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PASAEN 1. KOMITEKC OCHOBHbIX XAPAKTEPUCTUK NMPOITPAMMBI
1L NOACHWTENbHASA SAMNCKA

HopmaTvBHO NpaBoBoi 6a30i co3aaHWs AONONHUTENbHON 06LLe06pa3oBaTe/IbHOV 06LLepa3BMBatOLLEN
nporpammbl «O3agaveHHas XMMUS» NOCAYXXUIN CneayroLLmMe OKYMEHTbI:
1 degepanbHblii 3aKkoH «O6 o6pasoBaHum» Ne 273-d3 o1 29.12.2012 T.

2.PacnopsxxeHue « 12 » aHBapsa 2021 r. Ne P-6 MuHucTepcTso IMpocselleHns Poccuinckoin desepaumm « 06
YTBEPXAEHUN METOAMYECKUX PEKOMEHJALMI MO CO3L4aHMI0 W (DYHKLMOHMPOBAHMIO B 06LLE06pa3oBaTe/lbHbIX
OpraHu3aupsX, pacrofiOKeHHbIX B CEflbCKOM MECTHOCTM M MasibiX ropofax, LEeHTPOB 06pa3oBaHUs eCTeCTBEHHO-
Hay4HOi N TEXHOMIOrMYECKOI HanpaBeHHOCTEN»

3.Mprkas MuHob6pHaykn P oT 15.01.2021roga Ne 11/12-08/21 «O cosgaHum WM (hyHKLMOHMPOBaHUA B
06LLie06pa3oBaTesibHbIX  OpraHM3aLmnsX, PacrosioXeHHbIX B CENbCKOM MECTHOCTM W MasibIX ropojax, LEHTPOB
00pa3oBaHMs eCTECTBEHHO-HAYYHOW W TEXHOIOrMYEeCKON Hampas/ieHHOCTe «Touka pocta » B Pecnybnvke
[JarectaH B 2021rogy.

3.NocTaHoBNeHMe [NaBHOro rocyfgapcTBeHHOro caHutapHoro Bpada P® o1 04.07.2014 Ne 41 «O6
yTBepxaeHun CanlMuH 2.4.4.3172-14 «CaHMTapHO-3NMAEMNONOTNYECKNe TpeboBaHUS K YCTPOWCTBY,
COAEPXaHWIO ¥ opraHusauuyM pexumMa paboTbl 06pa3oBaTe/lbHbIX OpraHu3auuii  AONOAHUTENBHOMO
06pa3oBaHus AeTen».

4.¥YctaB MBOY «cT1.KapnaHtopTosckasa COLL.».

3a ocHOBY nporpaMmbl 6bi1a BbibpaHa aBTOpcKas nporpaMma 4ono/IHATeNLHOro obpasoBaHna 8-11
knaccbl «O3AQAUYEHHAA XUMWA» C. b. TOACTOXMHCKOW, YUNTENSs XMMUK, Negarora
AOMOMHUTENBHOrO 06pa3oBaHNsA LieHTpa obpasoBaHms Ne 1475 r. MockBa, [OneKTpPOHHbI pecypc]
http://him.1september.ru/view_article.php?ID=201000403

HanpaB/iieHHOCTb NPOrpaMMbl: eCTECTBEHHO - Hay4Has. pefHa3HayveHa A4/1a 4ONOSHUTENBHOTO
N3yYeHMs XUMUK, KaK Ha 6a30BOM, TakK MU Ha NPOU/ILHOM YPOBHE.

AKTYyanibHOCTb NPOrpamMmmbl COCTOUT B TOM, YTO 06yYatoLLMMCs MPeLoCTaBNAeTCA BO3MOXHOCTb
NOMOMIHATbL 3HaHWA, NMPUOBPECTN N 3aKPENUTbL HaBbIKN PELLEHNS TEOPETUYECKUX U, YTO 0COOEHHO BaXKHO,
NpakTUYeCcKNX 3agay rno Xumuu.

3aHATUA B 06beAMHEHUW LONOTHUTENBHOIO 06pa3oBaHnA - 3TO cpefa, obecrneumsaroLas KOMGOPTHbIe
NCUXONOrnMYecKne ycnoBus 4nsa MHAMBMAYa/IbHOTO Pa3BUTUA, PacKpPbITUS UHTENNEKTYa/IbHO-TBOPYECKOI0
noTeHUMana, coumnanbHO-KynbTYPHON aganTaLuu.

O6beM 1 CPOK OCBOEHUSA NPOrpamMbl.

Mpoao/mKNTENLHOCTL peannsaymn nporpammbl 4 roga. Becero 140 vaca. M3 pacyeTta 35 4acoB B rof, us
HUX:

1rog o6yueHus (94 - TEOPETUYECKUIA MmaTepuan, 264 - MPaKTUYECKNE 3aHATURA);

2 rof, 06yyeHus (114 - TeopeTMYecKuii MaTepuran, 244 - NpakTUYecKue 3aHATURA);

3 rog 06yyeHus (114 - TeopeTUyecKnii MaTepuan, 244 - NpakTUYECKNE 3aHATUS);

4 rop 06yyeHus (114 - TeopeTUYECKUiA maTepuan, 244 - NpakTUYecKue 3aHATUS).

®opmMbl 00yYeHUS: 0YHasA, OYHO-3a04HasA, AUCTAHLMOHHASA.

Ocob6eHHOCTU opraHun3aummn obpasoBaTenbHOro npouecca: Habop geTeli B rpynnbl CBOOOAHbINA, 6€3
npesbaBieHNA TPe60BaHUI K YPOBHIO NOArOTOBIEHHOCTU 06yyaroLmxcsi. CocTas rpynn noCcTOSHHBIA,
CMeLLEeHHbIN, ¢ ydyacTuem obyyvatowmxes ¢ OO, OB3, feTeld, OKka3aBLUMXCA B TPYLHOR XKN3HEHHON
cuTyauum. HanonHAeMocTb y4ebHbIX rpynn o6beanHeHns 10-15 yenosek 04HOro Bo3pacTa uan pasHoro.


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

PeXXum 3aHATUIA, NEPUOANYHOCTb U NPOAO/DKUTENBHOCTb 3aHATUIA. PeXnM 3aHATUIA 3 Yaca B Hefento.
MporpamMmma OpMeHTMPOBaHa Ha yyalmxcsa 8-11-X KnaccoB, KONMYECTBO AeTelt B rpynne - 12-15 yenoBek.
Peanusauusa nporpammbl npeanonaraeT NpoBejeHve AONOMHUTENbHbIX 3aHATUIA: 14 B Hefento, B rog 35 u,
CPOK peanusauum nporpammsl - 4 roga. C yyeToM 0CO6eHHOCTENn 06pa3oBaTelbHON opraHu3aLuu,
BO3pacTa 1 YpOBHS MOArOTOBKM [ieTeli AaHHas nporpaMma MOXeT afanTupoBaTbCsi, HanpumMep: 2 Y B
Hefento, CPOK peanusaumu 2 roga unm 3 4, CpoK peanusauun 1 rog,
(naBHbIM KpuTepuem oTbOpa yyalmxcsa B rpynnbl ABNAETCA XenaHne pebeHKa npruobpecTy HaBbIKK
peLleHns TeOpeTUYECKNX 3aay, BbINONHEHNUSA NPAKTUYeCKUX paboT Nno onpeseneHunto BewecTs. B rpynnel
1-ro n 2-ro roga o6y4yeHmsa MoryT HabupaTbCcs AeT 13 8-9-x KaccoB, a TakXke cTapluue no Bo3pacTy, T.e.
yueHmkn 10-x n 11-x knaccoB. B nocnegyrowmx rpynnax (3-4-i rogbl 06y4eHns) 3aHNMatoTCA 4eTH,
60s1ee NOArOTOB/IEHHbIE MO JaHHOMY NpPeaMeTy.
Mporpamma no3sonseT OpraHM3oBaTb WHAMBUAYANbHBIA 06pa3oBaTe/bHbI MapWpyT yyeHuKa no
NOAr0TOBKE K pernoHaabHOMY 3Tany BCEPOCCUNCKON onnMnnaibl LKONbHUKOB.
B 1-i r 0 g 06yyeHns obyyatoLLmecs yyaTca peLlaTb 3/1eMeHTapHble 3a4ayun no X1MMUKU, UCMosb30BaTb
TeopeTUYeCKnii MaTeprasl, OCHOBHbIE 3aKOHbI 1 MOHATUA NPU peLleHny 3a4a4y, BOCNPUHUMATD,
cucTemaTu3MpoBaTb MaTepuar.
2- 1 0 4 00yyeHWs npegnonaraet peweHne 3a4ay no XMMUYeCKUM ypaBHeHUAM, TPeOYHOLWMX /i
OrMYecKoro MbliieHusa. Ha aTom atane, Kpome TeopeTUYECKUX, NPeLnonaraeTcs peLleHe npakTNYecKnx
3afjay, 03HaKOM/IEHME C Ka4eCTBEHHbIMUN peakLMAMU Ha HeOpraHNMYecKue BELLEeCTBa, BbIMO/HEHWE
MpPaKTUYyecKnx paobor.
3-/i T 0 4 06yYeHns NpegycMaTpuBaeT 3aKpeneHre N3yYeHHbIX paHee TUMNOB TEOPeTUYECKNX 3a4ay Ha
npuMepe pasnYHbIX KNaccoB OpraHUYeCcKmMX BeLLECTB, a TaKXKe BbIMOHeHWe 3a4a4 NpakTUYecKux -
KauyeCcTBeHHOE onpejeneHne opraHMyecKmx BeLLecTB.
4- r 0 4 06y4eHUsa No LaHHON nNporpamme HauefieH Ha 0606LLeHMe, pelleHre KOMOMHUPOBaHHbIX
TEOpPeTMYECKMX N MPaKTUYECKMX 3afay Mo obLei xumun; NnpobieMHbIX 3agay, paboTta Hag KOTOpPbIMU
06CYX[aeTcs N KOPPeKTUpPYyeTca Ha 3aHATUAX. bonbLloe BHUMaHWe yaenseTca ymeHuo paboTtatsb ¢
NH(OPMALMOHHBIMW TEXHONOTUAMK, TECTOBLIMU 3alaHUAMU U NOArOTOBKe K EID.
PelleHve 3aa4 3aHNMaeT B XMMUYECKOM 06pa30BaHUN BaXXHOE MeCTO. ITO OfMH U3 BaXXHeWLINX NPpUeMoB
06y4eHuns, NocpeAcTBOM KOTOPOro obecneyunsaeTcs 6osee rnyboKoe 1 NoaHoe YyCBOEHME y4ebHOro
martepuana 1 BblpabaTbiBaeTCA YMeHWe CaMOCTOATENIbHOrO OCMbICNIEHUS Y NPUMEHEHUS NPUOOPETEHHBIX
3HaHWIA.
Mporpamma «O3afayeHHas XMMUA» MUMEET NPOdecCMOHaNbHY HanpaBneHHOCTb. YUYeHNKY, n3bpasLleMy
XUMUYECKYIO CMeunanbHOCTb, OHa MOMOXKET OBflaZieTb B COBEPLUEHCTBE HEOOXOAMMbIMW NpUemamu
YMCTBEHHOW AeATeIbHOCTH, pa3BUTb TBOPYECKOE MbllUeHMe. s TeX, KTO CMOXET 0B/ajeTb
COepXXaHneM faHHOW MporpaMMbl, pelleHve 3agay He 6yaeT Bbi3biBaTb 0CO6LIX TPYAHOCTeN. Mpouecc
PeLleHus CTaHeT yB/eKaTe/lbHbIM 1 ByeT NPUHOCUTL Y0BETBOPEHNE.
Heo6Xx04MMOCTb NOABNEHUA JaHHOMO Kypca BO3HUK/A B CBA3M C TEM, YTO 4151 MHOMMX yyallmxca
Cepbe3Hoi Npob1eMoii ABNAETCS pa3pbiB MeXAY TPe60BaHUAMM BY30B 1 peasibHbIMU BO3MOXXHOCTAMM
BbINMYCKHUKOB 60/IbLIMHCTBA LUKO/1, KOTOPbIA CTaBUT nepes MOIOAbIMU NII0AbMU TPYLHOMPEOLOIUMbIT
6apbep Ha NyTU K BbIOpaHHOI npodgeccuu.
[ns ycrnewHoro ycBoeH!s MeTO0B peLleHuns 3a4a4 no XMMnmn BpeMeHn B 06beme 06pa3oBaTe/ibHOro
CTaHJapTa He4O0CTAaTOYHO, M yyallnecs HYXX4aTca B MPOXOXKAEHUW LONOMHUTENLHOTO CUCTEMATMUYECKOTO
Kypca. Kpome Toro, n3meHsat0TCa CTaH4apTbl 06pa3oBaHns Mo XMMUK, YMEHbLLAETCA KOIMYECTBO
TpebyemMbIX TUNOB 3afay, HO MPW NOCTYMNEHUW B HEKOTOPbIE BY3bl 3TO HE YUUTLIBAETCH.
KonnyecTtso 4acoB, Bblfe/NIeHHbIX B LUKO/IbHOM KypCe Ha MpakTuyeckune paboTbl, HEAOCTATOUYHO AN
NONHOro ycBoeHMA npegmeta. C nomowbio nporpaMmmbl «O3agadeHHas XUMUA» LWKObHUK NPUobpeTeT u
3aKpenuT aKCneprMeHTa/IbHble HaBblKM B paboTe C BellecTBaMu, BbINOJHASA NPaKTUYECKMe 3a4aHnA
pas3NIN4yHOro YpOBHSA CNOXHOCTH.
[aHHy0 nporpaMmmy no cofep>xaHuto 1 hopMam nefarornyeckom AeaTeNbHOCTM MOXHO OTHECTU K
WHTErpMpoBaHHOMY BUAY, T.K. OHa 00beMHAET B OLHO Lienoe 061acTi OCHOBHOIO W ONONHUTENBHOIO
o6pa3oBaHus.

1.2. UENb N SAAAYN TTIPOTPAMMBbI



Llenb nporpammbl - pasBuTue UHTE/IEKTYa/IbHOTO U TBOPYECKOrO NOTEHLMaNa AeTell Ha OCHOBe
(hopmmpoBaHUA onepaLoHHbIX CNOCOB0B YMCTBEHHbIX AENCTBUI MO PELLEHUIO TEOPETUYECKUX U
NPaKTUYeCcKnx 3agay B 06/1aCT¥ XUMUMN.

3afayn nporpammbil.

O6pasoBaTenbHble:

1) hopMmmpoBaHVe YMEHUIA 1 3HAHWUIA NPW peLleHn OCHOBHBIX TUMOB 3a4ay Mo XUMUN;

2) (hopMrpoBaHMe NPaKTUYECKNX YMEHWIA MPY peLleHnm SKCNepyMeHTaNbHbIX 3aJa4 Ha pacno3HaBaHue
BELLLeCTB;

3) NOBTOpeHNE, 3aKpensieHNne OCHOBHbLIX MOHATUI, 3aKOHOB, TEOPUIA, a TaKXXe Hay4HbIX (DaKTOB,
06pasyoLLNX XUMUYECKYIO HayKY.

BocnuTaTenbHble:

1) co3gaHune negarorMyecknx CUTyaumii yCnewHoCTU 4ns NoBblWeHUs CO6CTBEHHOM CaMOOLIEHKM 1
cTaTyca y4yaliuMxca B rnasax CBepCTHUKOB, NeAaroroB U poautenei;

2) hopmrpoBaHUe Mo3HaBaTe/IbHbIX CNOCOBHOCTEN B COOTBETCTBUU C JIOFMKON Pa3BUTUA XMMUYECKON
HayKu;

3) cofeincTeme B NPOPOpPUEHTALNUN LLKONIbHUKOB.

PasBuBaloLme:

1) pa3BMBaTh Yy WKONbHUKA YMEHWE BbILENATb MNaBHOe, CYLLECTBEHHOE B M3YUYEHHOM MaTtepuane,
CpaBHUBaTb, 0606LLaTb N3yYeHHble (haKTbl, NTOFMYECKM U3naratb CBOM MbIC/IN NPU PeLLIeHnm 3a8aY;

2) pa3sMBaTb CaMOCTOATENbHOCTb, YMEHMWE NPeofoseBaTb TPYAHOCTU B YYeHUU,

3) pa3BuBaTb IMOLMN yyalLMXCs, co3aaBas 3MOLNOHA/bHbIE CUTYaL MU YANBEHUSA, 3aHUMATENbHOCTH,
napagoKcasibHOCTH;

4) pa3BuBaTb NPaKTUYECKME YMEHUS YYaLLMXCA MPU BbIMOMHEHUN NPAKTUYECKUX IKCNEPUMEHTAbHbIX
3afau.

MepeuncneHHble 3aa4M 0XBaTbIBAKOT LMPOKUIA KPYr NpobieM BOCNUTaHWUSA Y AONONHUTEIbHOIO
06pa3oBaHmMs LUKO/bHUKA, PeLLUeHne 1 peann3alms KOTOpbIX He06X04UMbI NS LOCTUXKEHUS NOCTaB/eHHOW
Lenw.

COAEPXAHWE MPOITrPAMMBI

YUYEEHbI M/IAH MEPBOIO NOAA

Ne HasBaHuve pasgena, Tembl KonnyecTBo yacos ®opmbl atTecTaunn/

n/m Bcero Teopust [pakTuka  KOHTpOss

1. BBoaHOe 3aHATHeE. 1 1

2. T e M a «PacTBopbI». 9 3 6 PeweHwne 3agay

3 T e M & «<OCHOBHbIE NOHATUA N 3aKOHbI 16 3 13 PewleHwne 3agay

XUMUN».

4, T e M a «["a3006pa3Hble BELLECTBa. 8 2 6 KoHKypCbl
«O3afayb apyra»,
«McnpaBb  owWMBKY
cocefia».

5. VTorosoe 3aHATuHE 1 0 1 KOHKypC N0 peLleHnto

N COCTaBMEHUIO 3aaau
Bcero: 35 9 26

COOEPXAHWE MPOTPAMMBI MEPBOIO TOAQA OBYUEHUA
BBoAHOE 3aHATME. 3HAKOMCTBO C MPOrpamMMOii, CTPYKTYpOiA 1 3alayamMmn 06y4YeHns Bcero Kypca u 1-ro
roga obyyeHus. OnpegeneHne pexxuma 3aHaTuid. MpoBegeHne NHCTPYKTaXKa No TEXHNKe 6e30MacHOCTY
npw paboTe ¢ XMMUYECKUMMN BELLLECTBAMU W B KABUMHETE XUMUM.
T e M a «PacTBOpbI». OCHOBHbIE NPUHLMMNbI 0HOPMAEHMS 3aaay Mo XUMUK. MeTofmMKa PeLeHns 3aaad Ha



BbIYMC/IEHNA MAcCOBOI [0/IM PACTBOPEHHOIO BeLLECTBA B pacTBOpe. Buabl KOHUEHTpaLuid: NPoLeHTHas U
MosisipHas. Mepexop OT 04HOro BMAa KOHLEHTpaLun K Apyromy.

MpakTmMyeckasn yacT b peleHne 3a4a4 No JaHHON Teme; NPUroTOB/IEHNE PAaCTBOPOB C 3aJaHHOA
KOHLeHTpaLme.

T ema«OCHOBHbIE MOHATUSA U 3aKOHbI XUMUN». MeToAUKA PELLIEHUS 3a[ja4 Ha: HaXOXAeHNe
OTHOCUTENbHON MONEKYNAPHON MacChl, BbIYMCIEHE OTHOLLEHWNI A MAcC 3/1eMEHTOB B BELLLECTBe,
onpejeneHre MaccoBol A0IM XUMUYECKOTO 3/1EMEHTA B BELLLECTBE, HaX0X/AEHWe KONMYecTBa BeLLecTsa rno
ero mMacce u Hao60opoT, BbIBeJEeHME NPOCTENLLEN (hOpMY bl BeLecTBa N0 MacCoOBLIM A0/1SIM 3/IEMEHTOB B
COeZIMHEHMN, pacyeT ymcna CTPYKTYPHbIX eMHNL, N0 Macce, KOIMYECTBY BeLLecTBa UM 06beMy.
MpakKTMyecKas 4YacTb: pelleHne TUMNOBbLIX 3afa4 Ha JaHHY TeMy; othopM/IeHUNe 3ajauy;
06CyXeHVe paLnoHaibHbIX CNOCo60B pewleHuns. OBCYXAeHMe anropuTma cocTaB/eHNs 3ajay Ha JaHHYH0
Temy; COCTaB/IeHMe 33/ay; yyacTne B ONUMNUALE N0 XUMUKN; UHANBUAYAIbHbIE KOHCYIbTALNN.

T e m a «["a3o06pa3Hble BewecTBa». MeTofnKa peLleHns 3a4ay Ha ornpefesieHne 0THOCUTENbHOW
MMIOTHOCTY ra3a U HaxoXJeHue Mo Helk OTHOCUTE/IbHO MOJIEKYNIIPHOM Maccbl. MonspHbIA 06beM rasos.
HopmanbHble ycnosus. MpuHLMNLI pelleHns 3a4a4 Ha: onpejeneHne Maccbl ra3oobpasHoro BeLLecTsa no
ero o6bemy, npy HopMasbHbIX YCNOBUAX; BblYMCNEHNe 06beMa ra3006pa3HOro BeLlecTsa rno ero
KOMIMYeCTBY; onpeaeneHne hopmy/ibl BeLLeCTBa N0 MacCOBbIM A0/AIM 3/1EMEHTOB Y OTHOCUTENbHOM
NNOTHOCTY rasa.

MpaKTMyecKas 4YacTb: HAXOXAEHVE N 06CYXeHME paLMOHabHbIX CNOCO60B peLleHns 3a4au.
CoctaBneHue 3agay no Temam 1-ro roga obyueHus v ux 3awuta. KoHkypcebl «O3agaub gpyra», «Mcnpasb
OLNOKY Yy cocenax.

NTorosoe 3aHATHE. O606LEeHNe maTeprana. O6CyxaeHne 1 NojsefeHe UTOTOB KOHKYPCOB.

YYEBHbI NNAH BTOPOIO FOJIA

Ne Ha3BaHue pa3gena, TeMbl Konnyectso yacoB ®opmbl aTTecTaunn/

n/m Bcero Teopust [pakTuka KOHTPONA

1 BBoAHOe 3aHATHE. 1 1

2. T e M a «PewleHune 3aga4 no xumuyecknum 20 6 14 PewleHune 3aaa4
YpaBHeHUAM C yyacTnem OdopmneHne cTeH0B
HeopraHM4eckKmnx BeLLecTB» «PeLlUn KpoccBopa».

3 T e M a «OKUCUTENBHO- 5 2 3 Hanucaxue cuenapus no
BOCCTAHOBUTE/bHbIE PeaKLn». nposeAeHnto HEAEN

4. T e M a «[eHeTMYeCKas CBA3b MEXMy 3 1 2 Xnmnn
OCHOBHbIMMW KN1aCCaMn HEOPraHNYeCKUX B LLIKONE.
COEAVIHEHNIA».

5. T e M a «KayeCcTBeHHbIE peakumn Ha 5 2 3 lMpoBeaeHne Beyepa
HeopraHM4YecKue BeLlecTBay. «Y jmBuTENIbHAA XUMUA!»

6. NTorosoe 3aHATHE 1 0 1 CocTtaBneHue 7

obcyxaeHve

3aiay Mo HeopraHM4yeckol
XUMUW Ans cOOpPHUKA.

Bcero: 35 11 24

COOEPXAHWE NMPOITPAMMBI BTOPOI'O NINAJA ObBYYEHWA

BBogHOe 3aHATME. 3HAKOMCTBO C NPOrpaMmoi, CTPYKTYPOI 1 3afa4amu 2-ro roga obyyeHus.
OnpegeneHune pexunma 3aHATUIR. NpoBefeHNe MHCTPYKTaXa No TeXHMKe 6e30nacHOCTM npu paboTe ¢
XUMWYECKMMU BeLLecTBamMun 1 B KabrHeTe XuMun. NMoBTOPEHME U3yUYeHHbIX paHee MeTOA0B, CNOCO60B U
NMPMEMOB peLLeHns 3aau.

T e M a «PelueHune 3aga4 N0 XMMNUYECKUM YpPaBHEHNAM C y4acTUEM HeOpraHu4eckumx



BeLlecTB» (3aayv Ha M3bbITOK OLHOI0 13 BELLECTB, BbIXO[ NPOAYKTA, NPUMECK U pacTBopbl). MeToanka
peLleHuns 3a4a4 No XMMUYeCKUM ypaBHeHMAM. HaxoxXaeHve maccbl (KONM4yecTsa BelecTsa, 06beMa)
NPOAYKTOB peakumn no macce (KONM4YeCTBY BeLLeCTBa, 06beMY) MCXOLHbIX BELLECTB. 3aKOH 06beMHbIX
OTHOLLEHWUI ra3oB 1 NPUMEHeHWe ero npu peweHnm 3agady. TepMOXMMUYECKNe YpPaBHEHUA N TUMbI 3ajau
no HUM. Haxox[eHne Maccbl NPOAYKTOB peakLumn, ecnm U3BECTHbI MacChbl ABYX UCXOAHbIX BELLECTB
(3agaun Ha n36bbITOK). HaxoxgeHne maccbl U 06beMa NPOAYKTOB peakLuu Mo 13BeCTHOM Macce uUnu
06beMy MCXOLHOrO BeLLEeCTBa, COAepXKalllero npumecun. HaxoxaeHve Macchl (KONMYecTBa BeLLeCTBa,
06bemMa) NPoAYKTa peakunm no UCXOLHOMY BeLLeCcTBY, HaX0OAALLEMYCA B pacTBOpe.

MpakKTMyecKasa 4YacTb: peLlleHre 3a4a4 Mo JaHHbIM TeMaM; COCTaB/IEHNe anNropuTma peLLeHuns
3TUX TUMNOB 3aJa4y; CaMOCTOATeNbHAsA paboTa Mo COCTaB/IEHUIO 3a[ja4 U O(POPMIEHMIO UX HA KApTOUKax A/is
MCMOMb30BaHMA Ha YpoKax XuMuu. INo4roToBKa 1 yyacTue B onMMnuage. HanvcaHue cueHapus no
MPOBELEHNIO HEAENIN XMMUK B LLKOSE.
Tema«OKUCANTENbHO-BOCCTAHOBUTENbHbIE peakumu». Knaccuukaumsa XMMUYeCKUX peakLmii.
OKUCNNTENbHO-BOCCTaHOBUTE/bHBIE peakumn. OKUCIUTENb, BOCCTAHOBUTE/b, OKUC/UTENbHBIA npoLecc,
BOCCTaHOBWTE/IbHbIV MpoLecc. PaccTaHOBKa KOIP(ULMEHTOB B peakLmsaxX C y4acTMeM HeopraHm4eckmx
BELLLeCTB MeTOAaMU 31eKTPOHHOr0 6anaHca 1 nonypeakuuii.
MpakKTMyecKasa YyacTb: 0TpabOTKA HaBbIKOB MO PacCTaHOBKe KO3I(P(MULMEHTOB B OKUC/IUTE/NbHO-
BOCCTAHOBUTE/NbHbIX PeakLMaX ¢ y4acTUEM HEOpraHMYecKnX BeLLecTs.
T em a «"eHeTnYecKas CBA3b MeXAY OCHOBHbIMU K/jiaccaMy HeopraHM4yeckumx

COefMHeHUR». OCHOBHbIE KNAacCbl HEOPraHUYECKUX COeAMHEHUI N UX XUMUYECKIEe CBOWCTBA, COCOObI
nonyyeHns. Cnocobbl nepexoga OT OAHOr0 Knacca K Apyromy € noMoLLbi0 pas/fiMiHbIX XMMUYECKUX
peakumin. MeTofmKa peLleHuns 3a4ay ¢ UCNONb30BaHNEM «LEeMOYKM MPeBpaLLeHnii».
MpaKTMyecKasn YyacT b pelleHne 3aa4 Ha «LENOYKN NPeBPaLLEHNA» N HAXOXAEHNe Macchbl
(KonuyecTBa BelLecTBa, 06bema) BellecTB. OopmieHe CTEHA0B «Peln KpoccBopA» U3 KPOCCBOPAOB,
COCTAB/IEHHbIX AETbMU CAMOCTOATENBHO.
T e M a «KayecTBeHHbIe peakLn Ha HeopraHMyeckue BewecTBa». KayecTBeHHble peakumn. KaTnoHbI
1 aHNOHbI. KaueCTBEHHbIE peakunn Ha KaTWOHbI: BOAOPOAa, aMMOHWS, cepebpa, NUTKA, Kaius, HaTpus,
Kanbums, 6apusa, meau(r), »kenesa (I1, 1), antommHUA. KayeCTBeHHble peakuumn Ha aHWOHbI: X/T0PUJ-NOH,
CyNb(haT-NoH, HUTPAT-NOH, (hocdaTnOH, CyNbpNA-NOH, KAPOOHAT-UOH, XPOMAT-UOH, TMAPOKCUA-VOH.
MpaBuna TeEXHUKN 6e30MacHOCTM Npu paboTe ¢ XMMUYECKUMU BeLecTBamMun 1 nNpu paboTe B KabuHeTe
XUMUN.
MpaKTMyecKasa Y4acTb: peLleHre IKCNepUMeHTa/lbHbIX 334ay Ha OnpefeneHne BeLwecTs B
pacTBOpe, C MOMOLLbI0 KaYeCTBEHHbIX peakumii. Moabop 3aHMMaTe IbHbIX OMbITOB A5 XMMUYECKOT0
Beuepa, MX 0TpaboTKa. NpoBefeHUe Beyepa «Y AnBUTENbHAA XMMUA» 1 ero aHanns. CocTas/eHne

c6OpPHMKa 3324 N0 HEOPTraHNYECKON XUMUN.

MTorosoe 3aHATMe. O606LeHe maTepuana. MoaseaeHne utoros. O6CyXaeHNe cO0pPHUKa 3aday Mo
HEeopraHNYeCcKon XMMUN.
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YYEBHbIN NNAH TPETLEIO rogA

Ha3BaHue pasgena, TeMbl

BBogHoe 3aHATHE.

T e M a «<HaxoxaeHne MoneKynsapHo
(hOpMY/ibl OPraHNYeCKOro BeLLLeCTBax.
T e M a «PelleHne 3agay no
XUMUYECKUM YpaBHEHUAM C yyacTueM
OpraHNYecKnX BeLLECTB».

T e M a «["'eHeTMYeCcKaa CBA3bL MeXAay
OCHOBHbIMM Kfaccamu opraHnyeckmnx
COeANHEHNIA. MeHeTMYEeCKan CBA3b
OpPraHNYecKnx 1N HeopraHMYeckKmx
BELLECTB».

KonnyectBo yacoB

Bcero
1
S

10

Teopwusa

2

MpakTnKa
1
3

®opwmbl atTecTaunn/
KOHTpONS

OT60Op MHTEPECHbIX
3aflay ana coopHmMKa
«03afayvyeHHaa xumumsa
AN FOHbIX XUMUKOB».
CocTaBfieHue 3agay
CaMOCTOATE/IbHO U
yyacTue B KOHKypce
«O3afiaub apyral».
PelweHune 3afay



5 T e M a «OKUCAUTENLHO- 3 1 2 CocTtaBneHune

BOCCTaHOBUTE/bHbIE pPeakLumm». KpOCCBOPL0B
6. T e M a «KayeCcTBeHHbIE peakummn Ha 7 2 5 JKcnepuMeHTanbHasa u
OpraHn4yeckune BeLLLECTBa». npakTuyeckas paborta
1. ViIToroBsoe 3aHATME 1 0 1 KOHKypC N0 peLleHunto u

COCTaB/IeHMI0 334au
Bcero: 35 11 24

COOEPXAHWE MPOTrPAMMBbI TPETBEIO TrO4A OBYYEHUA
BBogHOe 3aHATUE. VIHCTPYKTaX NO TeXHMKe 6e3onacHOCTW. 3afayun 3-ro roga obyyeHums. TemaTuka
3aHATUIA. B3aMOCBA3b HEOPraHMYeCKOM XMMUK C OpraHnyeckoin. OpraHuyeckue BeLLEeCTBa.
MpakTuMyecKasayacT b ceMuHap «KnBaa 1 HEXMBasA NpUpoaax.
T e M a «HaxoxaeHne MoneKynsipHon Gopmynbl opraHM4Yeckoro Bewectsa». Cnocobbl HAXOXAEHMNS
MOIEKYNIAPHON (POPMY/ibl BELLECTBA: MO MACCOBbLIM LO/IAM BXOAALLMUX B HETO XMMMUYECKUX 3/1EMEHTOB; MO
OTHOCUTENbHON NMIOTHOCTU JaHHOI0 ra3006pa3HOro BelecTBa No KakoMy-mM60 rasy u macce (06bemy,
KONNYeCTBY BeLlecTBa) NPOLYKTOB CropaHus.
MpaKTMyecKaayacT b pelleHne 3afja4 Ha HaxXOXAeHWe MOMEKYNAPHON hopMy bl BelLecTBa.
CocTaBneHue 3aay caMoCTOATENbHO U yyacTue B KOHKypce «O3afadb gpyral». OT60p MHTEpPEeCHbIX 3a4au
Ans coopHMKa «O3afayeHHas XMMUA NS FOHbIX XUMUKOB.
T e m a «PeleHne 3a4a4 N0 XUMUYECKUM YPaBHEHUAM Cy4yacTUEM OpraHUYecKmx
Bew,ecTB». OCOBEHHOCTM MPOTEKAHUA XUMUYECKUX PeaKLMIA C yHacTUeM OPraHNYeCKnX BELLECTB.
MpaKTMyecKaayacT b pelleHne 3aja4 Ha HaXOXAeHMe Macchl, KOMMYecTBa BeLecTea, 06bema
MPOAYKTOB peakLmmn no Macce, KOJIMYECTBY BeLLEeCTBa, 00beMY UCXOAHbIX BELLECTB; HA HaXOXAeHue
Maccbl NMPOLYKTOB peakuun, ecnm M3BeCTHbl MacChl BCEX UCXOLHbIX BelecTB (3afayun Ha U30bITOK);
HaxoX/eHne Macchl UM 06beMa NPOAYKTOB peakuun no U3BeCTHOW mMacce UM 06bemMy MCXOAHOT0
BELLECTBa, COLEPXKaLlero npMmecu.
MoAroToBKa yyallMuncs AMAaKTUYECKOro MaTepyana; yvyacTune B LUKONbHON U FOPOACKOIN onnMnunagax;
COCTaB/NeHVe 3aaHNil N0 XUMUW 418 UHTENNEKTYanbHOro mapaoHa.
T e m a «[eHeTMYeCcKas CBA3b MeXAY OCHOBHbIMUW Knaccamu opraHU4yecKUX coefuHEeHUN.
MeHeTMYecKaa CBA3b OPraHNYecknX M HeopraHMYecknx BewecTs». OCHOBHbIE K/1acChbl OPraHNYecKmx
COeIVHEHWNA. XUMUYECKME CBOMNCTBA U OCHOBHbIE CNOCOObI MOMyYeHUS OPraHUYeCKNX BELLECTB.
OcCHOBHbIe crnocobbl Nepexosa 0O4HOMO Knacca K gpyromy. IyTu nepexofa OT OpraHMYeCcKmX BeLLeCTB K
HeopraHM4ecKuM.
MpakTMyeckKanyacTb: pelleHVe 3a4a4 Ha LenoyKN NpeBpaLLeHnii; sKCnepruMeHTanbHOe
OCYLLLEeCTB/IEHME OTAE/NbHbIX ()parMeHTOB LeNoYeK NPeBPALLEHWNIA; COCTAB/IEHME LieNoYeK npespaLleHuii u
06CyX/eHWe paLMoHa/bHbIX CMNOCO60B Nnepexoa 0T OAHOr0 Knacca BewecTs K Apyromy.
Tema«OKUCNUTENbHO-BOCCTAHOBUTENbHbIE peakunm». OCOBEHHOCTU OKUCUTENBHO-
BOCCTaHOBUTE/IbHbIX PeaKLMii C y4acTMemM OpraHMYeckux BelecTB. PaccTaHOBKa KO3((ULMEHTOB B HUX
MeToZaMu 3/1eKTPOHHOr0 6asiaHca 1 nonypeaxkunii.
MpakTMyeckKasnyacTb: pacCTaHOBKa KOI((ULMEHTOB B ypaBHEHMSAX peakLuii ¢ y4acTnem
OpraHMyecKmnx BeLLECTB; COCTaB/IeHME YPABHEHNIN OKUCINTENIbHO-BOCCTAHOBUTENIbHBIX PeakLui.
OdopmMnieHne anAaKTMUYecKoro Marepuana (KapToukm ¢ 3ajaHusiMum), COCTaB/ieHNe KPpoCCBOPLOB.
T e m a «kKauecTBeHHble peakuumn Ha OpraHnyYeckue BellecTsa». KauecTBeHHbIe peakLnm Ha ankaHbl,
HenpesenbHble YreBoL0pOAbl, O4HOATOMHbIE NPeAeNnbHble CNUPTbI, MHOrOATOMHbIE CIUPThI, ()eHObI,
anbaernibl, KapboHOBbIE KACNOTbl (0CO6EHHOCTb MypPaBbUHOW KUCNOTbI), 6ENKK, XUPbI, YIEBOAbI.
MpakKTMyecKasayacT b pelleHe IKCNepUMeHTa/IbHbIX 334a4 Ha onpeseneHne opraHnyecKnx
BELLECTB B pacTBOpe; MosiyyeHne Mbina B naboparopun. Pa3paboTka nporpaMmMbl 1 yyacTue B Beyepe
3aHMMaTEeNbHON XUMUN.
NTorosoe 3aHATHe. O606LLEHNE MaTepuana no peLleHnio 3aay ¢ y4acTmem OpraHnyecKnx BeLLecTs,
06CyxaeHve cO0pHMKa 3aa4 N0 OPraHNYeckKol XMMUKN U ero 3aliuTa.



YYEBHbI NNAH YETBEPTOIO NrOAA

Ne n/n  HasBaHue pasgena, Tembl KonnyecTtso 4yacos ®opmbl atTecTaunn/
KOHTpO/ISA
Bcero Teopusa [lpakTuka
1. BBogHoe 3aHATHeE. 2 2
2. T e M a «CTpoeHune aToma, 2 1 1 CemuHap «OT HaTpus
nepuoanyeckuin 3akoH A, L. [0 aproHa» (MHTepecHble
MeHpeneesa». (haKTbl 0 XMMUYECKUX
afemMeHTax).
3. T e M a «XUMUYECKaa KMHeTNKa U 5 2 3 BbinonHeHne
KaTanun3. Xnmmnyeckoe AKcnepuMeHTaIbHOWA
paBHOBeCKe». paboTsl
4. T e m a «PacTBopbI». 4 2 2 BbinonHeHne
3KCMNepUMeHTasIbHOM
paboTbl Mo
MPUroTOB/IEHUIO
pacTBoOpoOB
5. T e M a «[1pombILLINEHHOE 4 1 3 PeweHwne 3agay
noNlyyeHne BaXKHEMLLNX CoobLeHus
HeopraHN4ecKnX BELLECTB». yyalimxcs o
BaXKHEMLLMX
XUMUNYECKUX
NMpoun3BOACTBAX.
6. T e M a «MeTtannbli». 5 2 3 CocrtaBneHue n
7. T e M a «HemeTannbi». 4 1 3 pedakTupoBaHue
3afiay ana cbopHuKa.
8. 0606LeHMe. 8 2 6 CocTaBneHue anbboma
3afay
«033fa4eHHaa XMMmna».
0. IToroeoe 3aHsATHE 1 0 1 CMOTp 3HaHUi
Bcero: 35 1 24

COOEPXAHWE MPOMrPAMMBI HETBEPTOIO rOAA OBYUEHUA
BBogHoe 3aHATUE. VIHCTPYKTaX N0 TeXHMKe 6e3onacHoCTU. 3agadu 4-ro roga obydeHus. TemaTuka
3aHATUiA. MpodopreHTaums.
MpaKTMyecKasyacT b: BbIIB/IEHNE YPOBHS 3HAHWI N YMEHWIA NO PELLEHNIO 3ajad.
T em a «CTpoeHune aToma, NepuogmMyeckunini 3akoH [. . MeHaeneeBa». 3NeKTPOHHbIE U rpaduyeckme
(hopMynbl aTOMOB M MOHOB, HaxXOAALWMNXCA B B60/IbLUNX U MaSbIX Nepuojax.
MpakTMyecKanyacT b HaNUCaHWE 3/IEKTPOHHBIX N rpauyeckmx popmya aToMOB U UOHOB;
ceMuHap «OT HaTpua [0 aproHa» (MHTepecHble PakTbl 0 XUMUYECKUX 3/1eMEHTax).
T e M a«XnUMnyeckaa KMHeTUKa n Katanns. XuMnU4Yeckoe paBHOBeCKe». DHEPrusa aKTnaauuu.
MpaBuno BaHT-Ioa. Katannsatop. 3akoH AeicTBYHOLWMX Macc. CKOPOCTb XMMUYECKOW peakuuu.
KoHCTaHTa CKopoCcTu peakumu. CmeLleHne Xummyeckoro pasHosecus. MpuHumn fle LaTtense. KoHcTaHTa
paBHOBeCHs.
MpakKTMyecKaayacT b: peleHne 3a4a4 Ha onpejesieHne CKOPOCTH peakuuu; Ha onpeaeneHve
KOHCTaHTbl paBHOBECUSA; HA CMELLLeHNe XMMUYECKOro paBHOBECUS NPU U3MEHEHWW TeMNepaTypbl,
[aBNeHNSA, KOHLEHTPpaLWii BELLeCTB, AeNCTBUM KaTanm3aTopa; BbINOIHEHWE 3KCNepPUMEHTaIbHO paboThl,
[0Ka3blBaloLLel, YTO BAUAHME Pa3IMyHbIX YCNOBUIA CNOCOBHO M3MEHSATL TEYEHME XMMUYECKON peakLmun.
T e M a «PacTBOpbI». [OBTOPeHME: BUAbI KOHLEHTPaL Wi (MPOLEHTHas U MONsSipHas); nepexos OT O4HOro
BUAa KOHUeHTpaumu K gpyromy. CmeLLmBaHue pacTBopoB. Metoz KpecTa. [MpnuMeHeHWe pacTBOPOB B
6bITy. MpUMeHeHMe pacyeToB KOHLEHTpaLMiA paCTBOPOB B XXM3HW.



MpakTMyeckKadayacTb: pelleHmne 3aa4 Ha CMeLUMBAHME PacTBOPOB; Nepexos OT O4HOro Buaa
KOHLEHTpaL M K pYroMy; BbIMOSIHEHME 3KCMEPUMEHTA/IbHOW paboThbl MO NPUrOTOB/IEHWNIO Paccona,
cvpona u apyrux pacTBopoB OMNpefAeneHHOW KOHLEHTpaLmmn A1 UCNONb30BaHUS Ha YPOKax XUMUMN.

T em a«lpoMbILINEHHOE NOyUYeHNE BaXXHEWLWNX HEOPraHNYecKnx BewecTs». CMHTE3 aMMuaka.
MpOn3BOACTBO CEPHON KUCMOTbl KOHTaKTHbLIM COCO60M.

MpakTMyecKaayacT b: peleHne 3a4a4 Ha TUMUYHbIE TEXHOIOTMYECKME MPUEMbI NMPOMBILLIEHHOTO
noNlyyeHnUst aMMuaka 1 cepHol KucnoTbl. COOBLLEHNA YUaLLMXCHA O BXKHENLLNX XUMUYECKUX
Nnpon3BOACTBaX.

T e m a «MeTannbl». Metannsi I, 1l, 11l rpynn rnaeBHbix nogrpynn. MeTannbl No6o4YHbIX nogrpynmn. Vx
(hmsnyeckme n XMMnYeckne CBOMCTBA, CNOCO6LI NONYYEHUS, NPUMEHEHME.
MpakTMyeckKanayacTb: pelleHVe 3aaY; BbINOHEHWE IKCMEPUMEHTa/IbHOM paboTbl HA OCHOBHbIE
cBoiicTBa MeTannoB. CocTaBfeHUe 1 peakTpoBaHme 3a4ad Ans CO0pHUKa.

T e M a «HemeTannbl». Hemetanns! 1V, V, VI, VII rpynn rnasHbix nogrpynn. VX gusmnyeckue un
XVMUWYECKME CBOWCTBA, CMOCOObLI NONyYeHus, npuMeHeHne. OCHOBHbIE COEANHEHNS.
MpakTuMyeckKanayacTb: pelleHVe 3aaY; BbINOHEHWE SKCNEPUMEHTa/IbHOM paboTbl HA OCHOBHbIE
cBOICTBa HemeTannoB. CocTaBieHne 1 pefakTMpoBaHue 3a4ad 418 CO0pHUKa.

0O606uLeHNe. O606LLEeHNe U 3aKPENIeHNe N3YYEHHOro MaTepmana. KoMbMHMpoBaHHbIe 3aga4u no
HeopraHNM4YeckKoi 1N opraHnyeckor xumun. TecToBble 3agaHns. Mogrotoska K EM3.
MpakTmMyeckKanayacTb: pelleHVe KOMOMHUPOBaHHbIX 3afay N0 OPraHNYecKom N HeopraHNMYecKon
XMMUW; BbIMOJSIHEHWE TECTOBbIX 3aflaHWii; paboTa Ha KOMMbOTEPax N0 BbIMNOHEHUIO TECTOBbIX 3aJaHWiA;
nogrotoBka K EI3; coctaeneHne anbb6oma 3afay «O3afgaveHHas Xumums». CocTaBneHne
3KCNepUMeHTasIbHbIX 3afa4, UX BbINOHEHME U 3almTa. CMOTP 3HaHWIA.

NTorosoe 3aHATME. O6CYXAeHMe pe3ynbTaTOB 3aHATUIA NO NporpamMme 3a NPOLUEALINIA Tof 1 3a BCe
yeTbIpe roja.

4. MNAHWUPYEMBbBIE PE3Y/NIbTATHI

Mo OKOHYaHWUW BCero Kypca LUKONbHUKN 6yAyT YMETb NPUMEHATL TEOPETUYECKME 3HAHUSA MPU PeLLEHUN
3afjay; peluatb 3a7a4n OCHOBHbIMU CNocobaMmn U MeTofamMu; COCTaBNATb KOMOUHUPOBAHHbIE 334a4m ¢
y4acTMeM OpraHMyeckmux U HeOpraHNMYeCKMX BELLECTB; BbINOMHATL Pa3/inyHble BUAbI 3KCNEPUMEHTANIbHbIX
3afia4; HaXoA4MTb paLMOHaNnbHbINA CNOCO6 peLleHNs onpeaeneHHOW 3a4aqm U rpaMoTHO ee 0(hOPMAISATb, a
TaKXe paboTaTb C TECTOBbIMM 3ajaHUAMUN MO KHUTaM U C UCMOJIb30BaHMEM UH(OPMALNOHHbBIX
TEXHOMOMWA.

Oxwnpaemble pe3ynbTathbl. [ocne NpoxoxaeHWs nporpammsl 1-ro roga obyyeHus obyuvarouine oyayT:

* M0 T eM e «PacTBOopbI»:

1) uMeTb NpeacTasneHne 0 pacTBOPE U ero COCTaBHbIX YacTAaX;

2) 3HaTb OCHOBHbIE BUAbI KOHLEHTpaLuiAi pacTBOPOB (NPOLEHTHAA 1 MOASpHas); cnocobbl nepexoja oT
OAHOro BUAA KOHLEHTpaLWi K Apyromy; OCHOBHbIe OTPac/y NPOM3BOACTBA, A€ NPUMEHAIOTCA pacyeTbl Ha
pacTBopbI;

3)yMeTb NPOU3BOAUTL pacyeTbl HA ONpeaenieHe NPOLEHTHOW M MONSAPHOI KOHLEHTpaLuiA pacTBopa;
NepeBoAUTb MOMSAAPHYHO KOHLEHTPALUMIO B MPOLEHTHYIO 1 HA060POT;

*NM0 T eM e «OCHOBHbIE NOHATMSA N 3aKOHbI XUMUMN»:

1) 3HaTb OCHOBHbIe 3aKOHbI MU MOHATUSA XMMUM (aTOM, MOMEKY/a, OTHOCUTE/IbHAs aTOMHas macca,
OTHOCWTE/IbHaA MONeKyNnsipHaa macca, KONM4YecTBO BeLLeCcTBa, MaccoBas [0/ XMMUYECKOrO 3/IEMEHTA B
BeLLEeCTBe, HOPMa/bHble YCNOBUSA); 3aKOH NOCTOAHCTBA COCTaBa BeLecTsa, 3aKoH ABOraspo, 41co
ABoragpo;

2)yMeTb NPOU3BOAUTL pacyeTbl C UCNO/b30BAHNEM OCHOBHbIX 3aKOHOB 1 MOHATWIA;

* M0 T eM e «["a3006pasHble BeLleCTBax:

1) uMeTb npeacTasneHne 06 0CO6EHHOCTAX CTPOEHUSA ra3o00pa3HbIX BELLECTB;

2)yMeTb NPOU3BOAMTL pacyeTbl Ha onpesesieHne OTHOCUMTENbHON NAIOTHOCTM ra3006pasHOro BELLECTBa,
BbIUMC/IEHNE Yepe3 Hee OTHOCUTE/IbHOW MOMIEKYNIAPHOI Macchl ra3006pa3HOro BeLLeCTBa; BbIYMCATb
Maccy razoo6pasHoro BeLLecTsa no ero 06bLemy 1 06bLeM Mo U3BECTHOWN Macce Mpy HOPMasibHbIX YCOBUAX



C MUCMNONb30BaHNEM MOMIAPHOI0 06bEMA ra3oB; ONpeAensATb MONeKyNApHble (DOPMY bl BELLECTB MO
MacCOBbIM A0NSIM XMMNYECKNX 3/1IEMEHTOB M OTHOCUTENbHOM MNOTHOCTM Fa30B.

Kpome BblLLenepeyncieHHoro obyyarowme nosyyarb BO3MOXHOCTb HayUYUTbCA COCTaBNATL 3a4a4n No
AAaHHbIM TeMam, YTO CNOCO6CTBYET NOBbILUEHNIO YPOBHA OTBETCTBEHHOCTU YUYEeHMKa, CaMOOLEHKN U
cTaTyca pebeHKa 3a CH4eT COPEBHOBATE/IbHOI0 aheKTa.

Oxunpaemble pesynbTaTbl. [1ocie NPOXoXAeHNA NporpamMmmel 2-ro roga obyyeHuns obyyatouime oyayT:
* N0 T eM e «PelleHne 3a4a4 N0 XMMUYECKUM YPaBHEHNAM»:

1) »MeTb NpefCcTaBneHne 0 XMMUYECKUX peakumsax, X Buaax;

2) 3HaTb OCHOBHble NPUHLWMbI PeLleHns 3a4a4 No XMMUYECKUM YPaBHEHUAM; METOANKY peLleHuns 3ajad
Nno XMMUYECKNUM YpaBHEHUAM, CNIY O4HO N3 pearvpyowmx BeLecTs 4aHO B U30bITKe; Ha BbIXOA
npoAyKTa, NpUmecu, pacTeopbl;

3)ymeTb UCNONb30BaTb 3HAHUSA 1-ro roga oby4veHus; Aenatb BbIYUCAEHUSA N0 XUMUYECKUM YPaBHEHNAM
Ha HaxoXeHue Macchbl (KO/iMyecTBa BeLLecTBa) NPOLYKTOB peakLmm no mMacce (KONMYeCTBY BELLECTBA)
BCTyMaroLWMX B peakLMio BELECTB M HA0O0POT; pellaTb 3a4a4m No XMMNUYECKUM YpaBHEHNAM, B KOTOPbIX
Yy4acTBYHT ra3o06pasHble BELLECTBa, MCMO/b3ys 3aKOH 06bEMHbIX OTHOLLUEHWIA ra3oB; NPOU3BOANTb
pacyeTbl MO TEPMOXUMUYECKMM YPaBHEHWUAM; NPOU3BOAUTL pacyeTbl M0 XMMUYECKUM YPaBHEHUAM (ec/un
OZHO W13 BeLeCTB AiaHO B U36bITKE, Ha BbIXOA NPOAYKTA, MPUMECH, pacTBOPbI) 1 COCTaBNATL 3a4auMm,
MCMOMb3y$s 3HAHMS O CBOMCTBAX HEOPraHNMYeCKNX BELLECTB;

*N0 T eM e «OKUCAUTENbHO-BOCCTaHOBU T E/IbHbIE peaKLum»:

1) 3HaTb 00 OKUC/IUTENbHO-BOCCTAHOBUTE/NbHBIX PeaKUMsAX; O MOHATUN OKUCIUTENIb U BOCCTAHOBUTEb,
MOHATUAX OKMUCNIUTENbHbIA N BOCCTAHOBUTE/NbHbIV MPOLECC;

2)yMeTb OnpefenaTb CTENEeHN OKMUCNEHNA XMMUYECKNX 3N1EMEHTOB; paccTaBNATb KOI(WMULNEHTbI B
XUMUYECKMX peakumsax ¢ yyacTMemM HeopraHMYecKnx BeLLecTB MeTo4amMm 3/IEKTPOHHOIo 6anaHca u
nonypeakuuii;

* M0 T eM e «["eHeTuYecKas CBA3b MeXKy OCHOBHbIMU Kaccamn HeOPraHNYeCKUX COeANHEHNI»

1) 3HaTb XMMMUYECKME CBONCTBA 1 CMOCOObLI NOTYYEHUSI OCHOBHbIX K/1aCCOB HEOPFaHWYECKNX COEANHEHNIA;
2)yMeTb 3anucbiBaTb peakuumn «LEenoYyKy NpeBpaLLeHniny», ¢ y4acTMeM HEOPraHMYeCKMX BELLECTB; pellaTb
1 COCTaBNSATH 3afa4M Ha «LEeNOYKM NPeBpaLLEHN»; BbIAENSATb FMaBHOE M aHaNM3NpPOBaTb X0[ PeLleHns
«LeMoYKN NpeBpaLLeHunin».

* M0 T eM e «KayecTBeHHble peakLnmn Ha HeopraHWYeckune BeLlecTBax:

1) UMeTb NpefcTaBneHne 0 KAYeCTBEHHbIX peakumax 1 UX NPUMEHEHWNN;,

2) 3HaTb ¥ cobnobatb npasuia TeXHUKKM 6e30MacHoOCT Npu paboTe ¢ XMMUYECKMMM BeLLecTBamMm 1
060pya0BaHMEM; peareHTbl U METOAMNKY NPOBEAEHNSA KaYeCTBEHHbIX peaKLnii Ha OCHOBHbIE KaTUOHbI U
aHNOHbI HEOPraHNYeCKMX BELLECTB;

3)ymMeTb NpoAesbiBaTb Ka4eCTBEHHbIE peakLmn; NPUMEHATb NOJTyYeHHbIe 3HaHWUA NPU PeLLeHnN 1
COCTaB/IEHMM 3a[ja4 Ha ONnpejesneHne BELLECTB B pacTBOpE.

Kpome BbILLENEPEUNCNEHHONO WKONbHUKN yyaTca 06/1aaaTb BOMEW 1 HACTOMUYNBOCTLIO B AOCTMXKEHUN
MOCTaB/IEHHOW LieNn, CTaHOBATCA CNOCOOHbI BECTU MCCeA0BaTeNbCKY0 paboTy No onpeaeneHnto
XUMUYECKMX BELLECTB.

OXxunpaemble pesynbTaTbl. [locie NpoxoXaeHWsa nporpammel 3-ro roga obyyeHuns obyyatouime oyayTt

* M0 T eM e «Haxo>KaeHne MoneKkynsipHoii (hoOpMy/ibl OPraHMYeckoro BeLlecTBax:

1) 3HaTb 06 0CO6EHHOCTAX CTPOEHMSI OPraHNYeCKMX BELLECTB, MX MHOroobpasunn 1 CBOMCTBAX;
2)YyMeTb HaxOo4WUTb MOMEKYNAPHYIO (hOPMY/Ty OPraHMyecKoro BeLlecTsa no MaccoBbIM LO/ISAM BXOAALLNX
B HEro XMMMYECKMNX 3/1eMeHTOB, MO mMacce (06beMy, KONMMYECTBY BellecTBa) NPOAYKTOB CropaHus v
OTHOCWTE/NbHOM NAOTHOCTK €ro NapoB No KakoMy-mbo Apyromy rasy;

* M0 T e M e «PelleHune 3a4a4 N0 XMMUYECKNM YpaBHEHNUAM Cy4yacTUEM OpraHNYecKnX BeLecTB»:

1) 3HaTb 0CO6EHHOCTU XMMUYECKUX MPOLLECCOB C y4aCTUeM OpraHMYecKnX BeLLecTs;

2)yMeTb NPOM3BOAUTbL pacyeTbl MO XMMUYECKOMY YPaBHEHMWIO; COCTaBATb 3aaym C y4acTUeM
OpraHnMyecKmnx BeLLEeCTB Ha HaxOoXeHue Macchbl, 06beMa, KONMYECTBA BeLLleCTBa MPOAYKTa peakummn um
MCXOLHOrO BELLEeCcTBa, Ha MPUMECH, BbIXOL MPOAYKTA, U3ObITOK OAHOI0 U3 UCXOLHBIX BELLECTB;

*M0 T eM e «["eHeTUnYecKas CBA3b MeXK/y OCHOBHbIMMW KNnaccamu OpraHuyecKnx CoeMHeHUN.
"eHeTMYecKas CBA3b OPraHNYecKnx 1 HeopraHNYecknx BeLwecTB»:



1) 3HaTb XMMUYECKME CBOICTBA U CMOCOOLI MOMYyYEHNUS OpPraHUYeCKnX BeLLecTB;

2)yMeTb pewlaTtb U COCTaBNATb LENOYKN NPeBpaLLEHMNIA C yHacTMeM OpraHNYecknX BELLECTB; peLuaThb
pasnvyHble BUAbI 3a4a4 No Lenoykam npespaLLeHunii ¢ UCNoib30BaHNEM OpraHUYeCcKMX BeLLECTB; YMETb
peLlaTh 1 COCTaBNAThL 3a4ayun MNo Lenoykam npesBpaLLeHnii, KOTopble YKa3biBalOT Ha B3aMMOCBA3b
HeopraHM4ecKmnx BeLLEeCcTB C OpraHnyeckumu,

*NMo T eM e «OKUCNNTENbHO-BOCCTaHOBUTE/bHbIE peakLumn»:

YMeTb paccTaBfisfiTb KO3IPPULMEHTbI B YPaBHEHUAX OKUCINTENIbHO-BOCCTAHOBUTE/IbHBIX PeaKLUii C
y4yacTveM OpraHM4ecKmX BeLecTB METOAOM 3/1eKTPOHHOIo 6anaHca U MeTOAO0M Nosypeakuuid; coCcTaBNATb
YPaBHEHWSA OKUCIUTE/IbHO-BOCCTAHOBUTE/IbHbIX PeakLmii;

*M0 T e M e «KayecTBeHHble peaKLunn Ha OpraHnyeckme BellecTBax»:

1) 3HaTb TeXHUKY 6e30MacHOCTM Npu paboTe ¢ OpraHNyYeCKUMN BELLECTBAMU; peareHTbl U MeToAbl
NPOBeAEHMNS Ka4eCTBEHHbIX PeakLMil Ha pa3/iMyHble OpraHMYeCcKre BeLLeCTBa,;

2)yMeTb NpOAenbiBaTb KAYeCTBEHHbIE peakLUun; NPUMEHATL NOMYYEHHbIE 3HAHUSA NPU PELLEHNN 1
COCTaB/IEHMM 3KCNEPMMEHTA/IbHBIX 3a/ay Ha OnpefeneHne opraHUYecknxX BeLLECTB B pacTBope; paboTaTh C
XUMWYECKMMU BeLLECTBAMU U XUMUYECKUM 060PYA0BaHUNEM.

Kpome BbILLENepeynCcIeHHOro WKONbHUKK yyaTca YUNTLCA, Y HUX pacLLUUpAETCA KPyro3op, MnoBbILLaeTCcs
YPOBEHb MHTEN/EKTa.

Oxwnpaemble pe3ynbTathbl. [ocne NpoxoXxaeHWs nporpammsl 4-ro rofa obyyeHus obyuvatrouine oyayT:
*N0 T eM e «CTpoeHne aToMa, NepuoSmnyeckunii 3akoH . V. MeHgeneesax»:

1) 3HaTb CTPOEHME aToMa,;

2)YMeTb, UCMNOMb3Ys MNEPUOLNYECKYIO CUCTEMY 3/IEMEHTOB, M306paXKaTb 3NEKTPOHHbIE N rpauyeckue
(hopMynbl aTOMOB Y MOHOB 3/1EMEHTOB;

*M0 T eM e «XMMUNYecKas KMHeTUKa N KaTanns. XuMuyeckoe paBHOBECHE»:

1) 3HaTb OCHOBHbIE NPUHLMMbI MPOTEKAHNA XUMUYECKUX peakLuii;

2)yMeTb NPOU3BOAMTL pacyeTbl 1 COCTaBNATb 3a4a4n Ha OnpefeieHne CKOPOCTU XMMUYECKON peakumu,
KOHCTaHTbl PaBHOBECUS; NPOrHO3MPOBaTh TEYEHE XUMUYECKMUX PeakLnii Mpy U3MEHEHUW TeMnepaTypbl,
[aBNeHNsA, KOHLEHTPpaLWii BELLeCTB, AeNCTBUM KaTanim3aTopa; NPoBOAUTL XUMUYECKNE IKCNIEPUMEHTSI;
*M0 T eM e «PacTBopbI»:

yMeTb NPOU3BOAUTL pacyeTbl Ha OMpefeNieHne KOHLEeHTpauMii Npu cMeLnBaHU pacTBOPOB; C NMOMOLLbHO
pas/INYHbIX PacyeToB NepexoiuTb OT OAHOI0 BMAA KOHLUEHTpaLUuid K Apyromy; rotoBUTb pacTBopbl
3a[lJaHHOW KOHLEHTpaLuu;

*N0 T eM e «[1pOMbILLNEHHOE NONyYeHNe BaXKHENLINX HEOPraHNYeCKNX BELLECTB»:

1) 3HaTb NPOMbILLIEHHbIE COCOObLI NONYYEHUS aMMUaKa, CEPHOW KUCMOTbI; 0 BXXHEWLLIUX XUMUYECKUX
3aBojax B Poccuu; 0 BAMAHUN XMMNYECKMUX NPOU3BOACTB Ha 3KONOTMYecKyo 06CTaHOBKY MECTHOCTY;
2)yMeTb peLlatb 1 COCTaBNATb 334a4m MO TUMUYHLIM TEXHOIOMMYECKUM NpYeMamM MPOMbILLIEHHOTO
noslyYyeHnst aMMuaka 1 CepHON KUCNOTbI,

0T eM e «MeTannbl»:

1) 3HaTb OCHOBHbIE CBOMCTBA 1 CNOCO6LI NONYYEHUS METas/0B;

2)yMeTb NPUMEHATb MOMTyYeHHbIE 3HAHUA NPU peLleHn 3a4a4 Ha OCHOBHbIE CBOMCTBA M CNOCO6bI
Nnony4YeHns MeTaN/oB; NPOBOAUTL XMMUYECKMNE 3KCNEPUMEHTbI; COCTaBNATL YPaBHEHUSA 3/1EKTPOIN3A U
peLlaTb N0 HeMY pasINYHbIE TUMbI 3a4aY;

*TI0 T eM e «<HeMeTanbl»:

1) 3HaTb OCHOBHble CBOMCTBA HEMETA/I/IOB, UX PACMOIOXeHWEe B MEPUOSNYECKON TabnLe; OCHOBHbIE
Cnoco6bl NonyyYeHUs HEMeTaNsoB;

2)YyMeTb NPUMEHATb MOJTYYEHHbIE 3HAHUSA MPU PELLEHNIN Pa3/IMYHbIX TUNOB 3aay; NPOBOANTL
XUMUYECKME IKCMEPUMEHTDI; OCYLLECTBNATL N COCTaBNATL FeHETUYECKME LENOYKHY, YKasbiBaloLwme Ha
B3aMMOCBA3b HEMETa/I0B U METa/oB.

PA3EN 2. KOMIMJIEKC OPTAHU3ALUVMOHHO-MEAATOIMYECKUX YCNOBUN

2.1. KANEHAAPHbBIN YUYEBHbIV TPADUK
KaneHaapHbIin y4ebHbI rpaduK cOCTaBNAETCA Ha KaXKAblil Y4eOHbIA rof ANns KOHKPETHOW rpynnbl



0byuyaroLmxcs.
KANEHAAPHBIN YUYEBHbBIN FTFPA®UK MEPBOIO FOAA OBYUYEHWSA (8 knacc)

Nen/n  [Oata Tema 3aHATUA KonnyecTtso 4acoB
Bcero Teopus MpakTuka
1. BBopgHoe 3aHATHE. Tb 1 1

PacTtBopbl (9 yacoBs: 34 Teopua; 64 N paKTUKA)

2. BbluncneHme mMaccoBoi 40N pacTBOPEHHOIO 2 1 1
BeLLLeCTBa M MacChl BELLECTBA B pacTBOpE.

3 PacueTbl, CBA3aHHbIE C MO/ISAPHOW 3 1 2
KOHLIeHTpauuen

4. Mepexop OT 0AHOIO BMAA KOHLEHTpaUUn K 4 1 3
Apyromy

OCHOBHbIe MOHATUA U 3aKOHbI XUMuK (16 yacos: 34 Teopuma; 134 npakTuKa

5. PacuyeT OTHOCUTENbHOW MOAPHOW Macchbl 2 1 1
COefIMHEHMNA

6. BbluncneHme oTHOCUTENLHOW MacChl 3/IEMEHTOB 1 1
B BelllecTBe

7. OnpeaeneHne MaccoBOW 40N XMMMUYECKOTO 1 1
3/1eMeHTa B BeLLecTBe

8. PacueT mMacchl 3/ieMeHTa No U3BECTHOW Macce 1 1
BeLLeCTBa, CoAepXKallero AaHHbIW 3N1eMeHT

9. BbluncreHne macchl BellecTsa no mMacce 1 1
3/1eMeHTa B Hem

10. VHavBuayanbHble KOHCYIbTalmm 1 1

11. BbluncneHne KonmM4yecTsa BeLLecTsa Mo ero 1 1
macce

12. PacueT maccbl N0 N3BECTHOMY KONYeCcTBY 1 1
BelLecTBa

13. VHAanBMayanbHble KOHCYbTauum 1 1

14. PacueT npocTeiilein (hopmMy/ibl BeLLeCTBa No 2 1 1
MacCOBbIM A0N1M 3/1eMEHTOB B COeANHEHUN

15. VHanBMayanbHble KOHCYNbTauum 1 1

16. PacuyeT yncna vyactuy (Monekyn, aToMoB) Mo ero 2 1 1

macce, Nno KOMM4ecTBY BeLlecTsBa Unun no
06bemy. Ymcno Asoragpo

17. MHamBMAYyanbHble KOHCYNbTaunm 1 1

Ma3006pa3Hble BellecTBa (8 4aCOB: 24 Teopus; 64 NPaKTNKa)

18. TB. OnpegeneHne 0THOCUTENIbHON NIOTHOCTYU 2 1 1
rasa



19.

20.

21.

22.

23.

24.

BbluncneHne 0THOCUTENLHOW MOJ'IeKy]'IFIpHOVI
MacChbl N0 ero OTHOCUTENIbHOW NIOTHOCTK

OnpepaeneHne maccbl ra3006pa3HOro BeLLecTBa
Mo ero 06beMy Mpy HOPMasibHbIX YCOBUSIX.
MonsipHbIiA 06bEM rasoB

BbluncneHne o6bvema ra3006pa3Horo BeLLEeCTBa
no ero Mmacce, no KoJinyecTBey BeLLleCTBa

OnpegeneHune opmynbl BELLECTBA MO MAaCCOBbLIM
LONSIM 3/1EMEHTOB 1 OTHOCUTE/bHO NIOTHOCTU
rasa

NHAnBMAYanbHble KOHCYNbTaL MK

MToroBoe 3aHATUE

Toro: 35 yacoB

KANEHAAPHbIV/ YUYEBHbIV TPA®UK BTOPOIO NOAA OBYUYEHWSA (9 knacc)

Nen/n

10.

11.

Jara

Tema 3aHATUSA

BBofHoe 3aHATUe. TH

BbluncneHme macchl (KONMYecTBa BeLLECTBA)
obpasyrowmxca BewecTs nNo Macce (KOMYECTBY
BeLL,eCcTBa) BCTYMMBLUMX B PeaKkLUi0 BELLECTB
BbluncneHme o6beMa rasoB no M3BECTHOW macce
(KonnuecTBy BeLLecTBa) OAHOI0 M3 BCTYMMBLLMNX
B peakuuio MAN NONYUUBLLMXCS B pe3y/bTaTe ee
BELLLeCTB

NHAMBMAYanbHble KOHCYNbTaLMK

PacyeT 06bEMHbIX OTHOLLIEHWIA ra30B Nno
XUMNYECKNM YPaBHEHNAM

PacueThbl no TEPMOXUMNYECKUM YpaBHEHUAM

PacuyeTbl MO XMMNYECKUM YpPaBHEHUSAM, €CNn
OfHO V3 pearvpyoLmnx BewecTs AaHo B
N30bITKE

NHanBuayanbHble KOHCYNbTaLmm

OnpeaeneHne mMaccoBo UM 06BbEMHON 40K
BbIX04a NPOAYKTa OT TEOPETUYECKM
BO3MOXHOIO

NHanBuayanbHble KOHCYNbTaLmm

BbluncneHme macchbl Uy 06bema NpoayKTa
peakLuumn no U3BeCTHOM Macce Unn o6vLemy

Bcero
1

2

KonnyectBo yacoB

Teopusa
1

1

MpakTnKa

PelwleHne 3afay No XMMUYECKUM ypaBHeHUAM (20 yacoB: 64 Teopua; 144 npakTuka)

1



MCXO/HOTO BeLLLeCTBa, COAePXKaLlero npumecH

12. HaxoxaeHne maccbl (KonnuyecTsa, 06beMa) 2 1 1
NPOAYKTa peakuumn no UCXOAHOMY BeLLECTBY,
HaxofsLlemMycs B pacTBope

13. WHauBnayanbHble KOHCY/IbTauunm 1 1

OKuMcNMTeNbHO-BOCCTaHOBUTENbHbIE peakuumn (5 4acoB: 24 Teopus; 34 NpakTMKa)
14. OKMCNNTENbHO-BOCCTAHOBUTENbHbIE peakLui. 2 1 1
PaccTaHOBKa KO3(h(hMLUMEHTOB METOA0M
3N1eKTPOHHOro 6anaHca

15. OKNCNNTENbHO-BOCCTAHOBUTE/IbHbIE PeaKLnN. 2 1 1
PaccTaHoBKa KO3(pPULNEHTOB METOAOM
nonypeakunii

16. VHauBnayanbHble KOHCY/bTauum 1 1

MeHeTMYecKas CBA3b MeXAY OCHOBHbIMM K/acCaMy HEOPraHWYeCKMUX COeANHEHWIA
(3uaca: 1y Teopus; 24 NpakTMKa)

17. HaxoxgeHne maccbl (KOnmMyecTBa BeLLeCTBa, 3 1 2
06bemMa) No LenoyKe npeBpaLleHnii

KauyecTBeHHble peakLuy Ha HeopraHuyeckune Bewectsa (5 4acoB: 24 Teopus; 34 NpakTHKa)

18. PelleHve 3a4a4 Ha Ka4eCTBEHHOe OnpefeneHne 5 2 3
KaTMOHOB 1 aHWOHOB HEOPraHNYeCcKMX BELLLeCTB
19. MTorosoe 3aHATHE 1 1

NToro: 35 yacoB

KANEHAAPHbBIN YYEBHbIN TPA®UK TPETBEIO FOAA OBYYEHWSA (10 knacc)

Nen/n [Jata Tema 3aHATUA KonnyecTtso yacos
Bcero Teopua [MpakTuka
1. BeogHoe 3aHATME. Th 1 1

HaxoxaeHne MoneKynapHoi hopmMybl opraHmyeckoro sewectsa (5 4yacoB: 24 Teopus; 34
npakTuka)

2. HaxoxzeHne MONeKynsapHoi popmMy bl 2 1 1
BeLLlecTBa No MacCoBbIM A0N15M BXOAALLUX B
Hero XMMMUYeCKnx 3NeMeHToB

3. HaxoxzeHne MONeKynspHoin gopmMy bl 2 1 1
razoobpasHoro BeLlecTsa no macce (06bemy,
KONNYECTBY BeLlecTBa) NPOLYKTOB CropaHus u
NMIOTHOCTY ero napos Mo Kakomy-1vM60 gpyromy
rasy

4. VHanBnayanbHasa KOHCynbTaumsa 1 1

PelleHune 3afay Mo XMMNUYECKUM YPABHEHUAM CYy4YacTUEM OPraHMYecKnx BELLEeCTB
(8 yacoB: 34 Teopusd; 54 NpakTUKa)
5. HaxoxaeHne maccbl (06bema) npofykTa 3 1 2
peakuumn no macce (06beMy) MCXOQHOTO



OpraHNYecKoro BeLLLeCcTBa, COAepKaLlero
npumecy (Ha NpMMepe ankaHoB, alKeHOB,
anKkafneHoB, asIKMHOB)
6. PelleHune 3a4a4 Ha BbIX0 NPOAYKTa 2 1 1

7. PelueHve 3aaa4 Ha U36bITOK OLHOM0 U3 BELLECTB 3 1 2

FeHeTMYecKas CBA3b MeXJY OCHOBHbIMMW K/lacCaMy OpraHWYecKux CoefVHEHWNIA.
eHeTMyecKas CBA3b OpPraHMYecKNX U HeopraHuyecknx sewects (10vacos: 34 Teopus; 74
NpakTnkKa)

8. OcyLecTBfIEHME LEeNOYKY NpeBpaLLeHuii, 3 1 2
peLLeHne Mo Hein aKCnepuMeHTaIbHbIX
3afay (Ha npumepe yrnesoopoLoB)

0. OcyLecTBEHNE LEMOYKN MPEBPALLEHNIA, 3 1 2
peLLeHne Mo Hein akcnepuMeHTasIbHbIX
3afa4 (Ha npumepe KUCOPOLCOLePKaLLnX
OpraHnyecKmnx BeLLecTB)

10. OcyLecTBEHNE LLENOYKN NPeBPaLLeHNI, 1 1
CBA3bIBAIOLLIEN OpraHMYecKme N HeopraHuyeckme
BellecTBa. PelleHne no Hel
3KCMeprMeHTa/IbHbIX 3a4au

11. OcyLecTBMIeHME LEeNoYKy NpeBpaLLeHuii, 2 1 1
peLLeHne Mo Hein akcnepuMeHTaIbHbIX
3afay (Ha npumepe a3oTCofepXalLuX BeLLecTB)

12. VHanBuayanbHaa KOHcynbTaLmsa 1 1

OKUCNUTENbHO-BOCCTAHOBUTE/bHbIE peakumnuy (3uaca: 14 Teopus; 24 NpPakTNKa)
13. PaccTaHOBKa KO3 (MLMEHTOB B OKUCINTENIbHO- 3 1 2
BOCCTAHOBUTE/IbHbIX peakumnax ¢ yyactnem
OpraHMYecKnx BeLLecTB MeToA4aMn
3/IEKTPOHHOr0 6anaHca 1 nonypeaxuuii
KauyecTBeHHble peakL MM Ha OpraHMyecKne BelecTsa (74acoB: 24 Teopus; 54 npakTuka)
14. OnpepeneHne opraHNYecKUx BELLECTB C 4 2 2
MOMOLLbI0 KaYeCTBEHHbIX peakuuii (ankaHbl,
HenpegenbHble Yrnesofopobl, 04HOATOMHbIE
npegenbHble CnMpThl, MHOrOaTOMHbIE CNUPTHI,
(PeHosbl, anbiernapl, KapboHOBbIE KUCOThI
(0cO06EHHOCTb MypaBbWHOW KUCMOTbI), Genku,
XUpbl, YrNeBojbl)

15. PelleHne akcnepMMeHTanbHbIX 33434 Mo 2 2
OpraHNYecKom XMmmm

16. VHanBnayanbHasa KOHCynbTauumsa 1 1

17. NTorosoe 3aHATUE 1 1

MToro: 35 yacoB
JKCnepuMeHTa/bHble 3aa4yM BbIMOMHAKOTCA B 3aBMCUMOCTU OT COAEp>KaHNs PeakTUBOB B na6opaTop|/||/|

KAI'IEH,EI,APHbII7I YUYEBHbIA TPA®UK YETBEPTOIO NMOAA OBYYEHUA
(11 knacc)



Nen/n [Jata TeMma 3aHATUA KonnyecTtBo yacos
Bcero Teopusa MpakTnKa
1. BBofHoe 3aHATUe. TH 2 2

CTpoeHune aToma, nepuognyecknin 3akoH . 1. MeHpgeneeBa (2 yaca: 14 Teopus; 14 npakTuka)
2. HanwvcaHue 3neKTPOHHbIX U rpamyecKmnx 2 1 1
(hopMyn aTOMOB 1 NOHOB 3/1EMEHTOB

Xumuueckas KMHeTHKa 1 KaTanns. XuMmnyeckoe paBHoBecue (5 4acoB: 2 4 Teopus; 3 4 NpakTUKa)

3. PacueTbl CKOpOCTK peakuuu no n3MeHeHNAM 2 1 1
KOHLeHTpaL M1 BeLeCTB, AaBNeHus,
Temnepartypbl
4. OnpepeneHne KOHCTaHTbLl paBHOBECUA 1 1
5. PelueHune 3aay Ha cCMeLleHne XMMNYEeCcKoro 2 1 1

paBHOBECUSA NPU U3MEHEHMUN TeMMepaTypsbl,
[aBNeHns, KOHLEeHTpaLmWin BeLwecTs, AeACTBUN
KaTasimsaTtopa. BbinonHeHune
3KCNepUMeHTaIbHON paboTbl

PacTBopbl (4 yaca: 24 Teopus; 24 NpakTUKa)

6. 3afaumn Ha cMeLLMBaHVe pacTBOPOB 2 1 1
7. Mepexof OT OAHOr0 BUAA KOHLEHTpauuii K 2 1 1
Apyromy. BbinosHeHMe 3KCnepuMeHTabHOM
paboThbl
MpOoMbILIEHHOE NONYYeHNE BAXKHENLLNX HEOPraHNYeCcKnx BelwecTs (4 yvaca: 14 Teopus; 3u
NpakTnkKa)
8. PelleHve 3aa4 Ha TUMUYHbIE TEXHOMOTMYECKME 4 1 3

NPVEMbI MPOMbILLIEHHOTO MOMYYEHUS BELLECTB
(Ha npuMepe cnHTE3a aMMUaKa, MeTaHoNa,
NPON3BO/ACTBa CEPHON KUCNOTbI)

MeTtannbl (5 4acoB: 24 Teopua; 34 NpakTMKa)

9. PelleHMe 3a4a4 Ha OCHOBHbIE CBOINCTBaA 3 1 2
MeTannoB. BbiNoNHEHME 3KCNepUMEHTaIbHON
paboThbl

10. AnekTponus 2 1 1

HemeTtannbl (4 yaca: 14 Teopus; 34 npakTuka)
11. PelleHve 3aa4 Ha OCHOBHbIe CBOICTBA 4 1 3
HEMETa/I/IOB N UX COefUHEHWIA. BbinonHeHne
3KCNepUMeHTa/IbHON paboTbl
O606uieHmre (8 yacoB: 24 Teopus; 64 NpakTUKa)

12. KomburHMpoBaHHbIe 3a/jaun N0 HEOPraHWYeCcKou 3 1 2
1 OpraHMYecKon XnMmm

13. MoaroToBka K EI3. TecToBble 3afaHMA 4 1 3

14. VHanBnayanbHasa KOHCyNbTauns 1 1

15. iTorosoe 3aHATHKE 1 1

NToro: 35 yacoB



22.YCNOBNA PEANNSALNN MPOTPAMMBI
BHYTPEHHUMM YCNOBUAMM peanm3almmn nporpamMmMbl SBNSHOTCA:
- HaNMume y4eBGHOro NOMELLEHMSA 1 NPOBEAEHMUS 3aHATWIA;
- HafIMuYMe HeobX0AMMOro 060pYAOBaHNS AN NPOBEAEHNS IKCMEPUMEHTANbHBIX 3ajay;
- HaNIMYMe HarfsgHbIX NOCOOUIA, TEXHUYECKNX CPEACTB 06YyYEHMS, ANAAKTUYECKUX MaTepuanoB K Temam.

MaTepI/IaﬂbHO—TeXHVILIeCKOG obecrieyeHue nporpamMmmsbl
B nepeyeHb 060pyfoBaHMA 34aHUS, B KOTOPOM OyfeT peain3oBaHa faHHas nNporpaMma, BXOLAT:
1 lMepcoHanbHble KOMMNbIOTePbI (2 WT.)
4. M®Y (npuHTep, ckaHep, Konup) (1 wrt.)
5. Mukpo-nabopaTtopus xummm (16 wrT.)
6./1abopartopHan nocyna.

B03MOYXHOCTM MUKPO-/1a60paTopun XMmMnm

MeToanyeckue B noco6uu npefcTaB/ieHo pasBepHYToe onm1caHne MMKPO-/1abopaTopum 41t XMMUYECKOro
PEKOMEHAALN O 3KCMEepUMeHTa, PacCMOTPeHbI OCHOBHbIE OMepaLymn 1 NpueMbl paboT, 0COGeHHOCTM OpraHU3aLmn
UMM YUYEHNYECKOT0 9KCMepUMEHTa B yUe6HOM KaGUHeTe, laHbl PEKOMEHAALIMM No NpoBeAeHUIo 60
NabopaTopHbIX OMbITOB U 30 NPAKTUYECKMX PaboT Mo HEOPraHWUeCKOW 1 OpraHNuecKomn XUMmi.
KonmuecTBO 1 cofiepXkaHe paGoT MosIHOCTLI0 06ecneynBaeT NPOBeAeHUE YUEHNYECKOTO
3KCMepUMeHTa Mo NporpaMmMe cpefHero (NOMHOro) 06pa3oBaHust A1 6a30B0ro YPoOBHS B
COOTBETCTBUM C FOCYAAPCTBEHHBLIM 06pa30BaTe/IbHbIM CTaHAAPTOM.
MepeyeHb paboT NO XMMWUW, BbIMONHSAEMbIX C MOMOLLbIO MUKpPOnabopaTopum
ana XMMNYECKOro aKCnepnmMeHTa

NabopaTopHbIe ONbIThI

1 Pa3geneHune cmeceii

. Mpumepb! hr3MHECKNX ABMEHWI

. XMU1YeCKMe SBMeHNA

. PasnoxxeHne ocHoBHOro kapboHata megu (1) (ManaxuTa)

. Peakuyist 3amelLieHMA Meaw >Kene3om B pacTteope xsopuga meau (11)

. [elicTBMe pacTBOPOB KMC/OT Ha MHAMKATOPbI

. OTHOLLEHWE KMCMOT K MeTa//1am

. B3ammogeiicTBMe KMCMOT C OKCUAaMM MeTas/ioB

9. B3aMopfeiicTBME OKCMAA MarHusi ¢ Kucaotamu

10. CBoiicTBa OCHOBaHWiA (OTHOLLEHME OCHOBAHWIA K BOfe U MHAMKATopam)
11. B3aMMoAencTBIMe YINeKNCOro rasa ¢ W3BeCTKOBOWM BOfOM

12. B3avMogeicTBMe LLenoYeld C KUCIoTaMm (peakums HermTpanmsauum)
13. N3yyeHne CBOMCTB amM(pOTEPHbIX MMAPOKCNA0B

14. B3aMMOAeNcTBME HEPACTBOPMMbIX OCHOBaHWIA C KUC/I0Tami

15. PasnoxeHuve rugpokcuga megum (1) npm HarpeBaHK

16. MonyuyeHue rugpokengos xxenesa (I11) n (111) n n3yyeHne nx cBOICTB
17. BbITeCHEHMe 04HOI0 MeTana Apyrum 13 pacteopa conv

18. XvMuyecKue CBOCTBA COMAHOM KUCOTbI

19. Pacrio3HaBaHue COMSIHOM KUCNOThbI U ee Coneit

20. PacriosHaBaHuve rasioreHnios

21. Pacno3HaBaHue iioga

22. BbITeCHeHVe rajfioreH1a0B 13 pacTBOPOB UX COeAMHEHWA

23. MNpoBegeHMe peakLnii MIOHHOT0 06MeHa A/11 XapaKTepPUCTUKIN CBOMCTB 3/1EKTPOIMTOB
24. Peakumu 06MeHa, nayLive ¢ 06pasoBaHNEM 0CaKOB

25. Peakuumun o6MeHa, nayLime ¢ BblgesieHeM rasa

26. OnpejeneHne xapakTepa cpedbl pacTBOpa ¢ MOMOLLIbIO YHUBEPCA/TbHOr0 MHAMKATOpa
27. PacnosHaBaHVe CynbjaT-UoHOB B pacTBope

28. V3yueHwne BAVSHKS YCI0BUIA HA CKOPOCTb XMMUYECKUX PeaKLuii

29. B3avMogeicTBMe CoMell aMMOHUS €O LLesiodamMm (KauecTBeHHas peakuysi Ha MOH aMMOHMS)
30. CBoiicTBa a30THOW KUCMOTbI

31. O3HaKOMJIEHME CO CBOMCTBaMM OpTOhoCHOPHOM KMUCNOThI 1 hocthaToB
32. O3HaKOM/IeHWE C a30THbIMU 1 POCPOPHLIMN YA06pEHNAMN

33. O3HaKOoMJIEHME CO CBOICTBaMU KapboHATOB 1 MMapOKapboHaToB
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MeToauyeckne
pekoMeHgauuu o
Xumunn

34. KayecTBeHHas peakumsi Ha KapboHaT-MoH

35. CBoiicTBa co/eli yrofibHOM KUCNOTbI

36. CBoiicTBa KPEMHMEBOW KMCOTbI U ee coneli

37. BbITecHeHMe okcngom yriepoga (1V) KpeMH1EBOW KUCNOTbI U3 ee Coseit
38. PacriosHaBaHMe No OKpacKe naamMeHu CoMeii LWenovHbIX MeTanoB

39. OkpaLumBaHvie nsiameHn CoIAMU LLENIOYHO3EMESTbHBIX METaI0B

40. KadyecTBeHHas peakums Ha MoHbl Xenesa (1) nkenesa (111)

41. Okucnenue cynbataxenesa (1) HuUTpaTom cepebpa

42. B3anmopeiicteue xnopugaxenesa (I11) c nogmaom Kanms

43. XMMNYeCKMe CBONCTBA LUMHKA U ero CoeanHeHn

44, B3anmopeliCTBMe Xefe3a ¢ pacTBOpaMun KMUCIoT

45. Mony4eHue cynbdaTa TeTpaammmHmean (1)

46. KayecTBeHHas peakUys Ha rMLepuH

47. KayecTBeHHas peakuusi Ha heHon

48. TonyyeHne YKCYCHOro asibferuaa oK1C/IeHneM 3TU/I0BOro cnvpTa

49. KayecTBeHHble peakunn Ha anbaerngpl

50. OKuUcneHne MypaBbMHOM KUCI0TbI pacTBOPOM NepMaHraHaTa Kams

51. PacTBOpPMMOCTb XX1POB

52. O6bHapy>xeHVie HenpeaenbHbIX COeAMHEHNI B XUAKMX He(hTENPOLYKTax U pacTUTeNIbHOM Macsie
53. B3aMMogencTBmMe rKo3bl ¢ rnapokengom mean() n aMmmayHbIM pacTBOPOM OKCuAa ce-
pebpa®

54. XMMn4yecKue CBOIACTBA caxapo3bl

55. B3aMMogeincTBMe Kpaxmara ¢ MofoM, rmaponm3 Kpaxmana

56. B3aMMogeincTBMe Kpaxmana ¢ ogom (MMKPOCKOMoM)

57. LIBeTHble peakumn Ha 6e/iku, cBepTbiBaHMe 6e/1KOB

58. CBoiicTBa NOAMATUEHA

59. CeoiicTBa NOMBUHUAXI0PMAA

60. CBolicTBa KanpoHa

B nocobun npeAcTaBneHo pasBepHYTOe onMcaHne MUKPOoIabopaTopumn 4151 XMMUYECKOro
3KCNepPUMEHTa, PacCMOTPEHbI OCHOBHbIE OMepaLun 1 NpuemMbl paboT, 0CO6eHHOCTY OpraHu3auum
YUYEHNYEeCKOro 3KcreprMeHTa B y4ebHOM KabvHeTe, faHbl peKoMeHZauum no nposeseHnto 60
NabopaTopHbIX OMNbITOB 1 30 NPaKTUYECKMX PaboT N0 HeOPraHWYECKOW M OPraHNYeCKOn XUMUN.
KonnuecTBo 1 cofiepXkaHue paboT Mo/IHOCTLIO 06ecneymBaeT NPoBeAeHUe YHEHNYECKOro
3KCNepuMeHTa Mo nporpaMMe cpegHero (NonHoro) obpasoBaHUs 415 6a30BOro YpoBHS B
COOTBETCTBUU C rocyAapcTBeHHbIM 06pa3oBaTe/lbHbIM CTaHAapTOM.

MpakTnyeckne paboTbl

1 O3HaKOM/EHVE C NpaBuIamy paboThbl B XMMUYECKOI 1abopaTopun 1 TEXHUKO 6e30MacHOCTH.
O3HaKOM/IEHME C XMMUYECKOI NOCY 0 1 nabopaTopHbIMU NpUHaAIeXHocTAMM. Mprémbl obpa-
LLIEHMA ¢ NabopaTopHbIM LUTATUBOM W HarpeBaTe/lbHbIMU Npubdopamm

2. OumnCcTKa 3arpsA3HEHHOI NoBapeHHO con

. AHa/I13 NoyBbl

. MpuroToBneHve pacTBOPOB COJIelA C OMpeaesieHHOM MaccoBO 40/1ei pacTBOPEHHOIO BeLLeCTBa
. Mony4eHune 1 cobrnpaHne Kncnopoga

. Mony4eHne n cobupaHme Bogopoia

. Bsanmogeiicteue Bogopoga ¢ okcugom mean(I)

. Peakumst o6mMeHa mexxay okengom meaun() v cepHOin KMCIOTOM: NonydeHne MeAHOro Kyrnopoca
. BbINONHeHVe oMbITOB, AEMOHCTPUPYHOLLMX FEHETUYECKYIO CBSI3b MEXY OCHOBHbIMU Kaccamm
HeopraHN4ecKux CoefUHeHNI

10. MonyyeHne aMmMuaka 1 onbIThbl ¢ HAM. O3HAKOM/IEHVEe CO CBOMCTBaMM BOAHOIO pacTBopa
aMMmnaKa

11. Pacno3HaBaHWe MUHepasibHbIX YA06peH A

12. MonyyeHune 1 cobupaHmne okeuga yriepoga™r'y) n nsyyeHue ero CBONCTB

13. PeLLeHNe sKCNepUMEHTa/IbHBIX 3a4a4d Mo Teme «IMonyyeHne COeagUHEHNI A HEMETa/TNOB U
N3yYeHme X CBOCTB»

14. PelLieHNe 3KCNEPUMEHTa/TbHBIX 3aa4y Mo Teme «IMoslyYeHne COeANHEH WA METANINIOB 1 U3yUeHWe
NX CBONCTB»

15. PelleHWe 3KcnepuMeHTa/IbHBIX 3aga4y no TeMe «MeTau/ibl U HeMeTau/TbI»

16. NoeHTUdmKaums HeopraHNM4ecKnxX CoeMHEHNI

17. OKcneprMeHTa/IbHOE YCTAHOB/IEHUE CBSA3E MEX/Y K/lacCaMy HEOPraHUYeCKUX COeLUHEHWA
18. KauecTBeHHOe onpejesieHne BOAOPOAA, Yreposa v Xsiopa B OpraHNYecKnx CoeMHeHNsIX

19. Mony4yeHne 3TUIEHA U OMbITbI C HAM

20. MNonyyeHwe aueTusieHa v OMbITbl C HAM
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21. MonyuyeHne 6pomaTaHa U3 cnupTa

22. TMonyyeHne YKCYCHOWM KUCO0TbI M OMbITbl C Hel

23. MonyyeHne 3TUNOBOro athmpa yKCYCHOM KUCO0TbI (3TuNaueTaTa)

24. TlonyyeHne Mbla 13 XXMPOB

25. 'vaponns >XNpPoB Y YreBoaoB

26. PacnosHaBaHWe opraHNYecKuX BELLECTB N0 XapaKTepHbIM peakumsmM

27. VipeHTUhMKaLms opraHn4ecKnx coeMHeHW

28. PacnosHaBaHWe rnnacTMacc U XMMUYeCKMUX BOJIOKOH, UCCNef0BaHVe UX CBOMCTB
29. MonyyeHre 1 pacrno3HaBaHWe BELLECTB

30. MpuroToBneHve pacTeopa C 3afaHHOV MONSPHON KOHLEeHTpaL e

KagpoBoe obecneveHmne nporpaMmmb:
Mporpamma «O3afavyeHHas Xummsa» peannsyetcsa Ha 6aze MbOY «cT.KapnaHiopToBckas COLU» yuyntenem
XVMUMN NepBOiA KaTeropuu, negaroroM A0NONHUTENILHOTO 06pa3oBaHNs, Nnejarornyeckuin ctax 6onee 17
Nner.

2.3. POPMbl ATTECTALNN
Mporpamma «O3afadeHHas XMMnUa» He nNpesnonaraeT Kakux-m6o cneumasnbHbIX 3a4€THbIX UK
9K3aMeHaLMOHHbIX YacoB. TeKyLNiA KOHTPONb OCYLLECTBNAETCS B TEYEHME BCEro Kypca 06y4eHus B
pasnuyHbIX opmax. OCHOBHbIE POPMbI NOABELEHNA UTOTOB U OLIEHKA Pe3y/ibTaToB 00yUeHUs: KOHKYPChbI
MO PELLUEHNIO N COCTaBMIEHUNIO 3a/iay; CEMUHapbIl; 3KCNeprMeHTalbHaa 1 NpakTuyeckaa pabora; yyactve B
ONMMNMagax v MHTENNEKTYalbHbIX MapadoHax; CMOTP 3HaHWI 1 T.4,
[MpomMeXxyTouHasa aTTecTauus NPOBOAMTCA KakK OLeHKa pe3ynbTaToB 00y4YeHUs 3a rof 1 BKIOYaeT B cebs
MPOBEPKY TEOPETUYECKMX 3HAHWUIA, MPaKTUYECKNX YMEHUI 1 HaBbIKOB. ITorosas aTrectayms
BOCMUTAHHWKOB MPOBOAMTCA MO OKOHYaHMIO 00YYeHWs MO JOMOHUTENIbHON 06pa3oBaTeNbHOM
nporpamme.
PesynbTaTbl UTOFOBOW aTTecTauuy 06y4vatoLnXca 4O/MKHbI OLEHUBATLCA TakKUM 06pa3oM, YTOObl MOXHO
ObI1/10 oNpeaenmnTh:
- HACKO/IbKO AOCTUIHYTbI MPOrHO3MpyeMble pe3ybTaTbl 4ONONHUTENIbLHOW 06pa3oBaTe/ibHOM MPorpaMMbl
KaXKAbIM 00Yy4aroLLMCs;
- NO/IHOTY BbIMOJIHEHUS AONOHUTENbHON 06pa3oBaTe/IbHON NPOrpaMMbl;
- pe3ynbTaTUBHOCTb CAMOCTOATE/IbHOW LeATEeNbHOCTM 00y4atoLLerocs B TeYeHMe BCeX rofoB 06y4YeHus.
MapameTpbl NoABeAeHUSs UTOrOB:
- KO/INYEeCTBO BOCMUTAHHUKOB (%), NOHOCTHIO OCBOMBLUMX [LOMO/IHUTE/IbHYIO 06pa30BaTe/IbHYH0
nporpaMmMy, OCBOMBLUMX NPOrpaMmy B HEO6XOAMMOM CTeneHW, He 0CBOMBLUMX NPOrpammy;
- NPUYMHbI HE OCBOEHUSA LeTbMU 06pa3oBaTe/IbHOV NPOrpamMmbl;
- HE06XO0AUMOCTb KOPPEKLMM NPOrpaMmbl.
KpuTtepun oLgHKN pe3ynbTaTUBHOCTH.
KpuTepun oLeHKN YPOBHSA TEOPETUYECKON NOATOTOBKM:
- BbICOKWIA YPOBEHb - 06Yy4atoLLMiACs 0CBOMA NPaKTUYECKN BeCb 06bEM 3HaHMIA 100-80%,
npeLyCMOTPEeHHbIX NPOrpaMMoNi 3a KOHKPETHbI Nepuos,; crneunanbHble TEPMUHBI YNOTPe61SeT 0CO3HAHHO
1 B MOJITHOM COOTBETCTBUMN C UX COLEPXAHUEM;
- CPeAHU ypoBeHb - y 0bByyarowerocs 06bEM YCBOEHHbIX 3HaHWU cocTaBnseT 70-50%; coyeTaeT
cneunasnbHy TEPMUHOOMNIO C BbITOBON;
- HU3KMI ypoBeHb - 0byyvatoLuniics osnagen meHee yem 50% o06bEMa 3HaHWIA, NPeLyCMOTPEHHbIX
nporpammolii; pe6E8HOK, Kak npaBuo, n3beraet ynoTpebnaTb cneymanbHble TEPMUHbI.
KpuTepun oLeHKN YPOBHA NPaKTUYECKOM NOATOTOBKM:
- BbICOKWIA YPOBEHb - 06yyatoumiics oBnagen Ha 100-80% yMeHUAMU 1 HaBblKaMK, NPeLyCMOTPEHHbIMM
NPOrpammoit 3a KOHKpPeTHbIV nepuog; paboTaeT ¢ 060pyA0BaHNEM CaMOCTOSATENbHO, He UCMNbITbIBAET
0CO6bIX TPYLHOCTEN; BbIMOMHAET NPaKTUYeCKMNe 3a4aHns C 3leMeHTaMn TBOPYECTBa;
- CpeHWI YpOBEHb - Y 00yyatoLLerocs 06bLEM YCBOEHHbIX YMEHWIA 1 HaBbIKOB cocTaBnseT 70-50%;
paboTaeT c 060pya0BaHMEM C NMOMOLLbLIO Nefarora; B OCHOBHOM, BbINOMHAET 38jaHUSA HA OCHOBe 06pasLia;
- HU3KMNI ypoBeHb - pe6EHOK oBnasen MeHee YeM 50%, nNpeayCMOTPEHHbLIX YMEHUIA 1N HaBbIKOB;
- pe6EHOK UCNbITLIBAET CEPbE3HBIE 3aTPYAHEHMA NpY paboTe ¢ 060pya0BaHNEM; Pe6EHOK B COCTOAHUN



BbINOJIHATL MWL NPOCTeWLLNe NpaKTUYeCcKne 3afaHnsa negarora.
Mpu 06y4eHUn No Nporpamme yyawmecs nocTOSHHO COMPUKacakTcs co cpepori CTaHOB/IEHUA IMYHOCTU
obyuatowmxcs (Bbl6op Lenun, JOCTUXKEHME ycnexXa, CTPEMIEHNE HAWTU MOHUMaHWe C POBECHUKAMMU,
B3POC/NbIMU, YNyULLEHNE B3aUMOOTHOLLEHWUIA C POAUTENAMU, UIKMBAHME NOLPOCTKOBbIX KOMIM/IEKCOB
HENONHOLEHHOCTN). OCHOBHbIWA MPUHLMN KOHTPO/S - CPaBHEHWe pe3y/1bTaToB y4allerocs ¢ ero
COOCTBEHHbIMU, NpeAblAYLLNMY pe3ynbTaTaMmn OT TeMbl K TeMe, OT roja K rogy.

2.4. OUEHOYHbLIE MATEPVABI

Cneunpukauyus

neagarorm4yeCKMX MAMeEPUTE/IbHbIX MaTePKMasioB MO rnporpamMmme «Osap,aquHaﬂ XNMUA»
HasHaueHue MVMOB - npoBefeHVEe MPOMEXYTOUHOW aTTecTauuy 00y4aroLmMxcs no 4ONONHUTEIbHOW
06Le0bpa3oBaTenbHON 06LLepa3BuBatoLLei nporpamme «O3afjadyeHHas XUMusa» B popme
AvarHocTuyeckol paboTbl. Llenb - onpefeneHune ypoBHs (CTeMNeHN) JOCTYXKEHUA NAaHUPYEMbIX
pe3ynbTaToB OCBOEHWSA AONOMHUTENLHOW 06LLe06pa3oBaTe/IbHON 06LLepa3BMBatOLLEN NporpamMmme
«O3afavyeHHas XMMmnsa».
[JOKYyMeHTbI, onpefenstoLwmne cogepxxaHue negarormyeckux N3mMepuTenbHblX
maTepuanos: ®efepanbHblii KOMNOHEHT roCyapCTBEHHOr0 06pa3oBaTelbHOro cTaHAapTa OCHOBHOIO
obuiero o6paszoBaHusa no xumun (Mpukas MuHobpazoBaHmsa Poccum ot 05.03.2004 Ne1089);
CTpyKTypa AMarHoCcTUu4eckon paboThbl
Kaxblii BapuaHT AMarHOCTUYECKON paboTbl COCTOUT M3 ABYX YacTeil 1 BKAKOYaeT 12 3afaHuii.
OfvHaKoBble MO (hopMe NPeACcTaB/ieHNs U YPOBHIO C/IOXKHOCTY 3afjaHNA CrpynnupoBaHbl B OnpeseneHHbIX
4acTsAX paboTbl.
YUacTb 1 cogepxuT 6 3afaHuii ¢ BbI6opom oTBeTa (6230BOr0 YPOBHS CMOXKHOCTM). VX 0603HaveHue B
paboTe: 1-5 1 13agaHne ¢ KpaTKUM OTBETOM (MOBbILLEHHOIO YPOBHSA CNOXHOCTK). Ero 0603HayeHme B
paboTe: 6.
UacTb 2 cogepXuT 13afaHue ¢ pa3BepHYTbIM 0TBETOM (BbICOKOIO YPOBHSA CNOXHOCTW). Ero 0603HaveHme
B paboTe: 12.
Bce 3agaHns B paboTe pacnofiodXeHbl B NOPSAKe HapacTaloLwen cnoxHocTn. [lons 3agaHuii 6a3oBoro,
MOBbILLIEHHOIO W BbICOKOI0 YPOBHEW CIOXHOCTK cOocTaBuna B pabote 71%; 16%; n 14% (COOTBETCTBEHHO).
Bpemsa BbinonHeHunsa: 40 MUHYT
Kputepuu oueHusaHusa:
YacTb 1 3agaHue 1-5 oueHuBaeTcs B 1 6ans, 3afaHune 6 oueHnBaeTcs B 2 6anna
YacTb 1. 3afaHne 12 oueHmBaetcs B 3 6anna

KonunuectBo 3agaHui Konunuectso 6annos
YacTb 1 6 7
YacTb 2 1 3
Bcero 7 10

OG60O6LLEHHbIN NNaH AMarHoCTUYECKON paboThl Ans 9 Knaccos

Ne lNpoBepsemble a/ieMeHTbI coaepXXaHusa YpoBeHb [NpuvmMepHoe Bpems  MakcMasbHbIi
CMOXXHOCTWN  BbIMNO/THEHNSA 6ann 3a
3afaHnsa  3ajaHuvs BbIMO/IHEHWE
3afaHns
BbIuncneHvie MONSIPHOI Macchl BelLlecTBa b 3 1
BbluncrieHne KONMYeCTBa BELLIECTBA b 3 1
BbluncneHne ob6bema rasa npu H. y. b 3 1
PacyeT uucna vactuy, (MONEKys, atomoB) MO 5} 3 1
€ro macce, Mo KO/IMYECTBY BeLLECTBa WM MO
06bemy. Yncno Asoragpo
BbluMcneHne MaccoBOM 0NN XMMUYECKOTrO b 3 1
3NleMeHTa B BeLLIECTBE
OnpepeneHve  xapakTepa Ccpegbl pacTeopa M 10 2

KUCNOT " LIJ,eI'IO‘—IEI\/JI C NOMOLWbH MHAMKATOPOB.



KayecTBeHHblE peakuun Ha WOHbI B pacTBOpe
(xnopupg-, cynbaT-, KapboHaTMOHbI, WOH
aMMOHUS1). ony4veHne ra3oobpasHbIX BELLECTB.
KauecTBeHHble peakUMn Ha rasoobpasHble
BellecTBa (KWUCMOpod, BOAOPOA, YI/IEKUCHbINA
ras, aMmuak)
BbluncrneHne MaccoBOW A0NN PacTBOPEHHOrO B 15 3
BelLlecTBa B pacTBOpe. BbluncneHne KonyecTsa
BELLleCTBa, MacCbl uiM obbema BeLlecTBa Mo
KO/IMYECTBY BeLLUECTBa, Macce WM 06beMy
0[HOr0 13 peareHToB WM NPOAYKTOB peakumm
[JeMOoHCTpauMOoHHbIN BapuaHT 1

1 MonsipHast macca hocopHOIA KMCNOTbI paBHa

1)  96r/monb
2)  98r/monb
3) 82r/monb
4) 94r/monb

1 Kakoe KONM4yecTBo BellecTBa cofepxurca B 16 r okcuga xxenesa (111)?

1. 0,1 monb
2. 1wmonb

3. 0,5 momb
4. 10 mosnb

2. Onpepenute 06beM (H.y.), KoTopblii 3aiMyT 0,25 Monb Kucnopoaa?

1 5,6n
2. 2,8n
3. 58n
4, 22,4n

3. Onpepgenute uncno mosekyn 5,6n asora.

1 15*1023
2. 6*103
3. 1,5%10
4. 2*1023

4. Ha kakoWi gnarpamme pacnpefenieHne MacCoBbIX 40/eli 31eMeHTOB OTBeYaeT KO/IMYECTBEHHOMY
cocTaBy (hochata aMMOHUNA?

5.170r pacTBopa HUTpara cepebpa cMeLllany ¢ U36bITKOM pacTBopa x/fopuaa HaTpus. Beinan ocagok
maccoii 8,61r. Bblumcnute MaccoByto OO CONV B PacTBOpe HUTpaTa cepebpa.

25. METOAMNYECKOE OBECIMEYEHUE

dopMmbl OpraHunsaLmm 3aHATUin. MporpamMMa npegycmaTpusaeT NPUMeEHeHWe pPasnyHbIX (GopM paboThbi:
rpynnoBow, UHAMBMAYaNbHOM (CO3AaHMe NPOEKTOB, MOAroTOBKa COOOLLEHNIA 1 A0KNa0B),
AnddepeHUpoBaHHOl (N0 rpynnam) npu BbINOHEHUN a60PaTOPHbIX M NPaKTUYeCKuX paboTt. B
3aBMCUMOCTM OT CMOCOOHOCTEN yyalnuxcs MOXeT NPUMEHATLCA MHAMBUAYANLHO- FpynnoBas Gopma
3aHATUA, Korfa nefaror yaensieT BHAMaHWe HECKO/IbKMM yUYeHMKaM (Kak npaBusio TeM, Y KOro YTO-TO He
nosilyyaeTcs) B TO Bpems, Korga apyrvie pabotatoT caMOCTOATENbHO.

dopMbl 3aHATUIA: MHAMBMAYANbHAA U TPYNMNoBas paboTa; aHan3 OWNBOK; camocToATeNbHas paboTa;



COPEBHOBAHWE; 3a4eT; MeXNPeAMETHbIE 3aHATUS; MPAKTUYECKNE 3aHATUSA, IKCNEePUMeHTabHasA paboTa;
KOHKYPCbI MO COCTaBMeHMIO 3afja4 pa3HOro Tuna; KOHKYPCbl MO 3aluTe COCTaB/EHHbIX yYallMMUCs 3a4au.
CTpyKTypa 3aHATMIA. 3aHATUA B OCHOBHOM KOMOWUHMPOBAHHOMO TUMA, BK/IKOYAOT B Ce65 TEOPETUYECKYHO U
NpaKTUYecKyto Yyactu. OCOBEHHOCTbLIO ABNSETCA NPOBeAeHMe 1abopaToOpHbIX U NPaKTUYeCKnX paboT Ha
3aHATUAX.

MeToabl paboTbl Ha 3aHATUM. MeToabl U NpUeMbl OpraHM3auumn y4e6Ho-BOCNUTaTEIbHOMO NpoLecca:
06bsACHEHMe, paccKa3 1 6ecefa, 0XMBAAIOLWME UHTEPEC N aKTUBU3NPYHOLLME BHUMaHKE. cnonb3oBaHmne
HarnsgHbIX NOco6uiA (Tabnny, PUCYHKOB, KapTWH, NI1akaToB, Mogesneit), 4eMOHCTPALVOHHBIA MOKas;
yrpaXXHeHWs1; NpakTuyeckas paboTa; pelleHre TUNOBLIX 3ajay. M3yueHne mateprana ¢ NOMOLLbO
MY/bTUMEUIAHBIX CcpeacTB. HAnBMAYansHoe 06bACHEHNE OTAeIbHLIM 00y4aloLLMMCs No BOMpocam
VHAVBUAYANbHbIX, 3KCMEPUMEHTaNbHbIX paboT. VicnpaBneHne MHANBUAYaNbHbLIX OLNGOK. MONCK 1 aHann3
MH(opmaLmn, paboTta ¢ KHUrol. Ha HayaibHOM 3Tane COBMECTHO C NejaroroM, B AasbHelLem
camocTosiTeNlbHo. MeToAbl - YaCTUYHO-MONCKOBBINA, NCCNef0BaTENbCKUNIA, N1abopaTOPHbIN,
VHANBMUAYaNLHOTO 06y4YeHNs; COCTaB/IEHNe Pa3HOro TuMa 3a4ay 1 KOMMIeKTOBaHMe UX B a/ibboM A/is
MCNONb30BaHUS HAa YPOKaxX XMMWUW; COCTaBNEHNE XMMUYECKNX KPOCCBOPAOB; NMPUrOTOB/IEHNE PacTBOPOB
BELLLeCTB OMpefeieHHON KOHLUEHTpaUuy 418 UCNob30BaHUA UX Ha NPakTUYeckux paboTtax no

xumun. OpraHusaunsa nccnesoBaTe/lbCKo AeaTeNbHOCTY YYaLMXCs B X0O4e BbINOMHEHUA NabopaTOPHbIX U
NPaKTUYECKMX, IKCNEPUMEHTaIbHbLIX PaboT.

MeToanueckmne pa3paboTKM 3aHATUIA TBOPUECKOTO 06beanHeHUs «O3agaveHHas Xumusa» 3-ro roga
06yueHuns no Teme «HaxoxzaeHne (hOpMy/ibl OPraHNyYecKoro BeLLecTBay.

TpeTwnii rof 3aHATUIA B TBOPYECKOM 00beaAnHEHNN «O3aauyeHHas XuMus» npefycmaTpuBaeT 3akpenieHmne
OCHOBHbIX TWUMOB 3aJa4y Ha NpUMepe OpraHNYecKnX BELLECTB, a TaKXKe BbIMO/IHEHME NPaKTUYECKMX 3ajau
Ha KauyeCTBEHHOe onpejeneHne opraHMYecknx BeLlecTB. Ha Temy «HaxoxgeHve hopMy/bl OpraHM4eckoro
BeLLecTBa» OTBefeHO 5 4acoB: 2 yaca Teopuu, 2 yaca NpPaKTUYeCKUX 3aHATUI 1 1 yac NHAVBUAYaTbHbIE
KOHCyNbTaumn. Ha Bcex BuAax 3aHATUI pebsTa 3HAKOMATCA CO CNOCo6ammn HaxoXAeHUS MONEKYSPHOA
(hopmy/ibl BeLLLeCTBa: NO MAcCOBbLIM LO/IAM BXOAALLMUX XUMUYECKNX 3MIEMEHTOB; M0 OTHOCUTE/IbHOM
NAOTHOCTY AaHHOIO BELLeCTBa, N0 KakoMy- 60 rasy; yyaTcs Haxo4WUTb (hOPMY/bl U 3aKPensoT YMeHNS
Ha HaxoXpaeHune PopMy/ibl MO NPOAYKTaM cropaHuns. OCHOBHble HaBbIKU MO PELLUEHNIO AaHHbIX TUMOB
3afja4 OHM NONyYatoT B OCHOBHOM 06pa3oBaHuUu, a 3aHMMasCb B JaHHOM TBOPYECKOM 06beAVHEHUN, OHY
COBEPLUEHCTBYIOT CBOM 3HaHWSA, MOCPELCTBOM BbIMOMHEHNA 06paTHbIX 3aay 1 COCTaBNAT aBTOPCKME
3afiaun, KOoTopble BNOCNEACTBUM KOMMIEKTYHOTCA B COOPHUKM 3a[ja4 U UCMO/b3YHOTCA B OCHOBHOM
obpasoBaHuK.

B pesynbTate y feTeil paclumpseTca NpoCcTPaHCTBO 3HaHWIA, MOABAAETCA MOTUBALMA K U3YUYEHUIO AaHHOIO
npegmeTa (B npoLiecce 3aHATUI CO34aeTCA AOCTaTOYHOE KOMIMYECTBO CUTYaLMI YCMELIHOCTH, YTO
MOTUBUPYET feTeit). 3aHATUA B KpyXKKe «O3afayeHHas XUMUs» CUIbHO BINSIET HA Ka4ecTBO YCNEBaeMOCTU
B OCHOBHOM 06pa3oBaHMK, NOBbILLIAS ero, YTO0 Hambonee akTyabHO B HacTosLLee BpeMs (HexBaTka
BPEMEHM Ha YpOKax, yMeHbLUEHNEe KOMYeCTBa YacoB, OTBEAEHHbIX Ha M3yYeHUe npegMeTa XMMum - 1 yac
B HeZleNl0). Y neparora nosBASETCA BPEMA «YHUUTOXEHUA» BCeX MPO6E/oB, 3a CHET JONONHUTEILHOIO
obpasoBaHus.

Pe3ynbTaToM 00y4YeHNs ABNSAKOTCA BbINYCKM COOPHMKOB 3a4ay, COCTaBEHHbIMU AETbMU, Y KOTOPbIX
BO3HMKAET YyBCTBO YBEPEHHOCTUN, FOPLOCTU Nepes CBEPCTHUKAMMW U yYUTENAMU.

Oxmpaemble pesynbTaThl: 3HaTb 06 0COOEHHOCTAX CTPOEHUA OPraHNYecKnX BeLLecTB, UX MHOroobpasuu,
MX CBOWCTBAx; YMeTb HAX04UTb MOMEKYNIAPHYO (hOPMY/Ty OPraHUYecKoro BeLlecTBa Nno MaccoBbIM LO/ISM
XUMMWYECKMX 3/1EMEHTOB, MO MPOAYKTaM CropaHUs U OTHOCUTE/IbHOW MAOTHOCTU €ro Nno Kakomy- inbo
rasy.



Tema «HaxoxzeHue dopmy bl Obuee Yachl Yacbl VHanBmayanbHbl

opraHuyeckoro BeuecTta» (5 KONMYeCTB  Teopum NPaKTUKM e KOHCY/IbTauum
4acos). 0 YacoB
1 HaxoxxaeHne MoneKynspHoli 2 1 1

(hopMy bl BeLLecTsa, Mo
MacCOBbIM [01SM XUMUYECKNX
3N1EMEHTOB.
2 HaxoxzeHne MonekynspHoi 2 1 1
(hopMy bl BeLLecTBa, Mo
NPOLYyKTam CropaHus u
NJIOTHOCTW €ero napos o
KakoMy-n16o rasy.
3 VHanBmayanbHble 1
KOHCYNbTauunu
NToro 5 2 2 1

[MoypouHoe NiaHNUPoBaHNE TEMbI:

Pa3paboTka 3aHATWIA NO AaHHOW TeMe.
Llenn v 3agaun:

1 CdopmmupoBaTh crneumnanbHble YMEHUS U HaBbIKW NO PeLLeHNO 3aa4 Ha HaxoxXaeHue

MOIEKYNSAPHOWA

2. (hopMynbl BellecTBa No MaccoBbIM LONAM BXOAALLNX 3/IEMEHTOB.
2.I0BTOPUTB 1 3aKPeNUTb 3HaHWSA 0 CTPOEHMMN U CBOMNCTBAX OPraHUYeCcKnX BELLECTB.
3.MpogomkaTtb pa3BnBaTh Y LLUKO/IbHUKOB CAMOCTOATENbHOCTbL, YMeHWe NpeoAonesaTb TPYLHOCTA B
yUYeHunn.
4.Co3faHuve nejarornyecknx cUTyaLmin ycnewHoCTy A1 NOBbILWEHNA CO6CTBEHHON CaMOOLEHKM U
cTaTyca y4yalimxca B rnasax CBepCTHUKOB, NeAaroroB U poauTeneil.
5.Pa3BuBaTh y AeTell N03HaBaTeNlbHbIN MHTEPEC, CO3AaBas IMOLMOHa/IbHbIE CUTYaL N YANBIEHNS,
3aHMMaTeNlbHOCTH, NapafoKCca/ibHOCTMW.
6. ®opMunpoBaHMe NO3HaBaTeIbHbIX CMOCOOGHOCTEN B COOTBETCTBUM NIOTMKON Pa3BUTUA XMUMUYECKON
HayKu.
7. MogrotoBnTb Matepuan K Bbinycky No2 cbopHuKa 3aga4 «O3agadyeHHas XUMUSA»
8.0TpeaaKTMpoBaTb U Harne4vataTb COOPHUK 3aga4 No2.
MeToAbl 1 Npuembl:
peLleHne TUNOBbIX 3afay; UHAMBUAYaNbHbIA NOAXOA B 00YUYEHUMW; N3yUYeHUe KOIMYECTBEHHOTO U
Ka4yeCTBEHHOI0 COCTaBa OpPraHMYeCcKMX BELLLeCTB; COCTaB/IeHMe 06paTHbIX 3a4ay; KOHKYpC - 3awmuTa
COCTaB/IEHHbIX 33fa4; KOHKYypC «O3afaub apyral»; KOMMNIEKTOBaHWe 3a4a4 B COOPHUK;
3aHATme Nel
Tema: HaxoxeHne MONeKynsapHOW (POopMy/bl BelLecTBa, N0 MacCoBbIM AOIAM XUMUYECKNX
3/1eMEHTOB.
Xof 3aHATUN.
1 BbISIBUTb YPOBEHb 3HAHWUIA O CTPOEHWUW OPraHUYeCKUX BELLECTB:
-NPeanoXunTb pebsTam psg BeLLecTB, B KOTOPOM HaXOAATCA OpraHUyeckue n HeopraHUYecKue BeLLecTBsa,
3 KOTOPOro OHW BblIOUPAIOT HEOOXOAUMbIE:
HCI, CH4, CO, CH50H, C6H6, CH3COOH, CaCO03, CaC2 C5H22u 1.4.
- Ha NpyYMepe AaHHbIX COeAVHEHWI BCMOMHUTbL OCO6EHHOCTU CTPOEHUS OPraHNYecKnx BeLLecTB



- pa3bupaem KayeCTBEHHbIV COCTaB OpraHNMYecKuX BeLLECTB Ha NprvMepe nNpeacTaBuTesNei Knacca aikaHoB:
(B Mx cocTaB BXOAAT [iBa BMAA aTOMOB - YI/IEPOS, U BOLOPOS,; YrNepos nNposBiseT BalEHTHOCTbL paBHyto 1V
BXOAALWMIA yrnepos o6pasyeT yrnepofHble LenoyKm)
2.IepexofmM K KONNMYECTBEHHOMY COCTaBY [JaHHbIX BELLECTB:
-Ha NpUMepe MeTaHa onpefensieM ero Ka4eCTBeHHbIV U KOJIMYECTBEHHbIV COCTaB, a TakKe OTHOCUTENbHYHO
NNOTHOCTb MO KakoMy - /IM60 rasy (faHHas 3afaya pellaeTcs BCER rpynnow)
PeweHne:
a) CH4- meTaH, laHHOe OpraHMyYecKoe BeLLecTBO OTHOCUTCA K Knaccy npefenbHbIX YrnesoL0poL0B
6) KauecTBeHHbIl COCTaB: B COCTaB BXOAAT OAMH aTOM Yr/epofa 1 YeTbipe aTOMa BOAOPOLa
B) KONn4yecTBeHHbIW COCTaB:
M (CH4) =12+1-4=16 r/monb
to (C)=?
16r - 100%
12r - x%
12*1009%4
X = 16 £75%
o (H)=?
16r - 100%
4r - x%
x=25%
r) OnpegeneHne OTHOCUTENIbHOM NAIOTHOCTM MeTaHa no BOAOPOAY:

AH2=---
A) B 3akntoueHne npegnoXxuntb pebsatam COCTaBUTb YCIOBUS 0OPaTHON 3aaun:

OnpepgenuTe opmyny yrnesogoposa, B Kotopom 1 (C)=75 %, to(H)=25% v 0THOCUTeNIbHasA MNNOTHOCTb
ero rno BOLOPOLY paBHa 8. B KauecTBe OTBETA HECKO/IbKO BapUaHTOB:

1)C2H2 2)CH4  3)C6H6 4)CH8

3.Bbl6op BeLecTB M0 XenaHuto pebsAta ana coctaBneHns 3agad

-0NpefensoTcs C BellecTBaMu, C KOTOPbIMU OHM ByAyT paboTaTb U HAYMHAIOT ONpesenaTb nx
KaueCTBEHHbIN COCTaB, a TaKXKe OTHOCUTE/IbHYHO NJIOTHOCTb 3TUX BELLECTB

4.BbISACHWUTb B KOHLE 3aHATUA, Kakue TPYAHOCTM MO AaHHOMY TUNY 3ajay UMeloTCs Y AeTell.

- KaKOWi 3Tan B peLleHnm 3a4ay He NOHATEH?

- KaKue TPyAHOCTU M Ha KakoMm aTane?

- NS Yero 3To BCe 4 Aenat?

3aHATMe Ne2

Tema: CocTaBfieHMe yC/0BUI 3afia4 C UCMOJIb30BaAHWE MACCOBOMN A0 XUMUYECKUX 3NIEMEHTOB U
OTHOCUTENIbHON NNOTHOCTU BeLLeCTBa OTHOCMTENbLHO KaKoro-nm60 razoobpasHoro BelyecTBa.
1.CocTaBneHme ycnosuii 3agay (MHANBUAYanbHasa paboTa)

-UCNO/b3y$A peLleHns 3a4ay ¢ 3aHATUA Nel, pebaTa cocTaBnAT 06paTHbIE YCNOBUSA, C UCNO/b30BAHUEM
pe3ynbTaToB peLLeHuns

2. KoHkypc «O3afayb gpyra»

- Noc/fie COCTaB/IEHUA YCNOBUIA 3a4a4, pebaTam npeaniaraeMm 06MeHATLCA YCoBUAMY 1 NONPoboBaThb
PeLNTb AaHHble 334a4n

- Noc/e BbIMOMIHEHWA 3aaHniA NOABOAMM UTOT U BbICHSEM, KTO CNPaBU/ICS C peLleHreM 3ataduu
3.MNoaBeneHve NTOroB

- CMOT § CnpaBuTCA € 3ajadeid gpyra?

-CMOT N1 03aJa4unTb gpyra?

-NoOMOrato Apyry B 3arnosiHeHUM Npo6esioB Mo peLLleHnto AaHHOro Tuna 3afay

-A NOHAN, KaK pellatb 3afa4un JaHHOro Tmna?

3agaHue Ne3

Tema: HaxoxaeHne MoneKynsapHoi hopMy bl Bew,ecTBa, No NpoAyKTam CropaHus u
OTHOCUTE/NIbHON NNOTHOCTU BeLLecTBa M0 KaKoMy-1n60 rasy.



1 BbIiBUTb YMEHMA NO PELLEHMNIO 334a4 Ha JaHHY TeMY M NOMbITaTbCA YCTPaHUTb NPOGENbI: BMeCTe
peLlaem 3agady Ha onpefenieHme Maccbl UM o6bema BelecTs, 06pasyroLmnX NPy CropaHum OpraHnyeckmx
BELLleCTB

OnpeaennTe OTHOCUTENbHYIO MIOTHOCTb 3TUIOBOMO CAMPTA NO BOAOPOAY; HaMTW, CKOMNbKO BblAeIMTCA
NNTPOB YINEKNCNOr0 rasa (H.y.) 1 BOAbl, MPX CropaHmm ataHona maccoii 40 rpamm?

PelueHne:

a) CocTaBfieHMe ypaBHEHUS peakLmm

40r Xn yr
CHBEOH +3 O 2C0O2+3 H20 +Q
461vorb 224w 18vob
46r 44.8n 56r

6) Haxoaum O0THOCUTENbHYHO MNOTHOCTb CNMPTA NO BOAOPOAY:

O H2-1: = =24

B) Haxoamm o6bem 06pa30oBaBLUErO Yr/IEKUC/IOr0 rasa,

npu cropaHum 40 rpamMmm sTaHosna

40r-Xn .

46r - 22,4*2n x=__ =38,95n(C0O2

r) Haxoamm maccy o6pa3oBaBLUeiCcst BOAbI MPU CropaHMK 3TaHoa Maccoit 40 rpaMmm
40r-xr

46r-56r XH___ =487 rpamm (H20)

2. icnonb3ys pesynbTaTbl pelleHuns, npeanararo pebstam cocTaBuTb YCIOBUA 06paTHON 3agaun:
OnpepgenuTe hopmyny KUCMOPOLOCOLEPIKALLLEr0 OPraHUYecKoro CoeIMHEHNS, eCv NMpu ero CropaHui
maccoii 40 rpamm 06pa3oBancs yrnekucsblin ra3 o6bemom 38,9511MTpa 1 Boga maccoii 48,7 rpamm,
OTHOCMTE/IbHasA NIOTHOCTL 3TOr0 BELLECTBa NO BOLOPOAY paBHa 24?

3.[lanee pebaTa BbIGUPAIOT MO HECKO/LKO YrNeBOLOPOLOB Y HAYMHAKOT paboTaTb C HUMM:

6epyT UX MPOU3BOLHbIE MACChl U 06BEMbI Y HAXOAAT OTHOCUTE/IbHYHO MIOTHOCTbL MO KakoMy-1bo rasy,
a TaKXe Maccbl UM 06beMbl 06pa30BaHHbIX NPW CropaHMKW BeLLecTB

4.BbIICHUTb B KOHLIe 3aHATUSA, KaKue TPYLHOCTM NO JaHHOMY TUMY 3aay UMEKTCA Y AeTeil.

- KaKOWi 3Tan B peLlleHn 3aay He NOHATEH?

- KaKune TPyAHOCTU U Ha KakoM 3Tane?

- LNA Yero 3To BCe 4 genaw?

3aHATHe Ned

Tema: CocTaB/ieHMWe YC/IOBUIA 3aay NO pe3ynbTaTaM YXXe pelleHHbIX 3a4ay (HaxoxaeHve
MOJIEKYNSAPHON (hOpMY/ibl BeLLecTBa No NPOAyKTaM CropaHus 1 OTHOCUTESIbHOW NIOTHOCTK)
1.CocTaBneHue ycnosuii 3agay (MHAUBUAYaNbHasA paboTa)

-UCNO/b3ys peLleHns 3aday ¢ 3aHATUA Ne3, pebaTa coCTaBAT 06paTHbIE YCNOBUSA, C UCNO/b30BAHUEM
pe3ynbTaToB peLLeHmns

2. KoHkypc «O3afayb gpyra»

- Noc/ie COCTaB/IEHUA YCNOBUIA 3a4ad, pebaTam npeanaraeM 06MeHATLCA YCI0BUAMK U NONpo6oBaThb
PewnTb AaHHbIE 3a4a4n

- Noc/e BbIMOMHEHNA 3a4aHnii NOABOLMM UTOT U BbIACHAEM, KTO CNPaBU/ICS C peLleHneM 3agaduu
3.lNoasefeHne UToros

- CMOT § CnpaBuTCA € 3adadeid gpyra?

-CMOT /1N 03a4aunTb gpyra?

-romoraro Apyry ucrnpasuTb OLUIMOKM N YCTPaAHUTbL NPO6EeNbl B peLleHn JaHHOMo TuMna 3ajau

-A1 MOHAJ, KakK peLlaTh 3a4a4n JaHHOro tmna?

3aHaTne N5

Tema: MNMoarotoska K BbINYyCKYy o4yepefHoOro cbopHuka 3agay «O3afadyeHHas XuMusa»
1.MogrotoBka matepuana Ans cé6opHmka 3agayd Ne2 «O3afavyeHHas XUMUA»



- oT6Op 3aday Ans cOopHUKa
- pefakTpoBaHue 3afay v yC0BuUii 3aau
- poBepKa 3ajau
2.Bbinyck cbopHuMKa 3aaau
- pacnpefeneHne 0653aHHOCTeN (KOMNbIOTEPHAs BEPCTKA; peAaKTMpoBaHMe; OPOLLOPOBKA; Meyarth).
3.06¢cyxaeHne HoMepa 1 NnaHbl Ha OyAyLniA BbINyCK.
OTueT 0 pabore:
1.Bbinyck c6opHUKa 3aga4 Ne2 «O3agaveHHas XMMUA» 1 UCMOMb30BaHME ero Ha YpoKax XUMum.
PASAEN 3. CMNCOK NUTEPATYPHI
3.1. CMNCOK NUTEPATYPbI ANA NEJATOIA
1.Akod, P. VickyccTBo pelteHns npobnem. M.: Mup, 1982;
2.Apgamosuy, T.I., BacunbeBa, .M., MeukoBckuii, C.A. C60pHUK ONMMMMaAHbIX 3afay No XMMUN.
MwuHck: HapogHas a cseta, 1980; borossneHckas O.6. MyTtu K TBopyectsy. M.: 3HaHune, 1981,
3.EpbirvH, A.1., WnwkuH, E.A. MeToaunKa pelueHns 3agay no xummun. M.: MNpocselueHne, 1989;
KOHKYpCHBbI1 3K3amMeH Mo XvMun: PYKOBOACTBO AN abutypueHToB. B 6 u. // nog pes. H.E.
KysbMeHko. M.: 13a-s0 MI'Y, 1992,
4.Ky3bmeHKo, H.E., EpemuH, B.B., lNonkos, B.A. Xumua anq WKONbHWKOB CTapLUNX KNaccoB U
noctynarowmx B By3bl. M.: [poda, 1995;
5.KyuwHapes, A.A. Yunmcs pewats 3agadm no xumumn. M.: LLikona-Mpecc, 1996;
6 JlnguH, P.A., Monouko, B.A. Xumus gns abutypmeHTos. OT cpefiHei LWKonbl K By3y. M.: Xumus, 1993;
7.Moscymsage, 3.M., A6bacosa, .A., 3axapoukunHa, T.I'. XumMus B Bonpocax € UCNONb30BaHNEM
3BM. M.: Bbicwas wkona, 1991; Nonbckme xummnyeckne onnmnunagsl (CO0pHUK 3agay). Mep. ¢ nonbek. MN.T.
BysHoBckoi u gp. // nog pea. C.C. YypaHosa. M.: Mup, 1980;
8.CemeHoB, .H. 3agaum no XMmMumn NOBbILLIEHHOWN CMOXHOCTY ANnd abuTtypueHTos. B 4 u. J1.: N3a-Bo JTY,
1991;
9.Cyposuesa, P.MM., CaBuukuin, C.H. 3agaHunsi No XmuMumn 415 caMOCTOATE/IbHOM PaboTbl yyaluXcs.
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3.2. UNPPOBbIE OBPA3OBATEJ/IbHbIE PECYPChbI
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http://www.repetitor.1c.ru/online;
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6. My3akos, C.A., MNonkos, B.A. INocobre no Xumun Ang nocTynaroLwmnx B By3bl. Bonpocsl,

ynpaxHeHus, 3agayun. Obpasubl 3K3ameHaUuNoHHbIX 6unetos. M.: Bbiclwas wkona, 2000;
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