
3araxa OJIeKOJIOHa, 1y-XOB
WJIN JI€30/I0paHTa
(mpouiecc muddysun).
J0. Tuddysus caxapa B

Boze. udpdysus nep-
MaHTaHaTa Kajius B

JKCJIIATUHC

cTakaHe, caxap,
MIepMaHTaHaT Kajus,
(I1aKoH ¢ gyXamH WK
J€300paHT

BoJie, «duddy3us
nepMaHraHara Kajus B
KeTaTHHE»




8 ArperaTHbIe ITonstne 06 arperatHoM cocTosiHuE BemectBa. | J. Boma B Tpex ITnactukoBas OyThUIKA, § 6.
COCTOSTHUS T'a3zoo0pasnble, KUIKHE U TBEPIBIC BEIICCTBA. arperaTHBIX COCTOSHUSIX. BECHI, Pa3HOBECHI, JIE], [ToaroToBka KpaTKuX
BEIIIECTB Kpucrannmuaeckne u amopgHBIE TBEpIbIC TBepasie BemecTna. BO/IA COO00MIeHNH 0 MHUHE-
BemecTBa. Omnueckue u xumudeckue seireHns | 9. «llepennBanue» panax. 3amanue §(c. 41)
VTJIEKHCIIOTO Ta3a B CTaKaH
Ha YpaBHOBE- IIEHHBIX
Becax.
JO. OnsIT ¢ mycToit
3aKpBITON MJIACTUKOBOU
OyTBUIKON
9 Xumust I'eonoruyeckoe cTpoeHUe ITAHETH 3eMIIS: . Koyutekius Munepa- Koseknyst MUHEpanoB u §7.
u reorpadus SA1pO, MaHTHUS, IUTOC(hepa. DINEMEHTHBINH cOCTaB | JIOB (JIA3ypHT, KOPYHI, TOPHBIX TIOPOJI, TOPIOYHMX Haiitu B cka3zax
re0JIOTUYECKUX COCTABHBIX YaCTEU MIIaHETHI. XaIbKOIIHPHT, (QIIFOOPUT, HCKOIIAEMBIX, JIyna ILII.baxoBa «Mamna-
Musnepaisl 1 ropHBIE TOpoabl. Marmatudeckue | ranut). Komexmms XHUTOBAs MIKATYJIKa» 1
1 OCaJIOUHBIC (OpraHnIecKHue U TOPHBIX TOpoA (TPaHUT, «KaMeHHBII IIBETOK
HEOpTraHMYEeCKHE, B TOM YUCIIC ¥ TOPIOYHE) pasimugHbie GOPMBI Kajb OTIMCaHNEe MIHEPAJIOB
TIOPOJIBI OUTa — MEJI, MpaMop,
m3BecTHIK). Komnekuus
TOPIOYNX UCKOIIA€MbIX
(HedTh, KAMEHHBIH YTOJIb,
craHipl, Topd).
JI. U3y4yenue rpaHura c
IMOMOIIbIO YBCIINYU-
TEJIBHOTO CTEKJIa
10 Xumust 1 OUOJIOTHS XUMUYECKUM COCTaB KUBOU KIIETKU: JA3.CrnuproBas CnupToBKa, CIIUYKH, § 8.
HeopraHm4YecKue (BoJja ¥ MUHEPAJIbHBIE COJIM) M | 3KCTPAKIHS XJI0pohuiIia CIHPT, TaOIHIIBI O JomarrHuit onbIT
opraHuye-ckue(Oenku, JKUPHI, YTICBOIEI, U3 3€JICHBIX JINCTHEB CTPOCHHUH XUBBIX KIETOK, | «B3ammoxericTeue

BUTaMHHBI) BellecTBa. [IpocThie U CII0KHbIE
BEILIECTBA, UX POJIb B )KU3HEEATEIEHOCTH
opranu3MoB. brosornyeckast poib BOJIbI B
)uBoH kierke. @orocunTe3. Poib xmopoduma
B (poTocuHTe3€e. bronorudeckoe 3HauCHUE KH-
POB, O€JIKOB, 3(UPHBIX Macel, YIJICBOAOB U
BUTAMMHOB IS ’KU3HEESTEILHOCTH OPTaHU3-
MOB

pactenuil. KauectBeHHas
peaknus Ha OeJIoK.

JI. Onpenenenue
COZIep>KaHusI BOJIBI B
pacrennu. OOHapyxe- HUE
3(UPHBIX Macell B
aIeJIbCUHOBOM KOPKE.
OO6HapykeHue Macia B
CeMeHax MOJICOTHEYHHUKA U
TPELKOro opexa.
OOHapyxeHHe KpaxMaina B
MIIEHUYHOM MyKe.

JO. B3zaumopeiictBue
ACKOPOMHOBOM KHCIIOTHI C
noJioM (ompeseneHue
Butamuna C B pa3iMyHbIX
COKax).

JI. Tabnuma «KuBotHas u

¢unbTpoBaNEH OyMmara,
CceMeHa MaCINYHBIX
KYJIBTYp, MyKa, BOZIa B
CTakaHe, MapJisi, Hox
CIIUPTOBBIN pacT BOp

ACKOpPOWHOBO KHCIOTHI
C MO/IOM (OTIpeIeIICHIE
puramuHa C B
Pa3IHYHBIX COKAX))




pacTuTCiabHasA KJICTKa»

11 KauecTBeHHbIE peakiiuu B IToHsiTHE O KAUECTBEHHBIX PEAKIUAX KaK O JI9. KauecTtBeHHas H3BecTkoBas Boaa, §09.
XHUMHH peakuusx, BOCIPUHUMAEMBIX peakuus Ha KUCIOPO/I. CTCKIIIHHAsI TPYOKa, JlomanHuii onpIT
OPraHOJICIITUYECKH C IIOMOIIIBIO 3peHMs, cliyxa, | KauecTBeHHas peakius Ha | oOpa3Ibl MHIICBBIX «O06Hapy)eHHe
O0OOHSIHUS. AHATUTHYCCKUH I PEKT. YTIEKUCTBIN Ta3. MPOJYKTOB, BOJA, CIMYKH, | Kpaxmala B IPOIYKTax
OmnpexemnsieMoe BEIIECTBO U PEaKTUB HA HETO. JI. IlpoxyBanue ny4nHa, Tabmuia Oprassl | MUTAHUSI
Bo3MO0XHOCTE H3MEHEHUS UX POJIH Ha BBIIBIXaEMOTO BO3ITyXa YyBCTB
MIPOTHBOTIOIOKHYIO. yepe3 U3BECTKOBYIO BOLY.
OO6HapyxeHHe
HU3BECTKOBOW BOJBI Cpeau
Pa3IHYHBIX BEIIECTB.
J0O. ObHapyxeHue
Kpaxmaja B MpOayKTax
MATAHUS
12 OTHOCHUTEIbHBIC OTHOCHUTEIbHAS ATOMHAs Macca 3JIEMCHTA. . lIkana obvekmos T[ICXD, anroputm §10.
aTOMHAs U MOJIEKYJIsIpHAsI MounekynspHast Mmacca. OnpeneieHue (3aMOK — Yenosex, BBIUMCIICHUS Macc
MacChl OTHOCHUTEJIbHOI aTOMHOM MacChl XUMHUYECKHUX yenoeex — 1010Ko, A0J10K0
31eMeHToB 1o Tadnuue 1. 1. Menneneesa. — eyceHuya, 2ycenuya —
HaxoxxneHre 0THOCHTENTFHON MOJIEKYIIPHON ameba, ameba — b6enok,
MaccHI 1Mo GopmyIie BemecTBa Kak CyMMBI oenox — /IHK, THK —
OTHOCHUTEITLHBIX aTOMHBIX MACC, COCTABIISIOIIUX | MOJEKYAd 800bl, MOLEKYId
BEIIECTBO XMMHYECKHUX DJIEMEHTOB 800bl — AMOM 8000p00a)
13 MaccoBast 10714 3JIEMEeHTa B IToHsTHE O MaCCOBOI J0JIe XUMHUYECKOTO AJITOPUTM BBIYUCIICHUS §11.
CJIOKHOM BEIIIECTBE anemMenTa (W) B CJIO)KHOM BEIIECTBE U €€ pacyer MAacCOBOM JIOJIM dJeMEHTaA BoTpocH 4, 5 (c. 65)
1o GopMyJie BelecTna.
14 YucTele BelecTBa U CMECH ITonsitue o uncrom Bemectse U 0 cmecu. Cmecu | . Komekuus paznuunbix | Kosuiekuus pa3nuaHbIX § 12.

ra3o00pa3Hble (BO3AYX, IPUPOIHBIN Ta3), KIJI-
kre (He(Th) U TBEepAbIe (TOPHBIE TOPOJIEL,
KyuHapHble cmecu 1 CMC).

CMecH rOMOTEHHBIE U TeTepOTreHHbIE

BHJIOB MpaMopa U U3AeIHi
(WITH MILTIOC T ATTHiA
uznenuil) uz vero. Cmech
PEYHOTO U CaxapHOTro
mecka. Koynekius HepTu
1 He(PTEemPOTYKTOB.
Komtekrust ObITOBBIX
cMmecel (KyTMHapHBIX
cmeceit, CMC, mam
MyHeH, HAaTUTKOB | JIp.)

BHUJOB BEIIECTB, CMECEM,
CMC

Wzyuenne cocraBa
KYJIMHapHBIX cMeceil 1o
STHKETKaM




15 OOBemMHas 1014 Ta3a B CMECH ITonusrue 06 o6vemMHOM no7I€E (P) . JlnarpamMmma cocraBa Anroput™m pemeHus 3agad, | § 13.
KOMIIOHEHTa Ta30BOH CMECH. aTMoc(epHOTro BO3AyXa. JIarpaMMBI CocrapneHne
CocraB Bo3/1yXa U MIPUPOTHOTO Huarpamma cocraBa IarpaMM: COCTaB
ra3a. Pacuer o0beMa KOMIIOHEHTa MIPUPOIHOTO Ta3a BIIBIXa€MOTO U
Tra30BOM CMECH IT10 €r0 00BEMHON BBIIBIXAEMOIO BO3yXa
JIoJie 1 Ha000pOT
16 HUnempyrxmaoice [NoHsiTHE 0 MaccoBoiA onte BermecTsa (W) B AITOPUTM BBIYHCIICHAS § 14.
no Thb. MaccoBas nons pactBope. PacTBOpUTENb U pacCTBOPEHHOE MaccoBoit nonu BemectBa | [loarotoBka k
BEIIeCTBA B pacTBOpE BeIleCcTBO. PacueT Macchl paCTBOPEHHOIO npakTHYeckoi padore Ne
BeIlleCTBa [10 Macce pacTBOpa U MaccoBOM gone 3 (c.77)
PacTBOPEHHOTO
BELIECTBA U JPYTHE PAcUeThl C HCIOJb-
30BaHUEM HTUX NOHATUH
17 HUnempyrxmaoice IpakTnueckas IlInarens, KOJaOBI, BECHI, Pacuernrle 3amaun ¢
no Tbh. padora Ne 3. Pa3HOBECHL, CTaKaH, MEPH. | HCIIOJIH30BAHHEM
[IpakTrdeckas padora OUIAHAP, COJb, caxap, TTOHATHUS «MaccoBast
Ne 3. IlpurotoBienue pacTBopa BOJA, JIOJISL »
C 3aJJaHHOII MacCOBOM Ao0JI€eit
PacTBOPEHHOTO BEIIECTBA
18 MaccoBas nons npumecei TIoHsiTHE O YMCTOM BEILECTBE U IPUMECH. J. Konnexuust Komnnekuust Munepaisl u § 15.
MaccoBast 107151 IpUMecH (14>) B oOpasiie «MuHepaJsl ¥ TOpH. TOPH. OPOBI, STUKETKH Wzyuenue cocraBa
UCXOJIHOTO BemecTBa. OCHOBHOE BEILECTBO. HOPOIBI». OT OBITOBBIX U HEKOTOPBIX OBITOBBIX U
Pacuer Maccel OCHOBHOTO BeEIl[ECTBA IO Macce JO. U3yuenue coctaBa (apmaneBTHY. IpenapaToB | (apMalneBTHYECKUX TIpe-
BEIIIECTBA, COJEPIKAIIETO ONPEACICHHYIO HEKOTOPBIX OBITOBBIX U MapaToB MO ATHUKETKaM
MAaccOBYIO JIOJIIO IpUMeceii, U Apyrue (bapManeBTHICCKUX
MOTU(DHKAIIMOHHBIC PACYCTHI C npenapaTos,
UCIIOJIE30BAaHUEM ITHUX MTOHATHI COJIepIKAIIIX
OTIPEICIICHHYIO OO
MIPUMECE, TI0 UX 3TH-
KeTKaM
19 Pemenne 3ana4 n ynpakHeHui 3amaHus Ha KapTOYKax IToaroToBka K KOHTPOJIb-
o teMe «MaTtemaTHka B Hoii padote Ne 1 o Teme
XUMHUN «MareMaTrka B XUMHUI»
20 KonTtponsHast pabora Ne 1 o NunuBuayanbHble 3aJaHUS

TeMe «MaTemaTuka B XUMHK))

KonTponbnas
padora Ne 1

Ha KapTO4yKax




21

Paznenenue cmeceii.
1. CiocoOsI pasneneHus
cMmecei

CrocoObI pa3esieHust CMeCeil 1 OUHCTKA
BemecTB. HeKoTophle MpoCcTenIIre CrrocoOObI
pa3zencHus CMeceil: MpoceuBaHue, OT-
CTaWBaHWE, NCKAHTAI U JP.

3. Ilpoceusanue cmecu
MYKU U CAXapHo2o necka.
Paszoenenue cmecu nopowt-
Ka cepbl U HCee3HbIX
onunok. Pa3nenenue cmecu
TTOPOIITKA CEePHI M ITeCKa.
Paznenenue cmecu Boabl U
PacTUTENLHOTO Macha C
IIOMOIIIBIO IEJINTENb- HOMI
BOPOHKH.
Lenmpudghyeuposanue.
JO. Pazgenenne cmecu
CYXOTo MOJIOKa B PEYHOTO
recka.

Bopna, macno, myka, caxap,
CUTO, BOPOHKA
JIeJUTENbHAs, CTAKAHBI,
TIECOK, cepa, KeJIe3HbIE
OIHUJIKH

§16

(c. 83—285). Nomanawmii
onbIT «Pa3nenenue
CMECH CyXOTO MOJIOKA H
PEYHOTO TIECKay.
IIpakTnuyeckas paéora
Ne 4. BeipamuBanue
KPHCTaJJIOB COIH (10-
MAIIHUH SKCHIEPUMEHT)

22 2. OunpTpoBaHUE @dunpTpoBanue B 1abopaTopuH, OBITY U Ha 3. Qunvmposanue [ecok, Bona, puipTp, §16
npousBojcTBe. [lonsaTHE 0 PuapTpare Pasnenenne cMecr BOIBI M | Mapiisi, HOKHUIEL, HUT-KH, | (c. 86—87). M3roTosie-

PEYHOTO IecKa. canderkn OyMaKHbIE, HHUE MapJIeBOH MOBSI3KH.
. ®unstp HoTTA. pecnuparop, NpoTHUBOra3 IIpennoxute xox
Boponka broxuepa. Ycra- skcnepuMenTa «OT-
HOBKA JUIsl (QUIBTPOBAHUS CTaMBaHUE B3BECH IIO-
H0J] BAKYYMOM. pOLIKa sl YUCTKHU IO~
PecnimpaTopHble Macku U CyIBI U ¢ IeKaHTaIluI».
MapJeBble MOBS3KU. [ToaroToBka JOKIaI0B
JI. Hz2omoenenue «cTopust BO3HUKHOBE-
00bIYHO20 U CKIA0YAMO20 HUSI IPOTHUBOTA3ay,
Gdunompos uz purbmpo «H.J. 3emuHCKUHIT»
8aAIbHOU OyMazu U
bymaoicnoll cangemxu.
HO. Uzeomoenenue
MapResuIxX N0BA30K KaK
cpeocmea
UHOUBUOYATILHOU 3AUUMb]
6 nepuoo snudemuu
epunna.
OTtcrauBaHHe B3BECH
TIOPOIIKA JUIsl YUCTKU
MOCY/ZbI B BOZIE U €€
JIeKaHTalus

23 3. AncopOuus Ionstue 06 agcopOumy U agcopOeHTAX. H3. Aocopbyuonnvie Yroab akTUBUPOBAHHBIM, §16(c.87 — 89). Jomamr-

AKTUBUPOBaHHBIN yroib Kak BakKHEHIINi
a/IcopOeHT, ero NCIoJIb30BaHNE B OBITY, HA
MPOU3BOJCTBE U B BOEHHOM JieNe. Y CTPOICTBO
MIPOTHBOTa3a

ceoticmsa
AKMUBUPOBAHHOZ0 Y2l

M. TIporusoras u ero
YCTPOUCTBO.

JO. AncopOumst akTH-
BHPOBAaHHBIM YTJIEM Kpacsi-

P-p NeTCu-KOJIBI,
KYKYpYy3HbIE MTaJIOUKH,
0JIEKOJIOH, IPOTUBOTa3

HUH ONBIT «AicopOums
AKTUBHUPOBAHHBIM YyIJIEM
KpacslI1X BELIECTB
IIETICH- KOJIBI».
«AncopOrust
KYKYPY3HBIMU TaJI0OYKa-




X BCHICCTB IICTICH-

MH TIapOB MaXydux

KOJIBL. AnicopOuust BEIICCTB»
KyKYpY3HBIMH HaJIOYKaMHU
MIapOB MaxXy4HX BEIECTB
24 Juctunnsanus JIUCTUIIIAIMS KaK [IPOLECC BBLIEICHUS J3. Ilonyuenue Y4eOHBIH TUCTHILIATOD, §17.
BEIIIeCTBA U3 XKUIKOI cMecH. aucTwiuimpoBaHHoit Bogsl | Komnekuust Hedts u Hed- | JlomamrHuit onbiT
JuctunnpoBaHHas Boaa 1 00acTu ee C TIOMOUIBIO TENPOAYKTHI, TAOIHIIBI «O4ncTKa BOJBI
npuMmeHeHus. Kpucrammmsanys uin Belnapy- nabopatopHoi ycraHoBkH | [lepepabotka HedTH
Banue. Kpucraymumsauus u BelnapiuBaHue B JUISL TIEPETOHKH
nabopaTopun (KpUCTAIUTN3aTOPHL M hapdopo- xKunkocte. Pa3nenenue
BBIC YAIIKH JUIS BRITAPUBAHNSA) M TIPHPOJIE. CMECH IIEpMaHTaHaTa u
Ileperonka Hedtu. HedrenmpogyKTer. IUXpoMaTa Kaus
DpaknnoHHas MEPEroHKa KHUIKOTO BO3AyXa crocodom
KPHUCTaJUTU3aLNH.
. Komnexmust «Hedts 1
HeTenpOAYKTHI».
Karanuzartop.
HO. Ouucmra 60061
25 OO6cyxeHne pe3yabTaToB DTarbl BeIpAIIMBaHUS KPUCTAJIOB COJIH. IToaroTroBka k mpakTuye-
npakTHYecKoi padoThl Ne 4 « cKkoi paborte Ne 5.
BeIpamuBaHnue KpUCcTaIoB OuncTKa noBapeHHOH
COJIM» (TOMAITHUH OITBIT) coiu (c. 96)
26 Hucmpyxmaoic IIpakTHyeckas CrakaHbl, BOPOH Ka, IIpakTHyeckas padora
no Th. padora Ne 5. ¢uIbTp, NMa0. MTATHB, Ne 6.
[Ipaktrueckas padora COJIb, NECOK, (apdop. Wzyuenne npouecca
Ne 5 «OuuncTka noBapeHHOMI yalika, BoAa, CTEKJI. KOPpPO3HUH Kele3a
COJTM» najgoJKa (TOMaNTHHIA OTIBIT)
27 XUMHUECKUE PEAKIIHN. IonsATHe 0 XUMUUYECKOH peaKkuu Kak . Ycerpoiictso PactBOpBI KUCIOTHI, §18.
YcnoBust MpoTeKaHus U Iporecce MPeBpanieHus OHUX BEIIECTB B KHCJIOTHOTO N3BECTKOBOI BOJIB, Jomamauii onsiT
HpeKpaIieHus Jpyrue. YCIIoBUs TeUeHHS U TPEKPAIIECHHS OTHETYIINTEIIS. MpaMmop, JKele3o, cepa, «MzroToBneHue
XUMHUYECKUX XUMHUYECKHUX PEAKIHH. J9J. «BynkaHn Ha cTomue». acOecTHp. ceTka, CaMOJICJIbHOTO OTHETY-
peakuuit Bsaumoneiicteue IIUATES »

JKEJIE3HBIX ONWIIOK U
MIOpOIIKA CEephl IIPU Ha-
rpeBanud. Ilonyuenue
YIJIEKUACIIOro ras3a
B3aUMO/ICHCTBUEM
Mpamopa C KUCIOTOH U
oOHapyKEHHE eTo C
MOMOIIIBIO U3BECTKOBOI
Bojbl. Katanutnyeckoe




pasioxeHue nepoKCuIa
BOZIOpOJIa (KaTaInu3aTop-
nuokcua Maprania V.

28 IIpu3HaKH XUMHUYECKUX [Ipn3naku xummdeckux peakiuid. O6pasosanue | 3. [lonyuenue ocadka YkcycHas KUCIIOTa, COJIa, § 19.
peaxmmit ocajKa, BBIIeJICHUE ra3a, MOSBICHHE 3amaxa, euopoxcuda meou (11) mpoOupKy, HoJ, Jomamauit onbiT «IIpu-
M3MEHE-HUE I[BETA, BBIJCICHNE HITH peakyueti obmena. CIMPTOBKA, CTCKJITHHBIN TOTOBJICHHE JINMOHAIA»
MOTJIOIIEHHE TEeIlIa. Bosronka nona. KYTIOJI, CIITYKH, CIINPTOBKA
Beinenenue raza u3
pactBopa.
JI. Bzaumooeticmsue
YVKCYCHOU KUCTIOMbL C
numsvegou coootl
(cudpokapbonamom
Hampus). Yoanenue nsamen
om pacmeopa uooa.
HO. Ilpucomosnenue
JUMOHAOA
29 OOcy>xaeHne pe3ysIbTaToB IIponecc koppo3un xenesa. IlonroToBuTH NOKIAABI HA
MpaKTHIECKOH paboTsl Ne 6 YcnoBus, BEI3BIBAIOIINE KOPPO3HUIO JKEIe3a. Temy «Bprnatomuecs
«M3y4yenue npouecca koppo3uu | Bpen, HaHOCUMBII IpOLIECCOM KOPPO3UU PYCCKHE YUEHbIE-XUMHUKH)
JKene-3a» (JOMaIIHUNA OTIBIT) HapOJHOMY XO35IHCTBY. K KOH(pepeHIu
30 O06001IeHNE U aKTyaJIn3aIus 3aaHus Ha KapTOUYKaxX IToaroToBka K KOHTPOJIb-
3HaHUi o TemMe «SIBneHus, mpo HOM paboTe Ne2
MCXOJSIINE C BEIECTBAMM.
IToaroroska
K KOHTPOJIbHOH paboTe Ne2
31 KonTtponsHas padora Ne 2 o KonTpoabnas WnpuBuayansHele 3aqanus | [1oAroTOBUTE MPOEKTHI
TeMe «SIBIIeHHUS, TPOUCKOISIIINE padora Ne 2 Ha KapTo4Kax Ha Temy «VccnenoBaHus

C BCIICCTBAMM

XUMHUUYECKUX PEaKLUi»




32 Yuenndeckas KoH(pepeHInsa Bxnan, BHECEHHBIN pPyCCKUMU YYEHBIMU — IToptpeTs! yuensix M. B. (c. 111 -122)
«Bprgatomuecs pycckue XUMHKaMU B pa3BUTHE XUMHUHU. JKU3Hb U JlomonocoBa, IToaroroBuTh
YYeHBIC-XUMUKI. nesteasHocth M. B. JIomoHOCOBa, J .. MenneneeBa, A.M. coobmenne «Moe mroou-
0 >KHU3HHU U OeITEIbHOCTU J. 1. Menpneneena, Byrneposa u np. MO€ XHUMHYECKOE
M. B. Jlomonocosa, 1. 1. A. M. Bytnepoa BELLECTBOY.
Menpeneesa, (OO0 oTkpsITHH, TIO-

A. M. bytneposa JIy4YEHUH U 3HAYCHUU
BBIOPaHHOTO XH-
MHYECKOTO BEIIECTBA)

33 Konkypc coobuienuii yyanmxcs | MHOroodpasue XMMHYECKHX BELIECTB. Kuuru nns (c. 123 — 145)

«Moe mro0IMOe XUMHUYECKOE JIOTIOJTHUTEIBHOTO YTCHUST | 3aBEPIIUTh MPOSKTHI HA
BeliecTBo». OO OTKPBITUH, TTO- 0 XMMUH, Tpe3eHTamu o | Temy «VccrnemoBanus
JTyYeHUN W 3HAYCHUH BBI- XUMHYECKHX BEIECTBAX XUMHYECCKHUX PEAKIIHI»
OpaHHOTO XHMMHUYECKOTO

BEIIIECTBA

34 KoHkypc yaeHn4ecKux MpoeKToB, BricTaBka pabor (c. 146 — 154)
HOCBHIHGHHLIﬁ HUCCIICAOBAaHUsIM B yqamuxcs
00J1aCTH XUMUYECKHUX PeaKInit

35 3akmouenue. toru uydeHus 3agaHus XUMHUYECKOH

Kypca 3a roj. XuMuueckas
BUKTOpHHA

BUKTOPHHBI, KAPTOUKH,
JKETOHBI, IIPU3BI




Y4eOHO-MeTOAMYECKOE H MATEPUAJbHO-TEXHHUYECKOe oOecriedeHrne 00pa3oBaTeibHOI0 nmpomecca

OcHoBHas1 JiuTEpaTypa:

o Tabpuensa O. C., OctpoymoB U. I'., Axneounnn A. K. «Xumus. BBoaHblii Kypc. 7 kmace» .- ydebHoe nmocobue mist 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. Anmuk6eposa JI. 0. 3anumarensnas xumusi: Kaura uist yaamumxcst, yaureneit u poaureneit. — M.: ACT-ITPECC, 1999.

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

3. bynerueBa H. B. B mupe ko0, unu [TotomcTBO 0HO0TO Ty3bIps. // Xumust 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.

5. 3aropckuii B. B. Orau notemnsie. deliepBepk: ucropus, Teopus, npaktuka. — M.: [llkona um. A. H. Konmoroposa «Camoo6pa3zoBanuey, 2000.

6.321HI/IM3T€JII>HI>IC OIIBITBI C BCHICCTBAMHU BOKPYI' HaC: HIUIIOCTPUPOBAHHOC rmocooue AJI1 IIKOJBbHUKOB, HM3y4YarOolIUX CCTCCTBO3HAHUC, XHWMUIO,
sxonoruro/ABT. H. B. I'py3neBa, B. H. JIaB-poa, A. I'. Mypasses.- CI16.: Kpucmac, 2003.

7. Kamuu mupa. — M.: ABanTta+, 2001.

8. Kpayzep b., ®pumantin M. - Xumus. JIabopatopHsiit npaktukym. — M.: Xumus, 1995.

9. Ky3nenona H. E., IllaranoB M. A. OGy4yeHne Ha OCHOBE MeXNpeaAMeTHOI uHTerpauu. 8—9 ki1. — M.: Benrana-I'pag, 2005.
10. Xumus u obmectso: Ilep. ¢ anrn. — M.: Mup, 1995.

11.Xumus. HarepecHsle ypoku: / ABt.-coctT. B. H. 'omosnep. — M.: HIIDHAC, 2005.

12. I tpemrutep I'. U., [Muayruna I'. A. lunaktndaeckue urpsl npu ooydenun xumun. — M.: Ipoda, 2004.

13. B. A. Kpurman. Kawra s areHus mo Heopranudeckoi xumuu:, M., I[Ipocsemenwne, 2003 T

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

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

16. 111 Bompocos mo xumuu ais Beex: [1. benem, B. [Tymmnp, M., IIpocBemenune, 1994 r



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

18. IlpoexTHas aesrenbHOCTh yu-cst. Xumus.: H. B. Hlupmuna, Boarorpan, Yuurens, 2007 r

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 ( mpe3eHTAIUH, Pa3pabOTKH. ..)
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

JlaGopaTopHoe o0opyaoBaHue
- OBIIEE U BCIOMOTI'ATEJIBHOE:
[lItaTuB 1ab0paTOPHBI XUMHUUECKUH,
Tatus 11 NpoOUpPOK
[umnie! TUTENbHBbIE
Arnredyka MEIULIUHCKAS
Jlocka Juist CyIIKH J1JabopaTOpHON MOCY/AbI
Epuu 115t MbIThS TOCYZBI
[IepuaTtku pe3nHOBBIE
Becsl yueOHbIe ¢ pazHOBECaMu
KommiekT nocyzsl ¥ MpUHAUIEKHOCTEN A1 pabOThI C MAJIBIMM KOJIMYECTBAMU BEILIECTB
CrnupToBka abopaTopHast

-TIOCY/IA:
BOpOHKI/I, KOJ'I6LI, 6IOpCTKI/I, CTCKJIIHHBIC pr6KI/I U IIaJIOYKH, CTAaKaHBI, CTyTIKI/I C ICCTUKaMU,
YJalIKn BI)IHapI/ITe.]'H)HBIe

-XUMHNYECKHUE PEAKTUBbI U MATEPUAJIBI:
Mertaibl 1 HEeMETaNJIbl, OKCHJIbl METAJUIOB, TUAPOKCUABI, COJIM, KAUCIOTHI, UHAUKATOPHI, TOPIOYas )KUJIKOCTb JJIsi CIIUPTOBOK, OPraHUYECKHE BEIIECTBA
— HeoOxoaumble s BeimosHeHus /9, JI/O u I1/P


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

- OFBEKTBI HATYPAJIBHBIE:
Konnexmuu ractmace, BOJIOKOH, METaJUIOB M UX CIUIABOB, BUJIOB TOILIMBA, Kay4yyKOB, MUHEPAJIbHBIX Y10OpPEHUN, MUHEPAJIOB U TOPHBIX MOPOJT

- TABJIMIIBI:
[TopTpeTbl y4eHBIX-XUMUKOB
KomruiexT Tabnui 1eMOHCTPAIMOHHBIX 10 XUMHUU.

Pe3yJ1bTaTbI H CUCTEMA UX OLICHKU

Kpurepun u HOpMbI OLIEHKH 3HAHUNA M YMEHHM YYAIIUXCHA M0 XUMHUHU

1. OIIEHKA 3HAHMI YYAIIIUXCS

Yuureab N01KE€H YYUTHIBATH:

— MPaBUWIBHOCTh M OCO3HAHHOCTb U3JI0KEHUS COJEPKAHUS, IOTHOTY PACKPBITUS NOHATUN, TOYHOCTh YIIOTPEOJIEHNSI HAyYHBIX TEPMUHOB;
— CTeneHb CPOPMUPOBAHHOCTH UHTEIIEKTYAIBHBIX M 001ey4eOHbIX YMEHUH;

— CaMOCTOSITENBHOCTb OTBETA;

— pE4YEeBYIO IPAMOTHOCTD U JIOTUYECKYIO ITOCIIEI0BATEIbHOCTh OTBETA.

OueHka yCTHOIO 0TBeTa, NMCbMEHHO KOHTPOJILHOM padoThI (3a1aHUA CO CBOOOJHO KOHCTPYHMPYEMBbIM OTBETOM):

OTtMmeTka «5» cTaBUTCS, €CIIM B OTBETE MPUCYTCTBYIOT BCE MOHSATHUS, COCTABISIONINE COJIEp>KaHNEe JTaHHOW TeMbl (OCHOBHBIE 3aKOHBI U TEOPUU XHUMHH,
3aKOHOMCPHOCTH IMPOTCKAHUA XUMHUYCCKUX peaKHI/II\/JI, O6HII/I€ HAaYUYHBIC MPUHIHIIBI ITPONU3BOACTBA HECOPTAHNUYCCKUX U OPraHUYCCKUX BCIICCTB U )Ip.), a
CTETEeHb UX PACKPBITHS COOTBETCTBYET YPOBHIO, KOTOPBIM MPEAYCMOTPEH TOCYJapPCTBEHHBIM 00pa30BaTeIbHBIM CTaHAApTOM. OTBET AEMOHCTPUPYET
OBJIAACHUC ydJallIUMCA KIIIOYCBBIMU YMCHHAMH, OTBCHAIOIIUMU TpC6OBaHI/I$IM CTaHJapTa K YPOBHIO IMOATOTOBKH BBLIITYCKHUKOB (FpaMOTHOG BJIAACHHUC
XUMHYECKHUM SI3bIKOM, UCIIOIb30BAaHHE XUMUYECKOM HOMEHKIIATYPhl — «TPUBUATIBLHOM WIIH MEKIYHAPOTHOM, YMEHHE KIacCH(PUIIMPOBAThH BEIIECTBA
peaki, TEPMHUHOJOTUYECKH TPAMOTHO XapaKTEPU30BaTh JIIOOOW XUMHUYECKUM MPOIEcC, OOBACHITH OOYCIOBIEHHOCTh CBOWCTB M TPUMEHEHUS
BEIIECTB MX CTPOCHHEM U COCTaBOM, CYIIHOCTh M 3aKOHOMEPHOCTh IPOTEKAaHWS W3YyYEHHBIX BHUIOB peakiuil). B oTBeTe BO3MOXKHas OJiHA
HEeCyIIIeCTBEHHAas OIMOKa.

OTMeTKka «4» CTaBUTC, €CJIN B OTBETC NPUCYTCTBYIOT BCC MOHATHUS, COCTABIAIOIMIUEC OCHOBY COACPIKAHUA TEMbI, HO IMPU UX PACKPBITHHU AONYIICHBI
HCTOYHOCTH, KOTOPBIC CBUACTCILCTBYIOT O HCAOCTATOYHOM YPOBHC OBJIAJICHUA OTACIBbHBIMHU KIHOYCBLBIMU YMCHUSAMHU (OIJ_II/IGKI/I pu OIpeaAciICHUN
KHaCCI/I(i)I/IKaIII/IOHHI)IX IMPU3HAKOB BCUICCTB, UCITOJIb30BAHNHW HOMCHKJIATYPhI, HAITMCAHUU ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKum?I n T.H.).

OtrMmeTka «3» CTaBUTCS, €CJIM OTBET IOJIHBIM, HO MPU ATOM JOMYIleHA CYHIECTBEHHasl OMIMOKa MM OTBET HEMOJHBIA, HECBSA3HBINH (OTCYTCTBYIOT
HEKOTOpbIE MOHATHSA, HEOOXOAUMBIE JUIsl PACKPHITHSI OCHOBHOT'O COZIEP)KaHUS TEMBI); B OTBETE MPOSIBIIETCS HEIOCTATOYHAS CUCTEMHOCTb 3HAHUN WIH
HEJIOCTATOYHBIN YPOBEHB BJIaJICHHS COOTBETCTBYIOIIUMHU KIOUYEBBIMU YMEHUSIMU.



OtmeTKa «2» CTaBHUTCS, €CIHM NMPH OTBETe OOHAPYKEHO HEMOHMMAHWE YYaIMMCS OCHOBHOTO COJEpXaHUS Y4eOHOro MarepHajija WM JOMYIICHBI
CYIIECTBEHHbIE OINOKHU, KOTOPBIE YUAILIHICA HE MOXKET UCIIPABUTh IIPU HABOASIIUX BONPOCAX YUUTEIS.

2. OIEHKA MPAKTUYECKNX YMEHWUI YUAIIIUXCSI

OuneHka ymMeHuil peliaTh pacyeTHbIE 3a1a4N:

OTMeTKa «5»
B JIOTHYECKOM PACCYKJICHUHU U PEIICHUH HET OIIMOO0K, 3a7a4a pelieHa palioOHaIbHBIM CITIOCOOOM.

OrMmerka «4»
B JIOTMYECKOM PACCYKJCHUU U PELICHUH HEeT CYILECTBEHHBIX OIIMOOK, HO 3a/lauya pelIeHa HepallMOHAIbHBIM CIIOCOOOM WIIM JIONYILIEHO He Ooiiee ABYX
HECYILIECTBEHHBIX OLIHOOK.

OTMmeTka «3»
B JIOTHYECKOM PACCYKJIEHUHU HET CYIIECTBEHHBIX OIIUOOK, HO OMYIIEHA CYIIECTBEHHAs OLINOKA B MAaTEMaTHYECKUX pacueTax.

OTMeTKa «2»
HUMCHOTCS CYHICCTBCHHI)IC OIHI/I6KI/I B JIOTHYCCKOM paCCy)KI[eHI/H/I nu peIHGHI/II/I.

OneHka 3KCIIepUMEHTAIbHBIX YMEHHUI
OreHKa CTaBUTCS HA OCHOBAaHMM HAOJIOACHUS 32 yJallMMCcs U IMCbMEHHOTO OTYeTa 3a paboTy.

OrMmerka «5»

paboTa BBINOJIHEHA IOJTHOCTBIO U IIPABUIIBHO, CIEJIaHbl IPaBUIIbHbIE HAOIIOCHHS U BHIBOJIBI;

HKCIEPUMEHT MPOBEJIEH M0 IJIaHY C YU€TOM TEXHUKHU 0€30MacCHOCTH M MPaBUi pabOoThI ¢ BEIIeCTBAMH U 000PYOBaHUEM;

MPOSIBJIEHBl OPraHU3AlMOHHO-TPYJOBbIE YMEHUS (IIOAJEPKUBAIOTCA YMCTOTa pabodero Mecra M MOPSIOK Ha CTOJE, SKOHOMHO HCIOJIb3YIOTCS
PEaKTUBBI).

OTMmeTka «4»
paboTa BBITIOJTHEHA MTPABWIIBHO, CCIIaHbI IPABIIILHBIC HAOIOICHUS W BBIBOJIBI, HO IPU STOM DKCIIEPUMEHT IMPOBEJICH HE MOJHOCTHIO M JOMYIICHBI
HECYIIECTBEHHBIE OITUOKHU B paboTe C BEMIeCTBAMH U 000pYIOBaHUEM.

OT1metka «3»

paboTa BEIMONHEHA TPAaBWIBHO HE MEHEE YeM HAIOJOBHHY WIIM JIONYIIEHa CYIIECTBEHHAs OIMMOKAa B XOJAE OJKCIIEPUMEHTa, B OOBSCHEHHHU, B
oopmieHnn paboThl, B COONIOJICHUH TMPaBHJ TEXHUKU O€30MacHOCTH IMpH paboTe ¢ BelecTBaMH U 00OpyIOBaHHEM, KOTOpas HCIPABIAETCS IO
TpeOOBaHUIO YUUTEIS.



OT1meTka «2»
JOMyIIeHBI B (M 00Jiee) CyIeCTBEeHHBIC OMIMOKH B XOJ€ DKCIIEPUMEHTa, B 00BsICHEHNUH, B OpopMIIeHUU pabOThI, B COOJIOCHUH TPABUJI TEXHUKH
0e30MmacHOCTH MPH paboTe C BEMECTBAMHU M 000PYI0OBAaHHEM, KOTOPBIC YUATUICS HE MOXKET UCIIPABHUTH JJAXKE MO0 TPEOOBAHUIO YUUTEIS.

3. OHEHKA CAMOCTOATEJIBHBIX MUCHBMEHHBIX PABOT

B nucbMeHHbIX KOHTPOJbHBIX (TECTOBLIX) PA00TaX VUNTHIBAETCH TAKKE, KAKVIO YACTh PA00THLI BLINOJHNJ VYCHHK:

«2» - 0-49 % zagaanii; «3» - 50-69% 3amauwnii; «4» - 70-89% 3amanuii; «5» - 90-100% 3amannii

KOHTPOJILHO-I/I3MepI/ITe.TI[>HbIe MaTepuaJibl 0 XUMHUH 7 KJaacc

KounrpoJabHnas padora Ne 1 mo teme «MaTteMaTuka B XUMHI
1 BapuanT
1.PaccunTaiiTe OTHOCUTEIBHBIC MOJIEKYJIIPHBIE MAacChl BelecTB 1Mo ux Gopmyram: Br,, H,0, CO,, H,SO,, KOH, BaCl,. 3naueHust OTHOCHTEIBHBIX

aTOMHBIX Macc HaiauTe no tadbmnuie .. MenaeneeBa, OKpyriuTe ux J0 HEIbIX YHCEIL.

2.PaccuuTaiite MaccoBbl€ JOJIM 3JIEMEHTOB B BellecTBax: a) yriuekuciaom raze COy; 0) cynbdune xkansius CaS; B) Harpuenoil cenutpe NaNOs; 1)
okcuze amroMuausg Al,Os.

3. PaccuuraiiTe MaccoBble 10K KUCTIOpOia B BeliecTBax: a) yriekuciom raze COz; 6) okcune kanbius CaO; B) HatpueBoii cenutpe NaNOQOs; 1)
okcuzne amoMuuns Al,Os.
Konrtpoabnas padéora Ne 1 mo reme «MaremMaTnka B XHMHH
2 BapUAHT
1.PaccumnTaiite OTHOCHUTEIBHBIE MOJICKYIJIIPHBIEC Macchl BernecTB 1o ux ¢popmymnam: Cly, Na,O, CaO, H3POy, LIOH, Znl,. 3HaueHust OTHOCHTEIBHBIX

aTOMHBIX MacC HalIUTe MO Ta6J'II/II_Ie ZL.I/I.MGH)ICJ'ICCBQ., OKPYTJIUTC UX OO0 LCJIBbIX YHUCCIL.

2.PaccunTaiiTe MaccoBbI€ /10JIM 3JIEMEHTOB B BelllecTBax: a) yrapHoM raze CO; 6) kapouze kanbuus CaCy; B) kanuesoit cenurpe KNOg; r) okcune
Oapus BaO.

3. PaccuunraiiTe MaccoBbI€ 1OH yriiepoja B BemecTBax: a) yriekuciaom raze CO,; 0)kapouae kanbius CaC; B) kapoonare kanbius CaCOs; 1)
yrapaom rase CO.

KountpoabsHas padora Ne2 mo reme «SIBjaenns, npoucxoasimme ¢ BelecTBaMm»



Nel. Bam nasbl TpH c10Ba, O0bEAMHEHHBIX OOUIIMM IpU3HAaKoM. OnpeenuTe STOT NPU3HAaK.
a) CONPUKOCHOBEHUE (BELIECTB), HAIPEBAHUE, KATAIN3ATOPBI.
0) uentpudyrupoBanue, aacopOIus, KpUCTATUTH3AIUS

No2. Vkaxkute nmpu3HaKu XUMUYECKUX PEAKIIUN:
a) IpUropaHue Maciia BO BpeMs IPUTOTOBICHUS MHILIH;
0) B3aUMOJICICTBYE MTUIIECBOM COJIBI ¥ INMOHHON KHUCIOTHI

Ne3. 3anonnure npomnycku:

a) B nputecoce 3arps3HEHHBIN BO31yX 0CBOOOXKIAETCS OT MbUIH ...

1) orcTauBanueMm 2) rneperoHkoil 3) GuiabTpoBaHHEM 4) TUCTHUIAIUMEH S5) MpocerBaHUEM
TaK KaKk MOJICKYJIbl BO3JlyXa W YaCTHUIIbI IIBUIH UMCIOT. . ..

1) pa3HbIii pazmep 2) pa3Hyro mMaccy 3) pa3HbIi 1IBET

Ned. Paznenurte nepeuncieHHbIE SIBICHNUS HA XUMUYECKUE U PU3NYECKHE:
a) BOCIJIAMEHEHHE CITUYKH; 0) CBEUEHHUE JICKTPOJIAMITHI; B) TOTEMHEHHE CepeOPSIHOM JIOKKH; T')CKUCAaHUE MOJIOKA; J)UCIIapeHUe BO/IbI;, €)HarpeBaHUe
MUHEPAJILHOM BOJIBI; JK)ILJIABJICHUE CTEKIIA; 3)PKaBICHUE JKeJle3a; M) 3aMep3aHUe BOJIbI

Ne5. Bam mpejyiaraercst Tpu ciioBa. Mex 1y nepBbIM M BTOPBIM CYLIECTBYET onpeeiaéHHas cBsi3b. Haiiaure cioBo, Tak ke CBA3aHHOE C TPETHUM.
a) Kpucrannuzanus — MeHbIN Kyopoc; AUCTIILISALNA - ?
0) Jlyununa — kucnopop; ¢eHonadTaneus - ?

Neo6. Bam nansl uethipe cioBa. Tpu u3 HUX 00beMHEHBI OOIIMM MpU3HAKOM. UeTBEPTOE K HUM He moaxoauT. HaliauTe ero u o0ObsSCHUTE, TOYEMY BB
BbIOpaAJIM KIMEHHO 3TO CJIOBO.

a) bensun, Bosa, KEpOCUH, COTISIP.

0) I'a3, ocanok, TernoTa, BpeMs.



