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Pabouas mporpamma
no Xumuu 10-11 xmaccel

Cpoxk peanm3zarun: 2023-2024 y4aeOHBII ot



[losscHuTENIBHAA 3alIMCKA

Pabouas mporpamMmma yueOHOro npeamera mo xumuu Juisi 10-11 (6a30BbIi ypOoBEHB) KIacCOB
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMH:

@enepanpHoro 3akona or 29.12.2012 Ne 273-®3 «O6 oOpasoBanuu B Poccuiickoii
denepanuny;

@®enepalibHOTO TOCYIapCTBEHHOIO 00pa3oBaTeNbHOTO CTaHIApPTa OCHOBHOTO OOIMIETO
oOpa3oBaHMs, YTBEPKIECHHOTO TpUKa3oM MuHucTepcTBa oOpa3oBaHWs W Hayku Poccuiickoi

®deneparun ot 17.12.2010 Ne 1897 (manee - ®I'OC ocHOBHOTO 00111€T0 00pa30BaHUs); C U3BMEHEHUSIMH,
BHECEHHBIMU MpuKazaMu oT 29.12.2014 Nel1644, ot 31.12.2015 Nel1577,

DenepanbHOTO MEepeyHs YIeOHHKOB, PEKOMEHIYEMBIX K UCIIOJIb30BAHHIO ITPH PeaTu3aIluH
UMEIOIIMX TOCYIAapPCTBEHHYIO aKKPEIUTALMI0 00pa30BaTeNbHBIX MPOTPaMM HavyajabHOTrO OOMIero,
OCHOBHOT'O OOLIEro, cpegHero oOuiero oOpa3oBaHMs, YTBEP>KJIEHHOTO MpHUKa3oM MMHHCTEpCTBa
npocseuienust Poccuiickoit ®enepauun ot 28.12.2018 Ne345 (¢ uzmenenussmu ot 8 mas 2019 r.
Ne233, 22 nos6ps 2019 r. Ne 632, ot 18 mas 2020 r. Ne249);

Pabouass mporpamma pa3paboTana Ha ocHoOBe aBTopckoil mporpammbl O.C. T'abGpuensiHa,
coorBercTBYyeT @DenepanbHOMY KOMIIOHEHTY TOCYIapCTBEHHOTO CTaHIapTa CpEIHEro oOIero
oOpa3oBanus, B coorBeTcTBUU ¢ TpeboBanueM OPI'OC u pomymeHa MuHucTepcTBOM 00pa3oBaHUsS U
Hayku Poccuiickoit ®enepanuu. (I'abpuensn O.C. mporpamma kypca xumuu s 10-11 kiaccos
obmieoOpazoBarenbHbIX yupexacauii /O.C. ['abpuensH. -2-¢ uza. nepepad, u gomn.- M.: JIpoda. 2017 r.)

JlanHas mporpamMma KOHKPETH3HPYET COJepKaHWe CTaHIapTa, JaeT pachperesieHHe y4eOHBIX
YacoB 110 pa3zesiaM Kypca, MociIe0BaTeIbHOCTh U3YUYEHUS TEM M Pa3/IeioB C yYETOM MEXIPEAMETHBIX U
MPEIMETHBIX CBSI3EH, JIOTMKH Y4eOHOTO MpoIiecca, BO3PACTHBIX OCOOEHHOCTEHN yJaluxcsl.

Jna peanusanuu oOpa3oBaTeNbHON MPOrpaMMBbl HCIONb3YETCS MaTepHUaIbHOTEXHUYECKAs
0a3a nerrpa «Touka poctay.

Bxnan yuebHoro npeamera B 1OCTHKEHUE 11eJIel cpeHero oo1ero oopa3oBaHusl.
Cpennee ofmiee oOpa3oBaHME€ — TPEThs, 3aKIIOYUTENbHAS CTYNEHb OOIIEro oOpa3oBaHUA.
Copneprxanue cpegHero o0miero o0pa3oBaHus HAIIPABICHO Ha PeLICHUE ABYX 3a]ad.

1. 3aBepuieHue oOIe00pa30BaTeIbHON MOATOTOBKH B COOTBETCTBHH € 3aKOHOM «O0
00pa3oBaHUM.

2. Peanuzanus npenrnpogeccuoHaabHOro 00mero odpa3oBaHus, KOTOPOE IMO3BOJISET
00ecreynTh NPeeMCTBEHHOCTh 0011ero 1 NpodeccroHaIbHOro oopasosanust. OHOM U3 BaKHEHIITNX
3aj1a4 3TOTO ATAIla SBJISETCS MOATOTOBKA 00YUJaIOIIMXCS K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOODY
’KU3HEHHOTO M TpodeccruoHanbHoro mytd. OOydaromuecss JOKHBI HAYUYHUThCS CaMOCTOSITENBHO
CTaBUTh LCJIU U ONMPCACIIATh IMYTU UX NOCTHIXCHUA, UCITIOJIB30BATh an06peTeHH51171 B IIKOJIE€ OIIBIT
JeSITeIbHOCTH B PEATbHOM KU3HU, 32 paMKaMu y4eOHOTo mporiecca.

[Iporpamma kypca xumun 1711 oOyqaroruxcsi 10 - 11 kmaccoB o011e00pa3oBaTebHBIX YIPEKACHUI
(aBTop O.C. I'abpuensH) paccunTana Ha 2 rojia, KOTOpbIe BKIIIOUAlOT 67 yaeOHBIX YacoB U3 pacyera 1 yac
B HEJIEIIIO.

[Tpennaraemas mporpamma rnpexycMaTpUBaeT CISAYIOIIYI0 OpraHU3aIHIo MPoIecca 00yUeHHS:



« 10 ximacc - 34 yaca
e 11 xmacc - 34 yaca

ITporpamma peanuzyercst Ha OcCHOBe ucnofbp3oBanus Y MK, pekomennosanubix MO:
Hcnonb3yembiii YMK:

1. Tabpuensa O. C. Xumus. 10 kmacc. ba3oBeiit ypoBens: yuebnnk / O.C. ['abpuensH. - 6-¢ u3m.,
crepeotutl. - M.: [Ipoda, 2018.- 191c.

2. Taopuensu O. C. Xumus. 11 kimacc. bazoeiii ypoBenb: yueOnuk/ O.C. 'abpuensH. - 8-¢ uznm.,
crepeorur. M.: JIpoda, 2018.

3. O.CTlabpuensn. I[Iporpamma cpemHero o6Omiero oOpaszoBanuss mo xumun. 10-11 Kmaccsl.
Oo6meoOpazoBarenbHbIx yupexaenuii / O.C.I'abpuensn. A.B. Kymmosa. - M.: Ipoda, 2017r./.

JlanHast nporpaMmma KOHKPETHU3UPYET Co/Iep KaHue CTaHapTa, JacT pacipeeiacHe yueOHbIX 4acoB M0
paszzenaM Kypca, IMOCIENOBATEIBHOCTh M3Y4YEHMS TEM M Pa3leloB € YYETOM MEXKIPEAMETHBIX H
BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKH YY4€OHOTO TpoIecca, BO3PACTHBIX OCOOEHHOCTEW ydammxcs. B
rporpaMme OmnpenesiéH MepedeHb JEMOHCTpaIui, J1a0OpaTOPHBIX OIBITOB, MPAKTUUYECKUX 3aHITHH U
pacdETHBIX 3a1a4.

KonTtpons 3a ypoBHEM 3HaHUH, 00yUaIOIIUXCS MIPEeIyCMaTPUBAET IPOBEACHUE CAMOCTOATEIbHBIX,
MPAKTUYECKUX, KOHTPOJIBHBIX paboT MO TEMaM.



HEJIU U 3AJJAYN YYEBHOI'O ITPEAMETA
['maBHBIC 1IETTH CpetHeTo 00IIeT0 00pa30BaHMUS:

i (bOpMI/IpOBaHI/Ie LHECJIOCTHOI'0 MpEACTABICHUA O MHPEC, OCHOBAHHOI'O Ha HpI/IO6p€TeHHI>IX
3HAaHUAX, YMCHUAX U crocobax JACATCIIBHOCTH,

i ano6peTeHHe OIIbITa pa3H006pa3H0171 JACATCIIbHOCTHU, OIIbITA ITO3HAHUA U CaMOIIO3HAaHMUA,

. MOJITOTOBKA K OCYIIECTBJICHHUIO OCO3HAHHOTO BHIOOpAa MHAMBUIYAIBHOW 00pa3oBaTeIbHON
WK PO eCCUOHATBHOMN TPAEKTOPHUH.

boapmoii BKJIaJd B JOCTHKECHUC I''TaBHBIX I.[eJ'IefI CpE€OHETO 0611[61"0 06pa3OBaHI/I$I BHOCHUT HU3Y4YCHUC
XUMHHU, KOTOPOC IIPU3BAHO 00eCIeynTh:

1) (bOpMI/IpOBaHI/IC CHCTEMBI XMMHMYCCKHMX 3HAHMH KaKk KOMIIOHEHTa CCTCCTBCHHOHaquOfI
KapTUHBI MHPA,

2) pa3BUTHE JUYHOCTH  OOYy4YalOUIMXCS, WX HUHTEIJICKTyallbHOE M HPaBCTBEHHOE
COBEPILICHCTBOBaHUE, (OPMHUPOBAHME Y HUX TYMAaHMCTHUYECKHUX OTHOLIEHWH W SKOJOTUYECKU
11eJ1ec000pa3HOr0 OBEJCHUS B OBITY U TPY/IOBOW ACATEIBHOCTH;

3) BBIpa6OTKy y 06yqa10m1/1xc51 IIOHUMaHUuA 06HleCTBCHHOﬁ HOTpe6HOCTI/I B pa3BUTUHU XUMUHU,
a TaKXKC (bOpMI/IpOBaHI/IC Y HUX OTHOLICHUA K XUMHH KaK BO3MOJKHOI 00J1acTu 6y,I(y1.I.ICI>i HpaKTquCKOﬁ
ACATCIIBHOCTH,

4) (dbopMUpOBaHHE yMEHHI OE30MACHOTO OOpaIIeHHS C BEIICCTBAMH, HCIOJIB3YEMBIMU B
TIOBCETHEBHOM KU3HH.

N3ydenne xumMun B cTapiiei mkoje Ha 6a30BOM ypOBHE HAMPABICHO Ha JTOCTH)KEHUE CIETYIOIINX
eJen:

” OCBOEHHUE CUCTEMBI 3HAHUM O (bYH,Z[aMeHTaJ'ILHI)IX 3aKOHaX, TCOpUAX, q)aKTaX XUMHUHU HeO6XO,[[I/IMLIX
JJIs1 IOHUMaHU A Haquoﬁ KapTUHBI MUpa,

OBJIQJICHHE YMEHUSMM XapaKTEepU30BaTh BEIIECTBA, MaTEpHaJIbl M XHMHYECKHE PpEaKIuH,
BBINIOJHATh J1a0OPATOPHbIE AKCIEPUMEHTHI; IMPOU3BOJIUTH pacdeThl MO XMMHUYECKUM QopMylaM H
YpaBHEHUSIM; OCYILECTBJISATh MOUCK XUMHUYECKOM HH(pOpMAlUMM M OLIEHUWBATh €€ JOCTOBEPHOCTH;
HPUEHTHUPOBATHCS U IPUHUMATD PELIEHUS! B IPOOJIEMHBIX CUTYaIHIX;

g Pa3BUTHEC TMO3HABATCIBHBIX HWHTCPCCOB, HUHTCIJICKTYAJIbHBIX W TBOPYCCKUX CIIOCOOHOCTEH B
nponecce CaMOCTOATCIBHOI'O HpI/IO6peTCHI/I$I XUMHYECKUX 3HAaHHM C HCIIOJb30BaHUEM PAa3JINIHBIX
HCTOYHHUKOB I/IH(I)OpMaI_II/II/I, B IpOoHecce H3YyUCHUs XHUMHYECKOU HayKM M €€ BKJIaZla B TEXHUYSCKUH
nporpecC NMUBUIMU3ALUH, CIOXHBIX U MHNPOTUBOPCUUBBIX HYTeﬁ pa3BUTHA PII[CfI, Teopnﬁ U KOHLICIIITUH
HOBpCMCHHOﬁ XHUMHU,

BOCIIUTAaHHWE YOEXKICHHOCTH B TOM, YTO XUMHS - MOIIHBI HMHCTPYMEHT BO3JCHCTBUS Ha
OKPY’KaIOIlYI0 Cpely, U YyBCTBO OTBETCTBEHHOCTH 33 NMPUMEHEHUE MOJYyYEHHBIX 3HAHUU U yMEHUI
MO3UTUBHOM POJTM XMMHUHU B )KM3HU COBPEMEHHOT'O OOIIECTBa, HEOOXOIUMOCTH XUMHUECKH TPaMOTHOTO
OTHOIIEHUS K CBOEMY 3/I0POBBIO U OKPYXAIOIIeH cpese;

NPUMEHEHHE IOJMYYECHHBIX 3HAHUM M YMEHHUH /s 0e30MacHOTO HCIIOJIb30BAaHHS BELIECTB M
MaTepuasioB B OBITY, CEIBCKOM XO3SHCTBE M Ha NPOM3BOACTBE, PEIICHHUS INPAKTUYECKUX 3a1ad B
MIOBCETHEBHOM JKN3HU, TPEAYIPEKICHUS IBICHUH, HAHOCSIINX BPE/l 3J0POBBIO YETOBEKA M OKPY)KAIOIIEH
cpene, MpoBeICHUE UCCIIE0BATEIBCKUX paboT, CO3HATEIHLHOTO BEIOOpa podeccuii, CBI3aHHON ¢ XMMHUEH.

Bxan yuebHOTO penMeTa B IOCTHKEHHUE TIeNiel CpeHero o01iero oopazoBaHus



Cpennee obiiee 00pa3oBaHUe — TPEThS, 3aKIIOUUTEIBHAS CTYIIEHb 00IIEro 00pa3oBaHMsI.
Coneprxanue cpeHero o0mero o0pa3oBaHus HalPaBJICHO HA PEUICHUE IBYX 3ajad.

1. 3aBepuieHne o001e00pa30BaTEIbHON TOATOTOBKA B COOTBETCTBUM € 3aKOHOM «O0
00pazoBaHUMN.

2. Peammzanms mnpeanpodeccnoHanbHOro o0mero o0pa3oBaHMS, KOTOPOE IO3BOJISET
00ecreynTh MPEeMCTBEHHOCTh 00IIero U MpodecCHoHAIBHOTO 00pa3oBaHusl.

OnHOM M3 BaXKHEUIIHMX 33]]a4 STOTO dTara SIBJISETCS MOArOTOBKA 00YYaIOIMXCs K OCO3HAHHOMY U
OTBETCTBEHHOMY BBIOOPY KU3HEHHOTO M MpodeccuoHanbHoro mytu. O0ydaronmecs J0HKHbI HAyYUThCS
CaMOCTOSITENIbHO CTaBUTh LEJNU U ONpPEAessaTh MYTH UX JOCTUKEHHSI, UCIIOIb30BaTh NPUOOPETECHHBIN B

IIKOJIC OIIBIT ACATCIIbHOCTH B peaﬂbHOﬁ JKU3HHU, 3a paMKaMHU yqe6H0ro mponecca.

38.,[[21‘11/[ HU3YUCHUA XUMUU B CT&pH.IGﬁ MIKOJIC:

. ChopmupoBath y o0O0yyarommxcs 3HaHMS OCHOB XMMMUYECKON HayKH: Ba)KHEHIINX
(akTOpOB, TOHATHH, XHUMHYECKHMX 3aKOHOB W TEOPHH, S3bIKa HAyKH, OCTYIHBIX OOOOIIECHUIt
MHPOBO33PEHUYECKOr0 XapaKrepa.

. Pa3Buth ymeHus HaOmogaTb M OOBSCHATH XMMHUYECKHE SIBICHUS, NPOUCXOJAILUE B
IIPUPOJE, 1a00PaTOPUH, B TOBCEJHEBHOM JKU3HU.

. CchopmupoBaTh cHenUadbHBIX YMEHHH: o00paliaThCsi € BEIIECTBAMH, BBINOJIHATh
HECJIO)KHBIE JKCIIEPUMEHTBI, COOJIIOJasi TpaBWia TEXHUKH OE€30MacHOCTH; TPAMOTHO TPHUMEHSTh
XUMHUUYECKHUE 3HAHUS B OOLIEHUH C IPUPOIOH U B IOBCEAHEBHOMN )KU3HU.

. PackpbITh TyMaHUCTHYECKYIO HAIIPABICHHOCTh XUMHUH, €€ BO3PACTAIOIIEH POJIU B PEIICHUN
TJIABHBIX TTPOOJIEM, CTOSAIINX TIEPE] YEIIOBEUECTBOM, U BKJIaJla B HAYYHYIO KapTUHY MUpA.

* Pa3Butn JIMYHOCTH O6yan-OHII/IXC$[Z nux HUHTCJUICKTYAJIbHOC n HPaBCTBCHHOC
COBCPUICHCTBOBAHHUC, C(bOpMI/IpOBaTI) Y HHX TYMAHUCTHYCCKHUC OTHOIICHHUA W OKOJOIMYCCKU
11e7IECO00Pa3HOTO MOBEJCHUE B OBITY M B TIPOLIECCE TPYIOBOM €SI TEIBHOCTH.

. ChopmupoBath y  oOy4arommxcs  KOMMYHHUKATHBHOM M BaJeOJOTHYECKOU
KOMIIETEHTHOCTE;
. Bocriurate OTBETCTBEHHOE OTHOIIEHUE K MPHUPOJE, OEPEKHOE OTHOIICHHE K Y4EOHOMY

00Opy/IOBaHUIO, YMEHHUE KHUTh B KOJUIEKTHBE (00ILAThCA M COTPYAHHYATh) uepe3 y4eOHbIN marepualn
KaXJI0T0 ypoKa.
OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA

OcobeHHOCTH coziep)kaHusl 0OyueHHs] XMMUU B CpeAHEN IIKoJie 00YCIIOBIIEHBI Crenu(pUKOM
XMMHAW KaK HAyKH W TIOCTaBJICHHBIMU 3ajadamMu. OCHOBHBIMH IPOOJIEMAMH XHMUH SIBIISTFOTCS
U3y4eHHe CocTaBa

U CTPOCHUS BEILECTB, 3aBUCUMOCTH HX CBOMCTB OT CTPOCHMS, MOJIyYEHUE BEIIECTB C 3aJaHHBIMU
CBOWCTBaMH, UCCJIEAOBAHUE 3aKOHOMEPHOCTEW XUMUYECKUX PEAKIMI U NIyTEN YIIPABICHUS UMH B LEIAX
MOTy4deHUsT HEOOXOIMMBIX YEJIOBEKY BEIIeCTB, MaTeprasoB, sHeprun. [loaTomy B paboueit mporpamMmme 1o
XMMHH HAIlUTH OTPA’KEHUE OCHOBHBIE COJIEPKATEIIbHBIE JIMHUU:

. «BEIIIECTBOY» - 3HAHHE O COCTaBE M CTPOCHUH BEIIECTB, X CBOMCTBAX U OMOIOTHYECKOM
3HAYCHMU,



. «XMMHYECKas Peakiys» - 3HAaHHE O MPEBPAILlEHUSX OJHUX BEILIECTB B JAPYTUE, YCIOBUIX
MPOTEKaHUs TaKUX MpEeBpallleHui U croco0ax ynpaBlieHUs peaKlHsIMH;

* (IIPUMCHCHHUEC BCEIICCTB» - 3HAHHUEC M OIIbIT Oe3omacHOro O6paHIeHI/I$I C BEUIECTBaMH,
Mar€puajiaMu U IpoucccamMu, H€O6XO,I[I/IMBIMI/I B 6HTy " Ha IIPOU3BOACTBE,

. (GI3BIK XUMHH» - OIEPHUPOBAHUE CHUCTEMOH BAKHEHIIMX XUMUYECKUX TIOHSATHHA, 3HAHUE
XUMHYECKON HOMEHKIIATYPhI, a TAKXKE BIAJCHIEC XUMHYECKONH CUMBOJIMKON (XUMHUECKUMU (GOPMyTIaMU U
YpaBHEHUSMH).

[Tporpamma npexycmaTpuBaet popMupoBaHUE y 00yJarOMIIXCs 00MIeyuYeOHBIX YMEHU U HABBIKOB,
VHHUBEPCATBHBIX CIOCOOOB JEATEILHOCTH M KIIFOUEBBIX KOMIICTEHIMI: YMEHHE CaMOCTOSTEIILHO U
MOTHBUPOBAHHO OPraHU30BBIBATH CBOIO IMO3HABATEIBHYIO JESATEIBHOCTH; HCIOIH30BAHUE 3JIEMEHTOB
MPUYUHHO-CIICICTBEHHOTO ¥ CTPYKTYPHO-(YHKIIMOHATLHOTO aHaJW3a; OIPEICICHUE CYIIHOCTHBIX
XapaKTePUCTHK HW3y4aeMOro OOBEKTa; YMCHHE pa3BEpPHYTO OOOCHOBBIBATH CYXKICHHS, JaBaTh
OTIpEJICIICHUs, TIPUBOJUTH JIOKA3aTENIbCTBA, OLCHHUBAHME W KOPPEKTHPOBKA CBOETO IMOBEICHHS B
OKpYIKaroIieM MUpe.

TpeboBaHue K ypOBHIO MOATOTOBKH 00yYaIONIMXCS BKITIOYAIOT B ce0s Kak TpeOOBaHMsI, OCHOBAHHbIE
HA YCBOGHHMU M BOCIPOM3BEICHHH y4eOHOTrO Marepuala, MOHMMAaHHE CMbICIA XUMUYECKUX TMOHATUN U
SIBJICHHH, TaK

U OCHOBaHHBIC Ha 0oOJiee CIOXKHBIX BHJAX JCSATEIBHOCTU: OOBSICHEHHUE (PU3MYECKUX U XUMHUYCCKHUX
ﬂBJ’IeHI/If/'I, IMPUBCACHUC IMPUMCPOB MPAKTUYCCKOTO HMCIIOJIB30BaAHHUA HM3YUACMbIX XUMHWYCCKUX SIBJICHUN U
3aKkOHOB. TpeOoBaHHe HANPABJICHBI HAa PEATH3AIMIO ICITCILHOCTHOTO, MPAKTHKO-OPUEHTHPOBAHHOTO U
JIMYHOCTHO-OPUCHTUPOBAHHBIX IMOAXOAO0B, OBJIAACHHUC YYalllUMHUCH crrocobamu HHTGHHGKTyaJIBHOﬁ u
HpaKTHQCCKOﬁ ACATCIIBHOCTHU, OBJIAJACHUC 3HAHWAMU U YMCHUSIMU, BOCTpC6OBaHHI)IMI/I B HOBCCHH@BHOﬁ
JKM3HH, MO3BOJIAIOINMMU OPUCHTUPOBATBCA B OKpPYXKAOIICM MHUPEC, 3HAYUMBIMH [JIA COXPAHCHUSA
OKpYKaloIIeH cpeibl 1 COOCTBEHHOTO 3/I0POBBSI.
MECTO YUEBHOTI'O ITPEJIMETA B YUEBHOM ITJTAHE

Pabouas mporpamMmMa mo XuMHUM Ui CpeAHEro o0Iiero o0pa3oBaHMs COCTaBIEHA M3 pacyeTa 4yacos,
yKa3aHHbIX B bazucHoM yueOHOM miiaHe 0Opa3oBaTeIbHBIX YUpeKAeHui oliero oopa3oBanus: mo 1 4 B
Hezeno (68 4 3a 1Ba roga oOyueHus) Ha 6a30BOM YpOBHE.

OCOBEHHOCTU U3YYEHUA XUMNUN HA BA3OBOM YPOBHE
MeTo10/10rn4ecKoi OCHOBOW MOCTPOEHUS YYEOHOIO CO/IEp KaHUsI XUMUU I CPEAHEN MIKOJIbl 0a30BOT0O
YPOBHS SIBUJIACh HJIed WHTETPUPOBAHHOIO Kypca, HO HE E€CTECTBO3HAHMs, a4 XMMHH. [akoro Kypca,
KOTOpBIM OJHM30K M MOHATEH ThICSYaM POCCHUMCKHX YUHUTEIeH XMMHUHU M JIOCTYIEH M MHTEPECEH COTHSIM
TBICSIY POCCUICKUX CTAPIIEKIACCHUKOB.

CprKTypa npeajaracMoro Kypca pemact IBC HpO6HCMLI HUHTCTrpalliu B 06y‘-IeHI/II/I XHUMUH.

[lepBast - 3TO BHYTpUIIPEIMETHAsh HHTErpanus y4eOHOW IUCHMIUIMHBI «XuMUs». Wnues Takoif
VMHTETPAlMM JUKTYET CIEAYIOIIYI0 O4YEepEeJHOCTh M3YyYEHHs DPa3fesoB XUMuuM: BHadaie, B 10 kiacce,
U3ydaercs OpraHuyeckas XUMHs, a 3areM, B 11 kmacce - oOmiast xumus. Takoe CTpYKTypHpOBaHHE
M03BOJISIET COPMHUPOBATH Y BHITYCKHUKOB CPEAHEN IIKOJIbI MPEICTAaBICHHE O XUMHUHU KaK O LEJIOCTHOU
HayKe, II0Ka3aTh €IMHCTBO €€ MOHSATHI, 3aKOHOB M T€OPH, YHUBEPCAJIBbHOCTh U IPUMEHUMOCTh UX KaK
JUISl HEOPTaHUYECKOM, TaK U JIsl OpPraHMYE€CKON XUMHUH.

Bropas - 3T0 MeXnpeaMeTHas HHTETpaIys, TO3BOJISIOIIAs Ha XUMHUYECKON 0a3e 00beIMHUTD 3HAHUS
no ¢usuke, 6uongoruu, reorpaduu, SKOJIOTHH B €IWHOE MMOHUMAHHUE TPHUPOJBI, TO €CTh COPMHUPOBATH
IEJIOCTHYIO €CTECTBEHHOHAYYHYIO KApTHHY OKPYKAIOLIET0 MHpa. DTO TO3BOJHT CTaPIICKIACCHUKAM



OCO3HATh TO, YTO 0€3 3HAHUIl 0 XMMUU BOCIPUATHE OKPYXKAIOIIETO MUpa OyJeT HeMOJIHbIM, a JIOAH, HE
MOJIYYMBIINE TaKUX 3HAHWU, MOTYT CTaTh HEOCO3HAHHO OMACHBIMM ISl ’TOTO MUpPA, TaK KAK XUMUYECKU
HErpaMoOTHOE OOpallleHue ¢ BEIeCTBAMH, MaTepHajlaMH U IPOLIeCCaMH I'PO3UT HEMAJIBIMU OeJaMU.

KpoMe 3THX OBYX BEOyIIMX HWHTETPUPYIOUIMX HICH, B Kypce ObUla pealu3oBaHa M €lle OJHA -
HMHTETPALMS XUMUYECKUX 3HAHUW C TYMAaHUTAPHBIMHU JUCHUILIMHAMU: UCTOPUEH, JIUTEPATYPOH, MUPOBOM
XYHA0)KECTBEHHON KyJIbTYpOil. DTO, B CBOIO OYepedb, IO3BOJSET CPEACTBAMH Y4YeOHOTrO TMpeaMera
MoKa3aTh pPOJIb XMMHHM U B COLHUAIBHOW cepe UenoBedecKOoll AEATeNbHOCTH, TO €CTh IMOJHOCTBIO
COOTBETCTBOBAThH UJIESIM I'YMaHU3aLUU B O0yUEHUH.

B cTpykTypupoBaHuM Kypca OpraHM4eCKOM XUMHMH aBTOPbI UCXOJIUIIN U3 UJIEU PA3BUTHS YYAILUXCS
Henpo(UIBHBIX KIACCOB cpelncTBaMu ydeOHoro mnpeamera. C LENbI0 YCHICHHUS POJNHM ACIYKIUU B
oOyueHUH XUMHUHM BHaYalle JArOTCS KpaTKHUE TEOPEeTUYECKHE CBEACHHSI O CTPOCHUHU, KiIacCU(UKALINU,
HOMEHKJIATYpE OpPraHMYECKUX BEIIECTB, OCOOCHHOCTSIX peakiuil ¢ ux ydactueM. ChopmupoBaHHBIE
TakuM OOpa3oM TEOpPETUYECKHE 3HAHMSI 3aTe€M pPa3BHUBAIOTCS Ha (DAKTOJIOTMYECKOM MarepHale Mpu
PacCMOTPEHHH KJIACCOB OPTaHMUECKUX COCIMHEHMI. B CBOIO 0uepe b, TaKOW MOJIX 01 IO3BOJISIET U TIIy0Ke
M3YYUTh CaMU KIIACChl OPraHUYeCKHX coenuHeHUi. OCHOBHBIM KpHUTEpPHEM OTOOpa (PaKTUIECKOTO
Marepuaia Kypca OpraHuuecKOd XMMHH SIBIIACTCS WJes IIeJIerolaranusi, TO €CTh OTBETa Ha PE30HHBIM
BOIIPOC YUCHHUKA: «A 3aueM MHE, He XUMHUKY, 3TO HYkHO?». Ta ke unes o Beayiien pojid TeOpeTUIeCKIX
3HAaHUW B MPOLIECCE MO3HAHMS MUPA BEIIECTB M PEAKLHN CTaJIa OCHOBHOW JIJII KOHCTPYMPOBAHUS Kypca
obmeil xumun. Ha ocHOBe eOUHBIX TMOHSATHI, 3aKOHOB M TEOPUN XHUMHUHU Y CTapIICKIACCHUKOB
dbopMupyeTcsi 1IEJIOCTHOE TMPEJICTaBICHHE O XHMHUYECKOM Hayke, O €€ BKIaJe B EAUHYIO
€CTECTBEHHOHAYYHYIO KapTHHY MHUpa.

IIporpamma mpeaycmarpuBaeT (OPMHPOBAHUE Y YYALIMXCS OOLIEYy4eOHBIX YMEHUH M HaBBIKOB,
YHUBEPCAJBbHBIX CIHOCOOOB JEATENBHOCTH M KIIOYEBBIX KOMIIETEHIMH: YMEHHE CaMOCTOSTEIbHO U
MOTHBHPOBAHHO OPraHU30BBIBATH CBOIO NIO3HABATENIbHYIO JI€ATEIbHOCTD; CIOJIb30BAHNE JIEMEHTOB
MPUYMNHHO-CJIEICTBEHHOTO M CTPYKTYPHO-(QYHKIIMOHAJIBHOTO aHajN3a; OIpPENEIeHHE CYIIHOCTHBIX
XapaKTepUCTHK M3y4yaeMoro oOBEKTa; YMEHHE pa3BepHYTO OOOCHOBBIBaTh CYKICHHS, JaBaTh
onpeseNieHusl, NPUBOIUTH JOKA3aTeNbCTBA; OLEHUBAHHE U KOPPEKTHPOBKA CBOETrO IIOBENEHUSA B
OKPY’KaOILIEM MUDE.

Tpe60BaHHe K YPOBHIO IIOATOTOBKHU o6yqa}oumxc;1 BKJIIOYAIOT B ce0s Kak Tpe60BaHI/ISI, OCHOBAHHBIC
Ha YCBOCHHHU U BOCIIPOHU3BCIACHUU yqe6H0ro Marepuraia, IOHNMAaHUEC CMBICIIA XUMHUYCCKUX MOHATHU U
HBHCHHﬁ, TaK ¥ OCHOBaHHEIC Ha 00jiee CIIOKHBIX BuUaax OCATCIIBHOCTH: 00BsICHEHHUE (I)I/ISI/UICCKI/IX u
XUMHUYCCKUX HBHGHHﬁ, MNPUBCACHUC ITPUMCPOB IMMPAKTHYCCKOI'0 MCIIOJIb30BAHUA U3YyUaCMbIX XUMHWYCCKUX
SBIICHUHA M 3aKOHOB. TpC6OBaHI/IC HaIpaBJICHBI Ha pCan3allui0 JACATCIbHOCTHOI'O, IIPAKTHKO-
OPHUCHTHPOBAHHOTO W JHUYHOCTHO-OPUCHTHUPOBAHHBIX IIOAXOJ0B, OBJIAJCHHUC YYAIITUMHCA crocodamu
HHTCJ’IJ’IGKTy&J’IBHOﬁ n HpaKTHLIeCKOﬁ JACATCIIBHOCTH, OBJIaACHUEC 3HaHHUAMU n YMCHUAMU,
BOCTpe6OBaHHI)IMI/I B HOBCG,ZIHCBHOﬁ JKU3HH, MMO3BOJIAIOIMMMHA OPUCHTHPOBATHECA B OKPYXKAKOIIEM MHUPE,
SHaAYUMBIMH JJI1 COXPAaHCHUS Opr)KElIOH.ICfI Cpcabl 1 COOCTBEHHOT'O 300pPOBbA.



JIMYHOCTHBIE, METAITPEAMETHBIE U ITPEAMETHBIE PE3YJIBTATHI
OCBOEHHA COIEPKAHMA KYPCA 10-11 KIIACCA

Pe3ynbrarel u3yueHus npeamera:

JesTenbHOCTh yuuTensi B OOyYEHMHM XHMMHUU B CpelHEd (MOJHOM) IIKOJIe JOJKHA OBITh
HaIpaslieHa Ha TOCTHXKEHUE O0YYarOIIMMHUCS CIeAYIOUINX JUYHOCTHBIX PE3yIbTaTOB:

1) B UEHHOCTHO-OPHEHTALMOHHOHN c(hepe — YyBCTBO FOPJOCTHU 32 POCCUICKYIO XUMHUECKYIO
HayKy, TYMaHU3M, OTHOIIIEHUE K TPYAY, LIeJIeyCTPEMIIEHHOCTD;

2) B TPYAOBOH chepe — TOTOBHOCTh K OCO3HAHHOMY BEIOODY JalibHEHIIIeH 00pa3oBaTeIbHON
1 1po(heCCUOHATILHON TPAEKTOPHH;

3) BIIO3HABATEIbHOHN {KOTHUTHUBHOW, MHTEIICKTYAJIbHOW) chepe — yMEeHHE YIPaBIATh CBOCH
II03HABATEJIbHOM EATEIbHOCTBIO.

MeranpeaMeTHbIMU pe3yJIbTaTaMHU SBJISIOTCSA:

1) HUCITIOJIB30BaHHUEC YMGHI/If/'I N HABbBIKOB pa3JIMYHBIX BHUI0B IM03HABaTEILHOMN JACATCIIBHOCTH,
INPUMCHCHHNHN OCHOBHBIX METOJOB IIO3HAHU S (CI/ICTCMHO-I/IHQ)OpMaI_II/IOHHLII‘/'I aHaJInu3, MOI[eJ'II/IpOBaHI/IC)
AJI1 U3YUYCHUA pa3JINYHbIX CTOPOH OKp}DKElIOHIGﬁ I[CI\/JICTBI/ITGJII)HOCTI/I;

2) WCIIOJNB30BAaHUE OCHOBHBIX HWHTEIUICKTYaJbHBIX OIepanuid: (OpMYIHMpPOBAHHUE THUIIOTE3,
aHaJlu3 U CHHTE3, CpaBHEHHE, 0000IeHNe, CUCTEMATH3AIHs, BBISIBICHUE MPUYUHHO-CIICICTBEHHBIX
CBA-3€i1, [IOUCK aHAJIOTOB;

3) yMeHHe TeHepUPOBATh UJICH U ONPEACIIATh CPEICTBA, HEOOXOIUMBIC JIUISl KX PeaTn3alluy;

4) YMCHHEC ONPCACIIATh HCIHU U 3aJa9u ACATCIIbHOCTH, BLI6I/IpaTI>Z CpCACTBa pcain3aliun LI
" NPUMCHSATH UX HA IIPAKTHUKE,

5) HCIIOJIb3OBAHUEC PA3JIMYHBIX HUCTOYHUKOB [JISA TIOJYUCHUA XHUMHYECKOU I/IH(l)OpMaI_[I/II/I,
IIOHUMAHWEC 3aBUCHUMOCTH COACPKAHUA U (pOpMBI MNpEaACTaBICHUA I/IH(bOpMaIII/II/I oT ueneﬁ
KOMMYHUKAIIUU U aaApecara.

B o6mnactu MNPEAMETHBIX PE3YJIbTATOB U3YYCHUC XUMHU IPEIOCTABIIACT YUCHUKY BO3MOKHOCTD

Ha CTYIEHHU CpeAHero (MOJIHOT0) 0011ero o0pa3oBaHus HAYIUTHCA HA MTPOGUIHLHOM YPOBHE

1) B no3HaBarenbHOU cdepe:
a) aBaTh ONPECNICHNS N3yYEHHBIM MTOHSATHSIM;

6) OMUCBIBATL JCMOHCTPALMOHHBIC W CAMOCTOATCIBHO IIPOBCACHHBIC SKCIICPUMCHTHI,
HCIIOJIB3YA AJId 3TOTO €CTE€CTBEHHBIN (pYCCKHﬁ, pO,Z[HOﬁ) SA3BIK U A3BIK XUMHUU,

B) OOBSICHATH CTPOCHHE U CBOWCTBA M3YYCHHBIX KJIACCOB HEOPTaHUYECKUX U OPTaHUYECKUX
COCITUHCHHIA,

1") KJ'IaCCI/I(I)I/II_[I/IPOBaTL HU3YUCHHBIC O0OBEKTHI U SBJICHUS

1) HaONoaTh JIEMOHCTPUPYEMBIE M CaMOCTOSITEIbHO MPOBOJMMBIE OMBITHI, XUMHUYECKUE
peakuuu,
MPOTEKAOIIKE B IPUPOJIE U B OBITY;
€) UCCIIe10BaTh CBOMCTBA HEOPraHUUECKUX M OPraHUYECKHUX BEIIECTB, ONPEACIATh UX
IIPUHA/IJIEKHOCTh K OCHOBHBIM KJIaCCaM COEIMHEHUI;



) 00001aTh 3HaHHWS W JeNaTh OOOCHOBAaHHBIC BBIBOABI O 3aKOHOMEPHOCTAX H3MEHEHUS
CBOMICTB
BECIIECTB;

3) CTPYKTYpUPOBaTh yueOHYIO HH(OPMAITHIO;

M) UHTEPIPETHPOBATH MH(OPMAIHMIO, TOJIYYEHHYIO M3 JIPYTUX HCTOYHHUKOB, OIICHHUBATh €€

HAYYHYIO
JIOCTOBEPHOCTB;

K) OOBACHATH 3aKOHOMCPHOCTH IMPOTCKAHUA XUMHUYCCKUX peaKHHﬁ, IIPOrHO3UPOBATH
BO3MOXHOCTb
HX IIPOTEKaHHA Ha OCHOBEC 3HAHHH O CTPOCHHUHU BEIICCTBA U 3aKOHOB TCPMOJUHAMUKH,;

J) OOBACHATH CTPOEHHE AaTOMOB »JJIEMEHTOB |—4-r0 TepuojOB C HCIOIb30BAHUEM
AIEKTPOHHBIX
KOH(UTYypaluii aToMOB;

M) MOJICTUPOBATH CTPOSHUE MPOCTEHIINX MOJIEKYJI HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB,
KpHUCTAJJIOB;

H) POBOJUTH PACUYEThI 10 XUMUYECKUM (opMyJiaM U
YpaBHEHUSIM; 0) XapaKTEpU30BaTh U3YUYE€HHbIE TEOPUU;

H) CaMOCTOATCIIBHO )IO6LIB8.TL HOBOC AJId ce0s1 XUMHYECKoe 3HAHUC, UCIIOJIB3Ys IS 9TOI0
AOCTYIIHBIC HCTOYHHUKHN HHq)OpMaHHH;

2) B LIEHHOCTHO-OPHEHTAIIMOHHOW cdepe — MPOrHO3UPOBaTh, AaHATM3UPOBATh U OIICHUBATH
MOCNEACTBHS ISl OKPYXKArOIIe cpeabl OBITOBOW M MPOU3BOJICTBEHHOW NEATEIBHOCTH 4YeJIOBEKa,
CBSI3aHHOM C MepepabOTKOM BEIIECTB;

3) B TpyIoBoil cdepe — CcaMOCTOSATENBHO ILJIAHUPOBATH M TPOBOJUTH XUMHUYECKUHN
IKCIEPUMEHT, COOJIo/Ias MpaBwiia Oe30MacHOW paboThl € BEIIECTBAMH M J1a0OPaTOPHBIM
00opynoBaHUEM;

4) B chepe hu3nyuecKon KyIbTYypbl — OKa3bIBATh MEPBYIO MOMOIIb MPU OTPABJICHUSIX, 05KOTaxX

U APYTUX TpaBMax, CBA3aHHBIX C BEIIECTBAMH U J1a00OpaTOPHBIM 000PYIOBaHHEM.

B pe3yapTare n3yueHus Kypca OpraHu4ecKoi XMMHH:

BBITTyCKHUK HAydUTCS:

*  pacKpbhIBaTh HA MPUMEPAX POJIb XUMHUHU B (DOPMUPOBAHUHN COBPEMEHHOW HAYYHOU KapTHHBI MUPa
U B NIPAKTUUYECKOU JEATEIbHOCTH YETIOBEKA;

* JIEMOHCTPUPOBaTh Ha MpPUMEPAX B3aUMOCBS3b MEXKIY XUMHUEW U JIPYTUMU €CTECTBEHHBIMU
HayKaMH,

*  TPUBOJUTH MPUMEPHI XUMUUECKUX PEAKIINI, pACKPHIBAIOIINX XapaKTEPHBIC CBOMCTBA TUITMYHBIX
MPEACTABUTENCH KJIACCOB OPTaHWYECKUX BEIIECTB C IENbI0 WX HUACHTH(UKAINN U 00BICHEHHS
o0JacTy MPUMEHEHNUS;

* NPOrHO3UPOBATh BO3MOXKHOCTH MPOTEKAHUS XMMUYECKHX PEAKIMil Ha OCHOBE 3HAHWI O THMax
XUMHUYECKOHN CBS3U B MOJICKYJIaX PEareHTOB U UX PEAKIMOHHOU CITIOCOOHOCTH;

*  HCHOJIb30BaTh 3HAHUS O COCTaBE, CTPOSHUH U XMMHYECKUX CBOMCTBAaX BEIIECTB sl 0€301MacHOTO
MIPUMEHEHHUSI B MPAKTUYECKOU 1eATEIbHOCTH;

*  TIPOBOJUTH OMBITHI O PACTIO3HABAHUIO OPTAaHUYECKUX BEIICCTB: TJIMIIEPHUHA, YKCYCHOW KHUCIIOTHI,
HEMpeNeNbHBIX KUPOB, TIIOKO3bI, Kpaxmalia, OCNKOB - B COCTaB€ NUIIEBBIX MPOIYKTOB U
KOCMETHYECKHX CPEJICTB;




yCTaHaBIUBATh 3aBUCHMOCTh CKOPOCTH XUMHUYECKOW peaklUd M CMEIICHUS XHUMHYECKOTO

paBHOBECHSI OT PA3JIMYHBIX (DAKTOPOB C LENIbIO ONPEIENICHUSs ONITUMATBHBIX YCIOBHUM MPOTEKAHUS

XUMHUYECKHUX MPOIECCOB;

MPOBOJNTH PacueThl HA HAXOXKJICHUE MOJEKYISAPHOW (DOPMYINBI yriIeBOJOpOa MO MPOIyKTaM

CropaHusd v 110 €ro OTHOCHUTEIBbHOM IMIOTHOCTH ¥ MAaCCOBBIM JOJIIM 3JIEMCHTOB, BXOOAIIIUX B €I'0

COCTaB;

BJIa/IETh NpaBUiIaMH 0€3011aCHOT0 OOpAIEHUs C €AKUMHU, TOPIOYMMH U TOKCUYHBIMU BEILIECTBAMH,

cpencTBamMu OBITOBOM XMMHM;

OCYLIECTBIIATh IMOMCK XHUMHYECKOW HH(OpManmuu 1o Ha3BaHHIM, HIECHTH(UKATOpaM,

CTPYKTYpPHBIM (popMysiaM BEIIECTB;

KPUTHYECKH OLIEHWBATh U HUHTEPIPETUPOBATH XUMHUECKYI0 HMH(OPMALINIO, COAEpPKAIIYIOCsS B

COOOIIEHUSAX CpPEeACTB MaccoBoil MHpopmanuu, pecypcax MHTepHETa, HAayYHO-TIOMYJISPHBIX

CTaThbsIX C TOYKU 3PEHUSI €CTECTBEHHO-HAYYHOU KOPPEKTHOCTU B IEJIAX BBISBICHUS OIIMOOYHBIX

CyXAeHUI U GopMUPOBaHUS COOCTBEHHOM MO3UIINH;

MIPEJICTABIIATh IYTH PEICHUsI TII00ABbHBIX TPOOJIEM, CTOSIINX MEpe]l YETOBEUECTBOM:
9KOJIOTMYCCKUX, SOHEPIrCTUICCKUX, CBIPbCBBIX, U POJIb XMMUH B PCIICHHUUN 3TUX HpO6JI€M.

BI)IHYCKHI/IK IMMOJIYYHUT BO3MOXKXHOCTb HAYYUTHCA:

WCIIONB30BaTh ~ METOABl ~ HAYYHOTO  TMO3HAHUSA  TPU  BBIIOJHEHUH  TMPOEKTOB U
y4eOHOMCCIIEIOBATEIBCKUX 33124 110 N3YUEHHUIO CBOWCTB, CITIOCOOOB MOTYICHHS U PACIIO3HABAHUS
OpraHUYECKUX BEUIECTB;
yCTaHABIMBATh T€HETHUECKYIO CBSI3b MEXK/Y KIIaCCAMU OPTaHUYECKUX BEIIECTB /I 000CHOBaHUS
MPUHLUIIAATIBHON BO3MOYKHOCTH IOJIYYEHUS! OPraHUYECKUX COECIMHEHUN 33JaHHOTO COCTaBa U
CTPOCHUS;
YCTaHABIIMBATh B3aWMOCBSI3U MEXy (hakTaMu U TEOpUEH, IPUUUHON U CIICICTBUEM IPU aHAITH3E
MpOOJIEMHBIX CUTyalluii ¥ OOOCHOBAaHMM MPHUHUMAEMBIX DEIICHHII Ha OCHOBE XHUMHUYECKUX
3HaHui. OCHOBHOM (opmoil opranuzanuu ydeOHOTO mMpolecca SBISETCS KIIACCHO-YpOYHas
cuctema. B kauecTBe NOMOMHUTENBHBIX (OPM OpraHu3aluu 00pa30BaTENBHOTO  Mpollecca
WCIIOB3YETCSl CUCTEMA KOHCYJIBTAIlMOHHOW TMOJJEPKKH, WHANBUIYaTbHBIX 3aHATHH,
caMoCTOsITeNIbHAsE paboTa ydYalluxcs C HUCIHOJIb30BAHUEM COBPEMEHHBIX HWH(OPMAIMOHHBIX
TEXHOJIOTHUHM.

B pe3ynbTare uH3y4YeHHsS Kypca O6I_I_ICI\/'I XUMHUHU!

BBIHYCKHI/IK HAay4YUTCs NIOHUMATh:

BAXHEHIINE XUMUUECKHE NTOHATHS: BEIECTBO, XMMUUYECKUI JIEMEHT, aTOM, MOJIEKYJIA, AaTOMHAs
U MOJIEKYJsIpHas  Macca, HMOH,  aUIOTPONUs,  HM30TOMNbI,  XHMMHUYECKas  CBS3b,
ANEKTPOOTPHUIATEILHOCTh, BAJIEHTHOCTh, BAJIEHTHOCTh, CTENEHb OKUCJIEHMS, MOJb, MOJISIpHAs
Macca, MOJISIpHbIN 00BEM, BelleCTBa MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHMSI, paCTBOPHI,
AJEKTPOJIUT U HEDJIEKTPOJIUT, HJIEKTPOIUTHYECKAs! JUCCOLUALMS, OKUCIUTEND U BOCCTAHOBUTEID,
OKHUCJIEHHE BOCCTAaHOBJIEHHE, TEIJIOBOM 3(QeKT peakiuu, CKOPOCTh XWMHUYECKOM peakIuu,
KaTajan3, XUMUYECKOE PABHOBECHE;

OCHOBHBIE 3aKOHBI XUMHUU: COXPAaHEHMsI MacChl BELIECTB, IIOCTOSIHCTBA COCTaBa, NEPUOAUUECKHUN
3aKOH,;

OCHOBHBIE TEOPUU XUMHHU: XUMHUYECKOH CBS3U AIEKTPOJIUTUYECKON JUCCOLMALNY;

BaYKHEHININE BEIECTBA U MAaTEPHAJIbl: OCHOBHBIE METAJLIBI U CIUIABBI, CEpHAs, COJIIHAsA, a30THa,
KHUCJIOTHI, MIEN0YH, aMMHUAaK, MHUHEpaJbHbIE YH0OpeHHs; BBIMYCKHUK MOIYYUT BO3MOXKHOCTD
HAy4YUTHCS:

Ha3bIBaTh M3YUEHHBIE BELIECTBA 10 «TPUBUAIILHON» WM MEKIYHAPOJHOW HOMEHKIIATYPE;
OTIpEeENATh: BAJIEHTHOCTh U CTENEHb OKUCICHHUS XUMHYECKHX 3JIEMEHTOB, THI XMMHUYECKOMN
CBSI3M B COEIMHEHHUAX, 3apsii MOHA, XapaKTep Cpellbl B BOJHBIX pPacTBOpax HEOPraHUYECKUX
COCIUHEHUSX, OKUCIIUTENb U BOCCTAHOBUTED;

XapaKTepu30BaTh: HIEMEHTHI MaJIbIX IEPHOIOB MO UX nonoxeHuto B [ICXD; obuire xumMudeckue
CBOMCTBa METAJJIOB, HEMETAJVIOB, OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COEAMHEHU;



*  O0OBSACHATH: 3aBUCUMOCTh CBOMCTB BEUIECTB OT UX COCTaBa U CTPOEHUS; MPUPOAY XUMHUECKON
CBsI3U (MOHHOM, KOBAJICHTHOM, METAJUTMYECKOMH ), 3aBUCUMOCTh CKOPOCTH XUMHYECKOM PEaKIINH U
MOJIOKCHUA XUMHUYCCKOI0 PAaBHOBCCHUA OT PA3JIMYHBIX q)aKTOpOB; OGLHCHCHI/I}I XUMHUYECCKUX
SIBJIGHUH, MPOUCXOAAIIUX B IPUPOAE, OBITY U Ha POU3BOJCTBE;

® BBITOJTHATE XHUMHWUYECKHI SKCIICPUMCHT II0 PpacCliO3HaBaHUIO BayKHEHIIIMX HCOPraHN4YCCKUX
BEIIECTB; * MPOBOJIUTH CAMOCTOSATEIbHBINA MOUCK XUMUYECKON MH(POPMAlUU C UCTIOJIb30BAHUEM
Pa3IMYHBIX UCTOYHUKOB (HAyYHO-TIOMYJISPHBIX W3/IaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WuTepHera); HUCHONB30BaTh KOMITBIOTEPHBIE TEXHOJOTUU [Uisi OOpaOOTKHM U Iepenadyu
XUMHAYECKON HH(OpMAINK U ee IPEICTABICHNUS B PA3TUYHBIX (POpMaXx;

HUCII0JIBb30BAaTh HpI/IO6peTéHHLIC 3HAaHUS U YMCHUS B HpaKTI/I‘ICCKOﬁ JACATCIIbPHOCTH U HOBCGI[HCBHOI;'I

YKU3HU IS

*  OOBSICHEHUS] XUMHUECKUX SIBJICHUH, IPOUCXOAALINX B IPUPOJIE, OBITY, HA TPOU3BO/ICTBE;

*  BKOJOIMYECKH IPaMOTHOIO ITOBEIEHUS B OKPYXKAIOLIEH cpee;

° OLCHKU BJIMAHUA XUMHUUYCCKOI'O 3arpsa3HCHUs Opr)I(aIOL[IGfI Cpcabl Ha OpraHu3M 4YCJIOBCKAa U
JpyTUe KUBbIE OPTraHU3MBI;

+ 0e30macHoro oOpaiieHuss ¢ TOPIOYHMH | TOKCUYHBIMHU BEIIECTBAMU,

1a00paTOPHBIM 000PYIOBAaHHEM;

* MPUTOTOBIIEHUE PACTBOPOB 3aJaHHON KOHIICHTPAIIUU B OBITY M HA IIPOU3BOJICTBE.

° OIPCACIICHUA BO3MOXKXHOCTHU IMPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B Pa3JIMYHBIX YCJIOBUAX U
OLIEHKH UX TOCJIEICTBUML;

+ 0e30macHoro oOpaiieHuss ¢ TOPIOYHMH | TOKCUYHBIMHU BEIIECTBAMU,

1a00paTOPHBIM 000PYIOBAaHHEM;

* MPUTOTOBIICHUS PACTBOPOB 33JJaHHOW KOHIIEHTPALIUU B OBITY U Ha MIPOU3BOJICTBE;

*  KPUTHUYECKOW OIEHKU IOCTOBEPHOCTH XMMHUYECKON MH(MOpMaIlNH, TOCTYMAIOIMIEH U3 PA3INYHBIX
HCTOYHHKOB.

KPUTEPUU Y HOPMbI OLIEHOYHOM JESITEJIBHOCTH

Pesynbrarel 0OyueHUS XMMHMM JOJDKHBI COOTBETCTBOBATH OOIIMM 3ajJadyaM IpeiMera |
TpeOOBAHUAM K €r0 YCBOEHHUIO.

PesynpraThl 00y4yeHMs OLIEHMBAIOTCSA MO MATHOAUIbHOM cucteme. [Ipu oreHke ydyuThIBarOTCS
CJIeIyIOIINEe KaYeCTBEHHbIE TTOKA3aTENN OTBETOB:

* riyOuHa (COOTBETCTBHE M3YUYEHHBIM TEOPETHUECKUM 0000IEHUSIM);

*  OCO3HaHHOCTh (cooTBeTcTBHE TpeOyeMbIM B nporpaMMe  YMEHHUSIM
MPUMEHATh  TOJYUYEHHYIO HHPOPMAIIHIO);

* TIOJIHOTA (COOTBETCTBUE 00BEMY IPOrpaMMBbl U MH(OpMaLlUK y4eOHUKA).

[Tpu oLileHKEe YUUTHIBAIOT YHCIIO U XapaKTep OMNOOK (CYIeCTBEHHbIE UM HECYIIECTBEHHBIE).

CymiecTBeHHbIe OMIMOKM CBSI3aHBI C HEJAOCTATOYHOW TJIYOMHOM M OCO3HAHHOCTHIO OTBETa
(HampuMep, YYeHHK HENpaBMIIBHO yKa3al OCHOBHBIC NMPU3HAKU MOHATHUH, SBICHHM, XapaKTepHbIE
CBOWCTBA BEILECTB, HEMPABUILHO C(HOPMYIMPOBAT 3aKOH, MPABUJIO U Np., WJIU YYCHUK HE CMOT
OPUMEHUTh TEOPETHYECKHE 3HAHMUSA JUId OOBSCHEHHMS U MpPEICKa3aHUs SBJICHUH, YCTaHOBIICHUS
NPUYHNHHO-CJICICTBEHHBIX CBsI3€H, CpaBHEHUS M KJIacCU(UKALINY SIBIICHUH U T.I1.).

HecymecTBeHHbIe OMIMOKK ONpeAesatoTCS HEMOJHOTON OTBeTa (HalpuMmep, yIylleHne U3 BUjaa
KaKoro-mbo HexapakTepHOro (hakTa Mpu OMUCAHUU BEIECTBa, Mpoiecca). K HUIM MOKHO OTHECTH
OTOBOPKH, OMHCKH, TOMYIIEHHbIE 10 HEBHUMATEIbHOCTHU (HampuMep, Ha JBa U OoJiee ypaBHEHHM
pEeaKIHii B TOJTHOM MOHHOM BHJIE JIOMYIIIEHA OJTHA OMIMOKa B 0003HAYCHHUH 3apsi/ia HOHA).

PesynbTaThl 00y4eHUsT TIPOBEPSIIOTCS B MPOIECCE YCTHBIX W MUCHBMEHHBIX OTBETOB YYAIIHXCS, a
TaKXe MPH BHIMIOJTHEHUH UMU XUMHUYECKOTO YKCIIEPUMEHTA.

OLieHka yCTHOTO OTBETa
OneHka «5» CTaBUTCS, €CIIU YUCHUK:
1. JlaeT OTBET MOJIHBIN U MPaBUWIbHBIN HA OCHOBAHUM U3YYEHHBIX TEOPHIL;
2. W3naraet maTepuall B OIpeIeJICHHOM JOTHYECKOH MOCIIe10BATEIbHOCTH, JIUTEPATYPHBIM SI3bIKOM;



3. JlaeT camMOCTOATENLHBIN OTBET.

Onenka «4» cTaBUTCS, €CJIN YUYEHUK:

1. JlaeT mOJIHBIN U NPAaBWIBHBIA OTBET HA OCHOBAHUM U3YYEHHBIX TCOPUH;

2. W3naraer marepuall B ONPEAEIEHHON JIOTUUECKOM IOCIEN0BaTENbHOCTH, IIPU 3TOM JOIYCKAeT
JIBE-TPU HECYILIECTBEHHBIC OIIMOKH, HCHPABICHHbIE MO TpeboBaHuio yuutens. OuneHka <«3»
CTaBUTCSI, €CIIM YUEHUK:

JlaeT OTBEeT MONHBINA, HO MPU ITOM JIONYCKAET CYIIECTBEHHYIO OIIMOKY WM OTBET HEMOJHBIMH,
HecBsI3HbIN. O1ieHKa «2) CTaBUTCA, €CIU YUYEHUK:

[Tpu oTBeTe OOHApYKMBAET HEIOHUMAHKE YUalUMCS OCHOBHOT'O COJIEpKaHusl yueOHOro MaTepuania
WIH JTOTTYCKAeT CYIIECTBEHHBIC OMMOKH, KOTOPHIC YUAIIHICS HE MOXKET UCIIPABUTH MPU HABOISIIUX
BOIIPOCAX YUUTEIS.

OreHKa YKCIIEPUMEHTATBHBIX YMEHUI
OneHka CTaBUTCSI HA OCHOBAaHWHU HAOJIOICHUS 32 YYallUMUCSA U TUCbMEHHOT'O OTYeTa
3a paboty OneHka«S»:
« Palora BEITIOTHEHA TOJIHOCTHIO M MPABUIIHHO, C/ICTIAHBI IPABHIILHBIC HAOIOICHUS U BBIBOJIBL;
*  DKCIEpUMEHT OCYIIECTBIICH IO IUIAHY C Y4ETOM TEXHHKH O€30IacHOCTH M IPaBUII PabOTHI C
BElIECTBAMH U 000PYAOBaHUEM;
+ IIposBreHsl OpraHU3alMOHHO-TPYAOBbIE YMEHHS (MOIACPKUBAIOTCS YUCTOTA pabodyero Mecta u
MOPSAJIOK Ha CTOJIE, 3KOHOMHO PacXO1yOTCsl pEaKTHUBBI).
Ouenka«éy:
5) Pabota BbIOJHEHA MPABUILHO, CCIaHbI MPABHIbHBIC HAOIIOJCHUS W BBIBOIBI, HO MPH TOM
SKCIIEPUMEHT MPOBEJIEH HE MOJHOCTHIO WIIU JIOMYIIEHbl HECYIIECTBEHHbIE OMIMOKH B padoTe ¢
BEIIECTBAMH U 000PYOBaHUEM.
Ouenka «3»:
0 Pabora BbINoNIHEHA IPaBUIILHO HE MEHEE YEM HaIlOJIOBUHY WJIM JIOIYIIIEHA CYLIECTBEHHAas OIIMOKa
B XOJI€ JKCIIEPUMEHTa, B OOBSICHEHUHU, B 0OpMIIEHUU PaOOTHI, B COOIIOJEHUU TPABUI TEXHHUKHU
0€30MacHOCTH P paboTe C BEIIECTBAMH U 000pYI0BaHUEM, KOTOPAsi UCTIPABIISIETCS IO TPEOOBAHUIO
YUUTEIS.
OueHka «2»:
2. JlonymieHnsl aBe (M 0ojee) CyImIeCTBEHHBIC OIIMOKH B XOJ€ DKCIIEPHUMEHTa, B OOBSICHEHHH, B
oopmiIeHUH paboThl, B COOTIOACHUH PAaBUII TEXHUKU 0€30MacHOCTH MpH padoTe C BEHIECTBAMH U
000py/I0BaHNEM, KOTOPbIE YUAIIUKCS HE MOXKET UCTIPABUTH JaXKe M0 TPEOOBAHHUIO YUUTEIIS.

OneHka yMeHUH pelaTh SKCHEPUMEHTANbHbBIE 337a4u
Onenka «5»:
B [Inan pemienus cocraBieH npaBuibHO; B [IpaBuiibHO ocyIiecTBiIeH Mog00p
XUMHYECKHX PEaKTHBOB U 000pyA0oBaHus; B /laHO oJIHOE 00BSICHEHNE U
CZieJIaHbl BHIBOJIBI.
Onenka «4»:
« [lnan penienus coctaBiieH IPaBUIBHO;
« IlpaBuibHO oOCyIIECTBIEH MOAOOP XHMHUYECKHUX PEAaKTHUBOB M OOOpYIOBaHUS, HpPHU 3TOM
JIOMYIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OIIUOOK B 00BSICHEHHH U BBIBOJIAX.
Onenka «3»:
u [lnan pemieHus cocraBieH MpaBWwiIbHO; U [IpaBHJIBHO OCYIIECTBIIEH MNOA00P XHUMHUYECKHUX
PEaKTUBOB M 000pYIOBaHMS, HO JOMYIIEHA CYIIECTBEHHAs OIINOKa B OOBSICHEHUH U BBIBOJAX.
Onenka «2»:
u Jlonymensl nBe (1 Oosiee) OMIMOKM B IJIaHE PELICHHs, B MOJ00pE XMMHUYECKUX PEAaKTUBOB U
000pyI0BaHus, B OOBbSICHEHUHN U BHIBOJIAX.



OueHka yMEHHMI peniaTh pacyeTHbIC 3a7aqyu

OneHka «5»:

B B norudeckom paccykXJI€HHH B PEIICHUU HET OITUOOK, 3a7a4a pelieHa palioHaIbHBIM CIIOCOOO0M.

Ornenka «4»:

B B norumdeckoM pacCyXJACHHHM W PEUICHHH HET CYIIECTBEHHBIX OMMOOK, HO 3ajada pelieHa He

parMoHaIBHBIM CITIOCOOOM HJIH JIOMYIIEHO He 00Jiee IBYX CYIIECTBEHHBIX OIHOOK.

Onenka «3»:

4) B JOrMYeCKOM pACCYXKJACHHU HET CYHICCTBEHHBIX OMIMOOK, HO JOMYIIeHa OINnOKa B

MaTEMaTUYECKUX pacueTax.

OrneHka «2»:

2) NmeroTcst CyIecTBEHHBIC OMMOKY B JIOTHYECKOM PACCYKJICHUU U B PEIICHUU.

Onenka MMChbMEHHBIX KOHTPOJIbHBIX pabor
OneHka«S»:
6) OTBeT MpPaBUIIbHBIN U IOJIHBIA, BO3MOKHA HECYIIIECTBCHHAS OILIHOKA.
Onenka«4d»:
OTBeT HEMONHBIN WK AOMYIIEHO He 60siee IBYX HECYIIECTBEHHBIX OITHOOK.
Onenka«3»:
2) Paborta BBITIOJIHEHA HE MEHEE YeM HArlOJIOBHHY, JOIYIICHA OJJHA CYIIESCTBEHHAs OIIMOKA U MPU ITOM
JIBE-TPH HECYIIECTBEHHBIE OIIUOKH.
OneHka«2»:
u PaboTa BeIoIHEHA MEHEEe YeM Ha IMOJIOBUHY WIIN COACPKUT HECKOJIBKO CYIIECTBEHHBIX OIIUOOK.
ITpakTuueckue (1abopatopHbie) paboThl, ONMbITEI OleHKa «5» CTaBUTCS, €CIU

yueHUK: a [IpaBuIIbHO ompenenui 1eib OnbITa. a BeIMomHMI paboTy B MOJTHOM 00bEME C COOMIOACHUEM
HEOOXOIMMOM TOCIIECIOBATCIILHOCTH TIPOBEACHHUS OIBITOB M w3MepeHuid. a CaMOCTOATEeNhHO H
paIMoHaIbHO BBIOpAT M MOATOTOBWII JUISI OMBITA HEOOXOIUMOE 00OpYHAOBAaHHE, BCE OIMBITHI MPOBET B
YCJIOBHSIX U PEKHUMAaX, 00ECTIEYMBAIOIINX TTOTYYEHHUE PE3YJIBTATOB U BHIBOJIOB C HAMOOIBIIEH TOYHOCTHIO.
a Hay4yHo rpaMoTHO, JIOTMYHO onucal HaOmoJeHuss U chOpMyIupoBal BBIBOABI W3 onblTa. B
MPEACTABICHHOM OTYETE€ MPaBUJIBHO W AKKypaTHO BBIMOJHWI BCE 3alKCH, TaOJUIbI, PHUCYHKH,
BBIYMCIICHHS M CJIeJIal BBIBOJIBI.
a [IposiBUn opraHU3aIlMOHHO-TPYIOBbIE YMEHUS (TIOJAEPKUBAET YUCTOTY pabodero Mecra U MopsiioK Ha
CTOJI€, 9)KOHOMHO HCIIOIb3YyeT PACXOIHbBIE MAaTepHabl). 2 DKCIIEPUMEHT OCYIIECTBIISIET MO IJIaHy C Y4€TOM
TEXHHUKHU 0€30MacCHOCTH U MPaBUI pabOTHI C MaTEepHalaMU U 000PYJIOBaHHEM.
Ornenka «4» CTaBUTCSI, €CITUM YYEHUK BBIMOJHUI TPEOOBaHUS K OIEHKE «5», HO: U OmbIT
MPOBOJIUJI B YCJIOBHSIX, HE 00ECMEYMBAIOIIUX JOCTATOYHONW TOYHOCTH M3MepeHuil. u Mnm
OBLTO JOMYIIEHO NBa-TpHU HemoueTa. u Vnu He Oonee oHOM HerpyOoi OMMOKH U OJHOTO
HemoueTa. U Mnu skcriepuMeHT POBEICH HE MOJTHOCTHIO.
u Wnu B onucaHny HaOMIOACHUI U3 ONBITA JOMYCTUIT HETOYHOCTH, BBIBOJBI CAENAN HETOJIHEIE.
OnueHka «3» CTaBUTCS, €CJIM YUCHHUK:
- [IpaBUIBHO OTMIpEAENUI 1IEJb OIMbBITA, pA0OTY BBHIMOJHUI NMPABUIBHO HE MEHEE, YeM Ha IOJIOBUHY,
OJTHaKO 00BEM BBITTOJTHEHHOW YaCTH TAKOB, UTO IMO3BOJISIET MTOTYIUTh MPABMIIHHBIC PE3YJIbTATHI M BBIBOJIBI
110 OCHOBHBIM MTPUHITUITHATFHO BAXKHBIM 33/1a4aM paOOTHI.
- Wnu moabop obopynoBaHus, 00bEKTOB, MAaTEPHUAJIOB, a TAKXkKe padoTa 1Mo Hayally OMbITa MIPOBET C

IIOMOIIIBKO y‘II/ITeJ'ISI, HUJIN B X04€ HpOBe}IeHI/Iﬂ OIIBITHI U I/ISMepeHI/II\/'I 6I)IJ'H/I )IOHYI]_ICHI)I OI]_II/I6KI/I B OITMCAHUHN
Habmo1eHuH, (OpMHUPOBAHUU BBIBOAOB. B OIIBIT MPOBOJWIICS B HEPALIMOHAIBHBIX YCIOBUSX, YTO IPUBEIIO
K TOJTYYCHHUIO PEe3YyNIbTaTOB C OOJbIIEH MOTPEIIHOCThIO; WM B OTYETE OBUIM JOMYIIEHBI B OOTICH
CJIOKHOCTH He 0oJiee ABYX OIIMOOK (B 3aIUCSAX €IUHUII, U3MEPCHUIX, B BRIYUCICHUIX, TAOIUIIAX U T.1I.)

HC INPUHOUITHAIIBHBIX JJI HaHHOﬁ pa6OTBI, HC INOBJIMABIIHX HA PE3YJIbTAT BBIIIOJTHCHUS.



B [lomyctun rpyOyro ommOKy B XOJe JKcIepuMeHTa (B OOBACHEHHH, B O()OPMIICHHH padOTHI, B
cobmonennn nipaBuil Th mpu pabore ¢ MarepuanamMu ¥ 0OOpYAOBaHHEM), KOTOpask UCIPABISIETCS TI0
TpeboBaHuio yuutens. OueHka «2» CTaBUTCS, €CITU YUCHHK:

Y He onpeienui caMOCTOSITENLHO TIEJTb OIBITA; BHITTOIHUII pa0OTy HE TIOJTHOCTHIO, HE IIOATOTOBUI HY)KHOE
o0opynoBaHue 1 00bEM BBHITIOJHEHHON YacTH pabOThl HE MO3BOJISET CIENATh IPABHIbHBIX BBHIBOJIOB.

Y Wnu onbITh, U3MEPEHHS, BBIYUCIICHUS, HAOTIOACHUS TPOU3BOIUINCH HEMTPABUIILHO.

Y Wnu B Xoae paboThl U B OTYETE OOHAPYKUIUCh B COBOKYMHOCTH BCE HEOCTATKH, OTMCUCHHBIC B
TpeOOBaHUAX K OLIEHKE «3».

VY Jlonymiensl aBe (1 Oosee) rpyOble OMMOKH B XOJ€ SKCIEPUMEHTA, B OOBSCHEHUH, B OPOPMIICHUU
paboTsl, B coOmoaenun npasuwi Th mpu pabote ¢ BemecTBaMu U 000pyI0BaHHEM, KOTOPbIE HE MOKET
UCIIPABUTH JIAXKE M0 TPEOOBAHUIO YUUTEIISI.

IIpumeuanue:

A B Tex ciydasx, KOrja y4Yaluics MOKa3aJl OPUTHHAIBHBIA M Hau0o0Jee PAMOHAIBHBIA MOIXO0T K
BEITIOJTHEHUIO Pa0OThI M B Tpoliecce paboThl, HO HE M30eKan TeX WIM WHBIX HEAOCTAaTKOB, OIICHKA 3a
BBITIOJTHEHUE PAOOTHI 110 YCMOTPEHHUIO YYUTENSI MOXKET OBITh IOBBIIICHA [0 CPABHEHHUIO C YKA3aHHBIMH
BbIIIIe HOPMaMH.

A OLEeHKH C aHAJIW30M JIOBOJITCS IO CBEIEHHUS VYAIMXCs, KAK IIPABUIO, HA IMOCHEAVIOIIEM VDOKE.
Orenka

BBIINTIOJIHCHHS TCCTOBBIX 3a,[[aHPII>iZ

Onenka «5»: ydamuiics: BBIIIOJHUI TecToBbIe 3a1anus Ha 91 - 100%.
OreHKa «4»: ydaluics BBIIOIHIII TeCTOBBIC 3a1anus Ha 71 - 90%.
Onenka «3»: yJanuiics: BBITOTHII TecTOBbIC 3ananus Ha 50 - 70%.
OreHKa «2»: yyaluics BBIOIHIII TECTOBBIC 3a/laHus MeHee YyeM Ha 50%.



CoaepkaHHe TEMAaTUIECKOTO IJIAHUPOBAHUS M MPAKTHICCKON JaCTH

10 knacc
['o HaumeHnoBanue Temsl Bcero N3 nux
Hacos MPAKTUYECK |[KOHTPOJIbHBI
ue e
paboThI paboThI
1 Beenenue 1 - -
s : :
2 [Tema 1. Teopust cTpoeHUsI OPraHMYECKUX IMHEHHUHA
3 9 - -
Tema 2. YriieBogopo/ibl U UX NPUPOAHBIE OUHUKU
4 |Tema 3. Kucnopojcoaepxkaiiiue opraHu4eckue 8 K.p.Nel
[IIMHEHUS
5 [Tema 4. A3zoTcoaepxaliye OpraHM4ecKue HIMHEHUS 8 [Ip.p.Nel K.pNe2
6 |Tema 5. Xumus u )Ku3Hb 4 Ip.p.Ne2 -
7 UToroBbIil ypok 1
Toro 34 2 2
11 xnacc
Ne Tema KonnuectBo B ToM uncne
4acoB
KoHTposbHbIE [IpakTuueckue padboTh
paboThI
1 [epuonnyecknii 3aK0H U 3
CTpOEHHE aToma
2 CrpoeHue BeriecTna 7
3 DneKTpoIuTHYeCKast 5 1
JMCCOIMALIUS
4 XuMudeckue peaxuu. 15 1
BemecrtBa
5 HTorosoe noBTOpEHME 3 1 2
Htoro 34 3 2

Omnmncanue y‘Ie6HO-MCTOI[I/I'-IeCKOFO U MaTCpHUAJIbHO-TEXHUYCCKOI'O obecrieueHus

1. Taopuensa O. C. Xumus. 10 xracc. bazoseiii ypoBens: yueOnuk / O.C. T'abpuensH. - 6-e¢ u3m.,
crepeotutt. - M.: [Ipoda, 2018.- 191c.

2. Tabpuensn O. C. Xumus. 11 kiacc. basosbliil ypoBens: yueOnuk/ O.C. I'abpuenss. - 8- us.,
cTepeoTuIl. - M.:

Hpoda, 2018.

3. 0O.C.l'abpuenss. [Iporpamma cpeanero obmiero oopazoanust mo xumun. 10-11 kmaccsl.

Oo6meo6pazoBatenbHbIX yupexaeauii / O.C.I'abpuensa. A.B. Kynoga. - M.: JIpoda, 2017r.

4. Taopuensu O. C., OctpoymoB U. I'. HacronpHas kuura yuutens. Xumus. 10 ki1.: Meroaumdeckoe
nocobue. — M.: JIpoda, 2010r



5. Xwumwus. 10 k i1.: KorTponsHbie 1 mpoBepouHbie padboThl k yueOHuky O. C. ['abpuensna «Xumus. 10
/0. C.

I"abpuensn, I1. H. Bepe3kun, A. A. Ymakosa u ap. — M.: [Ipoda, 2012r

6. Tabpuensu O.C., bepé3kun I1.H., YmakoBa A.A. u ap. KoHTposibHBIE U TTPOBEPOYHBIC PAOOTHI 1O
xumu. 10 kmace - M.: [Ipoda, 2003.

7. Tabpuensa O.C., OctpoymoB WN.I'., OctpoymoBa E.E. Oprannveckas xumus B TecTax, 3aaayax,
ynpaxkaerusax. 10 kmacc. - M.: JIpoda, 2008.

8. Tabpuensn, O. C. Xumus. 11 k. : meroa.mocodue k yaeonuky O. C. 'abpuensna «Xumus. 11 knacc.
bazoserit yposenb» / O. C. I'abpuensn, C. A. Cnagkos. - M. : JIpoda, 2014.

9.0.C.I'abpuensn, N.I'. Octpoymos, A.I'.Benenckas. «O01mas XxuMust B TECTax, 3aj1a4ax U YIPOKHCHHUIX.

11 kiacc. Yuebnoe nmocobue jyisi o01eo0pa3oBaTenbHbIX YapexaeHui», M.: [lpoda, 2008.

10. O.C.I'abpuensn,l'.I".bicoBa, A.I'.Beeaenckas. «Xumus 11 knacc. Hacronpnas kaura yunrens» M.:

Hpoda, 2007.;

2. O.C.I'abpuensn, [1.H. bepé3kun «KoHTposbHBIE U TPOBEpOYHBIC pPaboThI o xumuu 11 kitacc. ba3oBsiii

ypoBeHb», M.: IIpoda, 2009.

JlonoJHuTenbHas JUTEpaTypa:

1.Oprannueckas XMUMHS B TECTaX, 3a7a4ax, ynpaxaeHusx. 10 kiacc: yued. mocodue it 00meo0pa3osar.

yupexaenuit / O.C. I'abpuensin, N.I'. Octpoymos, E.E. OctpoymoBa. - 3-e u3f., crepeotu. - M.: Jlpoda,

2005. 399, [1] c.

2. Peneturop mo xumuu / mox pen. A.C. Eroposa. - Uzn. 30-e. - PoctroB u//1: ®enukc, 2010. - 762, [1] c.:
Wil - (AGUTYpHEHT).

3. Xomuenko U.I'. Pemenue 3agau o xumuu. - M.: OO0 «M3narensctBo HoBas Boiaay, 2005. - 256¢.

4. Xomuenko ['.I1. Xumus 1j1s noctynaromux B By3bl: Yue0.nmocobue. - M.: Beicur.k., 1985. - 367 c.,
WL

5. I'muukaH.JI. O6mas xumus. M3aarensctBo «MHTErpan-nmpeccy» - M.: 2005.

MatepuaibHO-TEXHUUYECKOE 00eCTIeYeHHE:

Jns oOydeHHs y4alluxcsi CpeaHEed WIKOIbl B COOTBETCTBHHM ¢ TpeOoBanusimu DenepaabHOTo
roCyJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAAPTa HEOOX0IMMa peasih3alus eI TeTbHOCTHOTO IMOIX01a.

JlesTenbHOCTHBIM  TOAXOA TpeOyeT TMOCTOSHHOM OIopbl Mporecca OOydeHHs XUMHHM Ha
JEMOHCTPAIIMOHHBIN JKCIIEPUMEHT, MPAKTHUECKUE 3aHSTHS W JAOOPATOPHBIE OMBITHI, BHITIOJIHIEMBIC
yugamumucs. KaOuHeT XUMUU OCHAIIEH KOMIUIEKTOM JIEMOHCTPAIlMOHHOTO U JIabOpaTOpPHOTO
000pyIOBaHUS IO XUMHH ISl OCHOBHOM IIKOJIIBI.

B kaOuHere XMMHHM OCYIIECTBIAIOTCS KaK ypodYHas, TaK W BHeypouHas (opmbl
y4eOHOBOCITUTATENILHON AeSITeNbHOCTH ¢ ydammumucs. OcHalieHue B OOJbIIe 4acTH COOTBETCTBYET
MepeyHIo 000pyIOBaHUS KAaOMHETa XUMUU M BKJIIOYAET Pa3NUYHbIE TUIIBI CPelICTB 00yueHus. bomburyio
9acTh 00OPYIOBAHHS COCTABIISIIOT yUeOHO-TIPAaKTHUECKOE U y4eOHO-1a0opaTopHOE 000PYJIOBaHKE, B TOM
quclie KOMIUIEKT HATypadbHBIX OOBEKTOB, MOJENH, MPHOOPHI M HMHCTPYMEHTHI HJS TPOBEIACHHS
JIEMOHCTpPAIMIA U IPAKTHUYECKUX 3aHATHH, TEMOHCTPAIIMOHHBIEC TaOIUIIBI, BUEO, MEIUA OCHAIIICHHE.

B KOMIUIEKT TeXHMYECKHMX W HH(POPMAIMOHHO-KOMMYHUKATUBHBIX CPEICTB OOyUEHHUS BXOJST:
KOMITBIOTEP, MYJIbTUMEUA IPOEKTOP, HHTEPAKTUBHAS TIOCKA, BbIXOJ B UHTEpHET.
Hcnonws3oBanme 3IEKTPOHHBIX CPEICTB O0YyUEHUS TTO3BOJISFOT:

* aAKTHUBHU3UPOBATH JCATEIHHOCTh OOYYAIOIIMXCS, IOJIy4aTh O00Jiee BBICOKHE KadeCTBEHHBIE

pe3ynbTaThl 00y4YEeHHUS,

« npu noaroroBke Kk EI'D obecneunBaTh CaMOCTOSITENIHFHOCTh B OBJIAJICHUN COJIEPKAHUEM Kypca.

*  ¢dopmupoBate HUKT - KOMIOETEHTHOCTh, CHOCOOCTBYIONIYIO) VYCIEIIHOCTH B Y4eOHOM

JIeATEIbHOCTH;

«  (dopmupoBats YVY/I;

Hatypanbable 0OBEKTHI HCHOJB3yeMble B OOYYEHUM XHMHHU, BKIIOYAIOT B CeOS KOJUICKITUH
MUHEPAJIOB U TOPHBIX MOPOJ, METAJUIOB M CIUIABOB, MUHEPAILHBIX YAOOPEHHH, TIacTMacC, KaydyKoB,
BOJIOKOH U T.J.



O3HakoMJIEHHE yJaluXxcs ¢ 00pa3liaMu HCXOHbBIX BEIIECTB, OIy(aOpHKaTOB U FOTOBBIX U3EIHH
MO3BOJISICT MOJYYUTh HAIVIAHOE MpPEJCTaBlIeHHE 00 3THUX MaTepuanax, X BHELIHEM BHUIE, a TAKXKE O
HEKOTOPBIX (PU3NYECKUX CBOMCTBAX.

XUMHUYECKUE PEAKTUBBI U MaTEpPHaJIbI

OOpamieHrie CoO MHOTHMH BEIIECTBaMH TpeOyeT CTpPOroro COOJIIOJEHHS TPaBHJI TEXHHUKH
0€30MacHOCTH, OCOOCHHO MpPH BBIOJHEHHH OMNBITOB CAMMMHU YydauluMmucs. Bce HEoOXoaumble Mepbl
IIPEIOCTOPOKHOCTU YKa3aHbl B COOTBETCTBYIOLIMX JOKYMEHTaX U MHCTPYKLUAX.

Xumuueckas J1abopaTopHasi 10Cy/a, annaparsl U IpuOOPbI
XuMH4YecKasi MOCyAa IOAPA3AEIAeTCsd Ha JBE TIPYMIBL: U BBIIOJHEHMS OIBITOB YYallUMHUCA U
J€MOHCTPALIMOHHBIX OIBITOB.
[TpuGopsl, annapaTsl ¥ yCTAaHOBKH, MCIOJIb3yeMble Ha YPOKAaX XUMHM, MOJPA3JCIAIOT Ha OCHOBE
MPOTEKAIOIIUX B HUX (U3NYECKUX U XUMUYECKHUX.
Monenu
OObexkTaMl MOJEJIMPOBAHUS B XHMMHUHU SBJSIOTCS aTOMBl, MOJIEKYJbI, KpPHUCTaJIbl, 3aBOJCKHE
anmaparel, a TAaKXKe IPOUCXOASIIUE IPOLECCHl, MOJEIN KPUCTAUIMYECKUX PELIETOK ajlMasa, CEphl,
docdopa, okcuna yrneponaa (1Y), noBapeHHOI couu.
VY4eOHble MOCOOHS Ha TIEYaTHON OCHOBE
B mpouecce 00ydeHMs] XMMHM HCHOJB3YIOTCS CIEAYIOLIME TaOIUIBI MMOCTOSHHOIO 3KCIOHUPOBAHUS:
«Ilepuomuyeckas cucrtema xumudeckux siemeHtoB J.U. MennpeneeBa», «Tabnuia pacTBOPHUMOCTH
KHCJIOT, OCHOBAaHUHW U coyiel», «DJIEKTPOXUMUYECKHI psJl HaNpsHKEeHUH MeTauioB», «BaneHTHbie
COCTOSIHMS aToMa yriiepoja», «OnpeneneHue HoHOBY, «MHIuKaTope» U 1p.
Jlis opraHu3anuy CaMOCTOSITEIbHOM PabOThl OOYUarOIIMXCS Ha ypOKax HCHOJb3YIOT pa3HOOOpa3Hble
JUJIAKTUYECKUE MaTepUabl: OTAEIbHbIE paboune JTUCThl — UHCTPYKIMHU, KAPTOUKHU C 3alaHUSIMU Pa3HON
CTENEHHU TPYAHOCTH JUIS U3YYEHUSI HOBOTO MaTepHalla, CaMOIIPOBEPKHU Y KOHTPOJIS 3HAHUM YYaIUXCH.
Copnepxanne 10 knacc. ba3oBblii ypOBEHb.
Oprannueckas xumus. (1 4 B Henento, Bcero 34 4.)
Beenenue (1 1)
Mertoabl HaydHoro mosHaHus. HaGmronenue, mpeznonoxeHnue, runore3a. [IoMCK 3aKOHOMEpHOCTEH.
Hayunbiii skcnepument. BriBoa. [lemonctpaumu. BuaeodparmeHTsl, cialasl ¢ H300pakeHUSMU
XUMHUYECKOH J1abopaTOpHH, IPOBEIEHUS XUMUYECKOTO dKCIIEPUMEHTA.
TpeboBanus K ypOBHIO MOJTOTOBKH
oOyuatomuxcs [Ipeamernpie Y MeTs:
*  HCIIOJIB30BATh IIPH XapPAKTEPUCTUKE OPraHUYECKUX BEIIECTB MOHITHS «OPTaHUUYECKas XUMUS,
«IIPUPOJHBIE, UCKYCCTBEHHBIE U CUHTETUYECKUE OPTaHUYECKHUE COCIUHEHUAY;
* OTIMYaTh OCOOCHHOCTH, XapaKTEepPHU3YIOLIHEe OpraHWYecKHe COEJUHEHHUs. MeTanpeaMeTHble
YMers:
*  CTPOUTH JIOTUYECKHE LIETIH PACCYKICHUN;
*  CaMOCTOSITENbHO (OPMYJIMPOBATH IIO3HABATEIbHYIO II€JIb M CTPOUTh CBOM JEHCTBUS B
COOTBETCTBUM C HEH; ®* COCTaBJIATH IJIaH JACHCTBUI;
*  ONpENENATh 3HAYEHUE U POJIb OPraHUYECKON XUMHH.
Tema 1. Teopust cTpoeHust OpraHMuecKux coeuHeHui (34.)
Teopust crpoeHust opraHmyeckux coenuHeHuil. [Ipeaqmer opraHmdyeckod XuUMUU. MecTO M 3HAYEHHE
OpraHWYECKON XMMHUH B CHCTEME €CTECTBEHHBIX HayK. BameHTHOCTh. XnMuueckoe crpoenne. OCHOBHbIE
MOJIO)KEHUS TEOPUU CTPOEHUSI OPraHUYECKHX COEAMHEHH. YTJIEpPOAHBIM CKEJNET OpraHu4YecKou
Mosiekysbl. KpaTHocTh Xxumudeckoil cBsA3u. M3omepus m wm3omepsl. JlemoHcTpanuu. IlnaBnenwue,
o0yrJIMBaHUE ¥ TOPEHUE OPTaHUYECKUX BellecTB. MOeIn MOJIEKYI PECTaBUTENEH Pa3InYHbIX KJIACCOB
OPraHUYeCKUX COCTMHEHUH.
JlaGopatopubie ombIThl. 1. OmpeneneHue 3JIEMEHTHOIO COCTaBa OPraHUYECKUX COCTUHEHUH. 2.
N3roroBneHue Mojenei MOJIEKYJ OpPraHMYECKHX COoenuHEeHWd. TpeOoBaHWS K YPOBHIO IMOJATOTOBKH
obyuaromuxcs [Ipeamernbie

VYMeTh:



* Ha3blBaTb OCHOBHBIE TMOJOXEHUS TEOPUM CTPOEHUS OpPraHMYECKUX COCAUHEHMM;
UCTOJb30BAaTh TMOHATHUS: «BAJCHTHOCTBY», «YTJIEPOAHBIM CKENEeT», «TOMOJIOTHS»; *©
Ha3bIBaTh BUJ CBSI3U B OPraHUYECKUX BellecTBax. MeTanpeaMeTHble Y METh:
*  BBIOMpATH CMBICIOBbBIC €AMHHULIBI U YCTAHABIUBATH OTHOIICHUS MEXK/1y HUMH;
*  OIpPEIENSTH OCIE0BATEIbHOCTD IPOMEXYTOUHBIX LIEIEH ¢ yUETOM KOHEYHOI'O PE3YJIbTaTa;
* UHTETPUPOBATHCS B KOJUICKTUB, YYMTHIBasg HAIM4YHE JPYTUX TOUEK 3pPEHHUS Ha pEIICHUs
MOCTaBJICHHOW 3a/IauH.
Tema 2 YrieBoopoabl U UX IPUPOIHBIE HCTOYHUKH (94.)
Anxansl. [Ipupoansliii ra3, ero coctaB U MPUMEHEHHE KaK UCTOYHMKA SHEPTUHU U XUMUYECKOTO ChIpbs. [’
OMOJIOTHUECKUN s MPeAeNIbHBIX YIIIeBOAOPO0B. M30Meprs 1 HOMEHKJIATypa aJlkaHOB. MeTaH U 3TaH
KaK MpeAcTaBUTEeNM ankaHoB. CBOMCTBa (TOpeHHUE, peaKIMu 3aMEICHUs, MUPOJIU3, TETrUAPUPOBAHUE).
[Ipumenenne. KpekuHr u  uU30Mepu3alus  alIKaHOB.  AJIKMIbHBIE  paauKaibl. MexaHu3M
CcBOOOIHOPAIMKAIILHOTO TAJIOT€HUPOBAHMSI AJIKAHOB.
AnKeHbl. OTWIEH KaK TMpeacTaBuTeNb ankeHoB. [lomyueHue »STuieHa B MNPOMBIIUIEHHOCTH
(merumpupoBaHue 3TaHa) U B JIabopaTopuu (Ieruaparanus staHona). CoiicTBa (ropeHue, OpoMHpoBa-
HUE, THApaTalus, oJuMepusanus, okucieHue pactBopom KMnO4) u mnpuMeHeHue STUIICHA.
[Monmustunen.  Ilpomunen.  CrepeoperynsipHocts  nonumepa.  OCHOBHbIE — TOHSTUS —~ XHUMHUHU
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. Peakuu nonuMepusanuu.

Juensl. byranuen u n30npeH Kak NpeJCTaBUTENN JUEHOB. Peakiuu NpucoeIMHEHus C y4acTueM

COIPSIKEHHBIX TUEHOB (bpomupoBanue, MOJIMMEpU3aLIHS, TUIPOrajoreHupOBaHUeE,
TUIPUPOBAHUE). Harypanbnslii Y CUHTETUYECKHUN KayuyKu. Pe3una.

ANKUHBI. ALETHIIEH KakK NpeACTaBUTENb alkuHOB. [lonmydyeHue aneTmneHa KapOMIHBIM M METaHOBBIM

cnocobamu. Ilomyuenune kapbuna kanpuus. CBoiicTBa (ropeHue, OpoMHpoBaHHE, TUApaTaIus,

TpUMepHU3altsl) U IPUMEHEHUE alleTUjIeHa.

Apenbl. benzon kak mnpencrtaBurenb apeHoB. CoBpeMeHHbIE NPEICTaBICHHS O CTPOEHUM OeH307a.

CsnoiicTBa 6eH30i1a (TOpeHue, HUTPOBaHKE, OPOMHPOBAHUE) U €T0 TPUMEHEHHE.

Hedtes u cnocobsl ee mepepaborku. CoctaB Hedrtu. Ilepepaborka HeTH: NeperoHka M KPEKUHT.

PudopmuHr HU3KOCOPTHBIX He(YTenpo1yKTOB. [IoHATHE 00 OKTAaHOBOM YHCIIE.

HemoHcTpanuu. ['openne Merana, sTwieHa, aneTwieHa. OTHOIIEHHWE METaHa, STWICHA, alleTWICHA U

OeH3ola K pacTBOpaM IepMaHraHata Kaiausg M OpomHoM Boxe. IloiydyeHue »sTuieHa peakiuen

JeTupaTalliid 3TaHONa, aleTHIeHa — TUIPOJIM30M KapOuja Kanblus. Pa3nokeHue kaydyka INpH

HarpeBaHuM, UCIBbITAHUE MPOJYKTOB Pa3iokKeHHs] Ha HempenenbHocTh. Kostekuus oOpa3noB HedpTH U

HE(PTENPOTYKTOB.

Jlaboparopubie onbIThl. 3. OOHapyKeHUE HENPEAETbHBIX COSAUHEHUN B JKUIKUX HedTempoaykrax. 4.

[Tonyuenue u cBoicTBa ameruieHa. 5. OzHakomieHue ¢ Koimekiuedn «HedTs u mpoaykThl e€

nepepaboTkn». TpeboBaHUS K YPOBHIO MOATOTOBKU oOyvaromuxcs [IpeamerHsie

YMeTs:

* BaKHEHIIMe BellecTBa: METaH, OTHJEH, AalleTUJIeH, IUIaCTMAcChl, KaydyKu, OEH30J1 0
MEXIYHAPOJAHOU UITU «TPUBUAIILHON» HOMEHKIIATYPE;

*  XapaKTepU30BaATb CTPOCHHE U XMMUUYECKHE CBOMCTBA N3YUEHHBIX OPraHUYECKUX COCTUHEHUIA;

¢ OOBICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS,

* ONpeneyaTh MNPUHALISKHOCTh K  Ppa3IMYHBIM  KjJaccaM OpPraHMYeCKHX  COEIUHEHHI.
MeranpeameTHbie Y METh:

*  BBLAETATH U (HOPMYIHPOBATHh MPOOJIEMY; CAMOCTOSITEILHO COCTABIISTH AIITOPUTM JAESITEIbHOCTH
TP peIIeHUU TTPOOIIEMBI;

¢ CIIMYaTh CBOM JICUCTBUS C 3TAJIOHOM U, TIPYU HEOOXOTUMOCTH, BHOCUTH KOPPEKTUPOBKH; IPOBOIUTH
CaMOOLICHKY CBOMX 3HAaHUU U YMEHUN;

*  AQHAIM3UPOBATH OOBEKTHI, BBIIEISIS CYIIIECTBEHHBIE MPU3HAKI



*  TIPEACTaBIATH KOHKPETHOE COZep KaHUE U MPEJCTABIATH €0 B YCTHON M MUCBMEHHOM (hopme.
Tema 3. Kucnopoaconeprkamue opraHudeckue coeinueHus (8 4.)

CrnupTtsl. MeTaHOM 1 3TaHOJ KaK NPEACTaBUTENN IPEAEIbHBIX OJHOATOMHBIX ClIUPTOB. CBOMCTBA 3TaHONIA
(ropeHue, OKUCIIEHUE B ajbJaeruj, Aeruaparanus). [lomyuenue (OpokeHHEM TIIOKO3bl U THApaTaluei
9TWIEHA) M MPUMEHEHHME OJTaHOjJa. OTWUJIEHIJMKOJb. [JMIEepUH Kak eue OAWH MpeACTaBUTEIb
MHOI0aTOMHBIX cIMpPTOB. KauecTBeHHas peakiys HAa MHOTOaTOMHBIE CITUPTHI.
®enou. [lonydyenue ¢enosna u3 kameHHOTO yrias. KaMeHHBIH yroyib U €ro Ucrojiab3oBaHue. KokcoBaHue
KaMEHHOT0 yIJIsl, BaXKHEHIINE IPOIYKThl KOKCOXMMUYECKOTO TPOU3BOCTBA. B3aMHO€E BIMsIHUE aTOMOB
B Mosiekyne ¢eHona (B3amMmojeicTBiue ¢ OpOMHON BOAOW W THAPOKCHAOM HaTpus). [lomyuenue u
npuMeHeHue (enHona.
Anpaeruapl. @opManbIerua U aleTanbAeru Kak NpeacTaBUTeN ajibaeruoB. [lonsTue o keToHax.
CaoiicTBa (peakuusi OKUCIEHUS B KUCIOTY U BOCCTAHOBJIEHUS B CIIMPT, PEAaKLKs [TOJUKOHACHCALUN
dbopmanpieruaa ¢ penosom). [lomydenue (OKMCIEHUEM CIIUPTOR) M MPUMEHEHHE (opMasbiaeruia u
aneTanbAerua.
®denonodopmanbaeruHbie IIacTMacChl. TepMOIUIaCTUYHOCTS M TEPMOPEAaKTUBHOCTH. KapOoHOBEIE
KHMCJIOTBI. YKCYCHAasi KUCJIOTa KaK MPEICTaBUTENb [IPEAEIbHBIX OJJHOOCHOBHBIX KApOOHOBBIX KHUCIIOT.
CBoiicTBa YKCYCHOM KHCIIOTHI (B3aUMOJICHCTBUE C METaNIaMHU, OKCHJIAMU METAJUIOB, THIPOKCHIaMU
METAJIJIOB U COJIIMU; peakius stepudukannn). [[pumMeHeHue ykcycHONU KHCIOTHI.
Crnoxubie 3¢upsl U xkupbl. CroxHbie 3QUPBl KaK TPOAYKTH B3aUMOJACUCTBUS KUCIOT CO CIUPTAMHU.
3HaueHue CIOXKHBIX 3(UPOB B MPHUPOJE U KU3HU yenoBeka. OTAenbHbIe MPEACTABUTENN KUCIOT UHOTO
CTpOCHHS: OJIEMHOBAs, JIMHOJIEBAs, JIMHOJIGHOBAs, AKpPWJIOBas, liaBeneBas, OeH3oiHas. JKupbl Kkak
CIIOKHBIE 3(DUPHI TIIMIEPUHA U KUPHBIX KapOOHOBBIX KUCIOT. PacTuUTeNbHbIE U )KMBOTHBIE KHUPBI, UX
coctaB. [maponmu3 wiu ombuieHuEe >XUpoB. Mpeuta. Cuntetnueckue moromue cpencrea (CMCOC).
[Ipumenenue xupoB. 3aMeHa KUPOB B TEXHUKE HEMUIIIEBBIM ChIpbeM. YT1eB0OIbl. [IoHsATHE 00 yrieBogax.
I'moko3a kak mpeicTaBuTeNb MOHOcaxapuJoB. [loHsTHE O NBONHCTBEHHOM (PYHKUIHH OpPraHMYECKOIo
COEMHEHMS Ha IPUMEPE CBOMCTB IIFOKO3bI KaK aJIbJIErU1a U
MHOI0aTOMHOTI'O CIIUPTa — aJIbAETUIOCTIUPTA. bpokeHue I0KO03bl. 3HAUEHUE U IIPUMEHEHUE TIIIOKO3bI.
@pykTo3a Kak u30oMep IroKo3bl. Caxapo3a Kak IpelncTaBUTeNb AucaxapuaoB. IIponssBoncTBo caxapa.
Kpaxman u nemiosao3a Kak npeJcTaBuTeNn noiaucaxapuioB. CpaBHEHHE UX CBOWMCTB M OMOJIOTHYECKast
poib. [IpuMeHeHue 3Tux nonucaxapuos.
HemoHncTtpauuu. Oxucienue cnupra B anbjaeruja. KauecTBeHHble peakiiM Ha MHOTOAQTOMHBIE CIUPTBHI.
Komnexkums «Kamennslii  yronb». Kosieknuss NpOAYKTOB — KOKCOXMMHMYECKOTO  MPOU3BOJCTBA
PactBoprMOCTh (peHOJIa B BOJIE TpU OOBIYHOM TemrepaType U pu HarpeBaHuu. KauecTBeHHbIE peakuu
Ha (eHou. Peakuus cepeOpsHOro 3epKania ajlbJerua0B U IoKo3bl. OKHUCICHNE albJAETHI0B U ITIIOKO3bI B
KHCJIOTY C IoMoIIIbIo ruapokcuna meau (11).
KayectBenHast peakuus Ha kpaxmai. Komnekuus a¢upHbeix mMacen. Komnekuus niaactMace ¥ U3enuil u3
HuXx. Koulekuyst HCKyCCTBEHHBIX BOJIOKOH U U3JENINN U3 HUX.
Jlaboparopubie ombIThl. 6. CBoiicTBa sTHiOBOro cmupta. 7. CpoiictBa rinuuepusHa. 8. CpoiicTBa
dbopmanbneruga. 9. CpoiictBa ykcycycHou kuciotel. 10. CotictBa xwupoB. 11. CpaBHeHHE CBOWCTB
pPacTBOPOB MbLJIa ¥ CTHPAIbHOTO Topotka. 12. CoiicTBa rimoko3bl. 13. CBolicTBa kpaxmana. TpeboBaHus
K YPOBHIO ITOATOTOBKH oOydatonuxcs [IpeamerHsie

VYMeTh:

* Ha3bIBaTh BaKHEHIIME KHUCIOPOJOCOJEpXKAIIMe OpPraHUYeCKHe BEIeCTBA: IIIIOKO03a, caxaposa,
KpaxMaJl, KJIeT4aTKa, YKCyCHas KUCIOTa, )KUPbI, MbLIA;

*  00BSACHATH NOHATHE «()YHKIIMOHAIBHAS TPYIIIAY.

b Ha3bIBATh HSyquHBIe BeEIIcCTBA I10 MC)K)IyHapO}IHOfI NN «TpHBHﬁJ’IBHOﬁ» HOMeHKJ'IaType;

*  XapakTepU30BaTh CTPOCHUE U XUMHUECKUE CBOMCTBA U3YUYEHHBIX OPTaHUYECKUX COCTMHEHUIA;

*  0OBSACHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS,

b OHpe,Z[G.H}ITB HpI/IHaIIHe)KHOCTB K paSJII/I‘-IHBIM Kj1accaM OpF AHNYCCKUX COG,Z[I/IHGHI/Iﬁ.
MertanpeameTHbIEe Y METh:

® HN3BJICKATH HGOGXOIII/IMYIO JUJIA I/I3Y‘-I€HI/ISI TEMBI I/IH(I)OpMaI_II/IIO n3 paSJII/I‘-IHI:IX HCTOYHHUKOB,



*  CaMOCTOSITEJIbHO OMPEAEISATh MO3HABATEIbHYIO 3a7a4y U CTPOUTH JIEUCTBUS B COOTBETCTBUHU C
HEl;

*  HCIIOJB30BaTh PA3JIMUYHbIC MOJIEIU U CPEJCTBA IJIl IEMOHCTPAIlMK CBOMX 3HAHUM U YMEHU;

*  IPOBOJAUTH CAMOAHAJIN3 KAYECTBA YCBOCHHMS 3HAHUN;

*  YYHUTHIBaTh HAJIMYHE IPYTHUX TOUCK 3pEHUS HA PEIICHUE MOCTABICHHBIX 00pa30BaTEIbHBIX 3a/1a4,
AQHAJIM3UPOBATh UX U MPUHUMATh BEPHOE PEILICHUE.

Tewma 4. A3oTcoaepikaiiue oprannueckie coequuerus (84.)
AmuHbl. MeTHIaMUH Kak IpPEJICTaBUTENb aNU(PATUYECKUX aMUHOB U aHWJIMH — KaK apOMaTHYECKHX.
OCHOBHOCTP aMUHOB B CPaBHEHMHM C OCHOBHBIMHM CBONCTBaMU aMMHUaKa. AHWUJIMH M €ro CBOICTBa
(B3aMMOJIEHCTBHE C CONSTHOM KHCIOTOM W OpoMHOM BOAoi). B3aumHOe BiIusiHUE aTOMOB B MOJIEKYJaX
OpPraHMYECKUX COCOUHEHMM Ha npumepe aHunuHa. [lomydyenne anmnuna no peakuuu H. H. 3ununa.
[IpuMeHeHne aHUIMHA.
AMUHOKHCIOTEL. [JMIMH M ajnaHWH Kak IPEACTaBUTENM INPUPOJHBIX aMUHOKHUCIOT. CBoiicTBa
aMUHOKHCIIOT KaK aM(OTEpHbIX OpPraHMYECKUX COEAMHEHUH (B3aUMOJEHCTBUE CO LIEIOYaMH U
kucinoramu). OcoOEHHOCTH IUCCOLMALMU AMHUHOKHCIOT B BOJHBIX pacTBOpax. BUIONSpHBIE HOHBI.
OOpa3oBaHue TOJMIIENTHIOB. AMHHOKAIIPOHOBAsh KHCJIOTa KaK IIPEACTABUTEIh CHHTETHYECKHX
aMUHOKHCIIOT. [IoHATHE O CHHTETHYECKUX BOJIOKHAX Ha MpUMeEpe KanpoHa. AMUHOKHUCIIOTHI B IPUPOJIE,
ux 6uonoruyeckas posib. HezameHnMble aMUHOKUCIIOTHI.
benxu. benku kak noaunentuibl. CTpyKkTypa O0enkoBbIX MosieKynl. CBolicTBa OeKOB (ropeHue, THAPOIIU3,
LBETHBIE peakiuu). buonoruueckas posiab OEIKOB.
HyxnennoBble kuciotel. HykiienHOBBIE KUCIOTHI Kak NOAUHYKIeoTU Ibl. CTpoenue Hykineotuaa. PHK u
JIHK B cpaBHenuu. VX ponb B XpaHEHHMHU U Niepesiaue HacaeAcTBeHHON nHpopmaruu. [lonsTie o reHHoi
MH)XEHEPUU U OMOTEXHOJIOTHH.
I'enernyeckas cBA3b MEXAY KilacCaMM OPTaHUYECKUX coequHEHMH. [IoHATHME O TeHEeTHYecKOW CBSI3U U
TFEeHETUYECKUX psafax. JemoHcTpanuu. B3aumoneicTBue aMMuaka W aHWIMHA C COJISHOM KHUCIJIOTOM.
Peaxius anununa ¢ 6pomMHoi Bono#. JlokazaTeasCcTBO HAIMUUS (DYHKIITMOHAIBHBIX TPYIIN B pacTBOpax
aMHHOKHCIIOT. PacTBopeHue u ocaxaeHue 6enkoB. L{BeTHble peakiuu OenkoB. I opeHue nTuybero nepa u
meperssHo HUTH. Mogens mosekynsl JIHK. Ilepexonbl: 3TaHOT — 3TWIEH — JTWICHITIMKOIb —
stuneHrMKoT Meau (II); aTanom — sTaHanb — TaHOBask KUCIOTA.
Jlabopartopusie onbIThL. 14. CBOMCTBA OEIKOB.
[IpakTnueckast padora Ne 1. Pemienune skcriepiMeHTaJIbHBIX 3a3/1a4 MO0 UAECHTHU(PUKAIUU OPraHUYEeCKUX
COCIMHECHUM.
TpeGoBanust K  yYpOBHIO  TOATOTOBKM  OOyYaroIIMUXCs
[IpenmeTtHbie

YMeTs:
*  Ha3bIBaTh U3YUYEHHBIC BEIIECTBA 110 MEXKTYHAPOIHOMN HIIN «TPUBHAIBHON» HOMEHKIIATYPE;
* XapaKTEPpHU30BaTh CTPOCHUEC U XUMHYCCKUC CBOMCTBA HN3YYCHHBIX OPraHNu4YCCKUX COG)II/IHeHI/II\/'I;
*  0OBSACHATH 3aBHCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS;
*  ONpEeNENATh MPUHAJICKHOCTh K Pa3IMYHBIM KJIaccaM OPTaHHYECKHUX COCIMHEHMUIA;
* WCIIONIb30BaTh NPHOOpETEHHBbIC 3HAHUS M YMEHHUs 0e30MacHOro oOpalleHHus C TOPHOYUMHU
BelllecTBaMH, J1a00paTOpHBIM 000pyaoBaHHeM. MeTanpeaMeTHble Y METh:
*  BBIIEIATH U (GOPMYIUPOBATH MPOOIEMY;
® MMPOBOAUTH AHAJIN3 U3yHaCMOI0 06’beKTa, BBIACIIAA CYIICCTBCHHBIC 1 HCCYIICCTBCHHBIC IIPU3HAKHU,
*  QHATU3UPOBATH YCIOBUA U TPEOOBAHUS 3a/1aUH;



*  ONpENENATh IOCIEN0BAaTENBHOCTh NMPOMEKYTOUHBIX LENEH C y4eTOM KOHEYHOIO Pe3ysbTara; ®
OIPEeIeNIATh CIIOCOOBI B3aUMOJCHCTBHUS C yIaCTHUKaMH 00pa30BaTeIbHOTO MpoIiecca.
Tema 5. Xumus v Ku3Hb (4 4.)
[Tnactmaccel u BonokHa. [Tonmumepusanus 1 NOIMKOHIEHCAIMS KAaK CIIOCOOBI IIOJyYEHUS! CUHTETUYECKUX
BBICOKOMOJIEKYJISIPHBIX cOoeIMHEHUN. [lomyuyeHne MCKyCCTBEHHBIX BBICOKOMOJIEKYJISIPHBIX COEIMHEHUMN
XUMHUYECKOH  MojauduKanued npupoaHblx  noiaumepoB. CTpoeHue  NOJMMEpOB:  JIMHEHHOe,
IIPOCTPAHCTBEHHOE, ceryaroe. [lomatme o muactmaccax. TepmonnacTUdHblE W TEPMOPEAKTHBHBIC
nosmMepsl.  OTnenpHBIE  NPEACTABUTENN  CUHTETHMYECKHX M HMCKYCCTBEHHBIX  IIOJUMEPOB:
(benonopopmManbIeTruAHble CMOJIbI, MOJIUBUHUWIXIOPUA, Te(IIOH, Heutynoua. IloHaTue o XUMHUYECKUX
BOJIOKHaX. HarypayibHble, CHHTETHUECKHE M HUCKYCCTBEHHbIE BOJIOKHA. Kiaccudukauus u oraenbHble
IIPEJCTaBUTEIN XUMHUUYECKUX BOJIOKOH: alleTaTHOE (TpUAlleTaTHBIA IIEJIK) M BUCKO3HOE BOJIOKHA,
BUHUJIXJIOPUAHBIE (XJIOPHH), IOJUHUTPUIIbHBIE (HUTPOH), MOJUAaMUAHbIE (KAallpOH, HEWIIOH),
nonudGupHbIe (JIaBCaH).
®depmenThl. DepMEHTHI KaK OMOJIOTHYECKHE KaTaau3aTophl OenkoBol npupossl. [lorstaue o pH cpensr.
OCOOEHHOCTH CTPOEHHUS U CBOMCTB (CENEKTUBHOCTh U 3()()EKTUBHOCTH, 3aBUCHUMOCTb JAEHCTBHUS OT
temnepatypsl U pH cpezbl pacTBopa) (pepMEHTOB IO CPABHEHUIO C HEOPraHWUYECKHMMHU KaTaJau3aTOpaMHu.
Poinb hepMeHTOB B JKHU3HEACATEIHHOCTH KHUBBIX OPIaHU3MOB M ITPOM3BOJICTBE.
Burtamunsl. [lorstue o BuTamuHax. Bunel BuTaMHHHOM HegocTarouHocTH. Kitaccudukanys BUTaMHHOB.
Buramun C kak npeacTaBUTENb BOJOPACTBOPUMBIX BUTAMHHOB W BUTAMUH A Kak NpPEICTABUTEIb
KUPOPACTBOPUMBIX BUTAMUHOB.
I'opmonsl. [ToHsATHE O rOpMOHAX Kak OMOJIOIMYECKH aKTUBHBIX BELIECTBAX, BHIIOIHIIOIINX SHIOKPUHHYIO
PETYJALIMIO  JKU3HENEATENBHOCTH  OpPraHM3MOB. BaxHeillune CBONCTBA TOPMOHOB:  BBICOKAs
¢bu3nonsoruueckas akTUBHOCTh, JUCTAaHIIMOHHOE JIelcTBUE, ObICTpOE pa3pylleHue B TKaHAXx. OTenbHble
IIPEJCTaBUTEIN TOPMOHOB: MHCYIMH W aapeHanuH. [Ipodunakrtuka caxapHoro auabera. Ilonstue o
CTEPOMIHBIX TOPMOHAX Ha IIPUMEPE MOJIOBBIX TOMOHOB.
JlexapctBa. JlekapcTBeHHass XMMHUSL: OT arpOXUMHUU U (papMaKoTepanuu 10 XuMUoTepanuu. AHTUOMOTHKHU
u nucbakrepros. Hapkoruyeckue BemectBa. Hapkomanus, 6ops0a ¢ Helt ¥ MpouiIakTuKa.
Pemenue 3amad no opranuyeckoi Xumuu. Pemenne 3a1a4 Ha BBIBOJ (DOPMYJIbI OPraHMUECKUX BEIIECTB
10 TMPOJIYKTaM CTOPaHUsl U MacCOBBIM JIOJISIM AJIEMEHTOB.
HemoHcTtpauuu. Kosmekuusi ruiactMacc, CHHTETUYECKHMX BOJIOKOH M M3JeNUid U3 HuX. Pasznoxenue
MEPOKCHJIa BOJIOPOJa C MOMOILBIO MPUPOJHBIX OOBEKTOB, COAEpKAIIUX KaTayiazy (ChIpoe MACO, ChIpO
kaptodens). Komnexkunus CMC, coneprxkamux 3H3uMbl. VcnibiTanue cpeasl pactBopa CMC uHnkaTopHON
Oymaroii. Kosutekuys BUTAaMUHHBIX NpenaparoB. VcnbiTaHue cpefibl pacTBopa
aCKOpOMHOBOM KUCIIOTHI HHAMKATOPHOM Oymaroil. MicnipiTaHue anTeyHoro rnpemnapaTa MHCYJIMHA Ha OeJIoK.
JlaGopaTopHble onbITH.  15. 3HAKOMCTBO ¢ 00pa3laMu MJIACTMACC, BOJIOKOH U KayqyKOB.
[TpakTryeckas pabora Ne 2. Pacio3HaBaHMe I1acTMacc ¥ BOJIOKOH.
TpeboBaHMs K YPOBHIO MOATOTOBKU
obyuaromuxcs [IpeaqmerHeie YMeTs:
*  Ha3bIBaTh BAKHEHIIINE HCKYCCTBEHHBIE BOJIOKHA, INTACTMACCHI; CHHTETUYECKHE BOJIOKHA, KAyUyKH,
MJ1aCTMACCHI.
*  Ha3bIBaTh BEIECTBA: TOPMOHBI, )EPMEHTHI, BUTAMHHBI, JIEKapCTBA U 1aBaTh UM XapaKTEPUCTUKY;
*  HCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS M YMEHHUs JJIsi 0€30MacHOTO OOpalleHus] ¢ TOKCUYHBIMHU
BellecTBaMu. MeTanpeaMeTHbIe Y METh:
*  AHATU3UPOBATH OOBEKT, BBIIENSS CYIIECTBEHHBIE U HECYIIECTBEHHBIE IPU3HAKH;
*  3aMEHSTb TEPMHHBI ONPEIETICHUSIMU;
*  CaMOCTOSITENIbHO (OpMYJIHpOBaTh IMO3HABATENbHYIO 3aJady U CTPOUTh CBOM JEWUCTBUS B
COOTBETCTBUHU C HEW;
* CpaBHHUBAIOT CBOM JCHCTBUS C 3TAJOHOM, BHOCST, IPU HEOOXOAUMOCTH, KOPPEKTHUBBI;
*  ONPEIEISIOT MOCJIE0BATEIBHOCTD IPOMEXKYTOUHBIX LENEH ¢ y4ETOM KOHEYHOIO pe3yJIbTaTa.



Coneprxanue. 11 kimacc. ba3oBblil ypOBEHb.
O6mas xumus (14. B Hepemto, Bcero 33 4.)

Tewma 1. [lepuoandeckuii 3aKoH U cTpoeHHE aToMa (34.)

Crpoenue atoma. ATOM CIOXHasg 4YacTUUA. Sapo aroma: HPOTOHbI U HEWUTpPOHBIL. M30TOIBIL
DONeKTPOHBI. DIEKTPOHHAs 000JI04Ka. DHEpreTuyeckuit ypoBeHb. OpbOutamu: s u p, d-opOurtanm.
Pacrnipenenenne 3JIeKTPOHOB IO PHEPTETHUUECKUM YPOBHSIM U OpOUTAISAM. DIEKTPOHHBIE KOH(UTYpaIiu
aTOMOB XMMMUYECKHUX 3JIEMEHTOB. BaneHTHbIE BO3MOKHOCTH aTOMOB XMMHYECKUX 3JIEMEHTOB.

[lepuonnueckuii 3akoH U cTpoeHue aroma. COBpPEMEHHOE IOHATHE XHMHYECKOrO JJIEMEHTA.
CoBpemenHas (HopMyIHpPOBKa MEPUOIUYECKOr0 3aKoHa. [[puunHa nepuoJu4HOCTH B U3BMEHEHUHU CBOWCTB
XUMHUYECKUX 3JeMEeHTOB. (OCOOEHHOCTH 3allOJIHEHUS SHEPreTUYEeCKHX YPOBHEH B AIIEKTPOHHBIX
000JI04KaxX aTOMOB MEPEXOHBIX AIEMEHTOB. DJIEKTPOHHbIE CEMEHCTBA IIEMEHTOB: S-UP-3JIEMEHTHI; d- 1
f-a51eMeHTHI.

Otkpeitue JI. M. MenneneeBsim Ilepuogmueckoro 3akoHa. BaxHeHinne MOHSTHS XUMHH: aTOM,
OTHOCHUTEJNIbHAsl aTOMHasg U MousekyisipHas maccbl. Otkpbitue . . MenneneeBsiM [leproauueckoro
3akoHa. [lepuoanueckuii 3akon B hopmynupoBke /. 1. Menaeneesa.

Ilepuonuueckas cucrema JI. . Menneneea. llepuonnueckass cucrema [[. M. MenaeneeBa kak
rpaduyeckoe oToOpakeHHe MEePUOJUUYECKOro 3aKkoHa. Pa3nuyHble BapHaHThI MEPUOJAUYECKON CHCTEMBI.
Ilepuons! ¥ rpynmsl.
3HavYeHHE NePUOJUUYECKOTO 3aKOHA U MEPUOANYECKON CUCTEMBI.

Hemoncrpauuu. Pazmmunsie hopmer [lepuonuaeckoii cuctemsl [. . Menaeneesa.

Tema 2. Ctpoenue BemecTBa (74.)

KoBasnenTHass xumuueckas cBs3b. [loHATHE O KOBaneHTHOW cBsi3u. OOwIas 3JIEKTpOHHAs Mapa.
KpaTHOCTh KOBaJIEHTHOM CBA3M. ODJEKTPOOTPHULATEIbHOCTh. KOBajeHTHas MNOJspHAs M KOBaJCHTHAs
HeMnoJsipHas XUMHuYeckue cBA3M. OOMEHHBI M JTOHOPHO-AaKLENTOPHBIH MeXaHW3Mbl 00pa3oBaHUs
KOBaJICHTHOM CBsI3U. BelecTBa MOJEKYJIIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHA. 3aKOH IOCTOSHCTBA
cocTaBa JJisl BEUIECTB MOJIEKYJIIPHOTO CTPOEHUSI.

Nonnas xumudeckas cBsi3b. Karnonsl n annoHsl. MloHHas cBs3b U ee cBolicTBa. MoHHAs CBSI3b Kak
KpalHMM cllydall KOBAJICHTHOM IOJIIPHOM CBSA3H.

Merammnyeckas xXuMmudeckas cBsizb. O0uue puzndyeckue cBocTBa MeTaioB. CIijIaBsl.

Bonoponnas xumudeckass cBsizb. BonopojHas cBsI3b Kak OCOOBIM ciiydail MeEXMOJEKYISPHOTO
B3auMoJIelicTBUs. MexaHu3M ee 00pa30BaHMs U BIMSHUE HA CBOMCTBA BELIECTB (Ha IpUMeEpe BOJIbI).

ArperaTHble cocTosiHMsS BemlecTBa. ['a3pl. 3akoH ABorajpo s ra3oB. MosspHbI 00beM
ra3o00pa3HbIX BELIECTB (MpH H. y.). XKuakocru.

Tunsl kpuctamumyeckux pemerok. Kpucramnnueckas pemerka. oHHbIE, MeTalInYeCKue, aTOMHbIE
U MOJIEKYJISIpHBIE KPUCTAJUTMYECKHE PeIIeTKH. AoTponus. AMop¢HbIE BeleCTBA.

UYuctele BeniecTBa U cMecu. CMecu U XMMHUYECKHUEe COeMHEHHsI. [ OMOTreHHbIe 1 Te€TepOreHHbIE CMECH.
MaccoBas u oObeMHas 10JIM KOMIOHEHTOB B cMecu. MaccoBas nonsi mpumeceil. Pemenue 3amay Ha
MacCOBYIO JOJIIO IIPUMECEH.

Hucnepcusie cucteMbl. [lonsiTie nucnepcHoit cuctemsl. JlucnepcHas dasa u IucrepcuoHHas cpea.
Knaccugukanus 1ucnepcHbIX CUCTEM.

JleMoHcTpauuu. Mojens KpUCTAUIMYEeCKOH pemieTkn xjiopuga Hatpus. OOpasubl MHUHEPAOB C
MOHHOM KPUCTAJUIMUECKOM PEIIETKON: KaublUTa, rajnTa. Moaenu KpUCTAIUIMYECKUX PELIETOK «CYXOro
nbaa» (UM Hojna), anmasa, rpadura (wim kBapua). Mojaenb MOJsIpHOTO o0beMa ra3oB. TpH arperaTHbIX
COCTOSIHUS BOJIBI.

JlaGoparopubie ombIThl. 1. OmpeneneHne CBONCTB HEKOTOPHIX BELIECTB Ha OCHOBE THUIIA
KPUCTAINIMYECKON pemeTku. 2. O3HaKOMJIEHHE C KOJUIEKLMEH IOJIMMEpOB, IUIACTMAacC M BOJIOKOH H
n3zenui u3 Hux. 3. JKecTkocTh BOJBL. Y CTpaHEHHE KECTKOCTHU BOIbl. 4. O3HAKOMIIEHHE C MUHEPAJIbHBIMU
BoAaMH. 5. O3HAKOMJIEHHUE C JUCIEPCHBIMUA CUCTEMAMH.

Tewma 3. DnekTponuTHYEeCKas quccoruaus (64.)



PactBopbl. PacTBOpBI Kak TOMOTEHHBIE CHCTEMBI, COCTOSAIIME W3 4YacTHI PACTBOPHUTEIL,
PacTBOPEHHOTO BEILECTBA U MPOAYKTOB UX B3aUMOJAEHCTBUA. MaccoBas 10 PACTBOPEHHOI'O BEILIECTBA.
Tunel pacTBOPOB.

Teopuss  INEKTPOJIMTUYECKOW  IUCCOLMALMU.  OJEKTPOJIUTBI U HEMEKTpOoUThl. CTemneHb
IEKTPOIUTHYECKOH nucconuannu. CUlbHbIE U CJ1a0ble 3JEKTPOJIUTHI. Y PaBHEHUS 3JIEKTPOIUTHYECKOU
JUCCOLMALUH.

Kucnorsl B cBeTe TEOpUU 3IEKTPOIUTHUECKON Auccounanuu. OOue cBoicTBa HEOPraHUYECKUX U
OpPraHUYECKUX KUCIIOT. Y CJIOBUS TEYCHUS PEAKLIUNA MEXIY IEKTPOJIUTAMHU 10 KOHIIA.

OcHOBaHMS B CBETE€ TEOPUU DJICKTPOJUTHUECKOW AMCCOLMAIMM, MX Kilaccudukauus u oOuiue

CBOMCTBA.

Couin B cBeTE TEOPHM DJIEKTPOJUTHUECKONW TUCCOLMALNYU, UX KJIAacCU(PUKaLMsg U oOlue CBOWCTBA.
ONEKTPOXUMHUYECKUN psJi HaNpsHKEHUH METAUIOB M €r0  MCIOJIb30BAaHUE I XapaKTEPUCTHKU
BOCCTAHOBUTENBHBIX CBOMCTB METAJLIOB.

I'uppomms. Cioyuaun ruaposnsa conieid. Peakmust cpenbl (pH) B pacTBopax rHApPOIHU3YIOIIMXCS COJICH.

Hemonctpanuu. VcnibiTanue pacTBOPOB 3JEKTPOJIUTOB U HEIIEKTPOJIUTOB HA TIPEAMET TUCCOIUAIUH.
3aBUCUMOCTD CTETICHH SJIEKTPOJIUTUYECKOM TUCCOLMAIIMU YKCYCHOM KUCIIOTHI OT pa30aBiieHUs pacTBOpa.
[Tpumepsl peakuuii HOHHOTO oOMeHa, UAYIIMX ¢ 00pa30BaHHWEM OCaJKa, Ta3a WIM BOJbl. XUMHYECKUE
CBOMCTBA KHUCJIOT: B3aUMOJICHCTBUE C METa/UIaMH, OCHOBHBIMH U aM()OTEPHBIMH OKCHIaMH, OCHOBAaHUSIMHU
(1emovyaMu ¥ HEpACTBOPUMBIMH B BOJIE), COJIIMH. B3anmoielicTBre a30THOM KUCIIOTHI C MEIBIO.

Jlaboparopubie ombIThl. 6. O3HakoMiIeHHE C Koyiekuued kucior. 7. IlomyueHme u cBoiicTBa
HEpPAaCTBOPUMBIX OCHOBaHMU. 8. O3HAKOMIJICHHME C KOJUIEKIMEH OcHOBaHMU. 9. (O3HaKOMJIEHHE C
KOJUICKIIMEeH MUHEpayioB, cojepkamux coju. 10. McrnbiTaHue pacTBOPOB KHCJIOT, OCHOBAHHMM M COJICH
unaukatopami. 11. Paznuunele ciydau rugponusa cosieit. 12. I'uaponus XJIopu0B U alleTaToB MEIOYHbBIX
METAJIIOB.

Tema 4. Xumnueckue peaxiuu. Bemectsa (154)

Knaccugukanus xumudeckux peakuuil. Peaknmu, maymume 06e3 H3MEHEHHs COCTaBa BEILECTB.
Knaccudukanuss mo 4umciny M COCTaBy pearupyrollMX BELIECTB M NPOJIYKTOB peakiuu. Peakuuu
pas3loKeHus, COEIUHEHNUs, 3aMELIeHNUs 1 0OMeHa B HEOpraHMYecKol XxuMuu. Peakuuu npucoennHeHus,
OTILEIJICHUsA, 3aMEIICHUs U W30MEpU3alMi B OPraHMYECKOW XuUMHH. Peakuuu nonmmepusanuu Kak
YaCTHBIN ClIydal peakLUi IPUCOEANHEHUS.

TennoBoil 3¢hpekT XuMUIeckux peakiuii. IK30- U SHIOTEPMUUECKUE peakuH. TepMOXUMHUYECKUE
ypaBHeHUs. PacueT Konu4decTBa TEIIOTHI 10 TEPMOXUMUYECKUM YPABHEHUSM.

CkopocTh XxuMHUECKHUX peakuuil. IIoHATHE O CKOPOCTHM XMMHYECKHMX peakUui, aHaIUTHYECKOE
BBIp@XEHHUE. 3aBUCUMOCTh CKOPOCTH pEaKLUUU OT KOHILIEHTpAlWMM, JABJICHMsI, TEMIIEPATYpbl, IPUPOBI
pearupyromux BeNeCTB, IVIOMAAN UX CONPUKOCHOBEHUS. 3aKOH JEUCTBYIOIINX MacC.

Karamn3. Karanuzaropsl. Karamus. IIpuMepbl KaTaaUTHYECKHUX MPOLECCOB B IMPOMBIIIIEHHOCTH,
TeXHHUKE, ObITy. DEepMEeHTHl M HMX OTJIMYUS OT HEOpPraHMYecKHX Karajau3aTopoB. llpumeHeHue
KaTaJIn3aTopoB U (DEPMEHTOB.

Xumuyeckoe paBHoBecue. OOpaTuMble U HeoOpaTHMble peaklHH. XUMHUYECKOE paBHOBECHE U
CIOCOOBI €r0 CMEIIEHUs Ha TPUMEpEe MOTYUESHUsI aMMHAKa.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE  IIpolecChl.  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE — PEAKLINU.
Oxucaurens 1 BoccTaHOBUTEND. OKHCIEHHE U BoccTaHOBIIeHNE. COCTaBlIEHNE YPaBHEHUH OKUCIUTENBHO-
BOCCTQHOBUTEJIBHBIX PEAKIU METOJIOM 3JIEKTPOHHOTO OanaHca.



OO6mue cBoiicTBa MeETaUIOB. XHUMHYECKHE CBOIICTBa METa/NIOB KaK BOCCTaHOBUTEIEH.
B3anmoaeiicTBre METaIOB ¢ HEMETAJNIAMH, BOJOM, KUCIIOTAMU U PaCTBOPAMHM CoJie. MeTamioTepmMus.

Koppo3us MeTamioB Kak OKHCIUTETHHO-BOCCTAHOBUTENBHEIN Tporiecc. CriocoObl 3alUThl METAIIIOB
OT KOPPO3UHU.

OO0mme CcBOWCTBA HEMETAUIOB. XHWMHYECKHE CBOMCTBA HEMETAJIOB KaK  OKHUCIUTEIICH.
BzaumopeiictBue ¢ Meramiamu, BOAOPOJOM M ApyruMu HemerauiamMu. CBOMCTBa HEMETaUIOB Kak
BOCCTaHOBUTENEH. B3anmozeiicTBie ¢ MpOCTHIMU M CIOXKHBIMU BellecTBaMH-OKUCIUTensIMu. OOmias
XapaKTEePUCTUKA raJIOr€HOB.

Onextponu3. OOmme cnocoObl MONyYEHHS] METAIOB W HEMETAJIOB. DJEKTPOJIU3 PAacTBOPOB H
pacruiaBoB AJIEKTPOJIUTOB Ha MPUMEPE XJIOpUJIa HATPUS. DIJIEKTPOJIMTHUECKOE MOTYyYECHHE ATFOMUHUSL.
[IpakTueckoe 3Ha4eHHe MEeKTpoin3a. [ aapBaHOMIACTHKA U TajbBaHOCTEIHSL.

3axmouenue. [lepcnekTUBbI pa3BUTHSI XUMUYECKON HAYKH U XMMHYECKOTO MPOU3BOJICTBA. XUMUSA U
mpo0sieMa OXpaHbl OKPYKAFOIICH CPEIIbI.

HemMoHcTpanuu. DK30TePMUUYECKUE U SHIOTEPMHUUECKUE XUMUYECKUE PEaKlUU. TeIIoBbIC SBICHUS
MIPU PACTBOPEHUH CEPHOM KUCIOTHI U AMMHAYHOU CEIUTPBI. 3aBUCUMOCTH CKOPOCTH PEAKIIMH OT IPUPOIBI
BEILIECTB HAa MPUMEPE B3aUMOJCUCTBHUS PACTBOPOB PA3IMUYHBIX KHUCIOT OJIMHAKOBOW KOHIIEHTpAIUU C
OJIMHAKOBBIMHM KyCOYKaMH (TpaHylaMH) [UHKA U OJMHAKOBBIX KYCOYKOB Pa3HBIX METAIJIOB (MarHus,
[IMHKa, >KeJe3a) C pacTBOPOM COJSIHOM KHCIOTHIL. B3anmojeiicTBue pacTBOPOB CEpPHON KHUCIOTHI C
pacTBopamu THOCYJb(aTa HATPUS Pa3TUYHON KOHLEHTPALMU U TeMIepaTypbl. MoAenb KUISIIETo CIIOS.
PasnoxxeHue nepokcuia BOJOpo/ia ¢ MOMOIIbI0 Heopranuiecknx katannzaropoB (FeCh, KI) u npupoaasix
O0BEKTOB, coAepkallux KaTanazy (celpoe Mmsco, Kaptodens). I[Ipocreiimne OKUCIUTENBHO-
BOCCTaHOBUTEJIbHBIC PEAKLIUU: B3aUMO/ICHCTBUE IIMHKA C COSTHON KUCIIOTOU U %kKele3a ¢ cynb(paToM Meau
(IT). Monens snextponusepa. Moienb 3JIeKTPOIN3HON BaHHBI AJISl OTYYSHUS allFOMUHUA.

Jlab6opaTtopusie onbiThl. 13. [TonyueHue KUCIOpoia pa3ioKeHHEM MTEPOKCHIA BOAOPOIA C TTIOMOIIBIO
JTMOKCH/Ia MapraHila U KaTtajia3bl cbiporo kaprodens. 14. Peakius 3aMeienus: MeIu >KeJIe30M B PacTBOPE
cynbsdata meau (II). 15. I[Tomyuenue Bogopoia B3aMMOIEHCTBUEM KUCIIOTHI C IUHKOM. 16. O3HaKoOMIIeHHE
¢ KoJIeKkuen MetaiioB. 17. O3HaKOMIIEHHE C KOJIJIEKIIMEH HEMETAIIOB.

[Tpaktnueckue padotel. 1. Ilomyuenue, coOupanwe u pacro3HaBaHue ra3oB. 2. Pemenue
AKCIIEPUMEHTATBHBIX 337a4 Ha UJICHTU(DUKALINIO HEOPTaHUYECKUX U OPTaHUYECKUX COeIMHEHUH.



Temaruueckoe mianupoBanue o xumun, 10 kiacc, 6a30BbIi ypoBeHs (1 "ac B Hepento, Bcero 34 vaca)
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BBenenne-1u.
Beenenue. MeTtobl Oco3zHaBats ([IpoBoauTh ®poHTanbHAA §1 ymp,
[Ipeamer HAaY4YHOTO CAMHCTBO M [KJTACCH(PUKAITHIO 6,8,9
OpraHn4eCcKOn [IO3HAHMA. LIEJIOCTHOCTH [BEILIECTB I10 YUCITY,
XUMUU HaGmionenue, OKPY’KaIOIIET(BUY aTOMOB,
HIPCATIOI0KCHHC, 0 MHpa, BXO/IAIINX B COCTAB
rumoresa. Ilonck BO3MOKHOCT [BEIIECTBA,
KOHOMEPHOCTEH.
3aKOHOMCPHOCTC U ero CHUCTEMAaTHU3UPOBA
Hayunbrii
MO03HABAaEMOC [Th M 000011aTh
PKCIIEPUMEHT.
TH U pa3IUYHbIC BUIBI
BriBon
00BsACHUMOCTMH(DOPMAIIH
Y HA OCHOBE
NOCTHKEHUN
HayKH.
Tema 1. Teopusi cTpoeHUsI OPraHUYECKUX COEAMHEHUI-34.
1.OcHOBHBIE BaneHntHOCTS, OcosnaBate |CucremarusupoB |CpaBHuBaTh |PpoHTaIBHAS §2 JlaboparopHbIi
[MOJIOKEHUS BaJICHTHBIE EAMHCTBO M [aTh U 0000IIaTh  |OpTaHUYECK OIIBIT:
TEOPHUH CTPOEHUS [COCTOSHUSA aTOMA[IeIOCTHOCTh  [pa3JIUYHbIC BUABI  |U€ «IKCrIepHMEHTaI
bHas MPOBEPKa
OpraHuWYecKux  [|yriaepoja OKpy>Karoter [MHpOpMaIi COEIMHEHUS FI/IHOTGI;,I)I P
COCIMHEHUM. 0 MHpa, OrpeeneHne
coJiepKaHus
KapOoHaTa
KaJIBITHS B
Pa3ITUYHBIX
00BEKTAX»
(Ob6opynoBanue




«Touka pocray)

2.Ctrpoenune atoma/CTpoeHUE aToMa BosmoxHocT [CTaBUTh OObsicusATh |DpoHTANBHAS Yerabiii  [§ 3
yriepoja yriaepoja u, yueOHbIe 3a]]aud  |OCHOBHBIE ornpoc,
IIO3HAaBAEMOC |ga OCHOBE  |[IOJIOKECHUS XUM.
TH MUPA N | 3y4yeHHOTO TEOpUU Ha JAUKTAHT
06T>9ICHHM0CTMaTepI/IaJIa OCHOBE
1 Ha OCHOBC 3Hadug O
JTOCTUKEHUM dbopMupOBaTh  [CTPOECHUU
HayKH. cOOCTBEHHOE  [aTOMa.
MHEHUE
3. 1,2,3 BanentHole (BoamoxHoct  |CTaBUTH OObsicHaTh | DpoHTaNBHAS Yeraeii  |§ 3 JlaGopatopHblii
BanenTtHble COCTOSIHUS aTOMa |, yueOHbIE 3a/1a41 [M3MEHEHUS orpoc, OIIEIT:
COCTOSTHUS yriepoaa 103HAaBaeMOC THU [Ha OCHOBE CBOWCTB U XHM.
«CpaBHeHUe
aToMma MHUpa U H3YYEHHOTO oOpa3zoBaHue JUKTaHT
. TeMIiepat
yriaepoaa OOBSICHUMOCT U [MaTepuaa CBsI3€i B patyp
IUTABJICHUS LIUC-U
Ha OCHOBE dopmMHpoBaTh  [3aBUCUMOCT
. 5 TpaHC-U30MEPOB»
OCTHKEHUH COOCTBEHHOE M OT
& (O6opynoBanue
HayKU. MHEHUE COCTOSIHUS
YK «Touka poctay)
aToma
yriaepoaa

Tema 2. YrieBogopobl ¥ UX NPUPOAHBIE HCTOYHUKU-94.




1.IIpuponusie [Ipupoansriii ra3 |Mcnosb3oBat ®opmMupoBaTh [3HATH ®poHTanpHas Yerueiit - (§5 Komnexkunun — yrus,
NCTOYHHKHU KaK TOILIMBO. b ITOMCK coOCTBEHHOE [IPUPOTHBIC orpoc, HedTH.
yriieBoaoponoB. ([Ipeumymiectsa |[HeoOGxomumoit MHEHHE HCTOYHUKU XHAM.
Hedts, [IPUPOHOTO nHpopMaLun YTIIEBOJ0PO JIUKTaHT
MPUPOAHBIN  ra3, [ra3a nepex 1A J10B
KAaMEHHBIN YrOJib |[IPYTUMHU BBITIOJTHEHUS -
BUJIaMU yaeOHBIX MIPUPOIHBII
TOILJIMBA. 3aJaHUH C ras,
Cocras MCII0JIb30BaH HeTs,
[IPUPOHOTO reM ydeOHOH KaMEHHBIN
raza. Hedtb, €€ |mureparypsl YIOJIb, UX
MIPOMBIIIICHHAS MPaKTUYECK 0€
nepepaboTka. HCII0JIH30Ba
KamennbIit HHUE.
YT OJIb
2.AJIKaHBI. ['omonornyeckuiilicnionb3zoBar  |YcraHaBinuBaTh |3HATh OpoHTaNbHAA Yerueii  |§6 [TapadunoBas
Crpoenue, pSi, U30MEPHsSI U |b IIOUCK MPUYUHHO - XUMHUYECKHE orpoc cBeYa.
HOMCHKJIaTypa, HOMEHKJIaTypa HE00X0MMOM CIIEICTBEHHBIE |[CBOMCTBA
[IOJIy4CHHC, AJIKaHOB. MHpOpMaLKH CBSI3H MEXKIY aJIKaHOB Ha
usmueckue XUMUYecKre AL CTPOCHHEM npuMepe
CBOMCTBA. CEBOMCTBA BBITIOJTHEHH S atoma, u MeTaHa,
XHMHECKHE AJTKaHOB y4eOHBIX CBOICTBOM STaHa:
CBOHCTBA. 3a/[aHKH BEIECTBA peakiuu
TOpEHUsI,
3aMeIleHHS,
NETUAPUPOB
aHus,
OCHOBHBIC
CIocoObI

MMOJIYYCHHUA




3.AJkeHsbl: cocrta, |['omonorndeckuiilicnons3oBar  [YcraHaBiauBath (Xumudeckue [ PpoHTaIbHAs Yerupiit  [§6 JL.O.
CTpOEHHE, P, U30MEPHS U b TIOUCK MIPUYKUHHO - CBOICTBa orpoc «BzaumoericTre
H30MepHs, HOMEHKJIAaTypa |[HEOOXOIMMOH  |clieCTBEHHBIE |AJKAHOB Ha OTUIJICHA C
HOMEHKJIATypa, aJIKCHOB MHOOPMALUK  |cBs3H MEXIy  |IpuMepe pacTBOpOM
MOJTyYCHHE At CTPOCHUEM METaHa, Egg;fraHaTa
BBIIIOJIHCHN A aToma, u JTaHa: (OGopyoBanue
Y‘Ie6HHUX CBOWCTBOM peaxkuuu «To4Ka pocTa»)
3alaHAKn BEILECTBA rOpeHHUS,
3aMeleHus,
NeruIpUpoB
aHusl,
OCHOBHBIE
CTIOCOOBI
MOTy4YECHUS
4. ANKUHBIL: ['omonornueckuiilInanupoBars  |YcranaBnusarh |OnpeneneHu |PpoHTaNbHAS Yerupiit  [§ 7
CTpPOEHHE, s aJIKUHOB, CBOM MPUIUHHO - € TIOHATUI OIpoc,
n30Mepus, obmrast popmya, NEHCTBHS B CII€ICTBEHHbIE «IIHAPOJINU3», TecT
HOMEHKIIATypa, CTpoeHue CBSI3H C CBSI3H MEXKIY «AIKUHBIY;
(bHSI/I‘ICCKI/Ie alleTUJICHA U [MOCTaBJICHHO I CTPOCHUEM YMeETh:
CBOIiCTBA, Jp.aJKHHOB 3a1auen u aToma, u ONPEIENATH
[OJy4eHHE YCIOBHSIMHU €€ [CBOMICTBOM PUHATICKH
pereHus BEIEeCTBa 0cTh
BEIIECTB K
KJIaccy

IKWHOB IO
CTPYKTYPHO U
bopmyine




9 |5. AnKuHBI: [Ipumenenue |[InanupoBatrs |YcranaBnuBarh |3HATH cocTaB |HaMBHUI Pemenne |[loBr. m| JlaGopaTopHblii
CBOICTBA, aleTUJICHA HAa |CBOU IIPUYMHHO - AJIKUHOB, YIIpaxX 1-7 OIIBIT:
NpUMeHeH e OCHOBE CBOWCTB. |1eHCTBUS B clecTBeHHblE | (opMyny HEHUI «Bsaumozeticrane

Peaknus CBSI3U C CBSI3U MEXIY allCTHIICHA, ags:gg egf/[ ¢
HOJTUMEPHU3ALUH MOCTABIICHHO | |cTpOCeHHeM HOJIYHICHUE II)IepMaPII)I‘aHaTa
BUHUMIIXJIOpUIA [3a1adell U aroMa, 1 allCTHIICHA, KaJInus»
YCIIOBHSIMU €€ [CBOMCTBOM XAMUHCCKHC (ObopynoBanue
perieHus BCIL[CCTBA CBOMCTBA « Touka pocray)
QJIIKMHOB Ha
npuMepe
aleTUJIeHa
10 |6. Apensl. ben3zoun. [[Tomydenue Boigensate 1 |AHanusupo - (3HaTh OpoHTANIbHBIN §7

OcH3011a 13 (dbopMyIIpoBa ThBaTh OCOOEHHOCT [BHI

rexcaHa u npobiaemy  [0OBEKTHI, u e TeIbHOCTH

aleTUIICHA. caMmocToATeNnp  (BRIICIAA CTpOCHUSA

XUMUYIEeCKUe HO CYHMCCTBCHHBIC \Gen3oma u

MIPU3HAKU
CBOMCTBA ero
OeH3oa: TOMOJIOTOB;
TOpEHHUE, 3HaTh
raJloreHupOBaHue, bopmyy
HUTPOBaHUE. Oen3ona,
[Ipumenenne XUMHUYECKHUE
OcH301a Ha CBOICTBA
OCHOBE CBOWCTB.
11 |7.AnxaaueHsl. [lonsTie 06 CocraBnThb IIpencrasnars 3HaTh CamocTrosTensH Texy-mwmii 3anucs B

YTJI€BOI0pOax ¢ QITOPUTM KOHKpETHOE dbopmynbel  |ast paboTta KOHTPOJIb [TETpaau
JABYMsI IBOMHBIMH | NESITEIBHOCTH | COJACp)KaHHE M | aJIKaJHeHOB,
CBSI3SMHU. TP PEIICHUN | TPEACTABIATH ux
XUMHUYECKUE POOIIEMBI €ro B YCTHOM M | XUMHYECKHE
CBOWCTBA MMHUChbMEHHOM CBOICTBA.
OyramueHa - 1,3 u dbopme
M30IIpeHa: o
OeclBeUMBaHNE
OpOMHOI BOJBI U




MoJIMMEpPU3aIs B
Kay4qyKH.

12 8. Huxko ankansl |[lonstue o CamMocTosTenbHOAHAIU3UPO - 3Hathb CamocrosTenbH Yerueii  [Kone
LUKJIOAJIKaHaX U |[COCTaBIIATh BaTh OOBEKTHl, [0COOEHHOCT U (as orpoc MEKT
UX CBOMCTBax AJITOPUTM BBIJIEJISAS CTPOCHUS
NeSITeIbHOCT U |CYLIECTBEHHBIE  |[[{UKJIOAJIKAH
[IPU PELICHUN  |[IPU3HAKH OB, UX
poOIEMBI; IpPEJCTaBIATh  |CBOWCTBA.
KOHKPETHOE
coJiepKaHue u
IPECTaBIIATh
€ro B yCTHOU U
MACbMEHHOU
dopme.
13 9. KoHTponbHas Camocrositen  ([IpencraBnsate  |3HaTh ®poHTanpHas KoHTpoas
pabota BHO KOHKpETHOE CTpOEHHE Has
Nel COCTaBJIATh COJIEp’)KaHUE U |[YTIIEBOLOPO pabota
"VYrneBonopoasr" aIrOpUTM MIPECTaBIIATh 0B Kak Nel
JICHCTBUM. €ro B YCTHOM U [IIPEEIBHOT O
MMCbMEHHON TaK 1
dopme. HENpeeNbH
Oro XapakxTep.
Tema 3. Kucnopoacoaepsxamie opraHi4eckue CoeTMHEHU-84.
14 |1. Coupter Ortunosbii  ciiupTlIpoBoanUTH Camo HassiBaTth ['pynnosas [IncemenH (§9 Mopenn
U €T0 CBOMCTBA.  [pediiekchto CTOSITENIBHO o Bl (mapocTepKHEBbIE
Oxkwucrenne coOcTBeH- OTIPENIETISATh TI0  [MEXIyHAPO u 1 00bEMHBIC)
3HABaTEJIbHYIO MOJIEKYT




STaHoja HBIX 3a71a4y U CTPOUThH |HOM YCTHBIN CIIUPTOB:
(pepMeHTATUBHOE,|TOCTHKEHHH B [TEHCTBUS B HOMEHKJIAType OIIpoc, METaHoJIa,
OKCHUJIOM MEJIM  [IO3HAHUHU COOTBETCTBUMU C  |CIIMPTEIL. 9TaHOJIa.
(). XAMHHU HEl; Xapakrepus CrupTsl
CIIMPTOB 0- BaTh Hpaxririecka
spabota Nel
CTpOCHHC, «HccnenoBanue
CBOHCTBA, duzngeckux
CIO0COObI CBOICTB CIIUPTOBY
MOJTy4YCHHUS U (O6opynoBanue
obnactu «Touka poctay)
[IPUMEHEHUS
STaHONA U
IJIMLEPHUHA C
IIOMOUIBIO
POIHOTO
A3bIKA U SA3bIKA
XUMHH.

15 2. denon Crpoenue Hcnonb3o OOBSICHATD HazbiBaTh ['pynnosas [TucemenH Komnexknus
MOJIEKYJIBI U BATh 3aBUCUMOCTh W3y4YECHHBIE bIif onpoc §10 «KaMeHHBIH yroib
dbuznveckue pa3In4yHbIC CBOMCTB BEIIECTB |BEIECTRA IO U IPOAYKTBI €TI0
CBOMcTBa (peHoIa. MOJIETH U OT UX COCTaBa M  [MEXIyHapO. nepepaboTKm,
B3anMuoe CpencTBa Uil [CTPOCHUS; HOHN WIH JTaGopatopHbIii
BJIMSIHME aTOMOB B |IEMOHCTPALM [ONIPEAEIIATh «TpUBHAJILH onbIT: «Bimsnue
MOJIEKYJIax 1 CBOUX MIPUHAJIEKHOCTh  |0M» HOMEHK HUTPOTPYIIII Ha
OpraHuye- CKMX [3HaHWH U K pa3JIMYHbIM JaType KHCJIOTHBIC
BEILECTB Ha YMEHUI KJIaccaM CBOHCTBA (heHOMA»
npumepe GeHona. OpPraHUYECKUX (Obopynosanne
Xumuueckue COCIMHEHUN «Touka pocra)

cBOMcTBa (peHona




16 |3. Anpneruasl u CtpoeHue, [IpoBOIUTH OOBACHSITE ITonsTHs NuauBuayanbHa uanus. §11 |Mopenu Monekyi,
KETOHBI: (hyHKIIMOHATBHAS |CAaMOAHAIIN3 MMOHSTHUE «anpIerum, q Oecena oOpa3ibl
rpymmna. KayecTBa «(hYHKIMOHAIIbHA |(DU3HICCKHEe ¢dopmanuHa,
['oMOJIOTMYECKUI [yCBOEHHS rpymnmna. CBOMCTBA arneToHa
PsiI allbIEruI0B. [3HAHUH dbopmaibaer
CrpoeHnue u YHUTBIBATH una u
HOMCHK/IaTypa  |[HAIHTHC aneTalbACT!
KETOHOB. APYTUX TOICK J1a, IpaBuiIa
[TonyueHne SPEHUA Ha COCTAaBJICHUS
PCLICHNC Ha3BaHUU B
[1OCTABJICHHBI COOTBETCTBHU
X uc
obOpa3zoBareinb MEKIYHAPOSL
HBIX 33]1a4,
aHaJIM3UPOBAT HOMEHKJIATy
b UX U poil;
MPUHUMATD
BEPHOE
pelieHue.
17 |4 Kapbonossle [[lonyuenue Wcnonbs3oBar | ®opmupoBars |Crpoenue |[lapnas CaoiicTBa Texymuit | §12 [Mogenu MosieKy.
KHUCIIOTBI KapOOHOBBIX b IOUCK COOCTBEHHOE |[MOJIEKYII VKCYCHOM KOHTPOJIb OOpa3ipsl KUCIOT
KHUCJIOT HEe00X0 MO MHEHHE, HA  |KapOOHOBBIX KHUCIIOTEI 3HaHHUH-
OKHCJIEHUEM nH(pOopMauu OCHOBEO KHCIIOT H OIpoc
aJbIETUIOB. TS M3y4EHHOTO  [KapOOKCHIIb
XUMHUECKue BBITTOJIHEHUS HOH
CBOICTBa y4eOHBIX TPYIIIBL,
YKCYCHOM 3a1aHUI C Kraceupura
KHUCJIOTHI: OOIIKME  [MCIOJIb30BaH HHIO
. . KHCJIIOT,
CBOICTBa C ueM yaeOHOM SATHCHIBATE
HEOPraHUYECKUMH  |TUTEPaTyphl bopMmy:TEI
KHUCIOTaMU U NpeebHBIX
PCAKIINA OJIHOOCHOBH
BIX
KapOOHOBBIX
KHCJIOT:




MYypaBbUHOM

, YKCYCHOU
(P).
18 |5.CnoxuHbie [Tonyuenue [InanupoBats (Onpenenenue  |Cocras, I'pynnosas, [Tonyyenue §13 Mopenu. OGpa3ubl
HupsI CIIOKHBIX 5(GUpPOB  [CBOM HOHATHI HOMeHKIIaTy |IHANBUIyaTbHAYKCYCHO bdupos
peakiuei JIeHCTBHS B «IUPOJIU3Y, py B STHJIOBOTO JlaboparopHbiii .
HTEPUPHUKAIHH. CBSI3U C «@JKUHBI; CIIOKHBIX Sdupa omnbIT: «lllenounoi
CnoxHbI€ 3QUPHI B [ITIOCTABIEHHO |YMETh: >$upos, THApOIIHS3
[IPUPOAE, UX i 3amaueit m  |ONPEAENATH OGBACHSITH STHIIALIETaTa
) MPUHAAIEKHOCTH, 6 (OGopyzopatiite
;{aquHe YCIIOBHAMHU €€ CIIOCOOBI «Touka pocTa)
pUMEHEHHe peleHst BEIIIECTB K MOJTydeHnst
CJIO’KHBIX 3(pupoB KJIACCY ANKHHOB |0 1105 HBIX
Ha OCHOBE MX 10 CTPYKTYPHOM 5¢upos
CBOWCTB bopmye;
19 |6. Kupsr Cocras, ctpoenue, |[d@opmuposats |Ucnonb3oBate |Cocras, ['pymnmoBas, PactBopumoct| Texymmii| §13 |OOpa3is!
KIIAaCCU(UKALNAS,  |OCHOBBI peueBbIe Homenkiary MIHOuBHoyansHa b (eHOA B MIPOJTYKTOB
(1)I/ISI/IV-IGCKI/I€, DKOJIOTHUYECCKO CcpencTBa Ui py KHAPOB ST BOJC IIpH nepepa60TK1/1
XUMUYECKHE ro COCTABJICHUS VMeTh 0OBIYHOM YKUPOB
cBoiicTBa. JKUpBI B MBIIUICHUSA  |yryera o 00BICHSITH TeMIeparype (cBeun, MBLIIO,
HIPUPOJC, UX POJIb. BBIIOJIHEHHOM  |CIIOCOOBI 1 TIpA CIALEPHH,  onH(a,
[Tonstue o CMC pabor IOy dCHHST HarpeBaHuu MaprapuvH,
CITOKHEBIX KauecTtBeHHas [UIIEeBbIE MacIIa,
a¢upoB JICKapCTBCHHBIC

MacJa)




peakuuei peakuus Ha
sTepuduKar dhenom.
uu
20(7. YrneBoasl Knaccugukanus [BosMoxuocT |Mcnons3osars  [Kiaccuduka| ®ponranbHas|KauecTBenHas Texymuii| §14, |OO6pa3isl
YIJICBOJOB 1 pcUeBbBIC [{ATO peakmus Ha YT'JICBOJIOB.
(MOHO, IO3HABACMOCT o honictpa g~ MOHOCAXapH YTIIEBOIBL.
-, 1 Mupa, cocrapienuss OB
nonmcaxapupt), [COPACHUMOCT |oryery o MOJICKYIAPH
npencrapurenn |1 Ha OCHOBC ppinonnennoit bic dopuyIILI
kax0ii rpymbl, [LOCTIKCHIN - 1hq 507 "
HayKH Ouosornuec
KOC
3HAYCHHE
pHOO03BI,
Ne30KCUpHUO
03blI, COCTaB,
CTpOCHHE
[ITFOKO3bI
218.YrneBopt Kpaxman, BosmoxuocT |Mcmonb3oBare  |Onpenenenn|@poHTanbHas Texkymwmii| § 15 |KpaxmanbHblii
HCIIT0I033. 1 pedeBbIe e MOHATHH Kieiictep pacTBop
QIS OIS s QT o, v, Sy
CBOMCTBA. 2161\;1)1;1[122;1M0CT COCTABIICHHA UJIBI», P
[pespamenue | o oo OTHCTa o gucaxapun
KpAXMATA B " [BBIIONHEHHOH |y,
OpraHH3Me. AOCTIBREHII ipaGor «MOHOCaxap
HAyKH
[Mousitre 00 Wb,
MCKYCCTBEHHBIX «peaknuu
BONOKHAX [OJTMKOH/ICH
bromornueckas canuny,
KCHIPOJTH3Y,

POJIb YTJIEBOJIOB

Tema 4. A30TCO,Z[Cp)KaH_II/IC OpraHn4eCcKuc COCI[I/IHCHI/I}I-S‘-I.




2211. AmunsL|[losTHE 00 Camocrosensno[Xapakrepus MuauBuayaibHaB3anmMoaeinct Texkymmii| §16 |[Moxemnu
AHWIHH aMHHaXx. Oco3HaBath [aHAIU3HPYET OBaTh s BHC aMMHUaKa U (mapocTepKHEBbIE
[Tpupoanbie NOTPEOHOCTD |yCcI0BHUS 0COOCHHOCT ARVTIHA C i 0GBEMHBIC)
KpacuTenu kak |4 FOTOI]:HOCTI’ JOCTHIKEHUS E g;g;gg: CONAHO MoK
:E;E:;ZI.[HHG caMoo6pa30Ba;I§gfaHa OCHOBE o nmana wa KHCIIOTOH. 0) MeTniiaMuHa 1
OTKpbITHE U HHIO, B TOM BBIJICJICHHBIX gg;lp?;iom peart? S &
qHCIIe U B aHWJIMHA C JlabopaTopHbIit
CTPYKTypa paMKax YIUTEIEM BIIMSIHUSA OpOMHO¥ BOIOM onbIT: «CpaBHEHHE
aHWJIMHA. CAMOCTOSTENb OPI:IeHTHPOB aTOMOB B OCHOBHBIXCBOMCTB
AMMHOTPYIIIA. Hoik EeNCTBUS B MOJIeKyJIe, a aMMHaKa 1
OcHoBHbIe nesTenpHoCTH [HOBOM YUCOHOM |tagske METHUIIAMUHAY
CBOHCTBA BHE IIKOJBI, MaTepuaie (O6opymoBanue
AQHUJIMHA. CIocoObl «Touka poctay)
bpomupoBanue MOJIYYECHUS U
AQHUJIMHA obnactu
MIPUMEHEHUS
aHUJIMHA

232. AMUHOKHCTTOTBHI X UMHYECKHE VYcranaBnuBa |YcranaBnuBarh  |OnucekiBaTh | @poHTanbHas |[ANTEYHBIC Texymmi, §17 |[I'muuuH, pactBop,
CBOICTBa Tb MEXKITPEIMETHBIC |CBOMCTBA npemnaparsl, YCTHBIN CuSO4,
AMHUHOKHCIOT KaK NPUYMHHO - |cBI3H XUMUH U AMHHOKHUCJIO coleprkalue NaOH, nmakmyc
aM(pOTEPHBIX CICNCTBCHHBlGpionOoruu Ha T, KaK AMHUHOKHUCIIOT JlaGopaTopHblii
OpraHUYEeCKUX ¢ OCHOBE OndyHkIHO bl. YIIAKOBKH OT OMBIT:
COEIMHEHHIA: CBSI3U MCXKIY |pacKpBITHS HaJIbHBIX [POJIYKTOB, «Omnpenenenne
B3aHMOI[efICTBHe C KJjlaccamMu OUOJIOTHYECKON aM(I)OTepHI{X CcozlepIKaIINX Cp€abIpacTBOPOB
1eI0YaMHu, COCTIMHEHHH. |hory 1 ;;?ﬁ’ielf;ﬁ' AMUHOKHMCJIOT bl ?ggg;);;g:;;Ze
KHCJIOTAaMU U JPYT C XI/IMvI/IIIeCKI/IX N U UX COJIU «TouKa pocTa»)
pyromMm CBOMCTB

XUMUYECKUX
BEIIECTB




2413 .benku [lomyuenue 6enko  |YcraHaBiuBa |YcTtaHaBiauBath  (CTPYKTYpy [Tapnas [enarypauus | Texyuwmii, §17 [PactBop
B peaKIuit Th MEXITPEAMETHBIC  |[OCTKOB, pacTBopa YCTHBIN KYpUHOTO SIHLIA,
[MOJMKOHAeHCanuyu  |IPUYUHHO-  |CBSI3M XMMUHU H XUMHYECKHE KYPHUHOT'O OIIpOC CIIUPTOBKA,
AMHUHOKUCIIOT. CIICACTBCHHBI |Gyojiorun Ha CBOIiCTBa Oelka 1moxn CITMYKH,
[TepBruHast C CBA3N OCHOBE OEIKOB nefcTBrEM CuS0O4, NaOH,
b 2
BTOPUYHAS, MCKILY pacCKpbITUS byHKIIUN TEeMIIepaTyphl, a30THas KUCJIOTa
TpETHYHAs KJIaccaMu OMOJIOTUYECKOH  |OENIKOB, PacTBOPOB
CTPYKTYpBI COCIMHCHUN 156111 p KAueCTBEHH coueit
OeIKOB. XUMUYECKUX bI€ pEaKIU TSKEIIBIX
CBOWCTB 0 METaJLIOB U
XUMUYECKUX ATaHoJIA.
BEILIECTB
254. Hykneuno Bbie (CUHTE3 VYcranaBnuBa |YcranaBnuBath  (Omnpexnenenu | ['pymmoBas —|JlekapcTBeHH Texyumii |§18 Mopeib MOJIEKy-
KHCJIOTBI HYKJIEMHOBBIX Th IPUUMHHO |MEKIPEAMETHBIE | OHSATHH bI€ CPEJCTBA U el JIHK.
KHACJIOT B KJIICTKC U3 CBSI3U XMMHUH U «IOJIMHYKIIC pernaparsl, O6pa3ist
HYKJIICOTUIOB. OuosIoTHH Ha OTU U3rOTOBJICHHBI [IPOAYKTOB
O}(ISK . CJICJICTBCHHBI A, poayK i
LK I1aH ¢ CBSI3M OCHOBE CHYKJICOTHU] € C IIOMOIIBIO [10JIyYEHHBIX U3
CTPOCHHA MESKITY paCKpBITUS », TE€HHOM TPAHCIC€HHBIX
HYyKJICOTHAA. OMOJIOTHYECKOH  |«G MHKEHEPHH dopm pacrenuii
C KIacCaAMHE NOTEXHOJI
paBHEHWE CTPOCHUA coeneHi PO 1 — I SKHBOTHBIX
1 (byHKHHﬂ PHK n XUMHUYCCKUX «T'eHHasda
HK. o
a CBOUCTB HHXEHEPUI»
XUMHYECKHX
BEIIECTB
26 OnuceiBath  [PaccmaTrpuBaTh VYcranaBimuB (MHAMBUyanbHA Mopenn
5.I'enernueckas |[lonsTHE O FEeHETUYECKUE (XUMUYECKHE aThb s1, [PyNIOBas § 9-18 MOJIEKYI
CBS3b MEXYT€HETUUECKON CBA3HM [CBA3U MEXKIY |[pEaKIMH B3alMOCBS3b MOBTOPY|  Pa3HBIX
KJIaccaMH " Tb. KJIACCOB.
OpPraHUYECKUX TEHETUYECKOM KAYeCTBEHHO U [MEX]Y
o KJ1accaMu
COEIMHEHU N psizie Ha IpuUMepe KOJIMYECTBEHHO C|COCTABOM,
JIEBOJIOPO,
BSaHMOHepeXOILOByr Alopoa IMOMOIIBIO CTPOCHUEM
OB
MEXy KlaccaMu pacueToB. 1
YIIEBOIOPOJIOB 1 | CBOICTBaMH
KHCIOPOI- 1 IIOMOIIBIO peaCTaBUTE




a30TCOJIEPKAIIUX [POJHOTO SI3IKA| 1ei Ki1accoB
COeIMHEHN - W SA3bIKa opr.
XUMUU BELIECTB
276.ITpakTnyeckas Pemenue [TpoBoauTS, [Tapnas [TpakTrueckasy [ToBT. (O6opynoBanue
pabota Ne | PKCIIEPUMEHT |[HAOII0aaTh U pabota Ne 1 918, «Touka
Pemenue QJIbHBIX 3a/1a4 |OMHCHIBATh 3alycH poctay)
HKCIEPUMEHTATIbHbBIX o XMUMUYECKHI B
3ajay 1o UAEHTU(DUKAL] [PKCIEPHUMEHT TeTpau
UACHTUDUKAIINN uu ISt
OpPraHUYecKuX OpPraHMYECKU  [TOATBEPIKIACHHS
COEMHEHHI X CTpOEHUA U
COCIMHEHUM. |CBOMCTB
Pa3INYHBIX
OpPraHUYeCKUX
COCIMHEHNH, a
TaKkKe
ux
uACHTU(DUKAITIH
c
IOMOUIBIO
Ka4eCTBEHHBIX
peakuun
287.0600menue u Crpours  |Cnymats ®poHTaNbHAS, §9-18
CHUCTEMaTU3alUs IUTaHbl OTBETA |IPYTHX, TpyIIoBast
3HaHWI WA U3YYECHUS [[IBITATHCS
0 KHCIIOpOJ- U C YY€TOM  |MpHHHUMATh
a30TCoJIepKAIIUX KOHKPETHBIX [Ipyr'yI0 TOUKY
OpraHNUYEecKuX YCIIOBUH  [3peHust, OBITH
COCANHCHUAX TOTOBBIM

U3MCEHUTH CBOIO

TOYKY 3pEHUS
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8.KonTponbHas
paboTta

Ne 2 110 TeMe
«Kucnopoa- u
a30TCoIepKAaIIHe
OpraHUYECKUE
BEIECCTBAY

IIpoBoauTh
pedaekcuro
CcOOCTBEHHBIX

a TaKXKe
KHUCJIOpOI- U

OpraHUYECKUX
BEIIECTB.

NOCTH)KEHUU B
[MO3HAHUU XUMHUHU
YTJIEBOIOPOIOB,

A30TCOACPKAIUX]

A

NunuBrayansHa

KoHnTponbHast
paborta Ne 2

Tematnuec
KUHU
KOHTPOJIb

AHanM3upoOBaThH
pe3ybTaThl
KOHTPOJIBHON
paboThI U
BBICTPaUBaTh
yTH
JOCTHIKECHUS
YKEIaeMOro
YPOBHS
YCIEITHOCTH

Tema 5. XuMus U KA3Hb-44.

30

1 .ITmactmaccel
BOJIOKHA

[Tonyyenue
MCKYCCTBEHHBIX
BBICO KOMO
TIEKYIIsl PHBIX
CO€TUHEHHI
XHUMHUUECKOMN
Mo UKaImei
MPUPOTHBIX
MOJIMMEPOB.

AHaIu3upoBa
Th OOBEKT,
BBIJIEIISAS
CYILLECTBEHHBI €
Y HECYILIECTBEH
HbI€ TIPU3HAKH;

CaMo CTOSTEIIEHO
(hopMynpoBaTh
10

3HaBaTEIbHYIO
3a/1a4y U CTPOUTh
CBOM JICHCTBUS B
COOTBETCTBUH C
HEH;

XapakTepr30BaTh PEaKLUH
MOJTUMEPHU3AITIH U
MOJTMKOH/ICHCAIINH KaK
COCOOBI NOTYUYEHHUS
CHHTETUYECKUX BBICO KOMO
TIEKYJISPHBIX COCTUHEHUIH.
®poHTanpHas

Buabl
MjacTMacc,
BOJIOKOH

Texymuii

§21

JlaGopaTopHbIii
OTIBIT:
«Onpenenenue
TeMmImeparyp
pa3MsArYeHHs
MIOJIIMEPOB»
(O6opynoBanue «
Touxka pocra)




312.depMeHTHI. [lonsaTHe 0 AHnanusuposa |Camo crosrensHo Ha ocHoBe  |DponrtanbHas Butamunssle | Texymmui| §19,20 AMITy1bI,
ButamuHb dbepMeHTax Kak [Tb OOBEKT, (bopMyIHMpOBaTh  [MeKIpPEIMET npenaparsl, Ta0JICeTKH,
OMOJOTUYECKHUX [BBIIEISS 110 HBIX CBSI3eU (hepMeHTHbIE] KarcyJsl.
KaTajau3aTopax |CYLIECTBEHHBI ¢|3HABATCIbHYIO  |c OuoJorueit npenaparsl
0enKoBOit U HECYILECTBEH [3a1a4y U CTPOUTD |yCTaHABIIMBA
MIPUPOJIBI. HbIE MIPU3HAKK |[CBOU JICUCTBHS B |Th OOIIICe,
[lonsiTue o COOTBETCTBUU C  |[0COOEHHOE U
BUTAMMHAX. HEMH; €AMHUYHOE
Hopmbl 1A
MoTpeOICHUS (dhepMeHTOB,
BUTAMHHOB U KaK
ux QpyHKUIUU. Ouosoruuec
KHX
KaTaanu3aTop
OB
32(3.'opMOHBI. [TousTHE O Amnanusuposa |CaMmo crosTensHo Ha ocHoBe [I'pynmnosas  |JlekapcTBeHH §20 |AnrteuHbie
JlexapcTBa FOPMOHAX KaK  [Tb OOBEKT, (GopMyIMpoBaTh  [MEKIpPEIMET bI€ MPETAPaTHI npenaparsl
OHOJIOTU- YECKU [BBIJIEIISIS 10 3HaBATCIIBHYIO HBIX CBA3EH C
AKTUBHBIX CYILIECTBEHHBI € [3adaTy ¥ CTPOUTD Groorueit
BEILIECTBAX, 1 CBOM ICHCTBUS B |pacKphIBAThH
BBIIOJHAIOMINX [HECYLIECTBEH [COOTBETCTBUM  CXHMUYECKY
SHIOKPUHHYIO  [HBIC Hei; [0 IPUPOTY
PETYJSALUIO. IPU3HAKU TOPMOHOB U
JlexapcTBeHHas WX pOJb B
XUMUS OpraHusMe
33 |4. [IpakTuueckas [IpakTrueckas IToaroro Konneknun u
pabGota Ne 2 pabota Ne 2 BUTHCS K | HAOOPBI IJIaCTMAcC
«Pacno3znaBanue "p.p. Y BOJIOKOH.
[J1aCTMacC 1 ctp.181
BOJIOKOH
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HToroBeiii ypok

[ToBTOpEHME N
000011IeHNE
MaTepuaia 3a

KypcC
OpraHUYeCcKOn
xuMmuu. Pemenne
3a]1a4 Ha BEIBOJI
bopmybl
OpraHUYECKOT0o
BCII[CCTBA I10
MPOIYKTaM
CropaHus u
MAacCCOBBIM JOJISIM
3JIEMECHTOB

Paccmatpus
aTh
XUMHUYECKHE
peaxkuuu
KauyeCTBEHHO
u
KOJIMYECTBEH|
HO C
MTOMOIIbIO
pacueToB.
Pewatp
3a/7a4 Ha
BBIBOJ]
(bopMyIibl
OpraHUYECK
oro
BELIECTBA 110
MPOIYKTaM
CropaHus u
MacCOBBIM
OJISIM
AJIEMEHTOB

3amuce B
TETPaJIu.

TexcThlI 3amau4.

TEMATHUYECKOE IINTAHUPOBAHUE 11 KJIACC (1 HAC B HEJAEJIIO, BCET'O 33 HACA)

OcHoBHOE
Ne Tema cozEepKaHue, Trn ypoka Xapakrepuctuka ([lo3HaBatensHble| PerymsaruBHbie| KOMMyHHKAaTHBH Of:hf ggg:;;?;;;ﬂ Jlara
Ypoka Tiﬁ)ﬁii;“ BUJIOB JIEATEILHOCTH YV NI vie YY]I AGOPATOPHEIX OMBITOB
da3a 3amycka (COBMECTHOE MPOEKTHPOBAHUE U TNIAHUPOBAHKE YIEOHOIO T0/1a)
Ileproanueckuii 3aK0H U CTPOEHHE aToMa 349

JIngHOCTHBIE PE3yIBbTAaTHl OCBOCHMS TEMBI: IPU3HAHUE BBICOKOM LIEHHOCTH W3HH BO BCEX €€ MPOSIBICHUSX; IEPEKUBAHNE CThIA U BUHBI IIPU
HapyIIEHUH MOPAIbHBIX HOPM; YCTOWYHMBBINA MMO3HABATENIBHBIN HHTEPEC U CTAHOBIIEHUE CMbICI000pa3ytomiei pyHKINY MO3HaBaTeIbHOTO MOTHBA




1 |Ctpoenue [Inpo n BBonHbIl YMeT Omnpenemnsitor  |C gocratouHoi ([lepuonnyeckas cucrema
aToMa. DJICKTPOHHAST  [YPOK OcsauBaror BBHIOMPATh IIOCJICIOBATE  |[IOJIHOTOU U XUMHUYECKUX DIJIEMEHTOB
DneKTpoH |000JI0UKa. COBPEMEHHBIC CMBICJIOBBIE BHOCTb TOYHOCTBIO 1. . Menpeneesa.

Has 9J’IeKTp0HLI, [MPCACTaBJIICHHUA O CAWHUIBI TCKCTa |IIPOMEKYTOUH BBIPAKAIOT CBOM Ta6J’II/II_[I>I <<CTpO€HI/Ie
000/10YKa |[IPOTOHBI U CTPOCHHH aTOMOB. Y YCTAHABJIMBATH [bIX 1IEJIEH C MEICIIH B ATOMAY.
HEUTPOHBI. 3HAIOT O CYIHOCTH  |0THOLICHHS YYETOM COOTBETCTBHH € |Moe/TH ATOMOB.
Muxkpomup u [IOHATHA 3JICKTPOHHAAIMEK 1Y HUMHU. KOHEYHOI'0 3a729aMH 1
MaKpOMUD. opOuTasb, GOPMBI Briaenstor u pe3yiibTaTta ICKTPOHHOC
GuTancii yCIOBHAMH HPHUIIOKEHUE K
Hyannsm OPOHTAIICH, (opmynmpytoT KOMMYHHKAIHH | yoG
JaCTHIL B3aMMOCBA3b HOMCPA npo6ﬂeMy yHCOHHKY
MHKpOMHPaA YPOBHA 1 SOHCPIrun
AIIEKTPOHA.
CocraBisoT
AIIEKTPOHHbIE
dbopMyIbl aTOMOB
OcHoBHOE
Ne Tema COJIepKaHue, Tun ypoka Xapakrepuctuka BuoB [[lo3HaBatenbHbie| PerynstuBhabie KOMMyHUKaTUBH Of:ﬁgggj;:ﬁ;ﬁﬂgﬂ Jlata
ypOKa TCPMUHBI U JIeSITEIbHOCTH YV YV bie YVY /I NaGOpATOPHEIX OMBITOB
TIOHSATHUS

2 (Ocobenno [OcHOBHBIE Ypok [TpencraBistoT [IprmMeHstoT [IpenBocxuma [YMeroT DJIEKTPOHHOE
CTH MpaBHIIa M3Y4YEHUS |CIIOKHOE CTPOCHHUE METO/IbI FOT pe3yJbTaT [IPEACTABIATH  |[IPUJIOKEHHE K
CTPOCHHMsI [3aIIOJTHEHUS  |[HOBOTO aTOMa, COCTOSIIIETO MH(OPMALIMOHH U YPOBEHb KOHKPETHOE Y4eOHUKY
DJIEKTPOH PIIEKTPOHAMM  [MATEpHANl U3 SApa U Oro IIOMCKAa, B [yCBOCHMS cozlepKaHue U
HBIX PHEPreTHUYECKU [a HIIEKTPOHHOMN TOM YHUCIIE C (kakolt Oyzner  [cooOIIaTh €ro B
000JI04EK [X YPOBHEH. oOonouku. Haxonsr MTOMOIIbIO pe3ynpTar?)  |[MMCbMEHHOH U
[EPEXOH |[JIEKTPOHHAs B3alMOCBS3H MEKIY KOMIIBIOTEPHBIX ycTHOM (opme.
bIX Kiaccuukanu MOJI0KEHUEM CPEICTB. Hcnonb3yroT
PJIEMEHTO [ SJIEMEHTOB. DIIEMEHTA B Beraenstor n a/JIcKBaTHBIE
B. p-, d-,f- [eproandeckoii (bopMyTHPYIOT SI3bIKOBBIC
OpOurtanu |cemMeicTBa cucreme . 1. [103HABATEIIbHY cpencTBa st
U p MenneneeBa u O 1IEJ1b 0TOOpaKEHHS

CTPOCHUCM CT'0

CBOHX YYBCTB,




aToma. CoCTaBIIIOT MBICIIEH U
PIIEKTPOHHBIE U MO0y IeHU
DIIEKTPOHHOTpaUIECKHUE]
dbopMyIIbl aTOMOB S-, P-,
d-uf-amemeHToB
3 |[[lepuoanyu |[[lepuognveckn [KomOuHM [3HAIOT CMBICT U Boiiensor u CraBAar OnuChIBaIOT /1. Paznmuunbie popmbl
CeCKUI i 3aKOH U [POBaHHBIN [3HAYECHUE bopMyTUPYIOT  [y4eOHYIO colepKaHue [ leproanueckoit
3aKOH U [CTPOCHHUE YPOK [lepuoanueckoro rpoOiemy. 3aj1auy Ha COBEpILIAEMBbIX  |CUCTEMbI XUMHUYECKHUX
[leproauyu jaToma. 3aKOHA, AHAIM3UPYIOT  |OCHOBE NEUCTBUM C PJIEMEHTOB
eckast Duznyeckuit TOPU30HTANILHBIE U 00BEKT, COOTHECEHHSI [[IEIIbIO Menpeneena.
CUCTEMa  |CMBICI BEPTUKAIbHbBIE BbI/ICTISIS TOTO, YTO y’K€ |OPHUEHTUPOBKHU
OcHoBHOE O6opynoBanue st
XapakTepucTuka .
N Tema cojiepxanue, |Tur BHIOB [To3naBatenbubie| PerymsrtuBable KoMMyHUKAaTHUBH bie JEMOHCTPALMI U Jlata
ypoka TCPMHUHBI M lypoKa O VYV YV VYV 1a00paTOPHBIX
MOHSITHS OTIBITOB




XUMHNYECK
nux
DJIEMEHTO
B
Menpaenee
Ba

MOPSIIKOBOTO
HOMEpa
dJIeMEHTa U
COBPEMEHHOE
onpeJeeHue
[lepuoauuecko
ro 3aKOHa.
[IprunHbI
H3MCHCHUS
MeTaJINYECKU
X U
HEMETAIINYEC
KHX CBOMCTB B
MepuoIax 1 B
rpymmnax.
[lonoxeHue
BOJIOpOa B
[Iepuonnuecko
I CICTEME.
[Ipennoceuiku
OTKPBITHUS,
OTKPBITHE,
repBast
(bopMyIHpPOBK
a
[Iepuonnuecko

3aKOHOMEPHOCTHU U
WX IpUYUHEL. J[atoT
XapaKTePUCTUKY
pIIEMEHTa Ha
OCHOBaHUU €r0
MOJIOKEHUS B
[Tepuoanueckoit
CUCTEME

CYILLECTBEHHbBIE
17§

HCCYIICCTBCHHBL
€ MPHU3HAKU

W3BECTHO U
YCBOEHO, U
TOTO,

YTO eIIe
HEU3BECTHO

[IPEAMETHOIPAKTUYECKOM]
WM UHOM JIeATENbHOCTH.
YMEIoT (MU pa3BUBAIOT
CIocoOHOCTR) OpaTh Ha
ce0st MHUILIMATUBY B
OpraHu3aluu
COBMECTHOTI'O ICHCTBUS

DNEeKTPOHHOE
MIPUIIOKECHUE K
YICOHHUKY

Tema
ypOKa

OcHoBHOE
CoJIepKaHue,
TepMI/IHBI n
IIOHATHUA

Tun
ypOKa

XapakTepucTuKa
BUJIOB
JESTEIIBHOCTH

[lo3HaBaTenbHbBIE
YV I

PerynaruBHbl
e
YV

KoMMyHMKaTHBH bl€
YV

OGopynoBanue s
JEMOHCTPALMN U
1a00paTOPHBIX
OTIBITOB

JlaTa




ro 3aKOHa.
Cnop o
[IPUOPUTETE
OTKPBITHA
[Iepuonnuecko
IO 3aKOHA

®da3a ITIOCTaHOBKH U pEeIICHUA CUCTEMHBIX 3aJia4d

JIn4yHOCTHBIC pe3yibTaTbl OCBOCHUS TCEMBbI

CtpoeHue BelecTBa

74

OKOJIOTHYCCKOC CO3HAHHMC, 3HAHHC OCHOBHBLIX IIPHUHIMIIOB W IIPpaBHJI OTHOILICHHA K IIPUPOAC;

HETEPIUMOCTh K JIOOBIM BUJAM HAaCWIMS U TOTOBHOCTb NPOTHUBOCTOSATH UM; MOTPEOHOCTh B CAMOBBIPAKEHUU M CaMOpEaIU3aliH, COLMAIBLHOM
NPU3HAHUH; TOTOBHOCTH M CIOCOOHOCTH K BBHIMOJIHEHHIO MOPAJIbHBIX HOPM B OTHOIIEHHH B3POCIIBIX U CBEPCTHUKOB B LIKOJIE, JOMA, BO BHEYYEOHBIX
BUJIaX JEATENIbHOCTH; YMEHHE KOHCTPYKTUBHO pa3peliaTb KOHMINKTHI

OcHoBHOE
PerynstuBHbI O6opynoBanue ajis
Tema CoJeprKaHue, Xapakrepuctuka |[lo3HaBarenbHbIC KomMyHukaTuBH .
No Tun ypoka e JEMOHCTPAUN U Jara
ypoOKa TEPMMHBI U BUJIOB JE€SATEIBbHOCTH YV I pie YV /|
YV I 71a00paTOPHBIX ONBITOB
HIOHSTHSA
Xumnueck [Monnas Ypok SHAKOMSTCA C Boiaenstor Camocrosarens |YMeroT (UiIH J1. Komueknus BemecTs
ast CBA3b. (XMMHYECKas  [M3ydeHHs [KjJaccupuKkanuen KOJIMYECTBEHHBI [HO pa3BUBAIOT C KOBAJIEHTHBIM TUIIOM
MoHHasg 1 |CBA3b. HOBOT'O TUIIOB XUMUYECKON  |© (OpMyYIHMPYIOT |CIIOCOOHOCTH) C  [XUMHYECKOM CBSI3H.
KoBaJeHTH [KoBalleHTHas |[Marepuan [CBS3H U XapaKTEPUCTUKH [[IO3HABATEIbH [IOMOIIBIO OO0pa31pl MUHEPAIOB U
ast XUMUYECKas  [a XapaKTEPUCTUKON 00BEKTOB, VIO LIETb U BOITPOCOB BEILECTB C NOHHBIM
CBS3b U €€ Ka)KJI0OT'0 U3 HUX 3alaHHbIE CTPOSAT NOOBIBATH TUIIOM CBSI3U: OKCHJIA
KJ1accu(puKanu CIIOBaMH. NeicTBUS B HEOCTAIOUIYI0  |[KaJIbLUs, Pa3INIHbIX
1: IIOJIIpHAs U Coznator COOTBETCTBUHM [MH(POPMALUIO  [cOJIei, TBEPIBIX
HETIOJISIPHAS CTPYKTYpY C HEN L1€JI0YEH, ranuTa,
KOBAJICHTHAs B3aMOCBSI3EN KaJIbLUTa
CBSI3U. CMBICJIOBBIX
[Tepexon e IUHUI] TEKCTa




OJIHOTO BHA
CBS3U B JPYTOM.
Pa3nbie BUIBI
CBSI3U B OJTHOM

BEIIECTBE
5 Meramumu Mertamuyecka |Ypok XapakTepusyroT Beraenstor Cocrapisaror  |Y4arcs 1. Komnexnus
€CKas u 51 U YCBOEHHS |cBOIicTBa BellecTBa  [00OOIIEHHBIH IJIaH 1 YIIPABJIATH MetasuioB. Komnekuus
BOJIOPOJIH |[BOJIOPOAHAS HAaBbIKOB H 1o Ty CMBICIT 1 [MOCJICIOBATCN  |oBEeAEHUEM cruiaBoB. Bosronka
as xumuaeckne  YMEHHH  yynigeckoii cprzn (POPMATBHYIO  [BHOCT napTHepa -  |Moxa. Mogens
XUMHUYECK |cBsi3H. EqunHast CprKTYI;y IéeHCTBHH‘ yOexaarh MOJIIPHOTO 00beMa
3agaun. YmerT |CaMocTosTENb
He CBA3U.  Impupona A ero, ra3000pa3HbIX BEIIECTB.
EiHast BaMEHSITh HO
A XUMHUECKUX KoHTponupoBaT |[lomyueHue u
IPHPOIA | .p ot Pos TEpMHUHbI bopmMyIHUpyIOT '
B ——— - rol OIIpECICHUSIMH  |[IO3HABATENbH | PACIOSHABAHHE TA30B-
I BOJIOPOJIHOM VIO Lenb 1 KOppeKTHpoBaty [YTVIEKUCIIOTO Ta3a,
CBA3H B CTPOST 1 OLIEHMBATH €r0 | BOIOPOJA, KUCI0POa,
(dopmupoBaHu TIEUCTBUS B NeUCTBUS aMMHaKa, STUIICHA,
U CTPYKTYP COOTBETCTBUH C arieTusIeHa
OUOTIOTUMEPOB Heit
6 [Bemectpa Kpucranmiec [Iponykt |OcBanBaOT BoccranasimmBa (BHoCAT Vyares J1. Montenn
MOMEKYIS |yye pemmerkn  [BHPIA XapaKTEPUCTUKU 10T IPEAMETHYIO [KOPPEKTUBBI U |anepo Ty, KPHCTAIITHIECKHX
PHOTO M pemects ¢ YPOK BEILCCTB CUTyanuio, AOHOJHCHUA By oy iukTHYIO  |[peleToK pasanyuHbIX
HEMOJIEKY | as ryqppivu MOJIEKYJISIPHOTO U ONMCAHHYIO B croco0 cBoux CHTYAIHIO B Tunos. [puMepst
JSIPHOTO |y i HEMOJIEKYJIIDHOIO  [3ajade, IyTeM  |IEHCTBUM B TOTMYeCKIi BEINECTB C HOHHOI,
OcHoBHOE
CONCpKAHNC, PerynstuBHbI
N Tema TEPMHHBI H | Xapakrepuctuka ([lo3HaBarenbHbIE Y KoMMmyH#MKaTHBH Obopynosanne s
o v
o HII ypOKa vy € vy JleMOHCTpALHiA - Jlata
ypoOKa HOHSITHS BHUJIOB JI€ATEIbHOCTH i vy bie YY1
A 1a00paTOPHBIX

OIIBITOB




CTPOCHHUS. [XMMHUYECKON CTPOCHUS. nepedopMyIHupo |caydae I1J1aH M|aTOMHOH, MOJIEKYJIIPHOU
Turst CBSI3HU. XapakTepusyroT BAaHUA, PaCXOKIACHUA |pa3pellaTh €€ KAK| 1 MEeTaUIM4eCKOU
KpUCTAILT | AMopdroe CBOMCTBA BELIECTBA | yIPOIEHHOro  ?TaJlOHa, 3ajaqy 1€PE3IkprcTaIIINIECKUMH
WYECKUX  |cOCTOSIHIE Mo THITY Nepeckasa peanbHOro QHATM3  YCIOBHH.|neieTkam.
PELIETOK  (erecTBa KPHCTAILTHIECKON TeKCTa, ¢ JCHCTBHSA M €r0 |YMEIOT CIIyIIath jp | Onpenenenue
MPOIYKTa U CIbIIIATh .
peleTKn BbIJICJICHUEM POAYK MPYTepoiicrs HEKOTOPBIX
npyra
TOJIBKO 24 BEILIECTB Ha OCHOBE THUIIA
CYLIECTBCHHOU KpPUCTAJUIMYECKOM
IS PCHICHMS pemeTku. 2.
safdin (O3HaKOMJIEHUE C
uH(pOopMauu .
[KOJIEKLIEH MOJIUMEPOB:
[JJACTMACC U BOJIOKOH U
m3aenuit u3 Hux /1. O.
«Temneparypa
TIJIABJICHUS BEILIECTB C
pa3HBIMU TUITAMH
KPUCTAJUTMYECKUX
PEETOK»
(O6opynoBanue
«Touka poctay)
7 |Cocras XumMuuecku  |Ypok SHAKOMSATCS C VMCIOT Brocsar YMerT Konneknun BelecTs B
BEIIeCTB. [COCTaB W3y4YeHUsl |IpUYMHAMHU BBIBOJTITE MPEACTABISATh  [pa3HBIX arperaTHbIX
BEILIECTB. HOBOT'O MHOT000pa3us KOPPEKTUBBI U [KOHKPETHOE COCTOSIHMSIX.
[IprunHbL p CICACTBHS U3 PP P
TTOTIOJTHEHUS B
OcHoBHOE p 06
eryJISI TUBHBI OpYJIOBAHUE JISI
Tema COZCpIKaHue, XapakTepucTuKa Y KomMmyHukaTuBH Py .
No Tun ypoka [To3naBarenbHble YY][ | € neMoHcTparuid u - |Jlata
ypoka TCPMHUHBI U BUJIOB JEATEIBHOCTH ISCAASI

IIOHATUA

YV

J'Ia60paTOpHBIX OIIBITOB




MHOT000p I MaTEepHaNl |BEIIECTB. MMEIOIIMXCS B YCIIOBUH |COCTaBJICHHBIE [COJAEPKAHUE U |DJIEKTPOHHOE
WYUHBI
a3us p a 3HAKOMSTCS C 3aJ1a9M JJAaHHBIX ILUIAHBI COO0IIaTh €r0 B [MPHJIOKEHHE K
MHOT000pa3us . .
BCIIIECTB BaYKHCHIITUMU MUCHbMEHHOW U |y4eOHUKY
BCILIECTB: .
(YHKIIMOHATLHBIMU yCTHOU popme
TOMOJIOTHS,
rpynmnamu
U30MEPUS,
AJUIOTPOIIHS
8 |Uucteie [Uuctele KomOuam |OcBamBaroT 3akoH  |BbIienstoT 00beKThl U |OnpeaensroT B J1. O6paz1s
N N CTYNaT B
BCIIICCTBA [BeriecTBa U posanHbli [lepruoauueckon [IPOLIECCHI C TOYKU IIOCJIEA0BaTEII MHUHEPAIOB U T'OPHBIX
JIHaJIoT
U CMECH. |cpmecH. YPOK CHCTEMBI, CIIOCOOBI 3PEHHSI L[ENIOr0 U BHOCTD ’ nopox. O6pasIpl
o . Y4aCTBYIOT B -
CoctaB  |CocobmI pasneneHus cMecel. \yacreii. Ananusupytor [IPOMEKYTOUH OUMIIECHHOI Caxapo3bl
y = KOJIJIGKTHBHOM
CcMeceH. a3 eeHus Brrancasior VCITOBHS  TPEGOBAHHS BIX IICJIEH C 1 HepadHHHPOBAHHOTO
Paznenen . MAacCOBYIO U YUIETOM 00CyKICHUH
. |[cMecelit: 3aJ1a4vH. KPHUCTAJUIMYECKOTO
e cMecen 00BEMHYIO JIOJTIO KOHEYHOT'O npoOJsemM, yyaTcs
bunbTpoBaHHe Bri6upatot Ccaxapa, COACPKalICro
KOMITOHEHTa B CMECH pe3ynbTaTa BJIAJIETh
, OTCTauBaHME, 3HAKOBOCHMBOJIHNYCCKIE MIPUMECH.
MOHOJIOTHYECKO
BBIIIapUBAHUE, CpelCTBa LA N JucTuisanus Boasl
" u
xpomarorpadu ITOCTPOCHHA MOICTH _ |xak croco® 0YMCTKH
JTMAJIOTHYECKON o
a1 p. oT npumecen. J1.
dbopmamu peun B 3K
. KecTKoCTb BOJHI.
Paspyuienne COOTBETCTBHM ¢/
CTpaHCHHE
KpI:ICTaHHquC rpaMMaTH4YEeCKU p
KOW pEIIETKHU. MU JPKECTKOCTH BOJIBL. 4.
I[H(i)(by:’;l/lf{ CHUHTAKCHUYECKHU O3HaKOMHeHI/Ie C
MU HOpMaMu MHHCPAJIbHBIMHA
POIHOTO sI3bIKA M|BOAAMU
SI3bIKA XUMUH
OcHoBHOE 06
OpYIOBaHME IS
N Tema COACpKaHUE, T Xapakrepuctuka |[lo3HaBarenbHble| PerynsatnBable| KOMMyHUMKAaTHBH Py . i
o W ypoKa JIEMOHCTpAIIHH 1 ara
ypOKa TECPMUHBI U P BHUJIOB J€SITEIbHOCTHU YV YV ple YVY]I P
OHSTHS 1abopaTOPHBIX OMBITOB




9 |UcTtunHbIC Ypoxk 3HatoT pu3nUecKyro uBbIpaxaroT [Tpunumaror  [HTEpecyroTes JlaGopaTOopHBIif OMBIT:
PACTBOPBLI. PactsopumocT H3ydeHUss [XHMHYCCKYI0 TCOPHUM (CMBICII MO3HaBaTCJIbH [1y>KMM MHCHHEM «3yuenue
Crioco6sl HOBOTO PAacTBOPOB. CHUTYaIlUU VIO 11EIb, 7 PABUCHMOCTH
BBIPAKEHH Kraccuduian Matepuan |[DPITHCILIOT PasIUYHBIMU  |COXPAHSIOT BhICKaspiBaroT  PACTBOPUMOCTH
g Hs BEHIICCTB I10 MacCOBYIO JIOJIFO CpelcTBAMH ee CBOE. yanCHBCH_[CCTBa oT
— Efﬁ?;)i:r;? BEIL[CCTBA B PACTBOpPE (pHCyHKH, BEINOMHEHNH  [HEPEBOIUTH zghgng;?;;lzz,
anuu PACTBOPEL CHUMBOJIB, yueOHbIX KOH(IIKTHYIO TerioBoro sbdekTa
PACTBOPOB |~ o CXEMBI, 3HAKH). |NEHCTBUH, cutyato. B 06pa3oBaHus
BBIPAKCHUS Boliensior perymupyior [0 TR T KPUCTAIIOTUIPATOB U3
U pazpemarh ee
KOHIEHTPALlUU KOJIMYECTBEHHbI  Bech mporece | — GEe3BOIHBIX COJIEI»
pactBOpOB. © ux ananmus yenopnii |(O00PY/l0Batue
MaccoBast XapaKTEPUCTHKK [BBIIIOJHEHUS U «Touka poctay)
0TI 00BCKTOB, YETKO
PacTBOPEHHOT 3aJJaHHBIC BBITIOJTHSIOT
0 BELLECTBA. CJIOBaMH TpeOOoBaHUS
MousipHast MO03HABATENIbH
KOHIIEHTPaLHs ol 3aaun
BEIIECTBA B
pactBope. I'
UPATHI U
KPUCTAJIJIOTH]L
paThbl
HucnepcH |Omnpenenenne |[Ypok 3HAKOMSATCS C Coznarot [IpenBocxuma |OOMenuBatorcs |[1. OOpasibl pa3TuIHBIX
1 e u W3yUeHUs |OTIpeJieIeHueM U CTPYKTYpPY IOT BPEMEHHBIE [3HAHUSMHU MEXAY [TUCTIEPCHBIX CUCTEM:
CHCTEMBL. |caccudukamy [HOBOTO KJaccupukanuen B3aMMOCBSI3€M  [XapaKTEepPUCTH [4JICHAMHU OMYJIbCUH, CYCTICH3UH,
OcHoBHOE
Ne Tema coAepKaHue, Tun ypoka Xapakrepuctuka |[lo3HaBarenbHble| PerynsarnBable| KOMMyHUKAaTHBH O;:iggg:;:ﬁ;ﬁﬂgﬂ Tlata
ypoka TEPMUHBI BHUJIOB JICSITEIbHOCTH VYV YV pie YVY]I

IIOHATHUA

1a00pPaTOPHBIX OIBITOB




Kommonn b
(30m n
TSN )

S TACTIEPCHBIX
CUCTEM.
HUctnHubie U

KOJIJIOU THBIC
[PACTBOPBHI.
3HaueHue
KOJIJTOMTHBIX
CHCTEM B
JKU3HU
YyeJI0BEKA.

Cneuuduueck
e CBOMCTBA
KOJIJTOM THBIX
CHCTEM

MaTepHra

a

TTUCTIEPCHBIX CHUCTEM,
[TOHSITHUSIMH
HCTHHHBICH

KOJIJIOU THBIC
PacTBOPBI.
3HaAKOMSITCS C
bddexrom Tunmans

CMBICTIOBBIX
CIUHHI] TEKCTA.
Breiaensaror
0000IIIEHHBIN
CMBICII U
(hopMaIbHYIO
CTPYKTYpY
Baga4Yu

K1
JTOCTHOKCHHS
pe3yiibraTta
(xorma Oyner
pe3yibTaT?)

TPYIIIBL s
MPUHSTUS

3¢ PEeKTUBHBIX
COBMECTHBIX
pELICHUIA.
YMerT cayiarh
U CIIBIIATH APYT

npyra

a’pO30JIH, TEJIH U 30JIH.
[lony4yenue
KOJIJIOUJHOTO pacTBOpa
U3 XJIOpH/Ia Kere3a
(.

Koarynsuus
[OJIy4EHHOT'0 PacTBOpa.
OS¢ dexr Tungans.

JI. 5. O3HaKoMIIEHHE C
IMCIIEPCHBIMU
CUCTEMaMU

3JICKTpOJII/ITI/I‘I€CKa$[ JUucconranusa

6u

JIMyHOCTHBIE PE3yabTATHI OCBOCHHS TEMBI: OPUEHTAINS B OCOOCHHOCTSAX COIMAIbHBIX OTHOLICHWH M B3aWMOJICHCTBUIN; 3HAHWE TPABUII TIOBEACHUS B
Ype3BbIYAIHBIX CUTYalUsX; FPAKAAHCKUI NATPUOTH3M; MEPEKUBAHUE CTbIIAa M BUHBI IPU HAPYLIEHUH MOPAIbHBIX HOpPM; MPU3HAHUE LIEHHOCTU
310pOBbs, CBOETO U JPYTUX JIIOJIEH; YMEHUE BECTH JIMajJOr Ha OCHOBE PABHOIIPABHBIX OTHOLIEHUI M B3aMMHOI'O YBa)KEHUS; YMEHHE KOHCTPYKTHBHO
pasperatb KOH(PIUKTHI

IIOHATUA

J'Ia60paTOpHBIX OIIBITOB

1 Dnextpon [IAEKTPOIUTHI |YPOK 3HaKOMSTCA C /1. Konneknus menoyeit
1 Oco3HaHHO U CocraBmsiror  [Berynaror B
UTUYECKas (U n3yuenus [(IOHATHAMU Y CBEXKETIOIYYEHHBIX
S TEKTPOTHTBIH [IPOU3BOJILHO [1J1aH U J(AaJIor,
aucconra [ HE3JICKTPOJIUT  |HOBOTO HeDEKTPOTHTHI CTPOST PCUCBLIC |[IOCJIEAOBATE |y4aCTBYIOT B
HEPaCTBOPHUMBIX
LA, bl. MaTepuan  |mpivepami ’ BBICKA3bIBAHUA B (bHOCTD KOJUIEKTUBHOM P p
. . . TUAPOKCHIOB
YCTHOU U JEHCTBUM. 00CyX/IeHUN
Peaxiup | INEXTPONHTHY |a pa3IMYHBIX METAJUIOB.
OcHoBHOE 06
OpyAOBaHUE AJIs
Tema CONICpKAHKE, Xapakrtepuctuka |[losnaBatenbHble| PerynstuBHble{ KoMMYyHUKAaTHBH Py o
No Tun ypoka JEMOHCTPALMN U Jlara
ypOKa TEPMUHBI U BHUJIOB J€SITEIbHOCTHU YV YV ple YVY]I




HOHHOI'O  [eCKas CWIbHBIX U CIa0bIX  |[MHCHbMEHHOMN Cnu4arot cBolt [mpobiem, yuarcs [Peakiust
oOMEHa  |guccorarms. 5IEKTPOJIUTOB. 3HAIOT| hOpME. crnoco6 BITAJICTD HEUTpaTU3aliH.
Teopus 0 POJIH BOJIBI B BbIaensior u ACUCTBHA C MOHOJIOTHYecKo [0y IeHHe
ATAJIOHOM .
>IEKTPOIUTHY XUMHYECKHX (hopMYITHPYIOT 1787 HEpacTBOpUMOTo
. ., |ocHOBaHUS U
€CKOM peaKiusx. 3HAOT npobiemy. TMaJIOTUYECKOU
pacTBOpPEHUE €T0 B
MCCOLIMAIINT CYIIHOCTh MEXaHU3Ma Crposr popmamu peun BKHCHOTG Mosyuenue
(TD). wccounanuy, 3uator [1OTHIECKHE COOTBETCTBUU CaMMI/IaKa i ero
Lenu rpaMMaTU4YECKU
MexaHu3zm OCHOBHBIE N P ¥
paccyXa1eHUI MU 1|B3aUMOJICHCTBUE C
JCCONNannn I10JIOKCHU S
CHHTAKCUYECKH [XJIOPOBOJIOPOIAOM («IBIM
BELIECTB C ™
I A MU HOpMaMHiGes orHs).
POIHOTO A3BIKA 1146 0patopHblii ONbIT:
TUIIOM CBSI3U.
. ASbIKA XUMHH «3aBUCUMOCTD
WIbHBIE U
IIEKTPONPOBOTHOCTH
ciabbie
pacTBopa OT
SJICKTPOJIUTEIL. PaCTBOPUTEIISIY,
OcHoBHBIE «CwbHBIC U c1a0bIe
MOJIOKEHUS DIIEKTPOIUTHD
TOH. (O6opynoBanue «Touka
KauecTBeHHBIE pocTay)
[peakiu Ha
HEKOTOpBIE
VOHBI.
MeToabl
OIIpeEICHUS
KHCIIOTHOCTH
CpEIbl.
OcHoOBHOE p 06
eryJISITUBHBI OpYyJIOBaHUE IS
Tema COZCP)KaHKC, Xapakrepuctuka |[lo3HaBarenbHbIE Y KoMMyHHUKaTHBH Py o
Ne Tun ypoka e JEMOHCTpALU U Jara
ypoKa TCPMUHBI U BUJIOB JI€ATEIbHOCTH YV bie YY1
OHSITHS yva 71a00paTOPHBIX OIBITOB




Peakuun
ruapaTanuu
I' unposns |[lonstue Ypok 3HakomsTCs ¢ TunamMuBeiiBuraror 1 |BHOCST AJIEKBaTHO /1. Paznnuneble ciydan
HCOpraHnu TUIPOJIN3. I HCCJIICO0Ba TUAPOJIn3a coJiel u 00OCHOBBIBAIOT KOPPCKTHUBBI U  [UCIIOJIB3YIOT TUAPOJIN3a coJien u
YCCKUX M |yyporu3 HUS U OpPraHUYECKUX CUIIOTE3bI, JIOTIOJIHEHUS B [p€UEBbIE JeMOHCTPALHS CPEibl
OPraHWHEC |y amyyeckix peduiekcu  (coeTuHeHUN [pearaT CrIoco0 CBOMX  |CpeACTBa JIJIst PACTBOPOB € MOMOIIIBIO
KHX u CIOCOOBI UX neicTBuil B TTUCKYCCHU U
BEIIECTB. WHIUKAaTOPOB Ha
COEIMHEH [IPOBEPKHU. ciydae apryMeHTaluu
. buonornuecka . npuMepe KapOOHATOB
ui Boiaenstor u pacxoKJIE€HUsl |CBOEH MO3UIIMH.
S POJIb I1EJIOYHBIX METAJIJIOB,
(hopMyIUpyIOT  [3TAJOHA, [TnaaupyroT
[MApOI3a B poGiemy. peaTbHOTO obmue criocoopr [FTOPHAd AMMOHHA,
OpraHu3Me Onpenensror JEHCTBUSA U €10 [paboThI aneraTa aMMOHMA.
YCJIOBCKA. OCHOBHYIO U MPOAYKTa IIOqueHHeaHeTHHeHa
Peakin BTOPOCTEIICHHY THJPOJIN30M KapOuia
rUApPOIIN3a B 10 HHpOPMALIKIO KaJIbLUS.
MIPOMBIIICHHO JI. 11. Paznuunblie
ctu. I unponus cllydau TMIpoJIu3a
KapOuIoB, coneid. 12. l'maponus
CUJIMLIUJIOB, XJIOPUJIOB U all€TaTOB
dbochunon IEJIOYHBIX METAJJIOB
1 I unponus [Iponyktu C CamocrositensH  |Cianyarot ¢Boil |Onpenenstor JI. 10. UcneiTanne
o OCTaBJIISIOT
Cpena coJiei. BHBII 0 CO3JaI0T crnoco0 ey ¥ (PyHKIUH [pacTBOPOB KUCIIOT,
BOJHBIX YpaBHEHUS . g 3
PastruyHbIe YPOK aJIrOPUTMBI JICUCTBUA C Y4aCTHHUKOB, OCHOBAHHM MU COJICH
acTBOpPOB UApoIn3a
P POB lnyTH (1 ) nesTenpHocTH  |PTAIOHOM CIocoObI WHANKATOpaMH.
i1 (1 ctynens
B POTEKAHUS cone CTYNCHB), DIEeKTPOHHOE
010pOZH ONPEACIISIIOT
- CUIpOJIN3a [IpU pelIeHuN
XapakTep cpeabl
pobiemM
OcHoBHOE 06
OpYyJIOBaHUE IS
N Tema COACpKaHUE, T Xapakrepuctuka |([lozHaBarensHble| PerynaruBabie KoMMyHHKaTHBH 124 . it
° UIl YpOKa JEMOHCTpaLMH 1 aTta
ypOKa TCPMHUHBI U P BHUJIOB JI€STEILHOCTU YV YV ble YVY]I P

IIOHATHUA

Ha60paT0pHBIX OIIBITOB




MOKa3aTeN |COJIeH B TBOPYECKOTO U B3aUMOJICHCTBU  [MPUIIOKEHHE K
b 3ABUCHUMOCTH OT,| IIOMCKOBOI'O a YICOHHUKY
MX COCTaBa. XapaKTepa
Jncconnanus
BOJIbI.
Bonopoansrit
[IOKa3aTellb
1 |Okuciure |OxucnurenbHo KoMmOWHU (3HAKOMSTCS C CocraBisitoT [IpenBocxuma ([IposBistoT JlaGopaTopHbIii
JIbHO- POBAHHBIN [MOHATHUIMHU [eI0e U3 yacTei, 0T pe3ylbTaT U rOTOBHOCTh OIIBIT:
BOCCTAHOB | - aHoBuTen [YPOK OKHCJIUTENb, caMOCTOsITeNIbHO [YPOBCHb aJIeKBaTHO «3aBHCHMOCTB
WUTEJIbHbIE CBOCHUS 3JIEKTPONPOBOAHOCT U
cakim | oc PAKIH poCe IO PIIEE, PIOCTDAIBL, zKaKOﬁ Ooyner peartiponath aCTBg ar())T
peaki (OBP). OKHMCJICHUC, BOCITOJIHASA y{; HYXXIBL IpYTUX, p p N
BOCCTaHOBJICHHC. HEJOCTAIOLINE pesymLTat?) OKa3bIBATh PacTBOpHTEILD,
Oxucnenne u AT ommds OBP «CubHbIE ¥ clladble
BOCCTAHORIICH ! KOMITOHEHTHI. ITOMOILb U S IEKTPOIHTED
e OT pCakuuu HOHHOI'O |OnpenessiroT HSMOILIMOHAIBHY
: oGMeHa (O6opynoBanue « Touka
OKHUCIUTENH 1 o ' OCHOBHYIO 1 FO HOMUIEPAKY 156 tay)
TaBIISIOT
BOCCTAHOBMTEI OCTaB/IAo BTOPOCTCIICHHY TapTHEpaM.
" ypaBHeHus1 OBP 10 THOOPMAITUIO NuTtepecyrorcs
’ METOAOM qyKUM
TaBJICHU
Coc © . © DJICKTPOHHOT'O MHEHUEM U
aBHEHUI
yp Oananca BBICKA3bIBAIOT
OBP metonom
CBOE
3JIEKTPOHHOTO
Oananca.
DIIEKTPOITHU3
OcHoBHOE 06
Opy/AOBaHUE st
N Tema COACPKaHUE, T Xapakrepuctuka ([lo3HaBarenpHble| Perynarusabie KoMMyHHKaTHBH 124 . B
0 WII ypOKa JEMOHCTpALMH U arta
ypOKa TCPMUHBI U P BHUJIOB JI€STEILHOCTU YV YV ble YVY]I P
OHSITHS 71a00paTOPHBIX OMBITOB

pacTBOPOB U
pacIuiaBoB




1 |0606men |Ctpoenue Ypok YMmeroT CraBsar Berynarot BDJIEKTPOHHOE
ne BEIICCTBA, KOMIUIEKC |SHAIOT MOHSTHS BBHIOMPATh y4eOHYIO Manor, MPUIOKCHUE K
u XUMHYIECKast HOT'O BCIICCTBO, CMBICIIOBEBIE 3a7a4y Ha Y4aCTBYIOT YIEOHUKY
cucreMaru |CBA3b, [IPpUMCHEH XUMHUYCCKUI €IUHUIIBI TSKCTA |[OCHOBE B KOJJICKTHMBHOM
AIIEMEHT, aTOM
3arus KpUCTAJUIMYEC  [Us ) , , 151 COOTHECEHHA | = CyKICHHH
KHE PEIIETKH 3HAHUI MOJICKYJIa CTaHaBJIMBATh |TOTO, YTO YXKE
MaTepHrall p ’ D ya, Y ’ Y npo0iieM, ydatcs
IIOJIMMCPHEI, YMCHHH, DICKTPOOTpHULATET  |OTHOIICHMS HN3BCCTHO U
a 1o TeMe: BIIAJIETh
06 VCTUHHBIE U HaBLIKOB  [,HOCTB, BAJIGHTHOCTD,MEXKIY HUMH. YCBOEHO, U
« ast
P konomnasie cTereHs oKucienus, [BBIENsIoT TOrO, uTo e |M O OMOTHACCKO
XUMUSD . i
PacTBOPBI. BeIleCTBa 0000IIIEHHBIN HEU3BECTHO
Tunst MOJIEKYJIIPHOTO U |CMBICII 1 ANATIOTHIECKON
XUMUYECKUX HeMonekynspHoro  |(popmainbHyro dbopmamu peuu B
peaKIuii. CTPOCHHS, CTPYKTYpY COOTBETCTBHUU C
CkopocTb KJ1acCH(pUKALKs 3a1a4u IPaMMaTHYECKH
XUMUICCKAX XUMHYCCKHUX MU U
peakuui. I peaxrmii, TO/I. CHHTaKCHYECKU
UPOJIU3 OOBSICHSIOT MU HOpMaMH
3aBUCUMOCTD POAHOTO SA3bIKA U
CBOMCTB BEILIECTB OT SI3BIKA XHMUH
MX COCTaBa U
CTPOEHHUSI, IPUPOTY
XUMUYECKOH CBS3U
OcHoBHOE O6opynoBanue st
XapakTepucTuka .
Tema CoAcpkaHue, PerynaruBapie KOMMYHUKAaTUBH| JEMOHCTpPALMN U
Ne Tun ypoka BHJIOB [lozHaBatenbHble YV ][] JlaTta
ypoka TEPMUHBI U CATEILHOC YV pie YV]I 1a00paTOPHBIX
SATEITLHOCTH
MOHATHUS a OTIBITOB




KoHTpob
Hast
pabota Ne
1 mo
TeMe:
«Teopetn
YecKue
OCHOBBI
o01men
XUMUID)

KoHTponbHas
pabota Ne 1 o
TeMe:

«Teopernueck
1€ OCHOBBI
001Iel XUMU)

Ypok
KOHTPOJIS,
OLICHKH 1
KOPPEKITH
W1 3HAHWI

[IpoBoasT
pedrexcuto
COOCTBEHHBIX
ITOCTHIKCHUN B
[MO3HAHUU
CTPOCHHUSI aTOMa,
CTPOCHUS
BEIECTBA.

AHATU3UPYIOT
pe3yIbTaThl
KOHTPOJIbHOU
paboTHI 1
BBHICTPANBAIOT
MyTH JIOCTHKCHUS
PKEIIaeMOoro
YPOBHS
YCHEITHOCTH

Y craHaBiIMBarOT
[TPUYMHHOCIIECTBEHHBIEKAYECTBO U
cBsi3u. CTposiT
JIOTUYECKHE LIeTTH
pacCcyXIeHU

Oco3HaIT

YpOBEHBb
YCBOCHUS.

pe3ynbTar

OLICHUBAIOT
TOCTUTHYTHII

YMmeror
MPEACTABISITh
KOHKPETHOE

co00IIaTh €ro

COACPKAaHUEC U

UCHbMEHHOU U
YCTHOU opMme

B

Xumuueckue peaknuu. Bemecrtsa

154

JIM4HOCTHBIE PE3yabTaThl OCBOECHHS TEMbI: 3HaHHWE O CBOEW STHUYECKOM MPHUHAJJIEKHOCTH; MOHUMAaHHE KOHBEHIIMOHAIBHOIO XapaKTepa MOpalH;
OCHOBBI COLIMAJIbHO-KPUTHUYECKOIO MBIIUIEHUS; 100pOKEIaTeIbHOE OTHOIIEHHE K OKPY)KAIOIIHMM; ONTUMHU3M B BOCHPUSTUHM MHpPA; TOTOBHOCTH
CIIOCOOHOCTh K YYacTHIO B IIKOJIBHOM CaMOYIIPaBJICHHUH B Mpe/iesaxX BO3PACTHBIX KOMIIETEHIUH (J1eXKypPCTBO B LIKOJIE U KJIacce, y4acTue B IETCKUX U
MOJIOJIS)KHBIX OOIIECTBEHHBIX OpPraHM3aLMUAX, WIKOJBHBIX W BHELIKOJBHBIX MEPONPHUATHIX IPOCOLUANBHOTO XapakTepa); C(HOPMHPOBAHHOCTH
[I03HABATEJIbHBIX MHTEPECOB, MHTENJIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH yYaluxcs; CaMOCTOSTEIbHOCTh B MPUOOPETEHUH HOBBIX 3HAHUHU U
NPaKTUYECKUX YMEHUH; pOpPMHUPOBaHUE LIEHHOCTHBIX OTHOLICHUN APYT K APYTY, YUUTENI0, aBTOPAM OTKPBITUH M M300peTeHNn XUMHHM, pe3yabTaTaM
00y4YeHHsI; TOTOBHOCTb K BEIOOPY *KM3HEHHOT'O IyTH B COOTBETCTBUH C COOCTBEHHBIMU MHTEPECAMH U BO3MOXKHOCTSIMHU

OcHoBHOE
PerynsatuBHsl Ob6opynoBanue ais

Tema cofiep>KaHue, Xapakrtepuctuka ([[lo3HaBaTenbHbIE KoMMyHMKaTHBH .
Ne Tun ypoka e JEMOHCTpALU U Jlata

ypOKa TEPMHHBI U BHUJIOB JICSTEIIBHOCTH YV bie YVY]I

YV 71a00paTOPHBIX OIBITOB
HIOHSITHSA

1 [Knaccudu [Knaccudpukan [Ypox 3HAIOT, KaKue YMerT [Ipuaumaror  |C nocrarounort /. DK30TEpPMUUHOCTD
7 |kanus st YCBOEHHUS  [[IPOLIECCHI 3aMEHATh MM03HABATENIbH [IOJTHOTOW U [peaKuuu cepHoit




XUMHUYECK [XMMHMUYECKHX  |[HAaBBIKOB  |[Ha3bIBAIOTCS TEPMUHbI VIO LIEJIb, TOYHOCTBIO KHCJIOTHI C
178:¢ [peaKkuuii: 10  [M1 YMEHUH [XMMHUYECKUMU ONPEACICHUSIMU |COXPAHSAIOT €€ [BBIPAXKAlOT CBOU [TMJIPOKCHJIOM HATPHSL.
peakuuil B [4UCIy U [peakuusMHy, B 4eM | Bepgenstor pu MBICIIU B OHJOTEPMUYHOCTb
OpraHUYEC [COCTaBY UX CYTb. (dbopmanbHyIO BBIIIOJJHEHUM  [COOTBETCTBUU C  [pEAKLMU JINMOHHOM
KOM 1 [pearupyomumx Y cTaHaBIIMBAIOT CTPYKTYpY y4eOHBIX 3aa4aMy U KHUCJIOTHI C
HEOpraHW [BELIECTB; I10 [IPUHAJIEKHOCTD 3aJ1auH. neicTBui, YCIOBUSAMU rUIpOKapOOHATOM
YECKOM M3MEHEHUIO KOHKPETHBIX AHaJIU3UPYIOT  [PETYJIUPYIOT  [KOMMYHHUKAIMU. [HATPHSL.
XUMUU. CTEIeHEN [peaKIui K YCJIOBUS U BECh IIPOLECC Y CTAaHABIMBAIOT |B3aumonencTeue
TernoBol |OKUCIEHUS [pa3IMYHBIM TUIIAM  (TpeOOBaHUs 1504 paboune QIIFOMUHMS C CEpOH.
SPGEKT  IIEMEHTOB, 10 pa3IU4HbIM 3a1a4n BBINIOJIHCHNS U (OTHOLICHMS, Pasnoxenne
XUMHUYECK (00pa3yroImux [pU3HAKaM YETKO ydaTcs [epMaHraHaTa KaJjus.
oi BEIIECTBA; 110 Kaccu(puKanuu BBITOJIHSIOT B PEKTUBHO B3aumoneiicteue
peakuuu  [TEIIOBOMY TpeOOBaHUS COTPYIHUYATh U [HATPUA U KaJbLU C
bddekry; 1o MMO3HABATEJIbH |[CIIOCOOCTBOBAThH [BOJOM.
(dazoBomMy 01 3a7a4H [IPOJYKTUBHONW  |B3anmojencTBHe IMHKA
COCTaBy KOOIlepaluu C COJISTHOM KHMCIIOTOM.
[pearupyrommnx B3anmoneiictere
BEIIECTB; 110 pKese3a ¢ pacTBOPOM
Y4acCTHIO cynbdara menu (II).
KaTaJIn3aTopa; OneITHI,
1o WJLTIOCTPUPYIOIINE
HaIPABJICHUIO. npasuiio beprose -
Knaccudukarit 00pa3zoBaHHE OcajKa,
ysl 10
OcHoBHOE
No Tema coAepKaHue, Tun ypoka Xapakrepuctuka |[lo3HaBarenbHbIE EeryﬂﬂTHBHH KommyHHKaTHBH O}f;\fggg:;;f;ﬁﬂgﬂ Tata
ypoOKa TEPMUHBI U BHJIOB JIEATEIbHOCTH YV pie YY1
OHSITHS YV I 71a00paTOPHBIX OMBITOB

MCXaHU3MY

rasa wiu ciaadboro




(pamuKabHBIC
1 HOHHBIC); 110
BUTy YHEPTHH,
WHUTTUHP YOI
el peakIuo

PIIEKTPOJIUTA

(poroxumuuec
K1eE,
paauanOHHBI
e)
PIEKTPOXUMUY
eCKue U
TEPMOXUMHYEC
K1E)

1 (Cxopocth |[CkopocTh Ypok SHAKOMSTCS C BoccranaBiuBa |CocraBisior  [[Tonnmarot /1. 3aBucuMOCTb

8 [XMMHMYECK [FOMOTEHHBIX U [M3YYEHHUS [[IOHITHEM CKOPOCTh [OT IPEIAMETHYIO |[[IaH U BO3MOYKHOCTb  [CKOPOCTH PEAKLUU OT

ol FETEPOreHHBIX |[HOBOTO XUMHUYECKON CUTYalHIO, [oCJIeI0BaTeN  [pa3IMYHbIX [IPUPO/IbI BEILIECTB Ha
peakuuu  [peakuui. MaTepuan [peakiuu. 3HAIT ONMCAHHYIO B bHOCTD TOUYEK 3pEHUs,  [[IpUMepe
DHEprus a (bakTopHI, 3ajade, MyTeM  |[IeHCTBUH. HE B3aWMOJICHCTBHUS
AKTHUBALINU. BIIUSIOLIUE HA nepedopmyiarpo (CaMOCTOSTENb [COBMAJAIOIINX C [PAaCTBOPOB PA3IUYHBIX
Bimstaue CKOpPOCTb PEaKIMi. [BaHWS, HO COOCTBEHHOM.  |[KHCIIOT OJIMHAKOBOI
[Pa3TUYHBIX 3HAKOMSITCS C VIPOIIEHHOTO  [hopMynupyloT [[IeMOHCTpHUPYIO [KOHLIEHTpPALUU C
(akTOpoB Ha [TOHSATUEM O repeckasa MMO3HABATENIbH [T CHOCOOHOCTH K |[0IMHAKOBBIMU
CKOPOCTb KaTaJIu3aTope U TEKCTa, C VIO LIEJIb U DMIIATHH, TpaHyJIaMU [IUHKA U
XUMHUYECKON MEXaHHU3ME €ro BbI/IEJICHUEM CTPOSIT CTPEMIICHHE B3aUMOJICHCTBUE
OcHoOBHOE
Tema coaepKaHue, Xapakrepuctuka ([lo3HaBarenbHble| PerynsatnBHble KOMMyHUKAaTHBH O6Opyﬂ0BaHHeVHHH
Ne ypOKa TCPMHUHBI U Tur ypoka BHUJIOB JICSATEIBHOCTH YV YV bie YY1 JICMOHCTpAIln 1 /lara

IIOHATHUA

Ha60paT0pHBIX OIIBITOB




[pEaKLNU: e CTBHUS. TOJILKO TICUCTBUS B YCTaHaBJIUBaTh
PUPOILI U SHAKOMSATCS C CYLIECTBEHHON  [COOTBETCTBHHU C |[JOBEPUTENLHEIE
(bepmeHTaMu- TUIS PEILICHUS HEel
KOHILICHTpaIuu SioxaTATHsATOpAMH haxatn OTHOILICHUST OJIMHAKOBBIX KYCOUKOB
[pearupyomumx p b B3AUMOTIOHUMAH f\iarpyrg 1ruHKa M AKenesa
MH(OpMaLUN. . .
BCLICCTB, st C COJIIHOM KUCIIOTOU.
Brinensror N
[JI01a I B3aumonencreue
(hopMalIbHYIO N
COIIPUKOCHOBE [pacTBOpa CEpHOMI
CIPYRIYPY KHCJIOTHI C paCTBOPaMu
HHA 331241
pearnpyrommx Tuocyib(haTa HaTpUs
BellecTs, [pa3IM4YHON
TeMIIepaTyphl, KOHLICHTP aUHHH'
B3anmozeiicteue
KaTaJanu3aTopoB .
. [pacTBOPOB CEpPHOM
. I' omorennsIit
KHCIIOTHI ¥ THOCYJIb(aTa
1 HATpUsL IPH Pa3IUYHbIX
[ CTCPOTCHHBIN TeMreparypax. Moaein
KaTajus. KUIISIILETO CII0S
CpaBHEeHUE (O6opynoBanue « Touka
(hepMeHTOB ¢ [pocTay)
HEOpraHUYeCcK
MU
KaTaJIn3aTopa
MU
1 (O6patumo [O6patumbie u |[IpoaykTu [3HaAKOMATCS C Boiaenstor Cnnvarot OnucelBarOT J1. O6paTumble
9 lcTh HEeoOpaTUMbIE  [BHBIH Kaccupukanuei 00BEKTHI U croco0 u CoJIepyKaHue [pEaKLIK Ha IIpUMeEpe
XUMHYECK [XMMHUYECKHE  [ypOK XMMHYECKHUX [TPOLIECCHI C pe3yapTaT COBEpIIAEMBIX  [[IOJYYEHHS pOJAaHUIA
OcHoBHOE 06
OpyJIOBaHHE ISt
Tema coacpkaHue, Xapakrepuctuka |[lo3naBarensHble | PerynsatuBHble KoMMyHMKaTHBH 124 .
No Tun ypoka JIEMOHCTpALIUHN U JlaTa
ypoka TEPMUHBI U BHUJIOB JICSITEIbHOCTH VYV YV pie YV]I
71a00pPaTOPHBIX OIBITOB
MOHSITUSA
150.¢ peaKkuu. peakuuit TOYKH 3p€HUS  [CBOMX NIECTBUH C kenesa (1) u
peakuuii. [XHMHUYECKOE (oObpaTtumeble U L[EJI0T0 U NeCcTBHM © IENISN HaOJII0IeHUS 32




XVMMHUYECK [paBHOBECHE. HEOOpaTHUMBIE), JacTeu. 3aJaHHBIM OPUEHTUPOBKH  (CMEILEHUEM
o¢ Ycnosus [OHATHEM AHaIU3UPYIOT  PTAJIOHOM, MIPEIMETHO- [PaBHOBECHSI 110
[PAaBHOBECH |[CMEILLCHUS XUMHYECKOE YCIOBUS U 00HapyKUBaK [IPAKTUYECKOH  |[MHTEHCHBHOCTHU
e u XUMHYECKOIO paBHOBECHE U TpeOOBaHUS T OTKJIOHCHMsI  |[MJIM MHOM OKPACKH IPOyKTa
CrocoObl  [PABHOBECHS. YCIIOBUSIMU €T0 3a1a4H. U OTJIMYHUA OT |ICSTEIBHOCTH.  [PEAKLUH IIPU
ero [ TpyHIMI CMEILECHUS BriOuparot DTaJOHa YMEIOT CIIyIlaTh [M3MEHEHUU
cmeeHus le [larense. 3HAKOBO- U CJIBILLIATH APYT [KOHLEHTPALUU
3aKOH CUMBOJINYECKUE npyra [PEareHToB U
IEHCTBYIOIUX CpeAcCTBa 11 [IPOYKTOB. BiusiHue
Macc U1 [TOCTPOCHHUS TEMIIEPATYPHI U
[PaBHOBECHBIX MOJZIETIN NTaBJICHUS Ha
CUCTEM. MMEPU3ALIMI0 OKCHIA
KoHcTaHTa azota (IV)
paBHOBECHUS (Ob6opynoBanue
« Touka pocray)
2 Knmaccudu [[Ipoctsie u Ypok 3HAKOMSITCS C CamocTrosiTenbH [BHOCST YMET /1. Bzaumonericteue
0 [kamMst U |CTIOXKHBIE MCCIIEIOBA [BaXKHEHIIMMU 0 CO3JaI0T KOPPEKTUBBI U [[IPEJICTABIATh  [HATPUS U CYPbMBI C
HOMEHKJIa [BEIIECTBA. HUS 1 KJIacCaMH QIITOPUTMBI TTOTIONIHEHUS B [KOHKPETHOE xjiopoM. I opeHue
Typa Oxcuapl, X  [peduieKCH [HEOpraHUYeCKUX NEeSATENIbHOCTH  [CIOCO0 CBOMX  [COZIEP)KAHME M MarHus U aJlOMUHUS B
HEOpraHu [KJIaccuukamu |1 COCIMHECHU . [pU PEIICHUH  |[ICWCTBUU B COO0IIaTh €r0 B [KUCITIOPOJIE.
YECKUX 1; TUAPOKCHIBI Onpenenstor rpo0iem ciydae nucbMeHHOW 1 (B3aumopeiicTBue menu
coeMHEH |((OCHOBaHMS, [PUHA/IEKHOCTD TBOPYECKOTO M [pacXOKJEHHUS [yCTHOU dopMme. [c
ui KHCJIOPOJICO/IE BEIIECTB K [MOMCKOBOTO STaJloHa, [lonumarot KOHLIEHTPUPOBAHHBIMU
OcHoBHOE
PerynsatusHsl Ob6opynoBanue ais
Tema COJIepKaHue, Xapakrtepuctuka ([lo3HaBarenbHbIE KoMMyHMKaTHBH .
Ne Tun ypoka e JIEMOHCTpALUH U JlaTa
ypoka TEPMUHBI U BHJIOB JI€ATEIbHOCTH YV VI pie YY1 a6OPATOPHEIX OHITOB

IIOHATHUA




prKanme pa3IMYHBIM KJlaccaM [XxapakTepa. peanbHOro BO3MOKHOCTh
KHUCIIOTBI, HCOpFaHI/I‘l%CKI/IX Boiensior u NENCTBUS U €T0 [pa3IUYHbBIX CepHOii I a30THOI
aM(poTepHbIe COeTMHEHUI Q)opg/[ynnpy}OT MPOJIYKTa TOYCK 3PCHHS, HE | oo oo
TUAPOKCHUIbI). npobyem COBIMA/IAIOIIUX C .
P b1 p y o Hlu BsaumopeiictBue HaTpus
Kucnotsl, ux cOOCTBEHHOM .
U CypbMBI ¢ cepoil. I’
Ki1accuukanm
OpEHUE CePBl, YIS U
s; OCHOBAHU,
docdopa B kuciopoe.
170'¢ .
B3anmoneiicteue
KJ1accuukanm .
XJIOPHOM BOJIBI C
S, COJIU, UX
pacTBOpoM OpomMujia U
KJ1accuukanm .
Honuaa xKanus (HaTpus).
s1. [loHsiTHE O
JI. 16. O3nakomieHue ¢
KOMILJIEKCHBIX -
KOJUICKIIMEH METaJIIOB.
COJISIX
17. O3HakomIIeHHE C
KOJUIEKLIMEH HEMETAJIOB
Mertasmisl u|llonoxxenne  |[KomMOuHM |[3HAIOT OCHOBHBIC Ananu3upyror  |CoctaBisitor  [Yuarcs /1. OGpa3isl MeTaioB
ux METAJUIOB B POBaHHBIN |MeTaslIbl, UX OOIIME |0OBEKT, [LUIaH U YCTaHABJIMBATh U [y ux coequHeHuil. I’
CBOMCTBA ICx? YPOK CBOWCTBA. BBLIEAS nociieqosares |CPaBHUBATH OpEHHUeE Kenesa,
pa3HbIE TOUKH
MeHierneesa. XapakTepusyrT CYILIECTBEHHBIE U [bHOCTb et Tec MarHusl.
MeTayecka CBOMCTBA METAJJIOB, |[HECYIIECTBEHHBI |eiiCTBHIA. P » IPEKAC |30 Mo TelicTBIE METH ¢
4eM NMPUHUMATh .
- OMHPasCh HA UX € MPU3HAKH. OLECHUBAIOT cM 1p KHCIIOPOJIOM U CEpOH,
: . |peuieHue u .
OB MOJIOKEHUE B CTpyKTYpHUPYIOT nocturHyTeIE | HATpUS C BOJIOM.
[lepuoanueckoit 3HAHMSI. pesyIbTaT A p- DNEeKTPOHHOE
¢duznueckue VYuarcs
CBOICTBA
OcHoOBHOE 06
Opy/AOBaHUE st
N Tema COACpKaHUE, T Xapakrtepuctuka ([loznaBarenbHble| PerynstuBHble{ KoMMyHUKAaTHBH 124 . B
0 U ypoKa JEMOHCTpAIHA U aTta
ypoOKa TCPMHUHBI U P BHUJIOB JI€STEILHOCTU YV YV bie YVY]I P
OHSITHSI 71a00paTOPHBIX OTBITOB




METaJIJIOB. CUCTEME u OrnpenensioT [epeBOAUTh MPUIOKEHUE K
XuMudeckue CTpOCHHE OCHOBHYIO U KOH(MDIUKTHYIO  |y4EOHHKY
CBOICTBa aTOMOB BTOPOCTETICHHY CUTYaLHIO B
METaJIJIOB. 10 HH(OPMALIKIO JIOTUYECKHI IJ1aH|
B3aumoneiicTs U paspeuiarb ee
ue c KaK 3a/1ayy 4epes
[IPOCTBIMU U aHaJIU3 YCIOBUMN
CIIO)KHBIMU
BELIECTBAMH.
OKcunasl U
UIPOKCHIBI
MePEXO0IHBIX
METaJIJIOB.
3aBUCHUMOCTh
X CBOWCTB OT
CTEIIEHU
OKHUCJICHUS
MeTaa
Obwre  |OcHoBHEBIE Y pok- - _ B . b
OHUMAIOT CYTh bIOUpaOT HOCSIT a3BUBAIOT . Pe3ynbTarsl
CIIOCOOBI  |CIIOCOOBI [IPAKTUKY T P a Y
METaJUTypTHUECKUX  |(OCHOBaHUS U KOPPEKTUBHI U [yMEHUE KOPPO3UH METAIIOB B
MIOJIy4EHHU |[[IOJTY4ECHMS M
IIPOLIECCOB. KPUTEpPUU JIsI  |TOTIOJIHEHUS B [MHTETPUPOBATHC [3aBUCUMOCTH OT
i METaJIJIOB. .
3HAKOMSATCS C CpaBHEHUS, COCTaBJICHHBIE |1 B TPYIIILY YCIIOBH €€ MPOTEKaHUs
METaJUIOB. |DJEKTPOJIN3. . .
MpUYNHAMHI cepuauu, TIJIaHBI. CBEPCTHUKOB U  [JIabopaTOpHBIi OMBIT:
Koppozus |[Kopposus: .
KOpPpO3HH, knaccudukanuu |CaudaroT CBOM [CTPOUTH «OxucneHue xenesa BO
MPUYUHBI
P ’ OCHOBHBIMH THUIIAMU |0OBEKTOB. croco6 INPOJYKTUBHOE  |BJIAYKHOM BO3yXE»
MEXaHU3MBI
OcHoBHOE X AP aKTEOHCTHIA O6opynoBanue st
KTePUCTHK .
Tema | CoOllepKaHMC, P p PerynaruBabie KOMMYHHKAaTUBH| JEMOHCTpPALMN U
No Tun ypoka BHUJIOB [To3naBarenbHbie YV /] Jlara
ypoka TEpMUHBI 1 CATEIIBHOC yva bie YY1 1ab0paTOPHBIX
SATETLHOCTH
NOHATHA a . OTIBITOB




[POTEKAHUS, U criocobaMu Boienstor u NEUCTBUS C B3aumoeiicTeu ((OGopynoBaHue
CIIOCOOBI 3alIUThI OT bopMyIUpPYIOT ATaJIOHOM e co «Touka poctay)
[IpEIOTBPALLEH KOppo3un npobnemy. ¥ CBEpCTHUKAMU U
. CTaHaBJIMBAIOT B3pOCIBIMH
Creruduuaeck MPUYUHHOCIIEACTBEHHbIE
1€ BUbI CBA3H
KOpPpO3UHU U
CIOCOOBI
3allUTHI.
CocraBienue
YpaBHEHUI
OBP
DIIEKTPOJIN3A
2 (Hemeramr |[Tonmoxkenne  |Ypox 3HAKOMATCS C Boiaensaror CraBst emouctpupyro |[I. I' openue cepsl u
bl M UX HEMETAJUIOB B [M3y4YeHUsi [OCHOBHBIMU KOJINYECTBEHHBI y4aeOHYIO T crocobrocTs K |[Pocdopa. Bosronka
CBOMCTBA. [[[CXD HoBoro  |HEMETalUlaMu, UX e 3a/1auy Ha SMITATHH, #oz1a, pacTBOpeHNE
baaropon |Meuneneesa. |marepuan [CBOHCTBAMA. XapaKTEPUCTHKH OCHOBE cTpeMyIeHHe ilona B crmpre.
HbIC Ta3bl (K opburypann |a XapvaKTepmyIOT 00BEKTOB, 33/[AHHbIC COOTHECCHHUS yeranamupars |1 PaGora ¢
51 BHEIITHETO CBOMCTBA ciosamu. Co3aroT TOTO, 4TO yXkKe 1OBEpUTENbHbIE |[KOIEKIIAMHA
HIIEKTPOHHOIO HCMCTAILIOB, CTPYKTYpY B3auMocBsizeii [13BECTHO U OTHOMICHHS (06pasi!
cIost OMUPAICE HA UX  \cMpICIOBBIX €MHUIL YCBOCHO, 1
HOMETALIOB. MOJIOKEHHUE B eKCTAL Toro, yro emje  |[B3aMMOIIOHMMAH HEMETAILIIOB).
TpocTere [Teproauyeckoi HEHU3BECTHO us. C 3 OneKkTpoHHOE
BEIIlECTBA CHUCTEME. ,Z[OCTaTO‘{vHOI/I NIPUJIOKEHUE K
HeMeTasUIbL: 3HaKOMSATCH € IIOJTHOTOU U yueOHUKY
J—— OBIACTMI TOYHOCTHIO
BBIPAXKAIOT CBOH
OcHoBHOE
No Tema coAepKaHue, Trm ypoka Xapakrepuctuka ([lo3HaBatensHbele | PerynsarnBHble| KOMMyHUKAaTHBH O;:iggg:;:ﬁ;ﬁﬂgﬂ Jlata
ypoka TZIZ)I\I’I{T;III:IIHH BHUJIOB JICSITEIbHOCTH VYV YV pie YVY]I a6OPATOPHEIX OHITOB




¢buznyeckue
CBOICTBA.
XMMHYECKHEC
CBOICTBA.
Baxxueimue
OKCHJIBI,
COOTBETCTBYIO
[ UM
TUJPOKCUJIBI U
BOJIOPOJIHBIC
COCIMHEHHUS
HEMETAJIJIOB.
uepTHBIC
rassl.
N3MmeHnenne
KHCJIOTHBIX
CBOMCTB
BBICIIIMX
OKCHJIOB B
TUAPOKCHUJIOB
HEMCETAILIOB B
Mepuoiax u

rpymnmnax.
3aBUCUMOCTD

CBOWCTB

HpI/IMeHeHI/ISI
0JIarOpOHBIX Ta30B

Y
CTaHaBJIMBa
IOT aHaJIOT'Nu

MBICJIU B
COOTBETCTBHH C
3aJadyaMiu 1
YCJIOBUSIMHA
KOMMYHHKaAIlUU

Tema
ypoOKa

OcHoBHOE
coJiepKaHue,
TepMI/IHI)I nu
IIOHATUA

Tun ypoka

XapakTepucTrka

BUJOB ACATCIIBHOCTH

[lo3HaBaTenpHbBIE
VV ]

PerynaruBHeie

YV I

KoMMmyHUKaTUBH

ple YY]I,

OOGopynoBanue s
JEMOHCTPALMN U
71a00paTOPHBIX OIBITOB

Jlata

KHUCJIOT OT
HEMCTAaJlJ1a




2 |O6mas T Ypok 3HAKOMSITCS C AHanu3upyoT  |Oco3HAIOT YMmeror cirymats |[l. Bo3ronka ona.
AJIOTE€HBbI: i
4 |xapakTepu o YCBOECHHS |OCHOBHBIMU YCIIOBUS U KAa4ecTBO U U CBIIATh APYr | JIeMOHCTpalMOHHBI i
TOp, XJIO .
CTHKa 5 P, . P, HAaBBIKOB U |CBOIICTBAMHU TpeOOBaHUS YPOBEHb npyra. JKCIIEPUMEHT.
OM, HOJI. .
ranorenos | PO M1OA YMEHUH  |raJlOT€HOB, 3a1aud. YMEKT |yCBOCHHS. [Tonumarot «Hemeramisl.
PacnipocTtpane .
00J1aCTAMH UX 3aMEHATh Cnnyaror cBOM |BO3MOYKHOCTh ["anorensl. 3yuenne
HUE B IPUPO/IE,
HCIIOJIb30BaHU. TEPMUHBI crocob pa3IMYHBIX du3nueckux u
[IOJIy4CHUE o 7
Y‘I ’ 3HAIOT BaKHEHIIHEe |ONPEACICHUAMH |IEHUCTBUSA C TOYCK 3PCHUS, HEC XMMHUYECKUX  CBOMICTB
CBOIICTBa.
COCIMHEHUS XJIOpa 9TaJIOHOM coBIajarIuX ¢ |[xJopa») (O6opynoBanue
CpaBHUTENIbHA .
CcOOCTBEHHOM «Touka poctay)
s aKTUBHOCTb.
[ToBapenHnas
COJIb, COJISTHAs
KHCJIOTa
2 |Oxcuast Crpoennie Ypok OcBauBaror coctas, [Bpiaenstor Camocrosarens |(OOMEHUBAIOTCS | DJIEKTPOHHOE
TPOEHU
5 ’ W3Y4EHUs |CTPOCHME U KOJIMYECTBEHHBI [HO 3HAHUSAMU MEXIY |[[IPHIIOKEHUE K
HOMCHKJIATYpA |, ~bor KJIaCCU(PHUKALIAIO e (GOpMYIUPYIOT |yeHaMHU IpyIIIE [y4EOHHKY
Marepuai |OKCUIOB, UX XapaKTEpPUCTHUKH ([IO3HABATCIIBH | 1y1d IPUHATHSA
K1acCHpUKay |y HOMCHKIIATYPY. 00BEKTOB, YIO LEIb U 3¢ HEKTUBHBIX
s1 1 CBOMCTBA XapakTepU3yroT UX  |3amaHHbIC CTPOAT COBMECTHBIX
OKCHIOB. CBOMCTBA CcJIOBAMHU JIEHCTBUS B pCHIeHI/Iﬁ
Baxnerimne COOTBETCTBUU C
[IPEJICTaBUTEIN U HEil
ATOTrO KJlacca.
[Tepoxcuasl
OcHoBHOE
PerynstuBHbI O6opynoBanue ajs
Tema CoJepIKaHue, Xapakrepuctuka [[lo3HaBaTenbHbIE KomMyHuKaTUBH .
No Tun ypoka e JIEMOHCTpAIN U [lata
ypoka TEPMHHBI ¥ BHUJIOB JE€SATEIbHOCTH YV bie YV /|
YV I 71a00paTOPHBIX OMBITOB
HIOHSITHSA
2 Kucnotel |Ctpoenue, Ypok OcBauBaroT BoIpaxxaror Boigensroru - [Yuarces J1. Paz6aBiienue
6 HOMEHKJIaTypa [M3y4eHHs [KJIaccu(UKaIUIo, CMBICTT OCO3HAIOT TO,  [pa3pelaTh KOHLIEHTPUPOBAHHOMN
HOBOTO HOMEHKJIATYpY CUTYyalluu YTO yKe KOH(ITUKTHI - CEpPHOI KUCIIOTHI.
KJlacCU(pUKald MaTepuan [KHCIOT. [Pa3TUYHBIMU YCBOEHO U YTO [BBISIBIISITH, OOyrivMBaHue caxapa u
g 1 CBOMCTBa [a XapakTepu3yloT UX  [CpelCTBaMU e11e MOMJISKUT MACHTUPHUIUPOB [LIEITIOI03bI




KHCJIOT. CBOICTBa (pucyHKH, YCBOEHHIO, aTh MPOOJIEMBI, [KOHIIECHTPUPOBAHHOMN
Baxwuerimue CHUMBOIJIBL, OCO3HAIOT HCKATh U CEPHOM KUCJIOTOM.
[IPEICTABUTEIN CXEMBbI, 3HaKH). [Ka4yecTBO U OLICHUBATh B3anmopeiictBue
1 3TOTO Coznator YPOBEHB QIIbTEpHATUBHBl [KOHLEHTPUPOBAHHOMN U
KJacca. CTPYKTYpY YCBOCHUS e crrocoObI pa30aBICHHON a30THOMN
OcoOeHHocTH B3aUMOCBSI3€M pa3peneHus KHCJIOTBI C MEJIBIO.
CBOICTB CMBICIIOBBIX KOH(IINKTA, Kosnexuust mpupoIHbIX
CEpHOH 1 €IMHHUL] TEKCTa [IPUHUMATD OpPraHMYECKUX KUCIIOT.
A30THOM [peLICHUE 1 J1. 6. O3HaKoMIIEHHE C
KHCJIOTBI, [peaJIN30BbIBAaTh  |[KOJUIEKIIMEHN KHCIIOT
MYypaBbUHOHN U ero
YKCYCHOM
KHCJIOTBI
2 |OcuoBanu |CtpoeHue, Ypok (OcBauBaroT [IpoBonsar [Ipensocxuma ([[IposiBisitor /1. Komneknus menoveit
7 | HOMEHKJIaTypa [M3Y4YeHHs [KJIACCU(PUKALMIO U  [@aHAIH3 IOT BPEMEHHBIE [[OTOBHOCTh 1 CBEXKEIOIYYEHHBIX
HOBOTO HOMEHKJIATYpy CII0c000B XapaKTepUCTH [aJIEKBATHO HEPaCTBOPUMBIX
KJacCU(pUKalM MaTepual [OCHOBAHUU. pelIeHus 3a/1auil KU pearupoBatrh Ha |[TUJIPOKCUIOB
s U CBOMCTBA |a XapakTepu3yrT UX  (C TOUKH 3pEHUS] |[TOCTHKEHUS  [HYXKIbI IPYTUX, | Pa3JIMYHbIX METAJIJIOB.
OCHOBaHUM. CBOMCTBA 150:¢ pe3yJibrara OKa3bIBaTh Peaxnus
PactBoprMBIe [pallMOHAIILHOCT TOMOILb U HEHUTpaJIU3alnu.
OcHoBHOE
PerynsatuBHbI O6opynoBanue ajs
Tema COJICpIKaHue, Xapakrepuctuka [[lo3HaBaTenpHbIE KomMyHuKaTHBH .
Ne Tun ypoka e JIEMOHCTpALUN U [lata
ypoOKa TEPMUHBI U BHJIOB JIEATEIbHOCTH VAR pie YY1
OHSITHS YV I 71a00paTOPHBIX OMBITOB
151 15871 (xorma 6yner  pmonuoHaneHy  [[lomyuenue
HEpacTBOPUMBI PKOHOMHUYHOCTHU [pE3yJIbTaT?) 10 MOAJIEP)KKY  [HEPACTBOPUMOIO
€ OCHOBaHUS. . YMmeror rapTHEpam OCHOBaHUS U
Baxueitmune BLIOUPATH [PACTBOPEHUE €TO B
MpEeACTABUTEN 0000IIIEHHBIE kuciote. [lonmyuenne
1 KJacca. CTpaTeruu aMMHUaKa 1 ero
OcobeHHOCTH [peleHus 3a1auu B3aUMOEHCTBHUE C

OpTaHUYCCKUX

XJIOPOBOJIOPOIOM




OCHOBaHUM («apIM O€3 OTHS).
J1. 7. Ilony4yenue u
CBOIICTBa
HEPACTBOPUMBIX
OCHOBAaHUI
2 |Conu CtpoeHue, Ypok OcBauBaroT [IpumeHstOT CraBar Yyarcs /1. Konneknus coneit
8 HOMEHKJIATypa M3y4eHHs [KJIAcCU(UKALUIO U [METOMIbI y4eOHYIO YCTaHABJIMBATh  [PA3JIMUYHOM OKpAaCKHU.
3) HOBOTO HOMEHKJIATYpy MH(POPMALIMOHH [3a/1a4y Ha u cpaBHuBaTh  [Komtekuus
KjIaccu(uKaly (MaTepuai  (COJEH. Oro MOMCKa, B [OCHOBE [pa3HbIe TOUKH  [OMOJIOTUYECKUX
s U CBOMCTBa [a XapakTepU3yloT UX  TOM YHUCIIE C COOTHECEHMsI  [3pEHUs, IPEXKJIE [MaTepUaios,
coJieil. CBOICTBa [IOMOLIbIO TOTO, YTO y’K€ [4eM IPUHUMATh [COJEprKAIlUX KapOoHAT
Kucsle, KOMIIBIOTEPHBIX [U3BECTHO U pelieHre u 1 GocdaT KambIHsl.
CpEeIHUE U CPEJICTB. YCBOEHO, U nenath BoIOOp.  |Kosutekuus
OCHOBHBIE CTpYKTYpPUPYIOT [TOTO, 4TO €Ill¢ [YMEIOT CIIyIIaTh [KOHIUTEPCKUX
COJIN. 3HaHUA. CTPOAT [HEM3BECTHO.  [M CIIBIILATH APYT [PHIXJIUTENEH TeCTa,
Baxueiimme JIOTUYECKHE Oco3HatoT npyra. 00BsICHEHUE TTPUHITUITA
[IpEICTaBUTEN Ka4yecTBO U [IposiBisiroT WX JIEUCTBUS U
OcHoBHOE
Tema COZEpKaHNe, Xapakrepuctuka ([lo3HaBaTenbHBIE PerynTupis: KoMMyHHKaTHBH O60pyn03aHHevI[n51
Ne Tun ypoka ¢ JEMOHCTpALUi U Jara
ypoOKa TEPMUHBI U BHUJIOB J€SATEILHOCTU VYV ple YY]I
yva 71a00paTOPHBIX OIBITOB

IIOHATUA




1 KJlacca. Lenu YPOBEHb FOTOBHOCTD EMOHCTAITHS
acCyKJICHUU CBOCHUS aZIeKBaTHO .
KoMmiekcHbie paccyxna Y A Pa3pBIXIUTEIBHOM
€arupoBaTh HA
coI, P P cnocobnoctu. ["amenue
KPUCTAJLUIOTH]L HYXKIBI IPYTHX,
COJIbI YKCYCOM.
paThI OKa3bIBATh "
IOMOILE | a4eCTBCHHBIC
SMOLMOHAIBHY fo[PCAKIMI Ha KATHOHbI ¥
HOUIEPKKY aHUOHBI. BeITecHEHNUE
rapTHepam MEJIH HKEJIE30M U3
pacTBopa cyibdaTa
meau (I1). Tlonyuenue
hoauaa CBUHIA U
JIEMOHCTPALIUS €r0
pPacTBOPUMOCTH B
3aBUCHMOCTHU OT
TEeMIIepaTyphbl pacTBopa
(mosydeHue «30J0ThIX
YEIIYEeK).
JI. 9. O3HakomiieHuE C
KOJUIEKIIMEN TPUPOIHBIX
MHUHEPAJIOB,
coJIeprKalluX COJU
I enernue |[lonsarue o KomOunu |3nakoMsTCst ¢ BeigBurator u  (Onpenensitor  |Yyatcst . IIpakTnueckoe
CKasl CBSI3b T€HETUYECKOW [pOBAHHBIN |BaXKHEHIIMMU 00OCHOBBIBAIOT |IOCTIEIOBATEN |apTyMEHTHPOBA |OCYIIECTBICHUE
MEXIY CBS3U U YPOK CBOMCTBaMHU TUIIOTE3bI, bHOCTb Th CBOIO TOUKY  |[I€PEX0JI0B (Tabnuiia
OcHoBHOE
OGopynoBaHue s
Tema CcoACpKaHue, Xapakrepuctuka [[lo3HaBatensHble | PerynsatuBHble KoMMyHHKaTHBH .
Ne Tun ypoka neMoHcTpammii 1 |[lara
ypoka TEPMUHBI U BHUJIOB JICSITEIbHOCTH YV YV pie YV]I
1a00pPaTOPHBIX OIBITOB
MOHATHUSA
KJIaCCaMU [F€HETHYECKUX M3YUYEHHBIX KJIACCOB [IpE/JIaratoT MPOMEXKYTOUH [3PEHUS, «I" eneTnyeckas CBs3b
COCIMHEH [psiaax B HEOPraHUYECKUX CIIOCOOBI X bIX LI ¢ CIIOPUTD U HEOPTraHUYECKUX
12051 HEOPTraHUYECK COCTMHEHU M [IPOBEPKHU. Y4EeTOM OTCTauBaTh BEIIICCTBY).




011 XUMHH. OrnpenenstoT KOHEUHOT'O CBOIO MO3UILIMIO  |[DJIEKTPOHHOE
[ enHeTnueckue OCHOBHYIO U [pe3yibTaTa. HEBPaXKICOHBIM  [TPUIIOKEHUE K
PSIBI METAJLIa BTOpOCTEeTICHHY |[CIMYArOT CBOM |UIsl ONTIOHEHTOB |[y4eOHUKY
¥ HEMeTaJlia. 1) C1rioco6 o0Opa3om
[ eHeTnueckue nH(DOpMALIUIO.  |[ICWCTBHS C
PAIBI CTpyKTYpHUpYIOT PTaJOHOM
OpraHUYEeCKUX 3HAHUS
COCTUHEHUN.
[lonsiTue 0
KOMILJIEKCHBIX
COCTMHEHUSX
3 |0606men |Cucremarusaln [Ypok 3HAIOT OCHOBBI Bri6uparor, CraBsT [TonumaroT DIIEKTPOHHOE
0 mewn WSl MaTepuaia [KOMIUICKC [KJIACCU(UKAIIMA U [COTIOCTABJISIFOT M [y4COHYIO BO3MOXKHOCTh  |[IPUJIOKEHHE K
CHUCTEMATH [[10 TEME: HOTO HOMEHKJIATYpbI 00OCHOBBIBAIOT  [33]1a4y HA pa3IMYHBIX yueOHUKY
3arus «Heopranuyec [IpUMEHEH [HEOPraHUYECKUX CIIOCOOBI OCHOBE TOYEK 3pEHUs,
3HAHUM MO [KUE vsi BEILECTB. 3HAIOT [pELIeHUs 3a/1a4u [COOTHECEHUs  [HE
TeMe: BEILECTBAY. 3HaHWM,  [BayKHEWIIUE TOTO, YTO YK€ |COBHAAAIOLIUX C
«Heopran |Otpabotka YMEHUM, [CBOMCTBa M3BECTHO U COOCTBEHHO
MYECKUE  TEOPETUYECKOT |[HABBIKOB |[M3YYEHHBIX KJIACCOB YCBOEHO, U
BEILECTBA |0 MaTepHaja B COCIMHECHU . TOTO, YTO €Ile
> pamMKax CocCTaBIAIOT HEU3BECTHO
MaHHOM TEMBI YpaBHEHUS peaKLUn
OcHoBHOE O6opynoBanue ajs
No Tema COoACpKaHue, Tun ypoka XapakTepucTrka Mosuasarenbisie VY]] PerynaruBubie KOMMYHUKAaTUBH| J1€MOHCTpalui U Tata
ypoOKa TEPMUHBI U BHUJIOB JE€SATEIbHOCTH YV pie YV /| 1ab0paTOPHBIX
TIOHATHUSA OIIBITOB

B HOHHOM
OBP

BUIE U




3 |[Kontpons [KonTtposbHas |Ypok Y cTaHaBIMBaIOT Oco3HaroT YMeror

1 |mas padora Ne 2 1o [KOHTPOJIS, [IpoBonsT [IPUYMHHOCIIEACTBEHHBIEKAYECTBO U [IPEIICTaBIIATh
paGora Ne [Teme: olenky 1 [PedICKCHIO cBsizu. CTposiT YPOBEHb KOHKPETHOE

2 o teme: | «Heoprannuec [KOPPEKIH C06CTBeHHI’£X JIOTMYECKUe LU YCBOEHHMSL. coJiepKaHue U
Kie BemecTpay [l 3HaHui  lOCTIDKCHAH Bu paccyXaeHHi OneHuBaloT  [cOO0OIIATH €ro B
[1O3HaHIH CBOMCTB TOCTUTHYTBHIA  [THCBMEHHOM U

OCHOBHBIX KJIACCOB pe3yIIbTaT YCTHOI hopme
HEOPraHUYECKMX

BEILECTB U
XUMHYECKUX
peaKuuid.
AHAJIN3UPYIOT
pe3yabTaThl
KOHTPOJIBHOU
paboThHI U
BBICTPAMBAIOT ITYTH
TOCTHIKECHUS
YKEJIAeMOTr'0 YPOBHS
YCIEIIHOCTH

«Heopran
NYEeCKUe
BEIIIECTBA |

Pednexcusnas ¢aza

Hrorosoe MOBTOPCHUEC, JICMOHCTpALIUA INIHBIX JOCTHXKEHHUI yqamuxces 3q

JIM9YHOCTHBIC PE3YIBbTATEI OCBOCHUS TEMBI: MOTUBAIHA O6pa3OBaTeHLHOﬁ ACATCIIBHOCTH ITKOJBbHUKOB HAa OCHOBEC JIMYHOCTHO-OPUCHTUPOBAHHOI'O
MoaxoJa, TOTOBHOCTB K BI)I60py JKU3HCHHOI'O ITYTH B COOTBETCTBUU C COOCTBEHHBIMHU HHTEPCCaAaMU U BO3MOKHOCTAMMU,

OcHoOBHOE 06
OpYJIOBAHUE IJISI
Tema CoJepIKaHue, Xapakrepuctuka |([lo3naBatensHbie| PerynstuBHbie| KoMMyHUKaTHBH Py 021
Ne Tun ypoka Y i JIEMOHCTpALUHU U JlaTa
|  ypoka TEPMHHBI ¥ BHJIOB JICSITEILHOCTH YV YV bie YV /|
OHSITHS 71a00PaTOPHBIX OMBITOB

B IICHHOCTHO-OPUEHTALMOHHOM c(epe- UyBCTBO TOPAOCTH 32 POCCUMCKYIO0 XUMHUUECKYIO HayKy, T'YMaHHU3M, OTHOLIEHUE K TPYY,
eJICyCTPEMIIEHHOCTD; B TPYI0BOH c(hepe- TOTOBHOCTh K OCO3HAHHOMY BBIOOpY AajibHelIel 00pa3oBaTesibHON U MPo(eCcCHOHANBHOM TPaeKTOpUH; B
MO03HABATENbHOM (KOTHUTUBHOM, MHTEIJUIEKTYalIbHOMN) cepe- yMEeHHe yIpaBIATh CBOEH MO3HABATENbHON JAEATEIbHOCTHIO




3 [Ipakrtuue ([IpaBuna Ypok 3HAIOT OCHOBHbBIE BeIpaxaror [Ipensocxuma |Yuarcs [TpakTnyeckas pabora Ne
2 |ckas TEXHUKHN uccnenona |npaBwia Th. 3Hal0T  |cMbich 0T PE3yIbTaT U [apryMEHTUPOBA || «[lomyueHue,
paborta No |6e3omacHocTH [HHSA U OCHOBHBIC CIIOCOOBI  |cuTyanuu YPOBCHB Th CBOIO TOYKY  |coOupaHue U
1 npu pe(l)ﬂeKCI/I IIOJIYUCHU, pa3TUIHBIMU YCBOCHUA 3pC€HUs, CIIOPUTH pacrio3HaBaHUE Tra30B»
«[lonyuen |Bpmonnenun ¥ coOupaHus u cpecTBaMHu (kakoii Oyzmer |1 OTCTamBaTh (yueOHUK).
o 9
v, JTAHHO PAaCTIO3HABAHUSA Ia30B |(hycypky, pe3yabTar?) CBOIO TO3ULIUIO | DeKTPOHHOE
coGHMpanH e[paGoTsL. (BOIOPOI, KHCIIOPOI, CHMBOJIBI, HEBPAXKICOHBIM  [MpHIOKEeHUE K
N CLOcOBLL aMMHaK, ) CXEMBI, 3HAKH) TSt OTIIIOHEHTOB |yyeGHUKY
YTJIEKHUCIIBIN) B obpazom
pacrio3Han [[TOJYyYCHHS U
nmabopaTopum.
aHue coOupaHus
Cobwupatot mpudbop
ra3zoB»
ra3oB B JUIS [TOJIy4EHUS I'a30B
nabopaTopHH. B MaGopaTopun
Pacnio3naBanu
€ BOJIOpOAa,
YTJIEKHCIIOTO
rasa,
KHCJIOPO/a,
aMMHaKa.
[lenonumepusa
st
[OJINMEPOB
OcHoBHOE 06
OpYyJlOBaHUE IS
Tema COZCpKaHKC, Xapakrepuctuka [[lozHaBarensHble| Perynarusable KoMMyHHKaTHBH Py o
Ne Tun ypoka neMoHcTpaumii 1 [Jlata
ypoOKa TEPMUHBI U BHUJIOB J€SITEIbHOCTHU YV YV ple YY]I
71a00paTOPHBIX OIBITOB
MTOHSTHS
3 [[Ipaktuue [[IpaBuia Ypok 3HAIOT OCHOBHBIE Brioupatot Bug |[Ipensocxuma [[IposiBasitor [IpakTuueckas pabora
334ckas TEXHUKHU uccinenosa [npasuia Th. rpadudeckoi I0T BpEMEHHBIE [TOTOBHOCTbH K Ne 2 «Pewenne
pabota No [6€30MacCHOCTH  |[HUS U OcBauBaroT MOJIENIH, XapaKTepUCTH (0OCYKIECHUIO PKCIIEPUMEHTAIIBHBIX
2 pu pediiekcu  [KadecTBEHHbIE a71cKBaTHOM KU [pa3HBIX TOUEK  [3a/1a4 Ha
«PelieHne [BBIMOIHEHMH (U peakuuu Ha BbI/ICJICHHBIM OCTHMXKEHUSI  [3PEHHUA U UICHTU(DHUKALHIO




DKCIIEPUM  |TAHHOU XJIOPHUJIBI, CYIb(aThI,
CHTAJIbHBI pa6OTI>I. al€TaT-uOH U MOH

X 3aJa4 Ha KauecTBeHHBIC AMMOHUS.

UICHTUDH [peaKuu OnpenenstoT 1o
KalUIO XapaKTEepHbIM
OpraHuyec CBOMCTBaM O€JIKH,
KUX 1 [III0KO3Y, TIIUIEPUH
HEOpraHu

YECKUX

BEIIIECTB

CMBICJIOBBIM
e TUHULIAM.

CTpyKTYpUpPYIOT
3HAHUS

pe3yibTara
(xorga Oynmer
pe3ynbrat?)

BBIPAOOTKE
o0riei

(TpyIIoBoii)
MO3ULUU

OpPraHUYeCKUX U
HEOPraHMYECKUX
BEIIECTBY (YUCOHHK).
DIIEKTPOHHOE
[PUIOKEHUE K
y4eOHUKY
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