JIETAPTAMEHT OBPA30BAHLLSA, HAYKI Y MOJIOJTEXKHOM
TIOJIUTUKY BOPOHEJKCKOM OBJIACTH

I'OCY JAPCTBEHHOE ABTOHOMHOE HETHUITIOBOE
OBPA3OBATEJILHOE YUPEXJIEHVE BOPOHEXXCKOW OBJIACTU
«PETMOHAJILHBIN LIEHTP BRIABJIEHMS, TIOOIEPKKU 11 PASBUTHA
CITIOCOBHOCTEM U TAJJAHTOB V JIETEM Y MOJIOJIEXKU «OPYOH»
(TAHOY BO «PermoHanbsHbI eHTp «OpHOH»)

PEKOMEH/IOBAHA

DKCITEPTHBIM COBETOM

IT'AHOVY BO «PervoHanbHbIN HEHTP
«Opuon»

[TpoToxomn Ne 3

ot 23.08.2022 1.

JOTIOTHUTEIRHAs 001Ie00pazoBaTenbHas o0epa3BUBaroias porpamma
(c MpUMEHEHHEM DIIEKTPOHHOTr0 00YUEHH S U TUCTAHI[MOHHBIX
00pa30BaTETbHBIX TEXHOIOTHHA)

HarmpaBieHHOCTb: eCTeCTBEHHOHAYIHAS
[Mpodune: xumus

Tum nporpaMmbl: MOTU(QHUIUPOBaHHAS
Bo3pacT y4acTHHUKOB IPOrpaMMbl: 14 — 16 yeT
Cpok peanu3aiyy NporpamMmsal: 36 4acos
VpoBeHb OCBOSHUS: 0a30BBIN

ABTOD:
domunaa Mapus HropesHa
Mefaror JOIOJHUTENEHOTO 00Pa30BaHMS

r. Boponex
2022 r.



HosicHuTEIbHASA 3AIIUCKA

JononuurenbHas oOuiepa3BuBaromas mnporpamma «M30paHHble TiaBbl
HEOPraHUYECKON XUMHUMW» MpeIHa3HAaueHa JJIsl y4yalluxcsi, KOTOPbIM HE00XoauMa
yriyOJieHHass MOJATOTOBKA K Pa3IMYHBIM TypaM BCEPOCCUUCKOW OJMMIIMAJbI IO
XUMUUA U Jpyrux ojumnuaj. [lpu mpoBeneHUM 3aHATUN aKUEHT JejaeTcs Ha
COBEpPIICHCTBOBAHUE 3HAHUM, YMEHUUW B OOJACTH XHUMHH, NPOOYXKICHHUE WU
3aKperyieHne MHTepeca K YriayOJeHHOMY HW3Y4YEHHUIO MpeIMeTa, Ha pa3BUTHE
TBOPUYECKHUX CIIOCOOHOCTEH.

AKTYQJIbHOCTh  JIOTNIOJHUTENIBHOM  OOLIEpa3BUBAIONIEH  MpPOrpamMMbl
«36paHHbIe TJIaBbl HEOPTAHUYECKON XUMHUK» COCTOUT B TOM, YTO OHA MO3BOJISET
y4alumMcs yriiyOuTh 3aHaHUS B 00JACTH HEOPTaHUYECKONH XUMUH.

HoBu3Hna xypca 3akiitouaercsi B paCCMOTPEHUH 3JIEMEHTOB, KaK MPaBuio, He
U3y4aeMbIX B paMKax IIKOJbHOW MPOrpaMMbl: XUMHUs d-3JIEMEHTOB, COCAMHEHUN
0JIarOpOHBIX  BJIEMEHTOB, PEIKO3EMENIbHBIX 3JEMEHTOB. Y4Yalluecs MOTryT
MO3HAKOMUTHCS C JAHHBIMU COCJAMHEHUSMH HE TOJIbKO TEOPETUYECKH, HO U
HaOMI01aTh UX (PU3UYECKUE U XMMUYECKHE CBOMCTBA HA MPAKTUKE

[Iporpamma MOKET peaqu30BbIBATHCA C TNPUMEHEHHEM 3JIEKTPOHHOTO
OoOy4eHHMs U TUCTAHIIMOHHBIX 00pa30BATENbHBIX TEXHOJIOTUN HA 00pa30BaTEIHLHOM
noptaine TAHOY BO «Perunonanbusbiii nentp «Opuony https://edu.orioncentr.ru/.

Ilenaroruyeckasi uesiecooOpa3sHocTb mnporpamMmbl «M30paHHbBIE TJIaBbI
HEOpPraHMYEeCKOW XUMHH» peanusyercs 3a cuéT (OpMUPOBAHUS TOBBIIIEHHOM
OTBETCTBEHHOCTH K  pe3ysibTaraM OOydeHHs. YdUalluMmcsi  IPUBUBAETCS
OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY OOy4YeHHIO, a Takxke ¢GopMUpYyeETCs
yOexJaeHue, uTO pe3yibTaTbl OOyYeHHUsI HalpsMyI0 3aBHCIT OT Y4acTUS
oOyuaromierocsi. Jta 1edb JOCTUTAeTCs 3a CYET MOCTPOCHUS 00pa3oBaTeIbHOU
Cpeabl MU CHCTEMATUYECKHX YIPAXKHEHUM, HANpaBICHHBIX Ha 3aKpEIUICHHE
U3YUYEHHOTO.

Cpenu ocobeHHOCTEH MPOrpaMMbl MOKHO BBIJICIUTH TaKUE KakK: CO3JaHUE
IIOJTHOLICHHOM 00pa30BaTeIbHOM CPEeIbl JIJIs MOYyUYeHUsS HOBBIX 3HAHUH, TITyOOKOe
U JETalbHOE pPACCMOTPEHHUE XUMHUH DJEMEHTOB pAa3JIMYHbIX TPYyNN, a TaKKe
U3y4YCHHE XUMHMHM 32 CYET HECTaHAAPTHBIX 3a7ad, TPEOYIOIMHUX TBOPUYECKOTO
noAX0Aa.

B peanmmzanun mporpamMmbl y4acTBYIOT CMEIIAHHBIE BO3PACTHBIE TPYIIIIbI
y4aluxcsi, 4To CIeAYET YUYUTHIBATh MPHU peanusanuu nporpammel. [loapoctkoBas
rpynna 14-16 netr xapakTepu3yeTcss BBICOKOM MNPHUBEPKEHHOCTHIO K TpPYIIE U
NOTPEOHOCTH K JIMYHOCTHOMY CaMOOMPEIEICHHUI0. DTH MOTPEOHOCTH MOTYT OBITh
YAOBJIETBOPEHBI 33 CUET BBINOJIHEHUS IPYNIIOBBIX 3a/1a4, & TAKXKE 32 CUET pEUICHUS
peanbHBIX TTpobieM. Takke NI MOAPOCTKOB OyIeT OYeHb 3HAYMMO MOKa3aTh ce0s
U TPOJEMOHCTPUPOBATH CBOM YMEHHS Ha MyOJUYHOM MEPONPUSTHH, CPEAU
CBEPCTHUKOB U UX POJUTEIEH.

[Iporpamma  COOTBETCTBYET  HOPMATHBHO-TIPABOBBEIM  TpeOOBaHUAM
3aKOHO/ATeNbCTBA B c(pepe oOpa3oBaHUA M pa3padOTaHA C yU4ETOM CJIEAYIOIIMX
JOKYMEHTOB:

. dbenepaabHOTO YPOBHS



https://edu.orioncentr.ru/

- (¢enepanbubii 3akoH Poccuiickoit @epepaunn «O0 oOpa3oBaHuU B
Poccuiickoit ®epeparuu» ot 29.12.2012 r. Ne 273-®3 (¢ U3MEHEHUSIMU U
nonosHenusiMu: pen. ot 02.07.2021);

- npoekT KoHuenuuu pasBUTHSA JOMOJHUTEIBHOIO O0pa3oBaHUs AETEH 110
2030 rona;

- HallMOHANBbHBIA MpoekT «OOpazoBaHue» yTB. mpe3uauymom Coera npu
npe3ugeHte PO mo cTparernyeckoMy pa3BUTHUIO U HALMOHAIBHBIM IMPOEKTaM
(npotokon ot 24 aexadbps 2018 r.Nel6) — «Ycnex kaxaoro pedenka», « [ ludposas
oOpazoBarenbHas  cpena», «Monoasie mnpodeccuoHanb», «CouuanbHas
AKTUBHOCTBY;

- penepanbHblii 3akoH «O BHeceHUU u3MeHeHui B MenepanbHbiil 3aKoH «O0
oOpazoBanun B Poccuiickoit  ®enepanuu» MO  BOMPOCaM  BOCIUTAHUS
obOyuaromuxcs ot 31 uronst 2020 r., peructpanuonssiii N 304-03;

- MPUOPUTETHBIN MPOEKT «JlOCTymHOE NOMOJHUTENBHOE OOpa3oBaHUE IS
nereil (yrB. Ilpesunuymom CoBera npu mnpesujente PO mo crparerunueckomy
Pa3BUTHIO U TPUOPUTETHBIM MpoekTaM (0T 30 HosOpst 2016 1. Ne 11)»;

-pacnopsikeHue npaBurtesbcTBa Poccuiickoit deaepanuu ot 29 mas 2015 r.
No 996-p «Ctparerust pa3sutus Bocnutanus B Poccutickoit denepainuu Ha epuo/I
1o 2025 ronay;

- yka3 npe3uneHta PO or 7 mas 2018 roma «O HaUMOHAIBHBIX LEIAX U
CTpareruueckux 3agavax pazsutus PO na nepuon no 2024 rogay;

- yka3 IIpesuaenta PO ot 7 mag 2021 1. Ne 599 «O mepax no peanuzanuu
rocyJapCTBEHHON MOJIMTUKHU B 00JIACTH 00pa30BaHUS U HAYKN»;

- npuka3 MunuctepctBa npocsemeHuss P® ot 02.02.2021r. Ne38 «O
BHECEHMM H3MeHeHu B lleneByro MoJenb pa3BUTUS PETHOHAIBHBIX CHCTEM
JIOTIOTHUTENIBHOTO 00pa3oBaHUs JIeTel, YTBEPKACHHYIO puka3zoM MuHuUCTEpCTBa
npocsemieHuss PO ot 03.09.2019r. Ned67».

- npuka3 Munuctepcra npocsemieHuss PO ot 09.11.2018 r. Ne 196 «O6
yrBepkaennn llopsimka opraHuzammu W OCYIIECTBICHHS 00pa3oBaTelbHOMN
JESTENBHOCTH 10 JOTOJHUTENBHBIM 00IIe00pa30oBaTeIbHBIM TpOrpaMMam» (B
penakuuu npukasa Munucrepcra npocseienust PO ot 30 .09.2020 Ne 533);

- npuka3 MunuctepctBa mnpocsemieHuss PO ot 30.09.2020 Ne533 «O
BHeceHUM u3MeHeHnit B Ilopsgok  opraHu3zalMu W OCYIIECTBJICHUS
00pa30BaTeIbHON JEATENBHOCTH MO JIOMOJIHUTEIBHBIM 00111e00pa30BaTeIbHBIM
nmporpaMMmam»,  yTBEPKACHHBIM  Npuka3oM MUHHCTEpCTBA  MPOCBEIICHUS
Poccuiickoit @enepanuu ot 9 HOs10ps 2018 1. Ne196.

- npuka3 MuHucrepctBa mnpocBenieHuss Poccuiickon ®enepauuu  OT
03.09.2019 Ne467 «OO0 yTBepKAeHUU 1IEJIEBON MOJIEIN PA3BUTHUS PETHOHATBHBIX
CUCTEM JIOTIOJIHUTEIBHOTO 00pa30BaHMsl IETEH;

- niuchbMo JlemaprameHTa rocyJJapCTBEHHOW MOJUTUKHU B cpepe BOCITUTAHUS
neTeil m monoaexxun MunuctepcTBa oOpa3zoBanus u Hayku PD or 18.11.2015 r.
Ne(09-3242 «Metonnueckue pEKOMEHAaun o POEKTUPOBAHUIO
JOTIOJIHUTENbHBIX ~OOIEpa3BUBAIOIINX MporpaMM (BKJIKOYas Pa3HOYPOBHEBBIE
MIPOrpaMMBbl)»;



- npuka3 MuHucrepcTBa oOpasoBanus U Hayku PO ot 23.08.2017 Ne 816
«O06 ytBepxnenuu I[lopsiika MpUMEHEHUsT OpraHU3alUIMH, OCYIIECTBISIOIUMU
00pa3oBaTeNbHY0 JIE€ATEIBHOCTh AJIEKTPOHHOIO OOYy4Y€HHs, AMCTAHIIMOHHBIX
o0pa3oBaTeIbHBIX TEXHOJIOTUHN NIPH peaan3alny 00pa3oBaTelbHbIX IPOrpaMm»;

-IOCTAHOBJICHHE [ JTaBHOrO  rOCyJapCTBEHHOTO  CAaHUTApHOIO  Bpaya
Poccuiickoit ®@eneparuu ot 28.09.2020 No28 «OO6 yTBepKIEHMHM CaHUTAPHBIX
npaBunl CIT 2.4.3648-202 «CaHuTapHO-3MUAEMHUOJIOTHYECKHE TpeOOBaHUS K
OpraHu3aldd BOCHUTaHUS M OOy4YeHHs, OTAbIXa M O3JOPOBJICHHUS JeTed W
MOJIOJEKIY;

-[IOCTaHOBJICHUE IJIaBHOI'O CaHUTAapHOro Bpada Poccuiickont denepanuu ot
28.01.2021 r. Ne 2 «OO0 yTBepKIAeHUU caHUTapHbIX mpaBuwil U HopMm CanlluH
1.2.3685-21 «l'urueHuyeckue HOPMATUBBI W TpeOOBaHUS K 0OECIEUEHUIO
6e3omnacHoCTU U (M) O€3BPEAHOCTH IS YeNloBeKa (PAaKTOPOB cpeibl OOUTAHUSY.

- npukaz «0O0 opraHuzanuu  00pa3oBaTeNbHOW  JAESTENBHOCTH B
OpraHu3alusax, peaJu3ylIux oOpa3oBaTelbHbIE MPOrpaMMbl  HayaJabHOTO
00111ero, OCHOBHOTO OOIIETro M cpeHero oduiero ooOpazoBanus, o0pa3oBaTeabHbIe
IpOrpaMMbl CpPEeIHEr0 MNPOo(eCcCHOHATBHOIO 00pa30BaHUS W JIOMOJIHUTEIbHBIC
oOmreoOpazoBareybHble IMPOTpaMMbl, B YCIOBUSIX paCIpPOCTPAaHEHUS HOBOM
KOpPOHAaBUPYCHOM HH(EKUuHu Ha TeppuTopuu poccuiickoit denepamuu» ot 17
mapta 2020 r.Ne 104.

. PErMOHAJILHOTO YPOBHSI:

- TpUKa3 JernapTaMeHTa 00pa30BaHMsS, HAYKH U MOJIOJCKHON IMOJIUTUKHU
Boponexckoii obmactu ot 14.10.2015 r. Ne1194 «OO6 yTBepKAeHUU MOJAEIBHBIX
JIOTIOTHUTENIBHBIX 00IIepa3BUBAIOIINX TPOTPAMM»;

- pactiopsbkenue IlpaButenscTBa Boponexckoi o6iactu ot 23 utons 2020
Ne 784-p «OO0 ytBepxknenun KoHuenuuu BBISIBICHHS, MOIIEPKKH U Pa3BUTHS
CIOCOOHOCTEH M TaJaHTOB Y JeTell U Mojoaexu Boponexckoit oomactu Ha 2020-
2025 roaem».

. ypOBEHb 00pa30BaTEIbHON OpraHU3AIINN:

-YcraB TAHOY BO «Pernonanehbiii neHTp «Opuon» ot 08.04.2021 Ne418 r.;
-Ilonoxxenue o0 opranuzanuu obpazoBaTesnbHOro mnporecca B OpuoH (YTB.
npukazom aupekropa Opuon Ne248 ot 18.08.2021 r.).

Bo3pact o0yuaromuxcs: 14-16 ner.

O6bem nporpammbl: 36 4acoB.

Cpok peanuzanum 00pa3oBaTesibHOM NPOorpaMmmael: 1 ro.

Pesxxnm 3ausituii: 1 pa3 B Hegento no 1 akagemuyeckomy 4acy (45 MUHYT).

®opma 00y4eHHsI: 3a04HAs C IPUMEHEHUEM NUCTAaHIIMOHHBIX TEXHOJIOTUN

B mensx peanusamuu mporpamMmbl B Xo/€ OOy4eHHs] OyIyT MPUMEHSTHCS
cienyromue GopmMbl OOyUeHUs: JTEKIUU, CEMUHAPbl, KOMOMHUPOBAHHBIE 3aHSITHS.

Ieab qaHHOM MpPOTrpaMMBbl — 3TO OpraHU3alUs YCIOBHM 1Uisi opMUpPOBAHUS
CUCTEMBbI YI1yOJNE€HHBIX 3HAHUW MO XHMMHH, a TAKXKE CHEUU(PUUECKUX HABBIKOB U
MOAXOJOB K PEUICHUIO HEeCTaHAApTHBIX 3a/Jad, MOTHBAallUM K YYacTUIO B
KOHKYPCHBIX COCTsi3aHusAX 1o xumuu u3 Ilepeunss PCOILLL.

JI71 oCyIIeCcTBIACHUS 3TOM LEU CTABATCS CICAYIONINE 3a0a4YH:

ooyuawuwue:



® [IOBTOPEHHUE U paclIMpEeHUEe MaTepHalla, M3y4aeMoro paHee;

e (opmMupoBaHHE HaBBIKOB PELICHUS 3a/1a4 NOBBILIEHHOM CII0KHOCTH, «YTagack»
U LIETIOYEK NPEBPALICHUM;

® U3Y4YCHUE XUMHUHU MEPEXOJIHBbIX, a TAKXKE JAPYTHX 3JIEMEHTOB, MPU W3YYECHUU
KOTOPBIX Y YUaIIUXCs, KaK MPpaBuiio, BOZHUKAIOT TPYJHOCTH;

® VKpEIUICHHE M PACIIUpPEHUE YMEHUN M HABBIKOB 0€30macHOro oOpamieHus ¢
peakTuBaMu, 1Ja0OpaTOPHOM NMOCY0i U 000PYI0BAHUEM;

e (opmMupoBaHHE YCTOWYMBOI'O HABBIKA PEIICHHS HKCIIEPUMEHTANbHBIX 3ajay,
COCTAaBJICHUS METOAMKU SKCIIEPUMEHTA;

paszeusaroujue:

® pa3BHUTHE IPYIULIUU B cpepe eCTEeCTBEHHBIX HAYK, a TAK)KE UCTOPUU HAYKU;

® VYKpEIUICHHE MEXIIPEAMETHBIX CBSI3€M XUMHUU C €CTECTBEHHBIMU HayKaMu —
dbu3uKoM, reosioruei, OuoIoruen, MaTeMaTHUKOM;

® uH(pOpMUpPOBaHHE O COBPEMEHHBIX HANPABICHUIX PA3BUTHS HAYKH U TEXHUKH;

e (opmupoBaHue y ydamuxcsi yMeHUH (OpMyJIMpOBaTh HAay4yHbIE THMOTE3bl U
apryMEHTHUPOBAHO UX MPOBEPSTH;

e O0OBSICHEHHE NPHUPOJBI SBICHUW, C KOTOPHIMU YydYalllUeCs CTAJIKUBAIOTCS B
MOBCETHEBHOM JKU3HM;

e (opmupoBaHue y ydamuxcsi MNpecTaBiIeHUN O Oe30macHOM OOpalieHUuH C
XUMHUYECKUMU BEUIECTBAMU, UCIIOJIb3yEMbIMH B OBITY.

gocnumamenvHple:

e (opMHpPOBaHUE Y YYALTUXCS KPUTHUECKOT'O MBIIIJICHHUS;

® CO3/1aHHE TO3UTUBHOTO OMbITA B M3YYEHHMM XHMHUU U €CTECTBEHHO-HAYUHBIX
JTUCLMIIINH,

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

e (opMUpOBaHHWE HETAaTUBHOIO OTHOLICHHSI K YHOTPEOJEHUI0 HAPKOTUKOB U
IICUXOTPOIHBIX BELIECTB, K KypEHUIO;

e (opMUpPOBaHUE U YKPEIUIEHUE Y yUYaIIUXCsl OEPEKHOTO OTHOILIEHUS K MPUPOE
Y 3KOJIOTHH.

Ilnannpyembie pe3yJabTaThl peajuzanuu MPOrpPamMMbI
«/30paHHbIe IJIaBbI HEOPTrAHMYECKO XUMUMN»
K koHIly ocBoeHHs mporpaMMbl OOydYaromUecs OBIAJCIOT CJEAYIOIUMU
pe3yJibTaTaMU:
Juunocmuvie pesynomamoi:
e (dopMHUpOBaHHE YCTOWYMBOTO MHTEpPECa K M3YYCHHIO €CTECTBEHHOHAYYHBIX
JTUCITUTUTMH TaKUX KaK XUMUs, OMOJIOTHS U DKOJIOTHS
® YKPEIUICHHE TMOJIOKUTEIBHOIO OIbITa PEIICHUS IPAKTUYECKUX 3a1a4 U
WU3YUYCHMUS MPEIMETA, a TAKXKE YYacTUs B KOHKYPCHBIX HCHBITAHUAX IO
XUMUU;
® AKTHBHU3ALHS TBOPYECKOTO MBIILJICHUS U MMOAX0/a K PEUICHUIO 3a]a4;
® yJOBJIETBOPEHHUE JIMYHOCTHBIX MOTPEOHOCTEN B TO3HAHUU MUPA;
® pAa3BUTHUE HABBIKOB B3aUMOJCWCTBHUS C 4YIEHAMHU TPYNIbl, TPYNIIOBOU
padoThI;



¢opMupoBaHUE HETATUBHOTO OTHOIICHUS K YHOTPEOJICHHUIO aKOTOJIA,
HapkoTuKOB U [1AB, a Takxe K IpyruM BHaM JAECTPYKTUBHOTO TIOBEICHUS;
OCO3HAaHUE IEHHOCTU TPHUPOJIBI, a TaKKe HEOOXOAMMOCTH OEpeKHOTO
OTHOIIEHUS K HEH M K 9KOJOTHH B IIEJIOM;

(dopMupoBaHUE MO3UTUBHOTO OTHONICHHS K QJIbTEPHATUBHBIM HMCTOYHUKAM
SHEPruM, a TakkKe Ccrnocod0aM BTOPUYHOM NEepepabOTKU OBITOBBIX U
MPOMBIIIUIEHHBIX OTXO/IOB.

Memanpeomemmnuie pe3ynvmamnol:

yMETb MTPOBOANTHh MaTEMATHUECKHUE PACUETHI;

yCBOUTH TpaBwi OGOpMIICHUS JTa0OpaTOPHBIX 3amucel W HaOIACHUN
AKCIIEPUMEHTA;

pa3BuTh yMeHHUS (QOpPMYJIUPOBAaTH 3aKIIOYCHHUS, T[OCTPOCHHBIE Ha
JOTHYECKUX PACCYKICHUSIX;

pa3BUTh KPUTHUECKOE MBIIIICHHUE;

3HaTh (PU3UKO-XMMHUYECKHUE XapaKTEPUCTHKHU BEIIECTB U MaTEPHAJIOB TaKUE
KaK TI0Ka3aTeNb TMPEJIOMIICHUS, BS3KOCTh, IUIOTHOCTb, IUAJIEKTPUYECKAs
POHHUIIAEMOCTh, arPETaTHOE COCTOSIHHE, 1[BET, MPO3PAYHOCTh U T.I.

3HATh MpaBuiia 6e30macHoi paboThl ¢ 0011e1a00pPaTOPHBIM 000PYI0OBAHUEM;
yCBOUTH 0a30BbIe TIpeACTaBICHHS O (apmMakosorud, 3HATH COCTaB
HEKOTOPBIX TMPErapaToB W3 JOMAIIHeW anTeuykh (TakuxX Kak pacTBOP
JIrorosi, mepekuch BoJopoja, xjoprekcenud, «Momomapun», kapOoHAT
KaJIbLIUSI U JIP. );

IOHUMAaTh BAKHOCTb (PU3MKO-XMUMUYECKUX SIBJICHUI B JKUBOM IpUpOJE U B
(YHKIIMOHUPOBAHUU )KUBBIX CUCTEM;

3HaTh CBEJIEHUS O NPUPOJHBIX pecypcax M IOJIE3HBIX HCKOMAEMbIX U
crocobax MX 100bIYM, Kak Ha TeppuTopuu Poccum, Tak U Ha TEpPPUTOPHUU
Boponexckoii oomactu

Ilpeomemmnuie pezyromamol:

B cghepe neopeanuueckou xumuu

3HaThb  XapaKTepHble OCOOCHHOCTH  DJIEMEHTOB  PA3UYHBIX  TPYIII
[Tepunoauueckoit cuctemsl JI.11. MeHnneneena;

3HaTh 0 cBoicTBax VIl rpymmbl s1eMeHTOB, 0 (PU3NYECKUX U XUMHUYECKHUX
CBOMCTBaxX MPOCTHIX BeliecTB: (pTopa, xiopa, OpomMa U MOAa, O TUMUIHBIX
CTETICHSIX OKHWCJICHHS TaJOreHOB, O HauOoJiee BaXXHBIX COCTUHEHUSIX
TaJIOTeHOB, 00 X (U3UKO-XUMUYECKUX CBOMCTBAX M MPUMEHEHUU B OBITY H
XUMHUYECKOU MPOMBINIJICHHOCTH;

3HaTh 00 ocobenHocTsx VI rpymmel 3rmeMeHTOB, O (HU3WYECKUX W
XUMHUYECKUX CBOMCTBAX, a TAKKE AJUTOTPOMHBIX MOIU(MUKAIMSAX MPOCTHIX
BEIIECTB KHUCJIOPOJa M Cepbl, 00 OKCHIaX CEepbl U CEepPOCOEpIKAIMINX
COCIMHEHUN

3HaTh 00 OCHOBHBIX XHMHYECKMX H (PU3NUECKUX CBOMCTBAX CEPHOU
KHUCJIOTBI, €€ TPUMEHEHHE B MPOMBIIIJIEHHOCTH, CIIOCOOBI Ja00OpaTOPHOTO U




MPOMBIIIVIEHHOTO TOJIYYEHMs, a TakXe crnocoObl Oe3omacHOi paboThl €

JTAHHBIM COEJIMHECHUEM;

® UMETh MPEJICTABICHUS O TOJYNPOBOJHHUKAX, HMX BHAAX U CIOcoOax
MIPUMEHEHUS;

® 3HAThb O XapaKTEPHbIX OCOOEHHOCTSIX COEAMHEHUH a30Ta, CTEHeHSIX
OKHCJICHHUS, a TaKKe XapakTepa y4yacTUsi B Te€X WM HHBIX peakuusx (B
KayecTBE OKHUCIMUTENS WM BOCCTAHOBHUTENS). AMMMAK, a30THAsl KHUCIOTA,
OKCHU/IbI 230Ta, TUAPA3UH, AMUHBI

® 3HAThb XHMMHYECKHME CBOWCTBA, IIOJYyYEHHE U AJUIOTPOIHUIO MPOCTOrO
BemectBa (ocdopa, a TakkKe O €ro CoeAMHEHUM Takux Kak (ocduH,
dochopHbie KUCTOTHI U PochaTs

® 3HaTh 00 AUIOTPOMHBIX MOAUGDUKAIUIX YyTIEepoJa U WX MNPUMEHEHUU B
YKU3HU YEJIOBEKA, CBOMCTBA COCMHEHUN YTiIepoIa

® 3HaTh 00 OCOOEHHOCTSX M XMMHUYECKUX CBOMCTBaxX coenuHeHuil |V rpynmsl
AJIEMEHTOB: KPEMHUSI, TePMaHUs, 0JIOBA U CBUHIIA

e 3HaTh 00 OCOOCHHOCTSAX W XMMHUUYECKUX cBoMcTBax coenuHenuit |l rpynms
AJIEMEHTOB: 00pa U aTIOMUHHUS

® yMeTbh MOATBEPKIATh aM(POTEPHOCTh COCIMHCHUN Ha TIpUMEpe THAPOKCHUIA
Y OKCH/JIa aJTFOMUHUS

® 3HaTh O XHUMHH S-DJIEMEHTOB: HX CIHEKTPaJIbHBIX XapaKTEPUCTUKAX H
(U3UKO-XUMUYECKUX CBOMCTBAX COCIMHEHHM, a TaKKE€ O HAXOXKIECHUU UX
MUHEPAJIOB B MPUPOJE (CUIIbBHUH, TATUT, OAPUT. U3BECTHSK U T.1.)

e 3HaTh O HamOoJyiee BaKHBIX O-3JIEMEHTAaX TAaKMX KakK JKele30, XpOM, Mellb,
IUHK, cepeOpo u np. DopMupoBaHHE YMEHHUSA ONpeNesITh Haubosee
BEPOSTHYIO CTENEHb OKHUCJICHHS M 3alHUChIBaTh (POPMYIIBI KOMILIEKCHBIX
COCJIMHEHUM;

HeneBass ayauropus: yyamuecs 9 Kimacca 001e00pa3oBaTeNbHBIX
yupexaenuid (14-16 mer), mposBUBIIKE MOBBIICHHBIN HHTEPEC K YriIyOJeHHOMY
U3YUYEHUIO XMMHH U TUTAaHUPYIOIIME MocTynath B BY3bl XuMHYEeCKOH M XUMUKO-
OMOJIOTNYECKOI HaMpPaBICHHOCTH.

Oco0eHHOCTH MNpOrpaMMbl: JIONOJHUTENbHAs 0O0IIeo0pa3oBaTeIbHAS
oOmiepa3BuBaromias nporpamma «l30panHbie TIaBbl HEOPTAHMYECKOW XUMUN
MOXXET PpEaM30BbIBATHCA C TMPUMEHEHHUEM DJEKTPOHHOTO OO0ydeHus W
JTUCTAHITMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHI Ha 00pa3oBaTENLHOM TMOpTaje
'TAHOY BO «PerunonanbeHnsrii nentp «Opuon» https://edu.orioncentr.ru/.

HanpaBJieHHOCTh IPOrpaMMbl: €CTECTBEHHOHAYYHAs.

B pamkax peanuzauud MOporpaMMbl HCHOJIB3YIOTCS MPEUMYIIECTBEHHO
rpynmnoBsie OPMBI OpraHU3alUK YIeOHOU NEATeTbHOCTH: 3TO paboTa B mapax, B
Ipylnax, CoO3/aHue TPYNNOBbIX JAWCKyccuil. Ha 3aHATHSX UCHONB3YIOTCS
CJeAYIONINE BUIbI yUeOHOU NeATeNbHOCTHU:

® 00 BSICHUTEIIbHO-MILTIOCTPATUBHBIN (oOBsicHEHHE Marepuana
MpenojaBaTeyeM U MOJKPEIJIEHUE €ro JEMOHCTPALIMOHHBIMU SKCIIEPUMEHTAMMU );

®pEINPOAYKTUBHBIA (IIOBTOPEHUE YYAIIUMHUCS DSKCIIEPUMEHTOB, CHOCOOOB
BBITIOJIHEHUS PACUETOB U PEIICHUS 3a/1a4);



https://edu.orioncentr.ru/

®[IPAaKTUYECKUI (TPUMEHEHUE TOJYUECHHbIX 3HAHUN HA IPAKTHUKE);
eiCCIIE0BATENbCKUI (aHAIU3 peanbHbIX O0BEKTOB);
¢ 11p00JIEMHO-TIOMCKOBOM (ITOMCK yYalIUMUCS pEeUIeHUs] yUeOHBIX 3a/1ay4).

IIpy nmoxaroToBke y4eOHOro MaTepuaja IENaror ONMUpaeTcsl Ha TEKyIue
3HAHMSI U YMEHHUS y4YalllUXCs C LENIbI0 YIY4YIIeHUS TOHMMAHMS CIIOKHBIX TEM U
3aKpemieHUsl M3y4eHHOro. Taxke y4YMTHIBAIOTCS MO3HABaTEIbHbIE MOTPEOHOCTH
ydamuxcsi, cdepa HX CMEXKHBIX MHTEpecOB (MeIMLMHA, (apMaKoIorus,
XUMHUYECKasi TEXHOJIOTHS), YTO yBEIMYMBAET MOTUBALMIO PEOST K JajbHEUIIEMY
yIiIyOJIEHHOMY M3YyYEHUIO NIPEIMETA.

MarepuajibHO-TeXHUYECKOE OOecrevyeHne:

Jns  peanuzanuu  mporpaMMmbl  TpeOyeTcs JiabopaTopHOEe, a TaKke
MYJIBTUMEIUHHOE 000pyJ0BaHNE, TAKOE KaK:

Oobwenabopamopnoe odoopyoosanue:

Jlocka, OCTPOBHBI€ CTOJIBI, CTYJIbS, BBITSDKHOU mikad, cerd nms xpaHeHus
PEaKTHUBOB, MOCYHBIC PAKOBUHBI C JOCTYIOM BOJIbI, HAarpeBaTebHBIC IUIUTKH,
MEIaJKi, CYIUIBHBIN TIKad, CyIIMIKA JJIS TOCYIbl, AUCTHILIATOP, IITATHBHI,
My(hTHI U JIATKA JJIs1 IITaTUBOB, UCTOYHUK BBICOKOTO HAIMPSIKEHUS, 3AKUMBI THIIA
CKPOKOJMII», TaOOpaTOPHBIC U AaHAIMTHYCCKUE BECHI, JJabopaTopHas mneHTpudyra,
BaKyyMHBIM HAcOC, XOJIOJUJIBHUK C MOPO3WJIBHOM KaMepoil, aBTOMAaTHYECKUE
MTUTICTKH.

Jlabopamopnas nocyoa:

CrexJiIHHbIE XMMHYECKUE CTAaKaHbl, BOPOHKH, MPOOUPKH, IITATUBBI IS
OpOOUPOK, CKISIHKM JUJIs  XpaHEHWs PEaKTHBOB, (DJIaKOHBI-TIEHUIIUIUTMHKH,
KOHUYECKHE KOJIOBI, KPYTJIOJOHHBIE KOJOBI, CTEKJISHHBIC MaJOYKHU, CTEKIISTHHBIC
HACAJKW, XOJIOAWIbHUKH, TEPMOMETPHI, JIOKKHU-IIMNATENH, MpPEeIMETHbIE CTEeKJa,
BBIMIAPUTENbHBIE YalllKW, TUTJIM, JIEPKATeNId JJIsi MPOOUPOK, TUTeIbHBIEC IIUIIIIBI,
acOeCcTOBbIE CETKU, MEpHBIC MHJIMHIPHI, MUMETKH Mopa, OIOpeTKH, KaneabHUIIbI
lyctepa, 6aHKU TSI )KUJIKHX PEAKTHBOB

Peaxkmueuwi:

IIpocmuie sewecmea: cepa, AIFOMUHHWM, LIUHK, WO/, TAJUINN, UHIAUW, YTOJb,
OJIOBO, YKEJIE30

Oxkcuodvl: OKCUJ MarHus, okcuj amtoMmunus, okcua meau (1), okcun xenesa
(111), oxcnn mapranma (I11), oxkenn ceunma (11)

Tuopokcudvl. TUAPOKCHUI HATPUSI, TUAPOKCHU Kajusl, TUAPOKCUI KaJIbLIMs,
TUAPOKCHU Oapusi, aMMHUaK

Kucnomesi: cepHast Kucinora, a30THasi KUCJIOTA, COJIsSIHAsT KUCJIOTA, YKCyCHas
KHcIoTa, pocdopHas KucioTa, OOpHAS] KUCIOTA;

Conu: XOpUJ HATPUS, UOIU]] KaJIHs, OPOMH]T Kayusi, OpoMaT Kajwsi, XJIOPU/T
menu (1), xmopun kaneuums, xmopun xene3a (l11), xmopun maruus, cynsdar meau
(1), cymedar xenesa (I1), cynpdar nuHKa, Cynbdar aqTOMUHUS, ATFOMOKATHCBBIC
KBacCIIbl, ’K€JI€30aMMOHUNHBIE KBACIIbl, XPOMKAIMEBbIE KBACIIbl, CyIb(paT HATPUS,
cynbdar kamus, cynbdpar kobampra (Il), Hurpar cBunma (ll), HuTpar cepedpa,
HUTpAT KaJlusl, HUTPAT KaJbliusi, HUTpAT aMMoHusi, HuTpat mapradna (Il), aurpar
LIMHKA, KapOoHAT HATpHs, TMAPOKApOOHAT HATpHs, KapOoHAT Kanublwus, ¢ocdar




HaTpus, auruapodocdar HaTpusd, Oypa, KapOuJ KajblUs, POAAHHU] aMMOHWUS,
KpacHasi KpOBSIHas COJIb, JKENTas KpOBsiHas COJb, BaHAJAaT HATpHs, MOIHOIAT
aMMOHMSI, alleTaT HaTpHsl, OKcajlaT HaTpusl, LUATpaT >KeJle3a-aMMOHHUS, KaJluii-
HATPUM BUHHOKUCIIBIM, JIMMOHHAs KHUCIIOTA, CAJIMIMIIOBAs KHUCJIOTA, TIIKOKO3a,
THOCYIb(hAT HATPUSL, CYIbGU HATPUS, XJIOPUT AMMOHHUS

LIpouee: mepexnch BOIOPOAA, STUIIOBBIN CIIUPT, allE€TOH

Mynemumeouiinoe ooopyoosanue:

[lepcoHanbHblil KOMIBIOTEp C JAocTynoM B HMHrepeHer, BeO-kamepa,
MUKpPO(OH, ceTeBble (PUIBTPHI

®opMbl, NOPSAIOK W MEPUOIUYHOCTH ATTECTAUMHI H TEKYLIEro KOHTPOJIA

Texkymuid KOHTPOJIb: TEKYIIMM KOHTPOJIb NPOXOAUT B  paMKax
NPAKTUYECKUX 3aHATUH M TpeArnoJiaraeT BbIIOJHEHHE pPa3IUYHbIX 3a7aHui,
HaAIpPaBJICHHBIX Ha POBEPKY CPOPMUPOBAHHOCTH KOMIETEHIIUN U YPOBHS 3HAHUH.
[legaror oueHMBaeT BBINOJHEHUM pPa3IUYHBIX 33JaHUH M TE€M CaMbIM JeJaeT
BBIBOJIbI 00 YCIIEITHOCTH OCBOEHUS MporpamMMbl. Takoil BUA KOHTPOJISI IPOBOAUTCS
NPAKTUYECKU Ha KaXJJOM 3aHSATHHU, YTO MO3BOJISIET ONEPATUBHO BHECTH M3MEHEHHUS
B COJEP’KaHUM 3aHATUM W TMOATOTOBUTH MHAMBHUAYAJIbHBIC 3aJaHUS JJI1 KaXKIOTO
oOyuaromierocs.

IIpome:kyTouHasi aTTecTANMA: JAHHBIA BUJI KOHTPOJIS IPEAYCMAaTPUBACTCS
OporpaMMoOi Kypca MOcCJ€ KaXJOro paslefia ¢ LEJIbl0 MPOBEPKU YCHEIIHOCTH
OCBOEHUSI NPOWIEHHOro wmarepuana. dPopmMa NpPOBEACHUS MPOMEXKYTOYHOTO
KOHTPOJISL COTJIaCHO NporpaMMme Kypca — 3afaHus B (opMe 3a1ay OJMMIINAJAHOTIO
THUIIA.

ATTECTAllUSI 10 WTOraM OCBOCHHSI NPOrpaMMbI: (pOPMa IIPOBEICHHUS
JAHHOTO BHJ@ KOHTPOJIS IIPEANOjaraeT HalUMCaHUE WTOrOBOM OJMMIIUAIBI.
3agaHus MpeanoyaraloT pa3iuyHble GopMaThl. 3aJaHUs TOCTPOEHBI [0 IPUHLIUITY
YCIIO)KHEHMS: OT CAMOTO IPOCTO JI0 CIOXKHBIX, TBOPYECKHUX, TMCBMEHHBIX 3aJaHUM.
JlaHHBIA  DOAXOX TO3BOJIIET OLICHUTh YPOBEHb OCBOCHMS  IPOTrPaMMBI
00y4aroUIMMUCS U YPOBEHb Pa3BUTOCTU KOMIETEHIIUH.

Kpumepuu oyenxu ypoens meopemuyeckoi n0020mo6Ku: OCMbICIIEHHOCTb U
cB000/1a UCTIOIB30BAHMSI XUMUUYECKUX TEPMUHOB U 3HAHUI Ha MPAKTUKE PELICHUS
3a/]1a4 OBBILIEHHOM CIIOKHOCTH.

Kpumepuu oyenxku ypoeusi npakmuueckou noO20MoO6KuU: KadeCTBO
BBINIOJIHEHUS IPAKTHYECKOIO 3aaHUS;

Kpumepuu oyenxu ypoens paszeumus JTUYHOCHMHbLIX Kadecms: KyJIbTypa
IIOBEJICHUS], TBOPUECKOE OTHOIIEHHE K BBIIOJHEHUIO IPAKTHYECKOTO 3aJaHusl.

Hmoeosas oyenka ypoeHs YCEOEHUS NPOSPAMMbL OCYWECMBAAEMC Ha
OCHOBAHUU CIEOVIOWUX Pe3yIbmamos:

YpoBHH JIekcuKO-TpaMMaTHIEeCKIE KOHTPOJIBHBIC TECThI, pa0OThI
OrcyrcTBHE PabOTHI, 0TKa3 OT padoThl , BeIMojgHeHHE 0-40% oT
Huskuii MIOJIYYEHHBIX 3aJaHUN

Cpeaii Pemenue 40% -70% OT moyTydeHHBIX 3aJaHUMN




Brl

COKHU

Pemenne 6onee 70% OT MOMy4EHHBIX 3aJaHUN

Kpurepuem

3 PeKTUBHOCTH peann3anuu JIOTTOJTHUTETbHOM
oOmieoOpa3zoBaTeabHON 001Iepa3BUBAIOLIEH MPOTPAaMMBbI  SIBJISIETCS TOBBIIIIEHUE
MHTEepeca K XMMHH, a TAKXKE y4acTHEe BO MHOKECTBEHHBIX OJMMIIHNANAX, TYPHUPAX
Y MHBIX BHJIaX MHTEJUICKTYaIbHOM IEeATEIHbHOCTH.

Y4eOHBIN IJIAH

AOTMOJTHUTEJIbHOM 001Iepa3BUBaIOLIell MPOrpaMMbl
«HM30paHHbIe IJIaBbl HCOPTAHUYECKON XUMUN»

Ne | Ha3Banue TeMbl KomnuecTBoO yacoB dopma KOHTPOJIS
/1
Bcero | Teopus | [Ipaktuka

1. | OOmasn 12 6 6 O6cyxnenune.BxogHoit
XapakTepUCTUKa | KOHTPOJIb.
XUMHUYECKUE IIpomMexyTOUHBIN
CBOMCTBA KOHTPOJIb
HEMETAJIJIOB

2. | OOmras 12 6 6 OO6cyxneHue
XapaKTEPUCTUKA U [TpomMexyTOUHBIN
XUMHYECKHE KOHTPOJIb
CBOMCTBA METAJIJIOB

3. | O6mas 12 6 6 O6cyxnenue HToroBbiid
XapaKTEePUCTUKA U KOHTPOJIb
XUMHYECKHE
CBOMCTBA
MEePEXOAHBIX
3JICMECHTOB
Bcero 36 18 18

Kanennapublii yueOHblil rpaduk
JAOTMOJTHUTEJIbHOM 001e00pa3oBaTeIbHON 001Iepa3BUBAIOLIEH TPOTPaMMbI
«/30paHHbIe I1aBbI HEOPTraHUYECKON XUMUMN»

No | Jara Kon- | Conepxxanue 3ansatuii cornacuo JJOOII dopma

1/ BO KOHTPOJISI

I qaCcoB

1. |cenrsiopp |1 OOm1ast XxapakTeprCTHKa U XMMHUYEeCKHe CBOicTBa = BxoxHoii
HEMETAJIJIOB KOHTpOJIb

2. | cenrsiops |1 OO1m1ast XapaKTepUCTUKA U XMMHUYECKHE CBOMCTBA
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HEMCTAJIJIOB

3. | ceHtsOps OO0mias xapakTepucTUKa U XMMUYECKUE CBOMCTBA
HEMETaJIOB

4, | cenrsiOps OO0m1ast XxapakTepucTUKa U XMMUYECKUE CBOWCTBA
HEMETaJJIOB

5. | oxTs0pb OO61mast xapakTepucTUKa U XMMUYECKUE CBOWCTBA
HEMETaJJIOB

6. | OKTSOpH OO61mast XxapakTepucTUKa U XMMUYECKUE CBOWCTBA
HEMETaJJIOB

7. | OKTAOpB OOmas xapaKTepUCTHKa U XMMHUYECKHUE CBOWCTBA
HEMETaJJIOB

8. | okra0ps OOmas xapaKTepUCTHKa U XMMHUYECKHUE CBOWCTBA
HEMETaJIOB

9. | HOs1OpPB OOmas XxapaKTepUCTHKA U XMMHUYECKHUE CBOWCTBA
HEMETaJJIOB

10. | HOs6PB OO0mast xapakTepucTUKa U XMMUYECKHUE CBOWMCTBA
HEMETaJIOB

11. | HOsGPE OO0mast XxapakTepucTUKa U XMMUYECKHUE CBOWMCTBA
HEMETaJIOB

12. | HOs6PB OOmas xapakKTepUCTHKa U XMMHUYECKHEe CBOMCTBa | [Ipomeixy
HEMETaJIOB TOTHBIA

KOHTPOJIb

13. | nexabpsb OO0mast xapakTepucTUKa U XUMUYECKHUE CBOWMCTBA
METaJJIOB

14. | nexabpsb OO0miast XxapakTepucTUKa U XMMUYECKHUE CBOMCTBA
METaJJIOB

15. | nexabpsb OO0mrast xapakTepucTUKa U XMMUYECKUE CBOWMCTBA
METaJJIOB

16. | nekabpeb OO0mrast XxapakTepucTUKa U XUMUYECKHUE CBOWMCTBA
METaJJIOB

17.  anBapp OO0mrast xapakTepucTUKa U XUMUYECKHUE CBOWMCTBA
METaJJIOB

18. | aHBapsb OO0murast XxapaKTepuCTUKa U XMMUYECKHUE CBOMCTBA
METaJIJIOB

19. | amBaps OO0mrast XxapakTepucTUKa U XUMUYECKHUE CBOWMCTBA
METaJIJIOB

20. | despans OO0mrast XxapakTepucTUKa U XUMUYECKHUE CBOWMCTBA
METAJIJIOB

21. | despans OO0mrast XxapakTeprucTUKa M XUMUYECKHUE CBOWMCTBA
METAJIJIOB

22. | bespanb OO0mrast XapakKTepuCTUKAa M XUMUYECKHUE CBOWMCTBA
METAJIJIOB

23. | despans OO0mrast XxapakTepucTUKa M XUMUYECKHUE CBOWMCTBA

MCTAJ1JIOB
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24. | mapt OOmas xapaKTepUCTHKa U XMMHUYECKHUE CBOMCTBA ilﬁ‘if;y
METaJJIOB KOHTPOIIb
25. | MapT OO0miast XxapakTepucTUKa U XMMUYECKUE CBOWCTBA
HEePEXOIHBIX JIEMEHTOB
26. | MapT OO6mast XxapakTepucTUKa U XMMUYECKUE CBOWCTBA
NEePEXOTHBIX JIEMEHTOB
27. | Mapt OO6mast xapakTepucTUKa U XMMUYECKUE CBOWCTBA
NePEXOIHBIX JIEMEHTOB
28. | anpeib OO61mast XxapakTepucTUKa U XMMUYECKUE CBOWCTBA
NIEPEXOHBIX JIEMEHTOB
29. | anpenb OO61mast XxapaKTepucTUKa U XUMUYECKUE CBOWMCTBA
NePEXOTHBIX JIEMEHTOB
30. | ampens OO6miast xapakTepucTUKa U XMMUYECKUE CBOWMCTBA
NePEXOHBIX JIEMEHTOB
31. | ampens OOmast xapaKTepUCTHKa U XMMHUYECKHUE CBOWCTBA
NePEXO0THBIX JIEMEHTOB
32. | mait OO6mast xapakTepucTUKa U XMMUYECKUE CBOWMCTBA
NIEPEXOTHBIX JJIEMEHTOB
33. | mait OO0mast XxapakTepucTUKa U XMMUYECKHUE CBOWMCTBA
NIEPEXOTHBIX JIEMEHTOB
34. | maii OOmast xapakTepucTHKa U XMMHUYECKHUE CBOMCTBA
HEPEXOHBIX 3JIEMEHTOB
35. | maii OOmast xapakTepucTHKa U XMMHUYECKHUE CBOMCTBA
HEPEXOHBIX 3JIEMEHTOB
36. | Mait OO0mrast XapakTepucTUKa U XUMUYECKUE CBOMCTBa | YTOroBbIi
TIEPEXOTHBIX 3JIEMEHTOB KOHTPOJIb
Conep:xanne yueOHbIX pa3/ieioB
1. O01as XapaKkTepUCTHKA H XUHMHUYECKHe CBoiicTBAa HeMeTa/10B (12 1)
1.1 Teopusa (6 u). om, xoropsiii moctpoun .M. MenneneeB. Bxomnas
arrectaius. Kucnorel u  ocHoBanusa. KoopauHalMoHHBIE — COEAMHEHHS.

XUMHYECKHE CBOMCTBA BOAOPOAAa M €ro COCAWHEHUNW. XUMHYECKHUE CBOWMCTBA

rajJjoreHoB. XWMHMYECKHE CBOWCTBA XaJbKOT€HOB. XHMHYECKHE CBOWCTBA
3JIEMEHTOB MOArPYNHIbI a30Ta. XUMUYECKHE CBOKMCTBA a30Ta U €r0 COCIUHEHHI.
XuMuueckue cBoiicTBa gocdopa. XMMUIECKHE CBOMCTBA AIEMEHTOB IMOATPYIIIHI
yriepoaa

3.2 Ilpakmuka (6 u) Pemenue 3amau mo teme «CoOeAMHEHHS BOIOPOJAY.
Coenunenust ranoreHoB. Pemenue 3amay no teMe «CoeIMHEHUS TaJOre€HOBY.
XHUMHYECKHE CBOWCTBA KHCJIOPOJAa M €ro COeAMHEHHH. XUMHUUYECKHE CBOWMCTBA
ceppl U e€ coenuHeHuil. Pemenue 3agau no teme «nemeHTbl VIA rpymnmb».
Pemenne 3agau mo Teme «OneMeHTbl VA Tpymmbl». XHUMHUYECKHE CBOWCTBA

YIJIEPOJIA U €0 COCMHEHN. XUMUYECKNE CBOMCTBA KPEMHHUS U €r0 COCAUHEHU.
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Pemenue 3agau no teme «2nemeHtbl IVA rpynmei»y. OO0o00lIeHHE MO TeMme
«Hemertaiuibny

2. O01masi XxapakTepuCcTUKA U XUMHUYeCKHe CBOHcTBA MeTaJL10B (12 4)
2.1 Teopua (6 u). Xumuyeckue CBOWCTBA 3JEMEHTOB MOATPYIIBI OOpa.

OO6masi xapakTepuUCTUKAa CBOMCTB IIEJIOYHO-3€MEIbHBIX 3JIeMeHTOB. OO0mias
XapaKTEPUCTHUKA CBOMCTB IIEJIOYHBIX SJIEMEHTOB

2.2 Ilpakmuka (6 u) XuMyu4yecKue CBOMCTBA aTIOMUHUS U €T0 COSTUHECHUM.
Pemrenne 3amau mo teme «OnemeHthl IIIA rpynme». Pemenue 3amad mo teme
«OnemenTsl [TA rpynne». Pemenue 3anad no teme «OimeMeHTsI [A rpynmnsby

3. O0miasi XxapakTepuCTHKAa W XMMHYeCKHE CBOICTBA MePeXoIHbIX
3j1eMeHTOB (12 4)

3.1 Teopusa (6 u). XuMHYECKHME CBONCTBA XpOMa U €r0 COCIUHCHUI.
XUMHYECKME CBOMCTBA MapraHia M €ro COEAWHEHUU. XUMHYECKHE CBOMCTBA
KeJle3a U XapaKTepUCTUKA DJIEMEHTOB TPEX TpUad. XUMHUYECKUE CBOMCTBA TPUAIbI
«Cu, Ag, Au»

3.2 IIpakxmuxka (6 ) Xumuueckue cBoiicta Tpuaasl «Zn, Cd, Hg». O6mas
XapaKTepUCTUKA CBOMCTB OJIAarOPOJHBIX Ta30B. PemieHue 3amady mo  TeMe
«3nementsbl VIIIA rpynme. [logsenenue utoros. Urorosas arrecramus Zn, Cd,
Hg. bnaropoansie raszel. 9nementsl VIIIA rpynmnsl. Pemenue 3amad. [logsenenue

UTOTOB.
OueHovHbIe MATEPHAJIBI
IIpumep KOHTPOJIBLHO - U3MEPUTEIHHOT0 MaTepUasa 1Jisl BXOJIHOTO
KOHTPOJIsI
1. Hanuwume ¢hopmynvt coeOuHeHuii’ 1
Cynwdar xenesa (I1I)

Xnopup osona (II)

docdar nuHKa

2. Knaccugpuuyupyitme oxkcuovl no KuciomHo-oCHOBHOMY XapaKkmepy:
P205, A|203, NaZO, SOs3

OCHOBHBI AMdorepHbIi KucnorHeiit

3. IIpooonscume peakuyuro u 3anuwiume eé 8 NOJAHOU UOHHOU U COKPAUIEHHOU
UOHHBIX hopmax:

Fe(OH)s + HCI [

4.Cmech, COCTOSIIYIO U3 XJIOpUJa HATpUsl U Cyib(dara HATpUs, PACTBOPUIIN B BOJE
¥ TpuOaBUIM M30BITOK pacTBOpa XJOpwaa Oapuisi, BeIAETIIOCH mpu 3ToM 1,08 T
ocanka. OnpeaenuTe MacCOBYIO OO KaKIOTO U3 BEUIECTB, €CJIM U3BECTHO, YTO B
HCXOHOM cMecH copaepxkanock 1,755 r cynbdara Hatpus.
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IIpuMep KOHTPOJIBLHO-U3MEPHUTEILHOI0 MATEPHAJIA HJIA IPOMEKYTOUYHOTO
KOHTPOJIA (B popMe KOHTPOJIBLHOM PadoThI)

1. Cwmech cynbdatos xenesa (I1) u menu (II) pactBopuiu B Bojie U npuOaBUIIU C
U30BITKOM Nopoiok Hukesnd. [locie aToro o6pazoBancs ocajok MeIH Maccon
1,27 r. CunTas, 4To peakuus ¢ HUKEJIEM MPOoNIa MOTHOCTHIO, ONIPEAETUTE
MacCOBYIO JIOJIIO Ka)J0T0 U3 BEIIECTB B cMeCU. MI3BECTHO TakKe, 4TO Macca

cynbdara xKejaeza B CMecH cocTaBiseT 6,38 T.
2. PemmTe 1ienouky:
i//,HNO3
N, O

\4*

275

1\ /
AgNO,” 2

Jns peakumii 2,3 1 4 HANUIIUTE YPaBHEHUS B TIOJIHOM U COKPAILIEHHOM
MOHHOM BUJE
3. B03MOXHO 11 pa3iIuyuTh C TOMOIIBIO HHIUKATOPOB PACTBOPHI CIEAYIOIIUX

coeaunenuii:, LINO3z, Na SiOs, CuSO,? [IpuBeaute ypaBHEHHUs peakinii B

NaNO,

MOJICKYJIIPHOM, a TAKKC B ITIOJTHOM U COKpaIIIéHHOM HMOHHOM BHIC.
Hpe,IIJ'IO)KI/ITC cIroco0 pPas3IMInuTh AaHHBIC COCAMHCHNA C IIOMOIIIBIO
YHUBCPCAJIBHOTO MHAHUKATOPA

IIpumepbl KOHTPOJIBLHO-U3MEPUTETHHOT0 UCTILITAHUSA
JJIS1 MTOTOBOT'0 KOHTPOJISI

Nel. TémHo-(puoneToBbie KPUCTAIUIBI BEUIECTBA A MIMPOKO MPUMEHSIOTCS B
IPOMBIIJIEHHOCTH ¥ MEIWIIMHE B KauyecTBE OKHUCIUTENS W aHTucentuka. [lpwu
no0aBJICHUHM K pacTBOpPY BemecTBa A, coaepkamemMy OOJbIIo H30BITOK
THAPOKCUIA Kanusi, TBEPAOTO CylbduTa Kamus oOpasyeTcss U3yMpyAHO-3eIEHOE
BemecTtBo b. Ecnu k moimydeHHOMY pacTBOpPY 100aBUTh U30BITOK CyJb(uTa Kamus,
TO PacTBOp OKpalllMBaeTcss B ToidyOoil IBET W3-3a 0o0pa3oBaHHs BellecTBa B,
coaepxkariero 27,12 % xucnopoaa (mo macce). Coenudenue b HeycTolunBo B
BOJHOM PacTBOPE U CO BPEMEHEM pa3iiaraeTcs Ha BEIIECTBO A M HEPaCTBOPUMOE
BemiecTBO I TéMHOKOpuuHeBoro 1Beta. Onpenenute dhopmyinbl BemiecTB A—I u
HaIUILIATE YPABHEHUSI ONMUCAHHBIX peakiuid. Kak emé MoxHO nmonyuuts A u3 b?
Hamnummure ypaBHEeHHE pEaKInu.

No2. Kycodek cepeOpucToro MArkoro Metasia nmoaBepriv aHanusy. 1,00 r
MeTauia B BuJe (ONBIM OCTaBWIM OKHCISTHCS Ha Bo3myxe. Uepe3 HEKoTopoe
BpEMsI METAJUT IPEBPATWICS B BELIECTBO YEPHOTO LIBETA, KOTOPOE PACTBOPUIN B
paz0aBieHHON a30THOW KucnoTe. [Ipu OCTOPOKHOM BhINApUBAHUU OECLIBETHOTO
pactBopa nonyursin 1,303 r 6e3BogHOrO HUTpaTa. PacTBOp MoJlydeHHOrO HUTpaTa
MeTajljla Mpu J100aBJICHUU pacTBOpa IIENOYM HE NAaET BUIUMBIX PE3YJbTATOB, C
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pacTBOPOM HOAUAA Kalus AA€T KENTHI 0CaloK, C PaCTBOPOM Cyib(puaa HaTPUSI —
YEPHBIN OCAIOK.
1. Kakoii meTa B35y Juis aHanu3a?
2. IloueMy HUTpaT MeTayia HE B3aUMOJICMCTBYET C PacTBOPOM
ménoun?
3. Kakue cTeneHn OKUCIECHUS XapaKTEPHBI 1Sl 3TOro MeTasa?
4. 3anuinTe ypaBHEHUS BCEX YIIOMSHYTBIX PEAKLIHM.

IIpumMepbl KOHTPOJABHO-U3MEPHUTEIBHOI0 UCIIBITAHUA VIS IPOMEKYTOYHOM
arrecrauuu (B popme 3ansaruii «IIpuMeHn cBOM 3HAHUA)
(mepeueHb BO3MOXKHBIX 3aJJaHUM BBIIAETCS yUalllUMCS 3apaHee)

Buier Nel.

PeakTuBBI: pacTBOp rUApOKCcHIa Oapusi, pacTBOp Cyib(aTa HATPUs U
pacTBOp JMMOHHON KHCIIOThI, paCTBOp KapOoHaTa HATpHsl.

Iocyna: Yetbipe npoOUpKU ¢ paCTBOPAMU U LIECTh MYCThIX MPOOUPOK.

[lepen Bamu HaxoasTcs yeTbipe npooupku 6e3 noanucu. B Hux Haxoasrcs
pPacTBOPHI YKa3aHHBIX pEaKTUBOB. BaM TpebyeTcst onpeeanTh, KaKoi peakTUB B
KaKoi MpoOUpKe HAXOIUTCA, HE MpUOeras K UCIOJIb30BAHUIO IPYTUX PEAKTHUBOB.
Kak moxHo npoBepuTts Baire pemenune?

buaer Ne 2.

PeakTuBBI: cCMeCh HO/Ia, Mesa U caxapa. /luctuummpoBadHas Boja,
OXJIaXKIAI0II[ast CMECh.

IMocyna: cnupToBKa, XUMHUECKUN CTaKaH, KPYTJIOJOHHAs KOJI0A, IIaTehb-
JIO’KKa, CTEKJISTHHAS TMajlovKa, BOPOHKA, (PHIIbTpOBalibHAS Oymara

[Tepen Bamu nHaxonurtcs cMech Hojia, Mena u caxapa. [Ipennoxure u
OCYIIIECTBUTE Ha MPAKTUKE CXEMY JJISI BBIICJICHHS KaXKI0T0 BEIIECTBA U3 3TOU
cMecu. Ha uém ocHOBaHBI npeiyiockeHHbIe Bamu criocoObl pa3ieneHus BenecTn?

Buier Ne3.

PeakTuBBI 1 000pya0BaHMe: 51010K0, rpadUTOBAS WIM METAJUTHYECKas
(>xene3Hast, Me/THasl ) TJIACTUHKH, 32>KUMBI THIIA «KPOKOIMID», JIAMITOYKA

Cobepute 13 yKazaHHBIX BBIIIE MPEIMETOB IEKTPUUECKYIO LIETb U 3aKTUTE
nammouky. Kak MOXXHO yCHIUTB €€ SIpKOCTh, He Tpuberas K JOMOTHUTEIbHBIM
UHCTPYMEHTaM?

Bbuier Ne4.

PeakTuBbI 1 000pyA0BaHME: )XUIKOE MBUIO, TUCTUIUIMPOBAHHAS BOJIA,
pacTBOp HUTpaTa cepedpa, pacTBOp THAPOKCcUAA Oapusi, IPOOUPKHU, CTaKaH,
CTEKJIIHHAS TMaJouKa.

[IpousBouTeNb TAaHHOTO )KUAKOTO MbLJIa YTBEPKAAET, UTO OHO
6e3cynbdaTHOE U COMEPKUT HOHBI cepedpa. [logTBepanTe niu OnMpoOBEPTHATE ITO
C IOMOIIIbIO UMEIOIIUXCSI PEaKTUBOB. BO3MOXKEH JIM JIOKHBIN pe3ysibTaT IpH
TaKOM OITpEICIICHUN ]
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BocnurarejibHble KOMIIOHEHThI

CoBpeMeHHOEe 00pa30BaHHE C OJIHOM CTOPOHBI, HAlIEJIEHO HAa BBISBICHHE,
pa3BUTHE U TOIACPKKY OJAPEHHOCTH B JETCKOM BO3pacTe, B CBA3U C ITUM
OOJIBIITYIO TOMYJSPHOCTh MPUOOPETH METOAUKHA PAHHETO Pa3BUTHSI CIIOCOOHOCTE,
C JAPYroil CTOPOHBI, HOBBIE CTaHJAPThl OOpa30BaHUS B YCJIOBHUSIX MOJECPHU3ALIUU
COBPEMEHHOI'0 CPEIHET0 W BBICIIETO O00pa30BaHMs AUKTYIOT OpPHUEHTAIUIO Ha
«CBOOOJTHOE  pa3BUTHE  YEJIOBEKay, HA  TBOPYECKYI0  HHHIIMATHUBY,
CaMOCTOSITEILHOCTh ~ OOYYaroIIUXCsl, KOHKYPEHTOCIIOCOOHOCTb, MOOWIBHOCTD
OyylIux CHeuaInucToB.

B cBs3m c BeIIIenepeuUCICEHHBIM, 0c000€ 3HadYeHue mpuodpeTaer
HEOOXOJUMOCTh TOJAJCPKKH, Pa3BUTUS M YKpPEIUIGHHs TeX cdep ITUIHOCTH
OJIapEHHOr0 peOEHKAa, KOTOphIE€ O0ECIEeUMBAIOT TAPMOHUYHOCTh U IIEJIOCTHOCTH
pa3BUTHSA, CHOCOOCTBYIOT OJaromojiyq4HOM UWHTErpalid B  OOIIECTBO U
JOCTHXKEHUIO )KM3HEHHOT0 ycrexa.

VYcChemHocT B COBPEMEHHOM JKM3HU HAMPSMYIO 3aBUCHUT HE TOJBKO OT
pPa3BUTHS TIO3HABATEIBHOW Cc(hEpbl JTUYHOCTH, HO W OT YPOBHS COIMATU3AIUU:
YMEHHUS BBITOJHO MPETOJHOCUTh PE3YJIbTaThl CBOEH NEATEeIbHOCTU, d(DPEKTHUBHO
COTpYJIHUYATh C JPYTUMHU JIIOJIbMHU, AKTHBHO WCIIOJIL30BaTh PECypchl CBOEH
COITMAILHOM CETH, TTOHUMATh CBOM W YYXKHE AMOIMU. B CBA3M C 3TUM KpaifHe
BOXXHO YJEIUTh 0CO00€ BHHUMAHHE Pa3BUTHIO COIMAIBHBIX W KOMaH]IHBIX
HABBIKOB, Pa3BUTHIO O0IIEH KOMIETEHTHOCTU OJaPEHHBIX JIeTEH.

OpHoii W3 TOYEK Omopbl (PYHKIIMOHMPOBAHUS KIyOHOW JEsITeNbHOCTH
ABJIAETCS KOMIIETEHTHOCTHBIM TOJAXOJ, COIVIACHO KOTOPOMY JJisi YCHEIIHOW
peanu3anuu  COLMAIBHO-TIPO(ECCHOHANBHON JIESTENIbHOCTH YENOBEK JIOJDKEH
o0naaaTh MIMPOKUM KPYrOM B3aMMOCBSI3aHHBIX KauecTB (JIMUHBIX U COIUATBHBIX),
a He TOJBKO BJIAJIETh YACTHBIMU 3HAHUSIMH, YMEHHUSIMHU U HaBBIKAMH, MPEIMETHOM
CTOPOHOU JIESATEIBLHOCTH.

B kauectBe uHCTpyMeHTa M YOPEKTUBHOTO pEIICHUsS] JaHHBIX BHI30BOB B
oOpazoBarenbHOM T1eHTpe «Opuon» pa3zpaboTaHa W peanu3yercs cucTema
KIIyOHOU nestenbHOCTH. B paMkax oOpazoBaTenbHOU porpamMmbl «OnuMiuaaHas
xuMus. 9 kmaccey mpemycMorpeHa padbota kinyba «byny mabopantom». B pamkax
paboThI KiTy0a €ro y4acTHUKH 3HAKOMSTCS C Pa3IUYHBIMU aCleKTaMH mpodeccuu
nabopaHTa, a TakXke OCOOCHHOCTSAMH MpPaBWJIBHOTO W TPAMOTHOTO yXoja 3a
1ab0paTOPHOM MOCYIO0H.

Heanr pabdoTsl KjIyda: TMoKa3aTh M paccka3aThb OOyYaromIuMmcs, Kak
IPaMOTHO YXaXXHBaTh 3a TabopaTopuei.

3anaum:

o OpraHu3alnus COAEPKAaTeIbHOTrO J0oCyra uepe3 IMOrpyKeHue B
WHTETPUPOBAHHYIO  Cpely, OOBCAMHSIONIYI0  OOydJarommecss C  pasHbIX
HaNnpaBJICHUM;

o pa3BUTHE AKTUBHOW YXW3HCHHOM IMO3WLIMH, YMEHUS €€ BbIPAXKaTh, B
TOM YHCJIE MOJJIEP/KKA MPOAKTUBHOTO MMOBEICHUS,

o CO3/laHhE U OOecreyeHrne HEeOOXOJUMBIX YCIOBUU Il TUYHOCTHOTO
pa3BUTHS;
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° CO3JAaHHUE YCIIOBUU ISl OINbITA COLIMAJIbHOM HMHTErpalvyd B paMKax
COBMECTHOM MPOJYKTUBHOU AEATEIBHOCTH;

o dbopMupoBaHUE MPOCKTHOT'O MBIILJIEHUS O0yYarOITUXCS;

o (GopMHpOBaHME HABBIKOB  CaMOCTOSITEJIbHOTO  NPOXUBAHHUS B
OOIICIKUTHUSAX,

o pa3BUTHE HABBIKOB pe(yIeKCUH, TOCTAHOBKHU MHIUBUIyaIbHBIX IIEJICH.

IIpyHUMIIBI OPraHU3aNMU KIYOHOM 1eATeIbHOCTH:

o I'apMonu4Hoe pa3BuTHe JUYHOCTH. B pabote ki1y0oB BomuiomaeTcs

unes o cOalaHCUPOBAHHOCTH JIMYHOCTHOTO, COLMAIBHOTO, (PU3MUECKOTO U
WHTEJUIEKTYaJIbHOTO PAa3BUTHS KaK OCHOBBI IICHUXOJOTHYECKOTO  370POBbs
JTUYHOCTH.

. IMopaepxkka JUYHOCTHBIX M3MEeHeHUN. MeponpusaTus, Jexaiue B
OCHOBE KIyOHOM JIESITEIBHOCTH, CO3JAIOT YCJIOBUS JJIi  MPUOOPETCHUS
yYaCTHUKAMHU HOBOTO OIbITA B BOCIPUATHU Ce0s, OTHOIICHUS K MHUPY H OT
B3aUMOJICHUCTBHUSI C APYTUMHU.

o Co3nanue ycJIOBHIl IS COBMECTHOM AesAITeIbHOCTH. COoBMECTHad
NeATeNIbHOCTh ~ ofOecrneurBaeT  MpeJAMETHOEe  OOIIEHHWE  CBEPCTHUKOB B
HeopManbHOH OOCTaHOBKE, TMPEAOCTABIsACT IUIOMIAAKY JJii  OOIIMPHOIO
COITMAILHOTO OIbITa, YCBOCHUS U TPEHHPOBKH HABBIKOB KOMAaHIHOW pabOTHI,
IPOSIBIICHUSL JIMJIEPCKUX KAadeCTB, KOMMYHUKATHUBHBIX HABBIKOB, OCMBICICHHS
CBOEY MHIMBUAYATBLHOCTH.

o CBo0oaHasi KOMMYHUKanus. Pa3BuTue KOMMYHUKATUBHBIX HABBIKOB
HaMpsSMyI0 COMNPSDKEHO C HAJIMYMEM IUIOMIAJKHM IS W3BJICUCHHUS COIMAIBHOTO
OTbITa, TPEHUPOBKU HABBIKOB U MIPOBEPKU UX «PeabHOCTHIO». KpaliHe BaKHO, 4TO
KOMMYHUKAIIUSI HE SIBJISIETCSA OTPAHUYEHHOW >KECTKMMHU paMKaMU OIpeIeJICHHON
TEMBbl MWW CHEIUaIbHO OPraHU30BAHHOM, a €CTECTBEHHBIM O00pa3OM BBITEKAET W3
TOM JEATeIbHOCTH, KOTOpas CO3/JaeT YCJIOBUSA IS CBOOOJHOTO MEXIY
y4aCTHUKAMHU.

o Coo0pa3HocTh TeXHOJI0THii padoThl M BO3PACTHBIX 0COOCHHOCTEH
o0yuawmuxcsi. Bemymeit moTpeOHOCTbIO B TMOAPOCTKOBOM BO3pACTE SBISCTCS
HedopMaIbHOE OOIIEHUE CO CBEPCTHUKAMM.

o Co3nanue ycJaoBMH UIsi MPOAOJKEHUS O0y4YeHUS U Pa3BUTHSA.
JIaHHBIA TPUHIMI UCXOJIUT W3 MPEACTABICHUN O JAJBHEUIIEM COIPOBOXICHUU
00y4YaIoOmUXCs U MPEIOCTABJICHUH PAaBHBIX COIMAJIBHBIX BO3MOYKHOCTEH Pa3BUTHS
JUUIS BCEX MOTHBHUPOBAHHBIX JIETEH C pa3HBIMU UHAUBUIYAJTbHBIMU U JIMYHOCTHBIMU
0COOEHHOCTSMH.

o CooObITHiiHOCTH MeponpusiTuii. JlesTenpbHOCTH  OOywaromuxcs,
OpraHW30BaHHas B paMKax KIyOHOH JESITCIBbHOCTH TIPEACTaBIsACT COOOM
MPOKUBAHWE KAXKIBIM YYaIIMMCS TOCJIEA0BATEIbHOCTh COOBITHI. COOBITHS —
sBieHUe, (KT OOIMIECTBEHHOH KU3HM OOYydYarIIerocs, MpuoOpeTaromee
JIMYHOCTHBIM CMBICJI, BOCIIPUHUMAIOIIEECS KaK YHUKAJIBHOE U HETIOBTOPUMOE.

o CoumajgbHasi aKTHMBHOCTH. Yepe3 BKIOUYEHHE TOAPOCTKOB B
COIIMAJIbHO-3HAYNMYIO JCATEIPHOCTh MNPH padoTe B KOJUIEKTHUBE, pEaM3aIUIO
TBOPUECKOM AaKTUBHOCTHM B paMKaxX JAPYTUX MEPONPHUATHNA  MPOMCXOIUT
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CTUMYJIAIMSA TaKUX JIMYHOCTHO 3HAYMMBIX KayeCTB KaK WHUIMATUBHOCTH U
AKTUBHAs KU3HCHHAs MMO3ULIHSL.

° MHoroo0pa3ue BUI0B, (pOPM U COAEP:KAHUS JAEATEJIbHOCTH. Bubl
NeATeNIbHOCTH, UCIIOJb3yeMble MpU paboTe B KiIyOe, JOMKHBI O0ecrneunBaTh
MOAJIEP)KKY MOTHBAalMK OOYy4YalOIIMXCA Ha JIOJDKHOM O YpOBHE, a TaKxke
COOTBETCTBOBATH ONTHMAJIbHOMY YPOBHIO MHTEJUIEKTYyaJIbHON M 3MOIMOHAIBHOM
Harpy3ku. Bce 3aHATHS JOJDKHBI  yYWUTHIBaTh BO3PACTHBIE OCOOEHHOCTH
MOAPOCTKOB, NPEANOJaraT KOMIOHEHThI MCUXOJOTHYECKON pa3rpy3KH, a TAKKE
BCTPOEHBI B JIOTUKY TIPOBEIEHUs OOpa30BaTEIbHOM NPOrpaMMbl HCXOAS W3
MHTEPECOB U MOTPEOHOCTEN 00yUarOMMXCS.

TexHoJIOTHM W MeETOAbI OPraHU3ANMU 3AHATHH B paMKax KJIyOHOMH
AeATeJIbHOCTH

JIns JOCTM>KEHUS TOCTaBJICHHOW IEJNHM CIEAYET HCHOJb30BaTh TaKyHO
CHUCTEMY KIyOHBIX 3aHSATHUH, KOTOpas BKIIOYACT NPUMEHEHHUE Pa3IMYHbBIX
[ICUXOJIOr0-TIeIarOTHYECKUX ~ METOJOB M  TEXHOJIOTWH, dYTO oOecrneurBaeT
NOJly4eHHe peOEHKOM ONTUMAIbHOM BO3MOXKHOCTH [UJIsi (OPMHUPOBAHUS U
pa3BuTHs OO0IIel KoMIeTeHTHOocTH. B pamkax paboTel kiyba Mo mporpamme
«OnumnuagHas xumua. 9 kiacc» NpeayCMOTPEHBI CIEAYIOIIME TEXHOJOTMU H
METO/Ibl OpraHu3aluu PabOThI:

o UI'POBbIE€ TEXHOJOIMHU; JCATEIbHOCTb, pEIIAIIIAs KOHKPETHBIE
OPUKJIAJHbIE JIMYHOCTHBIE WJM TPYNINOBBIE 3aJadyd, KOTOpas MOJEIUPYET U
npeodpakaeT peanbHOCTh, OTJIMYAETCS BBICOKOM CTENEHBbIO CIIOHTAHHOCTH H
CBOOOJIBI, HO TMPOTEKAET B paMKax YETKO 3aJlaHHbIX MpaBujl, CTPYKTYphl H
BPEMEHU.

o NPOEKTHPOBAHME, B TOM YHCJIEe COLHUAIbHOE NPOEKTHPOBAHME;
Oaszupyercs Ha uJee, YTO CcOLUaiIbHAas peajbHOCTh HE (YHKIHMOHUPYET IO
€CTECTBCHHBIM 3aKOHAaM, a CO3JaeTcsi, KOHCTPYHUPYETCS JIOAbMU, U HU3MEHEHUE
COLMAJIBHOM PEaJbHOCTH MOXHO paccMaTpuBaTh KakK IIPOLECC U ACATEIIBHOCTh
JIOeH.

o TEXHOJIOTUA THIOTOPCTBA; o0ecreynBaer pa3paboTKy
WHIUBUYaJIbHBIX pa3BUBAIOLINX TPAaeKTOPUH B COOTBETCTBUHU C
VWHJIUBUAYAJIbHBIMU 33/la4aMU JIMYHOCTHOTO U COLMAIBHOTO PAa3BUTHUSA KaXIOI'O
00y4YaromIerocs, a TAKKe pa3BUTHE €TO COMMAIBHBIX U KOMaH/THBIX HaBBIKOB.

o TEXHOJIOTHUM AHAJM3a ONbITA; JaHHBIE TEXHOJOTHMH MOTHUBUPYIOT
oOyJarommxcs K  CaMOCTOSITEIbHOMY,  TBOPYECKOMY,  HHHUIIMATUBHOMY
OCMBICJICHHIO MOJYYEHHOIO B XOAE APYTrOM JESITEIbHOCTH OIbITA, IPUAAHUIO EMY
JIMYHOCTHOTO CMBICJIA M MHTETpallid B CTPYKTYpE CaMOCO3HaHUA. Te€XHOJIOrnu
BKJIIOYAIOT B C€0s1: PYNIOBON aHAIU3 CUTYallUH, MeTahOPUUECKHUE METOIBI.

Pe3yabTaT IeATeIbHOCTH Kiy0a:

o poOpHUECHTAINS MKOJbHUKOB

° coIabHas aanTanysa U CaMOOTIPEICIICHUIO YIaIlIHXCS;

° noBbImenne hard u soft skills komeTeHIMH ITKOJIBHUKOB;

° BBISIBIICHME W JajJbHCHIIEE  CONPOBOXKICHHE  TaJaHTIUBBIX

MMKOJBbHHUKOB, KOOPpAWHAIINA UX NCATCIIbHOCTH.
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19.0nextponnsii  pecypc. Poccmiickoe xummmueckoe obOmectBo umenu 1.
Menneneena — [Pexxum moctynal: http://www.chemsoc.ru/
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Jlutepatypa nJe yyammxcs

1. Ky3pmenko H.E. Hauana xumun. CoBpeMEHHBIM Kypc sl MOCTyHAaroUIUX B
BVY3e1 / H.E. Ky3smenko, B.B. Epemun, B.A. [Tonkos. -M.: BUHOM, 2015.-
863 c.

2. Epemun B.B: Teoperuueckass u mMaTeMaTH4ecKas XUMUS JJI IIKOJIHHUKOB.
[Toaroroeka k xumuyeckum onummnuanaam/ B.B. Epemun.- M:bunowm, 2016.-640
C.

3. Ky3emenko H.E. Onmumnmansl U KOHKYypCHBIE dK3aMEHbI 1m0 XuMuu B MI'Y/
H.E. Ky3bMeHkKo.- .- M:bunowm, 2017.- 667 c.

4. JlucunbiH A. 3., OueHb HecTaHAapTHBIC 33134y 110 Xumun / A. 3. JIucuipH ,
A. A. 3eiipman .- M.: MITHMO, 2015. -190 c. Tperwsikos FO./l. Tlpaktuxym
no Heopranuveckoit xumuu. / B.A. Anemnn, K.M. [lynaeBa, FO.Jl. TpeTpsikos.
— M.: Akagemus, 2004.-384 c.

5. Tperbsixos FO.Jl. Heopranudeckast xumus. B 3 tomax. Tom 2. Kaura 1. Xumus
HenepexoaHbix 3neMenToB/ FO.Jl. TpetbskoB. - M.: Akanemus, 2007. — 368 c.

6. Tperbsxos }0./]. Heoprannueckas xumus. B 3 tomax. Tom 3. Kuura 1. Xumust
nepexoanbix aneMenToB/ FO.JI. TperbskoB.- M.: Akagemus, 2007. — 352 c.

7. DnextpoHHbIN pecypc. llIkonpHBIE oMMMIIUABI IO XUMUU. — [PexxuM goctymna]
> http://mwww.chem.msu.ru/rus/olimp/

8. DnexTpoHHBIN pecypc. BececuOupckasi OTKphITas OIMMINAAA IIKOJIBHUKOB MO
xuMuu. — [Pexum nocrynal] @ https://sesc.nsu.ru/vsesib/

9. DnekTtpoHHBI pecypc. MocKoBckasi OlMMIHNaAa IIKOJBHUKOB MO XUMHUHU. —
[Pexxum noctyna]: http://moschem.olimpiada.ru/

10.Onextponnsii  pecypc.  Onumnuansl  [IpuBomkckoro — denepanbHOTrO
YHupepcuteta . — [Pexxum nocrynal: https://admissions.kpfu.ru/mpo

11.Onextponnsiii pecypc. Cankr-IlerepOyprckas onummnuaza IIKOJIBHUKOB IO
xumuu. — [Pexum noctynal: http://chemspb.3dn.ru/

12.9nexTponHsiil pecypc. Typaup numern M.B. JlomonocoBa — [Pexxum moctynal:
https://turlom.olimpiada.ru/

13.OnextpoHHbli pecypc. Onumnuaga HaHOTEXHOJIOTHU -TIPOPHIB B Oyayliiee —
[Pesxum moctynal: https://enanos.nanometer.ru/

14.3nexTpoHHBIN pecypc. Poccuiickuii coOBeT oJIMMITAA IIKOJIBHUKOB — [Pexxum
nocrymal: http://rsr-olymp.ru/

15.0nexTpoHHbIi pecypc. Martepuansl 1o npeameraMm Bceepoccuiickas onuMmnuana
IIKOJIbHUKOB o XAMUHU— [Pexum JocTynal:
http://vserosolymp.rudn.ru/mm/mpp/

16.2nexkTpoHHBIN pecypc. 3aHUMAaTENbHbBIE OMBITH MO0 XUMHUH — [PexxuM moctynal:
simplescience.ru/video/about:chemistry/

17.2nextponHsii pecypc. KoponeBckoe xumudeckoe o6mecTBo Bennkoopuranun
— [Pesxxum moctymal: https://www.rsc.org/

18.0nextponHbIli pecypc. Poccmiickoe xummueckoe o6OmectBo umenu JI.U.
Menneneena — [Pexxum moctynal: http://www.chemsoc.ru/
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