AHHOTanus K padodeid nporpamme no xumum s 10-11 knacca.

1. lokyMeHTBbl, HA OCHOBAaHHUM KOTOPBIX COCTABJIeHA padoyasi mporpaMmma.
Pabouas nporpamma mo 6uonoruu st odydatomuxcst 10 - 11 kiaccoB cocTaBieHa Ha OCHOBE:

V' ®enepalbHOTO TOCYIapCTBEHHOrO oOpasoBarensHOoro crangapra PI'OC  cpemamero oOmiero
00pazoBaHus;

[TpumepHOl OCHOBHOM 00pa30BaTEIBHOM MPOrPaMMBbI CPEIHETO MOTHOTO O0IEro 00pa3oBaHus
Yue6Horo miana MOY «Mopasecckuii ieHTp oOpa3zoBanus uM. B.®. PomanoBay.

®enepabHOTO TIEpEYHS YYESOHWKOB, PEKOMEHIOBAHHBIX (AOMYIIEHHBIX) K HCIIONB30BAaHUIO B
o0pa3oBaTeIbHOM IpoIecce B 00pa30BaTEbHBIX yUpeKACHHUIX pukasz Ne345 ot 28.12. 2018r.

ANANEN

2. YueOHMKH, 10 KOTOPbIM BeIETCS MpenojgaBaHue.

Pabouas mporpamma Kypca XxuMuu paspaboraHa k ydueOHuKam aBTopoB O. C. ['abpuensHa, n r.
Octpoymora, C. A. CnagkoBa 10—11 kiaccoB 0a30BOro ypoBHS 00IIe00pa30BaTENbHBIX OpPraHU3aIUH.
CrpykTypa ® couxepkaHue paboyeil mporpaMMbl COOTBETCTBYIOT TpeboBanusiMm DenepanbHOTO
TOCY/IapCTBEHHOTO 00pa30BaTENLHOTO CTaHAApPTa CPEIHETO 00IIero 00pa3oBaHusI.

1. Xumus. 10 kmacc: yueb. mis obueodpazosar. opranuzanuii / O. C. Tabpuensn, 1. T'. Octpoymos, C. A.
Crnankos. Xumus. 10 knacc. ba3oBeiit ypoBeHs. YueOnuk. — M.: [Ipocsemenue, 2019

2. O. C. Tabpuensn, U. TI. Ocmpoymos, U. B. Axcénosa, Xumus. 10 knacc. ba3oBblii ypOBEHb.
Meroauueckoe rmocooue.

3. O. C. I'abpuensan, . B. Tpueybuax. Xumus. 10 kiacc. 3aiaqyHuk
VMK «Xumus. 11 knacce. bazoBsiil ypoBeHb»

1. Xumus. 11 kmace: yueb. mms obmueodpasosar. opranusanuii / O. C. Tabpuessa, 1. T'. Octpoymos, C. A.
CrnanxoB. Xumus. 10 knacc. ba3oBeiii ypoBeHs. Yuebnuk. — M.: IIpocsemenue, 2019

2. O. C. I'abpuenan u dp. Xumus. 11 xinacc. ba3oBblii ypoBeHb. MeTonaudeckoe

3. O. C. I'abpuensn, Y. B. Tpueybuax. Xumus. 11 knacc. ba3oBbiii ypoBeHb.

OTa mporpaMma JIOTUYECKH MPOJJI0IDKAET MPOrpaMMbl  OCHOBHOTO OOIIero oopa3oBaHUs B 00JIACTH
pa3BUTHUSL BCEX OCHOBHBIX BHJIOB JIEATENBHOCTH OOYyYaeMbIX, NPEICTaBIeHHBIX B HUX. OHa cOCTaBlieHa C
y46TOM OCOOEHHOCTEH, KOTOphble OOYCIIOBJIICHBI, B TEPBYIO O4Yepe/lb, IMPEIAMETHBIM COJICPKAHUEM U
TMCUXOJIOT'MYCCKUMH BO3PACTHBIMHA 0COOEHHOCTAMU O6y‘IaeMBIX.

[lo3naBaTenpHas AESITETHLHOCTh NPU W3YYEHUU Kypca XMMHU Ha 0a30BOM YPOBHE HUIPaeT BEAYIIYIO
pOJib B pa3BUTUM OCHOBHBIX BHJOB yqe6H0171 JACATCIIBHOCTU CTAapUICKIIACCHUKOB: BJIaAC€Th METOJaMU
Hay4YHOI'O IIO3HAHUA, IMIOJJHO W TOYHO BbIpa)XaTb CBOM MBICIIHM, XapaKTCPU30BaTh, O6BHCHHTB,
KJIACCU(UIIMPOBATh XUMHUUYECKHUE OOBEKTHI, PadOTaTh B TPYIIE, apryMEHTHUPOBATh CBOK TOYKY 3pEHHS,
HAXOJWTh, UCTIONH30BATh PA3IMYHBbIC UCTOYHHKHM HH()OPMAIMU M MPEACTABIATh B YCTHOW U MUCHMEHHOM
peuu pe3yibTaThl €€ aHaIu3a.



Opna u3 3agad oOyuyeHHs B CpeIHEH IIKoJIe — OIpeIc/ieHue najbHeHIne oOpa3oBaTeabHON

TPAeKTOPHH M OTBETCTBEHHOTO BHIOOpa KM3HEHHOTO W TpodeccnoHampbHOro myTd. s pemeHust 3Tou
3aJ]a4uM CTAPIICKIACCHUKY TPY M3YYCHUN XUMUH JOKHBI UCIIOJIh30BaTh IPUOOPETEHHBIN Ha YPOKaX XUMHUH
OTIBIT JICATEIILHOCTH B PO ECCHOHAIBHOM chepe U I000i KU3HCHHON CUTYaIIUY.

1)

2)
3)

3. Ileau paGoueii mnporpaMMbl COCTOSIT B:

B MPUOOPETEHUH 3HAHUH, YMEHHA M CIOCOOOB JCATEIHHOCTH, CIIOCOOCTBYIONUX (DOPMHUPOBAHHIO
[EJIOCTHOTO MPEACTABIECHHS O MHPE;

B pa3BUTHUU OIIbITA pa3Hoo6pa3H0171 ACATCIIBHOCTH, CAMOIIO3HAHUA U CAMOOIIPCACIICHUA

B OCO3HAHHOM BBIOOpE WHIMBUAYAIbHOW 00pa3oBaTenbHOW TPASKTOPUH W TPOQPECCHOHATHEHOM
JICSATSIILHOCTH.

Bonpmoit Bkiax B TOCTIKEHHE STUX IEJed cpeaHero ooimero oOpa3oBaHUS BHOCUT U3YUeHUE XUMUU,

KOTOPOC IMPU3BaHO obecneuumo.

1)

2)

3)

4)

(dbopMHpOBaHHE ECTECTBEHHO-HAYYHOW KapTUHBI MHpa, B KOTOPOHM CHCTEMa XMMHYECKUX 3HAHHUN
ABJISIETCS €€ BaXKHEHIIMM KOMIIOHEHTOM;

pasBUTHE MHTEJUICKTYAIBHOIO U HPaBCTBEHHOT'O MOTEHIMAJa CTAPLICKIACCHUKOB, (POPMUpPOBaHHE Y HUX
9KOJIOTMYECKH IPAaMOTHOTO B y4eOHOH 1 POeCCHOHANIBHON AEATENBHOCTH, a TAK)XKE B OBITY;

OCO3HaHHWE y CTapIICKIACCHUKOB HEOOXOIUMOCTH B PA3BUTHUH XMUMHU U XUMHYECKOH TIPOMBIIIIEHHOCTH,
KaK TPOWU3BOAUTEIHHON CHIIBI OOIIECTBA;

MOHUMaHUE HEOOXOMMOCTH 0€30MacHOro O0pallleHus ¢ BEIECTBAMHU U MaTepHallaMH, UCTIOIb3yEeMbIMU
B TIPOo(eCCHOHATLHON M IOBCETHEBHOM JKU3HHU.

Henamu uzyuenus xumuu 6 cpeoneil wWiKojie a61aomcs.

1)

2)

3)

BUJICHHE W TIOHMMaHHE 3HAUYMMOCTH XMMHUYECKHMX 3HAHUH MJs KaXJOTO YJeHa COLMyMa; yMEHHe
OILICHUBATh Pa3NUUHble (AaKTHl W SIBJICHUS, CBSI3aHHBIE C XUMHUYECKHMMH OOBEKTAaMH W TPOIECCaMu Ha
OCHOBE  OOBEKTHBHBIX KPUTEPUEB W OINPEIACIEHHOM CHUCTEMbl ILIEHHOCTEH, (OpPMyIHUpoOBaTh H
000CHOBBIBaTh COOCTBEHHOE MHEHHE U YOS KICHHE;

MMOHMMAaHUE POJM XUMHUH B COBPEMEHHON €CTECTBEHHO-HAyYHOM KapTHHE MHpa W HCIOJIb30BaHUE
XUMHAYECKUX 3HAaHUHM Uil OOBACHEHHS OOBEKTOB M MPOLECCOB OKPYXKArOWIEH eHCTBUTEIBHOCTH —
MIPUPOIHON, COLIUAIIBHOM, KYJIbTYPHOH, TEXHUYECKOH CpE/bl;

¢dbopMHpOBaHHE Yy CTapUICKJACCHUKOB NPU HM3YYEHHUHM XMMHM ONBITA MO3HAHUS M CAMOIO3HAHUS C
MOMOIIIBIO KJTFOYEBBIX KOMIIETEHTHOCTEH (KIIIOYEBBIX HABBIKOB), KOTOpPHIE HMEIOT YHHBEPCAIBHOE
3HAa4YCHUE JUIs pa3IMYHbIX BUJIOB JESATENBHOCTH, — IIOMCKA, aHainM3a W 00paboTkm WH(DOpMaIwmy,
W3TOTOBJICHWE HWHPOPMALMOHHOTO NPOAYKTa M €ro Mpe3eHTALUH, MPHHATHA peIIeHuH,
KOMMYHHMKAaTUBHBIX HaBBIKOB, 0€301MacHOr0 OOpalleHus C BEIECTBaMH, MaTepHaJaMH U IMPOIECCaMH B
MTOBCETHEBHOW KU3HHU U MTPO(ECCHOHATBHOMN 1eATENbHOCTH.

O01as xapaKkTepUCcTHKA Kypca

Oco0eHHOCTH CONIEpPyKaHMsI 1 METOIUYECKOTO TTOCTPOCHHsI Kypca copMupoBaHsl Ha ocHoBe OI'OC

COO.



1. CopepxaHue Kypca BBICTPOCHO JIOTHYHO U JOCTYTHO B COOTBETCTBHH C CHCTEMHO-
JIeSITEIbHOCTHRIM ITOJIX0JJOM Ha OCHOBE MEpapXuu ydeOHBIX TpoliaemM

2. B 10-om xiacce CTAapUICKIIACCHHUKU 3HAKOMATCA C oorateIM MHPOM OPraHM4Y€CKUX BCIICCTB Ha
OCHOBE pfam3ali HJACHU B3aNMMOCBA3H XHMHUYCCKOI'O CTPOCHHUA I3THUX BECIICCTB C WX CBOWCTBAMH H
MIPUMCHCHUCM

3. Copepxanne Kypca oOmieit xumum B 11-om Kitacce crocoOCTByeT (hOPMHUPOBAHHUIO E€IHHOM
XUMHYECKON KapTWHBI MHpPa y BBIIIYCKHHKOB CpETHEH IIKONBI MYyTEM pPacCMOTPEHHUS OOIMWX I
HEOPraHWYECKOW U OPTraHUYECKOM XMMHUHU MMOHATHI, 3aKOHOB U TEOPUU.

4. Nzydenune Kypca IPOBOJUTCS Ha OCHOBE COYETAHHUSA TEOPHH M MPAKTHKHU IIPOOIIEMHOTO 00ydeHUS
Y TI0JIaYU MaTepHala B JIOTHUKE HAyYHOTO MTO3HAHUSL.

5. TeopeTnueckue MOJOKEHUSI Kypca IIMPOKO MOAKPEIJICHbl JEMOHCTPALMOHHBIMH XUMHYECKHUMHU
JKCIEPUMEHTaMH, JTA0OPATOPHBIMHU OIBITAMH U MPAKTUYECKUMH paboTaMH.

6. Peanuzyercss uHTErpanys coxepxaHus Kypca ¢ NpeAMETaMH HE TOJBKO €CTECTBEHHO-HAY4YHOTO,
HO Y TYMaHHUTapHOT'O I[UKJIOB.

7. JIOCTH)XEHUIO IPEIMETHBIX, METAIIPEAMETHBIX U JINYHOCTHBIE PE3yIbTaTOB CIIOCOOCTBYET CHCTEMA
3agaHuii B ¢opmare pedieKcuu: NpOBEpPbTE CBOM 3HAHMA, NPUMEHUTE CBOM 3HAHUS, HCHONb3YHTE
JIOTIOJTHUTENBbHYI0 HHPOPMAIHIO U BBIPa3UTE MHEHHE.

8. PackpbIBaeTcsi posib pOCCHUMCKMX YYEHBIX B CTAHOBJICHUM MHUPOBOM XMMHYECKOM HAYKH, YTO
CIOCOOCTBYET BOCITUTAHUIO MATPUOTHU3MA H HAIIMOHATBHOW CaMOHMICHTU(UKAIIHH.

9. Kypc peanusyeT cBs3b YUeOHOW JMCIUILUTUHBI C KH3HBIO, YTO CIHOCOOCTBYET YCHIJICHHIO
MOTHUBAIIMN YYAIIUXCS K H3YYECHHIO HEMPOPMIFHONH XUMHHU Yepe3 PacKpbITHE CBS3M U3y4aeMOoro MaTepHaia ¢
Oynyuieit oOpa3oBaTesibHON TpaeKTOpUeH 1 MPo(heCCHOHATBHOMN JIeATSIIbHOCTH.

10. B kypce mpencTaBieHBl COBPEMCHHBIC HAIPABICHUS PA3BUTHS XUMHYECKOW HAyKH W
TEXHOJIOTHUH.

11. B KypC€ HaAlllJIM OTPaKCHHUEC OCHOBHBIC COACPIKATCIIbHBIC IMHUU:

L4 «Bemecmeo» — 3HaHUA O COCTaBC, CTPOCHUHU, CBOMCTBax ((1)I/ISI/IIJ€CKI/IX, XUMHUYCCKUX H
6I/IOJ'IOFH‘ICCKI/IX), HAaXO0XJACHUH B IIPUPOJAC U IMMOJTYUCHUN BaXKHEHIINX XUMHYECKUX BCIICCTB,

® «Xumuueckasn peakuus)) — 3HaHUA O IIPOLECCAxX, B KOTOPBIX MNPOABIAIOTCA XUMHNYCCKHE CBOMCTBA
BCIIECTB, YCJIOBUAX UX IMPOTCKAHUA U criocobax YHpaBJICHUSA MU,

L «Hpujneneuue eeuiecme» — 3HAHHUA B3aMMOCBA3U CBOMCTB XMMHYECKHX BCIICCTB, HauboJiee
HCIIOJIb3YCMBIX B 6I>ITy, MMPOMBIIJIICHHOCTH, CCIILCKOM XOBHﬁCTBC, 3APaBOOXpPaHCHUHN U HA TPAHCIIOPTE;

o  «A3bIK Xumuw» — CUCTEMAa 3HAHUU O BAXHEHUIIMX MOHATHUAX XUMUU U XMMHYECKOH HOMEHKJIAType
Heopranndecknx u opraamdeckux BemecTB (MIOIIAK wu TpuBmanpHOI); BIaAeHHE XUMHYECKOMH
CHUMBOJIMKOM M €€ OTpakeHHWEM Ha IUCbME, —XMMHYECKHMMHU 3HaKaMu (CHUMBoOJaMu), (GOPMYNBl H
ypaBHEHUS, a TAaKXKe MpaBuiia IepeBoia HHPOPMAIHH C POJHOTO SI3bIKa Ha SI3BIK XUMHH U O0PaTHO.

e 2.Coxepsxanue kypca. 10 knacc. ba3oBblii ypoBeHb
Teopua cmpoenua opeanuueckux coeounenuii A. M. Bymneposa. Ilpeomem



opeanuueckou xumuu. OpeanuyecKkue eewjecmea: NPUPOOHbvle, UCKYCCMBEHHblE U
cunmemuueckue. (OcobeHHOCMU COCMABA U CMPOEHUS OP2AHUYECKUX BeUjecms.
Bumanusm u ezo kpax. Ilonamue 06 yeneeooopodax.

OcHOBHbIE TOJIOKEHUS] TEOPHMM XHMHYeCKOro crpoenusi bytiepoBa. BaneHTHOCTS.
CrpykTypHBIE (QOpPMYIBI — IOJIHBIE U COKpalléHHble. [IpocTeie (oaMHapHBIE) M KpaTHBIE
(mBOliHBIE U TpOIiHBIE) CBA3U. M30MeprI 1 m3oMepusi. B3anMHOe BIHsSHNE aTOMOB B MOJIEKYJIE.

Memoncmpayuu. Hexoropblie oO0IMEe XMMUYECKHE CBONCTBA OPraHUYECKUX BEIIECTB: WX
ropeHue, miaBjieHne u oOyrnmBaHne. Mopenu (IIapocTepXKHEeBbIE M OOBEMHBIE) MOJEKYI
OpPraHUYECKUX COCTUHEHUIH pasHbIX KiaccoB. OmpesieNieHHe JIIEMEHTHOTO COCTaBa
OpPTaHMYECKUX COCTUHCHHIA.

Jlabopamopusie onvimul. VI3roTOBIEHUE MOJIETIEH OPraHMYeCKUX COCTMHEHUN.

YrieBonopoabl M X NPUPOIHBIEC HCTOYHUKH

Ipenensnsie yraesogopoanl. Aiakanbl. Onpenencnue. ['oMonorndeckuii psii allkaHOB U €ro oommiast
¢dopmyna. CTpykTypHas u3oMepus yriepoaHoi nemu. Pagukanel. Homenknarypa ankaHoB. XUMUYECKHE
CBOWCTBA AJKaHOB: FOPEHUE, PEAKLUMHU 3aMELICHUS (IaJOTCeHUPOBAHKE), PEAKLMS Pa3/IOKEHUS MeETaHa,
peaknus IeruIpupOBaHHs ATAHA.

HenpeneabHbie yriaeBogopoabl. AJikeHbl. OTuiieH. ['omonornuyeckuil psn ankeHoB. Homenkmarypa.
CrpykrypHas uzomepus. [IpoMbllIeHHOE MOJyuYeHHE ajIKEHOB: KPEKUHI W JIETHJIpUpPOBAHHE AJKaHOB.
Peakuust meruapatanuy 3TaHONa, Kak J1a0OpaTOpHBI crmoOco® IOMydeHus S3TWieHa.  Peakuuu
MIPUCOENNHEHUS: TUApATalys, THAPOraJoreHUpOBaHNe, TaJoreHUpoBaHHe, noauMepusanuu. IIpasuio
MapxoBHuKkoBa. OxucieHue ajakeHoB. KauecTBeHHbIe peakIiy Ha HelpeieabHbIe YTIIIEBOA0POIbI.
Aaxanguensl. Kayuykun. Homenknatypa. CompsbkéHHble auenbl. byraamen-1,3, usompen. Peakuus
JlebeneBa. Peakiuu mpucoeMHEHUs] — ankagueHoB. Kaydyku: HaTypalbHBIH, CHHTETHYECKHUE
(6yTanueHoBbIH, N30MIPEeHOBLIN). Bynkanuzanus kayuyka. Pesuna. D00HHUT.

Aaxunbl. O0Imas xapakTepucTHKa roMosiorudeckoro psjaa. Criocodbl 00pa3oBaHHs Ha3BaHWH ATKHHOB.
XUMHYEeCKHe CBOWCTBA alleTWJIeHa: TOpPEHHe, peaklUWd MPUCOCIWHEHHS: THAPOTaIoreHUpPOBaHUE,
rajJjoreHupoBaHue, ruapaTanus (peaxius Kyueposa), — ero noiny4yenue u npuMeHeHne. BUHuixigopun u
€ro MOJMMEpHU3alus B MOJUXJIOPBHHUIIL.

Apensbl. beH305, Kak NpEeACTaBUTENNb ApPOMATHYECKHX YTIeBOAOponoB. CTpoeHHE €ro MOJEKYJIbl U
CBOWCTBa ()M3NYECKHE W XUMHUYECKHE CBOWCTBA: TOPEHHE, PEaKUUH 3aMELICHUs — TaJlOreHUPOBaHME,
HuTpoBaHue. [lonyuenne v npuMeHeHne GeH30a.

Ilpuponnbiii u momyTtHbli ra3pl. CocraB mnpupoAHoro rasa. Ero HaxoxaeHWe B IpPHPOJE.
[IpeumymiecTBa NPUPONHOTO Tra3a Kak TOIUIMBA. XHMMHUYECKash mepepadoTKa NPUPOIHOrO rasa:
KOHBepcHs, muposn3. CHHTE3-Tra3 U ero NpuMeHEHNE.

[MomyTtHeIe Ta3b1, UX coctaB. [lepepaboTka MOMyTHOro ra3a Ha QpaKIHU: CyXOW Ta3, MpoNaH-OyTaHOBas
CMeECh, ra30BbIi OCH3MH.

Hedtr u cnocodsl eé mnepepaGorku. CoctaB HetH M e€ mepepabOTKa: IMEPETOHKA, KPEKHUHT,
pudopmunr. Hedbrenpoaykrel u ux monydenue. [Tonstue 06 OKTaHOBOM uuciie. XUMHUYECKHE CIIOCOOBI
MOBBIILICHHS Ka4eCTBa OCH3MHA.

Kamennblii yroyn u ero nepepadorka. Kokcopanne KaMEHHOTO YIJISl M €70 MPOIYKTHI: KOKCOBBIH Tas,
aMMHavHas BOJja, KAMEHHOYTOJIbHAsI cMoJIa, KOKC. ["asndukanys KaMeHHOTO YIS

Jemoncmpayuu. I'operrie peenbHBIX U HETPEAETbHBIX YIIEBOAOPOJIOB: METaHa, 3TaHa, alleTHJIeHA.
KauecTBeHHBIE peakiy Ha HENpPEIENbHBIE YIJIEBOAOPOABI: 00ECIBEUMBAHIE ITUICHOM M arleTUICHOM
pacTBOpOB INepMaHraHaTa Kaausi U OpoMHOW Boabl. OTHomleHHWe OeH307la K 3THM OKHCIIHTEISIM.
Herupparanus stanona. [unpomns kapouma kampuus. Komnmexuun «Hedts u HedrenpomykTo»,
«KaMeHHBI# yroyib U IPOAYKThI €ro nepepabotkm», «Kayuyku». Kapra mojie3Hsix uckomnaeMbix Pd.
Jlabopamopnuie onvimoi. OOGHapy)eHUE IPOAYKTOB TOpeHUs cBeud. MccnenoBanne CBOHCTB KayuyKOB.
IIpakTuyeckast padora Nel «IlonydeHne HenmpenenpHOro yriaeBo0poia U U3YUEHNE €T0 CBONCTBY
Kucsopoa- n a3orconep:kamue opranndeckue coeJuHeHUs!



OnHoatomHuble cnupThl. Onpenencaue. OyHKIMOHANBHAS THAPOKCIIbHAS Tpymima. ['oMoiorundeckuit
psil  TpEeAeNbHBIX OJHOATOMHBIX CHHPTOB. M3omepus NOJOXKEHUS (YHKIMOHAIBHOM TIPYIIIBI.
Bonopomnas cBsizb. XUMHUECKHE CBOWMCTBAa CIUPTOB. AnbaeruaHas rpynmna. Peakums stepudukanmu,
cnoxubie 3¢upsl. [IpumeHenne crnupros. JlelicTBHE METUIOBOTO M 3THIOBOTO CIIMPTOB HA OpraHU3M
YeoBeKa.

MHoroaroMHble CHHUPTbI. ODTWIEHIJIMKOJIb, KaK INPEACTABUTENb [BYXaTOMHBIX U TIJIMLEPHUH, Kak
MIPEJCTAaBUTENb TPEXATOMHBIX CHUPTOB. KauecTBeHHas peaknus HAa MHOTOAaTOMHBIE CIHMPTBI, WX
CBOIiCcTBa, OoNMy4YeHne 1 npumeHenne. llonsatue 06 anTHdpr3ax.

®enoua. CtpoeHue, NOIyYeHHE, CBOWCTBA U NMpuMeHeHue ¢eHona. KayecTBeHHbIe peakuny Ha (EHOI.
BsanMHoe BiusiHUE aTOMOB B MOJIEKYJIe (peHOIIa.

Aubaeruibl U KeToHbl. DopManbaerun U aneTanbIerul, Kak MpeICTaBUTEIN albIETHIOB, COCTaB HX
Monekyl. PyHKIMoHanbHas KapOoHwIbHas rpynma. KayecTBeHHble peakunu Ha anpaeruisl. CBONCTBA,
NOJy4YeHHEe W NpuUMeHeHue ¢opManpaeruga U aneranbaeryaa. Peakiuy IMOJMKOHACHCALMM UL
¢dopmanbaeruaa. [loHsTre o KETOHaX Ha MPUMEpPE AlleTOHA.

Kap6oHoBble KHCJI0TBI. ['OMOJIOrHYECKUil Psil MPEJCTbHBIX OTHOOCHOBHBIX KAapOOHOBBIX KHCIIOT.
JKupHbie kapOOHOBBIE KUCIOTHL. XMMHUYECKHAE CBOHCTBA KapOOHOBBIX KUCIOT. [lonydeHne u npuMeHeHue
MYpPaBbUHOM U YKCYCHOM KHUCIIOT.

Cao:xubie 3¢upsl. JKupbl. Peakiust stepuduranuu. Crnoxabie 3Qupbl. Kupbl, UX COCTaB U THAPOIH3
(KUCIOTHBIN ¥ meIouHoM). Mbuia. ['uapupoBaHue )KUpPOB.

YraeBoanl. YriaeBoasl. MoHocaxapuasl. ['roko3a kak ampaerupocnupt. Copout. MonoYHOKHCIOE U
criupToBoe Opoxkenue. @otocunres. Jucaxapuasl. Caxaposa. [loaucaxapuapl: Kpaxmal, IeUT0I03a.
AmuHbI. AMUHOrpymnmna. AMUHBI OpelenbHble U apoMathyeckue. AHWINH. [lonyyenne aMmuHoB. Peakuus
3uHuHa. XMMUYECKUE CBOMCTBA U IPUMEHEHUE AMUHOB.

AMMHOKMCJIO0TbI. AMHHOKHUCIIOTBI, COCTaB UX MOJIEKYJI M CBOMCTBA, KaK aM(OTEpPHBIX OPraHMYECKHX
COCIMHEHNN. [TMIMH, Kak NpPeNCTaBUTENb aMHUHOKHUCIOT. llomydeHWe NOMUNETHIOB peakuen
nonukoHaeHcanuy. IlonsaTre o nenTHUIHOMN CBS3U.

Beaxu. CtpoeHne MoisieKys OCJIKOB: MEpBUYHAs, BTOPUYHAS M TPETHYHAsl CTPYKTypbl. KadecTBeHHbIE
peaknuu Ha O€JKH, UX TUAPOIN3, ACHATYpalusl U OnoJorudeckue QyHKIHUH.

Hemoncmpayuu. llonydeHne anbIerwjioB OKHCIEHMEM cHUpToB. KadecTBeHHas peakuus Ha
MHOTOaTOMHBIE ~ CHUPTHL. 3aBHCHMOCTb pPacTBOPUMOCTH ()eHoda B BOAE OT TEMIEpPaTyphl.
BiaumogeiictBue ¢ OpomHoi Bomoi u xyopunaom xkenesa(lll), kak kauecTBeHHbIe peakinuy Ha (HEHOJ.
Peaknum cepeOpsiHOTO 3epKalia U CO CBEKEMONyUeHHbIM rupokcuaoM menu(ll) mpu HarpeBaHum, kak
KayeCTBEHHbIE peakuuu Ha anpieruapl. OOpasubl MypaBbMHOH, YKCYCHOH, HaJbMHUTHHOBOM H
CTEapuHOBOM KHCIIOT U MX PaCTBOPHUMOCTH B BOJE. AJNIbJETHAHBIE CBONCTBA U CBOWCTBA MHOTOATOMHBIX
CIHUPTOB TIIOKO3bI B peakuuu ¢ rujapokcuaoMm meau(ll). Mnentndukanms xpaxmana. KauecTBeHHBIE
peaxkuuu Ha OEJIKH.

Jlabopamopnuie onvimur. CpaBHEHUE CKOPOCTH UCIIAPEHMSI BOBI U 3TaHOJIA. PaCTBOPUMOCTH IIIMIIEpUHA
B BOJE. XMMHYECKHE CBONCTBA YKCYCHOM KHCIOTHL. OIpeleneHne HENpeAeNbHOCTH PACTUTENBHOTO
Mmacna. MneHntndukanms kpaxMana B HEKOTOPBIX NMPOAYKTax MUTaHUsS. M3roToBiieHHE KpaxMaibHOTO
kieicrepa. M3rorosienne Moaenei MoJaeKysl aMMHOB. M3roToBieHre MoIen MOJIEKYJIbI [IIHIKHA.
Ilpakmuueckasa paboma. VinenTudukanust opraHn4ecKuX COSANHEHHH.

Opraanyeckass XuMus ¥ 0011eCTBO

buorexnosorus. Ilepumoast e€ pasButus. Tpu HanpaBiaeHuss OHOTEXHOJOIMU: TeHHas (WMIIH
TeHEeTHYEeCKas)) WH)KEHEepus; KJIeTOYHas WHXECHEpUs; OHolornveckass WHXeHepHus. | eHeTuuecku
MomudunupoBanHeie  opranuzmbel  (I'MO) w  TpaHcrenHas  mpoaykius.  KioHupoBaHue.
HNmmoOunm3oBanHbie PepMEHTHI 1 UX TPUMEHEHUE.

Hoaumepsi. Kitaccudukanus noauMepoB. McKycCTBEHHBIE MOJUMEPHI: LEIUTYJION, alleTaTHBIN MIENK,
BUCKO3a, IeJuto]aH.

Cunrernyeckue noauMmepbl. Ilosnmepusanus M INOJUKOHIEHCAIMs, KaK CIIOCOObI IIOIyY€HHs
nonuMepoB. Cunrerndeckue kayuyku. [lomuctupon, TedioH U NONMBUHWIXIIOPU, KaK MIPEICTaBUTEIN
wiactMacc. CUHTETHYECKUE BOJIOKHA: KallPOH, HalJIOH, KeBJap, JaBcaH.



Hemoncmpayuu. KoIUIEKIMA KaydyKOB, IUIACTMACC, CHHTETHYECKHX BOJIOKOH W M3ACIUN W3 HHX.
DEepMEHTATHBHOE Pa3JIOKEHUE NEPOKCHAA BOAOPOAA € IMOMOIIBIO KaTanasbl CBEKEHATEPTBIX MOPKOBH
TN KapToders.
Jabopamopnuvie onvimor. O3HaKOMIIEHNE C KOJUIEKLIMSAMHU Kay4yKOB, IJIACTMAcC U BOJIOKOH.
Ilpakmuueckaa padoma. PacriozHaBaHHE IIJIACTMACC U BOJIOKOH.
[ ]

e Copepxanne kypca. 11 knacc. ba3oBblii ypoBeHb
CTpoeHue BellecTn
OcHoBHbIE CcBeleHHs1 0 cTpoeHuu atoMa. CTpoeHue aToma: COCTaB sipa (HYKIIOHBI) U 3JEKTPOHHAs
obomnouka. [lonstne 06 m3oromax. [loHATHE O XMMHUYECKOM 3JEMEHTE, KaK COBOKYIHOCTH aTOMOB C
OJIMHAKOBBIM 3apsiOM sifpa.
Ilepunoguyeckasi cucremMa xumu4yeckux dieMeHToB JI. 1. MenneneeBa B cBeTe CBeTe YYECHHS O
cTpoennn artoma. Omuueckuit cMbeicn mpuHATOM B Tabmune JI. M. MeHneneeBa CHMBOJHKH:
MOPSAZIKOBOTO HOMEpa »d3JeMEeHTa, HoMepa Iepuoja U Homepa rpynnsl. [loHsTHE O BaJ€HTHBIX
anekTpoHax. OToOpakeHHe CTPOCHUS DJEKTPOHHBIX OO0OJOYEK AaTOMOB XHMHUYECKHUX JIIEMEHTOB C
MOMOIIBIO 3JIEKTPOHHBIX U 3IEKTPOHHO-TpaduiecKux GopMyIL.
OO0BbscHEeHNE 3aKOHOMEPHOCTEH N3MEHEHHUSI CBOMCTB AJIEMEHTOB B MIEPHOJIaX U TPYIIax MEePHOAMIECKON
CHUCTEMBI, KaK CJEICTBHE HUX DJIEKTPOHHOTO CTPOEHHUS. OJEKTPOHHBIE CEMEHCTBA XHUMHUYECKUX
3JIEMEHTOB.
CpaBHeHnue Ilepuoau4eckoro 3aKoHa U TEOPUMU XMMHYECKOI0 CTPOeHUsI HA (pu10codckoii OCHOBE!
MPENINOCEUIKN OTKpPBITHS Ileproandeckoro 3akoHa M TEOPHHM XHMHUYECKOTO CTPOCHMS OpraHMYECKUX
COCIMHEHWI; pOJIb JMYHOCTH B HMCTOPUM XHMHH; 3HAUYECHUE NPAKTUKH B CTAHOBJICHHU U DPA3BUTHH
XUMHUYECKUX TEOPHUIL.
HNonnas xumMmuyeckasi cBA3b U HOHHbIe KPUCTAJUINYeCKHe PelIéTKkH. KaTHOHBI 1 aHMOHBI: UX 3apsiibl
U KiaccuHKalus MO0 cOocTaBy Ha MpocTble W cioxkHble. [IpencraButenu. IloHsTHe 00 HOHHOM
XUMHYecKoil cBs3u. VoHHas Kpuctamuueckas pemérka u  (U3NYEeCKUe CBOWMCTBA BELIECTB,
00yCIIOBIIEHHBIE 3THM CTPOCHHEM.
KoBajienTHasi xuMHMYecKasi CBA3b. ATOMHbIE M MOJEKYJISpHble KPUCTANJIMYECKHE PEMIETKH.
IlonsiTHE O KOBaJIGHTHOM CBS3H. 9JIGKTpOOTpI/IHaTeJIBHOCTI), HCIIOJIApHad W IOJIApHAass KOBAJCHTHBLIC
cBs3u. KpaTHOCTh KOBaJICHTHOM CBsI3M. MexaHn3Mbl 00pa30BaHUsI KOBAJICHTHBIX CBsi3ed: OOMEHHBIH U
JIOHOPHO- akUenTOpHbIA. [lodspHOCTE MOJEKYIBI, KaK CIEICTBHE MOJSAPHOCTH CBSI3U U TEOMETPHUU
MOJICKYJIBI. KpI/ICTaIIJ'II/IT-IeCKI/Ie peHIéTKI/I C OTHUM THUIIOM CBA3U: MOJICKYJISIPDHBIC 1 aTOMHBIC. Ddusnueckue
CBOIICTBa BelIECTB, 00YCIOBICHHBIE THIIOM KPUCTAIITMUECKHUX PEIIETOK.
Metasuinyeckass cB3b. [IOHATHE O METAIMYECKOM CBA3M W METAUIMYECKMX KPHCTAJIIMYECKAX
pemérkax. @U3nveckue CBOMCTBa METAJUIOB HA OCHOBE HX KPUCTAJIIMYECKOro crpoeHus. [Iprumenenue
METaJUIOB Ha OCHOBE UX CBOMCTB. UEPHBIE U LIBETHBIE CILIABBI.
Bonopoanass xumMu4yeckasi cBfi3b. MEXMONEKYIsIpHAsS M BHYTPUMOJIEKYJISIpHAsS BOJOPOIHBIE CBSI3H.
3HaueHne MECKMOJICKYJIAPHBIX BOAOPOIHBIX CBSI3EH B MIPpUPOJC U KMU3HU YCIIOBCKA.
IHommepsl. IlonyyeHnne monuMepoB peakUUsAMHU MOJUMEPHU3ALMN W TMOJHMKOHAEHcAWU. BaxHelmue
MIPEJICTAaBUTENN IUIACTMACC M BOJIOKOH, HX IIOJIy4€HHE, CBOMCTBA M mpuMeHeHue. [lonsatne o
HEOPraHWYECKUX MOJIMMEPaX U UX MPECTaBUTEIH.
Jucnepcusbie cuctembl. [lonstue o qucnepcHol (hase U AUCIEPCHOHHO cpenie. ArperaTHoe COCTOSIHUE
pasmep uactul (as3bl, KaK OCHOBA JJIsl KIACCU(HUKAIUKN JUCIIEPCHBIX CUCTEM. DMYIBCHH, CYCIICH3WH,
a’po30JI1 — TPYHNBl TPYOOAMCHEPCHBIX CHCTEM, WX MPEICTABUTENN. 30 M Teld — TPYMIb
TOHKOJIMCIIEPCHBIX CHCTEM, X MpeacTaBuTenu. [IoHATHE 0 cuHepe3nce U KoaryJIsaum.
Jemoncmpayuu. Ilepuoamieckoil cucreMbl XxuMudeckux sneMenToB Jl. M. MenzaeneeBa B pazmHUdHBIX
dopmax. Moienb HOHHOM KPUCTAJUIMYECKON PElETKH Ha TIpUMepe XJIopHuaa HaTpus. MUuHepamnbl ¢ STHM
TUINIOM KPUCTAUIMYECKOM PEIMIETKON: KalbLUT, TaluT. Mojaead MOJIEKYJISIPHOW KPUCTAIIUMYECKOU
PEIETKN Ha NPHUMEpE «CYXOro JIbJIa» WM HOAAa U aTOMHOW KPUCTAJUIMUECKOW PEIIETKH Ha NpUMeEpe
anMasa, rpaduTa Wid kBapua. Mojenb MOJISIpHOTo o0héMa ra3a. Moaenn KPUCTAIIMISCKUX PEIIETOK
HEKOTOpBIX MeTawioB. Kosulekuuu o00pa3loB pa3iuyHbIX JUCHEPCHbIX cucteM. CHHepe3uc Hu
KOaryJsius.



Jlabopamopusie onvimpl. KOHCTpyUpOBaHUE MOJEIH METAINIMYECKOM XuMuueckoil cBsizu. [lomyuenue
KOJUTOMTHOTO PacTBOpa KypHHOTO Oellka, WCCIIeOBAHNE €0 CBOWCTB C IMOMOIIBIO JIA3€PHOM yKa3Kd H
MpOBEZIeHne ero aeHaTypanud. [lomydeHue SMynbcHHM pPACTHUTENHRHOIO Macia M HabmiofeHwne 3a e
paccioenueM. [lonydeHne cycrieH3un «M3BECTKOBOTO MOJIOKa» M HaOJIoAeHHE 3a e€ CeIMMEeHTAIHEH.
XHuMHYeCKHe peakun

Knaccudukanms xumMuuecKMX peakuuii. AJUIOTponu3alys M W30MEpH3alus, Kak peakuuu Oe3
M3MEHEHHUS] COCTaBa BellecTB. AJutoTponust U e€ mpuunHbl. Knaccudukamus peakuuii mo pa3inuyHbIM
OCHOBAHUSIM: TI0 YHCIIy U COCTaBy PEareHTOB M MPOIYKTOB, 1O (a3e, M0 WCIOIB30BaHUI0 KaTallu3aTopa
wm hepMeHTa, 1o TerioBoMy 3¢ dekrty. TepMoXuMuiIeckne ypaBHEHHUS PEaKIlnii.

CxopocTb XuMHYecKHX peakuuid. OakToppl, OT KOTOPBIX 3aBHCUT CKOPOCTb XMMHYECKUX PEaKIIUii:
MpUpOJIa pPearupyrolux BeEUIECTB, TeMIepaTypa, IUIONIaJb HX CONPUKOCHOBEHHUS pPEarupyrolnx
BEIIeCTB, WX KOHIIEHTpAIUs, MPHUCYTCTBHE Kartamm3aropa. l[loHstnme o kartammze. DepMeHTHI, Kak
OmoJorHYecKre KaTann3aTopel. MTHTrHOMTOPEI, KaK «@HTOHUMBD» KaTallM3aTOPOB U UX 3HAUCHHE.
XuMHnyeckoe paBHOBecHEe U CHOCOObI ero cMmemeHusi. Knaccupukanus XMMHYECKUX pPeakUuil 1o
NpU3HAKy WX HampasieHus. [loHsTHE 00 OOpaTHMBIX peakUUsIX U XUMHUYECKOM paBHOBecuH. [TpuHImm
Jle-lllatenpe u crmocoObl CMENICHWS XMMHYECKOro paBHoBecwsa. (OOmias XapakTepHCTHUKA peakluit
CHHTE30B aMMuaka u okcumga cepei(VI) W paccmMoTpeHme yclOBHM CMEIIEHHS WX paBHOBECHS Ha
MIPOU3BO/ICTBE.

I'uapoaus. OOpatumblii W HEOOpaTHUMBIH TUAPOIM3BL. [WAponu3 coned W ero THUMBL [ uaponus
OpraHWYECKUX COEJAMHEHMH B JKMBBIX OPraHM3MOB, Kak OCHOBa oOMeHa BemiecTB. [lonarue 06
SHEpreTHYecKoM OOMEHE B KJIETKE U POIIH TUAPOIIN3a B HEM.

OKHCINTEIHHO-BOCCTAHOBHUTEIbHBIE peakuun. CTeneHb OKUCIEHUS U e€ olpe/ieieHne 1o popMyIam
OpPTaHMYECKUX W HEOPTaHUIECKHX BEIIECTB. DIIEMEHTHI 1 BEIIECTBA, KAK OKHUCIIUTENN U BOCCTAHOBHUTEIIH.
IlonsTre o mporeccax OKUCIEHUS U BOCCTaHOBJIEHUA. COCTaBlIeHHE YpaBHEHUM XMMHUYECKHX peakIuii
Ha OCHOBE 3JIEKTPOHHOTO OanaHca.

DJIeKTPOJIN3 PACIUIaBOB M PACTBOPOB JJIEKTPOJIUTOB. XapaKTEPUCTUKA JJIEKTPONHU3a, Kak
OKHUCIIATENBHO-BOCCTAHOBUTENLHOTO Tporiecca. OcOOEHHOCTH 3NIEKTPOIIN3a, MPOTEKAIOIIETO B paCTBOpaX
3MeKTposnTOoB. [IpakTHdeckoe MpUMeHEHHe IEKTPOoIN3a: MOJyUYeHHe TajJoreHOB, BOJI0POAa, KIUCIOpO/Ia,
IIEIOYHBIX METAJUIOB MW IIeJoYell, a Takke AaMOMUHHUS DSJEKTPOJIM30M pacljaBOB H PpPacTBOPOB
COCMHEHWI 3THUX »diieMeHTOB. l[loHSATHE O TaJIbBAHOIUIACTUKE, TallbBAHOCTEIHH, padUHUPOBAHHUH
OBETHBIX METAJIJIOB.

Jlemoncmpayuu. PacTBOpeHUE CEPHOM KUCIOTH M aMMHUAYHOM CEITMTPBI U (PUKCAIIVSI TETJIOBBIX SBJICHUN
JUISL 9TUX IpoLecCOB. B3auMoaencTBrUs pacTBOPOB COJSIHOW, CEPHOM M YKCYCHOW KHCJIOT OJMHAKOBOU
KOHIICHTpAIlMK C OJWHAKOBBIMH KyCOYKaMH (TpaHyslaMH) IMHKAa W B3aUMOJIEHCTBHE OJUHAKOBBIX
KYCOUYKOB Pa3HBIX METAJUIOB (MarHus, IMHKA, JKelle3a) C PacTBOPOM COJISIHOH KHCJIOTHI, KaK IpHUMeEp
3aBUCUMOCTU CKOPOCTU XHUMHUYECKUX peaKHI/Iﬁ OT MpPUPOAbI BCUICCTB. B3aPIMOJIeI>’ICTBPIe pacTBOPOB
THOCYJIb(aTa HATPUSI KOHLEHTPALKMU U TEMIIEPATyphl C PACTBOPOM CEPHOM KUCIOTHL. MozennpoBaHue
«KHISIero cios». Mcrnonp3oBanne HEOPraHMYECKHX KaTalu3aTopoB (CoJel jkenesa, HoAuaa Kaius) U
MIPUPOJIHBIX OOBEKTOB, COJEPIKAIIMX KaTajga3y (Chipoe Msco, kKapTodesb) I pas3aoKeHHs MEePOKCHIa
BoJlopojia. BzammojeiicTBie IMHKA C CONSHOW KHCIOTOW HHTpaToM cepedpa, KakK IpHUMEpHI
OKHCIIUTENbHO-BOCCTAHOBUTEIBHOM peakunii u peakuun oOmena. KoHCTpyupoBaHue MOAEH
anekTposinzépa. BumeodparMeHT ¢ MPOMBIIIUIEHHOW YCTAHOBKH JIJIS TIOYYCHHUS ATFOMHHUS.
Jlabopamopnsie onvimer. Unmoctpanus npasuia bepTore Ha MpakTHKe — TPOBENECHUE PEAKIHA C
o0pa3oBaHMEM oOcaJKa, ra3a W BOJBI. | eTeporeHHBIN KaTanu3 Ha NpUMEpPEe Pa3IoKEeHHs IMepOoKCHIa
BOJIOPO/Ia B MPHCYTCTBUM AMOKCHAa Mapramia. Cmelnenne paBHoBecus B cucteme Fe** + 3CNS™ «
Fe(CNS);. HcnplTaHne MHAMKATOpAMH CpEIbl PACTBOPOB COJICH Pa3sIMYHBIX THIOB. OKHCIUTEIHHO-
BOCCTAaHOBHUTENbHAS PEaKkIHs M peakius oOMeHa Ha MpHMEpPEe B3aMMOJEWCTBUS PacTBOPOB Cyibdara
meau(Il) c sxene3om u pacTBOPOM IIETOYH.

Ilpakmuueckan padoma. PemeHre SKCIIEpUMEHTANIBHBIX 337a4 10 TeMe «XUMHYECKas peakLusa».
BemecTBa u ux cBolicTBa



MeTtajiabl. Pu3ndecKkre CBOWCTBA METAIJIOB, KaK (DYHKIHS MX CTPOCHHUS. JleeHre MeTaioB Ha TPYIIITEI
B TEXHUKE U XUMHH. XHUMHYECKHE CBOMCTBA METAIUIOB M BJICKTPOXUMUYECKUU Psi HANPSIKECHUU.
[lonsaTue o MeTayIOTEPMHUH (ATIOMUHOTEPMUH, MAarHUETEPMUH U JIP.).

Hemeraniasl. Braropoansie ra3pl. Hemerannsl kak okucnurenyd. HemeTamisl kak BOCCTaHOBUTENU. Psin
3NEKTPOOTpHLATEIbHOCTH. VIHEpTHEIE nitn OJaropoHbIe rasbl.

Kucjorsl Heopranuveckne M opranmdyeckme. KuCIOTBI ¢ TOYKM 3pEHHUS aTOMHO-MOJIEKYJISIPHOTO
ydeHus. KUCIOTBI ¢ TOUKH 3pEHUS TEOPUH AIIEKTPOITUTUUYECKON Juccouranuy. KucmoTsl ¢ Touku 3peHust
MPOTOHHOW Teopuu. OOIIHe XUMUISCKHE CBOMCTBA KUCIOT. Kimaccuukarus KUciorT.

OcHoBaHus1 HeOpPraHuyeckue U opraHuyeckue. OCHOBaHUS C TOUKH 3PEHHUsI aTOMHO-MOJIEKYJIIPHOTO
ydeHuss. OCHOBaHMsI C TOYKH 3PEHHUS TEOPHUM AJIEKTPOIUTHYECKOW aucconuanuu. OCHOBaHMS C TOYKHU
3peHus1 MpOTOHHOW Teopuu. Kmaccudukanusi ocHoBaHMN. XWMHUYECKHE CBOWCTBA OPTaHUYECKUX H
HEOPraHWYECKUX OCHOBAaHMM.

AM@oTepHble coeJUHEHUS HeOpPraHm4yeckue u opraHuveckue. Heopranmdeckwe amdoTepHbIE
COCIMHEHMS: OKCHIBl U THIPOKCUIABI, — MX  CBOWCTBA M NoiyueHHe. AM(OTEpHbIE OpPraHHMYECKHE
COCIMHCHUS HA IPUMEPEC aMUHOKUCIIOT. HGHTI/II[I)I U nIenTuaHaA CBA3b.

Commn. Knaccudpukanus coneit. JKEcTkocTh BoABl U crmocoObl e¢ yctpaneHus. [lepexon kapOoHaTa B
ruapoKapOoHat ¥ 00patHo. O0IIKe XUMHYECKHE CBOHCTBA COJICH.

JHemoncmpayuu. Komnexmus METaJIIOB. Konnexmus HEMETAILJIOB. BzaumoneiicTBue
KOHLICHTPUPOBAHHOM a30THOW KHUCIOTHI ¢ MeIpt0. Bembllika TepMUTHOW cMecu. Bcemblimika 4é€pHOro
opoxa. BbITeCHEHHE TalOr€HOB M3 UX PAacTBOPOB APYIMMM rajoreHamu. BzauMozieicTBue mnapos
KOHIICHTPUPOBAHHBIX PACTBOPOB COJISIHOM KUCIOTHI M aMMHaKa («IsIM 0e3 orHs»). [lonydenne amMmmuaka
U HU3y4EHHE €ro CBOMCTB. Pa3nuuHbple ciayyau B3aMMOACHCTBHUSI pPAaCTBOPOB COJICH AFOMUHHUS CO
ménousto. IlomyueHue KECTKOU BOJBI U YCTpaHEHUE €€ KECTKOCTH.

Jlabopamopnsie onstmer. I1onydeHre HepacTBOPUMOT0O THAPOKCHAA U €T0 B3aUMOJIEHCTBHE C KHCIOTOM.
HccnenoBanre KOHIEHTPUPOBAHHBIX PACTBOPOB COJITHOW M YKCYCHOM KHCIIOT KamlelbHbIM METOAOM IpH
ux paszbasieHuu BogoH. [lomyueHne amdoTepHOro rHApOKCHIA U U3ydeHHe ero cBoucTB. [IpoBenenue
Ka4eCTBEHHBIX PEaKIHid IO ONPEIETICHUIO COCTaBa COJH.

IIpakmuueckaa padoma. Penenrie sSKCriepuMEHTABHBIX 33a4 110 TeMe «BeriecTBa 1 UX CBOHCTBaY.
XHUMHS U cCOBpeMeHHOe 0011eCTBO

IIpou3BoacTBO aMMuaKka U MeTaHoJa. [[oHATHE O XUMHUECKON TEXHOJIOTMU. XUMHUUYECKUE PEaKINU B
NPOM3BOJICTBE aMMHaKka u MetaHoia. OOmiast KiaccuuKalMoHHasi XapaKkTePUCTHKA PeaKkluii CHHTE3a B
IMPOU3BOJICTBE 3TUX MNPOAYKTOB. HaquLIe IIPUHLOMIIBI, JIC)KAOIUE B OCHOBC IIPOU3BOJCTBA aMMHUAKa U
MmeTaHosia. CpaBHEHHE STHX ITPOU3BOJCTB.

XuMHYecKasi TIPaMOTHOCTh KaK KOMIIOHEHT o00meil KyJIbTyphl 4YejoBeka. MapKupoBKka
YIIAaKOBOYHBIX MAaTCPUATIOB, JJICKTPOHUKHU U 61)1TOBOI>'I TEXHUKH, IKOJIOTMYHOI'0 TOBapa, IPOAYKTOB
MUATAHUS, ITUKETOK 110 YXO[1y 32 OJI€XK0M.

Jemoncmpayuu. Mopens NPOMBIIIJIEHHON YCTaHOBKH ITOJIyYEHUS] CEPHOM KUCIOTHL. MoJenb KOIOHHBI
CHHTe3a aMMuaka. BuaeopparMeHTsl U cllaii/ibl O CTETIEHH SKOJIOTMYECKON YUCTOTHI TOBApA.
Jlabopamopnvie onvimei. V3ydeHue MapKUpPOBOK pPAa3JIMYHBIX BHJOB  IPOMBIIUIEHHBIX MU
MIPOJOBOJILCTBEHHBIX TOBAPOB.

5. MecTo npeamera B y4e0HOM ILIaHe

®denepanbHbIi TOCYIapCTBEHHBIH 00pa30BaTeNbHBIM CTaHAAPT MPeTycMaTpUBAET U3yUCHHE

Kypca XMMHUU B OCHOBHOH IIKOJE€ KaK COCTaBHOW 4acTH INpeAMeTHON oOnactu «EcrecTBeHHO-
Hay4HbIE [TPEIMETHI».

Kypc paccunran Ha oOs3arenbHoe M3ydyeHHe npeamera B 00béme 102 yueOHbIX dacoB 1o 1

yaca B Heqearo B 10 u 2 gaca B Hegemro 811 xnaccax.

[IpenmaraemMsplii Kypc XOTsI 1 HOCUT OOIIEKYIbTYPHBIN XapaKTep U HE CTABUT 3a/1a9y

po(hecCHOHANBLHOM MOATOTOBKH 00YJAIOIIUXCS, TEM HE MEHEE MTO3BOJISIET UM OTIPEACITUTHCS C
BBEIOOPOM

DopMbI KOHTPOJIHA




Texymuii ¥ WTOTOBBIM KOHTPOJIb TPOBOIUTCA B cooTBeTcTBUU C «llomoxkenuem o Qopmax,
NEPUOAUYHOCTH U TOPSAKE TEKYILIEro KOHTPOJS YCIEBAEMOCTH U NPOMEXYTOYHOW aTTecTaluu
00yYaroIUXCs».
Buael u popmMbI TEeKyLIEr0 KOHTPOJIA:
e ycTHbIE (YCTHBII OTBET Ha MOCTABJIEHHBIN BOIIPOC, Pa3BEPHYTHIA OTBET IO 3aJaHHON TEME,
3alIUTa MPOEKTa U Jp.);
® [IUCbMEHHbIE (MMCBMEHHOE BBIIOJHEHUE TPEHUPOBOYHBIX YIPAKHEHUH, MNPAKTHUYECKUX
paboT, BBIMOJIHEHHE CaMOCTOSITEIbHONH pPabOThl, MUCHMEHHOW MPOBEPOUYHON paboTHI,
KOHTPOJILHOHM paboTHI, TECTOB U JIp.);
IIpoMe:kyTouHasi aTTecTalusi MPOBOIUTCSI B (hOpME KOHTPOJIBHBIX PabOT, TECTHPOBAHUS,
IPAKTUYECKUX padboT
Hrorosas arrecranus — B 11 kiiacce B (hopMe eIUHOI0 TOCYAapCTBEHHOT0 IK3aMEHa.



