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1.Ilnanupyemble pe3yJbTAThI OCBOCHUS Y4eOHOI0 MpeaMeTa, Kypca

PaGouyas nmporpamma 3JIeKTUBHOTO Kypca 10 XMMHUH Ui 9 Kjlacca COCTaBlI€HAa Ha OCHOBE
aBTopckorr mporpammbl  O.C.I'aGpuensina.  IIporpamMmma COOTBETCTBYET y4eOHOMY IUIaHY
00pa30BaTeJIbHONM OpraHU3alUK U IpeAyCMaTpUBAET U3yUeHHE IpeAMeTa Ha 6a30BOM YPOBHE.

Pabouas mporpamma paccuutana Ha 1 yac B Henento, 34 yaca B roj.

JlaHHBI Kypc cONpoBOXAaeT YdeOHbIH mnpeamer «XuMHs» M HpeJHa3HaueH Jyis
ydamuxcs 9 KiaccoB, BBHIOpABIIMX STOT MpeAMET s cradd dk3ameHa B gopme OI'D. Kype
TaKXe MOXKET ObITh MCII0JIb30BaH JJIsl PACIIUPEHUS U YIITYOJeHHs IPOrpaMM MpeanpopHuiIbLHOro
00yueHus N0 XMMHUH U IOCTPOCHUS HHIAUBUIYaTIbHBIX 00pa30BaTEIbHbIX TPAEKTOPUN yUyaIuXc,
HpOSIBIIAIOIUX UHTEpec K Hayke. Kypc mocTpoeH TakuM 0O6pa3oMm, U4TO MO3BOJISET PACIIUPUTh U
erIY6I/ITI> SHAaHUA yJalllUXCid MO0 BCEM OCHOBHBIM pas3AacijiaM HIKOJBbHOI'O KypCa XUMHUU OCHOBHOM
IIKOJIBI, @ TAKXKE JINKBUJIMPOBATh BO3MOKHBIE IIpoOebl. CofepkaHue Kypca MpeIHa3HaueHo JUIs
OBJIAZICHUA TCOPCTUYCCKMM MaTCcpuajioM H OTpa6OTKI/I MPAKTUYCCKUX HABBIKOB PCUHICHUA
3aJJaHUi KOHTPOJIbHO-U3MEPUTEIbHBIX MAaTEPHAIIOB.

Peanuzanus naHHOM mporpaMMbl COCOOCTBYET MCIOJIB30BAHUIO pa3sHOOOpasHbIX (Gopm
opraHu3anuy y4eOHOro TMpoLecca, BHEAPEHUI0 COBPEMEHHBIX METOJOB OOY4YeHUs U
egarortdeCKux TEXHOJIOTHIA.

Legp Kypca: DOArOTOBUTH y4allUXCsd K MTOTOBOM aTTeCTAllMM IO XUMHM 3a Kypc
OCHOBHOI 00111€00pa30BaTeIbHOM IIKOJIbI, K TIOCTYIJICHUIO BBITYCKHUKOB B NPOQUIbHbIE
KJIACChI CpE/IHEH IIKOJIBI.

OcHoBHBIC 321a4H Kypca:

® U3yyeHHE HOPMATHUBHBIX JOKYMEHTOB M CTPYKTYPBI 9K3aMEHAIIMOHHOM pabOThl O XMUMUU B
dbopme OI'3;

e (opMHUpOBaHHE y yYaAIIUXCS KyJIbTYPHI BBITOJHEHHS aTTECTAIIMOHHBIX 33 JaHHIA;

® 3aKpeIuieHHe, CHUCTeMaTH3alMsd W pacCHIMpPeHHe XHWMHUYECKHUX 3HAHUH YYalluxcs I0
OCHOBHBIM pasziesiaM Kypca XUMHUH OCHOBHOMW TIKOJIBI;

® pa3BUTHE HABBIKOB CAMOCTOSITEIILHON paOOTHI;

e (opMHUpPOBaHHE HABHIKOB AHAJIUTHYECKOW JEATEIBHOCTH, NMPOTHO3MPOBAHUS PE3YIHTATOB
JUISL PA3IMYHBIX BAPHATHBHBIX CUTYAIINH;

® pa3BUTHE I[IO3HABATEIBHOTO HHTEpECa, HMHTEIUIEKTYalbHBIX CIIOCOOHOCTEH B Iporecce
MOUCKA PELICHUIA;

® Ppa3BUTHE YMEHHUH JIOTUMECKH MBICIUTh, BOCIIUTAHUE BOJHM K IPEOIOJICHHIO TPYAHOCTEH,
TPYI0JIFO0US U TOOPOCOBECTHOCTH;

e (opMHUpOBaHHE HABBIKOB HCCIIEIOBATEIBCKOM JIEATEILHOCTH;

e (opMuUpOBaHME MHIMBHyalIbHBIX 00pa30BaTEIbHBIX MOTPEOHOCTEN B BBIOOPE JalbHEHIIEro
npoduins oOyueHus B cTapuiel mIKoe.

TpeOoBaHMs K YPOBHIO OATOTOBKH y4YAIMXCS

TpeOoBanus K pe3y/jbTaTaM YCBOEHHUSI y4eOHOr0 MaTepuaJsia no HeopraHu4eckoi
XUMHHU

Yuamuecst 10J5KHbI 3HATD:

- OCHOBHBIC (DOPMBI CYIIIECTBOBAHUS XMMHUYECKOTO 3JIeMeHTa (CBOOOIHBIC aTOMBI, POCTHIC
U CIIOKHBIC BEIIECTBA),

- OCHOBHBIC CBEJICHUS O CTPOCHUU aTOMOB 3JIECMEHTOB MAJIbIX TIEPUOJIOB,

- OCHOBHBIC BUIbI XUMHUYCCKON CBS3H,

- TUIIBI KPUCTATMYECKHUX PEIICTOK,



- (haKTOPBI, OMPEIETAIONUE CKOPOCTh XUMUUECKUX PEAKIIMA U COCTOSTHUE XUMUYECKOTO
paBHOBECHS,

- TUIIOJIOTUIO XUMHUYECKHUX PEaKIHi [0 pa3InyHbIM pU3HAKAM,

- CYIIHOCTb 3JIEKTPOJIUTUYECKON PEaKIIHH,

- Ha3BaHMS, COCTaB, KJIACCHU(PHUKAIMIO U COCTAB BAKHEUIINX KIACCOB HEOPTraHMYECKUX
COCIMHEHUN B CBETE€ OJJICKTPOJUTUYECKON JUCCOLMAIMM W C TO3UIHMA  OKUCICHUS-
BOCCTAHOBJICHHUSI,

- MOJIO’KEHHE METAJUIOB U HEMETAJLIOB B nepuoandeckoit cucrteme J.M.Menneneea; oOuue
(bu3nueckre u XUMUYECKUE CBOMCTBA METAJNIOB M OCHOBHBIE CIIOCOOBI MX MOyUEHUs; OCHOBHBIE
CBOMCTBa U IMPUMCHCHUC BaXKHEUIIINX COCI[HHCHI/IfI HICJIOYHBIX U MICJIOYHO3CEMCEIIbHBIX METAJIJIOB,
AITIOMHUHMS; KAYECTBEHHbIE PEaKIIMU Ha BaKHEHIIINE KATHOHBI U aHUOHBI.

Yuammuecs 101KHbI yMETh:

[IpuMeHsTh clieqylomue TMOHITHS: XHUMHYSCKHHA JJIEMEHT, aTOMbI, HW30TOIbl, HOHBI,
MOJIEKYJbl; TMPOCTOE M CII0O)KHOE BEIIECTBO; aJUIOTPONHs; OTHOCHTENbHAs aToMHas U
MOJIEKYJISIpPHAsE MacChl, KOJIMYECTBA BEUIECTBA, MOJIIPHAs Macca, MOJIAPHBIA O0BEM, YHUCIIO
ABOTaJIpO; AIEKTPOOTPHUIATENFHOCTD, CTETIEHb OKUCIICHHSI, OKUCIUTENFHO-BOCCTAHOBUTEIBHBIN
mporecc; XMMUYecKas CBsS3b, €€ BHIbl M DPA3HOBUIHOCTH; XHMHUYECKash peakius U ee
KIacCU(UKAIMK; CKOPOCTh XMMHUYECKON peakiu U (PakTophl €e 3aBUCUMOCTH; 00paTUMOCTh
XAMHAYECKON PEaKIH, XUMHYECKOE PAaBHOBECHE M YCIIOBHS €r0 CMEIICHUS; DIIEKTPOIIMTHIECKAs
JTUCCOLIMAIMsS, TUApATalsl MOJIGKYT W HMOHOB; HOHBL, MX KiIacCU(UKalUsi M CBOMHCTBA;
3JIEKTPOXUMHUUYECKUH s/l HANIPSKEHUN METaJUIOB;

Pa3bsICHATH CMBICT XUMHUYECKUX (HOPMYN U ypaBHEHHH; OOBICHATH NEHCTBUE H3YyYCHHBIX
3aKOHOMEPHOCTEH (COXpaHEHUS MacChl BEIMIECTB TPH XUMHUYECKUX PEAKIHAX); OINPENeiaTh
CTETICHH OKHUCIICHUSI aTOMOB XUMUYECKUX JIEMEHTOB 10 OopMyJIaM MX COCTMHEHUMN; COCTABIATh
YpaBHEHUS  pEaKIWi, ONpeAeNsATh WX BHJI W  XapaKTepU30BaTh  OKUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIE  PEAKIUU, OINpeNeNsiTh IO COCTaBy (XUMHUYECKHUM  (dopMynam)
MPUHAIC)KHOCTh BEIIECTB K PA3IMYHBIM KJaccaM COCIUHEHHH W XapaKTepH30BaTh WX
XMMHYECKHE CBOWCTBA, B TOM UHCI€ M B CBET€ DIEKTPOJIUTHUYECKON AHCCOIMAIUY;
yCTAaHABIIMBAaTh TEHETHYECKYIO CBSI3b MEXIY KIacCaMH HEOPraHWYeCKUX COCTUHECHHUH W
3aBHCHUMOCTB MEX/1y COCTaBOM BEIIECTBA U €0 CBOWCTBAMH;

O6pamatbcst ¢ J1a0OpaTOpHBIM  OOOpPYAOBAaHHWEM; COONIOAATh TpaBUiia TEXHUKH
0€30MacHOCTH; TPOBOJIUTH TPOCTHIE XHMHUYECKHE OTBITHI, HAONIOAATh 32 XUMHUYECKUMHU
nporeccaMu U 0pOpMIISITh PE3YJIBTAThl HAOTIOCHUH;

[Tpou3BoauTL pacueTsl MO XUMUYECKUM (opMynaM U YpaBHEHHSM C HCIOJIb30BAHHEM
W3YYECHHBIX MMOHATHI.

JlaBaTh ompejelieHuss W MPUMEHSTH CICIYIONINE MOHSTHUS: CIUIaBBI, KOPPO3HUS METAIIOB,
MIePEXOIHbIE 3JIEMEHTHI, aM(POTEPHOCTb.

XapakTepu3oBaTh CBOMCTBA KJIAaCCOB XUMHUYECKHX DJIEMEHTOB (METaIOB), TPYIIII
XUMHUYECKHX JJEMEHTOB (LIEJIOYHBIX M UIEJIOYHO3EMEIbHBIX METAJIOB, TaJlOTEHOB) U
BOKHEHUIINX XUMUYECKUX DJIEMEHTOB (aJTIOMUHUS, XKelle3a, cephl, a3ota, ¢ocdopa, yruepoga u
KpEMHHUS1) B CBETE U3YUYCHHBIX TCOPUH.

PacriozHaBath BaXHEHIIIME KATHOHBI M AHUOHBI.

PemaTs pacu€THble 3a1a4u C UCMOIB30BAHUEM U3YUYEHHBIX TOHATHH.

TpeOoBaHus K pe3yJibTaTaM yCBOEHHSI Y4eOHOI0 MAaTEpPHAJIa N0 OPraHUYeCKOi XUMHHU

Yuamuecs 101KHbI 3HATD:

a) TMPUYMHBI MHOTO00pa3usl YIJIEPOJIHBIX COEAMHEHUN (M30MEpHI0); BHIBI CBs3CH
(onuHapHYI0, JBOMHYIO, TPOWHYIO); BaKHEWIIWE (DYHKIIMOHAIBHBIE TPYMIIbl OPraHUYECKHUX
BEIIECTB, HOMEHKJIATYPY OCHOBHBIX MPEACTABUTENECH TPy OPraHUYECKUX BEIECTB;

0) cTpoeHHe, CBOMCTBA M MPAKTHYECKOE 3HAYCHHE METaHa, dTaHa, STWICHA, alleTUJICHA,
METaHOJla, TaHOJa, TTUIEPHUHA, YKCYCHOH | CTEapUHOBOW KHUCIIOT, OMOJIOTUYECKU BayKHBIC
BELIECTBA: OCJIKH, )KUPBI U YIIIEBOBI.

Yuammuecs 101KHbI yMeTh:



a) pa3BACHATH Ha TMpUMEpax MPUYMHBI MHOTO00pa3usi OpPraHWYECKHX BEIIECTB,
MaTepuagbHOE €JUHCTBO U B3aMMOCBS3b OPraHUYECKUX BEILECTB, MPUYMHHO- CIIECTBEHHYIO
3aBUCHMOCTh MEXIY COCTaBOM, CTPOCHHEM, CBOMCTBAMH M IMPAKTHUYECKUM HCIOJb30BaHUEM
BCIICCTB;

0) Ha3pIBaTh OPraHMYECKHE BEIECTBA MO WX (OpMyJe: METaH, 3TaH, dTUJICH, alleTUJICH,
METaHOJI, 3TaHOJ, TIUIEPUH, YKCYCHAs! KUCIIOTa, TIII0K03a, caxapo3a;

B) COCTABJIATh YPABHCHHSI XUMHUECKUX PEAKITHH, ITOITBEPIKIAIOIINX CBOMCTBA H3yUCHHBIX
OpPraHUYECKHUX BEILECTB, UX TEHETUUYECKYIO CBSI3b;

T') pacro3HaBaTh BaXKHEHIIINE OPTraHUYECKUE BEIICCTRA.

®opMbI KOHTPOJIA:

® TEeKYyUIMH KOHTPOJb - MHOTOBaPUAHTHOE Pa3HOYPOBHEBOE TEMATUYECKOE U
KOMOHWHUPOBaHHOE TECTHPOBAHUE;

®  TEMaTUYECKUH - KOHTPOJIbHbIE pabOThI;

® [IPOMEKYTOUYHAs aTTECTALUs — UTOrOBasi KOHTPOJIbHAs paboTa B popMe TecTa 1o BapuaHTaM
OI'D npouuibIX JET U JEMOBEPCHH.

Coaep:kareabHble 0JI0KH

KonuuectBo

Ne HanmenoBanue paznienon

4acoB
1 [Beenenue. Bxoanas quartoctuka 1
2 |Ocob6ennoctr OI'D mo xumuun 2026 roma 2
3 [loaroroska k OI'D o xumuu 25
4 BeInonHEHUE PeAIbHOTO XUMHUYECKOT0 IKCTICPUMEHTA 3
5 [TecToBbIif MpakTUKYM 3
Hroro 34
TemaTnueckoe NJIAHMPOBAHUE

Ne HanmenoBanue pa3znennos u tem KomunuecTso

4acoB

Pa3nen 1. Beenenne. Bxognas quarnoctuka (1 yac)

1 Bxoanas auarsoctuueckasi paboTa ¢ UCIOJIb30BAHUEM KOHTPOJIBHO- 1
M3MEPUTEIIBHOT'0 MaTepurala.

Paznea 2. Ocodennoctu OI'D mo xumum 2026 roaa (2 yaca)

2-3 | IIpoext nemoBepcun OI'D mo xumuu 2026 roma. Koaudukatop 2
9JIEMEHTOB  COJIEpXKAHUSI. Crneuudukamus M0 MPEAMETY.
HNudopmanmonnsie pecypebl OI'D.

Pazpnea 3. IloaroroBka k OI'D mo xummuu (25 yacoB)

4 ATOMBI M MOJIEKYJIbl. XUMUYECKUH 351eMeHT. [IpocThie U CloXKHbIE 1
BEIIICCTBA.

5 Ctpoenue atoma. CTpoeHHE JIEKTPOHHBIX 000JI0YEK aTOMOB IEPBBIX 1
20 anementoB [ICXD.

6-7 | [leproanueckuii 3aKOH U TIEPUOANYECKAS CUCTEMA XUMUIECKUX 2
aneMeHToB /.M. Menneneena.

8-9 | Crpoenue Monekyn. XuMu4eckasi CBs3b: HOHHAs!, KOBaJIEHTHAs 2
(HenossipHas, NOJSIpHAsSL), METAJUTHUECKasl.

10 | BaleHTHOCTh XMMHUYECKHUX DJIEMEHTOB. 1

11 | CreneHb OKUCICHUS XUMHUYCCKUX DJICMEHTOB. 1

12- | OcHoBHbBIE KJTacchl HEOPraHWYeckux coenuHeHnii. Homenkmnarypa 2

13 | HeOpraHMYECKUX COCTMHCHHUM.

14 | Xumunueckas peakiiysi. Y CIOBUS U MPU3HAKU MPOTEKAHUS 1




XMMHUYECKHX peaKkil. XMMUUECKHE YPaBHEHUA. 3aKOH COXPaHEHUS
Macchl BemecTB. Kiaccudukanus XuMU4ecKux peakiui no
Pa3JIMYHBIM IPU3HAKAM.

15 | BeruncieHue MaccoBOM JOJIH XMMHUYECKOTO DJIEMEHTA B BEILIECTBE.

16 | DeKTpOIHUTHI U HEINEKTPOIUTHI. KaTHOHBI M aHUOHEI.
DNEKTPOIUTHYECKAS JUCCOLIUAITHSI.

17 | Peakumu MOHHOTO OOMEHA M YCJIOBHS MX OCYIIICCTBIICHMS.

18 | Xumuueckue CBOWCTBA OKCHIOB: OCHOBHBIX, aM()OTEPHBIX,
KHCIIOTHBIX

19 | Xumuueckue CBOMCTBa OCHOBAHUH.

20 | XumMu4eckne CBOMCTBA KUCJIOT.

21 | XuMu4ecKue CBOWCTBA CoJiel (CpeIHHUX).

22 | XuMUYecKue CBOMCTBa aM()OTEPHBIX THIPOKCHIOB.

23 | B3aumocBsI3b pa3IMYHBIX KIACCOB HEOPTaHUYECKUX BEIIECTB.
Peakinu HOHHOTO 0OMEHA U YCJIOBHUS WX OCYIIECTBICHHUS.

24 | OKHCITUTEIIEHO-BOCCTAHOBUTEIBHBIC peakiiuu. OKUCIUTENb U
BOCCTaHOBHUTEb.

25- | PacueTHble 3a7aun. BeruucieHrne KOMMYecTBa BEIIECTBA, MACChI WITH

26 | oOBEMa BemecTBa 1Mo KOJIMYECTBY BEUIECTBA, Macce MM 00bEMY
OJTHOTO M3 peareHTOB WM MPOYKTOB peakiuu. Beraucnenue
MacCOBOM JIOJIM PACTBOPEHHOTO BEIIIECTBA B PACTBOPE.

27- | KauecTBeHHBIC PeaKkIIuy HA HOHBI B pacTBOpPE (XIJIOPUI-, HOIU-,

28 | cynb(ar-, kapOoHaT-, cUIMKaT-, hocdart-, THAPOKCHI-MOHBI; HOH

aMMOHHS; KaTHOHBI MeTaJToB). [ToryueHne ra3000pa3HBIX BEIIECTB.
KauecTBenHbIe peakiuu Ha ra3000pa3Hble BeliecTBa (KUCIOPO/I,
BOJIOPOJI, YTJICKUCIIBIN Ta3, aMMHAK).

[TpaBuna 6e30macHOi paOOTHI B MIKOJIHHOM JIA00OpaTOPHUH.
JlaGopaTopHas mocyia u 000py/I0BaHHE.

Pa3zneu 4. BoinosiHeHNe peaibHOT0 XUMHM4YECKOr0 JKcnepumMenTa (3 yaca)

29-
31

Beimonaenue 3ananus No23 (peasibHbI XUMUYECKUAN YKCIICPUMEHT).
OdopmiieHre pe3ynbTaTOB XMMUYECKOTO IKCIIEPUMEHTA.

Paznea 5. TecroBblii npakTuKyM (3 yaca)

32-
34

Otpabotka 3amanuit OI'D no xumuu. PaGoTa ¢ Gi1aHKaMU OTBETOB.
Amnanus ommnooxK.




KanennapHo-tematudeckoe mianuposanue kypea «Iloaroroska k OI'D mo xumum»

No
/1

HaunmeHnoBanue pasznenoB u Tem
IIPOTPaMMBbI

Kommuectso
4acoB

arta npoBenenus

IIman ‘ daxt

DnexkTpoHHbIe (U POBHIE) 00pa30BaATEIBHBIE PECYPCHI

Pa3znen 1. Beenenne. Bxognasi nuarsocruka (1 yac)

1

BxonHas quarnoctuueckas padota ¢
UCIIOJIb30BAHUEM KOHTPOJIBHO-
U3MEPHUTEIBHOIO MaTepuaia.

1

https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge

https://chem-oge.sdamgia.ru/

Paznen 2. Ocodennoctu OI'D mo xumum 2026 roaa (2 yaca)

2-3 | Ipoekt memoBepcun OI'D mo Xumum 2 https://fipi.ru/oge/demoversii-specifikacii-
2026 roma. Komudukarop s1meMeHTOB kodifikatory#!/tab/173801626-4
COJICPIKAHHSI. Crnemmdukanuss 10
npeamety. MHpOpMaIMOHHbBIE pecypCh
orD.

Pazpen 3. Iloaroroka k OI'D mo xumumu (25 yaco)

4 ATOMBI U MOJIEKYJTBI. X UMHYECKUI 1 https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
aneMeHT. [IpocThie U CIoXKHBIC https://chem-oge.sdamgia.ru/

BEIIICCTBA.

5 Crpoenue atoma. CTpoeHue 1 https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
AIEKTPOHHBIX 000JI0UEK AaTOMOB https://chem-oge.sdamgia.ru/
nepBbix 20 snemenToB [ICX0D.

6-7 | [lepuomnveckuii 3aKOH U 2 https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
MIEPUOINYECKast CUCTEMa XUMHUECKUX https://chem-oge.sdamgia.ru/
snemenToB JI.M. Menaeneena.

8-9 | Crpoenue Monekyn. XuMu4eckas 2 https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
CB#I3b: HOHHAS!, KOBAJICHTHASI https://chem-oge.sdamgia.ru/

(HemosisIpHas, MosIpHast),
METaJTTUIeCKasl.

10 BajeHTHOCTh XUMHUECKUX DJIEMEHTOB. 1 https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge

https://chem-oge.sdamgia.ru/

11 CreneHb OKMCICHUS XUMUYECKHX 1 https:/fipi.ru/oge/otkrytyy-bank-zadaniy-oge
9JIEMEHTOB. https://chem-oge.sdamgia.ru/

12- | OcHOBHBIE KJIaCChl HEOPIraHUIECKHUX 2 https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge

13 coenuHennii. Homenknarypa https://chem-oge.sdamgia.ru/
HEOPraHMYECKUX COCTMHCHUH.

14 XuMuYecKast peakius. Y CiIoBHs U 1 https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge



https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://fipi.ru/oge/demoversii-specifikacii-kodifikatory#!/tab/173801626-4
https://fipi.ru/oge/demoversii-specifikacii-kodifikatory#!/tab/173801626-4
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge

MPU3HAKU MPOTEKAHUS XUMHUUECKUX
peakuil. XMMUYECKHAE YPaBHEHUS.
3aKOH COXpaHEHHUs1 MacChl BELIECTB.
Knaccudukarms XuMUIeCKuX peakIuit
110 Pa3JIMYHbIM IPHU3HAKAM.

https://chem-oge.sdamgia.ru/

15 Brrunciaenue MaccoBOi 10U https:/fipi.ru/oge/otkrytyy-bank-zadaniy-oge
XMMHYECKOTO DJIEMEHTA B BEIIECTBE. https://chem-oge.sdamgia.ru/

16 DJICKTPOIUTHI U HEAIICKTPOIIUTHI. https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
KatnoHbl 1 aHHOHBI. https://chem-oge.sdamgia.ru/
:‘)J'IeKTpOJII/ITI/I‘IeCKa}I Jucconuanus.

17 Peaxiuu HOHHOTO OOMEHA M YCIIOBHS https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
WX OCYIICCTBICHHS. https://chem-oge.sdamgia.ru/

18 XUMHUYECKHE CBOWCTBA OKCH/IOB: https:/fipi.ru/oge/otkrytyy-bank-zadaniy-oge
OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX https://chem-oge.sdamgia.ru/

19 XUMUYECKUE CBOMCTBA OCHOBAHUM. https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge

https://chem-oge.sdamgia.ru/

20 XUMHUYECKHE CBOWCTBA KHUCIIOT. https:/fipi.ru/oge/otkrytyy-bank-zadaniy-oge

https://chem-oge.sdamgia.ru/

21 XUMHUYECKUE CBOMCTBA COJICH https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
(cpemHux). https://chem-oge.sdamgia.ru/

22 XUMHUYeCKUe CBOMCTBA aM(OTEPHBIX https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
THJIPOKCHJIOB. https://chem-oge.sdamgia.ru/

23 B3anMocCBs3b pa3NTUYHBIX KJIACCOB https:/fipi.ru/oge/otkrytyy-bank-zadaniy-oge
HCOpPraHMYECKUX BelnecTs. Peakiuu https://chem-oge.sdamgia.ru/

HMOHHOTO OOMEHA U YCIIOBHS UX
OCYHICCTBJICHUS.

24 OKHCIUTENTEHO-BOCCTAHOBUTEILHBIE https:/fipi.ru/oge/otkrytyy-bank-zadaniy-oge
peaxin. OKUCITUTEID U https://chem-oge.sdamgia.ru/
BOCCTAHOBUTCIIb.

25- | PacyerHsle 3amaun. Beruucnenue https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge

26 KOJIMYECTBA BEIIECTBA, MACCHI HIIN https://chem-oge.sdamgia.ru/

00BEMa BeIIecTBa Mo KOJIMYECTBY
BEIIIECTBA, MacCce UM 00BEMY OJTHOTO
U3 pEareHTOB WU MPOJIYKTOB PEAKLIUU.
Brruncnenne MmaccoBoil onu
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paCTBOpéHHOFO BCIICCTBA B paCTBOPC.

27-
28

KauecTBeHHBIE peakllMy Ha HOHBI B
pacTBope (XJI0pHa-, HOAUI-, CyIbdat-,
kapOoHaT-, cuiIMKar-, pocdart-,
THJIPOKCHI-UOHBI; HOH aMMOHUS;
KaTHOHbI MeTaioB). [lonyuenue
ra3000pa3HbIX BenlecTB. KauecTBEeHHBIC
peaxIu Ha ra3000pa3HbIe BEIIeCTBa
(kKucImopo1, BOJOPOJI, YIIIEKHUCIIBIH ra3,
aMMHMAK).

[IpaBuna 6e3omacHO pabOTHI B
IIKOJILHOM J1a00paTopHu.
JlaGopaTopHas ocyaa u
o0opyioBaHue.

https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://chem-oge.sdamgia.ru/

Pa3znen 4. BoinoJjiHeHNe peajibHOT0 XMMHYECKOI0 IKcnepuMeHTa (3 yaca)

29- | Bemonuenue 3amanus Ne23 (peaabHbIid 3 https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
31 XUMHUYECKHI SKCIIEPUMEHT). https://chem-oge.sdamgia.ru/

Odopmenue pe3yapTaToB

XUMHYCCKOI'0 OKCIICPUMCEHTA.
Pazneu 5. TecroBblii npakTukyM (3 4yaca)
32- | Orpaborka 3amanuii OI'D 1o XHUMUH. 3 https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
34 Pabora ¢ Onankamu OTBETOB. AHaiu3 https://chem-oge.sdamgia.ru/
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