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| [TOACHUTEJIbHAA 3AIINCKA

PaGouas mporpamMMa 0CHOBHOTO 0011ero 00pazoBanus 1Mo XuMuu (7 Kacc) cOCTaBlieHa HA OCHOBE
denepanbHOTO roCyapCTBEHHOTO 00pa30BaTEILHOTO CTaHAApPTa OCHOBHOTO 00IIEro 00pa3oBaHusl.
OBnaneHrne OOYYAIOIIMMUCA CHUCTEMOW XWUMUYECKMX 3HAHWM, YMEHHH ¥ HaBBIKOB HEOOXOAMMO B
MOBCEHEBHON JKM3HU JJIg 0e30macHOro oOpalleHus C BEIIeCTBaMHU, MaTepuajaMd U XUMHYCCKUMU
poreccamMmu. ITO MOMOTAeT YCIEITHOMY U3YYSHHIO CMEKHBIX TUCIUILIMH U CIIOCOOCTBYET MPOAOIKEHUIO
0o0y4eHus1 B CHUCTEME CpeIHero mnpodecCHOHAIBHOTO M BBICIIEro 0oOpa3oBaHHUs. HemanoBakHYIO poOJIb
CUCTEMa XHMMHYECKUX 3HAHUN HrpacT B COBPEMEHHOM OOIIECTBE, TaK KakK XHUMHUS M XUMHUYECKHE
TEXHOJIOTMM (B TOM 4YHClIe OHO- ¥ HAHOTEXHOJIOTMH) NPEBPAIIAIOTCS B  PEBOJIOIMOHHYIO
MIPOU3BOAUTENBHYIO CHILY.

B cootBerctBHM ¢ DI'OC 0CHOBHOTO O0IIETO 00pa30BaHUs IIIaBHBIMU LEISMHU IKOJBHOTO XUMHUYECKOTO
00pa3zoBaHus SBISIOTCS:

*  Dopmuposanue y OoOydJaromuxcsi CHCTEMbl XHMHWYECKUX 3HAHUH KaK KOMIIOHEHTA
€CTEeCTBEHHOHAYYHbIX 3HAHUN;

*  passumue IJAYHOCTH OOYYAIOIIMXCS, WX HWHTEIUIEKTYaJbHBIX M HPABCTBEHHBIX KAayecTs,
dbopMupoBaHHEe TyMaHHCTUYECKOTO OTHOIIEHHMS K  OKpYXKalolleMy MHPY U 9KOJOTHYECKH
11EJI€CO00Pa3HOTO TTOBEACHUS B HEM;

*  nonumanue OOYYAIOUIMMHUCS XUMHUHU KaK MPOU3BOJMUTEIILHOM CHIJIBI OOIECTBA M KaK BO3MOKHOMU
obnactu Oynymiei mpohecCHOHaIbHOM NesTeNbHOCTH,

* passumue MbIILICHUs 00Y4YalOIIUXCsl MOCPEICTBOM TAaKHX MO3HABATENIbHBIX yUEOHBIX NIEHCTBUH,
KaK yMeHue (hopMyIupoBaTh NpodIeMy U THIOTE3Y, CTABUTD LIETU U 33Ja4d, CTPOUTD IUIAHBI JOCTUKEHUS
1ejaeil W pelieHus TOCTaBJICHHBIX 3a]ad, OMNPENEATh TIOHATHUS, OTPaHUYMBATh WX, OIUCHIBATH,
XapaKTepU30BaTh U CPAaBHUBATD;

*  NOHUMAaHUe B3aUMOCBSI3U TEOPUHU U MPAKTUKU, YMEHUE MPOBOAUTh XUMUYECKUN SKCIIEPUMEHT U Ha
€ro OCHOBE JI€JIaTh BBIBOJbI U YMO3AKIIFOUCHHUS.

JIJIsT TOCTHKEHHSI ITHX IIeJieH B Kypce XMMHUU Ha CTYIIEHH OCHOBHOTO OOIIEro oOpa3oBaHUS PEIIAIOTCS
CIeNyIOIINE 3a0auu:

— opmupyromcsi 3HAHUSA OCHO8 XUMUYECKOU HAYKU — OCHOBHBIX (DAKTOB, MOHSTHH, XUMHUYECKUX
3aKOHOB M TE€OPHUH, BBIPAKEHHBIX MOCPEACTBOM XUMHUECKOTO SI3bIKA;

— paszsuearomcs ymenus HaOMOIaTh U OOBACHATH XUMHUYECKUE SIBJICHUS, MPOUCXOJAIINE B MPHUPO/IE,
71a00paTOPHBIX YCIOBUSX, B OBITY U Ha IPOU3BOICTBE;

— npuobpemaromcs cneyuaibHvle YMeHus U Hasvlku 1o 0e30MacHOMY OOpaIleHUI0 ¢ XUMHYECKUMU
BEILECTBAMM, MaTepUaIaMu U IPOLECCAMU;

— ¢opmupyemcs eymanucmuyeckoe OmuouleHue K Xumuu Kak TPOU3BOAUTEIHHONW CUie 00IecTBa, C
MOMOIIBIO0 KOTOPOU pemaroTcs TodaibHbIe TPOOIEMbI YEIOBEUECTBRA;

— ocywjecmensaemcs unmezpayusi XAMAUYECKON KapTUHBI MUPa B €IMHYI0 HAYYHYIO KapTUHY.

OO0mas xapakTepucTuKa y4e0HOro Kypca

Jannast pabouasi mporpaMma IO XHUMHU OCHOBHOTO OOIIEro 0Opa3oBaHUsI PacCKPBHIBAET BKJIA[
y4eOHOro MpeaMeTa B JOCTIIKEHUS IeNieil OCHOBHOTO OOIIero oOpa3oBaHUs M OMpEeNsieT BaKHEUIINe
coepKaTeIbHbIE JIMHUU MTPEIMETA:

U«eewecmso, cmpoenue gewyecmeay — COBPEMEHHBIE NPEJICTABIEHUS O CTPOEHUH aTOMa M BELIECTBAa HA
ocHoBe [lepnoanueckoro 3akoHa u [lepuoanueckoi cucteMbl xuMuueckux snemenToB . 1. Menneneena,
YYEHHS] O XUMUYECKOMN CBSI3U U KPUCTAJUIMUECKOM CTPOCHHUH BEIIECTBA;

U«Xumuueckas peaxyusi» — 3HAHUS O MPEBPAIICHUAX OJJHUX BEIIECTB B JPYTHE, TUIIOJIOTUH XUMUYECKUX
peaKIui, yCIOBUAX X MPOTEKAHUS U CIoco0ax yInpaBlIeHUs UMU;

[l «memoObl no3nanus xumuuy — 3HAHUS, YMEHHUS W HABBIKA JKCIIEPUMEHTAIBHBIX OCHOB XUMHUU JUIS
MOJIYYEHUS U U3YUYEHUS] CBOMCTB BaKHEUIINX MPEICTABUTENEH KJIACCOB HEOPTaHUYECKUX COCTMHEHMUI;



[l«npouzeoocmeo u npumeHenue eujecmey — 3HAHUE OCHOBHBIX 00JIaCTEH MPOU3BOJICTBA U TPUMEHEHUS
BXHEHWIINX BEHIECTB, a TaKXe OMbBIT OE30MacHOTO OOpalieHuss C BEHIeCTBAMH, MaTepHallaMd H
MPOIIECCAMHM, UCTIOJB3YEMBIMHU B OBITY U Ha IPOU3BOJICTBE;

U«azvik xumuuy — ONEPUPOBAHUE CHUCTEMOM BAKHEHMIIMX XUMUYECKUX NOHSATHI, 3HAHHE XHUMUYECKOU
HOMEHKJIATypbl, a TakXe BIQJCHUE XUMHYECKOW CHUMBOJMKOW (XUMHYECKUMHU (opMyrnamMH U
YPaBHEHUSAMH);

[ «konuuecmeerHble OMHOUWEHUS 8 XUMUUY — YMEHUE MIPOU3BOIUTH PACUETHI [0 XUMUYECKUM (hopMyiam
U YpaBHEHUSIM.

MecTo npeamera B yueOHOM mjane. OenepanbHbli rocyiap-

CTBEHHBIN 00pa30BaTeNbHBIA CTAHAAPT MPEAyCMATPUBACT U3YUYCHHE Kypca XUMUU B OCHOBHOM IITKOJIC KaK
COCTaBHOM YacTH npeaMeTHON o01acTu «EcTecTBeHHOHAYYHbIE PEIMETHI.

Ilponedesmuueckuii 3man é 7 Kaacce. DTOT Kypc pacCUUTaH

Ha | yac B Henenmo B 00beMe 34 yueOHBIX Yaca

Oobsazamenvusulit 3man 6 8—9 Knaccax paccyuTaH Ha 2 yaca

B Henemo B oO0beme 136 ydeOHbIX yacoB. M3ydeHue 3TOro Kypca JaeT BO3MOXKHOCTH BBIMYCKHHKY
OCHOBHOM MIKOJIBI yerentHo c¢aath OI'D mo Xxumum Kak mpeMeTa 1o BeI0opy.

Pe3yJ1bTaTbI OCBOCHHUSA Kypca
IIo 3aBCPUICHHUU KypCa XMMUHU Ha 3TAIIC OCHOBHOI'O 06]]_[61"0 O6p3.30BaHI/IH BBIITYCKHHUKH OCHOBHOM
IIKOJIBI JOJKHBI OBJIAACTD CICAYIONIMMU PE3yJIbTaTaMU:

JIM4HOCTHBIE Pe3yIbTAThI
— 3HaAHUe U NOHUMAHUe: OCHOBHBIX WCTOPHUYECKUX COOBITMH, CBA3aHHBIX C pPa3sBUTHEM XUMHH;
JOCTHXKEHUH B 00JacTM XMMHMM M KYJIbTYPHBIX TpaJuLMi CBOEW CTpaHbl (B TOM YHUCIIE HAy4YHBIX);
0O0IIEMUPOBBIX JOCTHXKEHUH B 00JIACTH XMMUHU; OCHOBHBIX NPUHILUIIOB U MPaBUJI OTHOLICHUS K NPUPO/IE;
OCHOB 3JI0pOBOI0 00pa3a H3HU M 3J0pOBbECOEpEraroluX TEXHOJIOTHM; NpaBUJ IOBEJCHUS B
Ype3BbIUYANHBIX CUTYalUsX, CBSI3aHHBIX C BO3ACHCTBUEM pAa3IMYHBIX BEIIECTB; OCHOBHBIX IIpaB U
o0s3aHHOCTEN  TrpaxJaHuHa (B TOM  uucie  OOydYarollerocsl), CBSI3aHHBIX C  JIMYHOCTHBIM,
npoeCCHOHATIBHBIM M KU3HEHHBIM CaMOOIPEIENCHUEM; COLMAIbHONM 3HAYMMOCTH M COJAEPIKaHUS
npodeccuii, CBI3aHHBIX C XUMUEH;
— YYBCmMeEo 20pooCcmu 3a POCCUNCKYI0O XUMHUYECKYIO HAayKy U IOCTUKEHHUS YUCHBIX; YBAKCHUE U TIPUHATHE
JOCTHKEHUN XUMHM; JI000Bb M OEpeX HOE OTHOIIEHHWE K IMPHUPOJE; YBAKEHUE U Y4YeT MHEHUl
OKpPYXarOIIMX K JUYHBIM JOCTHKEHUSAM B U3yUYECHUU XU- MUH;
— npusHanue UEHHOCTU COOCTBEHHOI'O 3/I0POBBbS M 3/10POBbS OKPYXAIOMIMX JIIOJIEeH; HEOOXOAUMOCTH
CaMOBBIPAKEHUS, CAMOPEAIN3ALINN, COLIUATIBHOTO IPU3HAHMS;
— 0CO3HaHue CTETIeHU TOTOBHOCTH K CAMOCTOSATEIbHBIM ITOCTYIIKAM U JEHCTBUSIM, OTBETCTBEHHOCTH 3a UX
pE3yJIbTaTHI;
— nposieneHue dKOJI0OTNUYEeCKOro CO3HaHUs, JOOPOKEIaTelbHOCTH, TIOBEPUs U BHUMATEIBHOCTH K JIIOJIM,
TOTOBHOCTH K COTPYAHUYECTBY; MHUIIMATUBBI U JIHOOO3HATEIILHOCTH B M3YYEHUHU BEIIECTB U IMPOLECCOB;
yOEXKAEHHOCTH B HEOOXOAUMOCTH Pa3yMHOT'0 UCIIOJIb30BAHUS JOCTUKEHUN HAyKU M TEXHOJIOTUI;
— YMeHue YyCTaHaBJIMBAaTh CBSA3M MEXKIY LIEJBI0O U3YyUEHUS XUMHM M TEM, JUIS 4ETrO 3TO HY)KHO; CTPOUTH
KU3HEHHBbIE M NPOoQeCCHOHAIbHBIE IIJIaHbl C YYETOM YCIEUIHOCTH M3YYEHHS XMMHHM M COOCTBEHHBIX
IIPUOPUTETOB.

MeTtanpeameTHble pe3yabTaThbl
— UCNONIb306aHUe PA3INYHBIX UCTOYHMKOB XUMHUYECKOW HMH(pOpMAIMK; MOTydyeHHe Takoil MHQpOpMaIuy,
€€ aHaJIu3, OJIrOTOBKA HAa OCHOBE 3TOr0 aHajIn3a HH(OPMALIMOHHOTO IPOAYKTA U €r0 MPe3eHTaLus;
— npumeHeHue OCHOBHBIX METO/I0B MO3HAHUs (HAOII0IEHHs, SKCIIEpUMEHTa, MOJICIMPOBAHMS, U3MEPEHUS
U T. JI.) U U3YYEHUS XUMUIECKUX O0BEKTOB;
— UCNONb306aHUe OCHOBHBIX JIOTMUECKHX Olepauuid (aHaiau3a, CHUHTE3a, CpaBHEHUsS, 000OILEHMUS,
JI0Ka3aTeNbCTBA, CUCTEMATH- 3alliH, KIaccu(UKaIMK U Ap.) IPU U3yUYEHUU XUMUYECKUX 0OBEKTOB;
— ¢opmynuposanue BBIBOJAOB W YMO3AKIIOYEHUH U3 HAOMIOJCHUH W U3YYEHHBIX XHUMHUYECKUX
3aKOHOMEPHOCTEN;



— NPOCHO3UpPOBAHUe CBONCTB BEUIECTB HA OCHOBE 3HAHUS UX COCTaBa U CTPOEHUS, a TAK)KE YCTAHOBIICHUS
aHaJIOTUH;

— ¢opmynuposanue uaeH, TUIOTE3 U MyTeH MPOBEPKU UX UCTUHHOCTH;

— onpedeneHue TIeTeH 1 3a1a4 Y4eOHON U UCCIIEA0BATENLCKOM NeSITEIbHOCTH U Iy TeH UX JOCTHIKEHHUS,
— packpvimue TPUUMHHO-CICACTBEHHBIX CBSA3€M MeEXIy COCTaBOM, CTPOCHHMEM, CBOWMCTBAMHU,
MPUMEHEHUEM, HaXO0XK/ICHUEM B MPUPOJIEC U MOJIYYCHUEM BAXKHEHIITUX XUMUYECKUX BEILECTB;

— apeymenmayusi COOCTBEHHOH MO3UIMU U €€ KOPPEKTUPOBKA B XOJ€ AUCKYCCHUU [0 MaTepuaiam
XUMHUYECKOTo cojiepkanus. [IpenmeTHbie pe3yapTaThl

B no3nasamenvnoii chpepe

3uanue (nonumanue):
— XHWMHYECKOH CHMBOJHMKH: 3HAKOB XHMHYECKHX OJJIEMEH- TOB, (OPMYJTl XHUMHUYECKHX BEIICCTB,
YpaBHEHUN XUMHUUYECKUX Pe- aKIIMii;
— BQXHEUIIUX XHMUYECKUX IIOHATHMI: BEIIECTBO, XHWMHYECKHH BJEMEHT, aToM, MOJIEKYJIa,
OTHOCHUTEIIbHbIE aTOMHAs U MOJEKY- JIIpHAas MaccChl, MOH, KaTUOH, aHUOH, XUMHUYECKasi CBSI3b, JJIEKTPO-
OTPUIATEIILHOCTh, BaJICHTHOCTh, CTEMEHb OKHUCJICHUS, MOJIb, MO- JISIpHAs Macca, MOJSIPHBIH 00BeEM,
pacTBOPBI, DJIGKTPOJIUTHI M  HEIJICKTPOJIMTHI, DIEKTPOIUTHYECKAs JUCCOLMALUSA, OKUCIUTEIh U
BOCCTAaHOBHUTEJIb, OKUCIICHUE W BOCCTAHOBJICHHE, TCTUIOBOW 3((EKT PeaKIiy, OCHOBHBIC TUITBI PEAKIIHA B
HEOPraHUYECKON XUMUHU;
— (OpMyYTHPOBOK OCHOBHBIX 3aKOHOB M TEOPUH XUMHUHU: aTOMHO-MOJICKYJISIPHOTO YYCHHS; 3aKOHOB
COXPAaHEHHUS MacChl BEIIECTB, IIOCTOSIHCTBA cOCTaBa BemiecTB, ABoranpo; [lepuoauueckoro 3axona [I. U.
MeHieneeBa; TEOpUU CTPOCHHMS aTOMa M YYEHHUS O CTPOCHHM BEIIECTBA; TEOPUHU DIIEKTPOIUTHUECKOM
JTUCCOLMAIMU M YUCHUS O XUMUYECKOU PEaKITHH.

Ymenue nazvieamn:

— XUMUYECKHE SJICMEHTHI;

— COEJIMHEHMS U3YUCHHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB;
— OpraHu4YecKHe BelecTBa Mo ux Gpopmyse: MeTaH, 3TaH, STUIICH, alleTUIICH, METaHOJI, 3TaHOJI, TTTUIEPUH,
YKCyCHasl KHCJIOTa, TIIF0K03a, caxaposa.

ObvscHenue:
— (u3UYecKOro cMbICIIa aTOMHOTO (TIOPSIIKOBOI0) HOMEpa XUMUYIECKOTO 3JIEMEHTA, HOMEPOB TPYIIITBI U
nepuoa B [lepuoau- ueckoii cucreme /1. 1. MeneneeBa, kK KOTOPbIM 3JIEMEHT MPHU- HAJITIEKUT;
— 3aKOHOMEPHOCTEH U3MEHEHHUS CTPOCHHS aTOMOB, CBOMCTB JIEMEHTOB B TMIPE/CNIax MaJIbIX MEPUOJIOB U A
TPYIII, a TAaK’Ke CBOMCTB
00pazyeMbIX UMH BBICIIUX OKCHIOB U THIPOKCHUJIOB;
— CYIIHOCTH TpoIiecca EKTPOTUTHIECKON JUCCOIHAIINH U PEaKI[il HOHHOTO 0OMEHa.

Ymenue xapaxmepuzosamo:
— XUMHYECKHE AJIEMEHTHI (0T BOAOPOJa M0 KalbllMsi) Ha OCHOBE UX MoyiokeHus B [lepuoamueckoit
CHUCTEME XMMHUYECKUX DJIEMEHTOB
. . MenneneeBa 1 0COOEHHOCTEN CTPOSHUS UX aTOMOB;
— B3aMMOCBSI3b MEXK/Iy COCTAaBOM, CTPOCHHUEM U CBOMCTBAMHU HEOPTaHUYECKUX BEIIECTB;
— XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKHX BEIIECTB (OKCHUIOB, KUCIOT, OCHOBAHUH,
aM(OTEpHBIX COSMHEHUN U COJIEil).

Onpeoenenue:

— COCTaBa BEIIECTB M0 UX popMyJliaM;
— BQJICHTHOCTHU U CTENIEHU OKUCIIEHUS FJIEMEHTOB B COC/IMHEHHH;

— BUJIOB XUMHYECKOU CBSI3M B COCTUHEHUSIX;

— TUINOB KPUCTAJUNIMYECKHUX PEIIETOK TBEP/IbIX BEILIECTB;
— TMPUHAJICKHOCTH BEIIECTB K OMPEICICHHOMY KJIACCY COCTUHECHHIA;

— TUNOB XUMHYECKUX PEAKIIHI;

— BO3MOXHOCTH MPOTEKAHUSI pEaKI[Uii HOHHOTO OOMEHa.

Cocmasnenue:
— CX€eM cTpoeHMs aTOMOB nepBbIX 20 srmeMeHToB [lepnoanueckoii cucremst J1. 1. Menneneesa;



— (popmyn HEOpraHUYECKUX COETUHEHUI U3yUYEHHBIX KIACCOB; — YpaBHEHUN XUMUYECKUX PEaKUi.
besonacnoe obpawenue ¢ XAMUUECKON NOCYI0M U JTaOOPATOPHBIM 00OPYIOBAHUEM.

IIposedenue xumuyeckozo sKcnepumenma:
— MOATBEPKAAIOIIEr0 XMMUUECKHE CBOMCTBA N3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BELIECTB;
— MOJATBEPKAAOUIET0 XUMUYECKUN COCTaB HEOPraHUYECKUX COECIMHEHMUI;
— 10 TOJYYCHHIO, COOMpPAHUIO M pPACIO3HABAaHMIO Tra3000pa3HBIX BEUIECTB (KUCIOPOJA, BOIOPOAA,
YTJIEKUCIIOTO ra3a, aMMHUaKa);
— M0 ONpPEIENICHUIO XJIOPHI-, Cylb(dar-, KapOOHAT-WOHOB U MOHA aMMOHHS C MIOMOUIbIO Ka4eCTBEHHBIX
peaKkIui.

Buviuucnenue:
— MacCOBOM JJOJTM XUMUYECKOTO 3JIeMEHTa M0 PopMyJie COeAMHEHHUS,
— MacCcOBOM JI0JIM BEILIECTBA B PACTBOPE;
— Macchl OCHOBHOT'O BELIECTBA 10 U3BECTHOW MAaCCOBOM J0JI€ IPUMECE;
— 00BEMHOI JOJIM KOMIIOHEHTA ra30BOI CMECH;
— KOJIMYECTBA BEIECTBa, 00beMa MJIM MaccChl BEIIECTBA MO KOJIWYECTBY BEIIECTBA, 00bEMYy WM Macce
peareHToB WK IPOAYKTOB PEAKIIUH.
HUcnonvsosanue npuobpemeHHbIX 3HAHUU U YMEHUUl 6 NPAKMUYECKOU O0eameibHOCMU U HOBCEOHEeGHOU
JHCUBHU:
— 175t 6e30macHOro oOpalieHus ¢ BEIIeCTBAMU M MaTepHallaMd B MOBCEIHEBHOM >KM3HU U TPAaMOTHOTO
OKa3aHUs NepBON OMOIIM [IPH 0XKOTraxX KUCIOTaMU U I1EJI0YaMH;
— JUTsl OOBSICHEHUS OTIEIbHBIX (PAKTOB U MPUPOIHBIX SBICHUI;
— ISl KPUTUYIECKOH OIEHKH WH(POPMAIIMU O BEHIECTBAaX, HCIIOJIB3YEMBIX B OBITY.

B neHHOCTHO-OpUeHTAUMOHHOM cepe
Ananuz u oyenxa TOCIEICTBUN JUIsl OKpYXarollel cpeibl ObITOBOM U MPOU3BOACTBEHHOMN JESATEIILHOCTH
YelloBeKa, CBA3aHHOM C MOJIy4eHUEM U MepepabOTKOM BEIECTB.

B Tpynosoii chepe
Ilposedenue onepayuii ¢ UCHOIB30BAaHWEM HAarpeBaHUs, OTCTauBaHUs, (UILTPOBAHUS, BBHIIAPUBAHUS;
MOJTy4€HUs1, COOMpaHusl, pacCliO3HABAaHUS BEIIECTB; U3TOTOBJICHUS MOJIENIENH MOJIEKYII.

B cepe 0e3onmacHOCTH KU3HEAEATEIbHOCTH
— Cobnrooenue npaBul TEXHUKHU 0€30IIaCHOCTH NP MPOBEACHUHN XMMHUUECKOI0 AKCIIEPUMEHTA;
— oKa3anue TIepBOM MOMOIIHU [IPU 0KOTax, MOpe3ax U XUMUYECKUX TPaBMax.



m COJIAEPXKAHME KYPCA -7 kiaacc

IIponeaeBTHYeCKHUIT Kypc — 7 KJace

XUMHUs B IEHTPE €CTECTBO3HAHUS

Xumus kak 4yactb ecrectBo3HaHus. [Ipeamer xumum. EcrecTBO3HaHME — KOMILIEKC HayK O
npupone: (pusuku, xumuu, O6uonoruu u reorpaduu. IlonoxurensHOe M OTpULIATEIbHOE BO3ICHCTBHE
YeJI0BEeKa Ha IPUPOLY.
[Ipeamer xumuun. Tena u BemecTBa. CBOWCTBA BEIIECTB KAK MX MHAUBUAYAJbHbIE Npu3Haku. CBONCTBA
BEILECTB KaK OCHOBA MX MPUMEHEHHS.
Metoabl u3yuenus ecrecTBo3Hanusi. Habmonenue xak oc-
HOBHOW METOJ TO3HAaHUs OKPYXKAIOMIEr0 MUpa. YCJIOBUS TNPOBEACHUS HaOmoAeHHs. [ umoreza Kak
NPEIIONIOKEHNEe, OOBSICHSIOIEe WM HpPEICKas3bIBalollee MPOTEKaHWe HaOII0JaeMoro  SBJICHHUS.
OkcnepumenT. Jlabopatopus. CriocoObl (PUKCHpOBaHUS Pe3yIbTaTOB dKcrepuMenTa. CTpoeHHe MIaMEeHH
CBEYH.
IIpakTuyeckas padora «3HAKOMCTBO ¢ JabopaTopHbIM oOopyaoBanweM. [IpaBuiia TEXHUKH
0e301acHOCTH MpU padoTe B XUMUYECKOM KaOuHeTe (71abopaTopun ).
IIpakTuyeckas padora «HalOmronenue 3a ropsmieil cBe4ol. Y CTpoicTBO ciupToBKH. [IpaBuia paboTsI ¢
HarpeBaTeIbHBIMU MPUOOpaAMU».
IIpakTuyeckas pabora «llpuroroBnenue pacTBopa C 3aJlaHHOM MacCOBOM JOJied pPacTBOPEHHOIO
BEIIECTBA.
I[IpakTuyeckas padora «O4nCTKa MOBAPECHHOM COTN
MopenupoBanue. Mojenu Kak abCTparupoBaHHbIE KOIIMU U3Y4aeMbIX 00BEKTOB U MpoleccoB. Mojenu B
¢busuke, OMonoruu, XuMud. Mojielnn B XUMHH: MaTepuaibHbIe (MOJIETIM aTOMOB, MOJIEKYJ, KPUCTAIIOB,
anmapaToB M YCTAHOBOK) M 3HAKOBBIE (XMMHUYECKUE 3HAKH, XUMHYECKHE (DOpPMYJbl U XHUMHUYECKUE
YpaBHEHUS).
XumMHYecKasi CHMBOJIMKA. XuUMHUeckue 3Haku. Mx o0o3HaueHue, MpOHM3HOIIEHHUE M HHopMaIus,
KOTOPYIO OHH HecyT. Xummuueckue Gopmyssl. X o003HavYeHHE, TPOU3HONIICHUE U HH(DOpMAIIHSI, KOTOPYIO
oHH HecyT. HAEKCHI U KO3 PUITESHTHI.
Xumus v pusuka. YHUBePCAJIbHbIA XapakTep MOJIOKEeHHH MOJIEKYJISPHO-KUHETHYECKO TeopHH.
[TonsiTust «arom», «MoJeKyna», «uoH». Kpucramimyeckoe cocTosHHME BellecTBa. Kpucramimdeckue
pemeTku TBepAbIX BemecTs. Auddysus. bpoyHoBckoe aBUKEHNE.
Xumusa u pusnka. ArperaTHbie cOCTOSIHUS BelecTBa. [[oHsATHE 00 arperaTHOM COCTOSIHMM BEIIECTBA.
l'azoo0pasnbie, xuakue W TBepble BemiecTBa. Kpucramwinueckue W amop(HbIE TBEpIbIE BEIIECTBA.
®usnuecKkue 1 XUMHUECKHUE SIBJICHUS.
Xumusi u reorpagusi. ['eosorudyeckoe CTPOCHHE IUIAHETHI 3eMJsl: sIIpO, MaHTus, JuTochepa.
OJIEMEHTHBI COCTaB TEOJOTMYECKUX COCTABHBIX YacTed IUIaHeTbl. MuHepanbl M TOpPHBIE MOPOJBI.
MarmaTtuyeckue U 0caJiouHble (OpraHnYecKre U HEOPTaHUUECKHUE, B TOM YUCIIE U TOPIOYHE) MTOPOIBI.
Xumus u 0uoJiorusi. XUMHUYECKUN COCTAB KUBOU KJIETKU: HEOpraHMYecKHe (BoJa U MUHEPAJIbHBIE COJIH)
U oprannyeckue (0enKu, )KUpbl, YIIIeBOAbl, BATAMUHbI) BEILIECTBA.
[IpocTblie U CIOXKHBIE BEIIECTBA, UX POJIb B )KU3HEACITEIIBHOCTA OPraHU3MOB.
buonornueckass ponb Boabl B kuBOM KieTke. dortocuHTe3. Ponp xiopoduimuia B poTOcHHTE3E.
buonorndeckoe 3HaueHuWe JKUPOB, O€TKOB, AGUPHBIX Macell, YIrIEeBOJAOB M BHUTAMHUHOB JUIS
KU3ZHEACSITEIIBHOCTA OPTaHNU3MOB.
KauecTBenHble peaknum B XuMHH. [loHATHE O KayeCTBEHHBIX pEAKIMUAX KaK O peaKIusx,
BOCITPUHUMAEMBIX OPTaHOJICIITHYECKH C TTOMOIIBIO 3PEHUS, ClyXa, OOOHSHUA. AHATUTHYECKUN dPdeKT.
OrnpenenseMoe BEIIECTBO M PEAKTHUB Ha HEro. BO3MOXXHOCTb M3MEHEHHUs POJIM Ha MPOTHUBOMOJIOXKHYIO.
PacripocTtpanenue 3amaxa OJEKOJIOHA, JyXOB WJIM Je30/l0paHTa Kak mpouecc auddysuu. OOpasibl
TBEPJIbIX BEIIECTB KPUCTAIUIMYECKOTO CTPOEHUS. MOAeNIN KPUCTAIIIMYECKUX PELIETOK.
JdemoncTpauuu.Komnekius pa3HbIX TeJ W3 OJHOTO BEIIECTBA WM MaTepuaia (HampuMmep, CTeKiia —
naboparopHas mocyna). Kosutekmus pasnuyHblx Ten wid  Qororpaduil Ten U3 amOMUHUS Ui
WJUTFOCTPAINH UJIEN «CBOWCTBA — MpPHUMEHEHUE». Y4ueOHOoe 000pyA0BaHUE, UCIIONB3YEMOE TTPU U3yUYCHUH
buzuku, Ouonoruu, reorpaduu ¥ XUMUU. INeKTpodopHas MallIMHA B IeHCTBUU. [ eorpadudeckre Moaenu
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(rmoOyc, kapra). buonornueckue mMoaenu (MyJsiKH OPTaHOB M CHCTEM OPTaHOB PACTCHHM, )KHBOTHBIX U
yenoBeka). PU3NYECKUE M XMMHMUYECKHE MOJEIM aTOMOB, MOJIEKYJ BELIECTB M UX KPHUCTaUINYECKUX
pemetok. OObEeMHBIE M LIAPOCTEPKHEBBIE MOJEIH BOABI, YIJIEKHCIOTO W CEpHUCTOrO Ta3oB, METaHa.
PacnpocTtpanenue 3amaxa OJEKOJOHA, JIyXOB WM Je30A0paHTa Kak mnpouecc aupdysun. OOpasubl
TBEPABIX BEUIECTB KPUCTALNIMYECKOIO CTpOEHUsA. MoJienu KpUCTAINIMYECKUX pElIeTOK. Tpu arperatHbix
coctosiHus BoAbl. «llepenuBanue) yriekucioro ra3a B CTakaH Ha ypaBHOBELIEHHBIX Becax. Kosekuus
KPUCTAIIMYECKUX U aMOP(HBIX BElIECTB W u3aenuil u3 Hux. Kosiekuus MuHepanoB (1a3ypuT, KOPyHI,
XaIbKOMHUPHT, (QIIIOOPUT, TaiauT). Komneknust TopHbIX MOpoAa (TPaHuT, pa3iudHble (GOPMBI KaTbIUTa —
MeJl, MpaMop, U3BECTHSK). KoieKusi Toprounx UcKomnaeMbIx (HedTh, KAMEHHBIA Yroiib, CIAHIbI, TOP(]).
CriuproBast 3KCTpakiusi Xjopoduiuia W3 3€leHbIX JHCTheB. KaudecTBeHHas peakuus Ha KHCIOPO.
KauecTBeHHas peakuus Ha yriaekucibli ra3. KauecTBeHHas peakuys Ha U3BECTKOBYIO BOJY.
JlabopaTopubie onbIThbl.ONMCaHUE CBOMCTB KHUCIOPOAA, YKCYCHON KHUCIOTHI, antoMuHus. CTpoeHue
IUIAMEHHU (CBEYH, CIIUPTOBKH, CyXOro roprouero). M3rorosienue Mozeneit MoJieKyl XUMUYECKUX BEIIECTB
u3 1iactuinuHa. HabGmromenue OpOyHOBCKOTO JBMIKEHHS YAaCTUYEK YEPHOM TYIIM TOA MHUKPOCKOIIOM.
W3ydyeHue rpaHuTa C TMOMOULIBIO yBENWYHUTEIbHOro crekia. OOHapykKeHHe KUpa B CEeMEHax
NOJCOJMHEYHHKA M Trpeukoro opexa. OOHapykeHHe dS(QUPHBIX Macel B alelIbCHHOBOH KOpKe.
OO6napyxeHue kpaxmana u Oenka (KJICHKOBUHBI) B MIIEHHMYHOM Myke. I[Ipomyckanue BbIABIXaeMOIO
BO3/[yXa Yepe3 U3BECTKOBYIO BOJY.

MaremaTuka B XMMHHU

OTHOCHTe/IbHBIE ATOMHAS U MOJIeKYJIsIpHAasi Macchl. [lonsTue

00 OTHOCHTEIIbHOW aTOMHOM M MOJICKYJISIPHOM Maccax Ha OCHOBE BOJOPOAHOW eauHuIbl. HaxoxneHnue
OTHOCHUTEIIbHOI aTOMHOI Macchl XUMUYeCKHX 31eMeHToB no tabmuue [[. . MenaeneeBa. Haxoxnenue
OTHOCHUTEIIEHOW MOJIEKYJISIPHOM Macchl 1Mo (opmylie BeIecTBa KaK CyMMBI OTHOCHUTEIBHBIX ATOMHBIX
Macc, COCTABJISIFOLIMX BEIIECTBO XUMUYECKHUX JIEMEHTOB.

MaccoBasi 10J11 XMMHYECKOro 3JeMeHTa B CJOKHOM BemectBe. [loHsTe o MaccoBoil joie
XUMHYECKOro 3jeMeHTa (W) B CIOXHOM BEIIecTBE U ee pacyeT mo (opmyse BemiectBa. HaxoxaeHue
(opMyIIBI BeleCTBa MO 3HAYCHUSM MACCOBBIX JIOJIEH 00pa3yoNuX ero 3JIeMEHTOB.

Yucrele BemecTsa U cMmecH. [loHsaTre 0 yMcTOM BeliecTBe

u 0 cmecu. Cmecu ra3oo0pa3Hbie (BO3oyX, IPHUPOTHBIN Ta3), )KuAKKe (HeTh) M TBepAbie (TOpHBIE TOPOIHI,
kynuHapHble cmecu 1 CMC). Cmecu TOMOTE€HHBIE U TE€TepOTeHHBIE.

O0bemHasi 710/11 KOMIIOHEHTa ra3oBoii cmecu. [loHartue 06 oObeMHOMN 1oy (¢p) KOMIIOHEHTa Tra30BOil
cmecu. CocrtaB BO3JIyXa M MNpUpPOJHOro rasza. Pacyer o0bemMa KOMIIOHEHTa Ta30BOW CMecH IO €ro
00BEMHOM J10J1€ U HA0OOPOT.

MaccoBas 10151 Beuiecrsa B pacrsope. [lonarue o MmaccoBoit

noJie BemecTBa (W) B pacTBope. PacTBopuTenb U pacTBOpEHHOE BeliecTBO. PacueT Macchl pacTBOPEHHOTO
BElIECTBA II0 Macce pacTBOpa M MacCOBOM JI0JIE PAacTBOPEHHOIO BEUIECTBA U JPYTHE pacyeThl ¢
WCTIOJIb30BAHUEM ITUX MOHSITUH.

IIpakTnyeckas padora «lIpuroroBnenne pactBopa ¢ 3aJaHHOW MAacCOBOM JOJE€H pPacTBOPEHHOTO
BEIIECTBAY.

MaccoBas n0J1s npumecei. [IoHsTHE 0 YMCTOM BELIECTBE U

npuMmecu. MaccoBas nonst npumecu (W) B oOpaslie ucxonHoro BemiectBa. OcHoBHOe BemiecTBo. Pacuer
Maccbl OCHOBHOI'O BELIECTBA II0 Macce BEIIECTBA, COACPIKAIIEIO OINPEACIECHHYI0 MAacCOBYIO [OJIO
pUMecei, U Ipyrue pacuyeThbl ¢ UCIOJIb30BAHUEM ITHX MOHATUH.

JemoHcTpanuu. MuHepanbl KynpuT U TeHOpHUT. Koekuy pa3anyHbIX BUJIOB Mpamopa U U31einui (Win
WJUTFOCTpAINK u3aenuii) u3 Hero. CMech peUYHOTO U CaxapHOTo Mecka U ux pazaenenue. Komnekmus HehTH
u HedrenpoaykToB. Komnekmus ObITOBBIX cMecel (KynuHapHbIX cMmeceil, CMC, mamnyHel, HalmuTKOB U
np.). Jwuarpamma oOveMHOro cocraBa Bo3ayxa. J(uarpaMma 0OBEMHOTO cocTaBa MPHUPOAHOIO rasa.
OO0pa31pl BEIIECTB U MAaTEpHAIIOB, COJIEPKAIUX ONPEIEICHHYIO JIOII0 PUMeCceH.

JlabopaTopHble onbIThl. M3ydueHune coctaBa OBITOBBIX KYJIHWHAapHBIX M XO3MMCTBEHHBIX CMecedl o
THKeTKaM. M3ydyeHue cocraBa HEKOTOPBIX OBITOBBIX M (papMalleBTUYECKHX IPENnaparoB, COAEPIKALINX
OTIpeIeNIEHHYIO JI0JII0 IPUMECEH M0 X ITHUKETKAM.



SAByeHus, NpouCXosIMe C BeleCTBaMHU
Pasnenenue cmeceil. IloHATHE O pasneneHuUM cMecel M OYMCTKE BewlecTB. Hekoropble mpocreniue
crocoObl pa3liesIeHUus] CMeceil: IpoceMBaHUE, pa3/eleHue CMeceil IOpOIIKOB JKejle3a U Cepbl,
OTCTaMBaHUE, IEKaHTALKs, IEHTPU(YTUpPOBaHHUE, Pa3/IeIEHUE C TIOMOIIBIO ICTUTEIBHON BOPOHKH.
®uabrpoBanue. OuabTpoBaHue B 1a00paTOpUHU, OBITY U Ha
npousBocTse. [lonarue o ¢punpTpare.
Ancopoumsi. Ilonstue 00 aacopOmuu U ancopOeHTax. AKTHBUPOBAHHBIA YIrojib Kak BaKHEHIIHMI
a/ICOpOCHT, €ro UCTOJIb30BaHUE B OBITY, Ha MPOM3BOJICTBE U B BOCHHOM JIelie. Y CTPOICTBO MPOTHUBOrasa.
Juctmiiauus. JUcTHuanus Kak MpoLece BbIACICHUS BEIECTBA U3 KUAKOW cMecH. [JucTrmimmpoBaHHas
BOJIa ¥ 00JaCTH €€ MPUMEHEHHUS.
Kpucranausanmsa wim BbinapuBanue. Kpuctaiumsauus W BblIapuBaHue B J1abopaTopuu
(kpuctayumszaropel ¥ ¢GaphopoBble UYAIKK Ui BbIIapuBaHus) u mnpupoxae. Ileperonka HedTH.
HedrenpoaykTel. @pakiimoHHas IEPErOHKA KHUJKOTO BO3yXa.

IIpakTnyeckas padora «OunucTka MIOBapEeHHOMN COINY.
Xumuyeckue peakuuu. [TousaTre 0 XUMHUYECKON peakuy KaK MPOLECCe IPEBPAICHNs OJHUX BEILECTB B
Japyrue. Y cioBus TEUEHUS U IPEKPALICHUS] XUMUYECKUX PEAKIIUM.
IIpu3naku XxuMu4YecKux peakuuil. lIpu3Haky XMMHYECKUX peakUUi: W3MEHEHHE 1BETa, BBINAJCHHE
0Cajika, paCTBOPEHUE MOJyYEHHOI'O OCa/IKa, BBICIICHUE rasa.
Jdemoncrpanun. IIpocenBanne cMecu MykKH M caxapHOro mecka. PaszneneHue cmecu NOpOIIKOB CEPhl U
xeiesa. Paznenenne cMecu MOPOIIKOB cephl U Necka. Pa3aenenue cMecu BOJbl M PaCTUTEIBLHOTO Maciia C
HOMOILBIO AeIUTeNbHON BOpoHKU. LlenTpudyrupoBanue. dunbrpoBanue. Komneknus pecnupaTopHbIX
MacoK M MapJIeBBIX IOBS30K. AJICOPOLMOHHBIE CBOWCTBA aKTUBHUPOBAHHOTO yriisi. CHIIMKareiab U €ro
OpUMeHeHHe B ObITy U Jerkol mnpomsblinuieHHocTd. IlpotnBoras u ero yctpoiictBo. Ilomydenue
JUCTUIITMPOBAHHOW BOJIbI C TOMOIIBIO JJAOOPATOPHOM YCTaHOBKHU JUIsl IEPErOHKU JKUIKOCTe. Pa3nenenue
cMecH [epMaHraHata W JuXpoMaTta Kaiaus crnocodboM kpuctaumzauuu. Komnekuusa «Hedpts u
HePTENPOAYKTb». B3auMoneiicTBHe TMOpPOIIKOB jKeje3a M cepbl Npu HarpeBaHuu. llomydenue
YIJIEKHUCIIOro ra3a B3auMOJICHCTBHEM MpaMopa ¢ KUCIOTOH 1 00Hapy’KeHHE ero ¢ MOMOILIbI0 H3BECTKOBOM
Bozbl. Karanutuueckoe pasiioKeHHE IEPOKCHAA BOJAOpoJAa (KaTaau3aTop — JUOKCHJl MapraHua).
DepMEHTaTUBHOE Pa3I0KEHUE MEPOKCUAA BOJOPOA C MOMOIIBIO KaTana3bl. KHCIOTHBIN OrHETYIINTEb,
€ro YCTPOWCTBO M NPHHUMI JeHCTBHA. Peaknus HEWTpaidw3alMyd OKpalIeHHOTO (eHOoIPTaIeHHOM
pacTBOpa IIeJI04d KUCIOTON. B3aumoneicTBue pacTBopa epMaHranara i Iuxpomara Kajaus ¢ pacCTBOPOM
cynbpura Hatpus. [lomydyenue ocaaka rugpokcuna meau (I1I) wim ruapoxcuaa sxenesa (III) peakumeit
oOMmeHa. PacTBopeHME MOTyuYeHHBIX 0Ca/IKOB THAPOKCUIIOB METAIJIOB KUCIOTOM. [loydenune yriekucioro
ra3a B3auMO/IEHCTBHEM pacTBOpa KapOOHATa HaTpUsl C KUCIOTOM.
JlaGopaTopHble onbIThI. Pa3sienenue cMecu cyxoro MOJIOKa M pedHoro necka. M3rorosienue GpuibTpa u3
¢unbTpoBaIbHON Oymaru wiM OyMakHOM canderku. M3rotoBieHne MapieBbIX MOBA30K KaK CpeICTBa
VHAVBUIYAJIIBHOM 3aIMTHI B IEPUOJ AIIUAEMHUH Ipua. M3yuenue coctaBa M IPUMEHEHUS! CHHTETUYECKUX
MOIOIIMX CPEJCTB, COAECPIKAIIUX SH3UMBI. V3yueHue ycTpoicTBa 3aKUTaIKU U €€ IIJIaMEeHH.

Paccka3sbl 1o XuMun
Paccka3pl 00 y4eHbIX. Bplnaromumecss pycCKHE Y4YEHBIE-XMMUKH: JKH3Hb M JeArenbHocTs M. B.
Jlomonocoga, JI. U. Menneneesa, A. M. bytneposga.
Pacckaspl 00 31eMeHTax M BemiecTBax. MeTauisl: alrOMUHUI, Kene3o, 30i10To. Hemeramnsl: azor,
Bozopoa. Bona. Xnopun natpus. KapOonat xambius.
Paccka3sl 0 peaknusix. @otocunres. I'openne. Kopposus meramios.
IIpakTuyeckas padora (1oMalIHUN SKCIIEpUMEHT) «BripallinBanue KpUCTAIIIOB COJIN.
IIpakTyeckas padora (noMamHuN SKcriepuMenT) «Kopposust MeTamioBy.

Ilponedesmuueckuit Kypc 7 Knacca cocmoum u3 uemoipex 4acmei — mem.
[lepBas Tema kKypca — «XUMHS B IIEHTPE €CTECTBO3HAHU» — IMO3BOJIAET AKTYaJIU3UPOBATH XUMUYECKUE
3HAHMS YYallluXcsl, IOJy4YeHHbIE Ha YpOKaX MPUPOAOBENEHUS, OMOIOrUH, reorpa@uu, GU3NKU U APYTUX
Hayk o mnpupoze. IlapannenbHo NPOBOAMTCS MBICHb 00 MHTETPUPYIONIEH pOTM XHMHUU B CHCTEME
€CTECTBEHHbIX HayK, 3HAUMMOCTH 3TOTO MPEeMETa JUIsl YCIEIIHOTO OCBOSHUSI CMEKHBIX AUCUMILINH. Takas



MEXIpEeAMETHAas WHTErpalus CrocoOCTBYeT (OPMUPOBAHUIO EAMHOM €CTECTBEHHO-HAYYHOM KapTHUHBI
MHpa YK€ Ha Ha4aJIbHOM 3Tarle U3y4eHus XUMUU.

B 7 knacce paccmMaTpuBarOTCs TaKME METOJbl IIO3HAHMS €CTECTBEHHOIO MHpA, KaK SKCIEPHUMEHT,
HaOII0/IeHUE, U3MEPEHUE, ONTUCaHNE, MOJICTTUPOBAHUE, TUTIOTE3a, BEIBO/I.

s oTpaboOTKU MPAKTUYECKUX YMEHUN U HaBBIKOB OTOOpAHBI HECTIOKHBIE U MICUXOJOTHYECKH JOCTYIIHbBIE
JUTSl CEMUKJIACCHUKOB J1a0OpaTOpHBIE M MpaKTHYeCKHue pabOThl, KOTOPHIE 3HAKOMBI UM IO HAYAIBHOMY
KypCy €CTECTBO3HAaHUsA M MO JPYTUM €CTECTBEHHBIM JHCLUUIUIMHAM: 3HAKOMCTBO C HECIIOXXHBIM
1ab0paToOpHEIM  00OpyHOBaHUEM (YCTPOHCTBO (PU3MYECKOrO INTATHBA, HArpeBaTeIbHBIX MPHUOOPOB,
3JIEMEHTAPHOW XMMHUYECKOW MOCYy/bl, KOTOPYIO OHM MPUMEHSUIM Ha Oojiee paHHHMX dSTamax oO0y4yeHus),
MPOBEJICHUE MPOCTEHIINX Omnepanuii oOpalieHus ¢ TaKuM 000py0BaHUEM M XMMHUYECKHUMH BEIICCTBAMH.
CemMukiiaccCHUKHA 00y4daroTcs mpuemMaMm (pukcauu pe3ysibTaToB HAOMIOACHUS U WX aHaiau3a. DTOW Lenu
CIIOCOOCTBYET MPEAYCMOTPEHHBIA B Kypce AOMAITHUN XUMHUYECKUN 3KCTIEPUMEHT, KOTOPBIA MOTHOCTHIO
COOTBETCTBYET TPEOOBAHUAM TEXHUKU 0€30MaCHOCTH IMPHU €ro BBHINOJIHEHUU U 00ECIIeUrBaET yIICAUINE U3
MPAKTUKK OOYUYCHHS] XUMHH DKCIIEPUMEHTAIbHBIE PAOOThI «JIOHTOTYACHATBLHOTOY (IIPOOJIKUTEIHLHOTO TIO
BpeMeHH) Xapakrepa («BplpamiuBanue kpuctamioBy, «Habmaoaenue 3a Koppo3uei METallioBy).

Bropas Tema kypca — «MaremMaTruka B XUMHI» — MO3BOJISIET OTPabOTaTh pacyeTHHIC YMCHHS U HABBIKH,
CTOJIb HEOOXOTUMBIC MPHU PEIICHUH XMMHYECKUX 3a7ad U JUIsl KOTOPBIX KaTacTpodUUecKH HE XBaTaer
BpEMEHH B OCHOBHOH IIIKOJIE, U B MEPBYIO OYEpEeIb 3a7a4 HAa HAXOXKJICHHE YacTH OT LIeJoro (MaccoBOM
JIONIU DJIEMEHTA B CJIIOHOM BEIIECTBE, MACCOBOM M OOBEMHOI O KOMIIOHEHTOB CMECH, B TOM YHCIIe U
JIOJIA TIpUMeEcei).

Tperbst TeMa — «SIBIeHUsA, NPOUCXOIAIIME C BEIIECTBAMU» — AKTYAIU3UPYET CBEACHUS yYalluXcs IO
JIPYTUM TpeaMeTaMm O (U3MUYECKUX U XUMHYECKUX SIBICHHUSX, TOTOBUT UX K HM3YUYECHHIO XHMHUYECKOTO
npoiecca B 8—9 kiaccax.

UYerBeptas Tema — «Pacckas3pl Mo XuMUM» — MpU3BaHA MOKa3aTh SPKUE, 3aHUMATEIIbHbBIE, YMOIIMOHATIEHO
HACBILICHHBIE SMU30/bl CTAHOBICHUS M Pa3BUTHS XMMHU: JTIOABI O BEIMKUX PYCCKUX XHUMHKaxX, 00
OTJIENbHBIX XUMUYECKUX BEIIECTBAX M HEKOTOPHIX XMMHUYECKHX peaknusax. Llenernonaranue 3Toil riiaBsl
COCTOMUT B (JOPMHUPOBAHUU MOTHUBALIMU K U3YUCHUIO XUMUU B JaJbHEHIIIEM.

BpeMs Ha MTOATOTOBKY K HEH.
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TemaTnuyeckoe MIIAHUPOBAHUE 7 KJacc

Ne Tema ypoka OcHOBHOE coiep:KaHNe YPOKa OcHOBHbIE BUAbI | [lomanHee 3aganune Jarta

ypoka AeATeJbHOCTH NpOBe/IeHUs!

00y4arIMXCs (Ha
YPOBHeE YueOHbIX
el CTBUII)

Tema 1. Xumus B neHTpe ecrecrBosHanus (11 u)

1. Xumus KaK yacth | EcrectBo3Hanne —  komuieke | MaTerpupoBats wactheie | [lap.l1, coctaBute mpoctoit | 04.09.2023r.
€CTECTBO3HAHUA. [Ipenmer | Hayk o mpupoje: GU3MUKK, XUMHH, | IPEeAMETHbIE 3HaHMS B | IUIaH naparpada.
XUMUHU. OHoIOTHH u reorpaduu. | CUCTEMY 3HaHUI 0

[TonoxxurenapHOE U | €CTECTBEHHOM MUpE.
OTPHULIATEIILHOE Bo3zeiicTBue | OOBACHATh  JUAIEKTUKY
YeloBeKa Ha MPUPOY. B3aMMOOTHOIICHHIA
IIpeamer  xumuu.  Tema  u | yenoBeka W IPUPOABL,
BemiecTBa. CBOMCTBA BEIIECTB KaK | UJUTIOCTPUPOBATH ee
X WHIUBUAyAIbHBIC TPHU3HAKHU. | IPAMEPAMHU.
CBoiicTBa BeLIECTB KaK OCHOBA UX | XapaKTepu30BaTh
MIPUMEHEHHUS. peaMeT XUMHUU.
JleMoOHCTpannu. Komnexkuus | Paznuuath Tena u
Pa3HbIX TeJl U3 OJHOIO BEIIECTBA | BEILECTBA.
WM Matepuana (Hampumep, U3 | XapaKTepH30BaTh
CTeKJIa — JJabopaTopHasi MOCy/1a). | CBOMCTBA BEIIECTB Kak
Konnexknust pasnuyHbIX Teld WIH | UX WHIUBUIyaTbHBIE
dbotorpaduii Ten U3 aTOMHUHHUS | IPU3HAKHU.
s WITIOCTpaluu ujaen | YcraHaBIMBaTh
«CBOICTBAa — NMPUMEHEHUEY. NPUYHHHO-CJIC/ICTBEHHBIE
JlaGopaTtopubie  ombIThl. 1. | cBsI3M MEXTY
Ommcanne CBOMCTBAMH BEMIECTB U
CBOWCTB KHCJOPOAA, YKCYCHOH | obmacTsaMu ux
KHCIIOTHI, npuMeHeHuss. ONUCHIBATh
ATIOMUHUS. CBOMCTBa HEKOTOPBIX
BEIIECTB o

ONPEACIEHHOMY IUIaHYy C
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TIOMOIIIBIO PYCCKOTO
(poaHOTrO) SI3bIKA.

Metonasl
€CTECTBO3HAHUSL.

HU3YyUYCHUA

HaOmronenune KakK OCHOBHOH
METOJ TIO3HAHUS OKPY’>KAIOLIETO
Mupa.  YcClOBUS ~ TPOBEIEHUs
Habmonenusi.  [wmmoresa  kak
MPENIoIOKEeHHEe, OOBsICHSIOIIEe
W IpeCKa3bIBaoIIee
MpOTEKaHue Ha0II0/1aeMOT0
SIBJICHUS. DKCHEPUMEHT.
JlabopaTopus. DKCIEPUMEHT
nabopaTopHBIE W JIOMAITHUH.
Cnioco0bl (bUKCUPOBAHUS
pe3yIbTaToOB HKCIIEPUMEHTA.
CtpoeHue 1IaMeHu CBEe4YH, CyXOro
TOpIOYEro, CIUPTOBKH.

YuyebHoe o0opyoBaHue,
UCIIOJIb3YyEMOE TPU  U3YYCHHU
¢buszuku, Ouonoruu, reorpaguu u
XUMHUH.

JleMoHCTpannu. VYuebHoe
o0opyI0BaHKE, HCIOIB3yEeMOe
npu U3YYCHHUH ¢buzukw,
ouosorum, reorpapun = u
XUMHH.

JlaGopaTopHble  ombITBI. 2.
Crpoenne  mnameHu  (cBeud,
CIUPTOBKHU, CYXOTO TOPIOYETO.

XapakTepu30BaTh
OCHOBHBIE METO/IbI
U3y4YCHUS
€CTECTBO3HAHUS:
HaOII0IeHNE, THUIIOTE3Y,
HKCIIEPUMEHT.
[Ipennarate  crnocoObI
buKcupoBanus
pE3yJIBTaToB
HKCIIEPUMEHTA.
HaOnronare 3a
TOPEHHEM CBEYH U
u3yyarb CTpOEHHE
TUTaMEHH.
dopmynupoBaTh NpaBHiIa
ONTUMAIIEHOTO
HarpeBaHus c
UCTIOJIb30BaHUEM
IUTaMEHH.
Cobmronath
TEXHUKH  0€30MacHOCTH
npu pabote C
HarpeBaTebHbIMU
npubopamu.

IpaBuIIa

ITap.2,

IoAroToBKa

K

npakTuiyecko pabore Nel.

Hapucoatp

3HaKH,

obo3Havaromue mnpasuina Th

npu
XUMHYECKHX OIIBITOB.

BBIINIOJTHCHHUH

11.09.2023r.

[Ipaktuyeckas pabGora Ne 1
«3HAKOMCTBO C J1a00paTOPHBIM
000pyI0BaHUEM. [IpaBua
TEXHUKH O€30MacHOCTH TpHU
pabote B XUMHUYECKOM
kaOuHeTte (JabopaTopun)».

[IpaBuna TexHuUKH O€30MACHOCTU
npu pabore B XUMHYECKOM
KaOuHeTe (maboparopun).
JlabopaTopHoe o0opyIoBaHUE:
yCTPOMCTBO, HA3HAYCHHE, IPUEMBI
oOpareHusl.

IloaroroBurnscs

npakTu4eckoi padore Ne2.

Hamnmcars OTYET
MIPaKTUYEeCKO padoTe.

1o

18.09.2023r.
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[Ipaktnueckass pabora Ne 2 | HaGmonenue, YCTPOUCTBO ITonroroBka mokmamoB 1o | 25.09.2023r.
«Habmonenne 3a  ropAmiel | CHUPTOBKU M MpaBHiia OOpaIeHUs TeMam: «3 HUCTOpUHU
CBEUOH. VYCTpoicTBO | ¢ HarpeBaTeIbHBIMU IPHOOPAMH. U300peTeHust 3IeKTPOPOPHOI
cnuptoBku. [TpaBuiia paboTs ¢ MAaIIVHBI», «Hcropus
HarpeBaTelbHbIMU HOSABIICHUS III00yCca».
npubdopamm». Hanucats OTYeT o
IpakTU4ecKoil pabdore.

MopenupoBaHnue. Mopnenn kak aOctparupoBanHbie | OOBsicHATE, uTOo Takoe | [lap.3, Beryunth cumBosbl ¢ | 02.10.2023r.

KOIIMM U3y4aeMbIX OOBEKTOB M | MOJEINb. Ha3BaHMsAIMH 10 XHMHYECKUX

nporieccoB. Monenn B Qusuke. | Knaccuduuumponats anementoB (H, C, N, O, Na,

DnexkrpodopHas MamMHa  Kak | Mojenu Ha marepuanbhbie | Mg, Al, Si, P, S)

abcTparupoBaHHas MOJIEINTb | U 3HAKOBBIE.

MOJIHUH. [TpuBOANTH pUMEpBI

Mopenn B OMOJIOTUH. | pa3IUYHbIX THIIOB

buonoruueckue MysspKu. MoJiesIel, HCIIOJIb3YEeMbIX

Mogenu B XUMHUH: MaTepUalIbHbIC | IPH U3YYCHUN PA3ITHIHBIX

(Momenu  aToMOB,  MOJIEKYJ], | €CTECTBEHHOHAYYHBIX

KpPHUCTAJIIOB, anmaparoB U | IPEMETOB.

YCTaHOBOK) U 3HAaKOBBIE

(XuMHUYECKUE 3HAKH, XUMUYECKHE

bopmybl u XUMHYECKHE

ypaBHEHHUS). JleMOHCTpanuu.

OnexkrpodopHas  MammHA B

JEUCTBHH. I'eorpagpuueckue

MOJIETHN (rnodyc, KapTa).

buonoruueckue mMoznenu (MyJskH

OPraHOB W CHCTEM OpraHoB

pacTeHuil, KHUBOTHBIX U

YEJIOBEKA). duznueckue u

XMMHUYECKHE MOJIEId  aTOMOB,

MOJIEKYJT ~ BemleCTB M HX

KPUCTAJNTMYECKUX PEIIETOK.
XHUMHYECKasi CUMBOJINKA. XuMuueckne 3HAKH. Ux | IlepeBoauts Ha3Banus | [lap.4.  omamnuuit  omsit | 09.10.2023r.

0003HaUYeHHE, MPOU3HOIIEHWE U | XMMHYECKHUX 3JIeMeHTOB B | «M3roToBnenue Mozeen

uHbopMalKs,  KOTOPYIO  OHH | CHMBOJIBHYIO CHCTEMY | MOJIEKYJI BEIIECTB u3
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HECYT.
XHUMHUYECKHE
o0o03HayeHHe,

¢dopmynsl. Ux
MPOU3ZHOIICHUE H
uHpopManusi,  KOTOPYO  OHH
HECYT. Muanexcel u
KO3 PHUIIUEHTHI.
demoncTpanuu. OObeMHBIE U
IapOCTEP>KHEBBIE MOJENIA BOJIBI,
YTJIEKUCIIOTO U CEPHUCTOTO T'a30B,
MeETaHa.

JlaGopaTtopHble  ombITHL. 3.
Nsrorosnenue moneie MOJEKyJ
XUMHYECKUX BCIICCTB us3
IUTACTUJIMHA

3HAKOB U HA00OPOT.
Xapakrepus3oBaTh
XUMHYECKHEe  (opMyJIbl
KaK 3HAaKOBbIE MOJIEIH
cocTraBa XUMUYECKUX
BEIIIECTB.

Paznuuath UMHIEKCHl WU
KO3 (P PHUIIUEHTHI.
Coo0mars ¢ MOMOIIBIO
PYCCKOro A3bIKA
UHPOPMALIMIO, KOTOPYIO
HECEeT XMMUYECKHH S3BIK:
3HaKU U POPMYJIBI.
MonenupoBaTbh MOJIEKYJIbI
XHUMHYECKHX BEIIECTB.

IJ1aCTUIIMHA .
CHMBOJIbI n

JJIEMEHTOB
(FeAuKCaCuHgPbAgCICrzn)

Beryunts
Ha3BaHUs

Xumust u
YHuBepcanpHbIi
MOJIOKEHUI
MOJIEKYJISIPHOKMHETHYECKOM
TEOPHH.

¢dusuka.
XapakTep

[TonsTus
«UOH».
Kpucramnmaeckoe COCTOSIHHE
BEIIECTBA. Kpucramiueckue
pelIeTKH  TBEPABIX  BELIECTB.
Huddysus. bpoyHoBckoe
JBUKEHHUE.
JdemoncTpanuu.
Pacnpoctpanenue
OJIEKOJIOHA,
J€30JJ0paHTa

g dy3un.

«aToM», «MOJIEKYJIay,

3armaxa
IyXOB WIN

KaK npoiiecc
OOpa3zupl  TBEPABIX
BEILIECTB KPHCTAJUINYECKOTO
CTPOCHHUS. Monaenu
KPHCTAJUIMYECKUX PEIICTOK.
JlabopaTopHble  ombIThbl. 4.
Habmonenue OpOYHOBCKOTO
JBWDKCHUS ~ YaCTHYCK  YePHOM
TYIIH 110]] MUKPOCKOIIOM.

OOBACHATH, 4YTO TaKoe
aTOM, MOJICKYJIa, HOH.
XapakTeprus3oBaTh
KPUCTANTNIECKOEC
COCTOSIHWE BEIIECTB U
KPUCTAILTTUYECKHE
PEIIEeTKH.
ApryMeHTHpOBATh
peaTbHOCTD MOJIEKYJT
apneHusaMu auddysuu u
OpOYHOBCKOTO JIBHKEHUSI.
MopaenupoBaTh
OpOYHOBCKOE ABMXEHUE U
OTIMCHIBATH 3Ty MOJIEIb.

[Tap.5 umrars,

JloManiHue OnbITHI:
«Inddysus caxapa B Boze»
Huddyszus nepMaHraHara
KaJIHs B )KeJIaTHHE»

16.10.2023r.

Xumus U pusnka. ArperaTHole

[Tonsitue 00 arperaTHoM

XapakTepu30oBaTh

[Tap.6 unraTs,

23.10.2023r.
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COCTOSIHUSI BEIIECTBA. COCTOSTHUH BellecTBa. | razoo0pasHble, xkuakue u | [lonroroBka KpaTKuX
I"azoo6pasnsie, KUJKHE U | TBEp/bI€ BEIIECTBA. cooOImeHnit 0 MUHEepamax.
TBEpAbIC BellecTBa. | Paznuyars 3anmanwue 8 (c.41).
Kpucranmuueckue u amMopdHBIC | KPUCTANIMYECKUE u
TBepAble BemecTBa. dusmueckue | amopdHbie TBEpAbIe
u XUMUYECKUE SIBIICHUS. | BEIIECTBA; (DM3HUECKUE H
JemoncTpanum. Tpy arperaTHbIX | XUMUYECKHUE SIBICHUS.
coctosiHus BoAsbl. «IlepenuBanue» | YcTraHaBiIuBaTh
YIJEKUCIIOrO0 ra3a B CTakaH Ha | B3aMMOCBSI3U MEXITY
YPaBHOBELIECHHBIX Becax. | MepexoJaMH arperaTHbIxX
Koitekupst KpUCTaUIMYECKUX U | COCTOSIHUM OZHOTO
aMOp(HBIX BELIECTB U U3JIEIHI U3 | BELIECTBA.
HUX. HaOmromate XuMHYECKUHA
HKCIIEPUMEHT, OIHUCHIBATH
€ro W JelaTh BBIBOJBI HA
€ro OCHOBE.
Xumus u reorpadus. ['eonmornueckoe CTpoeHHE | XapaKTepru30BaTh [Tap.7. uyuraTh 13.11.2023r.
MJIaHeThl 3eMJIsi: SApO, MAaHTHsA, | TeoJIorudyeckoe cTpoenue | Haittu B CKa3Kax

mutocepa. DIEMEHTHBIN COCTaB
TEOJIOTUYECKUX COCTaBHBIX YacTen
TUTAHETHI.

MuHepansl U TOpPHBIE TOPOIBI.
Marmatuyeckue W OCaJIOUYHbIE
(opranuveckue u
HEOpPraHW4YecKne, B TOM YHUCIIE U
TOpIOYHE) TOPO/IBI.

JdemoHcTpaumnu. Komneknus
MUHEpaJIoB  (JTa3ypuT, KOPYHI,
XaJIbKOIIUPUT, (DIFOOPUT, TaJUT).
Komnexmus TOPHBIX  IIOpPOJ
(rpanut,  paznuuHble  (QOpPMBI
KaJgbllUTa — MeJ, Mpamop,

n3BecTHSK). Komeknust roprounx
UCKOMaeMbIX (He(QTb, KaMEHHBIH
YIoJib, CJAaHIbL, TOPD).

IUTAHETHI 3eMJISL.
Pasnuuare MuHEpamel U
TOpHBIE MIOPOJBL;
MarMaTU4ecKHe "
0CaJI0YHBIE ITIOPOJIBI.
N3yuaTe cocTraB TOpHOHI
OpOAsl  C  IOMOILBIO
ONTUYECKUX MTPHOOPOB.

I1.II.baxxenosa «MaiaxuroBas

mkaryikay u «KameHHblit
LBETOK» ONMCaHHE
MHHEPAJIOB.

15




JlaGopaTopHble  ONBITHI. 5.
N3yueHne rpaHuTa C IOMOIIBIO
YBEIMUYUTEIBHOIO CTEKIIA.

10. XuMmus v OHOJIOTHS. XUMHUYECKUH ~ COCTaB  KUBOM | YcTaHaBIUBAaTh [Tap.8 unraTh 20.11.2023r.
KJIETKU: HeopraHudeckue (BoJa U | MEXKIpeIMeTHble CBsi3U | JIOMalIHuii onbIT
MHHEPAIbHBIE COJIN) u | Mexay Ouonorumedt u | «B3aumogeiictBue
opranuuyeckue (OeNKH, JKUPBI, | XUMHEH  Ha  OCHOBE | aCKOPOMHOBOM KHCJIOTHI C
yIJIEBO/bI, BUTAMHUHBI) BEIECTBA. | XAMHUYECKOTO  COCTaBa | HOAOM (ompenenenue
[IpocTeie U CNOKHBIE BEIIECTBA, | KJIETKH. ButamuHa C B pa3IMYHBIX
uX poib B Jku3HenesrenbHocTH | KnmaccuduuumposaTsh COKax).

OpraHHU3MOB. buonoruueckas | BemectBa  KJIETKH U
POJIb BOABI B )KUBOU KJIETKE. ONHKCBHIBATh HUX pOJb B
dotocunTe3. Posb xmopoduiia B | HEH.
¢dorocunTese. XapakTepHu30BaTh
buonoruyeckoe 3HaueHUE KUPOB, | OMOIOTUYECKYIO poib
OCIKOB, 3(UPHBIX Mace, | BOJBI.
yIAeBOJOB U BUTaMUHOB i | OnuchIBaTh SIBJICHUE
KHU3HEIESATEIIbHOCTH OpPraHu3MoB. | (oToCHHTE3a U
JleMOHCTpanuu. CrnupToBas | pacKpbIBaTh poib
OKCTpakuus  xyopodmwuia U3 | xuopopmwuia B ITOM
3€JIeHBIX JUCTBEB. | IPOLECCE.
JlaGopaTtopubie  ombIThl. 6. | XapakTepu3oBarb
OOHapyXeHue >XUpa B ceMeHaX | OMOJOrMYecKylo  poiib
MOJICOTHEYHNKA W TPEIKOrO | BAKHEHWIITNX KJIaCCOB
opexa. 7. OOHapyxeHue 3(pup- | OpraHUu4ecKUx
HBIX Macell B aleJbCMHOBOM | COeTUHEHUIH Ui
KOpOUKE. 8. OO6HapyxeHue | )KU3HEAEATEITbHOCTH
Kpaxmaiia 1 Oenka OpPIraHU3MOB.
(K7IEeHKOBHHBI) B TIIEHUYHOHN | DKCIIEPUMEHTAIHLHO
MYKe. JIOKa3bIBaTh HAJIMYME TeX
WIA WHBIX OPTaHUYECKUX
COCIMHEHUN B
PACTUTEILHBIX KJIETKaX.
11. KauectBennsie [Tonstue 0 KadecTBeHHBIX | OOBsACHATh, uTO Takoe | [lap.9 20.11.2023r.

PCaKIIMU B XUMUHU

pCaKkuiax KakK 0 pPCaKIuAXx,

KauCCTBCHHBIC PCAKINUUN

JlomantHuii oneIT
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BOCITPUHUMAEMbIX

OPraHOJICIITUYECKH C TOMOIIBIO
3peHus, ciyxa, OOOHSTHHSI.
AHanUTHYeCKHiA a¢dekr.
OmpenensieMoe  BEIIECTBO |

peakTuB Ha HEro. Bo3MOXHOCTH
W3MEHEHUs ux posn Ha
MIPOTUBOIIOJI0KHYIO.
Jemoncrpaunu. KauecTBeHHas
peakuus Ha KHCIJIOPOJL.
KauectBennas peakuus Ha
yraekucibslii ra3. KauectBenHas
peakuus Ha U3BECTKOBYIO BOJY.
JlaGopaTopHble ONBITHI.

9. Ilpomyckanue BBIABIXaEMOTO

u aHATUTHYCCKUN
s dekr. Paznmuuath
ompenesieMoe BEIIEeCTBO
U PEaKTHUB Ha HETO.
[IpoBOaUTH
KAUeCTBCHHYIO PEaKIIHIO
Ha yTJIEKHUCIIBIN Ta3.
OnuceiBaTh
KAYeCTBCHHYIO DPEAKIIHIO
Ha KHCIIOPOJI.

«O0HapyxeHHe Kpaxmajia B

OpOAYKTaX MUTAHUS).

BO3JyXa uepe3 M3BECTKOBYIO
BOJLY.
Tema 2. MaTtematuka B xumuu (9 u)
12. OtHocutenbHble atomHas o | [lonsatue 00  oTHOocutenbHO# | OObACHATH, dYTto Takoe | [Iap.10 unuTaTs. 27.11.2023r.
MOJICKYJISpHAsI MAacCHI. aTOMHOHW M MOJICKYJISIPHOW Maccax | OTHOCHTENIbHAs aTOMHas
Ha OCHOBE BOJIOPOJHOM €IMHUIIBI. | Macca M OTHOCUTENIbHAs
Omnpenenenne OTHOCHTEJIEHOM | MOJIEKYJISIpHAsE Macca.
aTOMHOM  Macchl ~ XUMMYeckuX | OnpenensTs
aneMeHToB 1o Tabmuue JI. W. | oTHOcUTEIbHYIO
Menieneesa. Haxoxxnenue | aTOMHyI0 ~ Maccy IO
OTHOCHUTENIbHOM  MOJIEKyJIsIpHOU | Tabiunie . n.
Macchl 1o ¢opmyJie BelecTBa kak | MeHeneena.
CYMMBI OTHOCHUTENBHBIX aTOMHBIX | PaccumThiBaTh
Macc, COCTaBISIOMIMX BEIIECTBO | OTHOCUTEIbHYIO
XAMHAYECKHUX DJIEMEHTOB. MOJICKYJSIPHYIO ~ Maccy
BEIIIeCTBA o ero
dbopmyire.
13. MaccoBass nonst xumuueckoro | Ilomarue o maccoBoil  fosne | XapakTepu3oBaTh [Tap.11, Bonpocs! 4,5 (c.65) 04.12.2023r.
JIIEMEHTa B CIIO)KHOM | XHMHYECKOTO JJieMeHTa (W) B | MAacCOBYIO TIOJTEO
BEIIIECTRBE. CIIO)KHOM BEILIECTBE M €€ pacueT | XMMUYECKOr0 3JEeMEHTa B
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o ¢hopmyJie BEIIecTBa.

JdemMoHcTpanuu. MuHepainsl

CJIOJKHOM  BC€HICCTBEC n
pacCunuThIBaTh €€ IO Cro

KYIIPUT U TEHOPHT. dbopmyue.

14. UucTeie BelecTBa U CMECH. [Tonsitue o yuctom BemiecTBe U 0 | Paznuyarh yucteie | [lap.12 Nzyuenne | 11.12.2023r.
cmecu. Cmecu  ra3oo0pas3Hble | BelIECTBA U CMECH, | KYJIMHApHBIX ~ CMecel 1o
(BO31yX, IIPUPOJHBIN ra3), | TOMOI€HHbIE U | OTUKETKaM.
x’ugkue (HedTh) ©  TBEpABIC | FeTEPOreHHbIE CMECH.

(ropuble mopoabl, KymnuHapuble | [IpuBoauTh MIPUMEPBI
cMecH u CMO). Cwmecu | cMeceit pa3IMYHOTO
TOMOTCHHBIE U TeTEePOTreHHbIEC. arperaTHOrO COCTOSIHUS H
JleMoHCTpanum. Konnexkuuu | onuceiBath UX poib U
pa3NUYHBIX BHUJOB MpaMopa H | 3HAUCHHE.
m3nenuit  (unm  wumoctpauuii | MeciaenoBath COCTaB
u3nenuit) u3 Hero. CMech peqHoro | ObITOBBIX, KYJIMHAPHBIX U
M CcaxapHOro TIecka H €€ | XO3SHUCTBEHHBIX CMecel
paznenenne. Komneknuss HeTH U | 110 STUKETKAM.
He(TenpoyKTOB. Konnekuus
OBITOBBIX cMecell (KyJIHMHApHBIX
cMecei, CMC, HIaMIyHew,
HAIUTKOB H JIp.).
JlaGopaTopHbIe ONBITHI.
10. U3yueHue cocraBa OBITOBBIX,
KYJIMHApHBIX M XO3SIMCTBEHHBIX
CMeceH IO STHUKETKAM.
15. OObemHast jgonst KoMmroHeHTa | [TonsTre 00 00BeMHOI fo1ie (¢) XapakTepHu3oBaTh [Tap.13 18.12.2023r.
ra3oBOM CMeECH. 00BEMHYIO nomo | CocraBieHue Jiarpam:
KOMIIOHEHTa ra3oBoil | cocraB B/IBIXa€MOT0 U
CMECH M pacCUMTHIBATH | BBIIBIXaEMOTO BO3/IyXa
ee 1o o00beMy 9TOil
CMeECH. OnuceiBaTh
00BEMHBIH COCTaB
atMochepHOTrO  BO3/yXa
U TOHMMAaTh 3Ha4YEeHUE
MIOCTOSTHCTBA 3TOTO

COoCTaBa [JIsd 310POBbA.
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16. MaccoBas nons BemectBa B | [loHstTme o0 MaccoBod — none | XapakTepu30BaTh [Tap.14 25.12.2023r.
pacTBope. BemiectBa (W) B PacTBOpE. | MAaCCOBYIO nomto | IloaroroBka kK mpakTHUECKON
PactBopuTenr u pacTBOpeHHOE | BemiecTBa B pacTBope u | padore Ne3 (C.77)
BELIECTBO. Pacuer Macchl | pacCUMUThIBaThb €€ 110
pacTBOPEHHOrO0  BeIlIEeCTBAa IO | Macce pacTBopa.
Macce pactBopa u maccoou noie | [Ipemnarars Ipyrue
pacTBOPEHHOTO0  BelIecTBA U | MOAU(UKALMOHHBIE
IpyTHe MOJIU(HUKAIMOHHBIE | PACUYEThI c
pacueThl C UCHOJIB30BAaHUEM 3TUX | MCIIOJIB30BAHUEM  3THUX
MOHSTUH. MOHSTUH.
17. [Ipaktnueckas pabora Ne 3 Pacuernbie 3a/1auun c | 15.01.2024r.
«IIpuroroBienue pacTtBopa cC UCIIOJIb30BAaHUEM  IOHSTHUS
3aJlaHHOM  MaccoBOW  Joneit «MaccoBas A0Js».
PacTBOPEHHOT'O BELIECTBAY. Hanucats OTYeT 1o
PaKTHYECKOH pabore.
18. MaccoBas 10J1s1 IPUMECEH. Ilonsatne o yucrom Bemectse u | Paznuyars yucroe | [Tap.15 yurarp 22.01.2024r.
MIPUMECH. MaccoBas JIOJISl | BEIIECTBO M BEIIECTBO, | M3yueHue cocraBa
npumecu (W) B oOpasle | coaepkaliee — IPUMECH. | HEKOTOPBIX ~ OBITOBBIX U
ucxogHoro BemniectBa. OcHoBHoe | KomnuecTBeHHO (hapmaleBTUUECKUX
BELIECTBO. Pacuer Macchl | XapaKTepu30BaTh IIPENapaToB M0 TUKETKAM.

OCHOBHOI'O BEIIECTBA II0 Macce
BELIECTBA, COJepKAIETOo
OINIPEACIEHHYI0 MAacCOBYIO JOJIIO
IpuMecen, u Ipyrue
MOJU(UKAIMOHHBIE PACYEThl ¢
HCIIOJIb30BAHUEM JTHUX NOHITHH.
JleMoOHCTpanum. O6pa3isl
BELIECTB u MaTepuasos,
COJIEpIKaIINX OIIPEJICIIEHHY IO
JIOJTFO TIPUMECEH.

JlaGopaTtopubie onbiThl. 11
N3yuenne cocraBa HEKOTOPBIX
OBITOBBIX M (hapMalleBTHUECKUX
MIpenapaTos, coJieprKaInx
ONPEACIEHHYIO JOJK MPHUMECEH,

MacCCOBYIO JIOJIO MIPUMECH
(W) B o0Opasiie UCXOTHOTO
BEIIECTBA.

IIpousBoauTh pacuer
MacChl OCHOBHOTO
BEIIECTBA MO Macce
BEILIECTBA, COJEPIKALIETO
ONPEAEICHHYI0 MacCOBYIO
JIOJIIO IIpUMeECEH, 51
JIpyrue

Mo (pUKAIIIOHHBIE
pacyeTsl c
HCIIOJIb30BaHUEM 3TUX
MMOHSTHH.

HccnegoBaTh o
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10 UX 3THKCTKaM.

ATUKETKaM COCTaB
HCKOTOPBIX 6I>ITOBI>IX )41
bapmaleBTUYECKUX
Mpenaparos,
coJIeprKaInx
OIIPEECIICHHYIO
TIpUMECEH.

JOJIrO

19.

Pewrenune 3ana4 v ynpaxHeHUN
no Tteme «Marematuka B
XUMUNY.

IlogroroBka k
pabote Ne 1

KOHTPOJIBHOU

Penrate 3a1a4u u
YOPaXHEHUSI 10 TEME.
Onpenensate mpobensl B
JUYHBIX  3HAaHUAX U
pacyeTHbIX YMEHHUSX.
BeicTpauBath
00pa30BaTeNIbHYIO
TPACKTOPHIO IS
JUKBUAALUU THUX
po0eJIoB U MOJyYeHUs
KEJIaeMOro pe3yJibTaTa.

IlogroroBka K KOHTPOJIBHOU
pabore Nel mo  Teme
«MaremaTtuka B XUMUI)

29.01.2024r.

20.

KonrponsHast pabora Ne 1
«MaremaTnueckue pacyeTsl B
XUMHUHNY.

05.02.2024r.

Tema 3. SIBJIeHUs, TPOUCXOSIIIIHE C BE

mecreamu (9 u)

21.

Paznenenne cmecei.

IlonsTue o pa3aciiCHun cMecel u

OOBACHATH (PU3HUECKYIO

IMap.16 (c.83-85) unraTh

OUMCTKE BemiecTB. HekoTopwie | CymIHOCTh, Jekairylo B | J[omaliHue ObITHI:
npocreiime CHocoObI | OCHOBE paznenenus | «Pa3genenne cmecu cyxoro
pazaeneHus cMeceil: | cMeceit u OYMCTKH | MOJIOKA M PEYHOTO MECKA»
MIPOCEUBAHNUE, Pa3/IeJICHUE CMECE | BEIIECTB. [IpakTuueckas pabora No4
MOPOIIKOB ~ JKejle3a M cephl, | XapaKTepu3oBaTh «BpIpamyBanre KpPUCTALIIOB
OTCTaWBaHUE, JCKaHTAIMs, | IPOCTEHIINe  CIOCOOBI | COMI»

HeHTpUyrupoBaHue, paseieHue | pa3aeieHus cMecen:

c MOMOILIbIO JICIUTENIbHON | TPOCEUBAHUE,

BOPOHKH. paszaeneHue cMecen

JdemoncTpanun. IlpocenBaHue | HOPOIIKOB  Keje3a |

12.02.2024r.
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CMECH MYKH W CaxapHOToO IIeCKa.
Paznenenne cmecu TOPOUIKOB
ceppl H kenesa. Pasnenenue
CMECH ITOPOIIKOB CEPhI U IECKA.
Paznenenne cmecm  BOABI W
PACTUTENBHOIO MAcia C IOMOILBIO
JETUTEIbHON BOPOHKH.
Lentpudyruposanue.
JlaGopaTopHbIe ONBITHI.

CepHl, OTCTaWBaHUE,
JIIEKaHTaIHA,
neHTpudyrupoBanue,
pa3elieHue C MOMOIIBIO
JICIATEILHOW ~ BOPOHKH.
HaOmromaTte XMMHYECKHUIH
HKCIICPUMEHT,
OIIMCELIBATH €TI0 U AEIATh
BBIBOJGI Ha €r0 OCHOBE.

12. Pazgenenue cmecu cyxoro | [Ipemnarars CIIOCOOBI

MOJIOKA ¥ pEYHOI0 IECKa. paszaeneHus cMecH
CyXOro MOJIOKa u
pEYHOTO necka u
HKCIIEPUMEHTAIBHO
MOJITBEPK1aTh
UCTUHHOCTh
IIPEJI0KEHHOTO
crocoba.

22. OubTpOBaHHKE. dubTpOBaHKE B JIA0OPATOPHH, XapaktepuzoBaTh croco0 | ITap.16 (c.86-87) unrarh 19.02.2024r.
OBITY M Ha TIPOU3BO/ICTBE. GuIbTPOBAHUS. N3srorosnenue MapJieBoi
[TonsaTue o punpTpare. W3roraBnuBare HOBSI3KH.

Jemonctpanun. GunstpoBanue. | Oymaxssii  ¢unetp u | [loaroroBka noxmnanos:
Komtekuus pecnmpaTopHbIX cobupaTh yCTaHOBKY Al | «Mcropuss ~ BO3HMKHOBEHHMS
MacoOK M MapJIEBbIX MOBS30K. buIbTpOBAHUS. MIPOTHUBOra3a»
JlaGopaTopHble onbIThI. 13. ITpuBomute  mpumeps! | «H.Jl.3ennHcknin.
W3zrorosnenue puibTpa u3 WCII0JIb30BaHUs

(bunpTpOBaNILHON OymMaru uim OBITOBBIX u

OyMakHOM canpeTKu. IIPOU3BOJICTBEHHBIX

14. VzroroBieHne MapieBbIxX ¢uIbTPOB.

MOBSI30K KaK CPECTBa ITonumats BaXHOCTb

WMHIUBUAYaTbHON 3alIUTHI B UCIIOJIb30BaHUs

nepuon 3rMMACM1u rpuilina.

MapJieBbIX TMOBS30K KakK
CpeicTBa

WHJUBUTyaIbHOW 3aILIATHI
B MEpUOj  JMIUJACMHHU
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Tpulima W HU3roTaBJIMBATh
ux.

23. AncopOrus. [lonsatue 006 aacopObmuu U [Tap.16 (c.87-89) unrath 26.02.2024r.
. | OOBACHATH, YTO TakKoe
agcopOeHTax. AKTUBHUPOBAHHBIN ancopoLIT " JloMarniHye OonbIThHI:
yroJib KakK BaKHEHIIINH aIICOp6eHTBI «Ancoporus
aZICOpOEHT, €ro MCIOJIb30BAHHE B P AKTUBUPOBAHHBIM yriemM
XapakTepu3oBaTh
ObITYy, Ha TPOU3BOJCTBE U B KpacsIIuX BEIIECTB IEICH —
azcopoupyroime
BOCHHOM JI€JI€E. o KOJIBDY
. CBOICTBa
YCeTpoicTBO MPOTHBOTA3A. «AncopOuusi  KyKypy3HBIMU
AKTUBUPOBAHHOTO YIJISI U
JdemMoHcTpanum. . | MajJoykaMu TapoB MaxXy4ux
. €ro IpUMEHEHUE Ha dTOM
AicopOLIoOHHbIE CBOICTBa BEIIECTBY.
OCHOBE B ObITy, Ha
AKTUBUPOBAHHOTO YIS,
MIPOM3BOJICTBE u B
Cuiidkarenb M €ro NMpUMEHEHHE B
. | BOEGHHOM Jene.
ObITY U JIETKOU ~
OnuceiBaTh yCTPOMCTBO
npombinuieHHoCTH. [IpoTuBoras u
N MIPOTUBOTA3A.
€ro yCTPOMCTBO.
24. JucTumisamus. JAuCTHIIIAIUS Kak nporecc | O0bsicHATh, 4YTO Takoe | [lap.17 unrarh 04.03.2024r.

BBIJICJICHUS BEIIECTBA U3 KUAKOU
cMmecu. JluctuiuimpoBaHHast BOAa
u obmacth ee TNPUMEHEHHs.
Kpucrannuzanus WIN
BbInapuBanue. Kpucrammsauus u
BbIIAapHBaHUE B  J1abOpaTOpHH
(KpHucCTamIU3aTOPHI u
dapdopossie YaIIKu ISt
BBINIAPUBAHNA) U TIPUPOJIE.
Ileperonka HeTH.
Hedrenponykrsl. ®pakiuoHHas
MIEPETOHKA JKUJKOTO BO3AyXa.
JdemMoHcTpanuu. [Tonyuyenune
JUCTWJUIMPOBAaHHOW  BOIBI €
TTOMOTIIBIO nmabopaTopHOMH
YCTaHOBKH TUIS NEPErOHKH
)kuakoctel.  Paspnenenue cMmecu
NepMaHraHara U JuxpomMara

TVCTUIUISIAS U
JUCTUIMPOBaHHAs BOJA,
ONMCHIBaTh O0JIacTU €€
PUMEHEHHUS.
XapakTepru3oBaTh
KpHUCTaTU3ALHIO.
Cobupate  yCTaHOBKY
IS BbINTAPUBAHUS
pacTBOpPOB.

OnuceiBaTh  MEPETOHKY
He(pTH U (PAKIUOHHYIO
HEPEroHKy KHJIKOTO
BO3/IyXa.

JloMamHuit oneIT

«OyucTtka BOJbI».
[ToaroroBka K mpakTHYECKON
pabote Ne4 «Ouncrka
IIOBAPEHHOM COJIN»
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Kanus crocobom
KpUCTAJUTU3ALIUH. Konnexuust
«HedTb 1 HEDTETPOTYKTHDY.
25. [Ipaktuyeckas pabora Ne 4 Hanucats OTYeT no | 11.03.2024r.
«OuncTka NOBapEHHOU COTTN» MpaKTUYECKOU padore.
26. XUMUYECKUE PEaKIIUu. [Tonstre o xummueckoi peakiuu | OObACHATh, uto Takoe | [lap.18 yurtaTh 18.03.2024r.
KaKk  [OpoLecce  IPEeBpaLlCHUs | XUMUUYECKasl PEaKLusl. JloMarHuii onsIT
OJIHMX  BEIIECTB B  Jpyrue. | XapakTepus3oBaTh « 3roroBnenue
VYcnoBust TEYEHUS U | yCIIOBUSL ~ TEUYEHUS U | CaMOJEIILHOTO
MpeKpanieHus XUMUYECKUX | MPEKpalieHus OTHETYLIUTES»
peaKkuuid. XAMHUYECKUX PEAKIUM.
JdeMoHcTpanum. HaOnronate XvMUUYECKUI
B3aumoneiicteue MOPOIIKOB | IKCIIEPUMEHT,
JKeje3a M cepbl IPU HAarpeBaHUU. | ONKCHIBATH €r0 U JelaTh
[lonyyeHne yriaekuciaoro rasa | BbIBOJBI Ha €M0 OCHOBE.
B3auMozeiictBueM Mpamopa ¢ | MccienoBate coctaB u
KHCJIOTOM U OOHapy’>KE€HUE €ro ¢ | NIpUMEHEHHE
MIOMOIIIBK0 HM3BECTKOBOM BOJbBL. | CHHTETUYECKHUX MOIOLIUX
Karanutuueckoe pa3joKeHue | CPEeICTB,  COAEpIKAIIUX
IIEpOKCHIa BOJOPO/A | DH3UMBI, IO STUKETKAM U
(xaTanuzarop — JUOKCHJI | B MPOILIECCE BBINOJIHEHUS
Mapraia). depMEHTATUBHOE | JOMAIIHEW CTUPKH.
pasznoxxeHue nepokcuaa
BOZOPOJA C MOMOIIBIO KaTalassbl.
KucnorHeli orserymurens, €ro
YCTPOMUCTBO 51 IIPUHLIMIT
JIEACTBUA.
JlabGopaTopHbIe ONBITHI.
15.13yuenue cocTaBa u
MIPUMEHEHUS CUHTETUYECKUX
MOIOIIMX CPEACTB, COJEpKaIINX
SH3UMBI.
27. [Ipu3naku xuMnueckux | [Ipu3Hakn XuMHu4YecKuX peaknui: | XapakTepu3oBaTh [Tap.19 08.04.2024r.
peakiuil. W3MEHEHUE [IBeTa, BbINAJEHUE | MPU3HAKK  XUMHUYECKHX | JlOMalIHUM OmbIT
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ocaka, pacTBOpeHue
IMOJIYUCHHOT'O OCaaKa, BBIACICHUC
rasa.

JeMoHCTpAIIUH. Peakmust
HEHTpamu3anuu OKpAIlIEHHOTO
¢benondrarennom pacTBopa
IEJI0YH KHCJIOTOM.
B3aumoneiicteue pacTtBOpa
MepMaHraHaTa ©  JUXpomara

Kalusi C pacTBOpoM cCyibdura

peaKkIui.

Habnronate XuMHUYeCKUI
AKCIIEPUMEHT,
OIIKCKLIBATh €TI0 M JICNIaTh
BBIBOJIbI HA €TI0 OCHOBE.
N3yuats YCTPOWCTBO
3a)KUTaJIKU U e TIaMsl.

«ITpuroroBnenue TMMOHa1a»

Hatpusa.  Ilomyuenume — ocanka
ruapokcuaa wmeau (1)  wom
THAPOKCH]IA Kenesa (1)
peakuueii obmena. PactBopenue
MOJTYYEHHBIX 0CaJIKOB
THIPOKCHI0B METAIIJIOB.

28. O6o6menne u aktyanusanus | [logrotoBka K =~ KOHTPOJIBHOM IToaroroButhbes K 15.04.2024r.

3HaHUM 10 TEME pabote No 2 BeImoNHATE  3aaHus ¥ | KOHTPOJIbHOM padoTte No2 1o
YOpaXHEHUS 110 TEME. Teme «SIBneHus,
Onpenensate mpoOenbl B | MPOUCXOISIIUE C
JUYHBIX  3HAHMSX U | BEIIECTBAMI).
pacUYeTHBIX YMEHUSIX.

BeicTpanBats
00pa3oBaTeNbHYI0
TPAEKTOPHIO JUTSt
JTUKBUIAITUU ATUX
npo0esioB U MOJyYeHUs
JKeIaeMoro pe3yJiprara.

29. KontponsHast padora Ne 2 mo [MomroroButes  mpoekThl K | 22.04.2024r.
TeMe «SIBnenus, KoH(epeHIIMn  Ha  TeMy
MIPOUCXOSTIINE c «Bpimaroruecs pycckue
BEILIECTBAMM. YUEHbIE - XUMHUKU»
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Paccka3bl no xumum (4 9)

30.

VYuenuueckass  KOH(epeHIUS
«Brigarornuecs pycckue
y4eHble-XUMUKI». O KU3HU U
NEeITEIbHOCTHU M. B.
JlomonocoBa,

H. W. Mengeneera, A. M.
bytneposa.

29.04.2024r.

31.

Konkypc COOOIICHU I
yuamuxces  «Moe mroOumoe
XMMHAYECKOE BEIIECTBO» 00
OTKPBITHH,  TOJNy4YCHUH |
3HAYCHUU BBIOPAHHOTO
XMMHAYECKOTO BEIIECTBA.

06.05.2024r.

32.

Konkypc YYEHUUECKUX
MPOEKTOB, MOCBSIIIEHHBIN
UCCIIEIOBAaHUsIM B 00JIacTu
XUMHUYECKHUX PEAKLIUN. .

13.05.2024r.

33.

HTorosoe TecrupoBanue

20.05.2024

34.

PesepBHOE Bpems
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OCHAILIEHME YUYEBHOI'O ITPOLIECCA
Y4ueOHO-MEeTOANYECKUI KOMIUICKC JJIi M3YyYeHHs] Kypca XHMHUU B 7 Kjacce, CO3JaHHBI aBTOPCKUM KOJUIEKTHBOM moj pykoBoactBom O. C.

I"abpuensiHa, COOEPKUT, KpoMe YYCOHUKOB, YI€OHO-METOIUYECKUE U TUJAKTUICCKUE TTOCOOUS, TETPaIH sl BHIMOTHEHUS Ja00PAaTOPHBIX U MPAKTHIECKUX
pabot u ap. YMK «Xumus. 7 kimace»

1. Xumwus. Beogsslii kype. 7 knace. [Iponeaesruyeckuii kype (aBropst O. C. I'abpuensn, U. I'. Octpoymos, A. K. Axne6unun). 160 c.

2. Meroaundeckoe mocodwue. 7 kiacc (aBropsl O. C. ["'abpuenss,
I'. A. lllunapesa). 208 c.

3. Pabouas terpans. Xumus. 7 kiacc (aBtopsl O. C. I'abpuensn, I'. A. [llunapera). 112 c.

4. Tlpaktukym. 7 kinacc (aBtopsl O. C. I'abpuensn, . B. Akcenona). 80 c.

HNHTepHeT-pecypchl Ha PYCCKOM sI3bIKe

1. http://www.alhimik.ru IlpencraBnensl pyOpuKH: COBETHl aOUTYpHUEHTY, YUMTEII0 XMMHH, CIPABOYHHUK (O4eHb Oosblias moadopka Tabmul u
CTPAaBOYHBIX MAaTEPHAJIOB), BECEIasi XUMHsI, HOBOCTH, OJMMITHAIbI, KYHCTKamepa (Macca MHTEPECHBIX HCTOPUIECKUX CBEICHHN).

2. http://www.hij.ru XypHan « Xumusi 1 )KHU3HB»TIOHSTHO ¥ 3aHUMATEIILHO PAcCKa3bIBaeT 000 BCEM HHTEPECHOM, YTO IMPOUCXOJIUT B HAYKE M B MUPE, B
KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html DaekTpoHHbIH KypHal «XUMUKA ¥ XHUMHUS», B KOTOPOM MPEACTABICHO MHOYECTBO OIBITOB MO0 XUMHH,
3aHUMATEeIbHON HH(OpPMAINH, TIO3BOJISIOIIEH YBJI€Yh YICHUKOB SKCIIEPUMEHTAILHON YacThIO IPEIMETA.

4. http://c-books.narod.ru BceBo3moskHast TuTepaTypa Mo XUMUH.
http://www.drofa-ventana.ru M3BecTHOe M31aTenbCTBO YIEOHOI auTepaTypbl. HOBUHKHM HAy4YHO-IIOMYJISIPHBIX U 3aHUMATEIIbHBIX KHUT 10 XUMHH.
http://1september.ru XXypHan 1151 yuuTeneit u He TOJIbKO. Bosbiioe KoJm4ecTBO padoT YYCHUKOB, B TOM YHUCIIE H UCCIIEIOBATEIILCKOTO XapaKkTepa.
http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MKOJIBHBIN TOPTAJ CO CChUIKAMU Ha 00pa30BaTeNIbHbIE CAaNUThI 10 XUMUH.
www.periodictable.ru COOpHHK cTaTeil 0 XUMHUYECKUX 3JIEMEHTaX, WIITIOCTPUPOBAHHBIN SKCIIEPUMEHTOM.

o No o
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IINTAHUPYEMBIE PE3YJIbTATBI OBYYEHMUSA
BbINYCKHUK HAYYUTCS:

* Ha3bIBaTh XMMHUYECKHE AJIEMEHTHI U XapaKTepU30BaTh UX Ha OCHOBE MosioxkeHus B [lepuoanyeckoii cucreme;
(opMyIHpOBaTh U3yUYCHHBIE OHSATHUS: BELIECTBO, XMMUYE- CKUH 3JIEMEHT, aTOM, MOJIEKYJIa, HOH, KaTHOH, aHHUOH, IMPOCTOE U CII0KHOE BEIIECTBO,
XUMUYECKas Peaklys, BUAbl XUMHUECKUX PEAKLUH H T. I1.;

* ompeAensaTh 1Mo (opMysaM COCTaB HEOPTraHMYECKHMX M OPraHM-YeCKHUX BELIECTB, YKa3bIBaTh BAJCHTHOCTH aTOMOB XHMHYECKUX JJIEMEHTOB HIIU
CTENECHU MX OKUCIICHNUS;

*  Pa3BACHATH MH(POPMALUIO, KOTOPYIO HECYT XUMHUUECKHE 3HAKH, (POPMYJIBI

*  BBINOJHATH 0003HAYCHHBIE B IPOTPaAMMe IKCIIEPUMEHTBI, PACIIO3HABATH HEOPraHMYECKHE BEIIECTBA TI0 COOTBETCTBYIOIIUM ITPH3HAKAM;

* coOuoaTh mpaBuiia 6€30MacHoi paboThl B XUMHUECKOM KaOWHETe (JIaOopaTopun).

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThHCH:

*  Xapaxmepuzo6ams 0CHOBHbIE MEMOObl NO3HAHUS XUMUYECKUX 00beKmOo8: Habniooenue, usmeperue, SKCNepUMeHm, MOOeIUuposanue.

* Paznuuamo xumuyeckue 06vekmul (6 OUHAMUKE):
— @usuueckue u xumuyecKue CmopoHsl NPOYeccos pacmeopeHusl

*  Buiosueams u 3KCnepuUMeHmMaIbHO NPOGePsmMb SUNOMe3bl 0 XUMUUECKUX CEOUCHEAX 8eujecms Ha OCHO8E UX COCMAB8A U CIPOEHUS.

* [Ipocrno3uposams cnocobHOCMb 6ewecmea NPoABIAMs C8OUCMEA.

*  Onpedensamb B03MONCHOCMb NPOMEKAHUA XUMUYECKUX Peaxyuil HA OCHO8e JIeKMPOXUMUUECKO20 pAO0d HANPSICEHULl Memanios, paod
INEKMPOOMPUYATNETLHOCU HEMEMANN08, MAOIUYb PACIEBOPUMOCIIU U C YYemOM YCI08ULL UX NPOBEOEHUS.

*  [Ipo6ooums pacuemvl O XUMUYECKUM (POPMYIAM.
— 07121 8b1800A (YOPMYIbL COCOUHEHUSL NO MACCOBLIM QOJISIM IJIeMEHMO8;
— N0 NPULOMOBIEHUIO PACMBOPA C UCNONb308AHUEM KPUCMANL02UOPAMOE;

*  [Ipo6ooums xumuueckuu IKCnepumenm ¢ HeyKOCHUMEeNbHbIM cOONI00eHUeM NPAul MexXHUKU Oe30nacHocmu.

— NpU 8bINOTHEHUU UCCTE008AMENLCKO20 NPOEKMA; — 8 OOMAUHUX YCLOBUSIX.

*  HUcnonwvzosams npuobpementvie Kirouesbie KOMnemeHyuu 0Jis 6bINOTHEHUS NPOEKMO8 U Y4eOHO-UCCAe008aMENbCKUX 3A0aY NO U3YYEHUIO CBOUCMS,
€nocob606 NoyYeHUs U pACNO3HAHUS 8EUECTS.

Onpedenamv UCMOYHUKU XUMUYECKOU UHGOpMayuU, npedcmasiams CNUCOK UHGOPMAYUOHHBIX PeCyPCO8, 8 MOM YUCIe U HA UHOCMPAHHOM S3bIKe,
20MOoBUMb UHDOPMAYUOHHBLL NPOOYKM U NPE3EHMOBAMb €20.

*  ObvekmueHo oyeHueamv UHGOPMAYUI0 O BeWecmeax U XUMUYECKUX NPoYyeccax, KPUMuyecku OMHOCUMbCA K NCeBOOHAYUHOU UHpOpMayuu,
HeO00bpOCOBeCMHOI peKiiame 8 CpedCmaax MaccoBol UuHghopmayuu.

*  Cozoasamb mooenu u cxemwvl 0Jisl peulerust Y4eOHbLX U NO3HABAMENbHbIX 340d.
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