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[HosicHuTeIbHASA 3aNIUCKA

JlononHuTeNbHAS 001Iepa3BUBaomas nmporpaMma «OnuMmnuagHas XxuMus 9
KJIacc» TMpelHa3HaueHa aJis y4alluxcs, KOTOPHIM HeoOXoauma YIriIyOJieHHas
IIOATOTOBKA K Pa3JIMYHBIM TypaM BCEPOCCHUMCKOW ONMMIMAIAbl MO xuMuu. [lpu
MIPOBEJICHUH 3aHATHUN AKIEHT JEIAeTCs Ha COBEPIICHCTBOBAHUE 3HAHUW, YMEHUN B
o0nacTd XWMHH, TPOOYXKIECHHWE WM 3aKpeIUIeHHe HHTepeca K YIIIyOJIIEHHOMY
U3YUYEHUIO MIPEAMETA, HA PA3BUTHE TBOPUYECKUX CIIOCOOHOCTEM.

AKTYaJIbHOCTh  JIOTIOJTHUTEJIBHOW  OOIIEpa3BUBAIONIEH  MPOTPaMMBI
«OnumnuagHas XuMusi 9 Kjacc» COCTOUT B TOM, UYTO OHA IMO3BOJISIET YYaLIUMCS
OCBOMUTb METOJUKH MPAKTHUECKUX MCCIEIOBAHUM, a TaKKe yIriyOUTh 3HAHUS IS
YCIIEIIHOTO yYacTus B OJIMMIMAAaX MO XHWMHH. B COBPEMEHHBIX YCIOBHUAX
dbopmupoBaHUs 00pa30BATENBHOrO MpOIECCa NPHOPUTET B  YIIyOJECHHOM
W3YYCHHH JUCHUIUIMH €CTECTBEHHOHAYYHOTO [HMKJIA OTHAETCA  CHCTEME
JOTIOJTHUTENBHOTO 00pa30BaHus JETEH.

HoBu3Ha: B JaHHOW MporpamMMe akieHT BIIEPBBIC CMEIICH Ha MPAKTUKO-
OpPUECHTUPOBAHHBINM TMOAXOJA U TpolieMHOoe oOydeHue. [aBHoOe oTiIMuME
IPOrpaMMBbl — 3TO HE 3ayYMBAHHE MPEIMETA, A AKTUBHOE aHATUTHYECKOE OCBOECHUE
Matepuaia (depe3 MpakTUKy K ri1yOoKoi Teopun).

[Iporpamma MOXET peEaJu30BBIBATHCS C TMPUMEHEHUEM AJIIEKTPOHHOIO
o0y4eHHUs U JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUM HA 00pa30BaTEIIbHOM
noptane TAHOY BO «Peruonanbhsrii ieHtp «Opuony» https://edu.orioncentr.ru/.

Ilexaroruveckas mesaecoo0pa3HoOCTb rporpaMMbl «OuMnuaHas Xumus 9
KJIacc» peanusyeTrcs 3a cu€T (HOPMHUPOBAHMS TOBBIIIEHHOW OTBETCTBEHHOCTH K
pesynbTaTaMm O0yuYeHUus. YdaluuMcs NPUBUBACTCS OTBETCTBEHHOE OTHOIIEHHE K
CBOEMY OOYYEHHIO, a Takke (GOopMUpYyeETCsl yOSKIeHNE, YTO Pe3yIbTaThl O0yUCHHUSI
HAIPSIMYIO 3aBUCAT OT y4yacTHsi oOydaromierocs. JTa Iellb JOCTHTaeTcs 3a Cuér
MOCTPOCHUSI 00pa3oBaTeIbHOM Cpellbl MU CUCTEMAaTHYECKUX YHpPaKHEHUH,
HaIlpaBJIEHHBIX Ha 3aKPEIJIEHUE U3YYEHHOTO.

Cpenu ocoOEHHOCTEW MpOrpaMMbl MOKHO BBIJICIUTH TaKU€ KakK: CO3JaHUE
MOJIHOLEHHON 00pa30BaTENbHONM Cpebl AJiA MOJTyYEHUs] HOBBIX 3HAHUM, TITyOOKOe
U JETalbHOE PACCMOTPEHHE XHUMHUHM DJIEMEHTOB pA3JIMUHBIX TPYII, a TaKKe
M3yUCHHE XHMHUU 3a CYET HECTaHAApTHBIX 3a7ad, TPeOYIOIMHNX TBOPUYECKOTO
NOJIX0/1a.

B peanmnzanum nporpamMMbl y4acTBYIOT CMEIIAHHBIE BO3PACTHBIEC TPYIIbI
y4almxcsi, 4To CIEAYET YUYUTHIBATh MPU peanu3anuu nporpammel. [loapoctkoBas
rpynmna 15-16 ner xapakTepu3yeTcs BBICOKOW MNPHUBEPKEHHOCTHIO K TpyMNme u
MOTPEOHOCTH K JIMYHOCTHOMY CaMOOTIPEICICHUI0. DT MOTPEOHOCTH MOTYT OBIThH
YAOBJIETBOPEHBI 32 CUET BBIIOJIHEHHUS TPYNIIOBBIX 3a/1a4, a TAK)KE 32 CUET PEIICHUS
peanbHBIX TTpobaeM. Takke 11 MOAPOCTKOB OyEeT OYEHb 3HAYMMO MMOKa3aTh ce0s
U TMPOAECMOHCTPUPOBATH CBOM YMEHHUS Ha MYOJUYHOM MEPONPUSATUU, CPEIr
CBEPCTHUKOB U UX POIUTEIICH.

[Iporpamma  COOTBETCTBYET  HOPMATHBHO-TIPABOBBIM  TPEeOOBAHUSIM
3aKOHOJATEIbCTBA B cepe 0Opa3oBaHUsl U pa3paboTaHa C yU4EeTOM CJICAYIOIINX
JIOKYMEHTOB:

. benepabHOTO YPOBHS



https://edu.orioncentr.ru/

- (denepanbuplii 3ak0H Poccuiickoit ®enepanuu «O06 o00pa3oBaHUU B
Poccuiickoit ®@epeparuu» ot 29.12.2012 r. No 273-®3 (c U3MEHEHUSIMH U
nonoyiHeHusiMu: pen. oT 02.07.2021);

- npoekT KoHuenmuu pa3BUTHsl JONOJHUTEIBHOTO O0Opa3oBaHUs JETEU [0
2030 roxa;

- HalMOHAJLHBIA MpoekT «OOpazoBaHme» yTB. mpe3uaunymoM CoBera mpu
npe3ugeHTe P® mo cTpaTermyeckoMy pa3BUTHI0O U HAIMOHAIBHBIM MPOEKTaM
(mpotokoit oT 24 nekadbps 2018 r.Nel6) — «Ycnex kaxnaoro pedenkay, «lludponas
oOpa3zoBarenpHas  cpena», «Monoasie  npodeccuoHanb»,  «ColuanbHas
AKTUBHOCTBY;

- (penepanbubiil 3akoH «O BHeceHUU n3MeHeHul B DenepanbHbii 3akoH «O0
obpazoBanuu B Poccuiickoit  ®enmepanum» MO  BOMpOCaM  BOCIHTAHMUS
oOyuaroruxcs ot 31 utons 2020 r., peructpanuonubii N 304-D3;

- IPUOPUTETHBIA MPOEKT «JlOCTYNMHOE MOMOIHUTEIBLHOE OO0pa3oBaHUE IS
nereit (ytB. Ilpesmamymom Coeta mpu mnpesuaeHte PO mo crparermueckomy
Pa3BUTHIO U NPUOPUTETHBIM ITpoekTaM (0T 30 Hosi0pst 2016 1. Ne 11)»;

-pacniopsbxeHue npaButenscTBa Poccniickoit @eaepanun ot 29 masg 2015 r.
No 996-p «Crparerus passutusi Bociutanus B Poccuiickon denepanun Ha nepro
10 2025 rogax;

- yka3 IIpesuaenta PO ot 7 mas 2021 r. Ne 599 «O mepax no peanuzanuu
rocyJapCTBEHHOMU MOJIMTUKU B 00JIaCTH 00Opa30BaHUS U HAYKNY;

- npukaz3 MununcrepcrBa npocsemieHuss P® ot 02.02.2021r. Ne38 «O
BHECEHMU HU3MEHEHHM B lleneByro Monelb pa3BUTUS PETUOHAIBHBIX CHUCTEM
JOTIOJTHUTEILHOTO 00pa30BaHUs JIETEH, YTBEPKIECHHYIO TIpHKa3oM MuHucTEepCcTBa
npocserieHust P® ot 03.09.20191. Ne467».

- npuka3z MunuctepcrBa npocsemieHuss PO ot 09.11.2018 r. Ne 196 «O06
yTBepxKaeHun Ilopsigka opraHu3anvu U OCYIIECTBICHUS 00pa3oBaTelbHOU
NEeATEIbHOCTH TO JIONOJIHUTEIBHBIM 0011e00pa3oBaTeIbHbIM TporpamMmmam» (B
penakuuu npukaza Munucrepersa npocsenieHuss PO ot 30 .09.2020 Ne 533);

- npuka3 Mwunucrepctea mnpocsemeHuss PO ot 30.09.2020 Ne533 «O
BHeCeHMHM u3MeHeHuil B llopsimok  opraHusanu W OCYIIECTBJICHUS
0o0pa3oBaTEIbLHON JEATEIIBHOCTH IO JOMOJHUTEIBHBIM 00111€00pa30BaTEIbHBIM
nmporpaMmam»,  yTBEPXKIACHHBIM  MpUKa3oM  MUHHCTEpPCTBA  MPOCBEIICHUS
Poccuiickoit @eneparuu ot 9 HossOpst 2018 1. Ne196.

- npukaz3 MunHuctepctBa mnpocBenieHus Poccuiickont depepanuu  OT
03.09.2019 Ne467 «O06 yTBepKIeHUHU IIEIICEBOM MOJEIH PA3BUTHUSI PETHOHAIBHBIX
CUCTEM JIOTIOJTHUTEIILHOTO 00pa30BaHMs IETEH;

- mucbMo JlemapTamMeHnTa rocyJJapCTBEHHOM MOJMUTHKU B cepe BOCITUTAHUS
neteit m momonexku MunucrepcTBa obpazoBanus M Hayku PO or 18.11.2015 r.

Ne(09-3242 «Mertonnueckue pEKOMeHAaUN o IPOEKTUPOBAHUIO
JOTIOJTHUTENBHBIX 00ILEpa3BUBAIOIIMX TPOrpaMM (BKJIOYas pPa3HOYPOBHEBbBIE
POTPaAMMBI )»;

- mpuka3 MuHucrepcTBa oopazoBanus U Hayku PO ot 23.08.2017 Ne 816
«O0 ytBepxaenuun Ilopsiaka mpUMeHEHHs] OpraHU3alUsAMHU, OCYIIECTBIISIOIIMMU



00pa30BaTeNbHYI0 JI€ATEIbHOCTh BJEKTPOHHOIO OOYYEHMs, JAUCTAHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUHN TPU pean3alnun 00pa3oBaTeIbHBIX TPOTrPAMM;

-I0CTaHOBJEHUE [ JIaBHOrO TOCYJZapCTBEHHOIO  CAHUTApHOIO  Bpaya
Poccuiickoii @enepanuu ot 28.09.2020 No28 «OO0 yTBEpkKAECHUH CAHUTAPHBIX
npaBun CII 2.4.3648-202 «CaHuUTapHO-3MIUAEMHUOIOTHYECKHE TpeOOBaHUA K
OpraHW3allid BOCIUTAHUS ¥ OOYy4YEHUS, OTAbIXa W O3JOPOBJICHUSA JACTCH U
MOJIOAEKI;

-IIOCTAHOBJICHUE TJIABHOTO CAHUTAPHOTO Bpada Poccuiickoit denepanuu oT
28.01.2021 r. Ne 2 «OO0 ytBepxkaeHuu caHuTapHbix npaBuil U HopMm CanlluH
1.2.3685-21 «l'urneHudyeckre HOPMATHUBBI M TpeOOBaHHUS K OOECICUCHUIO
0e301macHOCTH U (UiTK) OE3BPETHOCTH JIJIsl YeoBeKa (PaKTOPOB CPeIbl OOUTAHUS.

- npukaz «0O0 opraHuzanuu  00pa3oBATEIBHOW  JACSATEIBHOCTH B
OpraHu3alusX, pealu3ylIMX o00pa3oBaTelibHbIE MNPOrpaMMbl  HAaYaJbHOTO
00111eT0, OCHOBHOT'O OOIIETO U CpeaHero oliiero oopazoBaHus, 0Opa3oBaTeIbHbIC
MporpaMMbl CpeHEr0 MNPOo(PEecCHOHATBLHOIO0 00pa30BaHUSI U JOMOJHUTEIIbHbBIC
oOmeoOpa3oBarenbHble MPOrpaMMbl, B YCIOBUAX paclpOCTPAHEHUS HOBOM
KOPOHABUPYCHON HH(pEKIMH Ha Tepputopuu poccuiickoil denepanum» ot 17
mapta 2020 r.Ne 104.

. PErMOHAIBHOTO YPOBHS:

- TpUKa3 JienmapTaMeHTa 00pa30BaHMs, HAYKU W MOJIOJEKHON TMOJUTHUKH
Boponesxckoit obmactu ot 14.10.2015 r. Ne1194 «O0 yTBEep>KIACHUU MOJEIBHBIX
JIOTIOJTHUTENBHBIX OOIIEPA3BUBAIOIIUX TPOTPAMM;

- pacniopspkenue [IpaButenbctBa Boponexckoit obmnactu ot 23 utons 2020
No 784-p «O06 yrBepkaeHun KOHIENIIUU BBISABICHUS, MOMJACPKKHA W Pa3BUTHS
CIIOCOOHOCTEH M TaJlaHTOB Y JieTel U Mojojexu Boponexckoit oomactu Ha 2020-
2025 roapm».

. YPOBEHb 00pa30BaTEIbHON OpraHu3aliu:

-YcraB TAHOY BO «Pernonanbnsiii nentp «Opuon» ot 08.04.2021 Ne418 r.;

-ITonoxxenue 00 opranuzanuu oOpazoBaTeabHOro Tmporecca B OpuoH (YTB.
npuka3zoM gupekropa Opuon Ne248 ot 18.08.2021 1.).

Bo3pacr ob0yuarommxces: 15-16 ner.

O0bem nporpammbl: 144 yaca.

Cpoxk peanu3anumn o0pa3oBaTebHOI NIPOrpaMmel: 1 ro.

Pexum 3aHATHI: 2 pa3a B HENIEIIO 110 2 aKaJIeMHYeCKuX yaca (45 MUHyT).

®opMma 00y4eHHUs1: OUHAs

B mensx peanuzamuum mporpammbl B Xojae OOydeHHsS OyayT MPUMEHSTHCS
cienyomue Gopmbl 00ydeHHUs: JIEKIKUH, CEMUHAPbl, KOMOMHUPOBAHHBIE 3aHATHS,
71ab0paTOpHBIC U MPAKTUUECKHE PaOOTHI.

Hean naHHOM MporpaMMbl — 3TO OpraHU3alus YCI0BUHM 1Sl (GOPMUPOBAHMS
CUCTEMBI yriayONEHHBIX 3HAHUW MO XMMHH, a TAKXKe CleUu(PUUecKuX HABBIKOB U
MOJXO/JOB K PpEIICHHWIO HECTaHJAPTHBIX 3aJay, MOTHUBAIlMM K YYacTHIO B
KOHKYPCHBIX cOoCTs3aHusAX o xumuu u3 [lepeunst PCOLLL.

JJist ocy1ecTBICHUSI 3TOM 1I€JIM CTABSITCS CIIEYIOLIUE 3aAa4H:

ooyuaowue:

e TIOBTOPEHUE U pacIIMpEeHUEe MaTepuaia, U3y4yaeMoro paHee;
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e (hopMupOBaHKE HABBIKOB PEIICHHUS 3a/1a4 MOBBIIIEHHON CII0XKHOCTH, «YTagack»
Y LIETIOYEK IPEBPALLCHUM;

e U3yYCHUE XHMMHM MEPEXOJHBIX, a TAKXKE IPYTUX SJIEMEHTOB, NIPU HU3yYCHUU
KOTOPBIX Y YUalllMXCs, KaK MPaBUIO, BOSHUKAIOT TPYIHOCTH;

e VKpEIUICHHE W PACIIMPEHUE YMEHUN W HABBIKOB O€30MacHOr0 OOpalieHHs C
peakTUBaMu, TaOOPaTOPHON MOCYA0H U 000PYI0BaHHUEM;

e (opMupOBaHHE YCTOMYMBOTO HABBIKA PEIICHHS SKCIEPUMEHTAIBHBIX 3a/ad,
COCTaBJICHUS METOJIUKHU SKCIEPUMEHTA;

pazeusaioujue:

e pa3BUTHE IPYIUILINU B cPepe €CTECTBEHHBIX HAYK, a TAKKE UCTOPUU HAYKHU;

e YKDEIUICHHE MEXIPEAMETHBIX CBSI3€Ml XMUMHHU C E€CTECTBEHHBIMM HAyKaMH —
(bU3UKOM, reosiorue, Ouooruel, MaTeMaTUKOM;

e uH(pOpMUPOBaHNE O COBPEMEHHBIX HANIPABJICHUSIX PA3BUTHUS HAYKU U TEXHUKHU;

e (QopMmupoBaHue y ydalmuxcs yMeHUN (HOpMyIUpOBaTh HAy4YHBIE THUIOTE3bl U
apryMEHTHUPOBAHO UX MPOBEPSTH;

e OOBSCHEHHE TPUPOJbI SBJICHUN, C KOTOPHIMU Yy4Yalluecs CTAJIKUBAIOTCS B
MMOBCEHEBHOM JKHU3HMU;

e (QopMupoBaHuE y ydamMxcsl MNPEJCTaBICHU 0 0e30macHOM OOpalleHUH C
XUMHUYECKUMHU BEIIECTBAMHU, UCIIOJIb3YEMBIMU B OBITY.

gocnumameJipbHble:

e (opmMupOBaHHE Y yUATUXCS KPUTHUECKOTO MBIIIJICHUS;

e CO3/JaHUE TO3UTUBHOIO OMNbITA B M3YYEHWH XMMHUU U E€CTECTBEHHO-HAaYyYHBIX
JYCLHUILINH,

e YKpEIUICHHE YBEPEHHOCTH B c€0€ M CBOUX CITIOCOOHOCTSIX;

e (opMupoOBaHHE HETATUBHOTO OTHOIIEHUS K YHOTPEOJCHHIO HAPKOTHKOB H
MICUXOTPOITHBIX BEIIECTB, K KYPEHHUIO;

e (QopMupoBaHUE U YKPEIUICHUE Y YUaITUXCs 0€pEKHOTO OTHOUIECHUS K MPUPOJIE
Y DKOJIOTHH.

Iliianupyembie pe3yJibTaThbl peanu3zanuu MPOrpamMmablI
«OuuMnuaaHasa Xxumusa 9 kiace»
K koHIly ocBoeHHsI MporpaMmbl OOYyYarOIIMECs OBIAACIOT CIEAYIOINIUMU
pe3yJbTaTaMu:
Jluunocmmuoie pezyibmamol:
e (opMHUpOBaHKHE YCTOWYMBOTO MHTEpECa K M3YUCHHUIO €CTECTBEHHOHAYUYHBIX
JUCHUILIMH TaKUX KaK XUMHs, OMOJIOTHS U DKOJIOT U
e YKPEIUICHHE TOJIOKUTEIBHOIO OIBITA PEIICHUS IPAKTUYECKUX 3a4ad U
W3y4YEHUs] MNPEAMETa, a TAKXKE Y4YacCTUs B KOHKYPCHBIX HCHBITAHUSX IO
XUMUH;
e AKTHBH3AIMSA TBOPUYECKOTO MBIIUICHUS U MOAX0/1a K PEIICHUIO 3a/1a4;
e YIOBJIETBOPEHHUE JUYHOCTHBIX MTOTPEOHOCTEN B TO3ZHAHUU MUPA,;
e pAa3BUTHE HABBIKOB B3aMMOJICMCTBUS C WIEHAMHM TPYMIbI, TPYNIIOBOU
paboThI;
e (opMHpoBaHME HETraTUBHOTO OTHOIICHUS K YHOTPEOJECHUIO aJKOIroJIs,
HapkOoTUKOB U [TAB, a Takxxe kK IpyruM BUJaM JI€CTPYKTUBHOIO MOBEICHUS;



OCO3HaHUE LIEHHOCTH INPUPOJBI, a TaKkKe HeoOXOOUMOCTU OepekHOro
OTHOIICHHUS K HEH U K SKOJIOTUH B IIEJIOM;

(dopMupOBaHHE MO3UTUBHOTO OTHOUICHHS K aJIbTEPHATUBHBIM HCTOUYHHUKAM
DHEPruM, a TaKXKe CcrnocodaM BTOPUYHON MepepabOTKH OBITOBBIX U
MPOMBIIIJICHHBIX OTXOO0B.

Memanpedmemmnbwie pe3yivmamol:

YMETh MPOBOJUTH MAaTEMATUYECKUE PACUETHI;

YCBOUTH TMpaBuil O(OpMIICHUS JAOOPATOPHBIX 3amucedl M HaOJIIOAEHUM
HKCIIEPUMEHTA;

pa3BUTh yMEHUs (OpPMYJIMPOBATH  3aKJIIOUEHUS, IIOCTPOCHHBIE HA
JIOTUYECKHUX PACCYKJICHUSX;

Pa3BUTh KPUTHUECKOE MBIIIUICHUE;

3HaTh (PU3UKO-XUMHUYECKHE XapAKTEPUCTUKU BELIECTB U MATEPHAJIOB TaKue
KaK T[IOKa3aTejab MPEIOMIICHHUS, BSI3KOCTh, IUIOTHOCTb, IUAJIEKTPUYECKAs
MIPOHUIIAEMOCTD, arperaTHOE COCTOSIHUE, IIBET, TPO3PAYHOCTH U T.1I.

3HATh MpaBuIia 0€30NaCHOM paboTHI ¢ 00LIENA00PATOPHBIM 00OPYIOBAHHUEM;
YCBOUTH 0a30Bble TMpEACTaBICHUS O (apMakoJIOTHH, 3HATh COCTaB
HEKOTOPBIX TMpENapaToB W3 JOMalIHEW anTeuku (TakuX Kak pacTBOP
JIroromnsi, mepekuch BOJOpoOAa, xjoprekcenus, «Momomapun», kapOoHAT
KaJbIUs U JIp.);

NOHUMAaTh BaXKHOCTb (PU3UKO-XMMHMUYECKUX SIBJICHUI B JKMBOHM IpHUpOJE U B
(YHKIIMOHUPOBAHUHU KUBBIX CUCTEM;

3HAaTh CBEACHUSA O IHPUPOJHBIX pecypcax M IOJIE3HBIX HCKOMAEMbIX U
crocobax Mx 0ObIYM, Kak Ha TeppuTopun Poccuu, Tak W Ha TEPPUTOPHUU
Boponexckoit odnactu

Ilpeomemmnuwie pe3yromamai:

B chepe obweti xumuu:

YMETh aHAJIM3UPOBATH YCJIOBUS TEOPETHUECKUX 3ajlad, YYUTHIBATH MpHU
peuieHur UHGOPMAIUIO O (PUBUKO-XUMUYECKUX CBOMCTBAX TEX WM WHBIX
BEILIECTB;

pelnaTh pacueTHbIE 33/la4yu C UCTOJIb30BAaHUEM MOHSTHM «MaccoBasi AOJS»,
«00BbEMHAs 10J5», «MOJIbHAS JI0JI1», «OTHOCUTENbHAS TJIOTHOCTh 1O Ta3y»,
«CpeHssl MOJIEKYJISIpHAsi Macca ra3a Wid ra30BOM CMECH», «IIPAKTUUYECKUI
U TEOPETUYECKUN BBIXOJ PEAKIMU», «KOHCTAHTA AMCCOLMALUNY», «3aKOH
JNEUCTBYIOIIUX MAaCC», «CKOPOCTh XUMHUYECKOW pEAKIUN», «KOHLIEHTpaIus
BEIIIECTBAY;

COCTaBJIATh YPABHEHMS] XMMHUYECKHUX PEAKIUN: TMOJHBIX M COKPAIIEHHBIX
HMOHHBIX, MOJIEKYJISIPHBIX M OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH, a
TaK)X€ YMEHUHN COCTaBJIATh YPABHEHUS JUCCOIUALINH;

pasziMyaTh peareHThl U MPOAYKThl PEAKIIUNA, YMETh OMUCHIBATh UX (PU3UKO-
XUMUYECKHE CBOMCTBAa TakWe KaK I[BET, arperaTHOE COCTOSIHHUE, 3arax,
JIETY4Y€eCTh, YCTOMYMBOCTB U JP.;




3HaTh HamOoJee BAKHBIE TPU3HAKU TPOTEKAHUS XMMHUYECKOW peakivy,
YMETh UX MPECKA3bIBaTh MPH HAMMCAHUH YPABHEHUH PEAKIIUN U OTHCHIBATH
npenoiaraeMbie HaOMIOICHUS;

3HATHh AJTOPUTMBI PEIICHUS TUIIOBBIX 3a7a4 W3 OJIMMITHAJ, a TaKKE YMETh
HaXOJIUTh U IPUMEHSTH UX MPHU PEIICHUH KOMOWMHUPOBAHHBIX 33]1a4;

YyMETh peliath 3a7add Ha TMPUTOTOBJICHHUE pPACTBOPOB M CMECEH C
WCIIOJIb30BaHWEM  0oJiee  KOHIICHTPUPOBAHHBIX  PACTBOPOB  WIIH
KPUCTAJIOTHIPATOB;

NOHUMATh PA3HUIly MEXIy 3apsioM, BaJICHTHOCTBIO U  CTEICHBIO
OKHCJICHUS, YMEHHE OTIPEACIATh X IS Pa3IMUHBIX YaCTHIL;

yYMETh TPOBECTH TEOPETHUECKHUU pacdyeT Macc W OOBEMOB PEarcHTOB IS
NIPOBEJICHHSI CHHTE30B U YMEHHUE OINPEACITUTh BBIXOJ XUMUYECKON PEaKIny;

yMETh MHCAaTh YPaBHEHUS THUIIPOJIM3a U ONPENCIATh M0 HEMY pPEaKIuio
CpeIbl;

3HATH THIHI KPUCTATUIMYECKUX PEMICTOK U YMETh OMPEISIATh UX ITIOTHOCTb.

B cghepe neopeanuueckou xumuu

3HaTh  XapaKTEpHbIE OCOOEHHOCTUM  3JEMEHTOB  pa3JIMYHBIX [Py
Ilepnonmueckou cucremsl .M. Menaeneesa;

3HaTh O cBoMcTBax VII rpynmsl 3€MEHTOB, 0 (PU3NYECKUX MU XMMHYECKUX
CBOMCTBaX MPOCTHIX BeUIECTB: (propa, Xjopa, OpomMa U MOJA, O TUIUYHBIX
CTENEHSX OKUCJIEHMsI TaJoreHoB, O Haubojiee BaXKHBIX COEIUHEHUSX
rajloreHoB, 00 UX (PU3UKO-XUMUYECKUX CBOWCTBAaX M MPUMEHEHUU B OBITY U
XUMHUYECKON MPOMBIIIJIEHHOCTH;

3HaTh 00 o0coOeHHOCTAX VI rpymmbl 57eMEHTOB, O (U3HUYECKUX U
XUMHUYECKHUX CBOMCTBAaX, a TakKe aUNIOTPONMHBIX MOAU(PUKALUAX MPOCTHIX
BEILIECTB KHUCIOpOAA W Cephbl, 00 OKCHIAX Cepbl M CEpPOCOAEpPKALIUX
COEIMHEHNN

3HaTh OO0 OCHOBHBIX XHMMHYECKMX M (PU3NYECKHX CBOWCTBaX CEPHOU
KHCJIOTBI, €€ TPUMEHEHUE B MPOMBIIUIEHHOCTH, CIIOCOOBI J1a0OPaTOPHOTO U
MPOMBIIUIEHHOTO MOJYYEHHUs, a TaKXkKe CrnocoObl Oe3omacHo padoThl ¢
JAHHBIM COECTMHEHUEM;

MMETh TPEACTaBICHUS O TMOJYNPOBOJHUKAX, HMX BHJAX U cHocodax
IIPUMEHEHUS;

3HaTb O XapaKTepHBIX OCOOEHHOCTAX COEIMHEHUH a30Ta, CTEMNeHsX
OKHUCJIEHMS, a TaKK€ XapaKTepa y4yacTHsl B T€X WIM HMHBIX peakuusix (B
KAueCTBE OKHCIUTENS WJIA BOCCTAHOBUTENS). AMMMAK, a30THasi KHCJIOTA,
OKCHUJbI a30Ta, THIPA3HH, AaMUHBI

3HaTh XUMHUYECKHE CBOMCTBA, IIOJYYEHHUE W AJUIOTPONMIO IPOCTOTO
BemecTBa (ocdopa, a TakkKe O €ro COCAMHEHUM Takux Kak (ocduH,
dochopubie KUCIOTHI U dhochaTh

3HaThb 00 AJUIOTPOIHBIX MOJM(PHUKALUAX YIJIEpOJa UM HUX NPUMEHEHHH B
YKM3HU YEJIOBEKA, CBOMCTBA COCAMHEHUM yTIIEpOAa

3HaTh 00 OCOOEHHOCTAX M XMUMHUYECKHX CBOMCTBAaX coenuHeHui [V rpymisl
AJIEMEHTOB: KPEMHMSI, FEPMaHUs, 0JIOBa U CBUHLA
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e 3HaATh 00 OCOOEHHOCTAX M XMMUUYECKUX CBOMcTBax coenuHeHuit 111 rpymmbl
AJIEMEHTOB: O0pa U aTIOMUHUS

e YMETbh MOJATBEPXKJIATh aM(POTEPHOCTh COCTUHEHUN Ha MpUMEpe TUAPOKCUIA
Y OKCHJIA AIFOMUHUSA

e 3HATh O XUMHHU S-3JIEMEHTOB: HX CHEKTPAJIbHBIX XapaKTEPUCTUKAX H
(U3UKO-XUMHUYECKUX CBOWCTBAX COCAMHEHMI, a TaKKe O HAXOXKICHUU HUX
MUHEPAJIOB B IpUpO/i€ (CUIbBUH, TAJIUT, OAPUT. U3BECTHSK U T.J1.)

e 3HAaTh O HauOoJiee BaXKHBIX d-dJ€MEHTaX TAKUX KaK JKele30, XpOM, Meb,
UHK, cepeOpo u ap. PopMupoBaHUE YMEHHs ONpeNEsaTh Haubosee
BEPOSITHYIO CTENEHb OKUCIEHUS M 3alUCBhIBaTh (POPMYJIBI KOMIUIEKCHBIX
COCJIMHCHMUH;

B cepe dpusuueckou xumuu

e YMETh KJIacCUQUUMPOBATh pEaKUUU [0 TeIIoBOMY 3(P(EeKTy, yMETb
PACCUUTHIBATH TEILUIOBOM 3(PPEKT XUMUYECKOIN peaKkIuu

e YMETh peIIaTh 33J1a4M Ha ONPEACIICHUE CKOPOCTH XMMUYECKON pEeaKUuu 10
ypaBHeHusiM Bant-I'opda u Appennyca

e YMETh 3alUChIBaTh  pEaKIMH, MPOTEKAalolUe TMpU  MNPONyCKAHUU
ANEKTPUYECKOr0 TOKA, 3HATh, M3 KAaKUX IMap MOXHO TOCTPOUTH
rajJlbBAaHMYECKUN AJIEMEHT;

B mexnuxe nabopamopuvix pabom

e OBJIQJICHHE HAaBbIKAMU OOPAILEHUS] C XUMUUECKOW OCYAON U peaKTUBAMU;

e YCBOEHHE MPaBUJ TEXHUKU OE30M1aCHOCTH TP paboTe B JIabopaTopuy;

e YMEHHE IPOBOJAUTH KAaUYECTBEHHBIA aHANU3 JUIsl UJIEHTU(UKALIUU BEUIECTB B
HETOUCaHHbBIX TPOOUpPKAX;

e YMEHHE TPOBOAUTH KOJWYECTBEHHBIH TUTPUMETPUYECKHM  aHaIU3:
KHCIIOTHO-OCHOBHOE, OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHOE, OCAaAUTEIBHOE U
IpyTHE.

HeseBas ayauropusa: yuanmecs 9 kiacca 001e00pa3oBaTeIbHBIX
yupexzaeHuil (15-16 ner), nposiBUBIIME MOBBIMICHHBIA UHTEPEC K YriayOJeHHOMY
M3YYCHHIO XMMHUH U TUIAaHUPYIOLIME MOCTyIarh B BY3bl XUMHUECKON U XMUMHUKO-
OMOJIOTMYECKON HAIIPABICHHOCTH.

Oco0eHHOCTH  NPOrpaMMBbI: JONOJHUTENbHAs  001e00pa3oBaTesibHas
oOmepa3BuBatoniasi nporpamMma «OnuMnuaaHas XuMus. 9 Kjacc» MOXKET
pealin30BbIBAThCS C NMPUMEHEHHUEM 3JIEKTPOHHOTO OOYYEeHMs] M JHUCTAHLHUOHHBIX
oOpa3oBaTeNbHBIX TEXHOJOTHI Ha oOpazoBatenpbHOM mopTaie [TAHOY BO
«PernonanphbIii ieHTp «Oprony» https://edu.orioncentr.ru/.

HanpaBJjieHHOCTh IPOrpaMMbl: €CTECTBEHHOHAYYHASI.

B pamkax peaqu3anuu NpOrpaMMbl HCHOJIB3YIOTCS MNPEUMYLIECTBEHHO
rpynmnoBbie (JOPMBI OpraHU3ANNKA YICOHOU NEATEILHOCTH: 3TO paboTa B mapax, B
rpynmnax, CcosJlaHue TpyNmnoBbIX AWCKyccuil. Ha 3aHATHSAX HMCHOJB3YIOTCS
CJIeIyIOIME BUIbl YYEOHOU e TEIbHOCTH:

¢ O0BSACHUTETHLHO-WILTIOCTPATUBHBIN (oOBsicHeHuE Marepuaa
Mperno/iaBaTesieM 1 MOJKPEIIEHUE €ro JEMOHCTPALIMOHHBIMU 3KCIIEPUMEHTAMU );

e PETIPOAYKTUBHBIN (ITOBTOPEHHUE YYAIIUMUCS SKCIIEPUMEHTOB, CIOCOOOB
BBITIOJIHEHUS PAcYE€TOB U PENICHUS 3a]1a4);
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e IPAKTUYECKUH (MPUMEHEHHUE MOTYyUYECHHbBIX 3HAaHUHN Ha MPAKTUKE);
e ICCJIEIOBATEIbCKHI (aHATU3 pealbHbIX OOBEKTOB);
¢ IPOOJIEMHO-TTOMCKOBOH (TIOMCK YYAIIMMHUCS PEIIeHUs YIeOHbBIX 3a/1a4).

[Ipun moaroroBke ydeOHOrO Marepuaya IMeJaror ONUpaeTcs Ha TEKYIUe
3HAHMS M YMEHUS YYalllMXCSl C LEJIbI0 YIY4YLICHUS NOHMMAaHUS CIOXHBIX TEM U
3aKpEIUICHHUs] W3Y4YEHHOTo. TakKe y4YUTBIBAIOTCS MO3HABATEIbHBIE MOTPEOHOCTU
ydanmxcs, cdepa HMX CMEKHBIX MHTEpPECOB (MenuiuHa, (apMaKoJIoTus,
XUMHUYECKasi TEXHOJIOTHS), YTO YBEIMYMBAET MOTUBAIMIO PEOSAT K JalIbHEHUIIEMY
yIIIyOJICHHOMY M3YyYEHUIO TIPEeIMETA.

MartepuajJibHO-TEXHHYECKOe o0ecneyeHue:

JUist  peanuzanuM  mporpaMMbl  TpeOyeTcsi J1abopaTopHoe, a Takke
MYJIbTUMEANIHOE 000pYyI0BaHUE, TAKOE KaK:

Oowenadoopamoprnoe 06opyoosanue:

Jlocka, OCTPOBHBIE CTOJIbI, CTYJbs, BBITSDKHOM IIKad, ceild ans XpaHEeHUS
pPEaKTUBOB, MOEYHbBIE PAKOBUHBI C JIOCTYIIOM BOJbI, HArpeBaTEIbHBIE IUIUTKH,
MEIIaJNKH, CYIIWIbHBIA KA, CyMIWIKa I MOCYIbl, JTUCTUJUISTOP, IITATUBBHI,
My(QTbl U JAIKH JUIsl IITAaTUBOB, HCTOYHUK BBICOKOTO HANPSIKEHUS, 3aKHUMbI TUIIA
«KPOKOJWI», 1a00paTOpHbIE U aHAJMTUYECKUE BECHI, JIaDopaTopHas LeHTpudyra,
BAKYYMHBIM HAcOC, XOJOJWJIBHMK C MOPO3WJIBHOM KaMepou, aBTOMAaTHYECKHE
IIUIIETKH.

Jlabopamopnasa nocyoa:

CrekiisiHHBIE XMMHMYECKHUE CTaKaHbl, BOPOHKH, MPOOMPKH, IITATUBBI IS
OpoOMpPOK, CKISHKM JJIi  XpaHEHHUsS PpPEaKTUBOB, (PJIaKOHBI-NEHULUUINHKH,
KOHUYECKHE KOJIOBbI, KPYIJIOJOHHBIE KOJIOBI, CTEKJISIHHBIE MaJIOUKH, CTEKJISIHHbIC
HACaJK{, XOJIOAWIBHUKH, TEPMOMETPBI, JIOKKU-IINATENIH, MPEIMETHBIE CTEKIIA,
BBINIAPUTEINIbHBIE YAIlIKH, TUIJIHU, AEPKATENHU JJIi MPOOUPOK, TUTEIbHbIE IIUIILIbI,
acOeCcTOBbIE CETKH, MEpPHbIE LWJIMHIPHI, MUIETKH Mopa, OIOpeTKH, KareIbHULbI
[ycTrepa, 6aHKH 7151 )KUJIKUX PEAKTUBOB

Peaxmuegoi:

IIpocmyle gewecmesa: cepa, aNtOMUHUN, TUHK, WOJ, TN, UHAUMN, Yrob,
0JIOBO, JKEJIE30

Okcuodbl: OKCUJ MarHus, okcua amomunus, okcun meau (I1), okcup xenesa
(IIT), oxcun mapranua (I1I), oxcun ceunua (1)

ludpokcuovl: TUAPOKCU] HATPUS, TUAPOKCU KaJlus, THUJIPOKCHU] KaJbIIHs,
TUAPOKCHU OapHsi, aMMHUaK

Kucnomui: cepHas kuciora, a30THasi KUCJIOTa, COJIsIHAs KUCJIOTA, YKCyCHas
KHCIIOTa, pocdopHas kucioTa, O0OpHAsI KUCIIOTA;

Conu. XJA0pHUI HATPUSL, HOAUJ KaJusi, OpOMUJ Kaiausi, OpoMaT Kajaus, XJIOpHI
meau (1), xnopua kaneuwms, xaopua xkenesa (I11), xnopua maruus, cynsdar meau
(I1), cynedar xkeneza (II), cynbdar nunHka, cyibdar alfOMUHUS, ATIOMOKAIUEBbIE
KBAaCIbl, JKE€JIE30aMMOHUUHBIE KBACIbl, XpPOMKAJIMEBbIE KBACLbI, CyJIb(aT HATpHS,
cyibdar kanus, cyiabdpar kobanbra (II), HuTpar csununa (II), Hurpar cepeOpa,
HUTpAT Kajlus, HUTPAT KaJbLMsI, HUTpAT aMMOHUs, HUTpat mapranua (II), aurpar




IIMHKa, KapOOHAT HATpHs, TUJIPOKApOOHAT HATpHs, KapOOHAT Kajblus, (ocdar
HaTpuda, auruapodocdar Hatpus, Oypa, KapOWI KaiblMs, POAAHHU] AMMOHUS,
KpacHasi KpOBSIHasi COJIb, JKEITas KpOBSHAas COJIb, BaHaJaT HATpHs, MOIUOIaT
aMMOHWUSI, areTaT HaTpHs, OKCcalaT HATpWsl, IUTPAT >KeJe3a-aMMOHHUS, KaJlui-
HATPpUM BUHHOKHCIIBIM, JIMMOHHAs KHCIIOTA, CAIMIMIOBAs KHUCIOTA, TJIKOKO34,
THOCYJb(aT HATpus, CyIb(HIT HATPHS, XJTOPUT AMMOHUS

IIpouee: iepeKuch BOJIOPOAA, STHIOBBINA CIIUPT, alleTOH

Mynemumeouiinoe ob6opyoosanue:

[lepconanbHblil  KOMIBIOTEp C JgocTynioM B HWHTepener, BeO-kKamepa,
MUKPO(OH, CETeBbIE (DHIIBTPHI

DopMbl, NOPSJIOK U MEPUHOANMYHOCTh ATTECTAIMU M TEKYIIEr0 KOHTPOJIS

Tekymiuid KOHTPOJIb: TEKYIIUM KOHTPOJb IPOXOAUT B  paMKax
MPAKTUYECKUX 3aHATUM W TMPEIINOJaracT BBIINOJIHEHUE PA3JIAYHBIX 3aJaHUM,
HaIpPaBJICHHBIX HA MPOBEPKY CHOPMUPOBAHHOCTH KOMIETEHIIMM U YPOBHS 3HAHUH.
[lemaror OLEHWBAET BBINOJIHEHWN PA3JIMYHBIX 3aJaHAM W TEM CaMbIM JEIacT
BBIBO/IbI 00 YCIIEIIIHOCTA OCBOCHUS ITPOrpaMMbl. Takoil BUJI KOHTPOJISI TPOBOAUTCS
MPAKTUYECKU Ha KaXKJIOM 3aHSATHUH, YTO MO3BOJSIET ONIEPATUBHO BHECTH MU3MEHEHUS
B COJCPaHUM 3aHITUWA W MOATOTOBUTH WHIMBUIYAJbHBIC 3aJaHUS I KaXIOTO
oOyyaro1erocs.

IIpoMeskyTOUYHASE aTTeCTAIMS: TAHHBIN BUJ KOHTPOJIS MPELYyCMaTPHUBACTCS
MpOrpaMMoOi Kypca TOCJI€ KaXJI0ro pasieiia C LEJIbI0 MPOBEPKUA YCIEIIHOCTH
OCBOCHHUS IIPOMJICHHOrO Marepruaia. MDopMa NPOBEACHUS ITPOMEKYTOUYHOTO
KOHTPOJISL COTUIACHO MporpaMMe Kypca — 3aJaHus B (GopMe 3a1ad OJMMITHATIHOTO
THUIIA.

ATTecTanusi MO WTOraM OCBOEHHMSI NporpamMmbli: ¢gopma TpOBEICHUS
JAHHOTO BHJA KOHTPOJS MPEANoiaracT HAMNWCAHUE WTOTOBOW OJIMMITUAIBL.
3agaHus mpeanoJiaralT pazinunbie GopmaThl. 3aaHus TOCTPOSHBI MO MPUHIIUITY
YCIIOKHEHUS: OT CaMOT'0 IPOCTO 0 CJIOKHBIX, TBOPUECKHUX, TUCbMEHHBIX 3aJaHU.
JlaHHBIT TOAXOH TMO3BOJSAET OLEHUTh YPOBEHb OCBOCHUS MPOTPAMMBI
0Oy4YaroIMMUCS U YPOBEHb PA3BUTOCTH KOMITETEHITUM.

Kpumepuu oyenxu yposns meopemuueckot n002omoeKu: OCMbICIEHHOCTb U
CB0O0O/1a UCTOJB30BaHUS XUMUUYECKUX TEPMUHOB U 3HAHUUN Ha MPAKTUKE PELICHUS
3aJa4 MOBBIIICHHOMN CJIOKHOCTH.

Kpumepuu oyenxku ypoeus npakmuueckou noO20mMoKu: KaueCTBO
BBIMIOJTHCHUS IPAKTUYECKOTO 3aIaHNSI;

Kpumepuu oyenxu ypoeusa pazeumus JudHOCMHBIX Kayecme: KyJIbTypa
MOBEJICHUS, TBOPUYECKOE OTHOIICHUE K BBIMIOJTHCHUIO MTPAKTUYECKOTO 3aJaHHUS.

Hmoeosas oyenka ypoeHA YC8OEHUs NpOPaAMMblL OCYWECMEAlemcs Ha
OCHOBAHUU CNe0YIOWUX Pe3YTbmamos:

YpoBHHU JlekcuKO-rpaMMaTH4YE€CKUE KOHTPOJbHBIE TECThI, pa0OThI

OtcyTtcTBHE palbOTHI, OTKa3 OT paboThl, BeimosHeHue 0-40% ot
Husxwmii MOJTYYEHHBIX 3aJIaHUM
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. Pemenue 40% -70% oT nony4eHHBIX 3alaHUul
Cpenunit
. Pemmenune 6omee 70% OT moMydeHHBIX 3aaHUN
Bricokun
Kpurepuem 3¢ PEKTUBHOCTH peanzanuu JOTIOJIHUTEIbHON

o01reoOpa3zoBaTenbHON  00IIepa3BUBAIONIECH MPOTPAMMBI  SIBJISIETCSI [TOBBIIICHHE
MHTEpeca K XMMHUHU, a TaKXKE y4aCTHE BO MHOKECTBEHHBIX OJIMMITHAAaX, TYpPHUPAX

N MHBIX BUAAX HHTCJ’IJ’IGKTy&J’IBHOﬁ ACATCIIBHOCTU.

Y4eOHblii IU1aH T10NOJHHUTEIbHOM 001epa3BuBaOLIeil MPOrPaMMbI
«OnumnuagHas xumusa 9 kiaace»

Ne | Ha3Banue Tembl KonuyectBo uacon dopMa KOHTPOJIs
/o
Bcero | Teopus | [IpakTuka

Paszges 1. O01mast 1 HeOpraHu4ecKas XuMHUs

1. | BBomHoe 3aHATHE. Bxonnou
[IpaBuna TEXHUKH | 2 2 - KOHTPOJIb
0€30MaCHOCTH.

2. | JIabopaTtopHoe OO6cyxaenue
obopynoBanue. IlpaBuna 2 ) 2
paboThl C J1abopaTOpHOU
MOCYJIOMN.

3. | Ctpoenue BEIIECTBA. | 4 i OO6cyxaeHue
Metog MMO

4. | Kpucramnoxumus 4 2 2 Ob6cyxnenue

5. XuUMusT  IIEJOYHBIX | OO6cyxaeHue
IETTOYHO-3eMENIbHBIX
METAJIJIOB 8 4 4

6. | XumMusa diIeMeHTOB 13 8 4 4 O6cyxnenune
rpymibl. AMGOTEpPHOCTh

7. | Xumus odneMeHToB 14 8 4 4 O6cyxnenune
TPYIIIIHL.

8. Xumust  dJIeMEHTOB 15 8 4 4 OOGcyxaeHue
IPYIIbL.

9. Xumust  dieMeHToB 16 8 4 4 OOGcyxaeHue

IPYIIIBI
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10. | Xumusa osmemMeHTOB 17 8 4 4 OO6cyxnenune
TPYIIIIBIL.

11. | X¥MUs CBUHIIA U BUCMYTa | 4 2 2 Ob6cyxnenne

12. | Xumus MEPEXOTHBIX [TpomexxyTouHbIN
aJeMeHToB.  Mapraser, | 8 4 4 KOHTPOJIb
XpOM, Kelie30.

Pa3znes 2. ®u3nveckas XMMUA U AHAJIUTHYECKAS] XUMMUS

13. | OCHOBBI TEPMOJIMHAMUKH | § 4 4 OO6cyxaenune

14. | OCHOBBI TEPMOXHUMHUHU 8 4 4 OO6cyxaenue

15. | OCHOBBI JIEKTPOIU3A 12 4 8 OO6cyxaenue

16. | OCHOBBI KHHETHUKHU 12 4 8 Ob6cyxnenue

17. | PactBOpBI 12 4 8 Ob6cyxnenue

18. | Pacuetsi pH 12 4 8 OO6cyxaeHue

19. | MTorosas onuMmimaga 4 i 4 Hrtorosslit

KOHTPOJIb

20. | [lonBeneHue UTOrOB 4 - 4 Ob6cyxnenue

Bcero 144 |62 82 OO6cyxaeHue

Kanengapubliii yueOHbI rpapuk

JAOMOJIHUTEIbHOI 00111e00pa30BaTeIbLHO 001epa3BUBAKOIIEH POrPaAMMBbI

«OaumnuaaHag XuMug 9 kiace»

No | Jara Kon- | Conepxkanue 3ansaruii cornacuo JJOOIT dopma

1/ BO KOHTPOJIS

o qacoB

1. | ceHTsiOpp | 2 BBoanoe 3anstue. [IpaBuna Texuuku 6e30macHOCTH. | Bxoawoi
KOHTPOJIb

2. | ceHtsibpy | 2 JIabopaTtopHoe obGopymaoBanue. IlpaBuia paboOThI ¢

71a060paTOPHOI MOCYAOH.

3. |ceHT0ps | 4 Crpoenue Bemiectsa. Metoqn MMO

4. | ceHTsOpe | 4 Kpucramnoxumust

5. | okTs0ps | 4 XUMHS IETOYHBIX U IIEII0OYHO-3eMETbHBIX METAILJIOB

6. | Okmsibpe |4 XUMHS ETOYHBIX U IIEII0OYHO-3eMEIbHBIX METAIJIOB

7. | okTs0ps | 4 Xumust 35eMeHToB 13 rpymnmbl. AM(oTepHOCTH

8. | OKTAOpD 4 Xumus 351eMeHTOB 13 rpynibl. AMPOTEpHOCTh

9. | HOSOPH 4 XUMHS 3IEMEHTOB 14 rpyIbL.

10. | HOsIOPB 4 XuMHUS 3JIEMEHTOB 14 TPYIIIIBL.
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11, | HOAOPB 4 XHUMHS 3JIEMEHTOB 15 rpynisl.

12. | HOSOpB 4 XUMHUS 3JIEMEHTOB 15 TpyYIIIIBI.

13. | Aexabpy | 4 XuMHUs 3JIeMEHTOB 16 TpyIIIBI

14, | Aexabpy | 4 XuMHUs 3JI€MEHTOB 16 TpyIIbI

15. | Aekabps |4 XUMHUS 3JIEMEHTOB 17 TPYIIIIBI.

16. | Ackabpe | 4 XuMust 3IEMEHTOB 17 TpyIIbL.

17. | AHBapb 4 XHUMHsI CBHHIIA K BUCMYTa

18. | sHBaphb 4 XUMHS TIEPEXOJHBIX IJIEMEHTOB. Mapraseli, Xpom,

KeJ1e30.
19. | sHBapb 4 XuMusi MEPEXOIHBIX DIEMEHTOB. Maprauen, xpom, | [Ipomesy
SKeJe3o0. TOYHBIU

KOHTPOJIb

20. | Gespams | 4 OCHOBBI TEPMOIUHAMUKHI

21. | Gespams | 4 OCHOBBI TEPMOIUHAMUKHU

22. | bespams | 4 OCHOBBI TEPMOXUMUH

23. | pespans | 4 OCHOBBI TEPMOXUMHUH

24. | Mapt 4 OCHOBBI BIIEKTPOJIH3A

25. | Mapt 4 OCHOBBI 3JIEKTPOJIH3a

26. | MapT 4 OCHOBBI 2JIEKTPOJIH3a

27. | Mapt 4 OCHOBBI KHHETHKH

28. | ampernb 4 OCHOBBI KHHETHKH

29. | ampernb 4 OCHOBBI KHHETHKH

30. | ampenb 4 PactBopsI

31. | ampenb 4 PactBopsI

32. | Mait 4 PacTBopb1

33. | Maii 4 Hrorosas onumnuanga Hrorossrii
KOHTPOJIb

34. | Mai 4 ITonBenenue UTOroB
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Conep:xanue yueOHBIX pa3iesioB

Pasznen 1. O0mas u HeopraHm4eckKass XuMmst

1. BBoaHoe 3ansiTHe (2 yaca)

1.1. Teopusa (2 uaca) Texnuka 6€30MACHOCTH M OXpaHa Tpyaa. MHCTpyKTax
M0 TeXHHUKE 0€30MacHOCTU U oxpaHe TpyAa. [Ipuunnsl TpaBMatu3zma. HecuactHeie
cinydau. [IpaBunia noBeeHUsI Ha 3aHATUSIX U B UCCIIEI0OBATEIBCKON JTA0OPATOPHH.

2. JlaGopaTtopHoe obopyaoBaHue. IlpaBuia pa6oTsl ¢ JaGopaTopHoii
nocyaoii. Kitaccugukanusi XumMmudeckoi nmocyaspl. (2 yaca)

2.1 Ilpakmuka (2 uaca). [TpaBuno yxoja 3a jabopaTopHoit nmocyaoii. Buapl
crekna. CpeactBa mng MbITha nocyabl. Cymika mocynbl. IlpaBuiia paboThl c
BBICOKOTOYHBIM 000pYI0BAHHUEM.

3. Ctpoenue BemecTBa. Metog MMO (4 4)

3.1 Teopua (4 u) OcHOBBI CTpOEHHUS BemIeCTBAa. METOA MOJEKYJISIPHBIX
opOuTaneu.

4. Kpucramnoxumus (4 4)

4.1 Teopua (4 u) lloHsATHe O KpUCTAIMYECKON pemieTke. Pemerku
KyOM4eCKOl CHHTOHUHU.

5. XuMusi meJJ0YHBIX U 1IeJ0YHO-3eMeJbHbIX MeTA/LI0B (8 )

5.1 Teopusa (4 u). Xumus NIETOYHBIX U IIETIOYHO-3EMEJIbHBIX METAIIJIOB

5.2 llIpakmuka (4 u) PeieHne KOMIIEKCHBIX 3a7a4

6. Xumus 31ementoB 13 rpynnbl. AMgotepHocTh (8 1)

6.1 Teopusa (4 u). Heopranuueckast XuMusi. XUMHsI DJIEMEHTOB 13 rpyImibI.

6.2 Ilpakmuxa (4 u). Pemenue onuMnuaanbix 3aaad. AMGOTEPHOCTD

7. Xumus 31eMeHTOB 14 rpynnel. (8 1)

7.1 Teopus (4 u). Heopranudeckasi Xumusi. XUMUS 2JIEMEHTOB 14 rpyrmibl.

7.2 Ipakmuka (4 u). Penienne olMMIuaaHbIX 3a1a4.

8. Xumusi 31eMeHTOB 15 rpyninsbl. (8 1)

8.1 Teopus (4 u). Heoprannueckasi Xumusi. XMMUS 2JIEMEHTOB 15 rpymnibl.

8.2 Ilpaxkmuka (4 u). Peuienne olMMIUaIHBIX 3a1a4.

9. Xumusi 3j1eMeHTOB 16 rpynibl. (8 1)

9.1 Teopusa (4 u). Heoprannueckast Xumusi. XUMHsI JIEMEHTOB 16 rpymisbl.

9.2 Ilpakmuxa (4 y). PelieHre oMuMIMaIHBIX 3a/1a4.

10. Xumus 3jiemenToB 17 rpynmnsl. (8 )

10.1 Teopusa (4 u). Heoprannueckast XuMusi. XUMHUsI JIEMEHTOB 17 rpyIIibl.

10.2 Ilpakmuxa (4 u). PellieHue oMMMIMUAIHBIX 33/1a4.

11. Xumus cBMHIA U BUCMYTA (4 1)

11.1 Teopus (2 u). Xumuuecke CBOMCTBA CBUHIIA U BUCMYTA.

11.2 Ilpakmuka (2 u). PemeHne oJTUMITMAIHBIX 33/1a4.

12. Xumusi nepexoaHbIX 3j1eMeHTOB. Mapraneu, XpoM, keJjie30. (8 4)

12.1 Teopus (4 u). XuMuueckue CBOMCTBA MapraHiia, XxpoMa u xeJjesa.

12.2 Ilpakmuka (4 u). PemieHre oMuMIMAIHBIX 33/1a4.

Pasznea 2. Duznueckass XUMHUA U AHAJIATHYECKAS XUMHUSA
1. OcHOBBI TEpMOAUHAMUKH (8 U)
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1.1 Teopusa (4 u) llepBblii, BTOpPOW 3aKOHBI TEPMOJUHAMHUKH. DHEPIHS
['nb0ca.

1.2 Ilpakmuka (4 u) Pemienue 3anady.

2. OcHoBbI TepMoxuMuM (8 )

2.1 Teopus (4 u) 3akon I'ecca. TepMOXUMHUYECKUE YPABHEHUS PEAKIIAM.

2.2 Ilpakmuxka (4 u) Pemienue 3aaad.

3. OcHoBBI dJ1eKkTpoIu3a (12 v)

3.1 Teopus (4 u) dnexrponuszep, NPUHIUI PaOOTHL. 3aKOHBI AIEKTPOIIU3A.

3.2 [Ilpakmuxka (8 u) DNEKTPOIU3 COJEH CHUIIBHBIX OCHOBAaHUU W
OE3KHUCIOPOIHBIX KHUCIIOT, COJIeH CcIabblX OCHOBAHMM M OE3KUCIOPOIHBIX KHUCIIOT,
CWJIbHBIX OCHOBAHMM U KUCIIOPOJICOIEpPKAIIMNX KUCIOT. Pernenue 3aaad.

4. OcHoBbI kMHeTHKH (12 4).

4.1 Teopua (4 u) Cxopoctb peakiuu. Ilopsnok peakiuu. Kunernueckue
ypaBHEHUS.

4.2 IlIpaxmuxka (8 u) Pemenue 3anad.

5. PacTBopsbl. (12 )

5.1 Teopusa (4 u) llpaBuiia B3BeHIMBaHMS, pabOTa C TEXHUYECKUMH U
aHAJUTUYECKUMU BecaMu. MepHble KOJOBI, HWIMHJIPHI, cTakaHbl. CrocoObl
BBIpDQKEHUS KOHILIEHTpaluii (MaccoBas J0Jisl, MOJISIPHOCTb, MOJISUIBHOCTD,
00BEMHBIE J10JTU, MOJIbHBIE J10J1H). M30TOHNYECKE pacTBOPHI.

5.2 Ilpakmuka (8 u) HaBeneHue pacTBOpPOB IIOBAPEHHON COJIU B
koHneHTparuu ot 0,25 M mo 0,01 M. Pemenne 3amau u3 cOOpHUKOB 3aj1ayu 10
XUMUU MOBBIIIEHHOW CII0KHOCTH.

6. Pacuer pH (12 )

6.1 Teopusa (4 u) BriBon dopmysbl. Pacuer paBHOBECHBIX MOHHBIX (POPM.
3aBucumMocTh cpeabl oT pH pactBopa.

6.2 Ilpakmuka (8 u). Nsmepenue pH pactBopoB ¢ momorisio PH-MeTpoB,
CTEKJISTHHOTO AJICKTPO/ia, UHAUKATOPHON OyMaru, MHIUKATOPOB.

7. 3akaounTesibHasA oumMnuana (4 4).

7.1 Teopusa (4 u). Harcanue paboTHI.

8. IloaBenenue UTOroB. (2 4)

8.1Teopusa (2 u). Ananus pe3yabTaToB, MOABEACHUE UTOTOB.

15



