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1. ITosicuuTeILHAS 3aNMCKA.

IMporpaMma XHMHYECKOTO KpyKKa pazpaboTaHa I ydammxcs 8-9 KiaccoB, SBISETCS OMOMHEHHEM H
MPOJIOJDKCHNEM Kypca XUMHUH JUIA JeTe ¢ 0coOBIMH 00pa3oBaTENbHBIMH MOTPEOHOCTSIMHU, T€X, y KOTO HHTEpEC K
IPEAMETY BBIXOJIUT 32 PaMKH Y4eOHOH IesTeIbHOCTH. B CBsI3M ¢ 3TMM 3aHATHS KPYXKKa 110 3TOH MporpamMMe MoMOTyT
PeLIUTh CIEeAYIOHE 3aJauu:

YKPEIHTH MOJI0KUTENbHYIO MOTHBALUIO yUEOBI B IIIKOJIE;
pacIIMpUTh 3HAHHS 00 OKPYXKAIOIIEM MHUDE;

JIOTIOJIHUTB Kypc XuMuHu 8-9 kiacca;

Hay4UTh I'PaMOTHO ¥ OE€3011acHO 00panaThCs C BEIECTBAMH.

Kaxnoe 3aHsATHE CBS3aHO C OBJIAJACHHEM KaKOro-IM0O INPaKTHYECKOro HaBbIKa Oe30MacHOi paboThl ¢
BEILIECTBOM W NMPHOOPETEeHHWEM HOBBIX ITOJIE3HBIX CBEJCHHUII O BemecTBax. B 3ToM oTHomeHUH paboTta Kpyxka Oyaer
YyacThio 0O0IIeil paboThl MIKOJIBI MO MPO(ECCHOHATIBHOW OpUEHTAlMU ydaiuxcs. YeMm pasbliue pedOsta BOWAYT B
OTPOMHBIN YBIICKATEIBHBII MHP XHMHH, T€M OBICTpEE OHH CMOIYT CTaTh CaMOCTOSITCNIbHBIMH, HMHULHATHBHBIMU,
TBOPYECKMMH JIMYHOCTAMH. B COBpPEMEHHBIX YCIOBHAX OO0BEM 3HAHUH pe3KO M OBICTPO BO3PACTAET, MOITOMY
HEOOXOAMMO TPHUBUBATh Y4YaIIUMCS YMEHHE CaMOCTOSTEIbHO MOMNOJNHATh 3HAHUS, OPUEHTUPOBATHCS B IIOTOKE
nHpopmanum, No0yXIaTh MHTEPEC M MPUBBIYKY K MOCTOSHHOMY PacIIMpEeHUI0 Kpyrozopa. Bee 3To B Oonbmioil Mepe
OTHOCHUTCS U K XHMHYECKOMY 00pa30BaHUIO ACTEH.

Ha 3ansTusax KpY’XKa B CBO60,HHOM O6HI€HI/II/I C yuuTeiieM, B o0MeHE MHEHHSIMH C OJHOKJIAaCCHUKaMH B XOI€
KOJIJICKTUBHBIX JII/ICKyCCI/Iﬁ 3HaHUA YYalluXCsa paclInupAroTCa H yFJ’[y6II${IOTC${, BO3HHMKACT HMHTEPEC K TBOp‘IeCKOﬁ
HCCIIeI0OBATEIbCKOM pa60Te N MPaKTUYCCKUM 3aHATUAM 110 XUMUU.

Takas paborta co3maeT OOJbIIME BO3MOXHOCTH i (DOPMHPOBAHHUS MEXKIPEAMETHBIX CBS3€H, 0COOEHHO ¢
(busuKoit, dKomorHel, reorpadueid u OMoMOTrHeH, B Pa3BUTUU KOTOPBIX OTPOMHAs POJIb NMPHHAUICKUT XUMUU. DTO
crocoOCTByeT (POPMUPOBAHHUIO HAYYHOTO MHPOBO33PCHUS.

JlaHHas mporpaMMa NpeayCMaTpPHBAET MPOBEICHUE MPAKTHYECKUX pabOT M 3KCIEPUMEHTOB, PEIICHHE 3ajad,
N3y4YEHUE TEOPETUYECKMX OCHOB XHMHH M DKOJIOTHH, HCCIEIOBATEIbCKOM M TNPOEKTHOW paboThl, NpOBEICHUE
JUCKYCCHUH, co3/laHKe MPe3eHTalHII.

Teopernyeckue 3HaHUS ¥ IPAKTUYECKUE HABBIKM, NOJIYYEHHBIE HA 3aHITUSAX KPYXKKa, Ui MHOTUX peOsT MOTYyT
0Ka3aTbCs 3HAYUTENIFHO Oosiee IMIMPOKHMH, TITyOOKMMH M Pa3sHOOOPa3HBIMH, Y€M IIPEIyCMOTPEHHBIE MPOTPaMMO.
OOBsCHSETCSA 3TO TEM, YTO JJIsI MHOTHX PEOST MHTEpeC K XUMHH HE OTPaHWYHBACTCS 3aHATHSIMH B OOBECIMHEHUH, a
MPOJOIDKACTCS B BHJIE CAMOCTOSATENFHON PabOTHI I0Ma, B TPOLIECCE YTCHUS HAyYHO-TIOMYJISIPHON JTUTEPATyphl U TaXKe
CIELMaIbHON JINTEPATYPhI, U3yUeHHs caiToB B MIHTEepHETE.

enu:
. (opMupOBaHHE TO3HABATEILHOTO MHTEPECA K XUMHH, JUCIUIUIMHAM €CTECTBEHHOHAYIHOTO IUKJIA;
o MOATOTOBKA K MPOIOIHKEHUIO 00pa30BaHUA U OCO3HaHHOMY BEIOOpY Tpodecchu;

3agaum:_

O0pa3oBaTteJbHbIE:

. COBEPIIICHCTBOBATh HABBIKM XMMHUYECKOTO SKCIIEPHMEHTA,;

o MOATOTOBUTD yUAIINUXCS K MPAKTUIECKOHN NEeATENBHOCTH;

. CO3JaTh YCJIOBUSI /ISl COBEPIICHCTBOBAaHHMS pabOTBI C KOMIBIOTEPOM, IIOMCKa HEOOXOIUMOM
nH(popManny, TOATOTOBKH MTPE3EHTAINH, 3alUTHI CBOMX PadoT.

BocnurareabHbie:

. Pa3BUTh TBOPYECKYIO aKTUBHOCTh, MHUIIMATUBY U CAMOCTOSATENILHOCTh YYaIIUXCS;

o c(OpMHUPOBATH MO3UTHBHBIA OCO3HAHHBIN BBIOOp Mpodeccuu;

Pa3BuBarmue:



. pa3BHUBaTh MTO3HABATEIILHBIE HHTEPECH! M TBOPIECKUE CIIOCOOHOCTH;
. (hopMHpoOBaTh HAYYHYIO KAPTUHY MHUPA.
MeToasbl 1 mpueMbl padoThI:

CEHCOpHOE BocHpHsTHe (JIEKIMH, TpocMoTp BuxeopmisMoB, C);

npakTHdeckue (JabopaTopHbIe pabOTHI, IKCIICPUMEHTBHI);

KOMMYHHKAaTHUBHBIE (IUCKYCCUH, OeceIbl, pOJICBBIC UTPHI).
2.Coaepxxanne 00pa3oBaTeIbHOI NPOrpaMMBblI.

3HaKoMCTBO ¢ 1aGopaTOpHbIM 00opynoBaHueM. IlpaBuiia TeXHUKH 6€30NaCHOCTH NMPHU padoTe B KaGuHeTe
XHUMUH.

Jlaboparopust kabMHETa XUMHH: PEaKTUBBI, 10CY1a, 000PyI0BaHHE.
JlabopaTtopHoe obopymoBanue. JleMoHCTpalrioHHOe 00opyaoBaHue. HarpeBarenbHbie MpUOOPHI M HarpEBaHHUE.

[IpaBuia momb30BaHWS HarpeBaTeNbHBIMH TpuOopamu. Ammapatr Kwumma, razomerp. BreiTsokHON mKad u ero
WCTIONB30BaHNUE /IS MPOBEACHUS ONMbITOB. MydenbHas medb. PeakTHBBI M MX Kiacchl. TeXHWKa 0€30MacHOCTH INpH
paboTe B KaOuHeTe XMMUH. Mepbl EpBOM MOMOIIH PY XMMUYECKHX 0)KOTaX M OTPABICHHSX.

Boaa. PacTBopsbl.

Bona — ocHoBa xxu3Hu Ha 3emute. Bona B ObiTy. Coneprikanue, COCTOSTHUE M POJIb BOJBI B OPraHU3Me YeIoBeKa.
Bopna — yauBepcanbsHbli pactBoputens. PactBopsl. [lpurorosienue pactBopos. PactBopumocts. MaccoBast goist
pacTBOPEHHOTO BEIIECTBA B pacTBOpPE. 3a/lauyl Ha IPUTOTOBJICHHE PAacTBOPOB. PelieHne 3a1au ¢ NCIIOIb30BaHHEM
TIOHSTHUS MaccoBas JI0Jisl paCTBOPEHHOTO BELIECTBA.

Bosayx.
Cocras Bo3ayxa. Kucmopon. Oxcuppl. ['operne. McToUHMKM 3arpssHeHns Bo3ayxa. Beibpockl aBToTpaHcnopTa.

Vcrounnky pasinoakTHBHOTO M3IydeHus. Kuciopoa 1 030H — ajyoTportHble MoAu(UKAN KHCIOpoa.
Kpyrosopot kucnopona. [Ipo6iiema 030HOBBIX IbIp. Bo3ayx — Hencuepmaemoe cbipbe. A30T — OCHOBHAS 4acTh
Bo3ayxa. [IpumeHeHne a30Ta. DKCIEPUMEHTHI C KUCIOPOAOM: TOIY4YeHHE KUCTIOPOa, CXKUTaHHE KUCTIOPOAa,
aToMapHbli kuciopoa. Bogopoa. Kpyrosopor Bogopona, cofepixanue BOIOpoIa B KOCMOCE, HCTOYHHKH BOJOPOa Ha
3emIIe.

IIpupy4ensl, HO ONACHBI.

Kucnots! u pabota ¢ Humu. PacmoznaBanme kucioT u ux cBoiictBa. MuanukaTopsl. CepHas kucioTa. [lepBas
TIOMOIIb IIPH KUCIIOTHBIX 0XOTax. A30THas kucinora. HeoObIuHbIe CBOMCTBA a30THON KUCIIOTHIL. TpaBieHne a3oTHOH
kuciorol Mmerayuios. [Tomydenue nox Tsroi «Ooyporo rasa». PacrnosHaBaHue a30THOH KHUCIIOTHI.

Hurparsl. CBoiicTBa HHTpaTOB — cojied a30THOW KucinoThl. OOHapyxkeHue HuTpaToB. ConsHas, WU
xyopoBofiopoaHas kuciora. I[ll€moun u pabora ¢ Humu. CpoiictBa menoueii. OOHapyXeHHE IIeNIOueH U
HIeso4Yecoaepkamux NpoayKToB. [lepBast moMOIIs TIPH METOYHBIX OKorax. SnoBuTse conu u pabora ¢ Humu. [lepsas
MOMOIIlb TIPH OTPABJICHHUH COJSIMH TSDKENBIX MeTaiwioB. OcaxaeHue TSDKENBIX HOHOB C ITOMOINBI0 XHMHYECKHUX
peakTHBOB. ['oproune BemecTBa U cMecu. B3psiBuateie u roproune Beniectsa. OnacHsle ra3oBble cMecu. OpraHnudeckue
pacTBOpUTENU. ALIETOH U €r0 CBOICTBA. ALIETOH KaK PaCTBOPUTENb.

Hedtp u HedrenpomykTel. CBeua. VicTopust BOSHUKHOBEHHS CBEYH. BuIbI cBEUeH.
Xumuueckue peaknuu. TUIBI XUMUYECKUX PEAKIUN B HEOPIraHUYECKOM XMMUU. Y PABHEHUS XUMHUYECKHUX

peakiuii. 3aKOH COXpaHEeHHUs] MacChl BEIECTB. PacyeTsl 1o XMMHUECKUM YpaBHEHUSIM. Peakiiiy HOHHOro oOMeHa.
I'eneTnueckast cBA3b MEXIy KilaccaMi coetuHeHnH. OKHCINTEIbHO-BOCCTaHOBUTENbHBIE peakiuu (OBP).

Teopernueckue ocHoBblI xumum. [lepuoanueckuit 3akon J[. 1. MeHnzeneeBa, cTpoeHUEe aTOMOB M CBOMCTBa
XUMHUYECKUX DJIEMEHTOB. BUIIbI XUMUYECKON CBSI3H, THUIBI KPUCTAJUIMUECKUX PEHIETOK. DJICKTPOHHBIC U CTPYKTYPHBIE
hopmymsl BemecTB. CTeneHp okucneHus. Ayutotporus. Kiaccudukarus 1 HOMEHKIaTypa HEOPraHUIeCKHX BEIICCTB.

XapakTepHbIe CBOWCTBAa OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BellecTB. Kiaccupukaius XuMIIECKUX PEaKIni.

CocraBneHne ypaBHEHHH XUMHUYECKHX peakiui. OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE peakiyuu. OKHCINTENb,
BOCCTaHOBUTENb. IIporiecch OKHUCIICHNSI 1 BOCCTAHOBIICHHUS.

DnexTponauTHYeckas Aucconuanys. Peakum nonHoro ooMena. KauecTBeHHBIC peakIlni Ha KATHOHBI i aHMOHBI.



PacyerHble 3a1a4M M0 XUMHUH.

XumMnueckue (l)OpMyJILI. PacueTs mo xuMuIecKkum q)OpMyJ'IaM C HUCIIOJIB30BAHMEM OTHOCHUTCIIBHBIX aTOMHBIX U
MOJICKYJIIPHBIX MacCC. OHpCHCJ’IeHI/IC XUMHYCCKUX (I)OpMyJ'I U3 JaHHBIX O MAaCCOBOM COOTHOMICHHUHU 3JIEMCHTOB.

Moasb — ¢IMHHIIA KOJIHYIECTBA BeIIEeCTBA. MOJ'I?[pHaiI Macca. PacdeTs! ¢ HCIIOIBb30BaHHEM ITOHITHS MOJIb.

OOBEMHBIE OTHOIICHHUS Ta30B NMPU XUMUYECKUX peakiusx. OTHOCHTeNbHas TUIOTHOCTh Tasza. OmnpeneicHue
HUCTHHHOU (YOPMYJITBI XUMHYECKOTO COSAMHEHIS IT0 MOJICKYJIIPHOM Macce.

Pacyersl nmo ypaBHeHHUSIM XHMHMYECKHX peaklMil. 3aKOH COXpaHEHHsS Macchl BellecTB. PaccTaHOBKa
KO3(h(UIMEHTOB B YpaBHEHHUSX XMMHYECKHX peakuuil. PaccraHoBka xoadduimenToB B ypaBHeHusx OBP meromom
3JIeKTpOHHOTO OanaHca; YnpakHeHHsI B paccTaHoBKe K03 ¢uuneHtoB B ypaBHeHHssx OBP. Pacuersl mo ypaBHeHHsIM
XUMHMYECKHX peakuuii. PacueTsl o ypaBHEHHAM XUMHUYECKUX PEaKInii, KOT/Ia OWH U3 PEareHTOB COACP)KUT MPUMECH.
MaccoBast 1 00bEMHAs OIS BBIXOAA MPOAYKTA PEAKIUH OT TEOPETHUECKH BO3ZMOYKHOTO.

Pacuets! o YPaBHCHUAM XUMHUYCCKUX peaKuHﬁ, Korja OavuH U3 pE€ar¢cHToB J1aH B H30BITKE.

PactBopbl. CriocoObl BBIp@XEHHsI COJIep)KaHHMs BEIIECTB B pacTBopax. MaccoBas W 0ObeMHas OIS
PacTBOPEHHOTO BelecTBa. PacueTsl, CBI3aHHBIE C HCIONB30BAHUEM INIOTHOCTH PacTBOPOB.

Pa30baBieHre U KOHLIEHTpHpPOBaHKHE pacTBOpoB. CMelleHHE pacTBOPOB pa3HOro cocraBa. KoMOMHMpOBaHHBIE
3ama4n.

Bespecymas xumusi.

IloBapenHasi coiib U €€ cBoiicTBa. [IpuMeHeHrEe XJI0pHUia HATPUs B XO3SIMCTBEHHOM JESATEIBHOCTH UYEJIOBEKA.
IToBapenHas conb B opraHuzMe uenoseka. Koraa cons — sn.

IMuma ¢ ToykH 3peHns XUMUKaA. Benku, ®Upbl U yriieBoAbl. MUKPOAJIEMEHTBl 1 MaKpOAJIEMEHThl. BUTaMHHBI
[TumieBpie 100aBKH.

Xumust 1 aBTOMOOWJIb. VI3 vero nemaror aBromobmim. TormmmBo mist aBToMoOmieil. Kopposus mMeramioB B
pasNUUHBIX Cpelax M CIOCOOBI 3amUTBl OT He€. ODKOIOTHYECKHE IPOOJIEMBI, CBA3aHHBIE C HCIOJIB30BAHUEM
ABTOMOOMJIEHOTO TPAaHCIIOPTA.

Mapdromepus u kocmetuka. Jlyxu, TyareTHas u nmapQroMepHas Boa, 0JeKOIOHB. KpeMbl, T0ChOHBI, TOHUKH.
JlexopaTuBHas KOCMETHKA: MyApHI, MOMajbl, TYUIb Il PECHHUI, TEHU IS BeK. XUMHUYECKHE CPEACTBAa I'MTHEHBI.
CpencrBa yxona 3a 3y0amu: IOPOIIKH, MACTHI, 3JMKCUPBI JJsl MOJOCTH pTa. J(e3010paHTbl U aHTHIEPCIIUPAHTEHI.
[MamryHu, KOHAUIIMOHEPHI U Oanb3aMbl I BOJIOC.

Cunrernyeckue Momwinue cpeacTea. CtupanabHbIe MOpomku. OTOEIMBATEIH.
Xumust 1 MeIuIAHA. JIekapcTBa U AAbI B JPEBHOCTH. AHTHIOTHI. AHTHOMOTHKH.

Jomamnsasa anteuka. Cpeacta nepBod MOMOIIM. ANTEYHBIA HOJ U €ro cBOWCTBA. «3el€HKa» UM PacTBOpP
OpUIUTMAHTOBOTO 3€JIEHOT0. ACIIUPHH U €ro cBoicTBa. [lepekuch Bomopoaa u e€ cBoiicTBa. [lepmaHraHaT Kamus U ero
CBOICTBA.

MuHepajbHbIe pecypchl: IT0JIe3HbIE HCKOMIaeMble, OJ1aropoIHbIe METAIIB! M IParolieHHbIC KaMHHU.

Xumus B 3emiienesnu. [Tousa u e€ Buapl. OCHOBHBIE MAaKpO U MHKPORJIEMEHTHI, HEOOXOIMMBIC JUISl POCTa U
KU3HEICSATETPHOCTH pacTeHUNA. Buabpl ynoOpeHni, mX XuMudeckuii coctas. [lecTuruabl u repOuIuapl. DKOIOTHIeCKHe
MpOOIIEMEBI, CBA3aHHBIE C X UCIOIb30BaHNeM. OCHOBHBIC HAIIPABICHHUS XUMHU3AIIUH CEIbCKOTO X035 CTBA.

XUMHusL CTPOUTEJbHBIX MaTepuanoB. CTpOHTENbHBIE MaTepHANbl IIPOIIIOT0, HACTOAMIEro u OyIyIiero.
W3BecTs kak cBs3yrommii Matepuan. KpacHbli u ruHAHBN kuprnd. CunukaTHe kuprnnd. Lement. CTpouTensHBIE
pactBOpbl. AcOecronieMeHTHbIe u3zaenusi. CTpouTeNbHBIE THIICOBBIC H3aenus. beTtoH u kenezoberoH. JlpeBecuHa,
JIPEBECHOBOJIOKHHCTBIE U IPEBECHOCTPYKEUHBIE MIUTHL.

XuMYHCTKA HA aoMy. Yz:aneHHe IISATCH. BI)IBeL[eHI/Ie JKUPHBIX U MACJIAHBIX IIATCH. BI)IBe[[eHI/Ie IBCTHLBIX IIATCH
OPraHn4eCKOro nNporucCxXoXKACHUA.



Ha xyxHe u B BaHHO#H. MBITBE M YMCTKA NOCY/Ibl. Y AaneHue Hakumu. YucTka usaenuil u3 MeramioB. UncTtka,
MBITHE U Ie3uH(EKIUS BaHH, PAKOBUH, YHUTA30B, INTATOYHON KEPAMUKH. Y JaJICHUE PiKaBYMHBL. MBITHE ITOJIOB ¥ OKOH.
VYxonx 3a meOenbto. [1one3Hble COBETHI IO YOOpKE JA0Ma.

HNHcexkTHummasl W penmesieHThbl. boppba ¢ Tapakanamu. boprba ¢ Myxamu. Boppba ¢ monbero. Bopeba ¢
rpeyHamu. boprba ¢ 1oMoBbIM TprbKoM. O TeXHHUKE OE30MaCHOCTH M Mepax MPEIOCTOPOKHOCTH MPU MCIOIb30BAHUH
OBITOBOM XMMHUH.

3. TemaTH4ecKkoe IVIAHUPOBaHHUE

3agaTus TEMA Koma-Bo yacos

Teoper. | IIpaxrt.

1 Brognoe 3anstue. Jlaboparopus kabuHera xumun. TexXHUKa 0€30MaCHOCTH MIPH 1
pabote ¢ xuMHudeckuMHu peakTuBaMmu. JlabopaTopHoe obopynosanue. [IpaBuna u
npuéMbI 6e30MacHO paboThl ¢ 000PYIOBAHHEM U BEILECTBAMH.

2 HarpeBarensubie  mpubopbl W HarpeBaHue. IIpaBwia  TOJB30BaHUS 1
HarpeBaTelbHBIMH TPUOOPAMH.

3 Amnmnapar Kwumnna, razomerp. BbeITskHOW 1mIKad M €ro HCHONB30BaHUE IS 1
IIPOBECHUS ONBITOB. MyddenbHas meds.

4-5 PeakTHBBI 1 UX KJIaCCHI. 1 1

6 Texnnka Oe3onacHoCTH NpH paboTe B KaOMHETe XMMHUH. Mepbl IEpBOii TOMOIIH 1
IIPU XUMUYECKHUX 0XKOTaX U OTPABICHUSAX.

7-8 Bopna — ocnoBa »xu3au Ha 3emie. CocTaB U cBOMCTBa BoAbL. Boja B Maciurtabe 1 1
nia”eTsl. KpyroBopoT BOJIbI B IPUPOJIE.

9 Bopna B ObiTy. Conep>kaHue 1 poJib BOJIBI B OpraHU3Me YEIOBEKa. 1
10 HcrouHuKkm 3arps3HEeHUs BOBI. DKOJIOTHYECKas MpobieMa YUCTOH BOJIBI. 1
Huckyccust.
11-12 IIpocmoTp HayuHO-TIOMyJIsipHOTO prstbMa «Bomay. 2
13 Bona — ynuBepcanbHblil pacTBOpuTeNb. PacTBopsl. [IpuroroBnenue pacTtBopos. 1
PactBopuMOCTSB.
14 MaccoBast 01s1  pacTBOpEHHOTO BelIeCTBA B  pacTBOpe. 3ajayd  Ha 1

MIPUTOTOBJICHWE pAcTBOpPOB. PelieHne 3ajay €  HCHONB30BAHUEM IOHSATHS
MaccoBast 10JIsl paCTBOPEHHOTO BEIECTBA.

15 CocraB Bo3ayxa. Kucnopon. Okcupsl. I'openue. 1

16 Wctounnkm 3arps3HEHHs Bo3AyXa. BBIOpPOCH aBTOTpaHCIOpTa. Mepel 1O 1
OXpaHe.

17 Kucnopoxg m 030H — ammoTpornHbsle MomuduKanmuu Kuciaopoga. Kpyrosopor 1
kucnopomaa. [IpoGiiemMa 030HOBBIX JBIP.

18 Bo3myx — Hemcuepmaemoe cChIpbe. A30T — OCHOBHAsS 4YacTh BO3IyXa. 1
[Ipumenenue azora.

19 OKCIIEpUMEHTHI C KHCIOPOIOM: MTOTyYeHHE KUCIIOPO/Ia, N3YIEHUE €ro CBOMCTB. 1

20-21 Bonopon. KpyroBopor Bojopona, cojep)kaHue BOAOpoJa B KOCMoce, 1 1

HCTOYHUKHU BOJIOpoJa Ha 3emuie. [losryueHne Bo1opo/ia U H3yUeHHe ero CBOIMCTB.

22-23 Kucnotsr um pabora ¢ Humu. PacmozHaBaHWe KHCIOT W WX CBOICTBa. 1 1
HNupuxaTtopsl.
24-25 Cepnas kuciora. JleficTBue cepHOM KHCIOTHI Ha OeJIOK KypHHOTO SIiIia, caxap U 1 1

JAPEBCCUHY. HepBaﬂ MMOMOIIb NPU KUCIOTHBIX OKOrax.

26-27 A3zotHast kucnota. HeoObluHble CBOMCTBA a30THOM KHCIOTHL. TpaBneHue 1 1




a30THOM KkucimoTro MeramwmoB. [lomydeHwe Tmonm Tiroil «Oyporo razay.
PacniosHaBaHMe a30THON KUCIIOTHI.

28-29 Hutpater. CpoiicTBa HHTpPAaTOB — cojleld a30THOW KHCIOTHL. OOHapyKeHHe
HUTPATOB.

30-31 ComnsHasi, WK XJIOPOBOAOPOIHAS, KHCIIOTA.

32-33 Iénoun n pabora ¢ Humu. CpoiicTBa menovyeid. OOHapykeHHE LIeIouei |
IIET0YECOAEPKALINX MPOLYKTOB. IlepBast OMOIIb IIPH IMIETOYHBIX 0XKOTax.

34-35 SAnoButeie conmn u pabora ¢ HUMHU. [lepBast TOMOIIs MPH OTPABICHUU COJSIMH
TSOKENBIX MeTauioB. OcaxaeHHWe THKENBIX HOHOB C IOMOIIBIO XHMHYECKHX
pEaKTUBOB.

36-37 B3spriBuaTsie u roproune BeniectBa. OmacHbIe Ta30BBIE CMECH.

38-39 Cseua. Mcropus BO3HUKHOBEHUs cBeud. Buasl ceeueil. CBeda ¢ TOUKM 3peHUs
xumuka. Outnne. UsrotoBnenne ceeueit. [Ipakruueckas padora «l3rotosneHue
CBEYH U3 XO3SIMCTBEHHOTO MBIIa»

40-41 Tumbl XUMHUYECKMX peakuuii B HEOPraHHMYECKOW XUMHH. YpaBHEHUS
XMUMHYECKHUX peakInii. 3aKOH COXpaHEHMS MacChl BEIIECTB.

42-43 PacyeTrsl Mo XMMHUYECKUM ypaBHEHUSM.

44-45 Wonnslie ypaBHeHHA. Y paBHEHHUS AUCCOLIUAIINN.

46-47 I'enernyeckas CBA3b MEXKAY KIIaCCAMU COCIMHEHUM.

48-49 OxucnuTensHO-BoccTaHOBHTENbHBIE peakinu (OBP).

50 Ilepuognueckuii 3axkoH JI. M. MeHnneneeBa, CTpoeHHE aTOMOB M CBOWCTBa

XMMHUYECKHX JIEMEHTOB.

51-52 Bunbl XuMU4ECKOH CBSI3M, THIBI KPAUCTAUIMYECKUX PEIIETOK. M3ydyeHue cBOMCTB
BELIECTB C ONPEACIEHHBIM TUIIOM KPUCTAININYECKON PEIIETKHU.

53-54 DJeKTpOHHBIE M CTPYKTypHble (opmynsl BemecTB. CTemneHb OKHCIEHHUS.
Anmotponusi.

55 Krnaccudukanms 1 HOMEHKIaTypa HEOpPraHMUECKHX BEILECTB.

56 XapakTepHbIE CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEILECTB.

57 Krnaccudukanms XuMHYECKUX peaKiyi.

58 OKHCIUTENFHO-BOCCTAHOBUTENbHBIE peakiuu. OKHCIUTENb, BOCCTAHOBUTENb.

[Ipouecchl OKHCIEHHUS 1 BOCCTAaHOBIICHNS.
59-60 DIeKTpoIuTHYeCKas aucconuanus. Peaknum woHHOro obmena. KadecTBeHHbIE
peaKkuuy Ha KaTHOHbBI U aHHOHBI.

61 Xumrmaeckue Gopmybl. PacdeTsr mo xuMudeckuM (GopMyiiaM C HCIIOIB30BaHHEM

OTHOCHUTEJIFHBIX aTOMHBIX M MOJEKYIApPHBIX Macc. OIpeneneHue XHMHYECKHX
(hopMyJ1 U3 TaHHBIX O MACCOBOM COOTHOILICHUH SJIEMEHTOB.

62-63 Mons — emuHMIA KonWdecTBa BemecTBa. MomsgpHas wMacca. PacueTrsl ¢
HCIIOJIb30BAHMEM TTOHSATHS MOJIb.

64-65 OTHOcuTENbHAs  IUIOTHOCT  raza. OmpeneneHue  MCTHHHOM — (OPMYJIBI
XMMHYECKOTO COSANHEHUS TT0 MOJIEKYJIIPHOM Macce.

66-67 PacyeTsl 1Mo ypaBHEHUSIM XHUMHUECKHX peakiMi. 3akOH COXPAaHEHHS MaccChl

BelecTB. PaccraHoBka k03 (UIIMEHTOB B ypaBHEHUAX XUMHUYECKUX PEAKIHH.




68-69

70

PaccranoBka kodddunmeHToB B ypaBHeHHsSX OBP MeTOIOM 3JIEKTPOHHOTO
Oaanca.

71-72

PacueTsl 10 ypaBHEHUSAM XUMHUYECKUX PEAKIIAN.

73-74

Pacuersl mo ypaBHEHHMAM XHMMHUYECKUX pPEAKLMH, KOTAa OJUH U3 PEAreHTOB
COJEPKUT IPUMECH.

75-76

MaccoBast 1 00BbEMHas OIS BBIXOAA MHPOAYKTa PEAKIUH OT TEOPETHYECKU
BO3MOKHOTO.

77-78

Pacuersl 10 ypaBHEHUSIM XUMHYECKUX PEAKIUii, KOTJa OJIMH M3 PEarcHTOB JaH B
H30BITKE.

79-80

PactBopsl. CriocoObl BeIpaKEHHSI COIEPIKaHUs BEIIECTB B pacTBopax. MaccoBas n
00BbEeMHas 10JIs1 PACTBOPEHHOTO BEILIECTBA.

81-82

PaC‘IeTLI, CBA3aHHBIC C UCIIOJB30BAHUCM INIOTHOCTU PACTBOPOB.

83-85

Pa3baBieHne M KOHIIEHTPHPOBAaHHE pacTBOpoB. CMeIIEHHE PacTBOPOB Pa3HOTO
COCTaBa.

86

IloBapenHas conp u €€ cBoiicTBa. Ilpumenenue xyopuja Hartpus B
XO3HCTBEHHON AEATEIBHOCTH YeoBeKa. [loBapeHHas coilb B OpPraHU3ME YeNIOBEKA.
Kornga comns — .

87-88

Bcé o nume ¢ TOYKM 3peHHs XUMMKA. benku, JKHpel U yIJIEBOJBL
MHUKpO3JIEMEHTBl U MakKpO3JIeMeHTHl. [IpocMOTp HaydHO-OMYIApHOTO (HIbMa
«Enay.

89-90

Buramunsl. [Iumessie 100aBku. [IpakTrueckas pabora «AHaIU3 MPOIYKTOB Ha
CoJIepKaHNE TMHIICBBIX JO0ABOKY.

91-92

Xumuss u  aBromMoOmwinb. W3 dyero gemaroT aBToMOOWIM. TOMIMBO st
aBToMmoOmiterd. Koppo3us MeTalioB B pa3jiMyHBIX CPEAax U CIIOCOOBI 3aIUThI OT
He€. DKOIOTHYeCKHe MPOOJIEMBI, CBSI3aHHBIC C HMCIIOIB30BAHHEM aBTOMOOMIBHOTO
TpaHCHOpTA.

93-94

Xumudeckue cpeacTBa rurueHsl. CpeacTBa yxoja 3a 3y0aMu: MOPOIIKH, MACThI,
SIIMKCHPBI IS TIOJIOCTH pra. Je30[0paHThl W aHTHIepCupanThl. [lammynu,
KOHMIIMOHEPH W Oanb3aMbl it BoJoC. CHHTETHUYECKHE MOFOIME CPENCTBa.
Meina. OTOenuBarenu.

95-96

Xumus u mequnuHa. JIekapcTBa M bl B PEBHOCTH. AHTHIOTHL. AHTHOMOTHKH.
Jomamnss antedka. CpencTBa MepBO MOMOIIH. ATITCUHBIH HOI M €ro CBOWCTBA.
3enénka u e€ cBoiicTBa. AcnupuH U ero cpoiictBa. Ilepexuck Bomopoaa u eé
cBoiictBa. [lepmaHranaT Kanus U ero CBOMCTBA.

97-98

MI/IHCpaJ'IBHLIe PECYpCHI: IIOJIC3HBIC HCKOIIa€MBIC, 6J'Ial“0pOZ[HLIG MCTaJlJIbl W
AparoncHHbIC KaMHU. Jlerenapl u HeﬁCTBHTeHLHOCTB.

99-100

Xumus B 3emnenenud. [loua u e€ Bunmel. OCHOBHBIE MAKpO W MHUKPOAIIEMEHTHI,
HEO0OXOAWMBIC U POCTa W KHU3HEICITCIBHOCTH pacTeHHd. Bumpl ynoOpeHuid, nx
XUMHYCCKHI cocTaB. [leCTHIHUIBI ¥ TepOMIUIBI. DKOJOTHYSCKHE MPOOJIEMEI,
CBSI3aHHBIE C MX UCMOJIb30BaHHEM. OCHOBHBIEC HAMPABICHUSI XUMU3AINH CETbCKOTO
XO3SHCTRA.

101

XuMmusi CTPOUTENBHBIX MarepuanoB. CTpPOUTEIbHBIC MaTepHajbl MPOILIOTO,
Hacrosmiero W Oyxaymiero. M3BecTh kak cBs3yrommid matepuan. KpacHbd u
rmHAHb kupnwd. Crwmmkateerid kuprnnd. LlemenTt. CtpouTensHBIE pPacTBOPEI.
AcbecronemenTHeIe m3nenusa. CTpOHWTENbHBIE THICOBBIE wm3Aenui. beToH




JKeJIe300CTOH. HpCBCCI/IHa, APCBCCHOBOJIOKHUCTBIC U JPEBECHOCTPYKCYHBIC ITIJIUTHI.

102 XYWMYHUCTKA Ha JOMY. Y lajieHUe IATeH. BhIBeIeHUE KUPHBIX U MACIISHBIX IISTEH. 1
BriBeeHne IBETHBIX IISITEH OPraHUYECKOTO IPOUCXOXKIeHHWA. Ha KyxHe W B
BaHHOM. MBITBE M YUCTKA MOCYIbl. YJaneHue Hakunu. YucTka wu3nenuii u3
MeTauioB. UncTka, MBIThE U JIE3NH(CKIMS BaHH, PAKOBUH, YHUTA30B, TUTUTOYHOM
KEepaMHKH. YjaneHue p)KaBunHbl. MBITEE MOJOB W OKOH. YX0A 3a MeOelblo.
[Tome3nsre coBeTsl MO yOOpke moma. VHCEKTHUIMIB W peNImeNeHTh. TexHuKa
0e30MacCHOCTH ¥ MEPHI IPEIOCTOPOKHOCTH MIPH UCTIONB30BaHIH OBITOBOM XMMHUH.

4. HporH03upyeMl,1e pe3ybTaTbl 0CBOCHUSA NIPOrPpaMMbI.

o TBopueckn MebICisIIMe, yMmeomme 0e3 Oomacku o0pamartbCs C BELIECTBAMH W 3HAIOIIUE MX
MPaKTHYECKOE 3HAUYEHHE, SKOJOTMYECKH IPaMOTHBIC BBIMTYCKHHKH. Y4Yalluecsl TOJDKHBI OCO3HATh OYEBUIHBIN (aKT:
XUMHS He Ooree omacHa, 4eM Jiro0ast Ipyras Hayka, - OlacHO €€ HeMOHMMaHUe WM IpeHeOpexeHne 3aKOHAMHU, YTO
BeAET K CO3JJAHUIO SKOJIOTUYECKH HETOIHOIIEHHBIX TEXHOIOTHI U IMPOU3BOJCTB, OIIACHO CO3HATEIHHOE HCIIOIB30BAHNE
JIOCTIDKCHUH XHMUYECKON HAyKN W XUMHUYECKOH MTPOMBIIIIICHHOCTH BO BPEIl YEIOBEKY.

° BbIHyCKHI/IKI/I, BJIAJCIONIME HABBIKAMHU JIOTHYCCKOI'O MBINIJICHUA, Bpra6OTaHHLIMI/I B pE3yJIbTaTe
peureHuss paC‘léTHBIX 3aJa4.
o BI)IHYCKHI/IKI/I C MNPHUBUTBIMU HaBbIKAMHU CaMOCTOSTEIbHOM pa60TI>I C ﬂOHOHHHTCHLHOﬁ yqe6H0171,

Hay4HOM, Hay4HO-NONYJSIPHOM JIMTEpPaTypod IO MpPEAMETY, OJJICKTPOHHBIMM pECypcaMM, YMEIOLIME HaWTu
HEOO0XOIUMYI0 UM HH()OPMAIIHIO.



