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7 kJjace
«Xumus. BBoanblii Kype. 7 Kiace»
O. C. I'abpueasin, U. I'. Octpoymos u A. K. AxiieOnHuH
(35 4, 1 u B HeaeI0)

IHosicHuTeNLHAA 3aNIUCKA

CraTtyc 10KyMeHTa

Pabdouas mporpamma y4eOHOro Kypca pa3padoTraHa Ha OCHOBE IIPOTPaMMBbI MPOMNEACBTHYECKOTO Kypca XUMHUU JUIsl 7 Kjlacca OCHOBHOM
mKonel «XuMmusi. BBoaublii kype. 7 kiace» aBropoB O. C. TI'adpuenasina, M. I'. OcrpoymoBa u A. K. Axjgeoununa (IIporpamma
MPOIEeBTUYECKOTO Kypca «Xumusi. Beogusiii kype. 7 kmacey/ O. C. T'adbpuensa, U. I'. Octpoymos, A. K. Axnebunun . - M.: JIpoda, 2007r.), ¢
yuérom yueOHoro miuaHa Ha 2015-2016 yueGHbIi 1o 1 OCHOBHON oOpazoBarenbHO porpaMmmbl MBOY Huxomno- bepezosckoit COLLL.

HcxonHbIMH JOKYMeHTAMU VISl COCTABJIEHHs padoyeii NporpaMMbl IBUJINChH:
- ®epepanbublii 3akoH «O0 oOpazoBanuu B POy» o1 29.12.2012 Ne 273-D3;

- ®enepanbubiii 3akoH 0T 01.12.2007 roma Ne 309 «O BHeceHMM U3MEHEHUH B OT/AEIbHBIE 3aKOHOAATEeNbHbIE akThl Poccuiickoit denepannn B yacTu
U3MEHEHHU U CTPYKTYphl ['ocynapcTBeHHOro 00pa3oBaTeIbHOIO CTaHAAPTAN;

- [Ipuxaz MO Poccuu ot 5 mapra 2004 roma Ne 1089 «O06 yrBep:xkneHnn heaeparbHOr0 KOMIOHEHTA TOCYIapCTBEHHBIX 00pa30BaTeIbHBIX CTAaHAAPTOB
HA4yaJIbHOTO O0ILIEro, OCHOBHOT'O OOILEro U CPEJHETO (IT0JIHOT0) 00111ero 00pa3oBaHus;

- [Ipukaz MO Poccun ot 9 mapta 2004 roga Ne 1312 «O6 yTBepkaeHun (eaepanbHOro 6a3ucHOro y4eOHOro mjiaHa U NpUMEpPHBIX y4eOHBIX MJIaHOB
11 00pa3oBaTeNbHBIX yupexkaeHuil Poccuiickoit denepanyy, peanus3yonmx NporpaMmMsl 00IIero o0pa3oBaHus;

- IloctanoBnenue I'nmaBHOro rocynapcTBEHHOro caHuTtapHoro Bpadya P® ot 29.12.2010 Ne 189 «O6 yrtBepxknenun CanlluH 2.4.2.2821-10
«CaHuTapHO-3MHIEMHOJIOIMYECKHE TPEOOBAaHUS K YCIIOBHUAM U OpraHu3aliy o0yueHus B 00111e00pa30BaTeIbHbIX YUPEKICHUIXY;

- Ilpukaz MO Poccum ot 31.03.2014 Ne 253 «OO0 yTBepkJIeHUU (enepaibHOTO MEpedHs y4YeOHHKOB, PEKOMEHAYEMBIX K HCIIOJIb30BAHUIO IPU
peanu3anuyi UMEIOIINX FOCYJapCTBEHHYIO aKKpeauTaiuio odpazoparenbHbix mporpamm HOO, OO0 u COOvy.

O01mas xapakrepucTuKa y4e0HOro npeamera

H3ydeHne BBOJHOIO Kypca XMMMU B 7 KJIacCe HaIpaBJISHO Ha JOCTHXKEHHE CICAVIONINX IeJIeH:
¢ MMOATOTOBUTH YHAIIUXCA K U3YYCHHUIO HOBOI'O yLIC6H01“0 npeameTa,

¢ CO3aThb MO3HABATCIIbHYO MOTHBAILIUIO K U3YUCHUIO HOBOI'O IIPCAMCTA,

* copmMHUpoBaTh NMpEAMETHbIE 3HAHMS, YMEHUS U HaBBIKM (B MEpPBYIO OYEpEIb pAacUYETHbIE U DIKCIEPUMEHTaJbHbIE), HA KOTOPbIE HEIOCTATOYHO
BPEMEHH IIpU U3YYEHUU Kypca XUMHUHU OCHOBHOM ILIKOJIBI;



¢ IIOKa3aTh APKUC, 3aHUMATCIIBHLIC, SMOIITMOHAJIBHO HACBIIICHHBIC 3ITU304bl CTAHOBJICHUSA U PA3BUTUA HAYKHU XUMUH,
®* MHTCIPHUPOBATH 3HAHUA 110 IpEAMETaM €CCTCCTBCHHOI'O IUKJIa OCHOBHOM IIIKOJIEI HA OCHOBE yqe6H0171 JUCHHUITIINHBI «XUMHA.

Kypc nponeneBTuku He mpenycMOTpeH (enepaibHbIM 0a3UCHBIM y4EOHBIM IUIAHOM, MO3TOMY B MPOTrpaMMe OTCYTCTBYIOT CBEACHMS Kypca XUMHUU,
MPEeIyCMOTPEHHOTO (heiepaTbHbIM KOMIIOHEHTOM rOCYAapCTBEHHOTO 00pa30BaTeILHOTO CTaHAapTa MO0 XUMHH JUISI OCHOBHOH IIIKOJIBI.

Kypc (COCTOUT M3 YEThIPEX YACTCH) pEIIacT CACAYIONINEC 3aadn:

[TepBas Tema — «XHUMHS B HEHTPE eCTECTBOZHAHUN) —
1. MO3BOJIIET aKTyaJM3UPOBATh XMMHUUYECKHE 3HAHUS YYAIIUXCsS, MMOTYYEHHBIC Ha YPOKaxX NMPHUPOAOBEACHUs, OMOIOTHH, reorpadun, GU3nUKU, 9TO
YMEHBIIUT IICUXOJIOTHYECKYIO HATPY3KY Ha YYAIIMXCS C MOSBICHUEM HOBOT'O IIPEAMETA.
2. cnocobcTByeT (OPMUPOBAHUIO UJEH OO0 MHTErPUPYIOLIEH pOJIM XMMHH B CHCTEME €CTEeCT-BEHHBIX HAyK, 3HQUMMOCTH STOr0 MpeAMeTa AJis
YCIEIIHOTO OCBOEHHUSI €CTECTBEHHOHAYYHBIX JTUCIUIIINH.

Bropas tema — «MaTemMaTuKa B XUMHH» —
1. mO3BOJSIET COBEPIICHCTBOBATh YMEHHUSI, HEOOXOAMMBIC TIPU PEIICHUN XUMHYECKUX 3aJ1a4d: YMEHUE BBIUYUCIISATH YaCTh OT LIEJIOT0 (MaccoBas A0S
3JIEMEHTA B CJIOKHOM BEIIECTBE, MAacCOBasi U 00bEMHasl I0JIM KOMIIOHEHTOB B CMECH, B TOM YHUCJIC U JIOJISI IIPUMECEH ).

TpeTpa Tema — «SIBJIeHUSA, TIPOUCXOASALIME ¢ BelleCTBAMM» —
1. momonHsET CBEACHUS yYaluxcs 00 U3BECTHBIX UM (PU3MUYECKUX U XUMHUECKHUX SBJICHUSIX.

UYersepras tema — «Pacckaspl Mo XuMum» —

1.  cnocoOcTByeT (OPMHPOBAHHIO HAYYHBIX IPEJICTABICHUM 00 yUEHBIX-XUMHUKAX, YIUBUTEIBHOM MHpPE XHMHUH, OTKPBITHSX, pEakUusX U
BELICCTBAX.
Xumusi — Hayka dkcnepumeHTanbHas. [loatomy B 7 Kiacce paccMaTpHUBAIOTCA TaKWe BaKHEHIIME METOAOJIOTMYECKHE IOHATHS, Kak

«OKCHEPUMEHT», «HAONIOICHUE, «U3MEPEHHUEY, «OMUCAHUEY, «MOJICTUPOBAHUEY, «TUIIOTE3a), «BBIBO/I.

s hopMupoBaHMS SKCIIEPUMEHTAIBHBIX YMEHUN ydalluxcs B MPOrpaMMe IPeIyCMOTPEHbI HECIIOKHBIE 110 TEXHUKE BBITIOJHEHHUS SKCIIEPUMEHTHI,
na0opaTOpHbIE OMBITHI U MpakTHUeCKue paboThl. Taxke 3TON Lenu crocoOCTBYET MPEeTyCMOTPEHHBIM B Kypce JOMAIIHUM 3KCIIEPUMEHT, KOTOPBIH
MIOJIHOCTbIO COOTBETCTBYET TPEeOOBAHMSIM TEXHHUKH O€30MACHOCTH U 00ECIEUMBACT YIIEAIINE U3 MPAKTUKU OOyYEHHUS] XUMHH SKCIEPUMEHTaJIbHbIE
paloThI JOHT'€TIOTHOTO (MPOJOKUTEIBHOTO IO BPEMEHH) XapakTepa.

N3ydyeHue mnpeasaraeMoro Kypca IpeaiycMaTpuBaeT HIMPOKOE HCIOIb30BaHUE AKTHUBHBIX (OpPM U METOJOB OOyUY€HHs: MOBBILIEHUE POJIU
CaMOCTOSITENIbHONH PabOThl yyaluxcs B oOyueHHH (Hampumep, NMPOBEJCHHE JAOMAIIHEr0 XMMHYECKOTO SKCIIEPUMEHTa), B TOM YHCIe MOATOTOBKA
COOOIIEHUH ISl yYeHUUECKUX KOHPEPEeHIINH, 3aII1Ta IPOEKTOB, 00CYXAEHHUE PE3yIbTAaTOB JOMAIIHETO SKCIIEPUMEHTA.

Pabouas mporpamma mpeaycMaTpuUBaeT pa3BUTHE TaKUX JIOTHUECKUX OINEpaluii MBIIUIEHUS, KaK aHalu3 M CHUHTE3, CpaBHEHHEe U 0000IIeHue,
BBIIBIDKEHUE U TIOATBEPKACHHUE WU ONPOBEPIKEHUE THIIOTES U T. 1.
Brinonnenue npakTuyeckoi 4acTu paboueil mporpaMmbl IPETyCMOTPEHO B CIIEAYIONIEM 00beMe:

Buanbl gesiTeIbHOCTH Koua-Bo pator




[IpakTuyeckue pabOTHI 6

KonrtponbHbie paboTh 2

[IporpaMmMa mocTpoeHa Ha OCHOBE MEKIIPEIMETHBIX CBA3EH, MPEkK/e BCEro, ¢ KypcoM (u3HKH, OMOIOruu, reorpaduu, MaTeMaTHKU.

PabGoyas nporpaMma opueHTHPOBAHA HA McIoib3oBanue YMK:
o Tabpuensa O. C., OctpoymoB U. I'., Axnebunun A. K. «Xumus. BBogsiid kypc. 7 kimace»- ydeOHoe mocobue it ygamuxcs. - M.: Jlpoda,
2010 r.

e Ta6puensa O.C., [llumapeBa I'.A. Xumusi: MeToauueckoe 1mocodue K MporneaeBTHIECKOMYy Kypey «Xumus. BBoanblld Kype. 7 kmacey». - M.:
Hpoda, 2010 r. (npoepamma, memamuueckoe nianuposarue, peKoOMeHOayu).
e Tabpuensn O.C., Hlunapesa I'.A. Xumus. Pabouas terpans. 7 kinacc. - M.: [Ipoda, 2010 r.

e Tadpuensn O.C., Akcénosa U.B.. [Ipaktukym x yaueGHOMY ocoouro O.C. 'abpuensna u ap. «Xumus. BBognslii kype. 7 kimace», — M.: [Ipoda,
2010r.

KoHnTpo:s 3a pe3ynbraramMu o0yueHus: OCYIIECTBISETCS Yepe3 HUCIOIb30BAaHUE CIEAYIOUIMX METOJIOB: TEKYIUN, UTOIOBbIH.

[Tpu 5TOM HCIIONB3YIOTCA pa3NUyHbIe (HOPMBI KOHTPOJIA: MpaKkTU4eckas paboTa, caMocTosATelnbHas paboTa, TeCT, YCTHBIM OMpPOC, MUCbMEHHAs
KOHTpOJIbHAsI paboTa, 3allKuTa IPOeKTa U JIp.
Texywuii KOHmMPO.Ib OCYIIECTBIISIETCS C ITOMOIIBIO cOOEeCeIOBaHMsI, TECTUPOBAHUS, HAOIIOACHUS B X0/1€ MMPAKTUYECKUX paboT.
Temamuyeckuii KOHTPOJIb OCYIIECTBIIAETCS MO 3aBEPIICHUHN TEMbI B JOPME KOHTPOJIBLHOTO TECTUPOBAHUS WIIM TMCbMEHHOW KOHTPOJIBHON paboThI.
Hmozcoswiti KOHTPOJIb 3HAHUM ywalluxcs MpearnosnaraeT codeceloBaHUE WM TecTupoBaHHe (auddepeHIupoBaHHOE) IO OCHOBHBIM BOINpOCaM
M3Y4YEHHOI'0 MaTepuana.

Mecto npeamera B yueoOHoMm miiane MbOY HukoJi0- bBepe3osckoit COL

CornacHo yTBepKACHHOMY Y4eOHOMY IJIaHy IIKOJIBI Ha U3YYEHHE MPOIEJeBTHYECKOT0 Kypca XUMUHU OTBeJeH 1 yac B HeJesI10, 0o3ToMy pabodas
nporpamma pa3zpaboTrana MHOU Ha 35 y4eOHBIX 4acoB B roj. B pabouyro mporpammy BHECEHO ClieIylollee M3MEHEHue - J100aBiieH | yac Ha U3yueHue
Kypca B KOHIIE TOJ]a B BUJE 3aKIIOYUTEIHLHOTO 3aHSATHUS AJS MOABEACHUS UTOTOB TOJla, TaK Kak aBTOpPCKas Imporpamma paccyuTana Ha 34 yaca, a mpu
M3y4eHUH MaTepuaia | dac B Hememo 00Iee YHclIO 4acoB JIOJDKHO COCTaBIIATH 354acoB. PacrmpeseneHrne BpeMEHH, a TaKKe TEMbI 3aHITHH U
AKCIIEPUMEHTATBHBIX padOT MOTHOCTHIO COXPAHEHBI COTIACHO aBTOPCKOM MporpaMMme.

Oo0neyyeOHbIe YMEHHUS, HABBIKH U CIIOCOOLI 1eATeJILHOCTH

Pabouas mporpamma mpeaycMaTpuBaeT GOpMHUPOBAHUE Y ydaluxcs 7 Kiacca o0uiey4eOHbIX YMEHUN U HaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB
JESITeIbHOCTH U KITFOUEBBIX KOMIIETEHIIUH.



IIpennmosiaraemMblii pe3yJibTaT U3y4YeHH s IPOIEIEBTHYECKOI0 Kypca XumMuu 7 Kjacca
B pe3yabTare nzyueHus nponeaeBTHYECKOro Kypca XUMHH YYeHUK J0JIKeH
3HATh /IOHUMATH:

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

. sajicHellue XumMuiecKkue nOHAMUA: XUMHUS, XUMUYECKUE METOAbl M3yUeHUs, XUMUICCKUI SJIEMEHT, aTOM, HOH, MOJICKYJa, OTHOCUTEIIbHbBIE
aTOMHasi ¥ MOJICKYJISIpHAs MacChl, MHHEpaJ, BEIIECTBO, KiIacCH(UKAIMs BEIICCTB, XMMHYECKas PEAKIUsA, KOPPO3HUs, KaTajau3aTopbl, HHIHOUTOPHI,
(bHJIBTpOBaHI/Ie, JUCTUILIALMA, a;[cop6u1/151; OpI‘aHI/I‘-IeCKaﬂ nu HeOpI‘aHI/I‘IGCKaH XUMMUA, YI‘HGBOI[OpOIIBI, CHI/IprI, Kap6OHOBBIe KHCJIOTHI, )I(I/Ipbl,
YIJICBOJIBI, OCITKU, KAYECTBCHHBIC PEAKIIUH;

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

*  GajcHelluiUe 6eU{ECMEA U MAMEPUAIbl: HEKOTOPhIC METAJUIbl M CIUIABBI, CEPHAs, COJIIHAS, a30THAs M YKCYCHAs KUCIIOTHI, IIEJIOYH, aMMHAK,
YKUPBI, MBI, TJIFOKO3a, caxapo3a, KpaxMal, KJeT4yaTka, 0einku, u3BectkoBas Bojaa, CMC;

yMeTb:
* Ha3bléamb OTIEIIBHbIE XUMHUUYECKUE DJIEMEHTHI, UX COCAUHEHMS; COCAUHEHHUS HEMETAJUIOB U METAJUIOB, U3yUYECHHBIE OPraHUYECKUE COCAUHEHUS U
JPYrUe BEUIECTBA 110 TPUBUAIIBHON MJIM MEXIYHAPOIHON HOMEHKJIATYpE;

° 0np€0€ﬂ}1mb MPUHAJICIKHOCTD BCHICCTB K OIIPCACICHHBIM KJIaCCaM HECOPTAaHNYCCKUX BCIICCTB,

* Xapakmepu3oeams >JIEMEHTHI MaJIbIX TEPHOJIOB MO MX MOJIOXKEHHUIO B nepuoandeckoit cucreme J[. M. Menneneesa; oOmiue cBoWcTBa METaJlIOB,
HEMETAJIOB, OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX U OPTaHUYECKUX COCAMHEHUI;

* 00BbsAACHAMD 3aBUCHUMOCTb CBOICTB BCIIECTB OT UX COCTaBa U CTPOCHUS, 3aBUCUMOCTDb CKOPOCTU XUMHYECKOMN peaknuuu OT Pa3IMIHBIX (1)aKTOp0B;

* 6bINOIHAMb XUMUICCKUN DKCTICPUMEHT TI0 PACIIO3HABAHUIO HEKOTOPBIX BEIECTB; PACUETHI IO HAXOXKICHHIO JTOJH BEIIECTBA B PACTBOPE, SJICMEHTA B
BEIIECTBE;

* NPo8OOUmMb CAMOCTOSITENIbHBIN MOMCK XUMUYECKOW HMHGOpPMAIMU C HUCIOJIb30BAHUEM Pa3IMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISPHBIX H3AaHUM,
KOMIIBIOTEPHBIX 0a3 TaHHBIX, HHTEPHET-PECYPCOB);

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

® OIpCACIICHHA BOSMOKHOCTHU IMTPOTCKAHUA XUMHUYCCKUX HpeBpameHm‘ZI B Pa3JIMYHLBIX YCIIOBUAX U OLICHKU UX HOCH@HCTBHﬁ;
¢ OKOJIOTUYCCKU T'paMOTHOI'O TOBCACHUA B oxpyncaromeﬁ cpeac;



* 6e301acHOro OOpaIeHUs C TOPIOYMMHU M TOKCHYHBIMH BEILIECTBAMH, JJAOOPATOPHBIM 000PYAOBAaHUEM;
* IPUTOTOBJICHHS PACTBOPOB 3a/1aHHON KOHILIEHTPALMH B OBITY.

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

I'nasa |. Xumus B nentpe ecrectBo3Hanus (11uacoB)

Xumusa kak yacmop ecmecmeosnanus. Ilpeomem xumuu

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

Haoénwoenue u 3kcnepumenm Kaxk memoowvl u3y4eHus ecCmecmeo3Hanus u Xumuu

Habnronenne kak OCHOBHOM METO/I MO3HAHMS OKPYXKAIOIIEro MUpa. Y CIIOBUS NpoBeneHus HabmroaeHus. [ unoresza. DkcriepumenT. BeiBoa. Ctpoenue
wiamenu. Jlabopatopus u o6opyaoBaHue.

Mooenupoeanue

Mopnens, MmogenupoBanue. OcoO0eHHOCTH MOAENUpOBaHUs B reorpaduu, ¢usuke, Ouomoruu. Moaenu B Ouonoruu. Mymsoku. Mogenu B gusuke.
OnexrpodopHas mammHa. ['eorpadudeckne Moaeny. XMMHUECKHE MOJICNIN: TPEAMETHBIE (MOJIENN aToMa, MOJIEKYJ, XHMUYECKUX U TPOMBIIIIICHHBIX
MIPOU3BO/JICTB), 3HAKOBBIE, I CUMBOJIbHBIE (CUMBOJIBI 3JIEMEHTOB, (DOPMYIIbI BEIIECTB, yPAaBHEHUS PEaAKIIHIA).

Xumuueckue 3naxu u gpopmynot

XuMuyeckuil snemMeHT. Xumuueckue 3Haku. Mx obo3naueHue, npousHoiieHre. Xumudeckne (opMyibl BemecTB. [IpocThie U cloKHBIE BEUIECTBA.
Wupekcol u ko3 unmentsr. KayecTBeHHBIN M KOTMYECTBEHHBIN COCTAaB BEIIECTBA.

Xumus u puszuka

VYHuBepcanbHbIM XapakTep IOJOKEHUH MOJEKYISIpHO-KUHEeTHYecKod Teopuu. IlloHATus «aTom», «Moyekyna», HOoH». CTpoeHue BellecTBa.
Kpucrannuueckoe cocrosHue BemiectBa. Kpucrtaumyeckue pemetkn TBepabix BemiecTB. Juddysus. bpoyHoBckoe asmkenue. Bemecta
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHMUS.

Azpezammuple cocmoaHus eeuiecme

[TonsiTe 06 arperaTHOM cocTosiHMM BemlecTBa. dusnueckne n xuMmuueckue siBiaeHus. ['a3000pa3Hble, )KUIKKWE U TBEpJble BemiecTBa. AMopdHbIe
BELIECTBA.

Xumus u 2eozpagusn

("Tpoenue 3emnu: Aapo, MaHTHs, Kopa. JIutocdepa. MuHepaiibl ¥ ropHbIe TOPOibl. MarMaTHUeCKUe U 0calouHble (HEOpraHMYecKre U OpraHndyecKue,
B TOM YHCJI€ U TOPIOYHE) TTOPOJIBI.

Xumus u ouonocun

XUMUYECKHI cOCTaB )KMBOW KJIETKH: HEOpraHM4eckHe (Bojia U MUHEPAJIbHBIE COJIM) U Oprannyeckue (OenKu, sKUpPbI, YIIIeBOIbl, BUTAMHHbI) BEIIECTBA.
buonorudeckas poib BoJbl B KHMBOM KieTke. PorocunTe3. Xiopoduul. buonornyeckoe 3HaueHue KUPOB, OEIKOB, H3PUPHBIX Macel, YIJIeBOJOB U
BUTAMHUHOB JIJISl )KU3HEIEATEIIbHOCTH OPTraHU3MOB.

Kauecmeennwle peakyuu é xumuu

KauecTtBennsle peakinuu. Pacno3HaBaHME BEHIECTB € IMOMOINBK) KA4YE€CTBEHHBIX PEaKUWW. AHAIUTUYECKHHA cHurHai. OnpenenseMoe BEIECTBO U
pEaKTUB Ha HETO.



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

* YueOHOE 000pyA0BaHKE, UCTIOIB3YeMOE Ha YPOKaX (PU3UKH, OMOJIOTHH, TeoTrpauul U XHUMHUH.

* DnekTpodopHas MamuHa B AeiictBuu. ['eorpaduueckue moaenu (rinodyc, kapra). buonoruueckue mMopenu (MyJsKd OPraHOB M CHCTEM OpPraHOB
pacTeHui, )KUBOTHBIX U YyeoBeka). Pu3nueckue 1 XUMHUYECKUE MOJIENIM aTOMOB, MOJIEKYJI BEIIECTB U KPUCTAIUIMYECKUX PEIICTOK.

* OO6beMHBIC U HIAPOCTEPHKHEBBIE MOJIETH BOJIbI, YTIIEKUCIOrO U CEPHUCTOrO ra30B, METaHa.

* O6pa31bl TBEPBIX BEHIECTB KPUCTAILTUYECKOTO CTPOEHUSI. MoieNn KPUCTAJUTMUECKUX PEHIeTOK.

*BoJa B Tpex arperaTHbIX COCTOSHUSAX. KOJIeKIMs KpUCTANTNIECKUX U aMOP(HBIX BEIIECTB U U3JCIINN U3 HUX.
* Komnekuuss MuHepanoB (J1a3ypuT, KOPYHI, XaIbKOMHUPUT, (PIIOOPUT, TAJIHT).

* Koyutekyst TOpHBIX MOpoJ (TpaHHT, pa3iuyHble (HOPMBI KaJbIIUTa — MEJ, MPaMop, H3BECTHSIK).
*Koytekust ToproYMx HCKoOMaeMblX (He(Th, KaMEHHBIH yrojb, CIAHIBL, TOPD).

JEMOHCTPAIIMOHHBIE DOKCIIEPUMEHTbBI
* HayuHoe Ha0i0/ieHHe U ero onucanue. M3ydeHue cTpoeHus miaMeHH.

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

JIABOPATOPHBIE OIIBITHI
* PacripocTpaHeHue 3amaxa 0JICKOJIOHa, yXOB HIIH JIe30J0paHTa Kak mpoiiece aupdy3uu.

* Habnroienne OpoyHOBCKOTO JIBUYKEHUS YaCTUUEK YEPHOU TYIIH MOJ MUKPOCKOIIOM.
» luddy3us nepMmaHraHara Kajius B )KeIaTHHE.
* O6Hapy>xeHue d3PUPHBIX Macell B alleIbCUHOBOM KOPOUKe.

° I/I3yquHe rpaHvuTa ¢ IOMOIIbI0 YBECIIMYUTCIIBHOT'O CTCKIIA.



* OnpenieneHue coiepkaHus BOAbl B paCTCHUHU.

* OGHapyKeHHe Macja B CEMEHax MOJICOTHEYHUKA U TPELKOT0 Opexa.

* OOHapyXeHHE Kpaxmaja B MMIICHUYHOH MYKe.

* BzaumoieiicTBre ackopOMHOBOM KUCIIOTHI ¢ HOJ0M (ompeseneHne ButamMuaa C B pa3IMuHBIX COKax).
* [IpogyBaHue BbIIBIXAaEMOI'0 BO3/yXa Y€pe3 U3BECTKOBYIO BOJY

*OOHapyXeHHE U3BECTKOBOM BOJbI CPEIU PA3INYHBIX BEILIECTB.
JOMAIIHUE OIIBITHI
* I3roToBieHre MOIeIeN MOJIEKYJl XMMUYECKUX BemecTB u3 [lnactunmnna.

» Iucddysus caxapa B Boze.
* OTBITHI C IMTyCTOM 3aKPBITOH MIIACTUKOBON OYTHUIKOH.
* O0HapyKeHHe KpaxMaja B MPOIYKTaX MUTAHUS; SOJTOKaX.

IIPAKTHYECKAA PABOTA M 1
3HaKOMCTBO ¢ Ja00paTOpHBIM 000pynoBaHuEeM. [IpaBuiia TeXHUKU 0€30MaCHOCTH.

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

I'nasa 1l. MaTtemaTtuka B xumuu (9 4acoB)

Ommuocumenvmuvie amoMHaA U MOJIEKYAAPHAA MACCHL

OtHocuTeNnbHAs aTOMHasi Macca 3JieMeHTa. MonekymspHas macca. OmnpeneneHne OTHOCHUTEIBbHOWM aTOMHOM MacChl XMMHYECKHUX AJIEMEHTOB IIO
tabnuue JI. . MenneneeBa. HaxoxaeHre OTHOCUTENBHON MOJIEKYISIPHON Mac-Chl 10 (popMyJie BelIecTBa Kak CYMMbI OTHOCUTEIBHBIX aTOMHBIX Macce,
COCTABJISIFOIITUX BEIIECTBO XUMUUECKHUX JIEMEHTOB.

Maccoeasa 0ona Inemenma 6 CLOHCHOM 6eujecmee

[ToHsITHE O MAacCOBOM 706 XUMUIECKOTO dieMeHTa (W) B CIIOKHOM BEIIECTBE M €€ pacueT mo Gopmysie BemiecTBa. Haxoxaenue Ghopmysibl BelecTsa
10 3HAYEHHUSM MACCOBBIX JI0JIeH 00pa3yOIIUX €ro SJIEMEHTOB (71 IBYX4acOBOTO U3YUYCHHS Kypca).

Yucmule seuiecmea u cmecu

UYucteie BemecTBa. CMecu. ['eTeporennsie u roMoreHHbie cMecH. ['a3000pa3Hbie (BO3ayX, MPUPOAHBIN ra3), xkuakue (HedTh), TBepAble cMecH (TOpHBIE
MOPO/IbI, KyJTUHAPHBIE CMECH U CHHTETHYECKHE MOIOIIIHE CPEJICTBA).

Oobvemnasn oons zasza 6 cmecu



Omnpenenenue oovemMHON noau raza (¢) B cmecu. CoctaB atMocepHOro BO3ayxa M IMPUPOAHOro rasza. Pacuer oObeMa oM ra3a B CMECH IO €ro

o0beMy, 1 HA00OPOT.
Maccoeaa oona eewgecmea 6 pacmeope MaccoBasi 075 BelecTBa (#>) B pactBope. Konnenrpauus. PactBoputens u pacTBOpEHHOE BELIECTBO.
Pacuet Macchl pacTBOPEHHOTO BEIIECTBA 10 Macce PacTBOpa U MacCOBOM JI0JI€ pACTBOPEHHOT'O BEILIECTBA.

Maccoeaa oona npumeceit
[TousiTie 0 4YKMCTOM BeliecTBe W npumecd. MaccoBas mosst mpumecu (W) B oOpasiie ucxoaHoro BemiectBa. OCHOBHOE BelecTBO. Pacuer macchr

OCHOBHOI'0O B€UICCTBA 1O MACCC BCIICCTBA, COACPKAIICTO OIIPCACIICHHYIO MAaCCOBYIO OOJIHO HpI/IMeCCI;'I.

JAEMOHCTPALIUN
* Kosutekuust pa3au4HbIX BUJOB MpamMopa U U3AeTuil (MU WIUTFOCTPAlUil U3AEUil) U3 HETO.

* CMeCh pEYHOTr0 U CaxapHOTo MeCKa M UX pa3ieicHuE.

* Komnneknus neptu u HeTEnpoayKTOB.

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

* luarpamma cocraBa aTMocepHOro Bo3ayxa. luarpamMma cocraBa mpupoOHOTO Ta3a.

* Komnekrust « MuHepaibl ¥ TOPHBIE TOPOIbD» (00pa3Iibl BEIIECTB U MATEPHAIIOB, COJCPKAIIUX OMPENEICHHYIO OO IPUMeEcei ).

JOMAIIHHUE OIIBITHI
* 3yueHue coctaBa HEKOTOPBIX OBITOBBIX U (PApMaleBTUUYECKUX MPETApaToOB, COJEPKAIIUX OMPEIETICHHYIO JT0JII0 TPUMECcEH.

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

Iaasa l11. SABsienns, npoucxoasinme ¢ BeumecrBamu (11 yacos)

Pa3zoenenue cmeceit
Crioco0Obl pazneneHus cMeceii M OuMcTKa BemecTB. HekoTopble mpocTeiine crnocoObl pa3/ieNieHdus CMecei: MPOCEUBaHME, pa3JelieHHE CcMecei

MIOPOIIKOB JK€JIe3a U Cephbl, OTCTaUBaHME, JIeKaHTalMsd, LEHTpU(YTHpoBaHUE, pa3/eleHue C TOMOIIbIO AETUTEIbHON BOPOHKHU, (DMIBTPOBAHHE.
OunbTpoBaHUe B JabopaTopuu, ObITy M ma npousBoicTse. llonartue o ¢unbrpate. AncopOuus. [lonstue o6 aacopOumu U ancopOEHTaX.
AKTHBHUPOBAaHHBIN YTroJIb KaK BaKHEHIINH aficOpOeHT. Y CTpOHCTBO MPOTUBOTA3A.
HAucmunnayun, unu nepeconka
Juctumsus (meperoka) Kak mporece BhISICHUS BeIECTBA U3 *KHUJIKOM cMecH. J{CTHIIMpOBaHHas Boa U 00JIACTH €€ IPUMEHEHUSI.
Kpucrannuzanus wnu BbimapuBanue. Kpucramumsanuss ¥ BblllapuBaHue B Jjabopatopuu (KpucTaiu3aTtopbl U (aphopoBble YalllKU IS
BBIIIAPUBAHNA) U IPUPOJIE.
[leperonka nedgtu. Hedprenpoaykrsl. @pakiinoHHas eperoHKa >KUIKOr0 BO3ayXa.



Xumuueckue peakyuu. Ycnoeus npomekanus u npeKpaujeHUA XuMu4ecKux peaxkyuil

XHWMHMUYECKHE PEaKIMU KakK IpOLECC MPEBpaAllCHUsT OJHMX BEIIECTB B JApyrve. YCIOBUS NPOTEKaHUS M MPEKPAECHHUS XUMUYECKHX pPEAKIUH.
ComnpukocHOBeHHE (KOHTAKT) BElIeCTB, HarpeBanue. Katanuzarop. Uaruburop. YnpasieHue peakuusMu TOpEHHs..

Ilpusznaku xumuueckux peakyuii

HpI/I3HaKI/I XUMHUYCCKUX peaKuHﬁ: N3MCHCHHUC IIBCTA, 06pa3013aH1/Ie ocCajlKa, paCTBOPCHUC ITOJTYUYCHHOI'O OCaAKH, BBIACICHUC I'a3a, IMOJABJICHUC 3allaxa,
BBIJACIICHUEC WJIN ITOTJIOIICHUE TCIIJIOTHI.

JEMOHCTPAIIHN
* OunpTp lotTa. Boponka broxnepa. YcraHoBka i (GUIBTPOBAHUS 1O/ BAKYYMOM.

* PeciupatopHble Macku U MapJieBble NOBS3KU.
* [IpoTuBOTra3s u €ro yCTpomcTBO.
* Komnexnust «Hedts 1 HEQTEIPOTYKTH.

JEMOHCTPAIIMOHHBIE OKCIIEPUMEHTbBI
* Paznenenne cMecu MOpOILKa CEPHI U JKEJIE3HBIX OIUIIOK.

* Paznenenue cMecu IIOpoIIKa CEPhI U IICCKaA.

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

* Paznienienre cMecu mepMaHraHara u IuxpomMaTa Kajius crioco0oM KpHUCTaNIU3allH.
* B3aumoeiicTBHe JKene3HbIX OMUIIOK U MOPOIIKa Cepbl IPU HarPEBAHUU.
* [TosmyueHue yriieKucioro raza B3auMoJIeiiCTBUEM MpaMopa ¢ KUCIOTOW U 00HapyKEHHE €ro ¢ OMOIIbIO U3BECTKOBOM BOIBI.

«Kartanutudeckoe pasiiokeHHe MepoKcHaa BoJaopoja (karamusaTop -nuokcua mMapranma (1V)).
* OOHapyXeHHE PacTBOPA IIEIOYH C TIOMOIIBIO MHIMKATOpA.

* B3aumoieiicTBre pacTBOpa epMaHraHaTa Kajus U pacTBOpa IUXpoMaTa Kajlusi C pacTBOPOM CyJIb(pUTa HATPUsl.
* B3aumoieiicTBre pacTBOpa repMaHraHaTa Kajusi ¢ aCKOpOMHOBOW KHUCIOTOH.

* BzanMmoelictBue XJjiopuaa kejie3a € JKEITOMU KpOBHHOﬁ COJIBIO U THAPOKCUIAOM HaTpUs.



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

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

* M3yueHue ycTpoiicTBa 3a)KUTANIKU U TUIAMEHHU.

JAOMAIIHHUE OIIBITHI
* Pazienenre cMecu Cyxoro MOJIOKa M PEYHOTO IeCKa.

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

* IIpuroroBiieHrE U3BECTKOBOM BOJIbI U OIIBITHI C HEM.
* Mzyuenue coctara CMC.

IIPAKTHYECKAA PABOTA Ne 4
BeIpammyBanue KpUCTauIoOB CONU (JIOMALTHUM SKCIEPUMEHT).

IIPAKTHYECKAA PABOTA Ne 5
OuncTKa MOBapeHHOM COJIH.

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

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

OTEYECTBEHHBIX U 3apyO0eKHBIX YUEHBIX (IO BHIOOPY yUaIuxcs).

Koukypc cooowenuit yuawguxcs
¢ Moe m100MMOe XUMHUYECKOE BemIeCTBO». OO OTKPBITUH, MOTYYCHUH U 3HAYCHUH BHIOPAHHOTO XUMUYECKOTO BEIIIECTRA.



Konxkypc yuenuuecxkux npoexkmoe (I10CBsAIICH U3YYCHUIO XUMUYCCKUX PEAKITUHN)
IIpakTuyeckne padoTbl

1) Ilpaktuyeckas pabora Nel. 3HakoMcTBO ¢ JaboparopHbiM obopymoBanueM. IIpaBuiaa texuuku Oe3omacHoctu. I'abpuensa O.C. «Xumus.
BBoaHbIi Kypc. 7 Ki1ace»: yueOHoe mocooue 1j1s 001meo0pa3oBaTeNbHBIX yupexkaenuit. — M.: JIpoda, 2010, cTp.14.

2) Ilpakruueckast padora Ne2. HabromeHus 3a ropsiiei cBe4oil. Y crpoiictBo u padora ciimproBku. ['abpuensa O.C. «Xumus. BBoauslii kypc. 7
KJIacc»: yueOHoe mocooue ajist 001meoopa3oBaTeNibHBIX yupexkaenuit. — M.: JIpoda, 2010, cTp.

3) Ilpakruueckass pabora Ne3. IIpurorosieHnue pacTBOpa ¢ 3aJaHHOM MaccoOBO# ojci pactBopénHoro BerectBa. ['abpuensa O.C. «Xumusl.
BBoauslii kype. 7 kitacey»: yueOHoe nocodue ajs o0iieo0pa3oBareiabHbIX yupexaenuid. — M.: lpoda, 2010, ctp.77.

4) Tlpaktuueckas pabora Ned. BeipaniuBanue KpucTaiioB coiu (pomarnnauii sxcrepument). ['adbpuensa O.C. «Xumus. BBogHblit Kype. 7 Kiace»:
yuebHoe nocobue 1ist 001eo0pa3zoBaTenbHbIX yupexkaeHuil. — M.: [Ipoda, 2010, ctp.

5) IlpakTtuueckas pabora Ne5. Oumcrka noBapeHHO# comu. [aOpuensn O.C. «Xumwusa. BBomHblii kypc. 7 Kiacc»: yueOHoe mocoOue Juist
obmieoOpa3zoBarenbHbIX yupexaeHuid. — M.: [Ipoda, 2010, ctp.96.

6) IlpakTuueckas padora Ne6. M3ydeHue mporecca KOppo3uu skele3a (IOMAIIHUN dKCIepUMEHT). «XuMusi. BBoiHBIN Kype. 7 Kiacce»: yueOHoe
nocobue 1711 061e00pazoBaTenbHbIX yupexaeHuil. — M.: JIpoga, 2010, ctp.

Oco0eHHOCTH NpenoaBaHus NMpeaMera B 7 Kjacce
B pabouyro mporpaMMy BHECEHO CIICyOIee H3MEHEHHE - J00aBiIcH | "ac Ha M3yUYCHHE Kypca B KOHIIE TO/a B BHJIC 3aKITFOYHTEIHLHOTO 3aHATHUS JUIS
MOJIBEJICHUSI UTOTOB T'0Jla, TAaK KaK aBTOpCKas MporpamMma paccurTaHa Ha 34 daca, a IpH U3YYeHHH MaTepuaina | yac B HeIedro o0llee YHuciIo 4acoB
JOJDKHO COCTAaBIIATEH 354acoB.
TeMaTHyecKoe NJIAHUPOBAHHKE 110 XUMHUH, 7 KJacc,
(1 yac B Hexe10, 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 No2
2 MaremaTtuka B XUMUH. 9 9 K/p Nel IT/p Ne3




3 SBneHus1, IpoucxosaIue 11 11 K/p Ne2 IT/p Ned,
C BEIICCTBaMHU. IT/p Ne5,
IT/p Ne6

4 Pacckasbl o xumuu. 3 4 - -
Hroro: 34 35 K/p-2 I/p-6

KanennapHo-remaTuyeckoe nJiaHMpPOBaHUE
NMponeaeBTHYECKOro Kypca «Xumus. BBoaHbIi Kypc. 7 Kiaace»
0. C.T'adpuensin, U.TI'. OcTpoymoB n A. K. Ax1e0MHUH
(1 yac B HeJeJII0 B T€YEeHHE roJ1a, 35 4acoB)

Ne BBoaumble onopHbie XUMUYECKHE OHATHUS H IIpakTHyeckue n OodopynoBanue Hara
ypo Tema ypoka npeacrasijenus. ®opmMmupoBanue KOHTPOJIbHbIE PadoThI, JomaurHee 3aganue
Ka CHenuaJbHbIX HABBIKOB J1abopaTopHbIe ONbITHI
I'TIABAl. XUMHUSA B HEHTPE ECTECTBO3HAHMHS (11 yaco)
1 Hucmpyxmaoic EcrectBo3HaHne — xommiekc Hayk o npupoje: | J. Komanexnus pasHsix [Ipobupxu, 0Opa3ubt § 1. 02.09
no T5h. (bu3MKH, XUMHUHU, OHOJIOTHU 1 Teorpaduu. HPEIMETOB, HITH BEILECTB JUIs CocraBuTh ITPOCTOM
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 —
CBoIiCTBa BEIECTB KAK OCHOBA MX MPUMEHEHHS | TIPUMEHEHHUE)»
2 HabmoneHne u sKCIepiuMeHT HabnroteHne xax OCHOBHOM METO/I IT03HAHUS J. YuebHoe Cru4kw, CIUPTOBKA, § 2. 09.09
KaK METOJIbI H3yYEeHHUS OKpY’KaIOIIEro Mupa. Y cioBuUs ITPOBEICHNUS obopynoBaHue, CyXxoe roprouee IToaroroBka K MpakT.

€CTCCTBO3HAHUA U XUMHNHU

HaOmonenus. 'unoresa Kax mpezroaoxeHue,
00BsCHSIONIEE WM NPe/ICKa3bIBaloIee IpoTe-
KaHHe HaOJII01aeMOT0 SIBICHHS. DKCIIEPUMEHT.
JlaGoparopus. DKkCIepUMEHT Ta00PaTOPHBIN 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. M3zyuenue
CTpPOCHUS TUIAMCHU

pabore Ne 1 (c. 14).
HapucoBats 3HakH,
0003HavaroIye NpaBuia
TEXHUKH 0€30IacHOCTH
IIPU BBITTIOJTHCHUN
XUMHNYCCKUX OIIBITOB




MNHucrpykrax [IpaBuna Texauku 6e3omacHocTH pH padore B | IlpakTuyeckas [Ipobupku, KOIOHI, OdopmMuTh OTHET O 16.09
o Th. XuMHu4YecKkoM Kabuuete. JlabopaTtopHOe padora Ne 1. BOPOHKH, IIMIIMHIPEL, CTyIl | pabore.
IT.P. Ne 1. 3nakomcTBO C J1a- 00opyoBaHue: yCTPOWCTBO, HA3HAUCHUE, Ka C TIECTUKOM, Tloaroroska k
00paTopHBIM 000PYIOBaHHEM. TIpUEMBI OOpaIIeHus ¢dapdoposas gamka s MIPAKTHIECKOH
[IpaBuia TeXHUKH BEITIAPHBAHUS paboteNe2
6e3zomacHoCTH
HHucTpykTax Habmonenune. YcTpoicTBO CIUPTOBKH U [IpakTuyeckasn CoupToBKa, CIIMIKH, IMoaroroska mo kmamoB | 23.09
no Th. npaBmiia 00palleHHs C HarpeBaTeIbHBIMH padora Ne 2, JTy4u-Ka, CTEKJISTHHAs o Temam: «M3 ucropun
I1.P.Ne2 npudopamu TpyOKa, haphoposas n3o0peTeH.
Habmonenne 3a ropsiueii ce- IJIaCTUHA 351eKTpO(HOPHOI
4yoi. YCTpoiicTBO U paboTa MaluHbe, «Mctopus
CIMPTOBKH. TIOSIBJICHUS TTI00YCa»
MonenmupoBaHue Monenu xak abCTparupoBaHHBIC KOTTHH . Onexrpodopuas mamuHa| [o0yc, KapTa, MyIDKA § 3. 30.10
M3y94aeMbIX OOBEKTOB | IpoLeccoB. Moenu B JICHCTBUM. OpraHOB M CHCTEM OPraHoB | Bbly4HTh CUMBOJIBI €
B pu3uKe. DIeKTpodopHas MAIINHA KaK I'eorpaduyeckne Mogenu | pacTeHUH, )KUBOTHBIX H HazBaHuamMH 10
abcTparupoBaHHasi MOJIENb MOJIHHH. (r106YC, Kapta). buo- YyenoBeKa, MoJeNn XMUMHYECKHX 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, KPUCTAILJIOB, OpraHoOB pacTeHui,
anmnaparoB M YCTAHOBOK) U 3HAKOBBIC JKMBOTHBIX U YeJI0 BEKa).
(XMMHYecKue 3HaKH, XUMHIECKUE (hOPMYIIBI ®duzndeckue 1 XUMUIECKUE
Y XMMHYECKHE YPaBHEHNS) MOJIETIH aTOMOB, MOJIEKYJI
BE-IIIECTB U MX KpHCTall-
JIMYECKHX PEIICTOK
XuMHUUYeCKue 3HAKH U POpMyNbl | XUMHUYECKUH 3JEMEHT. XUMH-9ECKHE 3HAKH. J. HlapocTepkHeBbIe [MapocrepxHe-BbIe §4. 07.10
Xumnueckue popmyisl. Ix o6o3HaueHwe, MOJIEIIN BOJIBI, yTJIe- MOJIENTH MOJIEKYJT BelecTB, | JloMalIHuii onbIT
MPOU3HOLIEHNE U HHPOPMAIHs, KOTOPYIO OHU KHCJIOTO ¥ CEPHUCTOTO TUTACTHIINH, «M3roTos- nenue
HecyT. MHaekcol u koa¢duuunents. [Ipocteie v | Ta30B, MeTaHa. [ICXD5 MoJieIeit MOJIeKyI Be-
CIIOKHBIE BEIIECTBA JO. Uzrorosnenue IIECTB U3 IUIAC-TUIINHAY .
MOJIEIIEN MOJIEKYJI Balyu. cuMBOIIBEL U
XUMHUYECKHUX BEIIECTB U3 Ha3BaH dyeMeH- ToB (Fe,
[JIACTUIIMHA Au, K, Ca, Cu, Hg, Pb,
Ag, Cl, Cr, Zn)
Xumus u pusznKa TToHsTHS «aTOM», «KMOJIEKYJTIa», KHOHY. J. Ob6pasupl TBEpABIX MOJIEIN KPUCT. PEIIETOK, § 5. 14.10
OCHOBHBIE TOJI0’KEHUS] ATOMHO- BEILIECTB KPUCTAJIIN- noptpetr M.B. JomauHuit oneiT
MoJIeKyJIsipHOTO YueHus. Kpucrammueckoe YEeCKOT0 CTPOCHHSI. JlomoHOCOBa, BOJa B «Antdysus caxapa B

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

Mogenu kpucTamiu-
YECKHX PEIIETOK.
J3. Pacnipoctpanenue

3araxa O€KO0JIOHa, 1y-X0B

WK J1€30/I0paHTa
(npornecc muddysun).

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

BoJzie», «duddy3us
nepMaHraHata Kajius B
KEJTaTHHE)




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

KETaTHHE
8 ArperaTHble [onsiTue 06 arperatHoM coctosiHuy BemectBa. | Jl. Bona B Tpex [InactukoBas OyThIIKa, § 6. 21.10
COCTOSIHUS I"a3000pa3Hble, )KUIKUE U TBEP/IbIC BEIIECTBA. arperaTHbIX COCTOSHUSIX. BECBI, Pa3HOBECHI, JIE], IToaroroBka KpaTKux
BEIIECTB Kpucrammnueckue u amop(HbIe TBEpAbIE TBepasle BemecTna. BOJA coO0LIeHNH 0 MUHE-
BemiecTBa. Pusnueckue u xumudeckue spienus | JA3. «llepenusanuey panax. 3aganue 8(c. 41)
YTJIEKHCIIOTO Ta3a B CTAKaH
Ha ypaBHOBE- IICHHBIX
BECax.
JO. OnsIT ¢ mycToit
3aKpbITON MIACTUKOBOM
OyTBUIKOH
9 Xumus I'eonornueckoe cTpoeHHe MIAHETHI 3EMIIS: J. Konnexnus Munepa- Komnneknust MunepaioB u §7. 28.10
u reorpadus SAIpO, MaHTHUs, IUTOC(epa. DINEMEHTHBIH cocTaB | JIOB (JIaA3ypHT, KOPYHI, TOPHBIX OPOA, TOPIOYUX Haiitu B cka3zax
re0JIOTUYECKUX COCTABHBIX YaCTEH MJIAHETHI. XaJbKOIHUPHT, (DIIOOPUT, UCKOIIaeMBbIX, JIyIa ILII.baxoBa «Maina-
MuHepaisl ¥ TOpHBIe TOpoisl. Marmatudeckue | ranut). Kommekuus XHUTOBasI LIKATYJIKa» U
U 0CaJIouHbIe (OpraHudecKue u TOPHBIX NOPOA (TPaHUT, «KaMeHHBII IBETOK»
HEopraHu4YecKue, B TOM YHCIIC U TOPIOYHE) pasznuuHbie HOPMBI Kalb OIMCaHNe MUHEPAJIOB
TOPOJIBI LUTa — MEI, Mpamop,
n3BecTHIK). Komnexmms
TOPIOYHX UCKOIIAEMBIX
(HedTH, KAMEHHBIH YTOJIb,
CITaHIIBI, TOPD).
JI. 3yuenue rpanura c
MOMOIIBIO YBEIHYH-
TEJILHOTO CTEKJIa
10 Xumust 1 610JIOTUS XHUMHAYECKUHU COCTaB )KUBOW KIIETKU: J3.CriuproBas CriupToBKa, CIIMYKH, § 8. 11.11
HeopraHuyeckre (BoJa 1 MUHepaJbHbIE COJIM) U | IKCTpaKIus Xjiopoduiia CIHPT, TaOIHIIBI O JlomamHuit onbIT
opranuyde-ckue(0enku, JKUPHI, yTIIeBOIBI, U3 3€JIEHBIX JINCTHEB CTPOCHUH XKUBBIX KIETOK, | «B3ammopeiicTeue

BUTAMMHBI) BemecTBa. IIpocThie u cloXHbIE
BEIIIECTBA, UX POJIb B )KU3HEACITEINbHOCTH
opranu3MoB. brosoruyeckast poib BOJIbI B
)uBoH kietke. @orocunTe3. Pob xmopoduma
B oTocuHTe3e. bronornyeckoe 3HaueHNE KH-
POB, OeNKOB, 3(UPHBIX MACEl, YIIIEBOJOB U
BUTAMMHOB JUIs XKU3HEJESITEIbHOCTH OPraHu3-
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
TPEIKOTO Opexa.
OO6HapyxeHue Kpaxmania B
MIIEHUYHON MYKe.

J1O. B3aumopeiicTBue

¢bunbTpOBaNIBH OyMara,
ceMeHa MaCIMYHBIX
KyJbTYyp, MyKa, BOJa B
CTaKkaHe, MapJis, Hox
CIIMPTOBBIH PacT BOp

aCKOpOWHOBON KHCTIOTHI
¢ MojoM (ompeseneHue
putamuHa C B
Pa3IHYHBIX COKAX))»




ACKOpOWHOBOMW KHUCIIOTHI C
HoIoM (OTpeieIcHHe
Butamuna C B pa3IyHbIX
COKax).

M. Tabnuma «KuBoTHas 1
pacTuTenbHasl KJIeTKay

11 KauecTBeHHBIE peakuy B IlonATHE O KAYECTBEHHBIX peaKUAX KaK O J9. KauecTBenHas W3BecTkoBast Boja, §0. 18.11
XUMUH PCaKIMIX, BOCTIPHHUMACMBIX peaxIys Ha KUCIOPO/I. CTCKIIIHHAsI TPYOKa, JloMariHuit OmbIT
OPraHOJICIITUYECKH C MIOMOIIBIO 3peHMs, cliyxa, | KauecTBeHHas peakius Ha | oOpa3Ilbl MHIIEBBIX «O0Hapyx)eHHe
00OHSIHUS. AHATUTHYCCKUH I PEKT. YIJIEKHUCTBIH ras3. MPOAYKTOB, BOJIA, CIUYKH, | KpaxMajya B IPOTYKTax
OmnpenensieMoe BEUIECTBO U PEAKTUB Ha HETO. JI. [IponyBanue ny4rHa, Tabmuia Oprasbl | MUTAHUS
Bo03M0OXXHOCTh U3MEHEHUS UX POJIU HA BBIJIBIXaMOT'O BO3TyXa YYBCTB
TIPOTHBOTIOIOKHYIO. Yyepe3 U3BECTKOBYIO BOLY.
OO0HapyxeHue
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 U MOJIEKYJIsIpHAsI MounekynspHast Mmacca. OnpeneiaeHue (3aMOK — yenosex, BBIUHCIICHHS Macc
MacChl OTHOCHUTENILHOM aTOMHON MacChl XUMHUYECKUX yenoeek — s010K0, 1010K0
anemeHToB 110 Tabute /1. 1. Menneneena. — gyceHuya, eyceHuya —
Haxoxenre 0THOCUTENbHON MOJIEKYISIPHOM ameda, ameba — Oenok,
Macchl 1Mo (popmMyJie BeliecTBa KaKk CyMMBI oenox — JIHK, /[HK —
OTHOCHTEITEHBIX aTOMHBIX MACC, COCTABIISIFOIIUX | MOJEKYAd 800bl, MOLEKYId
BEIIECTBO XMMHUCCKHX 3JIEMEHTOB 680061 — AMoOM 8000p00a)
13 MaccoBast 10714 3JIEMEHTA B IToHsTHE O MaCcCOBOM J0JIe XUMHUYECKOTO AJITOPUTM BBIYUCIICHUS §11. 02.12
CJIO’KHOM BEIECTBE anemMenTa (W) B CJI0)KHOM BEIIECTBE U €€ pacyer MacCOBOM JIOJH JIEMEHTA BoTpoCH 4, 5 (c. 65)
o (hopMyJie BEMecTBa.
14 UucThle BelecTBa U CMECH ITonstue o uncrom Beniectse u 0 cMecu. Cmecu | . Komutexkuus paznuunsix | Kommexkius pa3nuaHbIX §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
PEYHOro U caxapHOro
mecka. Komekmus HepTu
1 He(PTEePOTYKTOB.
Komrekiust ObITOBBIX
cMmecel (KyITHHapHBIX
cmeceit, CMC, mam

BHUJIOB BEIIECTB, CMECEH,
CMC

N3yuenue cocraBa
KYJMHApPHBIX CMECEN 110
STHKETKaM




MMyHEH, HAITUTKOB | JIp.)

15 OOBeMHas 10Jis ra3a B CMECH [onsiTre 06 00beMHOI HoJIE () . Anarpamma coctasa AunropuT™ pewienus 3ana4, | § 13. 16.12
KOMIIOHCHTA Ta30BOM CMECH. aTMOC(EpHOTO BO3ayXa. JUarpaMMbl CocraBneHue
CocrtaB Bo3ayxa U IPUPOJTHOTO Juarpamma coctaBa JUarpaMM: COCTaB
raza. Pacuer o0beMa KOMIIOHEHTA MIPUPOJIHOTO ra3a BJIBIXaeMOT0 U
ra30BOI CMECH 110 €r0 00BEMHON BBIABIXAEMOI0 BO3yXa
JIoJie 1 Ha000poT
16 HUnempyxmaoice [NonsiTHE 0 MaccoBoii onte BermecTsa (W) B AITOPUTM BBIYHCIICHAS § 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
BEIIIECTBA [0 Macce PacTBOpPa M MAaCCOBOM J0JIe 3 (c.77)
PacTBOPEHHOTO
BEIIIECTBA U APYTHE PACUYCTHI C HCIOJb-
30BaHUEM ATUX MMOHITUU
17 Uncmpyxkmaosic IIpakTnyeckas [lInarenb, KOJIOBI, BECHI, PacuerHnplie 3a1auu ¢ 13.01
no Th. padora Ne 3. pa3HOBECHI, CTaKaH, MEPH. | MCIOJIb30BaHUEM
[TpakTudeckas padbota HUIHH]IP, COJIb, caxap, TIOHATHS «MaccoBast
Ne 3. TlpurotoBieHue pacTBopa BOJIA, JIOTISL »
C 3aJJaHHOII MacCOBOM Ao0Jeil
PacTBOPEHHOTO BEIIECTBA
18 MaccoBas nons npumecei TToHsiTHE O YMCTOM BEILECTBE U IPUMECH. J. Konnexuust Konnekuust Munepaisl u § 15. 20.01
MaccoBas toiis mpuMecH (#>) B o0pasiie «MwuHepaIsl ¥ TOpH. TOPH. IOPOBI, STUKETKH Uzyuenue cocrara
HcXoAHOTo BemecTBa. OCHOBHOE BEMIECTRO. TTOPOJIBD». OT OBITOBBIX U HEKOTOPHIX OBITOBBIX U
PacueT Macchl OCHOBHOTO BEIIECTBA 0 Macce J0O. U3yuenne cocraBa (dapmManeBTHY. IIpenaparoB | (apMaleBTHYSCKHUX TIpe-
BEIIIECTBA, COJICPIKAIIETO OTPEICICHHYIO HEKOTOPBIX OBITOBBIX U MapaToB MO ATHKETKaM
MacCOBYIO JIOJIIO MPUMECEH, U PyTUe (hapMareBTHYSCKUX
MOTU(DHKAIIMOHHBIC PACYCTHI C npenapaTos,
HCIIOJIb30BAHUEM ITHX MOHITHN COJIePIKAIITIX
OTIpEJICNIEHHYIO JIOJII0
pUMeceH, 10 UX ITU-
KETKaM
19 Pemrenne 3ama4 u ynpaxxHeHU 3anaHus Ha KapTOUYKax [Moaroroska k koHTpob- | 27.01

1o TemMe «MaTeMaTuka B
XUMHH»

Hol pabote Ne 1 o Teme
«MaTeMaTuKa B XUMHI




20 Kontponsnas padora Ne 1 mo WuauBHoyaIbHbIC 3aaHAS 03.02
Teme «MaTeMaTHKa B XUMUM) Konrpoabnas Ha KapTOYKax
padora Ne 1
I'JTIABA 11l. ABJIEHUS, IPOUCXOJAINMUE 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—385). Nomamanit
cMmecer paszeneHns CMecei: MPOCEnBaHUE, OT- Pazoenenue cmecu nopow- | nenuTenbHasi, CTAaKaHbI, omsIT «Pa3nenenne
CTauBaHUe, AEKAHTALHS U JIp. Ka cepbl U JiceNe3Hbix TIECOK, cepa, KeIe3HbIe CMECH CyXOr0 MOJIOKA U
onunok. Paznenenue cMecu | OMMIKH PEYHOTO IECKa.
MOPOIIIKa CEPhI U IecKa. IIpakTuyeckas padora
Paspenenue cMecu BOAbI U Ne 4. BeipamuBanue
pacTUTENBLHOTO Macia ¢ KPUCTAJUIOB COJIH (J0-
IIOMOIIBIO JEIIUTENb- HOU MaIllHUH S9KCIIEPUMEHT)
BOPOHKH.
Llenmpugyeuposanue.
JO. Pazgenenne cmecu
CYXOT'0 MOJIOKA U PEYHOTO
TIeCKa.
22 2. OunpTpoBaHUE dunpTpoBanue B 1abopaTopuH, OBITY U Ha JD. Qunvmposanue [ecok, Bona, puibpTp, §16 17.02

npousBoJcTBe. [loHsATHE O PUIBTpaTE

Pa3nenenne cmecu BOAbI U
pEeYHOro Iecka.

. ®unstp HloTTA.
Boposka broxnepa. Ycra-
HOBKa 151 (QUIIbTPOBAHHUS
0J] BAKYYyMOM.
PecrmmpaTopHBIe MacKu 1
MapJIeBBIC TIOBSI3KH.

JI. H320moenenue
00bIYHO20 U CKAA0UAMO20
Gdunompos uz purbmpo
8AILHOU OyMazu unu
OymasicHou canghemku.
HO. Uzeomosnenue
MapResvix N06s30K KaK
cpeocmea
UHOUBUOYATLHOU 3AUUMb]
6 nepuoo dnudemuu
epunna.

OTcrauBaHue B3BECU
MTOPOIIIKA [T YHCTKU
MTOCY/IBI B BOJIC U €€

MapJisi, HOKHHULBI, HUT-KH,
canderkn OyMaKHbIe,
pecnupaTop, IpOTHBOra3

(c. 86—87). Usrotosie-
HUE MapJIeBOM MOBA3KU.
IIpennoxuts xox
skcrepumenTa «OT-
CTaMBaHHUE B3BECH II0-
pOIIKa ISt YUCTKHU T0-
CYIBI U ¢ ICKaHTaIIHs».
[oxaroroBka HOKIamOB
«HcTopust BOBHUKHOBE-
HUS TIPOTUBOTA3ay,
«H.JI. 3enuHCKMI»




JCKaHTal s

23 3. Ancopbuns [onsTHe 00 ancopOmy 1 ancopOeHTaX. . Aocopbyuonnvie YT0Nb aKTHUBIPOBAHHBIN, §16(c.87 — 89). Jomam- | 24.02
AKTHBUPOBaHHBIA yTOJb KaK BaKHEHIIINI ceolicmea P-p HENCHU-KOJBbI, HUH ONBIT «Anicoponus
a/icopOeHT, €ro NCIOJIb30BaHNE B OBITY, HA aKmuUpPOBAHHO20 Y2l KyKypY3HbIE MTaTOYKH, aKTHBHUPOBAHHBIM YIJIEM
IIPOM3BOJCTBE U B BOGHHOM JieJ€. Y CTpPOICTBO . Ilpotusoras u ero OJIEKOJIOH, IPOTUBOIa3 KpacslIUX BEIIECTB
POTUBOra3a YCTPOMHCTBO. TMeTICH- KOJIBI».

JO. AncopOuyst aKTH- «AncopOuust
BHUPOBAHHBIM yTJIEM Kpacsi- KyKypy3HBIMH Naj04Ka-
LIUX BELECTB MEICU- MU ITapOB Naxy4ux
KOJIBL. AicopOtus BEIIECTBY
KYKypYy3HBIMH NTaJTOYKaMU

I1apOB NaxXy4HX BEIIECTB

24 Juctumnsius JUCTUIIISIMS KaK MPOLECC BBIIEICHUS J3. [Nonyuenune Y4eOHbIH TUCTHILIATOP, §17. 02.03
BEIIECTBA U3 KUIKOH CMECH. JUCTUIUITMPOBAHHON BOJIBI Komnexmus HepTs 1 Hed- | JomamHui ombIT
JuctunnmpoBaHHas Boaa U 00acTy ee C TTIOMOIIBIO TETIPOAYKTHI, TAOIHIIBI «O4ncTKa BOJgb
npuMeHeHus1. Kpucrammmsanys uim BeIIapy- naboparopHoii yctaHoBkH | IlepepaboTka HedTH
Banue. Kpuctaymumsanus v BeIIapiBaHue B JUIS TIEPETOHKH
nabopaTopuu (KpUCTaLTH3aToOphl U happopo- xunkocteil. Pasnenenue
BbIC YAIIIKH JUI BBIMTAPUBAHUA) U IPUPOE. CMecH IlepMaHraHara u
[eperonka e tu. HerenpoaykTsl. JUXpomara Kaus
@DpakIMOHHAas TePEeroHKa KUIKOT0 BO3AyXa crocooom

KpHCTaITH3aLHN.
. Komnekmus «Hedts u
HEe(TEIpOIYKTED.
Karanuzarop.
JO. Ouucmra 600bi
25 OO6cyxneHne pe3ynbTaToB Ortarnsl BBIPAIIMBaHNS KPUCTAIIOB COJIH. [Moaroroska k mpaxtude- | 09.03
mpaKkTHIecKoit paboThr Ne 4 « cKkoii pabote Ne 5.
BripaminBanue KpucTanion OuncTka NoBapeHHON
coJIM» (JJOMAITHUH OITBIT) comu (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.
Yalika, BOJa, CTeKIL.
nanovKa

N3yuenue npouecca
KOppO3UH XKele3a
(moManTHUH OITBIT)




27

XUMHYECKHE PEaKIINH.
YcnoBus npoTeKaHus 1
MIPEeKpALCHUS
XUMHYECKUX

peakuuit

TlonsTHE 0 XMMUYECKOHM peaklnu Kak
MPOIIECCe MPEBPAICHUS OJTHAX BEIIECTB B
Jpyrue. Y CIOBUS TEUCHUS U TIPEKPaICHHS
XUMUUYECKHUX PEaKIMM.

. YcrpoiictBo
KHCJIOTHOT'O
OTHETYIITUTEIIS.

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

PacTBOpBI KHCIIOTHI,
H3BECTKOBOM BOJIBI,
Mpamop, JKelle30, cepa,
acOecTHp. ceTka,

§18.

JloMarrHui OTIBIT
«3roroBnenue
CaMOZEIHHOTO OTHETY-
LIUTEIS »

30.03

28

IIpu3Haku XUMHUYECKUX
peakui

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

HD. Ilonyyenue ocaoka
auopokcuoa meou (11)
peaxyueil 0OMeHa.
Bo3sronka uona.
Brinenenue raza us3
pacrtBopa.

JI. Bzaumooeiicmaue
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-
TOTOBJICHUE JIUMOHAAY

06.04

29

OO0cyxIeHHE Pe3yIbTaTOB
MpaKkTU4ecKoit paboTsl Ne 6
«M3yuenue npouecca KOppo3uu
JKerne-3a» (TOMAaIIHUH OTIBIT)

IIpouecc xoppo3uu xenesa.

YcnoBusl, BEI3BIBAIOIINE KOPPO3HIO JKENE3a.
Bpen, HaHOCUMBII TTpOlIECCOM KOPPO3UU
HapOJHOMY XO3SUCTBY.

HOJZ[FOTOBI/ITI) JOKJIaJdbl HA
TeMy «Bplaaromuecs

PYCCKHUE YUEHBIE-XUMUKH

K KOH(pepeHIn

13.04

30

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

K KOHTPOJIbHO paboTe No2

3aaHus Ha KapTOIKaxX

IloaroroBka K KOHTPOJIb-
HO# paboTe No2

20.04




31 KontponsHas padora Ne 2 mo KoHTpoabHas NupuBuayanbHble 3aganust | [1oAroTOBUTE IPOEKTHI 27.04
TeMe «SIBIeHus1, MPOUCXOASAIINE padora Ne 2 Ha KapTO4YKax Ha temy «/ccnenoBanus
C BEIIECTBAMMI» XAMHWYECKHUX PEaKIIHi»

I'JIABA IV. PACCKA3BI ITIO XUMHWHU (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, IToaroroButh
YUYECHBIE-XUMUKI. nearenpHocTh M. B. JlomoHOCOBA, J.U. MenneneeBa, A.M. coobenne «Moe roou-

0 >KM3HU U IEATETHLHOCTH . 1. Menpeneesa, Bbytneposa u ap. MO€ XUMUYECKOE

M. B. Jlomonocosa, /1. 1. A. M. bytneposa BELIECTBOY.

MeHpeneesa, (O6 oTKpBITHH, TIO-

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

33 Konkypc coobuiennii yqanmxcs | MHOrooOpasyue XMMHYECKHX BEILIECTB. Kanrn s (c. 123 —145) 11.05
«Moe mFo0IMOe XUMHUIECKOEe JOTIOTHUTEIBHOTO YTEHUST | 3aBEpIINTH IIPOSKTHI HA
BerecTBo». OO OTKPHITHH, TT0- 0 XVMUH, TIpe3eHTamn o | Temy «VcciemoBaHus
JTy4eHUN W 3HAYCHUH BBI- XAUMHYECKHX BEIECTBAX XUMHYECCKHUX PEAKIIHI»

OpaHHOTO XMMHUYECKOTO
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:

e Tabpuensa O. C., OctpoymoB U. I'., Axnebunnn A. K. «Xumus. BBoaHbIii Kypc. 7 kmace» .- ydebHoe nmocobue mist yqamuxcs. - M.: [lpoda,
2010 .

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

JlonoJiHUTeIbHASA JINTEepaTypa:
1. Anmuk6eposa JI. FO. 3anumarenbnas xumust: Kaura uist yaamumxcst, yauteneit 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, umu [TotomcTBO 071HOTO 1Y36Ips. / Xumus B mkone. — 1997, — Ne 3. —c. 70 —72.

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

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

6.321HI/IM3TGJIBHI>IC OIIBITBI C BCHICCTBAMU BOKPYI' HAC: HWIUIIOCTPUPOBAHHOC rmocoodue AJid IIKOJBbHHUKOB, HM3y4YarOolIUX CCTCCTBO3HAHUEC, XHWMMUIO,
sxonoruro/ABT. H. B. I'py3neBa, B. H. JIaB-poBa, A. I'. Mypagses.- CI16.: Kpucmac, 2003.

7. Kamuu mupa. — M.: ABanra+, 2001.

8. Kpaysep b., ®pumantin M. - Xumus. JIabopatopusiit npaktukym. — M.: Xumus, 1995.

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

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

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

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

14. Xwumus 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-csa. Xumus.: H. B. Hupmuna, Boarorpan, Yuurens, 2007 r

HNHTepHeT-pecypcebl:

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

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

http://www.uroki.net/ Bce ms yumrens Ha caiiTe Y pOKH.HET
http://www.rusedu.ru/subcat_37.html apxuB yueOHbIX mporpamMm u npeseHramnuii PycEny
http://ru.wikipedia.org/wiki/3arnaBHas_ctpanunia Bukunenus Ha pycCKOM S3bIKe
http://window.edu.ru/ Emunoe okuo J{ocTym Kk 00pa3oBaTe/ibHBIM pecypcam
http://festival.1september.ru/ ®dectuBais negaroruyeckux uaeid «OTKPBITHIH YPOK»
http://www.uchportal.ru/ Yuurensckuii mopran

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

JlaGopaTopHoe o0opyaoBaHue
- OBIIEE U BCIOMOTI'ATEJIBHOE:
[lItaTuB 1a00paTOPHBIM XUMHUUECKUH,
Tatus 11 mpoOUpoK
[umnie! TUTEeNbHbIE
Arnredyka MEIULIUHCKAS
Jlocka Juist CyIIKH J1JabopaTOpHON MOCY/IbI
Epuy 115t MbIThS TOCYZBI
[IepuaTtky pe3nHOBBIE
Becsl yueOHbIe ¢ pazHOBECaMu
KommiekT nocyzsl ¥ MpUHAUIEKHOCTEN A1 pabOThI C MAJIBIMHM KOJIMYECTBAMU BEILIECTB
CrnupToBka abopaTtopHast

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

-XUMHNYECKHUE PEAKTUBbI U MATEPUAJIBI:
Mertasibl 1 HEMETaJJIbl, OKCHJIbl METAJJIOB, TUIPOKCUBI, COJIM, KACIOTHI, MHAUKATOPHI, TOpIOYas JKUJIKOCTb JJIsi CIIUPTOBOK, OPTaHUY €CKUE BEILIECTBA
— HeoOxoaumble s BeimosHeHus /9, JI/O u I1/P


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

- OBBEKTBI HATYPAJILHBIE:
Konnexmuu ractmace, BOJIOKOH, METaJUIOB M UX CIUIABOB, BUJIOB TOILIMBA, Kay4yyKOB, MUHEPAJIBHBIX YI0OpEHUN, MUHEPAJIOB U TOPHBIX MOPOJT

- TABJIMIIBI:
[TopTpeTbl y4eHBIX-XUMUKOB
KomruiekT Tabiaui 1eMOHCTPAIMOHHBIX IO XUMHH.

Pe3yJ1bTaTbI H CUCTEMA UX OLICHKU

Kpurepun 1 HOpMbI OLIEHKH 3HAHUA M YMEHHMH YYaIIUXCH 110 XUMHH

1. OIIEHKA 3HAHMI YYAIIIUXCS

Yuureab N01KE€H YYUTHIBATH:

— MPaBUWIBHOCTh M OCO3HAHHOCTb U3JIOKEHUS COJEPKAHUS, IOJTHOTY PACKPBITUS OHSITUH, TOUHOCTD YIOTPEOJIEHNS HAyYHbIX TEPMUHOB;
— CTeneHb CPOPMHUPOBAHHOCTH UHTEIJIEKTYAIbHBIX M 00Ley4eOHbIX YMEHUH;

— CaMOCTOSITENIBHOCTh OTBETA;

— PE4YEeBYIO IPAMOTHOCTD U JIOTUYECKYIO IIOCIIEI0BATEIbHOCTh OTBETA.

OueHka yCTHOIO 0TBeTa, NMCbMEHHOI KOHTPOJIbHOM padoThl (3aJaHUs €O CBOOOHO KOHCTPYHPYEMbIM OTBETOM):

OTtMmeTka «5» cTaBUTCS, €CIIM B OTBETE MPUCYTCTBYIOT BCE MOHSATHUS, COCTABISIONINE COJIEp)KaHNE TaHHOW TeMbI (OCHOBHBIE 3aKOHBI U TEOPUU XUMHH,
3aKOHOMCPHOCTU MPOTCKAaHUA XUMHUYCCKUX peaKuHﬁ, O6HII/I€ HAY4YHBIC ITPUHIMUIIBI ITIPOU3BOJACTBA HCOPTraHUYCCKUX U OPraHNYCCKHUX BCIICCTB U I[p.), a
CTETEeHb UX PACKPBITHSI COOTBETCTBYET YPOBHIO, KOTOPBIM MPEAYCMOTPEH TOCYJApPCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM. OTBET AEMOHCTPUPYET
OBJIAACHUC ydJallIUMCA KIIIOYCBBIMU YMCHHAMH, OTBCHAIOIIUMU Tp€60BaHI/IﬂM CTaHJapTa K YPOBHIO MMOATOTOBKU BBIITYCKHHKOB (FpaMOTHOG BJIAICHUC
XUMHYECKHUM SI3bIKOM, UCIIOJIb30BAHUE XUMUYECKOW HOMEHKIIATYPhI — «TPUBUATIBHONY WIIM MEKIYHAPOTHOUW, YMEHHE KIacCH(PUIIMPOBAThH BEIIECTBA U
peakii, TEPMUHOJOTUYECKH TPAMOTHO XapaKTEePU30BaTh JIFOOOW XUMHUYECKUM MPOIECcC, OOBICHATH OOYCIOBJICHHOCTh CBOMCTB W TMPUMEHEHUS
BEIIECTB MX CTPOCHHEM W COCTaBOM, CYIIHOCTh M 3aKOHOMEPHOCTh MPOTEKAaHUs M3YYCHHBIX BHUIOB peakuuil). B oTBeTe BO3MOXKHas oOJiHA
HEeCyIIeCTBEHHAas OIMOKa.

Otrmerka «4» CTaBUTC, €CJIU B OTBETC MPUCYTCTBYIOT BCC IOHATHUSA, COCTABIIAIOIINE OCHOBY COJACPKAHUA TEMBbI, HO IIPU UX PACKPBITUH JOITYIICHBI
HCTOYHOCTH, KOTOPBIC CBUACTCILCTBYIOT O HECAOCTATOYHOM YPOBHC OBJIAACHHA OTACIBbHBIMU KIHOYCBBIMU YMCHUAMH (OIJ_II/I6KI/I Ipu ONpPECaACIICHUN
KHaCCI/I(i)I/IKaHI/IOHHI)IX IMPU3HAKOB BCUICCTB, UCITOJIb30BaHNN HOMCHKIIATYPbI, HAITUCAHUHN ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKuHﬁ n T.H.).

OtrMmerka «3» cTaBUTCS, €CJIM OTBET IOJIHBIM, HO IpPU ATOM JOMYIlEHA CYIIECTBEHHas OUIMOKAa WM OTBET HEIMOJIHBIM, HECBSA3HBIH (OTCYTCTBYIOT
HEKOTOpbIE MOHATHSA, HEOOXOAUMBIE JUIS PACKPBITHS OCHOBHOTO CO/IEPKAHUS TEMBbI); B OTBETE MPOSIBISAETCS HEIOCTaTOYHAS CUCTEMHOCTb 3HAHUN WIIH
HEJIOCTATOYHBIN YPOBEHB BJIAJCHUS COOTBETCTBYIOIIMMH KIIOUEBBIMU YMEHUSIMH.



OtmeTKa «2» CTaBUTCS, €CIHM NMPH OTBETe OOHAPYKEHO HEMOHUMAHHE YYallUMCS OCHOBHOTO COJIEpXKaHMA y4eOHOTO Marepuana WA JOMYLICHBI
CYIIECTBEHHbIE OINOKHU, KOTOPBIE YUAIUICS HE MOXKET UCIIPaBUTh IIPU HABOSIIMX BOIPOCAX YUUTES.

2. OIEHKA MPAKTUYECKNX YMEHWUI YUAIIIUXCSI

OuneHka ymMeHuil peliaTh pacyeTHbIE 3a1a4N:

OTMeTKa «5»
B JIOTHYECKOM PACCYKJICHUU U PEIICHUU HET OMHMOOK, 3a7a4a perieHa paluoOHaIbHBIM CITIOCOOOM.

OrMmerka «4»
B JIOTMYECKOM PACCYKJCHUU U PELICHUH HEeT CYILECTBEHHbIX OIIMOOK, HO 3a/laua pelIeHa HepalMOHaIbHBIM CIIOCOOOM MIIM JIOMYILIEHO He Ooiiee ABYX
HECYIIECTBEHHBIX OLIHOOK.

OTMmeTka «3»
B JIOTHYECKOM PACCYKJIEHUHU HET CYIIECTBEHHBIX OIIMOOK, HO TOMYIIEHA CYIIECTBEHHAs OITMOKA B MATEMAaTUYECKUX pacyeTax.

OTMeTKa «2»
HUMCHOTCA CyHICCTBeHHI)IC OIHI/I6KI/I B JIOTHUYCCKOM paCCy)KI[CHI/II/I nu peHICHI/II/I.

OneHka 3KCIIepUMEHTAIbHBIX YMEHHUI
OreHKa CTaBUTCS HA OCHOBAaHMM HAOJIOACHNUS 32 yJalIUMCcs U MUCbMEHHOI0 OTYeTa 3a paboTy.

OrMmerka «5»

paboTa BBINOJIHEHA IOJTHOCTBIO U MIPABHIIBHO, C/IEJIaHbl IPaBUIIbHbIE HAOIIOCHHS U BHIBOJIBI;

HKCIEPUMEHT IPOBEJIEH M0 IJIaHY C YUeTOM TEXHUKHU 0€30MacCHOCTH M MPaBUi pabOoThI ¢ BEIIeCTBAMH U 000pY0OBaHUEM;

MPOSIBJIEHBl OPraHMU3AllMOHHO-TPYJOBbIE YMEHHUsS (IIOAJIEPKUBAIOTCS YMCTOTa pabodyero Mecta W MOPSAOK Ha CTOJIe, SKOHOMHO HCIIOJIb3YIOTCS
PEaKTHUBBI).

OTMmeTka «4»
paboTa BBITIOJTHEHA MTPABWIIBHO, CCIIaHbI IPABIIILHBIC HAOIOICHUS W BBIBOJIBI, HO IPU STOM DKCIIEPUMEHT IMPOBEJICH HE MOJHOCTHIO MM JOIYIIEH bI
HECYIIECTBEHHBIE OIIMOKHU B pabOTe C BEIIECTBAMH U 000PYI0BaHUEM.

OT1metka «3»

paboTa BEIMONHEHA TPAaBWIBHO HE MEHEE YeM HAIOJOBHHY WM JIOMYIIEHa CYIIECTBEHHAs OIMMOKAa B XOJAE JKCIIEPUMEHTa, B OOBSCHEHHHU, B
oopmieHnn paboThl, B COONIIOJICHUH TMPaBUJ TEXHUKH O€30MacHOCTH HpU paboTe C BellecTBaMH U 00OpYIOBaHHWEM, KOTOpas HCIPABIISETCS IO
TpeOOBaHUIO YUUTEIS.



OT1meTka «2»
JOMyIIeHBI B (M 00Jiee) CyIeCTBEeHHbIC OIIMOKH B XOJ€ DKCIIEPUMEHTa, B 00BsICHEHUH, B OpOopMIICHUN pabOThI, B COOJIIOICHUH TIPABUJI TEXHUKH
0e30MmacHOCTH MPH paboTe C BEIIECTBAMHU M 000PYI0BAaHUEM, KOTOPHIC YUAITUNCS HE MOXKET UCIIPABUTH JJAXKE IO TPEOOBAHUIO YUUTEIISI.

3. OHEHKA CAMOCTOATEJIBHBIX MUCHBMEHHBIX PABOT

B nucbMeHHBIX KOHTPOJbHBIX (TECTOBLIX) PA00TaX VUNTHIBACTCH TAKKE, KAKVIO YACTHh PA00THLI BLINOJHNJ VYCHHK:

«2» - 0-49 % zagannii; «3» - 50-69% 3amanwnii; «4» - 70-89% 3amanuii; «5» - 90-100% 3amaunii

KOHTpOJ’IbHO-I/I3MepI/ITe.TI[>HbIe MaTepuaJibl 0 XUMHUH 7 KJaacc

Kourpoabnas padora Ne 1 mo reme «MateMaTuka B XUMHI
1 BapuanT
1.PaccunTaiiTe OTHOCUTEIBHBIC MOJIEKYJIIPHBIE MAacChl BelecTB 1Mo ux Gopmynam: Bra, H2O, CO2, H2SOs, KOH, BaClz. 3naueHust OTHOCHTEIBHBIX

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

2.PaccunTaiiTe MaccoBbI€ JJOJIM AJIEMEHTOB B BellecTBax: a) yriekuciaom raze COz; 0) cynbdune kanpuus CaS; B) HarpueBoi cenutpe NaNOs; )
okcune amomuuausg AloOs.

3. PaccunTaiiTe MaccoBbIe JJOJHM KHCIOpOJa B BellecTBax: a) yriekuciaoM raze CO2; 0) okcune kanbiust CaO; B) HatpueBoii cenutpe NaNOs; 1)
okcune amroMuHug Al2Os.
KonTtpouabnasi paéora Ne 1 mo teme «MaremMaTnka B XHMHH
2 BapuaHT
1.PaccuunTaiiTe OTHOCHTEIBHBIE MOJIEKYIIIPHBIEC Macchl BerecTB 10 ux ¢popmyrnam: Clo, Na2O, CaO, H3POs, LIOH, Znl. 3HaueHust OTHOCHTEIBHBIX

aTOMHBIX MacC HalJIUTe MO Ta6J'II/II_Ie [[.I/I.MeHz[eJIeeBa, OKPYTUJIUTC UX OO0 LCJIBbIX YHUCCIL.

2.PaccunTaiiTe MaccoBbI€ 10JIM SJIEMEHTOB B BellecTBax: a) yrapHoM raze CO; 6) kapOuze kanbuusa CaCz; B) kanuesoit cenurpe KNOg; r) okcuze
oapus BaO.

3. PaccuuraiiTe MaccoBbIe 10H yriiepoja B BelecTBax: a) yriekuciaom raze COz; 6)kapouae kanbius CaC; B) kapoonare kanbius CaCOgz; 1)
yrapaom rase CO.

KountpoabsHas padora Ne2 mo teme «SIBjaeHnsi, Npoucxoasimme ¢ BeleCTBAMMN»



Nel. Bam nasbl TpH c10Ba, 00beAMHEHHBIX 00IIMM IpU3HAaKoM. OnpeenuTe STOT NPU3HaK.
a) CONPUKOCHOBEHHE (BELIECTB), HAIPEBAHUE, KaTAJIN3aTOPBI.
0) uentpudyrupoBanue, aacopOIus, KpUCTATUTH3AIUS

No2. Vkaxkure npu3HaKu XUMUYECKUX PEAKIIUN:
a) IpUropaHue Maciia BO BpeMs MIPUTOTOBICHUS MHIIIH;
0) B3aUMOJICICTBHE MTUIIECBOM COJIBI ¥ INMOHHON KHUCIOTHI

Ne3. 3anonnure npomnycku:

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

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

1) pa3Hblii pazmep 2) pa3Hyro mMaccy 3) pa3HbIi 1IBET

Ned. Paznenurte nepeuncieHHbIE SIBICHNUS Ha XUMUYECKUE U PU3NYECKUE:
a) BOCIJIAMEHEHHE CITUYKH; 0) CBEUEHHUE JICKTPOJIAMITHI; B) TOTEMHEHHE CepeOPSIHOM JIOKKH; T')CKUCAaHHE MOJIOKA; J)UCIIapeHUe BO/IbI; €)HarpeBaHUe
MUHEPAJILHON BOJIBI; JK)ILIABJICHUE CTEKIIA; 3)P/KaBICHUE JKEJe3a; M) 3aMep3aHue BOJIbI

Ne5. Bam mpeiaraercst Tpu ciioBa. Mexy nepBbIM M BTOPBIM CYLIECTBYET onpeaei¢HHas cBsi3b. Haiiaure coBo, Tak ke CBA3aHHOE C TPETHUM.
a) Kpucrannuzanus — MeHbIN Kyopoc; AUCTIILIALNA - ?
0) Jlyununa — kucnopop; ¢deHonadTaneus - ?

Neo6. Bam nansl uethipe cioBa. Tpu u3 HUX 00beJMHEHBI OOIIMM MpU3HAKOM. UeTBEPTOE K HUM He ToaxoauT. HaliauTe ero u o0bsSCHUTE, TOYEMY BBI
BbIOpaAJIM KIMEHHO 3TO CJIOBO.

a) bensun, Bosa, KEpOCUH, COTISIP.

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



Ilnanupyemsie pe3yabraTsl AJs Aereit ¢ OB3.

B coorBercTBuu ¢ Ilpukazamun Munodpnayku Poccun ot 29.12.2014 N 1644,

ot 31.12.2015 N 1577 pabGouas nmporpaMma OTpaKkaer:
1) n7st TTyXux, ciaboCHbIIAIINX, TO3THOOTTIOXIINX 00yJatOMIUXCs:
CIIOCOOHOCTh K COLMAJIBHOM aJanTallid W WHTErpalud B OOILIECTBE, B TOM YHWCIE MPU peau3allid BO3MOXHOCTEH KOMMYHMKAIIMM Ha OCHOBE
YBOKUTEIBHOE U 3200TIMBOE OTHOLICHHE K YJICHAM CBOEH CEMbU;
9.1. JIuuHOCTHBIE pE3yJIbTaThl OCBOEHHUS aJalTUPOBAHHOM 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOT'O OOIEro 0Opa30BaHMs CIOBECHOW peuyu
(BKJIIOYAs] YCTHYIO KOMMYHHUKAIIMIO), a TAK)KE, IPH JKEJIaHUU, KOMMYHHUKAIIMH HAa OCHOBE )KECTOBOH peyu C JUIIAMHU, UMEIOIIMMHU HapyLIICHUS CITyXa,
2) niig 00y4aroIIKXCs C HAapYIICHUSIMHU OMOPHO-/IBUTATEeNILHOTO arnmapara:
BJIaJICHHE HAaBBIKAMHU MPOCTPAHCTBEHHOHN M COLMATBHO-OBITOBON OPHEHTUPOBKH;
YMEHHE CaMOCTOSTEIbHO U 0€3011acCHO MepeIBUraThCsl B 3HAKOMOM U HE3HAKOMOM IPOCTPAHCTBE C UCIOJIB30BAHUEM CIEIIMATLHOTO 000pyI0BaHUS;
CIOCOOHOCTH K OCMBICIICHUIO M TU(dEepeHIIaluU KapTHHBI MUPa, €€ BPEMEHHO-TIPOCTPAHCTBEHHON OpraHu3allny;
CIIOCOOHOCTh K OCMBICIICHHIO COLIMAILHOTO OKPYXKEHHs, CBOETO MECTa B HEM, IPHUHSTHE COOTBETCTBYIOUIMX BO3PACTY LEHHOCTEH M COLIMATIBHBIX
ponen;
3) ans oOyyaromuxcs ¢ pacCTPOUCTBAMU ayTUCTUYECKOTO CIIEKTpa:
(dopMupoBaHUE YMEHHS CIeI0BATh OTPAOOTaHHOW CHCTEME TPABWII ITOBEICHHS U B3aMMO/ICHCTBHSI B TPUBBIYHBIX OBITOBBIX, YUCOHBIX U COLUATBHBIX
CUTYaIUsX, YACP)KUBATh IPAHUILIBI B3aUMOICHCTBUS;
HaHUE CBOWX MPEANOYTCHUI (OrpaHUYeHII) B OBITOBOM chepe u chepe HHTEPECOB.
(m. 9.1 BBegen [Ipukazom Muno6puayku Poccun ot 31.12.2015 N 1577)
o011ero o0pa3oBaHus JOJKHBI OTPAXKATh:
1) n7st rIyXux, ciaboCHbIIAIINX, TO3THOOTTIOXIINX 00yUYatomuXCs:
BJIaJICHHE HABBIKAMH OIPECIICHHS U UCTIPABIICHUS CTIEU(PUIECKUX OMMOOK (arpaMMaTH3MOB) B MIUCbMEHHON U YCTHOW PEYH;
2) nast 00y4arOLIMXCs C PacCTPOICTBAMU ayTHCTUYECKOTO CIIEKTpa:
¢dopmMupoBaHHE CIOCOOHOCTH TUIAHUPOBATh, KOHTPOJIUPOBATh M OIEHUBATH COOCTBEHHBIC y4eOHBIC ICWCTBUS B COOTBETCTBHM C ITOCTABICHHOM
3aaueil M yCIOBUSAMU €€ peau3aliy IpU COMTPOBOKAAIONIEH TOMOIIN
10.1. MeranpeameTHeie pe3yabTaThl OCBOCHHUS aaNTHPOBAHHONH 00pa30BaTEeNbHONW MPOTPaMMBI OCHOBHOTO II€JarOTHYECKOTO pPa0OTHUKA U
OpPraHU3YIOIIEH TOMOIIM THIOTOPA;
(dopMHpOBaHUE YMEHUS ONpeneisaTh Hanbosee 3¢ (HeKTUBHBIE CIOCOOBI TOCTHKEHUS pe3yIbTaTa MPH COMPOBOXKAOLIEH TOMOIIM MeJaroru4eckoro
pabOTHHKA M OPraHU3YIOLICH MOMOIIHU THIOTOPA;
¢opMHpoBaHHE YMEHHs BBIIOJHATH JEHCTBUS MO 3aJaHHOMY alTrOpUTMYy WM 0Opas3lly HpU COINpPOBOXKIAIONIEH MMOMOIIM IeAaroruueckoro
pabOTHHKA U OpPraHU3YIOICH MOMOIIN THIOTOPA;
¢opMHpOBaHHE YMEHHs OIICHHBATh PE3yJIbTaT CBOEH NESATEIBLHOCTH B COOTBETCTBUU C 3a/laHHBIMH 3TAJOHAMU IPU OPTaHU3YIOLIEH MOMOIIN
TBIOTODA;
¢dopmMHpoBaHHE YMEHHs aJ€KBaTHO pPearMpoBaTh B CTAHJAPTHOW CUTyallMM Ha YCIeX U Heylady, KOHCTPYKTHBHO JEHCTBOBAThH Jake B CUTYyalMsIX
Heycrexa IMpu OpraHu3yoIIeH MOMOIIN ThIOTOPA;

CaMOCTOSITENILHO OOpaTUThCA K IMEAaroruyeckoMy paOOTHUKY (Telarory-rncuxosiory, COUMaIbHOMY IEAarory) B ciiyyae JMYHBIX 3aTPyIHEHHH B
pelIeHnH KaKoro-a1ubo Bompoca;



¢dopMHupoBaHHE YMEHUS aKTUBHOT'O MCIOIb30BAHUS 3HAKOBO-CUMBOJIMUYECKUX CPENICTB IS PEACTaBICHUs HH(OpMAIMK 00 U3y4aeMbIX O0OBEKTaX U
npoleccax, pa3IMyHbIX CXEM PELICHHs] yUeOHBIX U MPAKTHUECKUX 3ajjad MPU OpraHu3yoLIed MOMOIIH Iearora-fcuxojora u TbroTopa;
pa3BUTHE CIIOCOOHOCTH CAMOCTOSITENIFHO JeMCTBOBaTh B COOTBETCTBUM C 3a/JaHHBIMU JTAJOHAMM IPH IMOHMCKE WHGOPMAMU B PA3IUYHBIX
UCTOYHUKAX, KPUTUYECKH OLIEHUBATh U MHTEPIPETHUPOBATH NOIYy4aeMy0 HH()OPMALIUIO U3 pa3IMYHbIX HCTOYHHUKOB.
(. 10.1 BBenen Ilpuxkazom Munobpuayku Poccun ot 31.12.2015 N 1577)
- 7S CNENbIX U caa0oBUIALIMX OOy4arOIIMXCs: BJIaJCHHE MpPaBUWIIAMHU 3allUCU XMMHUYECKHX (DOpPMyJ ¢ MCIIOIB30BaHUEM pelibe(hHO-TOUEUHOMH
cucteMmbl obo3Hauenuii JI. bpaitns;
(rim. 7 BBemen Ilpukazom MunoOpuayku Poccuu ot 31.12.2015 N 1577)
- Juid OOy4aromMXCsi ¢ OTPAaHUYCHHBIMA BO3MOXXHOCTSIMHM 3/I0POBBSI: BIJIQJICHHE OCHOBHBIMH JOCTYIMHBIMH METOJAaMH HAYYHOTO ITO3HAHMSA,
UCIOJIb3yEeMbIMU B XUMHH.
(rm. 8 BBezeH [Ipukazom MunoOpuayku Poccun ot 31.12.2015 N 1577)
Jlns pa3BUTHUS TOTEHIMala OOY4YaroLIMXCs, MPEXAe BCEro OJApEHHBIX JeTeld M JeTed ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pPOBBSl, MOTYT
pa3padaTbIBaThCs C y4aCTHEM CaMHX OOYYarOIIUXCs M UX POJIUTENEH (3aKOHHBIX MPECTaBUTEIICH ) WHANBUYAIbHbBIC YUCOHBIC TUIaHBI.



