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Paznen 1. IlosicHuTeIbHAS 3aMIHCKA
1.1. HampaBJieHHOCTH JONOJHHUTEJIbHOI 00111€00pa30BaTeIbHOI
o01epa3sBUBaOIICH MPOrPAMMBI

JlononHutenbHas o01Iepa3BuBaroias nporpamMmma «Onummnuaanas xumus 9
KJIacC» TMpeIHa3HAaueHa [Jis YYalluxcs, KOTOpPbIM HeoOxoauma yriyOJeHHas
IIOArOTOBKA K PA3JIMYHBIM TypaM BCEPOCCUUCKOM OnuMNManbl 1o Xxumuu. [Ipu
MPOBEJCHUN 3aHATUN aKIECHT JIEJIAETCS HA COBEPIICHCTBOBAHME 3HAHUM, YMEHUH B
0o0JlacTU XUMHH, MPOOYKICHHE WIM 3aKpEIUICHHUE HHTepeca K YIrIyOJeHHOMY
W3YUYCHHUIO TIpeMETa, HAa Pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH.

[Iporpamma  COOTBETCTBYET  HOPMATHBHO-TIPABOBBIM  TPEeOOBaHUSM

3aKOHOJIATENhCTBA B cepe oO0pa3oBaHUs U pa3paboTaHa C YyUETOM CIEAYIOIIUX
JIOKYMEHTOB:

. (denepasbHOro ypOoBHS

- ¢enepanbubiii 3akoH Poccuiickoit ®enepanuu «O06 00pa3oBaHUM B
Poccuiickoit ®epeparuu» ot 29.12.2012 1. No 273-®3 (¢ HU3MEHECHHSIMH U
nonoyiHeHUsIMU: pen. oT 02.07.2021);

- KoHmenmuu pa3BUTHS JONOJHHUTEIBHOTO oOpa3oBanus nerei g0 2030
rojia, yTBepKJeHHas pacnopspkeHueM npasutenbecTBa PO ot 31.03.2022 r. Ne 678-
p;

- HaIlMOHANBHBIN TpoekT «O0pa3zoBanue» yTB. mpe3uauymom CoBeTta mpu
npesuieHTe PO 1o CTpaTernueckoMy pa3BUTHIO W HAIIMOHAIBHBIM TMPOEKTaM
(mpotokon ot 24 nexadps 2018 r.Nel6) — «Ycenex kaxaoro pedbenkay, «[{udposas
oOpazoBarenbHasi  cpena», «Monoasie mnpodeccuoHanb,  «ColHanbHas
AKTUBHOCTBY;

- penepanpHbIi 3aKk0H «O BHECCHUHU M3MeHeHHH B DeepanbHblii 3akoH «O0
oOpazoBanun B Poccuiickoit ®enepanuu» 1m0 BONpocaM  BOCIUTAHHUS
oOyuaromuxcs ot 31 uronst 2020 r., peructparonHsiii N 304-03;

- TIPUOPUTETHBIA MPOEKT «JlOCTYIMHOE MOMOJHUTEILHOE O0pa3oBaHUE IS
nererr (ytB. Ilpesmmmymom CoBera npu mpesugeHte PD mo crparerudeckomy
Pa3BUTHIO U TPUOPUTETHBIM npoekTaM (0T 30 HosOps 2016 1. No 11)»;

-pacniopsbkeHne npaButenbcTBa Poccuiickoit @enepanuu ot 29 mas 2015 r.
No 996-p «Ctparerus pasButusi Bocnutanus B Poccutickoit deaepaiyu Ha nMepuo
10 2025 rogax;

- yka3 npesusieHta PO or 7 mas 2018 roga «O HauMOHAIBHBIX LENAX U
cTpaTernueckux 3agayax pa3sutus PO na nepuona 1o 2024 ronay;

- yka3 IIpesugenta PO ot 7 masg 2021 r. Ne 599 «O mepax no peanuzanuu
rOCyapCTBEHHOM MOJIMTUKHU B 00JIACTH 00pa30BaHUS U HAYKNY;

- npuka3 MunucrepcrBa npocpemieHuss P® ot 02.02.2021r. Ne38 «O
BHECEHUU u3MeHeHuil B lleneByr0 Monelb pa3BUTUS PETUOHAIBHBIX CHUCTEM



JIOTIOJTHUTEIHHOTO 00pa30BaHMsl JETeH, yTBEPKACHHYIO MprUKazoM MUHUCTEpCTBa
npocsenieHust PO ot 03.09.2019r. Ne467»;

- npukaz MunucrepctBa npocsemienuss PO or 27.07.2022 Ne629 «O6
YTBEPXKJICHUU TMOpPsIKA OpraHu3allud U OCYIIECTBICHUS 00pa30BaTebHOU
JESITEHLHOCTH T10 JOTIOJIHUTENbHBIM 00111e00pa30BaTeNbHBIM IPOrpaMMam»;

- npuka3 MunucrepctBa npocenieHus Poccuiickon ®epepauun  OT
03.09.2019 Ne467 «O06 yTBEpKIE€HUU IICIIC€BOW MOJETU PA3BUTHS PETrHOHAIBHBIX
CUCTEM JIOMIOJIHUTEIbHOTO 00pa30BAHMS I€TEN;

- nucbMoO JlenapraMeHTa rocyJapCTBEHHOM MONMUTHKU B c(epe BOCHUTAHUS
netell u mononaexxu MunucrepctBa oOpazoBanust U Hayku PO or 18.11.2015 r.
Ne(09-3242 «Metoagudeckue PEKOMEHIAIUH 10 MIPOEKTUPOBAHUIO
JOTIOJTHUTENBHBIX 00IIEepa3BUBAIOIIUMX TPOrpaMM (BKJIIOYasi Pa3HOYPOBHEBBIC
MPOTrPaMMBbI)»;

- mpuka3 MunucrepcTBa obpazoBanus u Hayku P® ot 23.08.2017 Ne 816
«O0 ytBepxkaenuu Ilopsigka mpuUMEHEHHUsS OpraHU3aIUsSIMH, OCYIIECTBISIONIUMUI
0o0pa30BaTeIbHYI0 JI€ATEIBHOCTh 3JEKTPOHHOIO OOY4YEHHMs, JAMCTAHIIMOHHBIX
o0pa3oBaTeIbHBIX TEXHOJOTUN MPHU peau3alii 00pa30BaTEIbHBIX IPOrPAMM;

- TIOCTaHOBJIEHWE [JaBHOTO TOCYJapCTBEHHOTO CAHUTAPHOTO Bpaya
Poccuiickoit ®@eneparuu ot 28.09.2020 Ne28 «OO0 yTBepKICHHH CaHUTAPHBIX
npasun  CIT 2.4.3648-202 «CaHuUTapHO-3MTUAEMHUOJIOTHYECKIE TpeOOBaHUA K
OpraHu3allid BOCIUTAHUS M OOyYEeHUs, OTIbIXa M O3I0POBJICHUS JAETEH U
MOJIOACKH;

- IOCTAHOBJIEHUE TJIABHOTO caHUuTapHoro Bpada Poccuiickoit denepanuu ot
28.01.2021 r. Ne 2 «OO0 yTBepkJaeHUU caHUTapHbIX npaBui U HopM CanlluH
1.2.3685-21 «l'urueHuvyeckue HOpPMATUBbI U TpeOOBaHMS K OOECIEYEHUIO
6e3omacHoCTU U (W) OE3BPETHOCTH JIJIs1 YeJIoBeKa (haKTOPOB CPEIbl OOMTAHUS.

. PETHOHATBHOTO YPOBHSI:

- TpUKa3 JernapTaMeHTa 0Opa30BaHUs, HAYKW W MOJIOJCKHON MOJHUTHKU
Boponexckoit odnactu ot 14.10.2015 r. Nel1194 «OO0 yTBep)IAeHUU MOJIEIbHBIX
JIOTIOJTHUTENIbHBIX 00IIepa3BUBAIOIINX IPOTPAMM;

- pacniopsbkenue IlpaBurenbctBa Boponexckoit odnactu ot 23 utonst 2020
No 784-p «O06 yrBepxkaeHnn KoHIENIIMU BBISABJICHUS, TMOAJCPKKH U Pa3BUTHS
CIIOCOOHOCTEH U TallaHTOB y JieTel u Monojexu Boponexckoit obmactu Ha 2020-
2025 ronpl»;

- pacnopsbkenue IIpaBurenbctBa Boponexkckoit obnactu ot 29 utons 2022
r. Ne819-p «OO0 yTBepkJIeHHHM IIEJEBbIX TOKa3aTeledl W IJlaHa paboThl MO
peanuzaiuu KoHnenuuu pa3Butus JOMOJHUTEIBHOTO oOpa3oBanus aereit 1o 2030
rojia B Boponexckoit obmactuy;

. YPOBEHb 00Pa30BaTEIbHON OpraHu3aIiu:
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- Ycras TAHOY BO «Pernonanbubiii ueHTp «OpuoH» (HOBasi peakiius),
YTBEPKACHHBIN JIeapTaMeHTOM OOpa30BaHMsI, HAYKH U MOJIOJIEKHOU MOJIUTUKU
Bopounexckoit oosactu ot 08.04.2021 1. Ne418).

- Ilonoxenne 006 opranuzanuu 00pa30BaTENbHON AEATEIBHOCTH IO
JOTOJHUTENbHBIM ~ 0011€00pa30BaATENbHBIM  OOIIEPa3BUBAIOIIMM  [IpOrpaMMaM
I'AHOY BO «Peruonanbnsiii nentp «Opuon» (mpuka3 aupektopa Ne 305 ot
08.09.2022 r).

1.2 AKTyaJIbHOCTH, HOBM3HA, NeJarorunyeckas 1nejaecoo0pasHocTb
NMPOrpamMmabl

AKTYaJIbHOCTh  JIOTIOJHUTENIBHOM  OOIIEpa3BUBAIOIIEH  MPOrpamMMBI
«OnuMinuaaHasg XuMus 9 Kiaacc» COCTOUT B TOM, YTO OHA MO3BOJISIET yYallUMCS
OCBOUTHb METOJUKH MPAKTHUECKUX HCCIEIOBAaHUM, a TaKXke yriayOuTb 3HAHUS IS
YCHEIIHOTO y4YacTHsi B OJMMIIMAJAX MO XUMUU. B COBpEeMEHHBIX YCIIOBUAX
dbopmupoBaHusi 00pa3oOBaTEIBLHOIO Mpollecca MNPUOPUTET B YIUIYOJEHHOM
W3YYECHUH JHUCUUIUIMH €CTECTBEHHOHAyYHOTO LHMKJIAa OTAAETCA  CHCTEME
JOTIOJTHUTENBHOTO 00pa30BaHus ACTEH.

HoBu3Ha: B JaHHON NporpaMMme akKIEHT BIEPBBIE CMEIIECH Ha MPaKTHUKO-
OPUEHTHPOBAHHBIA TOAX0J M mpobOiemMHoe oOydeHue. [naBHOEe oOTiIHYHE
nporpaMMbl  — 3TO HE 3ay4YMBaHHE MPEIMETa, a AKTUBHOE AaHAJIUTUYECKOE
OCBOCHHE MaTepuana (depe3 MPaKTUKY K TIIyOOKOU TEOpHH ).

[Iporpamma MOKET peaqu30BBIBATBCS C MNPUMEHEHHEM 3JIEKTPOHHOIO
oOy4eHHUs U JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHI Ha 00pa30BaTEIbHOM
noptasie TAHOY BO «Pernonanbubiii nieHTp «Opuon» https://edu.orioncentr.ru/.

Ilenaroruyeckas 1esaeco00pa3sHoCTb IporpaMmel «OnuMnuagHas XuMus 9
KJlacc» peanu3yercs 3a cu€r (OpPMHUPOBAHUS MOBBIIMIEHHOW OTBETCTBEHHOCTH K
pesyibTaTaM 00y4yeHHus. YdalluMcs MPUBUBAETCS OTBETCTBEHHOE OTHOIICHHE K
cBOeMY OOy4YEHHIO, a TaKke popMUpyeTcsl yOeKIeHUE, YTO Pe3ybTaThl 00yUYeHHUS
HAMPSAMYIO 3aBUCST OT y4acTHsl OOydYaromierocsi. Jrta Ieib JOCTUTaeTCs 3a CYET
MOCTPOCHUSI  00pa30BaTENbHOM Cpellbl W CHCTEMAaTHUYECKUX  YMPaKHEHUH,
HaIlpaBJICHHBIX Ha 3aKPEIJICHUE U3yYEHHOTO.

Cpenn ocoOeHHOCTEN MpOrpaMMbl MOKHO BBIJIEJIUTh TaKUE KakK: CO3JaHUE
TIOJTHOIIEHHOUM 00pa30BaTEIBbHON CPEIbl IS TIOJYICHHS] HOBBIX 3HAHUH, TITy0O0KOe
U JEeTalIbHOE PACCMOTPEHHE XWMHHM SJIEMEHTOB pa3IMYHBIX TPYII, a TaKkKe
U3yYEHUE XHMMHHM 3a CYET HECTaHJapTHBIX 3aJay, TPEOYIOIIMX TBOPYECKOTO
N0JIX0/1a.

B peanuzauuu nporpamMmbl y4acTBYIOT CMELIAHHBIE BO3PACTHBIE TPYIIIbI
YYAILMXCS, YTO CIEYET YUYUTHIBATh MPU PEANU3ALUU TPOrPAMMBI.

1.3. OtanunTesibHbIE 0COOEHHOCTH MPOTPAMMBbI
Oco0eHHOCTH TPOrpaMMbl:  JIOTIOJIHUTENbHAsT —0O0IIe00pa3oBaTeIbHas
oOmiepa3BuBaromias mnporpamma «OnuMmnuanHas XuMuas 9 Kiace» MOXKET
peann30BbIBATHCA C MPUMEHEHHEM SJIEKTPOHHOTO OOYYEHHUS M JUCTAHIIMOHHBIX
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oOpa3oBaTeIbHBIX TEXHOJOTHI Ha oOpazoBatenbHOM mnoptasie [TAHOY BO
«Pernonanpubiii ieHTp «Opron» https://edu.orioncentr.ru/.
1.4. OT60p o0yuarommxcst
Otbop oOydaromuxcsi Ha JOMOJIHHUTEIbHYIO 00IIe00pa3oBaTeIbHYIO
oO1iepa3BuBarolyto nporpamMmy «OnumnuaaHas xuMus 9 Kjacc» OCHOBaH Ha
CIICIYIOIIUX MPUHIUTIAX:
o Coomeemcmeue o3pacmy: porpaMmMa IpeHa3HaueHa st 00ydaronuxcs

9 K71accoB;

e Coomeemcmeue ypoeHa oOuiell U MemMAnPeOMemHou IPYOUUUU:
oOy4aromyecs: JOKHbI 3HAaThb OCHOBBI OOIEH XUMHUHU, OCHOBBI J1ADOPATOPHOTO
MPAKTUKyMa, OCHOBBI CTPOCHHUS BEIIIECTBA, OCHOBBI PEIICHUS 3a]1a4 110 XUMUHU;

o Coomeemcmeue QYHKUUOHATbHBIM KOMRemeHyuam: O0ydaromuecs
JOJKHBl YMETh BBINOJHATh MaTEMAaTHUUECKUE ONepaluu (CI0KEHUE, BBIYUTAHUE,
JieJICHue, YMHOXEHHE), BHUMATEIbHO 4YHUTAaTh TEKCT W WU3BIEKaTh U3 HEro
HEO0OX0AMMYI0 HH(OpMaIMI0, TPOBEPATh €€ Ha COOTBETCTBUE YTBEPKIACHUSM,
CTPOUTh JIOTUYECKHE PACCYXKACHUS, aHAJIU3UpPOBaTh HH(OpMALMIO U JenaTh
BBIBOJIBL;

o Coomeemcmeue momueauyuu K ydeHuro: OOydalOIIHUECs OJDKHBI
MPOJIEMOHCTPUPOBATH CTPEMJICHUE K TMOJYYEHHUIO HOBBIX 3HAaHUW U YMEHHH, a
MMEHHO: paccKa3aTb O CBOMX MHTEpECaxX M YBICYEHHUSX M IOCEIIAEMbIX
JIOTIOJITHUTENIBHBIX 3aHSTHSAX, JIOOUMBIX UCIUIUIMHAX, MPUHUMATh Y4YacTUE B
o0Opa3oBaTeIbHBIX JIarepsiX U CMEHaX, PEryJiipHO MOCEIaTb O03HAKOMUTEIbHBIE,
OpraHU3allMOHHBIE U AUATHOCTUYECKUE 3aHATHSI.

1.5. eap u 3apa4u MPOrpaMMsl

Heab 1anHO# porpaMmbl — 3TO OpTraHU3aIUs YCIOBHM 111 (OPMUPOBAHUS
CUCTEMBI yriayONEHHBIX 3HAHUN MO XMMHH, a TaKKe Crenu(pruuecKux HaBBIKOB U
MOAXOJOB K PEIICHUI0O HECTAaHIAPTHBIX 3a7ay, MOTHMBAlUM K Y4YacCTUIO B
KOHKYpPCHBIX cocTsi3anusix no xumuu u3 Ilepeunss PCOILI, a Takxke Bcex »TamnoB
BCOIII no xumumu.

JInst ocymiecTBiIEHUS 3TOM UEN CTABATCS CICIYIOIIUE 3a{a4H:

ooyuarowue:
® TIOBTOPEHME U PaCUIMPEHUE MaTepuaia, M3y4aeMoro paHee;

e (opmupoBaHHEe HABBIKOB PEIICHUS 3a/1a4 MOBBIIICHHON CIOXHOCTH, «yTaJack»
Y LIETIOYEK MPEBPAILCHUM;

® U3YUYCHUE XMMHUHU TEPEXOJHBIX, a TAKKE JPYTUX 3JIEMEHTOB, NMPU HU3YyUYCHUU
KOTOPBIX Y YUaIllIUXCs, KaK MPAaBUIIO0, BOSHUKAIOT TPYAHOCTH;

® VyKpeIUIeHHE U pacllUpeHHue YMEHUW U HaBBIKOB 0€30macHOro oOparieHus ¢
peakTUBaMu, JIabOpaTOPHOU MOCY 10 1 000pYAOBaHHUEM;

e (opmupoBaHHE YCTOMYMBOrO HABBIKA PEIICHHS SKCIEPUMEHTAIBHBIX 3aj1ad,
COCTAaBJIEHUSI METOJAMKHU SKCIIEPUMEHTA;

paseusaroujue:
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® pa3BUTHE IPYAULMU B cpepe ECTECTBEHHBIX HAYK, a TAKKE UCTOPUU HAYKH,

® YKpPCIUICHUE MEXIPEAMETHBIX CBSI3€H XMMHUU C €CTECTBEHHBIMU HAyKaMH —
bu3uKOM, reosioruei, OuoJIoruen, MaTeMaTUKOM;

e uHGOPMUPOBAHNE O COBPEMEHHBIX HAIIPABJICHUSIX PA3BUTHS HAYKU U TEXHUKHU;

e (QopMmupoBaHHE y ydaIIUXCSd YMEHUU (POpMyIUpOBaTh HAy4YHBIE THIIOTE3Bl U
apryMEHTUPOBAHO UX MPOBEPSATH;

e OOBSCHEHHE TPUPOJBI SBJICHUN, C KOTOPHIMU Yy4YalllUecs CTAJIKUBAIOTCS B
IMOBCEJIHEBHOM KU3HU;

e (QopMHupOBaHHE Yy ydaIIUXCS MPEJACTaBICHHN O Oe30macHOM OOpalieHuu C
XUMHUYECKUMHU BEIICCTBAMH, UCIIOJIb3yEMBIMU B OBITY.

eocnumameJibHble:

e (QopMHupOBaHUE y YUAIIUXCSA KPUTUUECKOTO MBIIIJICHNUS,

® CO3/laHUE TMO3UTHUBHOIO OIBbITA B M3YYEHUM XMUMHUU M €CTECTBEHHO-HAYYHBIX
JTACITATIINH,

® YKpEIUICHHE YBEPEHHOCTH B ce0€ U CBOMX CIIOCOOHOCTSIX;

e (opmHupOBaHHE HETaTHUBHOIO OTHOIICHHS K YHOTPEOJCHHIO HApPKOTUKOB U
MICUXOTPOITHBIX BEIIECTB, K KypEHUIO;

e (opMHupOBaHUE U YKPEIUICHUE Y YUalTuXCcsi OEpEeKHOr0 OTHOIICHUS K TIPUPOJIC
1 DKOJIOTHH.

1.6 Ilnanupyembie pe3yabTaThl peajn3alui MPOrpaMMbl
«OauMnuaaHas xuMus 9 KJjaace»
K koHIly ocBoeHHsI MporpamMmbl OOYYarOIIMECS OBIAACIOT CICAYIOIIUMU
pe3yJbTaTamu:
Juunocmuoie pezyibmamol:

e (QopmHupoBaHUE YCTOWUYMBOTO MHTEpECA K M3YYEHUIO €CTECTBEHHOHAYYHBIX
JUCHMIUIMH TaKUX KaK XUMHsI, OMOJIOTHS B DKOJIOTHS

® YKpPEIUICHUE TMOJIOKUTEIBLHOTO OMbITa PEIICHUS MPaKTHUYECKUX 3ajad U
U3YUYCHUsI TPEIMETa, a TaKKe YdacThsl B KOHKYPCHBIX HCIBITAHUSIX 10
XUMUH;

® aKTHBM3AIIMS TBOPUECKOTO MBIIUICHUS M TTOAX0/1a K PEIICHUIO 3a]1ay;

® yJOBJIETBOPEHUE JTUYHOCTHBIX MOTPEOHOCTEN B MO3ZHAHUU MUPA;

® pa3BUTHE HABBHIKOB B3aWMOJIEHCTBUS C YJIEHAMH TPYIIIbI, TPYIIOBOM
paboThI;

e (opmupoBaHHE HETAaTUBHOTO OTHOIICHHWS K YMOTPEOJICHHUIO aJIKOTOJIS,
HapkoTUKOB U [TAB, a Takxke Kk IpyruM BuJaM JI€CTPYKTUBHOTO MOBEICHUS;

® OCO3HaHUE IIEHHOCTU NPUPOJIbI, a TaKKe HEOOXOJAUMOCTH OepeKHOro
OTHOIICHUS K HEH U K DKOJIOTHH B IIEJIOM;

e (popmupoBaHUE MO3UTUBHOTO OTHOIIECHUS K aIbTEPHATHBHBIM HCTOYHHKAM
SHEPruM, a TakXke crnocodaM BTOPUYHOM TepepabOTKU OBITOBBIX U
MIPOMBIIIJIEHHBIX OTXOJIOB.

Memanpeomemmnbwie pe3yiomamol:
® yMETh NPOBOJIUTh MATEMATUUECKUE PACUETHI;



YCBOUTH TpaBWI O(opmileHUsT J1abOpaTOPHBIX 3amuceil U HaOIIOACHUN
AKCIIEPUMEHTA;

pa3BuTh yMeHUs (GOpPMYyIHMPOBATh  3aKIIOYEHUS, IIOCTPOCHHBIE HA
JOTHYECKHUX PACCYKICHUSIX;

pa3BUTh KPUTHUECKOE MBILIUICHUE;

3HaTh (DPU3UKO-XUMHUYECKHE XapaKTEPUCTUKU BEIIECTB M MATEPHAIIOB TaKue
KaK TOKa3aTeNb MPEIOMIICHHUS, BA3KOCTb, IUIOTHOCTh, IUAJIEKTPHUECKAS
IPOHUIIAEMOCTh, arperaTHOE COCTOSIHUE, IIBET, TPO3PAYHOCTH H T.1.

3HATh MpaBuiia 6e30nacHOM paboThI ¢ 001IEIa00PATOPHBIM 0O0PYIOBAHUEM;
yCBOUTH 0a30Bble MpeACTaBlieHUsT O (apMaKkoJOTruu, 3HATh COCTaB
HEKOTOPBIX IMpernapaToB U3 JOMAallHeW anTeuku (Takux KakK pacTBOP
Jlrorons, mepekuch BOJOpPOAA, Xjuoprekcenus, «Momomapun», kapOoHaT
KaJIbLUs U Jp.);

MOHUMATh BXKHOCTh (PU3WKO-XMMHUYECKUX SBICHUA B KUBOW MPHUPOJIE U B
(YHKIIMOHUPOBAHUU KUBBIX CHCTEM;

3HaTh CBEAEHUS O NPUPOJIHBIX pecypcax M IOJIE3HBIX HCKOMAEMbIX U
crocobax Mx 00bIYM, Kak Ha TeppuTopuu Poccuu, Tak u Ha TEppUTOPUU
Boponexckoit odnactu

Ilpeomemnmnuwie pezynomamot:

B ciepe obweit xumuu.:

yMETh aHaJM3UPOBATh YCIIOBHS TEOPETUUECKUX 3aJ]ad, YYUTHIBATH IMpHU
petieHnd UHGOPMAIUIO O (PUBMKO-XMMUYECKUX CBOMCTBAX TEX WM WHBIX
BEIIIECTB;

pellaTh pacueTHbIC 3aJa4u C MCIOJb30BAHUEM IOHSTUH «MaccoBasi OJs»,
«00BEeMHas JTOJIs», KMOJBHAS JIOJ», «KOTHOCUTEIbHAS TNIOTHOCTH 10 Tasyy,
«CpenHsIsl MOJIEKYJISIpHAs Macca rasa Wik ra30BOM CMECH», «IIPAKTUUYECKUI
U TCOPETUYECKUN BBIXOJ PEAKIUM», «KOHCTaHTa JIUCCOIMAIIMNY, «3aKOH
JNEUCTBYIOIIUX MAaCC», «CKOPOCTh XMMHUUYECKOW peaklumn», «KOHIIEHTpaIus
BEIIIECTBAY;

COCTaBJISAITh yPAaBHEHUS] XUMUUYECKUX PEaKIUh: TOJIHBIX M COKpaIIEHHBIX
WOHHBIX, MOJICKYJISIPHBIX M OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIMM, a
TaK)X€ YMEHUMN COCTaBJIATh YPABHEHUS JUCCOIUAIINY;

pas3uyaTh peareHThl M MPOAYKTHI PEAKIIUA, YMETh ONMUCHIBATh UX (DU3UKO-
XHMHYECKHUE CBOMCTBA TaKWe KakK I[BET, arperaTHOE COCTOSIHHME, 3arax,
JIETYy4€eCTh, YCTOWYMUBOCTD U JIP.;

3HaTh HaubOojee BaXKHbIE MPU3HAKU MPOTEKAHUS XUMHUYECKOU PpEaKIUH,
YMETb UX MPEJCKA3bIBATh MPU HAMTMCAHUU YPABHEHUN PEaKIIMKU U OMKUCHIBAThH
npejarnoiaraéMple HaOJII0ICHHS;

3HaTh AJTOPUTMBI PEIICHUS] TUIOBBIX 33/1a4 W3 OJUMIIMAJ, a TaKXXEe YMETh
HAXOJIUTh ¥ IPUMEHATH MX MPU PEIICHUH KOMOMHUPOBAHHBIX 3a]1a4;

yMETh pelliaTh 3aJadyd Ha M[PUTOTOBJIECHUE PACTBOPOB U CMeced ¢
HCIIOJIb30BAaHUEM Ooiee KOHIICHTPUPOBAHHBIX  PacTBOPOB W
KPUCTAIJIOTUIPATOB;




MIOHUMATh pPa3HULY MEXAY 3apsaloM, BaJE€HTHOCTbIO U  CTENEHBIO
OKHCIICHUS, YMEHHUE ONPEACIATh X AJI Pa3IMYHBIX YaCTHUIL;

YMETh MPOBECTU TEOPETHUECKHI pacdyeT Macc U OOBEMOB PEAreHTOB IS
IPOBEJICHUSI CHHTE30B U YMEHHUE ONPEIETUTh BbIX0 XUMUUYECKON peaKlnu;

yMETh MUCaTh YPaBHEHUSA TUIPOJIM3a U ONPEAENATh MO0 HEMY pPEaKLHUIo
Cpebl;

3HATh THUIIBl KPUCTAJUNIMYECKHUX PEIIETOK U YMETh ONPEAENISITh UX MIIOTHOCTb.

B cqhepe neopeanuueckou xumuu

3HaTh  XapaKTepHbIE OCOOCHHOCTHM  D3JEMEHTOB  pa3JIMYHBIX TPy
[Tepuonnueckont cucremsl .M. Menneneena;

3HaTh O cBoicTBax VIl rpynmbl 31eMEHTOB, 0 PU3NYECKUX U XUMHYECKUX
CBOMCTBax MPOCTHIX BEMIECTB: (Topa, Xjopa, OpomMa U MOAA, O TUIIUYHBIX
CTENEHSAX OKHUCIEHUs TaJoreHoB, O Hauboiee BaXXKHBIX COEIMHEHUSX
raJIOr€HoOB, 00 X (PU3HKO-XMMHUYECKHX CBOMCTBaX U MPUMEHEHUHU B OBITY U
XUMHUYECKON MPOMBIIIJIEHHOCTH;

3HaTh 00 ocobeHHocTAX VI rpynmbl 5371€MEHTOB, O (U3MYECKUX W
XUMUYECKUX CBOMCTBAX, a TaKKe AJUTOTPOIMHBIX MOJIU(DUKAIUAX MPOCTHIX
BEIIECTB KHUCJIOPOJa M Cepbl, 00 OKCHUIAX CEPbl U CEPOCOACPM KAIINX
COEeIMHEHUN

3HaTh OO0 OCHOBHBIX XHMHYECKUX H (PU3MUECKHX CBOWCTBAX CEPHOU
KHUCIIOTBI, €€ MPUMEHEHHE B MPOMBIIIJIEHHOCTH, CIIOCOOBI JIA0OPAaTOPHOTO U
IPOMBIIIIEHHOTO TOJIYYeHHs, a TakKe CrocoObl Oe30macHoi padoThl ¢
JTAHHBIM COEJTMHECHUEM;

UMETh MPEJCTaBICHUS O TOJYIPOBOJHUKAX, MX BHIAX U CrIOcobax
IPUMEHCHUS;

3HaTh O XapaKTEepPHbIX OCOOEHHOCTSX COEIMHEHUN a30Ta, CTENEHAX
OKHCIICHHS, a TaKXKe XapakTepa ydacTUsi B T€X WJIM HHBIX peakuusx (B
KAueCcTBE OKUCIUTENS WM BOCCTAHOBUTENS). AMMHMAK, a30THasl KHUCIIOTA,
OKCH/IbI a30Ta, TUAPA3UH, AMUHBI

3HaTh XHUMHUYECKHE CBOWMCTBAa, IMOJYYEHHE U AJUIOTPONHIO IPOCTOTO
BemecTBa (Qocdopa, a TakkKe O €ro COCAMHEHUW TakuxX Kak QocduH,
dbochopHbie KUCTOTHI U pochaThl

3HaTh 00 AJUIOTPOMHBIX MOJU(PHUKANHKAX YIJIEpOJa U HUX NPUMECHEHHH B
YKA3HU YEJIOBEKA, CBOMCTBA COCIMHEHUN yriepoaa

3HaTh 00 OCOOEHHOCTSIX M XMMHUYECKUX CBOMCTBax coeauHeHuit 1V rpymnmbl
AJIEMEHTOB: KPEMHUS, TEPMaHHUsI, 0JI0BA U CBUHIIA

3HaTh 00 OCOOEHHOCTSAX U XMMUYECKUX CBOMCTBax coeauHeHuit |11 rpymmb
3JIEMEHTOB: O0pa U aTFOMUHUS

yMETh TOATBEPKIAaTh aM(POTEPHOCTh COCTMHEHHUIN HA MPUMEPE THIPOKCUIA
Y OKCH/JIa aJTFOMUHUS

3HaTh O XUMHM S-DJIEMEHTOB: UX CHEKTPAJbHBIX XapaKTEPUCTUKAX U
(UBUKO-XUMUUYECKUX CBOMCTBaX COCIMHEHUM, a TaKXKe€ O HAXOXKJICHUU UX
MUHEPAJIOB B MPUPO/E (CHIIbBUH, TAIUT, OApUT. U3BECTHSIK U T.1.)

9



e 3HaTh O HamOoJiee BaXHBIX (-3JIEMEHTaX TAaKUX KakK JKeJIe30, XpOM, ME/b,
IIUHK, cepedpo u ap. DopmMupoBaHHE yMEHHUS OIPEACNIATh HauboJee
BEPOSITHYIO CTENEHb OKUCIEHUS U 3alUChIBaTh (POPMYJIbI KOMIUIEKCHBIX
COCIMHECHUM;

B cepe duszuueckoii xumuu

® yMeTh KiacCU(PUIIMpOBaTh peakIuu 10 TerioBoMy dddekTy, yMeTh
pPacCUMTHIBATh TETUIOBOM 3(PHEKT XUMUIECKON peaKIuu

® yMETh pelllaTh 3aJa4d Ha ONPENICICHUE CKOPOCTH XUMHYECKOU PEaKIuu IO
ypaBHeHusM Bant-I'opda u Appennyca

® yMeTh 3alUChiBaTh  pPEAKIMH, MPOTEKAIolUe TMpU  MPOMYCKaHUU
AJIEKTPUYECKOTO TOKa, 3HaTh, M3 KaKUX Tap MOXHO TIOCTPOUTH
raJlbBaHUYECKUM DJIEMECHT;

B mexnuxe nabopamopuvix pabom

® OBJIaJICHHE HABBIKAMHU OOpaIeHHs ¢ XUMHUYECKOM ITOCYI0M M peaKTHBAMHU;

® YCBOEGHHUE MPABWI TEXHUKH 0€301IaCHOCTH MpH padoTe B 1a00OpaTOpUU;

® yMEHHE MPOBOJUTH KaUYE€CTBEHHBIN aHAIU3 JJIs UICHTU(UKAIIUN BEIIECTB B
HETOITMCAHHBIX MTPOOUPKaX;

® yMEHHE TIPOBOJUTH KOJMYECTBEHHBIH  TUTPUMETPUUECKHN  aHAJIM3:
KHCJIOTHO-OCHOBHOE, OKHCIIMTEIIbHO-BOCCTAHOBHUTEIBHOE, OCAAUTCIHFHOE H
Ipyrue.

Komnerenunu

B xone peanuzanuu nporpamMmbl y 00y4arOUIUXCsi TOSIBUTCSI BO3MOXKHOCTh
chopMUPOBATH CIAEAYIONINE KOMIETECHIINH:

Yueono-noznasamenvnvie komnemenyuu

CnocoOHOCTh CaMOCTOSITETLHO HAaXOJUTh NYTH pelieHus MTpoOIeMHBIX
CUTyalluii W 3a7a4, MPUHUMATh PEIICHUs] TMPU BHIOJIHEHUU JKCIIEPUMEHTOB,
yMeHHue OpaTh Ha ce0s OTBETCTBEHHOCTh 3a MPOBEACHUE JIMYHOCTHO-3HAYMMBIX
JEMOHCTPALMOHHBIX KCIIEPUMEHTOB.

DyHKyuoHanbHble KOMNEMEeHUUU

Pa3BuTne npo6iieMHBIX 30H B JaHHOM BHJI€ KOMIIETEHIIUMN, BBHISBICHHBIX B
X0JIe BXOJHOI'O KOHTPOJSl, B YaCTHOCTHM YMEHHMH JeJiaTh apryMEHTHPOBAaHHbIC
BBIBOJIbI U MPEANOJ0KEHUS, BBIIBUTaTh TMIIOTE3bl, aHATU3UPOBATH COJIEPKAHUE
TEKCTa, OLICHUBATh U COMOCTABJISATh YUCIECHHBIE TApaMETPHI.

Hngpopmayuonnvie komnemenyuu

[Touck u Bepuduxanus oOpa3oBaTEIbHBIX MaTepualioB B cetu WHTepHeT,
paboTta ¢ pecypcamu juis moucka yureparypbl (E-library.ru, «KuGepneHunkay,
Google Akanemus, ChemPort u npyrue).

OobuiekynomypHoie KOmMnemeHyuu

OcBoeHME KyJbTYpbl IPOBEAEHUS HAYYHOI'O SKCIEPUMEHTA, OCO3HAHUE
BAKHOCTU BIIUSIHUSL OTKPBITUM B XUMHUM M XHMHYECKOM TEXHOJIOIMH Ha YKU3Hb
YeJIOBEKa: YIYULICHUsI Ka4eCTBA KU3HU, YMEHbBIIECHUE COLIMATIbHOTO HEPABEHCTBA,
u3MeHeHue Tpaaunuii. [ToHnManue HEOOXOIUMOCTH B3aUMOJCHCTBHUS HAYYHOTO
cooOIIecTBa € JIOABMHU, OOCYXXJEHWS BIUSHUS HOBBIX OTKPBITUH Ha KU3Hb
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YeJI0BEeKa, OTKPHITUH U M300pETEHUH, BIUSAIONMIMX HA KU3Hb KaXKIOTO YEIOBEKa
(HEmOMyCTUMOCTh ~WCIIBITAHWUN Ha JIIOJAX, TMpPUYMHA 3ampera paboThl C
YEeJI0BEYECKUM T€HOMOM, ACHEKThI JICUEHUS TKENbIX O0JIE3HEH U T.11.).

Kommynukamuenvie KomnemeHyuu

YMeHne B3auMOIeMCTBOBATh C APYTMMHU YYCHHUKAMU OYHO U JUCTAHIIMOHHO,
BBICTpauBaTh JPYXKECKHUE OTHOIICHUS B KOJJIEKTHBE, IMOJACPKUBATh PEOST,
HAaxOJWTh C HUMH OOIIME TEeMbl IMOMHUMO XHUMHH, TEPIUMO M KOPPEKTHO
OTHOCUTBCS K HEyJauyaMm JPYrux, CIOCOOHOCTh pellaTh CUTyallMOHHBIC
KOH(JIMKTBHI, @ TAaK)Ke CIIOCOOHOCTH IIpeJiarath, MPOCUTh U MPUHUMATh TOMOIIIb.

Ilennocmno-cmuicnogvie Komnemenyuu

Oco3HaHue LEHHOCTH HAy4YHOW WMCTUHBI W TIO3HAHUS CYTU SBJICHUH,
BBISIBJICHHS IPUYMHHO-CJIEACTBEHHBIX CBS3EH, YKPEIUICHUE NMOHUMAaHUS LIEHHOCTH
CBOEH JKM3HU U 30POBbsI, a TAKKE KU3ZHU U 340POBbS APYTUX JIIOAEH, OCO3HAHUE
LICHHOCTU TMOJIYYCHHBIX 3HAHUNA M LEHHOCTHM 3HAYMMBIX OTKPBITUM B XHMUH,
BIUSIONIUMHA Ha JKW3HH COBpPEMEHHBIX Iojaei. Oco3HaHWE cMbIciaa BbIOOpa
Oynyuieit mpodeccuu U BhICTpaUBaHUU CBOEHM 00pa30BaTeIbHOM TPACKTOPUH.

1.7. ®opmMbl, NOPSAAOK ATTECTALUMN U TEKYLIET0 KOHTPOJIS

Tekymmii KOHTPOJIb: TEKyUIMH KOHTPOJb MPOXOAWT B  paMKax
MPAKTUYECKUX 3aHATUH W TMPEINOoJiaraeT BBINOJIHEHUE PA3JIWYHBIX 3aJaHul,
HaIpaBJICHHBIX HA MPOBEPKY CHOPMUPOBAHHOCTH KOMIIETCHIIMI U YPOBHS 3HAHUHU.
[Tegaror OnEHWBAET BBINNOJHEHUW PA3JIMYHBIX 3aJaHUM U TEM CaMbIM JEJIAET
BBIBOJIbI 00 YCIIEITHOCTH OCBOEHUS MporpaMMbl. Takoil BUA KOHTPOJIS TPOBOIUTCS
IIPAKTUYECKN Ha KaXKJIOM 3aHSATHUH, YTO ITO3BOJISICT ONIEPATUBHO BHECTU U3MEHEHUS
B COACPKAaHHMM 3aHIATUHA WM NMOATOTOBUTH MHJMBUYAJIbHBIE 3aJaHUS I KaXI0TO
oOyyJaromerocs.

IIpome:kyTOYHASI aTTECTAUMSA: JAHHBIMA BUJ KOHTPOJISI IPELYCMATPUBAETCS
MPOrpaMMON Kypca IOCIE KaXKIOr0o pasfena C LEJbI0 NPOBEPKU YCHENTHOCTH
OCBOCHHSI NPOMACHHOr0 Marepuana. PopMa MNpPOBEACHHUS MNPOMEKYTOUHOTO
KOHTPOJISI COTJIACHO MporpamMme Kypca — 3aianusi B (hopMe 3a7ad OJIMMITUATHOTO
THUIA.

ATTecTanusi MO0 UTOraM OCBOEHHMSI MporpamMmbl: ¢opmMa TPOBEICHUS
JJAHHOTO BHJIA KOHTPOJISI MPEANoJaraéT HalKUCaHWE WTOTOBOW OJIUMITUAJBI.
3agaHus IpeAnoJiaraT pazinyHbie GopMaThl. 3aaHUsl TOCTPOSHBI 10 TPUHITUITY
YCII0KHEHUS: OT CaMOT'0 ITPOCTO A0 CJIOKHBIX, TBOPUECKUX, MUCbMEHHBIX 3aJJaHU.
JIaHHBII TOAXOJA TMO3BOJSET OLEHUTh YPOBEHb OCBOCHHUS IPOrPaMMBbI
OOyYarOIIMMUCS U YPOBEHBb PAa3BUTOCTH KOMIIETEHITUH.

Kpumepuu oyenxu yposns meopemuueckoii n0020mo8Ku: OCMBICICHHOCTh U
cB00O/Ia UCTIOIH30BAHUS XUMUYECKUX TEPMUHOB M 3HAHUI Ha TIPAKTUKE PEIICHUS
3a/1a4 NOBBILIEHHOM CJII0KHOCTH.

Kpumepuu oyenxu ypoeusa npakmuueckou HnOO20MOBKU. KAueCTBO
BBITIOJIHEHUS IPAKTUYECKOTO 3a1aHNU;

Kpumepuu oyenxu ypoeus pazeumus JUYHOCMHBIX Kadecme: KyJIbTypa
MOBE/ICHNUS, TBOPYECKOE OTHOIICHUE K BBIIIOJHEHUIO IPAKTUYECKOTO 3aJaHuUsl.

Hmozosas oyenxka ypoHs YCBOEHUL NPOSPAMMbBL OCYWECMBAAEMCs Ha
OCHOBAHUU CIEeOYIOUWUX Pe3YIbMAMO8:

11



YpoBHU KOHTPOJIbHBIE TECThI, pa0OTHI

OtcytcTBue pabOTHI, O0TKa3 OoT pabothl , BemoaHenue 0-40% ot
Huzkuit MOJYYEHHBIX 3aIaHUN

Pemennie 40% -70% OT moy4yeHHBIX 3aJaHAN

Cpennuii
. Pemenne 6onee 70% OT moy4eHHBIX 3aaHUN
Bricokuit
Kpurepuem s dexTuBHOCTH peanuzanuu JOTIOJIHUTEIIBHOM

00111e00pa30BaTeIbHON 00IIepa3BUBAIOIICH MPOTPAMMBI SIBJISICTCSl TOBBIIICHUE
WHTEpeca K XMMHUHU, a TaAKXKE Y4aCTHE BO MHOXKECTBEHHBIX OJIUMITHAAaX, TYpPHHUPAX
Y UHBIX BUJIAX UHTEIJICKTYaIbHOM ESATeIbHOCTH.
1.8. Bo3pacTHble 0CO0€HHOCTH 00yYAKOIIUXCS

[TonpoctkoBast  rpynma  14-16  jeT  xapakTepu3yeTcs  BBICOKOM
MPUBEPKEHHOCTHIO K TPYIINE U MOTPEOHOCTH K JIMYHOCTHOMY CaMOOTIPEICICHHIO.
OTH MOTPEOHOCTH MOTYT OBITH YJOBJICTBOPEHBI 32 CUET BBHIMIOJHEHUS TPYIIIOBBIX
3a/a4y, a TakKe 3a CYET PEIICHHs] pealbHbIX MpooOsieM. Taxxke Mg MOJIPOCTKOB
OyJeT OYeHb 3HAYMMO I0Ka3aTh ce0s W MPOJEMOHCTPUPOBATH CBOM YMEHHs Ha
MyOJIMYHOM MEPOIIPUATHH, CPEJI CBEPCTHUKOB U UX POJAUTENICH.

1.9. Cpoku peajm3anuu NporpamMMsl
O0bem nporpammbi: 144 yaca.
Cpoxk peanu3anuu 00pa3oBaTeJibHON MPOrpaMmmel: 1 roj.
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Pasznen 2. Conepskanue nporpamMmmbl

2.1 YueOHBII NJIAH AONOJHUTEIbHON 00111€00pa30BaTeILHOIM
o0uepa3BuBaouiei nporpammsl «QauMnuagHas XumMusd 9 Kiaace»

/o

HazBanue temMnl

KomnnuecTBO Yacos

Bcero

Teopus

[IpakTuka

dopma KOHTPOJIS

Pa3znes 1. O01masi ¥ HeOpraHu4eckKas XMMHUs

1. | BeogHoe 3aHATHE. Bxoxnon
[IpaBuna TEXHUKHU | 2 2 - KOHTPOJIb
0€30MacHOCTH.

2. | JJaGoparopHoe O6cyxnenue
obopynoBanue. I[lpaBuna 9 ) 9
paboThl C J1abopaTOpHOU
MTOCYJIOM.

3. | Ctpoennue BEIIECTBA. | 4 4 ] OO6cyxneHue
Meton MMO

4. | Kpucramioxumus 4 2 2 OO6cyxneHue

5. | XuMusT  IIEJIOYHBIX H OO6cyxneHue
MIEJIOYHO-3EMEJIbHBIX
METAJIOB 8 4 4

6. | Xumus diemeHToB 13 OOGcyxeHue

8 4 4
rpynibl. AMGOTEpHOCTh

7. | Xumus diaemeHtoB 14 8 4 4 OOGcyxneHue
TPYIIIBL.

8. | Xumust diaemeHTOB 15 8 4 4 OO6cyxaeHue
TPYIIIIBL.

9. | Xumus omemeHtoB 16 8 4 4 OO6cyxneHue
TPYIIIIBI

10. | Xumust  smemeHToB 17 8 4 4 OOGcyxnenue
TPYIIIIBIL.

11. | Xumus cBUHIIA U BUCMYTA | 4 2 2 Ob6cyxnenue

12. | Xumus MEPEXOAHBIX [IpoMexxyTOUHBIN
aIeMeHTOB.  Mapraner, | 8 4 4 KOHTPOJIb
XPOM, JKeJIe30.

Paznen 2. @usnueckasi XMMHUS U AaHAJIUTHYECKAST XUMUSA

13. | OCHOBBI TEPMOAMHAMUKH | § 4 4 Ob6cyxnenue
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14. | OCHOBBI TEPMOXUMHUHU 8 4 4 Ob6cyxnenue
15. | OCHOBBI 3JIEKTPONIH3A 12 4 8 O6cyxnenue
16. | OCHOBBI KHHETHKH 12 4 8 OO6cyxaeHue
17. | PacTBOpHBI 12 4 8 Ob6cyxnenue
18. | Pacuetsr pH 12 4 8 O6cyxnenue
19. | UtoroBast onuMmnuaia 4 ) 4 Urtoroserii
KOHTPOJIb
20. | [TogBeneHue UTOrOB 4 - 4 Ob6cyxnenue
Bcero 144 |62 82 Ob6cyxnenue

2.2 KanenaapHblii y4eOHblii rpaduk 10M0JHUTEIBHOI
o01eodpasoBaTe/IbHOM 001Iepa3BUBAIOLICH IPOIPAMMbI
«OQuumnuagHas xumus 9 Kiaace»

Ton Hara Hara Bceero KoanyectBo | Pexum
o0yyeHHs | HAa4yaJla | OKOHYAHMSA | Y4YeOHBIX Yu4eOHBIX 3aHATHH
o0yueHust | oOy4yeHus Helelb 4acoB
1 15.09 31.05 36 144 2 paza B
HEZEII0 110
2 4aca

2.3 Conep:xkanue ydyeOHBIX pa3/ieJioB

Pasznes 1. O0mas u Heopranu4eckasi XuMusi

1. BBoaHoe 3ansiTie ( 2 yaca)

1.1. Teopus ( 2 uaca) Texuuka 6€30MaCHOCTH ¥ OXpaHa Tpyaa. MHCTpyKTax
Mo TeXHUKEe 0€30macHOCTH U oxpaHe TpyAa. [Ipuunnbl TpaBmatu3ma. HecuactHbie
ciyuau. [IpaBuiia moBeieHUsI Ha 3aHATUSIX U B UCCIIEAOBATEILCKOM JTa00paTOPHHU.

2. JlabopatopHoe oGopynoBanue. IlpaBuia padoTbl ¢ J1adopaTopHoii
nocynoii. Kimaccudpuxanusi xumuueckoii mocyapl. ( 2 yaca)

2.1 Ilpaxkmuxka (2 uaca) . llpaBuiio yxomaa 3a jabopaTopHOit mocyaoi. Bubl
crekia. CpeacrBa ansg MbIThs mocynbl. Cymka mocynasl. [IpaBunma paboTel c
BBICOKOTOYHBIM 000PY/10BAaHUEM.

3. Ctpoenue BemecTBa. Metog MMO (4 4)

3.1 Teopus (4 u) OCHOBBI CTPOCHHS BemIeCTBa. METOJ MOJCKYJISIPHBIX
opOuTane.

4. Kpucramioxumus (4 4)

4.1 Teopua (4 u) lloHsTue O KpUCTAUIMYECKOW pelieTke. Pemerku
KyOM4eCKOIl CHHTOHUHU.

5. Xumus 1meJ04YHbIX U 1eJ0YHO-3eMeJIbHbIX MeTAJLIOB (8 1)

5.1 Teopus (4 u). XuMusl ETOYHBIX U IMIETOYHO-3EMEIbHBIX METAJJIOB

5.2 Ilpakmuka (4 u) PellieHue KOMILJICKCHBIX 3a/1a4
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6. Xumus 3;1eMeHTOB 13 rpynnbi. AM¢oTepHOCTD (8 )

6.1 Teopus (4 u). Heopranuueckasi XxuMusi. XUMUS 3JIEMEHTOB 13 rpyIIibl.
6.2 Ilpakmuxa (4 u). Peruenue onuMnuaaHbIxX 3a1a4. AM(pOTEPHOCTh

7. Xumusi 31eMeHTOB 14 rpynnsbl. (8 1)

7.1 Teopusa (4 u). Heoprannueckast Xumusi. XUMHS 3JIEMEHTOB 14 rpymibl.
7.2 IIpakmuka (4 u). Pernienne onuMnuaHbIX 3a1a4.

8. Xumus 3;1eMeHTOB 15 rpynmnsl. (8 1)

8.1 Teopusa (4 u). Heoprannueckasi Xumusi. XUMUs 2JIEMEHTOB 15 rpymnisbl.
8.2 Ilpaxmuka (4 u). PellieHue 0MMMIMUAIHBIX 3a/1a4.

9. Xumus 3;1eMeHTOB 16 rpynmnsl. (8 4)

9.1 Teopus (4 u). Heoprannueckasi XuMusi. XMMHs 3JIEMEHTOB 16 rpynimsl.
9.2 Ilpakmuka (4 u). Peuienne onMMIuagHbIX 3a/1a4.

10. Xumus 3j1iemenToB 17 rpynmnsl. (8 1)

10.1 Teopus (4 u). Heoprannueckas xuMusi. XuMuUsl 3JIEMEHTOB 17 rpymibl.
10.2 Ilpakmuka (4 u). PellieHue oTMMITMAHBIX 33/1a4.

11. Xumus cBMHIA U BUCMYTA (44)

11.1 Teopusa (2 u). Xummndeckue CBONCTBA CBUHIIA U BUCMYTA.

11.2 Ilpakmuka (2 u). Pemenne oMMMIAaIHBIX 3a1a4.

12. Xumus nepexoaHbIX 3jieMeHTOB. MapraHnen, XxpoMm, kejie30. (8 4)
12.1 Teopus (4 u). XuMuueckue CBOMCTBA MapraHiia, XxpoMa u xejesa.
12.2 Ilpaxkmuka (4 u). PemieHue oTUMIIMAIHBIX 33/1a4.

Pa3nen 2. ®u3nyeckasi XuMus U AHAJIUTHYECKAST XUMMUSA

1. OcHoBBI TepMOaUHAMHMKH ( 8 )

1.1 Teopua (4 u) llepBblii, BTOpPOW 3aKOHBI TEPMOJMHAMUKH. DHEPrus
['n66ca.

1.2 Ilpakmuka (4 u) Pemienue 3aay.

2. OcHoBBI TEpMOXUMHH ( 8 4)

2.1 Teopusa (4 u) 3akon ['ecca. TepMOXUMHUYECKUE YPAaBHEHUS PEAKIUH.

2.2 llpaxmuka (4 u) Pemienue 3aay.

3. OcHoBBI YJ1ekTpoan3a ( 12 )

3.1 Teopus (4 u) dnexrponusep, IPUHIUNI padOThl. 3aKOHBI ANEKTPOIU3A.

3.2 Ilpakmuxka (8 wu) DJEKTPOIU3 COJIEM CHUIBHBIX OCHOBaHHH U
OE3KUCIOPOIHBIX KUCIIOT, COJIEH CIaObIX OCHOBAHUM M OE3KUCIOPOHBIX KHUCIIOT,
CWJIBHBIX OCHOBAaHUI U KHCIIOPOJCOAEePKAIUX KUCTOT. Pemenne 3aay.

4. OcHoBbI kMHeTHKH (12 ).

4.1 Teopusa (4 u) Ckopoctb peakuuu. Ilopsnok peakuuu. Kunernueckue
ypaBHEHHUSI.

4.2 Ilpakmuka (8 u) Pemenue 3amady.

5. PacTBopbl. ( 6 1)

5.1 Teopua (4 u) llpaBuna B3BemIMBaHUs, pabOTa C TEXHUYECKUMH U
aHAJTUTUYECKUMHU BecamMu. MepHble KOJIObI, UWIUHJIPBI, cTakaHbl. CHocoObl
BBIpaXKEHUS KOHLEHTpauuii ( MaccoBasi [0Jsl, MOJSPHOCTh, MOJSIIbHOCTb,
00BEMHBIE JIOJIH , MOJIbHBIC J10JIH ). I30TOHMYECKHE pacTBOPHI.
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5.2 Ilpakmuka (8 wu) HaBenenue pacTBOpPOB TMOBAPEHHOW COJIM B
koHneHTparuu ot 0,25 M no 0,01 M. Pemenue 3amad u3 cOOpHUKOB 3a/ad IO
XUMHUHU TOBBIIIEHHOU CIIOKHOCTH.

6. Pacuer pH (12 u)

6.1 Teopusa ( 4 u) BeiBon Gopmyibl. PacueT paBHOBECHBIX MOHHBIX (OpM.
3aBucUMOCTH cpeapl oT pH pacTBopa.

6.2 Ilpakmuxka ( 8 u). I3amepenue pH pactBopoB ¢ nomomibio PH-MeTpOB,
CTEKJITHHOTO JICKTPO/1a, UHAUKATOPHOW OyMaru, MHIUKATOPOB.

7. 3akiawunTenbHas oaumnuaaa (4 u).

7.1 Teopus (4 u). Hattucanue paGoThI.

8. IloaBenenune uToros. ( 4 1)

8.1Teopus (4 u). Ananuz pe3ynbTaTOB, IOJABEJACHNE UTOTOB.
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