PABOYAS ITPOTPAMMA
10 3JIeKTUBHOMY npeaMeTy ««BBeleHue B XUMHIO»
IJIA 7 KJ1accoB

|. HosicHUTEABLHAA 3aNIHCKA.

Pabouas mporpamMma OCHOBHOro o0OmIEr0o 00pa3oBaHMS 110 XUMHHM COCTaBjeHa Ha ocHoBe {DenepaabHOrO TOCYIapCTBEHHOTO
00pa3oBaTEeNBPHOIO CTaHIAapTa o0mEero ooOpa3oBaHus. B Hell Takke YYHMTHIBAIOTCS OCHOBHBIC HIEH M ToOJOXeHHs [Iporpammbl pa3BUTHS |
(hOopMUPOBaHUS YHHBEPCATHHBIX YICOHBIX ACHCTBHIA JUISI OCHOBHOTO OOIIETO 00pa30BaHUsI.

3a OCHOBY B3sTa paboyasi mporpamMma Xumwus.7-9 kiaccel: padouast nporpamma K Juaur Y MK O.C.I'abpuensiHa :y4eOHO-METOANYECKOE
noco6ue)/O.C.I"'abpuensa.- M.:[Ipoda,2017

OnnaeHre OO0YYArOIIUMUCS CUCTEMOW XMMHUYECKHX 3HAHWW, YMEHUH M HABBIKOB HEOOXOJMMO B TMOBCEIHEBHOHN JXU3HU Ui OE30MaCHOTO
O6paHIeHI/I$I C BCIICCTBAMH, MarcpuajlaMu MW XHMHUUCCKHMHU IIPOLCCCaAMMU. DTO0 mOMOraer yCIICHIHOMY H3YYCHUIO CMCXKHBIX OUCHUILUIMH U
CIIOCOOCTBYET TMPOJIOJDKCHUIO OOYYEHUS B CHUCTEME CpEIHEro mnpo(ecCHOHAIBHOTO M BBICHIETO0 00pa3oBaHus. HemaloBakHYIO pojib cHCTEMa
XUMHUYECKUX 3HAHUU urpact B COBPCMCHHOM 06HI€CTBC, TaK KaK XUMHSI U XUMHYCCKHUEC TCEXHOJIOTUU (B TOM YHCJIC 6I/IO' u HaHOTeXHOHOFI/II/I)
MPEBPAIAIOTCS B PEBOIOIIMOHHYIO TIPOU3BOIUTEIBHYIO CHITY.

B cootBercTBUmM ¢ DenepanbHBIM TOCYIAapCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM OCHOBHOTO OOIIETO OOpa3OBAHUS 2NAGHBIMU UeaAAMU
IIKOJILHOTO XUMUYECKOTO 00pa30BaHusl SBISIOTCS:

* ¢hopmuposanue y 00y4aronIuxcs CUCTEMbl XHMHUYECKUX 3HAHUHM KaK KOMIIOHEHTA €CTeCTBEHHOHAYYHBIX 3HAHUMH;

* pazgumue TUYHOCTH OOYUaIOIIUXCS, UX HHTEJUIEKTYAIbHBIX U HPABCTBEHHBIX KauecTB, ()OPMUPOBAHHE TYMAHHCTUYECKOTO OTHOIICHHS K
OKpY’KaroIeMy MUPY B SKOJIOTUYECKHU 1eJIecO00pa3HOTro TOBEACHUS B HEM;

* NOHUMaHue OOYYAIOIIMMUCS XUMHUHU KakK IMPOU3BOJIUTENBHON CHIIBI OOIIECTBa M KaK BO3MOXHOW obOnactu Oyaymiei mnpodeccruoHalbHOM
JeSTEIILHOCTH,
paszsumue MbITIIIEHUS. 00y4JaIoNIUXCcs MOCPECTBOM TaKUX MO3HABATENBHBIX YUEOHBIX NEHCTBUIM, Kak YMEeHUE (POPMYyITUPOBATh MPOOIEMY U THIIOTE3Y,
CTaBUTh LCJINU U 3aaa4u, CTPOUTH IJIAHBI JO-CTHXXKCHUSA uenef/'l N pCHICHUS TOCTABJICHHBIX 3a4a4, OMPEACIIATE ITOHATHUA, OTpaHUYNUBATh UX, OITMCBIBATD,
XapaKTepU30BaTh U CPAaBHUBATB;

® NOHUMaHue B3aUMOCBA3U TCOpPHHN U IIPAKTHUKH, YMCHHC IPOBOANTH XUMHUYECKUU OKCIICPUMCHT W Ha €ro OCHOBC JCJIaTb BBIBOJbI U
YMO3aKJTIOUEHUSI.

J1st TOCTIKEHHS ATHX IIeJIel B Kypce XUMHH Ha CTYIIEHH OCHOBHOTO 001Iero 00pa30BaHus PEIIaloTCs CISAYIOINE 3a1a4u:

— ¢hopmupytomes 3HaHUAL OCHO8 XUMUYECKOU HAYKuU — OCHOBHBIX (DAKTOB, TOHSTHUN, XUMHUYECKHX 3aKOHOB W TEOpPHii, BBIPAXKEHHBIX
MOCPEACTBOM XUMHUYECKOTO A3bIKA,

— paszsusaiomcs ymeHus HabJoIaTh U OOBSICHITh XUMUYECKUE SBICHUS, MPOUCXOMISIINE B TPUPOJIE, JIAOOPATOPHBIX YCIOBUSX, B OBITY M Ha
MIPOU3BOJICTBE;

— npuobpemaromcs cneyuaibhvle yMeHus U Hagbiky 1o 0e30IacHOMY 0OpaIleHUI0 C XUMUYECKHMHU BEIIeCTBAaMH, MaTepHajaMH U IPOIeCCaMH;

— hopmupyemcs cymanucmuieckoe OmHoweHue K Xumuu Kak IPOU3BOAUTEIBHON criie 00IIecTBa, C TOMOIIBI0 KOTOPOH PEIIaoTCs rI100aabHbIe



pOoOJIEMBI YeIOBEYECTBA;
— ocywecmensemcs uHmezpayis XAMHIeCKONH KapTUHBI MUPA B SAMHYIO HAYYHYIO KAPTHUHY.

Y4yeOHO-MeTOANYECKOE O0ecnedyeHne 00pa30BaTeILHOIO Mpolecca

Y4yeOHO-MeTOANYECKUN KOMILUIEKC JJI M3YUYEeHUs Kypca XUMHUH B 7 KJlaccax, CO3JaHHbIM aBTOPCKUM KOJUJIEKTUBOM 1oJ1 pykoBojacTBoM O. C.
['abpuensina, comepKUT, KpoMe Y4EeOHHMKOB, y4e€OHO-METOIUYECKHE W AUJAKTUYECKHE IOCOOUS, TETpaau IS BBIIOJIHEHUS JIabOpaTOpHBIX U
IIPaKTUYECKUX padoT U Jp.

YMK «Xumus. 7 kmacc»

1. Xumus. BBogssrit kype. 7 knacc. [Iponenestudeckuii kypc (aBropsl O. C. I'abpuenss, U. I'. Octpoymos, A. K. Axnebunun). M.: [Ipoda
2015, 160 c.

2. Metoauueckoe nocodue. 7 kinacce (aBropsl O. C. IN'abpuensn, I'. A. [llumapesa). 208 c.

3. Pabouas terpans. Xumus. 7 knace (aBtopsl O. C. 'abpuensn, I'. A. unapesa). M.:, [Ipoda , 2015.

4. Tlpaktuxym. 7 xnacc (aBropsl O.C. ['abpuensn, 1U.B. Axcenosa),m.: Ipoda, 2015, 80 c.

WNudopmannoHnsie cpeacTsa

WHTepHeT-pecypchl Ha pyCCKOM SI3bIKE

1. http://www.alhimik.ru IpeacraBieHbl pyOPUKH: COBEThI aOUTYPHEHTY, YUUTEI0 XUMHHU, CIIPABOYHKK (OUCHb OOJbINas MOJA00pKa TaOIuIl U
CIIPaBOYHBIX MaTEPHAJIOB), BECeNasi XUMHS, HOBOCTH, OJIMMIIHAIbI, KYHCTKamepa (Macca MHTEPECHBIX HCTOPHYECKUX CBEICHUH).

2. http://www.hij.ru XXypuan «XuMust 1 )KU3HbY» TOHATHO M 3aHUMATEIBHO PACCKa3biBaeT 000 BCEM MHTEPECHOM, YTO MPOMCXOIUT B HAyKE U B
MHpE, B KOTOPOM MBI KHBEM.

3. http://chemistry-chemists.com/mdex.htm| DnexkTpoHHBIH XypHaT «XUMHKH U XHMUS», B KOTOPOM MPEACTABICHO MHOXECTBO OIBITOB IO
XMMUH, 3aHUMATEIbHON HH(OpMAIINK, TO3BOJISIONIEH YBIICUh YIEHUKOB IKCIIEPUMEHTAIBHON YacThIO peIMeTa.

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

5. http://www.drofa-ventana.ru M3BectHoe m3aaTensCTBO y4eOHOI JuTeparypbl. HOBHHKM Hay4HO-NOMYJSPHBIX M 3aHUMATEIBHBIX KHUT II0
XUMHH.

6. http://Iseptember.ru Xypran s yduteneid u He TONbKO. Boiblnoe KonmmdecTBO pabOT YUYSHHKOB, B TOM YHCJIE M HCCIIEI0BATEIHLCKOTO
Xapakrepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiicknii IIKOIBHBINA TOPTaJ CO CChIIKAMU Ha 00pa30BaTENIbHBIE CANTHI IO XUMHH.

8. www.periodictable.ru CoopHHK cTaTeii 0 XUMHYECKUX 3JIEMEHTAX, HIITFOCTPUPOBAHHBIN SKCIICPUMEHTOM.

HHTepHeT-pecypc Ha aHTIIMHCKOM SI3bIKE
http://webelementes.com Comep>HUT UCTOPUIO OTKPHITHS U ONMCAHUE CBOMCTB BCEX XMMUYECKUX 2JIEMEHTOB. byneT moneseH ans o0ydarommxcs
SI3BIKOBBIX IIIKOJI M KJTACCOB, TaK KaK COJIEPKHUT Ha3BaHUS HJIIEMEHTOB U BEIIECTB HA Pa3HBIX SA3BIKAX.
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OOBeKTHI yueOHBIX IKCKYPCUI

1. My3eu: MuHepanorudeckue, KpaeBeaueckue, XyaoxKecTBeHHble, [lonTexHnueckuil.

2. JlaGopaTopuu: y4yeOHBIX 3aBEICHUI, arpOXUMIA00PaTOPHH, YIKOJIOTHUECKUE, CAaHIITUAEMUOIOTHIECKHUE.

3. Anreku.

4. TIpou3BOACTBEHHBIE OOBEKTHI: XUMHUYECKHE 3aBObI, BOJOOYNCTHBIE COOPY)KEHUS U JPYTrUe MECTHBIE POU3BOICTBA.

O01mas xapakTepucTHKa y4eOHOro npeamera « XUMHsD»
Jlannast paboyasi mporpamMma Mo XMMUU OCHOBHOTO 0011ero oOpa3oBaHMs pacKpbIBaeT BKJIAJ Y4eOHOrO MpeaMeTa B JOCTHIKEHHS 1ieJieil OCHOBHOI'O
o01Iero o0pa3oBaHMs U ONPEEIIeT BAKHEHIIINE CoIepKaTeNIbHbIC IMHUH MTPeIMeTa:
| «eewecmeo, cmpoenue éewyecmeay — COBPEMEHHBIE TIPEICTABICHUS O CTPOCHUH aToMa
u BemiecTBa Ha ocHoBe [lepuonnueckoro 3akona u llepuoandeckor cucteMbl XuMudeckux 3yemMeHToB . 1MI. MenneneeBa, ydeHUs 0 XUMMUYECKOM
CBA3U U KPUCTANIMUYECKOM CTPOCHHUH BEIIECTBA;
| «xumuueckas peaxyusy — 3HaHUS O MPEBPAICHUAX OJJHUX BEIICCTB B IPYTHE
THUIIOJIOTUY XUMHUYECKUX PEaKLUi, YCIOBUAX UX MPOTEKAHUS U CIIOCO0aX YIIPaBICHUS UMU;
| «memoovl noznanust xumuu» — 3HaHWSI, YMCHUS U HABBIKU SKCIICPUMEHTAIBHBIX OCHOB
XUMUU IS IOJYYEHUs U U3YyUYEHUsl CBOMCTB BAXKHEUILINX IIPEICTAaBUTENIEH KJIACCOB HEOPTaHUYECKUX COEIMHEHU;
| «npouzsodcmeo u npumenenue éewyecmsy — 3HaHNE OCHOBHBIX 0o0JacTei
MPOU3BOJICTBA U NPUMEHEHHs BaKHEHIIMX BEILIECTB, a TAKXKe OIMBIT 0e30MacHOro oOpalleHusi ¢ BelleCTBaMM, MaTepuallaMH U Hpoleccami,
HCIOJIb3YEMBIMU B OBITY U Ha IPOU3BOJICTBE;
/ «A3bIK Xumuuy — OIEPUPOBAHUE CUCTEMOM BAKHEMIIMX XUMMUYECKUX IMOHITUH, 3HAHME XUMMUYECKOW HOMEHKIATYpbI, a TAaK)Ke BIaJleHUE
XUMHUYECKON CUMBOJIMKOHN (XMMHUYECKUMH (POpMYIaMH U YpaBHEHUSIMU);
/ «KonuYecmeeHHvle OMHOUEHUS 8 XUMUUY — YMEHUE MPOU3BOAUTH PACUEThl IO XUMUYECKUM (OpMYJIaM U YpaBHEHUSIM.

MecTto npeamera B y4eOHOM ILIaHe.

®denepalibHbIl TOCYIapCTBEHHBIH 00pa30BaTeNbHBIA CTaHIAPT MpPelyCMAaTPUBAET U3y4YEHHE Kypca XMMHHM B OCHOBHOW IIKOJI€ KaK COCTaBHOM
4acTH NnpeMeTHO obnactu «EcTecTBeHHOHAYYHBIE TPEIMETHI».

Hacrosias mporpamMmma MoskeT ObITh peann3oBaHa B J1Ba 3Tarla.

IIponedesmuueckuii sman 6 7 kaiacce. DTOT Kypc paccuuTaH Ha | yac B Henento B 00beMe 35 y4eOHBIX 4acOB U HOCUT PEKOMEHJATEIbHbIN
XapakTep, T. €. BBEJICHHE €r0 B MIPAKTUKY OOYUYEHHs OCTaeTCs Ha YCMOTPEHHE 00pa3oBaTENbHOIO YUPEKIECHUs. BBeneHue 31oro kypca HeM30€kKHO
BJeUYeT 3a co00il HEKOTOphle IMOBTOPHI Y4yeOHOro cojepkaHus B 8—9 Kiaccax, KOTOpble, OJHAKO, HE HapylIalOT PAaBEHCTBA CTAPTOBBIX
BO3MOXKHOCTEH 00y4aroluXxcsi 0 OTHOLIEHUIO K HOBOMY MpEAMETY. YUMUTEII0 OCTAeTCs JUIIb MPUHATH BO BHUMaHUE 3TOT (PakT mpu pazpadboTke
COOCTBEHHBIX paboYMX MPOrpamm, Kak ¢ y4eToM dTara MponeieBTUKH, TaK U 0e3 Hero.



B cooTBeTcTBHU C yLIe6HBIM IIJIaHOM Ha U3YYCHUEC SJICKTUBHOI'O ITPEAMETA «BCI[GHI/IG B XMMHIO» B 7 Kjacce OTBOJAUTCA lus HEACIIO NIN 34

yaca B roj .
TeMaTnuyeckoe MJIAHMPOBAHUE
Ne HaunmenoBanwue pasienoB (Tem) KoauuectBo yacos B ToMm ynciie Ha mpoBeeHUE
0 MPOTpamMme [TpakTHyeckux padot KoHTponbHBIX
pabot
1 Knacc
1 XuMHUS B IEHTPE eCTECTBO3HAHUSA 11 2 -
2 MaremaTuka B XUMHH 9 1 1
3 SIBieHMs, IPOUCXOAIINE C BEIIECTBAMU 8 1 1
4 Pacckassl 1o Xumuu 4 2 -
5 [ToBTOpenue, 0600IIeHNE MaTepraia 10 XUMUH 32 7 2 - -
KJ1acc
Hroro 34 6 2

Il. [Inanupyemble pe3y/jbTaTbl 0CBOEHHS Kypca
ITo 3aBepiieHMH Kypca XMMHM Ha 3Tale OCHOBHOTO OOINEro oOpa30BaHUS BBITYCKHUKH OCHOBHOM IIKOJIBI JIOJKHBI OBJAJETh CIEAYIOIIUMU
pe3yabTaTaMu:
JIMYHOCTHBIE PE3YNbTATHI

— 3HAaHue U NOHUMAHUe-, OCHOBHBIX HMCTOPHUYECKHX COOBITHM, CBSI3aHHBIX C Pa3BUTHEM XUMHH; JOCTH)KEHUH B O0JIACTH XMMHU U KYJIbTYPHBIX
TpaauLMid CBOEH CTpaHbl (B TOM YMCIIE HAYYHBIX); OOIIEMHUPOBBIX JIOCTHKEHUH B OOJIACTH XMMMHU; OCHOBHBIX NMPHHILMIIOB U MPABUJI OTHOIICHUS K
MIPUPO/IE; OCHOB 3JI0pPOBOr0 0o0pa3a *HU3HU U 370pOBbecOEpEraronIuX TEXHOJOTUMN; MPaBUI MOBEJEHUS B UPE3BBIYANHBIX CUTYalUsIX, CBSI3aHHBIX C
BO3/CHCTBUEM PA3JIMYHBIX BEIIECTB; OCHOBHBIX IPaB M OO0SM3aHHOCTEH rpaxkIaHUHA (B TOM 4uClie OOY4YaloIIerocs), CBSI3aHHBIX C JIMYHOCTHBIM,
po¢eCCHOHATBHBIM U AKU3HEHHBIM CaMOOIPEIEIEHNEM; COLIMATIbHON 3HAUMMOCTH U COJEPKAHUS POQeccuil, CBA3aHHBIX C XMMHUEH;
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— Yygcmeo 20po0ocmu 3a POCCUNCKYI0O XMMHUYECKYI0 HAyKy U JOCTHKCHHS YYCHBIX; YBOKCHHE M MPHHATUE JOCTH)KEHUH XUMHHU; JTIO00Bb U
Oepe’KHOE OTHOLICHHUE K IPUPOJIE; YBAKEHHE U YUET MHEHUN OKPYXKAIOIIUX K JIMYHBIM JOCTHKEHHUSM B U3yUYECHUU XUMUU;

— npu3zHanue UEHHOCTH COOCTBEHHOTO 3JI0POBBSI M 3/J0POBBS OKPY)KAIOUIMX JIO/AEH; HEOOXOAWMOCTH CaMOBBIPAKEHUS, CaMoOpealln3alu,
COLIMAJILHOTO IIPU3HAHMUS,

— 0CO3HaHue CTENIEHU TOTOBHOCTH K CAMOCTOSATEIbHBIM IIOCTYIKAM U JIEHCTBUSAM, OTBETCTBEHHOCTH 32 UX PE3YJIbTAThI;

— nposeneHue KOJIIOTHYECKOI0 CO3HAHMS, JOOpPOKEeNaTeIbHOCTH, JOBEpUsl M BHUMATEIBHOCTU K JIFOJSM, FOTOBHOCTH K COTPYAHUYECTBY;
WHUIMATUBBI U JTI0003HATEIFHOCTH B M3YYEHHH BELIECTB M MPOLECCOB; YOSKICHHOCTH B HEOOXOJMMOCTH Pa3yMHOI'O MCIIOJIb30BAaHUS JOCTH)KEHUI
HayK{ U TEXHOJIOTUH;

— YMeHue yCTAHABIIMBATh CBSI3M MEXKY LENbI0O M3YUYEHHUS XUMHH U TE€M, JJISl Yero 3TO HYXKHO; CTPOUTH JKU3HEHHBIE W MPO(ECCHOHATBHEIC
IUTaHBI C Y4ETOM YCIIEHIIHOCTH U3YYEHHsI XUMHU U COOCTBEHHBIX IPUOPUTETOB.

MeTtanpeamMeTHble pe3ynbTaThbl

— UCNONb3068aHUe PA3ITUYHBIX HCTOYHUKOB XUMUUECKOM HH(pOopMaMy; NOdyYeHrue Takoi HH(OopMaIiY, ee aHaJIu3, IOJrOTOBKA HAa OCHOBE 3TOTO
aHaJIn3a NH()OPMALIMOHHOTO MTPOIYKTA U €ro IPE3eHTALINS;

— npumeneHue OCHOBHBIX METOJIOB MO3HaHUs (HAOJIOJICHHs, SKCIIEPUMEHTA, MOAEIUPOBAHUS, U3MEPEHHS U T. A.) ULl U3YYECHUS XUMUYECKUX
00BEKTOB;

— UCNONb308aHUe OCHOBHBIX JIOTMYECKHUX ONepanuil (aHanu3a, CHUHTE3a, CPaBHEHUS, OOOOLIEHMs, JO0Ka3aTeslbCTBA, CUCTEMaTH3alUH,
KJIaCCU(UKALIUU U JIp.) IPU U3YYEHUHU XUMHUECKUX OOBEKTOB;

— ¢popmynuposanue BEIBOJOB U YMO3AKIIIOUCHUN U3 HAOIIOIEHUH U N3YYEHHBIX XUMUYECKUX 3aKOHOMEPHOCTEH;

— npo2HO3Upo6aHue CBOWCTB BEIIECTB HA OCHOBE 3HAHUS UX COCTaBa U CTPOEHUS, a TAK)KE YCTAHOBJICHUS aHAJIOTHH;

— ¢hopmynuposanue uaei, TMIIOTE3 U MyTEH MPOBEPKH UX UCTUHHOCTH;

— onpedenenue 1ieNeH U 3a1a4 y4eOHOM U UCCIIEJOBATENbCKOM I€ATEIbHOCTU U IyTeH UX JOCTHXKEHUS;

— packpvimue TPUIUHHO-CIIEACTBEHHBIX CBSI3eH MEXIY COCTaBOM, CTPOEHHEM, CBOMCTBaMH, NMPUMEHEHUEM, HAaXOXKJIEHHEM B NpUPOAE U
MOJIyYEHUEM BaXKHEUIINX XUMHUYECKHUX BEIIECTB;

apaymenmayusi COOCTBEHHOH MO3UIMH U €€ KOPPEKTHUPOBKA B X0JI€ TUCKYCCHH 10 MaTeprallaM XUMHUECKOTO COJICpKaHMUS.
[IpenMeTHBIE PE3YIbTAThI
B nosnasamenvnoi chpepe

3nanue (nonumanue):

— XMMHUYECKOH CUMBOJIMKH: 3HAKOB XUMHUYECKUX JIEMEHTOB, (POPMYJI XUMUYECKUX BEILECTB, YPABHEHUI XUMHUECKUX PEAKIINN;

— BaXHEWIIUX XUMUYECKUX TMOHATUH: BEIECTBO, XUMUYECKHI 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHBIE aTOMHAsI U MOJIEKYJIIpHAsT MaccChl,
MOH, KaTHOH, aHUOH, XUMHUYECKasi CBSA3b, AJIEKTPOOTPULIATEIbHOCTh, BAJICHTHOCTb, CTENIEHb OKUCIIEHUS, MOJIb, MOJISIPHAs Macca, MOJIAPHBIA 00beM,
PacTBOPBL, BJIEKTPOIUTHl U HEIIEKTPOJUTHI, JIEKTPOIUTHUECKAs AMCCOIMAINS, OKUCIUTENb U BOCCTAHOBHUTEIb, OKUCIEHHE M BOCCTaHOBJICHHE,
TEIUIOBOU AP PEKT peaKkiny, OCHOBHbIE TUIBI PEaKIUil B HEOPTaHUUECKON XUMHUU;

— (GOpMYJINPOBOK OCHOBHBIX 3aKOHOB M T€OPHH XMMHUHU: ATOMHO-MOJIEKYJISIDHOTO YYEHHS; 3aKOHOB COXPAaHEHMsI MacChl BELECTB, IIOCTOSHCTBA
cocraBa BellecTB, ABoraapo; Ilepmonnueckoro 3akona JI. M. MenneneeBa; TeOpuM CTpPOEHMsI aTOMa U Y4YEHHsS O CTPOECHUHU BEILLIECTBA; TEOPUU
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JIEKTPOJIUTUYECKON JUCCOLMALMY U YUCHHUS O XUMUYECKON PEAKLIUH.

Ymenue nasvieams:

— XUMHYECKHE 3JIEMEHTHI;

— COCIIMHEHUS U3YYEHHBIX KJIACCOB HEOPraHUYECKUX BEILECTB;

— OpraHMyecKue BelIecTBA MO WX (opMyie: MeTaH, 3TaH, STHJIEH, AlleTWICH, METaHOJ, 3TaHOJ, TJHUIEPUH, YKCYCHAs KHUCIOTa, TIIOKO03a,
caxaposa.

Obvschenue:

— (h13UYECKOr0 CMBICIIa AaTOMHOTO (ITOPSAAKOBOI0) HOMEpa XMMHUYECKOr0 3JI€MEHTa, HOMEPOB Ipynibl U nepuoja B Ilepuoauueckoii cucreme /1.
N. MenneneeBa, K KOTOPBIM JIEMEHT IIPUHAJUICKUT;

— 3aKOHOMEpPHOCTEN U3MEHEHUsI CTPOECHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B IIpeieiax MaJblX MEPUOAOB U A IpyIII, a TaKKe CBOICTB 00pa3yeMbIX
MMHU BBICIIUX OKCUJIOB U THJIPOKCHJIOB;

— CYIIHOCTH Ipoliecca 3IEKTPOJIUTHUECKON AUCCOLMALMM U PeaKLUil HOHHOTO 0OMeHa.

Ymenue xapaxmepuzosamo:

— XMMHYECKHE 3JEMEHTH! (0T BOJOpOJa A0 KaJblMs) HA OCHOBE MX IoJiokeHHs B Ileproanueckoil cucteMe XuMuueckux snemeHtoB /[I. M.
MenpeneeBa 1 0COOEHHOCTEN CTPOEHUS X aTOMOB;

— B3aMMOCBS3b MEXY COCTaBOM, CTPOCHHUEM U CBOMCTBAMU HEOPIaHUUYECKUX BEILECTB;

— XMMMYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEUIECTB (OKCUIOB, KUCIOT, OCHOBAaHUH, aM()OTEPHBIX COETMHEHUN U COJIei).

Onpeoenenue:

— COCTaBa BEIIECTB 0 UX popMyiaM;

— BAJICHTHOCTH U CTENIEHU OKUCJIEHMSI DJIEMEHTOB B COCIUHEHNY;

— BHJIOB XMMHMUYECKOH CBSI3U B COETUHEHUSX;

— THIIOB KPUCTAJUIMYECKHUX PEUIETOK TBEPABIX BELLECTB;

— NPUHAJJIEKHOCTH BEUIECTB K ONPEAEICHHOMY KJIacCy COECIUHEHMI;

— THIIOB XMMHUYECKUX PEAKLINM;

— BO3MOYKHOCTHU MTPOTEKAaHUs PEAKIMIl HOHHOTO OOMEHa.

Cocmasnenue:

— CXeM CTpoeHMst aToMOB TepBhIX 20 3nemenToB [lepronnueckoit cucremsl [. . Menneneena;

— (opMyn HEOpraHUYECKHX COSAMHEHUIN N3YUEHHBIX KJIACCOB;

— ypaBHEHUH XMMHUYECKHX PEaKIUH.

besonacnoe obpawenue ¢ XuMU4eCcKoil Mocynoi u 1abopaTopHbIM 000PYJOBAHUEM.
[IpoBeneHne XUMHUYECKOTO SKCIIEPUMEHTA:

— TOJTBEPKJAIOLIET0 XUMUYECKUE CBOMCTBA M3YUYEHHBIX KJIACCOB HEOPraHUUECKUX BEILECTB;

— TNOJATBEPKIAIONIETO XUMUYECKUHI COCTaB HEOPTAHNYECKUX COCIUHEHNN;

— TI0 TOJYYEHHUI0, COOMPAHUIO U PACIIO3HABAHHUIO Ta3000pa3HBIX BEIIECTB (KMUCIOPO/Ia, BOAOPOAA, YIIIEKHUCIIOTO ra3a, aMMHaKa);
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— TI0 ONPEICIICHUIO XJIOPHI-, CYIIb]art-, KapOOHAT-MOHOB M MOHA aMMOHHUS C MTOMOIIBIO0 KAYECTBEHHBIX PEAKIIUK.
Bviuucnenue:

— MacCOBOM JJOJU XUMHUYECKOTO 3JIEMEHTA 10 POpMyJIe COSAMHCHHUS,

— MAaccOBOMH JI0JIM BEIIECTBA B PaCTBOPE;

— Macchbl OCHOBHOI'O BEILECTBA 10 U3BECTHOW MacCOBOM J0JI€ IPUMECEN;

— 00BEeMHOM J0JIM KOMIIOHEHTa ra30BOM CMeCH;

— KOJIMYECTBA BEIIECTBA, 00hEMa MJIM MACCHI BEIIECTBA IO KOJMYECTBY BEIIECTBA, 00hEMY WIIM MACCE PEAreHTOB MJIH MPOIYKTOB PEaKIUU.
Hcnonvzosanue npuobpemenHblX 3HAHUL U YMEHUN 8 NPAKMUYECKOU 0esiMebHOCMU U NOBCEOHEBHOU HCUZHU.!

— JJIA 0e3011aCHOTO O6paHIeHI/I$I C BCIICCTBAMU U MaTCpUaiaMH B MMOBCEAHECBHOM KU3HU U rpaMOTHOI'O OKa3aHUsA HCpBOfI IMOMOIIH IIPHU OXKOorax
KHCJIOTaMH M IICJ1049YaMU,

— JUIs1 OOBSICHEHUS OT/ACIBHBIX (PAKTOB U MPUPOIHBIX SIBIICHUIA;
— JUI KPUTUYECKOH OLIEHKH UH(OPMAIIMH O BELIECTBAX, UCIOIb3YEMbIX B OBITY.
B yennocmno-opuenmayuonnoii chpepe

Ananusz u oyenxa MOCICICTBUIA U OKPYXKAIOIIEH cpelbl OBITOBOIT M MPOU3BOJACTBEHHOI JCATEIBHOCTH YEJIOBEKA, CBSI3AHHOM C MOJIYYCHUEM H
nepepadoTKOM BEUIeCTB.

B mpyooeoii chepe

Ilposedenue onepayuii ¢ UCTIONB30BAaHUEM HArpeBaHUs, OTCTAaMBaHUSA, (PUIHTPOBAHUS, BhITIAPUBAHUS; TTOJTYyUYEHHUs, COOMPAHUS, pPACIIO3HABAHUS
BEILIECTB; U3TrOTOBJIEHUS MOJEIIEH MOJIEKYIL.

B cghepe 6e3onacnocmu sncuznedeamenvnocmu

— Cobaroodenue IpaBUII TEXHUKH 0€30MaCHOCTH MPU MPOBEACHUH XUMHYECKOT0 IKCIIEPUMEHTA;

— oKa3auue TIEPBOU TMTOMOIIM MPHU 0KOTaX, MOPe3ax U XUMUUYECKUX TPaBMax.

111.Conepxxanne nporpaMMbl 0 XUMHH 7 Kjace
IIponeneBTHYEeCKUIl KypC

Xumus B 1IeHTpe ectecTBo3HaHus (11 u)
Xumus Kak 4actb ecrecrBo3Hanus. [Ipeamer xummuu.
EctecTBO3HaHNE — KOMILIEKC HAayK O Ipupojie: GU3NKH, XUMUH, Oronoruu u reorpadpun. IlogoxuTenbHoe U OTpULIaTEIbHOE BO3ACHCTBHE YeIOBEKa
Ha MIPUPOLY.
[Ipenmer xumuu. Tena u BemecTBa. CBOMCTBA BENIECTB KaK X MHAUWBHAYaJbHbIC MPpU3HAaKU. CBOMCTBA BEMIECTB KAK OCHOBA UX TPUMEHECHUS.
MeToab! u3yyeHusi ectecTBO3HaHUs. HabmoneHe kak OCHOBHOIM METO]T MIO3HAHUS OKPYKAIOIIEro MHUpa. Y CJIOBUS TPOBEICHUST HAOTIOACHHUS.
['mnore3a kak mMpenIoNoKeHHue, OOBACHAINIEC WIM IPEACKa3bIBAIOIIee NPOTEKaHUE HAOII0aeMOTO SIBJICHHUS. ODKCIepuMeHT. JlaGoparopws.



DKcIepuMeHT J1abopaTopHbId U ToMantHuK. CriocoObl (PUKCHPOBAHMS Pe3yNbTaTOB dKcrepuMeHTa. CTpoeHHe IIAaMEHH CBEYH, CYXOTO T'OpPIOYEro,
CIIUPTOBKH.

Ipakmuyeckas paboma «3HaAKOMCTBO ¢ 1ab0OpaTopHBIM 00opynoBaHueM. [IpaBuia TeXHUKN OE30MMACHOCTH MPHU padOTe B XUMHUYECKOM KaOUHETE
(Jtabopatopum)».

IIpakmuueckas paboma «HabmoeHue 3a ropsieii cBedoil. YcrpoiicTBo ciupToBkH. [IpaBuia paboThl ¢ HarpeBaTeIbHBIMHA TPHOOPAMM.

MoaeaupoBanne. Mojienu Kak abcTparupoBaHHbIE KOIIMH U3Yy4aeMbIX 00OBEKTOB U IporieccoB. Moaenu B Gpusuke. DiekTpodopHasi MalllvHa KakK
abcTparupoBaHHas MOJIeTb MOJTHUKM. Mozenu B 6uosioruu. buonornveckue mMynsoxku. Mozenu B XMMUU: MaTepUaibHble (MOJIENIN aTOMOB, MOJIEKYII,
KPHUCTAJJIOB, AllIapaTOB M YCTAHOBOK) M 3HAKOBbIE (XUMUYECKUE 3HAKU, XUMHUUYECKHE (POPMYJIIbl 1 XUMHUECKUE YPABHEHHUS).

XuMnuyeckass CHMMBOJHMKA. XuMUuyeckue 3Haku. Mx o0o03HaueHue, MPOM3HOIICHHE M HHGOpMAIMs, KOTOPYIO OHU HECyT. XHUMHYECKHE
¢dopmyinbl. Ux 0603HaueHue, MpOU3HOLIECHHE U HH(OpMaIHs, KOTOPYIO OHU HecyT. IHAeKChl 1 KO3 UIIMEHTHI.

Xumus U pu3uKa. YHUBEPCAJIbHBIN XapaKTep MOJ0KEHHH MOJIEKYJISAPHO-KUHETHYECKON TeopuH. [IoHATUSA «aTOM», «MOJIEKYJIa», «UOH.
Kpucrannuueckoe cocrosiuue BemecTBa. Kpucraminueckue permerku TBepasix Beuects. Juddysus. bpoyHoBckoe nBuxeHue.

Xumua u Qu3uKa. ArperaTHble cocTOsiHMS BemlecTBa. [loHsTHE 00 arperaTHOM COCTOSIHUM BellecTBa. 1'a3000pa3Hble, KUIKUE U TBEP/bIE
BemiecTBa. Kpucramuimyeckue u amopHble TBep/ble BenecTBa. Gu3nueckue 1 XMMUYECKHUE SBICHHUS.

Xumus u reorpadus. ['eoornvyeckoe cTpoeHne MIAHETHl 3eMJIs: AP0, MAHTHA, JIMTOC(hepa. DIEMEHTHBI COCTaB IeOJIOTMYECKIX COCTaBHBIX
yacTeil iaHeTbl. MuHepasasl U TOpHbIE HOpOJbl. Marmaruyeckue M OcCajouHble (OpraHWYecKHe M HEOpraHWYeCcKHe, B TOM YUCIE U TOpPIOYHE)
MTOPO/IBI.

Xumus u omosiorns. XUMHUYECKUH COCTaB >KMBOM KIIETKH: HEOpraHW4yeckue (BoJa M MUHEpalbHbIE COJIM) U OpraHndeckue (OenKH, *KHUpHI,
YTJI€BO/IbI, BATAMUHBI) BELIECTBA.

ITpocTeie U CIIOKHBIE BEIIECTBA, UX POJIb B )KU3HEIEATEIBHOCTH OPTaHU3MOB.

buonoruueckas ponb Boabl B kuBoHM kietke. dotocunTes. Ponp xnopodumia B gorocunrese. buonornueckoe 3HaueHue KUPOB, OEIKOB,
3(UPHBIX Macell, YrieBOI0B U BUTAMHHOB JIJISl )KU3HEAEATEIIbHOCTH OPraHU3MOB.

KadecTrBeHHble peakuuu B XuMHH. [[oHATHE 0 KAUECTBEHHBIX pEAKLUAX KaK O PEAKIUSAX, BOCIPUHUMAEMBIX OPTaHOJENTUYECKU C TOMOIIBIO
3peHus, cilyxa, OOOHsHHUA. AHanuTudyeckuil s¢ddexr. OmnpenensieMoe BeELIECTBO U PEAKTUB HAa Hero. BO3MOXHOCTh M3MEHEHHMsS pOJM Ha
MIPOTUBOMNOJIOXKHYI0. PacnpocTpaneHue 3amaxa OJIEKOJIOHA, AYXOB MIJIM Jie307l0paHTa Kak mporecc auddys3un. OOpas3lbl TBEpIAbIX BEIIECTB
KPUCTAJTINYECKOI0 CTpOeHUSI. Moenn KpUCTAJUINYECKUX PEIIETOK.

Hemoncmpayuu. Konnexius pasHbIx Tell U3 OJHOTO BEIIECTBA WM MaTepHala (Halpumep, cTekina — JiabopaTopHas nocyna). Komiekius pa3nnyabix
Ten win ¢ororpaguil Ten M3 ATIOMHHHUS A WUTIOCTPALUU HIEH «CBOWCTBA — MpPUMEHEHHE». YueOHoe 000pynoBaHME, MCIOIb3yeMOe MpH
U3y4eHUH Qu3nku, Ouosoruu, reorpapuu u XuMud. OiekTpodopHas MammMHa B JAeicTBuM. [eorpaduueckue mozenu (riiodyc, KapTa).
buonoruueckne Monenu (MyJIsKM OPraHOB UM CHCTEM OpPraHOB PACTEHUH, )KMBOTHBIX M 4eloBeka). PU3NYECKHE M XMMHUYECKHE MOJIEIN aTOMOB,
MOJIEKYJT BEIIECTB M MX KPUCTAIUIMYECKHX pemeToK. OObeMHbIE M IIapOCTEPKHEBbIE MOJETN BOJIbI, YTJIEKUCIOIO U CEPHUCTOrO ra3oB, METaHa.
PacnpocTpanenue 3amaxa oJeKOJIOHA, TyXOB WM J1€30J0paHTa Kak npouecc auddysun. O6pasibl TBEpAbIX BEIIECTB KPUCTANINYECKOTO CTPOCHHUS.
Mognenn KpUCTaUIMYECKUX PEHIeTOK. TpH arperaTHbIX cOCTOAHMA BOAbL. «llepennBaHue)» yIrIIEKUCIIOro ra3a B CTaKaH Ha ypPaBHOBEHICHHBIX BECaXx.
Koumnexmus KpucTaJulnyeckux 1 aMOp(HBIX BEIIECTB M U3AeHi n3 HuX. Kossekius MunepaioB (Ja3ypuT, KOPYHI, XaIbKOIUPUT, (PIIIOOPUT, TAIIUT).
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Komnexmnust ropHbIX MOpoJ (TpaHUT, pasiudHble (OpMbI KalbIUTa — MEJ, MpaMop, HU3BEeCTHSK). KoJulekuust roprounx HCKOmaembiX (HE(Tb,
KaMEeHHBIN yroiib, ciaaHupl, Topd). CnuproBas 3KCTpakuus Xjaopoduiiia U3 3el1eHbIX JucTheB. KauecTBeHHas peakuus Ha kuciopoa. KauectBenHas
peaxuus Ha yriekucisli ra3. KauecTBeHHas peakiys Ha U3BECTKOBYIO BOAY.

Jlabopamopnvle onvimel. OnucaHue CBONCTB KUCIIOPOJA, YKCYCHOM KHCJIOTHI, amoMuHus. CTpoeHMe NjaMeHu (CBeYd, CIMPTOBKH, CYyXOTro
roptodero). Mi3rorosneHue Mojeneil MoJIeKysl XUMUYECKUX BEILECTB U3 MacTuiauHa. HaOnroneHne 6poyHOBCKOIO JBUKEHMS YaCTUUYEK YEPHOU TN
0]l MUKPOCKOIIOM. M3yueHue rpaHuTa ¢ MOMOILBIO YBEIHMUUTEIbHOrO cTekia. OOHapyKeHHe )KUpa B CEMEHaxX I0JICOJHEUYHUKA U I'PELKOro opexa.
OOHnapyxenue 3(UpPHBIX Macel B aneIbCMHOBOW Kopke. OOHapyxeHHe Kpaxmana U Oenka (KJISHKOBHHBI) B MIICHWYHOH Myke. llpomyckanue
BBIJIBIXa€MOT'0 BO3/lyXa Yepe3 U3BECTKOBYIO BOLY.

MaremaTuka B xumuH (9 4)

OTHOCHUTe/IbHBIE ATOMHAS U MOJICKYJISIPHASI MACCBI.

[TonsiTHE 00 OTHOCHUTENHHON aTOMHOM M MOJICKYJISIPHOM Maccax Ha OCHOBE BOJIOPOTHOM eTuHUIIBL. Haxoxk/1eHne OTHOCHTEILHOM aTOMHOMN
MacChl XUMHUYECKHX 35ieMeHToB 1o Tabnuue [I. . MenneneeBa. HaxoxaeHne 0OTHOCUTENBHON MOJIEKYISIPHON Macchl 0 (hopMyIie BeIECTBa KakK
CYMMBbI OTHOCHUTEJIbHBIX ATOMHBIX Macc, COCTABJISIOLIUX BELIECTBO XUMHUYECKUX JIEMEHTOB.

MaccoBasi 10151 XMMHY€ECKOr0 3JIeMeHTa B CJI0KHOM BemiecTBe. [TOHATHE 0 MacCOBO# J10J1e XUMHUYECKOTO 3JieMeHTa (W) B CIIOKHOM BEIIECTBE
u ee pacuer 1o popmyse BeuiecTBa. HaxoxaeHue Gpopmyssl BeniecTa 1o 3Ha4eHUsIM MacCOBBIX J10JIe 00pa3yroIIMX €ro 3JIEMEHTOB.

Yucrtele BemecTBa U cMecu. [loHsaTue o ynuctom BemecTBe U 0 cMecu. CMecH razoobpasHble (BO3AyX, MPUPOIHBIN ra3), kKujakue (HeQTh) u
TBepAble (TopHBIE OPoabl, KyauHapHble cMecu 1 CMC). CMecu roMoreHHbI€ U T€TEepOTreHHBIE.

O0beMHast 10J151 KOMIIOHEHTA ra3oBoii cmecH. [lonarue 00 06beMHOI f0e (Cp) KOMIIOHEHTa ra3oBoit cMecu. COCTaB BO3/1yXa U MPUPOTHOTO
ra3a. Pacuer o0beMa KOMIIOHEHTa Ta30BOM CMECH TI0 €r0 00BEMHOI J10J1€ M HA00OPOT.

MaccoBasi 10151 BeniecTBa B pacrBope. [loHsTue 0 mMaccoBoii jone BemiecTBa (W) B pacTBope. PacTBopHTeNlb U PacTBOPEHHOE BEIIECTBO.
Pacuer macchl pacTBOPEHHOIO BELIECTBA IO MAacCe pacTBOpa M MacCOBOM J0J1€ paCTBOPEHHOTO BEIIECTBA U JIPYTHe pacyeThl C UCIOJIb30BaHUEM 3TUX
TTOHSTHH.

IIpakmuueckas paboma «IIpuroToBiieHHE pacTBOpa C 3aJaHHOM MacCOBOM JI0JIeH PAaCTBOPEHHOTO BEIIECTBAY.

MaccoBasi qossi mpumeceii. [lonsTre o yucrom BemecTBe M mpumecd. MaccoBas nons npumecd (W) B oOpaslie MCXOJHOTO BEIIECTBA.
OcHoBHoOe BemecTBo. PacueT Macchl OCHOBHOTO BEIIECTBA 110 MAaCCe BEILLECTBA, COJIEPKAIEr0 ONPEesIEHHYI0 MAaCCOBYIO JIOJII0 IPUMECEH, U JIpyrue
pacueTsl ¢ UCIOJIb30BAHUEM ITHX TOHATHH.

Hemoncmpayuu. Munepanbl KynpuT U TeHOpUT. KoJUIeKIUM pa3auyHbIX BUAOB MpaMopa W H3AeNui (MU WUTIOCTpAlUil W3/euil) u3 Hero.
CMech peuHOro M caxapHoro mnecka u ux paszenenue. Komnexknus Heptn u HerenpoaykroB. Komaekius ObITOBBIX cMecel (KyTUHApHBIX CMecei,
CMC, mamnyHel, HamuTKOB U JIp.). uarpamma o0beMHOTO cocTaBa Bo3ayxa. JlmarpaMma 00beMHOTO COCTaBa MPUPOIHOTO Ta3a. OOpa3iibl BENIeCTB
Y MaTEpUAJIOB, COJAEPKALINX ONPEACIEHHYIO JI0JII0 IPUMECEH.

Jlabopamopuvie onvimei. VI3yuenue coctaBa ObITOBBIX KYJMHAPHBIX U XO3SMCTBEHHBIX CMeCEW MO STUKETKaM. M3yueHue cocTtaBa HEKOTOPBIX
OBITOBBIX M (papMaLeBTUUECKUX MIPETIAPATOB, COJEPKAIIUX ONPEAEICHHYIO OO MPUMeEcei 10 UX 3TUKETKaM.




SBiIeHYSI, TPOUCXOAIINE C BEIIECTBAMM (8 U)

Pa3nenenune cmeceii. [loHaTre o pasfgeneHUM CMecell W OYMCTKE BeliecTB. HekoTopwle mpocTeiimme CcrocoObl pa3feneHus CMece:
MPOCEHBAaHUE, DPA3/ICJICHUE CMECei IOPOIIKOB jKeje3a W Cepbl, OTCTAauBaHME, JEKaHTalus, LUEHTPU(PYTHPOBAHUE, DPA3JEICHHUE C TOMOIIBIO
JEIUTENIbHON BOPOHKHU.

®uabTpoBanue. OuibTpoBanue B 1adbopaTopuu, ObITY U Ha pousBocTBe. [lonsTHe 0 punbTpare.

Ancopoums. [Tonsarue o6 axcopOumu U ancopOeHTax. AKTHUBHPOBAHHBIN YToJIb KaK BaXHEHITHN alcOpOCHT, €ro MCIOJIb30BaHHE B OBITY, Ha
MPOU3BOACTBE U B BOEHHOM JI€JI€. Y CTPOMCTBO MPOTUBOrasa.

Juctwnsuus. JucTriuisims Kak Ipolece BbIAeIeHUs BEIIeCTBa U3 KUAKOM cMecu. JlucTuimmpoBanHas Bojia M 00J1acTy €€ MPUMEHEHUSI.

Kpucranauzanus uiam BbinapuBanue. Kpucrammm3anus W BbIIapuBaHue B JabopaTopuu (KpUCTAUIM3ATOPBI M (hapPopoBbIe YAIIKH IS
BbINapuBanus) u npupoje. [leperonka negtu. Hedrenponykrsl. dpakiinoHHas neperoHka *)UAKOro BO3IyXa.

IIpakmuueckas paboma «O4UncTKa NOBAPEHHOMN COIMY.

Xumnuyeckue peakuuu. [loHATHE O XMMHUYECKON peaklMM Kak IPOLECCE MPEBPAILICHUs] OJHUX BELIECTB B JIpyrue. YCJIOBUS TEUYEHUS U
MIPEKPALLEHUS XUMUYECKUX PEaKuil.

IIpu3Haku xummuuyeckux peakuuii. [Ipu3HaKM XUMHUYECKHUX peaKLMil: U3MEHEHHE 1IBETa, BBINAJCHHE OCaJIKa, PACTBOPEHUE IOJIYYEHHOTO
0caJika, BbIJICJICHHE Ta3a.

Hemoncmpayuu. IIpocenBanne cMecu MyKH M caxapHOro Iecka. PaszzeneHune cMecu MOpOIIKOB CEPhI U keje3a. PazneneHne cmecu MOpoUIKOB
cepbl U mnecka. Pa3neneHue cMmecu BOABI M PAaCTUTENBHOTO Macja C IMOMOIIBIO JeNUTeIbHOW BOpoHKHU. lleHTpudyruposanue. OuibTpoBaHuUE.
Konnexnus pecnupaTOpHbIX MAacOK M MaplieBbIX MOBS30K. AJICOPOIMOHHBIE CBOMCTBAa aKTMBUPOBAHHOIO yris. CHiMKareib M €ro npUMEHEHHe B
OBITY U JIETKOM IpOoMBINIIeHHOCTH. [IpoTrBoras u ero ycrpoiictso. [lonydyenne 1ucTUINIMPOBaHHON BOJBI ¢ TOMOUIBIO J1a00paTOPHOI YCTaHOBKY ISt
NeperoHKu XUaKocTel. Pa3ienenne cMecu nepMaHraHaTta u Auxpomara Kajiaus crnocooom kpucramnuzauu. Komnekuus «HedTs n HeQTenpoayKThi».
B3aumopeiicTBue MOPOIIKOB JKele3a M cepbl NpU HarpeBaHuu. llodydeHue yriekucioro rasa B3aUMOJEHCTBHEM Mpamopa C KHUCIOTOH U
oOHapy>KeHHE €ro C MOMOIIBI0 M3BECTKOBOM BoJbl. Karanmutumueckoe pasiiokeHHe MepoKcHJa BOAOpoJa (KaTalu3aTop — AMOKCHJA MapraHia).
DepMEHTATUBHOE PA3JIOKEHUE MEPOKCHIA BOJAOPOJA C MOMOUIBIO KaTtayia3bl. KUCIOTHBIM OTHETYHIUTENb, €r0 YCTPOMCTBO M NMPUHLMI JCHCTBHS.
Peakiust HelTpanM3aluu OKpalleHHOro (eHoN(TaienHoM pacTBOpa IIENIOUM KUCIOTOH. B3auMoneiicTBue pacTBopa mepMaHraHata W AMXpomara
Kanusi ¢ pactBopoM cynbduta HaTpus. [lomydenne ocanka runpokcuna menu (II) wnm rugpokcuna xenesza (I1I) peaknueit oOmena. PactBopenue
MOJTyYEHHBIX 0CAIKOB I'MIPOKCHIOB METAIIIOB KUCIOTOU. [lomyueHue yriaekucaoro ra3a B3auMoIeHCTBHEM pacTBOpa KapOoHaTa HATPUS C KUCIOTOM.

Jlabopamopuvie onvimel. Pa3zneneHne cMecH CyXOro MOJIOKa M pedHOro mnecka. MsroroBineHue QuibTpa u3 GUIBTPOBAIBHON Oymaru wiu
OymakHOM canderku. M3roToBneHne MapiaeBbIX MOBA30K KaK CPeACTBAa MHAWBUIYAIBHOM 3allUTHl B IEPUOJT SIUIEMHUH rpurmna. M3ydyenue coctaBa u
MIPUMEHEHUS CHHTETHUECKHUX MOIOIIUX CPEACTB, COJIEPKAINX SH3UMBI. M3ydueHue ycTpoiicTBa 3aKUrallki U €€ TUIaMEHHU.

Pacckasbl o xumuu (4 )
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Paccka3bl 00 ydyeHbIX. Brppiaromuecs pycckue ydeHble-XMMUKM: XU3Hb M AesrenpHocTh M. B. Jlomonocosa, JI. M. MenneneeBa, A. M.
bytneposa.

Paccka3bl 00 31eMeHTax U BellecTBax. MeTauibl: allfOMUHUH, JKene30, 3070To. Hemeramsl: a3oT, Bogopoa. Bona. Xmopua narpus. Kapbonar
KaJIbLIMA.

Paccka3sl 0 peaknusix. @otocuntes. I'openue. Kopposust meranios.

IIpakmuueckasa paboma (IOMALTHUNA SKCIIEPUMEHT) «BpIpaliuBaHie KpUCTAIIOB COJIN».

IIpakmuueckas paboma (nomMamHuii sKcepuMenT) «Koppo3us MeTauioBy.

[ToBTOpEeHue, 06001IeHNE MaTepuaa [0 XMMHUU 3a 7 Kilacc- 2 Jaca

m TEMATUYECKOE IINTAHUPOBAHUE

B naHHOM mUIaHMpOBaHMM pa3zeiabl OCHOBHOIO COJEpXKAHUSA IO XUMHM pa30OUThl Ha TEMbl B XPOHOJOIMM HX H3YYEHHUS IO Yy4eOHHKAaM.
OCOOEHHOCTBIO ATOTO IIAHUPOBAHUS SIBIISIETCSI TO, YTO B HEM COJEP)KUTCS ONMHMCAHNE BO3MOKHBIX BHJIOB JESATEIHLHOCTH OOyUYarOMIMUXCs B IpoIecce
YCBOGHHMSI COOTBETCTBYIOILEIO COAEPIKAaHUs, HAIIPABICHHBIX Ha JJOCTH)KEHUE [TOCTABJICHHBIX LieJei 00yueHmus.

Ilponedoesmuueckuit Kypc 7 Knacca cocmoum u3 uemovipex 4acmeii — mem.

IlepBas Tema Kypca — «XHUMHUS B LIEHTPE €CTECTBO3HAHUS» — MO3BOJISIET aKTyaJU3UpOBaTh XUMHUUYECKHE 3HAHUS y4allluXcCs, MOJyUYEeHHbIE Ha
ypOKax MpUpOJIOBEAEHHUS, OMOIO0ruH, reorpadguu, GU3NKU U IPYrux Hayk o npupoje. IlapamiensHo MpoBOIUTCS MBICIb 00 MHTErPUPYIOIIEH POJIU
XUMHHM B CHUCTEME €CTECTBEHHBIX HAyK, 3HAYMMOCTH ITOrO NMpEAMETa JUIsl YCIEHNIHOIO OCBOCHMSI CMEKHBIX NUCUUIUIMH. Takas MeXnpeaMeTHas
MHTErpanus crnoco0CTByeT (pOPMUPOBAHUIO €AMHOIN €CTECTBEHHO-HAYYHON KapTUHBI MHpa YK€ Ha HaYaJIbHOM 3Talle U3y4E€HUS XUMUH.

B 7 xnacce paccMmaTpuBarOTCs TakMe METOJbl IMO3HAHUS €CTECTBEHHOIO MHpa, KaK HKCIEPUMEHT, HAOIOJeHHEe, W3MEpEeHHue, ONHCaHHE,
MOJIETUPOBaHUE, TUIIOTE3a, BHIBO/I.

Jis oTpabOTKM MPAKTUYECKUX YMEHUI U HABBIKOB OTOOPAHBI HECTIOXKHBIE M ICUXOJIOTUYECKU JOCTYIHBIE [l CEMUKIIACCHUKOB JIAOOPAaTOpHBIE U
MIPaKTUYECKHE PabOThl, KOTOPbIE 3HAKOMBI UM 10 HAYaJIbHOMY KYpCY €CTECTBO3HAHMS M IO JAPYTUM €CTECTBEHHBIM IUCHUIUIMHAM: 3HAKOMCTBO C
HECJIO’KHBIM J1a00paTOpHBIM 000py1oBaHHEM (YCTPOMCTBO (PU3MUECKOTO IITATHBA, HATPEBATEIbHBIX MPUOOPOB, JIEMEHTAPHOW XMMUYECKOH MOCY/IbI,
KOTOpPYIO OHHU TNPUMEHSUIM Ha Oojiee paHHUX d3Tanmax oOydeHus), MPOBeIEeHHE MPOCTEUIIUX onepaluil oOpalieHus ¢ TaKuM 00OpYyJOBaHHEM U
XUMHUYEeCKMMHU BeriecTBaMi. CeMHUKIIACCHUKM 00ydaroTcsl mpuemMaM (pUKcaluy pe3ysbTaToB HAOMIOJCHHUS W UX aHaIM3a. DTOW LEeNH CrocoOCTBYET
MIPEeyCMOTPEHHBIN B Kypce JOMAITHUN XUMUYECKHI SKCIIEPUMEHT, KOTOPbIH MOJHOCTHIO COOTBETCTBYET TPEOOBAHUAM TEXHUKH 0€30MacHOCTH MPHU
€ro BBIIOJHEHWM U O0ecreyuBaeT yHIealMe U3 MPaKTHUKH OOydYeHHs XUMHH OSKCIIEPUMEHTAJIbHBbIE pPabOThl (JIOHTOTYJEHAIHHOTO»
(MpOIOIKUTENBHOTO IO BpEMEHH ) XapakTepa («BplpaniuBanue kpuctamiony, «HalmrogeHne 3a Koppo3uen METaoBy).

Bropas tema kypca — «MaremaTuka B XUMUU» — TO3BOJISIET OTPabOTaTh pacueTHbIE YMEHHUSI U HABBIKH, CTOJIb HEOOXOJUMBbIE MPHU PELICHUN
XUMHUYECKHX 3aJa4 U JIJIsl KOTOPBIX KaTacTpo(UUYECKH HE XBATa€T BpPEMEHU B OCHOBHOM IIKOJIE, M B IEPBYIO O4Yepeb 3a7ad Ha HaX0XKACHUE YaCTH OT
1eJIOr0 (MacCcOBOM J0JIM AJIEMEHTA B CJIOKHOM BEIIECTBE, MACCOBOM U 0OBEMHOM J0IM KOMIIOHEHTOB CMECH, B TOM YHCJIE U JI0JIU IIpUMeceit).

Tpetbst TeMa — «SIBieHUsA, TPOMCXOIAIINE C BEIIECTBAMM» — AKTYaJIU3UPYET CBEICHUS YUYaIIMXCs MO JPYTUM IpeaMeTaM O (pU3MUYECKUX U
XMMHUUYECKUX SIBJICHUSIX, TOTOBUT UX K U3YyYEHHMIO XUMUYECKOIO Ipolecca B 8—9 kiiaccax.
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quBepTaH TeMa — «Paccka3bl M0 XUMUM» — IIprU3BaHa MoKa3aTrb ApKUEC, 3aHUMATCJIbHBIC, SMOITMOHAJILHO HACBIIIICHHLIC 3ITNU30Abl CTAHOBJICHHUA
U pa3BUTHA XHMHU: OTHOJIbI O BCIIMKHUX PYCCKUX XHUMHKAX, 00 OTACIIBHBIX XHMMHUUYCCKHX BCHICCTBAX M HCKOTOPBIX XHMHUUYCCKHX pPCaKIHAX.

Llenenonaranue 3TOM IIaBbl COCTOUT B (HOPMUPOBAHUM MOTHBAIIMH K U3YUYEHUIO XUMHH B JalbHEHUIIIEM.

Temarunueckoe manuposanue Xumus. [IponegeBruyeckuii Kypc.

T«a» «0» KiIacchbl

Howmep Tema ypoka Koxn- OcHOBHOE coJiepKaHue ypoKa OcHOBHbIE BUIBI A€ATEIBHOCTU
ypoka BO oOyuatornerocs
4acoB (Ha ypoBHE y4eOHBIX NEHCTBHIN)
Temal. Xumus B ueHtpe ecrectsozHanus (114)

1 XUMHS KaK 4acTh 1 EcTecTBO3HaHME — KOMIUIEKC HaYK O MPUPOJIE: Humezcpupoeams 4YacTHbIE NIPEIMETHBIC
ectectBo3HaHus. [Ipenmer (bu3uKN, XUMHUH, OUOJIOTUU U Teorpaduu. 3HaHMA B CHUCTEMY  3HaHUH O
XUMUH. [TonoxurenbHOE U OTPULIATETBLHOE BO3/IEHCTBUE €CTECTBEHHOM MUPE.

4eJI0BEKA Ha MPUPOLY. Obvacuamo IUAIIEKTUKY

[Ipenmer xumuu. Tena u BemecTBa. CBOICTBA BEIIECTB | B3AUMOOTHOILLEHUI YelloBE€Ka M IMPHUPOJBbI,

KaK UX MHAMBHUAYyaJIbHbIE NTpU3Haku. CBONCTBA UIIOCMPUPOBamsy €€ NpUMepaMHu.

BELIECTB KaK OCHOBA UX NPUMEHEHHUSI. Xapaxmepuzoeams PEeIMET XUMUU.

JemoncTpanun. Kosutekuys pa3HbIX TN U3 OAHOTO Pasznuuams Tena n BeniecTsa.

BelECTBa UM MaTepuaa (Hanpumep, U3 cTekia — Xapaxmepuzoeams CBOMCTBA BELIECTB KAK

nabopaTopHas nocyna). Kosekius pa3nnyHbIxX Teln UX UHIUBUYyaJIbHbIE IPU3HAKH.

i Gororpaduil Tea U3 aMOMUHUS JUIS WUTIOCTpallul | Yemanasnueams NpUYUHHO-CIIEICTBEHHBIE

UJIEN «CBOMCTBA — IIPUMEHEHHUEY. CBS3M MEXKY CBOMCTBaMM BELLIECTB U

JlabGoparopHbie onbIThl. 1. OniicaHue CBOWCTB 00J1aCcTAMH UX TPUMEHEHUSI.

KHMCJIOPO/1a, YKCYCHOM KHMCIIOTHI, aTFOMUHUS Onucvieams CBONCTBA HEKOTOPBIX BEILIECTB
I10 OTIPEJEIIEHHOMY IUIaHy € ITOMOIIBIO
PYCCKOTO (POAHOTO) SI3bIKA

2 Meronsl 1 Habmtonenne kak OCHOBHOM METO/T ITO3HAHUS Xapakmepu3o6amb OCHOBHbBIE METO/IbI
W3Y4CHHUS OKPY’KAIOILEro Mupa. Y CJI0BHs IPOBEICHUS U3y4EHHsI €CTECTBO3HAHMS: HAOIIOICHHUE,
€CTECTBO3HAHUS HabmofeHus. [ unoTesa Kak npearnosoxKeHue, TUIIOTE3Y, SKCIIEPUMEHT.
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00BSICHSIIOIIEE UITU MPEICKA3bIBAIOIIEE POTEKAHHE
HabIrogaeMoro siBJeHus. JkcnepuMent. Jlaboparopusi.
DKCIEPUMEHT JIA00PATOPHBINA U ToMalTHUi. CrioCOOBI
(buKcupoBaHHs pe3ynbTaTOB dKcIepuMeHTa. CTpoeHue
IJJAMEHH CBEYH, CYXOI'0 TOPIOYEr0, CIUPTOBKH.
VY4eOHoe 000py0BaHKE, UCIIOIB3YEMOE ITPU U3YUYEHUH
(busukn, 6uosioruu, reorpadhuu U XUMUHU.
JemoncTpanuu. YuebHoe o6opynoBanue,
HCIOJIb3yeMOe MPH U3y4yeHUU PU3UKU, OHMOJIOTHH,
reorpaguu U XUMHUH.

JlaGopaTopHble onbIThI. 2. CTpoeHue I1aMeHu
(cBeuM, CIUPTOBKH, CYXOT'0 TOPIOYETO)

IIpeonacams criocoObl GUKCUPOBAHMS
pe3yIbTaTOB SKCIIEPUMEHTA.

Habnrwoams 3a TOpeHUEM CBEYH U U3YUaAMb

CTpOCHUE TIaMEeHU. POpMYIUposamy
MpaBUjIa ONITUMAIBHOTO HATPEBAHUS C
UCTIOJIb30BAHUEM IIJIAMEHHU.
Cobnrooams TipaBUIa TEXHUKH
6e3omacHOCTH TpU paboTe ¢
HarpeBaTeIbHBIMH TPUOOpaMU

[TpakTuueckast paborta Ne 1
«3HAKOMCTBO C
71a00paTOPHBIM
obopynoBanueM. [IpaBumna
TEXHUKU 0€30MaCHOCTH
npu paboTe B XUMHUYECKOM
KabuHere (J1abopaTtopun )»

[TpaBuna Texnuku 6e3onacHoctH. [lpakTrueckas
pabota Ne 1 «3HakOMCTBO € 1a00PaTOPHBIM
obopynoBanueM. [IpaBuia TeXHUKH O€30IACHOCTH TIPU
paboTe B XUMHUYECKOM KaOuHeTe (J1abopaTopum )»

HabmroaroT u ONuchIBatOT XUMUYECKUE
peaKuy C IMOMOIBIO ECTECTBEHHOIO
(pycckoro, poJHOTO) sI3bIKA U SI3bIKA
XUMUU; JENAI0T BBIBOJIBI U3 PE3YJIHTATOB
MIPOBEJICHHBIX XUMUYECKIX
AKCIIEPUMEHTOB.. Y CTaHaBIMBAIOT
MPUYUHHO-CIIECTBEHHBIE CBS3H

[TpakTrueckas padota Ne 2
«Habmronenue 3a ropsei
CBEYOM. Y CTpPOICTBO
cnupTtoBkH. [IpaBuna
paboTHI C

[IpaBuna Texuuku 0e3onacHoctu.lIpakTnueckas
pabota Ne 3 «IIpuroTtoBieHue pacTBopa ¢ 3a1aHHOM
MAacCOBOM J0JIe paCTBOPEHHOTO BEIIECTBA»

Ha6n1021a10T N OIIMCBIBAIOT XUMHNUYECCKHUE
PEaKIMHU C TIOMOLIbIO €CTECTBEHHOT'O
(pycckoro, poJHOTO) SI3bIKA U S3bIKA
XMMUU; 1€1aI0T BBIBOJBI U3 PE3YIbTaTOB
MPOBCACHHBIX XUMHUYCCKUX

HarpeBaTelIbHbIMU JKCIIEPUMEHTOB.. Y CTaHABIIUBAIOT
npudopaMm» MIPUYUHHO-CIIEICTBEHHBIE CBS3H
MopenupoBanue Mopenu kak abcTparupoBaHHbIE KOIMU U3y4aeMbIX Ob6vsacuams, 4TO TAKOE MOJIEIb.

00BEKTOB | MpoIieccoB. Mojienu B hu3HKe.
OnextpodopHas MalHa Kak abcTparupoBaHHast
MOJIeTTb MOJTHHH.

Knaccuguyuposams Mmonenu na
MaTepualbHbIE U 3HAKOBBIE.
IIpusooums puMepbl pa3INYHbIX THUIIOB
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Mopenu B Onosioruu. buoornueckue MyJisKH.
Mopnenu B XUMUU: MaTepUaIbHbBIE (MOJICTH aTOMOB,
MOJIEKYJI, KPUCTAJUIOB, allllapaTOB U YCTAHOBOK) U
3HAKOBBIC (XUMUYECKHE 3HAKH, XUMUIECKUE POPMYIIBI
Y XUMUYECKUE YpaBHEHUs ). JleMOHCTpanu.
OnexTpodopHas MalliHa B ICHCTBHH.
I'eorpaduueckue moaenu (riiodyc, kapra).
buonorudeckune Moenu (MyJIsKA OPTaHOB U CUCTEM
OpPraHOB PacTEHHI1, )KUBOTHBIX U YCIOBEKA).
du3nYecKue ¥ XUMUIECKHE MOJICITH aTOMOB, MOJICKYIT
BEIIECTB M UX KPUCTAJUIMYCCKUX PEIICTOK.

MOﬂCHCﬁ, HCIIOJIB3YEMBIX ITPU U3YUCHUHN
Pa3IMYHBIX CCTCCTBCHHOHAYYHBIX
npeaMETOB

XuMuyeckas
CHMBOJIMKA

Xumuueckue 3Haku. MIx o603HaueHue, mpon3HOIICHUE
1 uHbopMaIus, KOTOPYI0 OHH HECYT.

Xumnyeckue Gpopmyisl. Ux o603HaueHue,
MIPOU3HONICHHE U HHPOpMAIUsl, KOTOPYIO OHH HECYT.
Wupekcol u k03pPuumeHTsI.

Jemoncrpanuu. O6beMHbBIE U IAPOCTEPIKHEBbIE
MOJIETN BO/JIbI, YTJIEKUCIIOTO U CEPHUCTOIO T'a30B,
METaHa.

JlaGopaTopHble onbIThl. 3. VI3roToBNICHHE MOIENeH
MOJIEKYJI XUMUYECKUX BEUIECTB U3 IIACTHIIMHA

Ilepeooumsb Ha3BaHUSI XUMHUECKUX
3JIEMEHTOB B CHUMBOJIbHYIO CUCTEMY 3HAKOB
1 Ha00OpOT.

Xapakmepuzosams XuMH4YeCcKHe (HOPMYJIbI
KaK 3HAKOBBIE MOJIEJIA COCTaBa XMMHUYECKUX
BEIIIECTB.

Pa3znuyams unaexcel 1 KO3 OUINEHTHI.
Coobwams ¢ TOMOILBIO PYCCKOTO S3bIKA
WHPOPMAIIHIO, KOTOPYIO HECET XMMHUYECKHHA
A3BIK: 3HAKU U popMyiel. Modenuposams
MOJICKYJIbl XHMUYECKHUX BEIIECTB.

Xumus 1 pusnka.
YHUBepcanbHbIA XapaKkTep
IIOJIOXKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOpHUH

[ToHATHS «aTOM», KMOJIEKYJIA», «HOH».
Kpucrannnueckoe cocTosiHIE BEIIECTBA.
Kpucrannuueckue pemerky TBepAbIX BEIIECTB.
Huddysus. bpoyHoBckoe ABMKEHUE.
JemoncTpauuu. Pacnpoctpanenue 3amnaxa 0JIeK0JIOHa,
JTyXOB WJIM JI€30/I0paHTa Kak mpoiiecc Auddy3num.
OO0pa31ibl TBEpABIX BEHIECTB KPUCTAIITNYECKOTO
cTpoeHusi. Mosienn KpUCTaNTHIECKAX PEIIETOK.
JlaGopaTopHsle onbIThl. 4. Habmronenue
OpPOYHOBCKOT'O IBUKEHUS YaCTHUUEK YEPHOH Ty MOA
MHUKPOCKOIIOM

ObvscHAmb, 9TO TAKOE aTOM, MOJIEKYJIa,
HOH.

Xapakmepuzo6ams KPUCTAITUIECKOE
COCTOSTHHE BEIIECTB M KPUCTAIUINICCKUE
pELIeTKH.

Apeymenmuposams peaTbHOCTh MOJICKYIT
ABNeHUSAMHU AU Py3un 1 6pOyHOBCKOTO
JOBUXXCHUS.

Mooenuposams GPOYHOBCKOE JIBKEHUE U
ONUCHIBAMb ITY MOJICITH.

XUMHA U

[TonsiTre 06 arperaTHOM COCTOSTHMH BEIICCTBA.

Xapaxmepuzoeams Ta3000pa3HbIE, KUIKUE
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buzuka.
ArperatHble
COCTOSTHUS
BELIECTBA

I"a3000pa3Hble, KHUJIKHE U TBEP/IbIE BEILIECTBA.
Kpucrannmuueckue n aMmopHbIe TBEpABIE BELIECTBA.
dusnyeckue U XMMUIECKHe sBieHus. JlemoHncTpanuu.
Tpu arperatHbix cocrosiHus Boabl. «llepennBanue»
YIJIEKUCIIOTO T'a3a B CTAaKaH Ha yPaBHOBEILIEHHBIX
Becax. Koyutekuus KpucTaImuecKux U aMop(HbIX
BELIECTB U U3/ICIUHN U3 HUX.

U TBEP/IbIE BEIIECTBA.

Pasznuuams xpuctammdyeckue U aMmophHbIe
TBEp/Ibl€ BEILECTBA; (pusnueckue u
XUMHYECKUE SIBJICHUS.

Yemanaenueams B3auMOCBSI3U MEXKIY
IIEPEX0/1aMU arperaTHbIX COCTOSTHUI
OJIHOTO BEILIECTBA.

Habnooams XUMHYECKHH  SKCIIEPUMEHT,
Onucvl6ams €ro U Oenams BBIBOJBI HAa €ro
OCHOBE.

9 Xumus u reorpadust I'eonorunueckoe cTpoeHue IIaHETHI 3eMIISL: SLIPO, Xapaxmepuzoéambs T€0JIOIrMYECKOE
MaHTHS, JTuToc(hepa. DIeMEHTHBIN cOCTaB CTPOEHHE IJIAHETHI 3eMJISI.
re0JOrMYECKUX COCTABHBIX YacTEl IUIAHETHI. Pa3znuuams MuUHEpalIbl U TOPHBIE IOPOJIBI;
Munepaisl 1 TOpHbIE TOPObl. MarmMaTtudeckue u MarMaTU4eCKHe U OCaJ0YHBIE IIOPOJIBI.
0caiouHble (OpraHuvecKrue 1 HeOPraHu4ecKue, B TOM H3yuyams cocTaB TOPHOH MOPOJBI €
YlClie ¥ TOPIOYNE) MOPOIbI. IIOMOUIbIO ONITUYECKUX MTPHUOOPOB
Jemoncrpanuu. Koekuys MuHepaioB (J1a3ypHur,

KOPYH/, XJIbKOTIUPUT, (pirrooput, ranut). Komnekuus
TOPHBIX NOPOJ (TPaHMT, pa3IryHble GOPMBI KAJIbLIUTA
— MeJ, Mpamop, U3BecTHSK). Koekus roprounx
UCKOMaeMbIX (He(Thb, KAMEHHBII YroJib, CJIaHIIbI,
T0pD).
JlabopaTopHblie onbIThI. 5. I3yueHue rpanura ¢
ITOMOIIBIO YBEJIMYUTEIBHOTO CTEKJIA
10 XuMus 1 OUONOTHS XUMUYECKUHN COCTaB )KMBOM KIIETKU: HEOPraHUUECKUEe | Ycemanasenueams MEXKIPEIMETHBIE CBA3U

(BoJla M1 MMHEpAJIbHBIE COJIM) U OpraHnyeckue (0enkwu,
KHPBI, YITIEBOJIbI, BATAMUHBI) BeecTBa. IIpocteie n
CIIO’KHBIC BEIIECTBA, UX POJIb B KHU3IHEEATSITHHOCTH
opranu3MoB. bruonorudeckast poisib BOJIbl B )KUBOM
KIIETKE.

dotocunTes. Ponp xnopoduna B poTocunrese.
buonornueckoe 3HaYeHHE KUPOB, OETKOB, IHUPHBIX
MaceJ1, yIriIeBoJ0B U BUTAMUHOB IS
KU3HEACATSIILHOCTH OPTaHU3MOB.

MeX1y OnosIoruel u XuMruen Ha OCHOBE
XUMHUYECKOTO COCTABA KIIETKH.
Knaccugpuyuposams BemecTBa KIETKU U
OIIUCBIBATH UX POJIb B HEM.
Xapakmepuzoeams OMOIOTHUYECKYIO POJIb
BO/JIBI.

Onucviéams sBeHNE (POTOCUHTE3A U
packpuléams Poilb XJI0poduiIa B 3TOM
mpouecce.
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JemoncTpanuu. CriuproBas 3KCTpakLus XJIopodusia
U3 3€JICHBIX JINCTHEB.
JlabGopaTropHble ONBITHI.

6. O0Hapy>KeHHUe )KUpa B CEMEHAX TOJICOTHEYHHUKA U
rpeukoro opexa. 7. OGHapyxeHue 3pUpHBIX Macen B
arneIbCUHOBOM KOPOYKE.

8. O6GHapyxeHue kpaxmaja 1 6enka (KJICHKOBHUHBI) B
MIIEHUYHON MYyKe

Xapaxmepuzoeams OUOTOTHUECKYIO POJIb
BOKHEUIIINX KJIACCOB OPraHUYECKUX
COEIMHEHUN ISl )KU3HEIeATEIbHOCTH
OpraHU3MOB.

DKCIEPUMEHTAIIBHO 00KA3b18AMb HATUUHE
TEX WIM UHBIX OPTraHUYECKUX COSAMHEHUN B
pPacTUTEIbHBIX KJIETKax

11 KauecTBeHHble peakuuu B [ToHsiTHE O KAYECTBEHHBIX PEAKIMAX KaK O peaKIusX,
XUMUHU BOCIIPUHUMAEMBIX OPTaHOJENTHYECKU C TTOMOIIBIO
3peHus, ciyxa, OOOHAHUA. AHATUTUYECKUN YPPEKT. O06vscHAMb, YTO TAKOE KAaUeCTBEHHBIE
OrnpenensgeMoe BEIIeCTBO U PEaKTUB HA HETO. Ak ¥ aHATUTHYECKUN dPPEKT.
B03M0XXHOCTh U3MEHEHUS UX POJIM HA Paznuuams onpenensemMoe Be1eCTBO U
MIPOTUBOIMOJIOXKHYIO. pEaKkTHUB Ha HETO.
Jemonctpanun. KauectBeHHast peakiiys Ha KUCIOPOA. | [I[posodumsb KaueCTBEHHYIO PEaKlUIo Ha
KauecTtBeHHas peakuys Ha yrieKHUCIIbIA Tas3. YTJIEKHUCIIBIH Ta3.
KauecTBeHHas peakuiysi Ha U3BECTKOBYIO BOJY. Onucbléamb KAYECTBEHHYIO PEAKIIMIO Ha
JlaGopaTopHble ONBITHI. KHUCIIOPO/I.
9. [IponyckaHue BbIIBIXaEMOT0 BO3yXa Yepe3
W3BECTKOBYIO BOJTY
Tema 2. MaremaTuka B xumuu (9 4)
12 OTHOCUTENBHBIE aTOMHAS U [TonsTre 06 OTHOCUTENHHOM AaTOMHOM 1 ObvscHAmMb, UTO TAKOE OTHOCUTEIbHAS
MOJIEKYJIIpHAs MacChl MOJIEKYJISIPHOM Maccax Ha OCHOBE BOJOPOAHOM aTOMHasi Macca U OTHOCUTEIbHAs

enuHuIbl. OnpenesieHue OTHOCUTEIbHON aTOMHOM MOJIEKYJIIpHAs] Macca.
MacChl XUMHYECKHX dJIeMeHTOB 1o Tabmuie /1. U. Onpeoensams OTHOCUTENBHYIO aTOMHYIO
MenaeneeBa. HaxoxaeHrne OTHOCUTEIbHOM Maccy o tabnuie J[. U. Menneneena.
MOJIEKYJISIPHOM Macchl o popMyIie BEIecTBa KaKk Paccuumuieams oTHOCUTENBHYIO
CYMMBI OTHOCHTEIIbHBIX aTOMHBIX Macc, MOJIEKYJISIPHYIO Maccy BelIecTBa o ero
COCTABJISIFOLIUX BEHIECTBO XUMHUECKHX 3JIEMEHTOB dbopmyre

13 MaccoBas nosist [TonsTHE 0 MacCOBOM J10JIE XUMUUYECKOTO dieMeHTa () | Xapaxmepuzosams MacCOBYIO JOITIO

XUMHUYCCKOI'O 3JICMCHTA B
CJIOKHOM BC€HIECTBE

B CJIOKHOM BEIIECTBE U €€ pacyeT 1o Gpopmyie
BeniecTBa. HaxoxmeHre opMysisl BElecTBa 1o
3HAYEHUSM MAaCCOBBIX J0JIei 00pa3yIoIX ero
AJIEMEHTOB (JIJ1s1 2-4aCOB OTO U3YYCHHS Kypca).

XHUMHUYCCKOI'0o 9JICMCHTA B CIIOKHOM
BCIICCTBE U paccuumovleams €€ 110 €ro

bopmyne
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JlemoHcTpanun. MuHepaibl KyIpuT U TEHOPUT.

14 UucTble BelecTBa U CMecu [TonsTue o uncrom BewecTBe U 0 cmecu. Cmecu Pa3znuuamsb yucThie BellecTBa U CMECH,
ra3zoo0pasHblie (BO31yX, IPUPOIHBI ra3), >KuJIKue TOMOI'€HHBIE U T€TEPOrE€HHBIE CMECH.
(redTh) 1 TBepBIE (TOPHBIE TOPOJIBI, KyJTUHAPHBIE 1Ipuooums npuMepbl cMecell pa3InyHOro
cmecu u CMC). Cmecu TOMOTE€HHBIE U T€TEPOreHHbIE. | arperaTHOro COCTOSIHUS M OITUCHIBATh UX
JdemoncTpanuu. Koyutekuuu pasindHbIX BUIOB pOJIb U 3HAYECHUE.
Mpamopa U U3JIeaui (WM WUTIOCTpAUil U3Aeuil) u3 Hccneoosams coctaB ObITOBBIX,
Hero. CMech peyHOro U caXxapHoro Iecka u ee KYJIMHApHBIX U XO35HCTBEHHBIX CMECEH 110
paznenenue. Komnekius HeTH 1 He(QTENPOIYKTOB. STUKETKaM
Komnexmus ObITOBBIX cMecel (KyTHHApHBIX CMECEH,
CMC, mamnyHei, HalUTKOB U Jp.).
JlaGopaTopHbIe ONBITHI.
10. M3yuenue coctaBa ObITOBBIX, KYJTHMHAPHBIX U
XO3SIICTBEHHBIX CMECEH 10 ITUKETKAM
15 OO6beMHas 1o [TonsiTre 06 06beMHOIt 1011e () Xapaxmepuzoeams 00BEMHYIO OO
KOMIIOHEHTa ra30BOM KOMIIOHEHTA ra30BOil CMECHU U
cMecH paccuumuléams €€ o0 00bEMY 3TOH CMECH.
Onucvieamb 00bEMHBIIN cOCTaB
aTMOC(EepHOTo BO3/1yXa U HOHUMAMb
3HaYeHHUE MOCTOSIHCTBA ATOr0 COCTaBa IS
3JI0pOBbS
16 MaccoBas 10715 BellecTBa [TousTie 0 MaccoBoii oiie BemecTBa (W) B pacTBOpe.
Xapaxmepuzo6ams MacCOBYIO JOJIO
B PacTBOpE PactBopurens u pacTBOpeHHOE BeliecTBo. Pacuer
BEILIECTBA B PACTBOPE U paACCUUMbBIBAMb €€
Macchl paCTBOPEHHOI'0 BELIECTBA [0 Macce pacTBopa u
. 10 Macce pacTBOpa.
MaccCOBOH J0JI€ paCTBOPEHHOI'O BELLIECTBA U IPYTHe
IIpeonacame npyrue Moau(uKamOHHbBIE
MOIU(HUKAIIMOHHBIE PacueThl C UCTIOIB30BAHUEM 3TUX .
. pacueTsl ¢ UCTIIOIb30BAHUEM 3TUX MOHATUI
MTOHSTH.
17 [TpaxTrueckas padorta Ne 3 [IpaBuna Texuuku O0ezonacHocTu. [IpakTuyeckas Habmro1aroT 1 ONnuchIBatOT XUMHUYECKUE

«IIpuroTtoBiieHnne pactBopa
C 3aJJaHHOM MacCOBOM
JI0JIeH paCTBOPEHHOTO
BEIICCTBAY

pabota Ne 3 «[IpuroroBieHue pacTBopa ¢ 3aJaHHOU
MAacCOBOM J0JIe paCTBOPEHHOTO BEIIECTBA»

peakuyu C IIOMOLIbIO €CTECTBEHHOIO
(pycckoro, poJHOTO) SI3bIKA U S3bIKA
XUMHH; JIENAI0T BBIBOABI U3 PE3YJIbTaTOB
MIPOBEACHHBIX XUMUYECKUX
AKCIIEPUMEHTOB.. Y CTAHABIIMBAIOT
MIPUYMHHO-CIIEJICTBEHHBIE CBSI3U

17
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MaccoBas 101 mpuMeceit

ITonsATHE 0 YMCTOM BelecTse U npuMecu. Maccosas
nosist mpumecH (W) B 006pasiie HCXOJHOTO BEIIECTBA.
OcHoBHoOe BemiecTBO. Pacuer maccsl OCHOBHOTO
BEILIECTBA [10 MACCE BEILIECTBA, COAECPIKALIETO
OIIPEIEIICHHYIO MaCCOBYIO JOJIIO IIPUMECEH, U JPYyTrue
MOAU(PHUKAIIMOHHBIE PACUEThI C UCTIOJIB30BAHUEM ITUX
TOHSITUH.

Hemonctpanuu. O6pasiibl BEmecTB U MaTepUaIOB,
COJIepKAIIMX OIPENEICHHYIO JOJIO IIPUMECEH.
Jlaboparopusbie onbiThl. Y. M3yuenue cocraBa
HEKOTOPBIX OBITOBBIX U (hapMaIleBTHUECKUX
MpenaparoB, COACPKAUIUX ONPEACICHHYIO JTOJII0
IIpUMECEH, 110 UX ITUKETKaM

Pa3znuyamsb yucToe BemecTBoO U BEIIECTBO,
coaepaxkaiiee npumecu. KonnuecTBeHHO
Xapaxkmepu306ams MacCOBYIO J0JIO
npumecH (W) B 00pasiie HCXOIHOTO
BEIIEeCTBA.

1Ipou3z600ums pacyeT Maccbl OCHOBHOI'O
BEIIIeCTBa 10 Macce BEIIECTBa,
COJIEPIKaLIEro OIPEIEICHHYI0 MAaCCOBYIO
JIOJTEO TIPUMECEH, U Ipyrue
MOI[I/I(i)I/IKaIII/IOHHI)Ie PaCUCTHI C
MCIOJIb30BAaHUEM ITUX MOHSATHUH.
Hccnedosams 10 ITUKETKAaM COCTaB
HEKOTOPBIX OBITOBBIX U (hapMalleBTUYECKUX
[IPENapaToB, COJEPKALINX ONPEIEICHHYIO
JIOJIIO TIPUMECEN

19 Pemenue 3anay u [ToaroroBka Kk KOHTpoJbHOU padoTe Ne 1 Pewamye 3anaun n ynpaxHeHUs 110 TEME.
YIPaXHEHUH 110 TEME Onpedensamo TpoOesbl B TNYHBIX 3HAHUIX
«MareMaTHKa B XUMHH» U pacYEeTHBIX YMEHUSIX. Boicmpausamsp

00pa30BaTENbHYIO TPAEKTOPHUIO IS
JUKBUJIALIUU 3TUX MPOOEIIOB U MOJTy4EHUs
JKEJIAEMOT0 pe3ynbTara

20 KonTponbnas padora Ne 1 KoHntposns 3Hanui o reme «Martemarnueckue pacuetsl | [[poBoauTs MaTEMAaTHYECKHE PACUETHI TIO
«MaremaTnueckue B XUMHUM» XUMUYECKUM (POpMYJIaM; yMETh
pacueThl B XUMHUI» OTIPEeNATh TUIIbl XMMHUYECKUX CBSI3EH;

I10JIb30BATHCS XMMHUECKON TEPMUHOJIOTUEN
Y CUMBOJIMKOHN
YcTraHaBiMBaTh NPUYUHHO-
CJIEJICTBEHHBICBSI3H.

Tema3. Henenus, npoucxooswue ¢ sewgecmseamu (8 u)

21 Paznenenue [TonsTHE O pa3AeIeHNH CMECEH U OYMCTKE BEIECTB. Obvsacuams GU3NYECKYIO CYITHOCTD,
cMmecen Hexotopsie mpocreiinme crioco0bl pa3ieeHus JIeXKAILYI0 B OCHOBE pa3JIeJICHUsI CMECer U

CMeECeil: MPOCEUBAHUE, Pa3/IEIICHUE CMECEN MOPOIITKOB

OYMCTKH BCUICCTB.
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JKelle3a U Cepbl, OTCTauBaHUe, JeKaHTaIHs,
LHEHTPUPYTUPOBAHNUE, Pa3ACICHUE C TIOMOIIBIO
NEJIUTETbHON BOPOHKHU.

JdemoncTpanumn. [IpocenBanue cMecu MyKH U
caxapHoro rnecka. Pazzienenue cMecu mopouIKoB cephl
u xene3a. Paznenenne cMecu MOpoOUIKOB CEphl U MECKA.
Pa3znenenuie cMecu BOJIbI U PaCTUTEIBLHOTO Macia ¢
IIOMOILBIO JACIIUTEILHON BOPOHKH.
Hentpudyruposanue.

JlaGopaTopHble onbIThI. 12. Paznenenue cmecu
CYXOTr'0 MOJIOKA U PEYHOTO IecKa

Xapaxmepuzoeams IpoOCTEMIINE CLIOCOObI
paszieneHus: CMeceil: MpoceuBaHue,
pasJiesieHre cMeceil MOPOIIKOB Keje3a ’
Cepbl, OTCTAaNBAHKE, JCKAHTAIHS,
ueHTpudyrupoBanue, pa3aeieHue C
IIOMOILBIO JACIIUTEILHON BOPOHKH.
Habnrwoams XuMUUECKHUI SKCTIEPUMEHT,
ONUCHIBAMb €T0 U Oellamb BBIBOJIBI HA €T0
OCHOBE.

Ilpeonazame criocoObI pa3AeieHUsI CMECH
CyXOr0 MOJIOKA U PEYHOTO MecKa 1
AKCIIEPUMEHTAIILHO HOOMBEpIHCOaAmb
VMCTUHHOCTH MPEJUI0KEHHOT0 crocoba

22 ®unbTpoBaHUE OwibTpoBaHKe B 1ab0paTOpuu, OBITY U Ha Xapaxkmepuzosamwb ciocod GUILTPOBAHHUS.
npousBojicTBe. [lonsTue o ¢punbTpare. Hsz2omasnueams GyMaxxHbI GUIBTP U
Jemoncrpanun. OunstpoBanue. Komrekmus coOuparh YCTaHOBKY ISt (DUIILTPOBAHUSI.
pECTIPATOPHBIX MACOK M MapJIEBBIX MOBS30K. I1Ipugooums IpruMepbI UCTIOIb30BAHUS
JlabopaTopHble onbIThl. 13. M3rotoBnenue ¢guibTpa | OBITOBBIX U IPOU3BOJACTBEHHBIX (PHIIBTPOB.
u3 punsTpoBanIbHON OyMaru unu Oymaxknou canderku. | I[lonumams BaXXHOCTh UCTIOIH30BAHUS
14. V3roToBiieHre MapJieBbIX MOBSI30K KaK CPE/ICTBA MapJIeBBIX MOBS30K KaK CPEACTBA
WHIUBUAYAIBHOHN 3aIIUTHI B IEPUO]T ATTHIEMUN WHIUBUAYAIbHOHN 3aIUTHI B TIEPUOJ
TPUIIIIA. SMUICMHHN TPUTITIA ¥ U320MABIUBANDb UX.

23 Ancopouust [TonsiTue 06 agcopOumu u aacopOeHTax. ObvscHAmMb, 4TO TAKOE aJICOPOITUH U

Juctrnnanus AKTUBHUPOBAHHBIN YroJib KaK BaKHEUIITNN aICOPOEHT, aJICOPOCHTHI.

€ro UCIOJIb30BaHME B OBITY, HA IPOU3BOJICTBE U B
BOCHHOM JieJie. Y CTpOMCTBO MPOTUBOra3a.
JlemoHcTpanuu. AcopOIIMOHHbBIE CBOICTBA
aKTUBUPOBAHHOTO yruisd. CUIIMKaresb U ero
MIPUMEHEHHE B OBITY U JIETKOH MPOMBIIIIEHHOCTH.
[IpoTrBoOras u ero ycTpomcTso.

JIMCTHILISIIMSL KaK TIPOLIECC BBIACIIEHUS BEIIECTBA U3
XKUJKOW cMecH. JlucTrimupoBaHHas Boaa U 00J1acTh ee
npuMeHeHus. Kpucramiusanus win BblllapuBaHue.
Kpucrannuzanus u BelnapuBaHue B 1abopaTopuu

Xapaxmepuzoeams aicopOUpyIOIIIe
CBOMCTBa aKTHBUPOBAHHOTO YTJIS ¥ €T0
MIPUMEHEHHE Ha 3TO OCHOBE B OBITY, Ha
IIPOM3BOJICTBE ¥ B BOCHHOM JIEJIe.
Onucwviéams YCTPOUCTBO MPOTHUBOTa3a
Ob6vscHAmMb, 9TO TAKOE OUCTWLIALINAI U
JTUCTUIITMPOBAHHAS BOJIA, ONUCHIBAMb
o0JyacTy ee MpUMEHEHUS.
Xapaxmepuzoeams KPUCTAIUTH3AIMIO.
Cobupams yCTAaHOBKY JUISl BBITTAPHBAHUS
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(kpuctamnuzaTopsl ¥ GpapPopoBbIe YAITKH TS
BBITIAPUBAHUS) U IPUPO/IE.

[Teperonka HedTu. Hedrenponykrel. @pakiimoHHas
MeperoHkKa >kKMIKOro BO3Iyxa.

Jdemoncrpanuu. [lonyyenue TuCTUIIMPOBAHHOMN
BOJIbI C ITOMOIIIBIO J1a00PaTOPHOI YCTAaHOBKH IS
MEepEroHKH KuaKocTen. Paznenenue cmecu
MepMaHraHaTa v JUXpoMara Kajaus criocooom
kpuctaiu3anuu. Komnekus «Hedts u
HEPTETIPOTYKTHI.

pPacTBOPOB.
Onucviéams IeperoHKy HeTH U
(PpaKIIMOHHYIO MTEPErOHKY JKUIKOTO
BO3/lyXa

24 [Tpaktuyeckas padora Ne 4 IIpaBuna texuuku 6e3onacHoctu. IlpakTuyeckas HaGnronaroT 1 ONMCHIBAIOT XUMHUYECKHUE
«OuucTKa NOBapeHHOU pabota Ne 4 «OuncTka MOBapeHHOM COIM» peaknyu ¢ IIOMOLIbIO €CTECTBEHHOIO
COJIN» (pycckoro, poHOro) s3bIKa 1 s3bIKa
XUMHHU; JIETAI0T BBIBOABI U3 PE3YJIbTATOB
IIPOBEJEHHBIX XUMUYECKUX
AKCIIEPUMEHTOB.. Y CTaHABIUBAIOT
IIPUYUHHO-CJIEICTBEHHBIE CBA3U
25 XuMuyeckue IToHsATHE O XUMHUYECKON PEAKIIMH KaK ITPOLIECCE
peakuuu MIPEBPALICHHS OJHUX BEUIECTB B IpYyrHe. Y CIOBUA
TE€YEHHs U MIPEKPALLEHUS XUMUYECKUX PEaKIUH. Ob6vsacuams, 4TO TAKOE XUMHUUECKas
JeMoHcTpanum. B3anMoielicTBrEe OPOIIKOB *kKejle3a | peakiusl.
U cepsl pu HarpeBaHuu. [lonydenne yriekucioro raza | Xapakmepuzoeams yCaoBUsL TEYEHHS U
B3aUMOJICMICTBMEM MpamMopa ¢ KHUCIOTOU U IIPEKpAlICHUsI  XUMUYECKHX  PEaKIHM.
0oOHapyKEHHE ero ¢ TOMOIIbIO H3BECTKOBOU BOJIBI. Habniodams XUMUYECKUN IKCIEPUMEHT,
Karanutnueckoe pasnokeHre nepokcuaa Boopoa Onucvl8amv €ro U Oelams BBIBOIBI Ha €ro
(kaTanu3aTop — AMOKCHJI MapraHia). OCHOBE.
depMeHTaTUBHOE pa3iiokKeHHEe MepoKcHia Bojopoaa ¢ | Mccreoosams cocTaB v IPUMEHEHHE
MIOMOIIBIO KaTana3bl. KHCIOTHBIN OTHETYIIUTEND, €0 | CHHTETHYECKHX MOIOIIUX CPEJCTB,
YCTPOMCTBO M MPUHIIUII ACHCTBHUSL. COJIepIKalINX YH3UMBI, [0 3TUKETKAM U B
JlabopaTopHbIe ONbITHI. IIPOLIECCE BBIITOJIHEHUS JOMAIIIHEW CTUPKHU.
15. U3ydyenue coctaBa 1 IPUMEHEHUS CHHTETUYECKUX
MOIOIIMX CPEJCTB, COAEPHKAIINUX FH3UMBI
26 [Tpusnaku [Ipu3HaKy XMMUYECKHUX PEaKLIMi: U3MECHEHNUE 1IBETA, Xapaxmepuzoeamb NIPU3HAKU XUMUYECKUX
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XUMHNYCCKUX

BBIIIAJICHUE OCaaKa, paCTBOPECHUE ITOJTYYEHHOI'O

peaKkuid.

peakuuit 0cCaJiKa, BbIJICJICHUE Tra3a. Habnooams XUMHYECKHH  SKCIEPUMEHT,
JemoncTpanuu. Peakiys HelTpanu3auuu onucvléams €ro U 0enams BBIBOJBI HA €ro
OKpaImIeHHoro (eHOIPTAICHHOM PacTBOpa IIEI0UU OCHOBE.
KHUCI0TON. B3aumopeiicTBue pacTBopa nepmaHraHara u | M3yuame yCTpONCTBO 3aXKUTAJIKU U €€
JMXpoMaTta Kalaus ¢ paCTBOPOM CyJib(rTa HaTPHUS. TIamsl.
[Monyyenue ocanka ruapokcuna meau (1) wu
rugpokcuaa xenesa (111) peakuueii oomeHa.
PacTBOpeHne NOoIy4eHHBIX 0CaJIKOB THAPOKCH]IOB
METaJuIoB B KUcioTe. [lomydenue yriaekucioro ra3a
B3aUMOJICHCTBHEM PAacTBOpa KapOOHATa HATPUS C
KHMCJIOTOM.
JlaGopaTopHblie onbIThl. 16. 13yuenue ycrpoiicTBa
32)KUTAIKH U €€ TUTAMEHH
27 O060061IEHNE u [ToaroroBka K KOHTPOJILHOM paboTe No 2 Buinonname 3aganus u ynpaxHeHus 1o
aKTyaJIu3alnus 3HAHUM 110 TEeME.

TeEME Onpedename npoOesbl B INYHBIX 3HAHUSX U
pacyeTHBIX yMEHUX. Boicmpausams
00pa30BaTENbHYIO TPAEKTOPHUIO ISt
JMKBUAALNH 3TUX TPOOEIIOB 1 MOTyYSHHS
JKEJIaeMOro pe3yJsibraTa

28 KonTpomnbnas padora Ne 2 KoHnTtpouns 3HaHMN 110 TeMe«SIBieHus, npoucxoadmue ¢ | XapakTepru3yroT XUMUYECKUE PEAKIUHU, UX

10 TEMC ((HBHCHI/IH,
11§00)%(D 0PI 281185 (SHV
BCIICCTBAMU

BELIECTBAMM» . XapaKTepU3YIOT XUMUUYECKUE PEAKIINH,
ux npusHaku. [IpuBoasaT npuMepsl crioco6oB
paszeneHus CMecen.

npusHaku. [IpuBoasaT npumeps! cioco0oB
paszaeneHus cMeceil. Y MEIOT 3aMEHSTh
TE€PMUHBI OTIPENICTICHUSIMH. Y MEIOT
BBIBOJIMTH CJICACTBUS U3 UMEIOIIUXCS B
YCIIOBUU 3aJ1a4i JAHHBIX

OCO3HAIOT Ka4eCTBO U YPOBEHb YCBOCHHUSI.
O1eHUBAIOT TOCTUTHYTHIN pe3ynbTaT
YMET NpeacTaBiIsiTh KOHKPETHOE
coJiep:KaHue U coo0IIaTh €ro B
MMMCbMEHHOW U YCTHOU (popme

Tema 4. Pacckaswl no xumuu (4 u)
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29

Vyennueckas
KOH(epeHIIUS
«Bp11aromnuecs: pycckue
YUCHBIC-XUMUKI.

VYuyennueckas koHpepeHuus «Boraatonyecs pycckue
yueHble-XUMHUKN». O )KU3HU U JesTenbHocTH M. B.
JlomoHOCOBa,

1. . MenneneeBa, A. M. bytieposa

ONHCHIBAIOT OCHOBHBIC 3TAIbl OTKPBITUH B
XMMUU U YUYEHBIX CICNaBIINX 3TH
OTKPBITHS. Y MEIOT BBIOMPATh CMBICIIOBBIC
eIMHUIIBI TEKCTA M YCTaHABINBATh
OTHOIIEHHS Mex 1y HUMH. Co31at0T
CTPYKTYPY B3aUMOCBSI3€1 CMBICIIOBBIX
SIMHUII TEKCTA.

CraBdar yueOHYO0 3a/1a4y Ha OCHOBE
COOTHECEHHSI TOTO, YTO YK€ U3BECTHO U
YCBOEHO, M TOTO, YTO €IIe HEM3BECTHO.
[TpenBocXHIAOT pe3yIbTaT U YPOBEHb
yCBOEHHUs (KaKoi OyAeT pe3yabTaT?).
YcTanaBnuBaT paboyrie OTHOLICHMUS,
yuarcs 3pGEKTUBHO COTPYIHUYATH U
CHOCOOCTBOBATH MPOTYKTHBHOM
Koorepanuu. [IposBISIOT yBaXKUTEIbHOE
OTHOILIEHHE K NTapTHEpaM, BHUMaHUE K
JIMYHOCTH JIPYTOT0, aJIeKBaTHOE
MEXIIMYHOCTHOE BOCIIPHUATHE. TIPOSIBIICHHE
MOJIOKHUTETBHOTO OTHOIIEHUS K YpOKaM
XHUMUU; OIIEHUBAHKUE CBOEH yueOHOU
JIeSITEIbHOCTH

30

Konkypc coobmennit
yuanmxcs «Moe nodrumoe
XUMHUYECKOE BEIECTBO

Konkypc coobmenunii yuamuxcs «Moe modumoe
XMUMHUYECKOE BEIIECTBO» 00 OTKPBITUH, TOTYYEHUN U
3HAa4YCHUU BBI6paHHOFO XUMHNYECKOI'O BEUIECTBA

3HAIOT UCTOPUIO OTKPBITHUS, TOIYYCHUS U
3HAYEHHUS OCHOBHBIX XMMHUYECKHUX BEIIECTB.
AHaIM3UPYIOT YCIOBUS U TPEOOBaHUS
3agaud. [IpuMeHstoT MeTOIbI
WH(OPMAIIMOHHOTO TTOMCKA, B TOM YHUCIIE C
MTOMOIIIbIO KOMITBIOTEPHBIX CPEJICTB.
CTpyKTypUpYIOT 3HaHHUS.

CamocTtosTenbHO GOPMYIHUPYIOT
MMO3HABATENIbHYIO 11€JIb U CTPOAT JECHCTBUS B
cootBeTcTBHUM ¢ Hel. COCTaBIAIOT IIaH U
MOCJIEOBATEIbHOCTh JCHCTBHUM.

VYyarcs apryMeHTUpOBaTh CBOIO TOUKY
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3pEHUs], CHOPUTH U OTCTAaUBATh CBOIO
IIO3HUIIHIO HeBpa)KI[CGHBIM JJIs OIIIIOHCHTOB
obpazom. [ToHnMaroT BO3MOXKHOCTb
Pa3JIMYHBIX TOYCK 3PCHUA, HC
COBIIAJIAIOIIUX C COOCTBEHHOIA.
yOeXKIIEHHOCTh B BO3MOKHOCTH TTO3HAHHS
HPUPOJIBL, B HEOOXOIMMOCTH Pa3yMHOTO
HCII0JIb30BaHUA [[OCTI/I)KCHI/Iﬁ HAayKHU U
TEXHOJIOTUH JUIsl JabHEHIIET0 pa3BUTHS
YeJI0BEUYECKOro 0OLIECTBa, YBaXKEHUE K
TBOPIIaM HayKH, OTHOIICHHE K XUMUHU KaK
3IIEMEHTY OOIIEUeNIOBEYECKON KyIbTYphI

31 WHTEerpupoBaHHbIil ypoK
«POTOCUHTE3 U TOPEHHUEN
32 | CemuHap Mo uToram
CeMuHap 1o uToram JIOMallHErO UCCIIEN0BATEIBCKOTO
JIOMAIITHETO
JKCIIEPUMEHTA:
U CCJIEIOBATEIBCKOTO
2. Ilpaktuyeckas padora Ne 5 «BoIpammBanue
JKCTICpHUMCHTA. KPHUCTALIOB cojiny. KOHKYypC Ha JIVUIIUI BRIpanleHHbIN
1. IlpakTrueckas padota Ne P ' P v P
KpHUCTaJLI.
5 «BelpamuBanue
2.Ilpaktuueckas pabora Ne 6 «Koppozus MeTaniosy.
KPUCTAILIOB COIH. KoHkypc Ha s1ydime peKOMeHalyy 110 3aIiuTe
2 Ilpaktuyeckas pabora Ne P i P
METAJIJIOB OT KOPPO3HH.
6 «Koppo3zusi MeTasoB.
33 | IloBTOpeHue, 06001IIeHNE
MaTrepuaa 1o XuMuu 3a 7
KJ1acC
34 [ToBTOpenue, 0600IIEHNEe

MaTcpuajia 1o XuMHnu 3a 7
KJaccC
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IInanupyemsie pe3yjbTaTbl 00y4eHHS

BbinyCKHUK HAy4YUTCS:

* Ha3bIBaTh XMMHYECKHUE DJIEMEHTHI M XapaKTepHU30BaTh MX Ha OCHOBE MOJIOKeHH B [lepromnueckoit cucreme;

* GopmMynMpoBaTH NU3YUCHHBIC MMOHSATHUS: BEIIECTBO, XUMUYCCKUH 3JIEMEHT, aTOM, MOJICKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE U CII0)KHOE BEIIECTBO,
XUMUYECKast pEaKIys, BUAbl XUMUYECKUX PEAKIIUN U T. H.;

* OMpenesaTh 1Mo (popMynaM COCTaB HEOPTAaHMUYECKUX U OPTAHUYECKUX BEIIECTB, YKA3bIBaTh BAJICHTHOCTH aTOMOB XMMHYECKHUX JIEMCHTOB WU
CTENEHH X OKHCIICHHUS;

* pa3bBACHATH HH(POPMAIIHIO, KOTOPYIO HECYT XUMUYECKHUE 3HAKU, (OPMYIIBI U YPABHEHUS;

 KJIaccu(HUIMPOBaTh MPOCThIC (METAJLIbI, HEMETAILIbI, OJarOpOJIHBIE Ta3bl) M CIOXHBIC BellecTBa (OMHAPHBIC COCIUHEHHUS, B TOM YHCIE U
OKCH/IBI, 2 TAK)KE THAPOKCHUJIBI — KHUCIOThI, OCHOBaHUS, aM(OTEPHBIC THAPOKCUJIBI U COJIHN);

» dopmynupoBare Ilepuognueckuii 3aKoH, OOBSACHATH CTPYKTYpY M HMH(OpManuio, Kotopyro HeceT Ilepuoanueckas cuctemMa XUMHUYECKHX
anemeHToB J[. 1. Menaeneesa, packpbiBaTh 3HaueHue [leprnonueckoro 3akoHa;

* XapaKTepHU30BaTh CTPOSHUE BEIIECTBA — BUbl XUMUUYCCKUX CBS3EH M THIBI KPUCTAUTMYECKUX PEIICTOK;

* OINKCHIBATH CTPOCHUE aTOMOB XUMUUYECKHX 37eMeHTOB No 1—20 u 26 u 0ToOpaxaTh UX C IIOMOIIBIO CXEM;

* COCTaBJIATH (DOPMYIIBI OKCHIOB XMMHUYECKUX SJIEMEHTOB U COOTBETCTBYIOLIUX UM T'HIPOKCHJIOB;

* 3aMHCHIBATH CTPYKTYPHBIE (DOPMYJIIBI MOJICKYJISAPHBIX COSTMHEHUN U (OPMYJIbHBIE €AMHUIIBI MOHHBIX COCIMHEHHUM MO BAJICHTHOCTH, CTEMEHSIM
OKHUCJICHUS WM 3apsiiaM HOHOB;

* (GOopMyIHUPOBATh OCHOBHBIE 3aKOHBI XMMHHU — IOCTOSTHCTBA COCTaBa BEIIECTB MOJICKYJIIPHOTO CTPOEHHUS, COXPAaHEHUSI MAcChl BEIIECTB, 3aKOH
ABoragpo;

* (OpMyIHPOBATH OCHOBHBIE TIOJIOKEHHSI aTOMHO-MOJICKYJIIPHOTO YUCHHS M TEOPUH DIEKTPOIUTHIECKON TUCCOIUAIINN;

* ONpENENATh MPU3HAKH, YCIOBHUS IPOTEKAHUS U MIPEKPAILICHHS] XUMHUUECKUX PEaKIIHii;

* COCTABJISITh MOJICKYJISIDHBIE YpaBHEHUS XWMHUUYECKHX pPEaKIMid, MOATBEPXKIAIONMIUX OOIMe XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKHUX BEIIECTB U OTPAKAIOIINX CBI3U MEXIY KIIACCAMH COECIUHEHU;

* COCTaBIIATh YPaBHEHUS PEAKIINI C YJaCTHEM DJICKTPOIUTOB B MOJICKYJISIPHOM H HOHHOM BHJIAX;

* OMpEAENATh 0 XUMUYECKUM YPABHEHUSIM MIPUHAIICKHOCTh PEAKLIUNA K ONPEACIICHHOMY THITY WU BULY;

* COCTaBIISITh YPABHEHHUS OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITHI C TIOMOIIBI0 METOa JIEKTPOHHOTO OaJlaHca;

* MPUMEHSTH HOHATHUS «OKUCIEHUE» U «BOCCTAHOBJIEHUE)» JIJISl XapAKTEPUCTUKU XUMUYECKUX CBOICTB BEUIECTB;

* OIIPENETATH C TTOMOIIBIO KAYECTBEHHBIX PEAKINil XJIOPU/I-, Cyab(}aT- 1 KapOOHAT-aHMOHBI M KATHOH aMMOHHS B PacTBOPE;

* O0OBSCHATH BIUSHUE PA3TUYHBIX (DAKTOPOB HAa CKOPOCTh XUMUYECKUX PEaKIUi;

* XapaKTepU30BaTh MOJIOKEHUE METAJUIOB M HeMeTauioB B [lepuoanueckoil cUCTEME AJIEMEHTOB, CTPOEHHWE MX aTOMOB U KPHUCTAILIOB, 00IIne
(bu3nyYecKre U XUMUYECKUE CBOWCTBA;

* 00BSACHATh MHOTOOOpa31e MPOCTHIX BEIIECTB SIBJICHUEM aJUIOTPOIUH U YKA3bIBaTh €€ MPUYUHBI;

* pa3MuaTh TUAPO-, MUPO- U AIEKTPOMETALTYPTUIO U WILTIOCTPUPOBATH UX IPUMEPAMHU IMPOMBITINIEHHBIX CIIOCOO0B MOTyYEHUSI METAJUIOB;
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* JaBaTh 0OIIyI0 XapakTepucTuky amemeHToB |, 11, VIIA rpymm, a Takke BoIopoaa, KUCIOPOa, a30Ta, cephl, ocdopa, yriaepoaa, KpeMHUS U
00pa30BaHHBIX MMHU MPOCTHIX BEIIECTB M BAXKHEHIIMX COCAMHEHUN (CTpOCHHE, HaXOXKIEHUE B MPHUPOAE, MOoTydeHHe, (PU3NUecKrue U XUMUYECKHE
CBOMCTBa, IPUMEHEHUE);

* OIKCHIBATh KOPPO3HUIO METAJUIOB U CIIOCOOBI 3aIIUTHI OT HEeE;

* MIPOM3BOANUTH XMMHUYECKHE PACUEThl C UCIIOIb30BAaHUEM TMOHSATHH «MaccoBasi JOJIS BEIIECTBA B CMECH», «KOJIMYECTBO BEIIECTBAY, «MOJSIPHBIN
o0BemM» 1o (popMysiaM U ypaBHEHUSIM PEaKIUii;

* OMHCHIBATH CBOWCTBA U MPAKTUYECKOE 3HAUCHHE U3YUYCHHBIX OPIraHUYECKUX BEUIECTB;

* BBINIOJIHATH 0003HAYECHHBIE B IPOTrPaMMe SKCIIEPUMEHTHI, pacliO3HABAaTh HEOPraHUYECKHE BEIIECTBA 10 COOTBETCTBYIOIIUM MTPU3HAKAM;

* coOmoaaTh MmpaBuia 6e30MmacHON paboThl B XUMUUECKOM KaOuHeTe (JabopaTopun).

BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCH:

« Xapaxmepuzo6ams 0CHOBHbIE MEMOObL NOZHAHUSL XUMUYECKUX 0ObEKMO8: HAOI0OeHUe, UsMEPeHUe, IKCHePUMEHM, MOOeIUpOBaHuUe.

o Paznuuame xumuueckue o6vekmol (6 cmamuxe):

— XuMmuueckue 3j1eMeHmyl U nPOCmble 8euecmsd,

— Memanivl U HeMemaiiivl U XapaKmepuszo8ams OMHOCUMENbHOCb NPUHAONEHCHOCIU MAKUX 00beKmos8 K Mo Uiy UHOU epynne;

— OpeaHuyecKue u HeOpeaHuyecKue coeOUHeHUs;

— 2UOPOKCUOBL (KUCIOPOOCOOepHcaujue KUCIOMbl, OCHOBAHUS, AMGPomepHble 2UOPOKCUObL)-,

— OKCUObI Heconeobpazyouue u coieobpasyrouue {KUciomHle, OCHO8Hbvle, amgomepHvle)-,

— BAIEHMHOCMb U CMeNneHb OKUCTeHUs-,

— cucmemamuieckue U mpusUaibHble MePMUHbL XUMUYECKOU HOMEHKIIAMYpbl,

— 3HAKOBYIO CUCMEMY 8 XUMUU {3HAKU U POPpMYIbl, UHOEKCbL U KOIDGUYUeHMbl, CMPYKMYPHbIe U MOJIEKVAAPHbIe OopMYIbl, MOJEKVIAPHbIE U
UOHHbLE YPABHEHUsL PeaKyull, NOJHbIE U COKPAWEHHbLE UOHHbLE YPAGHEHUS. PEaKyull, MepMOXUMUYECKUe YPAGHEHUsL, 0003HAYEHUS CMENeHU OKUCeHUS
U 3aps0a UOHA 8 PopMyie XUMUYECKO20 COCOUHEHUS).

» Paznuuams xumuyeckue o0vekmol {8 OuHamuxe):

— uszuuecKkue u XumuyecKue CmopoHsbl NPOYECco8 pAcCmEopPetUst U OUCCOYUayuu-,

— OKUCIUMENbHO-80CCMAHOBUMENbHbIE PeaKyuu U peakyuu 0oMeHa-,

— cXembl U YPABHEeHUsI XUMUYECKUX PeaKyull.

« Coomnocumy:

— 9K30mMepMuYecKue peakyuu u peaKyuu 2o0peHusi-,

— KamaaumuyecKkue u (hepmeHmamusHbvle peakyuu-,

— Memaii, OCHOBHbIU OKCUO, OCHOBAHUE, COIb\

— HeMemal, KUCIOMHbILL OKCUO, KUCTOMA, COND\

— cmpoeHue amoma, 6U0 XUMUYECKOU C853U, MUn KPUCMALIUYECKOU peuemKy U puzuyeckue ceolicmea geujecmasa-,

— Haxodicoenue d1eMeHMO8 8 NPUPOOe U NPOMbBLULIEHHbIE CNOCOObL UX NOLYYEHU-,

25



— HeoOX00UMOCHb XUMUUECKO20 NPOU3B00CMEA U Mpebo8anull K 0Xpane oKpyicarouel cpeovl,

— HeoOX00UMOCHb NPUMEHEHUSL COBPEMEHHBIX 8EUWECME U MAMEPUATIO8 U MPeDOBAHUs K COEPENCEeHUIO 300POBbSL.

* Bvidsueamv u 3KCnepuUMEHmMAIbHO NpPOGEPAMb 2UNOMe3bl 0 XUMUYECKUX CBOLUCMBAX 6eujecmeé HA OCHO8e UX COCmasa U CMpPOEeHUs U
NPUHAONEHCHOCMU K ONPeOesleHHOMY KIACCy {epynne) seujecms.

« Ilpoeno3zuposams cnocobHocms ewecmea nposiiams OKUCIUMeENbHble UTU 80CCMAHOBUMEIbHbIE CEOUCMBA C YUemoM CmeneHel OKUCIeHUs
INIEMEHMO8, BXO0SUUX 8 €20 COCMAB, d MAK’ce NPOOYKNOE COOMBEMCMBYIOWUX OKUCIUMENTbHO-80CCHAHOBUMETbHBIX PeaKyuil.

« Cocmasnams ypasHeHus peakyuii ¢ ysacmuem munudHbLX OKUCIumenel U 60CCManosumeinell Ha 0CHO8e 3IeKMPOHHO20 balaHca.

» Onpedensimb 803MONCHOCMb NPOMEKAHUS XUMUYECKUX Deakyuil HA OCHO8e JNeKMPOXUMUUECKO20 pSOd HANPSJICEHUU Memaiios, piod
INEKMPOOMPUYAMENbHOCIU HEMEMAILL08, MAOIUYbL PACMEOPUMOCTIU U C YYEMOM YCA08UL UX NPOBEOCHUS.

« [Iposooums pacuemvt no XUMUYECKUM POPMYAAM U YPABHEHUSAM.:

— 07151 8b1800A POPMYILL COCOUHEHUS NO MACCOBLIM OO0ISM INEMEHMOB;

— N0 NPUSOMOBIEHUIO PACMBOPA C UCNONb308AHUEM KPUCIATIOZUOPAMO8;

— N0 HAX0HCOEHUI 00U 8bIX00Ad NPOOYKMA PeaKyuu O OMHOULEHUIO K MeopemudecKu 03MOHCHOMY,

— ¢ ucnonvzosanuem npasuia Ieti-/lroccaka 06 00beMHbIX OMHOWEHUSX 2A308;

— C UCNONB308AHUEM NOHAMULL KKMOIbY», KMMObY, «YUCI0 AB02adpoy,

— 10 MEPMOXUMULECKUM YPABHEHUAM PEeaKyuu.

* [Ip0oooums xumuueckuil IKCNepUMenm ¢ HeyKOCHUMENbHbIM COONI00eHUeM NPABUL MeXHUKU Oe30NacHOCmu.

— N0 YCMAHOBNIEHUIO KAYeCMBEHHO20 U KOTULECMBEHHO20 COCMABA COCOUHEHUS;

— 1pU 8bINOIHEHUU UCCTIE008AMENbCKO20 NPOEKMA;

— 6 OOMAWHUX YCTIOBUSIX.

 Hcnonvsosamv npuobpemeHnuvie Kitouesble KOMNemeHyuu Oiisi 8bINOJHEHUS. NPOEKMO8 U Y4eOHO-UCCIe008aMeNbCKUX 3a0ay No U3V4eHUo
cBoticms, cnoco606 NOYUEeHUsL U PACNO3HAHUSL BeUJeCm.

» Onpedensims UCMOYHUKU XUMUYECKOU UHGopMayul, npedcmasiams CNUCOK UHGOOPMAYUOHHBIX Pecypcos, 8 MOM Hucie U Ha UHOCMPAHHOM
A3bIKE, 20MOBUMb UHMOPMAYUOHHBLI NPOOVKM U NPE3EHMOBAMb €20.

* OOvbeKmuBHO OYeHUusams UHGOPMAYUIo 0 BeueCmaax U XUMUYECKUX NPOYeccax, Kpumuiecku OMHOCUMbCS K NCe80OHAYYHOU UHpOpMayuu,
Heo0OpOCco8ecmMHOU peKiiame 8 CPeOCmeax Macco8oll uHphopmayuu.

» Coz0asamo mooenu u cxemvl OJis peuileHus y4eOHbIX U NO3HABAMENbHBIX 3a0a.
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