lNocynapcTBenHOe G10KeTHOE 00111e00pa30BaTENbHOE YUPEXKICHUE CPETHISA
obmreoOpazoBarenpHas mkoaa No252

KpacHocenbckoro paitona Cankr-IlerepOypra

PexoMeH10BaHa K UCII0JIB30BAHUIO «Y TBEPKICHO»
[Tenarornueckum coperom ['6OY COL Ne 252 Hupexrop '6OY COILL No252
[Ipotokom ot 29.08.2025 . Ne 12 ITpuxa3z ot 29.08.2025 r Ne 16 -ox

C. A. Pomanenko

MoanucaHo uudposoi
noanucblo: PomaHeHKo
CgeTnaHa
AnekcaHOpOBHa

Pabouas mporpamma Kypca BHEYPOUHOU JIEATEITBHOCTH
«TpyaHbie BOIPOCHI HEOPraHUYECKON XUMUM»

JJIsA 06yqa}oumxc;1 9-X KjaccoB

2025-2026 y4eOHblii rox

Yuurenp XUMHUU

I'bOY COII Ne252 Cankr-IletepOypra
Muxeesa O.C.

Canxkr-IlerepOypr
2025



TlosicHUTEIBLHASA 3aIMCKA

IIporpamma BHEYPOUHOH HAEATENBHOCTH «TpydHBIE BOIPOCHI HEOPraHUYECKONM XUMHUU»
MpeaHa3HavYeHa I yqamuxcs 9 KiaccoB U paccunTtana Ha 34 yaca (1 4ac BHenmelto).

Kypc BHeypouHOW JESTETbHOCTH SBJISAETCS JIOTMYHBIM M aKTyalbHBIM JONOJHEHHUEM K
OCHOBHOMY Kypcy xumuu. [Iporpamma kypca cTaBUT cBoel 3a1aueii ¢ 0JTHOM CTOPOHBI, yIiIyOJieHHe
U pacUIMpeHHe 3HAHWW ydYalluxcs MO HamOosiee CIOKHBIM BOIPOCaM Kypca XHMHHU OCHOBHOM
HIKOJIBI, C JPYroil CTOPOHBI OKa3aHWE IMOMOIIM B IMOATOTOBKE YyYaIIUXCS K TOCYJapCTBEHHOMN
UTOTOBOM aTTeCTaIllK M0 XUMHUH.

Henap kypca - TMOATOTOBKA Y4YalllUXCS K TOCYJAapCTBEHHOM WTOTOBOM aTTeCTaluH I10
XUMUH.

3agaun:

o JIuxBuAanus MpoOENIOB B 3HAHUAX CTAPIICKIACCHUKOB

. Konkperuzanusi, ynpodeHne W YIIyOJICHHE 3HAHUW TI0 HamOOoJee CIOXKHBIM
BOIIPOCAM IIKOJIEHOTO Kypca XUMUHU

o Pa3BuTHe yMeHUs IJIOTMUYECKH pacCyXaaTh, IUIAHUPOBaTh, UG GEepeHIINpOBaTh,
yCTaHaBIMBATh MPUUYNHHO-CJIEICTBEHHBIE CBSI3U

. Pa3BuTHE HaBBIKOB CaMOCTOSITENILHOM paOOThI

o Pa3BuTHE MPaKTUYECKUX YMEHHUI M HABBIKOB ITPU BBITOJIHCHUN YKCIIEPHUMEHTATBHBIX
3a1aHUI

Peanuszanus naHHOrO Kypca npearosaraeT CO4YeTaHue pasHblxX (popM 1 MeTo10B 00y4eHus,
TaKHUX Kak JIEKI[MU, CEMUHAphl, padoTa B Iapax 1 MajbIX TPYIIIax, CaMOCTOsTENbHAs paboTa,
TECTUPOBAaHUE, MOJIEIMPOBAaHUE, padoTa CO cCXeMaMH U TaOIULaMHU.

B yueOHO-TemMaTHUeCKHii IJTaH Kypca BKJIIOYEHBI 2 TPAKTUYECKHE PAOOTHI:

1) ['eHeTnyeckas CBS3b MEXAY KJIacCaMU HEOPraHUUYECKUX BEILECTB

2) KauecTBeHHbBIE peaklIMM B HEOPTaHUYECKON XUMHUH

BelnoniHEHNE peanbHOr0 XMMUYECKOTO DKCIIEPUMEHTA IO3BOJIUT YYaIIUMCS 3aKPEIUTh U
CHUCTEMAaTU3UPOBATH IMOJYyYEHHBIE 3HAHHUS.

I/ICHOHI)3yeMLIe TEXHOJIOTUM.

J HccnenoBaTenbekas 1 TETbHOCTD

o [TpobnemHoe oOyueHue

. NudopmaninoHHO-KOMMYHUKATUBHAS TEXHOJIOTHS
o TexHomorns Pa3BUTHA KPUTHYCCKOT'O MBIIIJICHUA

ILnanupyembie pe3yJbTaThl:

. VY yyammxcsi chopMUPOBAH HABBIK BHIMOJIHEHHS TECTOBBIX 3aJaHUN

. Co3zntanbl PEANOCHUIKY 111 YyBCTBA YBEPEHHOCTH B ce0€ U CBOUX 3HAHUSX
. CBenieHbl K MUHUMYMY YYBCTBA TPEBOKHOCTH U CTpaxa Mepes] 3K3aMeHOM

. Pa3BUTHI SKCIIEpUMEHTAIBHBIE YMEHUS YUAIIUXCS

Conep:xanue nporpaMmbI

Kaaccndukanns 1 HOMEHKJIATYPa HEOPraHMYeCKNX BellecTB

Knaccudukanus HeopraHMYeCKMX BEIIECTB IO COCTaBy M 1o cBoicTtBaM. [Ipocteie
BELIECTBA: METAJUIBI U HEMeTauibl. Ayorponus. Cll0)KHbIE HEOPTaHUYECKUE BellecTBa. buHapHbie
coeMHEHUs. BonopoaHble COEUHEHNs 3JIEMEHTOB IJIaBHbIX noAarpynm. [loHsTre ruapoKcuaos.
OcHOBHBIE, KUCIIOTHBIE U aM()OTEpHBIE TUAPOKCH/IBI.

CBoiicTBa M NOJTy4eHHe OCHOBHBIX KJIACCOB HEOPIaHMYECKHUX BEIeCTB

CBolicTBa OCHOBHBIX, KUCIIOTHBIX U aM()OTEPHBIX OKCUAOB U THJIPOKCHUJIOB.

Comu: knmaccuukanus, crocoObl MOMYYEHHUsI CPEIHUX COJIeH, CBOWCTBA CPEAHMUX COJICH.
I'eHeTnyeckas CBSA3b MEXAY KJIaCCAMH HEOPraHWUYECKUX BEILIECTB.
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DJIEKTPOJIMTHYECKAS] JUCCOHALHS

ONEKTPOIUTBI M HEMIEKTPOJIUTBHL. MeEXaHU3M DIEKTPOJIUTHYECKOM IUCCOLMALUU  C
pa3iauuHbIM BUJOM CBs3H. CTeneHb aneKTposnTudeckod aucconuanuu. CuibHblE U ciadble
9NEeKTPONUTEL. OCHOBHBIE IIOJIOKEHHS TEOPUM DJIEKTPOJIUTUYECKONW Jucconnanuu. MonHble
ypaBHeHHUs peakuuii. CBOMCTBA KUCIIOT, COJIEH U OCHOBaHUM ¢ Touku 3peHus TO/.

OKHCINTEIbHO-BOCCTAHOBUTEILHBIE pe€aknuu B Heopra}mqeckoﬁ XUMHUH

Onpez[eneHI/Ie CTCIICHU OKHCJICHHA OJJICMCHTOB B HCOPraHHMYCCKHUX W OPraHu4Y€CKUX
B€IICCTBAaXx.

Tunuyneie OKHCIHNTCIN " BOCCTaAaHOBHUTCIIN. Knaccmbmcauml OKHCIHUTCIBbHO-
BOCCTaHOBHUTCIIbHBIX peaxunﬁ. Bansane Cp€abl, KOHOCHTpallU KW TEMIICPpATYypbl Ha IIPOTCKAHHC
OKHCIINTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaxuﬂﬁ.

IIpakTuyeckas padora Nel «I'eHeTHYecKasi CBS3b MEKAY KJIACCAMH HEOPTraHUYeCKUX
BelleCTB)
3ajanue yJaummcs:
Iloocomosbme  nabopamopHoe  06opyodosanue  HeoOXoOoumoe Ol NpPOGeOeHUs
9KCnepumMeHma.
IIposedume peaxkyuu 6 coomeemcmeauu ¢ COCMageHHOl CXeMOol NpespaujeHul.
Onuwume uzmMeHenust, NPOUCX00AUUE C Beuecmeamu 8 X00e NPOBEOEeHHbIX PeaKyull.
Coenatime 6b1600 0 XUMUYECKUX CBOUCMBAX 6BeujeCms (KUCIOMHO-0CHOBHDIX,
OKUCTUMENILHO-80CCIMAHOBUMENbHBIX), YUACMBYIOUWUX 8 PeaKYUL U KIACCUDUKAYUOHHBIX NPUSHAKAX
peaxyuti.

Llemoyky npeBpaIieHuit:

1) Lunx — x10pud YuHKa — 2UOPOKCUO YUHKA — CYIbhHAmM YUHKA

2) Amomunuti  —  xa0puo AUOMUHUs ~ —  2UOPOKCUO amoOMuHUs ~ —
MempazuopoKCcoOaoMUHAM HaAMpUs.

3) Oxcuo meou (11) — cynvgpam meou (1) — xnopuo meou (1) — numpam meou (11)

4) Xnopuo macnus — 2udpoKcud mMacHus — Cyivbpam mMacHus — Xa0puo MacHusl

IpakTuyeckas padora Ne2 «KauecTBeHHbIe peaAKIMH B HEOPraHUYECKOH XHMHH»

Ilens paGoOTHI: TOBTOPUTH KAueCTBEHHBIE PEAKI[MH HA BaKHENIIME KATUOHLI M AHUOHBI,
taxne xak NH4*, Ba®*, Ag®, H*, Fe**, Cu?*, OH, COs*, SOs*

ECTecTBEHHO, NPH NPOBEIEHUH TAKOIO MPAKTUKYMa YYUTENb JOJKEH yYUTHIBATDH

Hanuuue OOOPYNOBaHMS W DPEAKTHBOB, WHIMBUIYaIbHbIE OCOOCHHOCTH YYAaNIUXCS M TEMII
BBITIOJHEHUS SKCIIEPUMEHTA. B CBS3M ¢ 3TUM KaKUe-TO OIBITHI MOTYT HE MPOBOIMTHCS, & KAKHE-TO
ONBITBI MOTYT OBITh IIOKA3aHbI JIEMOHCTPALMOHHO, KAKHE-TO OIBITHI yYHMTEIbh MOXKET J00aBUTH,
YYUTHIBas PABUIIA OXPAHBI TPY/A.

YueOHo-MeTOoANYECKOE o0ecieyeHue:

1. Ho6potun [[.}O., MomyanoBa I'.H. {I cmam OI'3! Tumnoseie 3aganus. TexHomorus
pemeHus: yued. nocodue Juist oduieodpazoBarenbHbIX oprannzany — M.: IIpocsenienne,2018

2. Epemun B.B., Ky3pmenko H.E., Jlpo3nos A.A., JIyaun B.B. Xumus. 9 knacc: yue6.
Ui 0011eo0pa3oBaTeNbHbIX yupexaeHuii - M.: [Ipoda, 2013

3. JIéskun A.H., Jom6posckas C.E. OI'D Xumus. CipaBOYHUK ¢ KOMMEHTapUsIMU
BEAYIINX KCIIEPTOB: Y. HocoOue it o0ieodpa3os. opranuzanuii — M.: CII6.:IIpocBemmenue ,
2019

4. Co6opnuk tectoB «Xumus. [MA. JluarHocTka TOTOBHOCTHY

MarepnanbHO-TeXHH4YeCKOe o0ecnevyeHne
1. TCO (KommbroTep, MpoeKTop, MHTEpAaKTUBHOE 000pyaoBaHue «Mimioy)
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2. [{udposas nabopaTopust «Apxumen»

3. [TpubGop a1 TEMOHCTPAITH JIEKTPOITPOBOIUMOCTH

4. XVUMUYECKUE PEAKTUBBI JJsi TPOBEACHHSI JIEMOHCTPAIMOHHBIX, JIA0OPATOPHBIX
OTIBITOB, MPAKTUYECKUX PadOT

5. Mogenu KpUCTAIITUYECKUX PEIIETOK

6. Mognenu atomoB «Cornelsony

7. Komtekuus munepanon

8. Menuapecypcsl
v Enunas komnekims 1upoBbIX 00pa3oBaTenbHBIX —pecypcoB  http://school-
collection.edu.ru

v ®ecTuBanp nenarornueckux uaei «OTKpeITBIA ypok» http://festival.1september.ru/
v ®UIIHN https://fipi.ru/oge
v AJIXMUMUK. DOnekTpoHHBI KypHal JUIsl IIpernojaBaTesied, IIKOJbHUKOB M

CTYJIEHTOB, M3Y4YaIOIIMX XMMHUIO. BKiroyaeT B cebs CIpaBOYHUKHU, OHOrpauu BEIUKUX XHMHKOB,
paznensl "Becenas xumus", "Xumus Ha Kax bl qens”. hitp://www.alhimik.ru/

v Menuanopran. Ilopranm o0pa3oBaTeabHBIX W METOJUYECKHX MeEAMaMaTepHaIoOB.
https://videoportal.rcokoit.ru/
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TemMaTnuyeckoe MIIAHNPOBaAHUE

34 gaca (1 4ac B Hezelo)

Ne /o Tema ypoka J. — nemoncTpauus (Wiu
AEMOHCTPAIIMOHHBIN
IKCIEPUMEHT);
JIO — 1aGopaTopHBIii ONBIT
IIp. — mpakTH4YecKas padoTa
1 KommnekroBanue rpynnsl. Lens u 3agaun kpyxka . [IpaBuna
TEeXHUKHU 0€30MacHOCTH B 1aOOpaTOpHU
2 Knaccudukanus HEOPraHMYeCKUX BEIIECTB MO cocTaBy | [l KOMIEKIHUs MPOCTHIX BEIECTB
1 110 cBoiicTBaM. [IpocTeie BeniecTBa: MeTauibl U METaJlIOB ¥ HeMeTaioB. M3yuenue
HeMeTaJlIbl. AJIJIOTPONUS (pr3HYECKHX CBOMCTB
3 CrnoxHble HEOpPraHMYECKHE BELECTBA J1: KOJIJIEKIIHsI CIIOYKHBIX BELIECTB.
CpaBHeHre (PU3HMUECKUX CBOMCTB.
CpaBHEHHE XUMUYECKOTO COCTaBa
4 bunapuslie coennnenus. BonopoaHeie coequHeHus J1: xomnexiyst GMHAPHBIX
COEeIMHEHN
5 Knaccudukanus u HOMEHKIATypa HEOPTaHUYECKUX
BentecTB. O0o0mIeHne
6 CBolicTBa OCHOBHBIX, KUCIIOTHBIX M aM(DOTEPHBIX JO: komnekuus OKCHUI0B.
OKCHJIOB JIO:B3aumopeiicTBue okcuaa
KanbIys U okcuza yriaepozaa (1V)
C BOJIOH
7 [TonsiTue ruapokcu1oB. CBOKCTBA TMAPOKCUAOB: JO: Konnexkuus ruipOKCHIOB.
OCHOBaHUM JIO: Onpenenenue cpeabl
pacTtBOpoB, 3HaueHus pH
PacTBOPOB IIETIOYEH € TOMOIIBIO
YHUBEPCAJIbHOW UHIUKATOPHON
Oymaru. XMMHUYECKHE CBOMCTBA
8 CBolicTBa THIPOKCHIOB: KUCIIOT JO: xonnekuus OKCUIO0B.
JIO:B3zanMopeicTBre okcuaa
KanbIs U okcuna yriaeposaa (1V)
C BOJIOM
9 CBoiicTBa aM(pOTEPHBIX THAPOKCH]IOB JIO: ITomyuenue ampoTepHOTO
TUAPOKCH/IA, B3aUMOJICUCTBHE C
KHCJIOTOM U LIEJIOYBI0
10 Comu. Knaccudukanus cosieit mo coctaBy J1O: Komnekmus comneit
11 CgoiictBa cpennux coineid. [Tomyduenue cpennux coneit | JIO: B3aumopeiictBue cynbdara
MEJIU C KEJIE30M, THAPOKCUIOM
HaTpHUsL, XJIOpUIOM Gapus.
BsaumoneiictBue kapOoHnara
HAaTpus C PACTBOPOM COJISTHOH
KHCIIOThI
12 ['unponus comneit JIO: uccnenoBanue Cpesl
pacTBOPOB COJIEU
13 ['eHeTnyeckas cBsI3b MEXKIY KjacCaMHU HEOPTaHUYECKUX
BEILECTB
14-15 | Ilpaktuueckas paborta Nel «I'enernueckas cBsizb Mexay | [Ip
KJIACCAMH HEOPraHWYECKUX BEIIECTBY
16 ONEKTPOIUTHI M HEATEKTPOIUTHI. Jlucconnanus J1O: DnekTponpoBOAUMOCTb
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TBEP/BIX BEIIECTB M PACTBOPOB

17 CunbHble U cradble 31eKTpoauThl. OCHOBHBIC
MTOJIOKEHUS TEOPUH JIEKTPOJIUTHYECKON TUCCONMAIIN
18-19 | MouHble ypaBHEHHsI peakLuii
20 KauecTBeHHBIE peaklMy HA HOHBI JIO: KauecTBeHHbIE peakiuy Ha
OCHOBHBIE AHUOHBI
21-22 | Tlpaktrueckas padora Ne2 «KauectBeHHble peakuuu B | [p.p.
HEOPraHUYECKOU XUMUN ;
23 CBoiiCTBa KUCIIOT ¢ TOYKH 3peHust TD]] J10: O6pas3iibl KUCIIOT.
JIO: Xumuueckue cBoicTBa
KHUCJIOT
24 CaoiicTBa 0OCHOBaHM ¢ TOUKH 3peHus TI/] JIO: Xumuueckue cBoicTBa
1IEJI0YE 1 HEPACTBOPUMBIX
OCHOBAaHUI
25 CaoiicTBa conelt ¢ Touku 3peHust TO/] JIO: Xumuueckue cBoiicTBa
CoJIeH
26 OrnpeneneHne CTENEeHH OKUCIICHHS JIEMEHTOB B
HEOPraHMYECKUX BEIIECTBAX
27 TunruyHbple OKUCIUTEIN U BOCCTAHOBUTENIH
28 Krnaccudukanus OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX
peaxkuun
29-30 | Pa36op OBP c momoripo 31eKTpoHHOTO Oananca
31 Buimstnue cpenibl Ha NPOTEKAHUE OKUCIUTEIIBHO- JIO: Peakuuu pacTBOpoB
BOCCTAHOBUTEJIbHBIX PEaKLIUN NepMaHIraHaTa HaTpus ¢
CyJIb(PUTOM HATPHUS B KUCIIOH,
HEUTPaJIbHOU U LIEIOYHOM Cpele.
Peaknun pacTBOpoB quxpomara
HaTpHUsl C HUTPUTOM HATpHs B
KHUCJION, HEUTPAJIBHOU U
LIEJIOYHOU cpeJie
32 BimsiHue KoHUEHTpau Ha MPOTEKaHUE JO: B3aumoneiicTBue cepHOi
OKUCITUTENbHO-BOCCTAHOBUTENbHBIX PEAKIINI KHMCJIOTBI C IUHKOM U MEJIbIO.
B3anMoelicTBue KOHII.a30THOU
KHCJIOTBI C MEJIbIO
33 BimstHue temmeparypsl Ha IPOTEKaHUE OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEaKINH
34 IToxBomM UTOTH

Hcnosab3yemoe 000py10BaHue U NPOrpaMMHoOe ofecnieueHne, NpuodpeTeHHOe B paMKax
noaydenus I'panra no npoexrty «IT-pusuxu»

Komnbrorepnoe u nepudgepuiinoe 060pyroBanue
1.MHTepakTBHAs NaHenb, paboyasi CTaHLUA Ul yJaluxcs, paboyast CTaHIMS ISl YUUTEIS.
2.Da31I-HAKOUTED

3. MOV mia 3D neyatu
4. NnTepaktuBHble 3D-Moaenu nporpaMmMHoOro komiuiekca MozaBook
YueOHoe u yueOHoe 1a0opaTopHOE 000pPyI0BaAHHE
1.Iudposas nadopaTopust

2. USB-nHakonutensb

3. CeHcopsl

4. KoMIekThl J1abopatopHOro o0opyaoBaHus obmero HazHaueHus (Nel-Ne7)
5.Cpurmomanomerp




6. KommuiekT f1st u3ydeHusi BO30OHOBIISIEMBIX HCTOYHUKOB YHEPTHU

7.Habop mabopaTopHbIii IO MEXaHHUKE

8. Habop mpyKuH pa3audHOM KECTKOCTH

9.AMIIepMeTp-BOJIBTMETP

10.YHuBepcanbHblii MArHUTOMETP

11.13MepuTens 351eKTPOMArHUTHOTO U3JTy4EHUs

12.Jo3umeTp- paiuoMeTp

13.1lTaHTeHIUPKYIIb TUPPOBOH

14. TTpuGop a1 U3MEPEHHS JJTMHBI CBETOBOM BOJIHBI

15. MynasTUMeETp

16.13meputens EMKOCTH KOHIEHCATOPOB

17. YHuBepcanbHblii JIaroMeTp

18.T'urpomertp tmdpoBoit

19.JIrokcmeTp g poBo

20.AnemoMeTp

21.TepmMoMeTp JIEKTPOHHBIMN

Crnenmnanu3npoBaHHas Medesib U CHCTEMbI XPaHEHHUS:

1.Cron nabopaTopHbIit HU3KHI T 1

2. CTyn y4eHUYECKHI

3. kad mas TOKyMEHTOB

4. Cton nabopaTopHbIii HU3KUNA TUI 2

5.Cton 1eMOHCTPAIMOIHHBIN (PU3NYECKUI C MPUOOPHBIM KOMILIEKCOM

6. Crou i yuurens

7.Cton nabopaTopHbIil ¢ TyMOOit

DJIeKTpPOHHbIe 00pa3oBaTe/ibHbIEe pecypchbl, 00pa3oBaTeIbHbIH KOHTEHT

1. TpenaxkepHas cuctema Ha 0aze CUMYJISIIUOHHBIX MOJETIEH JIJIsl SOMIIUPUIECKOro 00yUeHus B
UMMEPECHBHOI 00pa30BaTeNbHOI 1aThopMe ¢ KOHCTPYKTOPOM CUMYJISIITHOHHOTO
IpOTrpaMMHUPYEMOT0 IIaThopMe ¢ KOHCTPYKTOPOM CUMYIISILIMOHHOTO Mporpammupyemoro 3D-
IIPOCTPAHCTBA

2. PecypcHblif Habop U3yueHHe OCHOB JIEKTPOHHUKH, JJOTUKH U 00paOOTKH CUTHAJIOB KOHCTPYKTOpa
POrpaMMHUPYEMBIX MOJIENEH HHKEHEPHBIX CUCTEM

3.KoHCTpyKTOp IpOrpaMMUpPYEMBIX MOJIENEH HHKEHEPHBIX CUCTEM

4.YuebHble MaTepualibl U3 BCTpoeHHOW 0nbanoreku 3Dciien (Moneneit) o00pa3oBaTebHOTO U
II03HABATEJILHOTO COAEPKAHUS
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