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1. Komiiekc OCHOBHBIX XapaKTEPUCTUK MPOTrPaMMBbI.
1.1. TlosicHuTeNbHAS 3aNMMCKA

HanpaB/jieHHOCTh  NPOIrPaMMBbI:  €CTECTBEHHOHAyYHAs,  [peJHA3HAYEHA  JUIs
JOIMMOJIHUTCIIBHOI'O U3YYCHHA XUMUH, KAK Ha 6a3OBOM, TakK 1 Ha HpO(i)I/IJ'IBHOM YPOBHC.

[Tporpamma pazpaboTana B COOTBETCTBHH CO CIEAYIOUIMMHA HOPMATUBHBIMH JOKYMEHTAMHU:

- @enepanbHBIM 3aKOHOM OT 29.12.2021 1. Ne273-D3 «O06 obpazoBanuu B POy

- [Ipuxa3zom MunmucrepcrBa npocsenieans Poccuiickoit deaeparu 0109.11.2018 1. Ne196 «O6
yTrBepkaeHnH llopsiika opraHu3alMyd M OCYHIECTBICHHS OOpa3oBaTEIbHON IESITEIHHOCTH IO
JIOTIOJTHUTEIBHBIM 00111e00pa30BaTEeIbHBIM IPOTPAMMaM»

- [IucbmoM MunuctepcrBa oopazoBanus u Hayku Poccuiickoit @enepaunu ot 18.11.2015 Ne(9-
3242 o nampaBieHuH «MeTOINYECKUX PEKOMEHJAIMI [0 MPOEKTUPOBAHUIO JIOTIOJIHUTEIbHBIX
00111e00pa30BaTeNIbHBIX MPOrpaMM (BKJIFOYAsi pa3HOYPOBHEBBIE IPOTPAMMBI))

- Ilonoxennem o pononHutenbHOM oOpazoBanuun B MOVY-COII Ne2 r. Kpacuwii Kyt
CapartoBckoii 00J1acTH.

AKTYaJlbHOCTh  NpPOrpamMMmbl.  Ilporpamma  «O3ajaueHHas  XUMHA»  MMEET
Ipo()ECCHOHAIBHYIO HAlpaBJIECHHOCTb. YUYEHHUKY, M30paBIIEeMy XMMUYECKYIO CIIELHUAIBbHOCTb,
OHa IIOMOXET OBJIAJETh B COBEPIICHCTBE HEOOXOAUMBIMM IPUEMAMU  YMCTBEHHOMU
JESTCIIBHOCTH, DPAa3BUTh TBOPYECKOE MBIILICHUE. BaKHBIM KOMIIOHEHTOM JTOr0 Ipouecca
SBJISICTCS YMEHHUE pelllaTh XUMUYECKUe 3a/1a4M, TaK KaK OHO BCEr/la CBSI3aHO ¢ OoJiee CIIOKHOU
MBICIUTENILHON JEATENBbHOCTRIO. [l TeX, KTO CMOMKET OBJIAJAETh COJEPKAHUEM JaHHOU
IporpaMMbl, pelleHue 3a7ady He OylneT BbI3bIBaThb 0COOBIX TpyaHocTeil. IIpomnecc perieHus
CTaHEeT YBJIEKATENbHBIM U OyAeT HPUHOCUTH YAOBJIETBOPEHHUE, IMOAO0OHOE TOMY, KOTOPOE
HOJTYy4aroT JIIOOUTENU pasrafblBaHUs KPOCCBOPJAOB. YMEHHME peElIaTh 3aJaud pa3BUBACTCS B
npolecce OOydeHMs, U Pa3BUTh ITO YMEHHME MOYKHO TOJIBKO OJHUM IIyTEM — IOCTOSHHO,
CHCTEMaTHUYECKH PEIaTh 3aJ1a4H.

C nomompto mnporpamMmbel «O3ajaueHHas XHMMUS» MIKOJIBHUK HPUOOpPETET M 3aKPEHuT
IPaKTHUECKHE HABBIKU B pabOTE C BEIECTBAMH, BBIIONHSASA Pa3IMYHOIO YPOBHS CIO0KHOCTH
IpakTHUYECKHE 3a1aHKs. B ¢BsA3M ¢ 9TUM JaHHYIO IporpaMMy o ¢popMe coaepKaHus 1 mpolecca
NEAArOTUYECKON NEATEIbHOCTH MOXHO OTHECTHM K MHTEITPHUPOBAHHOMY BHUIY, T.K. OHa
00BbEMHSET B 1I€J10€ 00JaCTH OCHOBHOT'O U JOMOJIHUTEILHOTO 00pa30BaHusI.

HoBu3Ha. 3a ocHoBy nporpammsl Obl1a BbIOpaHa aBTOpPCKas MPOrpamMa JOMOIHUTENBHOTO
obpazoBanust 8—11 wmaccel «O3amauennas xumus» C. b. ToJICTOXHMHCKOH, y4HTENs XUMUH,
mejarora JIONMOJHUTEIBHOrO oOpa3oBaHMs IeHTpa oOpasoBanust Ne 1475 1. Mocksa,
[DnexTponnsIii pecype http://him.1september.ru/view_article.php?ID=201000403 ].
OTtimunTeIbHbIE 0COOCHHOCTH.

[Tpennaraemplii Kypc HOCUT OOYYAIOIIMA, pa3BUBAIONIMNA M COLMAIBHBIA XapakTep, MO3BOJISIET
OpUEHTUPOBAThLCS Ha BbIOOp OyayIiei npodeccun Bpaya, TeHEeTUKa, O1osora, Kojiora.

Anpecart. Ilporpamma paspaborana uist ydamuxcst 8-11 KIaccoB, KOJIMYECTBO JIETEH B
rpymme — 12-15  dgenoBek. Bo3pact pereil, y4acTBYIOIIMX B peanu3aluud JaHHOU
obOpasoBarenbHOU mporpamMmel: 15-18 ner.

Ilenarornyeckasi 1eJ1eCOO0OPA3HOCTh  OOYCIOBIE€HA TEM, 4YTO  IIKOJBHHKAM
MPEOCTABIISECTCS] BO3MOYKHOCTD ITOTIOJIHUTH 3HAHUS, IPUOOPECTH M 3aKPETTUTh HABBIKU PEIICHUS
TEOPETUYECKUX M, YTO OCOOCHHO BaXKHO, MPAKTUYECKHUX 3aj]ad 10 XWMHUHU. Pemenwe 3amad
3aHUMAaeT B XMMHYECKOM OOpa30BaHWU BaXHOE MECTO, TaK KaK 3TO OJWH W3 BaKHEHIINX
MPUEMOB OOYYEHHMs, IOCPEACTBOM KOTOPOTO oOecrednBaeTcs OoJjiee TIYyOOKOE€ W TOJIHOE


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

YCBOEHHE Yy4yeOHOro Marepuana IO XMMHUU M BbIpabaThIBAETCS YMEHHE CAMOCTOSITEIBHOTO
OCMBICJIEHHS U IPUMEHEHUS IPUOOPETEHHBIX 3HAHUI.

['maBHBIM KpUTEpHEM OTOOpa y4YalMXCsl B TPYNIBI SBISETCSA JKelaHue pedeHka mpuodpectu
HaBBIKM PEIICHUS! TEOPETHYECKHX 3a/1a4, BBIIOJHEHUS MPAKTHUYECKUX PabOT IO OINpeesIeHUI0
BELICCTB.

O0beM nporpaMmael: 144 vaca

Cpoxu 0CBOECHHUS MPOrPaMMbl: 4 roza (36 mecsiues). C yueToM 0cOGEHHOCTEH BO3pacTa
Y YPOBHS MIOATOTOBKY JICTEH JaHHAsI IPOTpaMMa MOXKET aIallTHPOBAThCsI, HAIIPUMEP: 2 Jaca B
HEJIENI0, CPOK peann3anuu 2 roja.

B rpymnmer 1-ro u 2-ro roga o0ydeHust MOTyT HabupaTbes AeTH 13 8—9-X KIIaccoB, a TAKKe
CTapluIue 1o Bo3pacry, T.e. yuenuku 10-x u 11-x knaccoB. B mocneayromux rpynnax (3—4-i
roJibl OOy4eHHs) 3aHUMAIOTCS IETH, 00Jiee TOATOTOBJICHHBIC TT0 TAHHOMY IIPEIMETY.

Pexum 3aHATHM: 1 yac B Heeno, 36 4acoB B roj, 3aHaTHs 110 40 MUHYT.
1.2. Ileapb 1 3a5a4u MPOrpaMMbl

Ilesb: pasBuTHE HHTEMIEKTYaIBHOTO U TBOPYECKOTO IOTEHIMANA IE€TEN HA OCHOBE
(dbopMUPOBaHUS ONEPALMOHHBIX CITIOCOOOB YMCTBEHHBIX JICUCTBUMN MO PEIICHUIO TEOPETHIECKUX
Y TIPAKTUYECKUX 33J1a4 B 00JIACTH XUMHUH.

3amaumn:
o0vyyarolme:

®  COBEPLICHCTBOBATDH 3HAHUS yYalllUXCSA O THIIAX PACUETHBIX 3a4a4 U aIrOpUTMaxX UX
peueHus,

® (opmupoBaHHUE MPAKTUYECKOTO YMEHHS NPU PELICHUH SKCIIEPUMEHTAIBHBIX 33]a4 Ha
pacro3HaBaHUE BEIIECTB,

® [I0BTOPEHUE, 3aKPEILICHUE OCHOBHBIX ITOHATUH, 3aKOHOB, TEOPUH, & TAK)KE HAYUYHBIX
(dakToB, 00pa3yIOLUINX XUMHUUECKYIO HAYKY,

® COBEpLICHCTBOBATH YMEHHUs peulaTh 3aa4¥ MHTETPUPOBAHHOTO TUIIA,;

Pa3BHUBAIOIINC.
® pa3BHBATh JIOTHYECKOE MBIIIJICHUE YUalUXCs IPHU PEIICHNUH 33]]a4 ¢ HECTaHIaPTHBIMU
(bopMyIHpOBKaMH;

® Ppa3BHUBATb CAMOCTOATCIIBHOCTb, YMCHHUEC MMPCOJ0JIEBATh TPYAHOCTU B YUCHUU;
® Ppa3BHBATHh MPAKTUYCCKHUE YMCHUA YUAIIUXCA ITPH BBIITOJTHCHHUU IMMPAKTUYCCKUX
OKCIICPUMCHTAJIBHBIX 3aJ1a4,

® pa3BHUBaTh HABBIKU CAMOCTOSITEILHON pabOThI U yUeOHO-KOMMYHUKATUBHBIE YMEHHS.

BOCIIMTATCJIbHBIC!

® co3aaBaTh MEeAArOrn4eCKux chyauHﬁ YCHICITHOCTHU JIs TOBBIICHUS COOCTBEHHOM
CaMOOIICHKHU U CTATyCa yHalllnuXCs B I'Jia3aX CBEPCTHUKOB, NIEAAroroB 1 pOI[HTGJIGfI;

® (DopmupoBaTh MO3HABATEIbHBIE CHOCOOHOCTEH B COOTBETCTBUU C JIOTUKOW Pa3BUTHUS
XUMHYECKON HAYKH,

® conelcTBOBaTh B MPOGOPUEHTAIINH IIKOIbHUKOB.



1.3. Copepxkanue mporpamMmMbl

YUYEBHO-TEMATHYECKHWH IUIAH

Nen/ HaunmenoBanue pasjieiia, TeMbl O0mwmii 00bem B yacax | Popma
n Bcero | Teop | IIpakr | art-
usi HKa TecTanuu/
KOHTPOJIsI
1 200 obyuenusn
1 BBoaHoe 3ansiTHeE. 1 1
3aaum U3 CTAaKaHa ¢ PacTBOPOM. 10 3 7
2-3 Bbruncinenue MaccoBol  J10IM paCTBOPEHHOTO | 2 1 1 COCTaBIICH
BEIIIECTBA B pactBope. [TporienTHAs us  3a1aq
KOHLECHTPALHSL. 1o JIaHHOHU
4-6 | PacueTsl, CBA3aHHBIE C MOJIIPHOI KOHIIEHTpauuei | 3 1 2 Teme;
7-10 | [Tepexom oOT OmHOrO BHUJA KOHIEHTpaluii K |4 1 3
Apyromy.
11 WuauBuayanbHas KOHCYJIbTalUs 1 1
3aKoHbI NPUPOABI B MUpe XUMHUHU 15 3 12
12- Tpenaxep pacyeToB o Gpopmysie BEIIeCTBA. 2 1 1 O6cyxIeH
13 We  auro-
14 BbiunciieHne OTHOILICHHME MacC DIIEMEHTOB B | 1 1 putMa coc-
BeIleCTBE TaBJICHUS
15 Onpenenenne MaccoBOM jgomu  xumudeckoro | 1 1 ;ziﬁ)ﬁ 1o
DJICMEHTA B BEIIECTBE Tewe:
16 Pacuer maccel snemeHTa MO HW3BeCTHOM wMmacce | 1 1 yuacTHe B
BEIIECTBA, COJICPIKAIIETO TAHHBIN 3JICMEHT 10.01 OMMITHAL
17- Brrurcnenue Macchl BEIIeCTBa 1O Macce daeMeHTa | 217.01 2 e o
18 B HEM 24.01 XHMMY;
19 Brruucnenue xonnyecTBa BemecTra no ero macce | 131.01 1 UH]IMBUTYa
20 Pacyer wmaccel 1O W3BeCTHOMY KonmdecTBy | 107.02 1 JIBHBIC
BellecTBa KOHCYJIbTa
21- Pacuer mnpocreiimeit ¢opmynsl BemectBa 1o | 31402 | 1 2 i
23 MacCOBBIM JIOJISIM DJIEMEHTOB B COCTUHEHHUH gg-gg
24- Pacyer wuymcna wdwactmip mo ero wmacce, mo | 307.03 |1 2
26 KOJIMYECTBY BEIECTBA HJIH IO 00bEMY. %‘11-83
O3anadyeHHbIe ra3ol. 8 2 6
27- OnpeneneHre OTHOCUTENBHOM MIIOTHOCTH Ta3a 22803 |1 1 COCTaBIIEH
28 04.04 ud 3a1a49
29 Bbruuciienre  OTHOCHTENBHOH — MOJEKYIsipHOW | 111.04 1 Ha MaHHYIO
MAcCChI 110 €70 OTHOCHTEIBHOM MIIOTHOCTH TeMmy,
30 OmnpeneneHre Macchl ra3000pa3HOro BemecTBa mo | 118.04 1 ﬁiﬁ?ﬁ;
ero oobemMy. MousipHblii 00beM razoB e 110
31 Brruncnenne o6bema razoo0pa3Horo BemiecTa mo | 125.04 1 XHMHT
€ro Macce, 1o KOJMYECTBY BEIIEeCTBA
32- Onpenenenne GopMysbl BEIIECTBA MO MAacCOBBIM | 216.05 | 1 1
33 JIOJISIM BJIEMEHTOB M OTHOCHTENIBHON IutoTHOCTH | 23.05
raza
34 NuauBunyanbHas KOHCYJIbTALMS 1 1 Komkypcbt
35- HTorosoe 3ansiTue 2 2 «Ozana
36 apyTay,

«HTEIIeKT




yaJlbHBII

Mapadon».
Hroro 3a 1 rox o0yuyenus 36 9 27
Nen/m HaunMeHoBaHue pa3aesia, TeMbI OO0uruii 00bem B yacax | opma
Bcero | Teop | IIpakr | art-
HA HKa TecTauuu/
KOHTPOJIsI
2 200 00yuenusn
1 BBoaHoe 3aHATHE. 1 1
O3a1aueHHbIe HEOPraHNMYeCKUe BellecTBA. 20 7 13
2-3 Breruucinenne wmaccel  (KOaMYecTBa  BEIIECTBA) | 2 1 1 Camocrosite
NOPOJAYKTOB pEaKIuh MO0 Macce (KOJHYECTBY gzgi’;a o
BEIIIECTBA) UCXOJIHBIX BEIICCTB. coCTABCHMH
4-5 Brruncnenne obbema ra3oB M0 M3BECTHOW Macce | 2 2 10 3a7a4 H
(KOMMYECTBY BEIECTBA) OJHOTO M3 BCTYMAIOIIUX odopmieHu
B PEAKIMIO WK TOJYYaIOIINXCS B PE3yJbTaTe €€ 10 X Ha
BEIIECTB. KapTO4Kax
o JIs1 UCITOJIb-
6-7 Pacuer 00BEMHBIX OTHONIEHWH Tra3oB 1O | 2 1 1 §0BaHm A
XUMHUYECKHM YPaBHCHUSIM ypokax
8 PacyeTsl o TepMOXMMHYECKUM ypAaBHEHUSIM 1 1 XUMUH.
9-11 | PacueTsl M0 XMMHUYECKHM yPaBHEHUSIM, €CIIA OIHO | 3 1 2
U3 pearupyronmx BeIecTB B U30BITKE [onroroska
12- OnpeneneHne MaccoBOW WM OO0BEMHOW o | 2 1 1 gnﬁ\jﬁ;ﬁ:
13 BBIXO/Ia MPOJIYKTA. 110 XHMUIL
14- Berancnenne Maccel wiam o0bemMa  TPOIYKTa | 2 1 1 Hanucanne
15 peakiuu 1O M3BECTHOM Macce WIH 00beMy CleHapHs
MCXOJJHOTO BEIIECTBA, COIEPIKAIIETO IPUMECH 1o
MIPOBEJIEHU
16- Haxoxxmenne Maccbl (KOJHMYeCTBa  BEIIECTBA, | 3 1 2 10 HezeH
18 o0beMa) TPOJAYyKTa pEaKIUH IO HUCXOJHOMY XHMHH B
BEIIIECTBY B PacTBOpE 1TKOJTE.
19- Haxoxaenrne mMacchl IpOAYyKTa peakiuy 1Mo macce | 3 1 2
21 HUCXOJIHOTO  HEOPraHWYECKOTO  BEIIeCTBA  C
MIPUMECSIMH
OKuCJINTEJIb - OH «TPaduTe/Ib)» S 2 3
22- [IpumeHeHne MeTolla AIEKTPOHHOrO OanaHca s | 2 1 1
23 COCTaBIICHUS yYpaBHEHHIA OKHCITUTEIIHHO-
BOCCTAaHOBUTEJIHHBIX PEAKIUU.
24- [Ipumenenue MeToa MOJTypEaKIIui g | 3 1 2
26 COCTaBJICHUS ypaBHEHUI OKHCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKITHU.
OT 0IHOT0 HEOPTAaHNYECKOT0 BellecTBa K 5 1 4 Odopmenn
wyrows o
27- Haxoxnaenne Maccel (KoaudecTBa — BEIIECTBA, | 3 1 2 cBopIy 113
29 00BeMa) BEMIECTBA 110 IEMOYKEe MTPEBPANCHUI KPOCCBOPJIO
30- Ocy1ecTBiIeHNE EMOYKH MPEBPAIEHUH, perienue | 2 2 B, COCTaB-
31 10 HEM SKCIEPUMEHTAIBHBIX 33]1a4 JICHHBIX
JA€TbMHU Ca-
MOCTOATECIIb
HO.
AHaJuTHYecKasi JabopaTopusi. 4 1 3
32- Pemenne 3agau Ha KauecTBEHHOE ompeneneHue | 4 1 3
35 KaTHOHOB M aHHOHOB HEOPTaHUYECKUX BEIIECTB
36 HTorosoe 3ansiTHe 1 1




Hroro 3a 2 rox o0yuenust 36 11 25
Neni/ | HaumeHoBaHue pa3jiesia, TeMbl O6muii 06beM B yacax | ®opma at-
n Bcero | Teop | Ilpak | Tecramuu/
us THKA KOHTPOJIsA
3 200 00yuenus
1 BBoaHoe 3ausTHE. 1 1 CocrasieHn
HeusBecTHOE OPraHHYeCKOE BeIeCTBO 5 2 3 ¢ sanat
2 H > 1 l ygactue B
aXOXKJCHHE MOJICKYJSIPHON (OPMYIIbI BEIIECTBA KoHKypCe
10 MaCCOBBIM JIOJISIM BXOJISTIIMX XUMHUECKUX «O3axaun
3JIEMEHTOB. Ipyral!»
3-4 | HaxoxaeHue MOJEKyIsipHOW (opMyssl BemiecTsa | 2 1 1 Orbop
10 OTHOCHTEJIBHOM IUIOTHOCTH JIAHHOTO BEIIECTBA ?:;aefem;;;
110 KAKOMY-JIH0O raszy Y A—
5-6 | Haxoxnaenue wmonexkynsipHod (opmynbl raza mo | 2 1 1 «O3anavenn
MaccCe MMPOAYKTOB Cropanus as XUMUA
JUIA HOHBIX
XHUMHUKOB»
O3anayeHHbIe OPraHUYEeCKUEe BelleCTBA 9 3 6 Hozroroska
7-9 | Haxoxnmenne Macchl  (KoaM4ecTBa, o00beMa), | 3 1 2 yaalMHceA
IUIaKTHYEC
NPOAYKTOB pEakluu 10 Macce (KOJHYECTBY, oo
00beMy) HCXOOHBIX BEIIECTB, C  YYaCTHEM MaTepHana;
OpPTaHMYECKUX BEIIECTB ydactie B
10- HaxoxeHne mpoIyKTOB peakiiuy, €CIId U3BECTHHI | 3 1 2 LIKOJILHON 1
12 Macchl 2-X HUCXOAHBIX BEIIECTB (3a7aud Ha MYyHHLHTAT
6 . OJIMMITHAC,
U30BITOK), C YIaCTHEM OPTAHUYECKUX BEIIECTB,; COCTABICHIL
13- Haxoxnenne w™accel uiM o0beMa MPOIYKTOB | 3 1 2 e 3ajaHuil
15 peakuMM 1O M3BECTHOM Macce UM 00beMy 0  XUMHH
HCXOJHOTO BEIIECTBa, COJAEpXKallell MpUMecH, ¢ AL
aCTHEM OPTraHUYECKHX BEIICCTB WHTEIICKTY
ya p ) aNBHOTO
MapadoHa
OT oaHoro oprannyeckoro BemecTBa k |10 3 7 Cocrasnenu
prrOMy € IEIIOYCK
» MpeBpamieH
16 OcyHIveCTBJ'IeHI/Ie LENOYKHU MpeBpalleHuil, pemenue | 4 1 3 i .
19 M0 Hel DKCIIEPUMEHTATBHBIX 3a/1a4 obCysKIeH1e
20- OcyLiecTBIICHUE LETIOYKH mpespalneHuid, | 4 1 3 AIMOHATIbH
y peBp p
23 CBSI3BIBAIOLIEH OpPraHWYeCKHEe M  HEOpraHW4eCKUe BIX
BEIIECTBA. croco6oB
24- HaxoxmeHne  XapakTepUCTHK  BeIIeCTBa 1O | 3 1 2 fiepexona.
26 L[EMIOYKE TPEBpAILICHUN
OpraHuveckne BelmecTBa OKHCJISIIOTCS U 5 2 3 Odopmienn
BOCCTAHAB/IMBAIOTCH. ¢  JAHAaKT.
MaTtepuajia:
27- [Ipumenenne metona BJICECTpOHHOFO Oamanca g | 3 1 2 KapTOuKH
29 cocraBineHus ypaBHeHuit OBP ¢ ywactuem 3aAHIAMH,
OpPTaHWYECKUX BEIIECTB. COCTABJL.KPO
30- [Tpumenenue MeToaa TOTypEeaKIIHit s | 2 1 1 CCBOP/IOB.
31 cocraBineHuss ypaBHeHuii OBP ¢ yuactuem
OpPraHUYeCKHX BEIICCTB.
AHajuTHYeCcKas JadopaTopusi. 5 2 3
32- Pemenne skcriepruMeHTABHBIX 331249 Ha 5 2 3
35 oTpesieNIieHue OPTaHUYECKUX BEIECTB B PACTBOPE




36 HToroBoe 3ansiTue 1 1
Hroro 3a 3 ron o0yuyenust 36 13 23
Neni/n | HaumeHoBaHMe pa3jiena, TeMbI Oo0mmii 00beM B yacax | ®opma
Bcero | Teop | IIpakr | aT-
usi HKa TecTanuu/
KOHTPOJIsI
4 200 oOyuenus
1 BBoaHoe 3ansiTHe. 1 1
OT BOIOPO/AA 10 KCEHOHA. 2 1 1 Cemunap
2-3 Hanmcanue 31ekTpoHHBIX U rpadudeckux Gopmyn | 2 1 1 «Or
aTOMOB U MOHOB 3JICMEHTOB HaTpus 10
aproHay
O3a1avyeHHas1 CKOPOCTH XUMHUYeCKOH peakunu. | 6 2 4
O3agayeHHoe XMMHYECKOe PAaBHOBECHE.
4-5 PacueTsl CckOpoCTH peakIud 1O M3MEHCHHUSM | 2 1 1 Hoxaroroska
KOHIICHTPALMI BEIECTB, JABICHHS, TEMIIEPATYPHI 1 ydactue B
6-7 OrnpezesieHne KOHCTAHTBl PABHOBECUS 2 1 1 Egﬂxh;ifie
8 Pemenne 3amau Ha cMemeHue xumuyeckoro | 1 1
paBHOBECHSI.
9 BoinosHeHue 3KkcnepuMeHTalIbHON paboThI 1 1
«PacTBOpuMBIe)» 3a1a4u 4 4
10 Bbruucnenne MaccoBoil  onu  pacTBOpeHHoro | 1 1 [purorosne
BEIIIeCTBA B pacTBope. [TponienTHAs HHC pacconma
KOHIIEHTpaIls. znpe;gf;ia
11 Pacuersl, cBg3aHHbBIE ¢ MOJSIPHOIN KOHUEHTpanuei. | 1 1 oii
Hepexon OT OJHOI0O BHIA KOHLIeHTpaLII/Iﬁ K KOHIICHTpAIl
I[perMy' Hu.
12 Penienue 3a1a4 Ha cMEMIMBaHUE PaCTBOPOB 1 1
13 BoinosnHeHue 3kcnepuMeHTalbHON paboThI 1 1
3amaumn ¢ XHMHYECKOro MPOM3BOACTBA. 4 2 2 Coobuienns
14- | Perienue 3a/1a4 HAa THIMYHBIC TIPHEMBI TIPOMBITIT- | 2 1 1 ;’;;L:;A;;’IH :
15 JIEHHOTO TIOJIYY€HHs] aMMHUaKa HIMIECKIX
16- Pemienue 3a1a4 Ha TUITMYHBIEC TPUEMBI IPOMBIIII- 2 1 1 TPOM3BO/ICT
17 JIEHHOTO TIOJIYYE€HHSI CEPHON KHUCIIOTHI. Bax
BCIICCTB.
O3a1ayeHHbIE METAJLIbI 5 2 3
18- Pemienue 3a1a4 Ha OCHOBHBIE CBOMCTBA METAJJIOB. | 3 1 2 Cocrasnenn
20 BrinonHeHne skcrnepuMeHTalIbHON paboThl e "
21- DIeKTPOIu3 2 1 1 gsﬂzmzsgjq
22 o
O3agavyeHHble HEMETAJJIbI 4 1 3 c6opHHUKa
23- Pemenne 3amay  Ha  OCHOBHBIE  CBOWCTBa | 2 1 1
24 HEMETAJIJIOB.
25- BrinonHenue sKcrepuMeHTaIbHONH paboThI 2 2
26
O0o01eHue 8 2 6
27- KoMmOuHMpOBaHHBIE 33724 TI0 HEOPTAHUYECKOH | | 3 1 2 Cocrapnenn
29 OpPraHu4eCcKOil XUMHU ¢ JKclepH-
30- TecToBpie 3amaHWsi TIO HEOPraHUYECKOH W | 2 2 MCHTAIRHBI




31 OpTraHUYECKON XMMUHU 3ajad,  MX
32- 3a/1aHus MOBBIIIEHHOIO YPOBHS CIOKHOCTH 3 1 2 saluura M
35 BBIITIOJIHCHHU
eCmotp

35- HUTorosoe 3ansitue 2 2 3HAHML.
36

Hroro 3a 4-ii ron o0yuenus 36 13 23

Hroro 3a 4 rona o0yyeHus 144 46 98

Conep:kanue

1 200 obyuenusn
BBoanoe 3ansaTme. Teopernyeckas dYacTh: 3HAKOMCTBO C IIPOTPaMMOM, CTPYKTYpOH W
3anadamu 1-ro roga oOyuenus. Onpeznenenue pexxuma 3aHaTuil. [IpoBeaeHne nHCTpyKTaxa 1o
TeXHHKE 0e30IacHOCTH NPU paboTe ¢ XMMUYECKIMH BEIIECTBAMH U B KAOMHETE XUMHUH.

3agauun u3 crakaHa ¢ pacTBopoM. OCHOBHBIC NPUHIUIBI OPOPMIICHHS 3a7ad MO XHUMUHU.
Meronuka pemieHus 3aJad Ha BbIYMCIEHUS MAacCOBOM JOJIM pPacTBOPEHHOI'O BEIIECTBAa B
pactBope. Buabl KOHIEHTpamuii: mnpoueHTHas U MojspHas. Ilepexom oT oaHOro Buaa
KOHLEHTPALUH K APYTOMY.

Ipaxmuuyeckas yacmy: pelieHUe 3a7a4 Mo JaHHOW TeMe; IPUTOTOBJICHHE PACTBOPOB C 3a/IaHHOM
KOHLEHTpaluel MyTeM BbITapuBaHus, pa30aBieHUsl, J00aBJIEHUEM PaCTBOPUMOTO BEILECTBA.

3aKkoHbI NpUPOALI B MUpPe XMMHMHU. MeTo/iMKa penieHts 3a7jad Ha HaX0KIEHUE OTHOCUTEIbHON
MOJIEKYJISIDHOM Macchl, Ha BBIYHCICHUE OTHOLIEHWI MacCc JJIEMEHTOB B BELIECTBE, Ha
OIpEIeIEHNE MaCCOBOM J10JIM XMMHUYECKOIO JIEMEHTA B BEIIECTBE, HA HAXOXKAECHUE KOJINYECTBA
BEIIeCTBA M0 €ro Macce M HaoOOpOT, HAa BbIBEACHUE MpocTeiimeil GopMyibl BemecTBa Mo
MacCOBBIM JIOJISIM AJIEMEHTOB B COEIMHEHUH, Ha pacyeT 4Kciia CTPYKTYPHBIX €IMHUIL 110 Macce,
KOJINYECTBY BEIIECTBA MU 00BEMY.

Ilpakmuyeckas uyacmu: pELIEHWE TUIIOBBIX 3a/ady Ha J@HHYI0 TeMmy; o(OopMIEeHHE 3ajad;
00CyX/IeHHE pallMOHAIBHBIX CIIOCOOOB PELICHHUS.

O3agavenHble ra3pl. Meronuka pelieHUs 3a1ad Ha ONPEIECIIEHUE OTHOCHUTEIBHON IIOTHOCTH
ra3a U HaxOXJE€HHE MO He OTHOCUTEIHHON MOJIEKYJspHOH Macchl. MOJSpHBIA 00beM ra3os.
Hopwmanbhble ycnoBus. [TpuHuMnel pemeHus 3aqad Ha: ONpeeNeHHEe Macchl Ta3000pa3HOTo
BEIIIECTBA 10 €ro o0beMy, MPH HOPMAIbHBIX YCJIOBHUAX; BBIYMCICHHE 00bEMa Ira3000pa3HOro
BEIIECTBA II0 €ro KOJMYECTBY; ompeaeiacHHe (opMysbl BEIIECTBA 10 MAaCCOBBIM JOJSIM
JJIEMEHTOB Y OTHOCUTEIBLHOM IUIOTHOCTH ra3a.

Ilpakmuueckasn yacms: HaAXOXKAECHUE U OOCYXIECHUE PALlMOHAIBHBIX CIIOCOOOB PELIEHUs 3ajad.
CocraBienue 3a1a4 1o TeMam 1-ro roja o0y4eHus 1 Ux 3alura.

HTorosoe 3ansiTue. 0606H_[CHI/IC Marcpurajia. O6CY)KI[CHI/IC " MOABCACHUC UTOTOB KOHKYPCOB.

2 200 oOyuenusn
BBoaHoe 3aHsAiTHE. 3HAKOMCTBO C IPOrpaMMOM, CTPYKTYpOl M 3ajadyaMu 2-ro rojia oOydeHusl.
Onpenenenue pexuma 3aHaTuil. [IpoBeneHne MHCTpyKTaXka MO TEXHHKE O€30MACHOCTH TpHU
paboTe ¢ XMMHYECKMMH BEIIEeCTBAMHM M B KaOuHeTe XuMuM. IIoBTOpeHHME M3Y4EHHBIX paHee
METO/IOB, CITIOCOOOB M IPHEMOB PEIICHUS 3a/1a4.

O3anavyeHHbIe HEOPraHMYeCKUe BellecTBa. (337a4i Ha W30BITOK OJTHOTO W3 BEIIECTB, BBIXO/T
MPOJIYKTa, NMPUMECH U PacTBOpPbI). MeToauKa pemeHus 3a1ad M0 XUMUYECKUM YpPaBHEHHSIM.




Haxoxnenne wmacchl (KOMMYeCTBa BEIIECTBA, 0OObeMa) TNPOAYKTOB peEakUUH [0 Macce
(KoMM4ecTBy BelIecTBa, 00bEMY) MCXOAHBIX BEIIECTB. 3aKOH OOBEMHBIX OTHOIICHHH Ta30B H
MNPUMCHCHHUC €T0 IPpHU PCHICHUU 3a1a4. TepMOXI/IMI/I‘IeCKI/Ie YpaBHCHHA W TUIIBI 3a4a4 110 HHUM.
HaxoxneHne Macchl MPOAYKTOB PEAKINH, €CIM W3BECTHBI MAcChl JIBYX MCXOJHBIX BEIIECTB
(3amaun Ha u30BITOK). OmnpeneneHHe MacCOBOM WM OOBEMHOW JOMM BBIXOJA IPOIYKTA.
Haxoxnenne macchl miM 00beMa TNPOJYKTOB PEaKIMU IO W3BECTHOW Macce WM 00BbeMy
HCXOJHOTO BEIECTBA, cojeprkaiero mpumecu. HaxoxkaeHue macchl (KOJHMYECTBA BELIECTBA,
o0bema) MPOyKTa PEaKkLnH 110 UCXOJHOMY BELIECTBY, HAXOAAIIEMYCSl B pacTBOPE.
IIpakmuueckas uacmos. pelICHUE 33/1a4 110 JAaHHBIM TeMaM; COCTABJIEHHUE aJIrOpUTMa PEIICHUS
9THX TUIOB 3aJa4; CaMOCTOSTEIbHAs padOTa MO COCTaBICHHIO 3a1ad M O(OPMIICHHIO MX Ha
KapTO4Kax IJId UCIIOJIb30BAHUA Ha YPOKaX XHUMUHU.

Oxucauresb - OH «rpaduresib». PaccraHoBka Kod()(UIIMEHTOB B PEAKIUAX C yJacTHEM
HEOPraHMYECKUX BEIIECTB METOJaMH 3JIEKTPOHHOr0 0ajaHca U MoJypeaklui.

Ilpakxmuueckas yacmo.: 0oTpabOTKa HABBIKOB MO0 PACCTAHOBKE KOA(PPHUIIMEHTOB B OKUCIUTEIHLHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUAX C YUACTHEM HEOPraHUYECKUX BEIIECTB.

OT 0IHOr0 HEOPraHMYecKOro BemlecTBa K Apyromy. OCHOBHbIE KJIACChl HEOPIaHUYECKHUX
COCIMHEHUH M MX XMMHYECKHE CBOMCTBA, CIIOCOOBI Moay4deHusi. CrocoObl epexoaa OT OJHOTO
KJacca K IpyroMy ¢ MOMOUIBbIO Pa3IMYHBIX XMMUYECKUX peakuuil. Meroauka pemeHus 3a1a4 ¢
UCTIOJIb30BAaHUEM «IICTIOUKH MPEBPAILICHHIT.

Ilpakmuueckas wacme.: pelleHHE 3aJad Ha «IICTIOYKU MPEBPAIICHHI» M HaX0XXJICHUE MAacChl
(KoJMuecTBa BEMIECTBA, 00beMa) BEIIECTB.

AHaguTH4eckas Jaboparopusi. KadecTBeHHbIE peaklMM HAa KAaTHOHBI: BOJOPOJA, aMMOHUS,
cepebpa, nUTHS, Kayius, HaTpus, Kanpuus, Oapus, wmenu(ll), sxenesa(ILIl), amomunus.
KadecTBeHHbIE peaklMUd Ha AHUOHBI: XJOPHI-UOH, Cynb(aT-MOH, HUTpAT-UOH, (ocdar-uoH,
cynb(pUI-MOH, KapOOHAT-UOH, XPOMAaT-UOH, THJIPOKCUI-NMOH. [IpaBuia TeXHHKH 0€30macHOCTH
npu paboTe ¢ XMMUYECKMMU BEIIECTBAMHU U NP paboTe B KAOMHETE XUMHH.

IIpakmuueckas uacmu: pPEUIEHHE SKCIEPHUMEHTAIBHBIX 33Jad Ha OIPENEICHUE BEIIECTB B
pacTBope, C IIOMOIIBIO KadecTBEHHbIX peakuuid. Ilog0op 3aHMMATENbHBIX OIBITOB JUIS
XUMHUYECKOTo Beuepa, ux orpaborka. IIpoBenenue Beuepa «YauBUTENbHAas XUMHS!» U €ro
ananmu3. CocraBienue cOOpHHKA 3a/1a4 [0 HEOPraHUYECKON XUMHH.

HroroBoe 3ansitue. O0oOmenne marepuana. [loaBenenue uroroB. OOcyxkaeHue cOOpHUKA
3a71a4 0 HEOPTraHUYECKON XUMUH.

3 200 oOyuenusn
BBoaHoe 3ansATHE. THCTpYKTaX MO TEXHMKE 0€30MAaCHOCTH. 3a/layM TPETHEro rojaa o0y4deHHUs.
Tematuka 3aHATHA. B3auMOCBA3p HEOPraHWYECKOM XHMHUM C OpPraHMYECKOM XHUMHEH.
OpraHuyecKkue BelecTBa.
Ipaxmuueckas wacmy: cemuHap «0KuBasi 1 HeXXUBasi IPUPOJA.

HeusBecTtHoe opranmyeckoe BemecTBO. CrocoObl HAXOXAECHUS MOJEKYISPHOM Macchl
BEIIECTBA: [0 MAaCCOBBIM JOJSM BXOASIIMX XUMHYECKHX OJJIEMEHTOB; IO OTHOCUTEIBbHOMN
IUIOTHOCTH  JIaHHOTO  BEIECTBA IO KAaKOMy-TMOO Tra3y M HPOAYKTaM  CrOpaHHs.
Ilpakmuueckas uyacmu: peLIEHUE 3a7ad HAa HAXOXKIECHHUE MOJEKYJISIpHOW (hOpMysbl BEIIECTBA.
CocraBnenue 3a1a4 u ydacrtue B KOHKypce «O3anaub apyral»
Ot0op wuHTEpecHbIX 3agau s cOOpHHMKAa «O3anadeHHass XUMHUS JJIs IOHBIX XHUMHKOBY.

O3anaveHHble opraHuveckue BemrecTBa. OCOOCHHOCTH MPOTEKAHHUS XUMUYCCKUX PEAKIHHA C
Y4aCTUCM OpPTaHUYCCKUX BCUICCTB.

IIpakxmuueckas wacmo: peuieHue 3a/1a4 M0 XMMHUYECKUM YPaBHEHUSIM C y4aCTHEM OpraHu4YecKuX
BEIIECTB HA HAXOXICHHE MAacChl (KOJIHMYECTBA, OO0BEMa), MPOAYKTOB PEAKIUU IO Macce



(komu4ecTBy, 00BEMY) WCXOAHBIX BEIIECTB; HA HAXOXKIECHUE MPOIYKTOB PpEAKIMU, €CIH
W3BECTHBI MAacChl 2-X HCXOJHBIX BEIIECTB (3a7adyM Ha HW30BITOK); HAXOXKJICHHE MacChl WIIU
o0beMa TMPOAYKTOB pPEAKIMH 10 HU3BECTHOM Macce WM 00beMy HCXOJHOTO BEILIECTBA,
cozepIKallleil IPUMECH.

[TogroroBka yyamuMucs AUAAKTUYECKOrO MaTepuasa; y4acTUE B IIKOJIBHOM M TOPOJCKOM
OJIMMITHA/IaX ; COCTaBJICHUE 3aJIaHU 110 XUMHH JIJIS1 HHTEUICKTYaIbHOTO MapadoHa.

OT 0IHOT0 OPraHMYeCKOro BelecTBa K Apyromy.

OCHOBHBIE KJacChl OPraHUYECKUX COCIMHEHHM. XMMHUYECKHE CBOMCTBA U OCHOBHBIE CIIOCOOBI
MOJIyYeHUsl OpraHnyeckux BemiecTB. OCHOBHBIE CIOCOOBI Mepexoda OJAHOrO Kiacca K Ipyromy.
I'enernueckas CBA3b OPraHMYECKHUX BEUIECTB C HEOPraHWMYECKMMHU BellecTBamu. [yt nepexona
OT OPTaHMYECKHUX BEIIECTB K HEOPTaHUYECKUM.

Ilpakmuueckas yacmy: OCYIIECTBICHHUE LENOYEK IPEBPAIICHUN M PELICHHE 10 HUM 3a]ad.
CocraBieHue 1enoyeK mpeBparieHnii 1 00CyKIeHIE pallMOHAIBHBIX CIIOCO00B Mepexoa.

Oprannyeckne BellecTBa OKHUCJISIOTC W BoccTaHaBauBawTesi.  OcoOeHHOCTH
OKHCITUTEIHbHO-BOCCTAHOBUTENLHBIX PEAKIIMU C YYaCTUEM OPraHWYECKUX BeliecTB. PaccraHoBka
KO?(h(UIIMEHTOB B HUX METOJaMU DJJIEKTPOHHOrO OajaHca W METOAOM MOJypeaklui.
Ilpakxmuueckas yacms. pacCTaHOBKA KOX(PPHUIIMEHTOB B YPABHEHUSAX C y4aCTUEM OPTaHUYECKUX
BEIIECTB,  COCTABJICHHE  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuuit.  OdopmieHue
JUAAKTUYECKOr0 MaTepuaa: KapTOUKH € 3aJJaHUSIMHU, COCTaBJIEHUE KPOCCBOPJIOB.

AHanuTHdeckas Jiaboparopusi.  KadecTBeHHble peakUUU Ha aJKaHbl, HEIpeleIbHbIC
yIJI€BOAOPOABI, OJHOATOMHBIE MpPEJENbHbIE CIHUPTHI, MHOTOATOMHBI CHHUPTHI, (EHOJBI,
abJIeTU/Ibl, KapOOHOBBIE KHUCIOTHl (OCOOEHHOCTh MYPaBBbUHOM KHCIOTBI), OE€IKH, KUPBHI,
YTJIIEBOJBI.

Ilpakmuueckas uyacmu: peUIEHNE SKCIEPUMEHTAIBHBIX 3a7ad Ha ONpEAEICHHE OPraHUYeCKUX
BEIIIECTB B paCTBOPE; MOJyYEHHE MbLIa B 1aOOPaTOPUU.

Pa3paboTtka nporpamMmsl U ydacTue B Bedepe 3aHUMaTeIbHON XUMHUU.

Hrorosoe 3ansitue. O600IIEHNE MaTepHualia MO PEUICHUIO 33a4 C Y4acTHEM OpPraHMYeCKHX
BEILIECTB.
IIpaxmuueckas yacmy: 00CyXaeHNe COOpHUKA 337a4 [0 OPTaHMYECKO XMMUH U €T0 3aIlUTa.

4 200 oOyuenusn
BBoaHoe 3ansitue. MHCTpyKTaX Mo TexHHKe Oe3omacHocTH. 3amaud 4-0ro rojaa oOyuYeHHS.
Tematuka 3ausatuii. [Ipodopuenrtanms.
Ipaxmuueckas wacms: BBIABICHUE 3HAHUA U YMEHUH 110 PEILICHUIO 3a/a4.

OT BO/10POJA 10 KCEHOHA. DIIEKTPOHHBIE U TpaduuecKkue GopMyIbl aTOMOB U HOHOB, OOJIBIINX
U MaJIbIX MEPHOIOB.

Ilpakmuueckaa uacms. HalMCAHHE 3JEKTPOHHBIX M TpaduuecKkux (GOopMysl aTOMOB U HOHOB,
O0ONBIIMX M MajbIX MepuonoB; cemuHap «OT HaTpus 10 aproHa» (MHTepecHble (aKThl O
XUMHYECKHX JIEMEHTAaX).

O3agayeHHasi CKOPOCTh XUMHMUYECKOH peakuuu. O3a1aveHHOe XUMHYECKOe PAaBHOBeCHeE.
Ipaxmuueckas ywacms. pelieHNE 3a]1a4 Ha ONpeiesIeHne CKOPOCTH PEaKIUH 110 U3MEHEHUSIM
KOHIIEHTPAIlMU BEIIECTB, JaBJICHUU, TEMIIEPATyphl; Ha ONpeAe/IeHUE KOHCTAHThl PaBHOBECHS; HA
CMeIlleHHEe XMMHYECKOTO paBHOBECHS, ITyTEM U3MEHEHUS TEMIIEpaTyphl, 1aBJICHUH,
KOHIIEHTpallUid BEUIECTB, IEUCTBUE KaTaau3aTopa.

BrlimotHeHNE SKCIEpUMEHTATBHONW Pa0OThI, TTOKA3BIBAIOIICH, YTO BIUSHHUE PA3IUYHBIX YCIOBUN
CIIOCOOHO U3MEHSATH TCUCHUE XUMUYECKOW PEaKIUu.



«PacTtBopumble» 3amauM. Bunasl KoHIEHTpanuil: mpoueHTHas U MojspHasa. [lepexon oaHoro
BUJIA

KOHIEHTpauuu K apyromy. CMemnBanue pactBopoB. Meroa kpecta. [IpuMmenenue pacTBopoB B
obiTy. [IpMeHeHne pacueToB B KU3HHU.

Ilpakmuueckas uacmy: pelieHUE 3a7ad Ha CMEIIMBAHUE PACTBOPOB; IEPEXO0J OJHOTrO BUIA
KOHIIEHTpalui K ipyromy. [IpurorosieHue paccoiia u CUpoIia onpeieICHHON KOHIIEHTPAL|H.

33[[3‘11/[ C XHMHYECKOI'0 NMpou3BOIACTBA. CuHTEe3 aMMHaKa. HpOI/I3BOI[CTBO CepHOﬁ KHCJIIOTHI
KOHTaKTHBIM CIIOCOOOM.

Hpaxmuuecxaﬂ uacmos.  PCHICHUC 3aJa4 Ha  THIOHUYHBIC TCXHOJIOTMYCCKHUC  IMPUCMBIL
IMPOMBIIIJICHHOI'O IIOJIYUCHHA AaMMHAKa U cepHoﬁ KHCJIOTBI. COO6H_I€HI/I$I ydamuxcesa o
BaKHEHUIIINX XUMHUYCCKUX IMPOU3BOACTBAX BCHICCTB. HOIIFOTOBKa U ydaCTuC B OJIUMIIHMAAC I10
XUMUU.

O3agavennble Metauibl. Metamnel LILIII rpynn rnaBHbeix moarpynn. MeTaisisl mOOOYHBIX
noarpynn. Ux ¢usnueckue u XuMu4eckrue CBOMCTBA, CIIOCOOBI oTy4eHus. [I[pumenenue.
Ilpakmuueckasa uacmo: pelieHUE 3aJad HA OCHOBHBIE CBOMCTBa MeTallioB. CoOCTaBlIeHHE U
penakTupoBaHueE 3a/1a4 i1 COOpPHUKA

Osanayennsle Hemera/uibl. Hemeramsr IV,V,VLVII rpynn rmaBHeix mnoarpymm. HMx
¢u3nyeckue U XMMHUYECKHE CBOWCTBA HEMETAUIOB, MX CIIOCOOBI MOJYYEHHsS M IpPUMEHEHHE.
OCHOBHBIE COEMHEHMUS.

Ilpaxmuueckasa wacmy: pelICHUE 3alad Ha OCHOBHBIE CBOMCTBa HeMeTauioB. CocTaBieHUE U
peAaKTUpOBaHUE 3a7a4 AJis COOPHUKA

Oo0o0menne. OO600mEeHHEe U 3akpersieHHe Marepuana. KomMOMHHMpOBaHHBIE 3ajaud IO
HEOPraHMYeCKOM M HEOpraHM4YecKod XUMHMU. TecToBble 3aJaHUsl IO HEOPraHMYecKoW u
OPTraHNUYEeCKON XUMHH.

Ilpakmuueckaa yacme: pelleHWE KOMOMHMPOBAaHHBIX 3ajjad [0 OpPraHUYecKoil U
HEOPraHWYECKOW XMMHHU; BBHIMIOJIHEHHE TECTOBBIX 3aJaHWii; paboTa Ha KOMITBIOTEpaxX I10
BBINOJIHEHHUIO TECTOBBIX 33/1aHUH; COCTaBlIeHHE anbOoMa 3a1a4 «O3a1aueHHas XUMUD».
CocraBneHrne OHKCIEPUMEHTANBHBIX 3a7ad, WX 3alluTa H BEIMONHEHHe. CMOTp 3HaHUWM.

Hrorosoe 3ausaTue. [lonsenenne nroros roaa. Iloasenenne uToros 3adsTuii 3a 4-e roja.

1.4 Tlmanupyemble pe3yJbTaThl U (POPMBI HX ATTECTALMHU

[Tocne 1-oro roga oOyueHus
3agaum U3 cTaKkaHa ¢ pacCTBOPOM.
Obyuarowuecs 00IHCHbL 3HAMb.

® 0 PAacCTBOPE U €ro COCTABHBIX YACTIX;

e OCHOBHBIE BHJIBl KOHIIEHTPAIlMi pAcTBOPOB: TIPOIIEHTHAass W  MOJSpHAS;

e OCHOBHBIE IYTH MEpeXoAa OT OJHOTO BUAA KOHIEHTPALUH K JIPyromMy, YMETb HX
NPUMEHSTH B pacyeTax;

e OCHOBHBIE OTPACIIi MMPOU3BOICTBA B HAPOJAHOM XO3AUCTBE, IIe IPUMEHSIOTCS PacyeThl
Ha pPacTBOPHI.

3aKoHbI NPUPOABI B MHPe XUMMH.

e OCHOBHBIE 3aKOHBI U MOHSATHS XUMHUU: aTOM, MOJIEKYJla, OTHOCUTENIbHASI aTOMHas Macca,
OTHOCUTEJIbHASI MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEIIECTBA, MAaccoBasi JOJS XUMHUYECKOTO
JJIeMEHTa B BEUIECTBE, HOPMAJIbHBIE YCIIOBHS, 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTBA, 3aKOH
ABorajipo, uncio ABorazipo;

Obyuarowuecst O0JIHCHbL YMEMb.



® YMETh IIPOU3BOAUTH PACUYETHI HA OIPEIEICHUE IIPOLICHTHOW U MOJISIPHOW KOHLICHTpaLui
pacTBopa;

e yMEThb ONpEIENsATh MAaCCOBYIO JIOJNIIO PACTBOPEHHOIO BEIIECTBA B PacTBOPE;

® YMETh MPOU3BOIUTH PACUETHI C UCIIOIH30BAHHEM OCHOBHBIX 3aKOHOB U MOHATHUH.
O3anaveHHbIE Ta3bl.

Obyuarowuecst O0INCHbL 3HAMD.
e 00 0COOEHHOCTSAX CTPOCHUS ra3000pa3HbIX BEILECTB;
Obyuatowuecst O0IHCHbL YMEMb.

e MPOU3BOJHUTH PACUeThl HA ONpEICICHHE OTHOCUTEIFHOW IJIOTHOCTH Ta3000pa3HOro
BEIIECTBA, OMNPEACTUB KOTOPYIO BBIYUCIUTH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO Maccy
ra3o00pa3HoOro BEIECTBa;

e BBIUHCIATH Maccy ra3oo0pa3HOro BelIecTBa IO €ro o0beMy, HpU HOPMAJbHBIX
YCJIOBHSIX, c HCIIO0JIb30BaHUEM MOJISIPHOTO o0beMa ra3oB u Ha000poT;

e OMNpENesITh MOJEKYIspHbIe (OPMYINBI BEIIECTB [0 MAaCCOBBIM JOJSIM XHUMHUYECKUX
AJIEMEHTOB M OTHOCHUTEIHHON TUIOTHOCTH Ta30B;

® COCTaBIIATH 33JIa4H I10 IaHHBIM TEMaM;

[Tocne 2-oro rona oOyueHus
O3aayeHHbIe HeOpPraHUYeCKHe BellecTBa.
Obyuarowuecs 00NHCHbL 3HAMb.

® 0 XUMUYECKUX PEAKIUAX, UX BUIAX;

® OCHOBHBIC TIPUHITUIIBI PEIICHUS 33729 10 XUMUYECCKIM YPABHCHUSIM, UCTIONB3YS 3HAHUS
MIEPBOIO rojia 00y4YeHHS;

Obyuarowuecs: OOIHCHbL YMEMb.

e JleNaTh BBIYUCIEHUS TI0 XHUMHYECKHM YPaBHEHUSIM Ha HAaXOXXICHHE MAacChl
(KoaMuecTBa) MPOAYKTOB PEAKIIMU 10 Macce (KOJIMYECTBY) BCTYMAOLINX B PEAKIIHIO BEIECTB U
Hao000poT;

e pelaTh 3a/1a4Ml M0 XUMHUYECKHM YPAaBHEHHUSIM, B KOTOPBIX y4acTBYIOT I'a3000pa3HbIe
BEIIIECTBA, C MCIIOJIb30BaHUEM 3aKOHA 0ObEMHBIX OTHOIIIEHHUH T'a30B;

e TIPOU3BOJUTH PACUETHI 10 TEPMOXUMUYECKUM YPABHEHUSIM;

e TNPHUMEHATH METOJUKY pEIICHUs 3a7ad 10 XUMHYSCKUM YPaBHEHHSM, €CJIH OJIHO
U3 pearupyromrx BEMIeCTB JaHO B M30BITKE HIIM HEIOCTATKE; Ha BBIXOJ MPOJYKTA; MPUMECH;
pacTBOpEI;

e MMPOM3BOJUTH BBHIIIEC YKAa3aHHBIE PACUETHI MO0 XUMHUYECKHUM ypPaBHEHUSM U COCTABIATH
3aJ1auu, MCIIOJIB3YsI 3HAHUS O CBOWCTBAX HEOPTaHMYECKUX BEIICCTB;

OxucanTesb - OH «rpaduTe/Iby.
Obyuarowuecst OONHCHbL 3HAMD.

¢ 00 OKHCITUTEIHHO-BOCCTAHOBUTEIHHBIX PEAKIIHAX; 00 OKUCIUTEISX U
BOCCTAHOBUTEISIX; 00 OKUCIUTEIHHBIX U BOCCTAHOBUTEIHHBIX MPOIIECCaX;

Obyuarowuecst OOIHCHbL YMEMb.

e OIPENENATh CTENIEHh OKUCICHUS! XUMHUECKUX DIIEMEHTOB;

e pacCTaBIATh KOIPHUIUEHTHI B XMMHUYECKUX PEAKIHMSIX METOJAaMU DJIEKTPOHHOTO
OayraHca U MoTypeaKIivii;

e TIPUMEHSATH IOJYYCHHBIE 3HAHUS B PAcCTaHOBKE KOI(PPHUIIMEHTOB B OKUCIUTEIHHO-
BOCCTAaHOBUTEIIFHBIX PEAKIIHIX C YYaCTHEM HEOPTraHHYECKUX BEIIECTB.

OT 01HOT0 HEOPTAaHMYECKOr'0 BeleCTBA K APyIromy.
Obyuarowuecs O0IHCHbL 3HAMD.

e XMMHUYECKHE CBOWCTBA M CHOCOOBI MOJTYYEHHS] OCHOBHBIX KJIACCOB HEOPTaHUYECKUX

COCIMHECHU;

Obyuarowuecst OOIHCHbL YMEMb.
® OCYIIECTBJIATH LENOYKY MPEBPAIIECHUM, C y91aCTHEM HEOPTaHUYECKUX BEILECTB;
e pEIIaTh U COCTABJIATH 33/1a4U 10 IIENOYKEe IPEBPAICHHI,



e BBIJICIISATH TJIABHOE U aHATM3UPOBATH MPU OCYIIECTBICHUH IIETIOYKH MPEBPAICHUH.
AHaJuTHYeCcKas JadopaTopusi.
Obyuarowuecs O0IHCHbL 3HAMD:

e 11 coOTIOATh MPaBUJIa TEXHUKHU 0€30MaCHOCTH MpU pabOTe ¢ XMMHUY BEIIECTBAMU;

® UMETh MPEJCTABICHHE O KAYECTBEHHBIX PEAKIIMIX U UX IPUMCHEHHH;
Obyuarowuecst OOIHCHbL YMEMb.

e [IPOJICTBIBATh KAYECTBEHHBIE PEAKIIMHA HA OCHOBHBIC KATHOHBI U AHHOHBI
HEOPraHMYECKUX BEIICCTB;

e TIPUMEHSTH MOJYYCHHBIC 3HAHUS TPU PEIICHUH W COCTABIICHUU 3a/1a4 Ha OTPE/CIICHNE

BEIIIECTB B PaCTBOPE;

¢ BECTH HCCIICOBATEIILCKYIO pabOTy MO ONpPEIeIEHUI0 XUMUYECKUX BEIIECTB.

[Tocne 3-ero roga o0yueHust
Hen3BecTHOE OpraHn4eckoe BemecTBo.
Obyuarowuecs: OOIHCHbL 3HAMD.

¢ 00 0COOEHHOCTSIX CTPOCHUSI OPTaHMUYECKUX BEIIECTB, UX MHOTOOOpa3nu, UX CBOMCTBAX;
Obyuarowuecs 00IHCHbL YMemby:

e HaxXOIHWTh MOJICKYJISPHYIO (POPMYIIy OPTaHUYECKOTO BEIECTBA IO MAacCOBBIM JIOJISIM
XUMHYECKHX DJIEMEHTOB, 110 TMPOJYKTaM CTOPAaHUS U OTHOCHUTEIBHOW IJIOTHOCTH €r0 MapoB IO
KaKoMy-Iu0o razsy.

O3anayeHHbIe OpraHuYecKHe BellecTBa.
Obyuarowuecs 00NHCHbL 3HAMb.

® 0OCOOCHHOCTU XUMHUECKUX MPOIIECCOB C yYACTUEM OPTaHHUYECKUX BEIICCTB.
Obyuarowuecst OOIHCHbL YMEMb.

e NIPOM3BOANTH PACUETHI 10 XMMUIECKOMY YPaBHEHHIO M COCTABIIATH 33J]aU C y4acTHEM
OpPraHMYeCKHUX BELIECTB Ha HaXOXXICHHWE Macchl (KOJMYECTBA) MPOJYKTAa pEaKLUUu WU
UCXOJIHBIX  BEIIECTB, HAa TMPHMECH, BBIXOJ MPOAYKTa, M30BITOK H  HEJOCTATOK;
OT 01HOT0 OPraHMYeCKOro BelecTBa K ApPyromMy.

Obyuarowuecs: OOIHCHbL 3HAMD.

® XMMHYECKHE CBOMCTBA M CIIOCOOBI MOTyYEHHsI OPTaHUYECKHUX BEIECTB;
Obyuarowuecs 00IHCHbL YMembp.:

e OCYILECTBJIATh M COCTaBIATH ILIEMOUYKY IPEBPAIIEHUH C YyYacTHEM OPraHUYECKHX
BEIIIECTB;

e pemaTh paszIMyHbIe BUIBI 33Jau MO LENOYKe MpPEBpaIlleHH € HCIOIb30BaHUEM
OpPraHUYECKHX BEIIECTB;

e pemiath M COCTaBJATH 3a7audl MO LENOYKaM IpeBpaIleHUll, KOTOpbIe YKa3bIBalOT Ha
B3aMMOCBSI3b HEOPTAHWYECKHX BEIECTB C OPTaHHUECKUMH,

Opranuyeckue BelleCTBA OKHCJISIIOTCH M BOCCTAHABJIUBAIOTCS.
Obyuarowuecst OOIHCHbL YMEMb.

e pAacCTaBIATh KOXPQPHUIMEHTH B OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUAK C
y4acTHEM OpPTaHMYECKUX BELIECTB METOAO0M 3JIEKTPOHHOTO OalaHCca U METO/I0M I0JIypeaKIuii;

® COCTaBJIATH OKHCIUTEIHHO-BOCCTAHOBUTEIIHLHBIE PEAKITHH.

AHaauTH4ecKas JadopaTopus.
Obyuarowuecs: OOIHCHbL 3HAMD.

e TeXHUKY 0€30macHOCTH TpU  pabdoTe C  OpraHMYECKUMH  BEUIECTBAMU;

e  KAUeCTBEHHbIE  peaKIUM  Ha  pa3dUYHble  OpraHMYecKHe  BEILEeCTBa;
Obyuarowuecs: OOIHCHbL YMEMb.

e TPUMEHSTH IOJNYYCHHBIC 3HAHUS O KAa4YeCTBEHHBIX PEAKIMAX, MPH PEIICHHH U
COCTaBJICHUM OKCHEPUMEHTAIbHBIX 3a/Jad Ha OINpeJeeHue OpPraHWYEeCKHX BELIeCTB B
pacTtBope;

e paboTath € XMMHUYECKMMH BEUIECTBAMH M XHMHYECKUM O00OpYIOBaHUEM;

[Tocne 4-ro rona oOyyeHHs



OT BOIOpPO/AA 10 KCEHOHA.
Obyuarowuecsi OONNCHbL.
® 3HATh CTPOCHUE aTOMa;
® YMETbh, UCIOJB3YS TIEPUOJIMUECKYIO CHCTEMY 3JIEMEHTOB, U300paxarh JICKTPOHHBIC U
rpaduueckue GopMyIibl aTOMOB U HOHOB 3JIEMEHTOB.
O3ajayeHHasi CKOPOCTh XUMHMYECKOH peakuuu. O3a1aveHHOe XUMHYECKOe PABHOBeECHE.
Obyuarowuecs: OONHCHbL:
® 3HATh U YMETh IPUMECHSITH HA TPAKTUKE OCHOBHBIC TPUHIIHUITHI IPOTCKAHUS XUMUYECKUX
peaKIuii;
e yMETh MPOW3BOAMUTH PACUYCTHl M COCTABISATH 33Ja4dl Ha ONPEICIICHHE CKOPOCTH
XUMHUYECKON peaKiHii, KOHCTAHThI PABHOBECHS;
e YMEThb OCYIICCTBISATh CMEIICHWE XHMHUYECKOTO pPaBHOBECHUS, IyTEM HW3MEHEHUS
TEMIIEPATyphl, JaBJICHHsI, KOHLIEHTPALUN BEIIECTB, EHCTBUE KaTalnu3aTopa.
® YMETh IMPOTHO3UPOBATH TCUCHUE XUMUICCKUX PEAKITUH.
«PacTBOpUMBIE» 3a7a4u.
Obyuarowuecs: OOIHCHbL YMEMb.
e TIPOM3BOANUTH PACUCThI Ha ONpeACiiCHUE KOHICHTPAIUH PacTBOPOB MPHU CMEITUBAHUU
pacTBOpOB;
e C IOMONIBIO PA3JIMYHBIX BHJIOB PACUETOB MEPEXOJUTH OT OJIHOTO BUa KOHIIEHTpAIUIl K
ApYromy.
3agauyu ¢ XMMHY€eCKOIro NpPou3BO/ICTBA.
Obyuarowuecs: OOIHCHbL 3HAMD.
e [IPOMBIIIICHHBIC CIIOCOOBI TIOTYYSHHS aMMHAaKa, CEPHON KHUCIIOTHI,
¢ 0 BOXKHEUIINX XUMHUYECKHUX 3aBOJIaX MO MOTYYCHHIO XUMHUYECKUX BemlecTB B Poccun u
CaparoBckoii o0y1acTu;
® 0 BIIMSIHUU XUMHUYECKUX MPOU3BOJICTB HA IKOJIOTUYECKYIO OOCTAHOBKY MECTHOCTH.
Obyuarowuecst OOIHCHbL YMEMb.
e pemarh W COCTABIATH 33Ja4d 10 TUIUYHBIM TEXHOJOTUYCCKUM IpHUeMaM
MIPOMBINIJICHHOTO TTOyYEHUsI aMMHaKa U CEPHOU KUCIIOTHI;
O3agayeHHbIEe METAJLIBI.
Obyuarowuecs O0NHCHbL:
® 3HaTh OCHOBHBIE CBOMCTBA U CIIOCOOBI MOTYYEHUS METAJLIOB;
e YMETh MPUMEHSTH MMOTYICHHBIC 3HAHUS TIPHU PEIICHUH 33]]a4 Ha OCHOBHBIC CBOWCTBA U
CIOoCOOBI TOTYyYEHHUS] METAJLIOB;
e YMETh COCTABJIATH YPAaBHEHUS JICKTPOJIM3a M PeliaTh M0 HEMY Pa3IMYHBIC THITHI 33]1ad.
O3agavyeHHbIe HEMETAJLIBI.
Obyuarowuecs: OONHCHbL.
¢ 3HaTh OCHOBHBIC CBOMCTBA HEMETAIIIOB, UX PACIIOJIOKCHHE B IIEPUOINICCKON TaOIHIIE,
OCHOBHBIE CITOCOOBI TTOTyUEHUST;
e YyMETh NMPHUMCHSATH IOJIYYCHHBIC 3HAHHS TPH PEIICHUU Pa3JIMIHBIX THUIIOB 3aJlad Ha
OCHOBHBIE CBOMCTBA HEMETAJUIOB U UX COCIMHEHUI;
e yYMETh OCYIICCTBIATh W COCTABJISATh TCHETHYSCKUE IICTIOYKH, ITOKA3hIBAIONIUE Ha
B3aMMOCBSI3b HEMETAJUIOB U METAJLIOB.
ITo okoH4YaHMH Bcero Kypca aetu OyayT yMeTh:
e peliaTh M COCTAaBISATH 33/1a4ll C WCIOJIb30BAHMEM HEOPTaHMYECKUX M OPTaHUYEeCKHX
BEIIIECTB OCHOBHBIMHU CIIOCOOAMH U METOJIAMU;
e PUMEHSTH TEOPETUICCKIE 3HAHMSI IPU PEIICHUH 33]1a4;
e pemiaTb M COCTaBISATh KOMOMHHMpPOBAHHBIE 3a/ladyll C y4YaCTHEM OpPraHMYECKUX U
HEOPTaHUYECKUX BEIECTB;
e BBLITNOJHATH Pa3IMYHbIE BUABI SKCIIEPUMEHTAIbHbBIX 3a/1a4;
e HAXOIWUTh PAIlMOHATBHBINA CIIOCOO PEIIeHus OpeeICHHON 3a/1a4H;
e rpamMOTHO OOPMIISATH 334U,



¢ paboTaTh C TECTOBBIMH 33/IaHMSIMU 110 KHUTaM M C UCIOJIb30BaHNUE WH(POPMAIIMOHHBIX
TEXHOJIOTHI;
e 1po(heCCUOHATIEHO OPUEHTUPOBATHCS.

OCHOBHBIMH (l)OpMaMl/l MOABEACHUA UTOIOB M OIICHKHU PE3YJIbTAaTOB Oﬁy‘leHl/lﬂ
mo Ka)KI[Oi/i TEME ABJJANOTCH: KOHKYpCHas 3alllMTa PCHICHHBIX W COCTABICHHBIX 3a4ad,

CEeMMHApbI; SKCIIEPUMEHTAIbHbIE U IpPAaKTUYeCKue paboThl B (opMe OTYETa O MPOJEIaHHOU
pabote; yyacTue B OJIMMITNA/IaX U UHTEIUICKTyaIbHBIX MapadoHax; CMOTp 3HAHUN U T.1.

2. KoMILIeKC OpraHu3anMoOHHO-TIeJarorM4eCcKux ycJI0BUil

2.1. OueHOYHBIE MATEPHUAJIBI.
[IporpamMmoii mpeaycMOTpeHbI TPH YPOBHS YCBOCHHS yUeOHOTO MaTepHarna.

HepBLIﬁ YPOBCHbD - ﬂOHYCTHMLIﬁ. y‘iaH.IHfIc;[ IIpH BBIITOJIHCHUH 3aJaHUs OIMMPACTCA Ha ITIOMOIIb
neaarora: Hy>XxaacTcs B JOIIOJHUTCIbHBIX MOACHCHHUAX, TIOMOIIX, ITOOIIPCHUN I[@ﬁCTBHfI.

BTtopoii ypoBeHb - cpeHuiA. Yyaimuiicsi MOKeT paboTaTh CaMOCTOSATENBHO, ONMUPACh HA
CJIOBECHBI KOMMEHTapUi U AEMOHCTPALIMIO JeHCTBUI negaroroM. Beinonuser padboty B
COOTBETCTBUU C IIOCTABJICHHBIM yClIOBHEM. MIHOrIa Hy K AaeTCs B AONOIHUTENBHBIX OSICHEHUSAX
CO CTOPOHBI IIEAArora.

Tperuii ypoBEHD - BBICOKMU. YYalllUNCs CIIPABISIETCS C TOCTABJICHHBIMU 3a/1a4aMH
CaMOCTOATENIBHO, HE HYK/IAETCS B IONIOJIHUTEIILHOM ITOMOIIM CO CTOPOHBI [1€1arora, CrapaeTcs
HCIIOJIb30BAaTh HA 3aHATUU YK€ UMEIOIIMECS 3HAHUS U YMEHUS, TBOPUYECKHU MTOAXOIUT K
BBITIOTHEHHIO 3aJaHUH.

KpI/ITepI/IHMI/I YCIICIIHOT'O OCBOCHHUA ITPOIrpaMMbl MOKHO CYHUTATh:

e CTeleHb IPOSBICHUS CAMOCTOSATENBHOCTH B paboTax;
® CTelNeHb CIIOKHOCTU paboThl, €e 00beM;
e cyObeKTHBHasl, 0OObEKTHBHAS HOBU3HA BBINOJIHEHHON paOOTHI.

2.2. MeToaguuecKue MaTepuabl
Metoabl 00yueHus:
D¢ heKTUBHOCTh y4eOHO-BOCTUTATEILHOTO MpoIlecca B OOBEAMHEHUH TIPH PeaTM3allii JaHHOU
IpOrpaMMbl  00ECTIEYMBAETCS HCIIOJIB30BAHUEM CJIEIYIOIIUNX MEeNarorn4eckux TEeXHOJOTHIA,
CTIIOCOOCTBYIOIIMX aKTUBHU3AINHY TIO3HABATEIHHOM S TEITEHOCTH O0YUaIOIIHXCSL:
1. JIMYHOCTHO OPUEHTUPOBAHHEIE;
2. IPYIIIOBHIE;
3. HCCIIEI0BATENbCKOT0 (po0IeMHOT0) 00yUeHMS;
[TpemycMoTpeHa camocTosTeNbHAs paboTa 00yJarouxcs, 1 CBOOOAHOE cCaMO00pa30BaHuUE.
Peanuzanust faHHBIX TEJArorMueCKMX TEXHOJOTMH IMO3BOJSIET BHIOOP W HCMOJIb30BaHHE
pa3HO00pa3HBIX METOAOB 00y4YeHUs, (OPM OpTraHU3AIUU U TIPOBEICHUS 3aHITHIA.
Jnist peanuzanuy JaHHOW MPOTpaMMbl HCIIONB3YIOTCS Pa3IMYHbIE METOIbI O0YUEHUSI.
CrnoBecHblE METOABI - paccka3, YTEHHE HaydyHOW JUTeparypsl, Oecela, AMANOr, KOHCYJIbTalHs,
oObsicHeHHe. VIcronbp30BaHme 3TOTO METO/1a pa3BUBACT MBIIIJICHUE M BHUMAHUE.
Harnsiiabple MeTO/IbI - HCIOIBb30BaHKUE HAIISIHBIX MaTEPHAIOB: KaPTUHBI, IUIAKAThl, poTOorpaduH,
TaOJMIIBI, CXEMBl, MOJICNM, BHJCOMATEpUAIbl, HATypalbHble HAMJIAAHBIE MOCOOUS,
JIEMOHCTPALIMOHHBIE ONBITHI. DTU METOJbl UIPAIOT OOJBIIYIO POJIb B peAIM3allUU MPOrpaMMBbl,
TaK KaK HArJISIHO MO3BOJISIOT JETAM U3yYUTh OOBEKT MIIM OTAEIbHBIN POLIECC.



[IpakT4eckue METOIbl — pelIeHHe MPAKTUIECKUX 3a]a4, TBOPYECKHE CaMOCTOSTETIbHbBIE pabOoThI,
pa3Ho00pa3Hble UTPhl, KOHKYPCHI, BUKTOPHHBI, KPOCCBOPIbI. DT METOJIbl Pa3BUBAIOT UHTEPEC K
YUEHHUIO, AaKTHBU3UPYIOT II03HABATEIbHYIO JI€ATENbHOCTb, DPAa3BUBasi WX  MBbIIUICHUS,
MPAKTUYECKUE HABBIKU U YMEHHUSI.

®opMbl 3aHATHII: UHIAMBUAYAJIbHAS U TPYIIOBas paboTa; aHAIM3 OLIMOOK; CaMOCTOATENbHAS
paboTa; COpPEBHOBAHME; 3aueT; MEXKIPEAMETHbIE 3aHATUS; IPAKTHUUECKHUE  3aHATHUSA,
JKCHEpUMEHTaIbHasg paboTa; KOHKYPCHI 110 COCTABJICHMIO 3a/lady Pa3sHOIo THIA; KOHKYPCHI 110
3aIIMTE COCTABICHHBIX YYallUMHUCS 3a1a4.

MeTobl 1 IPHEMBbI OPraHU3aALMHU Y4e0OHO-BOCIINTATEIbHOI0 Npolecca: 00bsiCHeHnE; paboTa
C KHHTOif; Oecea; JeMOHCTPAIMOHHBIH 1TOKa3; yIpaKHEHUS; TPaKTUYecKas padoTa; perieHue
TUIOBBIX 337a4; METOJIbI — YaCTUYHO-TIOMCKOBBIH, UCCIIEI0BATEIbCKHUI, 1a00paTOPHBIiA,
MHAMBUYaJIbHOTO O0yUY€HUs; COCTABICHUE PA3HOI0 TUIIA 33/1a4 U KOMIUIEKTOBAHUE UX B
JIbOOM JIJIS1 MCTI0JIb30BaHMSI HA YPOKaX XMMHUHU; COCTABICHHE XMMUYECKHX KPOCCBOPJIOB;
IIPUTOTOBJICHUE PACTBOPOB BEILLECTB ONPEAEIECHHON KOHIEHTPALUK AJIs UCIIOJIb30BaHUs X Ha
IPAKTUYECKUX paboTax 1Mo XUMHUHU.

Oo0pa3oBaTe/ibHbIE NEAATOTHYeCKHE TEXHOJIOTHHI

- NunuBuayaneaoe oOydeHue — (hopma, MOJEIh OpraHu3aluyd y4eOHOTo Tporecca, mpH
KOTOPOH: YYMTENIb B3aMMOJEHCTBYET JUIIb C OJHUM YYECHHMKOM; OJMH Yy4alluics
B3aMMOJICHCTBYET JHIIb CO CPEICTBaMU OOy4eHHs (KHUTHU, KOMIIbIOTep W T.I.). [J1aBHOE
JTOCTOHUHCTBO I/IHIII/IBI/II[yaJII)HOFO 06y‘-IeHI/I$I — OHO ITO3BOJIACT ITIOJHOCTBIO a[[aHTI/IpOBaTI)
coJlep>KaHue, METO/IbI U TEMIIbl yUeOHOU AEITeTbHOCTH peOeHKa K €ro 0COOEHHOCTSM, CIICAUTh
3a KaAXIbIM €T0 JIGI\/'ICTBI/ICM u onepaunel‘/'l HpI/I peHIeHI/II/I KOHerTHI)IX 3aJa4,; CJI€AUTh 3a €ro
MPOJBMKCHUEM OT HE3HaHUs K 3HAHUIO, «BHOCHUTH BOBpPEMS HEOOXOIMMBIE KOPPEKIUH B
JACATCIIBHOCTh KakK 06yqafomer0051, TaK " y‘-II/ITeJ'ISI, HpI/ICHO()a6J'II/IBaTI) UX K TIIOCTOAHHO
MEHSIOIIEICS, HO KOHTPOIUPYEMOM CUTYallUH CO CTOPOHBI YUUTENS U CO CTOPOHBI YUEHUKA.

— TCXHOJ’IOFI/ISI prnHOBOFO 06yqu1/151 IIO3BOJISIET OKA3bIBATH I/IHI[I/IBI/II[yaHI)HaSI IIOMOIIIb
KQKJIOMY HYXXJAIOLIEMYCsl B HEM YYEHUKY, KaK CO CTOPOHBI YUMTEIIsA, TAK U CBOUX TOBAPHILEH.
[Tpu »TOM 3HAHUS KOHKPETHU3UPYIOTCSA, MPUOOPETAIOT TMOKOCTh, 3aKPEIJISIOTCS UMEHHO IMPHU
00BsICHEHUH c1a00My OTHOKJIACCHUKY.

- Texnonorus npobreMHOro OOy4YeHHUS MPEANoJiaraeT CoO3/JaHue TMOJ PYKOBOJICTBOM
npenofaBaTenss MPOONEMHBIX CUTyallMid W aKTHBHYIO CaMOCTOSITENIbHYIO JIEeSATEIbHOCTh
YVYAIIUXCA TI0 WX Pa3pelieHHIo, B PE3YJIbTaTe Yero U MPOUCXOJUT TBOPUYECKOE OBJIAJIEHUE
npoecCHOHANPHBIMA 3HAHUSMH, HABBIKAMH M YMEHHSIMH M Pa3BUTHE MBICIHTEIBHBIX
CIIOCOOHOCTEH.

- TexHonorus IUCTAHIIMOHHOTO OOYYEHHS - OCYIIECTBISIETCS C MpeoOiajaHueM B
yueOHOM TpOoIecce TUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHMA, (OPM, METOJIOB U CPEICTB
0o0yJeHusI, a TaKXe C HCIOJIb30BaHMEM HHGOPMAIMK W O0O0pa30BaTEIHHBIX MACCHBOB CETH
WNurepHer.

- TexHOmOTHA WMCCIEeNOBATEILCKOW JICSITEIHPHOCTH OCHOBBIBACTCA Ha TMPEACTaBICHUHU
yYaIerocsi B poJIM MCCIEA0BATENIs, TTPOBOJIAIIETO IKCIEPUMEHTAIbHYI0 paboTy, CBSI3aHHYIO C
MOMCKOM OTBETOB Ha Pa3HOOOpa3HbIE BOIIPOCKHI B 0OJIACTH MO3HAHUS U PA3BUTHSL.
JuaaKkTuyecKkue MaTepuasbl: TaOIUIIBI, CXeMbI, COOPHHUKH 33724, TeMaTUYECKUE TIPE3CHTAIINH,
BHJICOMAaTEPHAITHI.

2.3. YciaoBus peajusanuu

OoopynoBanme: Iludposas (kommerorepHas) mnaboparopus (IIJI) Bkmowarommass B cels:
MPOrPpaMMHO-AIMAPATHRI  KOMIUICKC, JAaTYUKOBYKD CHCTEMYy — KOMIUIGKT Yy4eOHOro
000pyIOBaHUs, BKIIOYAOIIMN W3MEPUTEIbHBIA OJIOK, HWHTEpQEHC KOTOPOro IO3BOJISET
obOecreunBaTh CBSI3p C MEPCOHAIBHBIM KOMIBIOTEPOM, U HAa0Op JATUYMKOB, PETUCTPHUPYIOIINX
3HAYEHUS Pa3INYHBIX PU3NYECKUX BETUYMH; HAOOPhI XUMUYECKUX BEILIECTB MO HEOPraHU4YECKON



U OpraHNYeCKON XUMHH, IS XUMHUYECKOTO aHaIN3a; XUMHUECKoe 000pyIOBaHHE ¥ XUMUYECKas
nocyna.

2.4. CiuCoOK JMTEPATYPHI
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xumuu. Munck: Hapoanas acsera, 1980; borossnenckas /1.b. Ilytu k TBopuecTBy. M.: 3Hanue,
1981,
3. Epsbirun, J1.11., lumkun, E.A. Metonuka pemenus 3agau no xumuu. M.: [Ipocsenienue,
1989; KoHkypcHBIN 3K3aMeH 10 XUMHH: PykoBoacTBO miisi abutypueHToB. B 6 4. // mox pen.
H.E. Ky3bmenko. M.: U3n-8o MI'Y, 1992;

4, Kysbmenko, H.E., Epemun, B.B., IlonkoB, B.A. Xumus s IIKOJbHMKOB CTapUINX
KJIACCOB M MOCTyMHArOmuX B BY3bl. M.: [Ipoda, 1995;
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