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IlosicHUTEIbLHAA 3aIMCKA

B 2017-2018 yueonoMm rogy B MOY «COHI Nel r. bainabanoBo» peanusyerca @enepanbHblil KOMIIOHEHT IOCY1apCTBEHHBIX
oOpazoBarenbHbIX cTaHIapTOB cpeaHero odiero oopazosanus (OPK I'OC) B 10-11 kmaccax.
®denepanbHblil 3ak0H 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit deneparumy ycraHaBiIuBaeT TPEOOBAHUS

K 00pa3oBaTeNIbHBIM IMpOTpamMMmamM, CTaHAapTaM, periiaMEHTHUPYET MpaBa M OTBETCTBEHHOCTh YYAaCTHHUKOB 00pPa30BaTEIbHBIX
oTHouieHu. TpeOoBaHue K MNPOGECCHOHATBHON KOMIETEHTHOCTH OTPAKEHO B KBAIM(PUKAIMOHHBIX XapaKTEPUCTHKAX
NoJbKHOCTeW paboTHHKOB oOpaszoBanusa (IIpukaz Munsnpascoupassutus Poccuiickoin @eaepamnu ot 26.08.2010 No761H) u
npodeccruonaibHOM ctanaapte neaarora (IIpuka3z Muntpyna Poccuu ot 18.10.2013 Ne 544n).

®enepajbHbIii yPOBEHD
1) ®enepanbubiii 3akoH oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanumny (¢ U3M., BHECEHHBIMU

®enepanbHbiMu 3akoHaMu 0T 04.06.2014 Ne 145-D3, ot 06.04.2015 Ne 68-D3)

2) Ilpukaz MunucrtepctBa oOpa3zoBanus U Hayku Poccuiickoin ®@enepamnu ot 31.03.2014 No253 «O06 yTBepkaeHUH
denepanbHOTO TMEpPEYHs YYCOHHKOB, PEKOMEHIYEMBIX K HCIOJIB30BAHUIO TPU peaTN3alldd HMMEIONUX TOCYy/IapCTBEHHYIO
aKKpeIUTaIluio 00pa3oBaTebHBIX IPOrPaMM HAYaJIBHOTO OOIIEro, OCHOBHOTO O0IIEro, CpelHero o0miero oopaszoBanus» (B pel.
[TpukazoB Munoopuayku Poccuu ot 08.06.2015 No 576, ot 28.12.2015 Ne 1529, o1 26.01.2016 Ne 38)

3) Ilpuka3z Muntpyna Poccuu ot 18.10.2013Ne 544n (c usm. ot 25.12.2014) «O6 ytBepxkaeHUU MPodheCCUOHATBHOTO
crangaprta «llegaror (megarornyeckas AesTEILHOCTD B cepe AOIIKOJIBHOT0, HAYaJIbHOTO 00IIer0, OCHOBHOTO OOIIEro, CPEeTHEro
o01iero oOpazoBaHusi) (BOCIIUTATEIb, YUUTENh)»

4) Enueblii KBaTU(PUKAIIMOHHBIA CIIPABOYHMK JOJDKHOCTEH PYKOBOIAUTENICH, CIICIIMATHNCTOB U CIYXKAIUX, YTBEP KACHHBII
puKa3oM MUHHUCTEPCTBA 3PaBOOXPAHEHUS U coluanbHOro pa3Butus PO ot 26.08.2010 Ne761H (paznen «KBanudukarmonabie
XapaKTEPUCTUKU JTOJDKHOCTEH pabOTHUKOB 00pa30BaHU

5) Ilpukaz MunuctepcTBa obpazoBanust u Hayku Poccuiickoit @enepanuu ot 30.08.2013 Ne 1015 (B pen. ot 28.05.2014)
«O6 yrBepxkaenuun llopsiaka opraHuzand W OCYIIECTBICHUS 0Opa3oBaTEIbHOM  JIESITEIBHOCTH IO  OCHOBHBIM
00111€00pa30BaTeNIbHBIM MPOrpaMMaM - 00pa3oBaTEIbLHBIM ITpOrpaMMaM HadyaJbHOTO OOIIEro, OCHOBHOI'O OOIIEro M CPEIHEro
o0111ero oOpa3oBaHUs»



6) [locranoBnenue ['maBHOTO rocy1apcTBEHHOTO caHuTapHoro Bpaua Poccutickoit @eneparuu ot 29.12.2010 Ne 189 (B pen.
or 25.12.2013) «O6 ytBepxaenun CaunlluH 2.4.2.2821-10 «CaHuTapHO-3MIUIEMUOIOTHYECKUE TPeOOBaHMUS K YCJIOBHUSIM U
opraHuzanuu o0y4eHus B 00111e00pa3oBaTeNbHBIX yUpexkaeHussx» (3apeructpupoBano B Muntocte Poccuu 03.03.2011 Ne 19993),
(B pen. M3menenuit Ne 1, ytB. [locranoBnenueM ['maBHOro rocy1apcTBEHHOTO CaHUTapHOTO Bpadya Poccuiickoit deaepaiuu oT
29.06.2011 Ne 85, Usmenenuid Ne 2. ytB. [locTaHOBiIeHMEM [J1aBHOTrO rocyIapCTBEHHOIO CaHUTapHOro Bpada Poccuiickoi
®epnepanuu ot 25.12.2013 Ne 72, 3menennit Ne 3, ytB. [locTanoBneHrneM [ TaBHOroO rocy1apCTBEHHOTO CAaHUTApHOTO Bpaya PO
ot 24.11.2015 Ne 81)

7) [loctanoBnenue ['maBHOrO rocygapcTBeHHOro caHuTapHoro Bpayda Poccuiickoit @enepammu ot 10.07.2015 Ne 26 «O6
yrBepkennn CanlluH 2.4.2.3286-15 «CanuTapHO-3MUAEMUOIOTHYECKIE TPEOOBAHMS K YCIOBUSIM U OpraHU3allud OOY4YEeHHS U
BOCIIUTAHUS B OpPraHU3AlMIX, OCYIIECTBISIONIUX OO0pa30oBaTEIbHYIO JESITEIBHOCTh 10 aJalTUPOBAHHBIM OCHOBHBIM
0011e00pa3oBaTeNbHBIM IPOrpaMMam Jjisi 00y4arouuxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 370POBBSD)

8) Ilpuka3z MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit deneparuu ot 14.12.2009 Ne729 (B pea. ot 16.01.2012) «O6
YTBEPKICHUH TIEPEUHs OpraHU3alrid, OCYIIECTBISIOMMX U3AaHNe YY€OHBIX MOCOOHI, KOTOPBIE AOMYCKAIOTCS K UCIOJIb30BAHUIO
B 00pa30oBaTeIbHOM MPOLIECCE B UMEIOUIMX TOCYIapCTBEHHYIO aKKPEIUTALMIO U PEAIM3yIOIIMX 00pa3oBaTeIbHbIE MPOrPAMMBbI
oO1ero o0pazoBanusi 00pa30BATEIBHBIX YUPEKICHUSIX)

s peammzaimmn @K I'OC:

1) Tlpukaz MwunuctepctBa obpazoBanus u Hayku Poccuiickoit ®@enepanuu ot 05.03.2004 Nel089 «OO6 yTBepxkaeHHUH
denepabHOr0 KOMIIOHEHTA rOCYAapCTBEHHOTO 00pa30BaTeIbHOrO CTaHAApTa HaualbHOTO 00IEro, OCHOBHOTO OOILEro
1 cpeaHero (IoHoro) o0Iero oopa3oBaHus»

2) Ilpuka3z MunucrepctBa obpasoBanuss U Hayku Poccuiickoit ®@enepanmu ot 07.07.2005 Ne03-126 «O mpuMepHBIX
nporpamMmax o y4yeOHbIM npeameTram (eaepabHOro 6a3uCHOro yueOHOTo IIaHay

3) Ilpukaz Muno6puayku Poccum Nel400 ot 26.12.2013 «OO0 ytBepxaeHuun Ilopsinka mpoBeaeHHs] TOCYAapCTBEHHOMN
UTOTOBOM aTTeCcTalMK 10 00pa30BaTENbHBIM IIPOrpPaMMaM CPEIHEr0 00IEro 00pa3oBaHMs»



4) Tlpuka3z MunucrepctBa oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 03.03.2009 Ne70 (B pen. ot 19.12.2011) «O6
yTBepxaeHnu [lopsika npoBeAeHUsI TOCYIapCTBEHHOTO BBIITYCKHOTO AK3aMEHa
PernonajbHbIH YPOBEHb

1) 3akon Kamysxkckoit obnactu «O0 o6pazoBanuu B Kamyskckoit oomactu» ot 19.09.2013 Ne 895 (B pea. ot 27.11.2015Ne 15-
03);
2) Ilpuka3 muHHCTEpCcTBa 0Opa3zoBanus v Hayku Kamyxckoit oomactu ot 15.12.2014 Ne 2392 «O6 yrBepxaenuu [lonoxeHus
0 MOHUTOPUHTE Ka4eCTBa MOJTOTOBKU oOyuaroniuxcs 4-11 kiaccoB o01ieodpazoBaTenbHbIx opranuzanuid Kamyxckoit o0mactuy.
IlepeyeHb MeTOAMYECKHUX MATEPHAJIOB (pe1epaibHOIO0 M PErMOHAIBHOIO YPOBHEH
1) OcHoBHas oOpa3zoBaTenbHas nporpamma cpeganero oomero oopazoanusi MOY «COILI Nel r.banabanoBoy;
2) Ilporpammsl o yueOHbIM npeameram. Xumus. 10-11 kmace. — M.: [Ipocsemenue, 2017;
3) IIporpammel o xumuu aig 10-11 knaccy o yueonuky O. C. 'abpuenss. - M.: Ipoda, 2017;
PernonanbHblil ypoOBeHb
1) Ilucemo munucrepcTBa 0o6pazoBanus u Hayku Kamyxkckoit o6mactu ot 20.05.2016 Ne 09-021/1454-16 «Metoauueckue
PEKOMEHIAIMH 110 pa3paboTKe pabounx MporpaMm y4eOHBIX KYpPCOB, IPEIMETOB, TUCITUTUINH (MOTyJIei ) B 00111e00pa30BaTeIbHbBIX
opranuzanusx Kamyxckoit oonacti» (B pazaene «Meronuueckue pekoMeHnaanum» http://kgiro.kalugaedu.ru);
2) ITucbmo MuHMCcTEpCTBA 00pa3oBanus u Hayku Kamyxkckoit odmactu ot 18.01.2016 Ne 07-021/133-16 «O pekomeHaanusax
[0 OpraHu3alld CAaMOIOATOTOBKH OOYy4YalOIIMXCA MpPU OCYIIECTBICHUH OO0pa30BaTEIbHOU NEATEIbHOCTH IO OCHOBHBIM
0011e00pa3oBaTeNbHBIM POrPaMMaM)
JIOKyMEHTBI, perjiaMeHTHPYIIHe BONPOChl o0ecneYeHHsl TOCYJIAPCTBEHHOr0 KOHTPOJsi HaJa 000poToM
HAPKOTHYECKHX CPECTB, ICHXOTPOMHBIX BellleCTB U UX MPEKYPCOPOB:

1. ®enepanbublii 3akoH OT 08 stHBaps 1998r. No3-D3 «O HapKOTUYECKUX CPEICTBAX U MCUXOTPOIHBIX BEIIECTBAX)»

2. IlpaBuna BeneHUs W XpaHEHUs CIHEIUATBHBIX KYPHAJIOB PETHCTPAIlU OTEpPallnii, CBI3aHHBIX C 00OPOTOM HAPKOTUYECKUX
CPEICTB, ICUXOTPOIHBIX BEIIECTB U UX MPEKYypCcOpoB, yTBepxkaeHHbIe [locTanoBneHneM [IpaButensctBa PO ot 4 HOs10pst 2006 T.
No 644



3. [lpaBuna npenocTaBiaeHUs OPUAMUESCKUMU JIMIIAMHA OTYETOB O JIEATEILHOCTH, CBSI3aHHON ¢ 000POTOM HAPKOTHUECKUX CPE/ICTB
U TICUXOTPOITHBIX BEIIECTB, yTBepkaeHHbIe [locTanoBeHHeM [IpaBuTennbctBa PO ot 4 HOs0ps 2006 1. Ne 644
4. Crnucok mpekypcopoB, 000poT KoTopbiXx B Poccuiickoit denepaiii OrpaHiueH U B OTHOIIEHUU KOTOPBIX YCTaHABIIMBAIOTCS

MEpBbI KOHTPOJII B COOTBETCTBHM C 3aKOHOJATENBCTBOM Poccuiickorn Denepany U MEXIyHApOAHBIMU JOorOoBOpamu Poccuiickon
®enepanuu (moctanoBieHus npaButenabcTBa PO ot 08.07.2006 Ne421; ot 04.07.2007 No427).
Cpoxu peanusanuu nporpammal: 2 roga (10-11 knacc)

PabGouas nporpamma paspadoraHa Ha ocHoBe [IpuMepHol paboueil mporpaMMbl 10 XMMUU B COOTBETCTBUU C TPEOOBAHUSIMU K

pe3yiibTataM CpCIHCTO 06HICF (¢} 06p&30BaHI/IH, npcacCcTaBJICHHBIMAU B q)ellepaJIBHOM rocyagapCTBCHHOM O6pa3OBaT€JII)HOM
CTaHOapTC, U OPUCHTUPOBAHA HA UCIIOJIb30BAHUC y‘-I€6HO-M€TOI[I/ILIeCKOI‘O KOMIIJICKTA.

1.

[Ma6puensn O. C. Xumus. 10 kinacc. ba3oBbiil ypoBeHb: yueb. aiisi 001ieo0pa3oBat. YUpexkJAeHUN ¢ MPUil. Ha SJIEKTPOH.
Hocutene / O. C. I'abpuensu. — M.: Jlpoda, 2016.

lNabpuensa O. C. Xumus. 10 knace: pabouas terpaap k yueOHuky O. C. I'abpuensna «Xumus. 10 knacc. ba3oBbrit
ypoBeHnby / O. C. I'abpuensH, A.B. SAuykosa - M.: [Ipoda, 2017.

lNa6puensa O. C. Xumuda. 10 knacc. [IpodunbHblil ypoBeHb: y4yebd. s 001ieoOpa3oBaT. yUpeKJICHUM ¢ Mpuil. Ha
anekTpoH. Hocutene / O. C. 'abpuensn, ®.H. Mackaes, C. FO. [Tonomapes, B. U. Tepenun. — M.: Ipoda, 2016.
[Ma6puensu O. C. Opranuueckasi XMMHS B TeCTax, 3aja4dax, ynpaxHeHusx. 10 kmacc: yue6. mocobue / O. C. ['abpuensH,
N. T. Octpoymos, E. E. Octpoymosa. - M.: [Ipoda, 2017.

. Xumus. 10 kmacc: KOHTPOJIbHBIE U TTpoBepodHbIe padoThl Kk yueOHuky O. C. 'abpuensna «Xumus. 10 knacc. bazobrit

ypoBeHby / O. C. I'abpuensu [u ap.]. — M.: Ipoda, 2017.

. Xumus. 10 kmacc: KOHTpOJbHBIE W TpoBepouHble paboThl K yueOHuky O. C. TI'aOpuensna «Xumus. 10 kmacc.

[Tpodunbuslii ypoBenby / O. C. I'abpuensu [u ap.]. — M.: Ipoda, 2017.

. I'abpuensu O. C. Xumus. 11 knacc. ba3oBsiit ypoBeHb: yueb. Ay o0mieo0pa3oBar. yUpeKIeHUN ¢ IPHUIL. Ha DJIEKTPOH.

Hocurene / O. C. I'abpuensa. — M.: Jlpoda, 2016.

. T'abpuensu O. C. Xumus. 11 knacc. [IpodgunbHbiil ypoBeHb: yueb. 11t 001meoopaszosat. yupexaeanit / O. C. 'abpuenss.

— M.: llpoda, 2016.



9. T'abpuensu O. C. Xumusd. 11 knacc: pabouas terpans k yueouuky O. C. I'abpuensina «Xumus. 11 kmacc. bazoBbiit
ypoBenby / O. C. I'abpuensn. A. B. Amykosa. - M.: Ipoda, 2017.

10. I'abpuensu O. C. Obmas xumMus B TeCTax, 3agavyax, yrnpaxHeHusx. 11 knacc: yuaed. mocooue/ O. C. I'abpuensu, U. T
Octpoymos, A. I'. Benenckas. - M.: [lpoda, 2017.

11. T'abpuensu O. C. Xumus. 11 kimacc: Terpaas a1 1a00paTOPHBIX ONBITOB U MpakTuyeckux padot / O. C. 'abpuernsn, A.
B. Kynmoga. - M.: [Ipoda, 2017.

12. T'abpuensu O. C. Xumus. 11 knace: metonuueckoe nocodue / O. C. I'abpuensn, A. B. Kynuosa. - M.: [Ipoda, 2016.

13. l'abpuensn O. C. Xumus. 11 knacc: HacronbHas kaura i yaurens / O. C. IN'abpuenss, H. I1. Bocko6oitaukoBa, A. B.
Smykosa. - M.: JIpoda, 2016.

14. T'abpuensin O. C. Xumus. 11 kacc: KoHTposibHBIE U TTpoBepouHbie padoThl / O. C. 'abpuensH [u ap.]. M.: Ipoda, 2017.

15. l'abpuensn O. C. Xumus. 11 knacc: xumuyeckuid skcnepumenTt B mmkoisie / O. C. T'abpuensn, H. H. Pynos, B.I.
TonkyHoB. - M.: JIpoda, 2016.

16. I'abpuensu O. C. Xumus. 11 kinace: anexktpoH. Mmynbremu. npui. / M.: Ipoda, 2017.

[enu n 3amaun U3yYEeHHUS] XMMHAH B IIIKOJIC HA CTYIIGHH CPEIHETO OO0Iero o0pa3oBaHus (HOPMYIUPYIOTCS B BHIE COBOKYITHOCTH
MIPUOPUTETHBIX JIsI OOIIECTBA IIEHHOCTHBIX OPUEHTAIIN W Ka4eCTB JIMYHOCTH, MPOSBIISIONINXCS KaK B ydeOHOM TIpoliecce, Tak U
B IMMPOKOM COIMAJILHOM KOHTEKCTe. [ J1aBHas I1eib W3YYCHHS XMMHH — OOpa30BaHME, Pa3BUTHE M BOCIHUTAHHUE JIMYHOCTH
IIKOJIbHUKA, CIIOCOOHOTO K CaMOUCHTU(HUKAIIMN U ONIPEICTICHUIO0 CBOMX IIEHHOCTHBIX MPUOPUTETOB. OCOOCHHOCTH COMEPIKAHUS
oOy4eHHs] XMMHUU B CpelHed oOImiei miKose oO0yCIIOBIEHBI CHENMU(GUKON XUMHHM KaK HAyKd MU TIOCTABICHHBIMHU 3a/1auyaMHu.
OCHOBHBIMH TIpOOJIEMaMU XUMHUU SBJISIFOTCS: U3yUYEHUE COCTAaBa M CTPOEHUS BEIIECTB, 3aBUCUMOCTH MX CBOMCTB OT CTPOCHUS,
MOJTyYCHHE BEIECTB C 33JIaHHBIMU CBOMCTBaMU, UCCIIEIOBAHNE 3aKOHOMEPHOCTEH XUMHUECKUX PEAKITUH 1 IMyTeH yIIpaBiICHUS MU
B IIEJISAX MOJTYyYEHUS HEOOXOMMBIX YEJIOBEKY BEIIECTB, MAaTEPHAIIOB, SHEPTHH.

3HAYHUTEIIFHOE MECTO B COJCP)KaHUU Kypca OTBOAUTCS XUMUYECKOMY dKcriepuMeHTy. OH 103BOISIET CHOPMHUPOBATH Y YUAITUXCS
crienaabHbIC TIPEIMETHBIE YMEHUS paboTaTh ¢ XUMHUYCCKHMMU BEIIIECTBAMH, BBITIOJHATH IPOCTHIC XUMUYCCKHE OIBITBI, HAYYUTh
ux 0€30MMaCHOMY M DKOJIOTHYECKH TPaMOTHOMY OOpAaICHHIO C BEIIECTBAaMHU B OBITY M Ha MPOM3BOACTBE. [IpakTHdeckue paboThI



CTPYIIITUPOBAHBI B OJIOKH — XUMHUUYECKHE MPAKTUKYMBI, KOTOPBIE CIIY’KAT HE TOJBKO CPEJACTBOM 3aKpeIlJICHUs] YMEHUN U HABBIKOB,
HO M KOHTPOJISI Ka4ecTBa UX CPOpMHUPOBAHHOCTH.
O01masg XapakTepucTHKAa VIEOHOT0 MpeIMeTa

OcobOeHHoCTH coziep kaHusi OOYUYEeHHsI XUMUU B CPEAHEH 1IKOsIe 00YCIOBICHBI CIIEU(DPUKON XMMUU KaK HayKHU U TOCTaBICHHBIMU
3anayaMy. OCHOBHBIMU TMPOOJIEMaMU XUMUU SIBIISIIOTCS: M3yUYEHHE COCTaBa M CTPOEHUS BEIIECTB, 3aBUCUMOCTU MX CBOWCTB OT
CTPOEHMS, MOJTYYECHHE BEIIECTB C 3aJJaHHBIMU CBOMCTBAMHM, HCCJIEOBAHUE 3aKOHOMEPHOCTEW XHUMHUYECKHUX PEaKIUW U MyTeu
yIPaBJICHUS] UMH B IIEJISIX MTOJIYYSHUST HEOOXOIUMBIX YEJIOBEKY BEIIECTB, MATEPUATIOB, DHEPTHUH.
[TosToMy B paboueli nporpamMme 1o XMMHUU HaIIM OTPa’KEHUE OCHOBHBIEC COJIEPKATEIbHbIC JTUHUU:
v’ «BEIIECTBO» - 3HAHUE O COCTABE M CTPOEHMH BEILECTB, MX CBOMCTBAX U OHOJIOTHYECKOM 3HAUCHHH;
v «XUMHYECKas Peakis» - 3HaHWE O IPEBPAIIECHUH OJHUX BELIECTB B IPYTUE, YCIOBUAX IPOTEKAHMS TAKUX IPEBPAIICHHIA 1
croco0ax ynpaBJIeHUs pEaKIUSIMU;
v IpUMEHEHHE BEIIECTB» - 3HAHWE M ONBIT 0€30I1aCHOr0 OOpalleHHs ¢ BEIIECTBaMM, MaTepualaMd U IIPOIECCaMH,
HE0OXOIUMBIMU B OBITY ¥ Ha MPOU3BOJICTBE;
v’ «A3bIK XUMHUY - OTIEPUPOBAHUE CUCTEMOM BaXKHENIIIMX XUMUIECKUX TIOHATHH, 3HAHHE XUMUIECKOU HOMEHKIIATYPBI, & TAKIKE
BJIQJICHUE XUMHUYECKON CUMBOJIUKON (XUMHUUECKUMU (GOPMYJIAMHU U YPABHEHUSIMM ).

Onucanue mecra vyaeoHoro npeamera XuMusa B yaeonoMm miage MOY «COII Nel r.banadaHoBo»

[IpeameT «XumMusi» U3ydaeTcs Ha CTYIIEHU CPEAHETo o0IIero oopa3oBaHus B KauecTBe o0s3aTenbHoro nmpeamera B 10-11 kmaccax
2 gyaca B HeJer0, B 00meM oobeme 138 yacos.

B mponecce ocBoeHus mporpaMMbsl Kypca XMMHM Ul CPEAHEN IIKOJbl yYalllMecsl OBJIAJIEBAIOT YMEHUAMHU CTaBUTH BOIIPOCHI,
Ha0JI0/1aTh, O0BSACHSATH, KJIACCU(PHUIIMPOBATH, CPABHUBATD, IPOBOIUTH SIKCIIEPUMEHTHI U MHTEPIIPETUPOBATH BHIBO/IbI HA X OCHOBE,
OTIpEENATh MCTOYHUKM XUMHUYECKOW HH(pOpMaIMH, MOJydyaTh M aHaJIM3UPOBaTh €€, a TaKKe TOTOBUTh Ha 3TOM OCHOBE
COOCTBEHHBIN MH(OPMALMOHHBIN MPOAYKT, IPE3EHTOBAThH €r0 U BECTU JUCKYCCHIO.



1. Conep:kaHue Y4e0HOI0 NpeaMeTa «XUuMHs»
Oprannueckas xumus (10 kiaacc)

[lepBoHauanbHbIE IpEICTaBICHNS 00 OpraHUYECKUX BellecTBax. IlepBoHavyaibHble CBEEHHS O CTPOCHUH OPTaHUYECKUX BEIIECTB.
VYrneBonopoasl: METaH, 3TaH, ATHiIeH. CIUPThI (METAaHOJI, TAHOJ, TIULEPHUH) U KapOOHOBBIE KUCIOTHI (YKCYCHAas, CTEapUHOBAs)
KaK IIPEICTABUTENIN KUCIOPOACOAEP/KAUX OPraHMYECKUX COCIMHEHUN. DBHOJIOrMuecKkn BaKHBIE BEIECTBA: JKHUPBI, YIJIEBOJBI,
oenku. [IpencraBienus o noauMepax Ha IpUMepe MOIUITUIICHA.
DKcrnepuMeHTallbHble OCHOBBI XuMuu. [IpaBuia paboThl B 1mIK0JIbHON nabopaTopuu. JlabopaTopHas mocyaa u 000pyAOBaHUE.
[IpaBuna Oe3omacHoctu. [IpoBeneHune XuMuyeckux peakinuii B pactBopax. HarpeBatenbHble ycTpoiicTBa. IlpoBenenue
XUMHAYECKUX DPEAKUMM Ipu HarpeBaHuu. Metonpl aHanm3a BemiecTB. KauecTBeHHBIE peakuuu Ha Beniecta. OmnpeneneHue
xapakrtepa cpenbl. Hnukaropsl. [lonydeHne razoo0pa3HbIX BELECTB.
XuMus 1 KU3Hb. YeIIOBEK B MUPE BELIECTB, MATEPUATIOB M XUMUYECKHAX PEaKIUi. XUMUSA U 310POBbE. JIeKapCTBEHHBIE PENapaThl;
po0JIEMBI, CBA3aHHBIE C UX MPUMEHEHHEM. XUMHUs U nuia. KagopuiHOCTE )KUPOB, OEIKOB U yrieBoA0B. KOHCepBaHTHI MUILIEBBIX
MPOJYKTOB (YKCYCHAsl KUCJIOTA).
[IpupoaHbie UCTOYHUKH YriaeBoAOpo10B. HedpTh u mpupoaHblil ra3, uX NpuMEeHEeHHE. XUMHUECKOE 3arps3HEHUE OKPYKAIOIIeH
cpensl U ero nocueactsus. [Ipodiempl 6€30MacHOTO UCIOJIb30BAHUS BEUIECTB U XUMUYECKUX PEaKIMi B MOBCEJHEBHOW KU3HHU.
TokcHuuHbIE, TOPIOYKE U B3PBIBOOIIACHBIE BEIIECTBA. bBITOBAst XUMUYECKasi TPAMOTHOCTb.

Beenenue

Mertoasl HayuHOro mo3HaHus. HabGmroneHue, mpeamnonoxkenue, runore3a. [lonck 3akoHOMepHOcTe. HaydHBIM 3KCIIEpUMEHT.
BriBoa.
HeMoHcTpanuu. BunmeopparMeHThl, cliaiiibl ¢ HW300paKEHUSIMH XUMHUYECKOW JabopaTopuu, MPOBEACHUS XUMHUYECKOTO
AKCIIEPUMEHTA.

Tema 1. Teopusi cTpoOeHUsI OPraHUYECKUX COCTUHECHUI

Teopust cTpoeHusi OpraHuYecKux coeauHeHui. Ilpenmer opraHnueckor XUMUHA. MecTO U 3HAYEHHE OPraHUYECKON XMMHUU B
CUCTEME €CTECTBEHHBIX HAayK. BaneHTHOCTh. XuMuueckoe cTpoeHHe. OCHOBHBIE IMOJO0KEHUS TEOPUU CTPOCHHUSI OPTaHUYECKUX
COEAMHEHNN. YTJIEPOIHBIN CKENET OPraHNnYECKON MOJIEKYJIbl. KpaTHOCTh XuMHUYeCKOU CBA3U. M30MEpHUsS U N30MEDBL.



Hemonctpanuu. [InaBnenue, oOyriivBaHUEe U FOPEHUE OPraHUYECKHUX BelIecTB. MoJenu MOJIEKYJl MPEACTaBUTENEH pa3InuHbIX
KJIACCOB OPraHUYECKUX COCIMHEHHUM.

Tema 2. erICBO)IOpOIH)I U UX IPUPOAHBIC HCTOYHHKHU

Aunkansbl. [IpupoaHslii ra3, ero cOCTaB M NPUMEHEHHE KaK MCTOYHUKA SHEPIMU M XMMHUUYECKOTO CBIpbs. I'oMosorndyecknii psajg
IIPENCIIBHBIX YIVIEBOJOPOJAOB. M30Mepuss U HOMEHKJIATypa ajJlkaHOB. MeTaH M 3TaH Kak IPEACTABUTENM ankaHOB. CBOICTBa,
rOpEHUe, peaKkluu 3aMEILIEHUs, NUPOIu3, AeruapupoBanue. llpumenenne. KpekuHr m uzomepusanus aakaHOB. AJIKUIIBHBIC
panukaibl. MexaHu3m cBOOOIHOPaIMKaIbHOIO FaJIOTEHUPOBAHUS aJTKAHOB.

AnkeHbl. DTWIEH KaK MpEACTaBUTENb alKeHOB. lloigyuyeHue STuieHa B MPOMBIIIJICHHOCTH (JIErHJIpUpOBAaHUE 3TaHA) U B
nabopatopun (merumaparauus d3taHosna). CoiicTBa (TOpeHHe, OpOMHpOBaHUE, TUApaTalys, MNOJIUMEPHU3ALUs, OKHUCICHHUE
pactBopoM KMnO,) n npumenenune stuneHa. I[lomustunen. [Iponunen. CrepeoperyisspHocTs noaumepa. OCHOBHbIE TOHSTHS
XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN. Peakiiny noauMepu3aluu.

Juensl. byTanveH W HM30MpEH KakK MPEACTABUTENM JAUEHOB. Peakiuu NPUCOENMHEHMS] C YYacTHEM COMPSIKEHHBIX IHEHOB
(OpomupoBaHue, TOTUMEPU3ALIMS, THAPOTaIOreHUpOBaHKe, THIprupoBaHue). HaTypanbHblll U cUHTeTHYECKUI Kayuyku. Pe3una.
ANKuHBL. ALIETUJIEH KaK IpeJCcTaBuTeNb alkuHOB. [lonmydyeHue aneruneHa KapOMIHBIM M METaHOBBIM criocobamu. Ilomyuenue
kapoOuna kanbius. CBoiicTBa (ropeHue, OpoMUpOBaHUE, TUAPATALIMS, TPUMEPU3ALKs) U IPUMEHEHHUE alleTUIICHA.

Apenbl. beH3oun kak npeacraButens apeHoB. COBpeMEHHbIE MPEJCTaBICHUS 0 cTpoeHuu OeH3ona. CBoiicTBa OeH30M1a (ropeHue,
HUTpOBaHUE, OPOMHUPOBAHKE) U €r0 IPUMEHEHHE.

Hedtp u cnocobwsl mepepadotku. CoctaB HedTu. [lepepaboTka HedTH: NeperoHka, KpekHHI. PUQOPMUHT HH3KOCOPTHBIX
HedrenpoaykToB. [ToHsiTHE 00 OKTAaHOBOM UYMCIIE.

HemoHcTpauuu. ['openue yrieBogopooB. OTHOIIEHHE YTJIEBOJOPOJIOB K PacTBOpaM IEpMaHraHaTa Kajius U OpOMHOHM BoJe.
Konnekius 06pa3noB HeQTH 1 HEPTETPOTYKTOB.

Jlabopatopusbie onbITh. 1.Ilomyuenne u CBOMCTBA alleTUIICHA.



Tema 3. Kuciiopoagocoaep:xaiue opraHn4ecKue coeAMHEHUs

CroupTtsl. MeTaHON U ATAHOJ KakK MPEACTABUTENN OJHOATOMHBIX cupTOB. CBOMCTBA 3TaHOJIa (TOPEHUE, OKUCIICHUE B albJerujl,
nerunpataius). [loayyenue (OposkeHHEM TIIFOKO3bI M THApATallield dTUIICHA) U MPUMEHEHUE ATaHOJa. DTUICHIJIUKOJb. [ Tuiepun
KaK €€ OJIMH MPEICTABUTEIb MHOTOATOMHBIX CIUPTOB. KauecTBeHHast peakiysi HA MHOTOATOMHbBIE CITUPTBHI.

®enoun. Ilonydyenune Qenona M3 kaMeHHOro yrisi. KamMeHHBI yrojab M €ro ucrnolsib3oBaHue. KokcoBaHHe KaMEHHOTO YT,
BOKHEUIIINE MPOAYKTHl KOKCOXMMHYECKOTO MPOU3BOJICTBA. B3anMHOe BIUsiHUE aTOMOB B MoJieKyJje (peHoma (B3auMoACCTBUE C
OpOMHOI1 BOJ10M M ruipokcuaoM Hatpus). [lonyuenue u npumenenue exona.

Anbnerunpl. GopManpaerus U aneTanbACTH]l Kak MpeAcTaBUTENN anbiaerufoB. Ilonsrtue o keronax. CoiicTBa (peakuuu
OKHCJICHUSI B KHUCJOTY U BOCCTAHOBJICHUSI B CIHPT, PEaKIUsl MOJUKOHJeHcauu (opMmanbiaeruga ¢ (enosnom). [lomyuenue
(OKHCJIEHHEeM CIUPTOB) M TMpUMEHeHue QopManpieruia u aneranpaeruga. DeHondopmanbaeruaHble IIaCTMACCHI.
TepMOmIacCTHYHOCTh U TEPMOPEAKTUBHOCTb.

KapOGoHoBbie KHCIOTHI. YKCyCHasi KHCJIOTa KakK MPEACTaBUTENb MPEAeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. CBOMCTBa
YKCYCHOM KHUCJIOTHI (B3aMMOJCHCTBHE C METaJJIlaMH, OKCHUIAMHU METAJUIOB, TUAPOKCHIAMH METAJJIOB M COJSIMHU; DPEaKIUs
stepudukanun). [[pumeHeHre ykCyCHOM KUCIIOTHI.

Cnoxusbie 3¢upsbl 1 kupbl. CioKHbIE YPUPHI KaK TPOYKTHl B3aUMOICUCTBUS KUCIOT CO CIIUPTaMH. 3HAUYCHHUE CIIOXKHBIX d(PUpPOB
B NPUPOJIE U KU3HU uenoBeka. OTIeNbHbIe MPEICTaBUTEIN KHUCIOT WHOTO CTPOCHHMS: OJEHMHOBAsl, JIMHOJIEBAs, JTMHOJICHOBAS,
aKpuiIoBasi, maBeseBasi, OeH3oiHas. JKupbl Kak CIOXXHBIE d(DUPBI TIHUIIEPUHA U KUPHBIX KapOOHOBBIX KUCIOT. PacTuTenbHbIC U
’KUBOTHBIC KHUPBI, UX COCTaB. [ uaposn3, uin oMbuIeHHE )XUpoB. Mbita. Cuarerndeckue moromue cpeactsa (CMC). [Ipumenenue
AKHUPOB. 3aMEHA KUPOB B TEXHUKE HEIMHUILEBBIM CHIPHEM.

VYrnesoawl. [lonsitue 00 yraeBomax. ['moko3a kak mpencTaBUTENb MOHOcaxapuaoB. [loHsTHe O IBOWCTBEHHOW GYHKIIUU
OPTraHUYECKOTO COCIWHEHHUS Ha MpUMEPE CBOWCTB, TVIFOKO3bI KaK ajibJIeTHJa U MHOTOATOMHOIO CIUPTa — aJibJACTHUIOCIIUPTA.
Bbpoxxenue roko3bl. 3HAUE€HHWE M MpPUMEHEHHE TIoK0o3bl. DpykTo3a Kak u3omep IOKo3bl. Caxapo3a Kak MpeacTaBUTEIb
nucaxapunoB. [IpousBoacTBo caxapa. Kpaxman u 1enitono3a Kak MpeACcTaBUTENb mojucaxapugoB. CpaBHEHUE UX CBOWMCTB U
OouoJsiorudeckas pojb. [I[puMeHeHue 3TuX Mojaucaxapuiaos.



HemoncTpanuu. OKHUCIIEHHE cipTa B anbAerul. KauecTBeHHbIE peakuuy Ha MHOroaToMmHsle cnupThl. Kosmexkuns «KameHHbli
yroyib». PacTBopuMOCTh (peHOJa B BOZE MpH OOBIYHOM TemIiepaType W Ipu HarpeBaHuu. KauecTBeHHBbIE peakiuu Ha (EHOJI.
Peakuus «cepeOpssHOro 3epKajia» ajabAEeTUA0B U ITIOK03bl. OKHCIEHUE allbJIETHI0B U IITFOKO3bI B KUCJIOTY € IOMOIIBIO THIPOKCH 1A
memu (IT). KauectBennas peaknust Ha kpaxmain. Komnmekmnust a¢upHbix Macen. Komtekius mmactMmace u u3aenuii n3 aux. Komnexius
MCKYCCTBEHHBIX BOJIOKOH U U3JIE€JIUI U3 HUX.

JIabopaTtopHbie onbIThl. 2. CBolicTBa 3THIIOBOrO cnupta. 3. CpoiicTBa riunepuna. 4. CpoiictBa (opmanbaeruga. 5. CoiicTea
YKCYCHOU KUCIOTHI. 6. CBOKCTBA )KUPOB. 7. CpaBHEHNE CBOMCTB PACTBOPOB MBUIA M CTUPAIBHOTO MOPOIIKA. 8. CBOWCTBA TITIOKO3bI
Y Kpaxmasna.

Tema 4. A3oTocoaepskaiiyue OpraHnyecKkre coeJNnHeHus

AMuHBl. MeTHIIaMUH Kak MpeJCTaBUTENb alu(aTUUECKUX aMMHOB M aHWIMH — Kak apomaThyeckux. OCHOBHOCTh aMHUHOB B
CPaBHEHHUU C OCHOBHBIMU CBOMCTBAaMHU aMMHUaka. AHWJIMH M €ro CBOMCTBA (B3aMMOJAEWUCTBUE C COJSIHOW KHCIOTOM U OpOMHOM
BO/I0M). B3auMHoe BiIMsHIE aTOMOB B MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUN Ha npumepe aHuiauHa. [lomyuenue anmnuna H. H.
3unuHa. [I[puMeHeHne aHuIMHa.

AMUHOKHCIIOTHL. [ IMIIMH ¥ ajJaHWH KAk MPEACTABUTENM MPUPOJHBIX aMUHOKUCIOT. CBOMCTBA aMHMHOKHUCIIOT KaK aM(OTEpHBIX
OpraHUYeCKUX COCAMHEHUH (B3aMMOJEUCTBHE CO LIEI0YaMu, KuciaoTaMu). OCOOEHHOCTH JUCCOLMAIIMM aMUHOKHCIIOT B BOJIHBIX
pacTBopax. bumnonspueie noHbl. OOpa3oBaHUe MOJUNENTHAOB. AMHUHOKAIPOHOBAsK KUCIOTAa KaK MPEACTaBUTENb CHHTETHUECKUX
aMUHOKHCIIOT. [IoHSTHE O CHHTETHYECKUX BOJIOKHAX Ha MpUMeEpe KanpoHa. AMUHOKHUCIIOTHI B IPUPOAE, UX OMOJIOTUYECKAs POJIb.
He3aMeHnMbIe aMUHOKHUCIIOTHI.

benku. benku kak nmomunentuasl. CTpykTypa 0enkoBbIX MoJiekya. CBoiicTBa OENKOB (TOpEeHHE, TUAPOIN3, IBETHBIC PEAKIIUHN).
buonoruyeckas poyib OEIKOB.

Hyxiiennoseie kucnotsl. HykiienHOBBIE KUCTOTHI Kak nmonuHykiaeoTuasl. Ctpoenne Hykieornna. PHK n JIHK B cpaBHeHnn, nx
pOJIb B XpaHEHUH U Mepeade HacaeACcTBeHHON nHpopmanuu. [ToHsATHE 0 TeHHON MH)XXEHEpUU U OMOTEXHOJIOTHH.

['eneTnueckas cBsI3b MEXKIY KJIaCCaMU OPTaHUYECKUX COeAMHEHNN. [IOHATHE O TEHETUUECKOM CBA3U U TEHETUYECKUX PALIAX.



JleMoHcTpanuu. B3amMojelicTBue amMMuaka W aHWJIMHA C COJISHOM KHUCJIOTOW. Peakius aHuiamHa ¢ OpOMHOM  BOJIOH.
JlokazaTeabCTBO HAMMYMSA (PYHKIIMOHAIBHBIX TPYMI B pacTBOpax aMHHOKUCIOT. PacTBopenue u ocaxacHue OenkoB. LlBeTHbIe
peakiuu OenkoB. ['opeHme nTUYbero mepa u ImepcTssHod HUTH. Mogens mosekynsl JIHK. Tlepexonpl: 3TaHOI-3THIICH-
ATUJICHTJIMKOIb-3TUIICHITMKOJIAT Meau(Il); aTaHOoI-3TaHaAIB-2TaHOBAsK KUCIOTA.
Jlabopartopusbie onbIThl. 9. CBOMCTBa OEJIKOB.
[TpakTuueckas padora Nel. Perenue skciepuMeHTaNbHBIX 33/1a4 10 UACHTU(DUKAIIUY OPTraHUYECKUX COSTUHECHMUI.

Tema 5. XumMud ¥ )KM3Hb

buonornyecku aktuBHbIe BellecTBa. DepMEHTHI Kak OMOJIOTHYECKHE KaTaau3aTopsl OenkoBoit npupoasl. [lonstue o pH cpemsi.
Oco00EHHOCTH CTPOEHUSI U CBOMCTB (CENEKTHUBHOCTh U 3(PPEKTUBHOCTH, 32aBUCUMOCTb JCUCTBUS OT Temmeparypbl U pH cpens
pacTBopa) (PEpMEHTOB MO CPABHEHHIO C HEOPraHMYECKHMMM KaranuzaTopaMu. Poib (epMEHTOB B JKHU3HENEATEIBHOCTH YKUBBIX
OpraHU3MOB U ITPOU3BOJCTBE.

Butamunsbl. Ilonarue o ButamuHax. Buasl BuTaMuHHOM HemoctaroyHocTH. Knaccudukanuss ButamuHoB. Butamun C kak
MPEACTABUTENb BOJOPACTBOPUMBIX BUTAMUHOB U BUTAMUH A KaK MPEICTaBUTENb )KUPOPACTBOPUMBIX BUTAMUHOB.

I'opmonbl. [loHsATHE O TOpMOHAX Kak OHMOJOTMYECKH AKTUBHBIX BEUIECTBAX, BBIMOJHSIOMIMX  SHIOKPUHHYIO PETYIISIIUIO
KU3ZHENIEATEIbHOCTH OpraHu3MoB. BakHelilline CBOMCTBA TOPMOHOB: BBICOKAs (pU3MOJIOTHUYECKasi aKTUBHOCTh, JUCTAHIIMOHHOE
neicTBre, ObICTpoe paspyuieHue B TKaHsAX. OTaenbHbIE MPEACTaBUTENM TOPMOHOB: MHCYJIMH M aapeHanuH. [Ipodumaktuka
caxapHoro quabera. [loHaTHE O CTEPOUAHBIX TOPMOHAX Ha MPUMEPE MOJIOBBIX TOPMOHOB.

JlexapcTBa. JlekapcTBeHHass XUMHs: OT STPOXMMHUM M (apMaoTepanuud 10 XUMHUTEepanuu. AHTHOMOTHKH U JUCOAKTEPHO3.
HapkoTtuueckue Bemecta. Hapkomanus, 6ops0a ¢ Hell u npoduiakTrka.

Tema 1. Ilepuoguueckuii 3aK0OH M CTPOEHHE aTOMA.
CrpoeHnue aroma.
AToM — cioxHas yactuua. OTKpbITHE JIEMEHTAPHBIX YaCTHIl M CTPOCHHUS aToMa. SApo aToma: MpOTOHBI U HEUTPOHBI. 30TOMBI.
N3otonbl BOJOpOaa. DNEKTPOHBIL. DJEKTpOHHAs 000J0YKa. DHEpreTHYeckuit ypoBeHb. OpOutanu: s-, p, d-opOutanu.



Pacnpenenenne 371€KTPOHOB MO SHEPIETHYECKUM YPOBHSIM W OpOUTANIAM. DJICKTPOHHBIE KOH(PUTYpallud aTOMOB XHMHUYECKUX
3J1EMEHTOB. BajieHTHBIE BO3MOKHOCTA ATOMOB XUMHYECKUX JJICMEHTOB.

ITeproanyeckuii 3aKOH U CTPOCHUE aTOMa.

CoBpeMeHHOE TIOHATHE XHMHUYeCcKoro »sjeMeHTa. CoBpeMeHHass QGOPMyIHpPOBKa TEPHOAUYECKOTO 3akoHa. [IpuuwmHa
MEPUOIUYHOCTH B W3MEHEHHUH CBOWCTB XUMHUYECKHX 3JeMEHTOB. OCOOCHHOCTH 3amOJHEHUS DSHEPTeTHUECKHX YPOBHEH B
AIEKTPOHHBIX 000JI0YKaX aTOMOB MEPEXOAHBIX AJIEMEHTOB. DJIEKTPOHHBIE CEMEUCTBA AIEMEHTOB: d- U f-371IeMEHTHI.

Otkpeitue [. 1. MenaeneeBbiM MEPUOIAYECKOrO 3aK0OHA.

[lepBble MOMBITKH KJIACCU(PUKAIUU XUMUYECKUX DJIEMEHTOB. BakHellne MOHATUS XMUMHUH: aTOM, OTHOCHUTENbHAs aTOMHas U
MoJsekyssipHas maccel. Otkpeitue [[. M. MenaeneeBbiM nepruoandeckoro 3akoHa. Ilepuoandeckuii 3akoH B popmynuposke . W.
Menpeneena.

[Tepnonnueckas cucrema /. 1. Menaeneena.

[Tepuonuueckas cuctema J[. 1. MenpaeneeBa kak rpaduueckoe 0TOOpaKeHHUE MEPUOIUYECKOr0 3aKOHA. PasznnuHble BapuaHThI
Ilepnonmueckoi cucremsl. [lepronpl u rpynmnsl. 3HaUueHUE EPUOANIECKOTO 3aKOHA U [lepronuecKkoil CUCTEMBI.
Hemonctpanuu. Paznuunbie popmel [lepuognueckoit cucremst 1. . Menaeneesa.

Tema 2. CTpoeHue BelecTna.
KoBanenTHas XxuMudeckas CBs3b.
[Tonsatre o koBajieHTHOHM cBsi3u. OOmIas saekTpoHHass mnapa. KpaTHOCTh KOBaJEHTHOM CBSI3U. OJIEKTPOOTPHUIATEIBHOCTD.
[lepexpbiBaHuE IEKTPOHHBIX OpOUTaseil, CUrMa- U Nu-cBsi3u. KoBaneHTHas moJispHas U KOBAJIEHTHAsI HEMOJSIpHAs XUMUYECKUE
cBsa3u. OOMEHHBI U JOHOPHO-AKIENTOPHBIM MEXaHU3Mbl OOpa30BaHUs KOBAJIEHTHOW CBA3M. BellecTBa MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUs. 3aKOH MOCTOSTHCTBA COCTaBa ISl BEIIECTB MOJIEKYJISIPHOIO CTPOCHHSI.
HNoHHas xumudeckast CBA3b.
Katnonel u aHnonbsl. MoHHas cBA3b U ee cBoWcTBa. MOHHAs CBsI3b Kak KpaHUM Clydall KOBAJIEHTHOW NOJISIPHOW CBS3H.
@opMybHas eMHMIA BellecTBa. OTHOCUTENBHOCTD JIE€JIEHUS XUMUYECKUX CBS3€M HA THIIBI.



Merannuyeckass XUMHUYECKAs CBA3b.

OO6mume ¢puznueckre CBONCTBA METAIIOB. 3aBUCUMOCTD 3JIEKTPONPOBOJHOCTH METAIIOB OT Temneparypbl. CruiaBel. UepHbie U
LBETHBIE CILIABBI.

BonoponHas xumudeckast CBA3b.

BonoponHas cBsA3b, KaKk OCOOBIA CIydail MEXMOJICKYJSIPHOTO B3aUMOJACHCTBHS. MexaHu3M ee oOpa3oBaHUsI U BIUSHUS Ha
CBOMCTBa BellecTB (Ha mpumepe BoAbl). Mcnonb3oBaHue BoJbI B ObITY U Ha MPOU3BOACTBE. BHYyTpUMOIEKyIIspHas BOJOPOAHAS
CBA3b U €€ OMOJIOTUYeCKas CBSI3b.

ArperaTHble COCTOSIHUS BEILIECTBA.

["a3b1. 3akoH ABorajapo st ra3oB. MoJIIpHBIN 00beM ra3000pa3HbIX BelecTB (IpH H. y.). XKuakocTu.

Tumb! KPUCTAITMYECKUX PELIETOK.

Kpucrammueckas pemerka. IOHHBIE, METAJUIMYECKUE, aTOMHBIE U MOJIEKYJISIPHBIE KPUCTAJUIMYECKHE PEIIECTKU. AJUIOTPOINMS.
AMoOp(QHBIE BEIIECTBA, UX OTIIMYUTEIbHBIE CBOMCTBA.

YucTele BemecTBa CMECH.

CMecHu U XuMUYeCKUe coeMHEeHMs. | oMOreHHble U reTeporeHHble cMecu. MaccoBasi 1 00beMHas J10JId KOMIIOHEHTOB B CMECH.
MaccoBas noins npumecei. Permenue 3a1a4 Ha MaccoByto 1oJ1t0 npumMeceit. Kimaccudukaiys BEeCTB M0 CTENEHN WX YUCTOTHI.
JlucniepcHbIE CUCTEMBL.

[Tonsitus mucnepcHoit cucrtemsl. JlucnepcHas daza u aucnepcHas cpena. Knaccudukarus aucriepcHsix cucteMm. KosuoumgHbie
JUCIIEPCHBIE CUCTEMBI. 30JIM U TeJIi. 3HAYEHHUE JUCIIEPCHBIX CUCTEM B IIPUPOJE U KU3HH YEJIOBEKA.

JeMoHcTpanuu. Mojennb KpUCTAITMYECKOW pemeTku xJjopuaa Hatpus. OOpas3ibl MUHEPAIOB C HOHHOW KPHUCTAJUTMYECKOMN
pEelIeTKOM: KalbIuTa, TauTa. MOJIeu KPUCTAUTMYECKUX PEIIETOK «CYXOTo Jibaa» (WM Hoja), aiMasza, rpadurta (Wik KBapua).
Mopenb MossipHOrO 00beMa ra3oB. Tpu arperaTHbIX COCTOSIHUS BOAbI. Juctuiuisiius BoAsl. OOpas3ibl pa3iuyHbIX AUCIEPCHBIX
CUCTEM: dMYJIbCUH, CyCIIEH3UM, a3po30iieH, reneit u 3onei. Koarymsamus. Cunepesuc. ddext Tungans.



Tema 3. DiIeKTpoIMTHYECKAS JUCCONUAIUSA.
PactBopsI.
PacTBOpbl Kak TOMOTE€HHBIE CHUCTEMBI, COCTOSIIIME M3 YACTHUI[ PACTBOPUTEIIS, PACTBOPEHHOTO BEHIECTBA W MPOJYKTOB HX
B3anMoJieiicTBus. PacTBopeHne kak (hHU3HKO-XUMHUYECKH mpoiiecc. MaccoBas 10Jis1 pacCTBOPEHHOTO BEIIECTBA. THUITbI pacTBOPOB.
MosnspHas KOHIIEHTpalus BenecTsa. MUHEpaabHbIE BOJIBI.
Teopus 3JIEKTPOTUTAYECKON TUCCOIUALINH.
DJIEKTPOJUTHI U HEIIEKTPOIUTHI. CTENeHb ANEKTPOUTHYECKON auccoruanuu. CuiibHbIe U CJ1a0ble JIEKTPOJUTHI. Y paBHEHUS
AJIEKTPOJIUTUYECKON Aucconnanuu. MexanusMm auccoruanuu. CtyneHyaras auccounanus. BogopoiHbI moKa3aTelb.
Kucnorel B cBeTe TeopuM SIEKTPOIUTHUYECKOM aucconuaruu. OOIMe CBOHWCTBAa HEOPraHWYECKUX M OPTaHUYECKUX KHCIIOT.
VYcnoBus TeUSHUS peaKkIui MEXIy JICKTPoJIUTaMu 10 KoHia. Crenuduueckue CBOMCTBAa a30THOM, KOHIICHTPHUPOBAHHOM CepHOM
Y MyPaBbUHOM KHCIIOT.
OcHoBaHUsI B CBETE€ TECOPHUM DJEKTPOIUTUYECKOU AUCCOIMAIIUM, UX KiacCU(UKAIUs U OOIIMe CBOMCTBA. AMUHBI KaK OpraHu-
yeckre ocHoBaHMs. CpaBHEHUE CBOMCTB aMMHaKa, METUIIAMUHA U aHUJIMHA.
Conu B CBETE TEOPUU JICKTPOJIUTUUECKON TUCCOLMAIU, UX Kiaccudukanus u oo1mue cBoiictBa. Cojii KUCIIbIe 1 OCHOBHBIE COJTU
OPTraHUYECKUX KUCJIOT. MbLia. DIEKTPOXUMUUYECKUM PsJi HAMPSKEHU METAIJIOB M €r0 MCIOJIb30BaHUE /ISl XapaKTe-pPUCTUKHU
BOCCTAHOBHUTEIIbHBIX CBOMCTB METAJIJIOB.
[I'unpomus. Crnydau runponusa conedd. Peakius cpenst (pH) B pacTBOpax ruapoiu3yronuxcst coeil. ['maponus opraHnueckux
BEILIECTB, €r0 3HAYCHUE.
JemoHcTpauuu. McnbiTaHue pacTBOPOB JJIEKTPOIUTOB M HEDJICKTPOIUTOB HA MPEIAMET JUCCOIMALMU. 3aBUCUMOCTH CTETICHU
AIEKTPOTUTUYECKON TUCCOLMAIIMU YKCYCHOM KUCIIOTHI OT pa30aBiieHUs1 pacTBopa. [IpuMephl peakiivii HOHHOTO 0OMeHa, WYX
c oOpa3oBaHMEM OcCajKa, raza WA BOAbl. XHMHUYECKHE CBOWCTBA KHCIOT: B3aMMOJCHCTBHUE C MeETa/llaMH, OCHOBHBIMHU U
aM(OTEepHBIMH OKCHJIaMH, OCHOBAaHHSIMHU (HEPACTBOPUMBIMH B BOJIE, IIEJIOYaMH), COIIMHU. B3auMoaelicTBie a30THOM KHCIIOTHI C
Menpto. PazbaBnenue cepHoit kuciaoTel. OO0yriMBaHuE caxapo3bl KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTON. XMMUYECKHUE CBOMCTBA
IIEJIOYEH: peaKius HeUTpaanu3aluy, B3auMOJACHCTBUE C KUCIOTHBIMU OKCHJIAMHU, COJISIMU. Pa3iiokeHrne HepacTBOPUMBIX B BOJE
OCHOBAHUWU ITPU HArpeBaHUU. XUMUYECKHE CBOMCTBA COJICH: B3AaUMOJCHUCTBUAE C METAIUIAMU, KUCJIOTAMU, IIEJI0YAMH, C TPYTUMHA



coisimu. ['maponu3 kapOuaa kanbius. M3ydenne pH pacTBopoB rufponu3yronmxcs cojieid: kKapOOHATOB HIEIOYHBIX METAJUIOB,
XJIOPH/IA U alleTaTa aMMOHHUSI.

Tema 4. Xumuueckue peakium.
Knaccudukanus XuMUIecKux peaxIui.
Peakuuu, naymue 6e3 u3MeHeHus cocTaBa BemecTB. Kiiaccudukaiys mo 4uciy U cocTaBy pearupyromnmx BEecTB U MPOAYKTOB
peakiuu. Peaknuu pasnokKeHUs, COCAWMHEHUsI, 3aMEIICHUs] U OOMEHAa B HEOpraHM4YecKol xuMuu. Peakuuu npucoenuHEeHWUs,
OTLICIUICHHMS, 3aMELICHUSI U U30MEPU3ALUM B OPTraHUYECKOM XMMUHU. Peaknuu nojmmeprsalny KaKk 4aCTHBIA CIydall peaklui
[IPUCOEIUHEHHS.
TeroBoit >(pdeKT XUMHUYECKUX peakiuil. DK30- U DHIOTEPMHUECKHE peakiuu. TepMoxumuyeckue ypaBHeHUs. Pacuer
KOJIMYECTBA TEIMJIOTHI IO TEPMOXUMHUYECKUM YPABHEHUSM.
CKOpOCTh XUMUYECKUX PEAKIUM.
[ToHsiTHE O CKOPOCTH XMMHUYECKUX PEAKIINM, AaHATUTUYECKOE BBIPAKEHHUE. 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT KOHIIEHTPAaLWH,
JABJICHUS, TEMIEPATyphbl, MPUPOJbl PEArMPYIONIMX BEIIECTB, IJIOMIAAM MX COMPUKOCHOBEHHUS. 3aKOH JCHCTBYIOIIUX MAacc.
Pemenue 3a1au Ha XUMAYECKYO KUHETHKY.
Karanus.
Karamuszaropel. Katanus. ' OMOreHHbIl U reTeporeHHbii Katanus. [Ipumepsl KaTaauTUYECKUX MPOLIECCOB B MPOMBIIIICHHOCTH,
TexXHUKe, ObITy. DepMEHTHI ¥ UX OTJINYUS OT HEOPTAHUUECKUX KaTalin3aTopoB. [IpuMenenne katanu3aTopoB U (hepMEHTOB.
XUMHUYECKOE paBHOBECHE.
O6paTuMble U HEOOpaTUMBbIE peaklMi. XUMHUUYECKOE PaBHOBECHE U CIOCOOBI €ro CMEIIEHUs Ha TpUMepe MOTyYeHUs] aMMHUaKa.
CuHTe3 aMMHuaka B MIPOMBIILICHHOCTU. [ToHATHE 00 ONTUMANIBHBIX YCIOBUSIX MPOBEACHUS TEXHOJIOTHYECKOTO Mpoliecca.
OKUCANTETEHO-BOCCTAHOBUTENBHBIE MPOLIECCHI.
OKUCAUTETLHO-BOCCTAHOBUTENBbHBIE peakiunu. OKHUCIUTENb U BOCCTaHOBUTENb. OKHUCIEHHE U BoccTaHOBieHUE. CocTaBieHUE
YpaBHEHUHN OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI METOJIOM JJIEKTPOHHOTO OasiaHca.
OO0mme cBOWCTBa METAJIIIOB.



XHWMUYECKHE CBOMCTBA METAJUIOB KaK BOCCTAHOBUTENEN. B3auMoielicTBUE METAJIJIOB C HEMETAJNIAMH, BOJOM, KUCIIOTAMH U PaCT-
BOpaMu coJiel. Merammorepmus.

Koppo3sus meTannoB Kak OKMCIUTEIbHO-BOCCTAHOBUTENIBbHBIN TIporiecc. CriocoObl 3alUThl METAJIIIOB OT KOPPO3HSL.

OO0mme cBOMCTBa HEMETAILIOB.

XUMHYECKHE CBOMCTBA HEMETAJIOB KaK OKMCIWTENEW. B3auMoaencTBre ¢ MeTamuiaMu, BOJOPOJOM U APYTHMMHU HEMETAJUIAMU.
CBoiicTBa HEMETAJJIOB KaK BOCCTaHOBUTEJNEH. B3anuMoielicTBuEe ¢ MPOCTHIMU U CIOKHBIMH BEIlIECTBAMU-OKUCTUTEIAMH. OO01as
XapaKTEPUCTHUKA TAJIOTEHOB.

DIIEKTPOIIN3.

OO61re crnocoObl MOYYeHUSI METAJUIOB U HEMETAIIJIOB. DJIEKTPOJIU3 PACTBOPOB U PACILIABOB JICKTPOJIIMTOB HA MPUMEPE XJIOPHIa
HaTpusa. OJIEKTPOJIUTUYECKOE TNonyyeHue amtoMuHus. [IpakTtuueckoe mnonydeHue antoMuHUS. [IpakThueckoe 3HaUYeHUE
3JIEKTPOJIn3a. ['anbpBaHOIIACTHKA U TAIIbBAHOCTET UL

3aKJIIOYCHHUE.

[TepcrieKTHUBBI Pa3BUTHS XUMHUUYECKON HAYKU U XUMHYECKOTO MPOU3BOACTBA. XUMHUS U TTpoOJieMa OXpaHbl OKPYKAIOIICH Cpe/Ibl.
JleMOoHCTpanuu. IK30TEPMUUYECKUE U SHAOTEPMUUECKUE XUMUYECKHAE PEAKIINU.



2.Y4e0HO-TeMATHYECKUH IIJIAH.

10 xaace

KO0JI-B0O 4aC0B

Ne Ha3BaHUe pasjesia
BCEro Teopusi NMpaKkTHuKa
(KOHTpOJIbHBbIE PA0OTHI, 12a00pPATOPHbIE
padoThI, NPOEKTHI)
1 1 1 -
Bsenenne
2 Teopus cTpoeHUsE OPraHUuYECKUX 11 9 2
COETUHEHUN
3 | YrieBogopoibl U UX IPUPOJIHBIC UCTOYHUKHU 18 13 5
4 Kucnoponocoaepxaiiue oprannyeckue 25 14 11
COETMHEHHUS
5 A3oTocoaepKaliiue OpraHu4ecKkue 7 4 3
COEIMHEHHUS
6 XUMHA U KA3HD 6 5 1

11 kaace




Ne Ha3BaHHe pa3jesa K0J1-BO
4acos
BCero Teopus NPaKTHKA
(KOHTpOJILHBIE PadoThl, 1a0OpaTOpHbIE
padoThl, IPOEKTHI)
1 [Tepuoanueckuii 3aKOH U CTPOEHHE 6 6 -
aToMa.

2 CrpoeHue BeniecTna. 12 9 4

3 XUMHYECKUE PEAKIUH. 15 10 9

4 DNEKTPOIUTHYECKAsT JUCCOLUALIM. 35 26 9

3. Ka.]'leH)]apHO = TEMAaTHYCCKOC IIJIAHUPOBAHUE
Ne Tema ypoka Koa- Tun ypoka DJIeMeHTBI TpeOoBanus k Pernonans Bun xoHTpOJIS, Jara
BO coacpkaHus YPOBHIO MOATOTOBKH HbIii U3MEPUTE nmpoBeae
YUaluiuxcsi KOMIIOHCHT JIHN HHA YPOKa




yaco IHo miany
B
daxkTHYec
KH

Beenenue. BBoanbIit 1 KoMOuampoBaH | HayduThcs ompenensits | Onpenensits TeMy u OpoHTANTBHBIN
nHCTpyKTax mo Th. HBIM ypoK MOHATHA: OpraHUYecKas | IeJib ypoKa. ompoc, pabora y

XUMMUS, MPUPOAHBIE, | YUaCTBOBATH B JOCKH,

HCKYCCTBEHHBIE U | 00CYKICHUU BOIpOCa MHIVBHIyaIIbHBIE

CHUHTETUYECKHE OPTaHU- | O TOM, JIS YEro Hy>KHO 3a/laHusl.

YECKHUEC COCANHCHUS. 3HaTh XUMHUIO.

HayyuTcs  Xapakrepu- | Ha3piBaTh M KparTko

30BaTh:  OCOOCHHOCTH | XapaKTepHU30BaTh

OpPraHuvYCCKUX COCIAUHEC- | UCTOUYHHUKHU 3HAHUH I10

1312078 XAMUH.
BaneHtHOCTB. 1 KoMOuaHpoBaH | HayduThcs ompenensats | Onpenensits TeMy U OpOHTATBHBIN
XHUMHUYECKOe CTPOEHHUE HBIN ypoK MOHATHUA: aTOM, HOH, | IIeJIb ypoKa. ompoc, pabora y
OpraHUYEeCKUX COEIHHEe- paaukar, anekTpooT- | CocTaBiATh I1aH JIOCKH,
HUM. PHULIATEIEHOCTD, BAJIIEHT- | CBOEH PabOTHI. WH/IMBHTyalIbHbIC

HOCTb, CTEeNeHb | Y4acTBOBaTh B paboTe 3a/1aHusl.

OKHCJICHHA. TpYyIIbL.
Teopus CTpOEHHA 1 KomOunnpoBan | Hayuutbesi onpeneisats | Onpenenits TeMy H @pOoHTaIBHBIA
OpPraHUYECKUX COEIHHE- HBIN ypOK MTOHSTHSA: TOMOJIOT, | IIEJIb ypOKa. ompoc, padora y
Huit A. M. bytneposa. TOMOJIOTUYHBIN paxn, JIOCKH,

nusomepus. WHANBUAYAJIbHBIC

HAy4UTHCSl ONPEAEIIATh 3a/laHusl.

u XapaKTepU30BaTh

OCHOBHBIC IIOJIOKECHU A

TEOpUHU CTpOE-HUsA

OPraHMYECKUX  COENH-

Hennii A. M. bytneposa.




Kiaccudukarmms — opra- KoMOuampoBan | HayduThcs ompenensats | Onpenensats TeMy u ®poHTaIBHBIN
HUYECKUX COETUHEHMH. HBIN ypoK MOHATHA:  YIVIEPOJHBIN | IIENb ypOKa. ompoc, pabora y
[TonsTue o romonorax. CKeJIeT, CocTtaBnarth I1aH JIOCKH,
(hyHKIIMOHATPHAS CBOEi paboTEHI. WHAVBUIyalbHBIC
rpymnima, roMoJIOrT, | Y4yacTBOBaTh B pabote 3aJaHUA.
TOMOJIOTUYHBIN PAI. TpYyMIEL.
HAY4IHUTCS
XapaKTepU30BaTh:
KJIACCU(PUKAITHIO.
OpraHMYECKUX
COEIMHEHNH o
YTIEPOHOMY CKEJEeTy U
(YHKIMOHANBHBIM
rpymnmam.
OCHOBBI HOMEHKJIATYpbI KoMOuampoBaH | HazpBalOT wu3ydaemble | OmpenensiTts TeMy u OpOHTATBHBIN
OpraHUYEeCKUX COeIHHe- HBIN ypoK BEIIECTBA 110 «TPUBHU- | LIETb YPOKa. ompoc, pabora y
Hui. Ilonstue o wu30- anbHOI» HoMeHkJaType | CocTaBisATh ILJIaH JIOCKH,
Mepax. u HOMEHKJIaType | CBOEH paboTBhI. HWHAMBUAYaJIbHbBIE
HIOITAK. YuacTBOBaThH B pabote 3a/IaHHUS.
CPYIIIBL.
O6o0menne u  cuc- KomOunuposan | O6061meHune u | Onpenensats TeMy H ®poHTATBHBIN
TEMaTU3alus 3HAaHUH O HBIH YPOK cucTeMaTH3alys 3HaHUuH | Leslb ypoKa. ompoc, padora y
CTpOGHMM M  KJac- 0 CTPOCHUU u | CoctaBnsiTh I1aH JIOCKH,
cudUKaUH OpraHu- Kiaccu(uKalMu  opra- | cBoei padoThI. WH/INBHyaJIbHBIE
YECKUX COCTUHEHUH. HUYECKUX COEAMHEHUU. | YdacTBOBaTh B pabore 3aJaHHA.
TPYTIIBL.
Pemenne 3anau.
[IpuponHble HCTOYHUKH KomOununpoBan | Hayuutbes onpeaensts | Onpenenarts temy u | DopmupoBa- ®poHTANBHBIN
YTIIEBOIOPOJIOB. HBIA ypOK MTOHSTHSA: He(Th, | EThb YpoKa. HUE orpoc, pabora y
IIpupoguepii u  mo- npuponHelii u  momyT- | CocTaBusATh IUIaH | IpEencTaBle- JIOCKH,
MyTHBIH HeTAHOW ras. HBIA HE(TAHOH ras. cBoel paboTEHI. HU 00 UHJUBUYaIIbHbIE
Hedo.[lpumenenue Hay4duTCsl ~ XapakTepw- | Y4JacTBOBaTh B padoTe | yIIEBOJOPO- 3aJaHUA.
30BaTh: TPYTIIBL. JIaX U UX POJH




YTIIEBOIOPOIOB B MIPUPOIHBIE HMCTOYHUKH B )KU3HU H
Kanyxckoii obnactu. YTIIEBOIOPOJIOB, npodeccuo-
CIIOCOOBI MepepadOTKY. HaJIBHOHN
JIeSATENIbHOCTH
YeloBeKa.

8-9 | AnkaHbl. AJKEHBI U HX KomOunupoBan | Hayuutbess omnpeaeisats | Ompenensite TemMy H OpoHTanBHBIT
npumeHenue B Kamyxc- HBIH YPOK MOHATHUS:  YIJIEPOAHBIN | LIENb ypOKa. ompoc, pabora y
Koii obnacth. JlneHOBEIE CKeJIeT, CocTaBsTh IUIaH JIOCKH,
YTII€BOJAOPOIBI. (hyHKIIMOHATBHAS CBOCH pabOTHI. UHIUBUIyaTbHbIC
AJNKUHBI. ApEHBI. rpyImma, romoJjor, | YyacteoBars B pabote 3aJ1aHHUs.

TOMOJIOTUIHBIT psif, | TPYIIIBL.
n30Mep.

HAYYHUTCS

XapaKTepH30BaTh:
KJTacCH(PHUKAITHIO

OpTraHUYECKUX

COCIMHEHUH o
YTIEPOAHOMY CKEJIeTy U
(YHKIMOHATBHBIM

rpymIam.

10 | Pemenne 3amay  Ha KombunnpoBan | Pemenne pacuetHbix u | Ompenensts TemMy H WupuBuayansHbie
BBIBOJI  MOJIEKYJISIPHOH HBIH YPOK IKCIIEPUMEHTATBHBIX eJb YPOKa. 3aJJaHHs
(hopMyITBL. 3ajay. CoctaBisTh IUTaH

cBoel paboTHI.
VYyacTBoBaTh B paboTe
TPYTIIEL.

11 | O6obmenne u  cHc- Komobunnposan | O6061meHne u | Onpenensite TeMy U OpoHTaNBHBIT
TeMaTH3alus 3HAaHUH O HBI YPOK CUCTEMAaTH3allus 3HAHUH | IeTh YpOKa. ompoc, pabora 'y
CTPOGHHUM M  KJacCH- 0 cTpoeHun W knaccu- | CocTaBisTh IU1aH JOCKH,
(¢ukanum ~ opraHudec- (ukanun OpraHu- | cBOei paboTHI. WHIUBUIYaJIbHbIE
KHX COCTUHEHUI. YECKUX COCTUHEHUI. VY4acTBOBaTh B padore 3aJaHHA.

CPYIIIIBL.
Pemrenue 3anau.




12 | KonrponbHas padoTta Ypok xouTpons | IIposepka 3HaHWH, | PackpeiBaTh 3HAUCHUE KonTtponbHas
Ne 1 «Crpoenue wu 3HAHW, YMCHUH | yMEHHMH ¥  HaBBIKOB | MOHSATHIA U TEPMUHOB pabota
Knaccupukanms — opra- Y HaBBIKOB. yyamuxcss 10 Kypcey | IO TeMe.

HUYECKUX coeIuHe- xumun 10 kmacca. BricTpauBathb Mpu-
HUI». YHHHO-CJICICTBEHHbIE
CBSI3H.

13 | IIpupogHble MCTOYHHUKH KomOunupoBan | Hayuurcs Omnpenensite temy u | Dopmuposa- OpoHTaNBHBIT
YIIEBOAOPOIOB. HBIH YPOK XapaKTepU30BaTh: LIeJIb YPOKa. HUE ompoc, padora y
IIpumenenue yrieBozo- npupoaHble ucTOUyHUKU | COoCTaBIATh IUIaH | MpeacTaBie- JIOCKH,
poroB B Kamyxckoif YTIIEBOJOPO/IOB, CBOCH pabOTHI. HUH 00 UHIUBUIyaTbHbIC
obracTu. CrocoObI mepepadoTKku. | Y4yacTBOBaTh B paboTe | yIIEBOJOPO- 3a/1aHusl.

IPYIIBL Jax ¥ UX posu
B )KM3HU N
mpodeccro-
HaJbHOUI
JESTETBbHOCTH
4eJI0BeKa.

14 | HedTs, npuponaHslii ras, KoMOuaHMpOBaH | HayduTCs Onpenenars TeMy ® OpoHTATBHBINA
KaMEHHBIH yroJib. HBIH YPOK XapaKTepU30BaTh: LeJIb YPOKa. ompoc, padora y

OCHOBHBEIE KOMITOHEHTHI | COCTaBIISITH IIJ1aH JOCKH,
MPUPOAHOTO Tras3a, BaXk- | CBOEH pabOTHL. MHIIUBUyaJIbHbIC
Helllime  HampaBJeHus | Y4acTBOBaTh B padore 3aJaHHA.
WCTIONB30BaHMS HEQTU. | TPYIIIIBL

Hcnons3yror pasznuu-

Hple  MH(OpPMAaLUOH-

HbIC HUCTOYHUKHN

3HAHUU 110 XUMHUH.

15 | Anxansl. Crpoenue, KomOunnpoBan | Hayuutbesi onpeneisats | Onpenensits TemMy H @pOoHTaIBHBINA
HOMEHKJIaTypa, HBIH YPOK MOHATHSL: LeJIb YpPOKa. ompoc, pabora y
MOJTydeHUE u romojyiorndeckuii  psn, | CocTaBiasTh IU1aH JOCKH,
(m3udeckue CBOMCTBA. MPOCTPAHCTBEHHOE cBoei pabOoTHI. WHJIUBUyaJIbHbIE
XuMHUYECKHEe CBOMCTBa CTPOCHUE AIKAHOB. VYdacTBOBaThH B pabore 3aJIaHHS.
AJIKaHOB. HAY4HTCS TPYIIIIBL

XapaKTepr30BaTh: Pemenue 3anau.
MpaBUiIa  COCTaBJICHUS
Ha3BaHUH AJIKaHOB,




(hu3u-ueckme u
XUMHUYECKHE CBOMCTBA.

16 | Ilpaktuyeckas pabora Kombunuposan | I[IpoBoasar, nabmogarot | CocTaBisTh I1aH OpoHTaNBHBIT
Nel «KauecTBeHHBIH HBII YPOK W ONHUCBHIBAIOT XHMHH- | CBOSH pabOTHI. ompoc, paboray
aHalM3  OPTraHUYECKUX YeCKMH  DKCIIEPUMEHT | Y4JacTBOBaTh B padboTe JTOCKH, HHIWBH-
COCAMHEHHID) JUIsL  BBUICHEHMS U | TPYIIIBIL. JTyalbHBIE 3a/1a-

MIOATBEPXKIEHUSI CTpOe- HUSl.
HHUSA u CBONCTB

pPa3IMYHBIX OpraHuyec-

KHX COCIMHEHM.

17 | AnkeHsr: CTpPOCHUE, KoMOuaHpOoBaH | HayduThcs ompenensats | Onpenensits TeMy u OpOHTATBHBIN
n3oMepusa, HOMEHKIa- HBIN ypoK MIOHSATHSA: 1eJb YPOKa. ompoc, pabora y
Typa, ¢dusnueckue romosiorndeckuii  psn, | CoctaBnsTh I1aH JIOCKH,
CBOWCTBA. MIPOCTPAaHCTBEHHOE CBOEi paboTEHI. WHINBHUIYaIbHBIC

CTPOEHHE aIKEHOB. VY4acTBOBaThH B pabore 3aJaHusl.
Hay4uTCs XapakTe- | TPyIIIbL.

pHU30BaTh: npaBmia | Pemenue 3amay.

COCTaBJICHHS Ha3BaHUI

QIKCHOB,  (U3UYECKHUE

CBOMCTBA.

18 | Xumunueckue cBoiicTBa KomOunupoBan | Hayuurcs Onpenenars TemMy H OpoHTATBHBIN
aNKeHOB, UX IIOJIyde- HBIM ypOK XapaKTepH30BaTh: IEeNb YpOKa. ompoc, pabora y
HHUE. xumuueckre cBoicTBa u | CocTaBisATh I1aH JIOCKH,

MOJTyYeHHUE aTKEHOB. CBOEi paboTEHI. WH/INBH]TyaJIbHBIS
Pemenwe 3aqau. 3aJlaHusl.

19 | IIpakTuueckass paboTa Kom6unupoBan | ['pamotHo oOpaiatorcs | CocTaBisiTh IJ1aH OpoHTATHHBIN
No2  «Ilonydyenue 3TH- HBIH YPOK C XMMHYECKOU TMOCYAOH | CBOEH pabOThI. orpoc, pabora 'y
JIeHa ¥ HW3y4YEHHUE €ro u nabopaTopHbIM 000- | YuacTBOBaTh B padore JIOCKH,
CBOMCTBY. PyJIOBaHHEM. TPYTIIEL. WHJIUBUJTyaIbHbIE

Onpenensior W Ha3bl- 3a/1aHusl.
BaIOT KaueCTBEHHBIE @OpoHTaNBHBIT
peaxkyuy Ha BaKHEHIINX ompoc, padora y
NpeJcTaBuUTENel  opra- JIOCKH,
HUYECKUX COCTUHEHNH. HWHAWBUAYaIbHBIE

3aJaHUs.




20 | O6oOmeHne W CHC- KomOuampoBan | O6o0menne u cucre- | Onpenensits TeMy u OpoHTaTHHBIH
TeMaTHU3alysl 3HaHUU 10 HBIN ypoK MaTu3alusl 3HAHUKA 1O | IIeNb ypoKa. ompoc, pabora y
TeMaM  «AJIKaHb» U temaM  «AnkaHe» U | CocTaBisATh I1aH JIOCKH,
«AJIKEHED. «AJIKEHEI. cBoeil pabOTHI. WHJVBHTyaJIbHbBIE

YuacTBOBaTH B paboTe 3a/TaHHAS.
TPYIIIIEL.
Pewienue 3anay.

21 | Pemienne  pacyeTHBIX KombunupoBan | Pemenne pacuetnbix u | CocTaBisiTh mwiad | PopmupoBa- | MHauBuayanbHbIe
3a7ad4. XuMHuueckoe HBIA YPOK DKCIIEPUMEHTAIBHBIX cBOEH paboThI HHUE 3a1aHUA.
MIPOM3BOICTBO B 3a/ad. YyacTtBoBaTh B paboTe | MpencTaBie-
boposckoM paiioHe. TPYIIIBL. HUH O

Pewenne 3anau. XUMHUYECKOM
MIPOU3BOICTBE
1 €T0 POIu B
JKU3HU U
npogeccuo-
HaJbHOUI
JIesATeIbHOCTH
YeNoBeKa.

22 | ANKUHBIL: CTpOEHHE, KoMOuaHpoBaH | HayuuThcs ompenensits | Onpenensits TeMy U OpoHTATBHBIN
n3oMepusd, HOMEHKIa- HBIM ypOK MIOHSTHSA: TOMOJIOTHU- | LI€Tb YPOKa. ompoc, pabora y
Typa, ¢dusnueckue yeckuil psan, npoctpas- | CocTaBisTh I1aH JIOCKH,
CBOWCTBA. CTBEHHOE CTpOeHHE | CBOEH paboTHI. WH/IUBHTyaTIbHbIS

AIKUHOB. YyacTtBoBaTh B paboTe 3a/1aHusl.
Hay4uTCsl  XapakTepH- | TPYIIIBI.

30BaTh:

MpaBUJIa  COCTABJICHUS

Ha3BaHUI AJIKUHOB,

(hm3nueckue CBONCTBA.

23 | XuMu4eckue CBOWCTBa KomOunupoBan | Hayuurcs Onpenenars TeMy H ®OpoHTATBHBIN
AJKWHOB, HX IIONy4e- HBIN ypOK XapaKTepH30BaTh: LeNb YpOKa. ompoc, padora y
HHUE. JlaGoparopHas xuMudeckrue cBoicTBa u | CoCcTaBIIATH IJ1aH JIOCKH,
pabora Nel «llomyue- MIOJTy4YEHHUE AJIKUHOB. cBoel paboTEHI. WHAVBHUyaJIbHBIE
HUE M CBONCTBa arlle- VY4acTBOBaTh B pabore 3a/laHusl.

THUIJICHA)).

TpYIIIBL.




24 | Ankamuensl. CtpoeHue KoMOuampoBan | HayduThcs ompenensats | Onpenensats TeMy u OpoHTaTHHBIH
Monekya. Wzomepus u HBIH YPOK MOHSATHS: LeJb YpOKa. ompoc, pabora y
HOMEHKJIaTypa. romojyiorudeckuii  psn, | CocTaBuasTh U1aH JOCKH,
XUMHUYECKHE CBONCTBA MPOCTPAHCTBEHHOE cBoeil pabOTHI. WHJVBHTyaJIbHbBIE
ankanueHoB. Kaydayku. CTpOCHHE ANKaINeHOB. | YYacTBOBaTh B padoTe 3a/1aHusl.
Pesuna. HAYYHUTCS TPYIIIIBL

XapaKTepH30BaTh:
MpaBUJIia  COCTABJICHUS
Ha3BaHMUM  AJIKaJMCHOB,
(uznyecKkue M XUMHH-
YECKHUE CBOMCTBA.

25. | LluknoankaHsl, ux Kombunnposan | Lluankanel, ux crpoenue | Onpenensits TemMy H OpOoHTaIBHBINA
CTpOCHHE U30MepHs, HBIH YPOK W30MEpHs, HOMEHKJA- | LIeJlb ypOKa. ompoc, pabora y
HOMEHKJIaTypa, CBOMCT- Typa, CBOICTBA. CocraBusiTh IJ1aH JIOCKH,

Ba. cBoel paboTEHI. UHJUBUIYaJIbHBIC
YyacTBOBaThH B paboTe 3aaHuYsl.
TPYTIIEL.

26 | Apomartudeckue KomOunupoBan | Apomarndeckue Onpenenars TeMy H @pOoHTaIBHBINA
YTIIEBOIOPOBI (apeHBbI). HBI YPOK YTIIEBOOPONIBI (apPEHBI). | IIeNb ypoKa. ompoc, pabora 'y
CtpoeHne  MOJCKYIIBI Crpoenne  monekynbl | COCTaBIsATh IJ1aH JTIOCKH,
O0enzona.  duznueckue Oenzona.  ®duzmueckue | cBoer pabOTHL. WUHIIUBUTyaTIbHEIE
CBOWCTBA ¥ CIOCOOBI CBOWMCTBA M CHoOCOOBI | Y4acTBOBaTh B padoTe 3a/laHusl.

MOJIy4YCHUS apCHOB.

MOJIy4YCHUS apCHOB.

IPYTIIIBL




27 | I'erernueckas CBSI3b KombOunupoBan | ['eHeTmdaeckas cBs3b | Ompenensite Temy u | Dopmupora- OpoHTaTHHBIH
28 | mexay KJlaccaMmu HBIN ypoK MEXAy KiaccaMu yrie- | IIefib ypoKa. HUE ompoc, pabora y
YTIEBOJIOPOJIOB. BogoponoB.  Pemenne | CocTaBnsaTh IJIaH | TpeacTaBlie- JIOCKH,

Pemenue pacueTHbBIX pacueTHBIX 3aj1ad. cBoeil pabOTHI. HUM O WHJVBHTyaJIbHbBIE
3ajay. [Ipumenenue VY4yacTBOBaTH B pabOTE | XMMUYECKOM 3aJaHUA.
yTIEBOJOPOJIOB B TpYyMIEL. MIPOU3BOICTBE
Kamyxckoit  obnactn. 1 €T0 POIu B
XuMugeckoe KU3HU U
MIPOU3BOICTBO B npogheccuo-
BbopoBckoM paiione. HaJIbHOU
JEeSITeTbHOCTU
YeloBeKa.
®dopmupoBa-
HUE
IpeacTaBie-
HUH 00
YIJIEBOAOPO-
Jax ¥ UX posu
B )KU3HU H
npogeccuo-
HaJbHOU
JIeSATEIbHOCTH
YeNoBeKa.

29 | O6oOmenne U  cuc- KomOunmnposan | YrieBonopomsl. Onpenenars TeMy H ®poHTATBHBIN
TemMaTu3alus 3HaHUuM 1o HBIHA YPOK LIEJIb YPOKa. ormpoc, pabora y
TeMe «YTIeBOAOPOABIY. CocraBisTh IUTaH JOCKH,

cBoel paboTBhI. MHIIUBUlyaJIbHbIC
YuacTBOBaThH B pabote 3a/IaHMUS.
TPYIIIIBL

Pemenue 3anau.

30. | Konrponbaass  pabora Ypok konTposa | [Iposepka 3HaHUH, | PackpbIBaTh 3HaUEHUE KonTponbHas
Ne2 mo Teme: «Yrie- 3HAaHW{, YMEHUI | yMEHUH W HABBIKOB | MOHATHH U TEPMUHOB pabora

BOJIOPOJIBD».

1 HAaBBIKOB.

110 TEME.




YYAIIUXCSA 110
xumun 10 kiacca.

Kypcy

BricTpauBath npuyMH-
HO-CIICJICTBEHHBIC CBSI-
3.

31 | CiupThl. Cocras, KoMOuampoBan | HayduThcs ompenensats | Onpenensits TeMy u OpoHTaTHHBINA
KJaccu(uKalusa U H30- HBIH YPOK MOHSATHSL: CIIUPTHI. LeJb YpOKa. ompoc, pabora y
MepHusi CIUPTOB. HAYYHUTCS CocrtaBisTh U1aH JOCKH,

XapaKTepU30BaTh: cBOEH paboTBhI. HHAMBUAYaJIbHbBIE
- CTPOCHUE CITUPTOB; VY4acTBOBaThH B pabore 3a7laHusl.
-TOMOJIOTHYECKUE PSABI | TPYIIIIBL

CIIMPTOB pasnuuHbIX | Pemenue 3anau.

THIIOB,;

- HOMEHKJIATypYy;

- TUIIBI H30MEPUH.

32 | XuMHuyeckue CBOWCTBa KoMOuaHpOBaH | HayduTCs CocTaBnAarte IUIaH OpoHTaTBHBIN
MpeaeNbHBIX CIIUPTOB. HBIH YPOK XapaKTepr30BaTh: cBoel paboTEHI. ompoc, pabora y
Jlaboparoprass pabora - CBOICTBA CITUPTOB; YyacTtBoBaTh B paboTe JIOCKH,
No2«CmoiicTBa -OCHOBHBIE CIIOCOOBI | TPYIIIBL WHJVBUTyaJIbHbBIE
STHIIOBOTO CITHPTA». MOJTyYEHUS u 3aJIaHHS.
JlabGopaTopHass pabota MIPUMEHEHUS
Neo3«CsoiicTBa BOKHEUIIUX MPEICTABU-

TITUICPUHAY. TeJlel Kilacca CIIMPTOB.

33 | denon, ero CTpoeHHE, KomOunnpoBan | Hayuutbesi onpeaeisats | Onpenenits TemMy H OpoHTaTBHBIN
¢u3nueckue cBoiicTBa u HBIH YPOK MOHATHSL: EeHOI. LeJIb YPOKa. ompoc, padora y
MOJTyYEHHE. Xumu- HAY4IHUTCS CocrtaBisTh IUTaH JOCKH,
YecKue CBOICTBa XapaKTepr30BaTh: cBOEH paboThI WHJIUBU/TyaTIbHEIE
(deHoNa, ero mpUMEHe- -CTPOCHHE MOJICKYJIbI VY4acTBOBaThH B pabore 3aJJaHHS.
HHE. ¢enomna; IPYIIIBL

-OCHOBHEBIE croco6s! | Pemenue 3amad.
TOJTY9YEHUS "
MpUMEHEHUs PeHona.

34 | Ilpaktuueckas pabota KomOunupoBan | Hayuurcs CocraBiath miad | Popmuposa- ®OpoHTATBHBIN
Ne3 «Cruptel u eno- HBIA YPOK XapaKTepH30BaTh: CBOEi paboTHI. HUE orpoc, pabora y
JIBDY). [Mpumenenue -OCHOBHbIE npaBwia | YuacTBOBaTh B paboTe | MpencTaBlie- JIOCKH,
cnuptoB B Kamyxckoii TEXHUKH O€30MacCHOCTH | IPYIIIIBL. HUH 0 CIIUPTaxX | WHAWBUAYaIbHBIE
o0JjacTu. Y MX POJIH B 3a/1aHusl.




pu pabote B
XAMHYECKOM KaOUHETE;
-HanboJiee

pacrpocTpaHeHHBIC
TTOJTMMEPHI u 1704
CBOMCTBA.

I'pamoTHO OOpamaroTcs
C XHMMYECKOHN mocyaon
u 1abopaTOpHbIM 000-
PYJOBaHHEM.

KU3HU U
npogeccuo-
HaJIbHOU
JeSITeTbHOCTH
YenoBeKa.

35 | Anpperunsr: KJIacCHU- KomOunampoBan | 3Hakomstcs ¢ GyHKIMO- | Onpenensats TeMy u OpOHTATBHBIN
(ukanmys, U30Mepus, HBII YPOK HaJIbHOUI TPYIION | LeNb ypoKa. ompoc, pabora 'y
HOMEHKJIaTypa. aNbJIeruJI0B U KeTOHOB, | COCTaBIAThH I1aH JIOCKH,
CtpoeHne MOJIEKYyl H ¢dbopmanbaerun, cBoel paboTBhI. HWHAUBUAYaJIbHbBIE
¢usnueckue  CBOWCTBA aleTanbleru, aleToH. | Y4JacTBOBaTh B paboTe 3aJaHUA.
QJIBJIETHJIOB. Hay4UTCs TPYTIIEL.

XapaKTepH30BaTh:
-aJIbIer U bl o
HOMEHKJIATYpE;

- CBOMCTBA aJIbACTUOB.

36 | Xumuuyeckue CBOMCTBa Kombunnposan | Hayuurcs Onpenenars TeMy H @pOoHTaIBHBINA
anprerngoB.  Kauecrt- HBIM ypOK XapaKTepU30BaTh: LIeJIb YPOKA. orpoc, pabora y
BEHHbIE peakUuu Ha - crpoerne u  xu- | CocTaBisATh IUIaH JIOCKH,
anpreruasl.  KeroHst, MUYECKUE CBOWCTBa | cBOEH pabOTHI. WH/IMBHyaJIbHbIE
HOMEHKJIaTypa. dopmanprernaa, amner- | YyacTBoBaTh B padore 3aJaHUs.
JlaGopatopnast  pabota aJIBJIeTH 1A, ALIETOHA; TPYTIIIBL
Ne4  «CaoticTBa  op- -3aBUCUMOCTb  CBOMCTB
MaJIbJIETUIa. aNbJIETHJIOB M KETOHOB

OT COCTaBa M CTPOCHUS.

37 | Ilpaktuueckass pabota KomOunupoBan | Hayuurcs CocraBnAate ILJIaH ®OpoHTaATBHBIN
Ned4 «'mapokcubHBIE U HBII YPOK XapaKTepU30BaTh: CBOEif paboTHI. orpoc, pabora y
KapOOHHJIbHBIC mpo- -OCHOBHBIE mpaBwiia | Y4acTBOBaTh B padore JIOCKH,
W3BOJHBIE  YTJIEBOJO- TEXHUKH O€30MacCHOCTH | PYIIIIBL. WHAVBHUyaJIbHBIE
POJIOBY. 3aJIaHusl.




pu pabote B
XAMHYECKOM KaOUHETE;
-HanboJiee

pacrpocTpaHeHHBIC
TTOJTMMEPHI u 1704
CBOMCTBA.

I'pamoTHO OOpamaroTcs
C XHMMYECKOHN mocyaon
u 1abopaTOpHbIM 000-
PYJOBaHHEM.

38 | OGoOmenne u cucte- KomoOurmpoBan | CoctaBnsroT ypaBHeHUs | Onpenensits TeMy U OpoHTaTBHBIN
MaTu3alus 3HAHUU O HBII YPOK peakuuii, uenu Impe- | Leib ypoKa. ompoc, pabora 'y
cnupTax, (QeHomax W BpallleHuil, pematot | CocTaBnsTh I1aH JIOCKH,
KapOOHWIBHBIX ~COEAH- 3aJauu. cBoel paboTBhI. HWHAUBUAYaJIbHbBIE
HEHMSX. VYyacTBOBaTh B padore 3aJaHUA.

TPYTIIIBL
Pewenue 3anau.
39 | Pemuenne  pacyeTHbIX KombunupoBan | Pemenne pacuetnbix u | CocTaBisiTh IJ1aH MNunuBunyansHble
3a71a4. HBIHA YPOK JKCIIEPUMEHTAIBHBIX CBOCH pabOTHI. 3aJ[aHUs.
3ajay. VYyacTBOBaTh B pabore
TPYIIIIBL
Pewenne 3anau.

40 | KoutponsHass  paborta Ypok xouTpons | [Iposepka 3HaHW#, | PacKkprIBaTh 3HAUCHHE Kontponbhas
Ne3 o Teme: «CriupTsl 1 3HAHWW, YMEHUI | yMEHUH W HABBIKOB | MOHATHH U TEPMUHOB pabota
(deHonbl, KapOOHHIICO- Y HaBBIKOB. yUalmxcsi 1O Kypcy | MO TeMe.

JieprKalme COeIUHE- xumun 10 xiacca. BricTpausats pu-
HUS» YHHHO-CJICICTBEHHbIE
CBSI3U.

41 | KapOoHOBBIE KHCIIOTHI, KoMOunupoBaH | HayuuTcs Onpenenars TeMy H OpoHTATBHBIN
WX CTpOEHHE, KJjacc- HBIA ypOK XapaKTepH30BaTh: LIeJTh YpOKa. orpoc, pabora y
cudukanus, HO- - cTpoeHue kapOoHOBBIX | COCTaBIATH I1aH JIOCKH,
MEHKJIaTypa. KHCIIOT; cBoel paboTEHI. WH/IMBHTyaIbHbIC

dusnueckue cBoiicTBa

3aaHUs.




MpeneiabHbIX  OTHOOC- -TOMOJIOTHYECKHE Psbl | Y4acTBOBaTh B padboTe
HOBHBIX  KapOOHOBBIX KapOOHOBBIX KHCIIOT; TPYIIIIBL
KHCJIOT. - HOMEHKJIATypy.

42 | XuMHA4YeCKHe CBOMCTBA KoMOurupoBaH | HayduTcs Onpenenars TeMy H OpoHTaTHHBIH
KapOOHOBBIX ~ KHUCJIOT. HBIH YPOK XapaKTeph30BaTh: LeJb YpOKa. ompoc, pabora y
IIpencraBurenu - obmme  cBoiicTBa | CocTaBisATh IJ1aH JIOCKH,
KapOOHOBBIX KHCIIOT U KapOOHOBBIX KHCIIOT; CBOEi paboTEHI. WHINBHUIYalbHBIC
170'¢ MIpUMEHEHHE. - W CpaBHUBaTh CO | Y4acTBOBaTh B padoTe 3a/1aHusl.
JlabopaTopHass pabota CBOMCTBaMHU TPYIIIIEL.

No5«CmoiicTBa  yKCycC- MHHEPaIbHBIX KUCIOT;

HOM KHCIIOTBI». - 3Ha4YeHHE B MPUPOJE U
B NOBCEIHEBHOM >KH3HU
YyeJloBeKa.

43 | IIpaktuueckass pabora KoMOuaHMpOBaH | HayduTCs CocTtaBnAarte mwiad | Dopmuposa- OpoHTaTBHBIN
Ne5 «KapOoHOBBIE KHC- HBIA YPOK XapaKTEepU30BaTh: cBoel paboTEHI. HUE ompoc, pabora y
JIOTBDY. [Mpumenenue - OCHOBHBIE TMpaBwia | YYacTBOBaTh B paboTe | TNpejacTaBie- JIOCKH,
OpPTaHMYECKUX KHUCIIOT B TEXHUKH 0€30MacCHOCTH | TPYIIIIHL. HUH 00 WH/INBH Ty aTIbHbIS
Boposckowm paiione. mpu pabore B XH- OpPraHMYECKUX 3a/1aHusl.

MHUYECKOM Ka6I/IHeTe; KHCJIOTaX U UX
-HauboJiee  PacIpOCTp- POJIU B JKU3HU
AHEHHBIE TOJIUMEPHl U U ipodeccro-
HUX CBOMCTBA. HaJIbHOU
I'pamotHO oOOparnaroTcs JIEATSIIBHOCTH
C XUMHYECKOH MOcynoun YEJIOBEeKa.
u JabopaTopHBIM 000-

PYJOBaHHEM.

44 | CnoxHble 3¢ upsbL: KomOuHupoBan | HayduTcs Ompenenars TeMy H OpoHTaNIbHBIN
MOJy4eHHE, CTPOCHHE, HBIHA YPOK XapaKTepU30BaTh: LeJb YpOKa. ompoc, pabora y
HOMeHKnatypa. ®Dusn- - CTPOEHHUE CIIOKHBIX CocraBisTh IU1aH JOCKH,
YECKHE M XUMHYECKHUE 3¢pUpoB; CBOEif paboTHI. WHIUBHUIYaJIbHEIE
CBOWCTBa CIJIOYKHBIX -TIOJTyYeHNE; VYdacTBOBaThH B pabore 3aJIaHHS.
3¢UpoB, UX MpHUMeE- -CBOIICTBAa W HCIOJIb- | TPYIIIIBL
HEHHUE. 30BaHUE B ObITY




CIOXKHBIX d(OHUPOB U
KHUPOB.

45 | Ilpaktuueckas paboTa KomOunupoBan | Hayuurcs CocraBnath mwiad | Popmuposa- OpoHTaTBHBIN
No6 «CuHTE3 CIIOKHOTO HBIA YPOK XapaKTEPU30BaTh: cBoeil pabOoTHI. HUE ompoc, paboray
a¢pmpa». HIJIMK - - OCHOBHBIC TIpaBWja | YYacTBOBAaTh B paboTe | MpeacTaBie- JIOCKH,
Kamyra TEXHUKH O€30MacHOCTH | IPYIIIIBL. Huil o HJIIMK | unnuBuayansHble
3NEKTPOMETATyprUyec pu pabote B —Kanyran 3a/laHusl.

KU 3aBOJI. XUMHICCKOM KaOMHeTE; (dhapmarneBTHIC
- Haum0oyee pacrmpo- CKOH
CTPpaHCHHBIC MOJHUMEPBI ITPOMBITIIJIICHHC
U UX CBOMCTBA. otu. Ux pons
I'pamoTHO OOpamaroTes B )KU3HU U
C XMMHYECKOU TOCYym0i npogeccuo-
U J1abopaTOpHBIM 000- HaJBHOUN
pPYyIOBaHHEM. JIeSATEIEHOCTH

46 | Pemenue pacYeTHBIX KombunnpoBan | Pemenne pacuetHbix u | CocTaBisiTh IUIaH YeJIOBEKa. MNunuBunyansHble
3a71a4. HBIHA YPOK JKCIIEPUMEHTAIBHBIX CBOCH pabOTHI. 3aJ]aHUSA
dapmaleBTHUECKAs 3a/1a4. YyacTtBoBaTh B paboTe
MIPOMBIIIJICHHOCTH TpyIIbL.

Kamyxckoii obnactu. Pewenne 3anau.

47 | XKupsl. CocraB u KomOunupoBan | Hayuurtcs Onpenenars TeMy H @pOoHTaIBHBIA
48 | cTtpoeHue MOJIEKYJL. HBIHA YPOK XapaKTepu30BaTh: LeJb YPOKa. orpoc, pabora 'y
dusnveckre u - CTpOEHHE KUPOB; CocraBiAarth IIaH JIOCKH,

XUMHYECKHE CBOWCTBA - UX HOMEHKIIATYpY; cBoel paboTBHI. WH/INBH/TyaJIbHbIS

*upoB. Mputa u CMC. - KJacchl  CJIOXKHBIX | Y4acTBOBaTh B pabore 3a/1aHHUS.
Jlaboparoprass pabora KUPOB. TPYTIIEL.

Ne6«CBoCTBa KUPOBY.

JlabGopaTopHass pabora

No7«CpaBHeHmne

CBOICTB pacTBOpOB




MbBIJIa HW CTHPAJIBHOI'O
MOPOLIKa».

49 | O6o0menne W  CHC- KombOurmposan | CocrtaBnsroT ypaBHeHus | Onpenensits TeMy U OpoHTaTHHBINA
TeMaTu3arus 3HAHUU HBIHA YPOK peaxkuuit, LIenH | [eJb ypoKa. ompoc, pabora 'y
«KapbOoHoBble  KHCIO- npeBpauieHnid, pemaror | CocTaBiasATh I1aH JIOCKH,

TBl. CioXHBIE S(HUPHI. 3a/TaYH. cBoei pabOTHI. WHANBUIYalbHBIC
Kupbi». VY4acTBOBaThH B pabore 3aJlaHusl.
TPYIIIBL.
Pewienue 3anay.

50 | KontponpHas  pabora VYpoxk xkontpons | IIpoepka 3HaHUH, | PackppiBaTh 3HaUCHUE KonTponbHas
Ned mo Teme: «Kap- 3HAHWM, yMEHUN | YMEHUH U HABBIKOB | IIOHSATUN U TEPMHHOB pabora
6OHOBI>IG KHCIJIOTBI U UX 1 HAaBBIKOB. ydalmuxcs 10 KypCy | 110 TEME.

[IPOU3BOJHBICY. xumun 10 knacca. BricTpauBats
NPUYNHHO-
CJIEJICTBEHHBIE CBSI3H.

51 | YrmeBoapl, X COCTaB U KoMOuampoBaH | HayuuTcs xapakrepus3o- | Ompenensats TeMy u OpOHTATBHBIN

KJIACCU(DUKAITHSL. HBI YPOK BaTh: KJIACCU(UKAIUIO | IIENIb ypOKa. ompoc, pabora 'y
YrjieBOAOB, XUMHYCCKUEC CocTaBisTh IIJ1aH JOCKH,
CBOMCTBa Ha OCHOBAaHWU | CBOEH pabOThI. WHAVBUYAJIbHBIE
CTPOGHHSI  MOJIEKYJBI, | Y4acTBOBaTh B padoTe 3a/laHusl.
BAKHEHIINE  CBOMCTBA | IPYIIIBL.
Kpaxmaia ¥ LEITI0JI03bI.

52 | MoHocaxapuisl. KombunnpoBan | 3Hakomsitcst ¢ ocobeH- | Omnpenensits TeMy H OpoHTaTBHBIN
I'ekco3pl. ['moko3a u HBIHA YPOK HOCTSIMHU CTpOEHUS | LEb YpOKa. ormpoc, pabora 'y
¢dbpykTo3a. [IIOKO3Bl  Kak  ambje- | CocTaBusiTh IUIaH JIOCKH,

TUAOCIIUPTA. CBOEH pabOThI WHAVBUYAJIbHBIE
Hay4YUTCsl XapaKTepu30- | Y4JacTBOBaTh B padoTe 3a/1aHusl.
BaTh! CBOWCTBA W | IPYIIIBL

MIPUMEHEHUE TIFOKO3BI.

53 | [lomucaxapumel. Kpax- KomOunupoBan | Haydutcs Ompenenarte TeMy H OpoHTaNbHBIN
Mal M LEJUII0JI03a. HBIN ypoK XapaKTepH30BaTh: LENb YpOKa. ompoc, padora y
JlabGopaTopHass pabota BaxHeWmme cBoicTBa | COCTaBIAThH IJIaH JTIOCKH,

Ne8«CBoiicTBa IITFOKO-

Kpaxmajia U IEJUIF0JIO3hI

cBoel paboTHI.




3BI ¥ Kpaxmasa. Ha OCHOBAaHWHW CTPOEHHUS | YUacTBOBaTh B padoTe AHANBUIYaAITbHBIE
MOJICKYJIBI. TPYIIIBL 3a/laHusl.

54 | Ilpaktuueckass paboTa KomOunupoBan | Hayuurcs Omnpenensite temy u | Dopmupona- OpoHTaNBHBIT
Ne7 «YTIeBOJbI». HBII YPOK XapaKTepHu30BaTh: LIeb ypOKa. HUE ompoc, paboray
XYUMHUYECKOe TPOU3BOJI- - ocHOBHBIe TpaBmia | COCTaBIATH IUIaH | TpeaCcTaBlie- JIOCKH,

CTBO Kamy»xckoro TEXHUKH OE30MacHOCTH | CBOEH PabOTHI. HUM 0 WHIIUBUyaJbHbIC
peruoHa. npu pabore B XH- | Y4acTBOBaTh B pabOTe | XMMHUYECKOM 3a/laHusl.

MHYEeCKOM KaOUHeTe; TPYTIIIEL. TIPOU3BOICTBE

-Hauboiee pacmpo- U ero pojiu B

CTpaHEHHBIE TOJIUMEPHI KU3HU U

Y UX CBOICTBA. mpodeccro-

I'pamoTHO OOpamaroTcs HaJbHOM

C XMMHYECKOHN MOCyAOu HeATEJILHOCTHU

U J1abopaTOpHBIM 000- YeloBeKa.

pPYyIOBaHHEM.

55 | O6obmenne wu cucre- Kombunnposan | O6o6menne u cucre- | Onpenenits TemMy H OpoHTaNBHBIT
MaTH3aLNs 3HAHUU HBIHA YPOK MaTu3alus 3HAaHUW 10 | UEJb ypoKa. ormpoc, pabora 'y
«YTIIEBOIBDY. TeMe: «YTIEBOOBI». CocCTaBiiITh JIaH JIOCKH,

cBoel paboTEHI. WHIIUBU/TyaJIbHbIE
YuacTBOBaTH B pabote 3a/IaHHUS.
TPYTIIEL.

56 | AMuHBI: CTPOCHHE, KoMOunampoBaH | HayuuTcs xapakrepus3o- | Ompenensats TeMy U OpOoHTATBHBIN
KJIAaCCU(UKAITHS, HO- HBI YPOK BaTh: KJIACCU(PUKAIUIO U | IIeNIb ypOKa. ompoc, pabora 'y
MEHKJIaTypa,  IOJyde- BUABl M30MepuH aMuu- | COCTaBIAThH I1aH JIOCKH,

HHUE. XuMHYecKue HOB, HOMEHKJIATYpY, | CBOEH pabOTHI. WHJIUBU/TyaJIbHEIE
CBOICTBa aMUHOB. CBOWCTBAa aMHWHOB U | Y4acTBOBaTh B padoTe 3a/1aHusl.
aMMHaKa, CIOCOOBI | TPYIIIHL.
TIOJTyYeHUS u ux
MIPUMEHEHHE.

57 | AMHHOKHUCIIOTBI: COCTaB KomOunnpoBan | Hayuutcss xapakrepuso- | Omnpenensits TemMy H @pOoHTaIBHBINA
U CTPOCHHE MOJIEKYIL. HBIN ypOK BaTh: COCTAB U CTPOEHHUE | II€NIb ypOKa. ompoc, pabora y
CsoiicTBa aMHHO- aMHHOKHUCIIOT, u30oMe- | CocTaBisTh IU1aH JOCKH,
KHCIIOT, WX HOMEHKJIa- pHUIO, BOMCTBEHHOCTH | CBOEH pabOTHI. WUHJIUBU/TyaIbHbIE
Typa. [Tonyuenue WX CBOMCTB W ee | YdJacTBOBaTh B padote 3a/1aHHUS.
AMHHOKHCJIOT. MPUYHHBL. TPYIIIBL.




OmpenensoT ITpPHHAI-
JISKHOCTh  BEINECTB K
KJIACCY aMUHOKHCJIOT.

58 | benkn kak OwormoNH- KoMOuampoBan | HayuuTcs xapakrepus3o- | Ompenensits TeMy u

59 | Mmeper, wux OwWoOIOTH- HBIA YPOK BaTh: COCTaB U CTPOCHHUE | IIeNIb ypOKa.
yeckue (GyHKuuu. Xu- OenkoB, Oenku  kak | CocTaBisTh IU1aH
MHUYECKHE CBOIiCTBa Ba)XHEUIIMM COCTABHBIM | CBOEH pabOTHI
OCIIKOB. 3HavcHHE gacTsAM THINH, KadecT- | YJacTBOBaTh B paboTe
0eTKOB. BEHHBIE PEAKLIUU. TPYIIIBL.
JlabopaTopHass pabota
Ne9  «CeoticTBa Oein-

KOBY. XUMHYECKOE
HIPOU3BOACTBO bopoBc-
KOro paiioHa.

60 | IIpaktuueckass pabora KoMOuaHMpOBaH | HayduTCs CocTaBnAarte IUIaH
Ne8  «UnenTudukanus HBIA YPOK XapaKTEepPU30BaTh: cBOEH paboThI
OpPTaHMYECKHX  COEIu- - OCHOBHBIC TMpaBWja | Y4acTBOBaTh B padoTe
HeHUi». XuMHYeCKoe TEXHUKH 0€30MacHOCTH | TPYIIIIHL.
mpousBoAcTBO Kamyxkc- pu pabote B
KO 00acTH. XUMHMUYECKOM KaOWHETE;

-HauboJiee pacrpocTpa-
HEHHBIE TTOJIMMEPHI U HX
CBOMCTBA.

I'pamotHO oOOpararoTcs
C XMMHUYECKOH Mocynou
u nabopaTopHbIM 000-
PYJOBaHHEM.

61 | HykinenHOBBIE KHCIOTHI. KomOunupoBan | Hayuurcs onpeaeisats | Onpenensite TemMy H
DapmaneBTUYECKOE HBII YPOK nonstus: JJHK n PHK, | mens ypoxa.
IIPOU3BOJICTBO B Ka- HYKJICOTHU. CocTaBisTh TIJ1aH

JyCKOH 00nacTu.

HAY4IHUTCSl XapaKTepU30-
BaTh: COCTaB U CTPOCHUE
JHK u PHK, ©6wuono-
rudeckue QyHKLINH.

CBOEi pabOTHI
YyacTtBoBaTh B paboTe
TPYIIIBL.

®opmupoBa-
HUE
npezacTaBie-
HUU O
XMMUYECKOM
MPOU3BOJICTBE
u
(hapmarneBTHIe
CKOM U HX
POJH B )KU3HU
u ipoheccro-
HaJbHOUI
JeSTETBHOCTH
YeJioBeKa.

OpoHTANTBHBIN
ompoc, pabora 'y
JIOCKH,
WH/IMBH]Ty aJTbHBIC
3a/1aHusl.

OpOHTATBHBIN
ormpoc, pabora 'y
JIOCKH,
WHIUBUIYalTbHBIC
3a/1aHuS.

®OpoHTATBHBIN
ormpoc, pabora y
JIOCKH,
MHIIMBUlyaJIbHbIE
3aJaHHA.




62 | KonrponpHas  pabota Ypok konTposa | [IpoBepka yuammuxcs no | PackpeiBaTh 3HaueHHE KonTponbHas
No5 mo Teme: «VYrie- 3HAHUW, YMEHUW | TeME: «YTJEBOABl W | OHATUN U TEPMHUHOB paborta
BOJABl U a30TCOIEpPIKa- Y HAaBBIKOB. a30TcolepKalllhue  Ccoe- | IO TEME.
1€ COCTUHEHUS. JUHEHUS. BricTpauBath npu-

YUHHO-CJIEICTBEHHBIE
CBSI3H.
63 | BuramuHEL KoMOunampoBan | Hayuutcs  ompenensats | Onpenensats TeMy u OpoHTaTHHBIH
HBII YPOK MOHATUS: ABUTAMMHO3, | LIEJb YpOKa. ompoc, pabora 'y
runep u  runoBuTa- | CocTaBIATh I1aH JIOCKH,
MHHO3. cBOei pabOTHI WHJVBUTyaJIbHbBIE
HaydUTCsl XapaKTepu3o- | YJacTBOBaTh B paboTe 3a1aHHUS.
BaTh: BUTAMHHBI, KJacc- | TPYIIIHL.
cuuKanuo U 0003Ha-
YEHUE, paCTBOPUMOCTb.
64 | depMmeHTHI. KoMOunampoBan | Hayuutcst  ompenensats | Onpenensits TeMy U OpOHTATBHBIN
HBIN ypoK MOHATHS: (PepMEHTHI. 1eJb YPOKa. ompoc, pabora y
Hay4yuTcs xapaktepu3o- | CocTaBisTh I1aH JIOCKH,
BaTh: (u3uueckue U | cBoed pabOTHI WHIUBUYaJIbHbIE
XUMHYECKHE CBOWCTBA, | YUacTBOBATh B paboTe 3a/1aHUS.
Oe3omacHoe TpPUMEHe- | IPYIIIIBL
HUE JIEKapCTBEHHBIX
BEILIECTB.
65 | T'opmoOHBI. KomOunnpoBan | Hayuurcs onpeaeisats | Onpenensits TemMy H OpoHTaTBHBIN
HBIM ypOK MIOHSTHSA: TOPMOHBIL. IENb YPOKa. ompoc, pabora y
HayuuTcsl xapaktepu3o- | CocTaBlATh IJ1aH JIOCKH,
BaTh: KJIACCU(UKAIUIO | CBOEH pabOTHI WHIUBUYaJIbHbIE
TOPMOHOB u ux | YyacTBoBaTh B pabore 3a/1aHusl.
OTIENBHBIX  TpeAcTa- | TPyIIbL.
BUTEJIEH.
66 | Jlexapctra. KomOunnpoBan | Hayuutcs xapakrepuso- | Omnpenensits TemMy H @pOoHTaIBHBIA
HBIM ypoK BaTh: (HU3MYECKHE U | LIEJIb ypOKa. ompoc, padora y
XUMHYecKrne CBoicTBa, | CocTaBmsATh IIaH JIOCKH,
Oe3omacHoe MIpU- | CBOEH pabOTHI WHJIUBUyaJIbHbIE
MEHEHHE nexkapcT- | YyactBoBath B paborte 3a/laHusl.
BEHHBIX BEUIECTB, | TPYIIIBL.




MEXaHU3Mbl HUX JIEeHCT-
BUSL.

67 | O6oOmEeHne " CHCTe- KomOuuupoBan | O6o0meHne u | PackprIBaTh 3HaUCHHE OpoHTaTHHBINA
MaTu3alusl 3HaHUU TI0 HBII YPOK cHUcTeMaTU3allus 3HAHUM | TOHATUN U TEPMUHOB ompoc, pabora 'y
OpPraHUYECKOW XHUMHUH. [0 OpPraHUYEeCKOM XH- | IO TEME. JIOCKH,

MUHU. BricTpauBaTs npuyuH- UHIUBUyabHbBIC
HO-CJIE/ICTBEHHBIE CBSI- 3a/1aHusl.
3.
68 | ltoroBass KOHTpOJBHAS VYpoxk xkontpons | IIpoepka 3HaHuH, | PackppiBaTh 3HaUCHUE KonTponbHas
pabora. 3HAHWM, yMEHUN | YMEHUH U HABBIKOB | IIOHSATUN U TEPMHUHOB pabora
1 HAaBBIKOB. ydalmuxcs 1o KypCy | 11O TEME.
xumun 10 knacca. BricTpauBaTh npuyuH-
HO-CJICICTBCHHBIC
CBSI3U.
69- | PesepBHoe Bpems 2 yaca

70




11 kjaacce

Ne Tema ypoka Koa | Tun ypoka | DJieMeHTHI cOiepKaAHUA TpedoBaHus K YPOBHIO PernonajabHbliii Bup Dara
-BO MOATOTOBKH YYaIIUXCS KOMIIOHEHT KOHTPOJIA, | nposepe
qgac H3MEpH HUA ypOKa
OB Teau Mo nnany

dakTnyec
Ku
1. Beenenue. Beonsblil un- 1 Kombunnp | Xapakrepusyet Onpenenstb TeMy U Ielb BXOJIHOMN
ctpykrax o Th. OBaHHBIM | BaKHEHIIME  XUMHUYECKHE | YPOKA.

YpOK MTOHATHS: PackpriBath 3HAYCHHE
XUMHYECKUH 3JIEMEHT, | TEPMUHOB XHMHA, CTPOECHHE,
aToM, MOJIEKYJIa, | CBOWCTBA M  NpeBpalleHus
OTHOCHUTEIIFHBIE aTOMHAasl W | BEIIECTB, aTOMBI, MOJIEKYJIbI.
MOJIEKYJISIpHAs MaCCHI. YyacTBoBaTh B 00CYXIEHHUH

BOIlpoca O TOM, JJISi YEro

OOBSICHAIOT  (PU3UYECKU | HYXKHO 3HATh XUMHUIO.
CMBICTT atomHoro | HaseiBaTh " KpaTKO
MOPSAAKOBOTO HOMEpa | XapaKTepu30BaTh HCTOYHHUKHU
XUMHYECKOTO  DJIEMEHTA, | 3HAHHM [0 XUMHH.
HOMEPOB TPYIIIEL, Iiepuoaa, | CTposAT — JIOTHYEeCKHe  Lenu
K  KOTOPBIM  3JIEMEHT | pacCyKICHHH.
npuHaiexutr B [ICXD
JI.1. Menneneena.

2. Crpoenue aroma. Onekr- | 1 KomOuamp | Hayumrcs ompexnensath | OnpenensTs TeMy W Uelb TEKYIIHN

poHHast 000JI0UKa. OBaHHBIN | TOHATHS: QJIEKTPOHHAS | ypOKa.
YPOK opOuTash, B3aNMOCBS3h HO- | COCTaBISITh  IJIAaH ~ CBOEH TeCT
Mepa YpOBHS M OJHEPruu | paboTHI
3NIEKTPOHA. YyacTBOBaTh B pabote

IPYIIBL.




HAYIUTCS
XapaKTepHU30BaTh:
COBpEMEHHbBIE
MIPEJICTABICHUS O CTPOCHHUHN
aTOMOB.

CocCTaBng0T 3JEKTPOHHBIE

BricTpanBath MIPUYUHHO-
CJICZICTBCHHBIC CBS3H.

u 3JIEKTPOHHO-
rpadudecKkue (hopMyITBI
aTOMOB.
3. OcoOEHHOCTH CTPOCHHUS KomOunup | Hayuurcs Onpenenste TeMy U Ielb TeKyIIUH
3JIEKTPOHHBIX 000JI0UEK OBAaHHBIA | XapaKTepU30BATh: ypOKa.
MEPEXOAHBIX JJIEMEHTOB. YPOK B3aUMOCBSI3b Mexnay | CoctaBnsiTh  maH  CBOEH TeCT
OpOwuTanu s u p. MOJIOKEHUEM 3JIEMEHTa B | pabOThI
I[ICX3 J.MN.MenaeneeBa u | YuacTBOBaTh B pabote
CTPOCHHUEM €ro aToMa. TPYIIIBL
CoCTaBiA0T 3JE€KTPOHHBIE
" 3JEKTPOHHO-
rpapudIecKue hopMyIIBI
atromMoB s-, p-, d- u f-
3JIEMEHTOB.
4. IIepuonnueckuii 3aK0H U KomOunup | 3HatoT cmbicn u 3HadeHue | Ompenenits TeMy H  Uelb TEeKYyIUH
[CX2 J.M.Mengenee- OBaHHBIM | NEPUOJUYECKOrO  3aKOHA, | ypOKa.
Ba. YpOK TOpH30HTaNbHbIE W BepTH- | COCTaBRNATh  IUIaH  CBOEH TeCT
KaJbHbIE 3aKOHOMEPHOCTH | PabOThI
Y UX IPUYHHBI. YdacTBOBaTbH B pabote
Harot XapaKTePUCTUKY | TPYIIIBL.
3JIeMEHTa Ha OCHOBAHMH €T0
nojoxenus B IICXD JI. U.
Menpeneesa.
S. XUMHUYecKast CBA3b: HOH- KomOunnp | 3HakomsTcs c | Onpenenats TeMy W LEIb TEeKyIIHH
Has ¥ KOBaJICHTHASI. OBaHHBIM | KiaccuuKkaleidi  THUIOB | ypoKa.
YpOK xuMmuuecko  cBs3u W | CocTaBnATh  IUIaH ~ CBOEH TECT

paboThI




XapaKTepPUCTUKON KaKJIOro | Y4acTBOBaTh B pabote

U3 HUX. TpYTIIBIL.

Hay4YuTCs BricTpanBaTh MIPUYUHHO-

XapaKTepU30BaTh: CBOICTBA | CIEACTBEHHBIC CBS3H.

BEIIECTBA, 3HAasl THUI €ro

KPUCTAJUIMYECKON

PELIETKH.
Meramnmmaeckasi, Bomo- | 1 KomOuamp | 3HaKomsTCS ¢ | Onmpenenats TeMy © LeIb TeKYIIHH
ponHas XUMHUYECKas OBaHHBIH | KiaccuuKkaue TUIIOB | ypOKa.
CBA3b. EnuHasg mpupona YPOK xuMmuuecko  cBs3u W | CocTaBnsATh  IUIaH  CBOeH TECT
XUMHUYECKOH CBSI3H. XapaKTePUCTUKON KaKIOro | paboThI

13 HUX. YyacTBOBaTh B pabote

Hay4YUTCS TpYIIIBIL.

XapaKTepHu30BaTh: CBOICTBa | BricTpanBarth NPUYUHHO-

BEIIECTBA, 3HAasli THUI €ro | CIE€ICTBEHHBIC CBA3H.

KPUCTAJUIMYECKON

pELIeTKH.
BemecTsa MonekyIsipHO- 1 Kombunnp | OcBauBaroT Onpenenste TeMy U Ielb TEeKYIUH
r0 ¥ HEMOJIEKYJISIPHOIO OBaHHBIN | XapaKTEpUCTHKH BEIIECTB | YpOKa.
cTpoeHus. Tumsl KpHc- YpOK MOJIEKYJISIPHOTO u | CocTaBnsiTh  IUIaH  CBOEH TeCT
TaJUINYECKUX PELIETOK. HEMOJIEKYJIIPHOTO paboThI

CTPOCHHUSI. Y4acTBOBaTH B pabote

HAaY4HTCS IPYIIIBL.

XapaKTepu30BaTh: cBoiicTBa | BricTpauBath MPUYUHHO-

BEIIECTBA, 3HAs THII €ro | CIEJCTBEHHBIE CBS3M.

KpUCTaJUIMYECKOU

PELLIETKH.
CoctaB BemectB. [lpu- 1 KomOunup | Hayuurcs onpeaenats | Onpenensats TemMy W 1enb | POpMUPOBAaHUE | TEKYIIUH
YIHBI MHOT000pa3us OBaHHBIM | MOHATHS:  BENIECTBO W | YpOKa. MIpeICTaBICHUI
BEIIECTB u Hx YpOK ¢ynkumonanpHas rpynmna. | CocraBisTh  IJIaH  CBOEH 00 TECT
MIPUMEHEHUE B 3HaKOMATCSA C NPUYMHAMH | PabOTHI 0COOEHHOCTAX
Kanyxckoi o0JacTy. MHOTO00pasusi BEIIECTB, C JIeSITENILHOCTH




Yuctble BelmiecTBa U BOXHEHITUMH (YHKIIHOHA- | Y4YacTBOBATh B pabote mojaei,
CMECH. JLHBIMU TPYTIIIAMH. TPYIIIIBL. BEIyIIEH K
pa3BUTHIO
MPOMBILUIEHHOC
1 BopoBcKkoro
paiioHa u
Kanyxckoit
obmactu.
OcBoenue
crucTeM
PEAMETHBIX
3HAHUM 11
HOCJIEIYIOLLIET O
HU3y4YEHUS
JUCUUIIINH
HEOOXOIUMBIX
JUISL IOJTy4YEHUS
VHXXEHEPHBIX,
TEXHUYIECKUX
CIIEIIMATILHOCTE
.
9. Tumnel KpUCTAIITUYECKUX 1 KomOunamp | 3Hakomstcss ¢ tumamu | Onpepenste TeMy W Lelb TEeKyILIUH
pemetok. ['uOpuam3anus OBaHHBIM | KPUCTAJNIMUYECKUX ypoKa.
AJNIEKTPOHHBIX  OpOuTa- YPOK pemerok. [lo  dopmyne | CoctaBnare  mnaH  cBoeH TECT
nei. I'eomerpust Mmoie- BEIIeCTBa  MPEJIoJaralT | paboThl
KyJI. THIT CBSI3U, MPEJICKA3BIBAIOT | Y4acTBOBATH B pabote
THII KPUCTAJUTMYECKON | TPYIIIIHL
peleTKu. 3HAKOMSTCS C
reoMeTpuen MOJIEKYJI
Ba)XXHEHINNX COEIUHEHUN:
BOJbl, aMMHUAKa, AJIKaHOB,

AJIKCHOB, AJIKUHOB U JIP.




10. | ducnepcHble CUCTEMBI U KomOuamp | Hayumrtcs ompenensaTh | OnpenensiTh TeMy U IENb TeKYIIHH
PacTBOPBL. OBaHHBIN | TOHATHS: JUCIiepCHast | ypoka.
JlaGopatopnast ~ pabota YpOK CUCTEMA, UCTUHHBIN U Kon- | CocTaBnATh  IUIaH  CBOEH Jlabopartop
Nel«llomyuenne KoJuTO- JIOMTHBIN PacTBOP. paboTEHL. Has padora.
UAHOTO PacTBOpa XJIOPH- HaY4UTCS YyacTBOBaTH B pabote
na xenesza (ID)». XapaKTEPHU30BaTh: IPYIIBL.
KJTaccH(pHUKaITHIO
JICTIEPCHBIX CHUCTEM.
11. | Pemenue 3amau no Teme: KomOunup | Hayuurcs Onpenenste TeMy | Ielb TEeKYIUH
«PacTBOpbI». OBaHHBIM | XapaKTepHU30BaTh: ypoKa.
YPOK anropuT™M npurotoBicHus | CoCTaBmsITh  IJIAH  CBOEH Pewenue
pacTBOpOB 3aJaHHOM KOH- | pabOoTHI. 3ajay.
HEHTpalud B OBITY W Ha | Y4acTBOBaTh B pabote
MIPOU3BOCTBE. TPYIIIBL
Pemenue 3agau.
12. | Teopuss = XMMHYECKOTO KomOuamp | Hayunrtcs onpenensats | Onpenensate TeMy M Lelb TEeKYyILIUH
CTPOEHHUSI OPraHUYECKUX OBAHHBIA | MOHATUS: M30METPUS U | YpOKa.
COEMHEHUI A. M. YPOK TOMOJIOTUYECKHUM PAI. CocraBnare  IUTaH  CBOeH TECT
Bytneposa. 3HaKoMATCS U | paboThI
XapaKTepU3ylOT OCHOBHBIE | Y4acTBOBATbH B pabote
MOJIOKEHUS TEOpPHUH | TPYIIIHI.
XUMHYECKOTO cTpoenus | BoicTpauBaTth MPUYUHHO-
COE€IUHEHNN A. M. | ciencTBEHHBIE CBI3U.
Bytneposa.
CoCTaBIg0T CTPYKTypHBIE
¢GbopMynbl  M30MEPOB |
TOMOJIOTOB.
13. | Pa3BuTtHe Teopum crpoe- KomOunup | Hayuurcs Onpenenste TeMy © Ielb TEeKYyIIUH
HUSl OpraHMYEecKHX Be- OBaHHBI | XapaKTepU30BaTh: ypoKa.
IIECTB. YpOK TECT




OCHOBHBIE monokeHust | CocTaBnsATh  IUTAaH  CBOEH
TEOpUHU CTpOeHUsl | paboTHI

OpraHMYECKUX BELIECTB. VYy4acTBoBaThH B pabote
CoCTaBIAIOT CTPYKTYPHBIE | TPYIIIHL

¢bopmynel  mM30MepoB U | BricTpamBath NPUYUHHO-
TOMOJIOTOB. CJIEJICTBEHHBIE CBSI3H.

14. | [Homumepst u ux KomOunup | Hayuurcs onpeaensats | Onpenensats TemMy W 1enb | PopMUpOBaHUE | TEKYIIUH
[IPUMEHEHUE B OBaHHBIM | NOHSTHUSL: MOHOMED, | ypoKa. NpEeACTaBICHUN
Kamyxckoii obnactu. YpOK MOJIUMED, cTpykTypHoe | CocTaBnsaTh  IUIaH  CBOEH 00 TeCT

3BCHO, CTETCHb | PabOThI 0COOCHHOCTSIX
MOJIMMEPU3ALNY, CPENHss | Y4acTBOBaTh B paboTe | IeATeNEHOCTH
MOJIEKYJIIpHAsl Macca. TPYIIIIBL. TOJIEH,
Hay4YuTCs BeicTpausats IIPUYUHHO- BEJyILIEH K
XapaKTepU30BaTh: CJICICTBCHHBIE CBS3H. Pa3BUTHIO
OcHOBHBIE CHIOCOOBI MPOMBILIUIEHHOC
MOJTyYEHHsI TTOJIMMEPOB. 1 bopoBckoro
paiioHa u
Kanyxckoit
obnactu.
OcBoenue
CHUCTEM
PEAMETHBIX
3HAHUM 171
MOCJIEIYIOLIErO
U3YUYECHUS
JTUCIUTIITNH

HEOOXOIUMBIX




JUTSL TIOJTY4CHUS
WHXCHEPHBIX,
TEXHHUECKUX
CIIEITHAIBHOC-

TEH.

15. | OG30p BaXHEUIHX TIO- KomOuamp | 3HakomsTcss ¢ Hambomee | OmpenensiTh TeMy U IeNb TEKYIIHH
JIUMEPOB. OBaHHBIN | pacIpOCTpaHEHHBIMHU ypoKa.
YpOK MOJIMMEPaMH, ux | CocraBisAiTh  TaH  CBOEH TecT
CBOIicTBaMu U | paboThI
MPaKTUYECKUM VYdacTBOBaThH B pabote
MPUMEHEHUEM. TPYIIIHL.
BricTpanBaTh MIPUYUHHO-
CJIEJICTBEHHBIE CBS3H.
16. | IIpaktuyeckas  paboTa KomOunup | 3HatoT ocHOBHBIC mpaBwia | Omnpenenits TeMy H  1elb TEeKyIIUH
Nel «Pemienue skcnepu- OBaHHBIN | TEXHUKHU 0E30MACHOCTH MPH | YPOKa.
MEHTaJBHBIX 3a/ad To YpOK pabore B  xumuueckoMm | CoCTaBNsATh  IUIAH  CBOEGH [paktudec
OTIPEIICTICHHUIO IacT- KabuHeTE. OmpenensroT | paboThl Kas pabora.
Macc U BOJIOKOH. HaunOonee LIMPOKO




pacrpocTpaHeHHbIE YyacTBOBaTH B pabote
MOJTMMEPHI o UX | TPYIIIBIL.
CBOMCTBaM.

17. | OGoOmenne u cucreMa- Kom6uamp | O6obmenue u | OmpenensaTts TeMy W LeIb TeKYIIHH
TU3aMsl 3HAHUN 110 TeMe OBAaHHBIA | cHCTeMaTH3alMs 3HAHWHU 10 | ypOKa. Pemenue
«CTpoeHHE BEIIECTBAY. YPOK TEMe «Crtpoenue | CocTaBnaTh  IUIaH  CBOeH 3a/1a4.

BEIIIECTBAY. paboThI
YyacTBOBaTh B pabote
TPYIIIBL.

18. | KonTpomnpras pabora Nel Ypok [IpoBepka 3Hanuii, ymeHuid | PackpbhIBaTh 3HaAUECHNE TECTOBBIE
nmo teme: «CrpoeHue KOHTpPOJIs | ¥ HABBIKOB YYAIIMXCs IO | IMOHSTHH H TEPMUHOB IO TEME. YPOBHEBBIE
BEIIECTBAY. sHanmii, | Kypcy xummu 11 kmacca. BricTpanBaTh MPUYHHHO- 3aJaHUs

yMenuit 1 CJIEJICTBEHHBIE CBSI3H.
HaBBIKOB.

19. | Knaccudukanuss xumu- KomOunnp | 3Hator, kakue mponeccsl | Ompenensite TeMy W Lelb TEKyIIHN
YEeCKHX peakUuil B opra- OBAaHHBIA | Ha3bIBAIOTCS XMMHUYECKHMU | YpOKa.

HUYECKOH M HEOpraHu- YPOK peaknusamMu, B ueM ux cyThb. | CocTaBnATh  IJIaH  CBOEH Jlaboparop
YECKOW XMUMHHU. YcraHaB/IMBaOT paboThI Has pabora.
JlaGopatopnast ~ pabota NPUHAJIEKHOCTD YdacTBOBaThH B pabote

Ne2  «Paznoxenue mep- KOHKPETHBIX pPEaKUUi K | TPYIIIHL.

OKCHJa  BoAOpoza ¢ pa3IMYHBIM  THMaM 10 | BeicTpauBath MPUYUHHO-

MOMOIIBI0 OKCHUAA MeEAu PasInYHBIM NPU3HAKaM | CIIEJCTBEHHBIE CBS3H.

(II) m xaranasbm». KJ1acCU(UKaIHU.

20. Tennosoit 3 dext Xxumu- KomOunup | Hayuurcs omnpenensats | Onpenensats Temy W 1enb | PopMUpPOBaHUE | TEKYIIHHA
YeCKOH peakuuu. OBAaHHBIA | MOHSATHS: TEIUIOTA | YpOKa. MIpeICTaBICHUI
XYUMHUYECKOe TPOU3BOA- YpOK oOpazoBanmst  BemiecTBa, | CocTaBnATh  IUIAH  CBOEH 00 Pemenne
cTBo I. banabaHogo. TeI10BoM 3¢ (hekT peakiuu. | paboTh 0COOCHHOCTSIX 3a/ad.

JCATCIIBHOCTHU




CocCTaBIsoT Y4acTBOBaThH B pabote O JICH,
TEPMOXVMHUYECKUE ypaBHE- | TPYMIIBI. BeIyUIeH K
HUS u pou3BoAAT | BeicTpanBaTh TIPUYUHHO- Pa3BUTHIO
3JIEMEHTapHBIE PACUYETHI 110 | CIEICTBEHHBIC CBA3H. IIPOMBIIIJIEHHOC
HUM. 1 BopoBcKkoro
paiioHa u
Kanyxckoit
o0macTH.
OcBoenue
CUCTEM
MPEIMETHBIX
3HAHUM 11
MOCIIEAYIOIETO
H3yYEHUS
JUCLUIUIUH
HEOOXOIUMBIX
JUTSL IOTY4EHUS
WH)XECHEPHBIX,
TEXHUYECKUX
CIeIaIbHOC-
TEH.
21. | CKkopocTb XHMHYECKOU KomOunnp | Hayuurcs ompenesate | OnpenensTe TeMy U ILeJb TeKyLLIUH
peakuuu. OBaHHBIN | TOHATHS: CKOpPOCTbH | ypOKa.
YPOK XUMHYECKON peakny. CocraBiaTe  muaH  CBOeH Pemenne
HAaY4HTCS paboThI 3ajad.
XapaKTepHU30BaTh: YyacTBOBaTh B pabote
(bakTopbl, BIUSIONIME Ha | TPYIIIHI.
CKOpPOCTb PEaKIHH.
22. | Karanus. KomOunup | Hayuurcs Onpenensats TeMy | IElb TEKyIIHH
JlaGoparopnast  pabota OBaHHBI | XapaKTepU30BaTh: ypoKa.
Ne3 «3HaKOMCTBO € KOJI- YPOK KaTamn3 W Katanm3aTophl | COCTaBISITH  IJIAH  CBOEH JlaGoparop
nexuuenn CMC, coaep- Kak crocoObl yHpaBieHUs | paboTHI Has pabora.
MKaIIKUX SH3UMBD). CKOPOCTBIO  XMMHYECKOW | YUacTBOBATb B pabote
peaxiumy; MEXaHHU3M | TPYMIIBL.




TOMOTEHHOTO, BeicTpanBaTh MIPUIMHHO-
TeTepOreHHOT0 U | CIIEZICTBEHHBIE CBA3M.
(epMEeHTAaTHBHOTO
KaTaJIN30B.
23. | O6paTUMOCTh XHMHYEC- KomOunup | Hayuurtes ompenensaTh | OnpenensTe TeMy U IENb TeKYIIHH
KHX peakuuid. Xumuuec- OBaHHBIN | TOHATHS: XUMHUYECKOE | YpOKa.
KO€ paBHOBECHE. YpOK paBHOBeECHE. CoctaBnare  mjuaH  CBoOeH TECT
HayIUTCS paboThI
XapaKTepHU30BaTh: VYyacTBOBaThH B pabote
o0paTuMbIe 1 HEOOpPATUMBIE | TPYIIIHL.
XUMHAYECKHE peakuum,
yCIIOBHUS CMELCHHUS
XMMHYECKOTO PaBHOBECHSI.
24. | Pemenue 3a1a4 u KomOuamp | Onpenenstor TemwoBor | Onpenensatb TeMy U LEJb TEeKYyILIUH
yIpaXHEHUH. oBaHHBIH | 3 ekt XUMHUYECKOH | ypoKa.
YPOK peaxkuuu, a take | CocTaBIsITh IUIaH cBOEM Pemenue
CMeILlCHNE paBHOBecHs | pabOTHI 3ajay.
XUMHUYECKUX peakuud OT | Y4acTBOBaTh B pabote
pa3In4HbIX (PaKTOPOB. TPYTIIBIL.
Pertenue 3agauy.
25. | lIpaktuueckass  pabora KomOunnp | 3Hator ocHOBHble mpaBuwia | OmpenensTe TeMy W ILelb Texymuit
Ne2  «CkopocTh XHMHU- OBaHHBIN | TEXHUKHU 0E30MACHOCTH MPH | YPOKa.
YECKON peakuuu. XUMHU- YPOK pabdore B  xumuueckoM | COCTaBIATh IUIaH cBOEM IIpakTuuec
YECKOE PaBHOBECHEY. KaOuHeTe. paboThL. Kas pabora.
VY4acTBoBaThH B pabote
TPYTIIBIL.
26. | OxuciuTenbHO-BOCCTA- KomOunup | Hayuurcs onpeaensath | OnpenensTs TeMy U LENb TEKyIIHH
HOBHUTEBHBIE PEAKIUH. OBaHHBI | TIOHATHS: CTENEHb | ypoKa.
YPOK OKUCTICHUS,  OKHUCIUTENh, | COCTABISITH TUTaH cBOEi YnpaxHeH
BOCCTaHOBUTEb. paboTEHL. ust
Hay4YUTCs CocTaBiATh  OKHCIIUTEIBHO- cocTaBJie-
XapaKTepH30BaTh: OTJIWYHS | BOCCTAHOBHUTEIbHBIE PEAKIINH. uus OBP.




OKHUCIIATEIBHO- YyacTBOBaTh B pabote
BOCCTaHOBHUTEIBHBIX TPYIIIEL.
peakuuii  OT  peakuui
MOHHOTO O0OMEHa.
27. | Teopuss  2IEKTPOIUTH- KomOunup | Hayuutes ompenensaTh | OnpenensiTh TeMy U IENb TeKYIIHH
YECKOM JIUCCOIUAITIH OBaHHBIN | MOHATHS: DJICKTPOJIUT U | YpOKa.
(T2 10). YPOK HE3JIEKTPOJIUT. CocraBnarte  IUTaH  CBoeH TECT
HayIUTCS paboThI
XapaKTepH30BaTh: YdacTBOBaThH B pabote
MPUMEHEHUE CUJIBHBIX U | TPYIIIIBL
c1a0bbIx ANIEKTPONUTOB; | BeIcTpanBaTh MIPUYUHHO-
CYIITHOCTh MEXaHHM3Ma | CIIEJICTBEHHBIE CBS3U.
JUCCOIMAIH;  OCHOBHBIE
nonoxenus TO/I; anroputm
ompeeNeHusl  XapakTepa
cpenbl pacTBopa
HEOpPraHMYEeCKHX  COE/HU-
HEHUU.
28. Peakmun moHHoro odOme- KomOuamp | OnwuceiBator cBoiicTBa | Onpenenars TeMy M ULEJb TEeKyILIUH
Ha. OBaHHBI | pacTBOPOB  3JEKTPOIIUTOB | YpOKa.
JlaGoparopHast  paboTta YpPOK KaK (G YHKITHIO o0Opa- | CocTaBiaTh  IJIaH  CBOEHU JlaGoparop
No4 «Peakiuu, uaymnme ¢ 3YIOUIUXCS pu | paboThI Has pabora.
oOpa3oBaHMEeM  OCaJKa, JIUCCOLMAIIMM  WOHOB W | YYacTBOBATh B pabote
rasa WId BOJBl IS OTPaKAIOT MX HA MUChME C | TPYIIIIBL
OpraHMYECKUX M Heopra- MTOMOIIIBIO HMOHHBIX | BeICTpauBaTh IPUYUHHO-
HUYECKHUX BEIIECTBY. ypaBHeHUl. OnpenensroT | CIeICTBEHHBIE CBI3U.
BO3MOXXHOCTh TPOTEKAHUS
peaxkuuit MEXITY
pacTBOpaMu SJIEKTPOIIUTOB.
29 - | I'moponms. KomOunup | 3Hakomstcs ¢ tunamu | Omnpenensats TeMy H  1elb TEeKyIIHH
30. | JlaboparopHas  pabota OBaHHBIM | THAPOJIN3A cosyeit U | ypoKa.
No5 «Paznuunble ciaydau YPOK OpPTraHUYEeCKHUX CocraBnaTe  IUTaH  CBOeH TecT
ruaponm3a comei. Hc- coenuHeHUE. COCTaBISIOT | pabOTHI JlaGoparop
CJIEIOBaHKE CPEIlbl PacT- ypaBHEHUS rUpoiu3a | Y4acTBOBATh B pabote Has pabora.
BOPOB C ITOMOILBIO UH/IH- cole. OnpenensroT | TPYIIIIHI.

KaTOpHOH Oymarm.

XapakTep cpeibl.




PackpeiBatot poJib
00paTUMoro THIPONIN3a
OpPraHUYeCKHX COCANHECHHI

Kak OCHOBBI oOmeHa
BEILIECTB B KHUBBIX
OpraHuszMax u 0oOpaTHUMOTO
rugponm3a ATO  kak
OCHOBBI  DHEPreTUYECKOTO
oOMmeHa B YKHBBIX
OpraHuzMax.

31. | Ilpaktuueckass  pabora KomOuamp | 3Hator ocHOBHBIE TpaBmia | OmpenensTh TeMy U IENb TeKYIIHH
Ne3 «Pemienue skcnepu- OBaHHBIN | TEXHUKHU 0E30MACHOCTH MPH | YPOKa.

MEHTAJIBHBIX 3aJa4 I10 YPOK pabore B  xummueckoM | CocTaBmsTH IUIaH cBoel IIpaxTruec
teme « mmpomms». KaOuHeTe. paboThI Kas paboTa.
YyacTBOBaTh B pabote
TPYIIBL.

32. | Obobmenne u cucrema- Komouamp | O6o6menue u | OnpenensaTts TeMy H© Lelb TEKYIIHH

TU3aLHs 3HAHUH 110 TeMe OBAaHHBIA | cHCTeMaTH3alMs 3HAHWH 1O | ypOKa.
«XUMHYECKUE PEAKLIUNY. YPOK TeEME «Xumnyeckue | CocTaBisiTh  IUIAaH  CBOEM Pewenne
peaxum. paboThI 3ajad.
VYdacTBOBaThH B pabote
TPYIUIBL.

33. | Konrponbnas pabora Ne2 Ypok IIpoBepka 3HaHuii, ymMeHnil | PacKkpbIBaTh 3HaUE€HUE TECTOBBIC
no Teme: «XHUMH-YECKHE KOHTpPOJI | ¥ HABBIKOB YYAIIMXCs IO | MOHSTHH M TEPMH-HOB 110 YPOBHEBBIE
peakuum. 3HaHui, | KYPCY XuUMuH 11 xmacca. TeMe. 3aJlaHus

yMeHHit 1 BrictpanBaTh MIPUYUHHO-
HABBIKOB. CJIEZICTBEHHBIE CBS3H.

34. | Knaccudukanus neopra- KomOunup | Hayuurcs Onpenpensate Temy u  uenb | GopMupoBaHHE | TEKYLIUH
HUYECKUX BEIIECTB. OBAaHHBIA | XapaKTepU30BATh: ypoOKa. npeACTaBICHUH
Xumuueckoe YpOK kinaccel  Heopranmdeckux | CocTaBisiTh  IUIAH — CBOEH 00 TeCT

COCIMHEHUH. paboThI 0COOEHHOCTAX




IIPOM3BOJICTBO B YyacTBOBaTH B pabote
Kamysxckowm pernosne. TPYIIIHL.

35. | Knaccudukanus opranu- KomOuamp | Hayumrtcs Onpenensite TeMy © IIelb
YECKHX BELIECTB. OBAaHHBIA | XapaKTepU30BATh! ypOKa.

XUMHUYECKOE TPOU3BOJ- YpOK KJIACCBI oprannyeckux | CocTaBnaTe  IJaH  CBOeH
ctBo B Kamyxkckom COCIMHEHUI. paboThI

peruoxe. YyacTBOBaTh B pabote
TPYIIIBL.

36. | IIpaktuueckass  pabota KomOunnp | 3Hator ocHOBHble mpaBuwia | OmpenensTe TeMy W ILelb
Ne4 «CpaBHeHUE CBOICTB OBaHHBIN | TEXHUKHU 0E30MACHOCTH MPH | YPOKa.

OpraHUYeCKUX u YPOK pabore B  xumuueckoMm | CoCTaBnsATh  IUTaH  CBOEGH
HEOPraHMYEeCKHX KaOHHeTe. paboThI

COEAMHEHUI. YdacTBOBaTbH B pabote
TPYIIIBL.

37 - | Mertauisl. KomMOunup | HayuuTcs Ompenenarp TeMy H Ielb
39. | Meramnypruueckas OBaHHBII | XapaKTepU30BaTh: ypoKa.

MIPOMBIIIJIEHHOCTb YpOK XUMHYECKHN aneMeHT, | CocTaBisITh  IUIAH  CBOEH
Kanyxckoro  peruona. MTOJIOKEHUE XUMHYECKOTO | paboThI

OJICMCHTA B

NIesITeJIbHOCTH
JIIoeH,
BEIYLIEN K
Pa3BUTHIO
MIPOMBITIUICHHOC
T bopoBckoro
paiioHa u
Kanyxckoit
obmacTu.
OcBoeHue
CHCTEM
HpCI[MCTHBIX
3HAHUM I
MOCIIEAYIOIIETO
W3Y4CHUS
JUCHUITIINH
HEOOXOINMBIX
JUTSI TIOJTY9EHUS
I/IH)KeHepHI)IX,
TCXHUYCCKHUX
CIIELHAILHOCTE

u.

TEeKYIIUH

TECT

TEeKyILIUH

IIpaxTruec
Kas padora.

TEeKYyIIUH
TecT
JlaGopatop
Has pabora.




TEeKYyLIUH
TECT

Meramnyprus B ITepuoauueckoit  cucrteme | Y4acTBOBaTh
BboposckomM paiioHe. XUMUYECKUX  DBJIEMEHTOB | TPYIIIHIL.
JlaGoparopnass  pabota A.N. MenneneeBa, meraini,
N6  «BzaumoneiicTBue XUMUYECKHE CBONCTBa
METaJUIOB C pacTBOpaMHu METaJUIOB,
KHUCJIOT U COJIEi». ANEKTPOXUMUYCCKUN  psif
HanpspKeHUH METasljIoB.
Hay4nuTCA OnpenensiTh
TIOHSTHUS: CIUIABHI, YCPHBIC
METaJLIbI, LIBETHHIE
METaJLIbL.
Koppo3zus METaJUIOB. KomOuamp | 3HakomsTcs ¢ mpuunHamu | OnpenensTh TeMy U IeNb
Meramnypruueckas OBaHHBIM | KOpPO3UM, OCHOBHBIMU €€ | ypOKa.
MPOMBILUIEHHOCTh B YPOK TAaMu u criocobamu 3a- | COCTaBIATH
BoposckoM paiioHe. LIUTHI OT KOPPO3UHU. paboThI
YuacTtBOBaTh
TPYIIIIBL.
Meramnyprus Kom6unmp | IloHnmaror cytb | OnpenensaTe TEMy U LElb
Kamyxckoro  peruona. OBaHHBIM | METAJUTYPTUYECKUX ypokKa.
Pemenue 3ama4 u YPOK MIPOIIECCOB. CocTaBisTh
YIOpOXHEHUM 10 TeMme: XapakTepusyroT paboThI
«Mertamibny. HaxOXJEHUE METAIIOB B | YUacTBOBAaTh
MPUPOJE W  OCHOBHEIC | TPYIIIEIL.
CrocoObl WX TIONYYEHUSI.
Koukperusupyror 3TH
CIIOCOOBI OIMCAHUEM XHUMH-
YEeCKUX  IpOLECcCOB B
METaJULypruu.
Oxkcuabl u HUx KomOunmp | Hayumrcs Ompegenars TeMy U LETb
npumeHeHue B boposc- OBaHHBIM | XapaKTepU30BaTh: COCTaB, | YpOKa.
KOM pailoHe. YPOK CTpOEHHUE u | CocTaBisTh
KJIACCU(UKAITMIO OKCHJIOB, | pabOTHI
ux HOMEHKJIATypy u | YyacTBOBaTh

CBOMCTBA.

IPYIIIBL.

TEeKyILIUH
Pemenue
3ajad.

TEKyIIHH

Peienue
3a71a4 1
YIIpaXXHEHU
n.




BricTpanBath MIPUYUHHO-
CJICJICTBEHHBIE CBSI3H.

43. | Kucnotst u ux KomOunup | Hayuurcs Onpenensats TeMy | Ielb TEeKyIIHUH
npumeHeHue B boposc- OBAaHHBIA | XapaKTepU30BaTh: COCTaB, | YPOKa.

KOM paiioHe. YPOK CTpOEHHUE n | CocTaBisaTh  IUTAaH  CBOeH Pemenue
KJIACCU(UKAIIMIO  KHUCIIOT, | pabOTHI 3a1a4d u
ux HOMEHKIIATypy U | Y4acTBOBaTh B pabote yIpaxxHEeHH
CBONCTBA. TPYIIIIBIL. .

44. | OcHoBaHUA u ux KomOunup | Hayuurcs Onpenenste TeMy U Ielb TeKyIIUH
npuMeHeHue B bopos- OBAaHHBIA | XapaKTepU30BaTh: COCTaB, | YpOKa.

CKOM pailoHe. YPOK CTpPOCHHE u | CocTapnsaTh  IUIaH  CBOEH Pewenue
KJIACCU(PUKAIUIO paboThI 3a/a4 U
OCHOBaHU, UX | Y4acTBOBAaTh B pabote yIIpaXKHEHU
HOMEHKJIATypy U CBOMCTBA. | TPYIIIHIL. .

45. | AmdorepHble CcoeanHe- KomOunup | HayuuTbcs onpeaensats | OnpenensTb TeMy U LENb TEeKYyIUN

HUSL OBaHHBIN | TIOHATHUS: aM(POTEPHOCTD. ypoKa. Pewenue

YPOK Hay4HUTCA CoctaBnaTh  IUIaH  CBOEH 3a1a4d u
XapaKTepH30BaTh: CBOMCTBA | pPabOTHI yHpaxxHEeHH
aM(pOTEPHBIX COCJIMHEHUH. | Y4acTBOBAaThH B pabote 178

IPYIIIBL.

46-47. | 'eneruueckas CBsI3b KomOunup | Hayuurcs Onpenenste TeMy H Ielb TEeKYyIUN
MEXTY Pa3NuYHBIMU OBAaHHBIA | XapaKTepU30BAaTh: ypOKa. Pemenue
KJlacCaMd HEOpraHuyec- YpOK TCHETHUYECKYIO cBa3b | CocTaBnsATh  IUIaH  CBOEH yIpa>KHEHN
KHX BELICCTB. MEXTY KJlaccaMu | paboThI .

HEOPraHUYECKUMHU YyacTBOBaTh B pabote
BEIIECTBAMUA M BBIPAXKAIOT | TPYIIIHL.
ee c nmomoIpio | BeicTpanBaTh MPUYUHHO-
00001IeHHON 3aIyCH | CIIEZCTBEHHBIE CBS3H.
LENOYKH NEPEXOJIOB.
48. | [Ipaktuueckass  pabora KomOunup | 3HaroT ocHOBHBIe mNpaBwia | Omnpenensits TeMy H  1elb TeKyIIHUH
Ne5 «Pemenune skcnepu- OBAaHHBIA | TEXHUKU 0E30MAaCHOCTH IIPU | YpOKa.

MCHTAJIBHBIX 3ajad II0

YPOK




HEOpPraHUYECKOU XHU- padore B  xumudeckoMm | CocTaBiiATh  IUIaH  CBOCH IIpakTruec
MU, KaOuHeTe. paboThI Kas pabora.
Y4acTBOBaThH B pabote
TPYIIIBL

49-50. | I'eneTnueckas CBSI3b KomOunup | Hayuurcs OnpenensitTb TeMy M LeElb TeKYILUHA
MEXITy Pa3IUYHBIMU OBaHHBIN | XapaKTepU30BaTh: ypoKa. Pemenne
KJIacCaMH OPTraHUYECKUX YPOK TeHETHYECKYIO cBsa3b | CocTaBnsATh  IUIAaH  CBOEH yIpa>KHeH!
BEIIECTB. MEXIy KJlaccaMu | paboThI .

OpraHMYEeCKUX BEIIeCTB MU | YUacTBOBATh B pabote
BBIP@KAIOT €€ C MOMOLIBIO | TPYIIIBL.
00001eHHOH 3ammcy | BeicTpamBathb MIPUYUHHO-
LENOYKH MEePEX0IOB. CJIEJICTBEHHBIE CBSI3H.
51. | Ilpaktuueckas  pabota KomOuamp | 3Hator ocHOBHBIE TpaBmia | OmpenensiTh TeMy U IENb TEeKYyILIUH
No6 «Pemienue skcnepu- OBAaHHBIH | TEXHUKU 0E30MACHOCTH IPU | YpOKa.
MEHTAJIBHBIX 3a7ad Io YPOK pabore B  xummueckoM | COCTaBnsATh  IUIaH  CBOEGH [IpaxTnuec
OPTaHNYECKON XUMHI. KaOHHeTe. paboThI Kas pabora.
YyacTBOBaThH B pabote
TPYIIIBL.

52-54. | Hemeramnst u ux KomOunup | 3Haror ocHOBHBIE | Ompenenarte Temy H 1ens | GopmupoBanne | TeKymui
MIpUMEHEHHUE OBaHHBI | HEMETaJ/Ibl, MX CBOWCTBA. | ypOKa. MIpeICTaBIeHUI TeCT
«IInurcnnanpom». YPOK XapakTtepusyioT cBoiictBa | CocTaBnaTh  IJIaH  CBOEH 00 Pewenne
Xumuyeckast HEMETAJIJIOB, ONHMpasichb Ha | paboOTHI 0COOEHHOCTAX 3ajad.
MPOMBIIIEHHOCTh nx mnonoxenuwe B IICXD | YuactBoBaTh B paboTe | IesATeIBLHOCTH
Kamysxckoit 00J1acTH. .. .Menneneesa. IPYIIBL. JIIOJIEH,

XHUMHYECKOE BeIyIIEH K
MIPOU3BOJCTBO B Pa3BUTHIO
BoposckoM paiioHe. IPOMBILIIEHHOC

1 bopoBckoro
paiioHa u




Kanyxckoit
obmacTu.
OcBoeHue
CHCTEM
MIPEAMETHBIX
3HAHUM I
MOCIIEAYIOIIETO
W3Yy4eHUS
JUCIATUIHH
HEOOXOIUMBIX
JUTSI TIOJTY9eHUS
WHXCHEPHBIX,
TEXHUYECKUX
CIIELHAILHOCTE

19

u.

55. | Ilpaktuueckass  pabora KomOunnp | 3Hator ocHOBHble mpaBuia | OmpenensTe TeMy W Lelb [IpakTnuec
Ne7 «Ilomyuenue ra3oB u OBAaHHBIA | TEXHUKU O0E30MaCHOCTH IIPU | YpOKa. Kas pabora.
HX CBOMCTBY. YPOK pabore B  xumuueckoMm | CoCTaBnsATh  IUITaH  CBOEGH
KabuHeTe. 3HalI0T OCHOBHBIE | PaOOTHI
CHocoOBbl  MOJYYEeHUS U | Y4acTBOBAaTh B pabote
coOupaHus ra3oB B | TPYIIIBI.
Jaboparopuu.
56. | Ilpaxtuueckas  pabora KomOunup | 3HatoT ocHOBHBIC mMpaBwia | Omnpenenirts TeMy H  Uelb [IpaxTuuec
Ne8 «['eneTnueckas OBAaHHBIA | TEXHUKU OE30MaCHOCTH IIPU | YpOKa. Kas pabora.
CBS3b MEXIy KiaccaMu YpOK pabore B  xumuueckoM | CoCTaBnsTh  IUIaH  CBOEH
OpTraHWYECKUX W HEop- KaOuHeTe. paboThI
TFaHUYECKUX BEILECTBY. VY4acTBoBaThH B pabote

TpYIIIBL.




57-58. | O60o6menne u cucrema- Kom6uamp | O6o6menue u | OmpenensaTts TeMy W LeIb TeKYIIHH
TH3aLKs 3HaHUH 110 TeMe OBaHHBIM | cHCTEMaTH3alMs 3HAHWH 0 | ypoKa.
«BemecTBa 1 UX CBOKICT- YPOK TEME: CoctaBnare  mjuaH  CBOeH Pewenne
Bay. «BermecTBa 1 BX CBOHCTBa». | pabOTHI 3a7a4 u
YyacTBOBaTH B pabote yIpa>KHeH!
IPYIIBL. .

59. | KonrposbHas padbota Ne3 Ypok [IpoBepka 3HaHMil, ymeHuit | PackpriBaTh 3HAUCHHE TECTOBBIC
o Teme: «BemecTBa u ux KOHTpPOJIs | ¥ HABBIKOB YYAIIMXCS IO | MOHSTHIH H TEPMUHOB 10 TEME. YPOBHEBBIE
CBOICTBa». 3HaHuWii, | KYPCY XUMHH 11 knacca. BricTpauBath NPUYUHHO- 3a1aHUS

yMenuit 1 CJIEJICTBEHHBIE CBSI3H.
HaBBbIKOB.

60. | Xumus 1 IPOU3BOJICTBO. Kombunnp | OcBamBator 3aBucuMMOCTh | Ompenensate TeMy u  uenb | DopMmupoBaHue | TeKyHIHMA
XUMHYECKOE TPOU3BOJ- OBaHHBIM | CKOPOCTM  peakuud U | ypokKa. NpeACTaBICHUN TECT
ctrBo B Kamyxkckoit YPOK XUMHUYECKOro paBHoBechs | CoCTaBIATE  IJIaH  CBOEH 00
o0JacTH. OT pa3IMYHBIX (HAKTOPOB. | PabOTHI 0COOEHHOCTAX

OnpenensitoT BO3MOXKHOCTh | Y4acTBOBATh B pabote | JnesTeIbHOCTH
NPOTEKAHUSI ~ XUMHYECKHX | IPYIIIHL JOAEH,
[IPEBpAILCHUN B pa3au4HbIX | BeicTpanBarh IIPUYUHHO- BEIyILIEH K
YCIIOBHUSIX M OLEHUBAIOT UX | CIEICTBEHHBIE CBSI3H. Pa3BUTHIO
MOCJIEACTBUSI. MIPOMBIIIIJICHHOC
1 Boposckoro
paiioHa u
Kanyxckoit
o0macTH.

61. XUMHSI HU CEIbCKOE XO- Kom6uuup | OrieHuBaroT BrnusiHUe | Onpeaenarp TeMy M Ielb OcBoenue TeKyUIUH
3SIUCTBO. ATIK B OBaHHBIHI XAMHWUYECKOI0 3arps3HCHUS | YpOKa. CHUCTEM TECT
Kamy»xckoit obmacTu. YPOK okpyxaromed cpensl Ha | CocTaBiIsITh IJ1aH CBOEH HpeIMETHBIX

OpraHu3M  4eJoBeKa U | paboTHI 3HAHUH 1715
JIpyTHE KUBBIE OPTaHU3MBI. | Y4acTBOBaTh B paboTe | mocneayromero
Hcnone3yroT mprOOpETeH- | TPYIIIIHL U3ydeHHs




HBIE 3HaHUS s | BeictpauBats MIPUIMHHO- JUCLUIUIUH
OOBSICHEHHSI ~XUMHYECKHX | CJIEJCTBEHHBIE CBS3H. HEOOXOJUMBIX
SBJICHUH, TPOUCXOIAIINX B JUTS TIOJTY4eHUSI
npupoze. WH)XEHEPHBIX,
TEXHUYECKUX
CHEIHNATBHOCTE
62-63. | XuMus U mpoOIeMBI OK- KomOunup | Ucmons3yroT Onpenenste TeMy © IIelb H. TeKYIIHH
pyxaromieu Ccpensl. OBaHHBIH | MPHOOpPETEHHBIE 3HAHUA | ypOKa. TECT
Okonorust  bopockoro YpOK JULSE oO0bsichenus | CocTaBisATh  IJIAaH  CBOEH
paiioHa u r. banabanoso. XUMHYECKUAX SBIICHUH, | pabOTHI
MPOUCXOSIUX B NMPHUPOJE | YUacTBOBATH B pabote
Y Ha MPOU3BOJICTBE. YMEIOT | TPYIIIHL
BeCTH ce0s dKoJornuecku | BeicTpanBaTh MIPUYUHHO-
TPaMOTHO. CJICZICTBEHHBIE CBS3H.
64-65. | Xumusi 1 TIOBCeIHEBHAS Kombunnp | JlokasbiBaior, yro | OnpenensaTe TeMy U LEIb TEeKYIUH
KHU3Hb. OBAaHHBIA | COBPEMEHHBIH ObIT | ypoKa. TecT
YpOK yenoBeka HembiciuM 0Oe3 | CocTaBisiTh  IUIAH  CBOEH
JOCTIKEHUN XUMHUH. paboThI
YdacTBOBaThH B pabote
IPYIIIBL.
BricTpanBaTh MIPUYUHHO-
CJIEZICTBEHHBIE CBS3H.

66. | OboOmenne n cucrema- Kombunnp | O6006meHme u | OnpenensTe TeMy U Ielb TEKYIIUHA
THU3aIHs 3HAHUH T10 TEME OBaHHLIN chcTeMaTu3alus 3HaHUMU 110 | ypoKa. Pemenne
«XuMHs B )KM3HU 00111€e- YpOK TeMe: CoctaBisiTh  IUIAH  CBOEH 3a71a4 1
CTBa. «XumMus B KHU3HH | pPabOTHI yIpaKHEHN

oOrmiecTBay. YyacTBOBaTh B pabote .

TpYIIIBL.




67.

Kondepernnus «Pois xu- 1 KomOuuunp | IlomBomsar utoru | PackpbIBaTh 3HaueHue TectoBbie

MUU B MOEH KU3HIY. OBaHHBIH | MPOJEIAHHOHN pPaOOTHLI. MOHATUN ¥ TEPMHHOB TI0 YPOBHEBbBIE
YpOK TEeMaM. 3aJlaHus
BricTpanBaTh MIPUYHUHHO-

CICACTBCHHBIC CBA3H.

PesepBHOe Bpems 1 gac

4. TPEBOBAHUA K YPOBHIO TIOAI'OTOBKMU BbIITYCKHUKOB

VYuarmuecs B pe3yJibTaTe YCBOCHUS pasjielia JOJKHbI 3HATh/TIOHUMATh:

v

<

YMETb:

BAKHEHUIIINE XUMHUYECKUE IOHATHUSA: BELIECTBO, XUMUYECKUMU BJIEMEHT, aTOM, MOJEKYJa, OTHOCHUTEJbHAsl aTOMHas WU
MOJIEKYJISIPHAsA MacCChl, MUOH, AJUIOTPOIIUSI, U30TOIbI, XUMHUECKAS CBA3b, JIEKTPOOTPULIATEIBHOCTh, BAJICHTHOCTD, CTEIICHb
OKHUCJICHUS, MOJIb, MOJISIpPHAas Macca, MOJIAPHBI 00BEM, BEIIECTBA MOJICKYJSPHOTO M HEMOJIEKYJISPHOTO CTPOCHUS,
PacTBOPBI, JIEKTPOIUT U HEAIIEKTPOJIUT, JIEKTPOIUTAYECKAS] AUCCOLMALNSI, OKUCIUTEID U BOCCTAHOBUTEIIb, OKUCIIEHUE U
BOCCTAHOBJICHUE, TEIUIOBOM 3(P¢eKT peakiuu, CKOPOCTh XUMHYECKOW peakiMH, KaTajlu3, XMMHUYECKOE pPaBHOBECHE,
YIJIEPOIHBIN CKeleT, PyHKIIMOHAIbHAS TPpyIiNa, U30MepHs, TOMOJIOTHUS;

OCHOBHBIE 3aKOHBI XUMHUH: COXPAaHEHHUE MACCHI BEILIECTB, TOCTOSHCTBA COCTABa, NEPUOAUUECKUN 3aKOH;

OCHOBHBIE€ TEOPUU XUMUH: XUMAYECKOU CBSA3U, IJIEKTPOJIUTHUECKON JUCCOUNALMN, CTPOCHUSI OPTAHUYECKUX COCIMHEHUN;
BAKHEHIIIME BELIECTBA U MaTepHUasbl: OCHOBHBIE METAJUIbl U CIUIABBI; CEPHAsl, COJIsIHASA, a30THAsi U YKCYCHasl KHUCIIOTHIL
mEnoYr, aMMHUaK, MUHEpaJIbHBIE yI00pEeHHs, METaH, ITHIICH, alleTHIICH; O€H30I1, STAaHOJI, KHUPbI, MbLJIa, TJIFOK03a, caxapo3a,
KpaxmMaJ, KJIeTdyaTka, OCJIKH, HICKYCCTBEHHBIE M CHHTETHUECKHIE BOJIOKHA, KAyIyKH, TJIACTMACCHI;

Ha3bIBaTh M3YUYCHHLIC BCIICCTBA 10 ((TpHBH&HBHOﬁ)) u MG)K)IYHapOJIHOI\/'I HOMCHKIJIATYypC,




OTIPE/EIIATh: BAJICHTHOCTh U CTEIIEHb OKUCICHMSI XUMUYECKUX AJIEMEHTOB, TUIl XUMHUYECKOM CBSA3H B COEIMHEHUSX, 3apsil
HMOHA, XapakTep Ccpeabl B BOJIHBIX pacTBOPAaX HEOPIaHWYECKUX COECOUHEHHUM, OKHMCIUTEIb UM BOCCTAHOBUTEINbD,
IPUHAJJIEKHOCTh BEUIECTB K Pa3JIMYHBIM KJlacCaM OPraHUYEeCKUX COCTUHEHU;

XapaKTepU30BaTh: JIEMEHTHI MaJIbIX MEPUOJIOB MO uX nosnoxenuto B [lepuoauueckoii cucreme .M. Menneneea; oOrue
XUMHUYECKUE CBOMCTBA METAJUIOB, HEMETAJNIOB, OCHOBHBIX KJIACCOB HEOPraHWYECKUX M OpPraHUYECKUX COECIHHEHMII;
CTPOEHUE U XMMUYECKUE CBONCTBA N3YUEHHBIX OPraHUYECKUX COCTUHEHUN;

OOBSACHSATH: 3aBUCMMOCTh CBOMCTB BEIIECTB OT HX COCTaBa M CTPOCHHMS; MPUPOLY XUMHUYECKON CBSI3U (MOHHOM,
KOBAJICHTHOM, METAJUIMYECKOW ), 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIIUU U ITOJ0KEHUSI XUMUYECKOTO PABHOBECHS OT
pa3anyuHbIX (PAKTOPOB;

BBIIIOJIHATh XUMUYECKHUN IKCIIEPUMEHT 110 PACIIO3HABAHUIO BAXKHEUIIINX HEOPIaHUYECKUX U OPTaHUYECKHUX BELIECTB;
MIPOBOJIUTH CAMOCTOATEIbHBIN MOMCK XUMUYECKOH HMH(POPMALMHU C MCHOJb30BAaHUEM PA3JIMYHBIX UCTOYHUKOB (HAYy4HO-
MOMYJISIPHBIX M3/IaHUW, KOMITBIOTEPHBIX 0a3 JTaHHBIX, pecypcoB MHTepHETa); UCIOJb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUU
1U1sl 00paOOTKU U Nepeaun XMMUYECKOM HH(POPMALIMK U €€ MTPEACTABICHUS B Pa3IMUHbIX (popmax;

HUCIIOJIB30BAaTh HpI/IO6pCTéHHBIC 3HAaHUA U YMCHUSA B HpaKTquCKOﬁ ACATCIBHOCTH U HOBCCI[H@BHOﬁ KHU3HU OJIA:

v
v

O00BSCHEHUS] XUMUYECKUX SIBIICHUN, TPOUCXOIAIINX B IPUPOJIE, OBITY U Ha TIPOU3BOJICTBE;
ONPEAEIEHUS BO3MOXKHOCTH MPOTEKAHUS XUMUYECKUX IIPEBPALLECHUN B PA3JIMYHBIX YCIOBUSIX U OLIEHKHU UX ITOCIIEICTBUN;

v/ DKOJOIMYECKHM I'PAMOTHOTO MOBEJEHHUS B OKPYKAIOIIEH CpelE;

v
v
v
v

OLICHKU BJIMSHUS XUMUYECKOIO 3arPsI3HEHUS OKPYIKAIOLIEH Cpeibl HAa OPraHM3M YeJIOBEKA U APYTUE )KUBbIE OPTaHU3MBI;
0e30macHOro O0palleHus C TOPIOYUMH U TOKCUYHBIMH BEIIECTBAMU, JJA0OPATOPHBIM 000PYI0BAHUEM,;

IPUTOTOBJICHUS pACTBOPOB 3aJaHHOM KOHIIEHTPALlMU B OBITY M Ha MPOU3BO/ICTBE;

KPUTUYECKOM OLIEHKU JOCTOBEPHOCTH XUMUYECKON MH(MOPMALIMH, TOCTYMAONIEH U3 pa3HbIX HCTOYHUKOB.



5.PernoHaJIbHbIA KOMIIOHEHT.

KpaeBequeckass ocHOBa HM3y4aeMoOro IIIKOJIbHHKAMU MaTepuajia CIOoCOOHa YCHUIIUTh BOCIHMTATEIbHOE BO3JICHCTBHUE
COJICp)KaHMS TIpeaMeTa « XUMUS», «IIPUOJIU3UTH» €ro K peOCHKY, TEM CaMbIM MOBLICUTh UHTEpeC. M3yueHne cBoero, yHUKajabHO-
KaJIy’KCKOT'0, MO-HACTOAIIEMY y3HaBa€MOI'0 JETbMH IO3BOJIUT UM HE OCTaThCA B CTOPOHE OT MpEeaMeTa U3Y4YeHHUs, 00eCreyuT
PEKHUM «BKIIFOUYEHHOCTH» YHaAIIErOCs B CIOKET YPOKA, U MOTOMY KPAa€BEIUECKAasi COCTABISAIOIIAS B COACPHKAHUM MPEIMETA «XUMU
00J1ajjaeT BLICOKUMU MOTHUBUPYIOIIMMHU KaueCTBAMH.

OcBoeHue y4eOHOro npeaMera « XuMus», OTpakaroT peruoHadbHbIe (KpaeBequecKue) OCOOCHHOCTH U OPUEHTHUPOBAHbBI HA
(dbopMHUpOBaHUE TPEACTABICHUM O XMMHUYECKOW Hayke, €€ poJid B JKM3HU M MPOPECCHOHAIBHOU ACSATEIBHOCTH 4YelIOBEeKa U
HEO0OXOAMMOCTh MPUMEHEHHUS 3HAHUU JUIsl PEIIEHUs COBPEMEHHBIX MPAKTUYECKHUX 3aJiady POJHOIO Kpasi, B TOM YHUCJIE C YYETOM
priHKa Tpyaa Kamyskckoii o6actu.

Jauublii pe3ynbrar (GopMHUpYETCs IyTeM pEHIeHUs 3aJad MPaKTHYECKOTO COJACpKAHUs, OpTaHU3aIllUu IPOEKTHO-
HCCJIEIOBATENbCKOM JIESITEIbBHOCTH Ha COMOCTABJICHHE HCTOPUYECKUX (DAKTOB, oOIMX TeHACHIMN u cnenuduku Kamyxckoit

00JIaCTH C UCTIOJIB30BAHUEM CTATUCTHUYECKOTO MaTepraia, XapakTepu3yIoero ropo (paiion), o0JacTh U CTpPaHy B IIEJIOM.

6. Xapakrepuctka KUMos.

Caiir fipi:ru

7. Y4eO0HO0-MeToAUYeCKOT0 U MATEPHAIbHO-TEXHHYECKOr0 00ecneueHusi 00pa3oBaTeILHOIO NMpoiecca
Cnuncoxk 0CHOBHOI JIMTEPATYPHI:

1. Tabpuensu O. C. Xumus. 10 knacc: HactonpHas kaura s yuurtens / O. C. IN'abpuensu, U.I'. Octpoymos. - M.: Jlpoda,
2017.



. I'abpuensu O. C. Xumus. Metonuueckoe nocobue. 10 kiace. [Ipopunbhbiii ypoBens: kH. s yuurtens/ O. C. 'aGpuensiH,
N.I". Octpoymos. - M.: JIpoda, 2017.

. I'abpuensu O. C. Xumusa. XuMuueckuil skcnepumeHT B mikoiie. 10 kiacc.: yue6.-meto. nocobue / O. C. 'abpuensn, JI. I1.
Barnuna. - M.: [Ipoda, 2016.

. [IpumepHoii mporpamMmsl 1o yueOHbIM npeameraM. XuMmus. 10 kinacc. CtannapTsl Broporo nokosienus/ M.: [Ipocsemienue,
2016.

. T'abpuensn O. C. Xumus. 10 knacc: yue6. aisa oomeoo0pazoart. yupexaenus / O. C. 'adpuensn. — M.: [lpoda, 2016.

. I'abpuensu O. C. Xumus. 11 kinacc: HactonbHas kaura s yaureds / O. C. [N'abpuensn, H. I1. BockoOoitnukosa, A. B.
Smykosa. - M.: Jlpoda, 2016.
. I'abpuensu O. C. Xumus. 11 kinacce: meroguueckoe nocodue / O. C. I'abpuensn, A. B. Kynmosa. - M.: [Ipoda, 2016.

. T'abpuensn O. C. Xumus. 11 knacc: xumuueckuit skcnepumenT B mkoiie / O. C. I'abpuensu, H. H. Pynos, B.U. TonkyHoB.
- M.: dIpoda, 2017.
. Tabpuensu O. C. Xumus. 11 knacc: yueb. 15 odmeoOpazonart. yupexaenus / O. C. I'abpuensn. — M.: Ipoda, 2016.

Cnmcok J10MoJTHUTEILHOM JIUTEPATYPbI:

1. T'abpuensu O. C. Xumus. 10 knacc: nacronpHas kaura s yautens / O. C. T'abpuensH, H. I1. BockoOoiinukoBa, A. B.
Amyxosa. - M.: lIpoda, 2016.

2. Tabpuensu O. C. Xumus. 10 knacc: KOHTpoJIbHBIE U poBepouHbie padoThl / O. C. 'abpuensH [u ap.]. M.: Ipoda, 2017.

3. l'abpuensa O. C. Xummsa. 10 wmacc: xumus B TecTax, 3amadax, ynpaxksenusx / O. C. T'abpuensn, , H. IL
Bocxkob6oitaukosa. - M.: [Ilpoda, 2017.

4. Tabpuensu O. C. Xumus. 10 knacc: a5meKTpoH. MmyabTeMu. npui. / M.: poda, 2017.

5. Tabpuensn O. C. Xumus. 11 knacc: metoguyeckoe nocodue / O. C. I'abpuensn, A. B. Kynuosa. - M.: JIpoda, 2016.

6. TI'abpuensn O. C. Xumus. 11 knacc: HactonbHas kaura st yuutens / O. C. 'abpuensan, H. I1. Bocko6oiinukoBa, A. B.
Amyxosa. - M.: lIpoda, 2016.



7. Taopuensn O. C. Xumus. 11 kinacc: KoHTposibHBIE U poBepouHbie padoThl / O. C. 'abpuensH [u ap.]. M.: Ipoda, 2017.

8. l'abpuensn O. C. Xummsa. 11 knacc: xumus B TecTax, 3amavax, ynpaxsnenusx / O. C. I'abpuensu, , H. IL
Bockob6oitaukosa. - M.: [Ipoda, 2017.

9. T'abpuensn O. C. Xumus. 11 knace: xumuueckuii sxcnepuMent B mkoie / O. C. 'abpuensu, H. H. Pynos, B.U. TonkyHoB.
- M.: Ipoda, 2016.
10.T'abpuensn O. C. Xumus. 11 knacc: anekTpoH. MmyiabTeMu. npui. / M.: Ipoda, 2017.

TexHnuyeckue cpeacrsa:

APM yuurtens (KOMObIOTEP, MPOEKTOP, UHTEPAKTUBHAS JI0CKA).

JJIeKTPOHHBIE NMOCOOHS:

1. bubmmoreka 31eKTpoHHbIX HarasAHbIX nocobuit. 3A0 «MHOOCTY IS SKOH».
2. «MaTepakTuBHEIN Kypc noarotoBku EI'D. Xumusa», 2017

Pecypcol UaTepHer

1. http:/fcior.edu.ru/ @enepanbHblii IEHTP UHPOPMAITMOHHO-00PA30BATEIHHBIX PECYPCOB.
2. http://school-collection.edu.ru/ Egunas koiekius nugpoBbIX 00pa30BaTEIbHBIX PECYPCOB.
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