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HOACHUTEJBHASA 3AIINCKA

Pabouas nporpaMma BHEYpOUHOU JesATEIbHOCTH «BBeneHrne B XUMUIO»

pazpaboraHna:

Ha ocHoge paboueit nporpammel O. C. I'abpuensna «Xumus. 7-9 kiacey.
PaGouue nporpammel.

8 coomgemcmeuu C TpeOOBaHUSIMHU (EIEPATbHOTO TOCYIapCTBEHHOIO
00pa30BaTEIBHOTO CTAHIAPTa OCHOBHOTO 00IIeTO0 00pa30oBaHUs
C  YYEMOM MemOOUHeCKUx peKkoMeHoayuti TO OpraHu3alid BHEYPOUYHOU
nearenbHocT B 2024-2025 yyeOHOM TO1y.

HanpagJ/ienue nporpaMMbl BHEYPOUHOIi /1eSITeIbHOCTH

Tumn mporpaMMbl — MOAUGDUITTPOBAHHASL.

OtHOocuTcs K  OOLIEHMHTENEKTYyaJbHOMY  HAlpaBiICHUI0  BHEYpOUHOU
JESTEIIbHOCTH.
Ilesu nporpamMmbi:
* (¢opMupoBaHue Yy OOy4yaroIIUXCs CHCTEMbl XMMMUYECKHX 3HAHUM Kak
KOMIIOHEHTAa €CTECTBEHHOHAYYHBIX 3HAHUIA;
* pa3BUTHE JIMYHOCTU OOYYAIOLIUXCS, UX HMHTEUIEKTYaJIbHbIX U HPABCTBEHHBIX
Ka4yecTB, JOPMUPOBAHUE TYMAaHUCTUYECKOTO OTHOILIEHUS K OKPYXaloLIeMy MUPY U
IKOJIOTUYECKH IEIECO00Pa3HOTO MOBEACHUS B HEM;
* IOHMMaHue OOYYaIOIIMMHUCA XUMHUHU KaK MPOU3BOAUTEILHON CHIIBI OOIIECTBA U
KaK BO3MOXHOM o0yacTu Oyayuiel npohecCHOHAIBHOM IeSITEIbHOCTH;
* pa3BUTHE MBIIUICHUS OOYYAIOIUXCS MOCPEIACTBOM TaKUX IMO3HABATEIHHBIX
y4eOHbIX JEHCTBUM, KaK yMeHuEe (GOpMYIUpOBATH MPOOJIEMY U TUIOTE3Y, CTABUTH
HEeNMU W 3aJa4¥, CTPOUTH ITUIAHBI JOCTIDKEHUS 1ENeH W PelIeHUs MOCTaBICHHBIX
3aJa4, ONpEAeNATh MOHITHUS, OTPAaHUYMBATH UX, OMHCHIBATh, XapaKTEpU30BaTh U
CpaBHUBATD;
* MOHMMAaHHUE B3aHMOCBS3U TEOPUU U MPAKTUKH, YMEHHE MPOBOAUTH XUMUUECKHM
HKCIIEPUMEHT U Ha €r0 OCHOBE JIEJIaTh BBIBOJIbI U YMO3AK/IFOUEHUS.
OCHOBHBIMH 321a4aMH POrPaAMMBbI SIBJISIIOTCS
— (hopMHpYIOTCS 3HAHUSI OCHOB XUMUYECKOW HAYKU
— OCHOBHBIX (DaKTOB, MOHSATHI, XUMHUYECKHX 3aKOHOB U TEOPHUH, BBIPAXKEHHBIX
MIOCPECTBOM XMMHUYECKOTO SI3bIKA;
— pa3BHBAIOTCS yMEHHS HaOmIOJaTh W OOBSACHATH XUMHUYECKHE SBICHHUS,
MIPOUCXOSIINE B IPUPO/IE, TA0OPATOPHBIX YCIOBUAX, B OBITY U Ha MPOU3BOJICTBE;
— NMpUOOpETaIOTCs CHeUalbHble YMEHUS U HABBIKU MO0 0€30MacHOMY 00OpalIeHUI0
C XUMHUYECKIUMH BEIIECTBAMHU, MaTepUATIaMHU U TIPOIIECCAMU;
— (opmupyeTcs TyMaHUCTUYECKOE OTHOIICHHE K XUMHH KaK MPOU3BOAUTEIHHON
cuiie OOIIeCTBa, C TIOMOIIBI0O KOTOPOM pELIAIoTCs TII00adbHbIe MPOOIEMbI
YeJI0BEUYECTBA;
— OCYUIECTBIIICTCA MHTETpalys XUMHUECKON KapTUHBI MUPA B €IMHYIO0 HAYYHYIO
KapTHHY.

Pe3yjibTaThbl 0CBOCHHMS KYPCA BHEYPOUYHOI 1eAITeJIbHOCTH



[Iporpamma «BBeneHre B XUMHIO» HANpaBi€Ha HA IOCTUKEHUE CIIETYIOIINUX
JIUYHOCMHBIX, MEManpeoMemusbix U npeoMemHulx pe3yIbTaToB:
Jluunocmmuuie pezyiomamaot
— 3HAHUE W TOHUMAHHUE: OCHOBHBIX HCTOPUYECKUX COOBITUN, CBSI3aHHBIX C
pPa3BUTHEM XHMHUU; AOCTIKEHUUA B 00JACTH XUMHUU MU KYJIBTYPHBIX TpaJudLIANA
CBOEH CTpaHbl (B TOM YHCJI€ HAy4YHBIX); OOLIEMUPOBBIX JTOCTHXKEHUN B 00J1acTH
XUMUHU; OCHOBHBIX MIPUHLIHIIOB U NIPABUJI OTHOLIECHUS K MPUPOJAE; OCHOB 3I0POBOTO
oOpa3za XW3HH W 30pOBbeCOEpEraroniux TEXHOJOTH;, TPaBUJ TIOBEACHHS B
YpE3BbIUANHBIX CUTYyallUAX, CBSI3aHHBIX C BO3JCHCTBUEM pa3JIUYHBIX BEIIECTB;
OCHOBHBIX TIPaB W OOSI3aHHOCTEH TpakgaHWHA (B TOM dYHCiIEe OOyYaromierocs),
CBSI3aHHBIX c JUYHOCTHBIM, podeCCHOHATEHBIM u YKU3HEHHBIM
CaMOOTIPE/ICJICHUEM; COIMAIbHOM 3HAYMMOCTH M CoJiepkaHus mnpodeccui,
CBSI3aHHBIX C XUMHUEH;
— YyBCTBO TOPJIOCTH 32 POCCUUCKYI0 XMMHUYECKYI) HAYKy W JOCTHUKECHUS
YUEHBIX; YBOKEHHE W NPUHITHE JOCTHKEHUN XWUMUM;, JIO00Bb U OepekHOe
OTHOILIIEHHE K MPHUPOJAE; YBAXKEHHWE U YYE€T MHEHHI OKPYXAIOIMMUX K JUYHBIM
JOCTUKEHHUSM B U3yUYECHHH XUMUU;
— TMPU3HAHHE IIEHHOCTH COOCTBEHHOIO 3JI0POBBS M 370POBbSA OKPYKAIOIIMX
JH0JIeH; HEOOXOAMMOCTH CaMOBBIPAXKEHUS, CaMOpeald3alli, COLHUAIBHOIO
MPU3HAHUS;
— OCO3HaHUE CTEMEHUM TOTOBHOCTH K CAMOCTOSITEBHBIM TIOCTYNKaM H
JEUCTBUSIM, OTBETCTBEHHOCTHU 3a UX PE3YyJIbTATHI,
— TMPOSIBJICHHE DKOJOTMYECKOTO CO3HAHMS, J0O0POXKEIATebHOCTU, JOBEPUS U
BHUMATEJIbHOCTH K JIFOASIM, TOTOBHOCTH K COTPYIHHYECTBY; WHUIIMATUBBI U
M0003HATEIPHOCTH B M3YYEHUU BEHIECTB W IPOIIECCOB; YOEKIEHHOCTH B
HEOOXOJIMMOCTH Pa3yMHOTO MCIOJIb30BAHUS JOCTUKEHUNW HAYKH U TEXHOJIOTHH;
— YMEHUE YCTAHABJIMBATH CBSI3M MEXIY LEIbIO U3YUYECHHS] XUMHUU U TEM, ISl YETO
TO HYKHO; CTPOUTH >KHU3HEHHbIE M TPOQPECCHOHAIBHBIE TUIAHBI C YYETOM
YCHENIHOCTH U3YYEHUSI XUMHUHU U COOCTBEHHBIX TPUOPUTETOB.
Memanpeomemmnule pe3ynomamal
—  WCIOJIb30BAaHWE PA3JIMYHBIX HMCTOYHUKOB XUMHUYECKON uH(OpMaIuu;
MOJIy4eHHE TaKOW MH(POpMaIIUU, €€ aHAJIH3, TOATOTOBKAa HA OCHOBE TOTO aHAIM3a
UH(OPMAITMOHHOTO MPOAYKTA U €TO MPE3CHTAIIHS;
— TMPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUs (HAOIIOICHUS, SKCIIEPUMEHTA,
MOJICTTUPOBAHUS, U3MEPEHUS U T. 1.) IJI1 U3YUYCHUS] XUMUYECKUX O0BEKTOB;
— WCIIOJIb30BAaHUE OCHOBHBIX JIOTHYECKMX Ofmeparui (aHaiu3a, CHUHTE3a,
CpaBHEHHMS, OOOOIICHUS, JOKa3aTelIbCTBA, CHUCTEMAaTH3alluU, KiacCU(pUKAIUU U
JIp.) IPY U3YUYCHUHU XUMUYECKUX 00HEKTOB;
— ¢opMyJIUpPOBAHUE BBHIBOJIOB U YMO3AKIIOUCHHUN W3 HAOIIOICHUN U M3yYEHHBIX
XAMUYECKUX 3aKOHOMEPHOCTEM;
— TIPOTHO3MPOBAHUE CBOICTB BEIIECTB HA OCHOBE 3HAHUSI HMX COCTaBa H
CTPOEHUS, a TAKXKE YCTAHOBJICHHS aHAIOTWUW; (GOPMYIHPOBAHHUE WACH, THIIOTE3 U
yTed MPOBEPKHU UX UCTUHHOCTH;
— ompenesieHre Ieneil u 3a1a4 y4eOHON U MCCIeN0BaTeIhCKON JAESTENHbHOCTH U
IIyTEN UX TOCTUKECHUS;



— PACKpBITHE TPUYUHHO-CJIEJACTBEHHBIX CBSI3€d MEXKIAY COCTaBOM, CTPOCHHEM,
CBOMCTBaMU, IPUMEHEHUEM, HAXO0KACHUEM B IPUPOJIE U MOJTYUCHUEM BaKHEUIINX
XUMUYECKUX  BEIECTB, — apryMEHTalus COOCTBEHHOM TMO3MIMH U €€
KOPPEKTHUPOBKA B XOJ€ AUCKYCCHH IO MaTepuajlaM XHUMHUYECKOTO COIEpKaHUS.
Ilpeomemmnuwie pe3yrvmamaol

B noznasamenvHotl cghepe

3Hanue (MOHUMaHUE):

— XHMHYECKOW CHUMBOJHMKH: 3HAKOB XHMHYECKHUX DJJIEMEHTOB, (opmyn
XUMHUYECKUX BEILIECTB, YPABHCHUN XUMUYECKUX PEAKIIUN;

— BOXHEUIINX XMMHUYECKUX MOHSATHU: BEIIECTBO, XMMHYECKUH BJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTENIbHBIE aTOMHAsI U MOJIEKYJISIpHAsI MACChl, MOH, KATHOH, aHUOH,
XUMUYECKasl CBS3b, AIEKTPOOTPUILIATEILHOCTh, BAJIGHTHOCTh, CTEIIEHb OKUCIICHUS,
MOJb, MOJIIpHas Macca, MOJSIPHBII 00BEM, pacTBOPBI, DJIEKTPOJIUTHI U
HE3JIEKTPOJIUTHI, ANEKTPOIUTUYECKAS JTUCCOLMALINS, OKHUCIIUTEIb u
BOCCTAHOBUTENb, OKHCJICHHE W BOCCTAHOBJIIEHHE, TEIJIOBOM 3 EKT peakuuu,
OCHOBHBIE TUIIbI PEAKIIUNA B HEOPTAHUYECKON XUMUHU;

— (GOpMYJIMPOBOK OCHOBHBIX 3aKOHOB M TEOPUM XUMHUU: aTOMHO-MOJIEKYJISIPHOTO
YUYECHUS, 3aKOHOB COXPAHEHUS MacChl BELIECTB, MOCTOSHCTBA COCTAaBa BEILECTB,
ABorajpo; Ilepuoguueckoro 3akona /. . MeHeneeBa; TeOpuM CTPOEHUSI aTOMa
U YYEHHUS O CTPOCHUHU BEIIECTBA; TEOPUHU JIJIEKTPOJUTHUECKON NHCCOLMALUU U
YUYCHUSI 0 XUMUYECKOU PEaKIuu.

YMeHne Ha3bIBaTh:

— XUMUYECKHUE DJIEMEHTHI,

— COCIMHEHUS U3YUYCHHBIX KJIACCOB HEOPTraHUUYECKUX BEIIECTB;

— OpraHMYecKue BeliecTBa Mo ux ¢opmysie: MeTaH, 3TaH, STUIICH, alleTUJIEH,
METaHOJI, ’TAHOJI, TJIUIEPUH, YKCYCHAs KUCJIOTa, III0K03a, caxapo3a. O0bsiCHEHUE:
— (U3MYECKOr0 CMBICIIa aTOMHOTO (TMOPSAKOBOTO) HOMEpPAa XHUMUYECKOTO
JJEMEHTa, HOMEpOB rpynmbl U nepuoga B Ilepumommueckon cucreme I, U.
MeHeneeBa, K KOTOPBIM 3JIEMEHT PUHAJICKUT;

— 3aKOHOMEPHOCTEH H3MEHEHHUSI CTPOEHUS aTOMOB, CBOWICTB 3JIEMEHTOB B
npeneniax MallblX MEepUofOoB W A TPYI, a TakKe CBONCTB 00pa3yeMbIX HMH
BBICIIIUX OKCHUJIOB U TUJPOKCHUIIOB;

— CYIIHOCTH TPOIIECCa DJIEKTPOJIUTUYECKON TUCCOLMALMU U PEAKIHl HOHHOTO
oOMeHa.

YMeHne XapakTepu30oBaTh:

— XUMHUYECKHE AJIEMEHTHI (OT BOJAOPOAA JO KAJIbIUS) HA OCHOBE MX TOJIOKEHUSI B
ITepuomnueckonn cucreme xumudeckux odnemeHtoB [l . MengeneeBa wu
OCOOCHHOCTEM CTPOEHUS X aTOMOB;

— B3aUMOCBSI3b MEXIy COCTAaBOM, CTPOCHHEM U CBOWCTBAMU HEOPTaHUYECKUX
BEILIECTB;

— XHUMHWYECKHE CBOWMCTBAa OCHOBHBIX KJIaCCOB HEOPTraHMYECKHUX BEIECTB
(OKCHIOB, KHUCJIOT, OCHOBaHHWM, aM(OTEpHBIX COEAMHEHUH U  COJIeH).
Onpenenenue:

— COCTaBa BEILECTB M0 ux (popmynam;

— BAJICHTHOCTH U CTEIEHU OKUCJIEHUS 3JIEMEHTOB B COEMHEHUH;



— BUJIOB XUMUYECKOU CBA3U B COECJIMHEHHUSIX;

— TUIIOB KPUCTAUINYECKUX PEIIETOK TBEPABIX BEILIECTB;

— NPUHAJIEKHOCTH BEUIECTB K OMPEICIICHHOMY KJIACCY COEUHEHUI;

— TUIIOB XUMUYECKUX PEAKLINA;

— BO3MOXXHOCTHU MTPOTEKAHUS peaKuii HOHHOTO OOMEHa.

CocraBiieHue:

— CXeM CTpoeHHMs aToMOB ImepBbIX 20 srmemeHTOB llepronnueckoil CHCTEMBI
1. 1. Menpeneena,

— (opMyJT HEOPTaHUYECKUX COCTMHEHUM U3yUYE€HHBIX KJIACCOB;

— YpaBHEHUW XHUMHYECKHUX peakiuid. be3omacHoe oOpalieHne ¢ XUMHUYECKOU
MOoCyZI0M W J1abopaTtopHBIM  OoOOpymoBaHWeM. [IpoBemeHne XUMHUYECKOTO
HKCTIEPUMEHTA!

—  TIOATBEPXKIAIOIIETO  XUMUYECKHE  CBOMCTBA  M3YYEHHBIX  KJIACCOB
HEOPTaHUYECKUX BEILIECTB;

— MOATBEPKAAOLIET0 XUMUYECKHUIM COCTaB HEOPTaHMUECKUX COEAUHEHUI;

— 1O TMOJY4YEHHUIO, COOMpPAaHHUIO M PACIO3HABAHUIO Ta3000pa3HBIX BEIIECTB
(kucaopona, BOAOPO/a, YTIEKUCIIOTo ra3a, aMMHUaKa);

— TI0 OMPENETICHUI0 XJIOpUMI-, CyJib(aT-, KapOOHAT-UOHOB U MOHA aMMOHHUS C
MTOMOIIbIO0 KAYECTBEHHBIX PEAKIIMIA.

Brruncnenue:

— MacCCOBOM JIOJIM XUMHYECKOTO 3JIEMEHTA 10 (PopMyJsie COeAMHEHNS,

— MacCOBOM JI0JIM BEIIECTBA B paCTBOPE;

— MAacCChl OCHOBHOT'O BEIIIECTBA MO U3BECTHOW MaCCOBOM J0JI€ MPUMECE;

— 00BEMHOM 0 KOMIIOHEHTA Ira30BOM CMECH;

— KOJIMYECTBA BENIECTBA, 00beMa UJIM MACChl BEIIECTBA MO KOJIMYECTBY BEIIECTBA,
00bEMY UJIM MACCE PEareHTOB WJIH MPOAYKTOB PEAKIIUH.

Hcnonp3oBaHne NPUOOPETEHHBIX 3HAHUW M YMEHUW B  TIPAKTUYECKOM
JEATEIIbHOCTH U MOBCEAHEBHOW KU3HU:

— It 6€30macHOro O0pallieHus ¢ BEIIeCTBAaMU U MaTepuallaMd B TOBCEIHEBHOM
KW3HU W TPAMOTHOIO OKa3aHUsl IEpPBOM IMOMOIIM NpPH OXKOrax KUCIOTaMU U
niesi04amMu; — JJIsi OObSICHEHUS OT/IENbHBIX (DAKTOB M MPUPOIHBIX SIBICHHI;,

— ISl KpUTHYECKOM OIEHKH MH(POPMAIIMH O BEIIECTBAX, UCTIONb3YEMbIX B OBITY.
B nieHHOCTHO-OpHEHTAIIMOHHOM cdepe:

AHalM3 W OIEHKAa TOCJIEACTBUM Il OKpYyXKalolled cpeapl OBITOBOM U
MPOU3BOJICTBEHHON JIEATEIILHOCTH YEJOBEKa, CBA3aHHOM C TIOJyYCHHEM U
nepepadoTKOM BEUIECTB.

B tpynoBoii cdepe :

IIpoBenenue omepanuid C  UCHOJB30BAHMEM  HArPEBAaHUs, OTCTAUBAHUS,
(GbuIbTpOBaHMS, BBITIAPUBAHUS; MTOJYUYCHUS, COOMpaHUs, paClIO3HABaHUS BEIIECTB,;
M3TOTOBJICHUS MOJIENIEH MOJIEKYI.

B cdepe 6e3omacHOCTH KU3HEICATCIIBHOCTH.

— CobumroieHre mpaBuil TEXHUKKA O€30MaCHOCTH MPH MPOBEICHUN XUMHUYECKOTO
AKCIEPUMEHTA;

— OKa3aHue MepBOM MOMOIIM IIPU 0KOrax, Mope3ax U XMMUUECKUX TpaBMax.



Coaep:xxaHue Kypca BHEYPOUHOM AeATeJIbHOCTH
X¥MHUS B HEHTPE eCTeCTBO3HAHUSA
Xumus Kak 4acthb ecrectBo3Hanus. [Ipeamer xumuu.

EcTtecTBO3HAaHNE — KOMILIEKC HAYK O TpUpoje: (PU3UKH, XUMUHU, OUOJIOTHH
u reorpadun. I[lonoxkuTenbHOE W OTpUIIATEIbHOE BO3JCHCTBHE YelIOBEKa Ha
MIPUPOY.

IIpenmer xumuu. Tema wu BemecTBa. (CBOMCTBA BEHIECTB Kak HX
WHIUBUyaJIbHbIE MpU3HAaKU. CBOWCTBA BELIECTB KaK OCHOBA WX IMPUMEHEHUS.
MeTtoabl M3y4eHHUsi eCTeCTBO3ZHAHMS.

HaGnrogenne kak OCHOBHOW METOJ TIO3HAHUS OKPYXKAIOIIETO MUpA.
YcnoBuss  mpoBeneHuss — HaOmogeHus.  ['umore3a  Kak  MPEIOJNIOXKEHUE,
OOBSCHAIONIEE WIH MPEACKA3bIBAIOLIEE NPOTEKAaHUE HAOIIOAAEMOro SIBJICHUS.
OkcrniepuMeHT. JlabopaTtopusi. DKCHEPUMEHT Ja0OpaTOPHBIA U JOMAalTHUH.
Crioco0»! (puKkcHpoBaHMs Pe3yJIbTAaTOB KcrepuMeHTa. CTpoeHue IiIaMeHu CBEYH,
CyXOI'0 rOpHYEro, CIIUPTOBKHU.

IIpakTHyeckasas padora «3HAKOMCTBO C JIaOOpaTOPHBIM O00OPYAOBAHHUEM.
[TpaBmia TexHUKH Oe€30MacHOCTH Ipu paboTe B XMMHYECKOM KaOWHETe
(;1aGopatopun )».

IIpakTuyeckas paGora «HaOmonenue 3a ropsimeil cBedod. Y CTPOWUCTBO
cnupToBKU. [IpaBuina paboThl ¢ HarpeBaTeIbLHBIMHU MPUOOPAMI.
MopeanpoBanue. Mojenn Kak aOCTparupoBaHHbIE KOIUU HM3y4ae€MbIX OOBEKTOB
u nporeccoB. Mojenu B ¢pusuke. DnexkrpodopHasi MalliHa Kak adcTparupoBaHHast
Mojielb MOJHUU. Mogenu B Ouosnoruu. buojoruueckue Mmysskd. Mojenu B
XUMUU: MaTepuajbHble (MOJEIM aTOMOB, MOJIEKYJ, KPUCTAJJIOB, alapaToB WU
YCTAaHOBOK) M 3HAKOBbIE (XMMHUYECKHE 3HAKH, XUMUYecKue (HOpMyJasl U
XUMHUYECKUE YPABHEHUS).

XuMHYecKkas CHMBOJIMKA. XUMHUUECKHE 3HaKkH. 1IX o003HaYeHNe, MPON3HOIIICHHE
U uH(pOpMaIus, KOTOPYIO OHU HecyT. Xumudeckue Ghopmyinsl. Ux obo3HaueHue,
MPOU3HOIIICHNE U UH(POPMAIIHS, KOTOPYIO OHU HecyT. MHaeKchl 1 K03 OUIIMEHTHI.
Xumusa U (pusuka. YHHUBEPCAJIbHbIN XapakKTep IMOJ0KEHHH MOJIEKYJISPHO-
KMHeTH4Yeckod  Teopuu.  [loHATHS ~ «aTomM»,  «MOJEKYJa»,  «HOHM.
Kpucrammueckoe cocTosHMe BellecTBa. KpHCTanaMueckue pemeTkd TBEPIBIX
BemecTB. Juddysus. bpoyHOBCKOE NBMXECHHE.

Xumus u pusznka. ArperaTHblie cOCTOSSHUA BemecTBa. [lonsTue 06 arperaTHoM
COCTOSIHUM  BellecTBa. ['azoo0pa3Hble, KUJIKHE W TBEpAbIE BEIIECTBA.
Kpucrannuueckue n amopdHbie TBepable BemecTBa. OU3NYecKue U XUMUYECKUE
SIBJICHHUSI.

Xumus u reorpagus. ['eonornyeckoe cTpoeHue IIaHETHl 3EMJIS: SIAPO, MAHTHS,
auTocdepa. DINEMEHTHBIA COCTAB T'€OJIOTMYECKUX COCTABHBIX YacCTEH IJIAHETHI.
MuHepanbsl 1 TOpHBIE MOPOJABl. MarMaTU4eCKUe U OCaJ04YHbIE (OpPraHUYECKHE U
HEOPraHWYECKHE, B TOM YHCIIE U TOPIOYUE) TIOPOIBI.

Xumus u 6mosiorus. XMMUYECKHUI COCTaB )KMUBOM KJIETKU: HEOpPraHU4ecKue (Boaa
U MHHEpAJIbHbIE COJIM) U OpraHuyeckue (OeNKH, KHUPbI, yTI€BOJbl, BUTAMHUHbI)
BemecTBa. lIpocTeie W CIIOKHBIE BELIECTBA, WX POJIb B JKU3HEACITEIBHOCTU
opraHn3MoB. buonormyeckas posb Boabl B kuBOM KieTke. dorocuHTre3. Ponb



xyiopoduiia B poTocuHTe3e. buonoruueckoe 3HaueHUE KUPOB, OCITKOB, IPUPHBIX
Macell, VYIJIEeBOJOB MW BHUTAMUHOB I JKU3HEIEATEIBHOCTH OpPraHU3MOB.
KauyecTBeHHble peakuun B XUMHHU. [[OHATHE O KAYECTBEHHBIX PEAKLIMIX KakK O
peaKkuusax, BOCHPHUHUMAEMBIX OPTraHOJENTHUYECKM C TOMOIIBID 3pEHUs, ClyXa,
oOoHsIHMS. AHanuTHYeCKUu 3¢ ¢dekt. OnpenensieMoe BEeCTBO U peaKTUB Ha HETO.
B03M0XHOCTh U3MEHEHUS POJIM HA MPOTUBOIOIOKHYI0. PactipocTpanenue 3amaxa
OJIEKOJIOHA, TyXOB WIH J€30/10paHTa Kak npouecc qudp¢ysuu. OOpasibl TBEpAbIX
BEIIECTB KPUCTALIMYECKOTO CTPOECHUS. MoJenu KpHUCTAIIIMYECKUX PEIIETOK.
JMemoncTpanuu. Komiekuusi pasHbIX Tel U3 OJIHOTO BEIIECTBA WM MaTepualla
(Hampumep, crekiia — jaboparopHas nocynaa). Komiekius pa3audHbIX Ten WiIu
doTtorpaduii Ten W3 aATOMHHHS JUIA  WUIIOCTPAIUd  HUIEH «CBOWCTBA —
IpUMEHEHUEe». YueOHoe 000py/IOBaHUE, HCHOJIb3YEMOE IMPU H3YYEHHH (DU3UKH,
Ouonoruu, reorpapuu W XUMHUU. ONEeKTpodopHas MallkuHA B JEHCTBUU.
['eorpaduueckue momenu (rmoOyc, kapra). buonormyeckue monenu (MyJsbKA
OpPraHOB U CHUCTEM OpPraHOB PAaCTEHUil, )KUBOTHBIX U 4esoBeka). Puznyeckue u
XUMHUYECKUE MOJEIN AaTOMOB, MOJIEKYJI BEIIECTB U UX KPUCTAUIMYECKUX PEIIETOK.
OObeMHBIE U IIAPOCTEPKHEBBIE MOJAEIN BOJIbI, YIJIEKUCIIOIO U CEPHUCTOTO ra3oB,
MeTaHa. PacmpocTpaHeHue 3amaxa OJIEKOJIOHA, JIyXOB WM JI€30[J0paHTa Kak
npouecc Audpdysun. OOpas3ubl TBEPABIX BEUIECTB KPUCTALIMUECKOIO CTPOCHUS.
Mopnenn KpUCTAUIMYECKUX PEMIETOK. Tpu  arperatHblXx COCTOSIHUS  BOJBI.
«IlepenuBanue» YIJIEKUCIOrO Tra3a B CTakaH Ha YpPaBHOBEIICHHBIX BECAX.
Komnekuusi KpuUCTaJUIMUECKMX W aMOP(HBIX BEIIECTB M HU3ACIUNA U3 HHX.
Konnekuuss muHepanoB (J1a3ypuT, KOPYH], XaJdbKONUPHUT, (QIIOOPUT, TaJHT).
Konnekuuss TOpHBIX MOpoj (TpaHUT, pasaudHble (OpMbI KajdblUTa — Me,
MpaMop, U3BEeCTHSK). KoJiekiusi roprodux HCKOMaeMbix (HePTh, KaMEHHBIN
yTOJib, chaHibl, Topd). CiupTOBast HIKCTPAKIUA XJIOPOPHUILIAa U3 3€JICHBIX JTUCTHEB.
KauecTtBeHHas peakuus Ha kuciaopon. KauecTBeHHas peakius Ha yIJIEKUCIIbIN ras.
KauecTBeHHas peakiys Ha U3BECTKOBYIO BOJY.
JlaGopaTopHbie onbITbl. OnUcaHWEe CBOWCTB KHUCIOPOJA, YKCYCHOM KHCIIOTHI,
amomMuaust. CTpoeHHMe TIUJIaMeHH (CBEYH, CIHHUPTOBKH, CYXOr0 TOPIOUEro).
M3roToBneHne MOJENEH MOJEKYJI XUMUYECKHX BEUIECTB M3 IUIACTHIIMHA.
Habmonenue OpOyHOBCKOTO — JBMKEHHMSI YaCTHUYEK UYEPHOM TyHIM MO
MHUKpPOCKOIIOM. [3ydeHHe TIpaHHTa ¢ TOMOILIBIO YBEIUYUTEIBHOIO CTEKIIA.
OOHapy:KeHue xKupa B CEMEHaX MOJICOIHEUHUKA U Tpetkoro opexa. ObHapyxeHue
7QUpHBIX Macel B amneiabCMHOBOM Kopke. OOHapykeHHEe Kpaxmajia u Oenka
(k1eiKkOBUHBI) B MIIEHWYHOW MyKe. IIporyckanue BbIIBIXa€MOTO BO3ayXa depes
U3BECTKOBYIO BOJY.

MaremaTuKa B XUMHUU
OTHocHTe/IbHBIE AaTOMHAsi M MOJIeKyJsipHass Macchl. [lonstue 00
OTHOCHUTEJIbHOM aTOMHOM M MOJIEKYJSIPHOM Maccax Ha OCHOBE BOJOPOIHOMU
eqnHuIbl. HaxoxxaeHne OTHOCUTEIbHOM aTOMHOM MAacChl XUMUYECKUX DJIIEMEHTOB
no tabmune [I. W. MenneneeBa. HaxoxneHue OTHOCUTEIBHOW MOJEKYJISPHOU
Maccel MO (opMmyJie BElIeCTBa KaK CYMMbI OTHOCUTENIbHBIX aTOMHBIX Macc,
COCTABJISIFOLIMX BEIIECTBO XMMUYECKUX 3JIEMEHTOB.



MaccoBasi 10J151 XMMHYECKOI0 3JIeMEHTa B CJI0KHOM BemectBe. [loHstue o
MacCOBOH J10JIe XUMHUYECKOTO AJIeMeHTa (W) B CJIIOKHOM BEIIIECTBE U €€ pacyueT Mo
dbopmyne BemectBa. Haxoxaenue Gopmyibl BelecTBa MO 3HAYEHUSIM MacCOBBIX
JoJiel 00pa3yIolIUX €ro AIEMEHTOB.
Yucrtbie Bemecrsa U cMecu. [[oHsaTHe 0 yncToM BemiecTtBe U 0 cMecu. CMecu
razoo0pasHbie (BO3AYyX, NMPUPOAHBIM Ta3), kujakue (HedTb) U TBepjble (FOpHbBIC
nopoApbl, KynuHapHele cMecdu U CMC). Cmecu TOMOTE€HHbIE U TE€TEpOTCHHBIEC.
O0bemMHasi 10151 KOMIIOHEHTA ra3oBoii cMecH. [Tonstre 00 o0beMHOM noi1e ()
KOMIIOHEHTa ra3oBoil cmecu. CocTtaB BO3yxa U MpUPOAHOro raza. Pacuer oobema
KOMITOHEHTA Ta30BOM CMECH I10 €ro 00beMHOM J10J1e ¥ HA00O0POT.
MaccoBasi 10J11 Beliecrsa B pacrBope. [loHsTHE 0 MAacCOBOW [10J€ BEIIECTBA
(w) B pactBOope. PacTBopuTeNnb M pacTBOpeHHOE BemiecTBo. Pacuer macchl
PAaCTBOPEHHOI'0 BENIECTBA [0 MACCE PACTBOPA M MACCOBOM JOJIE€ PACTBOPEHHOIO
BEILIECTBA U APYTUE PACUYETHI C UCTIOJIB30BAHUEM 3TUX IMOHSITHIA.
IIpakTnueckas padora «IIpurotoBiaeHue pacTBopa ¢ 3aJaHHON MacCOBOM J0JIEH
PacCTBOPEHHOTO BEILIECTBAY.
MaccoBas goas1 npumeceil. [louaTue o yucToMm BenecTse U npumecu. Maccosast
noJig mpuMecH (W) B 00pasie ucxoaHoro Bemiectsa. OcHOBHOE BemiecTBo. Pacuer
MAacChl OCHOBHOI'0 BEILIECTBA IO MAacCe BEIIECTBA, COAEPKAIIETO OIPEICICHHYIO
MacCOBYIO JIOJIO0 IPUMECEH, U IPYTUE PACUYETHI C UCIOJIB30BAHUEM 3THX MOHSITHUH.
JemoHcTpanuu. MuHepanbl KylpuT U TeHOpUT. KoiuteKuuu pas3indHBIX BHJIOB
MpaMopa U U3AeNui (WM WUTIoCTpaluil mu3aenuii) u3 Hero. Cmech pedyHOro u
caxapHoro mnecka M ux pazaenenue. Komiekuus HepTH U HEPTENPOIYKTOB.
Komnekiust ObITOBBIX cMecel (KyluHapHbIx cmeceit, CMC, maMiyHei, HalmuTKOB
u ap.). Jluarpamma o0beMHOro coctaBa Bo3ayxa. /luarpamma 00beMHOTO COCTaBa
npupoAHOro raza. O06pasibl BEUIECTB U MAaTEPUATIOB, COAECPKAIIMX OMPEACICHHYIO
JIOJTFO TIPUMECEH.
JlabopaTtopublie onbIThl. [3yueHue cocrtaBa OBITOBBIX KYJIMHApHBIX U
XO3SIUCTBEHHBIX CMECeH Mo ATUKeTKaM. M3yueHnne cocraBa HEKOTOPHIX OBITOBBIX U
dbapmaneBTUYECKUX MPENapaToB, COACPKAIIUX OMPEICICHHYIO JOII0 MpUMeceH
M0 UX 3TUKETKaM.

SBeHus, MPOUCXOAsIIIIME C BEeIECTBAMM
Paznenenne cmecei. [lonatne o paszgeieHuM cmMece M OYUCTKE BEIIECTB.
Hekortopsle mpocreiiiime crnocoObl pa3AesieHusi CMECEI: TPOCeUBaHUE, pa3AeICHUE
CMecell  TMOpOIIKOB  JKeJie3a W Cepbl, OTCTauBaHWE,  JICKaHTalus,
HeHTpuyrupoBanue, pas3fcieHUe C TOMOIIBI0  JICIHUTEIBHOM  BOPOHKH.
®uabTpoBanue. OuibTpoBaHue B JabopaTopuu, OBITY U Ha MPOU3BOACTBE.
[Tonsitue o guibTpare.
Ancopoums. I[lonstue 06 agacopOuuu u ancopOeHTax. AKTUBUPOBAHHBIN yroJib
KaK BaXHEHIHMI aicOpOCHT, €ro MCIOoJIb30BaHUE B OBITY, Ha MPOU3BOJICTBE U B
BOCHHOM JIeJie. Y CTPOMCTBO MPOTHUBOTA3A.
Juectuniasauua. ucTuisuns Kak OpoLecC BBIACICHHS BEIIECTBA W3 KHUIKOU
cmecu. JluctTunmmpoBanHas Bojia M 00J1aCTH €€ IPUMEHEHHUSI.
Kpucramnuzanusa wnu  BbimapuBanue. Kpucrammuzauuss W BblMapUBaHUE B
naboparopun (KpucTtasuu3aTopsl U (paphopoBble YaIIKW Ui BBIIAPUBAHUS) U



npupone. [leperonka nedprtu. Hedrenpoaykrer. @pakiimoHHas neperoHka >xuIKkoro
BO3/yXa.
IIpakTnueckas padora «OunucTka NOBapEHHON COJIM.
XuMmuyeckue peakuum. [loHATHE O XHMHYECKOM pEaKIUU Kak Mpouecce
MPEBPAILCHUS] OJIHMX BEIIECTB B JApPYyrue. YCIOBUS TEUYECHUS U TPEKPALICHUS
XUMUYECKUX PEAKLINMN.
I[MpusHaku xumMu4ecKuX peakumu. [Ipu3Hakn XMMUYECKUX PEAKIUN: U3MEHECHUE
LIBETA, BBIMAJCHUE OCAJKa, PACTBOPEHHUE MOJYYEHHOTO OCAJKa, BBIICICHUE rasa.
Jlemoncrpanuu. [IpocenBanne cmecm MykM M caxapHoro mnecka. Paznenenue
CMECH IOPOILIKOB CEPbI U XKenesa. Pasnenenue cMecHu MOPOIIKOB CEPhl U IECKA.
Pasnenenue cMmecu BOABI M PACTUTENIBHOTO Macja C ITOMOIIBIO JIEIUTEIBHOU
BopoHku. llenTpudyrupoanue. PunpTpoBanue. Koimekius pecnupaTopHbIX
MacoOK U MapJeBbIX MOBSI30K. AJICOpPOLIMOHHBIE CBOWCTBA aKTUBHUPOBAHHOIO YIJIS.
Cunukarenp U €ro NpuMeHeHue B ObITY U JIETKO# npombiiuieHHoCcTH. [IpoTuBoras
U €ero ycrpoucrtso. IlomydeHue IUCTWIUIMPOBAHHOW BOABI C MOMOUIBIO
7a00paTOpHON YCTAaHOBKHM [UJIi TMEPErOHKU KUAKocTe. Pazgenenune cmecu
NepMaHraHata M JuxpomaTa Kajlus crnocoOoMm kpucramumzanuu. Kosuekius
«Hedts u HedrenpomykTs». B3zanuMojeicTBUe MOPOIIKOB >Keie3a U CEphbl MpHU
HarpeBaHuu. llonmydeHue yrJIeKUCIOro rasa B3auMOACHCTBUEM Mpamopa C
KHUCJIOTOM M OOHapy»XeHHE €ro ¢ MOMOILbIO U3BECTKOBOM Bonbl. KaTanutuueckoe
pasNoKeHHe TNEepoKcHAa Bojopoaa (Karaau3atop — JUOKCHJ Maprasia).
@EepMEHTATUBHOE DPA3JI0KEHUE MEPOKCUAA BOAOPOJAa C TNOMOIIBK KaTajasbl.
KuCHOTHBIA OTHETYyHIMTENh, €r0 yCTPOWCTBO M MNPUHUMIT JAeWcTBUA. Peaknus
HEUTpaJIM3alMy OKpPALIEHHOTo (eHOoJ(TaTenHOM pacTBOpa IIEIOYM KHUCIOTOM.
B3anmopneilicTBue pactBopa IEpMaHTaHara MW AUXpOMAara Kallds € PacTBOPOM
cyabura Hatpus. Ilonyuenue ocanka rugpokcuaa meau (II) wmm ruppokcuaa
xene3a (I1I) peakuueit oOmena. PacTBopeHue momydeHHBIX 0CAIKOB THIPOKCHIOB
METAJUIOB KHUCIOTOW. [loyueHue yriiekucioro rasa B3aMMOJEUCTBUEM pacTBOpa
KapOoHaTa HaTPUs C KUCIOTOM.
JlabopaTtopHbie onbIThI. PazneneHue cMecn Cyxoro MOJIOKa M PEYHOTO IecKa.
Nzrotosnenne punbtpa u3 GUIHTPOBAILHON OyMaru win OyMakKHOW Cal(eTKu.
N3rotoBneHre MapieBbIX IOBSI30K KAK CPEACTBA WHIWBUIYaJbHOW 3allUTHl B
MEpUOJl 3MUAeMHUM rpunmna. VM3ydeHne cocraBa W IMPUMEHEHHS! CUHTETHYECKHX
MOIOILIUX CPENICTB, COAECPKAIIMUX DH3UMBbI. M3ydeHre yCTpOMCTBA 3aKUTAJIKU U €€
IIJJAMEHH.

Pacckasbl mo xumuu
Paccka3zpl 00 y4eHbIX. Bplgamoniygecss pycCKUE YYEHBIC-XMMHUKHU: XKWU3Hb H
nestenpHocth M. B. Jlomonocoa, JI. M. MengeneeBa, A. M. bytneposa.
Paccka3bl 00 3j1eMeHTaX M BellecTBaX. MeTaulbl: aJIOMUHHHI, K€JIe30, 30JI0TO.
Hemeramnsl: a3ot, Bogopoa. Boga. Xmopun natpusi. KapboHat kanbius.
Paccka3swbl 0 peakuusax. @orocunres. ['openne. Kopposust Mmetaiuios.
IIpakTuyeckas padora (IOMaIIHUN SKCIEPUMEHT) «BhIpamuBaHue KPHCTAILIOB
COJI.
IIpakTnueckas padora (1oMamHuil 3KciepuMeHT) «Koppo3usi MeTasioBy.



TemaTnyeckoe NIIAHUPOBaHUE KyPca BHEYPOUHOM JAeATeJTbHOCTH

Ne HaumenoBanwue pazaena u tembl | Yackl yaeOHOTO
/11 BPEMCHU
1 XWMUS B [ICHTPE €CTECTBO3HAHUS 12
2 MaremaTHKa B XUMHH. 14
3 SABneHus1, IpOUCXOIAIIUE C 7
BEIECTBAMHU.
4 Pacckassl 1o XuMuu 1
34




