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PABOYAS ITIPOT'PAMMA

00 XUMHHU

YpoBeHb 00pa3oBaHus: OCHOBHOE 0011Ie€ 00pa30BaHIE

8-10 kimacc (1I Bux, Bapuanr I1)

KoaunuectBo yacoB: 204 yaca (2 yaca B HEAEIIO)

VYyurens xumun: KyiapssiieBa JIronmuia AHaToJIsEBHA

IIporpamma pa3paGoTaHa Ha OCHOBe paOOYMX NPOrpaMM K MPEAMETHON JMHUU
yuebHukoB O.C. I'abpuensna, U.I'. OctpoymoBa, C.A. CrnagkoBa 8-9 kiaccel (YueOHOe
nmocodue g 00meoopasoBaTenbHbIX opranm3ainuii, cocraputenu O.C. N'abpuensn, C.A.
CnankoB, Mocksa, «IIpocsemenue», 2021r.).



HOACHUMTEJIBHAA 3AIIMCKA

PabGouass mporpamma mo xumuu s 8-10 KimaccoB OCHOBHOTO 00miero o0pa3oBaHUs
CHeIMaIbHOTO (KOPPEKIIMOHHOTO) oOpa3zoBarensHOTO yupexacaus |l Buga pazpaborana Ha
OCHOBE paboumx mporpamMMm K mnpeametHoi nuHum yueOHMKOB O.C. I'abpmensua, W.I.
OctpoymoBa, C.A. CnankoBa 8-9 kmaccel (YuebHoe mocoOue ajis 00111e00pa3oBaTeIbHbIX

opranm3anuii, cocraBurenu O.C. IN'a6puemnsH, C.A. CnankoB, MockBa, «IIpocBenienuey,

2021r.).

PaGouas mporpamma juis 8-10 KimaccoB mpeaycMaTpUBaeT 00ydeHHe XUMHH B 00BbEME
2 4acoB B HeAemo, 68 yacoB 3a ydeOHBIM Troa W Hu3ydaercs 3 roja (B OTJIMYHE OT
00111e00pa30BaTEIIbHOM IIKOJIBI, TJIe Ha H3yYCHHUE JAaHHOTO MaTeprajia OTBOIUTCS 2 TOJa).

[Iporpamma mo XxuMuH Aa€T OPEACTABICHUE O IEIAX, OOMIEeH cTpaTerud OOydYeHHS,
BOCIIMTAHUS M PAa3BHTHSA OOYYaIOMIMXCS CPEACTBAMH yUEeOHOIO MpeaMeTa, yCTaHABIMBACT
00s13aTeIIbHOE IIPEAMETHOE COAepKaHue, MPEyCMaTPHUBACT pacIpe/ieicHIe ero 1o Kiaccam
U CTPYKTYpUpPOBaHHE II0 pa3jiellaM M TeMaM IPOrpaMMbl II0 XHMHH, OIPEACISICT
KOJIMYECTBCHHBIC M KAYECTBCHHBIC XapaKTCPUCTHKH COJCPIKAHHS, PEKOMEHIYEMYIO
MIOCJICIOBATEILHOCTh M3YUYCHUS XUMHUHU C YYETOM MEKIIPSAMETHBIX M BHYTPHUIIPEIMETHBIX
CBSI3€M, JIOTHKM Yy4eOHOro IIpoIlecca, BO3PACTHBIX OCOOEHHOCTEM 0OydJarommxcs,
ompeesieT BO3MOKHOCTH MpeIMeTa sl peann3aii TpeOoBaHU K pe3ynbTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTeIbHOW IMPOTrpaMMbl Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs, a
TaK)ke TPeOOBAHHMK K pe3yibTaTaM OOyUCHHsS XMMHUHU Ha YPOBHE IIeJIel M3YYCHHS MpeaMera
1 OCHOBHBIX BHJIOB YyUe€OHO-IIO3HABATEIbHON JEATECIBHOCTH OOYYaroIIErocss M0 OCBOCHHIO
y4e0HOT0 COACP KaHus.

3HaHHE XUMHH CITY>KUT OCHOBOH 711 (POPMHUPOBAHUS MUPOBO33PEHHS 00yJarommIerocs,
€ro MPEeICTABICHUI 0 MaTePHAIIBHOM SAUHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (DOPMHUPYEMBIC
XUMHCH TPEACTABICHHS O B3aMMOIPEBPAICHUSX SHEPIUH W 00 SBOJIOIHMH BEIICCTB B
IIPUPOJIC, O MYTAX PEIICHHS TII00ANIBHBIX MPOOJIEM YCTOMYHUBOTO PAa3BHTHS YCIIOBEUYCCTBA —
CBIPBEBOM, DHEPreTHYCCKON, IHIICBOM M JKOJIOTHYECKON O€30macHOCTH, MpoOIieM
3/IpaBOOXPaHEHUS.

N3yuenue xumuu:

® CIOCOOCTBYET pealii3aliiid BO3MOKHOCTEH sl caMOpa3BUTHUSA U (hOPMHUPOBAHUS
KYJIbTYPBI IHYHOCTH, €€ 00mIel U (yHKIIMOHAIBLHOW IPAMOTHOCTH;

¢ BHOCUT BKJaJd B (POPMUPOBAHHE MBIILICHUS M TBOPYCCKHUX CIIOCOOHOCTEH
oOydJarommxcsi, HABBIKOB HX CaMOCTOSITCIbHOW YYeOHOM JeSITeIBbHOCTH,
AKCIICPUMEHTAJIBHBIX M HCCICIOBATCIbCKUX YMCHHH, HEOOXOAHMMBIX KaK B
MIOBCEIHEBHOM KU3HHM, TaK U B MPO(ECCUOHAIBHOM JIeSITCIHbHOCTH;

® 3HAaKOMHUT CO CIHCHM(UKOM HAYYHOTO MBIIUICHHUS, 3aKJIaJblBacT OCHOBBI
IIEJJOCTHOTO B3MVISAa HA CIWHCTBO NPUPOJALI W  4YEJIOBEKa, SBISCTCS
OTBETCTBCHHBIM 3TAlloM B (PDOPMHUPOBAHUU €CTCCTBEHHO-HAYYHOW IPaMOTHOCTH
00yYaroIINuXCs;

e crnocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K ECTECTBEHHO--
HAayYHBIM 3HAHUSAM, K TPHPOJAE, K YEIOBEKY, BHOCHT CBOW BKJIaJ B
AKOJIOTHYECKOE 00pa3oBaHrEe 00YUJarOITUXCS.

JlaHHBIC HampaBJICHHST B OOYYCHHMH XHMHH OOCCICUHMBAIOTCS  CICIH(PUKOM
coliepKaHUsl Y4COHOro IpeAMEeTa, KOTOPBIA SBJISETCS ICAArOrMuecKd aJalTHPOBaHHBIM
OTpaXCHHEM 0a30BOM HAYKH XMMHUHU Ha ONPEACIEHHOM dTane € pa3BUTHA.

Kypc xuMum Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUs OPUCHTUPOBAH HA OCBOCHHUE
O0OyYaroIMMHUCI CHUCTEMBl II€PBOHAYAJIBHBIX IIOHATHH XHUMHH, OCHOB HEOPraHUYECKOM
XUMHUHU U HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX TOHSITHH OPraHUYECKON XMMHH.

CTpykTypa CcOACp)KaHHS TIPOrpaMMbl II0 XHUMHH C(HOpPMHpOBaHAa Ha OCHOBE
CHUCTEMHOro moaxoja kK e€ m3ydennio. CojepkaHue CKIAIbIBACTCS M3 CHCTEMBI ITOHSATHH O
XUMHUYECKOM 3JIEMEHTE U BEILECTBE U CHUCTEMbI IMOHATHI 0 XUMHUYECKOH peakuuu. O0e 3TH
CHUCTEMbI CTPYKTYPHO OPraHHM30BaHbI IO MPHUHIUIY IOCJIEI0BATEILHOTO Pa3BUTHS 3HAHUN
Ha OCHOBE TCOPETUUYCCKHX MPECTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO yU€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;



— Ilepuoanyeckoro 3akoHa J[. 1. MeHaeneeBa Kak OCHOBHOTI'O 3aKOHA XUMUMU;

— YYCHHS O CTPOECHHM aTOMa U XUMHUYECKOM CBSI3H;

— IIPEACTABICHUHA 00 AJIEKTPOJMTHICCKON JUCCOIMAIINH BEIIECTB B paCTBOPAX.

TeopeTnueckue 3HaHUA PACCMATPUBAKOTCS HAa OCHOBE SMITUPUYECKHA MOJTYYEHHBIX MU
OCMBICIICHHBIX (DAaKTOB, pPa3BUBAIOTCS IMOCIEAOBATEIIFHO OT OJHOTO YPOBHS K JIPyTOMY,
BBITTOJIHSSA (DYHKIMHM OOBSICHEHHS U IIPOTHO3UPOBAHUS CBONCTB, CTPOCHUS U BO3MOXKHOCTEH
MPAKTUYCCKOI0 IPUMEHECHHUS U TTOJYYSHUS N3y4aeMbIX BEIIECCTB.

OcBoeHHE TPOTPaMMEBI [0 XHMMHUH CIIOCOOCTBYET (POPMHUPOBAHHUIO IIPEIACTABICHUSI O
XUMHYECKOM COCTaBJIAIOIICH HAyYHOM KapTUHBI MHpa B JIOTHKE €€ CUCTEMHOM HPUPOIHI,
IIECHHOCTHOI'O OTHOIICHHUS K HAyYHOMY 3HAaHHIO M METOJiaM IO3HaHHus B Hayke. M3yueHue
XUMHH TPOUCXOJHUT C IPHUBJIICUCHUEM 3HAHUN U3 paHee M3YYCHHBIX YUCOHBIX ITPEAMETOB:
«Oxpyxaromuii Mup», «bronorus. 5—7 knacce» n «®dusuka. 7 Knacey.

HOpMaTHBHO-HpaBOBI)Ie AOKYMEHTBI

1. ®epepanbHbiii 3akoH 0T 29.12.2012 Ne 273-®3 (pen. ot 29.12.2022) «O6
obpazoBanuu B Poccuiickoit @enepanyiny (B moCieIHEN peaaKIun).

2. 3akon Kpacaomapckoro kpas ot 16.07.2013 Ne 2770-K3 «O6 oOpa3oBanuu B
Kpacnomapckom kpae» (¢ uameHenusMu Ha 28 anpens 2023 rona).

3. ®enepanbHBIi TOCYJapCTBEHHBIM 00pa30BaTENIbHBIA CTaHAAPT OCHOBHOT'O OOIIETO
oOpa3oBaHusl, YTBEPKJACHHBIA MPUKa3oM MUHHUCTEpCTBa MpocBelieHnus Poccuiickoit
®enepanuu oT 31 mas 2021r. Ne 287.

4. Tlpukaz MunucrepctBa mnpocsemieHuss P® ot 24 HosOps 2022 1. Ne 1025 «O6
yTBEpKJIeHUU efepaibHON  aJanTUpPOBaHHOM  00pa3oBaTENbHON  MPOTpaMMBI
OCHOBHOro  o0miero oOpa3oBaHus [Uisi OOydYalIIMXCA C€  OTPaHUYEHHBIMU
BO3MOKHOCTSIMU 3JI0POBBSI».

5. IIpukaz Munnpocgsemienust Poccuu ot 01.02.2024 No 67 «O BHeceHUU U3MEHEHUU B
HEKOTOpblE TpuKa3sl MuHncrepcTBa mnpocBemeHuss Poccuiickoin  ®Penepanuu,
Kacarougecs peaepaibHbIX aIallTUPOBAHHBIX 00PA30BATENbHBIX POTPAMM).

6. Ilpuka3 Munnpocsemennst Poccun ot 17.07.2024 Ne 495 «O BHeCeHHH U3MCHCHHH B
HEKOTOpblE TpuKa3sl MuHucrepcTBa mnpocsemenus Poccuiickon ®enepannu,
Kacaromuecs GpeaepaibHbIX aJalTHPOBAHHBIX 00Pa30BaTEIbHBIX MTPOTPAMMY).

7. Tlpuxa3 MunuctepcrBa mpocBemieauss PO or 22 mapra 2021 1. Ne 115 «O6
yrBepkaenun l[lopsiaka opraHu3alii W OCYIIECTBJIICHHS — 0Opa30BaTeIbHOM
NEeSTEIPHOCTH  TIO0  OCHOBHBIM  00mIieo0pa3oBaTeIbHBIM  IporpaMmam  —
oOpa3oBaTesbHBIM NIPOrpaMMaM HayaJIbHOTO OOLIET0, OCHOBHOT'O OOLIETr0 U CPEIHETO
o011ero oOpa3oBaHUs».

8. Vka3 llpesunmenta PD ot 9 nHoa6ps 2022 r. Ne 809 «O6 yrBepxkaeHun OCHOB
rOCYJJapCTBEHHON TOJMTUKA 1O COXPAHEHUI0 U YKPEIUICHUIO TPaJUIIMOHHBIX
POCCHUMCKHUX NYXOBHO-HPAaBCTBEHHBIX LICHHOCTEWN.

9. IlocranoBnenue ['maBHOTO rocyapcTBEHHOTo caHutapHoro Bpada P® ot 28.09.2020
Ne 28 «O0 yrBepxkaenun canutapueix mnpasun CIT 2.4.3648-20 «CanuTtapHo-
SMUJIEMHUOJIOTHYECKHE TpPeOOBaHMS K OpTraHU3alMsaM BOCIHUTaHUS U OOydeHWUS,
OTIIbIXa U O3J0POBJECHUS AeTel M MojoJexu» (3aperucTpupoBaHo B MuHiocte
Poccum 18.12.2020 Ne 61573).

10. Ilocranomnenue ['MaBHOTO rOCYIapCTBEHHOTO caHUTapHOTO Bpada P® ot 28 sHBaps
2021 1. Ne 2 O6 ytBepxkaeHun canuTapHbix mpaBui u HopMm CanlluH 1.2.3685-21
«'urneHnvecKkne HOPMATHBBI M TPeOOBaHUS K 00eCIeUeHUI0 0€30MacHOCTH U (WIIH)

0e3BpeqHOCTH JiA 4elloBeKa (hakTopoB cpeabl oOutaHus» (manee - CanlluH
1.2.3685-21).



11.

12.

13.

14.

15

16

17.

18.

19.

[Ipukaz Munobpuayku Poccum ot 9 wmions 2016 r. No 699 «O6 yTBepKaeHUH
MEepPEYHs] OpraHU3alNi, OCYIIECTBIISIONINX BBIMTYCK Y4E€OHBIX TOCOOMH, KOTOpHIC
JIOMYCKAIOTCS K HWCIOAB30BAHUIO TPHU PeaTn3allid HMEIONUX TOCYAapCTBEHHYIO
aKKpeIUTAlMI0 00pa3oBaTeNbHBIX IMPOTPaMM HAYAJIBHOTO OOIEro, OCHOBHOTO
o0111ero, CpeTHero 00111ero 00pa3oBaHUMY.

[Ipuka3z MunucrepctBa npocsenieHus PO ot 21.09.2022 Ne 858 «O0 yTBepx aeHUU
deneparbHOrO MepeyHss Y4YEOHUKOB, JIOMYIIEHHBIX K MCIHOJIb30BAaHUIO TpHU
peanu3alMd HMEIOIIMX TOCYJapCTBEHHYIO  aKKpEIWTalui0  o0pa3oBaTeIbHBIX
IpOrpaMMm Ha4aJbHOTO 00IIEro, OCHOBHOTO OOIIETro, CPeIHEro o0Iero oopa3oBaHus
OpraHu3alMsIMH,  OCYIIECTBIISIIOUIMMU  0Opa30BaTENIbHYI0  JIESITENIbHOCTh U
YCTaHOBJICHHS TIPEACIBHOTO CPOKa HCIOJIh30BAHMS WCKIIOUCHHBIX YYEOHUKOB» (C
M3MEHEHUSIMU 1 AonoHeHussMu oT 21 urons 2023r., ot 21 depas, 21 mas 2024r.)
[Ipukaz MunucrepctBa npocsemienus P® ot 18 wurons 2024 r. Ne 499 «O6
YTBEpXKACHUH (eepaibHOTO TEPEeyHsS ANEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB,
JOMYIIIEHHBIX K HWCIOJIB30BAHUIO TPU peaTM3alldd HMMEIONIUX TOCYIapCTBEHHYIO
aKKpeIUTAlMI0 00pa30BaTENbHBIX MMPOTPAMM HAYAJIBHOTO OOINEro, OCHOBHOTO
00111eT0, CpeTHETO 00111eTO 00PA30BAHUS.

[lucbmo MuHHCTEpCTBAa OO0pa3oBaHus, Hayku U MojojexHod monutuku KK ot
13.07.2021 1. Ne 47-01-13-14546/21 «O cocraBieHnn paboyux MporpaMM Y4eOHBIX
IPEIMETOB U KaJICHJaPHO-TEMaTUYECKOTO TIJIAHUPOBAHUS.

. COopHuk pabouux nmporpamMm K npeamerHoit muHumn yaeonukos I'.E. Pynsutuca, @.I'.

®enbIMaHa OCHOBHOTO 00I1ero o0pa3zoBanus no xumuu i 8-9 kiaccoB (pabouune
nporpamMmsel, Xumus, 8-9 knaccel, maid 00E00pa30BATENbHBIX YUYPEKICHUM,
coctrasutenb H.H. I'apa, Mocksa, «IIpocsemenne», 2013 r.)

. IIpuka3z Munucrepctsa npocsemienust Poccuiickonn @enepanuun ot 22 mapra 2021 r.

Nell5 «O6 yrBepknenun Ilopsimka  opraHu3alii U OCYIIECTBJICHUS
oOpa3oBaTeNbHOM  ACATEIBHOCTH IO  OCHOBHBIM  00II€00pa3oBaTelbHBIM
nporpaMmamM — 00pa30oBaTeNbHBIM MpOrpaMMaM HAYaJbHOTO OOIIEro, OCHOBHOIO
0011IeT0 M CpPEeHETO 00IIero 00pa3oBaHMUs .

[Iporpamma Bocnutanusi ['KOY mkonbei-untepnara r. KpacHomapa, yTBepkIeHHas
pemienueM neparoruyeckoro cosera ot 30.08.2024 r. (mpotokos Nel ot 30.08.2024
rozaa).

Pacniopsbkenue IlpaButensctBa PP ot 09.04.2016 Ne 637-p «O KoHuenuuu
npenoaaBaHus Xxumuu B Poccuiickoit @enepannm.

Konnenmumsi mpenomaBaHusi y4eOHOTO Kypca «XHUMHS» B  00pa3oBaTelbHBIX
OpraHu3auax Poccuiickon benepanuu, peanu3yrommx OCHOBHBIE
oOmeoOpazoBarenbHbIE  MPOTPAMMBbI,  yTBepkAeHa  pemienneM  Kommeruw
MunuctepctBa mpocBenienusi Poccutickoit @enepanuu (MpOTOKOJa OT 23 OKTAOPs
2020 r. No [IK1BH).



COAEPKAHUE ITPOT'PAMMBbI
8 kuacc
(2 yaca B Hezemt0: Bcero 68 u)
Paznen 1. HauajgbHble NOHATHS U 3aKOHBI XUMHUH (27 4yacoB)

Tena wm BemectBa. CBoHcTBa BEIIECTB. JTaJOHHBIC (PU3MUECKHE CBOHCTBA
BelecTB. Marepuanibl U martepuanoBefeHue. Pojib XUMHUU B KU3HH COBPEMEHHOTO
oOmecTBa. OTHOIIEHHE 00IIIeCTBA K XUMHH: XeModuius u xemo(oousi.

Meronbl usyuenus xumuu. HaOmiomenue. OxcrepumeHT. MonaenupoBaHHue.
Mopenu MaTepuaabHbIE U 3HAKOBbIE, UM CUMBOJIbHBIE.

lazer.  XKwuakoctu. TBEpaple BemecTBa. B3auMHble HEpexoAapl  MEXIY
arperaTHbIMH COCTOSTHUSIMU BEIIIECTBAa: BO3TOHKA (cyOnmmarusi) W jaecyOnmmarius,
KOHJICHCAIUS U UCTIApEHUE, KPUCTAIUIU3AIIMS U TIJIaBJICHUE.

duznyeckre ABJICHUSA. YUCThIC BEMIECTBA U CMECH. [ OMOTEHHBIE M T€TEPOTCHHBIC
cmecu. Cmecu razooOpasHbie, >kunkue u TBEpAbIC. CrocoObl pa3JeieHus CMECEei:
MeperoHka, WIW IUCTWUIINSA, OTCTauBaHWE, (QUIBTpOBaHWE, KPUCTAIUIM3AIUS WITU
BhITapuBanue. Xpomarorpadus. [Ipumenenne 3Tux crnoco6oB B 1aOOpaTOPHON MPAKTHKE,
Ha TIPOU3BOJICTBE U B OBITY.

XUMUYECKHE BJEMEHTbl. ATOMBI U MOJEKYJbl. [IpoCThie M CIOKHbBIE BEIIECTBA.
AnnoTtponusi Ha npuMepe Kuciopoaa. OCHOBHBIE MOJOKEHUSI aTOMHO-MOJIEKYJISIPHOTO
yueHusa. HMonsl. BelectBa MOJEKYJISIPHOIO UM HEMOJEKYJISPHOTO CTPOCHHS. 3HAKH



(cuMBOJIBI) XMMUYECKUX 3eMeHTOB. MHdopmaius, KOTOPYI0 HECYyT 3HAKH XUMHUYECKUX
AJIEMEHTOB. JTUMOJIOTHS Ha3BaHUM HEKOTOPBIX XMUMHYECKHUX dJEMEHTOB. [lepuoanueckas
tabnuia xuMuueckux oayemeHtoB JI. M. MenzaeneeBa: KOpOTKONEPUOIHBIH U
JUTMHHOTIEPUOIHBIN BapuaHThl. [lepuonbl u rpynmsl. ['aBHast 1 moOOYHAs MOATPYIIIIBL, UITU
A-u b-rpynnel. OTHOCUTENBHASA aTOMHAs Macca.

Xumuueckue Qgopmynbl.  Mamekcel u  koddduimenTsl.  OTHOCHUTENbHAS
MOJIEKYJIsIpHasE Macca. MaccoBasg J0OJIisI XUMHYECKOTO DJJIEMEHTA B COEIUHECHUMU.
Nudopmarnus, KOTOPYIO HECYT XUMUUYECKHE (OPMYJIBI.

Banentnocts. CtpykrypHbie HOpMYIIbl. XUMUYECKUE DJIEMEHTHI C TOCTOSSHHON U
NEPEeMEHHOM  BaJleHTHOCTHbIO. BwiBom  ¢dopMynbl  CO€IMHEHHUS TIO  BaJIEHTHOCTH.
Omnpenenenre BaJeHTHOCTH XUMHUYECKOTO djieMeHTa 1o gopMmyiie BemiectBa. CocTaBieHue
Ha3BaHUU COEAMHEHUW, COCTOSIIMX M3 ABYX XUMHUYECKUX 3JIEMEHTOB, MO BAJICHTHOCTH.
3aKOH MOCTOSTHCTBA COCTABA BEILIECTB.

XUMUYECKHE peakunu. PeareHTsl U MpOayKThl peakuuu. [Ipu3Haku XuMHUYECKUX
peakuuii. YCIOBHUS X MPOTEKAaHUs U NpeKpaileHus. Peakunn ropeHus. DK30TEPMUUECKHE
U DHAOTEPMHUYECKHUE PEAKIUU.

3aKOH COXpaHEHHsSI MACChl BEIIECTB. XUMHUYECKUE YypaBHEHHs. (COCTaBIICHHE
XUMUYECKUX ypaBHeHu. MHopmalus, KOTOpyro HECET XMMUYECKOE YpaBHEHHE.

Knaccudukanus XMMHUUYECKHX peakIHWil MO COCTaBy W YHUCIY pEareHTOB H
MPOAYKTOB. TUIIBI XUMUUYECKUX peakuuii. Peakunu coeuHeHus, pa3iioKeHUs, 3aMEILCHUS
u oOmeHa. KatanuzaTopsl v kaTanus.

Jemoncmpayuu

» Konnekuust MmaTepuanoB U U3IETUN U3 HUX.

* Mogenu, ucnonb3yembie Ha ypokax (GU3uku, OMOJIOTUU U reorpaduu.

*O0BEMHBIC U TIAPOCTEPKHEBBIC MOCIIA HEKOTOPHIX XUMHUECKUX BEIIECTB.

* Mozaenu KpUCTaIUIMYECKUX PELIETOK.

» Cobupanue mpubdopa s MOJIy4eHHS Ta3a U MPOBEpKa €ro repMEeTHYHOCTH.

* Bosronka cyxoro jibjia, nojaa uiu HadTajauHa.

* ArperatHble COCTOSIHUSI BOJIBI.

* PazgeneHue IByX HECMEMIMBAKOIIUXCS KUIAKOCTEW C MOMOIIBIO JAEITATEIBHON
BOPOHKHU.

o JIlucTumnnarop u ero padboTa.

* YcranoBka i puibTpoBaHus u e€ padoTa.

* YcTaHOBKa /Ui BbITIapuBaHus u € padoTa.

* Konnekiust ObITOBBIX IPUOOPOB 7151 GUIBTPOBAHUS BO3AYXaA.

* Paznenenne kpacsiero BemecTna (iomactepa ¢ MOMOIIBI0 METO/Ia OyMasKHOM
xpomarorpaduu.

* Monenu anaoTponHbIX MOAU(DUKALIUNA YTIEPOIa U CEPHI.

* [lonyuenue o30Ha.

* [Toptpetnl U. 4. bepuenuyca u 1. 1. Menneneena.

» KopoTkoneproiHblii ¥ JJIMHHOIIEPUOIHBIM BapUAHTHI IEPUOAUYECKON CUCTEMBI

. . Menpneneesa. * KOHCTpyrpOBaHH€E MApPOCTEPKHEBBIX MOJIEIIEN MOJIEKYIL.

* Annapat Kunna.

* Paznoxxenue GuxpomaTta aMMOHHS.

* ['opeHune cepbl U MArHUEBOM JICHTBHI.

* [Toptpetst M. B. Jlomonocosa u A. JI. JlaByasne.

* ONBITHI, WIUTIOCTPUPYIOLIUE 3aKOH COXPAHEHUSI MACChI BEIIECTB.

* T'openne dochopa, pacTBopeHre TPOAyKTa TOPEHUS B BOJAEC M HCCIICIOBAHUE

MOJIyYE€HHOT'O PacTBOPA JIAKMYCOM.

* B3anMoaelicTBrE COJITHON KHUCIOTHI C IMHKOM.

* [Tonnyuenue rugpokcuaa meau(Il) u ero paznoxxkeHue npu HarpeBaHUU.

Jlabopamopnsie onvimul

* O3HaKOMJIEHUE C KOJUIEKITNEH 1ab0paTOPHON TTOCY/IBI.



* [IpoBepka repMeTHUHOCTH TTpUOOPA JIJIsl TTOJTYUYEHHUSI Ta30B.

* O3HaKOMJICHHE C MUHEpaJIaMH, 00pa3yIOIMMH TPAHUT.

* IIpuroToBineHue TETEPOT€HHONW CMECH IMOPOILIKOB CEPbI C JKEJIE30M M HX
paszelieHueE.

* BzanmoeiicTBUE pacTBOPOB XJIOPUIOB U MOAHUIOB KM C paCTBOPOM HUTpaTa
cepebpa.

* [Tonnyyenue ruapokcuaa meau(Il) u ero B3aumMoaeiicTBUE C CEPHOM KUCTOTOM.

* B3aumoencTBre pacTBOpa COJIbl C KUCIOTOM.

* [IpoBepka 3aKOHa COXPAHEHUS MACChI BEIIECTB Ha MPUMEPE B3aUMOJECHCTBUS
IEJIOYU C KHUCIJIOTOM.

 [IpoBepka 3aKOHa COXPAHEHUS MACChI BEIIECTB Ha MPUMEPE B3aUMOJCHCTBUS
ménoun ¢ conblo xkeneza(lll).

* PaznosxeHue nepokcua BOAOPO/ia ¢ MOMOIIbI0 okcuia Maprania (I1V).

* 3aMenIeHue KeIe30M MEIU B MEJHOM KYITOPOCE.

Ilpakmuueckue padomul

1. IlpaBuna TexHUKU O€30MACHOCTH W HEKOTOPBIE BUILI padOT B XUMHUYECKON
nabopaTopuu (KaOMHETE XUMUH).

2. HaGnronenue 3a ropsiei CBEYOM.

3. AHanu3 nmo4Bkl (aHajor paboThl «OYUCTKA MOBAPEHHOM COJINY)

Pa3znes 2. Ba:kHeiine npeacTABUTEN HEOPraHNYECKUX BelleCTB.
KosnyecTBeHHbIE OTHOILIEHUSI B XUMHH (29 4acoB)

CocrtaB Bo3nyxa. [lonstune 006 0OBEMHOHM J10JI€ KOMIIOHEHTA MPUPOJHOM Ta30BOU
cMecu — Bo3nyxa. Pacuér oObéMa KOMIIOHEHTA T'a30BOM CMECH MO ero 0OBEMHOM J0Jie U
Ha000POT.

Kucnopon. O3on. [lonydyenue kucinopona. Codupanue u pacrno3HaBaHUE KUCIOPOJaA.
XUMHAYECKHE CBOWCTBA KHUCJIOPOJA: B3aUMOJECUCTBUE C METaUIaMM, HEMETaUIaMU U
CJIOKHBIMH BeniecTBamu. [Ipumenenne kucinopoa. KpyroBopor kucinopoaa B mpupo/ie.

Oxcunpl. OOpa3oBanue Ha3BaHUU OKCHIIOB 1O ux (Gopmynam. CoctaBieHue Gopmyn
OKCHUJOB M0 X Ha3BaHUAM. lIpencraBurenn OKCHUIIOB: BOJA U YIJIEKUCIHBIA a3, HErameéHas
W3BECTb.

Bonopoa B mpupojie. PU3nUeCcKue 1 XUMUUYECKUE CBOMCTBA BOJAOPO/IA, €0 MOJYUYCHHUE
Y IPUMEHEHUE.

Kucnotel, ux cocraB u knaccudukanus. WMunukatopel. Tabmuiia pacTBOPUMOCTH.
CepHas u coJisiHasi KUCJIOTHI, UX CBOMCTBA U MPUMEHEHUE.

Conu, ux coctaB 1 Ha3BaHus. PacTtBopuMocTh colieid B Bode. IIpeacraBurenu comnei:
XJIOPHUJI HaTpusi, KapOOHAT HATPHs, pocdaT KaIbIus.

IToctrostnnast ABoraapo. KonudectBo BemiecTtBa. Mosb. Monsipaas Macca. KpaTHbie
€VHHIBI U3MEPEHUS KOJIMYECTBA BELIECTBA — MUJUIMMOJIb U KUJIOMOJIb, MUJUIUMOJISIPHASA U
KUJIOMOJISIPHAsI MacChl BELIECTBA.

Pacyérel ¢ MCIONIB30BaHUEM MOHATHN «KOJIMYECTBO BEIIECTBA», «MOJIIPHAs Maccay,
«mmocTosiHHas ABorazpo». 3akoH ABoraapo. MoispHbiii 00bEM Ta3000pa3HBIX BEIIECTB.
OtHocuTeNnbHAs TUIOTHOCTh raza mo Jpyromy ra3y. KpaTHble eAuHUIIBI U3MEPEHUsS —
MUJUTAMOJISIPHBIA U KWJIOMOJIIPHBI  O0BEMBI  Ta3000pa3HBIX BeHIeCTB. Pacdy€Trsl ¢
WCIIOJIb30BAHUEM MTOHSITUIN «KOJIUUYECTBO BEIIECTBA», KMOJISIPHASI MACCay, «MOJIIPHBIN 00BEM
ra3oBy, «4UCIO0 ABOTAIPO».

['unpocdepa. KpyroBopot Boasl B mpuposae. dusnyeckne u XMMHYECKHE CBOWMCTBA
BOJIBL: B3AUMOJEHUCTBUE C OKCHUIAMMU.

OcHoBaHus, UX coctraB. PacTBOpUMOCTh OCHOBaHHM B Boje. V3MeHeHHE OKpacku
WHAWKATOPOB B IIEJIOYHOM cpene. [IpencrtaBurenu menoyen: THAPOKCUIbI HATPUS, KU U
KaJIbI[USI.

PactBopurens m pactBopéHHOEe BemecTBO. PactBopbl. PactBopenme. I'mapartsl.
MaccoBass nonst pacTBOPEHHOTO BemlecTBa. Pacyé€rbl, CBS3aHHBIE C KCIOJIb30BAHUEM



MIOHATHSL «MACCOBAsI 10JIsl PACTBOPEHHOTO BEIIECTBAY.

Hemoncmpayuu

* OnpenenieHne coaepKaHusi KUCI0pOJia B BO3AyXeE.

* [TomydyeHue KUCI0PO1a pa3loKEHUEM TIepMaHTaHaTa KaJlis ¥ MEPOKCH]Ia BOAOPO/IA.

» CobupaHue KICJIOPOoaa METOIOM BBITECHEHHUS BO3yXa U BOJIBI.

» Pacnio3HaBaHue KHCIOPOA.

» ['opeHue Maruus, xesnesa, yris, cepbl U pocdopa B KUCIOpo/Ie.

» Komtexkuust OKCHI0B.

* [lonnyuenue, cobupanue U pacrno3HaBaHHue BOJIOPO/IA.

* ['openue Bosopoaa.

* BzaumopeiictBue Bojgopoaa ¢ okcugom meau(Il).

 Komekiys MuUHEepallbHBIX KUCIIOT.

* [IpaBuso pa3baBiaeHUs CEPHON KUCIOTHI.

» Komexuus coueit.

* Tabnuira pacTBOPUMOCTH KHUCIIOT, OCHOBAaHUM U COJICH B BOJIE.

* HekoTopsie MeTauibl, HEMETAJUIbl U COCTUHEHHUSI C KOJTMYECTBOM BEIIECTBA, PABHBIM
1 MoOJIB.

* Mojienb MOJISIpHOTO 00bEMa Ta3000pa3HBIX BEIIECTB.

» KoJutekius oCHOBaHUIA.

Jlabopamopnvie onvimaol

* [JoMyTHEHME N3BECTKOBOM BOBI ITPU MPONYCKAHUU YIJIEKUCIIOTO rasa.

* [lomyyeHue Bogopo1a B3aNMOJICUCTBUEM IIUHKA C COJITHOM KHUCIIOTOM.

 Pacrio3HaBaHue KUCIIOT C TIOMOIIBIO MHAUKATOPOB.

* MI3MeHEeHUE OKPACKH UHIMKATOPOB B IIEITIOYHOU CPETIE.

* O3HaKOMJICHME C TpernaparamMy JOMalllHEeW WM IIKOJIbHOW alTeuKd: pacTBOpaMu

MEPOKCHUIA BOJAOPO/IA, CIUPTOBOM HACTOMKH MOJ1a, aMMHAKA.

Ilpakmuueckue padomut

4. ITonmyyenue, coOupaHue U pacrio3HaBaHUE KHUCIOPO/Ia.

5. [Nony4yenue, cobupanue u pacro3HaBaHUe BOJIOPOIA.

6. [IpuroToBieHue pacTBoOpa ¢ 3aJJaHHOM MacCOBOM J0JI€il paCTBOPEHHOTO BEIECTRA.

Paznen 3. OcHOBHBIE KJIACCHI HEOPraHN4ecKux coeanHenuii (12 yacos)

O06oOmeHne cBeleHWM 00 OKcHaaX, WX KilacCH(pUKAIMW, Ha3BaHUIX W
cBoiicTBax. CriocoObI MOTY4YEHUsT OKCHUIOB.

OcHoBaHus1, UX Kiaaccudukamus, Ha3BaHHWS U CBOMCTBa. B3aumMojencTBue ¢
KUCJIOTAMH, KHCJIOTHBIMM OKCHUJIAaMH U cOJisAMU. PasiiokeHue HepacTBOPUMBIX
ocHoBaHMM. CrIOCOOBI MOTyUYEHNs OCHOBAHUM.

Kucnotel, ux kinaccudukanus u HazBanus. OOmKMEe XUMUYECKHE CBOMCTBA
KUCJIOT. B3aumoaeicTBHE KHCIOT € MeTalulaMUA. OJJEKTPOXUMUYECKUN  Ps
HaNpsDKEHWM  METa/uloB. B3auMonencTBue KHUCIOT C  OKCHUAAMH  METAJUIOB.
B3auMognencTBue  KUCIOT €  OCHOBaHMSIMM —  pEAKUMS  HEUTpaJM3aluH.
BzaumopeiictBue  kucnor ¢ comsamu.  [lomydeHue — OECKUCIOPOAHBIX |
KHUCJIOPOJICOICPKALINX KUCIIOT.

Comnu, ux kimaccuduKaus U CBOMCTBA. B3anMojelicTBue cojiell ¢ MeTallllaMH,
O0COOEHHOCTH ATUX peakinii. BzaumoaenicTBre comeit ¢ cosiMu.

I'eneTndeckue psapl MeTaula M HeMeTauia. ['eHeTndeckas CBsS3b MEXKIY
KJIACCAMU HEOPTaHWYECKUX BELIECTB.

Jlabopamopnsie onvimut
* B3anmoaencTBue OKCuaa Kajablus C BOJOU.
* [lToMyTHEHUE N3BECTKOBOM BOJIBI.
 Peaknyst HeWTpaau3alumu.
* [Tonnyuenue ruapokcuna meau(Il) u ero B3auMoAeiicTBHE C KUCTOTOM.
* Paznoxenue ruapokcuna meau(Il) mpu Harpesanum.



* B3aumoaencTBre KMCJIOT C METaJlJIaMHU.

* B3aumMoaencTBre KMCIIOT C COJIIMHU.

e O3HaKOMJICHHE C KOJUIEKIIUEN COJIEH.

» Bzaumopeiictue cynbdara meau(Il) ¢ xenezom.

e BzanmoelicTBue coJiel ¢ COJISIMHU.

* ['eHeTndeckas CBsI3b MEXIY KJIaCCaMM HEOPraHUYECKHX BEIECTB Ha MpUMEpPE
coenquHeHui meau. Ilpakmuueckue padomuot

7. PemeHue SKCIEpUMEHTAIBHBIX 3agady 1o TemMe «OCHOBHBIE  KJIACChI
HEOPraHUYECKUX COCAMHECHUIN.

COLEPKAHUE ITPOT'PAMMBbI
9 kJacc
(2 gaca B Hezemo: Bcero 68 )
IToBTOpEHME HEKOTOPHIX BOMIPOCOB KYpca XUMHHU 8 KJI (2 1)
Paznean 1. Ilepuognyecknii 3aK0H 1 EPHOAUYECKAS CHCTEMA XUMHUYECKHUX
3JIEMEHTOB
. U. Menneneea. Ctpoenue atoma (11 )

EcrecTBeHHbIE  ceMECTBA  XMMHMYECKHMX  JJIEMEHTOB:  IIECJIOYHBIE U
HICJIOYHO3EMENbHBIE  METaJUIbl, TaJlOT€Hbl, WHEPTHhIE (OJAropojHbIE) Ta3bl.
AmMdoTtepHOCTh. AMBOTEpHBIE OKCUIBI U THAPOKCHIBI. KoMIIIeKCHBIE COH.

Otkpoeitue /. M. MeHneneeBbiM NEPUOANMYECKOIO 3aKOHA W CO3JaHUE UM
MEPUOANYECKON CUCTEMbI XUMHYECKHX AJIIEMEHTOB.

ATombl Kak (opma CyIIECTBOBaHMS XUMHUYECKHX 3JeMeHTOB. (OCHOBHBIE
CBEJICHHS O CTPOCHUU aTOMOB. J{0Ka3aTebCcTBa CI0KHOCTH CTPOCHHS aTOMOB. OTBITHI
Pezepdopna. [lnanerapHas Mosiesib CTPOCHUS aTOMa.

CocTtaB aTOMHBIX Si€p: MPOTOHBI, HEUTPOHBL. OTHOCUTENBHAS ATOMHAsI Macca.
B3anMOCBsI3p NOHATUNA «IPOTOHY», «HEUTPOH», «OTHOCUTEIbHAS aTOMHAs Maccay.
Mukpomup. OneKkTpoHbl. CTpOEHHE 3JIEKTPOHHBIX YPOBHEH AaTOMOB XUMHUYECKUX
anemeHToB |—20. IloHsATHE O 3aBEpIIEHHOM JJIEKTPOHHOM YypoBHE. HM30TOmBI.
@u3NYeCKUil  CMBICT  CHUMBOJMKHM  IMEpUOAUYECKOM  cuctembl. CoBpeMeHHas
bopMyIMpOBKa IEPUOINYECKOTO 3aKOHA. MI3MEeHEeHMsT CBOMCTB 3JIEMEHTOB B MEPUOIaX
U TPYIIax Kak (GYHKIUS CTPOSHUS SJIEKTPOHHBIX 000J0UEK aTOMOB. XapaKTEPUCTUKA
AJIEMEHTAa-METaJUIa U 3JIEMEHTa-HEMETallla MO0 MX MOJOXKEHUI0O B MNEPUOIMYECKON
cUCTeMe XuMHuUYeckux djeMeHToB /. 1. Menpaeneena.

Hemoncmpauuu

* Paznuunbie hopmbl TaOIHI] TIEPUOANUECKON CHCTEMBI.

* MopaenupoBanue nocrpoeHus nepuoanueckou cucremsl . 1. Menneneesa.

* Mozenu aTOMOB XUMHUYECKUX HJIEMEHTOB.

* Moaenu aToMOB 25IeMEHTOB 1—3-T0 IEpHOI0B.

Jlabopamopnuvie onvimol

* [Tonyuenue ampoTepHOTO TUAPOKCUAA U UCCIIEIOBAHUE €TO CBOMCTB.

Pa3zpen 2. Xumuueckas cBa3b. OKHCIAMTEILHO-BOCCTAHOBHTEIbHBIE
peakiuu (13 )

HNonnast xumudeckas cBsi3b. IOHBI, 00pa30BaHHbBIC aTOMaMH METAJIJIOB M HEMETAILIIOB.
Cxembl 00pa30BaHUs HOHHOM CBSI3M I OMHAPHBIX cOeaUHCHNM. MIOHHBIC KpHUCTAIITHYSCKUE
pemérkn W (QU3NUECKHe CBOMCTBA BEIICCTB C OJTHM THUIIOM pemérok. I[loHsTne o
(hopMYIIBHOM €TMHUIIC BEIIECTRA.

KoBanenTHas xumuueckasi CBs3b. JJISKTPOHHBIE U CTPYKTYpHBIC popmyisl. [loHsaTre
o BaneHTHOCTH. KoBasleHTHas HenoysipHas cBsA3b. CxeMbl 00pa30BaHMs KOBAJICHTHOM CBS3H
JUIl OMHAPHBIX COeAMHEHHMM. MOJICKYJISIpHBIE M aTOMHBIC KPHUCTAUTMYECKHE PEIIETKH M
CBOMCTBA BEIIECTB C ’TUM THUIIOM PEIIETOK.



DJIEKTPOOTPULIATENBHOCTh. Psifi anmekTpooTpuuarebHoCcTH. KoBajeHTHass moJsipHas
xuMuueckass cBsizb. Jlumonb. Cxembl 0Opa3oBaHUs KOBAJCHTHOW TOJISIPHOM CBS3U JIJIs
OMHAPHBIX COeTUHEHUN. MOJIEKyIsIpHBbIE U ATOMHBIE KPUCTAUINYECKHE PEIIETKH U CBOMCTBA
BEIIIECTB C 3TUM TUIIOM PEUIETOK.

Mertanyeckass XMMHAYECKasi CBA3b M METALNIMYECKAS KPUCTALIMYECKAS PEIIETKA.
CBolicTBa BENIECTB C ITUM TUIIOM PEIIETOK. EAnHas mpupoaa XMMUYECKUX CBA3CH.

Crenenb okuciieHusi. CpaBHEHME CTEICHU OKHCICHUS W BalleHTHOCTU. [lpaBuia
pacuéra cTerneHei OKucaeHus 1Mo GopMynamM XUMUYECKUX COCTUHECHUH.

OKuUCIUTENBHO-BOCCTAHOBUTENbHBIC peakiuu. OnpeesieHue CTENEeHEH OKHCICHUs
JUISL DJIEMEHTOB, O0pa3yloIIMX BeEIIeCTBAa pa3HbIX KiaccoB. Peakiiuu WOHHOro oOMeHa H
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIbHBIE peakiui. OKUCIUTEIb U BOCCTAHOBUTEIb, OKUCJICHUE U
BoccTaHOBJICHHE. COCTaBJICHHE YpPAaBHEHUN OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI
METOIOM 3JICKTPOHHOTr0 OayiaHca.

Hemoncmpayuu

* Buneodparmentsl u ciaiasl « MToHHasS XUMUYECKasi CBS3bY.

 Komnekiys BeecTB ¢ MOHHOM XMMUYECKOM CBS3BIO.

* Mojenu HOHHBIX KPUCTAIIMYECKUX PELIETOK.

* BuneodparmenTsl u ciaiiapl «KoBajgeHTHAsS XUMHYECKasT CBS3bY.

 Komekiys BeecTB MOJIEKYJISIPHOTO U aTOMHOI'O CTPOCHHUS.

* Mopenu MOJEKYJISIPHBIX M @aTOMHBIX KPUCTAUTMYECKUX PEIIETOK.

* BuneodparMenTsl u ciaiapl « Metamnueckas XuMAYecKas CBSI3by.

» Konnekius «MeTasuibl U CILJIaBbD.

» B3aumoeiicTBre ITUHKA C CEPOM, CONSTHOM KUCITOTOM, XmopuaoM meau(1l).

 ['opeHne maruus.

* B3auMo1e1CTBHE XJIOPHOW U CEPOBOIOPOJHON BOJIBI.

Jlabopamopnsie onvimui

* 1I3rotoBiieHHE MOJI€JIN, WILTFOCTPUPYIOIICH CBOMCTBA METAINTIMYECKOM CBSI3H.

Paznen 3. O6o0meHue cBeneHuii. Xummnueckue peakuuu (7 4)

bunapasie  coegumHeHus. OKCHABI  coyiecoOpasyrolue W HEcoJIeoOpasyrolue.
I'mapokcuasl: OocHOBaHUSA, aM(pOTEPHBIC THIPOKCUJIBI, KHUCIOPOJCOJASPKAIIUE KHUCIIOTHI.
Cpennue, KUCIbIEe, OCHOBHBIE M KOMILJIEKCHBIE COJIH.

O6oOmenne cBeAcHUM O XHMHUYECKHX peaknmsax. Kiaccubukanus XuMHYECKUX
peakIuii o pas3IMYHBIM IIPU3HAKAM: COCTaBYy W YHCIY PEarupylomuX W O0pa3yrONIUXCs
BEIIIECTB, TEITIOBOMY 3 (PEeKTy, 00paTUMOCTH, N3MEHEHUIO CTEIIEHEH OKUCICHUS 2JICMEHTOB,
00pa3yroIuX pearupyroiiyue BEIIeCTBa, arperaTHOMY COCTOSHHUIO peardpyroliux BEHIeCTB,
HCMOJIb30BaHUIO KaTajau3aTopa.

[IoHsATHE O CKOPOCTHM XUMHUYECKOW peakuuu. PakTopbl, BIMSIONIME HA CKOPOCTH
XUMHUYECKUX PEaKIMid: IPUpPOJa pearupyronux BEIIECTB, UX KOHILIEHTpallMs, TeMIepaTypa,
TJIOIIAIb COMPUKOCHOBEHHUS, HEMUKE KaTtanu3aropa. Karanus.

Hemoncmpayuu

e (O3HAKOMJICHHE C KOJUICKIIUSIMHU METAJUIOB M1 HEMETAJIJIOB.

e (O3HAKOMJICHUE C KOJUICKIIUAMHU OKCUIOB, KUCJIOT, COJICH.

e 3aBHCUMOCTh CKOPOCTH XMMHYECKON peakIuyd OT MPUPOJbI PEearupyroIux
BEIIECTB.

e 3aBHCUMOCTbh CKOPOCTH XMMHUUYECKON PEAKIIMU OT KOHIIEHTPAIIMU Pearupyromux
BEIIECTB.

e 3aBHCUMOCTh CKOPOCTH XHMHYECKON pEaKIMH OT IUIOIIaJAu CONMPUKOCHOBEHUS
pearupyrommx BeecTs.

e 3aBHCUMOCTh CKOPOCTH XMMHUUYECKON PEAKIIMM OT TEMIEpaTyphl pearupyromnmx
BEIIECTB.

Jlabopamopnsie onvimui
e B3auMoaencTBHE aMMHUaKa U XJIOPOBOIOPOIA.



Peakuus HenTpanmu3amuu.

HaGmronenue TemnoBoro addexra peakiiuy HeUTpaaru3aluu.

B3aumoneiictBue cepHoit kuciothl ¢ okcuaom meau (II).

PaznoxxeHue nepokcua BoJ0poia ¢ MOMOIIBIO KaTajdasbl KapTodes.

3aBUCUMOCTh CKOPOCTH XUMHUUYECKOW PEAKIUU OT MPUPOJIBl pearupyrouux

BCIIIECTB Ha MPUMEPE B3aUMOJCHCTBHS PAcTBOPOB THUOCYIb(paTa HATPUS U

XJiopuaa 6apusi, THOCYIb(aTa HATPUSI U COJITHON KUCIIOTHI.

e 3aBUCUMOCTh CKOPOCTH XMUMHYECKOM PEaKIMU OT HPUPOAbl KHUCJIOT IPU HX
B3aMMOJICHCTBHUH C KEJIE30M.

e 3aBUCUMOCTb CKOPOCTU XUMHUYECKON PEAKIMU OT TEMIIEPATYPHI.

® 3aBHCUMOCTb CKOPOCTH XMMHUYECKON PEaKIuy OT KOHIICHTPAILUH.

e 3aBHCUMOCTbh CKOPOCTH XHMHUYECKON PEAKUMH OT IUIOIIaJAu CONMPUKOCHOBEHHUS
pearupyronmx BEIIECTB.

e 3aBHCUMOCTb CKOPOCTH XMMHUYECKOMN PeaKiuy OT KaTajanu3aTopa.

Paznen 4. Xumuveckune peakuuu B pacteopax (15 u)

[ToHsiTe 00 AJIEKTPOIUTHUYECKON AUCCOLMAIMH. DJIEKTPOJIUTHI U HEIJICKTPOJIUTHI.
MexaHu3M JHUCCOLMAIMN BJIEKTPOJIUTOB C pa3IUYHBIM XapakTepoMm cBsi3u. CTeneHb
AIEKTPOIUTHUECKOMN nuccoruanuu. CUIbHBIE U CITa0bIe SJIEKTPOIUTHI.

OCHOBHBIE TMOJIOKEHUS TEOPUH DIIEKTPOIUTUUECKON auccormanuu. Kinaccuduxarus
MOHOB U UX CBOMCTBA. KHCIOTBI, OCHOBaHUS U COJIM KaK 3JIEKTpOUTHI. VX Kimaccudukaims
Y TACCOLMALIUSL.

OOmue XUMUYECKHE CBOMCTBA KHUCJIOT: U3MEHEHHE OKpPAacKH HHIAMKATOPOB,
B3aUMOJECHUCTBUE C METaUlaMM, OKCHJAAMU W TUAPOKCHUIAMU METAJUIOB U  COJISIMMU.
MonekynspHble U MOHHBIE (TIOJHBIE M COKPAIIEHHBIE) YpaBHEHUS peakiuil. XuMUYeCKun
CMBICJI COKPAUIEHHBIX YPAaBHEHUW. Y CJIOBHUS MPOTEKAHUS PEAKLMUN MEXKAY SJICKTPOJIUTAMU
110 KOHIIA. Ps1 akTUBHOCTH METAILIIOB.

OO1mre XMMHUYECKHE CBOMCTBA IIEJIOYEH: B3aMMOAECHCTBUE C KHCIOTaAaMH, OKCHUIAMU
HEeMeTauioB, coysiMu. OOnme XMMHYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUMU:
B3aUMOJICCTBHE C KHCIOTaMH, pas3joKeHHe mpu HarpeBaHuu. OOIME XUMHYECKUE
CBOWCTBA CPEAHUX COJICH: B3aUMOACHUCTBUE C KUCIOTaMH, IIEJI0YaMH, COJISIMU U METaJIJIAMU.
B3auMoencTBre KUCIIBIX COJIEN CO MIEIIOYaMH.

['unponus kak 0OMEHHOE B3aMMOJICUCTBHE COJIEH ¢ BOAOW. [ MIpoIn3 COMU CHIIBHOTO
OCHOBaHMS U ci1ab0¥i KuciaoThl. ['maponu3 coiau cnaboro OCHOBaHUS M CHUIBHOM KHUCIIOTHI.
Bonoponnslii mokazarens (pH).

CBoiiCTBa KHUCIIOT, OCHOBaHUM, OKCUAOB M COJIEN B CBETE TEOPUU DJICKTPOJIUTHUECKOMN
JTUCCOIIMAIINY U TPEACTaBICHUN 00 OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX PEAKITUSX.

Hemoncmpauuu

* lcnipiTanue BEMIECTB U UX PACTBOPOB Ha AJIEKTPONPOBOIHOCTD.

* 3aBUCUMOCTD 3JIEKTPOIPOBOAHOCTH YKCYCHOM KHUCIIOTHI OT KOHIIEHTPAIUU.

* JIBM>KEHME OKPAILIEHHBIX HOHOB B JIEKTPUYECKOM IIOJIE.

* OnpeesieHNe XapakTepa cpelibl B paCTBOPaX COJICH.

Jlabopamopnsie onvimut

* luccormarust ciiabbIX SJEKTPOJIUTOB HA IPUMEPE YKCYCHOM KUCIIOTHI.

* lI3MeHeHne OKpacKu MHIUKATOPOB B KUCIIOTHOM Cpee.

 Peakuus HeWTpaM3auy pacTBopa MEIOUH PA3IUIYHBIMU KUCIOTAMMU.

* [Tonnyuenue ruapokcuaa meau(Il) u ero B3auMoAeCTBUE C pa3IMUYHBIMA KUCIOTaAMHU.

* B3aumoieiicTBue CUIIbHBIX KUCIOT ¢ okcuoM meau(Il).

* B3anmMo1eCTBUE KUCIOT C METAJUIAMM.

» KauecTBeHnHas peakius Ha KapOOHAT-HOH.

* [Tonydenue cTy1HSI KDEMHUEBOMN KUCIIOTHI.

» KauecTBeHHas peakiiysi Ha XJIOPUI- UITU CYTb()AT-UOHBI.



* I3MeHEHnEe OKpacKu MHIMKATOPOB B IIEJIOYHOM Cpelie.

* B3auMo1eMCTBHE MIETOYEN C YTIIEKUCIIBIM Ia30M.

» KauecTBeHHas peakuus Ha KATUOH aMMOHHSL.

* [Tonnyuenue ruapokcuaa meau(ll) u ero paznoxenue.

* BzaumopeiicTBre kKapOOHATOB C KMCIOTaMHU.

* [Tonnyuenue ruapoxcuaa xemnesa(Ill).

* B3aumopeiictBue xenesa ¢ pactBopom cyibdara meau(ll).

Ilpakmuueckue padomuol

1. Pemenue -dKCIEpUMEHTANBHBIX 3aa4 MO TeMe  «NEKTPOJIUTHYECKAS
TUCCOLIAALINSY.

Pa3nen 5. Hemeraiibl 1 ux coeaunenust (17 1)

CrpoeHre aTOMOB HEMETAJJIOB U UX IMOJOKEHUE B MEPUOAUYECKON cucTteMe. P
ANEKTPOOTPULIATENBHOCTH. KpHcTaiunueckue pemeéTku HEMETAIUIOB — MPOCTHIX BEIIECTB.
duznueckre cBoiicTBa HemeTaiwioB. OOmKMe XUMUYECKHE CBOMCTBA HEMETaJUIOB:
OKHCIIUTEJIbHBIE U BOCCTAHOBUTEIIbHBIE.

l'anorensl, cTpoeHME HX arTOMOB M MOJIEKyJl. DU3NYECKUE U XUMHUYECKHE
CBONCTBA TAJIOT€HOB. 3aKOHOMEPHOCTU M3MEHEHHSI CBOMCTB TraJIOT€HOB B 3aBUCHMOCTHU OT
UX MOJIOKEHUS B IEPUOJAMYECKON cucteMe. HaxoxkieHue rajoreHoB B IPUPOAE U HUX
nojgydeHue. buonornueckoe 3HaueHUE U MPUMEHEHUE TaJIOT€HOB.

['anoreHoBOAOPOABI U COOTBETCTBYIOIIME MM KHUCIJIOTHI: IUIABUKOBAs, COJISHAS,
OpoMOBOIOpOSIHAs, HOAOBOJOpoAHas. ['amorenunbl. KauecTBeHHBIE peakiUM  Ha
rajoreHu-uoHbl. [I[puMeHeHne coeIMHEHNN raJIOr€HOB.

O6mias xapakrepuctuka snemeHToB VI A-rpynmel. Cepa B mpupone u e€
noyiydeHue. AJUTOTPOIHbIE MOJU(UKAIUKA Cepbl M UX CBOMCTBA. XUMHUYECKHUE CBOMCTBA
Cephl U €€ MPUMEHECHUE.

CepoBOIOPOJI: CTPOCHHE MOJIEKYJbl, (PU3NYECKHEe U XUMUYECKHUE CBOWCTBA,
noiyyeHue u 3Hadenue. CepoBopoponHas kuciora. Cynbpuabl U HX 3HAYCHUE.
JIroMuHODOPHI.

Oxkcupn cepwi(IV), ceprucras kucioTa, cyibpuThl. KaduecTBeHHas peakius Ha
Cynb()UT-UOH.

Oxcun cepoi(VI), cepnas kucnorta, cyiabhatsl. Kpuctamioruaparsi.

CepHasi KuCJIOTa Kak CHUJIBbHBIN 3yiekTponuT. CBoMCTBa pa30aBIEHHON CepHOMU
KUCJIOTBl KakK TUIIMYHOM KHUCJIOTHI: B3aUMOJCHUCTBUE C METaJlaMH, OCHOBHBIMU W
aM(pOTEpHBIMU OKCHJIAaMHU, OCHOBAHUSIMU U aM(POTEPHBIMH THUIPOKCUAAMH, COJISIMHU.
KauectBennas peakius Ha Cyinb}ar-noH.

Hemoncmpauuu

» Kosiekuust HeMeTaios.

* Mozaeny KpUCTaIUIMYECKUX PEIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.

* O30HATOP ¥ MPUHIIUIIBI €70 PaOOTHI.

* ['opeHne HeMeTamI0B — MPOCTHIX BEHIECTB: cephl, (hochopa, IPEeBECHOTO YIIIS.

» OOpas3iibl TAIOT€HOB — MPOCTHIX BEIIECTB.

* B3anmoaeiCcTBUE raJIOT€HOB C METAJIJIAMU.

* BeiTecHenue xjgopa 6poMoM WM HOJa U3 PACTBOPOB UX COJICH.

» Kosnekuust npupoAHBIX COSIMHEHUH XJIOPa.

* B3auMoieiicTBHE CEphl C METAJUIAMHU.

* ['opeHue cepbl B KUCIIOPOJE.

* Komnekuust cyabGUIHbIX Py,

» KayecTBeHnHas peakius Ha CyJIb(QUI-HOH.

» O0eciBeUrBaHUE OKPAIICHHBIX TKAHEH CEPHUCTHIM Ta30M.

* B3anmoaencTBue KOHUEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEJIBIO.

» OOyrnvMBaHue OPraHNYECKUX BEIIECTB KOHIICHTPUPOBAHHOW CEPHOI KHUCIOTOM.

Jlabopamopnsie onvimul

* Pacnio3HaBaHue rajgoreHu-uOHOB.



* KayecTBeHHbIE peakiu Ha CyIb(haT-uOHBI.
Ilpakmuueckue padomut

2. I3ydyeHue CBOMCTB COJITHOM KUCIIOTHI.

3. 3yueHue CBOMCTB CEPHOM KUCIIOTHI.

IToBTOpEHME, 00001IEHHE U KOHTPOJIb IO Kypcy 9 ki (3 1)

COJEPXAHUE NPOI'PAMMBbI
10 knacce
(2 gaca B Hezemo: Bcero 68 )
Pa3znen 1. HemeTa/sIbI M UX cOeMHEHUSA

OO6miast xapakTepucTuka 3JeMeHTOB VA-Tpynmbl. A30T, CTpOEHHE €ro atoma H
MoJIeKyJbl. DU3nyecKkue U XUMUYECKHE CBOMCTBA U MPUMEHEHHE a30Ta. A30T B IPUPOJIE U
€ro OMoJIoruyYecKasi pob.

AMMHAK, CTpOCHHE MOJIEKYJbI U (U3MYECKHE CBOMCTBAa. AMMMauHas BoOja,
HAIIATBIPHBIA CIHPT, THAPAT aMMHUaka. JJOHOPHO-aKIEeNTOPHBIM MeXaHU3M 00pa3oBaHUs
CBS3U B KaTHOHE aMMOHMs. BoccranoBUuTenbHbIe cBOMCTBa ammuaka. Coiau aMMOHUS U UX
npuMeHeHue. KauecTBeHHas peakiiys Ha KAaTHOH aMMOHHUSL.

Oxkcunapl a3oTa: HecoieoOpasylollue M KHUCJIOTHBIE. A30THCTas KHUCIOTa U
HUTPUTHL. A30THasI KHCIIOTA, €€ MoTy4YeHue u cBoiicTBa. Hutparsl.

®ocdop, crpoenue aroma u amwrorponus. Dochunpl. Dochun. Oxcun
dbochopa(V) u bochopnas (oprodochopnas) kuciora. Docdarsl.

OO6miast xapakTepucTuKa 3yeMeHTOB I[VA-rpynmbel: OCOOCHHOCTH CTpOEHUS
aTOMOB, MPOCTHIX BEIIECTB M COCIMHEHUU B 3aBUCUMOCTH OT IOJOXKEHHUS DJIEMEHTOB B
MEePUOJIMYECKON cucTeMe. YTIepoJ. AJUIOTpONHbIe MOAU(UKAIMK: ajaMma3, rpadur.
AMOpPOHBIN yriiepoa: caka, aKTUBUPOBAHHBIA yroib. AncopOuus. XUMUYECKHUE CBONCTBA
yraepoja. Kokcoxumuieckoe mponu3BOJICTBO U €ro MpoayKius. Kapouasi.

Oxcun yrnepoaa(Il): crpoenune Moisekyinbl, TojlyueHHe U cBoiicTBa. OKcun
yraepona(IV): crtpoenue Molekynbl, MOJyYEeHUE W CBOMCTBA. YroisibHas kucioTa. Conu
YTOJIBHOM KUCIOTHI: KapOOHATHI M TUpOoKapOOHaThl. TeXHUYECKas: U MUIIeBast COIa.

Opranuueckast XuMmusi. Y TII€BOIOPO/IBI.

MeraH, 3TaH ¥ NpOMaH Kak MnpeenbHble (HACBIIMIEHHBIE) YITIEBOOPOAbl. JTUIIEH
W alleTUJICH KaK HempeaelbHble (HEHACHIIEHHBIC) YTIIIeBO0pOibl. CTPYKTYpHBIE (hOPMYIIBI
BemecTB. [opeHme  yrieBomoposoB.  Peakiiuu — AeruIpupoBaHHs  MPEICIbHBIX
YTIIEBOJIOPOIOB.

CrnupThl. DTUJIOBBIA COHUPT, €r0 TMOJYyYEeHHE, MPUMEHEHHE U (HU3UOJIOTHUUECKOe
nercTBue. TpEXaTOMHBIM CIUPT TIJIMUEPUH. YKCYCHas KHUCJIOTa KAk IIPEACTABUTEIIb
KapOOHOBBIX KUCJIOT.

KpemHunii: ctpoenune aroma W HaxoxjaeHwe B mnpupoje. CHUIMIUILI U CUJIaH.
CgoiictBa kpemuus. Oxcun kpemuusi(I1V). Kpemuuesast kucinora u e€ comu.

[IponsBoacTBO cTekna U ueMmeHta. [Ipoaykuus CUIMKAaTHOM IMPOMBILIJIEHHOCTH:
ONTHYECKOE BOJIOKHO, KepamuKa, dhapdop, ¢pasac. OnTuyeckoe BOJIOKHO.

Hewmeramnsl B mpupozae. @pakioHHas EPETOHKA KUIAKOTO BO3AyXa KaK CIoco0
MOJIy4eHHUsST KUCJIOopoJa, a3oTa W aprona. [lomydenne docdopa, kpeMHus, xjopa, HOJA.
DIIEKTPOJIN3 paCTBOPOB.

[Tomy4yeHnue cepHON KUCIOTHI: CHIPHE, XUMH3M, TEXHOJIOTHYECKAs CXeMa, METOJ
KHUTISIIETO CJIOSl, TPUHIMIBI TEIUIO0OMEHa, MPOTHUBOTOKAa H  HUPKymsiuu. Oneywm.
[Tpon3BOACTBO aMMHaKa: ChIPhE, XUMU3M, TEXHOJIOTHYECKAs CXeMa.

Hemoncmpauuu

» Kosiekuuyst HeMeTaioB.

* Moaenu KpUCTAITUNYECKUX PEeIETOK HEMETANIOB: aTOMHBIE U MOJICKYJISIPHBIE.

* O30HATOP W MPUHIIUATIBI €r0 PAOOTHI.

* luarpamma «CocTaB BO3ayXa.

* Buneodparments! u cnaiiast «[Itnabu 6a3aps».



* [lonyuenue, coOupaHue u pacrno3HaBaHUE aMMHUaKa.

* Paznoxxenue GuxpomaTa aMMOHHUS.

* B3anmoaencTBrue KOHLUEHTPUPOBAHHOM a30THOU KUCIIOTBI C MEBIO.

* ['opeHue 4€pHOro mopoxa.

* PaznioxeHne HUTpaTa Kajaus U TOPEHUE B HEM JIPEBECHOT'O YrOJIbKA.

» O0pas31bl TPUPOAHBIX coenuHeHui docdopa.

* 'openue pochopa Ha Bo3ayxe U B KUCIOPOJE.

* [Tonyuenue 6enoro ocdopa 1 vucbITaHUE €r0 CBONCTB.

 Komnekuus «O0pa3iibl NpUPOIHBIX COSTUHEHUHN YTIEPOIay.

* [Toptper H. JI. 3enmunckoro. IlornoneHne pacTBOPEHHBIX BELIECTB WIIM T'a30B

AKTUBUPOBAHHBIM YIJIEM.

* YCTpOMCTBO IPOTUBOrasa.

* Monenu MOJIEKyal ME€TaHa, 3TaHa, STUJICHA U alleTUIICHA.

* BzaumonelictBue sTuieHA ¢ OpOMHON BOJOM W PACTBOPOM II€pMaHTaHaTa
KaJIASL.

* OO011Me XMMUYECKUE CBOMCTBA KUCIIOT Ha MPUMEPE YKCYCHOM KUCIIOTHI.

» KauecTBeHHas peakys Ha MHOTOATOMHBIE CITUPTHI.

* Komnexkuust «O0Opasiibl NPpUPOIHBIX COSTUHEHUN KPEMHUSD.

» Konnekuus cTekia, KepaMuKd, IEMEHTA U U3JICJIUA U3 HUX.

» Komnekuusi npoayKIuK CUIIMKATHOW MPOMBIILIEHHOCTH.

* Buneodparments! u cnaiiapl «[Ipor3BoACTBO CTEKIIA U IEMEHTAY.

» Komnekuust «IIpupoaHbie COETUHEHUSI HEMETAILIOB.

* Buneodparments! u cnaiiipl « OpakiinoHHasi IEPETOHKA KUIKOTO BO3IyXay.

* Buneodparments! u cnaitnsl «llomydeHue Bomopoja, KHUCIOPOJa U TallOT€HOB

ANEKTPOIUTUIECKUM CIIOCOOOMY.

* Mopenu annapaToB JJ1s IPOU3BOJICTBA CEPHOU KUCIIOTBHI.

* Mozenp KUITALIETO CIIOS.

* Mozenp KOJIOHHBI CUHTE3a aMMUAKa.

* Buneodparments! u cnaiipl «I[Ipou3BOACTBO CEPHOM KUCTOTHI.

* Buneodparmentsl u cnaiiasl «IIpon3BoACTBO aMMHaKay.

» Komneknuust «CpIpb€ IJIs MOTYUYECHUS] CEPHOUN KUCIOTHD.

Jlabopamopnsie onvimaol

» KauecTBeHHas peakius Ha KATHOH aMMOHMSL.

* XMMHYECKUE CBOWCTBA a30THOM KUCJIOTHI KaK 3JIEKTPOJIUTA.

» KauecTtBeHHbIe peakuuu Ha ¢ocdar-HoH.

* [lonydeHue 1 CBOMCTBA YTOJIbHON KUCIIOTHI.

» KauecTBeHnHas peakiusi Ha KapOOHAT-HOH.

* [IponyckaHue yriaekuciaoro ra3a 4epes pacTBOp CUIIMKATa HATPUSL.

Ilpaxmuueckue padomul

1. ITonydyenne aMmmMuaka v U3y4eHUE €ro CBONCTB.

2. [lonydyenue yriekucioro raza. KauecrBeHHast peakius Ha KapOOHAT-UOHBI.

Pa3nen 2. MeTaJsIbI M X CO€THHEHUS

[TomoxeHne MeTaioB B MEPUOIUYECKON CUCTEME XMMHUYECKUX 3jieMeHTOB /[[. U.
MenzeneeBa, CTpOCHHE aTOMOB M KPHUCTAUIOB METAUIOB. Meraimueckas CBSI3b H
METaJUIMYECKasl KpUCTaUIMUecKas pemérka. Ou3nyeckue CBOMCTBAa METAJUIOB: AJIEKTPO- U
TETJIONMPOBOAHOCTD, OTpaXKaromasi CIOCOOHOCTh, IUIACTHYHOCTh. UEpHBIE W IIBETHBIC
METaJLIBL.

Mertannel Kak BOCCTAHOBUTENU. OJIEKTPOXMMHYECKUM PAJl  HANPSKEHUI.
B3aumogencTBue METAUIOB € HEMETAUIAMHU, OKCHUJAMM, KHCJIOTaAMH, COJISIMH.
AJIFOMUHOTEPMHUS.

OO6mrast xapaktepuctuka dJeMeHTOB IA-rpynmbl. OKCUABI W THAPOKCHUIBI
LIECJIOYHBIX METAJUIOB, HUX I[IOJy4Y€HHWE, CBOMCTBA, NIPUMEHEHHE. BakHeume cou



MIEJIOYHBIX METAJUIOB, MX 3HAY€HUWE B TMPUPOJE U KU3HU uesnoBeka. OO1mas
xapakrtepuctuka 37eMeHTOB I[A-rpymnmbl. OKCHUIbl M THAPOKCHUIIBI IIETOYHO3EMEIBHBIX
METAJUIOB, HMX  TNOJIydeHHE, CBOWCTBA W  IPUMEHEHHE. BaxuHelmwne  conu
IEJIOYHO3EMENbHBIX METAJUIOB, MX 3HAYEHUE B MPUPOJIE U KU3HU yesoBeka. KapOboHatsl u
TUAPOKAPOOHATHI KaJIbIIHSI.

Bpemennas u noctostHHasi KECTKOCTh BOJibl. CrIOCOOBI YCTpaHEHUs] BPEMEHHOM
#EcTkocTU. CrtocoObl yCTpaHEHUS! TOCTOSIHHON AKECTKOCTH.

CoenvHeHUsT alIOMHUHUS B NOpUpoje. XUMHUYECKHE CBOWCTBA AIFOMUHHSL.
OcoOEHHOCTH OKCHJa U THUAPOKCHIA aIIOMUHUSA KaKk aM@OTEpHBIX COEIUHEHUN.
Baxueiie conu amroMuHus (XJI0pUa, cyiabdar).

OcobenHoctu cTpoeHus atoma xene3a. XKene3o B npupoje. Baxkueliue pyas
xene3a. [lomyyenue uyryna u ctanu. Oxcuasl u rugpokcuabl xenesa(ll) u (III). Comm
xene3a(ll) u (III). ObHapyxeHHe KaTHOHOB jKejie3a B pacTBope. 3HAUCHUE COCAMHEHUH
xKeresa.

Koppo3us razoBasi (XumMudeckasi) U 3JIEKTpOXUMHUYECKas. 3alluTa METAJIOB OT
Koppo3uu. Meramnel B npupoge. Ilonstue o wMeramwnypruu. Y€pHas u  1BETHAs
Metautyprud. llupomeramnyprus, rupOMeTauIyprusi, IEKTPOMeTauIyprus. JlIOMEeHHbIN
npotiecc. [lepepaboTka yyryHa B cTajb. DJIEKTPOIN3 PACILIABOB.

Jemoncmpayuu

* B3anumoaencTBue HaTpus, JUTUSL U KAJIbLHUS C BOJOM.

* ['opeHue HaTpusl, MarHusl U XkKeje3a B KUCIOPOJIE.

* Benplika TEPMUTHOM CMECH.

* B3anumoaencTBrue CMECH MOPOLIKOB CEPBI U XKeJe3a, IUHKA U CEPBL.

* B3anmoaencTBrE AIFOMUHUS C KACIIOTAMU, LIEJI0YaMU U BOJOM.

* B3anumoaencTBue xkeie3a U MEAU € XJIOPOM.

* B3aumopnencTBue Meau C KOHLIEHTPUPOBAHHOM CEPHOM KHCIOTOW M a30THOU

KHUCIIOTON (pa30aBiIeHHONM U KOHIIEHTPUPOBAHHOM ).

* Okpacka IJIaMeHH COEIUHEHUSIMU IEJTOYHBIX METAJIJIOB.

* Okpacka IIaMeHU COSMHEHUSIMU EJI0YHO3EMETBHBIX METAIIIOB.

* ['amenue u3BecTu BOAOM.

* [TomyyeHue ECTKOM BOABI B3aMMOJEHCTBUEM YIJIEKHCIIOTO ra3a ¢ U3BECTKOBOU
BOJIOM.

* YcrpaHeHrue BpeMEHHOM KECTKOCTH KUTISTYEHUEM U JI00ABJICHUEM COJIBI.

* YcTpaHneHue MOCTOSTHHON KECTKOCTH J0OaBIEHUEM COJIbI.

* VIOHUTHI ¥ IPUHIINT UX ACUCTBUS (BUICOPPATMEHT).

» Kosekuust npupOAHBIX COCIMHEHUMN aJTFOMUHMUS.

* Buneodparments! u cnaiipl «OKCHIT aTIOMUHUS U €T0 MOJTU(DUKAIIANY.

* Tlonyuenue am@oTepHOr0 THUAPOKCHAA ATIOMHHHUS M HCCICIOBAHUE €ro
CBONCTB.

» Koymekuust « XUMUYECKHE UCTOYHUKHU TOKa.

* Pe3ynbTaThl JIMTEIBHOIO 3KCIEPUMEHTA MO U3YYEHHUIO KOPPO3UU CTAJIBHBIX

W3JEIUNA B 3aBUCUMOCTH OT YCJIOBHM ITPOLECCOB.

* Boccranosnenue meau u3 okcua meau(Il) Bogopoaom.

* Buneodparments! u cnaiiapl «IIpou3BOACTBO YyryHa U CTATN.

* Buneodparments! u cnaiiasl «M3nenus U3 yyryHa u CTajimy.

* Buneodparments! u cnaiiasl «[Ipon3BoACTBO aIFOMUHUS.

Jlabopamopnvie onvimol

* BzaumopeiictBue xkene3a ¢ pactBopom cyibdara meau(ll).

* [lonmydyeHue U3BECTKOBOM BOJIBI U OIIBITHI C HEM.

* [Tonyuenue rugpokcuaoB xkeneza(ll) u (111).

» KauecTBeHHbIE pEaKIIUM HA KAaTUOHBI KeEJe3a.

Ilpakmuueckue padbomuoi

3. KécTkocTh BOJIBI M CTIOCOOBI €€ yCTpaHEHUS.



4. Pemenue OKCIICPUMCHTAJIbHBIX 3a/a4d 110 TCME «MeTtaib.

Paznen 3. XumMus 4 OKpy:Ka0ias cpeaa

Crpoenune 3emiu: AIpo, MaHTHUs, 3€MHas Kopa, JuTocdepa, ruapocdepa,
atMocdepa. Xumudeckuid coctaB 3emiid. ['opHbie nmoposl. Munepansl. Pynbl. Ocagounbie
ropHble opoibl. I1ose3HbIE UCKOTTAEMBIE.

HcTouHMKHM XMMHUYECKOTO 3arpsi3HEHUs OKpYyXkarolled cpenpl. [nmoOanpHbIe
AKOJIOTHYECKHE MPOOJIEMbI YEIOBEUECTBA: HApyIIEHHE OMOT€OXMMHYECKUX KPYTrOBOPOTOB
XUMHYECKUX AJIIEMEHTOB, IMOTEINICHUE KJIMMATa, KUCIOTHBIE JOKIUA U Ap. O30HOBBIE JBIPHI.
MexayHaponHOe COTPYAHMYECTBO B OOJACTH OXpaHbl OKpyKarolmled cpeabl OT
XUMHYECKOTO 3arpsi3HEHUs. «3eNEHAsT XUMUD.

Jemoncmpayuu

* Buneodparments! u cnaiipl «CTpoeHre 3eMiu U €€ XUMUYECKHI COCTaBy.

» Komnekuusi MUHEpanoB U TOPHBIX MOPOJ.

» Komnexkuus «Pyzibl METamnoBy.

* Buneodparmentst u crnaiinbpl  «['700anbHBIE  AKOJOTUYECKHE MPOOIIEMbI
YEJI0BEUECTBAY.

* BuneodgparMeHThI 1 claiiIbl O CTENEHU KOJIOTMYECKON YUCTOTHI TOBApA.

Jlabopamopnuvie onvimol

* lI3yuenue rpanura.

 l3yueHne  MapKuUpOBOK  pa3jIMYHBIX  BHUJIOB  [POMBILUICHHBIX WU
IIPOJAOBOJILCTBEHHBIX TOBAPOB.

O0o00meHnne 3HAHNH N0 XUMHHU KyPC€a OCHOBHOM IIKOJIbI.

CrpoeHne aTtomMa B COOTBETCTBUU C IMIOJOKEHUEM XHMHUYECKOTO »JJIEMEHTa B
nepuoandeckor cucreme. CTpOCHHE BEUIECTBA: XUMHYECKAsl CBSI3b M KPUCTAJUIMYECKAs
peméTka. 3aBUCHUMOCTb CBONCTB OOpa30BaHHBIX JJEMEHTAMU TMPOCTHIX BEIIECTB
(MeTaiyioB, HEMETAJJIOB, OJaropoJHBIX Ta30B) OT TMOJOXKEHUS  DJIEMEHTOB B
MEPUOIUYECKON CUCTEME. THIIOJIOTUS HEOPraHWYECKUX BEIIECTB, pa3lECiICHHUE HUX Ha
KJ1accel U rpynmnsl. [IpeacraBureny.

[Ipu3Haku W yCJIOBUS NMPOTEKAHUS XUMUUYECKUX pPEaKIUU. THUIIOIOTUS XUMHUYECKHUX
peakiuuii 1O pa3lIWYHBIM TMpU3HAKaM. Peakuuu WOHHOTO oOMeHa. OKHCIUTENBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUH.

XUMHUUYECKHE CBOWCTBA MPOCTBIX BEMIECTB. XapaKTEpPHbIE XMMHYECKUE CBOMCTBA
COJICOOPa3yIOIMNUX OKCUIOB, TUAPOKCHIOB (OCHOBAHHM, KHCIOPOJCOACPKAIINX KUCIOT U
aM(OTEPHBIX TUPOKCHUIOB), COJIC

TPEBOBAHMUS K YPOBHIO IIOAT'OTOBKHA BBIITYCKHHUKOB
OCHOBHOMH OBII[EOEPABOBATEJII)HOI?'I INKOJIbI
B pesynomame uzyuenus xumuu 6 8 - 10 kraccax yuenux oondicen
3HAThH / NIOHUMATDb

e XUMUYUECKYI0 CUMBOJIUKY: 3HAKH XHUMHYECKUX DJIEMEHTOB, (POPMYIJIBI XUMUYECKUX
BEIIECTB U YPABHEHUSI XUMUYECKUX PEAKIUN;

e BQIICHENIWMUE XUMUYECKUEe NOHAMUA: XUMHAYECKHM DJIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTEIIbHBIE aTOMHAS M MOJIEKYJISIpHAsT MAacChl, MOH, XUMHYECKasl CBs3b, BEILIECTBO,
KJIacCU(UKaIIAs BEIIESCTB, MOJIb, MOJISIPHAS Macca, MOJIIPHBIA 00beM, XUMHYCCKasT PEaKIIHs,
KJIacCU(UKAIIAS PEAKITUN, dJICKTPOIUT M HEANCKTPOHT, dISKTPOIUTHYSCKAS JUCCOIUAIINS,
OKHCJIUTENb U BOCCTAaHOBUTENb, OKMCJIICHHE U BOCCTAHOBJICHHUE,

* OCHOGHbIE 3AKOHBI XUMWUU. COXPAHCHHS MAaCChl BEIIECTB, IMOCTOSAHCTBA COCTABa,
MEPUOANYECKUI 3aKOH;
yMeThb



e HA3bl6AMb: XUMUYECKUE JIEMEHTBI, COEJIMHEHUS U3YYEHHBIX KJIACCOB;

e 00bsAcHAmMb: (HUNYECKUN CMBICT aTOMHOTO (TOPSAKOBOTO) HOMEPA XUMHUYECKOTO
AJIEMEHTAa, HOMEpPOB TPYINbl U TMEpuoAa, K KOTOPbIM BJIEMEHT NPUHAMJICKUT B
nepuoandeckon cucreme J.M. MenaeneeBa; 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB
AJIEMEHTOB B TIpelefiaX MajblX MEepUOJOB W TJaBHBIX MOJATPYIII; CYIIHOCTh pEaKIIHii
MOHHOTO 0OMEHa;

e Xapaxmepu3o0eamp: XUMAYECKHUE DJIEMEHTHI (OT BOJAOPO/IA 10 KaJbIIHMs) HA OCHOBE UX
noJiokeHus: B mepuoandeckor cucreme J[.M.MenpaeneeBa U 0COOCHHOCTEH CTPOCHHS HX
aTOMOB; CBSA3b MEX/y COCTaBOM, CTPOCHHEM M CBOMCTBAMHU BEIIECTB; XUMUYECKHE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

eonpedensaimsp: COCTaB BEIIECTB MO WX (opMynaM, MPUHAIICKHOCTh BEIIECTB K
OTPE/ICICHHOMY KJIACCY COCMHEHHM, TUIhl XUMUUYECKUX PEAKIIUNA, BAJICHTHOCTh U CTEIIEHb
OKHCIICHHUS DJIEMEHTA B COCJIMHECHUSIX, TUI XUMUYECKOM CBSI3U B COCIMHEHUSIX, BOBMOKHOCTD
MPOTEKaHUs PEAKINil HOHHOTO OOMEHa;

ecocmagnams. HOPMyJibl HEOPTAHUYECKUX COCAMHEHUM HM3YyUYEHHBIX KJIACCOB; CXEMBbI
cTpoeHuss aTtomMoB mnepBbiX 20 snemeHTOB nepuoandeckon cucreMsl J[.M.Menneneesa;
YpaBHEHUSI XUMUYECKUX PEAKIU;

e 0Opawampca ¢ XUMHUYECKOU MOCYI0N U JIa0OpaTOPHBIM 000PYTI0BAHUEM;

e DACNO3HABAMb ONBIMHBLIM HYMEM: KUCIOPOJ, BOJAOPOJ, YIIECKUCIbIM ra3, aMMHAK;
PacTBOPBI KUCIIOT U LIEI0YEH, XJIOpUI-, CyIb(aT-, KapOOHAT-UOHBIL;

* 8LIYUC/IAMDB: MACCOBYIO JIOJII0 XMMHUYECKOTO 3jeMeHTa 1o ¢GopMmyse COEeIUHEHUS,;
MacCOBYIO JIOJIO BEIECTBa B PACTBOPE; KOJIMYECTBO BEHIECTBA, O00BEM WM Maccy IO
KOJIMYECTBY BEIIECTBA, 00bEMY MJIM MacCE€ PeareéHTOB WM MPOYKTOB PEAKIIUU;

e HCNMOJIB30BATh MNPUOOpPETeHHbIE 3HAHWUST M YMEHUSI B NPAKTHYECKOM
NeSITeJIbHOCTH M TOBCEIHEBHOWM KM3HM JUIsi: O€30MacHOro oOpallleHusl C BeleCTBaMU U
MaTepualiaMH; JKOJOTHYECKHM TPAMOTHOIO TMOBEICHUS B OKPYXKAIOIIEH cpene; OLEHKHU
BIIMSIHUSL XUMHUUYECKOTO 3arps3HEHUs] OKpY)Karolled cpeapl Ha OpraHu3M 4YeJlOBEKa,
KPUTHUYECKON OLIEHKHM MH(GOPMAIIMU O BEIIECTBAX, UCIOIB3YEMbIX B OBITY; MPUTOTOBICHUS
pPacTBOPOB 3aJJaHHOW KOHIIEHTPAIWH.

PyOpuka «3HaTh/IOHUMATh» BKIIOYaeT TpeOOBaHUA K Y4YeOHOMY MaTepualy,
KOTOPBIN YCBAaMBAKOTCA U BOCIIPOU3BOJSATCS YUAITUMHUCS.

Py6puka «YmeTh» BKiIHOYaeT TpeOOBaHMS, OCHOBAaHHBIE Ha Oojiee CIIOKHBIX BHIAX
JESITETLHOCTH, B TOM YHCJIE TBOPUECKOU: OOBSICHATh, U3y4aTh, PACTIO3HABATH M OMHUCKHIBATH,
BBIABJISITh, CpPaBHUBATh, OINPEETATh, AHAJIU3UPOBATH M  OLEHWBAaTh, MPOBOAUTH
CaMOCTOSTEIIbHBIN MOMCK HEOOX0AUMOMN HH(DOpMAITMH U T.JI.

B pyOpuke «lcnonb3oBaTh NpUOOPETEHHbIE 3HAHWA W YMEHHS B MPAKTHUYECKOU
NEATEeIbHOCTU U TOBCEAHEBHOM KU3HW» MPEACTABICHBI TPeOOBAHUS, BBHIXOISIINE 32 PAMKH
y4eOHOTO TIpoIiecca U HalleJICHHbIC Ha pellieHUe pa3HOOOPa3HBIX KU3HEHHBIX 3a/a4.



11.

CIIUCOK PEKOMEH/IYEMOMH
YYEBHO-METOJUYECKOM JIUTEPATYPBI.

[Tporpamma kypca xumun it 8—9 KiaccoB 001eo0pazoBaTenbHbIX yupexaenuit (aBropsl O. C.
I'abpuensu, C. A. Crnagkos).

Xumus. 8 kinacc. Yuebnuk (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos).
Meroanueckoe mocobue. 8 kmacc (aBroper O. C. T'abpmensn, M. I'. Octpoymon, M. B.
AxcEéHoBa).

Pabouas rerpans. 8 kiace (aBropsl O. C. ['abpuensH, C. A. Crnaakos).

Terpanp ans 1a00paTOPHBIX OMBITOB U MpakTHUECKUX padot. § kmacc (aBropel O. C. ['abpuensH,
HN. B. Akcénona, U. I'. OctpoymoB).

XuMmus B TecTax, 3ajadax M ynpaxsHeHusx. 8§ kimacc (aBroper O. C. T'abpumensH, M. B.
Tpuryouak).

Xumus. 9 kinacce. Yuebnuk (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos).
Meroanueckoe mocobue. 9 kmacc (aBroper O. C. T'abpumensn, M. I'. Octpoymon, M. B.
AxcEéHoBa).

Pabouas rerpans. 9 kiace (aBropsl O. C. I'abpuensH, C. A. Cnagkos).

. Terpanap miist 1a00paTOPHBIX OIMBITOB M MpakTHIecKuX padot. 9 xiacc (aBroper O. C. ["abpuens,

. B. Akcénona, U. I'. OctpoymoB).
XuMmusi B TecTax, 3ajadax u ynpaxsHeHusx. 9 kmacc (aBropsl O. C. I'abpuensn, 1. B.
Tpury6uak).

PACCMOTPEHO: COI''TACOBAHO:
IIporokoxn 3acenanus 3am. aupekTopa o YP
METOAMYECKOT0 00beIHHEHHUS _@PLA TymanoBa
NOAMHCH OH.0.
YUHTENEH €CTECTBEHHO - HAYYHOTO [MKJIa ot «29» asrycfa 2024 r.

oT «Z%ycm 2024 . Ne 1
/ ) i C.B. Kusimko

v

noanuces pykosoantens MO OHO



