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IMosicuuTeILHASA 3aIMCKA

Hacrosimas pabodass mporpamMma COCTaBJI€HAa Ha OCHOBE CIICIYIONIUX HOPMATHBHBIX
JIOKYMEHTOB:

- ®enepanbHbiii 3ak0H Poccuiickoit denepanun ot 29 nekadps 2012 . Ne273-d3 "O6
oOpa3zoBanuu B Poccuiickoit @enepaunn';

- @enepalbHBIA TOCYAAPCTBEHHBIM 00pa30BaTENbHBIA CTaHAAPT OCHOBHOI'O OOIIEro
oOpazoBanus (Ilpuka3 MunucrepctBa oOpa3oBanus u Hayku P® ot 17 nexabps 2010 r.
Nel1897);

- Ilporpamma pa3BuTusi W (POpPMHUPOBAHUS YHHUBEPCAJIBHBIX YYEOHBIX ICHCTBUH ISt
OCHOBHOTO OO0IIIEro 00pa3oBaHMs;

- Komudukarop »>7IeMEHTOB colepkaHus W TpeOOBaHHWA K YPOBHIO TIOJATOTOBKH
00y4aronuxcsi, OCBOMBIINX OCHOBHBIE 00I11€00pa30BaTeIbHBIE MPOrPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs, IS TIPOBEACHUS TOCYIapCTBEHHOU (MTOrOBOM) arTecTanuu (B HOBOUM (opme) 1Mo
XUMUU;

- @enepalibHBIA  TIEpEUCHb YUYEOHHUKOB, PEKOMEHIYEMBIX K HCIOJIB30BAHUIO TIPU
pealM3allid HMEIOIIUX TOCYIJApCTBEHHYIO aKKpeIuTalui o00pa3oBaTeNbHBIX MPOrpaMM
Ha4yaJIbHOro O0OIIero, OCHOBHOIO OOIIEro, cpemHero oomiero oobpasoBanus Ha 2019-2020
y4ueOHbIH roj (mpuka3z Munnpocserienus PO ot 28 nexadbps 2018 roga Ne345);

- Pabouas mporpamma k smaun YMK O.C. TI'abpuensina. Xumus 7-9 kimaccel. MockBa,
Hpoda, 2017,

B coorBercTBUM ¢ yueOHBIM IUIAHOM Ha M3y4y€HUE XMMUU B 7 Kiacce OTBOAMUTCS 1 yac B
Hezemno, 34 Jaca B roa. 1o aBropckoii mporpamme -35 4. cokpamén | 4. pe3epBHOrO BpEMEHH).
Pabouas nporpamma paccuurana Ha 34 yaca B roa (1 yac B Heneno).

OCHAUJEHHUE YYEBHOI O I[IPOLIECCA

YMK «Xumus. 7 Kiaace»

1. Xumus. Bonubrit kypc. 7 kimace. Ilponenesruueckuii kypc (aBropsl O.C. 'abpuensiH,
N.I". Octpoymos, A.K. Axne6unun),lIpocsemenue, 2021 r.,160 c.

2. Metomuueckoe nocodwme. 7 kinacc (aBropsl O.C. 'abpuensa, LA, [llumapesa). 208 c.

3. Pabouas terpaas. Xumus. 7 kiacc (aBtopsl O.C. 'abpuensn, I'.A. Hlunapesa). 112 c.

4. IIpaktukym. 7 knacc (aBropsl O.C. I'abpuensiu, 1.B. Akcenosa). 80 c.

HUHDOOPMALJUOHHBIE CPEJICTBA

HuTepHeT-pecypcehbl Ha PyCCKOM sI3bIKE

1. http://www.alhimik.ru TIpencraBieHsl pyOpUKH: COBETbI AOUTYPUCHTY, YUIHUTEIIO
XMMHUH, CIPAaBOYHUK (OYEHBb OOJIbIIasi TOAOOpKa TAaOJMII U CIIPABOYHBIX MaTEPHAIOB), Becemast
XHMMHSI, HOBOCTH, OJTUMITHA/TBI, KYHCTKamepa (Macca MHTEPECHBIX HCTOPUYECKUX CBEJICHUN ).

2. http://www.hij.ru XXypHaan «XuMusi ¥ )KU3HB)» MMOHATHO U 3aHUMAaTEIbHO PAacCKa3bIBACT
000 BCeM MHTEPECHOM, YTO IIPOUCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI KHBEM.

3. http://chemistry-chemists.com/index.html DnexTpoHHBIi KypHaN «XUMUKA U XUMHS»,
B KOTOPOM TMPEJCTABICHO MHOXECTBO OIBITOB 1O XHMHH, 3aHUMATEIBHON HH(OpManuy,
MIO3BOJISIIONIEH YBIICYh YYEHUKOB IKCIIEPUMEHTAILHON YacThIO MPEIMETA.

4. http://c-books.narod.ru BeeBo3morkHast auTeparypa mo XuMHuH.

5. http://www.drofa-ventana.ru Mi3zBecTHoe n3aaTenbCTBO yaeOHOM uTepaTypbl. HoBHHKH
HAay4YHO-TIOMYJISIPHBIX ¥ 3aHUMATEJbHBIX KHUT 110 XHMHH.

6. http://1september.ru Xypuan s yauteneit u He TobKO. bonbioe KoauuecTBo padoT
YYCHHKOB, B TOM YHUCJIC ¥ HCCIIEI0BATEILCKOTO XapaKTepa.
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7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOJNBHBIA IMOpPTal  CO
CCBIJIKaMH Ha O6paSOBaTeJ'IBHBIe CalTHI IO XUMHHU.

8. www.periodictable.ru COopHuk craren 0 XAMHAYECKUAX DJIEMEHTAX,
I/IJ'IJ'IIOCTpI/IPOBaHHHﬁ SKCIICPUMCHTOM.

O0BbeKTHI y4eOHBIX IKCKYPCHid

1. My3seu: MUHEpaJIOTHYECKHE, KPACBEAUECKHE, XYI0KECTBEHHBIC, ITOTUTEXHUICCKHM.

2. JlaGopatopuu: y4eOHBIX 3aBEICHHI, arpoXumiabopaTopuu,  SKOJOTUYECKHE,
CaHAIHIEMUOJIOTHYECKHE.

3. Anreku.

4. TIpou3BOACTBCHHBIE OOBEKTHI: XUMHUYECKUE 3aBOIbI, BOJOOUYMUCTHBIC COOPYXKEHHUS U
JPyTUe MECTHBIE MPOU3BOJICTBA.

B cootBerctBUM ¢ @DenepalibHbIM TOCYAapCTBEHHBIM 00pa30oBaTeNIbHBIM CTaHAAPTOM
OCHOBHOT'O OOIIETO0 00pa30BaHUS 21A6HLIMU UeAAMU TIKOJIHLHOTO XMMHUYECKOrO 00pa3oBaHUs
SBIISIOTCS:

® ¢gopmuposanue 'y OOYUYAIOMIMXCS CHCTEMBl XHMHUYECKMX 3HAaHMH KaKk KOMIIOHEHTa
€CTECTBEHHOHAYYHbIX 3HAHUN;

® pazeumue JIUYHOCTU OOYYAIONIMXCSA, MX HHTEIUIEKTYalIbHBIX U HPABCTBEHHBIX KayecTB,
dbopMupOBaHHE TyMaHHUCTUYECKOTO OTHOILIEHUS K OKPYXAoUeMy MHPY M 3KOJOTHYECKH
1[E€JIECO00PA3HOTO TTOBEACHUS B HEM;

® noHumaHue OOYYAIOIIMMUCS XUMHUHU KaK IPOU3BOJIUTENBHON CHJIBI OOIECTBA U Kak
BO3MOXKHOH 00actu Oyaymien npodeccnoHaIbHOHN NeaTeIbHOCTH;

® pazeumue MBIIIJICHUS OOY4YaloOlUXCsl MOCPEICTBOM TaKUX IMO3HABATEIbHBIX Y4EOHBIX
NeicTBUi, KaKk yMeHue (opMyIupoBaTh NpoOIeMy U THIIOTE3Y, CTABUTH LENH U 3a/1a4H, CTPOUTh
IUIaHbI JOCTUXCHUSA ueneﬁ N PpCIICHUA IIOCTABJICHHBIX 3a/da4d, ONpCACIATL JIIOHATHA,
OTPaHUYMBATH UX, OMHMCHIBATh, XapaKTEPU30BaATh U CPAaBHUBATH;

® NOHUMAHUe B3AUMOCBSI3M TEOPHM W TPAKTUKH, YMEHHE MPOBOJUTH XUMHUYECKUH
SKCIICPUMCHT U Ha €ro OCHOBE J1€JIaTb BBIBOABI U YMO3AKJIIOYCHH.

Jns  pocTwkeHUsT JTUX Ieleil B Kypce XHUMHHM Ha CTYIEHH OCHOBHOTO OOIIEro
00pa30BaHUs PEIIAIOTCS CISYIOIINE 3aJa4H:

- opmupyromcs 3HAHUA OCHO8 XUMUYECKOU HAYKU — OCHOBHBIX (DAKTOB, MOHSATHH,
XUMHWYCCKHUX 3aKOHOB U TeoprI, BBIPAXKCHHBIX TOCPEACTBOM XUMHUYCCKOI'O A3bIKA,

- pazeusaromcs ymeHusi HaOMIOAATh U OOBACHATh XUMUYECKUE SIBICHUS, TIPOUCXO/ISIINE B
pUpPOJIE, TaOOPATOPHBIX YCIOBUAX, B OBITY M Ha IPOU3BO/ICTBE;

- npuobpemaromcs cneyudanvhvle YMeHus U Haebiku MO 0e30lacHOMYy OOpalleHHIo ¢
XUMHUYCCKUMM BCHICCTBAMU, MaTCpHUaIaMU U ITPpOLIECCCaMM;

- opmupyemcs 2ymanucmuyeckoe omuouieHue K Xumuy Kak TPOU3BOJUTEIHHON cuile
0011ecTBa, ¢ TOMOIIBIO KOTOPO# pemaroTcs riao0anbHbIe TPOOIeMbl YEIOBEUECTBA,

- ocywecmensemca uHmezpayuss XUMUYECKOH KapTUHBI MHpa B €IUHYI0 Hay4YHYIO
KapTUHY.

O0mas xapakrepucTuka yueOHOro Kypca

Jannas pabovasi mporpamMma MO XUMHU OCHOBHOTO OOIIEro oOpa3oBaHMsI pPacKpbIBaeT
BKJIaJl y9€OHOTO TIpeAMETa B JOCTIKECHHUSI TIeJIe OCHOBHOTO 00IIero 00pa3oBaHus U ONPeIesieT
Ba)KHEHIIINE COJIepKATENIbHBIE IMHUU TPEMETa:

® «8ewecmaeo, cmpoenie geuecmaay - COBPEMEHHBIC TIPEICTABICHHS O CTPOCHHUH aTOMa H
BemecTBa Ha ocHoBe [lepwogudeckoro 3akoHa u I[lepHOIMYEeCKON CHCTEMBI XHUMHYCCKHX
anemenToB J[.M. MenzaeneeBa, y4eHHs O XUMHUYECKOW CBSI3M U KPHUCTAJNIMYECKOM CTPOSCHUU
BEIICCTBA;

® (XUMUYeCKas peakyusy - 3HaAHUS O IPEBPAIICHUSIX OJHUX BEIIECTB B IPYTUE, THIIOJIOTHH
XUMHUYECKHX PEaKIUi, yCIOBUAX UX MPOTEKAHUS U CIIOCO0aX yIpaBlIeHHs UMHU;
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® (MemoOobl NO3HAHUA XUMUU» - 3HAHWUSA, YMEHHS U HAaBBIKUA 3KCIIEPHUMEHTAIBHBIX OCHOB
XUMUH JUIs  TIOJy4Y€HUs U U3Y4YCHUS CBOMCTB BaKHEHINUX IIPEICTABUTEIEH KIIACCOB
HEOPraHUYECKUX COCAVHECHUN;

® (NPOU3BOOCMBO U NPUMEHEHUe 8eujecmsy - 3SHAaHuEe OCHOBHBIX 00JacTeil mpou3BOACTBA U
IPUMEHEHHs BaKHEHIIMX BEIECTB, a TAKXKE OMNbIT OE30MaCHOr0 OOpallleHHs C BEIIEeCTBaMH,
MaTepHajJaMH U IPOLEeCCaMt, UCTIONb3YEMBIMH B OBITY U Ha MIPOU3BO/ICTBE;

® (A3bIK XUMUUY - ONEPUPOBAHME CUCTEMOW BAKHEHIIMX XMMHUYECKUX IOHATHM, 3HAHHE
XMMHUYECKOH HOMEHKJIATYpbl, @ TaK)K€ BIAJ€HUE XUMHMUYECKOW CHMBOJIMKOH (XMMHUYECKHMHU
dbopMynaMu U ypaBHEHUSIMH);

® (KOIUYEeCMBEHHble OMHOWEHUS 6 XuMuuy» - YMEHHE IPOU3BOIUTH pacCUeThl II0
XUMHUYECKUM (hopMyJIaM U ypaBHEHUSIM.

MecTto npeamera B yueOHOM ILIaHe.

@denepanbHblil  rocylapcTBEHHbIH  00pa3oBaTeNbHbIM  CTaHIApT  MpeAyCMaTpUBAET
U3ydeHHe Kypca XHMMHUH B OCHOBHOM IIKOJI€ KaK COCTaBHOM YacTW NpEAMETHOH o0jacTu
«EcTecTBEeHHOHAayYHBIE IPEAMETBD.

Ilponedesmuueckuii 3man ¢ 7 Kaacce. DTOT KypC paccuvTaH Ha | yac B HEACNIO B
o0beme 34 yueOHbIX 4yacoB. BBeneHue 3Toro Kypca HeM30€KHO BiI€YET 3a COOOH HEKOTOpbIe
MOBTOPHI Y4E€OHOTO cojep)kaHusi B 8-9 Kiaccax, KOTOpbIC, OJHAKO, HE HAPYIIAIOT PaBEHCTBA
CTapTOBBIX BO3MOXKHOCTEH 00yUarOIUXCs [0 OTHOILIEHUIO K HOBOMY IIPEIMETY.

Pe3yabTarsl ocBOCHUdA Kypca.

[To 3aBepiieHMM Kypca XMMHUU Ha 3Talleé OCHOBHOIO 00Iero oOpa3oBaHUS BBITYCKHUKH
OCHOBHOM ILIKOJIBI JOJDKHBI OBJIQIETh CIEAYIOIIMMU PE3yJIbTaTaMuU:

JInuHOCTHBIE pe3yJIbTaThI:

- 3HaHUe U NOHUMAHUe: OCHOBHBIX HCTOPUYECKUX COOBITHH, CBSI3aHHBIX C Pa3BUTHEM
XUMHU; JOCTIDKEHUH B 00J1aCTH XMMUHU M KYJIbTYPHBIX TPAIUIMKA CBOCH CTpaHBI (B TOM 4HUCIIE
HAaYYHbIX); OOIIEMHUPOBBIX AOCTH)KEHHH B OOJIACTM XMMHH;, OCHOBHBIX HMPHUHIUIIOB U IPaBHI
OTHOILEHMSI K TIPUPOE; OCHOB 3/J0POBOTr0 00pa3a JKU3HU U 3J0POBbECOEPETAIOIINX TEXHOIOTH;
NpaBUJI TOBEIEHUS B YpPE3BbIYANHBIX CUTYalUsX, CBSI3aHHBIX C BO3ACHCTBHEM pPAa3JIMYHbBIX
BEIIECTB; OCHOBHBIX IpaB M OOsA3aHHOCTEH TrpakgaHWHAa (B TOM uucie oOydarolerocs),
CBSI3aHHBIX C JIMYHOCTHBIM, MPO(ECCHOHAIBHBIM M KU3HEHHBIM CaMOOIIpeJleIeHUEM;
COLIMAJIbHOW 3HAYUMOCTHU U COJEpKaHUs NpoeccHil, CBSI3aHHBIX C XUMUEHH;

- Yyecmeo 2opoocmu 3a POCCUICKYI0 XUMHUECKYI0 HAayKy M JOCTHKEHMS YYEHBIX;
YBa)XEHUE U MPUHATHE IOCTHKEHUN XMMMHM; JIIOOOBb U OEpeXHOE OTHOLIEHHE K IPUPOJIE;
yBa)K€HHE U y4eT MHEHUH OKPYKAIOIIKX K JIMYHBIM JOCTHKEHHUSIM B U3yYECHUH XUMUHU;

- npu3HaHue ILEHHOCTU COOCTBEHHOIO 3/I0POBbS U 3/I0POBbSl OKPYXKAIOLIMX JIIOACH;
HE00XO0/IMMOCTH CaMOBBIPAYKEHM S, CAMOpPEATN3alli1, COLIMATILHOTO PU3HAHMS;

- 0co3Hanue CTENEHW TOTOBHOCTHM K CaMOCTOSITENIbHBIM IOCTYIKaM M JAEHCTBUSIM,
OTBETCTBEHHOCTH 3a UX PE3yJIbTaThI;

- nposeneHue  DKOJOTHMYECKOTO  CO3HaHMs, JOOpOXKENIaTeNbHOCTH, JOBEpUs U
BHUMATEIBHOCTH K JIIOSIM, TOTOBHOCTH K COTPYIHUYECTBY; MHULIMATUBBI U JIIOOO3HATEIILHOCTH
B M3YUYEHUU BEIIECTB M IMPOLECCOB; YOEKIEHHOCTH B HEOOXOJUMOCTH Pa3yMHOIO
UCIIOJIb30BAaHUS TIOCTHKEHUN HAYKH U TEXHOJIOTHIA;

- yMeHue YCTaHABIMBATh CBSI3W MEXIY LIEJbI0O M3Yy4EHUS XUMHUU U TEM, JUIsl 4Eero 3TO
HYXXHO; CTPOUTH >XKM3HEHHBIE M NMpOo(hecCHOHANbHBIE TUIaHBl C YYETOM YCIEUIHOCTH H3Y4eHUS
XUMHHU ¥ COOCTBEHHBIX IPUOPUTETOB.

MertanpeameTHble pe3yJibTaThl:

- UCNONb306aHUEe PABTUYHBIX HCTOUYHUKOB XMMUYECKON HMH(OpMAalHM; MOJIyYeHHUE TaKou
uHpOpMalINK, €€ aHaJIN3, TOATOTOBKA HA OCHOBE ATOTO aHaIN3a MHPOPMALMOHHOTO MPOIYKTA U
€ro Nnpe3eHTaus;

- npumeHeHue  OCHOBHBIX METOJOB TO3HaHUS (HAOMIONEHMs, OSKCIEPUMEHTA,
MOJIEIIUPOBAHMSI, U3MEPEHUS U T.J.) U U3yUEHHs] XUMUUECKUX O0BEKTOB;



- UCnoib306aHuUe OCHOBHBIX JIOTHYECKHX ONepanuil (aHalW3a, CHUHTE3a, CpPaBHECHHS,
00001IeHS, JTOKAa3aTeNbCTBA, CHCTEMAaTH3allMM, KiIacCcuPukanmuu W [Ap.) TpU H3YyYCHUH
XUMHYECKUX 00BEKTOB;

- ¢gopmynupoeaHue BBIBOJOB W YMO3aKJIIOUEHUN U3 HAOMIOACHUA M H3YYEHHBIX
XUMHYECKUX 3aKOHOMEPHOCTEM;

- NPO2HO3UpOBaHUe CBOMCTB BEIIECTB HA OCHOBE 3HAHUS MX COCTaBa M CTPOCHUS, a TaKKe
YCTaHOBJICHHSI AaHAJIOTUH;

- hopmynuposanue uaeH, TUIOTE3 U MyTel NPOBEPKU UX UCTHHHOCTH;

- onpedenenue TeNCH U 3a/1a4 y4eOHON U MCCIIEOBATEIBCKON NEATEILHOCTH U MyTel UX
JOCTHKECHHUS;

- packpvlmue TPUYUHHO-CICACTBEHHBIX CBSI3¢d MEXKIY COCTAaBOM, CTPOCHHEM,
CBOICTBaMH, IPUMEHEHHUEM HAXOKJIECHUEM B IIPUPOJIC U MOJyYEHUEM BRXKHEUIITUX XUMHUYECKUX
BEIIICCTB;

- apryMeHTranus COOCTBEHHOW MO3HMIMH U €€ KOPPEKTUPOBKA B XOJAE AMCKYCCUH IIO
MaTepuazaM XUMUIECKOTO COJIePIKaHUS.

IIpeameTHble pe3yabTaThbl:

B noznaeamenwvnoit cghepe:

3nanue (nonumanue):

- XMMHYECKON CHUMBOJIMKH: 3HAKOB XHMMHUYECKHUX OJJIEMEHTOB, (GOPMYyNl XHUMHUYECKUX
BEILIECTB, YPABHEHUI XUMUYECKUX PEAKLINI;

- BOKHEHIINX XUMUYECKUX MOHATUI: BEIIECTBO, XUMHUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIE aTOMHAsi M MOJIEKYJIIpHAs MacChl, MOH, KaTUOH, aHWOH, XMMHUYECKasi CBS3b,
3JIEKTPOOTPHUIIATEIIBHOCTh, BAJCHTHOCTb, CTENEHb OKHUCJICHUS, MOJIb, MoOJIsIpHas Macca,
MOJISIPHBIA ~ 00BEM, PacTBOPBI, DJIEKTPOIUTHI U  HEIJIEKTPOJUTHI, DIICKTPOJIUTHUYECKAs
JIUCCOITUAITNS, OKUCITUTEh M BOCCTAHOBUTEIb, OKHCICHUE U BOCCTAHOBJICHUE, TETIOBOK A deKT
pEaKIHK, OCHOBHBIE THITbI PEAKIIMI B HEOPraHUYECKOW XUMUU;

- GOpMYyITUPOBOK OCHOBHBIX 3aKOHOB M T€OPUIl XUMHH: aTOMHO-MOJIEKYISIPHOTO YUYCHHUS,
3aKOHOB COXpaHEHUs MacChl BEIIECTB, TIOCTOSHCTBA COCTaBa BEIIECTB, ABOTaJpo;
Ilepnoauueckoro 3akona JI. 1. MenneneeBa; Teopun CTPOCHHUS aTOMa U YYEHHS O CTPOEHUHU
BEILIECTBA; TEOPUHU IIEKTPOJUTHUECKON JUCCOUUALIMU U YUCHUS O XUMUYECKON PEAKIINH.

Ymenue nazvieamn:

- XUMHAYECKHE IJISMEHTHI;

- COCIMHEHUS U3YYEHHBIX KJIACCOB HEOPraHUYECKUX BEILECTB;

- OpraHWYecKHe BEIIeCTBa MO uUX (QopMmylie: MEeTaH, dTaH, dTUJICH, AlleTHJICH, METaHOII,
TJIMLEPUH, YKCYCHAsl KMCIIOTa, IIII0K03a, caxaposa.

Obwvschenue:

- (pU3UYECKOT0 CMBICIA aTOMHOTrO (MOPSIKOBOTO) HOMEpa XHMHYECKOTO JJIEMEHTa,
HOMEpOB rpyninsl ¥ nepuojaa B [lepuoanueckoit cucreme .M. MenaeneeBa, K KOTOPbIM 3JIEMEHT
MPUHAJICKUT;

- 3AKOHOMEPHOCTEW U3MEHEHHUS CTPOEHUS aTOMOB, CBOMCTB 3JIEMEHTOB B MpEIeNIax MaJIbIX
MIEPUOIOB U A TPYIII, a TAK)Ke CBOMCTB 00pa3yeMbIX UMHU BBICITUX OKCUIOB U THIPOKCHJIOB;

- CYIITHOCTH TIPOIIECCa DIIEKTPOTUTHIECCKON TUCCOIMAIINN U PEaKuii HOHHOTO OOMEHa.

Ymenue xapaxmepuzosamo:

- XHUMHUYECKHE dJEMEHTHl (0T BOJOPOJA M0 KaJbIMs) HA OCHOBE WX IIOJOKEHUS B
[Tepuoanueckoit cucreme xumudeckux s1emMeHToB .M. MenaeneeBa u 0cCOOEHHOCTEH CTPOSHUS
HX aTOMOB;

- B3aUMOCBSI3b MEXKY COCTABOM, CTPOCHUEM M CBOMCTBAMH HEOPTAaHUYECKUX BELIECTB;

- XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKUX BEIIECTB (OKCHIOB, KUCIIOT,
OCHOBaHUH, aM(POTEPHBIX COCTUHEHUH U COJICH).

Onpeodenenue:

- cocTaBa BEIIECTB 10 UX (popmynam;

- BAJICHTHOCTH M CTCIICHH OKHCJICHHS DJIEMCHTOB B COS/IMHCHUM

- BUJIOB XMUMHUYECKOI CBS3HU B COCIUHCHUSX;

- TUIIOB KPUCTAJUIMYECKUX PEIIETOK TBEPABIX BEILIECTB;



- IPUHA/IJIEKHOCTH BEILIECTB K ONPEEIIEHHOMY KJIaCCy COEIMHEHU;

- TUIIOB XUMHUYECKUX PEaKIUH;

- BO3MOYKHOCTH MPOTEKAHMsI PEaKIIMii HOHHOTO OOMEHa.

Cocmaenenue:

- cxeMm crTpoeHusi aroMoB mnepBbix 20 snementoB Ilepuommueckoit cucremst JI.H.
MeHnneneeBa;

- (hopMyJT HEOPTraHUYECKUX COSAMHEHUH N3YUYEHHBIX KJIACCOB;

- YPaBHEHUM XUMHUYECKUX PEAKIIHM.

besonacnoe obpawenue ¢ XuMu4eckoil mocyoit u 1abopatopHbIM 000pyIOBaHHUEM.

IIposedenue xumuuecko2o sKCnepuMeHma.

- TMOATBEPXKAAIOIIETO0 XUMHUYECKHE CBOWCTBA HM3YYEHHBIX KJIACCOB HEOPTaHUYECKUX
BELICCTB;

- IOATBEPKIAIOIIEr0 XMMUUYECKUN COCTaB HEOPTraHUUECKUX COCIUHEHMI;

- 10 TOJYYEHHUIO, COOMPAHHIO M PaclO3HaBaHHUIO a3000pa3HbIX BEIIECTB (KHUCIOPOAA,
BOJIOPO/ia, YTIIEKUCIIOro ra3a, aMMHaKa);

- IO OMNpPENENECHUI0 XJOpUI-, Cyiab(ar-, KapOOHAT-HOHOB M MOHA aMMOHMs C IOMOIIbIO
Ka4eCTBEHHBIX PEaKIUM.

Buviuucnenue:

- MaccoBOM JIOJIM XUMUYECKOT0 JIEMEHTA 10 (hopMyIie COeIMHEHUS;

- MacCOBOM JI0JIM BEILECTBA B PACTBOPE;

- MacChbl OCHOBHOT'O BEIIECTBA 10 U3BECTHOM MacCOBOM J10JI€ IPUMECEH;

- 00BEMHOI 10711 KOMIIOHEHTA I'a30BOi cMecH;

- KOJTMYECTBA BEIIECTBA, 00bEMa MIIM MACChI BEIIECTBA 110 KOJIMYECTBY BEUIECTBA, 00BEMY
WM Macce pearceHTOB WIH NPOJYKTOB PEAKLUU.

HUcnonvzosanue npuobpemenHvlx 3HAHUL U YMEHUU 8 NPAKMUYECKOU O0esmenbHoCmu U
NOBCEOHEBHOU IHCUSHUL:

- Ui 6e30MacHOro oOpallleHusl C BEIECTBAMU U MaTepHuajaMH B IMOBCEAHEBHOW KU3HU U
IrPaMOTHOI'O OKa3aHMs NEPBOM MMOMOLIH IPU 0KOTaxX KMCIOTAMH U IIEJI0YaMU;

-JU1s1 OOBSICHEHUSI OTAEIBHBIX (PaKTOB U MPUPOAHBIX SBJICHUMH;

- JUI KPUTUYECKOHN OLIEHKU MH(OPMAIIMH O BELIECTBAX, UCTIOIb3YEMBIX B OBITY.

B nueHHOCTHO-OpHEeHTALMOHHOI cdepe

Ananus u oyenxka MOCHEICTBUM U OKpY)Karollei cpesibl OBITOBOM M MPOU3BOJCTBEHHON
JeSITEIbHOCTH YEJI0OBEKA, CBA3aHHOM C MOTYy4eHHEM U epepabOoTKOM BEIIECTB.

B Tpynosoii cepe

IIposedenue onepayuii C WCIOJIIB30BAHWEM HarpeBaHMs, OTCTaWBaHUSA, (QUIBTPOBAHMUS,
BBITAPUBAHUS; MOJY4YECHHUs, COOMpaHMs, pPACIO3HABAHUS BEIECTB; H3TOTOBJICHUS MoJenei
MOJIEKYL.

B cdepe 0e30macHOCTH KU3HEACATEILHOCTH

- cobmoOeHue TIpaBWJI TEXHUKH O€30MAaCHOCTH MpPHU TMPOBEACHUH XUMHUYECKOTO
DKCIEPUMEHTA;

- OKa3aHue IEPBOU MOMOLIH MPU 0KOTaxX, MOpe3ax U XUMUYECKUX TPaBMax.

COLAEPXXAHUE KYPCA

IIponeneBTHYECKUIT KypC

Xumusn ¢ yenmpe ecmecmeo3HaHus

Xumusi Kak 4actb ecrecrBo3Hanusi. I[Ipenmer xumum. EcTecTBO3HaHHWE — KOMILIEKC
HayK o mpupoae: pusuku, xumun, 6uonoruu u reorpaduu. [onoxkuTETEHOE U OTPUIIATENIEHOE
BO3/EHCTBHUE YEJIIOBEKA HA PUPOTY.

[Ipeamer xumum. Tena u BemiecTtBa. CBOMCTBA BEHIECTB KaK HMX WHIUBUYAIbHbBIC
npu3Haku. CBOMCTBA BEIIECTB KaKk OCHOBA UX TPUMEHEHMUSI.

MeTtoabl u3yuyeHHusi ecTecTBO3HaHHWsl. HabOmioneHue Kak OCHOBHOW METOJN TO3HAHHS
OKPY’KaIOIIEr0 MHupa. YCJIOBHs TPOBEACHHsS HaOMoAeHHSA. [HmoTe3a Kak NPEarnoioKeHue,
OOBSCHSIONIEE WINM TPEICKA3bIBAIONICe MPOTEKAHUE HAOIOIaeMOTO SIBICHHS. DKCIIEPHUMEHT.



JlaGopatopus. DOKcnepuMeHT JabopaTopHbli ©  pomamHMi. CrocoObl  (QHUKCHpPOBAaHUS
pe3ynpTaToB dKcnepuMenTa. CTpoeHHe IIIaMEHH CBEYH, CyXOTO TOPIOYEro, CIIUPTOBKH.

IIpakTuyeckass padora «3HAKOMCTBO C JlabopaToOpHBIM oOoOpyaoBaHueM. IIpaBuia
TEXHHUKHU 0€3011aCHOCTH TIpH paboTe B XUMUYIECKOM KaOuHeTe (1TabopaTtopumn)y.

IIpakTuyeckass padora «HalOmroaeHue 3a Topsmiel cBe4oil. YCTPOHCTBO CIIMPTOBKH.
[IpaBuna paGoThl ¢ HarpeBaTEIbHBIMU PUOOPAMID.

MopaeaupoBanne. Monenu Kak aOCTparupoBaHHBIE KONHMU H3y4aeMbIX OOBEKTOB W
nporeccoB. Moaenu B Qusuke. OnekrpodopHas MammHa Kak abcTpardpoBaHHAs MOETb
MoiaHuM. Mojenu B O6uonoruu. buonornyeckue Myinspxku. Mojenu B XMMUU: MaTepHalbHbIE
(Mozenu aToMoB, MOJIEKYJI, KPUCTAJIOB, allllapaToB M YCTAaHOBOK) M 3HAKOBBIE (XUMHUYECKUE
3HAKH, XUMHUYECKUE (GOPMYJIbl U XUMUYECKUE YPABHEHU).

XumMuyeckasi CHMBOJIMKA. XUMHUYeCKHe 3Hakd. VX o0o3HaueHue, MPOU3HOLICHHE U
uHpOpMaLs, KOTOPYIO OHU HecyT. XuMmudeckue ¢popmyisl. Ux 0003HaueHne, TPOU3HOIICHUE
U UH(popMaIus, KOTOpyro oHU HecyT. MHnekchl n ko3 GuiueHTsl.

Xumusa u GU3MKa. YHHBEPCAIbHBIN XapaKTep M0JI0KEeHUH MOJIEKYIAPHO-KHHETHYeCKOI
Teopuu. [loHATHA «aTOM», «MOJIEKyla», «MOH». KpucCTalMueckoe COCTOSHHE BEILECTBA.
Kpucrannuueckue pemerku TBepAbix BemiecTB. Juddysus. bpoyHoBckoe nBMxeHueE.

Xumusa u ¢usnka. ArperatHble cocTtosinusi BemecTBa. [lonstue 00 arperatHom
COCTOSIHUM BellecTBa. ['a3000pa3Hble, *HUIKUE M TBepAble BellecTBa. Kpucrainmueckue u
aMop(beIe TBEPAbIE BEIIIECTBA. dusnyeckre 1 XUMHUYECKHeE sIBJIEHN.

Xumusi u reorpadusi. I'eonornueckoe CTpOeHHE IUIAHETHI 3€MIIA: SIPO, MAHTHA,
autocdepa. DIEMEHTHBI COCTaB T€OJIOTMYECKUX COCTABHBIX YacTed IUIaHeThl. MuHepansl U
TOpHbIE MOPOibl. MarmMaTHuecKue U 0caJOYHble (OpraHUYeCKHe U HEOpraHUYEeCKHe, B TOM YUCIIe
U TOPIOYHE) TOPOJIBI.

Xumusi U Ouosorusi. XUMHYECKHH COCTaB XHMBOM KICTKU: HeOpraHuyeckue (Boja |
MHUHEepaJIbHbIE COJIM) U OpraHndeckue (OenKu, *KHUpbl, YII€BO/Ibl, BATAMUHBI) BELLIECTBA.

ITpocTeie U CIIOKHBIE BEIIECTBA, UX POJIb B )KU3HEIEATENBHOCTH OPTaHU3MOB.

buonornueckass ponb Boabl B KuBOM kieTtke. dorocunTe3. Ponp xmopodunna B
¢dorocunTese. buosnormueckoe 3HaYeHHE JKUPOB, OENKOB, 3(PUPHBIX Macels, YIIEBOJOB U
BUTAaMUHOB ISl )KU3HEIEATEIIbHOCTH OPraHU3MOB.

KadecTBeHHble peakuun B XuMHH. [[OHATHE 0 KaYECTBEHHBIX PEAKIUSAX KaK O PEaKIIMSIX,
BOCIPUHHUMAEMBIX OPraHOJENTHUYECKH C MOMOIIBIO 3PEHUs, CIyXa, OOOHSHUSA. AHAIUTUYECKUIN
apdext. OmnpenenseMoe BEIIECTBO U pPEakTHB Ha HEro. Bo3MOXXHOCTh M3MEHEHHs POJIM Ha
IIPOTHUBOIIOJIOXKHYIO. PacrpocTpaHeHne 3amaxa OJEKOJIOHA, IyXOB WM JI€30[I0pPaHTa Kak
npouecc auddy3un. OOpas3upl TBEPABIX BEIIECTB KPHUCTALUIMYECKOTO CTpoeHMs. Mopaenu
KPUCTAJTIMYECKUX PELIETOK.

Hemoncrpauun. Komiekiys pa3HbIX Tel U3 OJHOTO BEIIECTBA WIKM MaTepuaia (Harmpumep,
creksia — JjabopatopHas mocyna). Kommekiusi pa3nuuHbIX Ten uiu Qororpaduit ten w3
QIIOMUHUS Ul WUTIOCTPALMU MJEH «CBOMCTBa — TNpUMEHEHHue». YdeOHoe 00OopyaoBaHHE,
UCTOJIb3yeMOe TpU M3YYeHHUU (QHU3UKH, OMONOTUH, reorpaduu W XUMHH. IieKTpodopHas
MamHa B jAeicTBuu. ['eorpaduueckue momenu (riiodyc, kapta). buomormdeckue monenu
(MyJIsSKM OpPraHOB M CHCTEM OpIaHOB pPACTeHMH, XKUBOTHBIX M 4eJoBeka). dusnueckue u
XMMUYECKHE MOJIETIH aTOMOB, MOJIEKYJT BEIIECTB U MX KPUCTAJUIMYECKHX perieToK. O0beMHbIe U
[IapOCTEP>KHEBBIE MOJIEIIH BOIbI, YIJIEKHCIOTO U CEPHUCTOrO ra3oB, MeTaHa. PacnpocTpanenue
3amaxa OJIeKOJIOHa, JyXOB WJIHM Je30/0paHTa Kak mnpouecc aupdysun. OOpas3ipl TBEPABIX
BEIIECTB KPUCTAJUNIMYECKOTO CTPOEHUsA. MOJen KpUCTAIIIMYECKUX PELIETOK. TpH arperaTHbIX
cocrosiHus Boabl. «llepennBaHMe» YIIEKUCIIOrO ra3a B CTaKaH Ha YpPaBHOBEIIEHHBIX BECaX.
Konnekuust kpucrammyeckux 1 aMop(HbIX BelecTB U n3enuii u3 Hux. Komnekuus Munepanon
(J1a3ypuT, KOPYH[, XaIbKONMUPUT, (mrooput, ranurt). Kosulekuus ropHbBIX MOpoJ (IpaHMT,
paznu4Hble (POPMBI KaJbIIUTa — MEJ, MpamMop, U3BECTHAK). KOIeKIus roprounx NCKOMaeMbIX
(HedTh, KaMEHHBIA yTONb, claHIbl, Topd). CrnupToBas IKCTpPAKIHs XJIOpOodUIIa U3 3eJICHBIX
muctheB. KauecTBeHHas peakuus Ha kuciopoj. KauecTBeHHas peakuus Ha YIJIEKHCIBIA Tras.
KauecTBeHHast peakiys Ha U3BECTKOBYIO BOJY.

JlabopaTopHbie onbIThl. OnucaHue CBOMCTB KHUCIOPOAA, YKCYCHOM KHMCJIOTHI, aTFOMHUHUA.
Crtpoenue miamMeHu (CBeYH, CIIMPTOBKH, CYXOro roprovero). M3rorosieHne Moaeneid MOJICKYI



XUMHWYCCKHUX BEHICCTB H3 IIJIaCTHUIIMHA. Ha6JHOIL€HI/Ie 6pOYHOBCKOFO JABHUXXCHHUSA YaCTHUYCK
YEpHOI TYyIIM MOJ MHUKPOCKONOM. M3yueHue rpaHHTa ¢ MOMOIIBI0 YBEIMYUTEIHHOTO CTEKIIA.
OOGHapyXeHHe Kupa B CEMEHax TOJICOTHEUYHHUKA U Tperkoro opexa. OOHapyxeHue 3(UpPHBIX
Macell B anejabCUHOBOW Kopke. OOHapykeHue KpaxMana U 0enka (KJICHKOBUHBI) B MIIICHUYHON
myke. [Iponyckanue BbIIBIXa€MOT0 BO3/1yXa Uepe3 U3BECTKOBYIO BOTY.

Mamemamuka ¢ xumuu

OTHocHuTeIbHbIE ATOMHASI M MOJIeKYJIsIpHAsi Macchl. [[oHATHE 00 OTHOCUTEIHPHOM aTOMHOMU
M MOJIEKYJISIPHOM Maccax Ha OCHOBE BOJOPOJHOM enuHulbl. HaxoxaeHue OTHOCUTEIbHOU
aTOMHOM MacChl XMMHYECKUX diieMeHTOB mo Tabmuue J[. M. MenneneeBa. HaxoxkaeHwue
OTHOCHUTEIIbHOI MOJIEKYJISIpHOM Macchl 1o ¢GopMylie BEIIeCTBa KaK CyMMbI OTHOCHUTENIbHBIX
ATOMHBIX Macc, COCTABJISIIOIIMX BEIIECTBO XUMUYECKUX JIEMEHTOB.

MaccoBasi 1011 XHMMHYECKOr0 3J1eMeHTa B CJO0:KHOM BemlecTse. [loHsTue o maccoBoi
JI0JIe XUMHYECKOTOo 3eMeHTa (W) B CII0)KHOM BEIIECTBE M €¢ pacueT 1o (opmyse BeliecTsa.
Haxoxnenne Qopmysnsl BemecTBa IO 3HAYCHUSM MAcCOBBIX J0JIeH OOpa3ymoIIux ero
AJIEMEHTOB.

Yucrble BemecTBa M cMmecu. [loHsTue o ymcrom BemecTBe U 0 cmecu. Cmecu
ra3oo0pasHbie (BO3AYyX, HPUPOIHBIA Tra3), xuakue (HedTh) W TBEpAble (TOPHBIC MOPOJIBI,
kynuHapHble cmec 1 CMC). CMecu rOMOT€HHBIE U FE€TEPOTreHHBIE.

O6beMHasi 10Jisi KOMIIOHEHTAa ra3oBoii cmecu. [loHstue 00 oObemHOU o€ (@)
KOMITOHEHTa ra3oBoi cMecu. CocTaB BO3/lyXa v MPUPOAHOTO Ta3a. PacyeT o0beMa KOMIIOHEHTA
ra3oBOM CMeCH MO ero 00bEeMHOMN J10JI€ K HA00OPOT.

MaccoBasi 10.1s1 BemiecTBa B pactBope. [lonstue o maccoBoii josie BemectBa (W) B
pactBope. PacTBoputesbr U pacTBOpeHHOE BeliecTBO. PacueT Macchl pacCTBOPEHHOTO BEIIECTBA
M0 Macce pacTBOpa M MacCCOBOM JI0J€ pAaCTBOPEHHOTO BEIIECTBA M JIPYTHME PAacUeThl C
WCIIOJIb30BAHUEM ITUX MOHSITHUH.

IIpakTuyeckas padora «lIpuroroBienue pacTBopa C 3aJaHHON MaccoBOMl nosei
PacTBOPEHHOTO BEILECTBA.

MaccoBas noJs1t npuMmecei. [IoHsTue o uncTom BeuiecTse U npuMecu. Maccosas 107
npumecu (W) B o0pasiie ucxo1HOro BemecTBa. OCHOBHOE BellecTBO. PacueT Macchl OCHOBHOTO
BEIIECTBA M0 MAacCe BEILIECTBA, COAEPIKAILIEIO ONPEACICHHYI0O MAaCCOBYIO JIOJIO MpUMECEH, U
JIPYTUe pacueThl C UCIOJIb30BAaHUEM ITUX OHITHH.

JleMoHcTpanuu. MuHepaibl KylipuT ¥ TeHOPUT. KOJUIeKIIMY pa3InuHbIX BUJIOB Mpamopa
U U3JIeui (UM WUTIOCTpaluid u3enuit) u3 Hero. CMech peyHOTO M CaxapHOTro TMecka U uX
pasnenenue. Komnmekuus Hedptu u  HedrenpomykroB. Kosekiuss OBITOBBIX —cMeceit
(xymuHapHbIXx cMmecelt, CMC, mamMnyHel, HanmUTKOB U 1p.). {uarpamma o0BbEMHOr0 cocTaBa
BO3nyxa. JluarpaMmma 00BEMHOTO cOCTaBa MPUPOIHOTO raza. OOpa3Ilsl BEMIECTB U MaTEPUATIOB,
COJIEpIKalINX ONPENEICHHYIO OO IPUMECEH.

JlaGopaTopHble onbIThbl. V3yueHue coctaBa OBITOBBIX KYJHMHAPHBIX M XO3SIHCTBEHHBIX
cmeceil mo »THKeTKaM. M3ydeHwe cocTaBa HEKOTOPBIX OBITOBBIX U (papMalleBTUYECKUX
IPEenapaToB, COAEPIKALINX ONPEIEIECHHYIO JOII0 IPUMECEH 10 UX ITUKETKAM.

HﬁJIEHu}l, npoucxodﬂmue C eeujecmeamu

Paznenenune cmeceii. [lonarue o pasaeneHun cMmeceil 1 ouncTke BemecTB. HekoTtopeie
MPOCTEHININE CIOCOOBI pa3leNICHUsI CMECEH: MpOCEeUBaHHUE, pa3/eIeHHe CMECEH IMOPOIIKOB
JKele3a M Cephbl, OTCTaWBaHUe, JCKaHTalus, HeHTpudyrupoBaHue, pa3JeiieHue ¢ MOMOIIbIO
JIEITUTEIBHON BOPOHKHU.

@OuabTpoBanue. GUIbTpoOBaHUE B JIaOopaTOpUH, OBITY U Ha Ipou3BoACTBe. [loHATHE O
bunbTpare.

Ancopouus. Ilonstue o6 amcopOuuu u aacopOeHTax. AKTHBHPOBAHHBIN Yrojib Kak
BaXHEHIINN aICOPOCHT, €ro HMCIOIh30BaHHE B OBITY, HA MPOU3BOACTBE M B BOCHHOM JIEJI€.
YcrpolicTBO MpOTUBOTA3a.

Juerniisiuns. ucTiusinus Kak NpOLECC BBIIAEIEHUS BEIIECTBA U3 KUIAKOW CMECH.
JuctummpoBaHHas Bojia ¥ 00JIacTH €€ TPUMEHEHHUS.



Kpucranimzanus win BpinapuBanue. Kpucraanmsaiys v BellIaprBaHUE B Ta0OpaTopuu
(kpucTtaymnzaTopsl U ¢haphopoBhIe YAIIKU JIJIs BhIIapuBaHus) U npupoje. [leperonka nedru.
Hedrenpoaykrer. @pakiinoHHas IEPETOHKA KHUIKOTO BO3IyXa.

IpakTnyeckas padora «O4nuCTKa MOBAPEHHON COJIN.

Xumuyeckue peakuuu. [loHaTre 0 XUMUYECKON peakluy KaK MpoLecce MpeBpaIieHus
OJIHUX BEILECTB B Apyrue. Y CIOBUSATEUCHUS U PEKPAIICHUS] XUMUUYECKUX PEeaKIIHA.

IIpusnaku xumMudeckux peakuuii. [[pU3HAKM XMMHYECKUX pPEAKLM: M3MEHEHHE IIBETA,
BbINA/ICHUE 0CAJIKa, PACTBOPEHNE IIOJYUYEHHOT'O 0Ca/IKa, BbIIEJICHUE ra3a.

Jemoncrpanun. IIpocenBanne cMecm MyKH M caxapHOro mnecka. PasneneHue cmecu
IIOPOILIKOB CEpbl U Kene3a. Pa3nencHue cmecu NMOPOIIKOB cephbl U necka. Paznenenue cmecu
BOJIBI M PACTUTENBLHOIO Maclia C IOMOIIBIO JIEIUTENbHON BOpoHKH. lleHTpudyruposanue.
OunprpoBanue. Komlekuus pecriupaTopHbIX MAacOK M MapieBBIX MOBS30K. AICOPOIMOHHBIC
CBOWCTBA aKTUBUPOBaHHOro yrig. Cuiukareab M €ro IpUMEHEHHE B ObITY M JIETKOH
IIPOMBINIIEHHOCTH. [IpoTnBoras m ero ycrporctso. llomydenue nUCTUIUNIMPOBAHHON BOABI C
IIOMOUIbIO JJAOOPAaTOPHOM YCTAaHOBKM [UIsl TEPErOHKM KuakocTted. Pasnenenue cmecu
nepMaHraHata W AuxXpomara Kaimus crnocoOoMm kpuctaumsauuu. Komrekuus «Hedts n
HeQTenpoayKThl». B3anMoelicTBre MOpPOIIKOB *kejie3a U cepbl npu HarpeBanuu. Ilomxydyenue
YIJIEKUCIIOrO ra3a B3auMOJIeHiCTBUEM MpaMopa ¢ KHMCIOTOW U OOHapy)KeHUE €ro ¢ MOMOILBIO
U3BECTKOBOM BOJbl. Karanuruyeckoe pasioxkeHHE IMEepoKcHIa BOAOpoAa (Karanus3arop —
auokeny Mapranna). depMeHTaTHBHOE DA3JIOKEHHE IEPOKCHA BOJOPOJA C IMOMOILBIO
Kartagassl. KHCIOTHBIM OTHETYHIMTENb, €r0 YCTPOMCTBO M NpHHOMI JedcTBHs. Peaknus
HeHTpanu3aluy  OKpamleHHoro  ¢eHondTajsenHoM  pacTBOpa  IIEJIOYM  KUCIOTOM.
B3aumonelicTBue pacTBopa nepMaHraHata U Juxpomara Kajausi ¢ pacTBOPOM Cyib(uTa HaTpusl.
[Monyuenue ocanka ruapokcuaa meau (I1) wim ruppoxcuna sxenesa (1) peakuumeir oOmMeHa.
PacTBOpeHME TONY4EHHBIX OCAJKOB THAPOKCHJIOB MeTalIoB Kuciotou. Ilomyuenue
YIIJIEKHUCIIOTO ra3a B3auMoJIeliCTBUEM pacTBOpa KapOoHaTa HaTpHsl ¢ KUCIOTOM.

JlaGopaTopHble omnbIThl. Pa3neneHue cmecu CyXoro MOJIOKA M PEYHOrO IECKa.
Uzrorosnenue GpuibTpa U3 GuiIbTpoBaibHOM Oymaru wnu OymaxkHoi canderku. 3rotonenue
MapJIeBbIX MOBS30K KAaK CPEACTBA MHIAMBUAYAIbHOW 3allUTHl B IEPUOJ ANUAEMHU TpUIIA.
N3ydyeHne cocTtaBa U NIPUMEHEHUs CUHTETUYECKUX MOIOIIMX CPEACTB, COAEPIKALIUX H3UMBI.
N3yuenune ycTponCcTBa 3aKUTaJIKH U €€ IIJIaMEHHU.

Pacckazol no xumuu

Paccka3sbl 00 yueHbIX. Boigaromuecs pycckue ydeHble-XUMUKH: KU3Hb U JESITEIBHOCTD
M. B. Jlomonocoga, JI. 1. Menneneesa, A. M. bytneposa.

Pacckasbl 00 3JjieMeHTax W BewiecTBax. MeTauibl: aJIIOMUHHN, JK€I€30, 30JI0TO.
Hewmeranmst: a3ot, Bogopoa. Boga. Xnopua natpusi. Kapbonart kanbimsi.

Paccka3sbl 0 peaknusax. @orocunres. ['openune. Kopposus Meramios.

IIpakTHyeckas padora (10MaNIHKI SKCTIEpUMEHT) «BbIpamyBaHie KpUCTalIOB COTH.

IIpakTnyeckas padora (noMaiHuil skcriepuMenT) «Koppo3us MeTamiosy.



TeMaTuuyeckoe NJIAHMPOBAHUE

HauMmeHoBaHue
Konmponvnoie Ilpakmuueckue
N n/n pa3aesioB u TeM Bcezo uacos
pabomul pabomut
NPOrpamMMbl
1 Tema 1. Xumus B 11 2
LIEHTpE
€CTECTBO3HAHUS
2 Tema 2. 9 1
Maremaruka B
XUMHUH
3 Tema 3. SIBncHus, 11 1 3
MPOUCXOJISIIIUE C
BELIeCTBaMU
4 Tema 4. Pacckasel 3
10 XUMHU
OO0ee 34 1 6
KOJIMYECTBO 4aCOB 2 - TeMaTUYECKUI
KOHTpPOJIb,
4-Texymuii
KOHTPOJIb
KaneHpapHo-TemaTuyeckoe niaHMpoBaHue
YPOKOB XMMUU B 7 Knacc
Konmpo OcHoenbvle 6uObL 0essmebHOCIU
Ne JIbHble Jlama Jlama
oka | meponpu (naan) (Gaxm) Tema ypoka ooyuarowuxcs
P amus (na ypoene yueonwvix oeiicmeuii)

Tema 1. Xumus B uentpe ecrecrpo3nanus (11 yacon)

1

XUMHA KaK 4acTh
€CTECTBO3HAHHUA.
IIpeamer xumun

HUnmezpuposams 4acTHBIC TIPEAMETHBIC
3HaHMSI B CUCTEMY 3HAHHUM O €CTECTBEHHOM
MHpE.

ObvsicHsmb TUAEKTUKY B3aMMOOTHOIICHUH
YeJIOBEKa U MPUPOJIbl, MILTIOCTPUPOBATH €€
npuMepamu. Xapaxmepuzoeams IPEIMET
XUMUH. Paziuuams Tena U BENIeCcTBa.
Xapaxkmepu3zoeams CBOMCTBA BEIIIECTB KaK
WX WHJIWBUTYaITbHBIC TPU3HAKY.
Yemanasnueams NpUIMHHO-CIIEICTBEHHBIE
CBSI3M MEXy CBOMCTBaMH BEIIECTB U
oOnacTsaMu uxX mpuMeHeHus. Onucvlgams
CBOICTBa HEKOTOPBIX BEUIECTB 110
ONpeieNIEeHHOMY IUIaHYy € MOMOLIBIO
pycckoro (poaHOTrO) s3bIKa

HaOmroneune n
AKCIIEPUMEHT KaK

CCTCCTBO3HAHUA U

MCTOJBI NU3YUYCHUIA

Xapaxmepu3zoeams OCHOBHBIE METO/IbI
M3YYCHUS €CTCCTBO3HAHMS: HAOIOICHUE,
THIIOTE3Y, SKCIICPUMECHT.

Ilpeonazame cniocoObl GPUKCUPOBAHUS
pe3yJIbTaTOB dKCcriepuMenTa. Habriodams 3a




XHUMHHN

TOPCHUEM CBEYH U U3)4aAMb CTPOCHHE
wiaMmeHu. Popmyauposeams paBuiIa
ONTUMAJILHOTO HarPEBAHUS C
HCIIO0JIb30BaHHEM IutamMeHu. Cobrodamo
MIpaBHJIa TEXHUKU 0€30IIacHOCTH MpH padoTte
C HarpeBaTeJIbHBIMU ITPUOOpaAMH

Temarnu
eCKHUH
KOHTPOJIb
OueHou
Has I1P

IIpakTyeckas padora Ne 1. 3HakKoMCTBO ¢
JabopaTopHbIM o0opyaoBanueM. IlpaBuiia TexXHuku

0€e30MacHOCTH )

Texymuii

KOHTPOJIb

MIPAKTUKY
M

[TpaxTrueckas padota Ne 2. Habmronenue 3a ropsiieit
CBEUO. YCTPOUCTBO U paboTa CIUPTOBKU

MoaenupoBanne

ObwsicHAMb, 9TO TAKOE MOIED.
Knaccugpuyuposams Moaenu ua
MaTepHallbHbIC U 3HAKOBBIC.

Ilpusooums npuMepbI Pa3IUYHBIX TUIIOB
MOJEJIEH, UCIIOJIb3YEMBIX IIPU U3YYCHUH
pa3J'II/I'~IHI)IX eCTeCTBeHHOHay‘IHLIX
IIPEAMETOB

XUMHYECKHUE
3HAKUA U

bopMyIbI

Ilepesooums Ha3BaHU XUMHYECKUX
9JIEMEHTOB B CUMBOJIBHYIO CUCTEMY 3HaKOB
U Ha00OPOT.

Xapaxmepuzosams Xummdeckue GpopMyItbl
KaK 3HAKOBBIC MOJICNIM COCTaBa XUMUYECKUX
BEILECTB.

Paznuuams vHACKCH U KO3()ULUCHTEL
Coobwjams ¢ TOMOLIBIO PYCCKOTO S3bIKA
HH(OPMALINIO, KOTOPYIO HECET XUMHYCCKHI
A3BIK: 3HAKU U (HopMyIsl. Mooderuposams
MOJIEKYJIbl XUMUYECKUX BELIECTB

Xumus u pusnka

Obvscuamsb, 9TO TaKOE aTOM, MOJIEKYJIa,
HOH.

Xapaxmepuzosams KPUCTAJUINUECKOE
COCTOSIHUE BEIIECTB U KPHCTAIUINYECKUE
peLIeTKy.

Apeymenmupogams peanbHOCTh MOJIEKYIT
SIBICHISIMA TH(DQY3UH 1 OPOYHOBCKOTO
JIBHYKCHHSL.

Modenuposams GPOYHOBCKOE JABHKCHHUE U
ONnUCHIBAMb ITY MOJICID

ArperaTHble
COCTOSIHUS
BEILIECTB

Xapaxmepuzosams Ta3000pa3HbIe, KUIIKUE
1 TBEp/IbIE BEIECTBA.

Paznuyame KpUCTAIMYECKHE U aMOp(HBIE
TBEpAbIC BelecTBa; (HU3NUECKHE U
XMMHUYECKHE SIBIICHUS. Yemanagiusams
B3aUMOCBSI3H MEXK/LY MepexojaMu
arperaTHbIX COCTOSIHUI OJJHOTO BEIECTBA.
Habnroodams XAMUYECKAH KCTIEPUMEHT,
ONUCHIBAMb €T0 U Oellamb 8b1600bl HA €TO
OCHOBE

Xumus u
reorpadus

Xapaxmepuzoeams Te0IIOTHIECKOE
CTPOEHHE IJIaHEThI 3eMJIsI.

Pa3znuyams MuHepabl U TOPHBIE TOPOJIBI;
MarMaTHYecKHe U 0CaZ0YHbIEe IOPOJIbI.
H3yuams coctaB rOpHOM TOPOBI C
ITOMOIIIBI0 ONITHYECKUX IPHUOOPOB

10

XUMUS U
onoorus

Yemanasnueames MeXpeIMETHBIE CBSI3U
MEXIy OMOJIOTHEeN U XUMHEH Ha OCHOBE
XAMHYECKOTO COCTaBa KJIETKH.
Knaccugpuyuposams BemecTBa KIESTKA U
OTIMCHIBAThH MX POJIb B HEH.
Xapaxkmepuzoeams OGHOJOTUIECKYIO POJIh




BOJIBL.
Onucwieams siBneHne HOTOCHHTE3A U
packpuvleams poib XJI0podriuIa B 3TOM
mporiecce.

Xapaxmepuzoeams OHOIOTHIECKYIO POITH
BaXHEUIIINX KJIACCOB OPTaHMYECKUX
COCAUHEHH IS KU3HENEITEIHbHOCTH
OpPraHU3MOB.

DKCHEPUMEHTAIBHO 00KA3b16AMb HATTUUNE
TEX WA MHBIX OPTaHMYECKUX COCAMHCHHIA B
PACTHTENILHBIX KIIETKaX

11

KauectBeHurnie
peakiu B XUMHUHU

ObvacHAMb, 4TO TAKOE KaUeCTBEHHbIE
peaKnyy ¥ aHATUTHICCKUH AP PEKT.
Paznuuams onpenensieMoe BEMIECTBO U
pEaKTHB Ha HETO.

IIposooumsb Ka4eCTBEHHYIO PEAKIIHIO Ha
YIJIEKUCTBIN Ta3.

Onucvieams Ka4eCTBEHHYIO PEAKIIUIO HA
KUCJIOPOJ

Tema 2. MaTtemaTuka B XuMuu (9 yacoB)

12 OTHOCUTEILHBIE ObvscHsAmsb, 9TO TaKOE OTHOCUTEIILHAS
ATOMHAS U aTOMHasi Macca U OTHOCHTEIbHAS
MOJIEKYJIsSIpHas Macca.
MOJICKyIISIpHAs Onpedensamb OTHOCUTENBHYIO aTOMHYIO
pe y y
MaccChl Maccy no Tabrmune JI. Y. Menpeneesa.
Paccuumviéams OTHOCUTENBHYIO
MOJICKYJISIPHYIO MAacCy BEIIECTBA IO €ro
¢dopmyie
13 MaccoBas nons Xapaxmepu3oeams MacCOBYIO JOJIIO
XHMHUECKOTO XUMHUYECKOTO DJIEMEHTA B CII0KHOM
BEIICCTBE U paccyumulgams ee 10 ero
DJIEMCHTA B
(bopmyie
CJIIOXKHOM
BCIICCTBEC
14 Yucrele BemecTsa | Paziuiams YuCThie BEIECTBA U CMECH,
1 CMeCH TOMOTCHHBIC U TETEPOTCHHBIC CMECH.
IIpusooumsb IpUMEPHI CMeCel Pa3IMIHOTO
arperaTHOTO COCTOSIHHS M OIMCHIBATH UX
POJIb ¥ 3HAYCHHE.
Hccnedosamsb cocTaB OBITOBBIX,
KYJIMHAPHBIX U XO3IHCTBEHHBIX CMeceH 1Mo
JTUKETKAM
15 O0ObeMHas 101 Xapaxmepuzosams 00BEMHYIO TOTIO
rasa B CMeCH KOMIIOHCHTA Ta30BOY CMECH 1
PACCUUTHIBATH €€ 110 00BbEMY ITOI CMECH.
Onucwiéams 00BEMHBIN COCTaB
aTMOC(EPHOTO BO3AyXa U NOHUMAMb
3HAYCHUE TTOCTOSHCTBA 3TOTO COCTABA JIJIst
3I0POBBSI
16 MaccoBas nons Xapakmepuzo6ams MacCOBYIO J0JTO
BEIECTBA B BEIIIECTBA B PACTBOPE U PACCUHTHIBATH €€ 110
Macce pactBopa. [Ipedracams npyrue
pacTBope
MOUGHUKAIIMOHHBIC PACUCTHI C
HCTIOJIB30BaHUCM JTHX MOHITUHN
17 Temaruu IIpakTuyeckasi pa6ora Ne 3. [IpuroTtoBiieHne pacTBopa
CCKIH C 3a/IaHHOW MacCOBOM JI0JIEH paCTBOPEHHOTO BEIIECTBA
KOHTPOJIb
OueHou
nasn [1P
18 MaccoBas o Pasznuyame 94uCcTOEC BEILIECTBO U BEILIECTBO,

npumecen

cojepkaiiee npuMecu. KonudaecTBeHHO
Xapaxmepu3o6ams MaCCOBYIO JIOJTIO




npuMecH (w) B 00pasiie NCX0JHOTO
BemiecTsa. //pou3800ums pacdeT MacChl
OCHOBHOTO BEII[ECTBa 10 Macce BEIIECTBA,
COJZIEPIKAIIETO OTPEICICHHYI0 MAaCCOBYIO
JIOJII0 IPUMECEH, U Ipyrue
MOIU(HUKAITOHHEBIE PACUYETHI C
UCIIOJIb30BAaHHEM JTHX MOHSITHH.
Hccnedosams 10 3THKETKaM COCTaB
HEKOTOPBIX OBITOBBIX U (papMarieBTHUECKUX
MIpenapaToB, COJAEPIKAIINX ONPEICICHHYIO
JIOJIIO TIpUMeEcEN

19 Pemenue 3amay u | Pewams 3anauu v ynpaxHeHus 10 TEME.
YIpaXXHEHHUI 110 Onpedenams ipoOeNbl B TMYHBIX 3HAHUAX 1
pacueTHBIX YMCHUAX. Bvicmpausams
Teme 00pa30BaTeIbHYIO TPACKTOPUIO IS
«Maremaruka B JIMKBUAALMM STHX NPOGENOB M MOTydeHHs
XUMUN XKEJNAeMOr0 pe3yJibTaTa
20 O600611eHne 3HaHMi 110 TeMe «MaTemMaTuka B XUMUN

Tema 3. SIBaennsi, npoucxoasimue ¢ Bemecrsamu (11 yaco)

21

Paznenenune
cMeceit.
CriocoOsbl
paszzaeneHus
cMmecelt

Ob6vscnams GPU3NUECKYIO CYIHOCTB,
JeXallylo B OCHOBE pa3/ie/ICHUus CMecell U
OYMCTKH BEILECTB.

Xapaxmepuzosamsb NpocTeHIIAE CIOCOOBI
pasnenieHHs cMeceil: IpocenBaHHue,
pasnenieHHe cMecel IOPOIIKOB JKele3a U
Cepbl, OTCTauBaHKE, ICKAHTALHS,
LHEeHTpU(DYTHPOBaHKE, PA3ICICHUE C
MIOMOILBIO JACIUTEIBHOW BOPOHKH.
Habniooams XuMHYECKHA IKCTICPUMEHT,
OIIMCBIBATH €I'0 U A€J1aTh BBIBOJABI HA €I'0
OCHOBE.

Ilpeonacams ciocoObI pa3ieTeHHs CMECH
CYXOTr'0 MOJIOKA U PEYHOTO IecKka U
SKCIEPUMEHTANBHO n00MBePHCOamy
HCTUHHOCTB MPEJIIOKESHHOr0 crnocoba
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OunbTpOBaHKE

Xapaxmepuzogeans cniocod GpUIBTPOBAHUSL.
Hszeomasnueams OyMaxHbIH QUIBTP U
cobupams YCTAaHOBKY JUIsl QUIbTPOBAHHSI.
Tpusodums IpUMEpbI UCTIONB30BAHUS
OBITOBBIX M TIPOM3BOJICTBEHHBIX (PHITBTPOB.
Tlonumams BaXXHOCTb UCTIOIb30BAHMSA
MapJIeBbIX TIOBSI30K KaK CPEJICTBa
WHJMBUYaJIbHO 3aIIUThI B TIEPHO/L
SMHEMHUH TPHIIIIA U U3TOTABIUBATH HX

23

Ancopouust

ObwvsacHuams, 9TO TaKoe aacoOpOIUH 1
azficopOeHThl. Xapakmepu3zo6amb
azicopoupyromme CBoicTBa
AKTHBUPOBAHHOTO YTJISl ¥ €r0 NPUMEHEHHUE
Ha 9TOI OCHOBE B OBITY, Ha IPOU3BOJICTBE U
B BOEHHOM fienie. Onucviéams yCTPOUCTBO
MIPOTHUBOra3a

24

Juctrianus

O6vsacHamy, 9TO TaKoe TUCTHIUISINS U
JUCTHJUTUPOBAHHAs BOAA, ONUCLIBATND
001acTH ee MIPIUMEHEHHS.
Xapaxmepu306ams KPUCTAIITU3ALIUIO.
Cobupamp yCTaHOBKY JUIS BBITTAPUBAHUS
pacTBOpoB. Onucviéams MEPETOHKY HEDTH U
(pakKIMOHHYIO NEPETOHKY )KUIKOTO BO3/IyXa

25

Texymnii
KOHTPOJIb

OO0cyxeHne pe3yabTaToB MPaKTUIECKOW paboThI
No 4. BeipamnmBanue KpUCTAIJIOB COJIH (JIOMAITHUHN OTIBIT)

26

Texymnii
KOHTPOJIb

[TpakTuyeckas padora Ne 5.
OuncTKa MOBAPEHHOM COJIN




MPaKTHKY

M
27 XuMuueckue Ob6vsCHAMb, YTO TAKOEC XUMUYCCKAS
PEaKIIHH. PCaKIHL.
Xapaxmepu3zo6ame yCIOBUS TEUCHUS U
YcenoBus ”
MPEKPAIICHHST XUMUYECKUX PEaKIHil.
[IPOTCKAaHuUA 1 Habmiodams XUMUYECKUH SKCIIEPUMEHT,
[peKpaleHust OIHKCHIBATH €r0 U JICJaTh BHIBOIBI HA €TI0
XUMHUYECKUX OCHOBE.
peaxwmii Hccenedosams cocta v IpUMEHEHHE
CHHTETHYECKHUX MOIOIIHMX CPEJICTB,
COJIEPIKAIMX SHIUMBI, 10 ITHKETKAM U B
[POIIECCE BBINOIHCHHS JOMAIIIHEH CTHPKH
28 HpI/I3HaKI/I Xapaxmepuzoeams NpU3HAKU XUMHUYECKUX
XUMHUIECKIX peaxuuii. Habrooams XAMAYECKUN
N 9KCIIEPUMEHT, OIUCHIBATH €T0 U JENaTh
pcaknuu BBIBO
bl Ha €r0 OCHOBE. M3yuams
YCTPOWCTBO 32)KUTAIKHU U €€ IIaMsl
29 | Texymwmii OO0cyxaeHne pe3ylibTaTOB MPAKTUYECKON pabOThI
KOHTPOJIb Ne 6 «3yueHue mporecca KOPPO3UH JKEIe3a»
(lomMalIHuM OIBIT)
30 000011EeHuEe U Buinonnams 3ananus v ynpaxHeHHUs 110
aKTyalIu3anus Teme.
. Onpedeisimos Tpo0OEIbl B TMYHBIX 3HAHISX U
3HAaHUMH 110 TEMC
PacCUCTHBIX YMCHUSIX.
«IBnenns, Bvicmpausams 06pa3oBaTeNbHYIO
IMPOUCXOAAIIHNE C TPACKTOPHIO 1A TUKBUIALIMH 3THX
BEIIIECTBAMM. IpoOEIoB U HOIYYCHHS JKEIAeMOro
[ToaroroBka k pesylbTaTa
KOHTPOJIbHOU
pabote
31 KP Urorosast koHTpoIbHAs paboTa

Tema 4. Paccka3s

bl 10 XuMHH (3 yaca)

32

VYuennueckas KoHpepeHuus «Bpliaromuecs pycckue
yudeHble-XUMUKW». O KU3HU U feaTenbHocTd M.B.
Jlomonocoga, JI.11. Menneneesa, A.M. byrneposa
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Konkypc coobuienuii yuamuxcst «Moe arodumoe
XUMHUYECKOE BEIIECTBO» 00 OTKPBITUH, MOTYUEHUN U
3HAYEeHUHU BHIOPAHHOI'O XUMHUYECKOT'0 BEIIECTBA

34

Konkypc yueHn4eCcKkrX NpoeKTOB, OCBSIIICHHBIN
WCCJICTOBAHMSIM B 00JIACTH XUMHUUYECKUX pEaKInit







