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IlosicHuTeILHAS 3aMUCKA

IIporpaMMa BHEYpOYHOUM AEATENBHOCTH «TpyaHBIE BOIPOCHT HEOPraHUYECKOW XUMHID)
npeaHa3HaueHa Juis ydammxcs 9 kiaccoB U paccunTana Ha 34 vaca (1 wac BHezeno).

Kypc BHeypouHOH JESATENbHOCTH SBJISETCS JIOTUYHBIM U aKTyalbHBIM JIOIOJHEHHEM K
OCHOBHOMY Kypcy xumuu. Ilporpamma kypca cTaBUT CBO€Hl 3ajayeil ¢ OJHOH CTOPOHBI,
yrIyOJieHHE W pacIIMpeHHe 3HAHWHM yJalIuxcsl 1Mo HauboJiee CIOKHBIM BOIIPOCaM Kypca XHMHUHU
OCHOBHOHM  IIKOJbBI, C JPYrod CTOPOHBI OKa3aHHUE IOMOIIM B IMOATOTOBKE YydYalllUXCS K
rOCyJIapCTBEHHOW UTOTOBOM aTTECTALUU 110 XUMUHU.

Heap Kypca - TOATOTOBKA y4YalIMXCS K TOCYJIApPCTBEHHOW HTOTOBOM aTTECTAallMM IO
XUMHH.

3agauu:

e JlukBunanus npoOenoB B 3HAHUSAX CTAPIIEKIACCHUKOB

o Konkperuzanuus, ynpouyeHue U yriiyojeHHe 3HaHUM 1O HamboJjee CIIOXKHBIM BOIIPOCaM
LIKOJIBHOTO Kypca XUMUU

e Pa3BuTHe yMeHus JIOTHYECKHM pacCyXAaTb, IUIAHUPOBATh, JAU(PPepeHIupoBaTh,
YCTaHaBJIMBATh MPUYUHHO-CJIEICTBEHHBIE CBSI3U

e Pa3BuTHE HABBIKOB CAMOCTOSTEIBHON pabOThI

e Pa3BuTHe NpPaKTUYECKUX YMEHUHW U HaBBIKOB IPH BBINOJHEHUH SKCIIEPUMEHTAIBHBIX
3aJaHui

Peanu3zanust JTaHHOTO Kypca NpeAnoJiaraeT COueTaHue pa3HbiX (poOpM U MeTOI0B 00yUYeHHu s,
TaKMX Kak JEeKIMH, CEMHHApBI, padoTa B Mapax 1 MajbIX TPyIIax, CaMOCTOsATEIbHas paboTa,
TECTUPOBaHUE, MOJCIUPOBaHUE, pabOTa CO CXeMaMU U TaOJIHIIAMHU.

B y4yeOHO-TeMaTHueckuii TUTaH Kypca BKIIOUCHBI 2 TIPAKTUYECKHE PaOOTHI:

1) Tenernueckas CBSI3b MKy KIIACCAMU HEOPT'aHMUYECKUX BEIIECTB

2) KauecTBeHHbBIC PEaKIIUU B HCOPIraHUIECKOU XUMHUHU
BrinosineHue peanbHOro XMMHUYECKOTO KCIIEPUMEHTa TMO3BOJIMT y4YalllUMCS 3aKPENUTh U
CUCTEMAaTHU3UPOBATh MOJYUCHHbIC 3HAHUS.

Hcnonp3yemble TEXHOJTOTHH:

e lccrnenoBarenbekasi IESITEIBHOCTD
[IpoGnemuoe oOyueHue
HNHdopManioHHO-KOMMYHUKATHBHAS TEXHOJIOTHS
TexHosOTHS Pa3BUTUS KPUTHIECKOTO MBIIIIICHUS

IInanupyemsle pe3yabTaThl:
e V yuamuxcsi copMHUpPOBaH HABBIK BBIIIOJHEHHUS TECTOBBIX 3a/laHUM
e Co3zgaHbl MPENOCHUIKY I YYBCTBA YBEPEHHOCTH B ce0€ U CBOMX 3HAHUSAX
e (BeneHb K MUHUMYMY UyBCTBa TPEBOXKHOCTHU U CTpaxa Iepe]] 3K3aMEHOM
e Pa3BUTHI SKCHIEPUMEHTAJIbHBIC YMEHUS yJaluxcs
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Coneprxanue nporpaMmmsbl

Kiaccupukanus 1 HOMEHK/IATYPa HEOPraHMYeCKUX BellecTB

Knaccugukamuss HeopraHMYeCKMX BEHIECTB 10 COCTaBy M MO cBoicTtBaMm. IlpocTsie
BEIIECTBA: METAJJIbl U HeMeTauIbl. AjutoTponus. CiioKHbIE HEOpraHUYECKue BeulecTBa. bunapHbie
coeMHEeHUsA. BoIopoaHbIE COEIMHEHNs 3JIEMEHTOB IJIaBHBIX NoArpynn. IloHsATHE TMApOKCUAOB.
OcHOBHBIE, KUCIIOTHBIE U aM(OTEPHBIE TUIAPOKCH/IBL.

CBoiicTBa ¥ MOJIy4eHHE OCHOBHBIX KJIACCOB HEOPraHMYECKUX BellleCTB

CBoiiCTBa OCHOBHBIX, KHCJIIOTHBIX 1 aM()OTEPHBIX OKCHJIOB U TUAPOKCHJIOB.
Comu: xnaccuduKkaius, CrmocoObl TOJYUYCHHS CpPEAHUX COJIEH, CBOWCTBA CPEIHUX COJICH.
T'enetnyeckas cBs3L MCKAY Ki1aCCaMH HCOPTaHNMYCCKHX BCIICCTB.

DJIeKTPOJIMTHYECKAS TUCCONUALNS

DNEKTPOMUTHl W HEINEKTPOJUTHL. MeXaHu3M SJIEKTPOJUTHYECKOM JTUCCOIMAIlUU  C
pasIuuHbIM BHUAOM CBsi3u. CTeneHb DJIEKTPOIUTHYECKOW mauccorumanuu. CuiabHBIE W Clla0ble
ANEKTPONAUThI. OCHOBHBIE TMIOJIOKEHUS TEOPUU DIIEKTPOJIUTHYECKON auccoruanu. HoHHbIE
ypaBHeHUs peakuuid. CBOKWCTBA KUCIIOT, COJIEH U OCHOBaHUM ¢ TOUKHU 3peHus TIO/I.

OKMCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIMH B HEOPTaHUYECKO XUMHU

Ompenenenne CTEMEHHM OKHUCICHUS DJJIEMEHTOB B HEOPTaHWMYECKHMX ¢ OPraHUYECKUX
BEIIECTBAX.

Tunuunele  okuciauTeNnu M BoccTaHoBuTenw.  Kilaccupukanus — OKUCIMTETBHO-
BOCCTaHOBUTEJIbHBIX peakuuid. BrnusHue cpenpl, KOHLIEHTpAlMU U TEMIIEpaTyphl Ha MpPOTEKaHUE
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

IIpakTuyeckas padora Nel «l'eHeTmuyeckasi CBfI3b MEKAY KJIACCAMM HEOPraHMYeCKHUX
BelleCTB)
3aaHue yJamuMmces:
Iloocomosbme nabopamoproe 060pyoosarue Heobxooumoe 0Jisk NPOBEOeHUsL IKCNEPUMEHMA.
Ilposeoume peaxyuu 6 coomeemcmeuu ¢ COCMaBIeHHOU CXeMOll npespauyeHUll.
Onuwume uzmeHeHus, NPoUCXoosaujue ¢ eeuwecmeam 8 Xooe NPOo8eOeHHbIX PeaKyull.
Coenaiime  6b1600 ©  XUMUYECKUX  CBOlUCMBAX  ewecms  (KUCIOMHO-OCHOBHUIX,
OKUCTUMENbHO-80CCIMAHOBUMENbHBIX), YUACMBYIOWUX 6 peakyuu U KilacCUPUKAYUOHHBIX
NPUHAKAX PeaKyull.

[lemouku npeBpalieHum:

1) Lunk — xn0pud yunka — 2u0poOKCUO YuUHKa — Cyibpam yuHka

2) Amomunuii — XA0pUO ANOMUHUS — 2UOPOKCUO QIIOMUHUSL — MempauopoKCOAOMUHAM
Hampus

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

4) Xnopuo macHusi — 2uOPOKCUO MA2HUSL — CYbhaAm MASHUSL — XAOPUO MASHUS

IIpakTnuyeckas padora Ne2 «KayecTBeHHbIE peaKIIUM B HEOPTaHUYECKOH XUMHUID)
Lenb paGoThI: MOBTOPUTH KAaYECTBEHHBIE PEAKIIMM Ha Ba)KHEHINME KaTHOHBI U AaHUOHBI, TaKHe
kak NH4*, Ba?*, Ag*, H*, Fe%, Cu?*, OH", CO3*, SO4*

EcTtecTBeHHO, IIpy NPOBEAEHUM TAKOTO MPAKTHUKYMa YYUTENb JOJDKEH YUYUTHIBATh HAIMUME
00OpYyZIOBaHUS M PEAKTHBOB, MHIMBUAYAJIbHbIE OCOOCHHOCTH y4allluXCsl M TEMII BBIIIOJHEHHUS
JKCIEPUMEHTA. B CBS3M C 3TUM Kakue-TO ONIBITHI MOT'YT HE NPOBOJIUTHLCS, & KAKUE-TO OIBITHI
MOTyT OBITh TOKa3aHbl JIEMOHCTPAIMOHHO, KAaKHE-TO OIBITHl YYUTENb MOXET J00aBHTb,
YUYUTBIBas IIpaBUja OXpaHbl TPyaa.
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YueOHo-MeTOoAMYECKOE 00eceyeHne:

1. Ho6portun J1.}O., Momgyanosa I'.H. S cnam OI'D! Tunosslie 3aganus. TeXHOIOTUS PELICHHUS:
yue0. mocobue ais obieoOpazoBarenbHbIX opranusanu — M.: [IpocBenienue,2018

2. Epemun B.B., Ky3emenko H.E., [lpo3noB A.A., JIlynun B.B. Xumusa. 9 kmacc: y4e0. ams
o0mieo0pa3oBaTenbHBIX yupexaeHuid - M.: [Ipoda, 2013

3. Jléskun A.H., Hom6posckas C.E. OI'D Xumus. CipaBOYHHK ¢ KOMMEHTapUSIMHU BETYIIHX
9KCIIEPTOB: y4. ocobdue st obieodpasos. opranuzanuii — M.: CII6.:ITpocsemenue , 2019

4. CoopnHuk tectoB «Xumus. 'MA. JlnarHocTuka roTOBHOCTH

MarepuajibHO-TeXHHYECKOe ofecreyeHue
TCO (KomnbroTep, MpoeKTop, HHTEpAKTHBHOE 000pyaoBanue «Mimioy)
Hudposas nabopatopust «Apxumen»
[TpuGop a1t IEMOHCTPAIMH JIEKTPOIIPOBOTUMOCTH
XUMHUYECKUE PEaKTHBBI JIIsl TPOBEICHUS JEMOHCTPAIIMOHHBIX, JJAOOPATOPHBIX OTIBITOB,
MPaKTUYECKUX paboT
Moenu KpUCTaUIMYECKUX PEIIETOK
Monaenu atoMoB «Cornelsony
Komnnekuust Munepanon
Menuapecypcol
v
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Enunas kommekius 1udpoBeIX 00pa3oBaTelbHBIX pecypcoB http://school-
collection.edu.ru

decTuBann HeqarornyecKux uaeu «OTKpBITHII YPOK»
http://festival.1september.ru/

OUIIUA https://fipi.ru/oge

AJIXMUMUK. DnekTpoHHBIA >KypHal Uil TPEnoJaBaTesieil, MIKOJbHUKOB M
CTYJICHTOB, M3y4alolUX XUMHIO. BiiatouaeT B cels crnpaBoYHUKH, Onorpaduu
BEIIMKUX XUMHKOB, paszaenbl "Becenas xumusa", "Xumusg Ha Kaxabpld JeHB'.
http://www.alhimik.ru/

Menuanoprain. I[lopran oOpa3oBaTenbHBIX U METOIUYCCKUX MEIUaMaTepUaIOB.
https://videoportal.rcokoit.ru/
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TemaTn4eckoe IJIAaHUPOBAaHUE

34 gaca (1 gyac B HezeIIO)

Ne i/ Tema ypoka . — neMoncTpanus (njau
AEMOHCTPAlMOHHBIN
IKCIIEPUMEHT);
JIO — 1aGopaTopHBI ONBIT
IIp. — npakTHYecKasi padoTa
1 KommnekroBanue rpymnmsl. Llens u 3amaun kpyxka . [IpaBuna
TEXHUKH 0€30MaCHOCTH B J1JaOOpaTOpuu
2 Knaccudukarys HeopraHM4eCKuX BEIIECTB MO cocTaBy | Jl: KOMIeKIust NpOCTBIX BEIIECTB
U 1o cBoiicTBam. IIpocThie BemecTBa: METaIbl U METAJUIOB U HeMeTaslioB. M3ydenue
HEMeTaIlJIbl. AJIJIOTPOTIHS (usuueckux coticts
3 CrnoxHbIe HEOPraHUYECKHUE BEIIECTBA J1: KOJUTEKIIMS CIIOKHBIX BEIECTB.
CpaBHeHue (pU3MUECKUX CBOWCTB.
CpaBHEHHE XUMHUYIECKOT'0 COCTaBa
4 bunapubie coenquuenns. BoopoiHble coeTUHEHUS J1: KoyteKus OUHAPHBIX
COCIMHECHU I
S Knaccudukanus w HOMEHKIaTypa HEOPTaHHMYECKHUX
BemectB. O000IeHNE
6 CBoiicTBa OCHOBHBIX, KUCIIOTHBIX U aM(OTEPHBIX JO: KoIneknust OKCHIOB.
OKCHJIOB JIO:B3anMonenicTeie okcuaa
Kanblus 1 okcuzaa yrieposaa (1V)
C BOJIOH
7 [Tonsitue ruapokcuioB. CBOKMCTBA THAPOKCUIOB: JO: Konnekuust rTuIpOKCUIOB.
OCHOBaHU JIO: Onpenenenue cpeapl
pactBopoB, 3HaueHusi pH
PacTBOPOB IIEJI0YEH ¢ MOMOIIBIO
YHUBEPCAIbHON MHIUKATOPHOMN
Oymaru. XMuMHUYECKHE CBOMCTBA
8 CBolicTBa THAPOKCUIOB: KUCIOT J1O: KoaneKIus OKCHIOB.
JIO:B3anmonelicTeue okcuaa
KaybIst 1 okcua yriaeposaa (1V)
C BOJIOH
9 CpoiicTBa aM(OTEPHBIX THIPOKCHUIIOB JIO: Ionyyenue ampoTepHOTro
TUJPOKCUJIA, B3aUMOJICUCTBHUE C
KHUCJIOTOM U 11E€JI0YbIO0
10 Conu. Knaccudukanus coneit o coctaBy JO: Koanekmus coieit
11 CpoiictBa cpennux coiell. [lonydyenne cpennux conei JIO: B3aumogeiictBue cynabdara
MEJIH C JKEJIE30M, TUAPOKCUIOM
HATpUs, XJIOPUIOM Oapusl.
B3aumopeiictBue kapOoHara
HaTpHs C PaCTBOPOM COJITHOM
KHUCJIOTBI
12 Iunponus coneit JIO: uccnenoBanue cpeisl
pacTBOPOB COJIEU
13 I'eneTnyeckast CBsI3b MEXY KJIaCCAaMU HEOPTaHUYECKHUX
BELIECTB
14-15 | [Ipakrrueckas padota Nel «['eHernueckas cBsizb mexay | [Ip

KJIaCCaMU HCOPraHNYCCKUX BCHICCTB»

5
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16 DIEKTPOIUTHI U HEANEKTPOJIUTHI. [Jucconmanus JO: D5ekTponpoBoAUMOCTb
TBEP/IbIX BEIIECTB M PACTBOPOB
17 CwiibHbIe 1 cita0bie 3JeKTPOauThl. OCHOBHBIC
MOJIOXKEHHUS TEOPHUH SIECKTPOJUTUUECKOU TUCCOIUMAIIUN
18-19 | MoHHble ypaBHEHUsI peakuii
20 KauecTBeHHbIE peaKkIi HA HOHbI JIO: KauecTBeHHbIE peaklIUU Ha
OCHOBHBIC AHHMOHBI
21-22 | IIpakruueckas padota Ne2 «KauectBennsie peakiuu B | [Ip.p.
HEOPraHUYECKON XUMUM) ;
23 CBOMCTBA KUCIIOT ¢ TOYKH 3peHust TD]] J1O: O6pas3iibl KKCIIOT.
JIO: Xumunueckue cBOMCTBA
KHUCIIOT
24 CBoiicTBa OCHOBaHHI ¢ TOUKHU 3peHus TI/] JIO: Xumuueckue cBOMCTBA
LIEJI0YEH U HEPACTBOPUMBIX
OCHOBaHUU
25 CaoticTBa coieit ¢ Touku 3penust TIJ] JIO: Xumunueckue cBOCTBa
coJen
26 OmnpepeseHne CTENEHN OKUCIICHHUS 3JICMEHTOB B
HEOPraHMYECKUX BEIIeCTBaX
27 TunuyHbIe OKUCIUTETN U BOCCTAHOBUTENIH
28 Knaccudukanus oKuciIuTen»HO-BOCCTAHOBUTEIbHBIX
peakui
29-30 | Pa36op OBP ¢ moMoIipo 37eKTpOHHOro OajgaHca
31 Bnusinue cpenpl Ha MPOTEKAaHUE OKUCITUTEIBHO- JIO: Peakuuu pacTBOpoB
BOCCTaHOBUTEJIbHBIX PEaKIUil NepMaHraHaTa HaTpHsl C
CyJab(UTOM HATPUS B KUCIIOH,
HEUTPAJIbHOM U IIEJI0YHOM Cpejie.
Peakuuu pacTBopoB quxpomara
HATpUs C HUTPUTOM HATpPHUs B
KHUCJIOH, HEUTpaIbHOU U
1IEJI0YHOM cpejie
32 Brnusinue KoHIIEHTpaluy Ha IPOTEKaHUE JO: BzaumogeiicTBue cepHOi
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIHI KHUCJIOTHI C LIMHKOM M MEJIBIO.
Bs3auMonelicTBre KOHIIL.a30THOM
KHUCJIOTHI C MEJIBIO
33 Brnusinue TemmepaTypbl Ha MPOTEKaHHE OKUCIUTEIBHO-
BOCCTaHOBUTEJIHHBIX PEaKIUil
34 IToxBoaum uroru

Hcnoan3yemoe 000pyaoBaHue U NIPOrpaMMHoOe ofecrevyeHue, NpuodpeTeHHoe B paMKax
nosay4yenus I'panra no npoekry «lT-puznkm»

KomnbrorepHoe n nepugepuiinoe 000pyroBanue
1.HTepakTBHAs MaHelb, paboyas CTaHLUS I yyalluxcs, paboyast CTaHIMS IS YUUTEIs.
2.Dad1I-HaKOIUTEND

3. MOV s 3D neuatn
4. NnTepaktuBHble 3D-MoaemM porpaMMHOTO KoMIuiekca MozaBook
Y4eOHoe n yueOHOe J1a60opaTopHOe 000pyI10BaHUE
1.Hudposas nadboparopust

2. USB-nakonurenb

3. CeHcopbl
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4.Kommuiektsl 1abopatopHoro ob6opynoBanus odmiero HazHaueHus (Nel-Ne7)
5.Curmomanometp

6. KommnexT 11 nu3ydeHust BO30OHOBIIIEMBIX HCTOYHHKOB SHEPTUU

7.Habop nabopaTopHBIii M0 MEXaHUKE

8. Habop npyxuH pa3IunIHON )KECTKOCTH

9.AMIiepMeTp-BOJIBTMETP

10.YHUBepcaabHblii MArHUTOMETP

11.M3MepuTenpb 3J1eKTPOMarHuTHOTO U3JIy4EHUS

12.J1o3uMeTp- paauoMeTp

13.lItanreHupKyas HQPPOBOI

14. [Ipubop i u3MepeHus JJIMHBI CBETOBOM BOJIHBI

15. MyneTumeTtp

16.M3meputenib EMKOCTH KOHJIEHCATOPOB

17. YHuBepcanbpHBIN JIArOMETP

18.I'urpometp nndpoBoit

19.JTroxkcmeTp mudpoBoi

20.AneMomeTp

21. TepmomeTp PIEKTPOHHBIN

Cneuuaau3npoBaHHasi MedeIb U CHCTEMbI XpaHEeHUsI:

1.Cton nabopaTopHblii HU3KMIA TUN 1

2. Ctyn y4eHHYECKUii

3. llIxad mist AOKyMEHTOB

4. Ctos mabopaTOpHBIN HU3KUH THTT 2

5.CTOJI AEMOHCTPAMOTHHBIN (PU3NUECKUI C TPUOOPHBIM KOMILIICKCOM

6. Cron st yuurens

7.Cton nabopaTopHBIi ¢ TyMOOM

JJIeKTPOHHBbIE 00pa30BaTe/ibHbIE pecypchl, 00pa30BaTeIbHbIH KOHTEHT

1.TpenaxkepHas cucreMa Ha 0aze CUMYIISIIMOHHBIX MOJIEJICH JUIsl SMIIUPHUUECKOT0 OOy4eHHS B
MMMepecUBHON 00pa3oBaTeNIbHOM m1aThopMe ¢ KOHCTPYKTOPOM CUMYJISITHOHHOTO
MIPOrpaMMUPYEMOTO TUIaT(HOpMeE ¢ KOHCTPYKTOPOM CUMYJISILIMOHHOTO MporpaMmmupyemoro 3D-
MIPOCTpPaHCTBA

2. PecypcHblif Ha0Op U3ydyeHUEe OCHOB AIIEKTPOHUKH, JIOTUKU U 00pabOTKU CUTHAIOB KOHCTPYKTOpa
MIPOrpPaMMHUPYEMBIX MOJI€IeH HHKEHEPHBIX CUCTEM

3.KoHcTpyKTOp MpOrpaMMHUpPyEeMbIX MOIETICH HHKEHEPHBIX CUCTEM

4.YuebHble MaTepuabl U3 BCTpoeHHOU 6ubnroTeku 3DcieH (Moaeneit) 06pa3oBaTEIbLHOTO U
M03HABATEIBHOTO COJIEP>KaHUs



