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PA3JIEJI 1. KOMIIVIEKC OCHOBHbBIX XAPAKTEPUCTHUK
ITPOI'PAMMBbI

1.1T1osicHUTEJIbHAA 3alIHCKA
HopmatuBHO mpaBoBoif 0a30i cO3/IaHMsI TOTIOJTHUTEIBHOM 00111e00pa3oBaTeIbHON
obmiepa3BuBaromei nporpammbl  «O3aauyeHHass XUMUS» TOCITYXKUIW CIETYIOUINe
JIOKYMEHTHI:

-®3 N2 273 01 29.12.2012 «O06 obpazoBanuu B Poccuiickoii @eaepamnmmy.
- Konnenuust pa3BuTHS JTOMOJHHUTEIBHOTO oOpaszoBanus gered g0 2030 roxa
(Pacniopsixenue [IpaButensctBa PO ot 31 mapta

2022 roma N2 06-1172).

- Pacnopsokenue [IpaBurensctBa PO o1 29.05.2015 N2 996-p «Ctparerus pa3BuTus
BocnuTanus B PO Ha nepuoa 1o 2025 rogax.

- Konnenuust 1yXOBHO-HPAaBCTBEHHOTO pAa3BUTHSI W BOCHUTAHUSI JIUYHOCTH
rpaxnanuHa PO.

- [Ipuka3 MununcreperBa npocsemenus Poccuiickon ®enepannu ot 27 nrons 2022r

N2 629 «O6 yrBepxknenuu [lopska opraHu3anuy OCYIIECTBICHUs 00pa30BaTeIbHON
JESATEILHOCTH T10 JOMIOJTHUTENIbHBIM 00111€00pa30BaTeIbHBIM IIPOrpaMMam.

- [IpumepHbIe TpeOOBaHUS K MTporpaMMaM JOMOTHUTEIILHOTO 00pa30BaHus J€TeH B
NPUIOKEHUH K MNHChMYy JlemapTaMeHTa MOJIOJEKHON TOJUTUKA, BOCHUTAHUSA W

COIMATILHOW TOIepKKH AeTeit MunoOpHayku Poccuu ot 11.12.20061.N2 06-1844.

- [luceMo MunucrepctBa obpazoBanus U Hayku PON 09-3242 ot 18 nosiops 2015
r. «Meroauueckue PpEKOMEHAAIMH IO  MPOCKTUPOBAHUIO  JOMOJHUTEIBHBIX
IPOrPaMMBbID».

- IlocTtanoBienue ['MaBHOrO rocyJapCTBEHHOIO CaHUTAPHOTO Bpada Poccuiickon

®eneparmu ot 28.09.2020 N228 «O06 yrBepkaeHnn canutapHbix npasmi CII 2.4.3648-
20 «CaHuTapHO- 2MHUIEMHOJIOTHYECKUE TpeOOBaHMSA K OpraHU3alUsSM BOCIUTAHUSA U
00y4eHUs1, OTJbIXA U O3JOPOBJICHUS IETEH U MOJIOJICHKIY.

3a OCHOBY MporpaMMbl BbIOpaHa aBTOpCKasi MpOTrpaMMa JIOMOJHUTEIHLHOTO
oopazoBanuss «O3AJJAUYEHHAS XUMMUSA» C. b. ToJICTOXXUHCKOH, YIUTEIS XUMUH,

nejiarora JIOMOJIHUTEILHOTO oOpa3oBanus 1eHTpa oopazoBanmst N2 1475 r. Mocksa,

HanpaBieHHOCTb NPOrpaMMBbl: €CTECTBEHHOHAYYHAas.

AKTYaJIbHOCTDH ITPOTPAaMMBbl COCTOUT B TOM, YTO OOYYaIOIIUMCS TPEIOCTABISETCS
BO3MOXKHOCTh TIOINOJIHUTh 3HaHUS, NPUOOPECTH U 3aKPENUTh HABBIKU PEIICHUs
TEOPETUYECKUX U, YTO OCOOEHHO BaXKHO, IPAKTUYECKUX 3a/]a4 110 XUMHH.

[lenaroruveckass 11€1€CO00PAa3HOCTh  JAHHOM  MPOTPAMMBI  3aHITHH—  ATO
MOTPYKEHHE B Cpey, 00ECIeUNBAIOINIYI0 KOM(POPTHBIE TICUXOJIOTUIECKUAE YCITOBUS JIJIS
WHJIMBUAYAJIbHOTO Pa3BUTHUS, PACKPBITUS UHTEIUIEKTYAIbHO-TBOPUYECKOTO MOTEHIIMAA,
COIMAJIbHO-KYJIBTYPHOM alanTaiuu.

O0beM u CcpoK ocBoeHHMsI TNporpaMmbl. [IpoOIKUTENBHOCTh peanu3aluu
nporpammsbl 1 roa. Beero 70 yacoB B roa, u3z uux: 20 4 — reoperuueckuii Mmarepuai, 50 4
— MPAKTUYECKUE 3aHATHSI.



®opMbl 00yUeHMsI: OUHAs

Oco0eHHOCTH OpraHu3anum o00pa3oBaTeJLHOrO IMpollecca: HaObop jJeTed B
IpYIy CBOOOJHBIN, 03 MpenbsBiICHUN TPeOOBaHMK K YPOBHIO IOATOTOBJICHHOCTU
oOyuarommxcs. ['JTaBHBIM SBJISETCS KeIaHUE pPeOCHKAa MPUOOPECTH HABBIKU PEIICHUS
pacuéTHBIX M TMPaKTHYECKUX (KAaueCTBEHHBIX M KOJWYECTBEHHBIX) 3ajad IO
HEOPraHUYEeCKOW XUMHHM, IMOJTOTOBUTHCA K IIKOJbHOMY W MYHHUIMIAIBHOMY JTaIly
BCEPOCCUNCKON OJIMMITHAIbI IITKOJIbHUKOB.

Pe:xxum 3aHATHH, NEPUOAMYHOCTH U MPOJOJAKHUTEIbHOCTh 3aHATHI. Pexnm
3aHSITUN 2 aKaJEMUYECKUX Yaca B HEIIEIIO.

AJpecaT NporpamMmal.

[Iporpamma opueHTHpOBaHA Ha oOyyaromuxcs B Bo3pacte 14-16 net, KoauuecTBo
nereid B rpynne — 8-30 JemoBexk.

Ilcuxosioro-negarorudyeckue 0COOEHHOCTH [JAaHHOW BO3PACTHOH KaTeropuu
00yJaroIMXCs BKIFOYAIOT CPEU MIPOUNX aKTUBHBIN MTOMCK 00BEKTa I MoapakaHus. B
KauecTBE HJeaja 4YacTO BBICTYHaeT KOHKPETHBIM YEIOBEK, B OOBECAMHECHUU UM
CTAaHOBUTCS TEAaror-HaCTaBHUK WJIM YCIICIIHBIM CBEpCTHUK. JlaHHas mporpamma AaeT
BO3MOXXHOCTh PEaIM30BaTh CTPEMIICHHE K OOBEIUHECHHUIO CO CBEPCTHUKAMH Ha OCHOBE
CXO0HX UHTEPECOB.

B nHauane xypca (1-2 Mecsiia) oOydaroniyecs y4aTcs peliaTh dJeMEHTapHbBIC 3a/1a4n
[0 XHWMWH, HCMOJIb30BaTh MPHU PEHICHUM OCHOBHBIC 3aKOHbI U TOHSTHUS XUMHH,
BOCHPUHHUMATh, CHCTeMaTU3UpoBaTh MaTepual. (OCHOBHOE CoOJiep)KaHHE Kypca
MperojaraeT pereHue 3aaad 10 XUMHUYECKUM YPaBHEHUSIM, TPEOYIOIIUX JTOTHIECKOTO
MplliieHnss. Ha »ToMm »JTame mpeamnojaraercs O3HAKOMJIEHHE C KaueCTBEHHBIMU
peakusIMU Ha HEOPTaHUYECKHE BEIIECTBA, BBHITIOIHEHNE MPAKTUYECKUX PadOoT.

[Iporpamma «O3anaueHHass XUMU» UMEET NMPOGEeCCHOHANTBHYIO HAMPABICHHOCTb.
OO6yuaromeMycsi, n30paBiIeMy XUMUYECKYIO CIIEIIMATILHOCTh, OHA TIOMOKET OBJIAJIETh B
COBEPIIEHCTBE HEOOXOJIUMBIMH TPUEMAMU YMCTBEHHOM JIE€SITEIBLHOCTH, Pa3BUTh
TBOPYECKOE MBIIIJICHUE, MPAKTUYECKUE HABBIKM HEOOXOIUMBIE XUMUKY-JIa0OpaHTY,
XUMHUKY-aHATUTHUKY.

JIns ycrenmHoro ycBOEH!sI METOJ0B PEIICHHS PACYETHBIX U IPAKTUYECKUX 3a4a4 10
XUMUU BpeMeHH B 00beMe 00pa3oBaTENbHOIO CTaHAApTa HEAOCTATOYHO, U
oOyyaromuecss HYXAAIOTCS B MPOXOXKIEHUU JONOJHUTEIBHOTO CHCTEMaTUYECKOTO
kypca. C nmomouipto nmporpaMmel «O3aaueHHas XUMHs 00ydaroluiicss IpuoopeTeT u
3aKpENUT HKCIEPUMEHTaJbHble HABBIKM B paboTe C BELIECTBAMM, BBIIOJIHSISA
MIPAKTUYECKUE 3aJaHUS PA3JINYHOTO YPOBHS CIIOKHOCTH.

HoBu3Ha mporpaMMbl B HCIIOJIb30BAHUU Yy4YallUMHUCA 00O0pYyIOBaHUS LU(PPOBOM
naboparopuu «Touka poctay.

1.2. eas u 32724 NPOrpaMmbl



Henbs mporpamMMspl — pa3BUTHUE MHTEUIEKTYaJIbHOTO M TBOPYECKOTO MOTEHIIHMAIA
oOydaromuxcsi Ha OCHOBE (DOPMHMPOBAHMS ONEPALMOHHBIX CIOCOOOB YMCTBEHHBIX
JNEUCTBUM O PELIEHUIO TEOPETHUECKUX U MPAKTUYECKUX 33]a4 B 00JIaCTH XUMUHU.

3amauyu nporpamMmbI:
JInuHnocrHbIe:

- (dopMHupoBaHHE KYJIbTYphl OOIICHHWS W TOBEICHHS B COIMYME, HABBIKOB
3JI0pOBOT0 00pa3a KW3HU U IIEHHOCTHOT'O OTHOIIEHHUS K TTO3HAHMIO,

-pa3BUTHE YMOLIMOHATLHO-IIECHHOCTHON Cepbl 00yUaroINXcs B X0I€ CO3/IaHuUs
CUTYyallUi YAUBJICHUS, PEIICHUS 3aHUMATENIbHBIX U MMapaJOKCaIbHBIX 3a]1a4,
00CYKIEHUsI TIMYHOCTHBIX CMBICIIOB.

- CO3JJaHME MEJArOrMYECKUX CUTYalUil YCIEIHOCTH JUIsl TOBBIILICHUSI CAMOOLIEHKHU U
cTaTyca y4alluxcs B IJ1a3aX CBEPCTHUKOB, [1€Jar0OrOB U POAUTENIEH; coeiCTBHE B
npo(oprUeHTAIH TOAPOCTKOB,

- BOCIIUTaHHE OTHOUICHMSI K XUMUU KaK K OAHOMY U3 (PyHIaMEHTAIbHBIX
KOMIIOHEHTOB €CTECTBO3HAHUS U 3JIEMEHTY 00IEUEIOBEUECKON KYJIbTYpHI.

METANpPEeAMETHBIC .

-pa3BUTHUC HOTpG6HOCTI/I B CaMOpa3BHUTHUHU, CAMOCTOATCIIbHOCTH, OTBCTCTBCHHOCTH,
AKTUBHOCTH, aKKYPATHOCTH.,

- Pa3BUTUC IIO3HABATCJIbHBIX HMHTCPCCOB M HHTCIIICKTYAJIBbHBIX cIocoOHOCTEN B
IMpOoLCCCC MPOBCACHUA XUMHUYICCKOI'O 3KCIICPUMCHTA, CaAaMOCTOATCIIBHOT'O HpI/IO6peTeHI/IH
3HAHUU B COOTBETCTBHUH C BO3HHKAOMMWMHU ) KU3HCHHBIMUA HOTp€6HOCT$IMI/I;

NMpeAMETHbLIC:

- IPUMEHEHNE 3HaHUN 00 OCHOBHBIX MOHATHUAX U 3aKOHAX XUMUHU, XUMUYECKOU
CUMBOJIUKE;

- OBJIaJICHUE YMEHUSMU HAOII0JaTh XUMUYECKHUE SIBJICHUS, TPOBOAUTHh XUMHUECKUN
HKCIIEPUMEHT, IPOM3BOAUTH PAaCUueThl HA OCHOBE XUMHUUYECKUX (POPMYJI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

- IPUMEHEHHUE MOTYYEHHBIX 3HAHUM U YMEHUH U1l 0€30MaCHOT0 UCIIOJIb30BaAHUS
BEILECTB U MAaTE€pPHAJIOB B OBITY, CEILCKOM XO3SIIICTBE U Ha MPOU3BOJICTBE, PEILICHUS
MIPAKTUYECKUX 3a/1a4 B IOBCEAHEBHOMW KU3HU, IPEAYIIPEKACHUS SIBICHUM,
HAHOCSIIUX BpeJ| 300POBBIO YEIIOBEKA U OKPYXKAIOLIEH CPEXE.

1.3. Copep:xkanue nporpamMmsl

Y4eOHBIN IIJIAH

Ne | Ha3Banme pasnena, | KonmuectBo yacos dopmpbl

/i | TEMBI Bceero | Teopus | [Ipaktuka | arTecranuu

1. | BBogHoe 3aHgTHE. 2 1 1

2. T e m a «OCHOBHBIE 15 3 12 Pemntenne 3amau
ITIOHATHS Y 3aKOHBI
XUMH.




3. T e m a «PacTBOpBI». 10 3 7 Pemntenue 3amau

4. |Tema 6 2 4 TectupoBanue
«I"a3000pa3HbIe
BEII[ECTBAY.

5. | Tewm a «Pemenue 20 6 14 Pemenne 3amau
3aJ1a4 10 XUMHUYECKUM
YpaBHEHUSM C
y4acTHEM
HEOPTaHUYECKHUX
BEIIECTBY

6. |Tema 3) 1 4 Cwmortp 3HaHuUM
«OKHCIUTENBHO-

BOCCTAaHOBHUTCIIBLHBIC
peaKIum.

7. |Tema 6 2 4 Ounaiin-
«["eneTnueckas CBA3b TECTUPOBAHUE
MEXTy OCHOBHBIMH
KJIaccaMHu
HEOPTaHUYECKHUX
COCJIMHCHUIY.

8. |Tema 5 2 3 TecTtupoBaHue
«KauecTBeHHBIE
peakIuy Ha
HEOPTaHUYECKHE
BEIICCTBAY.

9. | UtoroBoe 3austue 1 0 1 CocTaBlICHIe -

oOcyxaeHre 3aaa4y
10
HEOPraHU4eCKOU
XAMUHA JUIS
cOOpHHKA.

Bcero: 70 20 50

Conep:xanue y4e0HOro 1jiaHa

BBoaHoe 3aHsATHE -2 Yaca.

3HAKOMCTBO C MPOrpaMMOM, CTPYKTYpOIl U 3ajlauaMu nporpaMmmel. OnpeneneHue
pexxuma 3aHatuid. [IpoBeeHre HHCTpYKTaxa Mo TEXHUKE 0€30MacHOCTH mpu padboTe C
XUMUYECKMMH BEIIECTBAMU U B KaOMHETE XUMHUU. PaznudeHue cojep:KaHus MOHSTHI
«BJIEMEHT» U «BEILECTBOY.

IIpakTuyeckass padora: XuMHYecKoe OO0OpYyIOBaHHE, MOHTaX W JEMOHTaX
000pyI0BaHUs JJIs1 TTOJTYYEHUSI Ta30B, THTPOMETPUH, PUIBLTPOBAHUS, TACTUILISLINH.



T e m a «OCHOBHBbIE IOHATHS ¥ 3aKOHBI XUMHUM»- 15 yacoB.

MeToauka pemeHus 3aa4 Ha HaX0XKJIEHUE OTHOCUTEILHON MOJICKYJISIPHON MacChl,
BBIYHCIICHUE OTHOUICHHN MacC 3JIEMEHTOB B BEIIECTBE, OIMPEICICHUE MAaCCOBOM 10U
XUMHYECKOT'0 JIEMEHTA B BEIIISCTBE, HAX0KJICHHUE KOJIMYECTBA BEIIECTBA IO €ro Macce U
HA0OOpOT, BBIBEJCHHUE IIPOCTEHIIeii (OpMyJbl BEIIECTBA II0 MAacCCOBBIM JIOJISM
AJIEMEHTOB B COCIMHEHMH, PACUYET YUCJIA CTPYKTYPHBIX €IMHUIL [0 MAacce, KOJIUYECTBY
BEIIIECTBA WM 00BbEMY, ONPEACIICHUE BUOB CBSI3U B coeuHeHUU. CTpOeHHE U COCTaB
atroMa. XuMuueckas cBsa3b. CTereHb OKHCICHHUS.

[IpakTuuecKkasda 4acTb: pEHICHUE TUMOBBIX 337a4 Ha JTAHHYIO TEMY;
odopmiieHHE 3a1a4; OOCYXKIEHHE PaIlMOHAJIBHBIX CIIOCOOOB pemieHus. OOcyxiaeHue
aJITOpUTMa COCTABJICHUS 3a/lad Ha JaHHYIO TE€MY;, COCTAaBJICHHME 3aJay; y4acTHE BO
BCEPOCCUMCKOW TMPEAMETHON OJIMMIHAJIEC 10 XuMHuU «lIaTépoukay; IIKOJIBHOM 3Tame
Bceepoccuiickoit oJIMMITMa bl IIKOJIBHUKOB O XUMUK. MoAeInpoBaHHe aTOMOB U HOHOB.
COopka mapocTepKHEBbIX Mojeneld. [IpuMeHeHne mNepuoAMYECKOro 3aKoHa IMpHU
pEIIEHNH JIOTUYECKUX 3a]1a4.

T e m a «PacTBOpbI» -10 yacoB. OCHOBHbIE MPUHIUIIEI O(OpMIICHHUS 3a7ad IO
XUMHUU. MeToJIMKa penieHusl 3a/1ad Ha BBIYKMCIIEHWS MAacCOBOW JI0JIM PACTBOPEHHOTO
BEIIECTBA B pacTBOpe. Buabl KOHIIEHTpauuii: NMpoueHTHass U moisipHad. llepexon ot
OJHOTO BHJA KOHIIEHTpauuMu K JApyroMy. OCHOBHBIE TIOJIOKEHHUS  TEOPUU
AIEKTPOIUTUIECKON TUCCOLUALUU.

[IpakTudyecKas 4acThb: pelICHUE 33/1a4 1O TAHHOW TeMe; MPUTrOTOBJICHUE
PacTBOPOB C 33/IaHHOM KOHIIEHTpaIuend (TOTOBUM Paccoll, CUPOIT), 3alUCh YpPaBHEHUM
JMCCOIIUAIINY, BUPTYaJIbHASI UJIM OYHASI DKCKYPCUSI B XUMUYECKYI0 JIabOpaToOpHIO.

Tema «I'a3o00pa3Hbie BemecTBa»- 6 4YacoB. Meronuka pemieHus 3a7ad Ha
OIIPEAECIICHUE OTHOCUTEIBHON IJIOTHOCTH I'a3a U HAXOXKJIEHUE MO HEW OTHOCUTEIBbHOU
MOJIEKYJIIpHOM Macchl. MonsipHblii 00beM Ta3oB. Hopmanbhbie ycnoBus. [IpuHnumb
pelieHus 3aa4 Ha OINpeIelieHne MacChl Ta3000pa3HOTO BEIIECTBA MO €ro 00beMy MpHU
HOPMAJIBHBIX YCJIOBHSIX; BBIYMCICHHE OO0OBEMa Ta3000pa3HOTO BEIIECTBA IO €ro
KOJIMYECTBY; OIpeaesieHne (opMyIbl BEIIECTBA 1O MAaCCOBBIM JOJISIM DJIEMEHTOB U
OTHOCHUTEJIbHOM TIJIOTHOCTH Trasa.

[IpakTuuecKasa 9acThb: HAXOKICHUEC U OOCYXICHUE PAIIMOHAIBHBIX
crioco0oB pemenns 3a1a4d. Konkypceol «O3anaub qpyray, «McnpaBb ommoKy y cocemay.
[Tonyuenue Bogopoaa, KUCIOPO/Ia, YTIEKUCIOTO ra3a, aMMHaKa.

T e m a «PemieHue 3aga4 Nmo XUMHYECKHM YPaBHEHUSIM € Y4acTHeM
HEOPraHU4eCKUX BellecTB) (3a7aun Ha U30bITOK OJJTHOTO U3 BELIECTB, BBIXO/I IPOIYKTa,
npuMecd U pacTtBopbl) -20 4yacoB. MeTonuka pelleHus 3aAad M0 XUMHYECKUM
ypaBHeHUsIM. HaxoxaeHne Macchl (KOJIMYECTBa BEUIECTBA, 00BbEMA) MPOAYKTOB PeaKuu
no macce (KOJIMYECTBY BEIIECTBA, O0BEMY) MCXOIHBIX BEIIECTB. 3aKOH OOBEMHBIX
OTHOILIEHUWH Tra30B M MNPUMEHEHHE €ro IMpH pelIeHuH 3a7ady. TepMOXMMHYECKUE
ypaBHEHUs M THUIIBI 3a7a4y Mo HUM. HaxokaeHue macchl NPOIYKTOB pEaKIUH, €cliv
M3BECTHBI MAcChl IByX MCXOIHBIX BELIECTB (3a1auu Ha n30bITOK). Haxoxknenne mMacchbl
W1 00beMa MPOTyKTOB PEaKIIMU 110 U3BECTHOM Macce MM 00beMy UCXOIHOTO BEIIECTBA,
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conmepxariero nmpumecu. Haxoxaenne Macchl (KOJTUYECTBA BEIIECTBA, 00hEMa) IPOTYKTa
pEeaKIu MO0 UCXOIHOMY BEILECTBY, HAXOSAIIEMYCS B pACTBOPE.

[IpakTuueckKkasa 4acTb: pEHICHUE 33/1a4 IO JAHHBIM TEMaM; COCTABJICHHE
QITOpUTMA PEIICHUs] ATUX THUIIOB 3a7a4; CaMOCTOSTENIbHas paboTa MO COCTaBIICHHUIO
3a71a4 U OQOPMJICHUIO MX Ha KapTOUyKax IS MCIOJIb30BaHMUS HA YPOKaxX XHUMHH.
[ToaroroBka u yuactue B onumnuage UXTHU.

Tema «OKHCINTEIBLHO-BOCCTAHOBUTEIbHBIE peakmun»-5
yacoB. Kitaccudpukanuys XuMudeckux peakiuuil. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peakiuu. OKUCINUTENb, BOCCTAHOBUTENb, OKHUCIUTEIBHBIN ITPOIIECC, BOCCTAHOBUTEIHHBIM
nporecc. PaccraHoBka KOA((PUIIMEHTOB B pPEaKIMUAX C y4yacTHEM HEOPTaHUYECKHUX
BEILIECTB METOAaMU 3JIEKTPOHHOTO OajaHca U MOIypPEaKIui.

[IpakTudyeckas 9acTb: 0TpabOTKa HABBIKOB 10 PACCTAHOBKE KOA(D(PHUITMESHTOB
B OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUAX C Y4aCTUEM HEOPTaHMYECKUX BEIIECTB.
ITposeaenue OBP ¢ yuactuem KMnO4, K2Cr207 u H202.

T e M a «I'eHeTHYECKAsA CBA3b MEKAY OCHOBHBIMH KJIACCAMHU HEOPraHMYECKUX
coeMHEeHMID>- 6 4YacoB. OCHOBHBIE KJIACChl HEOPraHWYECKUX COEAMHEHUW MU HUX
XUMUYECKHE CBOMCTBA, crtocoObl nosydeHus. CrocoObl mepexoaa oT OAHOro Kiacca K
JIPYTOMY C MTOMOIIBIO PA3JIUYHBIX XUMHUYECKUX pPeakuuid. MeToauka pemeHus 3aaad ¢
VICIIOJIB30BAHUEM «IIEITOYKU IIPEBPALLICHUI.

IT PaKTH4YCCKasid 4acCTbhb: pPCIICHUC 3aJa4 Ha «IICIIOYKHU HpeBpaH_[CHI/Iﬁ» )41
HaXO0XICHHUC MaCChbl (KOJ’II/ILIGCTBa BCIICCTBA, 06T>€Ma) BCIICCTB.

Tema «KayecTBeHHble PpeaKIU¥M HAa HeOPraHU4YecKHe BelIeCTBAa» -5
yacoB. KauectBeHHble peakuun. Katmonel m aHHOHBI. KadecTBEHHBIE peaknuu Ha
KaTHOHBI: BOJAOPOJia, aMMOHUS, cepeOpa, JIUTHS, Kanus, HATpus, Kaiblus, Oapus,
meau(1l), sxeneza(ILIID), anromunus. KauecTBeHHbIE peakliMi HA AaHUOHBI: XJIOPUA-HOH,
cylibdar-uoH, HUTPAT-UOH, (ocdaT-uoH, CyIbPUA-UOH, KAapOOHAT-MOH, XPOMAT-HOH,
ruIpokcuI-uoH. llpaBuna TexHUKM Oe€30macHOCTH MpU paboTe € XUMHYECKUMHU
BEILIECTBAMU U MPHU padOTe B KAOMHETE XUMUMU.

[IpakTuHuuecKas 94ac T b: PEHICHAE 3KCOEPUMEHTAIBHBIX 33134 Ha
Olpe/iefieHUE BEILECTB B PACTBOPE, C IMOMOUIbI0 KadyeCTBEHHbIX peakuuid. [logdop
3aHMMATEJIbHBIX OIBITOB JJII XUMHUYECKOIro Beuepa, ux orpadorka. [lpoBenenue Beuepa
«YnuBUTENbHAs XuMHUA!» M €ro aHamu3. BupTyanbHas WM O4YHAsE 3KCKypCcUs B
nabopatoputo «Jlexéc» r.Jlakuncka wnu naboparopuro UXTHU.

Hrorosoe 3ansitue-1 yac. O606mneHne Mmarepuaina. Onmnaiin-. Mapados.
1.4. Tlnmanupyemble pe3yJibTaThl

[Io okOoHUaHWM OCBOCHHS TPOTPaMMbl OOydaronuecs OyayT yMeTh MPUMEHSTH
TEOPETUYECKUE 3HAHUS MPU PEUICHUU 3a/a4d M0 HEOPraHUYEeCKOW XHWMHH; COCTaBISTh
KOMOMHUPOBAHHBIC 33/Jlaud C YydYacTUEM HEOPTaHUYECKHX BEIIECTB; BBIMOIHATH
pa3nuYHBIC BUIBI SKCIEPUMEHTAIBHBIX 3a/lad; HAXOJUTh palMOHAIBHBIA CIIOCOO
pElIeHHs] OMpEeICHHON 3aJa4yil U TpaMOTHO €€ o(opmisTh, a Takxke padoTaTh C
TE€CTOBBIMM 33/ IaHUSIMU 110 KHUTaM U C UCTIOJIb30BAaHUEM HH(POPMAITUOHHBIX TEXHOJIOTHH.
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O:xunaemble pe3yabTaThl. [locie mpoxoxaeHus mporpaMMbl oOy4daromniye OyayT:
* 110 m e M e « OCHOBHble NOHAMUSL U 3AKOHbL XUMUUY.

1) 3mamb OCHOBHBIC 3aKOHBI U IMOHATHS XUMHUHU (aTOM, MOJICKYJIa, OTHOCHTEIbHAS
aTOMHas Macca, OTHOCUTEIbHAs MOJICKYJIIpHAs Macca, KOJIMYSCTBO BEIIECTBA, MAaCCOBAas
JIOJIST XUMUYIECKOTO DJIEMEHTA B BEIIECTBE, HOPMAIBHBIC YCIIOBHS); 3aKOH IMOCTOSHCTBA
COCTaBa BEIIECTBA, 3aKOH ABOTraJipo, Yuciio ABOraapo;

2) ymemb NPOU3BOANTDh PACUYCTBl C KCIIOJB30BAaHHEM OCHOBHBIX 3aKOHOB M
MOHSITUM; OIMCHIBATh CTPOCHUE aTOMA, OMPEACIATh BUJI XUMUUYECKOU CBSI3H, CTEIICHb
OKHCJICHHUS JIEMEHTOB B COEJIMHEHUHU, CO3/aBaTh IIaPOCTEP>KHEBBIE MOJAEIHU, B T.4. C
nomomibio MKT.

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

2) 3Hamb OCHOBHBIC BUJBI KOHIICHTPAIIUH pacTBOPOB (IIPOICHTHAS U MOJISIpHAs);
CHocoObl Mepexoia OT OAHOIO BHJAa KOHLEHTPALMH K JPYroMy; OCHOBHBIE OTpaciu
IIPOU3BOJICTBA, IJI€ IPUMEHSIOTCS pACUEThl Ha PACTBOPHI;

3) ymems TPOU3BOAWTH pacueThl HA OINPEACICHUE MPOICHTHOW M MOJSPHON
KOHIIEHTpAaIlMi pacTBOpa; MEPEBOJAUTH MOJSPHYIO KOHIEHTPAIMIO B MPOIEHTHYIO H
Ha000pOT;

* 110 m e m e «l azoobpazuvie seujecmeay:
1) umems npedocmaenenue 06 0COOCHHOCTIX CTPOCHHS ra3000pa3HbIX BEIIECTB;

2) ymems TPOW3BOIUTH PACUCTHl HA ONPEACICHHE OTHOCHUTEIHHOW IUIOTHOCTH
ra3000pa3HOro BEIIECTBA, BEIUMCICHHUE Yepe3 Hee OTHOCUTEILHON MOJIEKYISIPHONU MaCChI
ra3000pa3HOro BEIIECTBA; BHIYUCIIATH MACCy ra3000pa3HOro BEIIECTBA MO €ro 00beMy U
00beM 10 U3BECTHOM Macce MPU HOPMAJIbHBIX YCIOBUSIX C UCTIOIH30BAHUEM MOJISIPHOTO
o0beMa ra3oB; ONPEACISITh MOJICKYJSIpHBbIE (OPMYJIbl BEIIECTB MO MACCOBBIM JIOJISIM
XUMUYECKUX DJIEMEHTOB U OTHOCHUTEIHLHOW INIOTHOCTH Ta30B.

OO6yuaroiye moyy4aT BO3MOXKHOCTh HAYUYMTBLCSI COCTABIISATh 33/1a4M 10 JAHHBIM
TE€MaM, YTO CITIOCOOCTBYET MOBBIIICHUIO YPOBHSI OTBETCTBEHHOCTH Y4aIlerocs ,
CaMOOIIEHKH U CTaTyca peOeHKa 3a CYET COpeBHOBATEIBLHOTO d(PdekTa.

* 110 m e M e « Pewenue 3a0au no Xumuueckum ypasHeHUsIM».
1) umemo npedcmasnenue 0 XUAMHYECKUAX PEAKINIX, HX BUIAX;

2) 3Hamp OCHOBHBIC TPHHIUITBI PEIICHUS 3aJad [0 XUMHYCCKUM YPaBHEHUSIM;
METOAUKY pElIeHUs 3a1a4 [0 XMMUYECKUM YPABHEHUSAM, €CIIH OJHO U3 PEarupyromux
BEILECTB JJAHO B U30BITKE; HA BBIXOJ MPOAYKTA, IPUMECH, PACTBOPHI;

3) ymems nenath BHIYMCIICHUS 110 XUMHYCCKUM YPAaBHEHHUSM Ha HAX0XKICHHE MaCChI
(KonuyecTBa BEIIECTBA) MPOJAYKTOB PEAKIMU N0 Macce (KOJIMYECTBY BEIIECTBA)
BCTYMNAIONIUX B PEAKIMIO BEIIECTB M HAO0OPOT; pemiaTh 3aJaud M0 XUMHYECKUM
yYpaBHEHUSIM, B KOTOPBIX Yy4YaCTBYIOT Ta3000pa3HbIC BEIIECTBA, HCIONB3YS 3aKOH
OOBEMHBIX OTHOIICHWH Ta30B; MPOU3BOAUTH pACUYEThl MO TEPMOXUMHYECKUM
YpaBHEHUSAM; MPOU3BOJUTH pPACUEThl MO XWMHYECKUM YpaBHEHHSM (€CIM OJHO U3
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BEIIIECTB J1aHO B M30BITKE, HA BBIXOJ MPOAYKTA, MPUMECH, PACTBOPHI) M COCTABIISTH
3a71a4M, UCIIOJIb3Yys 3HAHHS O CBOMCTBAX HEOPTraHMYECKUX BEILECTB;

* 110 m e m e « OKucaumenbHo-60CCMano8UmMebHble peakuyuury:

1) 3namp 00  OKHCIIUTEIIPHO-BOCCTAHOBUTCIIBHBIX ~ PEAKIMSIX; O  IOHSATHH
OKHCJIUTEIIb UM BOCCTAHOBUTEIb, MOHATUSX OKHUCIWTEIbHBIN W BOCCTAHOBHUTEIBHBIN
IIPOILIECC;

2) ymems OTIpECTATh CTEIICHU OKHCICHHUS XMMHUYECKUX JJIEMEHTOB; PACCTABIIATH
KOA(GGUIUEHTHl B XHMHUYECKUX pPEaKUUAX C YyYaCTUEM HEOPraHMYECKHX BEIIECTB
METOJaMU JIEKTPOHHOT0 OajaHca U MOJIypeaKIni;

* 110 m e M e «l enemuueckas ces13b MeHcOY OCHOBHBIMU KIACCAMU HEOP2AHUYECKUX
COCOUHEHUU):

1) 3Hamb XMMHYECKUE CBOWCTBA W CHOCOOBI TOJYYEHHUS OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COCIUHEHHUI;

2) ymemb 3alUCHIBaTh PEAKIUU ISl «IICTIOYKU TPEBpAICHUN» C y4acTHEM
HEOPTraHWYECKUX BEIECTB; PEIIATh U COCTABIIATH 3a/1a4l HA «ILIETIOYKH MPEBPAILEHUN»;
aHAIM3UPOBATh X0/ OCYIIECTBIICHUS «LEMOYKH PEBPALLICHUN.

* 110 m e m e «Kauecmeennvie peaxkyuu Ha Heop2aHuvecKue sewecmear.
1) umemo npe()cmaefzeuue 0 KaYCCTBCHHBIX PCAKIUAX U UX IIPUMCHCHHH,

2) 3mamb W CcOOMIONATh TMpaBWIa TEXHUKH OE30MAacCHOCTH TIpH padoTe ¢
XUMUYCCKAIMH BEIIECTBAMU W 00OPYIOBAaHWEM; pEareHThl W METOJIUKY IPOBEIACHUS
KaueCTBEHHBIX PEaKINil HA OCHOBHBIC KATHOHBI 1 aHWOHBI HEOPTaHUYECKUX BEIIIECTB;

3) ymems NpoiCIbIBATh KAYSCTBEHHBIC PEAKIIUN; PUMEHATD MOJIYYCHHBIC 3HAHUS
IIPU PELIEHUU U COCTABIICHUH 3a/1a4 Ha ONPEEIICHUE BEIIECTB B paCTBOPE.

JIM4HOCTHBIE  PE3YJbTATHI: oOyuwaromuecsi ydarcss 00Jajath BOJied U
HACTOMYMBOCTHIO B JIOCTHKEHUU TOCTABIICHHOW II€JIM, CTAHOBSTCA CIIOCOOHBI BECTH
UCCIIEIOBATENBCKYIO PA0OTY MO OMPEEIICHNI0 XUMHUECKHUX BEIIECTB.

PA3JAEJI 2. KOMIIVIEKC OPTAHU3BAIIMOHHO-ITEJATOI'MYECKHUX

YCJIOBUM
2.1. KanengapHuslii yueOHbli rpaduk
I'ox JlaTa Jara Kon-Bo Kon-Bo Kon-Bo Pexum
oOydeHus | Hayana OKOHYAHUS | yUeOHBIX | y4EOHBIX y4eOHBIX | 3aHATUHN
3aHATUN | 3aHATUH HEJIENb JTHEH 4acoB
1 02.09 28.05. 35 35 70 1 pa3 B Henem0
2023 2024 o 2
aKaJeMHUYECKUX
gaca




2.2 YcaoBus peajin3zauuu NporpaMmmbl

BHyTpeHHUMU yCIOBUAMHU peaIn3alliy MPOrpaMMbl SIBISIOTCS:
- HaJTMYMe y4eOHOTro MOMEIIEHUs Il POBEICHUS 3aHSITHIA;
- HaJTMYre He00X0IMMOTO 000PYI0BaHUS ISl POBEJCHUS HKCIIEPUMEHTAIBHBIX 33]1a4;
- HaJM4Me HArJISIHBIX TMOCOOUM, TEXHUYECKUX CPEACTB OOy4YeHHUS, JUIAKTUUYECKUX
MaTepHayoB K TeMaM.

MaTtepuabHO-TEXHHUECKOE 00eCcieueHnEe MPOrpaMMBlI.

B mnepeuenbp oOopynoBaHUS 3/1aHUS, B KOTOPOM OyJIeT pealn30BaHa JaHHAs
nporpaMmma, BXOJSIT:
1. ITepconanbhubie KOMIBIOTEPHI (12 1IT.)
2. Mynbrumenuiiabii mpoektop (1 mr.)
3. OkpaH (1 mr.)
4. M®Y (npunrep, ckanep, konup) (1 mr.)
5. Mukponabopatopust xumuu (15 1mit.)
6.JIaboparopHas nocya.

Bo3M0OXHOCTH MUKPOJIA00OpATOPHUH 110 XUMHUHU

Ilepedyensb padoT M0 XUMHHU, BHINOJIHAEMBIX C IOMOIIbIO
MHKPO0JIA00paTOPHH JJIS XUMHYECKOI0 IKCIIEPUMEHTA
JlaGopaTopHbIe ONbITHI

1. Pa3nenenue cmecei

2. [Ipumepsl pu3nyeCKUX SBICHUN

3. XuMu4ecKue sIBICHUS

4. Paznosxxenue ocHoBHOro kapoonarta meau (1) (manaxura)
5. Peakuus 3aMenieHuss MeIM KeEJIE30M B paCTBOPE XJIOpHIA
meau (11)

6. JleiicTBuE pacTBOPOB KUCJIOT HA UHIUKATOPHI

7. OTHOILLIEHHE KUCIIOT K METAJJIaM

8. B3zanMoaencTBre KUCIOT ¢ OKCUIAaMU METAJLIIOB

9. BzanmoaencTBre OKCHUIa MarHus ¢ KUCJIOTaMH

10. CBoiicTBa 0OCHOBaHUH (OTHOIIIEHHE OCHOBAaHUM K BOJIE U
WHUKATOPaMm)

11. B3aumoeiicTBrE yTIIEKUCIOTO ra3a ¢ U3BECTKOBOM
BOJIOU

12. B3aumoieiicTBrE MIEN0Uel ¢ KUCTOTaMu (peakius
HEWTpaIu3alumn)

13. Uzy4yeHue cBOMCTB aM(OTEPHBIX TUIPOKCUIOB

14. B3anmoielicTBUE HEPACTBOPUMBIX OCHOBAHUH C
KHUCJIOTaMHU

15. Paznoxxenue rugpokcuaa meau (I1) mpu nHarpeBanuu

16. ITonyuenne ruapokcunos xene3a (I11) u (II1) u uzyyenue
MX CBOWCTB

17. BeiTecHeHHE OJTHOTO METajlIa IPYTUM U3 PacTBOpa COJIH
18. Xumuueckue CBOMCTBA COJISTHOM KUCJIOTHI
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19. Pacno3HaBanue COJISTHON KHUCJIOTHI U €€ COJIEH
20. Pacrio3zHaBaHue rajjoreH1u0B
21. Pacnio3HaBanue mona

22. BelTecHeHue raJJorcHu 0B U3 PaCTBOPOB UX COGI[I/IHGHI/Iﬁ

23. [IpoBenenue peakiyii HOHHOTO OOMeHa st
XapaKTEPUCTUKU CBOMCTB AJIEKTPOIUTOB

24. Peakmu oOMeHa, HAYIIHE ¢ 00pa30BaHUEM OCAJIKOB
25. Peaknmm oOMeHa, HAyIIUE ¢ BBIICICHUEM ras3a

26. OnpeneneHne xapakTepa cpejibl pacTBOpa ¢ MOMOIIbIO
YHUBEPCAIBHOTO MHAUKATOPA

27. PacriozHaBaHue Cylb(})aT-nHOHOB B PACTBOPE

28. N3yuenue BIUsAHUSA yCIOBUM HA CKOPOCTh XUMUYECKUX
peakuuii

29. BzanmoaeicTBrEe CoJIei aMMOHHS CO MIET0OYaMu
(kayecTBEHHAs peakiys HA UIOH aMMOHUS)

30. CBoiicTBa a30THOI KUCIIOTHI

31. O3HakoMIIeHHE CO CBOMCTBaMH opTodhochopHOit
KHUCIIOTHI U (hochaToB

32. O3HaKOMIIEHHE C a30THBIMHU U (OCPOPHBIMU
yA0OpEHUsIMU

33. O3HaKOMIIEHHE CO CBOMCTBAaMHU KapOOHATOB U
ruApoKapOOHATOB

34. KauecTBeHHas peakiusi Ha KapOOHAT-UOH

35. CBolicTBa Colel YrOJIbHOM KUCIOTHI

36. CBoCTBa KPEMHUEBOM KUCIIOTHI U €€ COJNEN

37. BeitecHenue okcugom yriepoaa (IV) kpemauenoit
KHUCJIOTBI U3 €€ COJIEN

38. Pacnio3HaBaHuE MO OKPACKE MIAMEHU COJIEH IIEIOYHBIX
METAJIJIOB

39. OkpaimmBaHue MJIaMEHU COJISIMU IIET0YHO3EMETbHbBIX
METAJIJIOB

40. KauectBeHHas peakiiusi Ha noHbl xenesa (1) u sxenesa

(1)

41. Oxucnenue cynbdara xenesa (II) autparom cepedpa

42. Bzanmoneiictue xnopuna xkenesa (I1I) c nonumom kanus

43. X¥MUYECKHE CBOMCTBA IIMHKA U €70 COCTUHEHU
44. B3anmMoeCTBUE KeJe3a C paCTBOPAMH KHUCIIOT
45. Ilonyuyenue cynbara Terpaammunamenu (11)

46. KauecTBeHHas1 peakiysl Ha TIIUIEPUH

47. KauecTBeHHasl peakius Ha GeHOIT

48. IlomydyeHue yKCyCHOIO aJibJIeTHU/1a OKUCICHHEM
ATUJIOBOTO CIHPTA

49. KauecTBeHHBIE PEaKIMU Ha abJETHIbI
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50. OkucneHre MypaBbUHON KUCIOTHI pACTBOPOM
MepMaHraHara KaJus

51. PacTBOpHMOCTb KUPOB

52. O0GHapyXKeHHE HeTPeIeTbHBIX COCTMHCHUHN B XKUJIKUX
HepTenpoIyKTaxX U pacTUTEIILHOM Macie

53. B3aumoeiicTBue 1itoko3sl ¢ rugpokcuioM Meau(Il) u
aMMHa4YHBIM pacTBOpPOM okcuja ce-pedpa(l)

54. XvMH4YeCcKrEe CBOMCTBA caxapo3bl

55. B3aumoencTBue Kkpaxmaia ¢ HOA0M, TUIPOJIN3
Kpaxmaja

56. B3zaumoelicTBue kpaxmasia ¢ HoJoM (MUKPOCKOTIOM)
57. ligeTHbIC peakiuu Ha OETTKH, CBEPThIBAHUE OCIIKOB
58. CBolicTBa MOJIUATUIICHA

59. CpoiicTBa NOJMBUHUIXJIOPH/IA

60. CBolicTBa KarpoHa

HNudopmanuonHoe odecneyeHne nporpaMmel.

[Ipn peanuzanuu nOpoOrpaMMBl  MCIOJB3YIOTCS IPE3EHTAlUMU, BHIECOYPOKH,
METOJIUYECKUE M JIUJIAKTHYECKHE TMOCOOWS Il IPOBEACHUS 3aHSATHUM, MPOBEPKH U
3aKpeIICHUs 3HaHHM, B T.4. PACIIOJI0KCHHBIC Ha CICAYIOIMMX CalTax:

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/.

Kommnaxk1-aucku: Hupposas 6a3a Bugeo «Xumus. CereBas Bepcusi». THCTUTYT
HOBBIX TexHosoruil. 2006; BupryansHas mkona Kupuina u Medoaus. «Ypoku xumun
Kupwina u Medoaus 89 wimace, 10-11 kmace». OO0 «Kupuin u Medoauit». 2002;
«Otkpertas xumus». OO0 «Duzuxon». 2005; Bam penerurop «Xumus 7-11 kmaccy.
OOQO «PaBnoBecue». 2004; ObOpazoBateiibHass KOJUICKIUS. XuMmusi ajisi Bcex — XXI:
Xumuueckre onbIThl co B3pbiBaMu U 0e3». OO0 «1C-ITabmumuury. 2006; Xumus.
MyneTumenuiiHoe ydeOHOe mocoOue HOBOro ooOpasma. 8—9 kiacc. DIEeKTpoHHas
oubmmoreka. «IIpocsemienuey. 2002.

Kaaposoe o0ecnieuenne.
3aHATHSA OpraHU3yeT yUnuTelb XUMUU BhICHICH KBaTU(PUKATMOHHON KaTETOPHH.

2.3 ®opMbI aTTECTALNH
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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-a1cd26d56d67
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41
http://www.maratakm.narod.ru/

[Tporpamma «O3anadeHHass XUMHs» HE MPEANoiaraeT Kakux-iu0o CHerralbHbIX
3a4€THBIX WJIM S5K3aMEHALIMOHHBIX 4YacoB. TeKylIHMil KOHTPOJIb OCYILIECTBISETCS B
TEYEHHUE BCETO Kypca o0yueHus B pa3inyHbIX ¢popmax. OcHOBHBIE (HOPMBI MOBEICHUS
UTOTOB U OLIEHKA PE3YJIbTATOB O0YyUEHHUsI: KOHKYPCHI 0 PEUICHUIO U COCTABIICHUIO 3a/1a4;
CEMHUHApPBI; HKCIIEPUMEHTaNIbHAs M MpaKkThUueckas padoTa; yyacTue B OJMMIIUATaX U
MHTEIJICKTYyalbHBIX MapadoHax; CMOTp 3HAHUH.

[IpomexxyTouHas aTTecTalusi MPOBOAMUTCS KaK OLIEHKAa PEe3yJlbTaTOB OOy4YeHUS 3a
roJl ¥ BKJIOYAET B ceOsl MPOBEPKY TEOPETUUECKUX 3HAHUM, MPAKTUUECKUX YMEHUU U
HaBBIKOB. MToromas arrectamusi MPOBOJUTCS MO OKOHYAHUIO OOYYEHHs MO JaHHOM
porpamme.

Pe3ynbpTaThl MTOTOBOM aTTecTallid OOYYaIOIIMXCS JODKHBI OLIEHUBATBCS TAKUM
00pa3oMm, 4TOOBI MOKHO OBLIO OMPENETUTh:

- HACKOJBKO JIOCTUTHYTHI MPOTHO3UPYEMBIE PE3YJIbTaThl MPOrpaMMBbl KaxKJIbIM
00yyvarnmmcs;

- MIOJIHOTY BBITIOJIHEHUS TPOTPAMMBI;

- pe3yIbTaTUBHOCTh CAMOCTOATEIBHOM NEATEIbHOCTH OOY4YaroIIerocsi B TEUCHHUE
BCEX T'OJI0B O0yUYEHUS.

[TapameTpbl I0/IBEICHUS UTOTOB:

- KosmuecTBO oOywaroumxcs (%), MOTHOCTBIO OCBOMBUIMX JIOHOJHHUTEIBHYIO
0011e00pa30BaTeIbHY0 IPOrpaMMy, OCBOMBIINX MIPOTPAMMYy B HEOOXOAMMOM CTENECHH,
HE OCBOMBIIIHX MIPOTPAMMY;

- HE00OXOIMMOCTb KOPPEKIIMH ITPOTPAMMBI.

Kputepun olieHKH pe3yabTaTUBHOCTH.

Kputepun olieHKH ypOBHS TEOPETUUECKON MTOATOTOBKHU:

- BBICOKMH YPOBEHb — 00YHaIOLIUICS OCBOWI TPAKTUYECKH BeCh 00BEM 3HaHuM 100-
80%, MpelyCMOTPEHHBIX TPOTPAMMOM 32 KOHKPETHBIN MEPUOJ; CIECIIUATIbHBIE TEPMUHBI
yHOTpeOIISIET 0CO3HAHHO U B TIOJTHOM COOTBETCTBHUH C UX COJEPIKAHHUEM;

- CpeHul ypoBeHb — y oOydJaroiierocs o0bEM YCBOCHHBIX 3HaHMI cocTaBisieT 70-
50%; codeTaeT crenuagIbHyI0 TEPMUHOJIOTHIO C OBITOBOM;

- HUBKUM ypOBEeHb — oOydarouiuiicst oBnazen Menee 4eM 50% oObéMa 3HaHUH,
NPENYyCMOTPEHHBIX MPOTrpaMMOM; peOEHOK, Kak MpaBuio, H30eraer ynoTrpeossTh
CIIeLIMAJIbHbIE TEPMUHBI.

Kpurepuun oLeHKH YpOBHS MPAKTAYECKOU MMOATOTOBKH:

- BBICOKHH YpOBeHb — oOy4Jaromuiics opnaaen Ha 100-80% yMeHUSIMH 1 HaBBIKAMU,
PETYCMOTPEHHBIMU MTPOTPAMMOM 32 KOHKPETHBIN MEPUOT; paboTaeT ¢ 000pyA0BaHUEM
CaMOCTOSITEJIbHO, HE HCIIBITHIBAET OCOOBIX TPYIHOCTEH; BBIMOJHSACT MPAKTUUECKHUE
3a7laHusl C PJIEMEHTAMHU TBOPYECTBA;

- CpeIHUI ypoBeHb — y oOydaromerocs o0bEM YCBOCHHBIX YMEHHUM M HABBIKOB
coctaBiser 70-50%; paboTaeT ¢ 000pyJ0OBaHUEM C MOMOIIBIO TI€Jarora; B OCHOBHOM,
BBITIOJTHSIET 3a/1aHUSI HA OCHOBE 00pa3la;

- HU3KUI ypoBeHb — oOyuaromuiics ocBousl MeHee ueM 50% mnpeaycMOTpeHHBIX
YMEHUM ¥ HaBBIKOB; WCIBITBIBAET CEpPhE3HBIC 3aTPyAHEHUS TMpu padoTe ¢
000pyIOBaHUEM; B COCTOSIHUM BBINIOJIHATH JIUILb MPOCTEHIINE MPAKTUYECKUE 3adaHUs
nejarora.
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[Ipu oOydyenuu mo mporpamMme OOyYarOIIHUECs MOCTOSHHO COMPHUKACAIOTCI CO
chepoil CTaHOBJIEHUS JIMYHOCTH OOydaromuxcs (BbIOOp LI€NHU, JOCTUKEHUE ycCrexa,
CTpEeMJICHHE HAWTH MOHMMaHHE C POBECHHKAMHU, B3POCIBIMH,  YIy4IICHUE
B3aMMOOTHOIICHUN C  POJAUTENSIMHU, U3KHUBAHUE TMOJPOCTKOBBIX  KOMILIEKCOB
HEMOJIHOIEHHOCTH). (OCHOBHBIA MPUHIUII KOHTPOJIA — CpPaBHEHHE pe3yJbTaTOB
oOyyJaromerocs ¢ ero CoOOCTBEHHbIMHU, MPEABITYIIIUMH pE3yIbTaTaMU OT TEMBI K TEME.

2.4.0ueHoYHbIC MATEPHAJIBI
1.HabGops! 3anau gist tem 2,3,5.
2. Tectol k TeMaM 4,7,8.
[TonpoOHOE onMcaHre UTOTOBOTO TECTUPOBAHUS B MpUiIokeHnu Nel.
2.5. MeToanuecKkue MaTepuajbl

Oco0eHHOCTH OpraHu3ali 00pa30BaTEIbHOIO MPOLECCa — OUHBIE 3aAHSATHUS.

®opmbl  opranuzanuu 3aHaTui. [IporpamMma mnpegycMaTpuBaeT NpUMEHEHHE
pas3nuuHbIX (GopM pabOThl: TPYNNOBOH, WHAMBUAYAJIbHON (CO34aHHME TNPOEKTOB,
MOJTOTOBKA COOOIIEHUH U JOKJIAA0B), Au(depeHIIMPOBaHHONW (MO Tpynmnam) MpH
BBIIIOJIHEHUH JIA0OPATOPHBIX U MPAKTHUECKUX padoT. B 3aBUCHMOCTH OT crtOCOOHOCTEN
00y4aromuxcst MOKET MPUMEHSATHCS HHIUBUAYaIbHO- TPYIIIOBas popma 3aHITHS, KOTaa
Mearor yaesieT BHUMaHUe HECKOJIBKIM 00y4aronumMcs (KaK MpaBUiio TeM, Y KOTO 4To-
TO HE TIOJTy4aeTCs) B TO BpeMs, KOTla Apyrrue paboTaroT CaMOCTOATEIHHO.

@dopMbl  3aHATUN: UHAUBUAYyaJbHAs W TpymmoBas padoTa; aHaiW3 OUIMOOK;
caMoCTosITeNIbHas  paboTa; COpPEBHOBAHHWE, 3a4yeT; MEXIPEIAMETHBIC  3aHSITHS;
MPAKTUYECKUE 3aHATHS, DKCIIEpUMEHTaIbHasl pad0Ta; KOHKYPCHI [0 COCTaBJICHUIO 3a/1a4
Pa3HOIO THUIIA; KOHKYPCHI MO 3aIIATE COCTABICHHBIX OOYJArOITUMUCS 3a/1a4.

CrpykTrypa 3aHATHI. 3aHATHUS B OCHOBHOM KOMOWHHUPOBAHHOTO THUIIA, BKJIIOYAIOT B
ce0sl TEOPETUYECKYI0 U MPAKTHUECKYI0 YacTh. OCOOEHHOCTBIO SIBISIETCA NMPOBEIACHUE
71a00paTOPHBIX U MPAKTUYECKUX PAOOT HA 3aHATUSIX.

Metonbl pa®oThl Ha 3aHATUM. MeTonbl W TPHEMbl OpraHU3aluu  y4yeOHO-
BOCIIUTATENBHOTO Mpolnecca: 0ObICHEHHE, paccka3 U Oecella, OKUBIIAIOIINE UHTEPEC U
aKTUBU3MpPYIOIIME BHUMaHKe. Vcroip30BaHne HAarIISIHBIX TOCOOUH (TabJInL, pUCYHKOB,
KAapTHUH, IJIAKaTOB, MOJEJIEN), IEMOHCTPALMOHHBIN NIOKA3; YIPAKHEHHS; IPAKTUUYECKas
paboTa; perieHne TUIOBBIX 3a/1a4. M3yueHue Marepuaia ¢ MOMOIIBIO MyJIbTUMETUNHBIX
cpenctB. WHmuBuayanbHOEe OOBSICHEHHE OTACNIBbHBIM OOydYalomUMCs IO BOIPOCaM
UHIMBHUIYaAJIbHBIX, JKCIEPUMEHTaJIbHBIX paboT. McnpaBrneHue WHAMBHUIYaTbHBIX
ommbOok. Ilouck w ananmu3 wHbopmaruu, pabora ¢ kHuroil. Ha HauampHOM »dTame
COBMECTHO C MEAaroroM, B JaJbHEHIIEM CaMOCTOATENbHO. MeETOonbl — YaCTUYHO-
MOMCKOBBI, HCCIEA0BATENbCKUM, J1a00paTOPHBIM, WHAMBUIYAIBHOTO OOy4YEHHS;
COCTaBJICHME PA3HOr0 THUMNA 3aJa4 M KOMIUIEKTOBaHME HMX B albOOM; COCTaBJICHUE
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XAMHUYECKUX KPOCCBOPJOB; IIPUTOTOBJIECHHE PACTBOPOB BEUIECTB ONPEACIECHHOU
KOHLIEHTpalMu Ui MCIOJB30BAHMS MX HAa MPAKTHYECKUX paboTax MO0 XUMUHU.
OpraHuzaiusi UCCie10BaTeIbCKONU JEATEIHbHOCTH OOYYAIOIIUXCSl B XOJI€ BBITIOJIHEHUS
71a00paTOPHBIX U MPAKTUYECKUX, IKCIIEPUMEHTAIBHBIX Pa0oT.

2.6. Cniucok JnTepaTypsbl

- Jlumepamypa ons neoazoea
Axodd, P. UckyccTBo pemenus npodsem. M.: Mup, 1982;

. AnamoBud, T.II., BacunseBa, I'.1., MeukoBckuii, C.A. COOpHUK OJUMITHATHBIX
3amad o xumuu. Munck: Hapoanas acsera, 1988;

. borosisnenckas /.b. Ilytu k TBOpuecTBy. M.: 3Hanue, 1981;

. Eppirun, JII1., [Iumkux, E.A. Metoauka pemieHus 3aaad IO XUMHU. M.:
[Ipoceenienue, 1989;

. Ky3bemenko H.E., Epemun, B.B., [TonkoB, B.A. XumMus i1 IIKOJbHUKOB CTapIIINX
KJIACCOB M MOCTYyMarouux B By3bl. M.: [Ipoda, 1995;

Kyssmenko H.E., Tepenun B.U., PeixoBa O.H. u ap. BerynurenbHbie 5K3aMEHBI U
OJIUMIUAJABl 1O XWUMHUHU: ONbIT MockoBckoro yHuBepcurera/ mnoj pea. H.E.
Ey3pmenko,0.H. PeokoBa u B.W. Tepenuna.- M.:M3n-s8o MI'Y, 2018;

«  Kymmnapes, A.A. Yunmcs pemats 3agaun o xumuun. M.: [llkona-IIpecc, 1996;

. JIumun, P.A., Monouko, B.A. Xumus pis abutrypuentoB. OT cpeaHel IIKOJIBI K
By3y. M.: Xumus, 1993;

. Coopnuk 3amanuii Beepoccuiickoit CedeHOBCKOM ONMMITHAJIBI IITKOJIBLHUKOB TI0
xumun. 2020/21 yu.r./ ®I'AOY BO Ilepsriit MI'MY numenn .M. CeuenoBa Mun3zpana
Poccun,2021

. CemenoB, M.H. 3agaun mo XuMuM MOBBIIIEHHOM CIIOXKHOCTH JIJisi a0UTypUEeHTOB. B
44, JI.: U3p-Bo JIT'Y, 1991;

. Cyposuena, P.II., CaBunkuii, C.H. 3amanus mo XuMuUM JJjIsi CaMOCTOATEIbHOM
paboTsl yuamniuxcs. M.: [Ipocsemenune, 1991;

. Xomuenko, I'.H., Xomuenko, M.I".3amaun mo XuMuu Jyisi TOCTYHAIOIIUX B BY3bl. —
M.: Hosasa Boana, 1997;

Irpemmuep, I'N., Xoxnosa, A.Md. Mertonuka pelleHHUs] PaCUETHBIX 3aaad IIo
xumun: [Tocodue nms yaurens. M.: [Ipocsenienue, 1998.

na yuawuxcsa u pooumeneti:

. Epeirun, JI.I1., I'paGoswiii, A.K.3amaun u mnpumepbl MO0 XHUMHH C
MEXIPEeIMETHBIM cojiepxkanueM (cnennpenmers). M.: Boicinas mikona, 1989;
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. Ky3emenko, H.E., Epemun, B.B., IlonkoB, B.A. Xumus sl MIKOJbHUKOB
CTapIIMX KJIACCOB M MOcTynaromux B By3sl. M.: Jlpoda, 1995;

. Kymnapes, A.A. Yuumcesa pemars 3amaun no xumun. M.: Ilkoma-IIpecc,
1996;

. JIuaun P.A., Monouko B.A.Xumus qyist abutypueHToB. OT cpeaHei IMIKOJIbI
K By3y. M.: Xumus, 1993;

. Onumnuaapl ¥ KOHKYpCcHBIE dk3ameHbl o xumuu B MI'Y/ H.E. Ky3smenko
(u np.) : mox pen.H.E.Ky3pmenko — M.: JTabopaTopust 3Hanmii,2019;

. CemenoB, WM.H.3amaum 1o XWMHHM TIOBBIIICHHOM CJIOKHOCTH  JJIA
abutypuenToB. B 4 u. JI.: U3n-so JII'Y, 1991;

. ITy3akos, C.A., [Torikos, B.A. [Tocobue mo Xumuwn AJ1 TOCTYHAIONINX B BY3BI.

Bomnpocsl, ynpaxuenus, 3agaun. O0pa3ibl 3K3aMEHAIIMOHHBIX OuieToB. M.: Briciias
mkoua, 2005;

. Copoxkun B.B., 3noraukos, 3.I". Xumus B rectax: ITocoOue misi MKOILHUKOB
u adbutypuento. CI16:CMUO Ilpecc, 2013;

. Cyposuesa P.I1., Cauukuii, C.H., UBanoBa, P.I'. 3aganus no xumuu st
CaMOCTOATENIbHOU paboThl yuamuxcs. 2-¢ u3a. M.: IIpocsenienue, 1981;

. Xomuenko ['.II. Xumua mig nmoctynmaromux B By3bl. M.: Beicmiasg mikona,
2002;

. Xomuenko WN.I'. COopHMK 3a7a4 M yHPa)KHEHHH MO XMUMHUH JUIsl CPEeIHEH

mkoyasl. M: HoBas Bomna, 2021.

Ipuioxkenue Nel
OLHEHOYHBIE MATEPHUAJIbBI

Cnenndukanus nexaroru4ecKux U3MepuTeIbHbIX MATEPHAJIOB 110 POrpaMMe
«O3agayeHHAst XUMMS»

Ha3znauenue IIMMoB — npoBeieHre MPOMEXYTOUHON aTTECTAUUA O0yUYaIOIIHUXCS
Mo  JIOTIOJMHUTENIbHOW  00IIeo0pa3oBaTeibHOM  OOIIEpa3BUBAIOIIEH  Mporpamme
«O3anayeHHas xumus» B (opme nuarHoctuueckoud padoTel. Llens — ompenenenue
YpOBHSI (CTETIEHN) JOCTUKEHUS INIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHSI IOMIOJIHUTEIBHON
00111e00pa3zoBaTeNbHOM o01Iepa3BuBaroliei mporpamme «O3anauyeHHass XUMUS.

CTpyKTypa IHarHOCTHYECKON PadoThI

Kaxx11p1il BapuaHT IMarHoCTUYECKOM pabOThl COCTOUT U3 IBYX YacTEH U BKIIIOYAET
12 3aganuii. OguHakoBble MO (PopMe MPeCTaBICHUS U YPOBHIO CIOKHOCTU 3aJaHus
CTPYIIUPOBAHBI B OMPEICICHHBIX YaCTIX paOOTHI.

Yacms I conpepxut 6 3aaaHuil ¢ BBIOOPOM oTBeTa (0a30BOr0 YPOBHS CIONKHOCTH).
Hx ob6o3nauenue B padote: 1-5 u 1 3aganue ¢ KpaTKUM OTBETOM (TTOBBIIIICHHOTO YPOBHS
cnoxxuoctH). Ero o6o3nauenue B padore: 6.

Yacmes 2 copepxuT 1 3amaHue C pa3BepHYTHIM OTBETOM (BBICOKOTO YpPOBHS
cinoxuoctH). Ero o6o3nauenue B padore: 12.

17



Bce 3amanust B paboTe pacroyioeHbl B IOPSJIKE HapacTaromen ciIoxHOCTH. Jloms
3a71aHui 0a30BOT0, MOBBIIIIEHHOTO U BEICOKOT'O YPOBHEMN CII0’)KHOCTH COCTaBHIIa B paboTe
71%; 16%; n 14% (COOTBETCTBEHHO).

Bpems BbinosiHenus: 40 MUHYT

Kpurepuu oneHuBaHmsi:

Yacts 1: 3aganue 1-5onenuBaercs B 1 0ami, 3amanue 6 oleHUBacTCs B 2 Oajuia

Yacte 1: 3amanuel?2 oneHuBaercsa B 3 Oawia

KonngecTBo 3amanuii KommuecTBo 6ajioB
Yacts 1 6 7
Yacts 2 1 3
Bcero 7 10

O0001IEeHHBIH TUIAH IMATHOCTHYECKOH PadoThI

N2 | [IpoBepsembie  amemeHTHl | YpoBeHb | [IpumepHoe | MakcumanbHbIN

COJICP)KaHMS CJIO’)KHOCTH | BpeMs Oamn 3a
3aJlaHHs | BBIIIOJHEHUS | BBIIIOJIHEHHUE
3aIaHUs 3aIaHus

* | Beruncnenue MOJISIPHOM b 3 1
Macchl BEIecTBa

* | Boiuncienne — koaudecTBa b 3 1
BeIleCTBa

* | Beruuciienue oObnema rasa b 3 1
IpH H. Y.

* | Pacuer qHucia YACTHIL b 3 1

(MOJIeKyJ1, aTOMOB) IO €ro
Macce, IO  KOJHMYECTBY
BCILIECTBA WJIM IO O0BEMY.
Yucno ABoraapo

* | Beruncnenue MaccoBOM b 3 1
JI0JTN XUMHUYECKOTO
DJIIEMEHTA B BEIICCTBE

* | OnpenenieHne  xapakTepa I1 10 2

cpeabl pacTBOpa KHUCIOT U
IeJI0Yed € IIOMOIIBIO
UHIMKATOPOB.

KauecTBeHHblE peaknuu Ha
HOHBI B pacTBope (XJIOpui-,
cynbdar-, KapOOHATHOHBI,
noH ammoHnus). [lomyyenue
razo00pa3HbIX BEILIECTB.
KauecTBeHHBIE peakuny Ha
ra3zo00pa3HbIe BEIIIECTBA
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(kucnopog, BOJIOPO/I,
YTJIEKUCIIBIN ra3, aMMHUaK)

* | Beruncienue MacCOBOM B 15 3
JTOJIN PacTBOPEHHOTO
BEIllECTBA B pacTBOpE.
Brruncnenue — koimdecTBa
BEIleCTBa, MAacChbl WM
o0BeMa BEIIECTBA 10
KOJIUYECTBY BEIIECTBA,
Macce Ui O00BEMY OJITHOTO
nu3 peareHTOB AIH
IPOJIYKTOB PEAKIINH

JleMOHCTpallMOHHBIN BapuaHT 1
1. MonsipHas macca pocopHOl KUCIOTHI paBHA
1) 96r/momn
2) | 98r/moib
3) 82r/moinb
4)  94r/moinb
» Kakoe xoimuecTBO BemiecTBa cojepkutcs B 16 T okcuaa xxenesa (I111)?

* 0,1 mons
* 1 moub
* 0,5 monb
* 10 moJib
* Omnpenenure 00beM (H.y.), KOTOPHIH 3aiimyT 0,25 Mok KUCIOpOAa?
e 5,6n1
e 2,81
e 5,81
 224n
* Omnpenennurte 4UCIO MOJIEKYT 5,611 a30Ta.
« 15*10%
° 6*1023
« 1,5*10%
° 2*1023

* Ha kakoil quarpaMmmMe pacupeneseHre MacCOBBIX JI0JIEH SJIEMEHTOB OTBEYAET
KOJIMYECTBEHHOMY COCTaBy ocdaTa aMMOHUS?
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32% ) 370

-]

Lad
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&

45%

23% 25%

33%
27%

28%

OTEET: [I

VeTaHoBHTE COOTRETCTEHE MEHTY OBYMA BCIIECTEAMH H PCAKTHEOM, © TOMOLLLEMD
KOTOPOTD MOMKHO PATNIHYHTE 3TH BELIECTEA.

BEHIECTBA PEAKTHB
A) NadCOsm NaxS5i0s 1y CulCla
B) K:C0sm LizCOs 2y HCI
B) Na:S0su NaOH 3) MgO
4y K40y
MAB|B

Crreet:

* 170r pactBopa HuUTpara cepedOpa CMelIagu ¢ M30BITKOM pPacTBOpa XJIOPHUAA
Hatpus. Bemman ocagok maccout 8,61r. BeuncianTe mMaccoByr JOJIIO COJIM B
pacTBope HUTpaTa cepedpa.
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