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PA3JIEJI 1. KOMIIVIEKC OCHOBHbBIX XAPAKTEPUCTHUK ITPOI'PAMMBI

1.1. MMOACHUTEJIbHAS 3AIIMCKA
HopmatuBHo  mpaBoBOil  0a30i  co3maHMs  JIOTOJHUTENBHOW  00mIeoO0pa3oBaTeNbHON
o01epa3BuBaroleil nporpammsl «O3agaueHHass XUMHUS» TOCTYKIIN CIIEAYIONINE JOKYMEHTBI:

1. ®enepanbubiii 3akoH oT 29 nexadbps 2012 roma N 273-®3 «O6 obpazoBanuu B Poccuiickoii
denepanun» (pen. ot 17.02.2023) (c u3M. u a0o11., BCTym. B crity ¢ 28.02.2023).

2. Pacniopsixenue IlpaButensctBa PO ot 31 mapra 2022 1. N 678-p «O6 yrBepkaenun Konnenunu
Pa3BUTHS JOMOJIHUTEIBHOTO 00pa3oBanus aeteit 10 2030 r. u TuraHa MepONPHUATHH 110 €€ peallu3aIium.

3. INocranoBnenue ['maBHOTO rocygapcTBEHHOTO canuTapHoro Bpaua PD ot 28 centsiOps 2020 r. Ne
28 «O0 yrBepxknennu canutapHbix mpasui CII 2.4.3648-20 "CaruTapHO 3MUASMHOJIOTHYESCKUE TPEOOBaAHUS
K OpTaHU3aIUsM BOCIHTAHUS 1 00yUeHHsI, OTJIbIXa U O3/I0OPOBICHHS JIETEH  MOJIOJICKHU"»

4. I[Ipuka3 MunuctepctBa npocsenieHus: Poccuiickoit @eneparuu ot 03 centsaops 2019r. Ned67 «O6
yTBepkaeHun LleneBoil Moenu pa3BUTHS pErMOHAIBHBIX CUCTEM JIOIOJHUTEILHOTO 00pa30BaHUsl 1ETE».

5. [Ipuxa3z MunuctepcrBa mpocsenienus: Poccuiickoit @enepanun ot 02 deppans 2021r. Ne38 «O
BHECEHUHU M3MeHEHUH B LleneByro Moienb pa3BUTHS PETHOHAIBHBIX CUCTEM JOTIOTHUTEIBHOTO 00pa30BaHuUs
JeTel, yTBEepKICHHYIO0 npuka3oM MuHnuctepcrBa npocemieHus: Poccuiickoit ®enepaunuu ot 03 ceHTIOps
2019r. Ned67».

6. IIpukaz MunuctepctBa npocsenienust Poccuiickoit denepanuuu ot 27 utons 2022r. Ne 629 «O6
yrBepxkaeHun Ilopsaka opraHu3anMM W OCYLIECTBIEHHS 0Opa30oBaTENIbHOM  JIEATENBHOCTH IO
JOTIOTHUTEILHBIM 0011e00pa30BaTeIbHBIM IPOrpPaMMam.

7. Tlpuxkaz MunHHCTEpCTBa TpyAa U colralibHON 3ammThl Poccuiickoit deneparuu ot 22 ceHTIOps
2021 r. Ne 652H «O06 ytBepxkneHuu mpodeccuoHanpHoro crangapra '"l[legaror MOMOIHUTETHLHOTO
o0pa3oBaHUs 1€TEN U B3POCIBIX).

8. 3akon YensOunckoil obmactu ot 29.08.2013 Ne 515-30 «OO6 oGpa3oBanum B YensOMHCKOM
o0nacTuy.

9. Ilpukaz MunuctepcTBa oOpa3oBanus U Hayku Yensounckoit obmactu ot 30.12.2020 Ne 01/2795
«O0 ytBepxkaeHun KoHuenuuu pas3BUTHS PETHOHATBHOW CHCTEMbl BOCIHMTAaHHA M COLUAIU3ALMH
oOyuaromuxcst YensOunckoit oonactu Ha 2021-2025 roas».

10. Ilpuka3 Munucrepcta oOpa3oBanus U Hayku Yens6unckoit obmactu ot 01.02.2021 Ne 01/253
«O06 ytBepxkaeHnn KoHIenmuu BBISBICHUS, MOAAEPKKA U Pa3BUTHS y AeTed u MonoAcxku YUensOMHCKOM
obnacTu»

11. YeraB MBOY «COII Ne 68 r. YUensOnHCKa.

3a OCHOBY IPOrpaMMBIObIIa BEIOpaHa aBTOPCKasl MporpaMma JI0MOJIHUTENTLHOI0 00pa3oBaHus 8—
11 xnaccet «O3AJJAYEHHAS XHUMMUA»C. b. ToiCTOXKMHCKOM, YYHMTENsl XUMHH, IeAarora
JOTIOTHUTEIFHOTO 00pa3oBaHus IeHTpa obpazoBanuss Ne 1475 r. MockBa, [DneKTpoHHBIA pecypc]
http://him.1september.ru/view_article.php?ID=201000403

HanpaBieHHOCTh MporpamMmsl: ecTecTBeHHOHayuHas. [IpeqHasHaueHa Ui JONOTHUTEIHHOTO
M3YyYEHUs] XUMHH, KaKk Ha 0a30BOM, TaK U Ha IPOPUILHOM YPOBHE.

AKTyaJ'IBHOCTB nporpamMmbl COCTOUT B TOM, YTO O6y‘-IaIOIJ_II/IMC${ IpeaoCTaBIACTCA BO3MOKHOCTD
IIOINOJITHUTHL 3HAHMA, HpI/IO6pCCTI/I N 3aKpCIIUTh HABBIKU PCIICHUSA TCOPECTHYCCKUX H, UTO 0COOEHHO
BaXHO, [TPAKTUYCCKUX 3adaY 11O XUMUHU.

3aHATUS B OOBEAMHEHHM JIOTOJHUTEIFHOIO 00pa3oBaHUs — 3TO cpeaa, obOecreyuBarolas
KOM(OpPTHBIE  IICHXOJOTHYECKHE  YCIOBUS I  HWHJIWBHIYAJbHOTO  PAa3BHTHSA, PACKPBITHS
WHTEJUIEKTYaIbHO-TBOPYECKOTO MOTEHIINANA, COITMAIbHO-KYILTYPHOU alanTaIliH.

O01beM U CPpoOK OCBOEHMsI MPOrpaMmabl. [IpogomKUTEILHOCTh pealu3aIiii MPOTrpaMMbl 4 Tofa.
Bcero 140 gaca. 13 pacdera35 yacoB B ToJ, U3 HUX:
Iron oOyuenus (94 — TeopeTHIeCKUid MaTepral, 264 — MPaKTUYECKUE 3aHATHS ),
2 rox o6ydenus (114u — Teopernueckuii Marepuai, 244 — MPaKTUYECKUE 3aHATHA);
3 rox o6yudenus (114 — TeopeTndeckuii Marepuai, 244 — MpaKTUUECKHUE 3aHATHSA);
4 rog oOyuenus (114 — Teopernueckuit Marepuai, 244 — NIPaKTHUECKUE 3aHATHUS).

@®opMbl 00yUeHHUSA: OYHAs, OYHO-3a04YHAs, TUCTAHI[MOHHAS.

Oco0eHHOCTH oOpraHu3anuu oOpa3oBaTeibHOro mnpouecca: HabGop nmereld B TpyIIbI


http://him.1september.ru/view_article.php?ID=201000403

CBOOOJHBIN, 0€3 mpeabsBIeHU TPeOOBaHUI K YPOBHIO MOATrOTOBICHHOCTH oOydwaromuxcs. CocraB
TPYIIT TIOCTOSIHHBIN, CMEIICHHBIN, ¢ ydactueMm obOydaronuxcs ¢ OOII, OB3, nmereii, oka3zaBmmxcs B
TPYIHOU )KU3HEHHOU cuTyanuu. HamomHuseMocTh yueOHbIX Tpymi o0benunenus 10-15 genoBek onHoro
BO3pacTa WK pa3Horo.

Pesxxum 3aHATHIL, NEPHOAUYHOCTH U MPOJAOJIKUTEIbHOCTD 3aHATHH. PexxuM 3ansatuii 3 yaca B
HEJEI0.

[Iporpamma oprueHTHpOBaHa Ha yJamuxcs 8—11-x KiaccoB, KOJIWYECTBO AeTei B rpymme — 12-15
4enoBeK. Peanmuzanus mporpamMMbl TpeIojiaraeT MPOBEACHHUE JOMOJHUTENBHBIX 3aHATHH: 1 9 B
HEJIENI0, B TOJ] 35 4, CPOK peanm3anuu nporpamMmmbl — 4 roga. C yueTom ocoOeHHOCTEH 00pa3oBaTeIbHOM
OpraHM3allfy, BO3pacTa U YPOBHsI MOJTOTOBKM JETEH MaHHAS MporpaMMa MOXKET aJalTHpOBaThCA,
HarpuMmep: 2 4 B HEJIEN0, CPOK pealtn3aiuu 2 rojia Wik 3 4, CPOK peamsanuu 1 ro.

I'maBHBIM KpuTepueM OTOOpa ydaluxcsi B IPYMIbI sBISETCA jKelaHue peOeHKa MpuodpecTu
HAaBbIKU PEIICHUS TEOPETUUECKUX 3a/1a4, BBIMOIHEHUSI IPAKTUUECKUX PabOT 110 ONPE/IEIIEHUIO BEIIECTB.
B rpynmnsl 1-ro u 2-ro roga oOyueHust MOTyT HabupaTbes JeTu U3 8—9-X KJIacCOB, a TAKXKE CTapIIue 110
BO3pacty, T.e. yueHuku 10-x m 11-x kmaccoB. B mocnemyrommx rpynmax (3—4-it roapl oOy4yeHus)
3aHUMAIOTCS JIeTH, OoJiee MOATOTOBIEHHBIE 110 JaHHOMY IIPEMETY.

B 1-ii T o g oOydeHusioOyyaromuecsi y4arcs pemarh 3JIeMEHTapHbIe 3afadd 10 XHMUH,
WCTOJB30BAaTh TEOPETHUECKUI MaTepuall, OCHOBHBIC 3aKOHBI M TIOHATHS IPH pPEUICHUH 3ajad,
BOCIIPUHUMATh, CHCTEMAaTU3UPOBATh MaTePHaI.

2-UTO pit O6y‘IeHI/I${ npeamnojaract pelceHue 3a1aq 110 XUuMHYCCKUM YPABHCHUAM, Tpe6yfoumx
JIOTHYSCKOro MeInuieHus. Ha »tom oTane, KpOME€ TCOPCTHYCCKUX, IMPCANOIaracrcsa peucHue
MPAKTUYCCKUX 3a4av, O3HAKOMJICHUC C KAUYCCTBCHHBIMU PCAKIHUAMHU Ha HCOPraHUYCCKUC BCILICCTBA,
BBIITOJTHCHHUEC MPAKTHYCCKUX pa60T.

3-Uron O6y‘-ICHI/IH npeaAyCMaTpuBaCT 3aKPCIJICHUC M3YUYCHHBIX pAaHCC THUIIOB TCOPETHUYCCKUX
3ala4 Ha MNIPpUMCPE PA3JIMYHBIX KIJIACCOB OPTraHUYCCKUX BCIICCTB, a TAaKIKC BBLIIIOJHCHUE 3aJda4d
MPAKTUYCCKUX — KaUCCTBCHHOC ONPCACIICHUC OPraHNYCCKUX BCIICCTB.

4-# T o 1 00yueHHs IO TJaHHOM ITporpamMmMe HalleleH Ha 00001eH1e, peleHne KOMOMHUPOBaHHbIX
TEOPETUYECKUX U MPAKTUUYECKUX 3aj]ay 10 o0IIel XUMHUH; POOJIEMHBIX 3a/1a4, paboTa HaJ KOTOPHIMU
o0cyKJaeTcsi 1 KOppeKTUpYyeTcss Ha 3aHATHAX. bosblioe BHUMaHue yAenseTcss yMEeHUI0 paboTaTh ¢
MH(GOPMAIMOHHBIMH TEXHOJIOTHSIMH, TECTOBBIMH 3aJIaHUSIMU U TOAroToBKe K EI'D.

Pemrenue 3aad 3aHUMaeT B XUMHYECKOM 00pa30BaHUH BaYKHOE MECTO. ITO OIMH W3BaKHEHIINX
MIPUEMOB 00yYeHHMsI, TOCPECTBOM KOTOpOro obecreuynBaercs Ooiiee TiTyOOKOE M MOJHOE YCBOCHHE
y4e0HOTO MaTrepuana ¥ BBIPA0ATHIBACTCS YMEHHE CaMOCTOSATEIBHOTO OCMBICICHUS M TPUMEHEHHUS
MPUOOPETEHHBIX 3HAHUI.

[Iporpamma «O3amadeHHass XUMHS» HMEET MPO(PECCHOHAIBHYIO HAMPaBICHHOCTh. YUYEHHUKY,
M30paBIIeMy XHUMHUYECKYIO CIIEIIMAIBHOCTh, OHAa TIOMOYKET OBJIAJIETh B COBEPIICHCTBE HEOOXOIMMBIMU
NpreMaMy YMCTBEHHOW JIESITEIBbHOCTH, Pa3BUTh TBOPYECKOE MbILUICHUE. JUJISI TEX, KTO CMOMXKET
OBJIAJIETH COJIEPKAaHUEM JAaHHOM MPOTrpaMMBbl, PEIICHHE 3a/1a4 He OyI€T BBI3BIBATH OCOOBIX TPYIHOCTEH.
[Iporecc pereHus cTaHeT YBIEKATEIbHBIM U OyI€T IPUHOCUTH YIOBJIETBOPEHUE.

HeoOxoaumMocTh MosiBiIeHHs TaHHOTO Kypca BO3HHUKIIA B CBS3U C TE€M, UTO JJIi MHOTUX y4al[UXcs
Cepbe3HOM MPOOIEeMOH SBISETCS Pa3pbIB MEXAY TPEOOBAHUSIMH BY30B U PEAbHBIMH BO3MOKHOCTSIMU



BBIITYCKHUKOB OOJIBIIIMHCTBA IIKOJI, KOTOPBIH CTaBUT MEPE MOJIOABIMH JIIOABMHU TPYAHOIIPEOTOTMMBIH
Oapbep Ha MyTH K BEIOpaHHOM Mpogeccuu.

I[HSI yCnemHOro YycCBOCHHA MCETOAOB PCIICHHA 3aJdad 11O XMMHHU BPECMCHU B o0BbeMe
00pa30BaTEeNBPHOIO  CTAHAAPTa HEJOCTATOYHO, U  y4alllecss HYXIATCd B IPOX0XKJIECHUU
JIOTIOJIHUTEIBHOIO CUCTEMaTH4ECKOro Kypca. Kpome TOro, M3MeHsIOTCsl CTaHAapThl 00pa30BaHUs 110
XMMHUH, YMEHBIIIAETCS KOJUYECTBO TPeOyeMbIX TUIIOB 3a/1a4, HO IIPU MOCTYIUICHUH B HEKOTOPBIE BY3bI
9TO HC YUUTBIBACTCA.

KommuecTBo 4acCoOB, BBIACJIICHHLIX B IIKOJBHOM KYPCEC Ha MPAKTHYCCKUC pa6OTBI, HEAO0CTAaTOYHO
JUIs TIOJIHOTO ycBOeHMs mpenmMera. C momomiplo ImporpaMMbl «O3agadeHHas XMMMSD) IIKOJbHUK
npuoOpeTeT W 3aKPEeNUT HKCIEPUMEHTANbHbIE HABBIKM B paboTe C BEHIECTBAMH, BBIIOJIHSIA
[IPaKTUYECKHE 3a/1aHUs PA3JIMYHOTO YPOBHS CIOKHOCTH.

JlaHHYIO IpOrpaMMy 10 COZIEpKaHUIO U (hopMaM IeJarorn4ecKoi AesiTeIbHOCTH MOXHO OTHECTH
K MHTEIPUPOBAaHHOMY BHJYy, T.K. OHa OOBEAMHAET B OJHO Ie€J0€ O00JaCTM OCHOBHOTO U
JOMOJTHUTEIBHOTO 00pa30BaHusl.

1.2. HEJIb U 3AJIAYH ITPOT'PAMMBbI

Ilesb mporpaMMsbl — pa3BUTHE UHTENIEKTYaIbHOTO U TBOPYECKOI'O MOTEHIMAIIA JIeTel Ha OCHOBE
(hOopMHUPOBaHHSI ONEPAIMOHHBIX CIIOCOOOB YMCTBEHHBIX JCUCTBHU 1O PEHICHHIO TCOPETHYCCKHUX U
MPAKTUYECKHX 3a/1a4 B 00J1aCTH XUMUH.

3aga4u nporpaMmsl.

Obpaszoeamenvhule:

1) bopmupoBaHHe yMEHHIA ¥ 3HAHHIA IPU PELICHUH OCHOBHBIX THUIIOB 337134 10 XHMHH;

2) ¢dopMupoBaHHE NMPAKTHYECKUX YMEHHUIl MPU PEIICHUH SKCIIEPUMEHTANBHBIX 3a1a4 Ha
pacrno3HaBaHME BEUIECTB;

3) NOBTOpeHHUE, 3aKPEIUICHUE OCHOBHBIX MMOHATHM, 3aKOHOB, TEOPHii, 8 TAKIKE HAYYHBIX (DAKTOB,
00pa3yromux XUMHYECKYIO HayKy.

Bocnumamenvnuie:

1) CO3AaHUC TICAArOr’mM4CCKux CI/ITyaLII/Iﬁ YCOCHIHOCTH JII  TTOBBINICHUA COOCTBEHHOM
CaMOOILCHKHU U CTaTyCa ydallluXcCs B Ijia3ax CBEPCTHUKOB, ICAaroroB u pOI[I/ITCJIeﬁ;

2) q)OpMI/IpOBaHI/IC IMO3HABATENIbHBIX CIIOCOOHOCTEH B COOTBETCTBUHU C JIOTHKOM Pa3BUTHA
XUMHYSCKOU HAayKH;

3) coneiicTBre B TPOGOPUCHTAITUH IIIKOJIHHUKOB.
Pazsusarowue:

1) pa3BuBaTh y IIKOJbHUKA YMEHHE BBIICIATH TJIABHOE, CYIICCTBEHHOE B M3yYCHHOM MaTepHale,
CpaBHMBaTh, 00001aTh U3yUeHHbIE (DAKThI, TIOTUYECKH U3JIaraTh CBOU MBICIIH [P PEIICHUH 3a7a4;

2) pa3BUBaTh CaMOCTOSTEIBHOCTh, YMEHHUE NIPEO/I0JICBATh TPYTHOCTH B yUCHHUHU;



3) pa3BuBaTh OMOLKHU YYAIIMXCS, CO37aBas OMOIMOHAIBHBIE CUTYAIl[dH YIWBICHHS,
3aHUMATEIbHOCTH, NapaJOKCAIbHOCTH;

4) Ppa3BUBATh MMPAKTUYCCKUC YMCHUA  yUalllUXCsa  IIpH BBIIIOJIHCHHUHN MPAKTHYCCKUX
OKCIICPUMCHTAJIbHBIX 3a/1a4.

Hepqu/ICHCHHBIG 3aJa4dd OXBAaTbIBArOT I_HI/IpOKI/Iﬁ Kpyr HpO6J'IeM BOCIIUTAHUA U JOIIOJIHHUTCIBHOI'O
O6p&30BaHI/I5I INKOJIbHUKA, PEIICHUEC W pcalu3alusd KOTOPBIX HCO6XOI[I/IMBI 11 JOCTHIXKCECHU A
IMOCTaBJICHHOM Ociau.

1.3. COAEPKAHUE ITPOI'PAMMBI

YUYEBHBIN IJIAH ITIEPBOT'O TOJIA

No | Ha3Banue paszeina, TeMbl KonngectBo yacos DopMBbI
n/m Bcero Teopus Ilpaktuka | arrecranuu/
KOHTPOJIS
1. | Broanoe 3ansiTHe. 1 1
2. | T ewm a «PacTtBOpBI». 9 3 6 Pemenue 3amau
3. | T em a «OcHOBHEBIE ITIOHATHS U 3aKOHEBL | 16 3 13 Pemenue 3amau
XUMHUI.
4. | T e ™ a «I"a3000pa3HbIC BEIIECTBAY. 8 2 6 Konkypcsl
«O3amaun
Apyrar,
«Hcnpasb
OLIHOKy y
cocemay.
5. | UTtoroBoe 3ausiTue 1 0 1 Konkypc 1o
PEIICHUIO u
COCTaBJICHHUIO
3aaq
Bcero: 35 9 26

COJAEPKAHUE ITPOI'PAMMBI IEPBOI'O 'OJA OBYUEHMUSA

BBoanoe 3ansitTue. 3HAKOMCTBO € MMPOTPAMMOM, CTPYKTYPOH U 3a1auaMu 00y4YeHHUs BCETO Kypca
u 1-ro roma oOyuenus. OnpeneneHue pexxuma 3aHsATHH. [IpoBeaeHHE MHCTPYKTaka MO TEXHHUKE
0€30MacHOCTH MPH padoTe C XUMHUYECKIUMH BEIIECTBAMHU U B KAOMHETE XHUMHH.

T e m a «PacTBOpbD». OCHOBHBIE TPUHLIUIIBI OOPMIIEHHMS 33]1a4 IO XUMUU. MeTouKa perieHus
3a/1a4 Ha BBIYMCIIEHUS MAaCCOBOW JIOJIM PACTBOPEHHOI'O BEIIECTBA B pacTBOpe. BHbl KOHLIEHTpaLHii:
MIPOLIEHTHAs U MoJsipHas. [lepexon oT 0JHOTO BH1a KOHLIEHTPAUH K JPYTOMY.

[IpakTudeckasdacTb: pelieHHe 3aJa4 10 JaHHOW TeMe; IPUTOTOBJIEHHE PACTBOPOB C
3a/IaHHON KOHLIEHTpAIUEH.

T e M a «OcHOBHBIE IOHATUSA U 3aKOHLI XUMHI. MeTO}II/IKa PEIICHUA 3aa4 Ha: HAXOXICHHUEC
OTHOCHUTEIBHOU MOJ'IGKy.HHpHOﬁ MacCChbl, BBIYHMCIICHUC OTHOILIEHUII Macc 3JJIEMCHTOB B BCIICCTBC,
OIpeIeJICHUE MacCOBOM JI0JIM XMMHUYECKOTO JJIEMEHTA B BEIIECTBE, HAXOKICHUE KOJMYECTBA BEIIECTBA
[0 ero mMacce M HaoOOpOT, BBIBEJCHME IMpOCTeHImieil (OpMyJbl BElIECTBa IO MACCOBBIM JOJSIM
3JIEMEHTOB B COCIMHCHUH, PACUET YMCIIAa CTPYKTYPHBIX SIUHHMIL 10 MACcCe, KOJIMYECTBY BEIISCTBA WU
o0BeMy.

[IpakTuuyeckasdacTh: peUICHAE TUIOBBIX 33/1a4 Ha JAHHYIO TeMY; O(pOpPMIICHHE 3a/1aY;
o0CyXIeHHE palMOHAIBHBIX CIIOCO00B pemeHus.O0CyKIeHne alropuTMa COCTABJICHHUS 3a1a4 Ha
TaHHYIO TEMY; COCTABIICHHE 33/1a4; yYACTHE B OJIMMITHAJIE 110 XMMHUH; HHMBH Ty aJIbHBIC KOHCYJIHTAITUH.

T e m a «Il'azooOpa3Hble BemecTBa». MeToauKka pelIeHUs 334ad Ha ONpPEIEIICHUE



OTHOCUTEJBHOW IUIOTHOCTM Ta3a U HAXOXKICHHUE MO HEW OTHOCUTEIBHOM MOJEKYJISPHOM MACCHI.
Momsipabiii 00beM Ta30B. Hopmanibabie yenoBus. [IpuHIUMIIBI pemieHnst 3a1a4 Ha: OIpeIesieHne MacChl
ra3oo0pa3HOro BeIIECTBA IO €ro 0o0beMy, NpPH HOPMAIBHBIX YCIOBHUSX; BBIYUCICHHE OOBEMa
razo00pa3HOro BeIIEeCTBa MO €ro KOJIMYECTBY; onpe/esieHre (GopMyabl BEECTBA IO MACCOBBIM JIOJISIM
3JIEMEHTOB ¥ OTHOCHUTEJIbHOM MJIOTHOCTH Ta3a.

[IpakTuueckasyacTbhb: HAX0XKIECHUE U O0CYKIEHUE PALlMOHAIIBHBIX CIIOCOOOB pEIICHUs
3agad. CocraBieHue 3a1a4 o TeMaM 1-ro roga oOydenus u ux 3amuta. Konkypcest «O3anaub gpyray,

«McnpaBp ommobKy y cocenay.

HroroBoe 3ansaTue. O600meHue mareprana. O0CyKaeHUE U TIOJIBEICHUE HTOTOB KOHKYPCOB.

YYEBHbBIN IVIAH BTOPOT'O TOJJA

Ne | Ha3Banwue pa3zzaena, TeMbl KonnuecTtBo yacos Dopmbl
n/n Bceero Teopust | IlpakTuka | arrecramun/
KOHTPOJIA
1. | BeogHoe 3aHsiTHE. 1 1
2. | T e m a «Pemenne 3anau no xumuueckum | 20 6 14 Pemenne 3amau
YpaBHEHUSM C y4aCTHEM Odopmienue
HEOPTaHMYECKHUX BEIIIECTB) cTeHI0B «Pemm
3. | T e M a «OKHCITUTEIBHO- 5 2 3 KpPOCCBOPI».
BOCCTAaHOBUTEIIHHBIC PCAKIIHI. Hanucanmue
4. | T e m a «['eHeTn4eckas cBs3b MEKIY 3 1 2 CLieHapus 1o
OCHOBHBIMH KJIaCCaMH HCOPTraHUYCCKUX OPOBCACHUIO
COCIMHEHUI. HeJeNu XUMUU B
IIKOJIE.
5. | T e m a «kKadecTBeHHBIE peaKIuK Ha 5 2 3 [TpoBenenune
HEOPTraHUYECKHE BEIIECTBAY. Beyepa
«Y IUBHUTENbHASA
XUMUS!»
6. | UroroBoe 3ausTHE 1 0 1 CocraBrnenue u
o0cyxaeHne
3aaq o
HEOPraHWYeCKOoi
XUMUHIIIS
cOOpHUKA.
Bcero: 36 11 24

COILEPKAHUE ITPOI'PAMMBI BTOPOI'O I'OJJA OBYYEHUA

BBoaHoe 3aHsiTHe. 3HAKOMCTBO C MPOTrPAMMOM, CTPYKTYpPOH M 3a1adamMu 2-TO rofia o0y4yeHusl.
Omnpenenenue pexuma 3aHaTHil. [IpoBeneHre HHCTpYKTaXa M0 TeXHUKE 0€30MacHOCTH Ipu paboTe ¢
XMMHYECKUMHU BEIIeCTBaMU U B KaOuHeTe XuMuu. [loBTOpeHne n3y4eHHbIX paHee METOI0B, ClI0co00B
U [IPUEMOB PEILICHHUS 3a1a4.

T e m a «Pemienue 3a1a4 N0 XMMHMYECKHM YPABHEHHUSIM € Y4YaCTHEM HEOPraHMYeCKHX
BellecTB» (33/1a4u Ha U30BITOK OJJHOTO M3 BEIIECTB, BHIXOJ MPOAYKTA, IPUMECH U PACTBOPHI).

Meroanka penieHus 3a1a4 o XuMAYECKUM yYpaBHeHHsIM. HaxokieHne Macchl (KOJIMUeCcTBa BEIeCTBa,
o0BeMa) MPOIYKTOB pEaKIUU Mo Macce (KOJUYECTBY BEIIECTBA, 00BEMY) MCXOTHBIX BEIIECTB. 3aKOH
00BEMHBIX OTHOIIICHUU Ta30B U MPUMEHEHHE €ro MPH PEIICHUH 3a/1a4. TepMOXUMUYECKHE YPaBHEHUS
Y TUIIBI 337124 110 HUM. Haxox1eHrne Macchl IPOAYKTOB PEaKIIUU, €CITH N3BECTHBI MACCHI IBYX UCXOTHBIX
BeIIECTB (3a/1aun Ha W30bITOK). HaxoxaeHue Macchl Wiin 00beMa MPOAYKTOB PEAKIIUU M0 W3BECTHOM
Macce WM 00BeMY MCXOTHOTO BEIIECTBA, COoJAepkKaIiero npumecu. Haxoxaenne mMaccol (KOJIHMYECTBA
BEIIECTBA, 00bEMa) MPOAYKTa PEaKIIUU TT0 HCXOAHOMY BEIIECTBY, HAXOAIIEMYCS B PACTBOPE.

11 paKTH4YC€CKasd4dIacCTbhb:! pCHICHUC 3a/ldaY 110 JaHHBIM TCMaM; COCTABJIICHUC AJITOpUTMA



pCHICHUA 3THUX TUIIOB 3aJia4; CaMOCTOATCIIbHAA pa60Ta IO COCTABJICHHUIO 3aJa4 U Oq)OpMJICHI/IIO HUX Ha
KapTo4dKax IJIA HMCIIOJIB30BaHUSA HAa YpOKax XI/IMI/II/I.HOI[FOTOBKa M y4aCTHUC B OJIMMIIMAJC. Harmmcanne
CIICHApus 1O MPOBCACHUIO HEACTIN XUMUHU B IIKOJIC.

T e M a «OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE peakuum». Kiaccubukanus XUMHYECKUX
peakiuii. OKHCIIUTENTbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKILIUH. Oxkucnurens, BOCCTaHOBUTEJb,
OKHUCJIUTEIbHBIN MPOLIECC, BOCCTAHOBUTENbHBIN Npoliecc. PacctaHoBKa K03 (DUIIMEHTOB B peaklUsIX ¢
y4acTHEM HEOPraHMYECKUX BEIECTB METOJaMH JIEKTPOHHOTO OaaHca U MOJTypeaKiuii.

[IpakxkTuueckKkasauacTb: OTpadOTKa HABBHIKOB MO PaccTaHOBKE KOA(P(UIMEHTOB B
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUAX C yUaCTHEM HEOPraHUYECKUX BEIIECTB.

T e m a «I'eHeTHYECKAsI CBSA3b MeK1Y OCHOBHBIMH KJIACCAMH HEOPTAaHUYECKHUX COeIMHEHMN .
OCHOBHBIG KJIACChI HGOpFaHI/I‘-ICCKI/IX COCIII/IHGHI/Iﬁ U UX XUMHUYCCKUC CBOfICTBa, CHOCO6I>I HOJIy‘-IeHI/IfL
Crnoco0bl mepexoAa OT OJHOTO Kiacca K IPYroMy C TMOMOIIBIO PA3IUYHBIX XMMHUYECKUX PEaKIUU.
Meroauka pemeHus 3aa4 ¢ UCIOIb30BAHUEM IEMOYKHU ITPEBPAILICHUI.

[IpakTuueckasgdacTb: pelIeHUE 3a/1a4 Ha «IETIOYKHU MPEBPALLICHUID 1 HAXO0XKACHHUE MacChl
(xonmuyecTBa BemlecTBa, 00bema) BemlecTB. OdopmiieHue creHa0B «Pemu KpoccBOpI» U3 KPOCCBOP/IOB,
COCTaBJICHHBIX JIETbMU CAMOCTOSATEIBHO.

T e m a «KayecTBeHHbIE PpeaKIMU HA HEOPraHuvecKue BemecTsa». KauecTBeHHbIE peakUU.
Karnons! u annonsl. KauecTBeHHBIE peakliiy Ha KATHOHBL: BOJOPO/1a, aMMOHUSL, cepedpa, JIUTHS, KaJIus,
Hatpus, kKaneius, Oapus, menu(Il), xenesa(ILIIl), anromuuus. KayecTBeHHBbIC peaKIMi Ha aHWOHBI:
XJIOPU/I-UOH, Cynb(]ar-uoH, HUTpaT-uoH, (ocdartnoH, cynbPpua-MOH, KapOOHAT-MOH, XpOMaT- HOH,
THJIpOKCUA-UOH. [IpaBuiia TeXHUKH 0€30MacCHOCTH MpU paboTe ¢ XMMMUYECKHMMM BEIECTBAMU U TPHU
paboTte B KaOMHETE XUMHUH.

[IpakTuueckasa 4acTb: PElICHHE SKCIEPUMEHTAIBHBIX 33/1a4 HAa ONPE/ICIICHNE BEIIECTB
B pacTBOpE, C MOMOIIBI0 Ka4eCTBEHHBIX peakiuil. [1og00p 3aHMMATENBHBIX OMBITOB JIJISi XUMUYECKOTO
Beuepa, ux oTpaborka. [IpoBenenue Beuepa «YauBuTenbHass XuMusa!» u ero aHanu3. CocraBleHUe
cOOpHUKa 33714 110 HEOPraHWYECKONW XUMUHU.

Hrorosoe 3ansaTue. O606menune matepuaina. [longsenenue utoros. O0Cyx1eHne COOpHUKA 3a/1a4
[0 HEOPraHUYECKON XUMUH.

VYYEBHBIN TUIAH TPETBEI'O T'OJTA

Ne | Ha3Banue paznena, TeMbl KommgectBo wacos ®opmbl aTTecTanum/

n/m Bcero | Teopus | IlpakTuka | KOHTpOIS

1. | BBoaHoe 3aHsTHE. 1 1

2. | T e m a «Haxoxaenue 5 2 3 OT060p MHTEPECHBIX
MOJIEKYJISIpHON (POpMYIIBI 3aja4 i COOpHUKA
OpPraHUYeCKOTO BEIIECTBAY. «O3agaueHHast




3. | T ewm a «Pemenue 3agau mo 8 3 5 XUMHUS i1 FOHBIX
XUMHYCCKHM YPABHCHHSM C XHUMHKOB).
y4aCcTHEM OPTaHUYCCKUX BEIICCTBY.

4. | T e m a «'eneTnueckas CB3b 10 3 7 CocraBnenue 3agay
MEXTy OCHOBHBIMH KJIacCaMu CaMOCTOSITEJILHO U
OpPraHHYECKUX COCAMHCHHUU. y4acTue B KOHKypce
I'enernyeckas CBSI3b OPraHUYCCKUX «O3amaup  gpyral».
Y HEOPTAaHUYECKUX BEIICCTBY. Pemenue 3amau

5. | T e m a «OKHCIUTEIIHHO- 3 1 2 CocraBncHue
BOCCTAHOBUTEIIHHBIC PEAKIIHI. KpPOCCBOP/IOB

6. | T e m a «kKauecTBeHHbIC peakiiuu Ha | [ 2 5 DKcrepuMeHTaIbHAS
OpraHHYECKHE BEIICCTBAY. u MPaKTHYECKas

pabota

7. | UToroBoe 3aHsiTue 1 0 1 Konkypc 1o

PEIICHUIO u
COCTaBJICHHIO 33124
Bcero: 35 11 24

COAEPKAHUE ITPOI'PAMMBI TPETBEI'O 'OJA OBYUYEHUSA

BBoanoe 3ansitme. VHCTpyKTaX MO TeXHUKE O€30MacHOCTH. 3amgadu 3-TO Trofa OOyYeHHs.
TemaTuka 3anstuil. B3auMocBsI3b HEOpraHUYECKOW XUMUU ¢ Oprannyeckoi. OpraHndecKue BeIecTBa.

[IpakTnueckasyacTsb: ceMuHap «)KuBas 1 He)KUBasI IPUPOAA.

T e m a «HaxoxneHue mMoseky/JasipHOil ¢opmMy/bl OpraHuyeckoro BemecTBa». CrocoObl
HaXO0XXJICHUS MOJIEKYJISIpHON (pOPMYJIbI BEIIECTBA: IO MACCOBBIM JIOJISIM BXO/ISIIMX B HETO XUMUYECKUX
JIEMEHTOB; 10 OTHOCUTEIBHOM IUNIOTHOCTU JAHHOI'O ra3000pa3HOro BEIIECTBA 110 KAKOMY-JINOO rasy u
Macce (00beMy, KOIMYECTBY BELIECTBA) MPOJYKTOB CTOPAHHUSL.

[IpakTuUuyecKkasdacTh: pPEHICHUE 33/1ad HA HAXOXKJICHUE MOJICKYJIIPHOU (OPMYIIBI
BemiecTBa. COCTaBICHHE 3a/lady CaMOCTOATENIbHO M y4acTHe B KOHKypce «O3amaub npyral!y». OtOop
HHTCPCCHBIX 3a1a4 JId C60pHI/IKa «OSaI[a‘-ICHHaH XUMUS OJI1 FOHBIX XUMUKOBY.

T e M a «Penienue 3ajlav Imo XUMMHUYECCKUM YPAaBHECHHUSAM C YYaCTHEM OPraHUYICCKHUX
BeIlIECTB».OCO6€HHOCTI/I MPOTCKAHUA XUMHUYCCKUX peaKHI/Iﬁ C Y4aCTHEM OPraHUYCCKHUX BCUICCTB.

[IpakTudyeckasdacTb: pellcHHE 337a4 Ha HaXOXKJACHUE MACChl, KOJINUECTBA BEIIECTBA,
o0beMa TPOAYKTOB peaklMHU MO Macce, KOJIMYECTBY BeEUIECTBa, 00BEMY MCXOJHBIX BEIIECTB; Ha
HaXO0X/IEHHUE MAcChl IPOAYKTOB PEAKIIMU, €CIIM U3BECTHBI MAcChl BCEX MCXOJHBIX BEUIECTB (3a7a4u Ha
M30BITOK); HaXO0XKJIEHUE MAacChl WM 00beMa MPOAYKTOB peaklUy MO M3BECTHOW Macce WM 00beMy
HCXOJHOTO BEILIECTBA, COAEPIKALLETO TPUMECH.

[ToaroToBka y4amuMmHCs IUIAKTHYECKOTO MAaTEepHalla; Y4YacTHE B IIKOJBHOM M TOPOACKOU
OJINMITHA/IaX ; COCTABJICHHE 3a/IaHHH 110 XUMUU JJI UHTEIUICKTyaIbHOTO MapadoHa.

T e m a «'eHeTH4YeCKasA CBSA3b MEkKAY OCHOBHBIMHU KJIACCAMH OPraHUYeCKHMX COCJIUHEHMIA.
I'eneTnyeckasi cBsI3b OPraHUYeCKMX M HeOpPraHM4yeckux BemecTB». OCHOBHbBIE KJIacChl
OpPraHMYECKUX COCAMHECHUN. XMUMHUECKHUE CBOMCTBA U OCHOBHBIC CIIOCOOBI MOTYUYEHHUS OPraHUIeCKUX
BeniecTB. OCHOBHBIE CIOCOOBI Mepexoia OJHOro Kiacca K apyromy. [1ytu nepexoaa oT opraHuuecKux
BEILIECTB K HEOPTraHUYECKUM.

[IpakTuyecKkasyacTb: pellieHUE 33]]a4 Ha [IENOYKH MPEBPAILEHUI; SIKCIIEpUMEHTaIbHOE
OCYIIECTBIICHUE OT/IENbHBIX (hPAarMEHTOB LIETIOUEK PEBPAICHHIT; COCTABICHHUE LIEMTOYEK IPEBPAIICHHH
1 00Cy’KJI€HUE pAallMOHATIBHBIX CIIOCOO0B MEPEXo/ia OT OJHOTO Kjlacca BEIIECTB K APyTromy.

T e Mm a «OKHCIUTEIbHO-BOCCTAHOBUTEILHbIE PC€aKIumn. Oco0EHHOCTH OKHCIMTEIBHO-



BOCCTAHOBUTEIIbHBIX PEAKLIUH C y4acTHEM OpraHMUECKUX BelecTB. PaccTanoBka KOA(QPHUIIMEHTOB B HUX
METOAAaMU JIEKTPOHHOTO OanaHca U MOJTypeaKIIHid.

[IpakTuueckasyacTb: pacCTaHOBKA KOOPPHUIIMEHTOB B YpPaBHEHUSIX PEAKIINI C yUacTHEM
OpPraHMYECKUX BEILECTB; COCTABIIEHNE YPAaBHEHUIN OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUil.

Odopmienne AMIaKTUYECKOTO MaTepralia (KapTOUKH ¢ 3aJJaHUsIMH ), COCTAaBJICHHE KPOCCBOP/IOB.

T e m a «kKauecTBeHHBIE peaKIINH HA OPTaHMYeCKHUe BellecTBay. KauecTBeHHbIE peaklluy Ha
aJIKaHbI, HEMPEICIbHBIC YIIIEBOAOPO/IbI, OJHOATOMHBIE MIPECIbHBIC CTUPTHI, MHOTOATOMHBIEC CIIUPTHI,
(heHobI, anbAeTU/IbI, KapOOHOBBIE KHUCIOTHI (OCOOEHHOCTh MYpPaBBHHOM KHCIOTHI), OCIKH, >KUPHI,
YTIICBO/IBI.

[IpakTudyeckKkasdacTb: pEHICHUE JKCICPUMEHTAIBHBIX 33/1a4 Ha OIPEACICHHE
OpPraHMYECKUX BEILECTB B pacTBOpE; IOJydeHUE MbLIa B Jaboparopuu.Paspaborka mporpammsl u
y4acTHe B BeYEPE 3aHUMATEIIbHON XUMUH.

Hrorosoe 3ansitne. O000LIEHNEe MaTepHana 110 PENICHHIO 331a4 C yJ9acTHEM OPraHWYeCKHX
BEILIECTB, 00CyX/ieHre COOpHHKA 33/1a4 [0 OPTaHMYECKOH XMMUU U €T0 3aIlINTa.

YYEBHbIN IVIAH YETBEPTOI'O T'OJIA

Ne | Ha3Banwue pasnena, TeMbl KonngecTtBo 4acos ®opmsI aTTecTarum/
n/m KOHTPOJIS
Bcero Teopus | [IpakTuka

1. | Broanoe 3ansiTue. 2 2

2. | T e m a «CTpoeHue aToma, 2 1 1 CemuHap «Or
nepuoanyeckuii 3akon /. 1. HATpPUSA NI0 aproHa»
MenieneeBay. (uHTEpecHbIe (HaKTHI

0 XHUMHYECKUX
AJIEMEHTax).

3. | T ewm a«XuMuueckast KHHETUKA U | D 2 3 Brimonnenue
KaTaJIn3. XUMHUYECKOe JKCIIEpUMEHTAIBHOU
paBHOBECHEY. paboThI

4. | T ewm a «PacTBOpBI». 4 2 2 Brmonnenue

AKCIEPUMEHTAIBHOMN
paboThI 1o
MIPUTOTOBIICHHIO
pacTBOpOB

5. | T e m a «IIpombinuieHHOE 4 1 3 Pemenue
MOTyYeHNE BOKHEUIITUX 3agauCoo0IeHns
HEOPTraHMYECKUX BEIIECTBY. yyamuxcs 0

BOKHEHIIUX
XUMUYECKUX
IPOM3BOJICTBAX.
6. | T ewma «Meramibn. 5 2 3 CocraBienne u
7. | T em a «Hemerammsy. 4 1 3 penaKkTUpOBaHUE




3a1a4 JUIS
cObopHHKa.

8. | O6o6mIcHuE. 8 2 6 CocraBnenne
arpooma 3a;ay
«O3agauennas
XAMUSY.

9. | Utorosoe 3aHsiTHE 1 0 1 CmoTp 3HaHUH
Bcero: 35 11 24

COJEPKAHUE ITPOI'PAMMBI YHETBEPTOI'O I'OJJA OBYUYEHMUSA

BBoaHnoe 3ansaTHe. UHCTpyKTaX MO TexHUKe Oe3omacHOCTH. 3amauu 4-ro rojga oOydeHUs.
Tematuka 3anstuid. [IpodopueHTarms.

11 PaKTHUYC€CKad4dacCTb: BbIABICHUC YPOBHA 3HAHHUH U YMCHI/Iﬁ I10 PCHICHHIO 3aaa4.

T e m a «CTpoenue atoma, nepuoanyeckuii 3axkon /I. U. MenaeseeBa». DIEKTpOHHbBIE U
rpaduyeckue GopMyIibl aTOMOB M HOHOB, HAXOSIIUXCS B OONBIINX U MaJIbIX EPHOJAX.

[IpakTuueckasyacThb: HAMUCAHUE AIEKTPOHHBIX U rpaduueckux GopMys aTOMOB U HOHOB;
cemuHap «OT HaTpus 10 aproHa» (MHTepecHbIe GaKThl O XUMUYECKUX IIEMEHTaX ).

T e M a «XuMuuyeckass KHHETHKA M KaTaJIn3. XHUMHYeCKOe PaBHOBecHe». DHEprusi akTUBALUH.
[IpaBuno Bant-I'odpda. Karanuzatop. 3akon neiicrByromux Macc. CKOpOCTh XMMHUECKON pPEaKIMH.
Koncranta ckopoctu peakuuu. CwmenieHue xumuueckoro paBHoBecus. Ilpunuun Jlelllarense.
KoHncranTa paBHOBeCHS.

II pPpaKTHUYC€CKasdgd4dacCT b! pCHICHUC 3ala4 Ha OHPCACICHUC CKOPOCTU PCAKIUHU; Ha
OIMPCACIICHUC KOHCTAHTBI PAaBHOBCCHA, Ha CMCIICHHUEC XHUMHUYCCKOI'0 paBHOBECHUA IIPHU H3MCHCHUH
TEMIICpATyphbl, HOAaBJICHUA, KOHI_ICHTpaLII/Iﬁ BCIICCTB, HeﬁCTBHH KaTajin3aTropa, BbIIIOJIHCHUC
BKCHepHMeHTaHLHOfI pa6OTBI, I[OKaSI)IBaIOHIGfI, YTO BJIMAHHUEC Pa3JINIHBIX yCJ'IOBI/II\/’I CIIOCOOHO U3MEHATH
TEUCHUE XUMHYECKOMN pCaKknuu.

T e m a «PacTBOpBI». [loBTOpEHME: BUABI KOHIIEHTpALUH (IPOLIEHTHAs U MOJISIpHAs); TEPEX0] OT
OJIHOTO BHJAa KOHIEHTpauuu K apyromy. CmemmBaHue pactBopoB. Merox kpecra. [Ipumenenue
pacTBOpoB B ObITY. [IprMeHeHHEe pacueToB KOHIIEHTPAIM PACTBOPOB B KHU3HH.

[IpakTuueckasddacTb: pellIcHUE 3a/1a4 Ha CMEIIMBAHUE PACTBOPOB; IIEPEXO OT OJHOTO
BHUJAa KOHIIEHTpalMi K JpyroMmy; BBIIOJHEHUE SKCIEPUMEHTATbHON paboThl MO MPUTOTOBICHHUIO
paccoiia, cupolna U Ipyrux pacTBOPOB ONPEAEICHHON KOHUEHTPALMH I UCIIOJIb30BAaHUs HA ypOKax
XUMUU.

T e m a «IIpomMbIIVIECHHOE NOJyYeHHe BajKHEHIINX HEOPraHM4YecKuXx BemiecTB». CHHTE3
ammuaka. [Ipon3BoJICTBO CEpPHOM KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

II pPaKTHUYCCKasdgdacCTb: pCHICHUC 3aa4 HAa TUIINYHBIC TCXHOJOT'MICCKHUEC ITPUCMBI
MNPOMBIINIJICHHOT'O0 TMOJY4YCHHS aMMHWaKa U CepHOI>'I KHUCJIOTHI. C006H_I€HI/I$I ydamuxcesa o BaKHEHIIINX
XUMHUYCCKUX MPOU3BOJACTBAX.

T e m a «Metamab». Metamnst |, Il, Il rpynn rmaBHbIX nmoarpynm. MeTamuibl TOOOYHBIX
noarpymni. Mx ¢usnueckue u XuMu4eckue CBOMCTBA, CIIOCOOBI MOMYyUYSHHS, TPUMEHEHHE.

[IpakTuuyeckasyacTb: pelIcHUE 33]a4; BHIIOJHEHUE HKCIIEPUMEHTAIbHONU pabOThI Ha
OCHOBHBIE CBOMCTBa MeTaioB. COCTaBlIeHNE U peJaKTUPOBaHUE 33134 JJIsi COOpHHKA.

T e m a «Hemeranaby. Hemeramnst 1V, V, VI, VII rpynn rnaBusix noarpynm. Ux ¢pusndeckue



U XUMHUYCCKUC CBOﬁCTBa, CIIOCOOBI MOJIyUCHUA, IPUMCHCHUC. OcHOBHBIC COCAMHCHUS.

[IpakTuyecKkasyacTb: pCHICHUAE 33/1a4; BHIIOJIHEHHE SKCIICPUMEHTAIBHOM pabOThI Ha
OCHOBHBIE CBOWCTBa HeMeTa/1oB. COCTaBIICHNE U PEAAKTHPOBAHUE 33/1a4 JUIsl COOpPHUKA.

O000menue. O0oOIIEHNE U 3aKpEIUICHUE U3yYeHHOTO Marepuaia. KomOuHupoBaHHbIE 3a/1aun
110 HEOPraHUYECKON 1 oprannueckoi xumuu. TectoBsie 3aaanus. [lonroroska k EI'D.

[IpakTuUuUyecKkasdacTh: pElHICHHC KOMOMHUPOBAHHBIX 33134 1O OPTAaHUYECKOU U
HEOPraHUYECKOW XMMHH; BBITOJTHEHUE TECTOBBIX 3aJIaHMi; pab0Ta Ha KOMIIBIOTEPAX IO BBHIMOJHEHUIO
TECTOBBIX 3amauuii; moaroroska kK EI'D; cocrasienme ampOoma 3amau «O3amadeHHass XUMUSI».
CocraBieHue dKCIepUMEHTAIbHbIX 3a/1a4, UX BBINOJIHEHUE U 3amuTa. CMOTp 3HAHMIA.

Hrorosoe 3ansitne. O0Cyx1eHNE PE3yJIbTaTOB 3aHATHUI 10 IPOrpaMMe 3a MPOIIEAIINMA roJl U 3a
BCE YEThIpE To/1a.

1.4. INJIAHUPYEMBIE PE3YJIbTATBI

[lo okOoHYaHMM BCETO Kypca IIKOJbHUKK OYIYT yMETh HNPHUMEHATh TEOPETUYECKHE 3HAHUS IPU
pelLleHNH 3a/1a4; pelaTh 3a/1a4d OCHOBHBIMHU CIIOCO0aMU U METOAAMHU; COCTaBIATh KOMOMHUPOBaHHbIE
3a/la4d C y4YaCTHEM OpPraHWYECKMX M HEOPraHMYECKMX BELIECTB; BBIIOJHATh Pa3JIU4YHbIC BHIBI
HKCHEPUMEHTAIbHBIX 33/1a4; HAXOJUTh PALMOHAIBHBIA CIIOCOO pELICHMs OINpPE/eNeHHOW 3aJauu U
rpaMOTHO ee 0hOpMIIATh, a TAKKE PadOTaTh C TECTOBBIMU 33JaHUSMU IO KHUTAM U C MCIIOJIb30BaHHEM
MH(OPMALIMOHHBIX TEXHOJIOTUH.

O:xuaemsle pe3yabTaThl. [locie mpoxoxaeHus mporpaMmbl 1-ro roja o0ydeHUs00ydaronme
oyayr:

* 110 m e M e «Pacmeopuiy:
1) umems npedcmaenenue o pacTBOPE U €ro COCTABHBIX YACTSX;

2) 3HAMbOCHOBHBIC BHJbI KOHIICHTpPAIMH pPAacTBOPOB (MPOICHTHAs M MOJISIPHAs );CIIOCOOBI
repexoja OT OJHOIO BHJA KOHLEHTpAaUUMH K JPYrOMY;OCHOBHBIE OTpAacid IPOU3BOJACTBA, I/IE
IIPUMEHSIOTCS PACUEThl Ha paCTBOPBHI;

3) yMembTIPOU3BOUTD pPACUYEThl HA OIpPEACIIEHUE MPOIEHTHON W MOJIIPHON KOHIICHTPAIUi
pacTBOPa;NEPEBOIUTH MOJISIPHYIO KOHIIEHTPAIUIO B IPOIICHTHYIO M HA00OPOT;

* 110 m e m e « OCHOBHbIEe NOHSAMUSL U 3AKOHbL XUMUUY.

1) 3HambOCHOBHBIC 3aKOHBI U ITOHATHA XUMHUU (aTOM, MOJICKYJIa, OTHOCUTECIIbHAA aTOMHaA Macca,
OTHOCHUTEJIbHAsI MOJIEKYJISIPHAsI Macca, KOJIMYECTBO BELIECTBA, MAacCcOBasl JA0Js1 XUMHUYECKOTO JIEMEHTa
B BELIECTBE, HOPMaJIbHBIE YCIIOBU);3aKOH IIOCTOSIHCTBA COCTaBa BEILECTBA, 3aKOH ABOrajapo, YUCIIO
ABorajpo;

2) ymemsb POU3BOIUTH PACUCTHI C KCIIOJIb30BAHHEM OCHOBHBIX 3aKOHOB M ITOHSITHH;

* 110 m e M e «l azoobpasnvie seugecmear:
1) umems npedcmasnenue 06 0COOEHHOCTSIX CTPOCHHUS Ta3000pa3HbIX BEIIECTB;

2) ymMembIpOU3BOINTh PACUCThl HA ONMPEICIICHUE OTHOCHTENIBLHON IUIOTHOCTH Ta3000pa3HOro
BEIIECTBA, BBIUMCICHHE 4Yepe3 Hee OTHOCUTEIBHOH MOJEKYJISIPHOW Macchl Tra3000pa3HOro
BEIIECTBA;BBIUUCIIATh MAacCy ra3000pa3HOro BEIIEeCTBa MO €ro 00beMy U 00beM MO M3BECTHOM Macce
MIPY HOPMAJIBHBIX YCIIOBUSAX C HCIIOIH30BAaHUEM MOJISPHOTO 00BEMa Ta30B;0lPeNesaTh MOJIEKYISPHBIC



(pOpMy.HBI BCIICCTB I10 MaCCOBBIM J0JISIM XUMHNUYCCKHUX JJICMCHTOB U OTHOCHUTEIIFHOM TNIOTHOCTH T'a30B.

Kpome BhINIENEpeynCIEHHOTO O0YYaroie MOay4YaTh BO3MOXXHOCTh HAYYHTBCH COCTaBISTh
3ala4d MO0 JaHHBIM TeMaM, 4YTO CIIOCOOCTBYET MOBBIIICHHIO YPOBHS OTBETCTBEHHOCTH Y4YEHHKA,
CaMOOIICHKH U cTaTyca peOeHKa 3a cueT COpeBHOBATEIbLHOTO Y deKTa.

O:xuaemsle pe3yabTaThl. [locie MpOXoXKICHHUS MPOrpamMMbl 2-T0 Tojla 00yUeHUS00ydaronue
oyayr:

* 10 m e M e «Pewenue 3a0au no Xumuieckum ypasHeHusamy:
1) umems npedcmasienue 0 XAMUUCCKUX PEAKIIUAK, UX BHIAX;

2) 3HamMbOCHOBHBIC IPUHIIUIIBI PEILICHUS 33]1a4 110 XMMUYECKUM YPaBHCHUSIM;METOIMKY PELICHUS
3a]a4 10 XMMUYECKUM YPaBHEHHSM, €CIIM OJJHO M3 PEarupyroNIiX BEIIECTB 1aHO B M30BITKE; HA BHIXO
IIPOJIYKTa, IPUMECH, PACTBOPHI;

3) ymembucnons3oBaTh 3HaHUS 1-r0 rojga OOYYEHUS;Ie/aTh BBIYUCICHUSA 10 XHMHUYCCKHM
YPaBHEHMSIM Ha HaxOXKIEHHE Macchl (KOJMYECTBAa BEIIECTBA) MPOAYKTOB peakUUU IO Macce
(KONMMYeCcTBY BEI[ECTBA) BCTYMAIOIINUX B PEAKIIHIO BEIIECTB M HA00OPOT;peliaTh 3aa4u 0 XUMUIECKIM
YpaBHEHHSIM, B KOTOPBIX yYaCTBYIOT ra3000pa3HbIe BEIIECTBA, UCIIONIb3Ys 3aKOH 0O bEMHBIX OTHOIICHUH
ra3oB;IPOM3BOJIUTh PAacyeTbl IO TEPMOXUMHUYECKUM YPABHEHUSAM;IPOU3BOJUTH pacCyeThl 110
XUMHUYECKUM YpPaBHEHUSIM (€CIIM OHO U3 BEILECTB JaHO B M30BITKE, HA BBIXOJ MPOAYKTa, IPUMECH,
PacTBOPBI) U COCTABJIATH 337a4H, UCIOIb3Ys 3HAHUS O CBOMCTBaX HEOPTAaHUYECKUX BEILECTB;

* 110 m e M e « OKucIumenbHo-60CCmMaHO8UMeENbHbLE peaxkyuuy:

1) 3nHamp 00 OKHCIMTCIbHO-BOCCTAHOBUTEIBHBIX peaknuax; O TIMOHATUHU OKHUCIUTCIIb U
BOCCTAHOBUTCIIb, ITIOHATUAX OKHCIUTENbHBIN U BOCCTAHOBUTEILHBII mponecc;

2) yMempOTpeieNsATh CTECHN OKHCIICHHSI XUMUYECKHUX AIIEMEHTOB;PACCTaBISATh KOI(DPHUIIHESHTHI
B XMMHUYECKUX PEaKIHIX C y4acTHEM HEOPraHMYeCKUX BEIIECTB METOAAMHU JIEKTPOHHOro OanaHca U
MIOJIy pEaKLIvii;

* o m e m e «lenemuueckas c613b MeNHCOY OCHOBHBIMU KIACCAMU HEOPSAHUYECKUX
COCOUHECHUUY:

1) 3namep XxuMuvecKre CBOWCTBA W CHOCOOBI MOJYYEHHS OCHOBHBIX KJIaCCOB HEOPraHUYECKHUX
COCITUHCHHI,

2) ymemp3alluCbIBaTh PCAKIUN KICTIOYKH HpeBpaH.[eHHfI», C Y4YaCTUCM HCOPraHUYCCKHUX
BCIICCTB,p€IIaTh MW COCTABJIATH 3ada4d Ha «ICIMOYKH HpGBpﬁHIGHPIfI));BLI}IGJ’ISITL TJIaBHOC H
AHAJIIM3UPOBATDh XOJ PCHICHUA «ICTIOYKH Hp@Bp&HIGHHfI».

* 110 m e M e «Kauecmeennvie peakyuu Ha Heop2aHUYecKue 6euecmear:

1) umems npedcmasnenue o0 KA4ECTBEHHBIX PEAKIUAX U UX IPUMEHCHUH;

2) 3namopu cOONIOIATH MTPAaBUIIA TEXHUKH 0€30MaCHOCTH IPU Pa0b0Te ¢ XUMUYECKUMH BEIIECTBAMU
1 000pYyIOBaHUEM;PEareHThl U METOAMKY MPOBEACHUS KaYeCTBEHHBIX peaKkluil HA OCHOBHBIE KaTHOHBI

W aHUOHBI HCOPTraHNYCCKUX BCIICCTB,

3) ymems NpOEIBIBATh KAUECTBEHHBIC PEAKIIMU;IIPUMEHSTH ITOJyYCHHBIC 3HAHHS [P PELICHUH
U COCTaBJICHUU 3a]1a4 Ha OIIPECIICHUE BEILECTB B PaCTBOPE.

Kpome BbIlIENEepeynCcIeHHOr0 IIKOJIBHUKM ydaTcs o0jafaTh BOJIEH M HACTOMYMBOCTHIO B



JOCTHXXCHHUH IMOCTaBJICHHOM Ociki, CTaHOBATCA CIIOCOOHBI BECTH HCCICA0BATCIILCKYIO pa60Ty 10
OIPCACIICHUIO XUMHUYCCKUX BCUICCTB.

O:xuaemsle pe3yabTaThl. [locie MpoxoxkaeHHs mporpaMmbl 3-T0 Tojia 00y4eHU00ydaronue
oyayr

* 110 m e M e «Haxodcoenue MonekynapHou hopmyibl OpeaHUYECKO20 8eUeCmBay.

1) 3namb 06 0COOCHHOCTSIX CTPOCHUS OPraHMYCCKHUX BEIIECTB, KX MHOTOOOpAa3Huu U CBOMCTBAX;

2) ymemb HAXOIUTh MOJICKYJSIPHYIO (POPMYyJTy OPraHUYECKOTrO BEIIECTBA MO0 MAaCCOBBIM JIOJISIM
BXOJIAIINX B HErO0 XMMHYECKHUX DJIEMEHTOB, MO Macce (00beMy, KOIMYECTBY BEIIECTBA) MPOIYKTOB
CTOpaHUS ¥ OTHOCHTEIHLHOU TUIOTHOCTHU €T0 TapOB IO KAKOMY-JIH00 IpyroMy rasy;

* 110 m e M e «Pewenue 3a0ay no XumMuieckum yYpagHeHUsM ¢ Y4acmuem OpeaHuyeckux 6euecmen:

1) 3namb 0COOCHHOCTH XUMHUYECKUX MIPOIIECCOB C YYaCTHEM OPTaHUYECKHUX BEIICCTB;

2) ymemb TPOU3BOANUTH PACUETHI TI0 XMMHUYECKOMY YPaBHEHHIO; COCTABIIATH 3a/1a4U C y4acTHEM
OpPraHUYECKUX BEIIECTB HA HAXOXKJICHUE MacChl, 00beMa, KOJMUYECTBA BEIIECTBA MPOIYKTa PEAKIIUH UITH

HCXOJHOI'O BCIICCTBA, HA IPUMECH, BBIXO IPOAYKTa, HU30BITOK OAHOI'O U3 UCXOOHBIX BCIICCTB,

*10 m e M e «l enemuuecxas c6s3b Meofcdy OCHOBHbIMU KllAcCcaMU OpcaHUYECKUX coeOuHeHUll.
I'enemuuecxas cesa3v OpP2AHUHYECKUX U HEOP2AHUUECKUX seuyecme).

1) 3HamMb XUMUYCCKHE CBOMCTBA M CIIOCOOBI MOJIYUYCHU A OPraHNYICCKUX BCIICCTB,

2) ymemosp PCIIaTb U COCTABJIATH LECTIOYKH HpeBpaH_[eHI/Iﬁ C Y4aCTUEM OpPTraHUYCCKUX BCHICCTB;
peliaTth pa3ivMYHBIC BHABI 3aaa4 II0 LEIIOYKaM HpeBpaIIIeHI/H\/JI C HCIOJIb30BAHUEM OPTraHUYCCKUX
BCIICCTB, YMCThb pPCIIaTb U COCTABJIATH 3aJa4Hd IO LCIIOYKaM npeBpameHHﬁ, KOTOPBIC YKA3bIBAKOT HaA
B3aMMOCBA3b HCOPTAHUYCCKUX BCHICCTB C OPraHNYCCKUMHU,

* 110 m e M e « OKuCIumenbHo-60CCmMaHO8UMENbHbLE peaxkyuuy:

Ymemo pacCTaBJIATh KOB(i)(l)HL[I/ICHTLI B YpPaBHCHHAX OKHUCIHUTCIIbHO-BOCCTAHOBHUTCIIbHBIX
peaKLII/Iﬁ C Yy4YaCTUCM OPraHUYCCKHUX BCHICCTB METOAOM JJICKTPOHHOI'O Oamanca u METOAOM
nonypeaxunﬁ; COCTaBJIAATh YPABHCHHA OKUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ;

* 110 m e M e «Kauecmesennbie peakyuu Ha opeanudecKue seujecmear.

1) 3Hamp TCXHUKY 0e30IMacHOCTH npu paGOTC C OpraHU4YCCKUMH BCHICCTBAMU, PCArCHTHI U
MCTObI MPOBCACHUA KaUCCTBCHHBIX peaKLII/Iﬁ Ha pa3sjiInYHbIC OPraHUYICCKHUEC BCIICCTBA,

2) ymembop 1IPOACIIbIBATH KAUCCTBCHHBIC PCAKIIUU,; IPUMCHATDH MMOJIYUCHHBIC 3HAHUA IIPU PCIICHUN
U COCTAaBJICHUU SKCHICPUMCHTAJIBHBIX 3aJa4 Ha OHNPCACICHHUC OPraHUYCCKHX BCIICCTB B PaCTBOPC,
paGOTaTB C XUMHWYCCKUMHU BC€IICCTBAMH 1 XUMHUYCCKUM 060py,£[0BaHI/IeM.

Kpome BhilenepeyrcieHHOro IMKOJbHUKM Y4YaTCs YUWUTHCSA, Y HHUX pacliupsieTcs Kpyrosop,
MOBBIIIAECTCS YPOBEHb MHTEIUICKTA.

O:xunaemsble pe3yabTaThl. [locie mpoxoxaeHus: mporpaMMel 4-ro rojga o0y4yeHus o0yyaromiie
oynyT:

* 10 m e m e «Cmpoenue amoma, nepuooudeckuti saxkon J{.1U. Menoeneesay:

1) 3nams cTpoeHue aToMa;



2) ymemb, WCIONB3YsS TEPHOAUYECKYIO CHCTEMY OJJIEMEHTOB, H300pa)kaTh JJICKTPOHHBIC H
rpaduyeckue GopMyJibl aTOMOB U HOHOB JIEMEHTOB;

* 110 m e M e «Xumuueckas KuHemuka u kamanus. Xumuieckoe pasHoeecuer:
1) 3nHamw OCHOBHBIC IPUHLIUIIBI TPOTCKAHUS XMMUYECKUX PEAKIIUIA;

2) ymemp TPOM3BOAUTH PacyeThl U COCTABIATH 33Ja4l Ha ONPECICHUE CKOPOCTH XUMUYECKOI
peakyy, KOHCTAHThl PABHOBECHS; IIPOrHO3UPOBATh TEUECHUE XMMHMYECKUX PEaKLHUM MPU U3MEHEHUHU
TEMIIepaTyphl, NABJICHUs, KOHIEHTPALMMI BEIIECTB, AEUCTBUU KATAIMU3aTOPa; IPOBOJUTE XUMUYECKUE
JKCIIEPUMEHTBI;

crmomeme ((PCZCWlGOpbl».'

ymemsb TPOU3BOJNTH PACUEThI HA ONPENIECICHUE KOHLICHTPAMK MIPYU CMEIIMBAHUU PAaCTBOPOB; C
IMOMOIIBIO PA3JUYHBIX PACYETOB MEPEXOJUTh OT OJHOIO BHJAA KOHUEHTPALM K APYromMy; TOTOBHTh
pacTBOPHI 3aJaHHOM KOHIIEHTPALIHUH;

*rnIomeme ((HpOMleJl@HHoe nojiyiyeHue BadiCHelUx HeopeaHu4ecKux eeecmern.

1) 3namsp TPOMBINUICHHBIC CIIOCOOBI MOJYYEHHs] aMMHaKa, CEPHOW KHUCIOTBI; O Ba)KHEHMIIHMX
XUMHAYECKHX 3aBoaax B Poccum m YUensOuHCKOM 00IacTH; O BIUSHUM XUMHUYECKUX IPOU3BOICTB Ha
HKOJIOTHYECKYI0 00CTaHOBKY MECTHOCTH;

2) ymemsp pelIaTb W COCTABJIATH 3aJda4d 110 THIHAYHBIM TCEXHOJOIMYCCKHM IIpHUEMaM
MPOMBIINIJICHHOT'O TTOJIYUYCHUS aMMHAKa U cepHoﬁ KHUCJIOTHI,

e1I0 m em e «Memannviy:
1) 3namp OCHOBHBIC CBOMCTBA M CIIOCOOBI MOTYYEHHS METAIJIOB,;

2) ymemop NPUMCHATH IIOJYUCHHBIC 3HAHUA TPH PCIICHHUU 3a/la4d Ha OCHOBHBIC CBOIMCTBA M
CITOCOOBI MOJIY4YCHHUA MCTAJUIOB; MNPOBOJAUTH XUMHUUYCCKHE OJSKCIICPUMCEHTLHI; COCTABJIATH YPABHCHUSA
QJICKTPOJIM3a U PCIIATh 110 HEMY PA3JIMYHBIC THIIBI 3a/1a4;

* 1m0 m e m e «Hememannviy:

1) 3namp OCHOBHBIC CBOWCTBA HEMETAJUIOB, MX PACIOJIOKCHHUE B TICPHOAUYECKOW TalIHIE,
OCHOBHBIE CITOCOOBI TIOJTYYCHHSI HEMETAJIOB;

2) ymemb TIPUMEHSTh TOJyYCHHBIC 3HAHUS MPH PEIICHUH Pa3IMYHBIX THUIIOB 3a/1a4; TPOBOJUTH
XUMUYECKUE IKCIIEPUMEHTHI; OCYILIECTBIATh U COCTABIIATh FEHETUYECKUE LIEMOYKH, YKa3bIBAIOIINAE Ha
B3aUMOCBS3b HEMETAJUIOB U METAJUIOB.

PA3JIEJI 2. KOMILTEKC OPTAHU3AIIMOHHO-IEJATOT'MYECKHUX YCJOBUIA

2.1. KAJJEHJIAPHBIA YUEBHbIU T'PA®UK
Kanennapusiii yueOHBIN rpaduk cocTaBiseTcsl HA KaXIblid Y4eOHBIN IO/l U1 KOHKPETHOM
TPYMITIBI 00YYaIOIIHXCS.
KAJIEHIAPHBIN YUEBHBIV I'PA®UK IIEPBOI'O I'OJA OBYYEHUA (8 kaacc)

Neri/mt Jara Tema 3ansTHS KonnuecTBo yacos
Bcero Teopus ITpaxTuka
1. 06.09 BBoanoe 3ansarue. Th 1 1
PactBopsI (9 yacoB: 34 Teopusi; 64 NpaKTHKA)
2. | 13.09 Brruncnenue MaccoBOM 10JIM paCTBOPEHHOTO 2 1 1
20.09 BEIIECTBA ¥ MAacChl BEIIECTBA B PaCTBOPE.




3. | 27.09 PacueTsl, CBSI3aHHBIE C MOJISIPHOM 3 1 2
04.10 KOHIICHTpAIUeH
11.10
4. | 18.10 [epexo/ OT OHOTO BHa KOHICHTPAIMH K 4 1 3
25.10 Ipyromy
08.11
15.11
OcHOBHbIE NOHATHS W 3aKOHbI XuMuH (16 yacoB: 34 Teopusi; 134 npakTHka)
5 2211 Pacuer oTHOCHTEIBHOI MOJIIPHOI Macchl 2 1 1
29.11 COEIMHEHUS
6. | 06.12 BrrunicnieHue OTHOCUTENBHON Macchl 1 1
3JIEMEHTORB B BEIICCTBE
7. | 13.12 OmnpeneneHyre MaccoBOM JOIM XMMUYECKOTO 1 1
JJIEMCHTA B BCIIIECCTBE
8. | 20.12 Pacuer mMacceI aneMeHTa 10 U3BECTHOM Macce 1 1
BEILIECTBA, COJIEPKAILIETO JaHHBIN 3JIEMEHT
9. 27.12 Brruncienne Macchl BEIIECTBA TI0 Macce 1 1
3JIEMEHTa B HEM
10. | 10.01 VupuBuayanbHEIE KOHCYITBTAAN 1 1
11.| 17.01 Brruncienne KoiIm4yecTBa BELUIECTBA 110 €T0 1 1
Macce
12. | 24.01 Pacder mMacchl 110 U3BECTHOMY KOJIHYECTBY 1 1
BEIllECTBA
13. ] 31.01 WnauBHyanbHble KOHCYIBTAUN 1 1
14.| 07.02 Pacuer npocrteiimeii popMyIbl BemiecTBa 1Mo 2 1 1
14.02 MacCOBBIM JOJISIM DJIEMEHTOB B COEAUHEHNH
15. | 21.02 WnauBHyanbHble KOHCYIBTALUU 1 1
16. | 28.01 Pacuer uncna gactuil (MOJIEKYJI, aTOMOB) TIO 2 1 1
07.03 €ro Macce, o KOJIMYECTBY BELIECTBA HJIH MO
00bpemy. Hucso ABoraapo
17. | 14.03 WNHauBuayanbHbIE KOHCYIBTAIUN 1 1
I'azoo0pa3ubie BemecTBa (8 yacoB: 24 TeopHs; 64 NPAKTHKA)
18. | 21.03 Th. OnpeneneHre OTHOCUTEIBHOH IIIOTHOCTH 2 1 1
04.04 raza
19.| 11.04 Brranciienue 0THOCHTENTFHON MOJICKYISIPHOH 1 1
MAacChI IO €ro OTHOCHTENIbHO IOTHOCTH
20. | 18.04 Omnpeenenne Macchl ra3000pa3HOro BEIIECTBA 1 1
0 ero 00beMy IIPH HOPMAJIBHBIX YCIOBHSX.
MomnsipHBIi 00bEM Ta30B
21. | 25.04 Berrunciienue oobeMa ra3000pa3HOro BEIIeCTBa 1 1
0 ero Macce, 10 KOJIHYECTBY BELIeCTBA
22.| 16.05 Omnpenenenne GopMyIIbl BelecTBa 110 2 1 1
MACCOBBIM JOJISIM 3JIEMEHTOB U OTHOCHTEIIEHOM
IUIOTHOCTH Ta3a
23.| 23.05 WnauBuayanbHbIe KOHCYIBTANN 1 1
24. | 30.05 HToropoe 3aHsiTue 1 1
HUtoro: 36 yacoB
KAJIEHI[APHI)Iﬁ YUYEBHBIN T'PA®UK BTOPOI'O I'OJIA OBYUEHMA (9 kaacc)
Neri/mt Jlara Tema 3aHsTHS KonnuecTBo vacos
Bcero Teopus [IpakTuka
1. BBoanoe 3ansarue. Th 1 1
Pemenne 3a1a4 no xumMmu4deckuM ypapHenusim (20 yacoB: 64 Teopusi; 144 npakTnka)
2. Brranciienue Macchl (KOJIHYECTBA BEIICCTBA) 2 1 1
o0Opazyronxcs BeecTB 110 Macce
(KOoIM4IecTBY BEIECTBA) BCTYITUBIITUX B
PEAKIHIO BEIECTB
3. Brruuciienue 00bemMa ra3oB 0 U3BECTHOM 1 1 1
Macce (KOJUYCSCTBY BEIECTBA) OJTHOTO M3
BCTYIHBIIMX B PEAKIHUIO WX TOJYYHBLINXCS B
pe3yJibTare ee BEeleCTB
4, WNunuBuayanbHble KOHCYJIbTAlUU 1 1
5. Pacuer 00beMHBIX OTHONICHHI Ta30B TI0 2 1 1
XUMHUYECKHM YPaBHEHUSIM
6. PacueTs! 10 TEPMOXUMHUYECKUM YPaBHECHUAM 1 1




7. PacdeTs! 10 XMMHYECKUM ypaBHEHUSIM, €CIH 3 1 2
OJTHO M3 PEearupyrouux BEIECTB JaHO B

n30bITKE
8. WnpuBuyanbHble KOHCYJIbTALUU 1 1
9. OrmpeneneHre MacCoBOM WK 00BEMHOMN 10JIH 2 1 1
BBIXOJIa TIPOYKTa OT TEOPETHYCCKH
BO3MOXHOT'O
10. VnpuBuyanbHble KOHCYJIbTALUU 1 1
11. Beruncienne Macesl mwim 00beMa MpoayKTa 2 1 1

PEaKIUK 10 H3BECTHON Macce Wil 00beMy
HCXOJHOTO BELIECTBA, COAEPIKAIIET0 MPUMECU

12. Haxoxnenne macch (komuecTBa, o00bema) 2 1 1
HPOIYKTA PEaKIMH [0 HCXOAHOMY BELIECTBY,
HaxOoMsIIEeMyCsi B pacTBOpe

13. WnpuBuyanbHbIE KOHCYITBTAAN 1 1
OKHCJIUTEILHO-BOCCTAHOBUTEIbHbIE peakiuu (5 yacoB: 24 Teopusi; 34 NpaKTHKA)
14. OKHCITUTENBHO-BOCCTAHOBUTENILHBIE PEAKITHH. 2 1 1

PaccTanoBKa K03()(HHIIMEHTOB METOIOM
9JICKTPOHHOT0 OayiaHca

15. OKHCAUTETBHO-BOCCTAHOBUTENBHBIE PEAKIIUH. 2 1 1
PaccranoBka k03¢ (UIIIEHTOB METOIOM
MOy peaKIuil

16. WupuBuayanbHEIE KOHCYITBTAAN 1 1

I'eneTnyeckas cBsI3b MeKIy OCHOBHBIMYU KJIACCAMH HEOPTaHUYECKUX COeTHHEHMUI
(3uaca: 14 Teopus; 24 NpaKTHKA)

17. HaxoxneHne Macchl (KOJIMUECTBa BELIECTRa, 3 1 2
o0beMa) No LEernoyKe MPeBparleH i

KauecTBeHnHble peaknuu Ha Heopranuveckue Beulecrsa (5 yacoB: 24 Teopusi; 34 NpaKTHKA)

18. Perrenue 3aaq Ha Ka4eCTBEHHOE OTIPEICIICHUC 5 2 3
KaTHOHOB M aHUOHOB HEOPTaHHUYCCKUX BEIIECTB
19. Hrorosoe 3ansitue 1 1

Hroro: 36 yacon
KAJIEHI[APHbIﬁ YUYEBHBIA TPAOUKTPETBEIO I'OJIA OBYUYEHMUA (10 kaacce)

Neri/mt Jara Tema 3ansTHs KomanuectBo yacos
Bcero Teopus [IpakTuka
1. BBoauoe 3austue. Th 1 1
Haxo:xaenue MoJieKyJIsipHoii popmyJibl opranundeckoro Bemectsa (5 yacos: 24 Teopusi; 34 NpaKTHKa)
2. Haxoxxnerne MonekyispHoil GopMyIis! 2 1 1

B€IICCTBA 110 MaCCOBBIM JOJISIM BXOJAIINUX B
HCTO XUMHNYCCKHUX DJICMCHTOB

3. Haxoxxaerne MOIeKyIsIpHOH (pOpMyITbI 2 1 1
ra3o00pa3HOro BemecTsa o mMacce (00bemy,
KOJIMYECTBY BEIIECTBA) MPOIYKTOB CTOPAHHUS H
IVIOTHOCTH €T0 NapoB 110 KaKOMY-JIH00
Jpyromy rasy

4, WNunuBuayanbHast KOHCYJIbTALUS 1 1

Pemienue 3a1a4 no XMMHYeCKUM YPABHEHUSIM C YYACTHEM OPraHMYecKHX BellecTB
(8 uacoB: 34 Teopusi; 5S4 MPaKTHKA)

5. Haxoxnenne maccel (00bemMa) IpoayKTa 3 1 2
peakuuu o macce (00beMy) HCXOIHOTO
OpPraHUYeCcKOro BEIECTBA, COJCPIKAILETO
npuMecH (Ha IpHMepe alKaHOB, AJKEHOB,
QJIKA/INCHOB, AIKUHOB)

6. Pemenue 3a1a4 Ha BBIXOJ IPOAYKTa 2 1 1
7. Pemenue 3ana4 Ha U30BITOK OJHOTO U3 3 1 2
BEILIECTB

I'eHeTHYeckas cBSI3b MeKY OCHOBHBIMH KJ1acCaMH OPraHM4ecKHX COeIHHEHMUIl.
eHeTHYecKasi CBSI3b OPraHNYeCKUX M HeopraHumvecknx semecTs (104acoB: 34 Teopus; 74 NPaKTHKA)

-

8. Ocy1iecTBiIeHNE HENOYKH MPEBPallCHUH, 3 1 2
pELICHHUE 110 Hell AKCIIEPUMEHTAIBHBIX
3aga4” (Ha OpUMeEpE YTIeBOJOPOIOB)




OcyIIeCcTBICHNE IEITOYKHU IPEBPAIICHHUH,
pelleHre 0 Hel IKCIePUMEHTAIBHBIX
3anay” (Ha OpUMepe KUCIOPOCOAEPKAIIMX
OpPTaHUYECKUX BEIICCTB)

10.

Ocy1ecTBIeHUE LIEMOYKH NMPEBPALLIEHUH,
CBSI3BIBAIOIIECH OpraHUYEeCKHe U
HEOpraHU4YecKue BellecTsa. Penienne no Heit
9KCIEPUMCHTAIBHBIX 32129

11.

OcymiecTBICHAE METOYKH PEBPAICHAN,
peleHre no Heil SKCIIepUMEHTAIBHBIX
3a1a4” (Ha IpUMeEpE a30TCOAEPKAIIUX
BEILECTB)

12.

I/IHI[I/IBI/IZ[yaJILHaﬂ KOHCYJIbTAIA

1

OKHCIUTENbHO-BOCCTAHOBUTEIbHBbIE peakuuu (3uaca: 14 Teopus;

24 IpaKkTHKA)

13.

PaccranoBka KO3 (QHUIHEHTOB B OKUCIUTEIHHO-
BOCCTAQHOBHTEJIBHBIX PEAKIHAX C yYaCTHEM
OpraHMYECKUX BEIIECTB METOAMHU
3JIEKTPOHHOTO OalaHca U MONypeakuil

3

1

KauecTBeHHBIE p€aKuu HA OPraHu4eCKHue BEIIeCTBA

(74acoB: 24 Teo]

pusi; 54 NpaKTHKA)

14.

OrnpeneneHne OpraHuueckuX BEIIECTB C
MOMOIIBIO0 KAUECTBEHHBIX PEAKIIUi (aJIKaHBI,
HeMpe/ebHbIC YTICBOIOPO/IbI, OTHOATOMHbBIE
peaACIbHbBIC CIIUPTHI, MHOTOATOMHBIC CITUPTEI,
(heHOBI, abaeTUIbI, KAPOOHOBBIC KUCIOTHI
(0cOOCHHOCTh MYPaBbUHOW KUCIIOTHI), OCIIKH,
JKHPBI, YIIICBOJIbI)

4

2

15.

Pemenue OKCIICPUMEHTAJIbHBIX 3a4a4 110
OpraHH‘ICCKOﬁ XHUMHH

16.

MunuBuayanbHas KOHCYIbTalUs

17.

HTorosoe 3ansitue

Hroro: 36 yacon
*3KCHCPI/IMCHT3HBHBI€ 3a1a4iy BBIIIOJIHAKOTCA B 3aBUCUMOCTHU OT CO,I[ep)KaHI/Iﬂ peaKTI/IBOB B J'Ia60paT0pI/II/I

KAJIEHIAPHBIW YUEBHBIN I'PA®UK YETBEPTOI'O T'OJIA OBYUEHUA

(11 xmacc)
Norr/mt Jlara Tema 3ansATHS KonnyecTBo uacos
Bcero Teopus IIpakTuka
1. BBoauoe 3austue. Th 2 2
Ctpoenne atoma, nepuogudeckuii 3axkon 1. U. Menneseena (2 yaca: 14 teopusi; 14 npakTuka)
2. Hanmcanue 35eKTpOHHBIX U TpadUuecKux 2 1 1
(hopMyJ aTOMOB U HOHOB 3JIEMEHTOB
XuMuYecKasi KHHETHKA H KaTajau3. Xumudeckoe papHoBecue (5 yacoB: 2 4 Teopusi; 3 4 MPAKTHKA)
3. PacueTs! ckopocTH peakyu 0 U3MEHEHHUAM 2 1 1
KOHLICHTPAIM BELECTB, JaBJICHUS,
TEMIIEPaTyphbI
4, OnpeneneHye KOHCTAHTHl PABHOBECHS 1 1
5. Pemienue 3a1a4 Ha cMeIeHHE XUMUYIECKOTO 2 1 1
PaBHOBECHSI IPY U3MEHEHUH TEMIIEpaTypHl,
JIaBJICHMS, KOHLICHTPALHil BELECTB, ACHCTBUU
Karanu3aTopa. BelnonHeHue
9KCIEPUMEHTAIBHON PabOTHI
PactBopsI (4 yaca: 24 Teopus; 24 NpaKTHKA)
6. 3aauy Ha CMEIIUBaHUE PACTBOPOB 2 1 1
7. Ilepexon oT 01HOTO BUJa KOHLEHTpAaLUi K 2 1 1

Ipyromy. BEIMOJIHEHHE SKCIICPUMEHTATBHOM
paboTHI

HpOMbIIlIJIeHHOC MmoJIy4YeHue BasKHeHIIHX HEOPraHn4eCKux B

emecTB (4 yaca:

14 Teopus; 34 npaKkTHKA)

8.

Pemrenue 3ama4 Ha THTMYHBIE
TEXHOJIOTHYECKHE TIPHEMBI ITPOMBIIIICHHOTO
MTOJTyYCHHUS BEIIECTB (Ha MpUMepe CHHTE3a
aMMHaKa, METaHOJIa, IPOM3BOJICTBA CEPHOM

KHCJIOTHI)

4

1

3

MeTtanisl (5 4acoB: 24 Teopus; 34 NPAKTHKA)




9. Pemenune 3amay Ha OCHOBHBEIEC CBOMCTBA 3 1 2
METaJIOB. BBINOJIHEHNE HKCIIEPUMEHTATIbHON
paboThI
10. DICKTPOIU3 2 1 1
Hemerasis! (4 yaca: 14 Teopusi; 34 mpakTHKA)
11. Pemenne 3a1a4 Ha OCHOBHEIE CBOMCTBA 4 1 3
HEMETAJJIOB U UX COeAMHEHMI. BrImonHeHne
9KCIEPUMEHTAIBHON PaOOTHI
O6o6uenue (8 yacoB: 24 Teopusi; 64 NPaKTHKA)
12. KomOnHMpoBaHHbIE 331a4H 110 3 1 2
HEOPraHUYECKON U OPraHUYECKON XUMUU
13. Iloaroroska k EI'D. TecToBbIe 3aganus 4 1 3
14. WNunuBuayanbHast KOHCYJIbTALUS 1 1
15. HTtorosoe 3ansiTue 1 1

Hroro: 36 yacon

3 rona OBYUEHMS (72 uaca: 2 yaca B Heaemo — 9 kiacc) KAJJEHJIAPHBIN

YUYEBHBINA T'PA®UK ITEPBOI'O I'OJIA OBYUEHMUS

Norr/mt Jlara Tema 3ansaTHs KonnuecTBo uacos
Bcero Teopus IIpakTuka
1. BBoanoe 3ansitue. Th 1 1
2. Brruncnenue MaccoBoOi 10JIM paCTBOPEHHOTO 2 1 1
BEIIIeCTBAa M MAacCHl BEIIECTBA B PACTBOPE.
3. Pacuetsl, cBsI3aHHbBIE C MOJISIPHO# 3 1 2
KOHLEHTpauuen
4. [lepexom oT 0JTHOTO BHIa KOHIICHTPALIUH K 4 1 3
Apyromy
5. WHauBuayanbHble KOHCYJIBTALUN 1 1
OcHoBHbIe MOHATHUS U 3aK0HbI XuMuH (16 yacoB: 3u Teopusi; 134 mpaxkTuKa)
6. PacueT oTHOCUTENBHON MOJISIPHOM MacChl 2 1 1
COCTUHCHUS
7. Briuncnenne oTHOCUTENBHON Macchl 1 1
3JIEMEHTORB B BEIIECTBE
8. OrnpeneneHne MacCOBOU JI0IM XUMHUYECKOTO 1 1
JJIEMEHTA B BEIIIECCTBE
9. Pacuet macchl a1emMeHTa o U3BECTHOM Macce 1 1
BEIIECTBA, COIEPIKAIIETO JAHHBINA 3JICMEHT
10. Beoruncnenue Macchbl BelecTBa o Macce 1 1
3JIEMEHTa B HEM
11. WuauBuayanbHble KOHCYJIbTALUU 1 1
12. Borunciienue koauuecTBa BEeLECTBa 0 ero 1 1
Macce
13. Pacuer mMaccel 0 U3BECTHOMY KOJTHYECTBY 1 1
BeIIeCTBa
14. NunuBuayanbHble KOHCYJIbTAIIUU 1 1
15. Pacuer npocreiiieit opmyIisl BemecTsa o 2 1 1
MACCOBBIM JOJISIM 3JICMEHTOB B COCTUHCHUU
16. WHauBuayanbHble KOHCYJIbTALUU 1 1
17. Pacder uncna gacTui (MOJIEKYII, aTOMOB) 11O 2 1 1
€ro Macce, Mo KOJUYECTBY BEIICCTBA HIH 110
o0bemy. Unciio ABoraipo
18. NunuBuayanbHble KOHCYJIbTALUU 1 1
T'azo000pa3Hbie BemecTBa (8 yacoB: 24 Teopusi; 64 NpaKTHKA)
19. OnpezencHre OTHOCUTEIBHON IJIOTHOCTH T'a3a 2 1 1
20. BbIunciieHHEe OTHOCHTEIILHON MOJIEKYJIIPHOI 1 1

MAcCCHI II0 €T'0 OTHOCUTEIBHOM INIOTHOCTHU




21. OmnpeneneHne MacCsl Ta3000pa3HOTO BEMIECTBA 1
0 ero 00beMy IPH HOPMAJIBHBIX YCIOBHSX.
MoisipHBIN 00BbEM Ta30B

22. Brruucienue oobeMa ra3000pa3HOTo BEIIESCTBA 1
0 ero Macce, 10 KOJIMYECTBY BELIeCTBa
23. Omnpenenerne GOpPMyITHI BeIIeCTBA O 2 1

MAacCCOBBIM JIOJISIM JICMEHTOB M OTHOCHUTEIIBHOM
INIOTHOCTH rasa

24. WNunuBuayanbHbE KOHCYJIbTAUU 1
Pemexue 3a1a4 mo xumuueckum ypasuenusim (20 yacos: 64 Teopus; 144 npakTuka)
25. Brrancienne Maccrl (KOIMYeCTBa BEIIECTBA) 2 1

00pasyoMxcs BEMIECTB 10 Macce
(KONMYEeCTBY BEIECTBA) BCTYIHBIINX B
PEAaKIUIO BEIIECTB

26. Brruncnenne o0beMa ra3oB 10 H3BECTHOM 1 1
Macce (KOJUYeCTBY BEUIeCTBa) OJHOTO U3
BCTYIHBIIMX B PEAKIIHMIO WIIH MOJTYYUBIIUXCS B
pe3yJbTare ee BEeUleCTB

27. VupuBuayanbHEIE KOHCYITBTAAN 1

28. Pacuet 00beMHBIX OTHOIICHHUI Ia30B I10 2 1
XMUMHUYECKUM YPaBHCHUSIM

29. PacuyeTs! 10 TEPMOXUMHUYECKUM YPaBHECHUAM 1

30. PacyeTs! 10 XUMUYECKUM ypaBHEHUSAM, €CIIH 3 1
OJTHO U3 PEarupyrolIuX BEIIeCTB IaHO B
H30BITKE

31. VupuBuayanbpHEIE KOHCYITBTAAN 1

32. OmnpezencHre MacCOBOM WK 00BEMHOM 10U 2 1
BBIX0J1a MPOJYKTA OT TCOPETUUCCKU
BO3MOYHOTO

33. WupuBHayanbHbIE KOHCYTBTAAN 1

34, Beruncnenue Macchl i 00beMa IpoLyKTa 2 1

pEaKLUK O U3BECTHON Macce Uil 00beMy
HCXOJHOTO BELIECTBA, COAEPHKAIIET0 MPUMECH

35. HaxoxxneHne Maccsl (KoaudecTBa, 0obema) 2 1
NPOIYKTA PEaKIMH M0 HCXOJAHOMY BELIECTBY,
HaxoJsIIEeMyCsl B pacTBOpe

36. WupuBHayanbpHEIE KOHCYTBTAUN 1
OKHCIHMTE/IbHO-BOCCTAHOBUTEIbHbIE peakiuu (5 yacoB: 24 Teopusi; 34 NpaKTHKA)
37. OKHCIHUTENBEHO-BOCCTAHOBUTENIFHBIC PEAKIINH. 2 1

PaccranoBka ko3 puimeHToB MeTogoM
3JIEKTPOHHOTO OasaHca

38. OKHUCIHUTENILHO-BOCCTAHOBUTENLHBIC PEAKIIHH. 2 1
PacctanoBka K03 PpHUINEHTOB METOJOM
MOy peaKiuii

39. WnauBrayanbHbIE KOHCYIBTANN 1

I'eneTnyeckasi CBSI3b M€Ky OCHOBHBIMH KJIACCAMU HEOPraHU4YeCcKHX coeTHHEeHN
(3uaca: 14 Teopus; 24 NPpaKTUKA)

40. Haxoxaenne Macchl (KOJIM4ecTBa BEIECTRA, 2 1
00BpeMa) TI0 ENOYKe MPEeBPaICHIH
41. WHauBuayanbHble KOHCYJIBTALUU 1
KauecTBeHHbIE peakuu Ha HeopraHuveckue penrecTsa (5 yacos: 24 Teopusi; 34 mpakTu
42. Pemenue 3a1a4 Ha KAYECTBEHHOE OTPEIETICHNUE 5 2

KaTHUOHOB U aHUOHOB HEOPIraHNMYCCKUX BEIICCTB

43, HToroBoe 3ansTne 1

Uroro: 72 yaca




KAJIEHJAPHbBIA YUEBHBII TPADUK

1 ronr OBYUEHUA (105 vacos: 3 yaca B Heaemto — 10-11 xace)

Neri/mt Jara Tema 3ansaTHS KonnuecTBo yacoB
Bceero Teopus IIpakTuka
1. Beoauoe 3austue. Th 1 1
Crtpoenue aToma, nepuogmyeckuii 3axon J. M. MenjeseeBa (2 yaca: 14 Teopus; 14 npakTuka)

2. Hanncanue 31eKTpOHHBIX U rpadyecKuX 2 1 1

(opMyJ1 aTOMOB ¥ HOHOB SJIEMEHTOB
OCHOBHbBIE IOHATHS U 3aKOHbI XUMHUH (7 94ACOB: 74 MPaKTHKA)

3. Pacuet oTHOCHTENBLHO# MOJISIPHO# Macchl 1 1
COCIUHEHUS. BBIUNCIEHNE OTHOCUTENBHOM
Macchl 3JIEMEHTOB B BellecTBe. OnpeneneHne
MacCcOBO#1 I0JIM XMMHUYECKOT'O AJIEMEHTA B
BEILIECTBE.

4, Pacuer mMaccrl 351eMeHTa 110 U3BECTHOI Macce 1 1
BEILIECTBA, COJIEPKAILIETO JaHHBIN 3JIEMEHT

5. Belunciienue Maccehl BEIECTBA 110 Macce 1 1
JJIEMEHTA B HEM

6. Belunciienue koau4ecTsa BEIECTBA 110 €10 1 1
Macce

7. Pacder Macchl O U3BECTHOMY KOJIMUECTBY 1 1
BEIIECTBA

8. Pacuer npocrteiimeii popMyIIbl BemecTBa 1Mo 1 1
MacCCOBBIM JIOJISIM DJIEMEHTOB B COCIMHEHUHU

9. Pacuer uncna gactuil (MOJIEKYJI, aTOMOB) TIO 1 1
€ro Macce, o KOJMYECTBY BELIECTBA HIIH 110
00bpemy. Uucao ABoraiapo

I'a3o00pa3ubie BemecTBa (5 yacoB: 54 npakTnka)

10. OmnpeneneHre OTHOCUTEIBHOH IIOTHOCTH Ta3a 1 1

11. Brranciienue 0THOCHTENTFHON MOJICKYIISIPHOH 1 1
Macchl 10 €ro OTHOCHTEINILHOI IOTHOCTH

12. OmnpezeneHre MacChl Ta3000pa3HOTO BEIIECTBA 1 1
IO ero 00BEMY IIPH HOPMAJIbHBIX YCIIOBHSX.
MomnsipHBIN 00BEM Ta30B

13. Brrauciienue oo6beMa ra3000pa3HOTO BEIIECTBA 1 1
IO €r0 Macce, 110 KOJMYECTBY BELIECTBA

14. Omnpenenenne GopMyIIbl BEMIeCTBA 110 1 1
MaCCOBBIM JIOJISIM DJIEMEHTOB U OTHOCUTEILHON
IUIOTHOCTH Ta3a

PacTBops! (12 yacoB: 34 Teopus; 94 npakTHKa)

15. Brruncnenue MaccoBOi 10JIM paCTBOPEHHOTO 2 1 1
BEIIIECTBA M MACCHI BEIIECTBA B PACTBOPE.

16. Pacuertsl, cBsI3aHHBIE C MOJISIPHOM 3 1 2
KOHLEHTpauuen

17. Ilepexos OoT 0AHOTO BUAA KOHLIEHTPALMH K 4 1 3
Jpyromy. BeirosHeHe sKcIepuMeHTaIbHOM
paboTsI

18. 3amaun Ha CMEIIMBAHUE PACTBOPOB 3 3

Pemrenne 3a1a4 no XuMu4eckuM ypaBHenusim (19 yacos: 74 teopusi; 124 npakTuka)

19. Beruncienye Maccol (KOJMYecTBa BEIIECTBA) 2 1 1
o0pazyronmxcs BeecTB 110 Macce
(KONM4ecTBy BeleCcTBa) BCTYNUBIIUX B
PEaKIHIO BEIECTB

20. Brrancnenue o0beMa ra3oB 110 H3BECTHOI 1 1
Macce (KOJMYEeCTBY BEIIECTBA) OJTHOTO M3
BCTYNHBIINX B PEAKIUIO WX MTOIYIHUBIINXCS B




pe3yJibTate ee BEeleCTB

21.

Pacuer 00bEMHBIX OTHOLICHHH Ia30B 110
XUMHUYECKNM YPaBHCHUAM

22.

PacueTsl 10 TEPMOXUMHIECKUM YPaBHEHUSIM

23.

PacueTsl 10 XUMHYECKIM YPaBHEHUSM, CCITH
OJIHO U3 PEarupyIoIIKUX BEIIECTB IaHO B
HU30bITKE

24.

OrmpeneneHre MacCoBOM WK 00BEMHOMN 10JIH
BBIX0/1a MPOAYKTA OT TEOPETUUECKHU
BO3MOXHOr0. Penienne 3aa4 Ha BBIXO]T
MPOAYKTA

25.

Brruncnenue Maccbl Uiy 06beMa MpoayKTa
PeaxIyu 1o U3BECTHOM Macce Win 00beMy
HCXOJIHOTO BEIECTBA, COAEPIKAIIET0 IPUMECH

26.

Haxoxaerne Maccel (KomdecTBa, 00beMa)
MPOJYKTa PEAKIUH 10 HCXOJHOMY BEIECTBY,
HAXOJSIIIEMYCsl B PACTBOPE

217.

Haxoxxnenue maccel (00beMa) IpOIyKTa
peaximu 1o Macce (00beMy) HCXOHOTO
OpPraHUYeCcKOro BEIECTBA, COJCPIKAILETO
npuMecH (Ha IpUMepe alKaHOB, aJTKEHOB,
QJIKaJIUCHOB, aIKHHOB)

Haxoxaenue

MOJIEKYJIAPHOIi (opMy.aIbI OpraHuyeckoro seurecrsa (6 yacos: 24 Teopus; 44 NpaKTHKA)

28.

Haxoxnenne MosekysipHoi GopmyItbl
BEILECTBA 10 MACCOBBIM J0JISIM BXOZSIIUX B
HEro XUMHUYECKUX 3JIEMEHTOB

2

1

1

29.

Haxoxnenne MosekyisipHoi GopmyIibl
ra3zoo0pa3Horo BelecTsa 1o macce (00beMy,
KOJIMYECTBY BEIIECTBA) MPOILYKTOB CrOPaHUs U
IUIOTHOCTH €TI0 MapoB 10 KaKoMY-JIH00
JIpYroMy rasy

OKHCINTEIHLHO-BOCCTAHOBUTENIbLHBIE peakiuu (7 yacoB: 3u Teopus; 44 NpaKkTHKA)

30.

OKHUCIUTENIEHO-BOCCTAHOBUTEIILHBIC PEAKIIHU.
PaccranoBka ko3 puimeHToB MeTog0M
9JIEKTPOHHOTO OanaHca

2

1

31.

OKHUCIUTETFHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH.
PaccranoBka ko3 puimeHToB MeTog0M
MOJIypEeaKLHi

32.

PaccranoBka k03(h()MIIMEHTOB B OKUCIUTEIHHO-
BOCCTAHOBUTEJIFHBIX PEAKIUAX C yUaCTHEM
OpPraHUYeCKNX BEIIECTB METOIAMHU
JIEKTPOHHOTO OayaHca M MOIypeaKuuit

XuMuYecKasi KHHEeTHKA U KaTajau3. XumMudeckoe paBHoBecue (5 yacoB: 2 4

Teopusi; 3 4 MPAKTHKA)

33. PacueTsl ckopocTH peakuuu o U3MEHEHHUAM 2 1 1
KOHILIEHTPALHIA BEIIECTB, aBICHNUS,
TEMIIEPaTypBhI
34. OmnpeneneHre KOHCTaHTBI PABHOBECUS 1 1
35. Pemenue 3a1a4 Ha cMelleHUEe XUMHYECKOTO 2 1 1
PaBHOBECHSI [IPU U3MEHEHUH TeMIIEpaTyphbl,
JIaBJICHUS, KOHIIEHTPaIWi BEIIECTB, IeHCTBUI
Karanu3aTopa. BelnonHeHue
9KCIIEPUMEHTAILHON pabOTHI
MeTtanibl (5 yacoB: 24 Teopusi; 34 NpaKTHKa)
36. Pemrenue 3a1a4 Ha OCHOBHBIE CBOMCTBA 3 1 2
MeTaJJIoB. BeInoaHeHne SKcriepuMeHTaIbHOM
paboTsI
37. OnexTponu3 2 1 1
Hemerasas! (4 yaca: 14 Teopusi; 34 mpaKTHKA)
38. Pemrenue 3a1a4 Ha OCHOBHBIE CBOMCTBA 4 1 3

HCMCTAJIJIOB U UX COGHHHCHI/Iﬁ. Brmonnenne
3KCHepI/IMeHTaJILHOﬁ paGOTLI




I'eneTnueckas cBsi3b MEKAY OCHOBHBIMM KJIaCCaMHU OPTraHUYeCKUX CcOeIMHEeHM .

I'eneTH4yeckas CBSI3b OPraHNYecKUX M Heoprannmdeckux semecTs (109acos: 34 Teopus; 74 NPaKTHKA)

39.

HaxoxxaeHue Maccel (KOJIMYeCTBa BEIECTBa,
o0beMa) 1o LEenoyKe MPeBpalieHUH

2

1

1

40.

Ocy1ecTBiIeHHE LETIOYKU NTPEBPALIECHHH,
pelIeHne o Hel SKCIIepUMEeHTaIbHBIX
3anay” (Ha OpUMepe YIIeBoa0POIOB)

41.

Ocy1iecTBIeHUE ETIOYKH MPEeBPalleHUH,
peleHye no Heil HIKCIIepUMEHTAIbHBIX
3an1a4” (Ha IpUMEpPE KUCIOPOICOAEPKAIIUX
OpPraHUYECKUX BELIECTB)

42,

OcyiecTBieHuE LENOYKH NMPEBPaILEHHH,
CBSI3BIBAIOICH OPraHUIECKUE U
HeopraHuueckue BellecTsa. Pemenue no Hei
9KCTIEPUMEHTAIBHBIX 3a/1a4

43.

Ocy1iecTBIeHUE IENOYKH PEBPAICHUH,
pelieHne mo Hel PKCIEPUMEHTaIbHBIX
3an1a4” (Ha NPUMEPE a30TCOEPKAIINX
BEIIECTB)

KauecTBeHHBIE p€aKuu HA HEOPraHu4e€CKHe Beuecrsa

(10 yacoB: 34 Teopus; 74 MPAKTHKA)

44,

Pemenue 3aa4 Ha KaueCTBEHHOE OIpPCACIICHUC
KaTHUOHOB MU aHUOHOB HCOPraHMUCCKUX BEUICCTB

4

1

45.

OnpeneneHne OpraHMYeCKuX BEIECTB C
IIOMOIIBIO0 KaYECTBEHHBIX Peakluii (aJIKaHBbl,
HETpeIeIbHbIC YTICBOA0POIbI, OTHOATOMHBIC
pEACIbHBIC CIIUPTHI, MHOTOATOMHBIC CITUPTHI,
(heHOIBI, aTbIeTUIbI, KAPOOHOBBIC KUCIOTHI
(0coO6EeHHOCTh MyPaBBHHON KUCIIOTHI), OEJIKH,
JKHPBI, YIIIEBOJIbI)

46.

Peuienue skciepuMeHTaIbHBIX 33/1a4 110
OpPTraHUYeCKOW XUMUU

HpOMbI]]IJ'[eHHOC nmoJjgyveHue BaKHeHmux HEOPraHu4eCKUux B

emecTB (4 yaca:

14 Teopusi; 34 NpaKkTHKA)

47. Pemenue 3a1a4 Ha TUITMYHBIE 4 1 3
TEXHOJIOTUYECKUE MPHUEMBbI ITPOMBIILICHHOTO
MOJIyYCHHUS BEIIECTB (HA MPUMEPE CUHTE3a
aMMHaKa, METaHOJIa, IIPOU3BO/ICTBA CEPHOM
KHCJIOTHI)
O6o6uenue (8 yacos: 14 Teopusi; 74 NpaKTHKA)
48. KomOuHupOBaHHEIC 3a7a49U 110 4 1 3
HEOPTaHMYECKOW M OPTaHUYCCKON XUMUHU
49, TTonroroBka k EI'D. TecToBble 3aganus 2 2
50. ITonroroBska k EI'D. 3agaHus NOBEIIIEHHOTO 2 2
YPOBHSI CIIOKHOCTH
51. Hrtorosoe 3ansiTue 1 1




2.2. YCJOBUSA PEAJIM3ALINU ITPOT'PAMMBI
BHyTpeHHHMH YCIIOBUSME pPeaTH3alliy POTPAMMBI SIBIISIFOTCS:
- HaIM4Yue y4eOHOro MOMEUICHHUS 7S TPOBEACHUS 3aHATHIA;
- HaJIMYUe HEOOXO0IMMOT0 000PYI0BaHUS TS IPOBEICHUS SKCIIEPUMEHTAILHBIX 33]1a4;
- HaJM4He HATJSAHBIX TOCOOUH, TEXHUYECKUX CPENICTB O0YUCHHUs, TUAAKTHUECKIX MaTePHaIOB K
TEMaM.
MarepranbHO-TEXHHUECKOE 00eCIIeYCHUE IIPOTPaMMBI
B niepedens 060pymoBaHus 31aHKsI, B KOTOPOM OYIET pealin30BaHa JaHHas IPorpaMMa, BXOIST:
1. [TepcoHanbHbIC KOMITBIOTEPHI (2 WIT.)
2. MyspTuMeauiineiii mpoektop (1 mit.)
3. Okpan (1 mT.)
4. MOV (npuntep, ckanep, korup) (1 mr.)
5. Muxkpo-nadboparopust xumuu (16 mT.)
6.JIaboparopHas mocyna.

B03MOXHOCTH MUKPO-T1a00paTOPHH XUMHUH

B noco6uu npencraBieHo pa3BepHYTOE ONUCAHUE MUKPO-TIa00paToOpHu I
XAMHYECKOTO 3KCIIEPUMEHTA, PACCMOTPEHBI OCHOBHBIC ONEPAIIMH U TIPUEMBI
paboT, 0COOCHHOCTH OPraHU3allK YYCHUUECKOr0 SKCIEPUMEHTa B y4eOHOM
KaOuHeTe, JaHbl PEKOMEHJAllMK 10 MpoBeeHUI0 60 1a00paTOPHBIX OIBITOB U
30 mpakTHuecKuX pabdoT 10 HEOPraHMYECKOH U OPraHUYEeCKO XUMUH.
KomunuecTBo u cozeprkanue paboT MOJTHOCTBIO 00eceynBaeT IPOBEACHUE
YUSHHYECKOT0 SKCIIEPUMEHTA 110 IPOrpaMMe CPeIHEro (II0JIHOT0) 00pa3oBaHuUs
Juisi 0a30BOr0 YPOBHSI B COOTBETCTBHH C TOCYIapPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM.

Ilepeyens padoT M0 XUMHUM, BHINOJIHSIEMBIX C IOMOLIBLIO
MHMKPO0JIA00PATOPHH IJIsi XHMHYECKOT0 IKCIIEPUMEHTA
JlabopaTopHbIe ONBITHI

. Paznenenue cmeceit

. [IpumMeps! pu3ndeckux ABIeHUN

. XUMHYECKHE SIBJICHUS

. Paznoxenne ocHoBHOrO Kapbonara meau (I1) (Manaxura)

. Peaknus 3aMerneHus Me/u jxene3oM B pactBope xiopuaa meau (1)

. JleficTBHE pacTBOPOB KUCJIOT HA HHANKATOPHI

. OTHOIIIEHHE KHUCIIOT K METajiaM

. B3anMmoeiicTBHE KHCIIOT ¢ OKCHIAMHU METAILIOB

. BsanmoneiicTBue OKkcH1a Mardus ¢ KHCJIOTaAMU

0. CpoiicTBa 0OCHOBaHUH (OTHOLIICHHE OCHOBAHUH K BOJIC M HHIUKATOPAM)
. BsauMoieiicTBHE YIIIEKUCIIOTO Ta3a ¢ U3BECTKOBOM BOJOH

12. B3anmMoeHCTBHE MIEI0YeH ¢ KUCITOTaMU (peaKius HeHTpaIn3arim)
13. M3y4enue cBoicTB aM(pOTEPHBIX THAPOKCH/IOB

14. B3anMoieficTBIE HEPACTBOPUMBIX OCHOBAHHH C KHCIOTAMHU

15. Paznoxenue ruapoxcuaa meau (1) npu HarpeBanuu

16. Tonyuenune runpokcunos xenesa (I1) u (111) 1 u3yuenue ux cpoiicTs
17. BeiTecHeHHE OJTHOTO METaJlIa APYTUM U3 PacTBOpa COJIU

18. XuMuueckue CBOMCTBA COJITHOM KMCIIOTHI

19. Pacnio3HaBaHKe COJISIHOM KHCIIOTEI H €€ COJEH

20. Pacnio3naBaHue raJOreHUI0B

21. Pacnio3naBanue ozaa

22. BrITeCHEHUE TaJOTCHUIOB U3 PACTBOPOB HX COCTHHEHUM

23. [IpoBeaieHUE peakuii HOHHOTO OOMEHA [T XapaKTEPUCTUKU CBOWCTB
3JIEKTPOJIUTOB

24. Peakuuu oOMeHa, HayIue ¢ 00pa30BaHUEM OCaIKOB

25. Peaknuu oOMeHa, WAyIIKE C BBIICICHHEM Ta3a

26. OmnpeencHue XapakTepa Cpebl pacTBOPa ¢ MOMOIIBI0 YHUBEPCAILHOTO
WHIUKATOpa

27. Pacrio3HaBaHue Cyib(aT-nOHOB B pacTBOpE

28. M3y4eHue BIUSIHUS YCIOBUH HA CKOPOCTh XMMUYECKUX PEaKIIUi

MITOMMSECKME PEXOMINTALES NO XAMMM

P OO ~NOoOOTh WN -

[EEN
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29. B3aumoeiicTBHe CONlei aMMOHUS CO LIETOYaMu (Ka4eCTBCHHAs PEaKIHs Ha
WOH aMMOHH1)

30. CBoiicTBa a30THOM KHUCIIOTHI

31. O3HakoMIIEHHE CO CBOHCTBaMU OPTOPOCHOPHOI KUCTOTHI U pocdhaTor
32. O3HaKOMJICHHE C a30THBIMH U (hOC(HOPHBIMU YAOOPEHUIMHU

33. O3HaKOMIICHHUE CO CBONMCTBAMHU KapOOHATOB U THIPOKApOOHATOB

34. KauecTBeHHas peaknus Ha KapOOHAT-HOH

35. CBoiicTBa coseil yroJbHOH KUCIOTHI

36. CBoiicTBa KPEMHHEBOW KHUCIOTHI U €€ COJIeH

37. Beitecuenune okcumom yriepoaa (IV) kpeMHHEBO#H KHCIOTHI U3 €¢ COei
38. Pacrno3HaBaHHUe 1O OKpACKe ITAMEHH COJICH MICTOYHBIX METAILIOB

39. OxpammBaHUe TNIAMEHH COJISIMH IIIEI0YHO3EMEIbHBIX METaJIOB

40. KauectBennas peakmus Ha noubl sxenesa (11) uxemnesa (111)

41. Oxucnenue cyibdara xenesa (1) aurparom cepebpa

42. B3aumoneticteue xiopuna sxenesa (I11) ¢ mogumom xanwst

43. XuMu4uecKue CBOMCTBA [MHKA U €r0 COSTUHEHNI

44. BzanMoJeicTBIE xKele3a ¢ PACTBOPAMH KUCIIOT

45, Tlonyuenue cynabdara Terpaammuameu (1)

46. KadecTBeHHas peakilis Ha TIIHLIEPUH

47. KauecTBeHHas peaknus Ha GeHoT

48. Tony4eHne yKCYyCHOTO alibeTHa OKUCICHHEM 3THIOBOTO CIIHPTa
49. KadecTBeHHBIC pEaKIINH Ha aJIbICTHIBI

50. OkucieHre MypaBbUHON KHUCIOTHI PACTBOPOM TIEpMaHTaHaTa Kalus
51. PacTBOpUMOCTB KHUPOB

52. O6Hapy KeHHe HelpeeIbHBIX COSTUHEHUH B KHUIKAX HEPTETPOAYKTaX U
pacTUTENIFHOM Macie

53. B3aumopeiictBue riroko3sl ¢ ruapokcunoM meau(ll) m ammuadnbiM
pactBopoM okcua ce-pedpa(l)

54. Xumudeckue CBOHCTBA caxapo3bl

55. BzaumopeiicTBie kpaxmaia ¢ HoJIoM, THAPOIU3 Kpaxmala

56. B3aumopeiicTBue kpaxmaina ¢ Ho10M (MHKPOCKOTIOM)

57. IIBeTHbIE peakinu Ha OETIKU, CBEPThIBAaHUE OEIKOB

58. CpolicTBa MOTUITHIICHA

59. Cro¥icTBa MOJUBHHUIXJIOPUIA

60. CpoiicTBa KarpoHa

B noco6un npezcraBiieHo pa3BepHYTOE ONMCAHUE MUKPOIabopaTopuu JUIs
XMMHYECKOT0 SKCIIEPUMEHTa, PACCMOTPEHBI OCHOBHBIE OTICPAIMU U TIPHEMBI
paboT, 0cOOCHHOCTH OpraHN3alMH YIEHHYECKOT0 HKCIIEPUMEHTA B Y1eOHOM
KabuHeTe, JaHbl PEKOMEHJAIlMH 110 MpoBeeHUI0 60 1a00paTOPHBIX OIBITOB U
30 mpakTHYECKUX PadOT IO HEOPTAaHUIECKOH W OPTaHUIECKOW XIMUH.
KomnuecTBo u coepkanne paboT IMOJTHOCTEIO0 00€CIeYMBaEeT NPOBEACHHE
YYIEHUYECKOTO SKCTIEPUMEHTA 0 IIPOTrpaMMe CPeTHETO (ITOJTHOT0) 00pa30BaHuUs
Jutst 0230BOT0 YPOBHS B COOTBETCTBHH C TOCYIapPCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJApTOM.

IIpakTHyeckue paéoTnl

1. O3HakoMIIeHHE C ITPaBHIAMH PAOOTHI B XUMHUECKON TabopaTopuu 1
TEXHHUKOI Oe3omacHocTH. O3HAKOMIICHHE ¢ XUMHYECKOH OCY 0 1
71a00paTOpPHBIMU ITpHUHAUISKHOCTSIMU. [TpnéMer oOpa-1eHns ¢ 1abopaTopHbIM
IITaTHBOM U HarpeBaTeIbHBIMHU IPUOOpaMu

2. OuncTka 3arps3HEHHON ITOBapeHHOI conn

3. AHaiu3 NOYBHI

4. [IpurotoBneHNe paCTBOPOB COJIEH C OTIpeIeIEHHON MacCOBO gotei
pacTBOPEHHOTO BEUIECTBA

5. [lonyuyeHue u coOnpanue KUCIOpoaa

6. ITomy4enne u cobupanue Boxoposa

7. B3aumoneticTBue Bojopoaa ¢ okcumom meau(1l)

8. Peakuns oOmMena mexay okcunom Menu(Il) u cepHoi KUCIOTOM: MoTy4eHne
MEIHOTr0 KyTopoca

9. BeInosIHEHHE ONBITOB, AEMOHCTPUPYIOIINX [CHETHYECKYIO CBSI3b MEXKILY
OCHOBHBIMH KJIACCAMU HEOPTaHUYECKUX COEIUHEHUN




10. INoyuenne aMmMuaKa u onbITEl ¢ HUM. O3HaKOMIICHHE CO CBOHCTBAMHU
BOJIHOTO PacTBOpa aMMHaKa

11. Pacnio3HaBaHne MHUHEPAIBHBIX YAOOpEHHI

12. Monyuyenwue u codupanue okcuaa yriaepona(IV) u usydenue ero cBocTs
13. Pemenue skcriepuMeHTAIbHBIX 3a1a4 1o Teme «[lonyuenne coernHeHui
HEMETaJJIOB U U3yUEHHE UX CBOHCTB)

14. Pemenue sKcIiepUMEHTAIBHBIX 3a1a4 1o Teme «[lonyuenne coeanHeHuit
METAJUIOB U U3y4YEeHHUE UX CBOICTB»

15. Pemenne sKkciepUMEHTAIBHBIX 3a4a4 10 TeMe «MeTanibl 1 HeMETaIlIbDy
16. UneHTnduKanys HEOPTaHMIECKUX COCTUHEHUH

17. DxcrieprMeHTaIbHOE YCTAaHOBIICHUE CBS3EH MEXK/Ty KllacCaMU
HEOPraHUYECKUX COCAMHEHUI

18. KauecTBeHHOE OTIpesieNieHNE BOIOPOA, YIIEPOAa U XJI0pa B OPTraHMIECKUX
COCAMHEHUSX

19. [Nomy4yeHne STUIICHA U OIBITHL C HUM

20. ITorydgeHwne areTUIIeHa U OIIBITHL C HUM

21. TTomy4geHne OpoMAITaHA U3 CUPTA

22. TlomydeHne yKCYyCHON KUCIOTHI U OTIBITHI C HEeH

23. Tlomydenne 3THIIOBOTO 3(pHpa YKCYCHON KUCIOTHI (STHIIAIICTATA)

24. TlomydeHre MbUIa U3 JKUPOB

25. Tunponus KUPOB U YIICBOIOB

26. Pacrio3HaBaHME OPraHMYECKHUX BEIIECTB 110 XapAKTEPHBIM PEaKIHIM

27. nentndukarisa OpraHnIecKuX COSIMHCHUH

28. Pacrio3HaBaHMeE ITACTMACC M XUMHYECKHUX BOJIOKOH, HCCIIEIOBAHIE HX
CBOMCTB

29. IonydeHne 1 pacrio3HaBaHNE BEIIECTB

30. [IpurororieHUE pacTBOpa C 3aJaHHOH MOJISIPHON KOHIIEHTpAIHen

WNudopmannonnoe odbecrieyeHre mporpaMMBbl:

B mikone umeercs npe3ceHTau, BUACOYPOKHU, MCTOANYCCKUC U NUAAKTUYCCKHEC mocoous JUIA

B.H. Aoponskun, AT, Bepexcias,
T8. Caxwesa, B.A. Oespanesa

® TEKYLWL MM KOHTPONb
® NOArOTOBKA K TMA

Xumus. 7-9 kaaccel. TemaTHuecKHe TeCTHI 32 KypC 0CHOBHOI MIKO0JbI. Texkymmii
KOHTpoJb. [ToaroroBka k 'NA.

ISBN: 978-5-9966-0566-8

Agrop: ITox penaxuueit B.H. Jloponskuna

T'ox: 2014

Komn-Bo cTpanmm: 427

Y4eOHO-MeTOANIeCKOe MOCOOHEM MpeTHa3HAYCHO At 0000IEeHHS U
CHCTEMaTH3allii MaTepuana 3a Kypc 7-9 Ki1accoB U IMOATOTOBKH K SK3aMEHY IO
XMMUH 32 KypC OCHOBHOM 1IK0JIBI B TecTOBO# hopme (ITMA-9 B hopmate OI'D).
ConeprxaHue OCOOHsI COOTBETCTBYET aKTyalbHOM CrCHH(UKAIINN SK3aMEHAI[HOHHON
paboThI rOCYIApPCTBEHHOM (MTOrOBOM) arTecTaru. [IpUuBOAATCS MOIPOOHBIC
CBEJICHUS O THIAX 3aJaHW{ SK3aMeHa 110 XUMHUH U PeKOMEHIAINH 110 BBITIOJTHEHUIO
9THX 3alaHUH. B KHUTY BKIIIOUEHBI ONIOPHBIE KOHCIIEKTHI K KaXXIOMY THITY 3a/1aHUs
(A1-Al5, B1-B4, C1-C4), obneruatoniye u3y4eHUe TEOPETHIECKOTO MaTepuaia, 1
6ostee 50 1eMOHCTPAIIMOHHBIX TECTOB C MOAPOOHBIM OOBSICHEHHEM PELICHUH,
pENeTUIMOHHbIE TEMAaTUYECKHUE TECTHI AJIS IO3TAITHOIO OCBOCHUS MaTepHaa.
ITocobue sBrsieTCA 9aCThIO YI€OHO-METOIUUECKOro KomIriekca «Xumus. [loarotoska
k TTA-9».

B.H. AopoHsKuH, A.l. BepexHas,
1.8. Caxwesa, B.A. SespaAesa
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- XUMU4

NOATOTOBKA K OIr2-2014
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30 TPEHUPOBONHBIX| |
BAPMAHTOB /

NETVIOH

Xumus. [Moaroroska k OI'I-2016. 9 kiaace. 30 TPEeHUPOBOYHBLIX BAPUAHTOB 10
nemoBepcun Ha 2016 roa.

ISBN: 978-5-9966-0761-7

Agrop: ITox pen. B.H. JloponbkuHa

Ton: 2015

Koun-Bo crpanun;: 288

Hogoe yueOHO-MeTOAMYECKOE TOCOOHE PeAHA3HAYCHO [T MOoAroToBKY K OI'D no
XMMHH 32 Kypc OCHOBHOI1 001ieo0pa3oBaTenbHoi kol B 2016 rogy. OHo
BKITIOYAET cieayromue Matepruaisl: 30 BapuaHTOB y4eOHO-TPEHUPOBOYHBIX TECTOB,
COCTaBJICHHBIX 0 MPOEKTY crenudukammu u nemosepcun OI'9-2016 ot 21.08.2016
r. (20 BapuanToB 1o Mozenu 1 1 10 mo Moxenu 2) ¢ OTBETaMH; IO 2 BapraHTa
JIEMOHCTPAITMOHHBIX TECTOB IO MOAEISAM | 1 2 ¢ TOAPOOHBIMU PEIIEHUSIMU 1
KOMMEHTapHAMH K K&KIOMY THITY 3aIaHHI; STaJIOHBI OTBETOB KO BCEM 3aJaHMUSIM;
METOAMYECKIE PEKOMEHIAINHN IS YIAIIXCS.




B.H. [lopoHbkuH, A.T. BepexHas,
T.B. Caxnesa, B.A. ®espanesa

¢~ TemaTUYeCKWUIA TPEHUHT

Y 3apauus 6230800 M NOBBILEHHOTO
nefvon YPOBHe# COXHOCTH

Xumus. EI'-2017. 10-11 kaaccesl. TemaTtnyecknii TpeHunr. 3aganusi 6a30Boro u
MOBBIIIEHHOT0 YPOBHEH CJI0KHOCTH.

ISBN: 978-5-9966-0850-8

Agtop: ITox pen. B.H. JloponbkiHa

T'ox: 2016

Koun-Bo crpanuir: 640

[Tocob6ue BirOUaeT 6osee 2600 3amanmii 6a30BOTO U TMOBHIIICHHOTO YPOBHEH
CJIOKHOCTH, 00BbEANHEHHBIX IO TEMATHYECKOMY NpHHIUITY. KaxkpIil pazgen, kpome
TPEHHPOBOYHBIX MAaTEPHAIIOB, BKIIIOYAET Pa3HOOOPa3HbIE IPHMEPHI BBIIOTHEHHS
3alaHui C TOIPOOHBIM pa3dopoM 1 00BsICHEHHEM pelneHni. bonbmoe kommaecTBo
pa3o0paHHBIX TpuMepoB (6omee 80) maéT BO3IMOXKHOCTE 00yJarOIIUMCS OCBOUTH
METOJUKY BbINIOJIHeHHUs 3anannil EI'D. 3aganus, BKIIOUEHHBIE B KHUTY, MOTYT OBITh
UCTIONIb30BaHbI HE TOJIBKO JUIs TOAroTOBKH K EI'D, HO 1 Ju1s MpoBeieHNs TEKYIETo 1
MPOMEXXYTOYHOTO KOHTPOJISL.

B.HL Jlopouukui, A.T. Bepemuas,
T.B. Cakuena, B.A. Denpasesa

XNMUA

3ananus
BBICOKOIO YPOBHS
CJIOXKHOCTH

Xumust. ET'D. 10-11 knaccel. 3amaHust BBICOKOTO YPOBHS CIIOKHOCTH.

ISBN: 978-5-9966-0788-4

Agtop: ITox pen. B.H. JloponbkuHa

Tom: 2015

Koun-Bo crpanuir: 336

Knura BkIr09aeT 3a1aHusi BRICOKOTO YPOBHS ClIOKHOCTH (Bompockl 36-40 Ha EI'D).
Kaxplit e€ paznen conepUT HeoOX0MMBbIE TEOPETHYECKHE CBEACHHS, pa300paHHbIE
(1eMOHCTpAIIHOHHBIC) IPUMEPHI BHITIOJTHEHUS 3aJaHHH, KOTOPHIC MTO3BOJISIFOT OCBOUTH
METOIMKY BBITTOJHCHHUS 3aaHUI BRICOKOTO YPOBHS CJIOXKHOCTH, M TPYIIIIBI
TPEHUPOBOYHBIX 3a1aHuii mo TemMam. Kuura anpecoBana y4ammmest 10-11-x kaccoB
00111600pa30BaTENILHBIX YUPSKACHUH, TOTOBAIIUMCS K EI'D U mianupyommm
MOJIYYHUTh BBICOKHI PE3yJIbTaT Ha DK3aMCHE, a TAKXKE YUUTEIIAM M METOIHMCTaM,
KOTOpPBIE OPTraHU3YIOT MPOIECC MOATOTOBKH K IK3aMEHY 10 XHMUH.

B.H. [loporbkun, AT Bepextas,
T.B. Cammnena, BA. ®enpanesa

XUMUSA

noarotoekak EF3-2017

& TPEHUPOBOUHBIX
"Jr’ 30 ngpuau-ron
VIOH

Xumust. [Togroroska k EI'3-2017. 30 TpeHMPOBOYHBIX BAPHAHTOB MO IEMOBEPCHUH Ha
2017 rox.

ISBN: 978-5-9966-0876-8

Agrop: ITox pen. B.H. JlopoHbkiHa

T'ox: 2016

Komn-Bo ctpanm: 544

Wznanue copepxur cienyromue Marepuaisl: - 30 HOBBIX TPEHUPOBOYHBIX BapHAHTOB,
pa3paboTaHHBIX IO MPOEKTaM AeMoBepcHuHd 1 cnenudukanum 2017 rona,
orry6smkoBaHHEIM 26.08.2016; - 3 HOHOCTHIO Pa300paHHBIX BApHAHTA C IPUMEPAMHU
BBINOJIHEHHS BCEX 3aJJaHU; - OTBETHI KO BCEM 3aJaHUSIM; - KpaTKHE METONIECKHE
PEKOMEHAAIIUH 110 UCTIOIb30BAHUIO PA3THYHBIX MAaTepHAIOB Ul MOATOTOBKHU K EI'D.
Hcnonb3yeTcst B 00pa3oBaTelIbHOM ITPOIIECCE - Ha YPOKaX, B MANIbIX IPYIINax U Ha
WHJIUBHYAJIbHBIX 3aHATHIX.

T. Bepemmas, -
- Genparens | MREDD

3ananus v pemeHus

IIOJITOTOBKA
K ET'D

TPEHUPOBOYHAS TETPA/Ib

YUEBHO-METOIHMECKHT KOVILIEKC
<XHMHS, TIOTOTOBKA K EI»

Oo6mas xumust. [Toaroroska xk EI'D. 10-11 kiacc. 3agaHus U pemieHHs.
TpenupoBouHas TeTpanb.

ISBN: 978-5-9966-0365-7

Asrop: [loa penakuueii B.H. loponbkuHa

Ton: 2013

Komn-Bo cTpanmm: 240

Y4ebHoe mocobue mpeaHa3HaueHO U KOMIUIEKCHON moAroToBKH K EI'D mo xumuwu.
Kuura coep Ut cucteMy yrnpaxHeHHI B (pOpME BOIIPOCOB M 3334 110 OOIIeH
XUMHU. BrIOTHEHNE yIpa)KHEHUH TO3BOJIUT BEIPAO0OTATh MPAKTHYCCKUE HABBIKH,
HE0O0XOIUMBIE [T TOMCKA OTBETOB K TECTOBBIM 33/IaHUAM. PerreHue Bcex 3aJaHnit
MoAPOOHO pa3zbsCHEHO. 3alaHus, MPUBEAEHHBIE B 3TOM H3JaHUH, MOTYT OBITh
MCTIONB30BaHBI JJIS IPOBEJCHMS TEKYIIEro M TEMAaTHIECKOT0 KOHTPOJIS B TIPOIIECCe
o0OyueHus.



http://www.legionr.ru/books/?SECTION_ID=37&ELEMENT_ID=4481
http://www.legionr.ru/books/?SECTION_ID=37&ELEMENT_ID=4481

10-11 S5 =1 Heopranuueckas xumust. [logroroska k EI'D. 10-11 knacc. 3aaanus u pelieHusl.
LR i TpennpoBoYHas TeTpab.

TS | ISBN: 078-5-9966-0363-3
B, Cakuena, B.A. Geapa L Astop: Ilox penaknueii B.H. Jloponskuna
HEOPTAHUYECKAS Tom: 2013

XI/IMI/IH Komn-Bo cTpanm: 217

3anaHus U peleHus

IONTOTOBKA YyeOHoe mocobue mpegHa3HaYeHO A7 KOMIUIEKCHOUW oAroToBKH K EI'D mo xumum.
kK EI'D KHura cozmepxut cucreMy ynpaxHeHuil B (hopMe BOIIPOCOB M 33/1a4 10

e HEOpraHM4YeCcKOil XMMHUH ¥ BKIIIOUAET 3a/laHusl, ITpoBepsieMble B Tectax EI'D B

Yuenn riacca— Bompocax A3-Al12, A25, A26, A27, B1-BS5, B9, B10, C1, C2, C4. BeinonHenue
= yIpaKHEHIH MO3BOJIHT BEIPAO0TATh MPAKTHYECKUE HABBIKH, HEOOXOIUMBIE IS
MIOMCKa OTBETOB K TECTOBBIM 33/1aHusAM. Pemenne Beex 3ananuid (58 3amau u 212
yIpa)KHEHHH, OOJIBIIMHCTBO U3 KOTOPBIX BKIIIOYAET HECKOJIBKO YacTel) MOAPOOHO
pa3bsicHeHO. B onmucanue pemenns Kaxaoi pacu€THON 3a/1au BKIFOUSH IYHKT
«Jloruka (ruian) pemeHus 3aJ1aun», B KOTOPOM aBTOPHI OOBSICHSIOT, KAKMM 00pa3oM
COCTaBISIETCS TUIaH PEIICHNUS 3a0a4n. 3aJaHus, IPUBEIEHHBIC B TOM IIOCOONH, MOTYT
OBITH MCIIOJIB30BAHBI JJIS TPOBEJICHNUS TEKYLIIET0 U TEMaTHYEeCKOr0 KOHTPOJIS B
nporiecce 00y4eHus.

Xumus. ET'D. Paznen «Opranuueckas xumust». 10-11 knaccrl. 3aqanns i penicHUs.
== : TpenupoBoyHas TeTpaab

= B l ISBN: 978-5-9966-0995-6

OPTAHUYECKAY Asrop: ITog pen. B.H. lopoubkuHa

Ton: 2017
XI/IMI/I;I K(()))JI'I-BO cTpaHui: 272

ITocobue nmpenHa3zHaueHO IJIsI KOMIUIEKCHOH moaroToBkH K EI'D o xumun. B kauTe

IOATOTOBKA IpesAcTaBiIeH pa3znen «Opranudeckas XuMus». Llenp Haero u31aHus — Hay4uTh

K EI'D, IIKOJIBHUKOB OBICTPO M O€30IIIO0YHO pelIaTh BCEBO3MOKHBIC 3a1a4H IO JAHHOMY
i pasneny.

ITocobue conepxur: 6onee 300 3agaHuif; OTBETHI K HUM; ITOIpOOHBIC KOMMEHTAPHUHU

KO BCEM 33JIaHMsIM; TUIaHbl PEHICHHs BCeX pacdETHbIX 3a1ad. Kuura comepxut

cHCTeMy yNpaXHEHHH B popMe BOIIPOCOB M 3a/1a4 0 OPTraHNYECKOH XUMHUH 1

BKITIOUAET 3aJaHus, MpoBepsieMbie B TecTax EI'D B Bompocax A7, A13-A18, A26, B1,

B6-B8, C3, CS5. BeinosHeHHe yIpaKHEHHUiT TT03BOJIUT BEIpAa0OTaTh MPAKTUUECKHE

HaBbIKH, HEOOXOIMMBIE JJIs [TIOUCKA OTBETOB K TECTOBBIM 3a[aHUSIM.

10-11

KanpoBoe obecrieueHre mporpaMMmsl:
IIporpamma «O3agaueHHas xumus» peanusyercs Ha 6aze MBOVY «COIII Ne 68 r. YUensOunckay
YUYUTEJIEM XHWMHUH, OHOJIOTMM BBICHIEH KaTeropuM, IEJaroroM JOMOJHUTEILHOTO OO0pa30BaHMUs,
IeJarornyecKkuil crax ooiee 17 nert.

2.3. ®OPMBI ATTECTALIUN

[Iporpamma «O3anadeHHass XUMUSD HE MPEANONIaraeT KakKux-Tu00 CrenruaibHbIX 3a4ETHRIX UITH
HK3aMEHAIIMOHHBIX 4acoB. TeKyluii KOHTPOJIb OCYIIECTBISIETCS B TEUEHHUE BCEro Kypca OOydeHHs B
paznuuHbiX Gopmax. OcHOBHBIE (POpPMBI TOJIBEIEHUS HUTOTOB U OICHKA pPE3yJIbTaTOB OOYUEHUS:
KOHKYPCBI 1O DPELIEHUI0 M COCTAaBJICHUIO 3a/1ay; CEMHHApBI, SKCIIEPUMEHTalIbHAs U MpaKTUYecKas
paboTta; yyactue B OIMMIIMAJaX U MHTEIUICKTYalIbHBIX MapadOHaX; CMOTp 3HAHHM U T.J.

[IpomexyTouHas aTTecTanus MPOBOJUTCS KaK OLIEHKA pe3yIbTaTOB 00yUYEHUS 3a O/ U BKIIIOYAET
B ce0si MPOBEPKY TEOPETHUUECKUX 3HAHUMN, MPAKTHUYECKUX YMEHHHA M HaBBIKOB. MIToroBas arrecrarus
BOCIIUTAHHUKOB TPOBOJUTCS MO OKOHYAHHIO OOY4YEHHs] MO JOIMOJHUTEIbHOW 00pa3oBaTEeIbHOMN
rporpamme.

Pe3ynbTaThl HTOroBO# aTTecTaliuy 00y4JaronUXCsl TOJDKHBI OIICHUBATHCSI TAKUM 00pa3oM, 4YTOOBI
MO>KHO OBUIO OIPEICTUTh:

- HACKOJIbKO JOCTUTHYTHI IPOTHO3UPYEMBIE Pe3yIbTaThl JOMOJIHUTEIHHONW 00pa3oBaTelbHOU
MIPOrPaMMBbI KaXKJIbIM 00yYaromMcs;


http://www.legionr.ru/books/?SECTION_ID=37&ELEMENT_ID=2903
http://www.legionr.ru/books/?SECTION_ID=37&ELEMENT_ID=2903

- TIOJIHOTY BBITIOJIHEHHSI IOTIOTHUTEIBHOI 00pa30BaTeIbHON POTrPaMMBl;

- PE3yJbTATUBHOCTh CAMOCTOSATENBHOM JAEATEIBHOCTH OOYydaroUerocs B TEUEHHE BCEX TOJOB
o0ydeHusl.

[TapameTpsl MOIBEACHUS UTOTOB:

- KomuuecTBO  BOCHHTAaHHUKOB (%),  MOJHOCTBIO  OCBOMBIIMX  JIONOJHHUTEILHYIO
00pa3oBaTeNbHYI0 MPOrpaMMy, OCBOMBLIMX MPOrpaMMy B HEOOXOIMMOW CTENEHH, HE OCBOMBIIMX
porpamMmmy;

- IPUYMHBI HEOCBOCHUS IETbMU 00pa30BaTeIbHOM IPOTPaMMBl;

- HeOOXOAMMOCTb KOPPEKIIMH ITPOTPAMMBI.

Kpurepun onieHKH pe3ybTaTUBHOCTH.

Kputepuu olieHKH YpOBHS TEOPETUUECKOM MO OTOBKH:

- BBICOKHM YpPOBEHb — OOYYAIOIIMICS OCBOMJI IpakThuecku Bechb 00bEM 3HaHmii 100-80%,
IPEJYCMOTPEHHBIX IPOrpaMMOIl 3a KOHKPETHBIM NEepuoJ; CHelHUaIbHble TEPMUHBI YHOTPEOIseT
OCO3HAHHO ¥ B MTOJTHOM COOTBETCTBHH C MX COACPIKaHUEM;

- CcpemHuil ypoBeHb — y o0yuaroierocsi 00béM ycBoeHHbIX 3HaHuM cocTaBisgeT /0-50%; coueraet
CTEIUATBHYIO TEPMHHOJIOTHIO C OBITOBOM;

- HU3KUH ypoBeHb — oOydvarommiics oBnaaen wmeHee ueM 50% o0béMa 3HaHWIA,
IIPEYCMOTPEHHBIX MpPOrpaMMoil; peOEHOK, Kak MpaBWiIo, H30eraer ymnorpeOssaTh CHelHalbHbIE
TEPMUHBI.

Kpurepnn onieHKM ypOoBHS IPAKTHYECKON ITOATOTOBKH:

- BBICOKMH YypoBeHb — oOyuvatommiics osnazen Ha 100-80% ymeHussMH W HaBBIKaMW,
IIPEJYCMOTPEHHBIMU IPOrpaMMOM 32 KOHKpETHbI mepuoj; paboraeT ¢  00OpyAOBaHUEM
CaMOCTOSITENIbHO, HE HCHBITHIBAET OCOOBIX TPYIHOCTEH; BBIMOJHSACT NPAKTUYECKUE 3aJaHHs C
3JIEMEHTaMH TBOPUYECTBA;

- cpeaHuil ypoBeHb — y oOyuarolerocsi 00bEM yCBOEHHBIX YMEHUN M HAaBBIKOB cocTaBisieT 70-
50%; paboTaet ¢ 000pyI0BaHHEM C MOMOIIBIO MEJarora; B OCHOBHOM, BBITOJIHSAET 33JaHUsl HA OCHOBE
oOpasiia;

- HU3KHUH ypOBeHb - peOEHOK oBnaien MeHee ueM 50%, mpelyCMOTPEHHbBIX YMEHHUH U HaBBIKOB;

- peOEHOK HCIIBITHIBAET CEephE3HBIE 3aTpPyJHEHUs NMpHU padoTe ¢ 000pyAoBaHHEM; peOEHOK B
COCTOSIHUY BBIMIOJHATD JIMILB MPOCTEHIINE MpaKTUUECKUE 3a/laHus ITearora.

IIpu oOydeHun mo mporpaMMe yyaiuecsi IOCTOSHHO CONpHKacaroTcs co cepoil CTaHOBIECHUS
JUYHOCTH OO0ydYarommxcsi (BBIOOp IeNH, TOCTH)KEHHE YyCIexa, CTPEMIICHHE HaWTH TMOHMMaHHUE C
POBECHUKAMH, B3pPOCIIBIMH, YIy4llIEeHHE B3aMMOOTHOIIEHHUI ¢ POAUTEISIMU, N3KUBAHHUE MTOJIPOCTKOBBIX
KOMILIEKCOB HETIOJTHOIIEHHOCTH ). OCHOBHBIH PUHITAIT KOHTPOJIS — CPABHEHUE PE3yJIbTATOB yUYaIerocs
C €ro COOCTBEHHBIMH, MPEBITYIIUMH Pe3yIbTaTaMH OT TEMBI K TEME, OT IO/l K TOAY.

2.4. OHEHOYHBIE MATEPUAJIbI

Crneuupukanus
NMeAarorn4ecKux M3MepUTeIbHBIX MaTepHaIoB 1o nporpamme «O3agadeHHass XMMHS»
Ha3znauenne I[IMMoB — mnpoBeneHHE MPOMEXKYTOYHOM aTTecTaluud OO0ydYarolmuxcs o

JOTIOJTHUTEIFHON 00111e00pa3oBaTeibHON 0oO0Iepa3BuBarolieii nmporpamme «O3agadeHHass XUMUS» B
¢dhopMe nuarHoctudeckor pabotel. L{enb — onpeaenenue ypoBHs (CTENEHN) TOCTHKEHUS IIAaHUPYEMBIX
pE3yJbTaTOB OCBOECHMS JOMOJHMUTEIbHONW 00IIe00pa3oBaTenbHON OOIIepa3BUBAIOIICH TNporpamMme
«O3amaueHHas XUMHSI.

I[OKyMeHTLI, onpeacadarumme COaCpKaHue nNeaarort4eCKuX NI3MEpUTEC/IbHBIX MAaTEPHUAJIOB:
denepanbHbI KOMIOHEHT TOCYIAPCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa OCHOBHOTO O0IIEro
obpazoBanus o xumuu (I1pukas MunoOpazoBanus Poccuu ot 05.03.2004 Ne1089);

CTpyKTypa IMArHOCTHYECKOI padoThI

Kaxxnprit BapyaHT MMarHOCTHYECKOW paObOTHI COCTOUT M3 JABYX YacTe M BKIOYaeT 12 3amaHuil.
OnuHakoBble TO (opMe TMPEICTaBICHUS M YPOBHIO CIOXKHOCTH 3a/JaHUsl CTPYNIHPOBAHBI B
OTIpe/IeNIEHHBIX YacTsIX paboThlI.



Yacmv 1 comepxut 6 3amanuii ¢ BbIOOpOoM oTBeTa (0a30BOr0 YpPOBHS CHOXKHOCTH). WX
o0o3HaueHue B padote: 1-5 u 1 3amanne ¢ KpaTKUM OTBETOM (ITOBBIIIICHHOTO YPOBHS CIIOKHOCTH). Ero
obo3HaueHue B padore: 6.

Yacme 2 comepxuT 1 3agaHue ¢ pa3BepHYTHIM OTBETOM (BBICOKOTO YPOBHS CIOXKHOCTH). Ero
obo3HaueHue B padote: 12.

Bce 3amanus B paboTe pacnoiio’keHbl B MOPSAIKE HapacTraromieil cioxkHoctu. Jlonst 3amaHuit
0a30BOr0, MOBHIIIEHHOTO U BBICOKOTO YPOBHEH CIIOKHOCTH cocTaBuiia B pabore 71%; 16%; u 14%
(COOTBETCTBEHHO).

Bpewms BoinosHenusi: 40 MunyT

Kputepuu oneHuBanus:

Yacts 1: 3amanue 1-5onenuBaercd B 1 6ami, 3aganue 6 olieHUBaeTcs B 2 daia

Yacrs 1: 3amanuel?2 onennBaercd B 3 Oajuia

KommuecTBo 3aganmit KonnuectBo Gamios
Yacts 1 6 7
Yacts 2 1 3
Bcero 7 10

O000meHHbIH VIaH IHATHOCTHYECKOH padoThl AJ1s1 9 Ki1accoB

No [IpoBepsieMble 2IeMEHTHI COJIePKaHUS VYposensr | [Ipumeproe | Makcumanb
CIIO)KHOCTH | BpeMs HBIN Oait 3a
3aaHAS BEITIOJTHEHHSL | BBITIOTHEHUE
3aaHAs 3aIaHus
1. BrruncieHue MOJIIpHOM Macchl BELECTBA b 3 1
2. Brruncnenue koiaruecTBa BeliecTBa b 3 1
3. Brruncienne odbema rasa npu H.y. b 3 1
4, Pacuer uncna yactuil (MOJEKyJ, aTOMOB) IO €r0 Macce, o b 3 1
KOJIMYECTBY BEIIECTBA WX IO 00beMy. Uncio ABoraapo
5. Brruncnenne mMaccoBoil J0JM XMMHUYECKOTO 3JJIEMEHTAa B b 3 1
BEIIICCTBE
6. OmnpexneneHne XapaKkTepa cpebl pacTBOpa KUCIOT U IIeNToueit II 10 2

C TIOMOLIBI0 MHIMKATOPOB. KauecTBeHHbIE peakiuu Ha HOHBI
B pacTtBope (Xyopuna-, cynbdar-, KapOOHATHOHBI, HWOH
aMMOHHUSI). [Monyuenne ra3000pa3HbIX BEIIECTB.
KauecTBeHHBIE peaknuM Ha ra3o00pas3HbIC BEIECTBa
(KHCTIOpO., BOAOPO, YIIIEKUCIIBIN ra3, aMMHUaK)

7. Brlunciienne MaccoBOl JOJIM pacTBOPEHHOI'O BEIIECTBA B B 15 3
pacTtBope. BrrumcneHne KoimdecTBa BEMIECTBA, MACChl WA
0o0BeMa BelecTBa MO0 KOJIMYECTBY BEIIECTBA, MACCE HIIH
00beMy OJTHOTO U3 PeareHTOB WU MPOTYKTOB PEaKIuu

JleMOHCTPAaLlMOHHBIH BapuaHT 1

1. Momnspras Macca pochOpHOM KUCITOTHI paBHA
1) 96r/mob
2) 98r/moinb
3) 82r/momnb
4)  94r/momnb
2. Kaxkoe xonmn4ecTBO BelecTBa coaepkutcs B 16 r okcuaa xenesa (111)?
1) 0,1 moub
2) 1 wmomb
3) 0,5 monb
4) 10 momn
3. Ompenenute 06beM (H.y.), KOTOPbIH 3aiiMyT 0,25 MoJb KHCTOpOaa?
1) 5,6n
2) 2,81
3) 5,81



4) 22,4n
4. OmnpenenuTte YMCI0 MOJIEKYH 5,611 a3oTa.
1) 15*10%
2) 6*10%
3) 1,5*10%
4) 2*10%
5. Ha kakoii quarpamme pacrnpe/esieHne MacCOBBIX J0J€H 2JIeMEHTOB OTBEYAET
KOJMYECTBEHHOMY cocTaBy docdara aMMOHUS?

1) )

wa

29% ;
% 37%

2) ; 4)

28%

VeTaHoBHTE COOTEETCTRHE MEEIY OBYMA BEUIECTEAMH H PCAKTHBEOM, © NMOMOLIEID
KOTOPOMD MOGKHO DATNTHYHTE 3TH BEIECTEA.

BEIHIECTBA PEAKTHB
A NaaC0y n NaxSits 17 Cully
By EaC0Oswm LizCOs 2) HCI
B) Ma:S0sum NaOH 3) MgO
4) KPP0y
AlB|B

Crreer;

7. 170r pacTBOpa HUTpaTa cepedpa cMeIIaIn ¢ U30BITKOM pacTBOpa XJIOpua HaTpus. Beiman
0calok Maccoii 8,61r. Beruucinte MaccoByI0 JI0JII0 COJIM B PacTBOpE HUTpaTa cepedpa.

2.5. METOANYECKOE OBECIIEYEHUE
®opmbl opraHuzaiuu 3aHaTuid. [Iporpamma npeaycmaTpuBaeT HMpUMEHEHUE Pa3IUYHbIX (HOpM
paboThI: TPYNMOBON, HHAUBUIYATbHOU (CO3/IaHUE MPOEKTOB, MOATOTOBKA COOOIIEHUN M JOKJIAIOB),
muddepeHnmpoBaHHoOl (IO TPYyIIaM) MPH BBHIMOJIHEHUU JTAOOPATOPHBIX W TMpaKTHYEeCKuX padoT. B
3aBHCUMOCTH OT CHOCOOHOCTEH yYalIuXcsi MOXET NMPUMEHSATHCS MHIUBUAYalbHO- IpynmoBas ¢opma
3aHSTHS, KOTJa NeAaror yAeaseT BHUMAHUE HECKOJIbKUM YUEHUKaM (Kak MpaBUJIO TEM, Y KOI'O YTO-TO
HE TI0Jy4aeTcsi) B TO BpeMsl, KOr/ia Jpyrue padboTaroT CaMOCTOATEIbHO.

@opMbl 3aHATHI: WHAMBHIyallbHAs W TPYMIOBas paboTa; aHAIM3 OIIMOOK; CaMOCTOSITEIbHAS
paboTa; COpeBHOBAHHE; 3a4€T; MEKIPEIMETHBIC 3aHATUS, TIPAKTUICCKUEC 3aHSITHS,

OKCIICPUMCHTAJIbHAA pa60Ta; KOHKYPCBI I10 COCTABJICHUIO 3aJla4 PA3HOI'0 TUIIA; KOHKYPCHI 110 3alllUTC



COCTAaBJICHHBIX yYalllUMUCH 3a/1a4.

CtpykTypa 3aHATUNA. 3aHATHS B OCHOBHOM KOMOMHHMpPOBAaHHOI'O THIIA, BKJIIOYAIOT B ceOs
TEOPETUYECKYI0 M MPAKTUYECKYr0 4YacThu. OCOOCHHOCTBIO SIBIISICTCS MPOBEICHUE JIA0OPATOPHBIX M
MPAKTUYECKUX padOT HA 3aHATHUSAX.

Metonaer paboTel Ha 3aHATHH.METOIBI W TPHUEMbl OpraHU3alMU Y4eOHO-BOCIUTATEIHHOTO
nporiecca: 0OBSICHEHHE, pacckaz M Oecelna, OXKHUBJSAIOIMIME MHTEPEC M aKTHUBU3UPYIOUIUE BHHMAaHUE.
Hcnonb30BaHWe HAMSAIHBIX MOCOOMH  (TaOnWil, PUCYHKOB, KapTWH, IUIAKATOB, MOJENEH),
JIEMOHCTPAIIMOHHBIN MTOKa3; YIPAKHEHHS; TPpaKTUYECKas padoTa; pelIeHre TUIIOBBIX 3aaa4. M3ydeHue
Marepuaga ¢ TMOMOINBI MYJIBTHUMEIUUHBIX CpeacTB. MHIuMBHIyalbHOE OOBSCHEHUE OTACITHHBIM
oOydarolmuMmcsi 10 BONpOcaM HWHAUBUAYAIbHBIX, OSKCIEpUMEHTAIbHBIX pabor. VcmpasieHue
WHAUBUYaNbHBIX omuoOok.Ilonck u ananm3 mHpoOpmanuu,padoTa ¢ KHUTOi. Ha HavampHOM sTame
COBMECTHO C IIeIaroroM, B JaJbHEHIIEM CaMOCTOSTENIbHO. MeToAbl — YaCTHYHO-IIOMCKOBBIM,
HCCIIeIOBATEILCKHMA, JIAOOPATOPHBIN, HHIMBUyaJTbHOTO OOYYCHHUS;, COCTABIICHUE PA3HOTO TUIIA 3a/1a4
U KOMIUIEKTOBAaHUE UX B allbOOM JJIsi UCIIOJIb30BAHUS HAa YPOKaX XMMHH; COCTABICHHE XMMHUYECKUX
KPOCCBOP/IOB; MPUTOTOBJICHHE PACTBOPOB BEIIECTB OINPEACICHHONW KOHIICHTPALIMH JIJIs1 UCTIOIb30BaHUS
UX Ha MPAKTHYECKHUX paboTax mo xumun.Opranusaius UCCIeI0BaTeIbCKON AEITeIbHOCTH YYaIIUXCSIB
XOJI€ BBITTOJIHCHUS J1a00PaTOPHBIX M MPAKTUICCKUX, IKCIIEPHUMECHTAIBHBIX Pa0oT.

PA3IEJI 3. CIMCOK JIUTEPATYPbI

3.1. CHUCOK JIMTEPATYPBI JUISI IEJATOT'A

1.  Axo¢d, P. UckyccrBo pemenus mpobiaem. M.: Mup, 1982;

2. Anamosuy, T.I1., Bacunbesa, I'.I1., MeukoBckuii, C.A.COOpHUK OMMMIMATHBIX 33734 110 XUMHUH.
Munck: Hapoanas acsera, 1980; borosiBnenckas /[.b. ITytu k TBopuectBy. M.: 3nanue, 1981;

3. Eporrun, JI1., umkus, E.A. Metoauka pemenus 3anau no xumuu. M.: TIpocsemenue, 1989;
KonkypcHbIit 9k3aMeH 110 XuMuu: PykoBoacTBo 1iist abutypuenTos. B 6 4. // mox pen. H.E.Ky3bpmenko.
M.: U3a-8o MI'Y, 1992;

4, Ky3bemenko, H.E., Epemun, B.B., [lonkoB, B.A. Xumus s MIKOJbHUKOB CTAPIIUX KJIACCOB U
nocTymnaroumx B By3sl. M.: JIpoga, 1995;

5. Kymmapes, A.A. Yunmcs perrats 3aaa4un o xumun. M.: [lIkoma-IIpecc, 1996;

6. Jluaun, P.A., Monouko, B.A. Xumus s abutypueHToB. OT cpeHei Kokl K By3y. M.: Xumus,
1993;

7. Mogcymzane, D.M., A6bacoBa, I'.A., 3axapoukuna, T.I'. Xumus B Bompocax ¢ UCIOJIb30BAaHHEM
OBM. M.: Beicmrast mikoita, 1991; TTonbckue XuMu4ecKue oTMMITHATBI (COOpHUK 3a1ad). [lep. crmombek.
I1.T".BysHoBckoi u ap. // mox pen. C.C.Uypanosa. M.: Mup, 1980;

8.  Cewmenos, M.H. 3agaun mo XuMuM NOBBIIIIEHHON CI0XHOCTHU Uit abutypueHTtoB. B 4 4. JI.: U3n-
Bo JIT'Y, 1991;
9.  Cyposuesa, P.I1., CaBunkuii, C.H.3aganus no XumMuu Jyist CaMOCTOATENBHOM paboThl yyaruxcs.

M.: TIpocsemienue, 1991; Xumuueckue onmummuansl B mkoje. /Coct. C.H. Ilepuarkun. M.: HITO
«ObpazoBanuey, 1997,

10. Xomuenko, ['.H., Xomuenko, N.I".3amaun mo xumuu A MocTymnarwmux B By3bsl. — M.: HoBas
Bomnna, 1997,

11. rpemmiep, I'.U., Xoxmosa, A.l. MeToauka pemeHns pacdeTHBIX 3a1a4d 1o xumuu: [locodbue
st yaurtenst. M.: [Ipocsemenne, 1998.

3.2. HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI



http://www.chemistry.ssu.samara.ru/;

http://www.hemi.nsu.ru/;

http://www.repetitor.1c.ru/online;

http://www.informika.ru/text/database/chemy/START.html;

http://chemistry.ru/index.php;

http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-alcd26d56d67;

http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41;

http://www.maratakm.narod.ru/.

Kowmmacxk -1 u c x u: Hudposas 6a3a Buneo «Xumusa. Cereas Bepcus». HCTUTYT HOBBIX
texnosoruii. 2006; Bupryanpnaas mkona Kupumia u Medoaus. «Ypoku xumuu Kupuia u Medomust
8-9 xmacc, 10-11 xmaccy. OOO «Kupunn u Medonuity. 2002; «Otkpeitas xumus». 00O
«Duzukon». 2005; Bam penmerutop «Xumms 7—11 xmaccy. OOO «PasHoBecue». 2004;
OopasoBarenbHas kojutekuus. Xumus it Bcex — XXI: XumMuueckue OmbITHl CO B3phIBAMU U 0€3».
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000 «1C-TTabmumunry. 2006; Xumus. MynsTumeauitnoe yaeOHoe mocodre HOBOro odpasma. 8-9
KJacc. JnexkrponHas oubnuoreka. «IIpocsemenue». 2002.
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3. Kysbmenko, H.E., Epemun, B.B., [lonkoB, B.A. Xumus 171 MIKOJIBHUKOB CTapIINX
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P.A., Monouko B.A.Xumus nst abutypueHtoB. OT cpeHel mKoibl K By3y. M.: Xumus, 1993;

5. CemenoB, M.H. 3aiaun 1o XUMUM MOBBIIIEHHOW CIOKHOCTU JUIsl a0UTypueHTOB. B 4 .
JI.: U3n-Bo JII'Y, 1991,

6. [Ty3akoB, C.A., [lonkos, B.A. [Tocobue nmo xumuu Juis MOCTyMAKOIIUX B By3bl. Bormpocsl,
ynpaxHeHus, 3aaa4i. O0pasiipl SK3aMeHalnOHHbIX OmneToB. M.: Bricmias mikona, 2000;

1. Copokun, B.B., 3notaukos, O.I'. Xumus B tecrax: [locobue misi MIKOILHUKOB U
aburypuentoB. CI16: Xumus, 1996;

8. CypoBueBa, P.II., CaBuuxuii, C.H., HMBanoBa, P.I.3aganus no xumum nus
CaMOCTOSITENIbHOM paboThl yuamuxcs. 2-¢ uza. M.: [Ipocsemenue, 1981;

9. Xomuenko, ['.I1., Xomuenko, N.I". COOpHUK 3a/1a4 IO XUMUU JJIs1 HOCTYHAIOIIUX B BY3bI:

Vuebnoe mocoodue. 4-e uza. M.: Hosasg Bomna, 2002;
10. Xomuenko, ['.I1. Xumus ansg noctynaronmx B By3sl. M.: Briciias mkona, 2000.



