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IHosicuuTenLHAA 3aMHCKA

Hacrosimass paGodass mporpamma cocTaBjleHa Ha OCHOBE CJCIYIOIIUX HOPMATHUBHBIX
JIOKYMEHTOB:

- @enepanbublii 3akoH Poccuiickoit ®enepamnyu ot 29 nexadbps 2012 r. Ne273-d3 "O06
obpazoBanuu B Poccuiickoit denepanun";

- @enepasbHBI TOCYAapCTBEHHBIH 00pa30BaTENbHBIM CTaHAAPT OCHOBHOTO OOMIETO
obpasoBanus (IIpuka3z Munucrepcrsa o6pasoBanus u Hayku PO ot 31 mast 2021 r. Ne287);

- Ilporpamma pa3BuTusi W (POPMUPOBAHUS YHHUBEPCAJBHBIX YYEOHBIX ICHCTBUUM ISt
OCHOBHOTO 00111eT0 00pa3oBaHus;

- Komudukarop »>1eMEHTOB colepkaHus W TpeOOBaHWA K YPOBHIO TOJATOTOBKHU
00yJaromuxcsi, OCBOMBIINX OCHOBHBIE 00I11€00pa30BaTEIbHBIE MPOrPaMMbl OCHOBHOT'O OOIIETO
oOpa3oBaHus, 7S MPOBEACHUS TOCYIaPCTBEHHOU (MTOrOBOM) arTecTanuu (B HOBOHM (opme) 1Mo
XUMUH;

- @enepalbHBIM TEpeUeHb YYCOHUKOB, PEKOMEHIYEMBIX K HCIOJIB30BAHUIO IIPHU
pealu3alid  HMEIOIUX TOCYJApCTBEHHYIO aKKpeOUTalHuio 00pa3oBaTeNbHBIX MPOrpaMM
Ha4YaJIbHOro O0OIIEero, OCHOBHOIO o0O0IIero, cpeaHero obmero ooOpaszoBanms Ha 2019-2020
y4ueOHbI#H roj (nmpuka3z Munnpocsererus PO ot 28 gekadps 2018 roma Ne345);

- Pabouas mporpamma x smaun YMK O.C. I'abpuensna. Xumusi 7-9 kimaccel. MockBa,
Hpoda, 2017,

- Yueonsiit mian MOY «COILI c. bonpmas Typay;

- [Tonoxenue o padoueit mporpamme MOY «COILI c. bonwias Typay,

- YeraB MOY «COII c. bonbuas Typay.

B cootBerctBum ¢ yuebubm mianom MOY «COIlll c. bonbias Typa» Ha nu3ydeHue XuMuu
B 7 xi1acce oTBOAUTCs 1 vac B Hememnro, 34 yaca B TO/.

OCHAUJEHUE YYEBHOI O I[IPOLIECCA

YMK «Xumus. 7 kaace»

1. Xumus. Bronuerit kypc. 7 kimace. Ilponenesruueckuii kypc (aBropsl O.C. 'abpuensiH,
N.T". Octpoymos, A.K. Axne6bunun). 160 c.

2. Metomnueckoe nocoome. 7 kiacc (aBropsl O.C. I'abpuensia, I'.A. lunapesa). 208 c.

3.IIpaktukym. 7 knacc (aBtopsl O.C. I'abpuensn, 1.B. Akcenoa). 80 c.

HUHDOOPMALIMOHHBIE CPEJ[CTBA

HHTepHeT-pecypchbl HA PyCCKOM si3bIKe

1. http://www.alhimik.ru TIpeacraBneHsl pyOpUKH: COBETHl AOUTYPUEHTY, YYUTEIIO
XUMHH, CIIPABOYHUK (O4YEHb Ooubllasi mMoa00pKa TaOJMIl U CIIPAaBOYHBIX MaTEpHUajIoB), Becemast
XHMMHUS1, HOBOCTH, OJTUMITHA]IBI, KYHCTKamepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEJCHUH ).

2. http://www.hij.ru )KypHan «XuMusi ¥ )KU3HB)» MOHATHO U 3aHUMATEIHHO PAaCcCKa3bIBACT
000 BCEM MHTEPECHOM, YTO IIPOUCXOJUT B HAYKE U B MUPE, B KOTOPOM MBI KHBEM.

3. http://chemistry-chemists.com/index.html DrexTponuslit xypHam «XUMHUKH U XUMHS,
B KOTOPOM TMPEJCTABICHO MHOXECTBO OIBITOB IO XHMHUH, 3aHUMATENbHON WH(OpManuy,
TIO3BOJISIONICH YBIICUb YICHUKOB IKCIIEPUMEHTAILHON YaCThIO MPEIMETa.

4. http://c-books.narod.ru BceBo3morkHast uTeparypa 1o XuMHUH.

5. http://www.drofa-ventana.ru M3BecTHoe U31aTeIbCTBO YUeOHOM auTepaTypbl. HOBUHKH
Hay4YHO-TIONYJISIPHBIX M 3aHUMAaTEIbHBIX KHHUT 110 XHMHH.

6. http://1september.ru Xypuan qis yaurteneit u He TONbKO. Bosbioe KoaH4ecTBO paboT
YYCHUKOB, B TOM YHCJIEC ¥ HCCIIEIOBATEIILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOJNBHBIA OPTaT  CO
CCBUTKaMH Ha 00pa30BaTeIbHbIC CAUTHI 10 XMMUHU.

8. www.periodictable.ru COopHHK crareit 0 XUMHAYECKHX JJIEMECHTAX,
WILTFOCTPUPOBAHHBIN SKCIIEPUMEHTOM.
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B cootBerctBum ¢ ®DenepanbHBIM TOCYIAapCTBEHHBIM O0pa30BaTEIbHBIM CTaHIIAPTOM
OCHOBHOT'O OOIIET0 00pa30BaHUS 21A6HLIMU WeAAMU TIKOJIHLHOTO XMMHUYECKOTO 00pa3oBaHUs
SIBIISTFOTCSL:

® ¢gopmuposanue 'y OOYUYAIOMIMXCS CHCTEMBbl XHMHUYECKMX 3HAHHH Kak KOMIIOHEHTa
€CTECTBECHHOHAYYHbIX 3HAHUN;

® paszeumue JUYHOCTH OOYYAIOUIMXCS, UX WHTEIUICKTYaJbHBIX UM HPABCTBEHHBIX Ka4yeCTB,
(dopMHpOBaHHE TYMAHHCTHYECKOTO OTHOIICHUS K OKPYXKAIOIMIEMYy MHPY U DKOJOTHYECKH
1eJIeco00pa3HOTo TIOBEJICHUS B HEM;

® noHUMaHUe OOYYAIOIIUMHCS XUMHH Kak IPOU3BOAMTENBHOM CHIIBI OOIIecTBa W Kak
BO3MOXKHOH 00acTu OyayIie npopecCHoOHANBHON AeSITeTbHOCTH;

® passumue MBIIUICHUS OOYYAIONMUXCS MOCPEICTBOM TAaKUX IMO3HABATEIBHBIX Y4eOHBIX
NEHCTBUH, KaKk yMeHHE (HOPMYITUPOBATh MTPOOJIEMY U TUIIOTE3Y, CTABUTD LIEJIU U 3a/1a49H, CTPOUTH
IJIaHbl JOCTUXCHUA ueneﬁ U PpCHICHUA IIOCTABJICHHBIX 3ala4d, OIIPCACIIATbL IIOHATHA,
OTPaHUYMBATH MX, ONMCHIBATh, XaPaKTEPU30BATh U CPABHUBATH;

® NOHUMAGHUe B3AUMOCBSI3M TEOPHM W NPAKTUKHA, YMEHHE IPOBOAUTH XWMHUYECKUH
SKCIICPUMCHT U Ha €ro OCHOBEC [1€JIaTb BbIBOAbI U YMO3AK/IIOYCHH.

Jnis  IOCTHKEHHMS JTHX I[eled B Kypce XHUMHHM Ha CTYNEHH OCHOBHOTO OOIIEero
00pa30BaHUs PEIIAIOTCS CIACAYIOIUE 3aJa4M:

- opmupyromcs 3HAHUS OCHO8 XUMUYECKOU HAYKU — OCHOBHBIX (AKTOB, TMOHATHUH,
XUMHWYCCKHUX 3aKOHOB U TCOpI/If/’I, BBIPAKCHHBIX TOCPEACTBOM XUMHUYCCKOI'O A3bIKA,

- pa3BUBaomcs ymeHusi HabMoaaTh U OOBSICHATh XUMHUUCCKUE SBJICHHS, IIPOUCXOJISIIUE B
pUpPOJIe, Ta0OPATOPHBIX YCIOBHX, B OBITY U Ha MIPOU3BO/ICTBE;

- npu06pema10mc;l cneyuaibrvle YMeEHUs U HAaeblKu 110 6C3OHaCHOMy O6paH_ICHI/IIO C
XUMHUYCCKUMM BCUICCTBAMU, MAaTCpUaJIaMU U IIPpOLICCCaMU;

- popmupyemcs cymanucmuyeckoe OmHOUleHUe K XUMUu KaK MPOU3BOJIUTEIHHON CHUIIE
00111ecTBa, C TOMOIIBIO KOTOPO# pelaroTcs riao0anbHbIe TPOOIeMbl YEIOBEUECTBA,

- ocywecmensiemcss uHmezpayusi XAMUYECKON KapTUHBI MHpa B CIUHYIO HAyYHYIO
KapTHUHY.

O0mas xapakTepucTuKa yueOHOro Kypca

JlanHas paGodass mporpaMma IO XMMHHM OCHOBHOTO 0OIIero oOpa30BaHUS pacKpbIBaeT
BKJIaJ] y4eOHOT0 IIpeIMeTa B IOCTHIKEHUS 11eJIe OCHOBHOT'O OOIIEro 00pa30BaHUs U ONpEeIisieT
BaXHEHILINE COAEPIKATEIBHBIE IMHUU PEAMETA:

® «gewecmeo, cmpoenue geuecmeay - COBPEMEHHbIE IPEJICTaBICHHSI O CTPOCHUH aToMa U
BemlecTBa Ha ocHoBe [lepmommueckoro 3akoHa u Ilepumoamyeckoi CHCTEMBI XUMHYECKHX
aneMeHToB /.M. MenzneneeBa, ydeHHs O XMMHUYECKOH CBSI3M M KPUCTAUIMYECKOM CTPOEHUU
BEIIECTBA;

® (XUMU4eckas peakyusy - 3HaHNUS O IPEBPALICHUSX OJHUX BEIIECTB B IPYrUe, TUIIOJIOTHH
XUMHUYECKHX PEaKIUi, yCIOBUAX UX MPOTEKAHUS U CIIOCO0aX yNpaBlIeHUs] UMU;

® (MemoObl NO3HAHUA XUMUUY - 3HAHUS, YMEHHUS M HaBBIKA HKCIEPUMEHTAIbHBIX OCHOB
XUMHUHM JUIsL TIOJIyY€HUST M HW3Y4YEHMs] CBOICTB Ba)KHEHIIMX MpEICTaBUTENECH KIJIacCoB
HEOPraHMYECKUX COEAVNHEHNN;

® (NPOU3BOOCMBO U NPUMEHEHUE eujecney - 3HaHNE OCHOBHBIX 00J1acTeil MpOn3BOJACTBA U
IPUMEHEHHS Ba)KHEWIIUX BEIIECTB, a TakXKe ONBIT Oe30macHOro oOpallleHus ¢ BEIIeCTBaMU,
MaTepHajaMM U IPoLecCaMt, UCTIONb3YEMBIMH B OBITY U Ha MIPOU3BO/ICTBE;

® (A3bIK XUMUU» - OTIEPUPOBAHUE CHUCTEMOM BaKHEWIIMX XUMHYECKUX IMOHATHHI, 3HAHUE
XUMHUYECKOH HOMEHKJIATYphl, @ TaKK€ BJIAZICHHE XUMHUYECKOM CHUMBOJIMKON (XMMHYECKHUMHU
dbopMynaMu U ypaBHEHHSIMH );

® (KOIUYEeCmBeHHble OMHOWEHU 6 XUuMuu» - YMEHUE IPOU3BOJIUTH pacueThl II0
XUMHUYECKHM (hopMyJIaM U ypaBHEHUSIM.

MecTo npeamera B y4eOHOM ILJIaHe.



@enepanbHblii  TOCYyJapCTBEHHBI  00pa3oBaTeNbHbI  CTaHAAPT  MNpeaycMaTpUBacT
W3ydeHHUEe Kypca XMMHUHU B OCHOBHOW NIKOJE KaK COCTaBHOW YacTH MPEIMETHON 00JiacTh
«EcTecTBeHHOHAYYHBIE PEIMETHI.

Ilponedesmuueckuii sman ¢ 7 Kaacce. DTOT Kypc paccyuTaH Ha 1 4ac B HeJemio B
obveme 35 yd4eOHBIX "acoB. BBeneHue 3TOro Kypca HEM30EKHO BIICUYET 3a COOOW HEKOTOpHIC
MOBTOPBI yueOHOro coiepxaHus B 8-9 kiaccax, KOTOpbIe, OJIHAKO, HE HapyIlaloT PaBEHCTBA
CTapTOBBIX BO3MOXXHOCTEH 00yUarOIUXCS [0 OTHOILIEHUIO K HOBOMY IIPEIMETY.

Pe3yabTarsl ocBOCHUSA Kypca.

ITo 3aBepiieHMH Kypca XMMHH Ha 3Tarieé OCHOBHOTO OOIIEro oOpa30BaHMs BBHITYCKHUKH
OCHOBHOM LIKOJIBI JJOJKHBI OBJIAJIETh CJICIYIOIMMU PE3YIbTATAMMU:

JIMYHOCTHBIE Pe3yJbTAThI:

- 3HQHUe U NOHUMAaHUe: OCHOBHBIX HCTOPUYECKHX COOBITHH, CBSI3aHHBIX C Pa3BUTHEM
XUMUHU;, TOCTHKEHUN B 00JIACTH XUMHH M KYJIBTYPHBIX TPAIUIMN CBOEH CTpaHBI (B TOM YHCIIE
HAYYHBIX); OOIIEMHUPOBBIX JOCTHKEHUN B OOJIACTH XWMHH, OCHOBHBIX MPHUHIIMIIOB W TIPaBUI
OTHOILICHHUS K MPUPO/IC; OCHOB 3JI0POBOr0o 00pasa KM3HU M 3/I0POBbeCOCPETarOIINX TEXHOJIOTHH;
MpaBWJI TOBEACHHUS B YPE3BBIYANHBIX CUTyalUsX, CBA3AHHBIX C BO3JCHCTBUEM pPa3IUYHBIX
BEIIECTB; OCHOBHBIX IpaB M OOS3aHHOCTEH TrpakgaHWHAa (B TOM YHCIEe O0OydYaroIierocs),
CBS3aHHBIX C JIMYHOCTHBIM, TPOPECCHOHATBHBIM ¥ JKU3HCHHBIM CaMOOIIPEICIICHUEM;
COIMAIbHOM 3HAYMMOCTH U COJICPIKAHUS MPOPECCUii, CBA3aHHBIX C XMMHEH;

- 4ygcmeo 2opoocmu 3a POCCUMCKYI0 XHMHUYECKYI0 HAayKy M JOCTH)KCHHUS YUYCHBIX;
YBaXCHHE U TMPUHATHE IOCTIKEHUN XMMHH; JIOOOBH M OEpeXHOE OTHOIICHHE K MPHUPO/IE;
YBAKCHUE U YUET MHEHHMI OKPYKAIOIIUX K JIMYHBIM JIOCTUKEHUSIM B U3YYEHUH XUMUU;

- NpusHaHue TCHHOCTH COOCTBEHHOTO 3J0POBbsi MU 3[0POBBS OKPYKAIOLIUX JIOICH;
HEOOXOIMMOCTH CAMOBBIPAKEHUS, CAMOpEATU3aIINH, COLMATLHOTO IPU3HAHNS,

- O0CO3HaHue CTENEHW TOTOBHOCTHM K CAMOCTOSATEIbHBIM MOCTYIKaM U JIEUCTBUSM,
OTBETCTBEHHOCTH 3a UX PE3YJIbTATHI;

- nposgieHue  SKOJOTUYECKOTO CO3HAHUSA, JOOpOKENIaTeIbHOCTH, JOBEpUS U
BHUMATEIILHOCTHU K JIFOSIM, TOTOBHOCTU K COTPYJAHUYECTBY; MHUIIMATUBHI U JIFOOO3HATEIILHOCTH
B M3YUYECHHUU BEIIECTB M IMPOLECCOB; YOEKICHHOCTH B HEOOXOJUMOCTH Pa3yMHOTO
WCTIOJIb30BaHMS JOCTHKEHU HAYKH U TEXHOJIOTUI;

- YMeHue YCTAaHABIIMBATh CBSI3U MEXAY LEIbI0 U3YUYEHUS XUMUU U TEM, I YETO ITO
HY)KHO; CTPOHUTH XU3HEHHbIE U MPOQPECCHOHAIBHBIC TIJIAHBI C YYETOM YCICUTHOCTH H3YYCHHS
XUMHUH U COOCTBEHHBIX IPUOPUTETOB.

MeTtanpeaMeTHble pe3yJabTaThl:

- UCNONb306aHUe PABINIHBIX MCTOYHUKOB XMMHUYECKONH HH(OpMAINH; MOJyYeHUE TaKOH
UHOpMalINK, ee aHaJIK3, TOJIOTOBKA HA OCHOBE HTOT0 aHajn3a HHPOPMALMOHHOTO NMPOIYKTa U
€ro Mpe3eHTaIuS;

- npumeHeHue  OCHOBHBIX METOJOB TIO3HaHUS  (HAOMIONEHMs, OSKCIEPUMEHTA,
MOACIINPOBAHUA, UBMCPCHUSA U T.)I.) JJI U3YYCHUSA XUMHUYCCKUX O6’I)GKTOB;

- UCNONb306aHUe OCHOBHBIX JIOTMYECKUX ONepaluil (aHaiu3a, CHHTE3a, CpPaBHEHMS,
00001IeHNs, [0Ka3aTeNbCTBA, CHCTEMaTU3allUM, Kilaccupukamuu W Jip.) NOpU  H3y4YEeHUHU
XUMHUYECKHX O0BEKTOB;

- ¢opmyruposanue BBIBOIOB W YMO3AKIIOUEHWH W3 HAOMIOACHUH W H3YYEHHBIX
XUMHUYECKHX 3aKOHOMEPHOCTEH;

- NPO2HO3UPOBaHIUe CBOMCTB BEIIECTB HA OCHOBE 3HAHMS MX COCTAaBA U CTPOCHUS, a TAKXKe
YCTAQHOBJICHHSI aHAJIOTUH;

- popmynupoeanue NI, THNIOTE3 U MyTel MPOBEPKH UX HCTHHHOCTH;

- onpedenenue 1eNeR U 3a/1a4 y4eOHOIN M MCCIIeI0BaTENbCKON NEATETbHOCTH U MyTel HxX
JOCTUXKECHUS;

- packpvimue TPUYUHHO-CIEACTBEHHBIX CBSI3eH MEXIy COCTaBOM, CTPOCHHEM,
CBOMCTBaMH, IPIMEHEHNEM HAXO0XICHHEM B IPHPOJIC M MOTYYCHHEM BOKHEHIINX XUMUIECKUX
BEILIECTB;



- apryMeHTanusi COOCTBEHHOH MO3MIMU U €€ KOPPEKTUPOBKA B XOJ€ ITUCKYCCHH IO
MaTepHagaM XMMHUYECKOTO COJEPKAHNUS.

IIpeameTrHbIe pe3yJibTaThI:

B noznasamenvnoi cghepe:

3nanue (nonumanue):

- XMMHYECKOW CHMBOJIMKM: 3HAKOB XUMHUYECKHX JJIEMEHTOB, (OpPMYyT XHMHUYECKHX
BEUICCTB, YPABHCHNUI XUMHUYECKUX PEaKLINN;

- BOKHEMIIMX XMMHUYECKUX MOHITUI: BEIIECTBO, XUMHUYECKHH 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIBHBIE aTOMHAs M MOJIEKYJISIpHAs MacChl, HOH, KaTHOH, aHUOH, XUMHUYECKas CBS3b,
AJIEKTPOOTPULIATEILHOCTh, BAJEHTHOCTh, CTENEHb OKHCIEHHUS, MOJIb,  MOJISIpHas Macca,
MOJISIPDHBI  00BEM, pacTBOpPbI, DSJCKTPOJUTBl M  HEIJIEKTPOJIUTHI, IEKTPOIUTHYECKAs
JIMICCOIIMALINS, OKUCIIUTENb U BOCCTAHOBUTEIb, OKUCIIEHUE M BOCCTAHOBIICHHE, TETJIOBOH 3 ek
peaKuuu, OCHOBHBIE THUIIBI PEAKIIMA B HEOPraHUYECKON XUMUU;

- (hopMyITMPOBOK OCHOBHBIX 3aKOHOB M TE€OPHH XUMHHU: aTOMHO-MOJICKYJIIPHOTO YUCHHUS;
3aKOHOB COXPaHEHHUS MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa BEIIECTB, ABOraapo;
Ilepnonnueckoro 3akona [[. . MenneneeBa; TeOpuu CTPOCHHsI aTOMa U YYEHHsI O CTPOCHUU
BELIECTBA; TEOPUU NIEKTPOIUTUYECKON JUCCOLMALMN U YUEHUS O XUMUYECKON PEAKIIMH.

Ymenue nasvieams:

- XUMUYECKHE JJIEMEHTHI,

- COEIMHEHUS U3YUYEHHBIX KJIACCOB HEOPraHUYECKHUX BEIIECTB;

- OpraHMyecKue BellecTBa M0 UX (opmyie: MeTaH, 3TaH, 3TUJIEH, ALETUJIEH, METaHOJI,
[JIMLIEPUH, YKCYCHAs KHCIIOTa, TJII0K03a, caxapo3a.

ObwvscHenue:

- (U3MYECKOro CMbICIa aTOMHOrO (MOPSIIKOBOIO) HOMEpa XHMMMUYECKOTO JIJIEMEHTA,
HOMEpPOB rpymisl U nepuoja B Ilepuonnueckoii cucreme /.M. MenneneeBa, K KOTOPbIM 3JIEMEHT
IPUHAJJIEIKUT;

- 3aKOHOMEPHOCTEN N3MEHEHHUS CTPOCHHUS aTOMOB, CBOMCTB JIEMEHTOB B MPEJENIax MaJbIX
NEPUOOB U A TPYIII, a TAK)KE CBOMCTB 00pa3yeMbIX UMHU BBICIINX OKCUAOB U THJIPOKCHJIOB;

- CYLTHOCTH IpOLECcCa AIEKTPOIUTHYECKOM TUCCOIMALNY U PeaKIMii HOHHOTO OOMEeHa.

Ymenue xapaxmepuzosamow:

- XUMHMUYECKHE 3JEMEHTHhl (OT BOJIOpOJa A0 KalbliUsi) Ha OCHOBE HUX IIOJIOKEHHUS B
[Tepuoanueckoit cucteme xumudeckux ainemeHToB .M. MenneneeBa u ocoOeHHOCTEN CTPOEHUS
UX aTOMOB;

- B3aUMOCBSI3b MEX]ly COCTaBOM, CTPOCHHEM U CBONCTBAMH HEOPraHUYECKHUX BELIECTB;

- XMMHMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB (OKCHIIOB, KUCIIOT,
OCHOBaHUM, aM(QOTEPHBIX COETUHEHUH U COJEH).

Onpeoenenue:

- COCTaBa BELLECTB M0 UX Gopmysam;

- BAJICHTHOCTH M CTEIIEHU OKHCIIEHUS 3JIEMEHTOB B COEIMHEHNUN;

- BUJIOB XUMUYECKOM CBSI3U B COCIMHEHMSIX;

- TUIIOB KPUCTAJUINYECKUX PEIIETOK TBEPBIX BEIIECTB;

- IPUHA/ITIE)KHOCTH BEILIECTB K OMPEIEIEHHOMY KJIacCy COeTUHEHUII;

- TUIIOB XUMUYECKUX PEAKIUH;

- BO3MOXHOCTH IIPOTEKAaHUS peaKklMii HOHHOTO 0OMEHa.

Cocmasnenue:

- cxeMm crpoeHuss aroMoB TmepBeiXx 20 snementoB llepmoamueckor cucremsr JI.M.
Menneneena;

- (hopmyn1 HeopraHMYECKUX COETMHEHUI U3yUYEHHBIX KIacCOB;

- YPaBHEHUN XUMUYECKUX PEAKLUN.

besonacnoe obpawenue ¢ XuMu4ueckoil nocy1oi u 1a00paTopHbIM 000PYIOBaHUEM.

IIposedenue xumuuecko2o IKCnepUMeHma:

- TOATBEPKAAIOIIEIO0 XUMHUYECKHE CBOWCTBA HM3YYEHHBIX KJIACCOB HEOPTaHUYECKUX
BELIECTB;
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- MOATBEPKIAIOIIETO XUMHUUECKUN COCTaB HEOPTraHUUECKUX COECTMHEHUN;

- 0 TIOJIYYCHHIO, COOMPAHUI0O W PACNO3HABAHHMIO Ta3000pa3HBIX BEIMIECTB (KUCIOPOJA,
BOJIOpPO/Ia, YTIEKHUCIIOrO ra3a, aMMHUaKa);

- [0 ONpEeNeTIeHHUI0 XJIOPHUA-, CylbdaT-, KapOOHAT-MOHOB M MOHA AMMOHUS C TOMOIIBIO
Ka4eCTBEHHBIX PEaKLUM.

Buiuucnenue:

- MacCOBOM JIOJTM XUMHUYECKOTO AJIEMEHTa 10 (POpMyIie COeTUHEHUS;

- MacCOBOM JIOJIM BEILIECTBA B PACTBOPE;

- Macchl OCHOBHOI'O BELIECTBA MO0 U3BECTHOM MaCCOBOM J10JI€ PUMECEN;

- 00bEMHOI1 J10JI1 KOMIIOHEHTA T'a30BOM CMECH;

- KOJIMYECTBA BEUIECTBA, 00hEMa WIIM MAacChl BEIIECTBA MO KOJIMYECTBY BEHIECTBA, 00BEMY
WJIM MacCe PeareHTOB WM MPOyKTOB PEaKIUH.

Hcnonvzosanue npuobpemennvix 3HAHUU U YMEHUlN 8 NPAKMUYECKOU OesamenbHOCU U
NOBCEOHEBHOU HCUSHIL:

- Ui 0€30TMacHOr0 OOpAIIEeHUs C BEIIECTBAMHU M MaTepHalaMH B MOBCEAHEBHOW KU3HU U
rPaMOTHOT'O OKa3aHUS MEPBOM MOMOIIH MPU 0XKOTaX KUCIOTAMHU U IIET0YaMU;

-IUIs1 OOBSICHEHHSI OT/ICIBHBIX ()aKTOB M MPUPOIHBIX SBIICHUH;

- JUISL KPUTUYIECKOM OIICHKU MH(POPMAIIH O BEIIECTBAX, UCIIOIb3yEeMbIX B OBITY.

B ueHHOCTHO-OpHeHTALMOHHOI cdepe

Ananuz u oyenxa TOCIENCTBUN I OKPYXAIOIIeil cpeabl OBITOBOM U MPOU3BOACTBEHHOM
JESITCIILHOCTH YEJIOBEKA, CBSI3aHHOH C IMOTYYCHHEM U TIepepabOTKOM BEIIECTB.

B Tpynosoii chepe

Ilposedenue onepayuii ¢ WCNOJIB30BAHWEM HArpEBaHUs, OTCTAWBaHMS, (DHIIBTPOBAHUA,
BBIMIAPUBAHUSA; TONY4YECHUS, COOMpaHUs, pacCIo3HABaHUS BEIIECTB; HM3TOTOBJICHUS MOJeNei
MOJIEKYJL.

B cepe Oe3omacHoCTH KHU3HEAESATEIbHOCTH

- coOmoOeHue TIpaBWI TEXHUKA OE30MAaCHOCTH TIPH TPOBEACHHH XHUMHYECKOTO
HKCIIEPUMEHTA;

- 0OKa3aHue TIEPBOI TTOMOIIU TIPH OXKOTAX, TTOpe3ax U XUMUYECKUX TpaBMax.

COJJEPXAHUE KYPCA

IIponeneBTHYECKUIT KypC

Xumus 6 yenmpe ecmecmeo3Hanus

XuMmus kak yactb ecrectBo3HaHus. Ilpeamer xumum. EcTecTBO3HaHME — KOMILIEKC
HayK o mpupoae: pusuku, xumun, 6uoaoruu u reorpaduu. [lonoxuTensHOE U OTPUIIATENIBHOE
BO3/ICIICTBHE YEIOBEKA HA IPUPOLLY.

[Ipeamer xumum. Tena u BemiecTBa. CBOICTBAa BEHIECTB KaK HMX HWHIUBUyaJIbHbBIC
npu3Haku. CBOMCTBA BEIIECTB KaK OCHOBA UX MPUMEHEHHS.

Metoabl u3yuyeHusi ecrecTBO3HaHUsi. HabOmioneHue kak OCHOBHOM METOJ TO3HAHHS
OKpY’Karollero Mupa. YclIoBUS TpoBefeHHs HaOmofeHus. ['Mmoresa kak NIpeanoyioKeHue,
OOBSICHSIONIEE WM TPEICKa3bIBaloOIIee MPOTEKaHWE HAOII0IaeMOro SBJICHHS. DKCIIEPUMEHT.
JlaGopaTopusi. DxcrnepuMeHT JabopaTopHbii W goMamHuiA. CrnocoObl  (hUKCHpOBaHUS
pe3ynbTaToB 3KcniepuMenTa. CTpoeHHe MIaMEeHH CBEUH, CYXOT'0 TOPIOUYEro, CIIUPTOBKH.

IIpakTnyeckass padora «3HaKOMCTBO ¢ JlabopaTopHbIM oOopynoBanueM. IlpaBuia
TEXHUKH 0€30MMaCHOCTH TP pab0Te B XUMHUECKOM KaOuHeTe (JTabopaTopum ).

IIpakTnyeckass padora «Habmogenue 3a ropsimeil cBeyold. YCTPOHCTBO CHUPTOBKH.
[TpaBuiia paboThI ¢ HarpeBaTeIbHBIMU TPUOOPAMI.

MopaeaupoBanne. Monenu Kak aOCTparupoBaHHBIE KONHMU H3y4aeMbIX OOBEKTOB W
nporeccoB. Monenu B Qusuke. InekrpodopHas MammHa Kak abcTpardpoBaHHAsh MOETb
MonHuM. Mojenu B O6uonoruu. buonorndyeckne mynspku. Mojenu B XMMHHU: MaTepHalibHbIC
(Mozenu aToMoB, MOJIEKYJI, KPUCTAJUIOB, allllapaToB M YCTAaHOBOK) M 3HAKOBBIE (XMMHUYECKHE
3HAKH, XUMHUYECKUE (POPMYJIbl U XUMUYECKHUE YPABHEHUA).
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XuMnuyeckass CUMBOJMKA. XUMUYeCKHe 3HaKku. MIx oOo3HaueHWe, MPOU3HOIICHHUE WU
nH(popMaIrs, KOTOPYIO OHU HeCyT. XuMuueckue Gopmyibl. X o603HaYeHHNE, TPOUZHOIIICHUE
U nH(popMaIys, KOTOpyro oHU HecyT. MHiekch u k03 GuiimeHTsI.

Xumus 1 pU3HKa. YHHBEPCAIbHbBIN XapaKTep M0JI0KeHHH MOJIEKYIAPHO-KHHETHYeCKOI
Teopuu. [loHATHA «aTOM», «MOJEKyila», «UMOH». KpucTalanueckoe COCTOSHUE BEIIECTBA.
Kpucrannuueckue pemerku TBepAbIX BemmecTB. Juddysus. bpoyHoBckoe ABHKEHHE.

Xumusi 1 ¢Qu3uka. ArperatHble cocTosiHusi BemjectBa. llonstme 00 arperaTHom
COCTOSTHUM BemlecTBa. ['a3000pa3Hble, >KUIKWE M TBepible BeuwectBa. Kpucramwimueckue u
aMOp(i)HI)Ie TBEPAbIC BCIICCTBA. dusnueckre U XMMHUYCSCKUEC SIBJICHUS.

Xumuss u reorpadusi. ['eonorndyeckoe CTpPOCHHME IUIAHETHI 3eMJISl: SAPO, MAaHTHS,
autochepa. DIEMEHTHBII COCTaB T'€0JIOTMYECKUX COCTABHBIX 4YacTell IJIaHeTbl. MuHepanbl U
TOpHBIE TOPO/Ibl. MarmMaTH4ECKHE U OCaI0UHbIE (OpraHU4YECKHE U HEOPraHUUECKHUE, B TOM YHUCIIE
Y TOPIOYHE) TTIOPOIBIL.

Xumusi U Ouosorusi. XUMHYECKHH COCTaB XHMBOM KICTKU: HeOpraHuyeckue (Boja H
MUHEpaJIbHBIE COJIHM) M OpraHndeckue (OeiIKu, )KUPHI, YIIIeBOIbl, BATAMUHBI) BEIIECTBA.

[IpocTble U CIOXKHBIE BEIIECTBA, UX POJIb B )KU3HEACITEIIBHOCTH OPraHU3MOB.

buonoruueckas ponab Boabl B KUBOM kierke. PorocunHre3. Poiap xmopodumia B
dorocunTe3e. buonormueckoe 3HaUeHHE KHUPOB, OENKOB, PHUPHBIX Maceld, YIJIEBOJAOB U
BUTAMMHOB JIJIs1 ’KU3HEIEATEIbHOCTH OPraHU3MOB.

KavecTBeHHble peakuun B XuMHH. [[OHATHE 0 KaYECTBEHHBIX PEAKLUAX KaK O PEAKLIMSIX,
BOCIPUHHUMAEMBIX OPTaHOJENTHYECKU C MOMOIIBIO 3PEHUs, CIyXa, OOOHSHUSA. AHATUTUYECKUN
s dext. OmnpenenseMoe BEIIECTBO U PEAKTHUB Ha HEro. BO3MOXXHOCTh M3MEHEHHS DPOJH Ha
MPOTHUBOIOJIOXKHYIO. PacrpocTpaHeHne 3amaxa OJEKOJIOHA, JyXOB WJIM JI€30/I0paHTa Kak
npouecc auddy3un. OOpas3ipl TBEPABbIX BEIIECTB KPHUCTAUIMYECKOTO CTpoeHHs. Mogenu
KPUCTAIIMYECKUX PELIETOK.

HNemoncrpanuu. Komiekiys pa3HbIX Tesl U3 OAHOTO BELECTBA WM MaTepuana (Harmpumep,
cTexsia — JsaboparopHas nocyzaa). Komnekuus pasnnysbIX Ten wiu ¢ortorpadguil ten u3s
QIIOMUHUS U1 WJUTIOCTPALMU MJEH «CBOHCTBA — IMpUMEHEHHue». YdeOHoe 00OopyaoBaHHE,
UCIIONIb3YEMOE MpH H3ydeHMHM (u3uku, Ouonoruu, reorpadpuu M XUMUU. DIEKTpoPopHas
MammHa B jedcTBuM. ['eorpaduyeckue monenu (rinoOyc, kapta). buonmormueckue monenu
(MyJIsKM OpPraHOB M CHCTEM OpIaHOB pPAaCTeHMH, XKMUBOTHBIX M 4eJoBeka). dusnueckue u
XUMHYECKHE MOJIEIM ATOMOB, MOJIEKYJI BEILIECTB M X KPUCTAIIMYECKHUX pemeTok. OObeMHbIE U
IaPOCTEPKHEBBIE MOJIENIH BOJIbI, YIVIEKACIIOIO U CEPHUCTOrO ra3oB, MeTaHa. Pacnpocrpanenue
3amaxa OJIEKOJIOHA, JyXOB WM Je30/10paHTa Kak mpouecc audp¢ysun. OOpas3ubl TBEpAbIX
BEIIECTB KPUCTAININYECKOT0 CTPOEHUs. MoJienn KpUCTAIIIMYECKUX peleToK. Tpu arperaTHbIX
coctosiHusl BoAbl. «llepenuBaHue» YIIEKUCIIOro ra3a B CTakaH Ha YpPaBHOBEIIEHHBIX Becax.
Konnexnus kpucTa/ulnyeckux U aMop(HBIX BELIECTB U u3Aeuii u3 Hux. Komnekius MuHepaioB
(J1a3ypuT, KOPYH[, XalbKONUPUT, (mrooput, ranut). Kosulekuus TOpHBIX MOpoJ (IpaHMT,
pasnu4Hble GOPMBI KaJIbLIUTA — MEJ, MpaMop, U3BECTHSK). KoueKius roprounx UCKomnaeMbIxX
(He(Th, KaMEHHBIN yronb, ciaHibl, Topg). CupTOBas SKCTPAKIUA XJIOpO(DUIIIA U3 3EIEHBIX
muctbeB. KauecTBeHHas peakuus Ha kuciaopol. KadecTBeHHas peakuMsi Ha YIJIEKUCIBIM ras.
KauecTBeHHast peakiiis Ha U3BECTKOBYIO BOJLY.

JlabopatopHbie onbiThl. OnKcaHne CBOMCTB KUCIOPOJA, YKCYCHOW KHCIIOTBI, QJIFOMUHUS.
CtpoeHue miaMeHu (CBe4H, COUPTOBKH, CYXOTo roprouero). M3rorosienue Mojenei MoieKkys
XMMHUYECKHX BEUIECTB M3 IUIacTuinHa. HabmrogeHne OpOyHOBCKOTO JBM)KEHHUS YaCTHYEK
YEpHOI TYIIM MOJ MHUKPOCKONOM. V3yueHue rpaHuTa ¢ MOMOIIBI0 YBEIMYUTEIHLHOTO CTEKIIA.
OO6HapyxeHue Xupa B CeMEeHaX MOJCOJHEYHHUKa U Tperkoro opexa. OOHapyxeHHne 3(pUpPHBIX
Maces B anejabCUHOBOU Kopke. OOHapyeHHe Kpaxmaya 1 Oenka (KIeHKOBUHBI) B MIIEHUYHON
Mmyke. [IponyckaHnue BbIIBIXaeMOT0 BO34yXa UEPE3 U3BECTKOBYIO BOLY.

Mamemamuxa ¢ xumuu

OTHocHTe/IbHBIE ATOMHAS U MOJIeKYJIspHas Macehl. [loHsATHE 00 OTHOCUTENBFHONW aTOMHOM
M MOJIEKYJSIPHOM Maccax Ha OCHOBE BOJOPOJHOM eauHullbl. HaxokIeHne OTHOCUTEIbHOU
aTOMHOM MacChl XHMHYECKHX naiemMeHToB 1o Tabiune JI. M. MenneneeBa. HaxokmeHue
OTHOCUTEIIEHON MOJICKYJISIPHON Macchl 1o (OopMylie BEIIeCTBA KaK CyMMBI OTHOCHUTEIHHBIX
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ATOMHBIX MacC, COCTABJISIIOLIUX BEIIECTBO XUMUUECKUX 3JIEMEHTOB.

MaccoBast 10Jis1 XUMHYECKOI0 3J1eMEHTa B CJI0KHOM BewectBe. [loHsTre 0 MaccoBoit
JI0JIe XUMHUYECKOT0 3JieMeHTa (W) B CJIOKHOM BEIISCTBE M €€ pacyeT 1mo (Gopmylie BEUIeCTBA.
Haxoxnenne Qopmynsl BeliecTBa MO 3HAYEHUSM MAcCOBBIX J0Jiell 0Opa3ymoIux ero
3JIEMEHTOB.

UYucrpie BemecTtBa M cMmecHu. [lonarue o yuctom BemectBe © o cMmecu. Cmecu
razoobpasHbie (BO3AYyX, MPUPOAHBIA Ta3), kuakue (HedTh) U TBepHble (TOPHBIE MOPOJIBI,
kynuHapHble cMecd 1 CMC). CMecn roMOTEeHHBIE M T€TePOTeHHEIE.

Oo0bemMHasi 0/ KOMIIOHEHTa Tra3oBoii cMecH. [lonstue 00 oObeMHOU jgosie (@)
KOMIIOHEHTa ra3oBoii cMecu. CocTaB BO3yxa U NPUPOIHOTro raza. Pacuer o6bemMa KOMIIOHEHTa
ra3oBO CMecH MO ero 00beMHOM J0J€ U HA00OPOT.

MaccoBasi 10.1s1 BemiecTBa B pacrBope. [lonsitue o maccoBoii josie Bemecta (W) B
pacTBope. PacTBopuTens M pacTBOPEHHOE BelecTBO. Pacuer mMacchl paCTBOPEHHOTO BEUIECTBA
II0 Macce pacTBOpa M MAacCCOBOM JI0J€ pAaCTBOPEHHOIO BEIIECTBA M JIPYyTM€ pPacueTbl C
WCIIOJIb30BAHUEM ITUX HOHSATUH.

IIpakTnueckass padora «lIpuroroBieHue pacTBopa C 3aJaHHONM MAacCOBOH JoJieil
PacTBOPEHHOT'O BELIECTBAY.

MaccoBas noasa npumeceii. [Ionarre o yucTom BemecTse U npuMecu. Maccosas 1071
npumecu (W) B 00pasiie ucxoiHoro Bemiecta. OCHOBHOE BelllecTBO. PacueT Macchl OCHOBHOIO
BEIIIECTBA 10 MAacce BEILIECTBA, COACPKALIETO ONpPEACIEHHYI0 MAacCOBYIO JOJIO0 NMpUMeEceH, U
JpYyrue pacueThl C UCIOJIb30BaHUEM ITUX IIOHATHH.

JeMoHcTpanuu. MuHepasbl KynpuT U TEHOPUT. KoJIeKIun pa3inyHbIX BUA0B MpaMopa
U u3Aenui (WM WUTIoCTpaluil u3nenuii) u3 Hero. CMech pe4HOro M CaxapHOro Mecka M ux
paznenenne. Komeknus Hehptd u  HedrenpoaykroB. Koimekims OBITOBBIX —cMecei
(xymuHapHbix cmeceir, CMC, miammyHe#, HamuTKOB H Ap.). Juarpamma o0beMHOr0 cocTaBa
Bo3ayxa. /luarpamma 060beMHOT0O cocTaBa MpUpoAHOro raza. OOpasiisl BEIIECTB U MaTEPHUAJIOB,
COJIEprKalINX ONPEAEICHHYIO OO IPUMECEH.

JlabopaTtopuble onbIThbl. V3yueHue coctaBa OBITOBBIX KYJIHWHAPHBIX U XO3SIMCTBEHHBIX
cMeceil mo JTukeTkaMm. M3ydyeHue cocTaBa HEKOTOPBIX OBITOBBIX U  (apMaleBTUYECKHX
[IPEnapaToB, COJIEPKAIINX OMPEIEIICHHYIO JI0JII0 IPUMECEH 110 UX 3TUKETKaM.

ﬂGﬂEHu}l, npoucxod;lume C eeujecmeamu

Pasnenenune cmecei. [lonsatue o pazneneHun cMecel U OYUCTKE BewiecTB. HexkoTopbie
IpocTeiire crnocoObl pa3felieHusi cMeceil: MpOCEeHMBaHUE, pa3JeIeHHe CMECei IMOpOIIKOB
JKeye3a M cepbl, OTCTauBaHUE, JEKaHTallUs, HEeHTpU(yrupoBaHue, paszesieHue ¢ MOMOIIbIO
JEIUTEIbHON BOPOHKH.

®OuabTpoBanue. PrIbTpoBaHMUE B J1aOOpaTOpUH, ObITY U Ha pou3BojacTBe. [loHsATHE O
¢unbTpare.

Ancopouus. Ilonsrue o6 aacopOuuu u ancopOeHTax. AKTHBUPOBAaHHBIM Yrojib Kak
BOXHEUIINN aZiIcOPOEHT, €ro MCMOJb30BaHUE B OBITY, HA MPOU3BOJCTBE U B BOCGHHOM JIElIE.
VYerpoiicTBO poTUBOrasa.

Juctnniasiuus. JJUCTHIUIANUS KaK MPOLIECC BBIIEIEHUS BELIECTBA U3 KUIKOW CMECH.
JuctunnupoBaHHas Bojia M 00J1acTH ee IPUMEHEHUS.

Kpucranimsauus wian BpinapuBanue. Kpucraamsaius u BelapuBaHue B JabopaTopuu
(kpucTamu3aropsl U (apdopoBble YalIKU IS BeIapUBaHus) U npupoe. Ileperonka nepru.
Hedrenpoaykrel. @pakiimoHHast IeperoHKa >KUIKOr0 BO3a1yXa.

IIpakTuyeckas padora «OuncTKa MOBaAPEHHOMN COMMY.

XuMnuyeckue peakuuu. [JoHsaTHE 0 XMMUYECKON PEaKIUM KaK IpOLEecce MPeBpalieHus
OJIHMX BEILIECTB B Ipyrue. Y CIOBUSATEYEHUS U NPEKPAILECHNS XUMUYECKUX PEaKIIMil.

IIpusnaku xumMudeckux peakuuid. [[pU3HAKM XMMHYECKUX pEaKIMil: M3MEHEHUE IIBETA,
BbINAa/IEHUE 0CaJIKa, paCTBOPEHUE MOJyUYEHHOTO 0Ca/IKa, BbIJENIEHUE ra3a.

JdemoncTpaumnu. [IpocenBaHue cmecM MyKHM M CaxapHOro mnecka. PazgeneHue cmecu
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MIOPOLIKOB Cephl M KeJe3a. Pa3neneHne cMecu MOPOILIKOB cephl M Necka. Pa3neneHue cMmecu
BOJBl M PACTUTEIBHOTO Maclia C IOMOINBIO JETUTENbHOW BOpoHKHU. LleHTpudyruposanue.
OunprpoBanue. Koiiekuusi peciupaTopHbIX MAacOK UM MaplieBbIX IMOBS30K. AJICOPOIMOHHBIC
CBOMCTBAa aKTUBHPOBAaHHOTO yris. CHiMKarelb M €ro IMPUMEHEHHWE B OBITY U JIETKOM
npomeinuieHHOCTH. [IpoTnBoras u ero ycrpoiictBo. [loiaydeHune IUCTHIUIMPOBAHHOW BOJBI C
IOMOIIBI0 JTaOOpaTOPHOM YCTAaHOBKHM JUIS TIEPEroHKH >KUAKocTei. Pasnenenne cmecu
nepMaHraHara M JUXpomara Kaiaus crocoboM kpucramumsanuu. Komekmus «Hedts u
HedrenpoaykTel». B3anMoeiicTBie MOPOLIKOB XKeje3a U cephl MpHu HarpeBaHuu. [lomydenue
YTJIEKUCIIOTO T'a3a B3aMMOJCHCTBHEM MpaMoOpa ¢ KHUCIOTOH M OOHApyKEHHE €ro C MOMOIIBIO
U3BECTKOBOM BOJbl. Karanmutuyeckoe pasioxeHHe NepoKCHIa BOAOpoAa (KaTaau3aTop —
nuoken maprania). depMeHTaTHBHOE pAa3NIOKEHHE IEPOKCHIA BOJIOpPOJA C IMOMOIIBIO
Karajgaspl. KHCIOTHBIM OTHETYLIMTENb, €r0 YCTPOMCTBO W NpHUHIMI JedcTBus. Peakuus
HEUTpanu3aluy  OKpamieHHOro  (eHOoN(TaJeMHOM  pacTBOpa  IMIEJIOYM  KHCIOTOM.
B3anmMopeiicTBie pacTBOpa epMaHraHaTta ¥ IMXpoMaTa Kajus ¢ pacTBOPOM Cylib(uTa HaTpHsL.
[Mony4yenue ocaaka ruapokcuaa meau (1) wmm ruapoxcuna sxeneza (l1l) peaxiueir oOmena.
PacTBopeHne MOJy4eHHBIX OCAIKOB THUAPOKCHAOB METauIOB Kuciotoi. [lomydenue
YTJIEKUCIIOTO r'a3a B3aUMOJICHCTBUEM PAacTBOpa KapOoHaTa HATPUs C KHCIOTOM.

JlaGopaTtopHble onbITHI. Pa3neneHne cMecH CyXxoro MOJIOKa U PEYHOTIO IIECKa.
W3rorosnenne puibTpa u3 GUIbTpoBaIbHON Oymaru wim OymaxHou canderku. M3rorosienne
MapJIeBBIX TOBS30K KaK CPEACTBA WHAWBUAYAJIbHOH 3aIlIMTHl B NEPHOA JMUAEMHUH TPHIIIA.
N3ydyeHnue cocraBa W MPUMEHEHUS] CHHTETUYECKUX MOIOIIUX CPEICTB, CONCPKALIMX SH3UMBI.
H3y4enue ycTpoiicTBa 3a)KUTaJIKU U €€ TUIAMEHH.

Pacckaszvl no xumuu

Paccka3spl 00 yueHbIX. Boigaromuecs pycckue ydeHble-XUMUKH: KU3Hb U JESITEIBHOCTD
M. B. JlomoHocoBa, [{. 1. MenaeneeBa, A. M. bytneposa.

Pacckaspl 00 3/1eMeHTax M BemiecTBax. MeTauibl: aJlIOMMHMM, JKE€JIE30, 30J0TO.
Hemeranisl: a3o0t, Bogopos. Bona. Xnopun Hatpus. KapOoHaT kanbius.

Paccka3sl 0 peaknusax. @ortocuntes. ['openune. Kopposus Meramios.

IIpakTHyeckas padora (1oMalIHUM SKCIIepUMEHT) «BrIpalBaHie KpUCTAIIOB COITH.

IIpakTuyeckas padora (noMamHuii s3kcriepumenT) «Kopposust MeTamioBy.
Kpurtepun oneHuBaHus 3HAHNN yYAIIUXCH

1. OueHka ycTHOro 0OTBeTa

OrmeTka «5»:

- OTBET MOJIHBIA U MPaBUJIbHBIII HA OCHOBAHMM HM3YYEHHBIX TEOPHUI; MaTepHall HU3JI0KEH B
ONpPENETICHHON  JIOTUYECKOMW  TOCIENOBATENIbHOCTH,  JIUTEPATYPHBIM  SI3BIKOM;  OTBET
CaMOCTOSTEIbHBIN.

OT1BeT «4»:

- OTBET MOJIHBIA U MPaBUJIbHBI HA OCHOBAHMM M3YYEHHBIX TEOPHUH; MaTepHall HU3JI0KEH B
ONpENIETIEHHON  JIOTMYECKOM  MOCNHeAOBaTeNIbHOCTH, MpPH  3TOM  JIOMYILIEHbl  JBE-TPU
HECYIIECTBEHHbIE OLTNOKH, UCTIPABICHHBIE 110 TPEOOBAHUIO YUUTEIIS.

OtmeTka «3»:

- OTBET MOJIHBIM, HO MPHU ITOM JOMYIIeHa CYIIECTBEHHAs OMIMOKAa WM OTBET HEMOIHBIH,
HECBSI3HBIIA.

OTmeTka «2»:

- TIpU OTBEeTe OOHAPY)KEHO HEMOHUMAaHHE YYallMMCS OCHOBHOTO COJEpKaHUS y4eOHOTO

MaTcpHrajia Ui JOMYyHICHbBI CYHICCTBCHHBIC OH_II/I6KI/I, KOTOPBIC yanHﬁCﬂ HC MOXKCT UCIPAaBUTh
IIPpU HABOAAIIUX BOIIPOCAX YUUTECIIA, OTCYTCTBUE OTBETA.

2. OueHka YKCNepUMEHTAJBLHBIX YMeHUii
OrneHka CTaBUTCS Ha OCHOBAaHWW HAONIOJCHUS 32 YYAIUMHUCS U MHCHBMEHHOTO OT4YeTa 3a
pabory.
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OtrMmeTka «5»:

- pa0oTa BBINOJHEHA MOJHOCTHIO M MPABWIBHO, CIIENaHbl IMpaBUJIbHbIE HAONIONEHUS U
BBIBOJIbI; SKCHEPUMEHT OCYIIECTBJICH M0 IUIaHY C YYeTOM TEXHHKH O€30IacHOCTH M IPaBHI
paboThl ¢ BemecTBaMu M 000pPYJOBAHUEM; MPOSBICHBI OPraHU3ALMOHHO - TPYAOBBIE YMEHUS,
MOJJIEPKUBAIOTCA YUCTOTa pabodyero Mecta M MOPSANOK (Ha CTOJE, SKOHOMHO HCIOIb3YIOTCS
PCaKTHUBBI).

OtrMmeTka «4»:

- paboTa BBINOJIHEHA MPaBUJIbHO, CIENIaHbl MpPaBUIbHbIE HAOIIOACHUS M BBIBOJBI, HO MPH
9TOM 3KCIEPUMEHT NPOBEACH HE IMOJIHOCTHIO WM JOMYIIEHbl HECYIIECTBEHHbIE OLIMOKH B
paboTe ¢ BeuecTBaMu U 000PYI0BAHUEM.

OtrmeTka «3»:

- paboTa BBINOJIHEHA MPABWJIBHO HE MEHEE YeM HAIOJOBHHY WM JIOMYIIEHA CYIIECTBEHHAs
omuoKa B X0Jie SKCIIEPUMEHTa B OOBSICHEHUH, B OPOpPMIICHHH PabOThI, B COONIOICHUH MTPABUI
TEXHUKU 0€30MacCHOCTH Ha paboTe ¢ BEHIECTBAMHU U 000pYI0BaHUEM, KOTOPasi UCIIPABISETCA 110
TpeOOBAHUIO YUUTEIS.

OrmeTka «2»:

- JIOMYIIEHHI JiBe (1 OoJiee) CylecTBEHHbIE OMIMOKH B XO/1€: SKCIIEPUMEHTA, B 00BSICHEHUH, B
opopmiieHHH pabOThl, B COONIOJCHUHM TPAaBUJ TEXHHUKH OE30MaCHOCTH TIpu padoTe C
BellecTBAaMH M 00OpYyZOBaHHMEM, KOTOpbIE Yydyalluiics HE MOXET HCHPaBUTh Jaxke 110
TpeOOBAHUIO YUHTEIS;, pad0oTa HE BHIMIOJIHEHA, Y YYaIllleroCsl OTCYTCTBYET DKCIEPUMEHTATbHBIC
YMEHHS.

3. Onenka ymeHuii pemiaTh pacyeTHbIe 32124

Ormerka «5»:

- B JIOTUYECKOM PACCYXJICHUW W PEIICHUU HET OMHMOOK, 3a/ada pelieHa paldoHaTbHBIM
CII0CO00OM.

OrmeTka «4»:

- B JIOTHYECKOM PACCYXKJICHUU U PEIICHUH HET CYIIECTBEHHBIX OMIMOOK, HO 3a/iada pelieHa
HepaIMoOHAIBHBIM CITOCOOOM, WIIH JIOMYIIEHO He O0Jiee IBYX HECYIIECTBEHHBIX OMMUOOK.

Ormerka «3»:

- B JIOTUYECKOM PACCYKJIEHUH HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIEHa CYIIECTBEHHAS
omrOKa B MaTeMAaTUYECKUX pacyeTax.

OrmeTka «2»:

- HMMEEeTCS CYIIECTBEHHBIC OIMMOKH B JIOTMYECKOM PpACCYKICHHM W B PEIICHUH WU

OTCYTCTBHEC OTBCTA HA 3aIaHUC.

4. OueHKa MUCbMEHHBIX KOHTPOJIbHBIX PadoT

OTmeTka «5»:

- OTBET TOJIHBIY ¥ TTPaBUJIHHBIN, BO3MOKHA HECYIIECTBEHHAs OIIHOKa.

OrmeTka «4»:

- OTBET HETIOJIHBII WU TOMYIIeHO He OoJiee ABYX HECYIIIECTBEHHBIX OIMIMOOK.

Ormerka «3»:

- pa0oTa BBINTOJTHEHA HE MEHEE YeM HAIOJIOBHUHY, IOMYIIEHA OJIHA CYIIECTBEHHAs OMMOKa U
MIPU DTOM JIBE-TPH HECYIIECTBEHHBIE ONMUOKH.

O1MmeTKa «2»:

- paboTa BBHITIOJIHEHA MEHBIIIE YEM HAIOJIOBUHY HJIM COJIEPKUT HECKOJIBKO CYIIECTBEHHBIX
OIIMOOK WK paboTa HE BBHITIOJIHEHA.

[Ipu olleHKE BBHIMOTHEHUS NHCHMEHHONW KOHTPOJBHOW pabOThl HEOOXOAMMO YYHUTHIBATH

TpeGoBaHuUs eMHOro opporpahuIeckoro pexuma.

5. Ouenka TecToBBIX padoT



TecTbl, cocTosIIME W3 MATH BOIPOCOB MOXKHO HCIIOJIB30BATh IIOCJIE HM3YyYEHUS KaKIO0Tro
Matepuana (ypoka). Tect u3 10—15 BompocoB UCTONB3YETCs I MEPUOTUICCKOTO KOHTPOJIA.
Tect 3 20—30 BonpocoB HEOOXOIMMO HCIIOJIB30BATh ISl UTOTOBOTO KOHTPOJIS.

[Tpu orieHMBaHUM UCIIONB3YETCS CIIEAYIOIas IIKaia:

JUIS1 TECTA U3 TISATU BOIIPOCOB
* HET OIINOOK — OIIEHKA «5»;
* OJIHA OIIMOKA — OI[CHKA «4»;
* JIB€ OIINOKH — OLIEHKA «3%»;
* TPU OLIMOKH — OLIEHKA «2)».
11st Tecta u3 30 BOIIPOCOB:

* 25—30 mpaBUIIBLHBIX OTBETOB — OIICHKA «5»;
* 19— 24 mpaBWIBHBIX OTBETOB — OIICHKA «4»;
* 13—18 mpaBUIBLHBIX OTBETOB — OIICHKA «3»;
* MeHbIIe 12 NpaBMIBHBIX OTBETOB — OLICHKA «2)

PexoMeHnayemasi 0TMeTKA 32 IPOBEPOYHbIE PaGOThI

«5» - 87-100% (BBICOKHI1 YPOBEHB)
«4» - 66-86% (onTUMaNBHBII YPOBEHB)

«3» - 42-65% (ynoBIeTBOpUTEIHHBIA YPOBEHD )
«2» - 2-41% (HEeyHOBIETBOPUTEILHBINA YPOBEHB)

«1» - 0-1% (He BBIMOIHEHO)

KanenpapHo-temaTndeckoe nNJiaHUpPOBaHHE
YPOKOB XUMHUHM B 7 KJacce (IponeaeBTHYECKHl Kypc)

Yueonan
No nedens Jama Jlama
YpOoKa (VH) (nnan) (¢paxm)

Tema ypoxa

OcHogHble 610bL OeamenbHoCmu
oodyuarouguxcs
(na ypoene yuednvix oeiicmeuii)

Tema 1. Xumus B ueHTpe ecrectBo3nanus (11 yacon)

1

1 YH

XHUMUS KaK 4acThb
€CTECTBO3HAHHUA.
[Ipenmer xumun

HUnmeepuposams dacTHBIC TIpEAMETHBIC
3HAHUS B CUCTEMY 3HAHUH O €CTECTBEHHOM
MHpe.

ObwsicHamb TUAEKTAKY B3aHMOOTHOIIICHUH
YeNoBeKa U IMPUPOJIBL, HWIDTFOCTPHPOBATH €€
npuMepaMu. Xapaxmepuzoeams TIPEIMET
XUMHHU. Paznuuame Tena u BeIecTna.
Xapaxkmepuzosams CBOWCTBA BEIIECTB Kak
UX MHAMBU/yaJbHbIE PU3HAKH.
Yemanaenueams puIMHHO-CIIEICTBEHHBIS
CBSI3U MEXIY CBOHCTBAMHU BEIIECTB U
oOmacTsamu ux npuMeHeHus. Onucwvligams
CBOWCTBA HEKOTOPBIX BEILECTB I10
OIPEJIEIEHHOMY IUIaHY C IIOMOUIBIO
PYCCKOro (pOJIHOTO) SI3bIKA

2VH

HaOmronenne n
IKCIIEPUMEHT KaK
METOABI I/I3y'-IeHI/I$[
€CTECTBO3HAHUS U
XUMHUHU

Xapaxmepuzoeams OCHOBHBIC METOIBI
M3YYCHUS €CTECTBO3HAHMUS: HAOIIOICHUE,
THIIOTE3Y, SKCIICPUMEHT.

IIpednazams criocoObl HUKCHPOBAHUA
pe3yJIbTaTOB dKcTiepuMenTa. Habriodams 3a
TOPSHUEM CBEYH U U3)4aAMb CTPOCHHE
wiamMeHu. @opmyauposantv TpaBuiIa
ONITUMAJIBHOTO HArp€BaHuA C
HCTONb30BaHueM utameHu. Cobnrodams
MpaBHJIa TEXHUKU 0E30MaCHOCTH MPU padoTe
C HarpeBaTeIbHBIMH IPUOOpaMU

3 VH

IIpakTuyeckas padora Ne 1. 3HaKOMCTBO C
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nabopaTopHBIM 000pynoBaHueM. [IpaBuiia TEXHUKH

0€30I1aCHOCTH

4 YH

IpakTuyeckasi padora Ne 2. HaGmroaeHue 3a ropsiieit
cBe4OM. YCTpONWCTBO M paboTa CIMPTOBKU

5 VH

MoaenupoBanue

O6vscHAMb, UTO TAKOE MOJICTTb.
Knaccuguyuposams Monenu Ha
MaTepHallbHbIE U 3HAKOBBIC.

IIpusooums pUMeEpBI pa3INIHBIX THIIOB
MOJIETIEH, NCTIONIB3yEMBIX IIPH H3yUCHUHU
Pa3IMYHBIX €CTECTBEHHOHAYIHBIX
MIPEAMETOB

6 VH

XUMHYECKHE
3HAKU U

(bopmyIbI

Ilepesooumsb Ha3BaHUS XUMUYECKHX
9JIEMEHTOB B CUMBOJIBHYIO CHCTEMY 3HaKOB
Y Ha000pOT.

Xapaxmepuzosams xumudeckue GopMyItbl
KaK 3HaKOBBIE MOJICIIM COCTaBa XUMHYECKUX
BEIIIECTB.

Paznuuams naaexkchl U K03QUIEHTHI.
Coobwams ¢ IOMOLIBIO PYCCKOTO S3bIKA
HH(GOPMALINIO, KOTOPYIO HECET XUMHYCCKHI
SI3BIK: 3HAKU U Gopmyisl. Modenuposams
MOJICKYJIBI XUMUYECKHX BEIICCTB

7YH

Xumus u pusuka

Ob6vscHAmb, 9TO TAKOE aTOM, MOJIEKYJIa,
HOH.

Xapaxkmepu3zoeams KPUCTATTHIECKOE
COCTOSIHHE BEILIECTB U KPUCTAIIMYECKHE
peLeTKy.

Apeymenmuposams pearbHOCTh MOJICKYII
SBJICHUSIMU TU(]y3uH 1 OPOYHOBCKOTO
JIBHIKCHUSL.

Modenuposams OpOYHOBCKOE ABIKEHUE U
OnuUCyHI8AMb 3Ty MOJICID

8 YH

ArperarHsie
COCTOSIHUS
BEIICCTB

Xapaxkmepu3zoeams ra3000pa3Hble, KUAKUE
1 TBEpJIbIC BEILECTBA.

Paznuuams xpucrammdeckue 1 aMopQHbIie
TBEpIbIe BELIECTBa; PU3HMUECKUE U
XAMHYECKHE SIBJICHHS. Ycmanasnusams
B3aMOCBSI3H MEXIly IEpEX0aMu
arperaTHbIX COCTOSIHUM OJJHOTO BEIllECTBA.
Habnooams XMMUYeCKUN 3KCTIEPUMEHT,
onucvl8ams ero 1 0e1ams 6bi600bl Ha €ro
OCHOBE

9 VH

XUMHS U
reorpagus

Xapaxmepuzo6ams T€OIOTUIECKOE
CTpOEHHE TIJIaHEeTHI 3eMJIsl.

Paznuuams MUHEPAIBI U TOPHBIE TIOPOIBI;
MarMaTH4ecKHe ¥ 0Ca0uHbIe TOPOIBI.
H3yuame coctaB rOpHOHN MOPOJBI €
TIOMOIIBIO ONITHYECKUX IPHOOPOB

10

10 VH

XUMHS U
ouoorus

Yemanaenueams MexXIpeIMETHBIC CBA3U
MEXIly OMOJIOTHEH U XUMHUCH Ha OCHOBE
XAMHUYECKOTO COCTaBa KIIETKH.
Knaccupuyuposams BeuecTsa KIETKA U
OIUCHIBATH UX POJIb B HEH.
Xapakmepuzoeams OUOJIOTHUECKYIO POIIb
BOJIBL.

Onucwvieams siBneHne HOTOCHHTE3A U
PACKpwieams POb XJI0pohUILIa B ITOM
mporiecce.

Xapaxmepuzoeams OHOJIOTUIECKYIO POITH
BXHEUIIINX KJIACCOB OPTaHUYECKUX
COEIMHEHUN IS KU3HEAEITEILHOCTH
OpPraHU3MOB.

DKCTIEPUMEHTATEHO 00KA3b16AMb HATNIHE
TEX WJIM MHBIX OPTaHHYECKUX COCAMHCHHIA B
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PaCTUTCIBHBIX KJICTKAX

11

11 VH

KauectBeHurnlie

pC€aKku B XUMHHU

ObvscHsams, 9TO TaKOe KaYeCTBCHHBIE
pEeaKIuy ¥ aHATUTHIECKHH YD (HEKT.
Pasznuuams onpenernsieMoe BEMIECTBO U
peaKTuB Ha HETo.

IIposooumsb KaueCTBEHHYIO PEaKINIO Ha
YIJIEKUCTBIN Ta3.

Onucvlgams Ka4ECTBEHHYIO PEAKIIHIO Ha
KHCIIOPOJT

Tema 2. MaTtemaTuka B XuMuu (9 yacoB)

12 12 YH OTHOCUTEJILHBIC Obwscusimsb, 4TO TaKOE OTHOCUTEIbHAS
aToOMHAsl U aTOMHasi Macca U OTHOCHUTEIbHAS
MOJICKYJISIpHAS Macca.
MOJICKYISIpHas Onpedeisims OTHOCUTEILHYIO aTOMHYIO
MaccCel maccy no tabmuue JI. . Menzeneesa.
Paccuumsisams 0THOCUTETHHYIO
MOJIEKYJISIPHYIO MacCy BEIIECTBa IO ero
¢dopmye
13 13 VH MaccoBas nois Xapaxmepu3oeams MacCOBYIO JOJIIO
XHMHYECKOTO XAMHYECKOTO 3JICMEHTA B CIIOKHOM
BEIICCTBE U paccuumuvlgams ee 10 ero
3JIEMCHTA B bopmyre
CJIOXKHOM
BCIICCTBEC
14 14 VH Yucrele BemecTa | Paziuqams YuCThIe BEIECTBA U CMECH,
U CMeCH TOMOTE€HHBIE U Te€TePOTeHHbIE CMECH.
IIpusooums IpUMeEpPHI CMecel Pa3IMYHOro
arperaTHOTO COCTOSIHHS U OIMCHIBATH UX
pOIb ¥ 3HAYCHHUE.
Hcceneoosams coctaB OBITOBBIX,
KYJIMHAPHBIX U XO3IHCTBEHHBIX CMeceHl Mo
STHKETKaM
15 15 YH O0BeMHas 101 Xapaxmepuzosams 00BEMHYIO TOTIO
raza B CMECH KOMIIOHEHTA Ta30BOW CMECH H
PACCUUTHIBATH €€ 10 00BEMY ITOI CMECH.
Onucwvieams 00BHEMHBIN COCTaB
aTMoc(epHOTo BO3AyXa U HOHUMAMb
3HaUEHUE TIOCTOSTHCTBA ATOT'0 COCTaBa sl
3I0POBbS
16 16 YH MaccoBas nos Xapaxkmepuzosams MacCOBYIO JIOJIIO
BEIECTBA B BEIIECTBA B PaCTBOPE M PACCUUTHIBATH €€ IO
Macce pactBopa. [lpedracame apyrue
pacTBope
MOIU(PUKAITMOHHEBIC PACUETHI C
HCTIOJIB30BaHUCM THX MOHITUHN
17 17 YH IIpakTuyeckas padora Ne 3. Ilpurorosienue pactsopa
C BaﬂaHHOﬁ MacCcoOBOH ,Z[Oﬂeﬁ PaCTBOPCHHOT'O BEIICCTBA
18 18 VH MaccoBas mons Pa3znuyamsb yucToe BeUeCTBO U BEILIECTBO,

npuMecen

coaepxaiiee npumecu. KonnuecTBeHHO
xapakmepuzoednitb MaCCOBYIO 1010
npuMecH (W) B 00pasiie HCXOTHOTO
Bemiectsa. /Ipouzg00ums pacdeT MacChl
OCHOBHOTO BEII[ECTBA 10 Macce BEIIECTBA,
COJIEPIKAIIETO ONPEIEICHHYI0 MAaCCOBYIO
JIOJIIO TIPUMECEH, U IpyTHe
MOAU(UKAITMOHHBIE PAaCUEThI C
HCTIOJIb30BAHUEM ITUX MOHATUHN.
Hccenedosams 110 STHKETKaM COCTaB
HEKOTOPHIX OBITOBBIX U (hapMaIleBTUICCKHUX
MIPEnapaToB, COAEPKAIINX ONPEIEICHHYIO
JIOJII0 TIpUMecei
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19 19 VH Pemtenue 3amay u | Pewams 3anauu v ynpaxHeHHs 110 TEME.
YIIpaXKHEHHI 110 Onpeoensamob IpoOENBI B IMIHBIX 3HAHMSIX U
pacyeTHbIX YMEHUsIX. Boicmpausams
Teme 00pa3oBaTEIbHYIO TPACKTOPHUIO IS
«Marematyka B JMKBHUIALUH 3TUX TPOOEITIOB U MOTyYeHHUS
XAMUN JKEJIAEMOro pe3yybTara
20 20 YH Kounrpoabsnas padora Ne 1 no teme «MaremaTuka B
XUMHN»
Tema 3. SIBienus, npoucxoasinue ¢ Bemecrsamu (11 yacos)
21 21 VH Pasgenenue ObvscHams QU3MYECKYIO CYITHOCTD,
cMeceii. JIeXKALIYIO B OCHOBE pa3/ielieHHs CMecel U
CrI0coBLI ;)(qncmn BEIIICCTB. }
apaxmepu306amy NPOCTEHIINE CIIOCOOHI
paszejieHus pasjeneHus cMeceil: MpocenBanue,
cMeceit pa3zaelieHne cMeceil MOPOIIKOB XKee3a U
Cepbl, OTCTAUBAHMKE, ICKAHTALIUS,
HeHTpU(DYTHPOBaHKE, Pa3ICICHUE C
MOMOIIBIO JACTUTEIHHOW BOPOHKH.
Habniooams XuMHYECKHA IKCTICPUMEHT,
OIUCHIBATH €0 U JICNATh BBIBOJIBI HA €T0
OCHOBE.
Ilpeonazame criocoObI pa3/ielieHus: CMECH
CYXOT0 MOJIOKA U PEYHOT0 Mecka U
IKCIIEPUMEHTAIBHO 7100MBEPIACOAMb
UCTUHHOCTH MPEIJI0KEHHOTO CIIoco0ba
22 22 VH dunbTpOBaHUE Xapaxmepuzosams ciocod GUILTPOBAHUS.
H3zeomasnusams 6GyMakHbIid GUIBTP U
cobupame yCTAaHOBKY TSI (DUITBTPOBAHHSL.
IIpu6odums puMeEpbl UCTIOIH30BAHHSI
OBITOBBIX M MPOU3BOJICTBEHHBIX (PUIBTPOB.
Tonumams BAXHOCTh UCHOJIb30BAHUS
MapJIeBbIX MOBSA30K KaK CPEICTBA
WHIUBHU/YaIbHOM 3alUTHI B IEPUO]T
SMHIEMHUH TPUIIIA U U3rOTABIMBATH UX
23 23 VH AncopOrust ObwsicHamb, 9TO TaKOE aICOPOIUH U
anmcopOeHTsl. Xapakmepusosams
azicopbupyomre cBoicTBa
AKTUBUPOBAHHOTO YIJIA U €TI0 MIPUMEHCHUEC
Ha 3TON OCHOBE B OBITY, Ha MPOU3BOJICTBE U
B BOCHHOM Jieiie. Onuceléams yCTPOHCTBO
pPOTHBOTa3a
24 24 YH JlucTrismus Ob6vsicHAMb, YTO TaKOE TUCTUIUISIUS U
JMCTUJUTUPOBAHHAS BOJIA, ONUCHIBAND
0bJyiacTH ee MPUMEHEHHSI.
Xapaxmepuzoeams KPUCTAIIU3ALMIO.
Cobupamp yCTaHOBKY JIJIs BHITIAPUBAHUS
pactBOpoB. Onucwviéanis TEPErOHKY HEPTU U
(paKIMOHHYIO MEPETOHKY XKUIKOTO BO3/IyXa
25 25 VH OO6cyxneHre pe3yabTaToB NPAKTHYeCKOH padoThl
Ne 4, BeipamuBaHue KpUCTAIIOB COJIN (JOMAITHUMA
OTIBIT)
26 26 VH IIpakTnueckas padora Ne 5.
OuncTKa MOBAPEHHOM COJIU
27 27 VH XuMHnueckue ObvsicHAMb, YTO TAKOE XUMUYCSCKAs
peaxIuu. PCaKIHL.
Xapaxmepuzosams yCAOBHSI TCUCHUS U
VYcenosus N
MPEKPAIIEHHUS XUMHUYECKUX PEAKIHH.
NpOTCKaHus U Habniodams XMMAYECKUH DKCTIEPUMEHT,
MpEeKpalleHNs OIUCHIBATH €0 U JIEJIATh BBIBOJIBI HA €TO
XUMHYECKAX OCHOBE.
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peaKL{Hﬁ Hccrneoosams cOCTaB M IpUMEHEHUE
CHHTETHYECKHX MOIOLIHUX CPEJICTB,
COZIePIKAIMX YH3UMBL, 110 ITUKETKaM U B
npoliecce BBIIOJHEHHS JOMAIIHEH CTHPKH
28 28 VH HpI/I3HaKI/I Xapaxmepuzoeams NpU3HAKU XUMHUYECKUX
XHMHYECKIX peaxuuii. Habiroo0ams XAMAYECKUN
N 9KCIIEPHMEHT, ONHCHIBATH €T0 U JeNaTh
peakuui
BBIBOJIBI HA €T0 OCHOBE. M3yuams
YCTPONCTBO 3a)KUTANIKU U €€ IIaMs
29 29 VH OO6cyxaeHre pe3yybTaToB NPAKTHYECKO padoThl
Ne 6 «3ydeHue npouecca KOppO3UH Keyne3an
(TOManTHUN OTBIT)
30 30 YVH 0O06001IeHuE U Buinoanamu 3ananus u ynpaxHeHUs 110
aKTyaJIn3anus TEME.
o Onpedenamsb poOeNbl B TMYHBIX 3HAHUAX 1
3HaHHUU I10 TEMC
PACUeTHBIX YMCHHSX.
«IBrnenns, Boicmpausams 06pa3zoBaTenbHYIO
MMPpOUCXOAAIINC C TPAaCKTOPHUIO AJIs1 TUKBUJALMHU 3TUX
BELIECTBAMMY. 1po0eIIOB U MOIy4eHHs JKEeTaeMOro
IToaroroska K pesyJibTara
KOHTPOJIbHOM
pabote No 2
31 31 VH KounrpoabsHnas padora Ne 2 no teme «SBnenus,
MMpOUCXOoAAIIEe C BEHICCTBAMU

Tema 4. Paccka3bl o xumuu (4 yaca)

32 32 VH

Yuennueckas kKoH(pepenuus «Bpliaromuecs pycckue
ydeHble-XUMUKN». O )KU3HU U aestenbHocT M.B.
Jlomonocoga, JI.M1. Menneneesa, A.M. byrneposa

33 33 VH

Konkypc coobmenuii yuamuxcs «Moe modumoe
XMUMHUYECKOE BEIECTBO» 00 OTKPBITUH, MOTYyUCHUHU U
3HAYEHUH BBIOPAHHOTO XUMUYECKOTO BEIIECTBA

34 34 VH

Konkypc yueHn4ecKuX MPOEKTOB, MOCBALLEHHBIN
HCCIIEIOBaHMSIM B 00JIaCTH XMMHUYECKUX peaklnui
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