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Paspnen 1. [losicHuTE/IbHAA 321 CKA
1.1. HampaBJjieHHOCTH JONOJIHUTE/IbLHOH 0011e00pa30BaTe/IbHOI
o01Iepa3BUBaIOIIEH IPOIPAMMBI

JononHuTenbHas oOmepasBuBamomas mnporpamma «Heopranuueckas wu
oOrrast XuMus A5 9 Kiaccay npeaHazHadeHa sl y9aluxcsi, KOTOpbIM Heo0xo1uMa
paciMpeHHbIe 3HAHUA MO HeOpraHMYeckod u obmed xumuu. [lpu npoBeaeHun
3aHATHI aKIEHT JENAaeTcsl Ha COBEPIICHCTBOBAHHME 3HAHMI, YMEHUN B 00sacTu
XUMHH, TPOOYKJIECHUE WIM 3aKpEIUICHHE MHTEpeca K YriyOJeHHOMY H3YYE€HHIO
npeaMeTa, Ha pa3BUTUE TBOPUYECKUX CIIOCOOHOCTEH.

[IporpaMma  COOTBETCTBYET  HOPMAaTHBHO-IIPABOBBIM  TpPeOOBaHUSAM

3aKOHOJIATEIbCTBA B cdepe oOpa3oBaHUA M pa3paboTaHa C y4EeTOM CIEAYIOIIUX
JOKYMEHTOB:

. (benepabHOrO YPOBHS

- (denepanbublii 3ak0H Poccuiickoit ®enepanuu «O0 o00pa3oBaHUU B
Poccuiickoit ®@epeparuu» ot 29.12.2012 1. No 273-®3 (¢ U3MEHEHUSIMU U
nononaHeHusiMu: pef. ot 02.07.2021);

- Konnenuu pa3BuTus AOMOJHUTEILHOTO 00pa3zoBanus aereit 10 2030 rona,
YTBEpKIEHHAs pacnopsikeHreM npaBuresibetBa PO ot 31.03.2022 r. Ne 678-p;

- HallMOHAJBHBIA MpoekT «OOpazoBaHue» yTB. npe3uauymom CoBera mpu
npe3ugeHTe P® 1mo cTpaTerMueckoMy pa3BUTHI0O U HAIMOHAIBHBIM IPOEKTaM
(mpotokoit oT 24 nekadbpsa 2018 r.Nel6) — «Ycnex kaxnoro pedenka», «ludposas
oOpa3zoBarenpHass  cpena», «Monogsie mnpodeccuoHans»,  «ColuanbHas
AKTUBHOCTBY;

- penepanbHbIi 3aK0H «O BHECCHUHU U3MeHeHNH B DenepanbHblil 3aKk0H «O0
oOpazoBanuu B Poccuiickoit deaepaiinmy 1mo BOmpocaM BOCIIUTAHUS 00 YIArOIITIXCS
ot 31 urona 2020 r., peructpaunonubiii N 304-D3;

- TIPUOPUTETHBIM MPOEKT «JlOCTYNMHOE MOMOJHUTEIbHOE O0pa3oBaHUE IS
nereit (ytB. Ilpesmamymom Coeta mpu mnpesuaeHte PO mo crpaTernueckomy
Pa3BUTHIO U TPUOPUTETHBIM MTpoekTaM (0T 30 Hosi0pst 2016 1. Ne 11)»;

-pacnopsixeHue npaButenbcTBa Poccniickoit @enepaunu ot 29 mas 2015 r.
Ne 996-p «Crparterus pasButus Bocriutanus B Poccuiickoit deaepaiyu Ha nepuo
1o 2025 ronax;

- yka3 npe3usienta PO ot 7 masg 2018 roga «O HalMOHANBHBIX LENSIX U
cTpaTeruueckux 3agayax passutus PO na nepuoa 1o 2024 ronay;

- yka3 IIpesuaenta PO ot 7 mas 2021 r. Ne 599 «O mepax nmo peanuzanuu
roCyJIJapCTBEHHOM MOJUTUKHU B 00JIaCTH 00OpPa30BaHUs U HAYKNY;

- mpuka3 MunncrepcrBa npocsemieHuss P® ot 02.02.2021r. Ne38 «O
BHECEHMU HU3MEHEeHM B lleneByr0o Mojelb pa3BUTHUS PETUOHAIBHBIX CHUCTEM
JOTIOJTHUTEHHOTO 00pa30BaHus JACTEH, YTBEPKICHHYIO TTprUKa3oM MUHHCTEPCTBA
npocserieHust P® ot 03.09.2019r. Ne467»;



- npuka3 MuHnuctepcrBa mnpocsemieHuss PO ot 27.07.2022 Ne629 «O6
YTBEPKJICHUHM TMOPSAKA OpraHu3allMd W OCYIIECTBIEHHUS O00pa30BaTEIbHON
JESITEIIbHOCTH T10 TOTIOJTHUTENBHBIM 00111e00pa30BaTeIbHBIM MPOTrpaMmmMam»;

- mnpuka3 MuHncrepctBa npocsenieHus Poccuiickon ®Pepepanuu 0T
03.09.2019 Ned67 «O0 yTBEpKJIEHUHU IIEJIEBOM MOJENIU Pa3BUTHUSL PETHOHAIIBHBIX
CUCTEM JIOTIOJIHUTENILHOTO 00pa30BaHMs JIETEH;

- nucbMo JlemapTramMeHTa rocyJapcTBEHHOM MOMUTHKU B cepe BOCITUTAHUS
nereid U Mojioaexu MunuctepcTBa oOpazoBanus u Hayku P® ot 18.11.2015 r.
Ne(09-3242 «Metoauueckue peKOMEHIalUU 110 MPOEKTUPOBAHUIO IONOJHUTEIbHBIX
o0I1epa3BUBAIOIINX IPOrpaMM (BKJIIOYasi pa3HOYPOBHEBBIE TPOIPAMMBI )»;

- npuka3 MunuctepcrBa o0pazoBanus 1 Hayku PO ot 23.08.2017 Ne 816 «O0
yrBepxkaeHun llopsiika NOpUMEHEHHsS OpraHu3alUsMH, OCYIIECTBISIOMINMU
00pa30BaTeNbHYI0 JAESITENBHOCTh 3JIEKTPOHHOTO OOYyuY€HHUs, JUCTAHLIMOHHBIX
o0pa3oBaTeIbHBIX TEXHOJOTUN TP peau3aiii 00pa30BaTEIbHBIX IPOTPAMMY;

- TIOCTaHOBJICHHE [J1aBHOrO TOCYJapCTBEHHOIO CAHUTApHOIO Bpaya
Poccuiickoii ®enepanuu ot 28.09.2020 No28 «OO0 yTBEpkKACHUH CAHUTAPHBIX
npaBun CII 2.4.3648-202 «CaHuUTapHO-3MUAEMHUOIOTMYECKHE TpeOOBaHUA K
OpraHu3allid BOCHUTaHUS M OOy4YEeHHUs, OTAbIXa M O3JOPOBJICHHUS J€Ted H
MOJIOJIEKI;

- TIOCTAHOBJICHHE TJIABHOTO CaHUTAapHOro Bpauda Poccuiickoit denepaunu oT
28.01.2021 r. Ne 2 «O06 yTtBepkneHuU caHUTapHbIX npaBui U HopM CanlluH
1.2.3685-21 «l'uruennyeckue HOPMATUBBI U TpeOOBaHUS K OOECIECUEHUIO
0e3onacHOCTH U (MiK) OE3BPETHOCTH JIJIsl YeJIOBEKa (PaKTOPOB CPEbl OOUTAHUS.

. PErMOHANILHOTO YPOBHS:

- NpUKa3 JernapTaMeHTa 0Opa30BaHMs, HAYKH U MOJIOJEKHON MOJUTHKU
Boponesxckoit odnactu ot 14.10.2015 r. Nel1194 «O0 yTBep>KIEHUU MOJIEIbHBIX
JOTIOJTHUTEIBHBIX O0IIEPA3BUBAIOIIUX TPOTPAMM;

- pacniopspkenue [IpaButensctBa Boponexckoit obnactu ot 23 utons 2020
No 784-p «O06 yrBepkaeHnn KoHIENIIMU BBISABICHUS, MOJJCPKKH W Pa3BUTHS
CIIOCOOHOCTEN U TalaHTOB y AeTed u Mojoaexu Boponexckoit oo6mactu Ha 2020-
2025 roapl»;

- pacniopsikenue [IpaButenncTBa BopoHexckoit odnactu ot 29 utoinst 2022 r.
No819-p «O06 yTBep aeHNH 11eJIeBbIX MTOKa3aTeseH U MiiaHa padoThI IO pean3aluu
KoHneniuyu pa3BUTHS JOMOJHHUTEIBHOTO oOpa3zoBanus nered go 2030 roma B
Boponexckoit 001acTi;

. ypOBEHb 00pa30BaTEIbHON OpraHU3auu:

- Ycra TAHOY BO «Peruonanbubiil neHTp «OpHoH» (HOBasi peaakius),
YTBEPKJICHHBIN JENapTaMeHTOM O0pa30BaHUs, HAYKW U MOJOJEKHOU MOTUTHKU
Boponesxckoii oosactu ot 08.04.2021 1. Ne418).



- U3menenus B YcraB 'TAHOY BO «Peruonanbhsiii 1eHtp «OpuOHY,
yTBEPXKJACHHbIE MPUKa3aMl MUHUCTEPCTBA 00pa3oBanHus BopoHexxckoit o6mactu ot
17.01.23 Ne 32, o1 30.11.23 Ne 1582, ot 13.03.24 Ne 283;

- Tlomoxxenme 00 opraHu3aruu 00pa30BATEILHON JCATEIHHOCTA TI0
JIOTIOIHUTEIBHBIM ~ 00111€00pa30BaTEIbHBIM ~ O0IIEPa3BUBAIOLIUM  [TPOrpaMMaM
['AHOY BO «Pernonansusiii neHtp «Opuon» (mpuka3 aupekropa Ne 305 ot
08.09.2022 r).

1.2 AKTyaJIbHOCTH, HOBH3HA, NeJarornyeckas 1nejaecoo0pasHocTb
NporpaMmal

AKTYaJIbHOCTh  JIOTNIOJHUTENBHOW  OOLIEpa3BHUBAIOLIEH  MPOTrpaMMBI
«Heoprannueckass u oOmass xumus i 9 Kiacca» COCTOMT B TOM, YTO OHA
MO3BOJISIET yYalIUMCS OCBOUTh METOAMKU MPAKTUUYECKUX MCCIIECTOBAHUMN, & TAKXKE
yrIyOuTh 3HaAHMSI JUIs YCIEIIHOTO Yy4YyacTUs B OJMMIIKMAJaXx MO XuMuu. B
COBPEMEHHBIX YCIOBUAX (HOPMUPOBAHUS 00Pa30BaTEIBLHOIO IpOLEcca IPUOPUTET B
yIIyOJIEHHOM M3yY€HUM JUCLUUIUIMH €CTECTBEHHOHAyYHOI'O IMKJIAa OTAAeTcs
CUCTEME JIOTIOJIHUTEIBHOIO 00pa30BaHus IE€TEH.

HoBu3Ha: B JaHHOW NporpaMMme akLEHT BIEPBBIE CMEIIEH HA MPAKTHKO-
OPUEHTHPOBAHHBIM MOJAX0J M mpobOiremMHoe oOydeHue. [7aBHOe oTiaMUMe
IIPOrpaMMBbl — 3TO HE 3ayYMBaHHE NIPEIMETA, A AKTUBHOE aHATTMTHYECKOE OCBOCHUE
MaTepuana (4epe3 NpakTUKY pelIeHus 3a1a4 K rTyO0KOi TeOpun).

[IporpammMa MOKET peaJu30BBIBATBCS C MPUMEHEHHEM 3JEKTPOHHOIO
OOy4eHHMs U JUCTAaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTUI Ha 00pa30BaTEILHOM
noptaie TAHOY BO «Peruonanbhblii rieHTp «Opuony» https://edu.orioncentr.ru/.

IMepgarornyeckasi wesecoo0pa3zHocTb mporpammbel «Heopranumueckas u
oOmas xumus s 9 kiacca» peanusyercs 3a CYET (HOPMUPOBAHMS TOBBILIEHHOM
OTBETCTBEHHOCTH K  pe3yJbTaTaM OOy4YeHHs. YdyalluMcs  IPHUBUBACTCS
OTBETCTBEHHOE OTHOIIEHHE K CBOEMY OOy4YeHHUIO, a Takxke QopMHUpyeTcs
yOexaeHue, uTO pe3yjiabTaTbl OOY4YeHMs] HANpsMYyK0 3aBUCAT OT Y4acTus
oOyuarolerocsi. Jta Leidb JOCTUTaeTcs 3a CYET MOCTPOCHUS 00paz0BaTENIbHOM
Cpelbl M CHCTEMATHYECKUX YIPAKHEHWW, HANpPaBICHHBIX Ha 3aKpEIUICHUE
WU3Y4YEHHOTO.

Cpenn 0coOEHHOCTEH MpOrpaMMbl MOKHO BBIZCNIUTh TaKHE KaK: CO3JaHHe
MOJIHOLEHHOM 00pa30BaTelIbHOM Cpe/ibl Ui OJIYyYeHHUs] HOBBIX 3HAHU, TIIyOOKOE U
JIeTaIbHOE PACCMOTPEHHUE XMMUU DJIEMEHTOB PA3IMYHBIX TPYMI, a TAK)KE U3yUEHUE
XUMUU 32 CYET HECTAHIAPTHBIX 3aJ1ay, TPEOYIOIIMX TBOPUECKOTO MOIX0/1a.

B peanuzauuu nporpaMMbl y4acTBYIOT CMELIAHHBIE BO3PACTHBIE TPYIIIbI
YYaIUXCS, 4TO CJIEIYET YUYUTHIBATh MPU PEANTH3aLUU TPOTrPAMMBI.

1.3. OrauuurteabHbIe 0COOEHHOCTH MPOTrPAMMBI
Oco0eHHOCTH MporpamMMbl: JIONOJHUTEIbHAS  00ImIeoOpa3oBaTeIbHas
oOmepa3BuBarorias nporpamma «Heopraamdeckast u oOmas xumus 11t 9 kimaccay
MOXXET peau30BaThCsl TaKXKE C TMPUMEHEHHEM DJIEKTPOHHOTO OOyYeHHS U


https://edu.orioncentr.ru/

JUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTMM Ha 00pa3oBaTEIbHOM MOpTAaJe
'AHOY BO «Pernonanshbrii mentp «Opuon» https://edu.orioncentr.ru/.
1.4. OT60p oOyuyaromuxcst
Ot6op oOydJarommxcs Ha JIOMOJHHUTEIBHYIO 00Ie00pa3oBaTeIbHYIO
oO1epa3BUBaroONIy0 mporpamMmy «Heopranuwdeckas u odmas xumus 1uist 9 kiaccay
OCHOBAH Ha CIEAYIONINX MPUHIINIIAX:
o Coomeemcmeue go3pacniy: iporpaMMa MpeHa3HaueHa I 00yJaroInXcs

9 K1accoB;

o Coomeemcmeue ypoeHA o00wienl u MemanpeoMemHol IPYoOunuu:
oOyJaroluecs: JOJDKHBI 3HATh OCHOBBI OOIEH XHWMHH, OCHOBBI J1a0OpaTOPHOTO
IIPaKTUKyMa, OCHOBBI CTPOCHHUSI BEIIECTBA, OCHOBBI PELIEHUS 33]1a4 10 XUMUHU;

e Coomeemcmeue QYHKYUUOHATbHBIM KOMNemeHyuam: OO0ydaroluecs
JIOJDKHBI YMEThH BBITIOJIHITh MaTeMaTHYECKUE OMepanuu (CIOKEHUE, BBIYMTAHUE,
JIeJIeHUE, YMHO)KEHHE), BHHMMATEJIbHO YHMTaThb TEKCT M W3BIEKAThb M3 HEro
HEOOXOIMMYI0 HH(OpMaIMIO, TPOBEPATh €€ Ha COOTBETCTBUE YTBEPKIACHUSM,
CTPOUThH JIOTUYECKHE PACCYXKACHHUS, aHAIU3UpPOBaTh HH(OpMALMIO U JenaTh
BEIBOJIBL;

o Coomeemcmeue momueayuu K ydyeHuro: OO0ydyarolUecs JOJIKHBI
IIPOJIEMOHCTPUPOBATh CTPEMIICHUE K IIOJIYYEHUIO HOBBIX 3HAHUW W yMEHUH, a
MMEHHO: paccKa3aTb O CBOMX HHTEpPECaX M YBICYEHHUSAX M IOCEIIAEMbIX
JOTIOJTHUTENBHBIX 3aHATUAX, JIOOMMBIX JHCUUIUIMHAX, NPUHUMATh y4acTHE B
00pa30BaTENbHBIX JIATEPSX UM CMEHAaX, PEryJIIpHO MOCellaTh O3HAKOMHTENbHbIE,
OpraHU3allMOHHBIE U TUArHOCTUYECKHUE 3aHATHUS.

1.5. llesab 1 3a1a4u MPOrpaMMbl
Hean 1aHHOM MpOrpaMMBbl — 3TO OpraHU3alvs YCIOBUHN JIsl (HOPMUPOBAHHUS
CUCTEMBI YIITYOJEHHBIX 3HAHHWM MO XUMHH AJIEMEHTOB, a TaKXKe pa3eioB oOmiei
XUMUH.
JIJ1st ocy11eCTBICHHSI 3TOM 1IEJIM CTABSITCS CIEIYIOUIUE 3adaH:
ooyuarowue:
® T[IOBTOPEHUE U pacIIMpEHUE MaTepuaia, U3y4aeMoro paHee;
e (opmMupOBaHHE HABBIKOB PEIICHUS 3a/1a4 TTOBBIIIEHHON CIIOKHOCTH, «yTagack»
Y LIETIOYEK MPEBPALICHU;
® U3y4YCHUE XHMHH TEPEXOJHBIX, a TAKXKE APYTUX DJIEMEHTOB, MPU H3YYCHUU
KOTOPBIX Yy YUalIUXCsl, KaK MPaBUJI0, BOSHUKAIOT TPYIHOCTH;
® VYKpEIUICHHE M PACIIMPEHUE YMEHUN M HaBBIKOB 0€30MacHOro OOpalleHHs C
peakTuBamHu, JIabOpaTOPHOU MOCYA0U U 000PYIOBAHUEM;
e (opmMupoOBaHHE YCTOMYMBOTO HABBIKA PEIICHHS SKCIEPUMEHTAIBHBIX 3ajad,
COCTaBJICHUSI METOJIMKU SKCIIEPUMEHTA;
paseusaroujue:
® pa3BUTHE IPYIULINU B cPepe eCTECTBEHHBIX HAYK, a TAK)KE UCTOPUH HAYKH;
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® YKpCIUICHHE MEXIPEIMETHBIX CBS3€H XUMHH C €CTCCTBCHHBIMH HayKaMu —
bU3MKOH, reosIoTuei, ONoIoThel, MaTeMaTHKOM;

e WHPOPMHUPOBAHNE O COBPEMEHHBIX HAIIPABIICHUSAX PA3BUTHS HAYKU U TEXHUKU;

e (GOpMHUPOBAHHE y YYAIIUXCS YMEHUH (OPMyIHUpOBAaTh HAayYHBIC THUIIOTE3Bl U
apryMEHTHPOBAHO MX TPOBEPSITH;

e OOBSCHCHHE MPHUPOABI SBJICHHH, ¢ KOTOPHIMH YYalIUeCs CTAJKHBAIOTCS B
MMOBCEHEBHOM JKHU3HMU;

e (GOpMUPOBaHHME Yy YYAIIUXCS MPEICTaBICHWA O Oe30MacHOM OOpalleHuu C
XUMHYECKAMHU BEIICCTBAMH, UCIIOJIE3YEMBIMH B OBITY.

gocnumameJibHble:

e (HOPMHUPOBAHKE y YUALTUXCS KPUTUICCKOTO MBIIIIJICHHS;

® CO3/IaHHC IMO3WTUBHOTO OIBITA B W3YYCHHH XHMHU W €CTECTBECHHO-HAYYHBIX
JTUCIVILINH;

® VYKpEIUICHHE YBEPEHHOCTH B c€0€ U CBOUX CIIOCOOHOCTSIX;

e (GOpMHUPOBaHHE HETAaTUBHOTO OTHOIIEHHUS K YMOTPEOJICHHUIO HAPKOTHKOB H
TICUXOTPOIHBIX BEIIECTB, K KYPEHUIO;

e (opMuUpOBaHKE M YKPEIUICHHE Y YUaIIUXCs OCpEKHOTO OTHOMICHUS K TIPUPOJIC
Y DKOJIOTHH.

1.6 IlnanupyeMble pe3y/ibTaThl peaju3aliii MPOrpaMmMbl
«Heopranuueckasi u o011asi XuMus s 9 kiiaccay
K koHIly ocBOoeHMsI mporpaMMbl OOydarolUecs OBIAJCIOT CIEAYIOLUMU
pe3yJibTaTaMu:
JTuunocmmuoie pezyromamoi:
e (opMHUpOBaHHME YCTOMYMBOIO MHTEpECA K M3YUEHHIO €CTECTBEHHOHAYYHBIX
JUCLMIUIMH TAKUX KaK XUMUs1, OUOJIOTHsI
® VYKpEIJICHHE TMOJOKUTEIBHOTO OMNBITa PEHICHUS MPAKTHUECKUX 3anad u

M3YYCHHUS MPEAMETA, a TAK)KE YIaCTHs B KOHKYPCHBIX UCIIBITAHUSAX TI0 XUMUH;

aKTUBHU3AlMsI TBOPUECKOTO MBILUICHUS U TIOJX0/a K PELICHUIO 3a/1a4;

yJIOBJIETBOPEHHUE TUUHOCTHBIX MOTPEOHOCTEN B TO3HAHUM MUPA;

pa3BUTHE HABBIKOB B3aUMO/ICHCTBUS C YICHAMH TPYIIIbI, TPYIIIOBOI paboTHI;

¢opMupOBaHHE HETaTUBHOTO OTHOIICHUS K YMOTPEOJCHHUIO alKOroJs,

HapkoTUKOB U [1AB, a Taxxe K IpyruM BHIaM JECTPYKTHBHOTO MTOBEACHMS,

® OCO3HAaHWE IIEHHOCTH NPUPOJBI, a TaKkKe HEO0OXOJUMOCTU OepekHOro
OTHOIIICHHUS K HEH U K SKOJIOTUH B 1IEJIOM;

e (opMHUPOBaHHE TIO3UTHBHOTO OTHOIICHUS K aIbTEPHATUBHBIM MCTOYHHKAM
SHEPIruM, a TakXkKe Crnocod0aM BTOPUYHOM TMepepabOTKU OBITOBBIX U
MIPOMBIIIICHHBIX OTXOJIOB.

Memanpeomemmnuwle pe3ynromamal:

® yMETbh IPOBOAUTH MATEMAaTUUYECKHE PACUETHI;

® YCBOUTH mMpaBwi OGOpMIICHUS TaOOPATOPHBIX 3aMUCced W HAOIONCHHMA
HKCIIEPUMEHTA;



pa3BUTH yMeHUs (HOPMYITHUPOBATH 3aKITFOUYCHUS, TOCTPOCHHBIE Ha JIOTHYECKUX
pacCyXICHHUSIX;

Pa3BUTh KPUTHUECKOE MBILIUICHUE,

3HaTh (PU3UKO-XMMHUYECKUE XaPaKTEPUCTUKU BEIIECTB M MAaTEPUATIOB TaKUe
Kak I0Ka3aTelb IMPEJIOMIICHUS, BS3KOCTb, IUIOTHOCTb, IHAJICKTpUUECKas
POHHUIIAEMOCTh, arperaTHoe COCTOSIHUE, LIBET, MPO3PAYHOCTD U T.]I.

3HATh MpaBmIia 6€30MacHOi paboThI ¢ 00IIeTa00paTOPHBIM 000PYIOBAHUEM;
YCBOUTH 0a30BbIE NPEICTABICHUS O (PapMaKOJIOTUH, 3HATh COCTaB HEKOTOPBIX
IpenapaToB U3 JTOMAIIHEH anTedykH (TakuX Kak pacTBop JIroromus, mepexuch
BOJIOpPOJIa, XJoprekcenut, «ogomapuny, kapOoHaT KaJdblUs U JIp.);
MOHUMATh BaKHOCTh (DU3MKO-XMMUYECKHUX SIBJICHUN B JKUBOW MPHUPOJE U B
(YHKIIMOHUPOBAHUH KUBBIX CUCTEM;

3HaTh CBEJCHUS O MPHPOTHBIX pPecypcax H TIOJE3HBIX HMCKOMACMbBIX H
croco0ax ux MOOBIYM, KaKk Ha TEPPUTOpUM Poccum, Tak W Ha TEPPUTOPHH
Boposnesxckoii obiactu

Ilpeomemmnvwie pe3yniomamal:

B cihepe obwent xumuu:

yMETh aHaJM3UPOBATh YCIOBHS TEOPETHMUECKUX 3ajJlay, YYUTHIBATh IpU
petieHnr UHGOPMAITHIO O (PU3MKO-XMMHUYECKUX CBOMCTBAX TEX WM HHBIX
BEIIECTB;

pemaTh pacueTHBIE 33/1a4d C WCIOJIb30BAHMEM TOHITHI «MaccoBasi JOJIST,
«o0BEMHAs JT0JM», «MOJIBHAS JOJIS», «OTHOCHTENbHAS TJIOTHOCTH TI0 Ta3y»,
«CpeIHsA MOJICKYJIIpHAs Macca ra3a Wil Ta30BOH CMECH», «ITPAKTHISCKHHN U
TEOPETUUYCCKUIM BBIXOJ] PEAKIHH», «KOHCTAHTA JHUCCOLMAIIUN», «3aKOH
JNEHUCTBYIOIIUX Macc», «CKOPOCTh XMMHUYECKOW pPEaKIUH», «KOHIICHTpAIUs
BEILIECTBAY;

COCTABIISITh YPAaBHCHUS XUMHUYECKHX PEAKIMH: TONHBIX W COKpPAMEHHBIX
MOHHBIX, MOJICKYJIIPHBIX ¥ OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINM, a
TaK)XKe YMEHUU COCTaBJIATh YPABHEHHS TUCCOITUAINN;

pasnuyaTh PeareHTHl W MPOMYKTHI PEaKIUid, YMETh OMHUCHIBATh UX (HHU3HKO-
XUMUYECKUE CBOWMCTBA TaKWe KakK IIBET, arperaTHOE COCTOsSHHWE, 3amax,
JIETy4eCTh, yCTOMUUBOCTD U JP.;

3HaTh HamOojiee BaKHBIC IPU3HAKH NPOTCKAHWS XHMHUYCCKOW PpEaKIIHH,
YMETh UX MPEJCKA3bIBATh MPH HAMMMCAHUK YPABHEHUN PEAKIIMUA U OTTUCHIBAThH
IpenoaracMpie HaOJIOICHUS

3HATh AJTOPUTMBI PEIICHUS THUIOBBIX 3a7a4 U3 OJIMMITHAJI, a TaKKe YMETh
HAXOJUTh U IPUMEHSTH X MPHU PEIICHUNA KOMOWMHUPOBAHHBIX 33]1a4;

YMETh peIIaTh 3aJadud Ha TMPUTOTOBJICHHUE PACTBOPOB M CMECEH C
HCIIOJIb30BAHUEM 0oiee KOHIICHTPHUPOBAHHBIX PacTBOPOB I
KPHUCTAJUIOTHIPATOB;

MOHUMATh PAa3HUITY MEXKIY 3apsJIOM, BAJICHTHOCTHIO U CTEIIEHBIO OKHCIICHUS,
YMEHHUE ONPEICISTh X IS Pa3IMYHBIX YaCTHII,




YyMETh MPOBECTU TECOPETHUECKUU pacdyeT Macc U OOBEMOB PEareHTOB st
MIPOBEICHUSI CUHTE30B U YMEHHE ONPEICIUTh BbIXOJ XUMUYECKOU PEaKIuu;

YMETh MTUCATh YPaBHEHUS TUIPOJIN3a U ONPEIETISTh 10 HEMY PEAKIIUIO CPEIbL;
3HATh THUIIbl KPUCTATUIMYECKHUX PEIIETOK U YMETh ONPEEATh UX MJIOTHOCTb.

B cghepe neopeanuueckoti xumuu

3HaTh  XapaKTepHble OCOOEHHOCTH BJEMEHTOB  PA3IMYHBIX  TPYII
Ilepnonnueckoi cucremsl I.1. Menneneesa;

3HaTh O cBoMcTBax VIl rpynmbl 31eMEHTOB, 0 PU3NYECKUX M XUMHUYECKUX
CBOMCTBax MPOCTHIX BEHIECTB: (Topa, Xjopa, OpomMa U MOAA, O TUIIUYHBIX
CTENEHSAX OKHUCIEHHUS TajJOoreHOB, O Hauboiee BaXKHBIX COEIUHEHUSIX
raJIoreHoB, 00 X (PU3UKO-XMMUUYECKUX CBOMCTBAX U MPUMEHEHUU B OBITY U
XUMHUYECKON MPOMBIIIJIEHHOCTH;

3HaTh 00 0COOEHHOCTAX V| rpymIibl 37IEMEHTOB, O PU3HUECKUX K XUMUYECKUX
CBOMCTBax, a TaKXe aJUIOTPONHBIX MOJIU(HUKALUAX MPOCTHIX BELIECTB
KHCJIOPOJAa U Cepbl, 00 OKCUAAX CEPhl U CEPOCOAEPKALIUX COSAMHEHUI
3HaTh 00 OCHOBHBIX XUMHUYECKUX U (PU3NUECKUX CBOWCTBAX CEPHOM KUCIIOTHI,
ee IMPUMEHEHHWE B MPOMBIIIJICHHOCTH, CHOCOOBI JIaDOpaTOPHOIO H
IPOMBILUIEHHOTO MOJY4YEHHs, a TaKXkKe CIocoObl 0e30macHoil paboThl C
JAHHBIM COEIMHEHUEM;

MMETh TPEJICTaBICHUS O MOJYIMPOBOJHMKAX, HMX BHIAX U CIOCO0ax
MIPUMEHEHUS;

3HaTh O XapaKTEpPHBIX OCOOCHHOCTSAX COEAMHEHUN a30Ta, CTENeHsX
OKHUCJIEHMS, a TakK€ XapaKTepa y4acTHsi B T€X WJIM HMHBIX peakuusx (B
KauyeCcTBE OKHCIUTENSI WM BOCCTAHOBUTENS). AMMMAK, a30THAsl KHUCIOTA,
OKCH/JIbI a30Ta, TUJPA3UH, AMUHBI

3HATh XUMUYECKHAE CBOMCTBA, MOJYyYEHNE U AJUIOTPOIHIO IPOCTOrO BEIIECTBA
docdopa, a Takke O €ro coelMHEHUN Takux Kak ¢ochuH, dhochopHbIe
KHCJIOTHI U (hochaTbl

3HATh 00 AUTOTPOMHBIX MOJU(DUKAIUAX YTIIEPOia U UX TPUMEHEHUH B KUZHU
YEJI0OBEKA, CBOMCTBA COEMHEHUN yIIIepo1a

3HaTh 00 OCOOCHHOCTSX M XMMHUYECKUX CBOMCTBAaX coeluHEeHUM |V rpymiisl
AJIEMEHTOB: KPEMHUS, TEPMaHHUs, 0JIOBA U CBHHIIA

3HaTh 00 OCOOEHHOCTSX M XMMHYECKUX cBoiicTBax coeanHeHuit |1l rpynmsl
AJIEMEHTOB: O0pa U aIFOMUHUS

YMETh MOATBEPKAaTh aM()OTEPHOCTh COEIMHEHU Ha TPUMEPE THAPOKCUIA U
OKCHJIa AJTFOMUHUS

3HATh O XMMHHU S-3JIEMEHTOB: X CHEKTPAJIbHBIX XapaKTEPUCTUKAX U (PU3HUKO-
XUMHUYECKUX CBOMCTBAX COEAMHEHUH, a TAKXKE O HAXOXKJACHUN UX MUHEPAJIOB
B MIpUPO/Ie (CHIIbBUH, TAIHUT, OAPUT. U3BECTHSK U T.1.)

3HaTh O HauboJiee BAXKHBIX O-3JIEMEHTaX TAaKUX KaK JKeJIe30, XpOM, MEJb,
IUHK, cepedpo u ap. DopMupoBaHHE yMEHUS OIpPEAeNATh Haubosee
BEPOSITHYIO CTENEHb OKUCIEHUS M 3alUChIBaTh (POPMYJIbI KOMIUIEKCHBIX
COCJIMHCHMUH;




B cgepe gusuueckoii xumuu

® yMeTh KJIacCH(UIMPOBATh PEAKIMU MO TEeIioBoMy 3ddekry, ymeTb
pacCcUMTHIBATh TEIJIOBOM 3PPEKT XUMUYECKON peakiiuu

® yMETh pellaTh 3aJlayu Ha OINpeelIeHUe CKOPOCTH XUMUYECKON peakiuu 1o
ypaBHeHusM Bant-I'odda nu Appenunyca

® yMETh 3alUChIBaTh  PEAKIUH, TMPOTCKAIOMNWE TPHU  MPOIYCKAHHUH
ANEKTPUYECKOTO TOKAa, 3HATh, M3 KAaKUX IMap MOXKHO TOCTPOHTH
rajlbBAaHMYECKUN 3JIEMEHT;
B mexnuke nabopamopnuix pabom

® OBJAJICHHE HaBBIKAMU OOpaIeHUsI C XUMHUYECKOU MOCYI0N U peaKTUBAMU;

® YCBOCHHUE MPABWIJI TEXHUKHU 0€30MIaCHOCTH MpU padboTe B 1ab0paTOpuu;

® yMEHHUE MPOBOJUTH KAaUYECTBCHHBIN aHAIM3 JJII UICHTU(UKAIIUU BEIIECTB B
HETOAMMCAHHBIX IPOOUPKaX;

® yMCHUE MPOBOJINUTH KOJTMYCCTBCHHBI THTPUMETPUICCKUHN aHATTN3: KHCIOTHO-
OCHOBHOE, OKHCJIUTEIIbHO-BOCCTAHOBUTEIHHOE, OCAIUTEIILHOE U IPyTHE.

Komnerenunu

B xone peanuzanuu mporpamMmbl y oOy4arOMIMXCS MOSIBUTCS BO3MOXKHOCTD
chOpMHPOBATH CIECAYIONINE KOMITETCHIINH:

Yueono-noznasamenvnovie komnemenyuu

CnocoOHOCTh CaMOCTOSITEIbHO HAXOJUTh IYyTH PEHICHHUS MPOOJIEeMHBIX
CUTyalluid W 3a7ay, MPUHHUMATh PELICHHS IPU BBITOJIHEHUU 3KCIIEPUMEHTOB,
yMeHHue OpaTh Ha ce0s OTBETCTBEHHOCTh 3a MPOBEACHUE JIMYHOCTHO-3HAYMMBIX
JIEMOHCTPAIIMOHHBIX YKCIIEPUMEHTOB.

DyuKyUOHAIbHBIE KOMNEMmeHYUU

Pa3BuTHe npoOieMHBIX 30H B TaHHOM BHJE KOMIETEHIIUM, BHISBICHHBIX B
X0JIE BXOJHOTO KOHTPOJS, B YaCTHOCTHM YMEHHWH JejiaTh apryMEHTHPOBAHHbBIC
BBIBOJIbI U TIPEANOJIOKEHHUS, BBIJIBUTATh TUIOTE3bI, aHATU3UPOBATH COJIEPKAHUE
TEKCTa, OIICHUBATh U COMOCTABJISTh YUCIECHHbIE TTapaMETPHI.

Hnghopmayuonnvie komnemenyuu

[Touck u Bepudukamnus oOpazoBaTeNbHBIX MaTepuanoB B cetu MHTepHer,
pabota ¢ pecypcamu st moucka jureparypsl (E-library.ru, «Kubepnenunkay,
Google Akagemusi, ChemPort u npyrue).

Oouweky1iomypHsie KOMnemeHyuu

OcBoeHMEe KyJnbTypbl MPOBEICHUS HAYYHOIO SKCIEPUMEHTA, OCO3HAHUE
BOXHOCTHU BIIUSIHUSL OTKPBITUH B XUMHH U XUMHUYECKON TEXHOJOTHM Ha KU3Hb
YeJIOBEKa: YIyUllIeHUs] Ka4eCTBa KU3HU, YMEHBIIIEHHUE COI[MaIbHOTO HEPAaBEHCTRA,
u3MeHeHue Tpaauiui. [ToHnManne HEOOXOIMMOCTH B3aUMOJICUCTBUS HAYYHOTO
cooOlecTBa € JIIOJbMHU, OOCYXKICHHUS BIUSHUS HOBBIX OTKPBITUA Ha XU3Hb
YeJIoBeKa, OTKPBITUM M HU300pETEHUH, BIUSIONIMX HA JKU3Hb KaXKJIOTO YesOBEeKa
(HEAOMYCTUMOCTh MCIIBITAHUWA Ha JIIOASIX, TMpPUYMHA 3ampera paboThl ¢
YeJIOBEYECKUM T€HOMOM, aCTIEKTHI JICUCHUS THKENBIX O0JE3HEH U T.11.).

Kommynukamuenvle kKomnemenyuu
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YMeHue B3auMOJEHCTBOBATh C IPYTUMU YUYEHUKAMU OYHO U JUCTAHLIMOHHO,
BBICTpPAWBaTh JIPY)KECKHE OTHOIICHUS B KOJUIGKTUBE, TOJIEPKUBATh PEOST,
HaXOJUTh C HUMH OOIIME TEMbl IOMUMO XUMHH, TEPIUMO U KOPPEKTHO OTHOCUTHCS
K HEyJadaM APYTHX, CIIOCOOHOCTh PENIaTh CUTYaIllMOHHBIC KOH(MIUKTHI, a TaKkKe
CIIOCOOHOCTH MpeJIaraTh, IPOCUTH U TPUHUMATH TTOMOIITb.

Ilennocmmuo-cmuiciogvle Komnemenyuu

Oco3HaHHWE LEHHOCTM HAy4YHOM HCTUHBI M TIO3HAHMS CYTU SIBJICHH,
BBISIBJICHUSI IPUYMHHO-CIICICTBEHHBIX CBS3€H, YKPEIUUIEHUE MOHUMaHUS [IEHHOCTH
CBOEH KU3HU U 3I0POBbS, a TAKXKE KU3HU U 3J0POBbS APYTUX JIOJIEH, OCO3HAHHE
LIEHHOCTH MOJIYYEHHBIX 3HAHMM M LEHHOCTH 3HAYUMMBIX OTKPBITUH B XHMHH,
BIUSIOIIMMHA Ha >KU3Hb COBpPEMEHHBIX Jojaei. Oco3HaHuEe cMbIciaa BbIOOpa
Oynyiel mpodeccuu 1 BRICTPAUBAHUK CBOEH 00pa30BaTEIbHOM TPACKTOPHH.

1.7. ®opmbl, NOPSAAOK ATTECTAIMHU M TEKYIIEr0 KOHTPOJIA

Tekymmii KOHTPOJIb: TEKyIIMA KOHTPOJb NPOXOAUT B  paMKax
MMPAKTUYECKUX 3aHATUM W TMPEIINOJaracT BBITOJIHECHUE PA3JIMYHbIX 3aJaHUM,
HaIpPaBJICHHBIX HA MPOBEPKY CHOPMUPOBAHHOCTH KOMIIETCHIINI U YPOBHS 3HAHUH.
[lemaror OIEHWBAET BBINOJIHEHWN PA3JIMYHBIX 3aJaHUM W TEM CaMbIM JEIacT
BBIBO/IbI 00 YCIIEIIIHOCTU OCBOCHUS ITPOrpaMMbl. Takoil BUJI KOHTPOJISI TPOBOAUTCS
MPAKTUYECKU HA KaXKJIOM 3aHSATHUH, YTO MO3BOJISIET ONEPATUBHO BHECTH U3MEHEHUS
B COJCPXAaHWM 3aHITUHA W MOATOTOBUTH WHIWBUIYAJIbHBIC 3aJIlaHUS JJISl KaXKJIOTO
o0OydJaromerocs.

IIpomexyToyHas aTTeCcTAlUA: JAHHBIA BUJ KOHTPOJISI IPEAYCMATPUBAETCS
[IPOrpaMMON Kypca IIOCIE KaXKIOr0o pasferna C LEJbI0 IPOBEPKU YCIIEIIHOCTU
OCBOCHMSI IIPOMACHHOr0 Marepuana. PopMa NOpOBEACHHUS MPOMEKYTOYHOTO
KOHTPOJISI COTJIACHO TporpamMMe Kypca — 3ajaHus B (Gopme 3a1ad OJIMMITHATHOTO
THIIA.

ATTecTanusi MO0 UTOraM OCBOECHHMSI NMporpamMmbi: ¢gopma TPOBEICHUS
JTAHHOTO BHUJIa KOHTPOJISI PEANOJIAracT HATMCAHUE UTOTOBOM OJIMMIIMAIbL. 3a1aHUA
MpeAnoiaraloT paziuuHbie (opMatbl. 3aJaHusi TMOCTPOEHBI MO NPUHIUITY
YCI0KHEHUS: OT CaMOI'0 IIPOCTO 0 CJIOKHBIX, TBOPUECKHUX, MUCbMEHHBIX 3aJaHU.
JlaHHBIT TOAXOH TMO3BOJAET OLEHUTh YPOBEHb OCBOCHUS MPOTPAMMBI
00y4aroImMUMHCS U YPOBEHb PA3BUTOCTH KOMITETCHITUH.

Kpumepuu oyenxu yposns meopemuueckoi n0020mo6Ku: OCMBICIEHHOCTb U
cB00O/1a MCTIOIB30BAHMSI XUMUYECKUX TEPMUHOB M 3HAHUI HA TIPAKTUKE PEIICHUS
3aJa4 MOBBIIICHHOMN CJIOKHOCTH.

Kpumepuu  oyenku ypoeus npakxmuueckor NoO020MOGKU: KaueCTBO
BBINOJIHEHUS IPAKTHYECKOTO 3a/1aHUS;

Kpumepuu oyenku ypoeusa pazeumus JNUYHOCMHLIX Kadecme: KyJIbTypa
MTOBEAECHUSI, TBOPUYECKOE OTHOIIEHUE K BBIIIOJHEHUIO TPAKTUYECKOTO 3aJaHHUS.

Hmozosas oyenxka yYpoeHs YCBOEHUS NpOSPAMMbL OCYUeCMEIAemcs Ha
OCHOBAHUU CNe0YIOUWUX Pe3YTbmMAaAmo8:

‘ YpoBHHU ‘ KOHTPOJIbHBIE TECTbI, pa0OTHI
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OtcytcTBHE pabOTHI, OTKa3 OoT pabothl , BemogHeHue 0-40% ot
Huskuii MOJYYECHHBIX 3aIaHUN

Pemenue 40% -70% oT nosy4eHHBIX 33 JaHUAN

Cpenunit
. Pemenne 6omee 70% OT MOMy4EHHBIX 3aaHUN
Bricokuit
Kpurepuem 3G (HeKTUBHOCTH peanu3anuu JOTIOJIHUTEIbHOU

o01ieo0pa3oBaTeIbHON 00IIEepa3BUBAIONIEH MPOTPaMMBbI SIBIISIETCSI MOBBILICHHUE
UHTEpeca K XUMHH, a TAaKXKE y4aCTUE BO MHOXKECTBEHHBIX OJIMMITMAAAX, TypHUpax
Y UHBIX BUJIaX UHTEIUICKTYaIbHOU JEATEIbHOCTH.
1.8. Bo3pacTHble 0c00€HHOCTH 00YYAKOIINXCS

[TogpoctkoBas  rpynma  14-16  ner  xapakTepusyercss  BBICOKOM
IPUBEPKEHHOCTBIO K TPYIIIE U MOTPEOHOCTH K JTUYHOCTHOMY CaMOOIIPEIEICHUIO.
OTU NOTPEOHOCTH MOTYT OBITH yIOBJIETBOPEHBI 3a CUET BBINOJIHEHUS TPYIIIOBBIX
3a]a4, a TAKKE 3a CYUET peLIeHUs peasibHBIX IpobieM. Takke 1715 oAPOCTKOB OyIeT
OYEHb 3HAYMMO IIOKa3aTh ce€0sl M MPOJEMOHCTPUPOBATH CBOM YMEHHUS Ha
MyOIMYHOM MEPOTIPUSTUH, CPEAN CBEPCTHUKOB U UX POJIUTEIICH.

1.9. Cpoku peasu3zanuu nporpaMmbl
O6bem nporpammel: 144 yaca.
Cpok peasm3zanum 00pa3oBaTeIbHON MPOorpaMmel: 1 ro.
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Paznen 2. Coxpepxxanue nporpamMmmal

2.1 Y4eOHblii NJIaH J0NOJHUTEILHOI 00111e00pa3oBaTeIbHOI
o0mepa3BuBaoileil nporpammsl «Heoprannyeckasi u o0mas xumus 1Jis 9
KJIacca»

Ne | Ha3Banue TeMsbl KonuuecTtBO yacos dopma KOHTPOJISt
/1
Bcero | Teopus | [IpakTuka

Pa3nen 1. O0mas n Heopranm4yeckass XuMms

1. | Boanoe 3aHATHE. Bxonnou
[IpaBuna TEXHUKU | 2 2 - KOHTPOJIb
0€30MacHOCTH.

2. | JJaGoparopHoe O6cyxnenue
obopynosanue. [IpaBuia 5 ] 2
paboThl ¢ 1abopaTopHOM
MOCYJIOM.

3. | Crpoenue BEIIECTBA. | , 4 i OO6cyxneHune
Metog MMO
Kpucramnoxumus 4 2 2 OO6cyxnenue
XUMUS  IIEJTOYHBIX U OO6cyxaeHue
IEJIOYHO-3EMETbHBIX
METaJlIOB 8 4 4

6. | Xumus »smemeHTOoB 13 OO6cyxaeHue

8 4 4

rpynnbl. AMGOTEpHOCTh

7. | Xumus 23yeMeHTOB 14 8 4 4 OO6cyxaeHue
IPYIIIBIL.

8. | Xumus osmemeHTOB 15 8 4 4 OO6cyxaeHue
TPYIIIBIL.

9. | Xumust »iaeMeHTOB 16 8 4 4 OO6cyxaeHue
TPYIIIBI

10. | Xumus »siaemedtos 17 8 4 4 OO6cyxaeHue
TPYIIIBI.

11. | Xumus CBUHIIA |, 9 5 OO6cyxneHue
BHUCMYTA

12. | Xumus MEPEXOAHBIX ITpoMeKyTOUHBIN
ayeMeHToB. Mapraner, | 8 4 4 KOHTPOJIb

XpOM, JKeIe30.

Pasznen 2. Du3znueckass XUMHUA U AHAJIATHYECKAS XUMHUSA
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13. | OcHOBBI 8 4 4 OO6cyxnenune
TEPMOJMHAMHUKHU
14. | OcHOBBI TEPMOXUMHUHU 8 4 4 OO0cyxneHue
15. | OcHOBBI 35IEKTpOIN3A 12 4 8 Ob6cyxnenue
16. | OCHOBBI KHHETHUKH 12 4 8 OO6cyxneHue
17. | PactBOpHBI 12 4 8 OO0cyxneHue
18. | Pacuersr pH 12 4 8 Ob6cyxnenue
19. | UtoroBas onumnuana 4 i 4 Hroroseiit
KOHTPOJIb
20. | IlonBeneHue UTOTOB 4 - 4 OO6cyxneHue
Bcero 144 |62 82 O6cyxnenue

2.2 KanenaapHblii y4eOHblil rpaduk 10N0JTHUTEILHOIM
0011e00pa3oBaTe/IbHON 001epPa3BUBAIOLICH IPOIPAMMBI
«OnumnuagHas XuMus 9 Kiaace 118 00y4aoUUXcs U3 yAaJeHHbIX paiilOHOB
BopoHnexckoit 001acTm»

TI'on Hara Hara Bcero KoauuectBo | Peskum
o0y4eHHsl | HA4YaJla | OKOHYAHUA | Y4eOHBIX Y4eOHbIX 3aHATHH
o0yueHusi | o0y4eHuUs Hele/Ib 4acoB
1 15.09 31.05 36 144 2 pa3a B
HEJIEJIO TI0
2 yaca

2.3 Conep:xkanue yueOHBIX pa3/iesioB

Pa3znes 1. O01masi ¥ HeOpraHu4ecKass XuMHUs

1. BBoaHoe 3ansiTHe ( 2 yaca)

1.1. Teopus ( 2 uaca) Texuuka 6€30MacCHOCTH ¥ OXpaHa Tpyaa. MHCTpyKTax
1o TeXHUKe 0€e30macHOCTU U oxXpaHe Tpyaa. [Ipuunnsl TpaBmMatu3ma. HecuactHeie
ciy4dan. [IpaBuiia moBeieHUS HA 3aHATHUSIX U B UCCIIEA0BATEIBCKOM TAOOPATOPHUHU.

2. JlabopatopHoe oGopynoBanue. IIpaBuia pa6otrbl ¢ j1aGopaTopHOii
nocynoii. Kimaccupukamusi XumMmudeckoii mocyanpl. ( 2 yaca)

2.1 Ilpaxkmuxka (2 uaca) . llpaBuiio yxoza 3a 1abopaTOpHOU MOCyA0H. Busl
crekna. CpeactBa mnga MbIThd mnocyabl. Cymka mocynsl. IlpaBuia paboTel c
BBICOKOTOYHBIM 000PY/I0BaHUEM.

3. Ctpoenue BemecTBa. Metoq MMO (4 1)

3.1 Teopusa (4 u) OcHOBBI CTpOEHHS BelleCTBA. METOJ MOJEKYJISAPHBIX
opOuTanen.

4. Kpucraaaoxumus (4 4)

4.1 Teopua (4 u) llonsaTne O KpUCTAJUNIMUECKON pemierke. Pemietku
KyOM4€ECKOIl CHHTOHUHU.
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5. XumMus 1eJJ0YHBIX U 1IeJ0YHO-3eMeJIbHbIX MeTALI0B (8 1)

5.1 Teopusa (4 y). Xvmusi NENOYHBIX U IIETOYHO-3€MEJIbHBIX METAIIJIOB
5.2 Illpakmuka (4 u) PerieHre KOMIUIEKCHBIX 3a/1a4

6. Xumus 3;1eMeHTOB 13 rpynnbl. AMpoTepHOCTD (8 )

6.1 Teopusa (4 u). Heoprannyeckast XuMus. XUMHsI 3JIEMEHTOB 13 rpymnimsl.
6.2 Ilpakmuxka (4 y). Peienue onuMnuaaHbix 3a1ad. AMGOTEpHOCTD

7. Xumus 31eMeHTOB 14 rpynnbl. (8 )

7.1 Teopusa (4 u). Heopranumdeckast XuMusi. XMMHS JIEMEHTOB 14 rpymbl.
7.2 Ilpakmuka (4 u). Pemienne oMuMnuaaHbIX 3a1a4.

8. Xumus 3;1emMeHnToB 15 rpynmnsi. (8 4)

8.1 Teopusa (4 u). Heopranumdeckast XuMusi. XMUMHS JIEMEHTOB 15 rpymmbl.
8.2 Ilpaxmuka (4 u). PellieHue OTMMIMATHBIX 33/1a4.

9. Xumus 3;1eMeHTOB 16 rpynnel. (8 1)

9.1 Teopusa (4 u). Heopranuueckasi Xumusi. XUMHS JIEMEHTOB 16 rpyIIIibL.
9.2 Ilpakmuxa (4 ). PelieHre oMMMIMAAHBIX 3a/1a4.

10. Xumust 3j1iemenToB 17 rpynmnsl. (8 4)

10.1 Teopusa (4 u). Heoprannueckass xumusi. XUMHsI JIEMEHTOB 17 rpymIibL.
10.2 Ilpaxmuxa (4 u). Penienne onmMMNuagHbIX 3a/1a4.

11. Xumusi cBMHIIA U BUCMYTA (44)

11.1 Teopus (2 u). XuMmudecKue CBOMCTBA CBUHIA U BUCMYTA.

11.2 Ilpakmuka (2 u). PemieHre oJUMITMAIHBIX 33/1a4.

12. Xumus nepexogHbIX 3j1eMeHTOB. Mapranen, XpoMm, keJie30. (8 4)
12.1 Teopusa (4 u). XumuuecKkue CBOMCTBA MapraHiia, XxpoMa U >kesesa.
12.2 Ilpakmuka (4 u). Pemienve oMMIua IHbIX 3a/1a4.

Pa3nen 2. ®u3nyeckass XuMUs U AHAJIUTHYECKAST XUMMS

1. OcHoBbI TepMoauHAMUKH ( 8 4)

1.1 Teopusa (4 u) llepBblii, BTOPOIl 3aKOHBI TEPMOJMHAMUKH. DHEPrus
['nb0ca.

1.2 Ilpakmuka (4 u) Pemienue 3anady.

2. OcHoBbI TepMoxXuMuH ( 8 )

2.1 Teopus (4 u) 3axoH 'ecca. TepMOXUMUYECKHE YPAaBHEHUS PEAKIU.

2.2 Ilpakmuka (4 u) Pemienue 3aaad.

3. OcHoBbI YJ1eKkTpoan3a ( 12 1)

3.1 Teopus (4 u) DnexTponusep, MPUHITUN paOOTHI. 3aKOHBI AIEKTPOIU3A.

3.2 Ilpakmuxka (8 u) DNEKTPOIWU3 COJieH CHIBHBIX OCHOBAaHUU W
OE3KHUCIIOPOTHBIX KHUCIIOT, COJIeH CIabbIX OCHOBAHHMMA M OE€3KUCIOPOIHBIX KHUCIIOT,
CHWJIBHBIX OCHOBAHHMI U KUCJIOPOJCOACPKAIIMX KUCIOT.Pernienne 3amay.

4. OcHoBbI KMHeTHKH (12 u).

4.1 Teopusa (4 u) Cxopoctb peakuuu. [lopsgox peakiuu. Kunernueckue
ypaBHCHHUSI.

4.2 Ilpakmuka (8 u) Pemienue 3anady.

5. PacTtBopbl. ( 6 1)

5.1 Teopusa (4 u) llpaBuiia B3BeHIMBaHMS, paboOTa ¢ TEXHUYECKUMH U
aHAIMTUYECKUMHU BecaMu. MepHble KOJObl, HWIMHAPHIL, cTakaHbl. CrnocoOsbl
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BBIPDOKEHUSI KOHUEHTpaluii (MaccoBas JOJs, MOJISIPHOCTh, MOJISUIBHOCTD,
00BEMHBIE JTOJH , MOJIBHBIC 710N ). MI30TOHMYECKHE pacTBOPHI.

5.2 Ilpakxmuka (8 u) Pemenue 3amad u3 COOPHUKOB 3a/ad MO XHWMHUU
MTOBBIIIEHHOMN CIIOKHOCTH.

6. Pacuer pH (12 u)

6.1 Teopus ( 4 u) BoiBox Gopmynsl. PacueT paBHOBECHBIX MOHHBIX (POPM.
3aBucuMOCTh cpeibl OT pH pactBopa.

6.2 Ilpakmuxka ( 8 u). amepenne pH pacTtBopoB ¢ nomoipio PH-MeTpoB,
CTEKJISIHHOTO AJIEKTPOJIa, HHAUKATOPHOM OymMaru, MHIUKaTOPOB.

7. 3akaounTesibHas oaumnuana (4 v).

7.1 Teopusa (4 u). Haniucanue paboThI.

8. IloaBenenue uToros. ( 4 1)

8.1Teopus (4 u). AHanu3 pe3ybTaTOB, IOJABEJACHNE UTOTOB.

16



