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MOACHUTEJ/IBHASA 3AIIMCKA

[IporpamMma mo XMMHHM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsI COCTABICHA HAa OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOSHHS OCHOBHON 00pa3oBaTeiIbHOM MPOTrpamMMbl OCHOBHOTIO OOIIETO
oOpazoBanus, mnpexactaBieHHbIXx B OI'OC OOO, a Ttakxke Ha OCHOBe (eaepanbHOM paboueit
InporpaMmbl BOCIIMTAaHUSA H C y‘IéTOM KOHICHIIHMU IIPCTIoAaBaHUA yqe6H0r0 npeamMera «XuMus» B
oOpa3oBaTeNIbHBIX opranm3amusx Poccuiickoit denepammm.

[TporpamMma 1o XxuMuM JaéT MPECTABICHUE O ENIX, 00Iel cTparernu 00ydeHNs, BOCITUTAHUS
U pa3BUTHS OOYYAIOMIMXCS CpEACTBAMH Yy4eOHOTO TMpeaMeTa, YCTaHaBIMBAeT o00s3aTeIbHOE
MPEIMETHOE COJIEp)KaHKe, TPEYCMAaTPUBAET paclpeelieHHE €ro Mo KJIACCaM U CTPYKTYPUPOBAHUE 110
pasaciiaMm U TCMaM IporpaMMbl 110 XUMHUH, OINPCACIIACT KOJIMYCCTBCHHBIC MW KAaUCCTBCHHBIC
XapaKTCPUCTUKU COJACPKaHUA, PCKOMCHAYCMYIO ITOCICAOBATCIBHOCTE H3YUCHHUSA XUMHH C y‘IéTOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKM Y4eOHOro mpoliecca, BO3PACTHBIX
0coOeHHOCTEH 00YyJaroImuXcs, ONMpeaesieT BO3MOKHOCTH MPEIMEeTa U peain3anuud TpeOoBaHUN K
pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeNbHOW TMPOrpaMMBI Ha YpPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHus, a TaKke TPeOOBaHWI K pe3ynbTraTaM OOy4eHHs XUMHH Ha YpOBHE IleNieil M3ydeHHS
MpeaMeTa U OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOM AEATEIHHOCTH O0yJaroIIerocs mo OCBOCHHUIO
y4eOHOTO COJepKaHUSI.

3HaHWE XHMHHU CIY)KUT OCHOBOW Ui (POPMHUPOBAHHUS MHPOBO33PEHHUS OOYYaOIIETOCs, €ro
MIPEJICTAaBICHU O MaTepUaJbHOM €IMHCTBE MHpA, BAXHYIO pOJb UrparoT (QopMHUpyeMble XUMHUEN
MpEACTAaBJICHUA O B3aMMOIIPEBPAIICHUAX JHCPIrunv U 00 OBOJIIOLMHK BEHICCTB B IPUPOJAC, O MYTAX
pelieHus rio0aabHBIX MPoOIeM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — ChIPbEBOM, SHEPTreTUUECKOH,
MUIIEBOM U IKOJIOTUYECKOM 0€30MacHOCTH, MPOOIeM 3IpaBOOXPaHEHHUSI.

N3ydenune xumuu:

CHOCOOCTBYET pean3allid BO3MOXKHOCTEHM Ui camMopazBUTHUS U (OPMHUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ 001mel n QyHKIIMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHPOBAHHWE MBIIIUICHUS M TBOPYECKUX CHOCOOHOCTEH OOydarommxcs,
HABBIKOB MX CaMOCTOATEIbHON Y4eOHOU NEesTeNbHOCTH, IKCIEPUMEHTANbHBIX U HCCIIEeI0BATEIbCKUX
YMEHHH, HEOOXOIUMBIX KaK B MOBCEAHEBHOM KH3HH, TaK U B IPO(GECCHOHATIBLHON 1eATEIbHOCTH;

3HAKOMHUT CO ClieUr(UKON HaydHOTO MBIILJICHHS, 3aKJIaIbIBA€T OCHOBBI 1I€JIOCTHOTO B3rJIsAa Ha
€IMHCTBO TPUPOJBI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TanoM B (JOPMUPOBAHHM €CTECTBEHHO-
HayYHOU rpaMOTHOCTU OOy4aIONINXCS;

CHocoOCTBYeT (POPMUPOBAHUIO [IEHHOCTHOTO OTHOUICHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MIPHUPOJIe, K YEIIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJOTHYECKOE 00pa3oBaHNe 00YJarOIIUXCSl.

JlanHple HampaBlieHUsSt B OOyYeHHHM XHMHH OOECHeunBaloTCa creuuukon coaeprkaHus
y4eOHOro mpeaMeTra, KOTOPBIA SBISIETCS MEAaroTHYecKd aJalTHPOBAHHBIM OTpakeHHEeM 0a30BOit
HayKH XUMUU Ha OMPEe/IeIEHHOM JTare e€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHMs OPHEHTUPOBAH Ha OCBOCHHUE
00y4aromMMHUCS CUCTEMBbl IEPBOHAYAIBHBIX TMOHATUH XHMHH, OCHOB HEOPraHMYECKOW XHMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX TOHATHH OpPraHUn4ecKON XUMHH.

CtpykTypa coaepkKaHus IPorpaMMbl IO XUMUHU c(pOpMHUpPOBaHA HA OCHOBE CUCTEMHOTO I0/IX0/a
Kk e€¢ u3ydeHuto. CojepkaHue CKJIaJIbIBA€TCS W3 CHUCTEMbl MOHATHUI O XUMHUYECKOM D3JEMEHTE U
BEIIECTBE M CHCTEMbI IOHATHH 0 XuMudeckoi peakuuu. O6e 3TU CUCTEMBI CTPYKTYPHO OpraHM30BaHbI
[0 NPUHIMITY MOCIEI0BAaTEIbHOIO PA3BUTHS 3HAHUH Ha OCHOBE TEOPETHUECKUX IpEICTaBIECHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMMHUU;



— Y4YEHMSI O CTPOEHUH aToMa U XMMHUYECKOH CBSI3U;

— MPEICTaBICHUH 00 MEKTPOIUTUYECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS pAacCMaTpUBAIOTCSI HA OCHOBE OSMIIMPUYECKU IIOJIYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, Pa3BUBAIOTCA IOCIEIOBATEILHO OT OJHOTO YPOBHS K JAPYrOMY, BBITIOJIHSSA
(GyHKIMU OOBSICHEHUS W TPOTHO3UPOBAHUS CBOWMCTB, CTPOCHHS W BO3MOXKHOCTEH MPAKTHUYECKOTO
MIPUMEHEHUSI U TIOJyUEHUS NU3y4aeMbIX BEIIECTB.

OcBoeHue MporpaMmsbl IO XUMHUH CIIOCOOCTBYET (DOPMUPOBAHHIO MPEICTABICHUS O XUMHUECKOM
COCTaBJISAIOLIEH HayYHOW KapTHUHBI MHpa B JIOTUKE €€ CUCTEMHOM MPHUPO/bI, IEHHOCTHOTO OTHOIIECHUS
K Hay4yHOMY 3HaHHUIO U METOJaM I03HaHus B Hayke. V3yueHue XumMuu npoucXoaUT C NMPUBICUEHUEM
3HAHUN U3 paHee U3YYEHHBIX Y4eOHBIX IpeaMeToB: «OKpyxaromuil Mupy, «buosorus. 5—7 kiaccs» U
«®Dusuka. 7 Kimacey.

[Ipn u3ydeHHH XUMHUH NPOUCXOAUT (OPMUPOBAHME 3HAHUN OCHOB XMMHUYECKOM HAyKH Kak
00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, NMPAKTUYECKOW NEATENbHOCTH YEJIOBEKa M KaK OJIHOTO U3
KOMIIOHEHTOB MHUPOBOM KYJIBTYpbI. 3a/lada y4eOHOIo MpeaAMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI
XUMUYECKUX 3HAHUW — BaXXHEHUIIUX (DAKTOB, MOHSATHN, 3aKOHOB M TEOPETHUYECKUX TOJIOKEHUH,
JOCTYIHBIX 000OIIEHNI MHPOBO33PEHUECKOTO XapaKTepa, si3blka HAyKH, B MPHOOIIEHWU K HAYYHBIM
METO/IaM TO3HaHUs MPH W3YUYEHUU BEIIECTB M XUMHUYECKHX peakiui, B OPMUPOBAHUU U PA3BUTHUU
MM03HABATEIbHBIX YMEHHUM U UX MPUMEHEHUH B yueOHO-TI03HABATEIbHON U y4eOHO-UCCIIEI0BATENbCKOMN
NeSITeIbHOCTH, OCBOCHUH IIPAaBHJI O€3011aCHOT0 O0OpaIeHHsl C BEIECTBAMH B MIOBCEAHEBHON KU3HU.

[Ipy u3ydyeHMHM XUMUU Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs Ba)KHOE 3HAYCHHE
MPUOOPENH TaKKe LIeH, KakK:

— (opMHpOBaHHE HHTEUIEKTYAJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K caM00Opa3oBaHMUIO,
COTPYIHHYECTBY, CAMOCTOSATEIbHOMY MPHUHATHIO pPEHIeHUH, CIOCOOHOM aganTupoBaThcs K OBICTPO
MEHSIIOLIUMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOyYEeHHMs] Ha CHCTEMaTH4YeCKOe TMPHOOIICHHE OOydJaromuxcs K
CaMOCTOSITENIbHOM TO3HABaTEeNbHOM JEATEIbHOCTH, HAYYHBIM METOJaM IO3HaHUs, (OPMUPYIOIIUM
MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— obecriedyeHHe YCIIOBUM, CHOCOOCTBYIOUIMX MPUOOPETEHHIO OOYyYaroIIMMHCS  OIbITa
pa3HoOOpa3HOM NeATeNbHOCTH, IO3HAHUS U CaMOTO3HAHMS, KIIOUYEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHI[HI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS PA3IMYHBIX BUAOB JESITEIbHOCTH;

— (hopmupoBanue o611el QYHKIIMOHAIBLHOM U €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH, B TOM YHCIIE
YMEHHH OOBSICHATH U OIICHMBATh SBJICHUS OKPYKAIOLIErO0 MHpA, HCIOJb3Yys 3HAHHUS M OIIBIT,
MOJIy4YEHHBIC TIPU MU3YYCHUH XUMUHU, IPUMEHSTh UX MPH PELICHUHU MpoOiieM B MOBCETHEBHOM XU3HU U
TPYIOBOU JEATENBHOCTH;

— (opmupoBanue y 0OOy4aroOmMXCS TYMAHUCTUYECKUX OTHOIICHUN, MOHMMAHUS IIEHHOCTH
XUMHYECKUX 3HAHUHU Ui BBIPAOOTKU SKOJIOTHUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OBITY U TPYIOBOU
JESATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS U OKPYXKAIOLIEH IPUPOIHOMN CPeibl;

— pa3BUTHE MOTHUBAIMU K OOYyYEHHIO, CIOCOOHOCTEN K CAaMOKOHTPOJIIO M CAMOBOCIUTAHHIO HA
OCHOBE YCBOEHHMsI OOIIEYeIOBEUECKIX 1IEHHOCTEH, TOTOBHOCTU K OCO3HAHHOMY BBIOODY mpoduiis U
HaNpaBJICHHOCTH JalbHENIIero o0y4eHusl.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE
Ha usydenne yde6HOTO Kypca «Xumus» otBoautcs 136 gacos: B 8A kiacce — 67 yacoB (2 vaca
B Hezenmo) 1 yac crimaHupoBaH 3a cder 0JI04HOM mojaun yuebHoro marepuaia, B 8b kiacce- 69 vacos
(2 vaca B Henmenmo), B 9A kiacce — 68 yacoB (2 yaca B Heneno), B 96 kiacce — 68 wacor (2 vaca B
HEJIEIIO).



[Mpunoxennem k Pabouell mporpamme SBISETCS KaJeHIApHO-TEMAaTHUYECKOE IJIAHWPOBAaHUE,
cocTtaBiieHHOE B cooTBeTcTBUU ¢ Kanennapueim yueOHbIM rpadpukom MBOY «lllkona Ne 26» na 2025
— 2026 yueOnsrii roq u Pacnncanuem yueOnsix 3anstuii (IIpunosxenue).

Pabouas mporpamma mo XxuMuu paszpaboTaHa c yueToMm paboueil mporpamMMmbl BOCTIMTAHHS (MOIYIb
«IIKOJIbHBIN YPOK»):

N n/n

Jdara npoBenenust

MoayJ/ib BOCIIMTATEILHOMN NPOrpaMMBbl
«IIIKOJIBHBIH YPOK» (3AIVIAHUPOBAHHbIEC MEPONIPUATHS)

CeHTs10pB

[IpoBenenne MeponpusaTHii B  paMkax Ipoekra «PoctoB-ropon
OyZIyl1ero» B COOTBETCTBUH C KaJEHIaPEM SKOJIOTUHU:

16 cenTs06ps — MexTyHapOJHBINA I€Hb OXpaHbl 030HOBOIO CJIOSI.

27 cenTs0pss — BceceMupHblil eHb TypU3Ma.

29 centsi6psi — BcemupHbIii 1eHb cepalia.

- Yyactue B npoekrte «llopsaox»

- Yyactue B dKojormyeckux akuusx: «Kusble pomHuku PocrtoBay,
«bonbias ydbopka»

OxTs6pb

[IpoBenenne MeponpuaTHii B paMkax Ipoekta «PoctoB-ropon
OyZIyl1ero» B COOTBETCTBUH C KaJIEHIapeM SKOJIOTUH.

16 oxTs106pst — BcemupHblii 1eHp xiieda.

- Yuacrtue B npoekre «Ilopsamox»

- Yyactue B 3Kojiormyeckux akinusax: «KuBbeie pomHuku PocToBay,
«bobirast ydbopka»

Hos6pn

[IpoBenenne wMeponpusTUii B pamkax mnpoekta «PocToB-ropon
OyIyI1ero» B COOTBETCTBUM C KaJ€HIapEM SKOJIOTHHU:

- Konkypc BugeopoinkoB «MuHyTa i1 OyIyIIeroy»

- Yyactue B npoekte «llopsaox»

Jlexabpb

[IpoBenenne wMeponpusTUii B pamkax mnpoekta «PocToB-ropon
OyIyI1ero» B COOTBETCTBUH C KaJ€HIapPEM SKOJIOTHHU:

- Konkypc — 3amuTa npoeKkToB « IKOTEXHOJIOTUM»

- Yyactue B npoekte «llopsaox»

SluBapb

[IpoBenenne MeponpusaTHii B paMkax Impoekta «PoctoB-ropon
OyIyIIero» B COOTBETCTBUH C KaJCHIapPEM SKOJIOTHHU:

15 suBaps - Jlenp 3umytomux nrun Poccun. OOmepoccuiickas
KyIbTypHO 3KoJiornueckas akuus «llokopmure nrun!» mpoBogutcs c
2002 r. no naunuatuse Coro3a oxpanbl ntuil Poccuun

16 ssuBapst — BceMupHbIi IeHb CHera

29 suBaps - JleHp MOOWIM3AIMKM TPOTUB YTPO3bl SACPHON BOWHBI (C
1985 1.)

- Yyactue B npoekre «llopsaox»

- Axnun: «Pasnensii ¢ Hamny, «KynpTypa oOpalieHust ¢ 0TX0JaMm»

®despanb

[IpoBenenne MeponpusaTuii B paMmkax mnpoekta «PocToB-ropon
OyIyIIero» B COOTBETCTBUM C KaJCHIAPEM SKOJIOTHHU:

2 ¢eBpans — [lens cypka 11 ¢espans - Benecos Jlens (cepeanna 31uMbl)
19 ¢eBpans - BcemupHblii neHb KUTOB / BCeMHpHBIN JeHb 3alUTHI
MOPCKHX MiIeKomuTaronux (c 1986 r.)

- Yuacrtue B nnpoekre «llopsanox»

- OrtkpbiTass TOpPOJCKas  HAYYHO-TIpaKTHYeCKas  KOH(pEpeHIUs
«9KOJIOT'uf-Becna»

- Axmn: «Pasnensii ¢ Hamny, «KynbTypa oOpaiieHust ¢ 0TX0JaMiy)




7 Mapt IIpoBenenue MeponpusaTHid B paMkax IHpoekra «PoctoB-ropon
OyIyIIEro» B COOTBETCTBHUU C KaJICHIAPEM SKOJIOTHH:
1 mapra - BceMupHbIl 1eHb UYMMYHUTETA;
20 mapta - BcemupHblil 1eHb 3eMiy;
26 mapra - Yac 3emun
- Yuacrue B nnpoekte «Ilopsmox»
- Axuun: «Paznensit ¢ Hamu» «KynbTypa oOpaiieHus ¢ 0TXOZamMu
«/enp [IpeBonacaxaenus» «CBobosa oT 0Tx010B» «Crnaii MakynaTtypy
— cnacu JgepeBo» «Her makeram» <«OKuBble poaHuku PocroBay
«bonpmas ydopka» (MapT-Maii)
- ['opoackoe mepornpusaTe « IKOJOTHUECKHUE 1e0aThD

8 Arpenb [IpoBenenne MeponpusatHii B paMkax Impoekra «PocTtoB-ropon
OyIyl1ero» B COOTBETCTBUH C KaJE€HIapEM SKOJIOTUHU:
1 anpens - MexayHapoiHbli 1eHb ntull (JleHb opHuTOsIO0Ta);
12 ampenss - BcemupHBIi JOeHbP aBHAlMM W KOCMOHABTUKH
(MexxnyHapoJHbli IeHb M0JIeTa YeJI0BeKa B KOCMOC)
22 ampenst — MexayHapoaHbIHN 1eHb 3eMIu
26 ampens - /JleHp mamsaTH MOTMOIIMX B paUAllMOHHBIX aBapuix H
karactpodax  (JleHb ~ y4yaCTHMKOB  JIMKBHUJAIIMU  TOCIEACTBUUN
pavalMOHHBIX aBapuil 1 karacTpod); MexTyHapoIHBIN A€Hb MaMSTH O
4epHOOBUTHCKOM KaTtacTpode
- Yuactue B npoekrte «llopsaox»
- Axmun: «Paznmensit ¢ Hamm» «KymbTypa oOpaimieHus ¢ OTXOJamMuy
«/lenpb JIpeBonacaxaeHus» «CBoOoa OT 0TX010B» «Crnaii MakyIaTypy
— cnacu JgepeBo» «Her makeram» <«OKuBble poaHuku PocroBay
«bonbras yoopkay (MapT-mai)
- Temaruyeckue ypoku, MOCBSILEHHBIE pa3JeIbHOMY COOpY TBEPIBIX
0b1TOBBIX 0TX010B (THO)
- EquHbIi TOPOJACKOM SKOJIOTHYECKUH YPOK

9 Mait [IpoBenenue wMeponpusTuii B pamkax mnpoekta «PocToB-ropon
OyIyIIero» B COOTBETCTBUM C KaJCHIapEM SKOJIOTHHU:
- Axmun: «Pasnmensit ¢ Hamu» «KynbTypa oOpaiieHHus ¢ OTXOJaMuy
«/lenp JIpeBonacaxaeHus» «CBoOoa oT 0TX010B» «Crnaii MakyaaTypy
— cnacu gepeBo» «Her mnakeram» <« OKuBble poaHuku PocroBa»
«bonbras yoopka» (MapT-mai)
- Yyactue B npoekre «llopsaox»

10 | Urwosb [IpoBenenne MeponpusatTuii B paMmkax mnpoekra «PocTtoB-ropon
OyIylIero» B COOTBETCTBUM C KaJCHIApPEM SKOJIOTHHU:
- Topoackoii sxosiornyeckuii pectuBaiib «IKoMupy

COILEPKAHUE OBYUEHUSA
8 KUIIACC

IlepBoHayajbHbIEe XUMHYECKHE TOHSITHS

[Ipeamer xumun. Posb XuMUM B 5)KM3HU YeJIOBEKa. XMMHUsS B CUCTEME HayK. Tena U BellecTBa.
®u3nuecKre CBOKMCTBA BELIECTB. ArperarHoe cocrosinue BemecTB. [loHATHE O MeTo/nax MO3HAHUS B
xumud. Yucteie BemecTBa U cMecu. CrocoObl pa3ieneHus cMecei.

ATOMBI U MOJIEKYJbl. XUMUYECKUE 3JIeMEHThl. CHMBOJIBI XUMUYECKUX 3JIeMEHTOB. [IpocThie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckass popmyna. BaleHTHOCTh aTOMOB XHMHYECKUX 3JIEMEHTOB. 3aKOH TOCTOSHCTBA
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cocTaBa BemlecTB. OTHOCUTENbHAs aToMHast Macca. OTHOCUTENbHASE MOJIEKYJIApHas Macca. MaccoBas
JI0JISI XHMUYECKOT0 3JIEMEHTA B COCIMHCHHH.

KomnuectBo BemectBa. Mosb. MonsipHas macca. B3auMoOCBSI3b KOJIMYECTBA, MACChl U YHUCIIA
CTPYKTYPHBIX €IUHHII BeliecTBa. Pacyérel mo popMmynam XMMHUECKUX COCTMHEHUH.

du3nyecKUe U XUMHUECKUE SIBICHUS. XUMUYECKasl peakus U €€ MpU3HaKU. 3aKOH COXpaHEHUs
MacChl BEHIECTB. XHMHYECKHE ypaBHeHHS. Kiraccupukanus XUMHYECKUX peakiuuid (COCIUHCHHS,
pasnoKeHus1, 3aMelIeHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOW TMOCYAOW, NpaBWIaMU pPAOOTHI B JIA0OpATOPUM H NPHEMAMH
oOpaieHus ¢ 1abopaTOPHBIM 000PYIOBAHUEM, H3YUICHHUE W OTMCAaHNE (PU3UIECKUX CBOMCTB 00pa3IoB
HEOPraHWYECKUX BEIIeCTB, HaOMoncHUE (Pu3nveckux (IJIaBJICHHE BOCKA, TAsHHUE JIbJIa, PACTHPAHUC
caxapa B CTyNKe, KUIMIEHWE W KOHJCHCAIMs BOJbI) M XMMHYECKUX (TOPEHUE CBEUH, MPOKATUBAHUE
MEIHOW TIPOBOJIOKH, B3aUMOJCHCTBHME MeJa C KHCIOTOM) SBJICHUMN, HAONIOJCHUE W OIHCaHUE
MPU3HAKOB MPOTEKaHUs XUMHUYECKMX peakuuil (pa3jokeHHe caxapa, B3aHUMOJCICTBHE CEepHOM
KHUCJIOTBI € XJIOpUJoM Oapusi, pasnoxkenue runpokcuga meau (II) mpu HarpeBaHuu, B3auMojeWcTBHE
xene3a ¢ pactBopom cosrt Menu (1), n3ydenue cnocoOoB pasjeneHus cMeceli: ¢ MOMOIIbI0 MarHuTa,
(¢bunpTpOBaHUE, BBIIAPUBAHUE, AUCTHILUIANMSA, XpomaTorpadwus, MPOBEIECHHWE OYMCTKH TMOBAPEHHOM
coyi, HAOJIOJICHWE W ONHCAaHWUE PE3yJbTATOB TPOBEACHHS OIBITa, WUTFOCTPUPYIOMIETO 3aKOH
COXPAaHEHHUS MacCChl, CO3aHUE MOJIeTe MOJIeKY (IIapOCTEPKHEBBIX).

BaxuHeiinue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

Bo3gyx — cmech razoB. CocrtaB Bozmyxa. Kucimopom — 37€eMEHT W TPOCTOE BEIIECTBO.
Haxoxnaenue kuciopojna B mpupoje, (U3MYECKHME U XUMHUYECKHE CBOMCTBA (peakiUu TOPEHHS).
Oxkcunpl.  Ilpumenenne kuciopoma. CrnocoOwl  TONydeHHS KUCIopoja B jaboparopuu U
npoMeblieHHocTu.  KpyroBopoT kucinopona B mpupone. O30H — amioTpomnHass MoIupUKaLUs
KHCJIOPO/1a.

TennoBoit 3hdekT XUMHUECKOW peakmuh, TEePMOXHMHYECKHE YpaBHEHHUS, OK30- H
SHJOTEPMHUUYECKHE PeaKUUU. TOIIMBO: yroyib U ME€TaH. 3arpsA3HEHUE BO3AyXa, YCUIEHUE TaPHUKOBOTO
addexTa, pazpyiieHue 030HOBOTO CIIOSI.

Bonopon — snemeHT u mpocroe BemecTtBo. Haxoxxnenue Bogopona B mnpupoze, pusudeckue u
XMUMHYECKUE CBONCTBA, MPUMEHEHHE, CIIOCOObI MonydeHus. Kucaotel u conu.

MoutsipHbiii 00BEM ra3oB. PacuéTbl Mo XUMHUYECKUM ypaBHEHHSIM.

®dusznyeckue cBoWcTBa Boabl. Bonma kak pactBoputenb. PactBopsl. HackiieHHble U
HEHACBIIEHHbIE PAacTBOpBI. PacTBOpUMOCTh BellecTB B Boje. MaccoBasi J0Ji BEIIECTBA B PACTBOPE.
Xumuueckue cBorcTtBa BoAbl. OcHoOBaHMs. Poiib pacTBOpOB B NpHUpPOAE M B JKU3HU 4YEJIOBEKA.
KpyroBopoT Boibl B ipupoe. 3arpsi3HeHrne NpupoaHbIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOI.

Knaccudukanuss Heopranuueckux coenuHeHuil. Oxcuapl. Knmaccudukanus  OKCHIOB:
coneoOpa3ymomiue (OCHOBHbBIE, KUCIOTHBIE, aMdoTepHbie) U HecosneoOpasyromue. HomeHknatypa
okcu10B. DU3nyeckue U XMMUYECKHUE CBOMCTBA OKCHIOB. [lonyueHnne okcuaos.

OcnoBanusi. Knaccudukanus OCHOBaHMN: IIENOYM W HEPACTBOPUMBIE  OCHOBAHHUA.
Homenknarypa ocHoBanuil. ®u3znueckue M XUMHUYECKHE CBOWcTBa oOcHOBaHud. Ilosydenue
OCHOBaHHII.

Kucnotel. Knaccuduxamuss xucnotr. Homenknatypa kucior. Du3MUYecKue U XUMUYECKUE
cBoiicTBa KUCIOT. Psan akrusHoct MmetaiuioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenknatypa cosieil. @u3nueckre 1 XuMH4YecKue cBoiicTBa cosieid. [lonyuenue comneit.

I'eneTnueckas CBSI3b MKy KJIaCCaMH HEOPTaHUYECKUX COEAMHEHUMN.

Xumuueckuii IKcnepumennt .

KaueCTBEHHOE OMpeAeNieHUEe COJEepXKaHMs KHUCIOpOJa B BO3AyXe, MOJNy4yeHHUe, coOupaHue,
pacmo3HaBaHHEe U W3YYEHHE CBOWMCTB KHCJIOpOJa, HAOMIOJCHHE B3aMMOJICHCTBHUS BELIECTB C
KHCIIOPOJIOM U YCIIOBUS BO3HHKHOBEHHSI M TIpPEKpalleHus TopeHus (Tmoxkapa), O3HaAKOMIIEHHE C
oOpa3iiaMu OKCHJIOB M OTHCAHHE UX CBOMCTB, MOJIyu€HUE, COOMpaHUE, paclo3HaBaHHE U M3y4CHUE
CBOMCTB BoJOpona (ropeHue), B3aumojeiicTBue Bogopoga ¢ oxcuaom wmeau (II) (BozmoxkHO



WCTIOJIb30BAHME BHJICOMATEPUAOB), HaONIONEHUE O0O0pa3loB BEIIECTB KOJWYECTBOM | MOIb,
UCCIIeIOBaHUE OCOOCHHOCTEH PAacTBOPEHMS BEIIECTB C PA3JIMYHON PAaCTBOPUMOCTBIO, IIPUTOTOBIICHUE
pacTBOPOB C ONPEACIEHHON MAcCOBOW J0JIEM pacTBOPEHHOIO BEIIECTBA, B3aUMOJEHCTBUE BOJbI C
MeTaulaMu (HaTpueM M KallblieM) (BO3MOXHO HCIIOJIb30BAHHUE BUCOMATEPHANIOB), MCCIEIOBAHUE
00pa3loB HEOPraHMYECKUX BEIIECTB pPAa3JIMYHbIX KIACCOB, HAOIMIOACHUWE W3MEHEHHsS OKpacKH
WHIUKAaTOPOB B pacTBOpax KUCIOT M IIeJouel, u3yueHue B3aumojencTBus okcupa memu (1) c
pacTBOPOM CEpPHOM KHCIOTBI, KHCIOT C METaUlaMH, pPEaKUWi HEeHTpaln3aluy, IOIy4eHHUE
HEPACTBOPUMBIX OCHOBAaHHM, BBITECHEHME OJHOIO METaJla IPYrUM M3 pacTBOpa COJIH, pPELICHUE
SKCIEPUMEHTAIBHBIX 33Ja4 N0 TeMe «BakHeNMe KIIacChl HEOPraHMYECKUX COEAUHEHHIN.

IMepuoguveckuii 3akoH u Ilepumoamyeckass cucremMa xumuuyeckux 3iemenro I H.
MenneneeBa. CrpoeHue aToMoB. XuHMHUYecKasi CBfi3b. OKHCINTEIbHO-BOCCTAHOBHTE/IbHBIE
peakuuu

[lepBbie MOMBITKK KJIACCUPUKANUU XUMHUYECKHX 3JeMEHTOB. [loHsATHE O Tpymmax CXOIHBIX
2JIEMEHTOB (ILLEJOYHbIE U IEJIOYHO3EMENIbHbIE METaJlIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUIBI U TUAPOKCH/IBI.

[Tepnoanueckuit 3axoH. lleproauyeckas cucrema xumuueckux anemeHToB [[. M. Menneneesa.
Kopotkonepuoanast u jnuHHonepuoaHast popmsl [leproauueckoit CUCTEMbl XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa. Ilepmoasl m rpynnbl. PU3NYECKUMN CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB
IIEPUOJAA U TPYIIIBI JJIEMEHTA.

Crpoenune atomoB. CocraB atoMHbIX snep. M3ortomsl. OnextpoHsl. CTpoeHHE 3IIEKTPOHHBIX
0007109ek aToMOB TepBhIX 20 XUMHUeCcKuX eMeHToB [leproaudeckoit cuctemsr . 1. Menneneena.
XapakTepucTuKa XHUMHYECKOTO 3JIEMEHTa O ero mnoJioxkeHuto B Ilepumonmueckoin cucreme J[. U.
Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHs paJuyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METANIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IEPUOAAM.

3nauenue Ileprnoandeckoro 3akona u Ileproanyeckoil CUCTEMbl XMMUYECKUX DJIEMEHTOB IS
pa3BuUTHUs Hayku U ipakTuku. [[. . MennaeneeB — yd4€HbIN U rpakJaHUH.

Xumunyeckas cBs3b. KoBasieHTHas (MOJsIpHAsi U HEMOJSpHAsI) CBA3b. DJIEKTPOOTPHUIATEILHOCTD
XUMUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenb okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. lIponecchl okucieHus u
BOCCTAaHOBJIEHUA. OKUCIUTENIN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3loB BEIIECTB METANIOB U HEMETAJUIOB, B3aUMOJICHCTBUE THJIPOKCHIA LIMHKA C
pacTBOpaMu KHUCJIOT U IIEJOYEH, MPOBEICHUE OIBITOB, WILTFOCTPUPYIOIUX IIPUMEPbl OKACIUTEIBHO -
BOCCTaHOBUTEJIBHBIX peakiuil (ropeHue, peakliuy pa3ioxKeHus, COeAUHEHNUS).

Mescnpeomemmnuie ceazu

Peanuzanus MexnpeIMeTHbIX CBSI3€M MPU U3yYEHUHU XUMUU B 8 KIIACCE OCYILECTBIISIETCS Yepes
UCIIOJIb30BAHME KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHSITUN, TaK W TOHSATUH, SBISIOUIUXCS
CUCTEMHBIMU I OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO01ue ecTecTBEHHO-HAYYHbIE TOHSTHUS: HAay4YHBIM (akT, TUmore3a, TEOpUs, 3aKOH, aHAIU3,
CUHTE3, KIacCU(pHUKaAIus, IEPUOAUIYHOCTb, HAOIIOIEHUE, IKCIIEPUMEHT, MOICIUPOBAHUE, N3MEPEHNE,
MO/IeNb, SIBJICHUE.

®dusnka: Mmarepus, aroM, DOJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIWJ, HW30TOIIbI,
PaMOaKTUBHOCTh, MOJIEKYJA, DIIEKTPUUECKHI 3aps/l, BEIIECTBO, TE€JO0, 00bEM, arperaTHoe COCTOSIHHE
BEIIECTBA, ra3, (PU3NYECKUE BEIMUNHBI, €AMHULIBI U3MEPEHUs, KOCMOC, TNIaHeThl, 3BE3/1b1, COMHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, rumpochepa, MUHEpalbl, TOPHBIE MOPOJIBI, IMOJIE3HBIE HCKOMAaeMBbIE,
TOIUJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC



BemecTBO M XMMHUYeCKas peaKkIus

IIepnoanueckuit 3akoH. Ilepuonuyeckas cucrema xumudeckux anemenTos /. 1. Menneneesa.
Crpoenue aroMoB. 3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
MEPUOJOB, KaJlUsl, KaIbIUS W UX COCJUHEHUH B COOTBETCTBUU C TOJIO)KEHHUEM OJIIEMEHTOB B
[Tepuoanueckoi cucTemMe U CTPOEHUEM HX aTOMOB.

Crpoenue BemiecTBa: BUJbI XUMHUYECKOW CBSI3U. THIIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHUMOCTbH CBOMCTB BEIIIECTBA OT TUIA KPUCTATUTMYECKON PEIIETKU U BUIa XUMHUYECKOU CBSI3HU.

Krnaccudukarus 1 HOMEHKIIATypa HEOPraHWISCKUX BEIIECTB. XUMUYCCKUE CBOWCTBA BEIICCTB,
OTHOCSIIIUXCS K Pa3ju4yHbIM KJIaccaM HEOPraHMYeCKHX COCJIMHEHHM, TeHeTHYeCKas CBs3b
HEOPraHMYeCKUX BEIECTB.

Krnaccudukanus XUMHYECKUX PEAKIMA 10 pa3INuYHBIM TpU3HAKaM (10 YHCIy U COCTaBY
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TETUIOBOMY 3(PQeKTy, M0 M3MEHEHHUIO CTENEHEH OKUCICHHS
XUMHUYECKUX DJIEMEHTOB, M0 OOpPAaTUMOCTH, TI0 YYaCTHUIO KaTaliu3aTopa). DK30- U DHIOTEPMUUYECCKUE
peaKkify, TePMOXUMHUYECKUE YPAaBHECHHUSI.

[Tonsitne o ckopoctn xumudeckoi peakuuu. [lonstue 00 0oOpaTHMbBIX U HEOOPATHMBIX
XUMUYECKUX peakiusix. [IoHsITHE O TOMOTEHHBIX U TeTePOTreHHBIX peakuusx. [loHsTne o kaTtammse.
[Tonatue o xumudyeckoM paBHOBecHU. DAKTOPHI, BIMSIIONIME HA CKOPOCTh XMMHUUYECKOW PEaKiuud U
MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHCIIUTENTbHO-BOCCTAHOBUTEIBHBIC ~ PEAKIIMH,  JJCKTPOHHBIM  OamaHC  OKHCIWUTEIHHO-
BOCCTaHOBUTEJIbHOW peakiuu. CocTaBieHue YpaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PeaKIIui
C MCIOJIb30BAaHUEM METOIa SJIEKTPOHHOTO OaaHca.

Teopust >MEKTPOTUTHUYECKON AWCCONMANMK. OJIEKTPOJUTHI W HEIIEKTPOJUTHL. KaTnoHsl,
aHUOHBI. MeXaHW3M AWCCOIMAINK BEIIECTB C PA3TUYHBIMH BHJIAMH XUMHYECKOH cBsizu. CTeneHb
nuccouuanuu. CUbHbIE U c1a0ble 37eKTPOIUTHI.

Peaknun wmoHHOrO OOMEHa. YCIIOBHS MPOTEKAaHUS pPEaKIMd HOHHOTO OOMEHa, IOJHBIC H
COKpaIllEHHbIE HMOHHBIE YypaBHEHUsA peakuuii. CBOWCTBAa KHUCJIOT, OCHOBaHUW U COJIEd B CBETE
MIPEACTABICHUI 00 AJEKTPOJUTHICCKON Aucconmanii. KauecTBeHHbIe peakiiuu Ha HOHBIL. [loHsTHE 0
TUPOJIA3E COJIEH.

Xumuueckuil IKCnepumenm:

03HAaKOMJIEHHE C MOJEISIMU KPUCTAINIMYECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB — METAJIIIOB
U HeMeTauioB (Tpadura M anamasa), CIOXKHBIX BEIIECTB (XJIopHla HATpHs), HCCICAOBAHHE
3aBUCHUMOCTH CKOPOCTH XMMHUYECKOW PEaKIMH OT BO3JACUCTBUS Pa3iMyYHBIX (aKTOPOB, HCCIEIOBAHUE
ANEKTPONPOBOJHOCTH PACTBOPOB BELIECTB, IpoLEecca AMCCOLMAIMU KHUCIOT, IIEJOYed U Ccojei
(BO3MOKHO HCHOJb30BaHUE BUAEO MATEpUajoB), MPOBEICHUE OIMBITOB, WLTIOCTPUPYIOMIUX TPU3HAKU
MPOTEKAaHUs peakluuii HOHHOTO oOMeHa (00pa3oBaHUE OCalKa, BbIACICHUE ra3a, 00pa30oBaHUE BOJBI),
OTBITOB, WUIIOCTPUPYIOIINX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peaklMii (ropeHue,
peaKiuu pasloKEHUs, COCAUHEHHUS), pACIO3HABAaHHE HEOPraHWYECKHX BEIIECTB C IOMOIIBIO
KaueCTBEHHBIX PEAKIMI HAa HOHBI, PEIICHUE 3KCIIEPUMEHTAIbHBIX 3a/a4.

HeMmeTa/ibl ¥ UX COeAUHEHUS

OOmas xapakTepucTika rajioreHoB. OCOOCHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE CTEIEHU
okucienua. CTpoeHHe U (PHU3UYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TajJOreHOB. XUMHUYECKHE
CBOMCTBa Ha TmpuMepe Xxiopa (B3auUMOACHCTBHE C MeTalJlaMH, HEMeTalUlaMH, IIeJI0YaMH).
XnopoBojopoa. CoJisiHast KUCI0Ta, XUMUYECKHE CBOMCTBA, NIOJyYeHUE, MPUMEHEHHe. [lelicTBrue xiopa
1 XJIOPOBOJIOPOJa HA OPraHU3M 4elnoBeKa. BaxkHelme XJIopuibl M X HaX0KJIEHUE B IPUPOJIE.

OO6mass xapakTtepuctuka dieMeHTOB VIA-rpynmbl. OcCOOGEHHOCTH CTpPOEHHUSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u (pru3nueckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAa
U cepbl. ANNOTpONMHBIE MOAW(UKAIMM KHUCIOpPOoAa M cepbl. XHMMHUYECKHE CBOMCTBA CEpHI.
CepoBosopoa, cTpoeHue, Gu3ndecKkue U XUMHUYECKHEe CBOMCTBA. OKCHIBI Cepbl KaK MPEACTaBUTEIU
KUCTOTHBIX OKcHoB. CepHas KHCIIOTa, (U3MYECKHME U XUMHUYECKHe CBOWcTBa (oOmmme Kak
MPEJICTABUTENS Kilacca KHCIOT M crnenuduyeckue). XUMHUUYECKUE PEAKIHH, JeKallde B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOCO0a MOTy4YeHHs CepHOU KUCIOTHL. [IpruMmenenue cepHoit kuciaotel. Conu cepHOn



KHCJIOTHI, KAUeCTBEHHAs peakuus Ha cynabgar-uoH. HaxoxkneHue cepbl U e€ coeMHEHU B MPUPOJIE.
XUMHUYECKOEe 3arpsA3HEHUE OKPYKAIOMIEH Cpeabl COEAMHEHHSAMHU Cepbl (KHCIOTHBIE JIOXKIH,
3arps3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHHS.

OOmast  xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTPOEHHUS  aTOMOB,
XapaKkTepHbIE CTEMEHU OKUCIEHUS. A30T, pacnpoCTpaHEHHE B HpUpoAe, PU3NUecKHe U XUMHUYECKUE
cBoiictBa. KpyroBopor asora B mpupome. AMMHUAK, ero (u3nyecKkHne W XHMHUYECKHE CBOWCTBA,
nosrydeHue u npuMeHenune. Coilm aMMOHUS, X (QU3NYECKUE U XMUMUYECKHE CBOICTBA, MPUMEHEHHE.
KadecTBeHHast peakuusi Ha HMOHBI aMMOHHUS. A30THas KHCIOTa, €€ TOJydeHue, (U3u4ecKue u
XMUMUYECKHE CBOWcTBa (0OmIME Kak NpeACTaBUTENs Kilacca KHUCIOT U CHEHU(HYECKHE).
Hcnonb3oBaHue HUTPATOB M COJIEH aMMOHHUS B Kau€CTBE MUHEPAIbHBIX yI0OpeHHil. XuMUYecKoe
3arps3HEHUE OKPYXKAIOIIEH Cpelbl COSAMHEHUSMH a30Ta (KHCIOTHBIE NOXIW, 3arpsA3HEHUE BO3/1yXa,
nouBsl ¥ BojoEMOB). Dochop, ammorponusie Mogudpukanuu docdopa, puznueckrue U XUMHUESCKUE
ceorictBa. Oxcupn ¢ocdhopa (V) u dochopnas kucnora, GU3MIECKUEe U XUMUUYECKHUE CBOWCTBA,
nosyuenue. VMcnonp3zoBanue GpochaToB B KauecTBE MUHEPAIbHBIX YI0OpEHUIH.

OOmass  xapakrtepuctuka dieMeHToB [VA-rpynmbel. OcOOGEHHOCTHM CTpPOEHUSI aTOMOB,
XapakTepHbIE CTENICHW OKHWCIICHUS. YTIEpOJ, aUIOTPOIHbIE MOAM(DUKAINHU, pacHpOCTpaHEHUE B
npupojie, pusnyueckue M XUMHUYECKHE CBOMCTBA. AjcopOrus. KpyroBopoT yriepoma B mpupoje.
Oxcunel yriepona, ux (pu3myecKre W XHMHUYECKHE CBOMCTBA, NIEHCTBHE HA JKUBBIC OPraHH3MEI,
MOJyYeHUE W TMPUMEHEHHE. JKOJOTUYECKHe NpOoOJIeMBbl, CBsi3aHHBIE ¢ OKcuaoM yriepoaa (IV),
THIIOTe3a TI00aTFHOTO MOTEIUICHHUS KIIMMAaTa, ITAPHUKOBEIHN 3 (dekT. YTosbHasS KUCIOTa U €€ COJH, UX
¢u3nveckne W XWMHUYECKHE CBOWMCTBA, IOJydeHHWE W TpHMEHeHHe. KauecTBeHHash peakius Ha
kapOoHaT-HoHBL. Mcmonp3oBaHne KapOOHATOB B OBITY, MEAWIIMHE, MPOMBINIICHHOCTH M CEIbCKOM
XO35HCTBE.

IlepBoHayanbHble MOHATHS 00 OPraHUYECKUX BELIECTBAX KAK O COSAMHEHMSIX yriepona (MeTaH,
9TaH, OTWIEH, aleTWIeH, OJTaHOJ, TJMLEPUH, YKCycHas Kuciorta). IlpupoaHble HCTOUYHUKU
YTJIEBOJIOPOJIOB (YroJib, MPUPOIHBIN Ta3, HEPTH), MPOAYKTH WX MepepadoTku (OCH3WH), UX POJb B
OBITY U TPOMBILLIEHHOCTH. [ToHATHE 0 OMOJIOrMUecKH BayKHBIX BELIECTBAX: KHUPaX, ONIKax, yriieBoAax
— M HUX pOJM B XXHU3HM 4YelloBeka. MarepuaabHOE €IMHCTBO OPraHMYECKMX U HEOPraHMYECKHX
COECIUHEHU.

KpemHuuii, ero gusnueckue U XMMHUYECKHE CBOICTBA, NOdydyeHHe U npuMeHeHue. CoemHeHUs
KpeMHHs B mpupoge. OOmme npencraBieHus o0 oxcuje kpemHus (IV) m kpemHueBoil kuciore.
Cunukarsl, UX UCIOJIb30BAaHHUE B OBITY, B IPOMBIIUIEHHOCTH. BajkHelIIne CTpOUTEeIbHbIE MaTepUaIbI:
KEepaMHKa, CTEKJIO, ILEeMEHT, OeToH, jkene300eroH. [Ipobimembl 0e30MacHOro HMCHOIb30BaHUS
CTPOMTENbHBIX MATEPUAJIOB B IIOBCEAHEBHOM KU3HH.

Xumuueckuit IKcnepumenm:

u3yueHue o0Opa3l0OB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISIHOM KHCIOTBI, IpPOBEIEHHUE
Ka4eCTBEHHBIX pEaKUUil Ha XJIOPUA-MOHBI M HAOJIOJEHHE NPU3HAKOB HX IPOTEKAHHs, OIBITHI,
oTpakarolye (QHU3MUECKHe W XUMHMUYECKHE CBOWCTBA TaJloOT€HOB M HUX COEAMHEHUH (BO3MOXKHO
UCIOJb30BAHUE BHUAEOMATEPUATOB), O3HAKOMJICHME ¢ OOpa3laMu XJOPUAOB (raJIOr€HHUJIOB),
O3HaKOMJIeHHe ¢ oOpa3mamMu ceppl M €€ COeIMHEHMSIMH (BO3MOYKHO  HCIOJIb30BaHHUE
BUJIEOMATEepUANIOB),  HaOmroJeHuWe  mpouecca  oOyriMBaHUS — caxapa  NOJ  JelicTBUEM
KOHIICHTPUPOBAHHOW CEpHOW KHUCIIOTHI, W3y4eHHE XUMHUYECKHUX CBOMCTB pa30aBIEeHHON CepHOM
KHCJIOTHI, TPOBEJIEHHE KAueCTBEHHOW peaklMM Ha Ccyinb(aT-MOH U HaOmoJeHHe MpH3HaKa eé
NPOTEKaHMsl, O3HAKOMJIEHHE C (PU3MYECKMMM CBOMcCTBaMH a30Ta, (ochopa M UX COECTUHEHUI
(BO3MOXXHO HCIOJIb30BaHHWE BHJIEOMATEpUANOB), O0Opa3liaMu a30THBIX M (OCHOPHBIX YHOOpEeHMIA,
MoJIydeHue, coOupaHue, paclo3HaBaHWE U M3Y4YE€HUE CBOMCTB aMMMaKa, NMPOBEJCHUE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHMS M GochaT-uOH U U3ydeHHE NMPHU3HAKOB MX MPOTEKaHUS, B3aUMOJICHCTBHE
KOHIICHTPUPOBAHHONW a30THOM KHCIIOTHI C MEIbI0O (BO3MOXKHO MCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
U3yueHHe MoJeJel KpUCTAJUIMYECKUX peIéToK anmasa, rpaduta, (QymuiepeHa, 03HaKOMIIEHHE C
IpOIECCOM  aCOPOLMK  PAacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOHCTBOM
NPOTHBOras3a, IMOJydyeHHe, cOOMpaHMe, pPACIO3HABAHWE W M3YY€HHE CBOMCTB YIJIEKUCIIOTO Tasa,



MPOBEJICHUE KAYECTBEHHBIX pEakluid Ha KapOOHAT M CHIMKAT-HOHBI M W3y4eHUE MPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHHE C  TPOAYKIMEH  CHWIMKATHOW  MPOMBIILUIEHHOCTH,  pEUICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4 110 TeMe «BakHelme HeMeTaibl U UX COCAMHEHUS.

MeTa/1bl M X COEIMHEHUS

OOmas xapakTepucTUKa XUMHUYECKUX JIEMEHTOB — META/UIOB Ha OCHOBAHUU WX TIOJIOKEHUS B
[Tepuoanueckoit cucreme xumuueckux aemeHToB . . MennaeneeBa u ctpoenus atomoB. CTpoeHue
MeTa/UI0B. MeTaiminyeckas CBA3b U METANTMYECKAs KPUCTAIUINYECKAs PEIETKA. DIIEKTPOXUMUYECKUN
psaa HampspDKeHUHd MetaiuioB. du3nueckue M XMMHMUYECKHE CBOMcTBa MeTayioB. OOmue crnocoObl
noxydeHus: MmetayioB. [loHATHE O KOPPO3UM METAILIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3HUH.
Crnasel (cTanb, YyryH, JIOPAIIOMUHHM, OpOH3a) U UX IPUMEHEHUE B ObITY U IPOMBILLIIIEHHOCTH.

[[lesrouHble MeTaJUTBL: TIOJIOKEHHUE B Ilepmoamyeckoil cucteMe xumuueckux snemeHToB [I. U.
MenneneeBa, cTpoeHHE MX aTOMOB, HaxoXJeHue B mpupoje. dusndyeckne u XUMHUUECKHE CBOWCTBA
(Ha mpumepe HaTpusi U Kanus). OKCUIBI M TUAPOKCHABI HATpHS M Kanus. [IpuMeHeHHe MeI0UHbIX
METAJJIOB U UX COCTMHEHUN.

[[lerouyHO3EMENBHBIE METAJUIBl MarHUM M KajblMil: mojnokeHue B llepronnyueckod cucreme
xuMuueckux sneMeHTtoB [[. M. MengeneeBa, CTpoeHHME HX aTOMOB, HAaXOXJICHHE B MPHUPOJIE.
dusnueckrue U XUMUYECKHE CBOMCTBAa MarHusl M Kaiblius. BaxkHelmue coequHeHust Kalbius (OKCHUJ,
TUAPOKCHU, o). KECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEeHHUS.

AmoMuHMil: mnonoxeHne B Ilepumonnueckoi cucremMe XuMmHYeckux dneMmeHtos . .
MenneneeBa, CTpOCHHE aToMa, HaxOXJeHWE B mpupojae. PU3HUECKHEe W XUMHUYECKHE CBOWCTBA
ATIOMUHUSI. AM(OTEpHBIE CBONCTBA OKCH/IA ¥ THUIPOKCHIA AITFOMUHUS.

Kenezo: nomoxenue B Ilepuoanueckoin cucreme xumudeckux snemMeHtoB J[. 1. Menneneena,
CTPOEHHE aToMa, HaxXxOXAeHHE B mpupojae. Ou3ndeckue U XUMHYECKHE CBOMCTBA xkene3a. OKCUIbI,
ruapokcuabl u conu sxenesa (1) u xxenesa (I11), ux cocra, cBOWCTBA U MOTyYCHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJIEHHE ¢ oOpa3laMy METaJIOB M CIUIAaBOB, UX (PU3UYECKHMMH CBOWCTBAMH, U3ydeHUE
pe3ynbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH
B3aMMO/JICHCTBUS OKCHUJIA KAJIbLIMSI U HATPUSI ¢ BOJIOM (BO3MOYKHO HCIOJIb30BaHUE BHICOMATEPHAIIOB),
UCCIIETIOBAaHUE CBOMCTB KECTKOW BOJBI, Ipollecca TOPEHUs Kejle3a B KHUCIOpoAe (BO3MOXKHO
UCIOJIb30BAHME BHUEOMATEPUAIOB), NMPHU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEaKIUil Ha HOHBIL:
MarHus, Kajablus, AIFOMUHUS, UHKA, skene3a (I1) u xenesza (III), mexau (I1), HaGnroaeHNE U omMcaHUE
MIPOLIECCOB OKpAlIMBaHUS IJIAMEHH MOHAMH HATpHs, Kajdusl U KaiblHs (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUANIOB), HcCeloBaHUE aM(pOTEPHBIX CBOWCTB THAPOKCHIA AIIOMHHMS M THAPOKCHIA
LIMHKA, pEHIEHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 110 TeMe «BaykHelne MeTallyIbl U UX COETUHEHUSD.

XuMHUS U OKpYKaKIuas cpena

BemectBa u Marepuansl B TOBCEIHEBHOM MKW3HM 4YelOBeKa. be3omacHoe HCHOJIb30BaHHE
BEIIECTB M XUMUYECKHX peakiuii B ObITy. [lepBas moMOIIbs MPU XUMUYECKUX 05KOTaX M OTPABIICHUSX.

XUMUYEeCKOe 3arpsi3HEHUE OKpyXkKarolel cpenpl (TpenesbHas OOMyCTUMas KOHLIGHTPALIMS
BeecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0rHYeCKUX MpoOieM.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3loB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJLIOB, MIOJIMMEPHBIE MaTEpUaJbl).

Mesicnpeomemmnuie ceasu

Peanuzanus MexXnpeIMeTHbBIX CBSI3€M MPU U3yYEHUHU XUMUU B 9 Kilacce OCYILECTBIISIETCS Yepes
WCIOJIb30BAHME KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHSITUN, TaK W TOHSATUH, SBISIOUIUXCS
CUCTEMHBIMU I OTAENbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO 1UKIIA.

OO1ue ecTecTBEHHO-HAYYHbIE TOHSTHS: HAay4HbIH (akT, TUIOTE3a, 3aKOH, TEOpHs, aHalU3,
CUHTE3, KIacCU(pUKaAIUs, TEPUOANIYHOCTb, HAOIIOIEHUE, IKCIIEPUMEHT, MOJICTHUPOBAaHUE, N3MEPEHNE,
MOJENb, SIBJICHHUE, TApHUKOBBIHN 3(h(PEKT, TEXHOTOTHsI, MaTEPHAIIBI.

®dusnka: Marepus, aroM, DOJEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIWJ, H30TOIIbI,
PaaMOaKTUBHOCTb, MOJIEKYNA, AJIEKTPUUECKUN 3apsij, MPOBOJHUKH, MOITYIPOBOJIHUKH, TUIIEKTPUKH,
(OTOPIEeMEHT, BEIIeCTBO, Telo, OOBEM, arperaTHoe COCTOSIHHME BEIIeCTBA, Tra3, pacTBOp,



pPacTBOPUMOCTh, KPUCTAITMYECKAsT PEHIETKA, CIUIABbl, (PM3MUYECKUE BEIMYMHBI, CIUHHUIIBI U3MEPEHHS,
KOCMHUYECKOE ITPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢ortocuHTe3, aApixaHue, Ouocdepa, 3KOCHUCTEMa, MUHEpPAIbHBIE YIOOpEHHUS,
MHUKPO3JIEMEHTBI, MAaKPOJIEMEHTBI, IUTATENIbHBIE BELLIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TMOPOABI, MOJIE3HBIE HCKOMAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOTI'O OBIIIET'O OFPA3OBAHUSA (BA30OBbIN YPOBEHb)

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHHUS TPOTPAMMbI OCHOBHOTO 00IIET0 00pa30oBaHUs JOCTHTAIOTCS
B XO04€ O6y‘IeHI/ISI XMMHH B €UHCTBC y‘-IGGHOﬁ 1 BOCIHMTATCIILHOU JACATCIIBHOCTH B COOTBCTCTBHU C
TpaaAuIIMOHHBIMHA pOCCI/IfICKPIMH CONHUOKYJIBTYPHBIMA W OYXOBHO-HPAaBCTBCHHLIMU ILCHHOCTAMMU,
NPUHATHIMU B OOIIECTBE IMpaBWIaMU M HOPMaMu IOBEIEHUS U CIOCOOCTBYIOT IpolieccaM
CaMOIIO3HaHHUs, CAMOPAa3BUTHUS U COLMAIN3AIMH 00yJatOIUXCsl.

JImaHOCTHEBIC PE3YIbTATBI OTPAKAIOT T'OTOBHOCTDH 06yqa}0m1/1xc;1 PYKOBOACTBOBATHLCA CUCTEMOH
ITIOBUTUBHBIX IEHHOCTHBIX OpI/IeHTaIII/Iﬁ U pacliupCHUC OIIbITa ACATCIBHOCTU Ha eé OCHOBE, B TOM
YuCJIe B YaCTHU:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYIBTYPHOMY, HCTOPHYECKOMY U HAy4YHOMY
HacJI€eAu, IIOHMMaHUA 3HA4YCHUA XUMHYECKOHN HayKh B JKH3HU COBPEMCHHOI'O O6III€CTBa,
CIOCOOHOCTH BJIAZIETh JOCTOBEPHON HMH(pOpManuel O TEePeAOBBIX IOCTHKEHHSIX M OTKPBITHAX
MHPOBOH M OTEYECTBEHHON XMMUU, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTpOICTBE MUpa U
o0l11ecTBa;

2) rpaIaHCKOT0 BOCIIUTAHMSA:

MNpEACTAaBJICHHUA O COLOUAJIbBHBIX HOpMax HW IpaBUJIaX MEKINYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHUBE, KOMMYHHKaTHBHOfI KOMIIETCHTHOCTH B O6H1€CTB€HHO HOJ'IC3HOI>1,
y4eOHOUCCIIEIOBATENILCKOW, TBOPYECKOW W JPYIMX BHJIAX JIEATEIBHOCTH, TOTOBHOCTH K
pazHooOpa3HOM COBMECTHOM JEATENbHOCTH NPU BBHIMOJIHEHMH Y4YEOHBIX, MO3HABATENbHBIX 3aJ1ad,
BBIIIOJTHCHUU XUMHYCCKUX OKCIICPUMEHTOB, CO3JaHHUU y‘—Ie6HBIX IMPOCKTOB, CTPEMIICHUA K
B3aMMOIIOHMMAHHUIO W B3aWMOIIOMOIIMX B IIPOLECCE TOM y‘IC6HOI>'I JCATCIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE MOBEACHUE U MOCTYNKH CBOMX TOBAapUILEH C MO3ULUN HPABCTBEHHBIX M IPABOBBIX
HOPM C y4€TOM OCO3HaHUs MOCIEICTBUN NOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKHUE MPEACTABICHUS O BEIIECTBE U XUMHUYECKOW PEaKluu, COOTBETCTBYIOILIUE
COBPEMEHHOMY YPOBHIO Da3BUTHUS HAyKd M COCTABIAIOIIME OCHOBY JAJsl TMOHUMaHMSA CYHIHOCTH
Hay4HOM KapTHHBl MHpa, NPEACTaBIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTUS IPUPOJBbI,
B3aMMOCBS35X YEJIOBEKa C IMPUPOJAHON Cpeloi, O POJIM XMMUU B TO3HAHUU ATHUX 3aKOHOMEPHOCTEH;

[IO3HAaBaTeIbHbIE MOTHBBI, HAIIPABJICHHbIC Ha I[IOJYyYEHHE HOBBIX 3HAHUH IO XHUMUH,
HeoOXoauMble it OOBSICHEHUS HaONIOJaeMbIX IPOLIECCOB M SABJICHHUH, I103HABATENIbHOM,
MHGOPMALIMOHHON M YMTATENbCKON KyJIbTYypbl, B TOM YHCJI€ HaBBIKOB CaMOCTOSTEIBbHOM paboThI C
y4eOHbIMM TEKCTaMH, CIPAaBOYHOM JIMTEPAaTypod, JOCTYMHBIMH TEXHHUYECKUMH CpPEICTBAMU
MH(GOPMALIMOHHBIX TEXHOJIOTUH;

uHTepec K OOY4YeHHI0O U I03HAHMIO, JH0O03HATEIBHOCTb, I'OTOBHOCTb M CIIOCOOHOCTH K
caM0o00Opa30BaHUIO, IPOEKTHON M UCCIENOBATEIbCKONW JIEATEIbHOCTH, K OCO3HAaHHOMY BBIOODPY
HaMpaBJICHHOCTU U YPOBHS 00yueHUsI B JaJIbHEHILEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

0CO3HAHME LIEHHOCTH HM3HH, OTBETCTBEHHOIO OTHOILEHUS K CBOEMY 3[J0POBbIO, YCTAHOBKH Ha
3JI0pOBbII 00pa3 KU3HU, OCO3HAHUE MOCIEJACTBUI U HENPUATHE BPEAHBIX NPUBBIYEK (YHNOTpEOICHUS
aJIKOTOJIs, HApKOTHUKOB, KypeHHs), HEOOXOJUMOCTH COOJIOZECHUS MpaBMwil O€30MacHOCTU TpH
oOpalieHny ¢ XUMUYECKHMMHU BEIIECTBAMH B OBITY M peallbHON )KU3HH;

5) Tpya0BOro BOCIIMTAHHUSI:

MHTEpEC K MPaKTUYECKOMY U3YUEHHIO0 Npodeccuil U TpyAa pa3IMyHOTO poJia, yBaXKEHUE K TPYLY
U pe3ylbTaTaM TPYAOBOH AEATENBHOCTH, B TOM YMCII€ HA OCHOBE NMPHUMEHEHUS MpEeJAMETHBIX 3HAHUHN
[0 XMMMHU, OCO3HAHHBIA BbIOOP MHAMBUIYATIbHONW TPAeKTOPUH MPOJOKEHUS 00pa3oBaHUs C yUETOM
JMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX WHTEPECOB U IMOTpPeOHOCTEH,
yCHEemHON NpodecCHOHAIBHOM JEesITeIbHOCTH W Pa3BUTHUS HEOOXOIUMBIX YMEHHH, TOTOBHOCTb
aJlanTHPOBAThCs B MPO(eCcCHOHANIBHOM cpene;

6) PIKOJIOrHYeCcKOro BOCIIMTAHMA:

HKOJIOTUYECKU I1eJIecO00pa3HOe OTHOLIEHHE K IMPHPOJIe KaK HCTOYHMKY XH3HU Ha 3emie,



OCHOBE €€ CyYIIEeCTBOBaHHMS, MOHUMAHHE IIEHHOCTH 3J0pPOBOro M Oe3omacHOoro obpasza >XU3HH,
OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (PM3MYECKOMY M MCHUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE
LEHHOCTH COOJNIONEHHsSI TpaBWiI OE30MacHOr0 MOBEACHHS IMpU paboTe C BEIIECTBAMU, a TAKKE B
CUTYaLMsIX, YTPOXKAIOLUX 3J0POBBIO U JKU3HU JIIOJICH;

CIOCOOHOCTH NPUMEHSTh 3HAHUSA, MOJydaeMble NPU W3YYEHUH XUMUH, JJIS PEUICHHs 3a/ad,
CBSA3AHHBIX C OKPYXKAIOWIEH NPUPOJHON CPENOM, IS MOBBIIICHUS YPOBHS 3KOJOTHYECKON KYJIBTYPHI,
OCO3HAHMA TIOOATBFHOTO XapaKTepa AKOJOTHMYECKHX MpoOieM M MyTedl MX pemeHHsl MOCPEeICTBOM
METOJIOB XMMUH, HKOJIOIMYECKOTO MBIIUICHHS, YMEHHUS PYKOBOJCTBOBATHCS MM B IIO3HABATEIBHOM,
KOMMYHHUKAaTUBHOM U COLIMAJIBHOM IIPAKTHUKE.

METAIIPE/METHBIE PE3YJIbTATBI

B cocraBe MeranpeaMETHBIX PE3YIbTATOB BBIICISIOT 3HAYMMBIC Ui (OPMHUPOBAHUS
MHUPOBO33PCHUS OOIICHAYYHbIC TOHATHS (3aKOH, TEOpPHS, MPHHIIMI, THIOTe3a, (aKT, CUCTEMA,
MPOIIECC, AKCIEPUMEHT M JIPYroe.), KOTOphI€ HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeAMeTax M TMO3BOJISIIOT Ha OCHOBE 3HAHHWM W3 ATUX MPeAMETOB (POpPMHUPOBAThH MpEACTaBICHUE O
LIETIOCTHOW HAy4YHOM KapTHHE MHpa, W YHUBEpPCAIbHBbIC Yy4deOHbIC JEeWUCTBHUS (IIO3HABATEIIBbHEBIE,
KOMMYHUKATUBHBIE, PETYJISTUBHBIC), KOTOphle oOecneynBaoT (GOpMUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIIECTBICHUIO YIEOHOU NeATeTbHOCTH.

IMo3naBaTebHbIE YHHBEpPCAJIbHbIE Y4eOHbIe 1eiicTBUS

ba3oBbIe Joruuyeckue AecTBHA:

YMEHUS HCIOJB30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHHUS] TIPH OCBOCHHUM 3HAHUU: PACKPHIBAThH
CMBICJT XUMHYECKUX TOHSTHH (BBIICTATh UX XapaKTEPHBIC MPU3HAKU, YCTAHABIMBATH B3aHMMOCBS3h C
JIPYTUMU TIOHSTHSIMH), WCIIOIB30BaTh TOHATHS JUIsi OOBSCHEHHs] OTACTBHBIX (DaKTOB W SIBJIICHUH,
BHIOMpAaTh OCHOBAHUS W KPUTEPUH IS KIaCCH(UKAIIMU XHMHUYECKHX BEHIECTB W XUMHYECKUX
peakiuii, yCTaHaBIMBATh MPUYMHHO-CIEIACTBEHHBIC CBSI3U MEXKAY OOBEKTaMH HW3Y4YEHUsS, CTPOUTH
JIOTUYECKHE pacCyKIeHUs (WHIYKTUBHBIC, JCIYKTUBHBIC, IO AaHAJIOTWH), JeJaTh BBIBOJBI W
3aKII0UCHMUS,

yMEHHE TPUMEHSATh B TPOIECCe IMO3HAHUS TOHATHSA (NMPEAMETHBIE W METalpeJIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, HWCIOJIb3yeMble B XHUMHUH, MPeoOpa3oBHIBATH IHPOKO
MPUMEHSEMbIE B XHMHH MOJCIbHBIC TPEJACTABICHUS — XUMHUUYECKHH 3HAK (CHMBOJ JJIEMEHTA),
XuMudeckas GpopMynia U ypaBHEHUE XMMHUYECKON PEAKIIMU — MPH PEIICHUN y4eOHO-TI03HABATEIbHBIX
3a7a4, C y4€TOM ATUX MOJEJIBHBIX MPEACTABICHUM BBIABISITE U XapaKTEPHU30BaTh CYIIIECTBEHHBIE
MPU3HAKK M3y4YaeMbIX OOBEKTOB — XMMHYECKUX BEIECTB M XMMHYECKUX PEAKIU, BBISBJIATH 00IIHE
3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBSI3M W MPOTHUBOPEUMS] B HU3Y4aeMbIX IIpolieccax |
SIBJICHUSAX.

Ba3oBble uccienoBarebcKHe N1eiCTBUA

YMEHHE UCIOJb30BaTh MMOCTABJICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAKXE B
KauyecTBe OCHOBBI JUIsi (OPMHUPOBAHUS THIOTE3bl IO IPOBEPKE MPABHILHOCTH BBICKA3BIBAEMBIX
CY)KJICHUH;

NpUOOpEeTEeHUE OMbITa MO0 IUIAHWPOBAHUIO, OPTaHHW3aIMM M IPOBEJICHUI0 YUYEHUUYECKHX
SKCIEPUMEHTOB, YMEHHE HaOII0JaTh 32 XOJIOM IPOIEeCcca, CaMOCTOSITENIbHO MPOTHO3HPOBATh €ro
pe3ynbTaT, (opmynupoBaTh 0000IIEHHS U BBIBOABI [0 pe3yabTaTaM MPOBEAEHHOTO OIbITA,
WCCeA0BaHUs, COCTABIIATE OTYET O MPOJIeTIaHHOM padoTe.

Padora ¢ undpopmanueii:

yMEHHE BBIOMPATh, aHATU3UPOBATh M UHTEPIPETUPOBATh MH(GOPMAIUIO PA3TUYHBIX BUAOB U
dbopM TmpencTaBIeHHs, MOJIy4aeMyI0 M3 pa3HbIX HMCTOYHHKOB (HAYy4HO-TIOMYJSpHAs IUTEpaTypa
XMUMHUYECKOTO COJepKaHMsl, CIpPaBOYHbIE MOcoOus, pecypchl MHTepHeTa), KpUTHYECKH OIIEHUBATH
MPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPHUMEHITh pa3jNyHble METOJbl U 3allpocChl MPH IMOUCKE M 0TOOpe MHbOpMAIUU U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOJWMBIX ISl BBHITIOMHEHHUS Y4€OHBIX W TO3HABATENbHBIX 3aad
OTpeNeNnéHHOT0 TWIA, TpPUOOpPETeHHE OmnbiTa B O0OJACTH HCIOJIB30BaHHUS HH(DOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUN, OBIAJCHHE KYyJbTYPOM aKTUBHOIO MCHOJb30BaHUS Pa3IUUYHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSITENIbHO BHIOMpaTh ONTUMANbHYIO (hOpMY TpeACTaBiIeHUs UH(DOpMAIH
Y WUTFOCTPUPOBATH pellaeMble 3aJadyd HECIOKHBIMH CXEMaMH, JuarpamMMamu, APYyrumMu GopMamu



rpaduKu 1 UX KOMOMHALUSIMU,

YMEHHE UCMOJb30BaTh M AaHAJIM3HPOBATh B IIpolecce Yy4eOHOM U HCCIIeI0BATEIBCKOM
JEATeTbHOCTH MH(POPMAIUIO O BIMSHUU MPOMBIIIJICHHOCTH, CEIbCKOTO XO34WCTBA M TPAaHCIOPTa Ha
COCTOSIHUE OKPYXKAIOUIEH NPUPOTHON Cpeibl.

KoMMmyHHKaTUBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSL:

yYMEHHS 3a7aBaTh BOTPOCHI (B X0/ JUaOTa W (MJIM) AUCKYCCHH) IO CYIIECTBY OOCYXIaeMOu
TEMBI, POPMYIHUPOBATH CBOM MPEATI0KEHUS OTHOCUTENFHO BBITIOJHEHHS TPEUIOKEHHON 3a1a4H;

YMEHMS NPEACTABIATH MOJIYYEHHBIE PE3y/lbTaThl [MO3HABATEIBHON JESTEIBHOCTH B YCTHBIX U
MIMCBbMEHHBIX TEKCTaX; JIelaTh MPE3EHTALUI0 Pe3yIbTaTOB BBIIIOJHEHUS XUMHUYECKOTO SKCIEPUMEHTA
(JtabopaTOpHOTO OTBITA, JTAOOPATOPHOW PAOOTHI MO WCCICAOBAHUIO CBOWCTB BEIIECTB, y4EOHOTO
IIPOEKTA);

yYMEHHSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM I03HaBaTEIbHOW U
MCCIIEI0BATENILCKOM AEATENIBHOCTH MPH PEUICHWH BO3HUKAIOMIMX MPOOJEM Ha OCHOBE yu€Ta OOmmx
MHTEPECOB M COIJIacoBaHMs MO3ULUN (0OCyXJIeHus, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMBI»,
KOOpPJUHAIUSI COBMECTHBIX JIEHCTBUM, OINpe/eleHne KPUTEPUEB IO OLEHKE KayecTBa BHIMIOJHEHHOU
paboThl U ApyTrHE).

PeryasiTuBHbIe YHMBepcaJlbHbIe YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOSTENIBHO OMNpPENENITh UEeNU JAEATENbHOCTH, IJIAHUPOBATh, OCYILIECTBIATH,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESTENIbHOCTb, BIOMpaTh Hambosee
a¢hdexTuBHBIE CIOCOOBI pelieHrs y4eOHBIX W TMO3HABATENIBHBIX 3a7a4, CAMOCTOSITEIIPHO COCTAaBIISATh
WA KOPPEKTUPOBATh NPEMJIOKEHHBIM aITOPUTM JEHCTBUM TPHU BBHINOJHEHUH 3aJaHUN C YYETOM
MOJIyYeHUS HOBBIX 3HAHMM 00 H3ydaeMbIX OOBEKTaxX — BeEUIeCTBAaX M peakUusiX, OIEHHUBATh
COOTBETCTBHUE IMOJIyYEHHOTO pe3yJbTaTa 3asBJIEHHOMN 1eNH, YMEHHE UCIOJIb30BaTh M aHAIU3HPOBATh
KOHTEKCTBI, [Tpe/iaraéMble B yCIOBUU 3aJaHHM.

MHNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yabTAaTOB MO OCBOEHHUIO 00S3aTENBHOTO  COAEpKaHUS,
YCTaHOBJICHHOTO  JaHHOW  (enmepalbHONM  paboueld  MpPOrpaMMOM,  BBIJCISIIOT:  OCBOCHHBIE
00yyaroUMMUCS HayyHbl€ 3HAHUS, YMEHHS U CIIOCOOBI JAEUCTBUH, crierupuyeckue s MpeaMeTHON
obmactu «XUMHS», BHUIBl ACSATEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHHUSA, €r0 WHTEpIIpPETaluy,
peoOpa30BaHMIO U MPUMEHEHHUIO B PA3JIMUHbIX YIEOHBIX U HOBBIX CUTYaLIUSX.

K koniy o6y4yenust B 8 kiacce mpeIMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPAXKaTh

c(OpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUA:

v’ pacKkpbiBaTh CMBICI OCHOBHBIX XHMHYECKUX IOHATHH: aroM, MOJEKYJa, XUMHUYECKHUI
AJIEMEHT, IPOCTOE BELIECTBO, CIOXHOE BEIIECTBO, CMECh (OJHOPOJHAs M HEOAHOPOIHAs),
BaJICHTHOCTh, OTHOCHUTEJbHAs aTOMHAs W MOJIEKYJspHas Macca, KOJMYECTBO BEIIECTBA,
MOJIb, MOJIIPHASI Macca, MaccoBasi J0Jsl XUMHUYECKOTO AJIEMEHTa B COCTUHEHUH, MOJISIPHBIHA
00BEM, OKCHI, KUCIOTa, OCHOBAHUE, COJb, DIEKTPOOTPULIATEIBHOCTD, CTENEHb OKUCIICHUS,
XUMHYECKas peakius, KilacCuPUKAIMs peakiMil: peakuuu COEAUHEHUs, pPEaKIHH
pa3noXKeHus, peakiuu 3aMeIleHUs, peakuu oOMeHa, 9K30- M SHAOTEPMHUUYECKUE PEaKIIUU,
TEIIoBOM 3¢ (eKT peakuuu, sapo aToma, 3JICKTPOHHBIM CIOW aToMa, aTOMHAas OpOUTalb,
paauyc atoma, XMMUYecKas CBSA3b, MOJISpHAs U HEMOJSpHAs KOBAJICHTHAas CBs3b, MOHHAS
CBsI3b, HOH, KATHOH, aHUOH, PACTBOP, MaccoBasi J0JIsl BellecTBa (IPOIEHTHAS KOHIICHTPAIH)
B pacTBOPE;

v WIUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHSATHN ¥ IPUMEHSATH 3TH TIOHSITHS
MIpY OMMCAHUM BEIIECTB U UX MPEBPAICHUII;

v HCIOJIb30BaTh XMMHYECKYIO CHMBOJIMKY JUIS COCTaBICHUS (DOPMYJI BEIIECTB W YpaBHEHUIA
XUMUYECKUX PEAKIUH;

v\ OmpeNeNsaTh BaJIEHTHOCTh AaTOMOB OJJEMEHTOB B OMHApPHBIX COEJAWHEHUSX, CTEIEHb
OKHCJICHHS DJIEMEHTOB B OWHApHBIX COCIWHEHUSX, TMPUHAJICKHOCTh BEMIECTB K
ompenenéHHOMY KJlaccy COeIuHEHUH 1o popmynnaM, BHJI XUMUUYECKOH CBsI3U (KOBAJICHTHAS U
WMOHHAsI) B HEOPTaHNUECKUX COSAMHECHUSIX;

v’ packpsiBaTh cMmbicn Ilepuomnueckoro 3akona JI. WM. MeHzeneeBa: J€MOHCTPHPOBATH
MMOHMMAHHE TEPUOJMYECKOM 3aBUCHUMOCTH CBOWMCTB XHMHUUYECKHX JJIEMEHTOB OT HX



nosioxkeHus B lleproanueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BELIECTB, IOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOI'O YUEHUSs], 3aKOHA ABOTaapo;

v/ OIKCHIBATH U XapaKTEPU30BaTh TaOINUHYI0 (GopMy [lepHOAUUECKON CHCTEMBI XMMHYECKHX
AJIEMEHTOB: pa3InyaTh MOHATUS «IJIaBHAsA moArpymnmna (A-rpymmna)y» u «no0o4YHas MoArpyImna
(b-rpynma)», Manbie u GOJBIINE MEPHOIBI, COOTHOCUTh 0003HAYECHHUS, KOTOPhIE UMEIOTCS B
tabmuue «llepmonmueckas cucrema xumuueckux osnemeHtoB Jl. W. MenneneeBa» c
YHMCJIOBBIMHM XapaKTEPUCTUKAMM CTPOEHHUSI aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij
spa, 00IIIee YUCIIO FITEKTPOHOB U PACIIPEeSICHIE UX IO AJIEKTPOHHBIM CIIOSIM);

v xnaccuPUIUPOBATh XUMHYECKHE DIIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMHUYECKHE
peakuuu (Mo YUCIy ¥ COCTAaBY YHYaCTBYIOUIUX B PEAKIMU BEIIECTB, 110 TEIUIOBOMY dPPEKTY);

v/ XapakTepu30BaTh (OIMCHIBAThL) OOIINE XUMUYECKHE CBOMCTBA BELIECTB PA3JIMYHBIX KIaCCOB,
MOATBEPXK/As ONMCAHWE MPUMEpPAMU MOJIEKYJSPHBIX YPAaBHEHMH COOTBETCTBYIOLIUX
XUMHUUYECKUX PEAKLIMIL;

v IPOTHO3WPOBATH CBOMCTBA BEHIECTB B 3aBUCHMOCTH OT HMX Ka4yeCTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX IIPEBPALLICHUN B Pa3IMUHBIX YCIOBUSIX;

v/ BBIYHCIIATH OTHOCHTENBHYIO MOJIEKYIISIPHYIO M MOJIIPHYIO MAcChl BENIECTB, MACCOBYIO JIOJIIO
XMMHMUYECKOTO 3JIeMEHTa 1Mo (opMyJie COEIMHEHHUs, MAaCCOBYIO JIOJIIO BEIIECTBa B PacTBOPE,
MIPOBOJUTH PACUEThI 10 YPABHEHUIO XUMUYECKOM peaKIuu;

v HpI/IMerlTB OCHOBHBIC onepauI/IH MI)ICJ'II/ITCJ'II)HOI71 ACATCIBHOCTH — aHaJlu3 MW CHHTE3,
CpaBHEHHE, 0000IIeHrne, CHUCTEeMAaTH3aIil0, KIACCH(PUKAINIO, BBISBICHUE MPUIUHHO-
CJIICACTBCHHBIX CBSISGI\/'I — I I/I3yquI/Iﬂ CBOI\/’ICTB BCIICCTB W XHWMHNUYCCKUX peaKHHﬁ,

€CTECTBEHHO-HAY4YHbIE METOJIbl TMO3HAHUS — HAOIIOJEHHE, HM3MEPEHHEe, MOJEIHPOBAHUE,
SKCIEPUMEHT (peajbHbIA U MBICICHHBIN);

v chenoBarth  NpaBWiIaM  TOJIb30BaHHS ~ XMMHYECKOM  MOCYIOoM ®  J1abopaTOPHBIM
o0opy/noBaHHEM, a TaKKe IMpaBUJIaM OOpalleHHus C BELIeCTBAMH B COOTBETCTBUHU C
WHCTPYKUHUSMHU IO BBIIIOJHEHUIO JaOOpaTOPHBIX XUMHMUYECKUX OIBITOB MO MOJYYEHHUIO U
cobupaHnio Ta3000pa3HBIX BEMIECTB (BOIOPOJa U KHCIOPO/Ia), TPUTOTOBICHUIO PaCTBOPOB C
ONpeaeIEHHON MAacCOBOM J0JIE PacTBOPEHHOIO BELIECTBA, IJIAHUPOBATH U TMPOBOIUTH
XMUMHUYECKHE SKCIIEPUMEHTHI M0 PACTIO3HABAHUIO PACTBOPOB ILEJIOYEH U KUCIOT C MOMOIIBIO
WHIMKATOPOB (JIakmyc, (heHoadTaaenH, METHIOPAHK B IPYTHE).

K koHniy o6y4yenust B 9 ki1acce mpeIMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JOJKHBI OTpaXkaTh

c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TOHATUH: XUMHUYECKUH DJIEMEHT, aroM,
MOJIEKYJa, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, BaJCHTHOCTD,
ANEKTPOOTPHUIATENILHOCTD, CTENEHb OKHCIICHUS, XUMUYECKasi peakiusi, XUMUYECKasi CBA3b,
TeIoBoM 3ddexkr peaknuu, MOJb, MOJSPHBIA 00BEM, pacTBOp, OJIEKTPOIMUTHI,
HEDJIEKTPOJIUTHI,  AJEKTPOJIUTUYECKAass  JUCCOIMAlMs, peakuud HOHHOTO  OOMeHa,
KaTajau3aTop, XHMHUYECKOE paBHOBecHe, oOOpaThMble H  HeoOpaTHMble PEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKI[MH, OKHCIUTENb, BOCCTAHOBUTENb, OKUCICHHUE U
BOCCTaHOBJICHUE, AIJIOTPOIUA, aM(POTEPHOCTh, XUMUYECKasi CBA3b (KOBAJICHTHAs, WOHHAs,
MeTajindyeckas), KpHUCTaJUIMuecKass pemérka, KOppo3us METajuloB, CIUIaBbl, CKOPOCTb
XMUMHUYECKOHN peakinu, mpeenbHo gonyctuMas konieHTpanus [1IK Bemectsa;

v WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHSATHN U IPUMEHSATH 3TH TOHSITHS
MIPH OTMTMCAHHUH BEIIECTB U UX MPEBPAIICHUI;

v HCHOJB30BaTh XHUMUYECKYIO CHMBOJIMKY JUIsI COCTaBIEHHs (OPMYIN BEIIECTB U YpaBHCHHIA
XUMHYECKUX PEaKIIHii;

v/ OmpenessaTh BAJIEHTHOCTh U CTEMCHb OKHCICHUS XUMHYECKHX DIEMEHTOB B COCIHHEHHSIX
Pa3IMYHOTO COCTaBa, MPUHAAIECKHOCTh BEIECTB K ONPEACIEHHOMY KJIacCy COeITMHEHUN 10
dbopmynaM, BHA XUMHUYECKOW CBSI3M (KOBaJieHTHas, MOHHAas, MeTaJulnyeckas) B
HEOPraHMYeCKUX COEAMHEHUSX, 3apsi MOHA MO XUMHUYECKOH (opMmyne, XapakTep Cpeibl B
BOJHBIX pPACTBOPAaX HEOPraHWYECKUX COEAMHEHWH, THUN KPHUCTAIMYECKOW peIméTKu
KOHKPETHOTO BEIECTBA;

v' packpeiBaTh cMmbIca Ilepuoanueckoro 3akona JI. M. MeHzeneeBa U JI€MOHCTPUPOBATH €r0
MOHMMAaHHe: OMUCHIBAaTh U XapakTepu3oBaTh TabimnuHyto ¢Gopmy Ilepmonuueckoil cucremsbl



XMMHMUYECKHUX DJEMEHTOB: pa3jiuyaTh MOHATUS <«IJIaBHas noarpynna (A-rpynma)» H
«mobounass moxarpymmna (b-rpynma)», Manele W OoJbIIME TEPUOIBI, COOTHOCHUTH
0o0O3HaueHMs, KOTOpblE HMEIOTCA B  NEPUOJUYECKON  Tabnuie, C  YHCIOBBIMH
XapaKTepUCTUKAMU CTPOCHHSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsi Aapa, olriee
YHCIO DJIEKTPOHOB M paClpeseieHue MX IO AIEKTPOHHBIM CJI0sIM), OOBSICHATH OO0IIue
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COEIMHEHUH B Ipejaenax MallbIX
IIEPHOJIOB U INIaBHBIX NOArPYIII ¢ YYETOM CTPOEHMS UX aTOMOB;

KJIacCU(UIMPOBAaTh XUMHUYECKHE DJIEMEHTBHI, HEOPraHMYECKHE BEIIECTBA, XUMHUYECKHUE
peakuuu (110 YUCILy U COCTaBY yYacTBYIOIIMX B PEAKI[MU BEILECTB, 110 TEIJIOBOMY 3PQEKTY,
10 U3MEHEHUIO CTETIEHEN OKHUCIEHUS! XUMUYECKUX AIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CreNU(UIECKUE XUMUYECKHE CBOWCTBA MPOCTHIX U
CIIOXHBIX BEIIECTB, IOJATBEP)KJas ONMCAHUE NPUMEpPAMU MOJIEKYJISPHBIX M HOHHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUH;

COCTaBJISITh YPAaBHEHUS DJEKTPOJUTUYECKOW JUCCOIMALMHA KHUCIIOT, IIEIOYe M COJeH,
MOJIHBIE M COKpall€HHbIE ypaBHEHHUS DPEaKIUl HOHHOTO OOMEHa, YpaBHEHMs pEeaKIMi,
MOATBEPXKIAIOLIUX CYIIIECTBOBAHHE T'€HETUYECKOW CBS3M MEXJy BELIeCTBaMH pa3IMYHbIX
KJIaCCOB;

pacKpblBaTh  CYIIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIHUNA  MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKIuil;

MPOTrHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOEHHS, BO3MOXKHOCTU
MPOTEKAHUSI XMMHUECKUX MPEBPAILIEHU B PA3IMYHBIX YCIOBHUSX;

BBIYHCIISATH OTHOCUTEJIBHYIO MOJIEKYISIPHYIO U MOJIIPHYIO MaccChl BEIIECTB, MACCOBYIO JIOJIIO
XMMHUYECKOTO 3JeMeHTa 1Mo (opMmylsie COeAMHEHUs, MAacCCOBYIO JIOJIO BELIECTBA B PacTBOPE,
MIPOBOJUTH PACUEThI 10 YPABHEHUIO XUMUYECKOM peaKIny;

coOiroAaTh MpaBuiia MOJ30BAaHUS XMMUYECKON MOCYJ0N U 1abopaTOPHBIM 000PYAOBAHUEM,
a TaKkKe MpaBuia OOpamieHHs] C BElIeCTBAMU B COOTBETCTBUU C HMHCTPYKLIMSIMH IO
BBITIOJIHEHUIO JIAOOPATOPHBIX XUMHYECKUX ONBITOB MO TMOJYYEHHIO U COOMpPaHHUIO
ra3z000pa3HbIX BEMIECTB (aMMHUaKa M YTJIEKHCIIOTO Ta3a);

MPOBOJUTHh PpEaKLUWH, TMOATBEPXKIAIOIMINE KAYeCTBEHHBIH COCTAaB pPAa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPHI-, OpOMHII-, HOIUI-, KapOoHaT-, Pocdar-, cunmkar-,
cynabdaT-, THAPOKCHA-UOHBI, KAaTHOHbI AaMMOHHS ¥ HOHBl HM3YYEHHBIX METaJUIOB,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

MPUMEHSITh OCHOBHBIE OIEpalii MBICTUTENIHON JAEATeIbHOCTH — aHalu3 M CUHTE3,
cpaBHEeHHE, 0000IIeHNe, CUCTEMAaTH3alUIO, BBIABICHHE MPUYMHHO-CIEACTBEHHBIX CBSI3EH —
JUI U3y4YEHHs] CBOICTB BEIIECTB M XUMHUYECKHX PEaKIHil, eCTeCTBEHHO-HAYUYHbIE METO/IbI
Mo3HaHusi — HaOIIOACHHE, H3MEpPEHUEe, MOJICIMPOBAHHUE, SKCIEPUMEHT (pealibHbli U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUEYPOKOB XUMHNH B 8A KJIACCE

KoaudecTBo 4acoB

Ne HaunMeHoBaHMe pa3leloB U TeM DJIeKTPOHHbIE (uu¢possbIe)
KonTtpoJbHbie IIpakTHYeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Pa3nex 1. IlepBoHayaibHble XHMHYECKHE TIOHATHS
Xumust — Ba)kKHasI obacTp
11 €CTECTBO3HAHUS u MPaKTUYECKO M 5 2 bubmmorexa oK
' p https://m.edso0.ru/7f41837c
JESITeTFHOCTH YeJIOBEKa
bubnuoreka [HOK
1.2 B 1 1
CIICCTBA H XHMHACCKHE peaiii ° https://m.edso0.ru/7f41837c
Hroro mo pazueny 20
Paspnen 2. Baxneiiume npeacTaBuTe/ M HEOPraHMYECKUX BELECTB
21 Bo3nyx. Kucnmopon. Ilonsitue 00 5 bubnuoteka [HOK
' OKCHJIax https://m.edsoo.ru/7f41837c
bubnmmoreka IHOK
2.2 Bonopon. [TorsiTie 0 KHCIOTaX U COTAX 8 1 httos://m.edsoo.ru/7fA1837¢
23 Bona. PactBopsHI. [Toustue 00 5 1 1 bubanorexa HOK
' OCHOBaHMSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE  KJIACChl  HEOPraHUYECKUX 11 1 1 bubnuoteka [HOK
' COEIMHECHUIN https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Paznea 3. Ilepuoanyecknii 3axkoH u [lepuoanyeckas cucrema xumudeckux 3j1eMenToB /. U. MenaeneeBa. CTpoenne aToMoB. XUMHYECKAsI
cBsi3b. OKUCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PEAKINH

[Tepuonnueckuit 3aKOH 51

31 [lepuoguueckass cucTeMa XHMHUYECKUX 7 bubnuoreka [MOK
anemMeHToB  /JI. n. MeHpeneera. https://m.edsoo.ru/7f41837¢
Crpoenue aToma

3.2 Xumuueckas cBiI3b.  OKHCIHUTEILHO- 8 2 bubnuoreka LHOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

BOCCTAHOBUTCJIbHBIC PCAKIIUN

https://m.edsoo.ru/7f41837¢c

Hroro no pazgeny 15 bubmmorexa HOK
https://m.edsoo.ru/7f41837¢

PeszepBHoe Bpemst 2 bubmorera HOK
https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB I10 67

[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

TEMATHYECKOE INTAHUPOBAHHUEYPOKOB XUMHU B 8b KJIACCE

KoaunuyecTBo 4acoB

Ne HaunmeHoBaHHMe pa3leioB M TeM DJIeKTPOHHbIE (uu¢possbie)
KonTtpoJbHbie IIpakTHYeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChl
padoThl padoTsbI
Pa3nea 1. [lepBoHayaibHbIe XHMHYECKHE TIOHATHS
Xumus — Ba)KHasI 00J1acTh
11 €CTECTBO3HAHUS u MPAKTUIECKOM 5 2 bubmmorexa oK
' p https://m.edso0.ru/7f41837c
JCATEILHOCTH YeIOBEKa
bubnnoreka HOK
1.2 B 1 1
CIICCTBA H XHMHACCKHE peaiii ° https://m.edso0.ru/7f41837c
Hroro mo pazaeny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHNYeCKUX BellecTB
21 Bo3nyx. Kucnmopon. Ilonsitue 00 5 bubnuoteka [HOK
' OKCHJIax https://m.edsoo.ru/7f41837c
bubnuoreka [HOK
2.2 Bonopon. [TorsiTue 0 KUCIOTaX B COAX 8 1 https://m.edsoo.ru/7f41837¢
23 Bona. PactBopsHI. [Toustue 00 5 1 1 bubanorexa HOK
' OCHOBAHHSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE  KJIACCBI ~ HEOPraHUYECKHX 11 1 1 bubnuoteka [HOK
' COEIMHECHUN https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Pasnean 3. Ilepuoanueckuii 3akon u Ilepnoanuyeckas cucrema xumuueckux 3jeMmeHToB [I. U. MenneneeBa. CTpoeHue aToM0oB. XUMHUYeCKAs
cBsI3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIIUN

3.1

[Tepuonnueckuit 3aKOH 51
[lepuonnueckass cucremMa XUMHUYECKHUX

bubaunoreka
https://m.edsoo.ru/7f41837c

[HOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

aneMeHToB  JI. n. Menpeneena.
Crtpoenue aToma

3 Xumuueckass  CBA3b.  OKHCIUTEIBHO- 8 2 bubmmoreka HOK
' BOCCTAaHOBUTEJIbHBIE PEAKLINHU https://m.edso0.ru/7f41837c
bubnnoreka HOK
)4 1
TOTO 1O pasaeity ° https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 4 bubnnotexa HOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I10 69 5 5
[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

TEMATHUHYECKOE IINTAHUPOBAHUEYPOKOB XUMMHWH B 9 KIIACCE

KosmmuyecTBo yacoB DJIeKTPOHHbIE
Neni/m | HawmMeHoBaHMe pa3/ieJioB U TeM MPOrpaMMbl KOHTPOJIbHbIE IIpaKTHYecKHe (unposrie)
Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XuMHuyeckue peakuun
11 [ToBTOpeHue u yriyoOieHHe 3HAHUM OCHOBHBIX 5 1 bubnuoteka HOK
' pasziesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE =~ 3aKOHOMEPHOCTH  XHUMHYECKHUX 4 bubnuoreka HOK
' peakuuii https://m.edsoo.ru/7f41a636
DIEeKTPONUTHYECKAS JUCCOLMALTHS. bubnuoreka [HOK
1.3 8 1 1
XHAMHUYECKUE PEAKIUU B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HemeTa/uibl M UX COeAUHEHUS
21 O6mras XapaKTEePUCTHKA XUMUYECKUX 4 1 bubnuoteka LHOK
' anemeHTOB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
29 OO6mras XapaKTEPUCTHKA XUMHUYECKUX 6 bubnuoreka [HOK
' anemeHTOB VIA-Tpynmel. Cepa u e€ coeMHeHUS https://m.edsoo.ru/7f41a636
Obmas XapaKTepUCTHUKa XUMHYECKUX
2.3 BJIeHl\ieHTOB VAI-)r ﬁbl Azot, dochop u ux 7 1 bubmorera HOK
' PYIHIEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
Obmas XapaKTepUCTUKA XUMHYECKUX
24 aneMeHTOB IV A-rpymmel. Yriaepoa u KpeMHUi u 8 1 2 bubmotera HOK
' ' https://m.edsoo.ru/7f41a636
WX COEMHEHUS
Hroro no paszneny 25
Pa3pnen 3. Merasibl 4 MX COeIMHEHUS
. bubnuoreka LHOK
3.1 4
Obuiie CBOACTBA METAILIOR https://m.edsoo.ru/7f41a636
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bubnuoreka HOK

3.2 Baxxuetimme MeTamuibl U X COSTUHCHUS 16 https://m.edsoo.ru/7f41636
Wroro mo pazueny 20
Paznen 4. Xumus n okpy»kamomias cpeaa
41 B 3 bubnmmoreka HOK
. €IIeCTBA U MaTepUaibl B )KMU3HHU YEJIOBEKa https://m.eds0o.ru/7f41a636
Wroro mo pazueny 3
p 3 bubnmmoteka [HOK
C3CPBHOC BpeMA https://m.edso0.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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HOYPOYHOE ININTIAHUPOBAHHUE I10 XUMHNH 8 «A» KIIACCA

Koan4yecTBO 4acoB DJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Konrpoabubie | IIpakTHyeckue o op
n/n Bcero H3yUYeHus odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 IMpenmer xumuu. Pojab XUMHU B KH3HU 1 04.09.2025 | PBubmmoreka LIOK
yenoBeKka. Tena 1 BelecTBa https://m.edsoo.ru/ff0d210c
2 IToHaTHE O METOIAX ITO3HAHUS B XUMUU 1 05.09.2025 | Bubmuorexa LOK
A https://m.edsoo.ru/ff0d227¢
[Ipaktuueckass pabora Ne 1 «IIpaBmma 11.09.2025
3 paboTel B JabopaTopur W MPUEMBI 1 bubnuoteka [HOK
oOpareHus v 1a60paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yuctele BemectBa W cMecu. CriocoObl 1 12.09.2025 | PBubnuoreka LHOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
IIpaktrueckas padbora Ne 2 «Pasnenenue 18.09.2025
5 cnfeceﬁ (Ha I I/If/le € OYMCTKHU HOBaI[ €HHOM 1 bubmorera HOK
p p P https://m.edsoo.ru/ff0d28c8
COJIH)»
6 ATOMBI U MOJIEKYJIBI 1 19.09.2025 | - Bubmiorexa LHOK
¥ https://m.edsoo.ru/ff0d2a6¢c
XUMHUYECKUE DIIEMEHTHI. 3HAKU (CHMBOJIBI) 25.09.2025 | Bubnuoreka LIOK
7 1
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThle U CIOKHBIE BELIECTBA 1 26.09.2025 | Bubmuorexa LOK
P https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIIIPHOE YUEHUE 1 0210.2025 |~ BuGmaorexa HOK
Yp ya https://m.edsoo.ru/ffod2d50
3aKOH TIOCTOSIHCTBA COCTaBa BEIECTB. 03.10.2025
10 Xumnueckass  ¢opmyna.  BaneHTHOCTb 1 bubmmorexa LIOK
pMyJa. https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX 2JIEMEHTOB
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OTtHOCHUTEIbHAS aToMHas macca. 09.10.2025 | Bubamnoreka ILIOK
11
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10711 XMMHYECKOTO 3JIEMEHTA B 10.10.2025 | Bubmauoreka LIOK
COEIMHEHUH https://m.edsoo.ru/ff0d350c
13 KomuuectBo BeriectBa. Mok, MousipHast 16.10.2025 | Bubnmoreka LIOK
Macca https://m.edsoo.ru/ff0d5230
14 du3nuecKue W XUMHYECKUE SBICHHI. 17.10.2025 | Bubnuoreka I[IOK
XHAMHUYECKas peaKus https://m.edsoo.ru/ff0d37fa
[MpuzHaku W YCIOBHS  NPOTCKAHUS 23.10.2025 | Bubmuoreka LIOK
15 .
XUMHAYECKUX PeaKIHil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHEHHWS MAacChl  BEIIECTB. 24.10.2025 | BubGamoreka ITIOK
XHAMHUYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
Brrancaenus KOJINYECTBA, MacCChI 06.11.2025
17 BEIIECTBA IIO ABHEHHUSAM XHMHYSCKHUX bubmmorexa HOK
m . P https://m.edsoo.ru/ff0d5708
peakimit
Knaccndukamus XUMHYECKHUX  pPEaKIHUi 07.11.2025
18 (coenmf()eHmu A3JI0KEHUS saMIe)Iue:m bubmroTera LOK
- P ’ ’ https://m.edsoo.ru/ff0d3f34
oOmMmeHa)
M. B. JlomoHocoB — EHBII- 13.11.2025
19 SHIMKJIOIEIUCT 06006 eHI/Ieyq u bubmorexa HOK
! AmCT: . Hl https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3allys 3HaHUI
KourponbHas pabora Nel mo Teme 14.11.2025 | BubGauoreka LIOK
20
«BelllecTBa U XUMUYECKUE PEAKITUI https://m.edsoo.ru/ff0d4290
Bo3 — cmech razoB. CocraB BO3ayXxa. 20.11.2025
21 Kncizxozl — DJEMEHT U O (J;[gTXoe bubmzorexa LOK
P P https://m.edsoo.ru/ff0d448e
BeniecTBo. O30H
duznyeckue W XUMHYECKHE CBOMCTBA 21.11.2025
22 KHCIIOpOJia (peakuuu OKUCIICHUS bubmorexa LIOK
POzt pearh ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
23 CrocoObl  moylydyeHHs ~— KUCIOpoJa B 27.11.2025 | Bubnuoreka LIOK
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https://m.edsoo.ru/ff0d3b88
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naboparopun u MPOMBIIIJICHHOCTH. https://m.edsoo.ru/ff0d497a
IIpumeHeHnue kucnopoaa
TennoBoi 3(PhekT XUMHYECKON peakini, 28.11.2025
24 IIOHATHE O T%)(bMOXI/IMI/IlIeCKOM EBHGEI/II/I Bubnuoreka LOK
p M ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ HJOTCPMHUIECCKHIX PEaAKIIHSIX
TommuBo  (HE(PTH, OJIb W METaH). 04.12.2025
25 3ar 5[3H€HI/I£ (11)303 }: CIIOCOOBI er)o bubmiorexa HOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAICHUS
IIpaktiueckasts pabora Ne 3 1o TeMe 05.12.2025
26 <<1?IOJ'I E€HUE Hpco61/1 aHUEe KHUCIOPOIa Bubnroreka HOK
ye . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
Bomopoa — a1meMeHT U pOCTOe BEIIECTBO. 11.12.2025 | Bubnuoreka LIOK
27
Haxoxnenne B npupone https://m.edsoo.ru/ff0d4dd0
dusnueckue W XUMUYECKHE CBOMCTBA 12.12.2025 | Bubnuoreka LIOK
28
Bojopoaa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHATHE O KHCIIOTaX U COJISIX 18.12.2025 | Bubmnorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Croco0bl  MOJyYeHHs  BOJOpOJa B 19.12.2025 | Bubnuoreka LIOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
IIpaktnueckass padora Ne 4 mo Teme 25.12.2025
31 «IEI)OJ'I eHue I/Ip coOupaHue BOIOPOA Eubmiorexa HOK
yi . p A10pod, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €ro CBOMCTBY
26.12.2025
32 MounsipHbiii 00BEM ra3oB. 3akoH ABOTaIpO Et?ri?/l;lr(r)f:;i)o.ru /50 dgg(lf
Brrunciaenus 00bEMa, KOJIMYECTBa 15.01.2026
33 BEIIECTBA rasa MO €ro H3BECTHOM Eubmiorexa HOK
. . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruncnenus 00BEMOB ra3oB o 16.01.2026
bubnuoreka LHOK
34 YPAaBHEHHUIO pEaKIMK Ha OCHOBE 3aKOHa

00BEMHBIX OTHOIIIEHUI ra30B

https://m.edsoo.ru/ff0d5708
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duznueckrue U XUMHUYECKUE CBOWMCTBA

22.01.2026

bubnuoreka [HOK

35
BO/IBI https://m.edsoo.ru/ff0d587a
36 Cocrae  ocHoBanmii.  I[lonstue 00 23.01.2026 | Bubmuoreka I[IOK
MHJMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HaceieHnbie u 29.01.2026
37 He})llacm e}II)HI)Ie ECTBO Bl Mac:;Baﬂ 0JIs1 bubmorera LIOK
m p PBI. a https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PACTBOPE
[IpakTueckas pabora Ne 5 mo Teme 30.01.2026
38 «IpuroroBnenue pacTBOpPOB c bubnuoteka [HOK
OnpeneaEHHON MacCcoBOM JI0JIen https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»
39 KourtponeHas pabora Ne2 mo Teme 05.02.2026 | Bubnmoreka LIOK
«Kucnmopoa. Bomopoa. Boma» https://m.edso0.ru/ff0d6342
OKcupl: COCTaB, KJ1acCH(pUKaIvs, 06.02.2026 | PBubmuoreka LIOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[lonydyeHne w© XMMHYECKHE CBOMCTBA 12.02.2026
41 KI/ICJ‘I}:)ITFHI)IX OCHOBHBIX H aM(OTEpPHBIX bubmorera HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHOBaHUS:  COCTaB,  KiacCU(HUKALK, 13.02.2026 | Bubnuoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[MonyueHrne ¥ XHMHUYECKME CBOMCTBa 19.02.2026 | PBubGauoreka LIOK
43 .
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnorsr: COCTaB, K1accu(pUKaus, 20.02.2026 | Bubnuoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
[TonyyeHre ©  XMMHYECKHE CBOMCTBA 26.02.2026 | Bubanoreka LIOK
45
KHUCIIOT https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIIATYPa, CIIOCOOBI 27.02.2026 | Bubnuoreka LIOK
MOJIY4YECHUS, XUMUYECKUE CBONCTBA https://m.edso0.ru/00ad9474
47 [paktudeckass pabora Ne 6. Pemenue 05.03.2026 | Bubmuoreka [IOK

OKCIICPUMCHTAJIBHBIX  3aJia4d Io TEMEC

https://m.edsoo.ru/00ad9b7c
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«OCHOBHBIE  KJIACChl ~ HEOPTaHUYECKUX
COEIUHEHUI

48 'enernueckass CBsA3b MEXKAY Kilaccamu 06.03.2026 | Bubimuorexa [HOK
HEOPraHUYECKUX COCTUHEHUIN https://m.edsoo.ru/00ad9a50
5 12.03.2026 | Bubauoreka [HOK
49 00600
ODILCHHE H CHCTCMATHIAIIA SHAHMH https://m.edso0.ru/00ad9ch2
KontposabHas abora Ne3 mo Teme 13.03.2026
50 "OCHEBHH@ Kiaccm HEOPTraHUYECKUX bubmiorexa HOK
“n P https://m.edsoo.ru/00ad9ela
coeqUHEHUH
IlepBEIE MONBITKA KJaccu(puKaluu 19.03.2026
51 XI/II\I/)II/I‘—IeCKI/IX SJIEMEHTOB HOH%[)TMeH 0 bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax cXOJHBIX JIEMEHTOB
Ilepnonuueckuit 3axkoH u Ilepmoanueckas 20.03.2026
52 CHfTeMHa XUMHWYECKUX SHGMGII)-ITOJIIB A " bubmorexa HOK
o https://m.edsoo.ru/00ada52c
Meupeneena
53 Iepuoabl, TPYIIILL, TOATPYIIIIEL 26032026 | bubmuorexa HOK
p » TPYIIIBL, pynt https://m.edsoo.ru/00ada52c
54 Crpoenne atomMoB. COCTaB aTOMHBIX sIIEP. 27.03.2026 | Bubnuoreka LIOK
H3zoTommr https://m.edsoo.ru/00ada342
CrtpoeHne MIEKTPOHHBIX 000JI0YEK aTOMOB 09.04.2026
55 3nepMeHTOB ITe io WYeCKoi cucTemMbl [ bubmorexa HOK
proa ) https://m.edsoo.ru/00ada6bc
. MenneneeBa
XapaKkTepUCTUKa XHMHUYECKOTO 3JIEMEHTa 10.04.2026
. bubnuoTeka LHOK
56 mo ero mnojoxeHuro B Ilepmoamueckoit
https://m.edsoo.ru/00ada824
cucteme /1. 1. MenaeneeBa
3nauenue Ilepuoanyeckoro 3akoHa ISt 16.04.2026
pazButus Hayku u npaktukud. [ W bubnuoreka I[HOK
57 ..
MenneneeB —  y4€HBIM, NEeHaror H https://m.edso0.ru/00ada96e
rpakIaHUH
58 PeszepBHblit  ypok.  OO6oOmeHue  u 17.04.2026 | Bubnuoreka LIOK
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cucremMaTn3anus 3HaHui / Beepoccuiickas
poBepoyYHas pabora

https://m.edsoo.ru/00adb33c

KontponeHast pabora Ned mo Teme

23.04.2026

bubnnoreka [HOK
59 <<CTpO€HI/IEE aToMa. XUMHYECKasi CBS3b» / 1 https://m.eds0o.ru/00adbAag6
Bcepoccuiickas nmpoepodHas pabota
DNEeKTPOOTPULIATEITBHOCTD aTOMOB 24.04.2026 | BubmuoTeka LIOK
60 1
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 WNoHHas XuMu4ecKas CBS3b 1 30.04.2026 | bubmiorexa HOK
https://m.edsoo.ru/00adac34
62 KoBaneHnTHas monsipHas XUMHAYECKas CBS3b 1 07.05.2026 | Bubmuorexa HOK
p https://m.edsoo.ru/00adaab8
KoBanentHas HemossipHas XUMUYECKas 08.05.2026 | Bu6nmoreka [HOK
63 1
CBSI3b https://m.edsoo.ru/00adaab8
14.05.2026 | BbubOnmuoreka HOK
64 Crenenr okuCICHMs 1 https://m.edso0.ru/00adae28
65 OKUCIIUTENTEHO-BOCCTAHOBUTENILHBIE 1 15.05.2026 | Bubauoreka LIOK
peakuuu https://m.edso0.ru/00adb076
66 OKHCIUTENN U BOCCTAHOBUTEIU 1 21.05.2026 | bubmiotexa HOK
https://m.edso0.ru/00adb076
PesepBHBIIT  ypOK. O06oOmienne  u 22.05.2026
cACTEMAaTH3anMsA  3HAaHUH 1O  TEME Erbaorexa 1IOK
67 «CTtpoeHne aroma. XHUMHUYECKas CBS3b» 1
. https://m.edso0.ru/00ad9ch?2
Pe3epBHbIit YPOK. O0600111eH1E u
CHCTEMAaTH3aLMs 3HAHUI
OBILIEE KOJIMYECTBO YACOB 1O 67

I[TPOTPAMME
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IHOYPOYHOE IINIAHUPOBAHME 110 XUMMUMH 8 «b» KJTACCA

Koan4yecTBO 4acoB DJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoxka Konrpoabubie | IIpakTHyeckue o op
n/n Bcero H3yUYeHus odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 IMpenmer xumuu. Pojab XUMHU B KH3HU 1 02.09.2025 | PBubmmoreka LIOK
yenoBeKka. Tena 1 BelecTBa https://m.edsoo.ru/ff0d210c
2 IToHaTHE O METOIAX ITO3HAHUS B XUMUU 1 04.09.2025 | Bubmuorexa LOK
A https://m.edsoo.ru/ff0d227¢
IIpaktuyeckas pabora Ne 1 «lIpaBuia 09.09.2025
3 paboTel B JabopaTopud M MPUEMBI 1 bubnuoteka [HOK
oOpareHus v 1a60paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yuctele BemectBa W cMecu. CriocoObl 1 11.09.2025 | PBubnuorteka LHOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
IIpaktrueckas padbora Ne 2 «Pasnenenue 16.09.2025
5 cnfeceﬁ (Ha I I/If/le € OYMCTKHU HOBaI[ €HHOM 1 bubmorera HOK
p p P https://m.edsoo.ru/ff0d28c8
COJIH)»
6 ATOMBI U MOJIEKYJIBI 1 18.09.2025 | - Bubmiorexa LHOK
y https://m.edsoo.ru/ff0d2a6¢c
XUMHUYECKUE DIIEMEHTHI. 3HAKU (CHMBOJIBI) 23.09.2025 | Bubnuoreka LIOK
7 1
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThle U CIOKHBIE BELIECTBA 1 25.09.2025 | Bubmuorexa LOK
P https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIIIPHOE YUEHUE 1 30.09.2025 | - BuGmaorexa HOK
Yp ya https://m.edsoo.ru/ffod2d50
3aKOH TIOCTOSIHCTBA COCTaBa BEIECTB. 02.10.2025
10 Xumnueckass  ¢opmyna.  BaneHTHOCTb 1 bubmmorexa LIOK
pMyJa. https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX 2JIEMEHTOB
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OTtHOCHUTEIbHAS aToMHas Mmacca. 07.10.2025 | Bubaunoreka ILIOK
11
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10711 XMMHYECKOTO 3JIEMEHTA B 09.10.2025 | PBubimoreka LIOK
COCIUHCHHUU https.//m.edsoo.ru/ff0d350c
13 KomuuectBo BeriectBa. Mok, MousipHast 14.10.2025 | Bubnmoreka LIOK
macca https.//m.edsoo.ru/ff0d5230
du3nuecKue W XUMHYECKUE SBICHHI. 16.10.2025 | Bubnuoreka I[IOK
14
XHAMHUYECKash peaKus https://m.edsoo.ru/ff0d37fa
[MpuzHaku W YCIOBHS  NPOTCKAHUS 21.10.2025 | Bubmuoreka LIOK
15 o
XUMHAYECKUX PeaKIHil https://m.edsoo.ru/ff0d3al6
16 3aKOH  COXpaHEHWS MacChl  BEIIECTB. 23.10.2025 | PBubGnuoreka LIOK
XHAMHUYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
Brrancaenus KOJINYECTBA, MacCChI 06.11.2025
17 BeIlecTBa IIO ABHEHUSIM XUMHUYECKHUX bubmiorexa HOK
B . yp https://m.edsoo.ru/ff0d5708
peakimit
Knaccudpukamms XUMHYESCKHX CaKITI 11.11.2025
18 (coenmf()eHmu A3JI0KEHUS saMIe)Iue:m bubmroTera LOK
» P ’ ’ https://m.edsoo.ru/ff0d3f34
oOmMmeHa)
M. B. JlomonocoB «— SHBIN- 13.11.2025
19 DHIIUKJIONEIUCT 006006 eHI/Ieyq u Eubmorexa HOK
H FHCT . B https://m.edsoo.ru/ff0d40c4
CHCTEMAaTHU3aIis 3HAaHUH
KourponbHas pabora Nel mo Teme 18.11.2025 | PBubGauoreka LIOK
20
«BelllecTBa 1 XUMUYECKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
Bos — cMech raszos. CocraB BO3 a. 20.11.2025
21 Kncizxozl — DJEMEHT U O (J;[gTXoe bubmiorexa LOK
P p https://m.edsoo.ru/ff0d448e
BemecTtBo. O30H
duznueckue ©W XMMHYECKHE CBOMCTBA 25.11.2025
22 KHCIIOpOJia (peakuuu OKUCIICHUS bubmorexa LIOK
POt peaKtt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
23 CnocoObl  moJlydeHHs — KUCIOpoJa B 27.11.2025 | Bubnuoreka LIOK
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naboparopun u MPOMBIIIJICHHOCTH. https://m.edsoo.ru/ff0d497a
IIpumeHeHnue kucnopoaa
TennoBoi 3(PhekT XUMHYECKON peakini, 02.12.2025
24 IIOHATHE O T%)q)MOXI/IMI/I‘-IeCKOM ZBHGEI/II/I Bubnuoreka LOK
p M i https://m.edsoo.ru/ff0d4790
9K30- ¥ HJOTEPMHUICCKHUX PEaAKIIHIX
TommuBo  (HE(PTH, OJIb W METaH). 04.12.2025
25 3ar 5[3H€HI/I£ (11)303 }: CIIOCOOBI er)o bubmiorexa HOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAICHUS
IIpaktiueckasts pabora Ne 3 1o TeMe 09.12.2025
26 <<1?IOJ'I E€HUE Hpco61/1 aHUEe KHUCIOPOIa Bubnroreka HOK
ye . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
Bomopoa — a1meMeHT U pOCTOe BEIIECTBO. 11.12.2025 | Bubnuoreka LIOK
27
Haxoxnenne B npupone https://m.edsoo.ru/ff0d4dd0
dusnueckue W XUMUYECKHE CBOMCTBA 16.12.2025 | Bubnuoreka I[IOK
28
Bojopoaa. [Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHATHE O KHCIIOTaX U COJISIX 18.12.2025 | Bubmnorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Croco0bl  MOJyYeHHs  BOJOpOJa B 23.12.2025 | Bubnuoreka LIOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
IIpaktnueckass padora Ne 4 mo Teme 25.12.2025
31 «IEI)OJ'I eHue I/Ip coOupaHue BOIOPOA Eubmiorexa HOK
yi . p A10pod, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €ro CBOMCTBY
30.12.2025
32 MounsipHbiii 00BEM ra3oB. 3akoH ABOTaIpO Et?ri?/l;lr(r)f:;i)o.ru /50 dgg(lf
Brrunciaenus 00BEMa, KOJIMYECTBa 13.01.2026
33 BEIIECTBA rasa MO €ro HU3BECTHOM Eubmiorexa HOK
. . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruncnenus 00BEMOB ra3oB o 15.01.2026
bubnuoreka LHOK
34 YPAaBHEHHUIO pEaKIMK Ha OCHOBE 3aKOHa

00BEMHBIX OTHOIIIEHUI ra30B

https://m.edsoo.ru/ff0d5708
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duznueckrue U XUMHUYECKUE CBOWMCTBA

20.01.2026

bubnuoreka [HOK

35
BO/IBI https://m.edsoo.ru/ff0d587a
36 Cocras  ocHopanmii.  Ilonstue 00 22.01.2026 | Bubmuoreka I[IOK
MHJMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HaceieHnbie u 27.01.2026
37 He})llacm e}II)HI)Ie ECTBO Bl Mac:;Baﬂ 0JIs1 bubmorera LIOK
m p PBI. a https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
[IpakTueckas pabora Ne 5 mo Teme 29.01.2026
38 «IpuroroBnenue pacTBOpPOB c bubnuoteka [HOK
OnpeneaEHHON MacCcoBOM JI0JIen https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»
39 KourtponeHas pabora Ne2 mo Teme 03.02.2026 | Bubnmoreka LIOK
«Kucnmopoa. Bomopoa. Boma» https://m.edso0.ru/ff0d6342
OKcupl: COCTaB, KJ1acCH(pUKaIvs, 05.02.2026 | PBubauoreka LIOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[lonydyeHne w© XMMHYECKHE CBOMCTBA 10.02.2026
41 KI/ICJ‘I}:)ITFHI)IX OCHOBHBIX H aM(OTEpPHBIX bubmorera HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHOBaHUS:  COCTaB,  KiacCU(HUKALK, 12.02.2026 | Bubnuoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[lonyueHne M  XUMHYECKHE CBOMCTBa 17.02.2026 | Bubauoreka LIOK
43 .
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnorsr: COCTaB, K1accu(pUKaus, 19.02.2026 | Bubnuoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
[TonyyeHre © XUMHYECKHE CBOMCTBA 24.02.2026 | Bubanoreka LIOK
45
KHUCIIOT https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIIATYPa, CIIOCOOBI 26.02.2026 | Bubnuoreka LIOK
MOJIY4YECHUS, XUMUYECKUE CBONCTBA https://m.edso0.ru/00ad9474
47 [paktudeckass pabora Ne 6. Pemenue 03.03.2026 | Bubmuoreka [IOK

OKCIICPUMCHTAJIBHBIX  3aJia4d Io TEMEC

https://m.edsoo.ru/00ad9b7c
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«OCHOBHBIE  KJIACChl ~ HEOPTaHUYECKUX
COEIUHEHUI

48 'enernueckass CBsA3b MEXKAY Kilaccamu 05.03.2026 | Bubimuorexa [HOK
HEOPraHUYECKUX COCTUHEHUIN https://m.edsoo.ru/00ad9a50
. 10.03.2026 | bubmuoreka [HOK
49 00600
ODIICHHE H CHCTCMATH3AIA SHAHIH https://m.edso0.ru/00ad9cb?2
KontposabHas abora Ne3 mo Teme 12.03.2026
50 "OCHEBHH@ Kiaccm HEOPTraHUYECKUX Bubmuoreka LOK
“n P https://m.edsoo.ru/00ad9ela
coeqUHEHUH
IlepBEIE MONBITKA KJaccu(puKaluu 17.03.2026
51 XI/II\I/)II/I‘—IeCKI/IX SJIEMEHTOB HOH%[)TMeH 0 bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax cXOJHBIX JIEMEHTOB
Ilepnonnueckuii 3akoH u Ilepuoanueckas 19.03.2026
52 CHfTeMHa XUMHWYECKUX BJ'IeMel:{TOJ; I " bubmorexa HOK
B https://m.edsoo.ru/00ada52c
Meupeneena
53 [Tepuoapl, TPYIIIBL, TTOATPYIIBI 24.03.2026 |  bubmuorexa HOK
p » TPYIIEL, pyn https://m.edsoo.ru/00ada52c
54 Crpoenne atomMoB. COCTaB aTOMHBIX sIIEP. 26.03.2026 | Bubnmoreka LIOK
H3zoTomsl https://m.edsoo.ru/00ada342
CrtpoeHne MIEKTPOHHBIX 000JI0YEK aTOMOB 07.04.2026
55 3nepMeHTOB Ile Eo WYeCKON cHucTeMbl [] bubmorexa HOK
proa ) https://m.edsoo.ru/00ada6bc
. Menneneena
XapaKkTepUCTUKa XHMHUYECKOTO 3JIEMEHTa 09.04.2026
. bubnuoTeka LHOK
56 mo ero mnojoxeHuro B Ilepmoamueckoit
https://m.edsoo.ru/00ada824
cucteme /1. 1. MenaeneeBa
3nauenue Ilepuoanyeckoro 3akoHa ISt 14.04.2026
pazButus Hayku u npaktukud. [ W bubnuoreka I[HOK
57 ..
MenneneeB —  y4€HBIM, NEeHaror H https://m.edso0.ru/00ada96e
rpakIaHUH
58 PeszepBHblit  ypok.  OO6oOmeHue  u 16.04.2026 | Bubnmoreka LIOK
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cucremMaTn3anus 3HaHui / Beepoccuiickas
poBepoyYHas pabora

https://m.edsoo.ru/00adb33c

KontponeHast pabora Ned mo Teme

21.04.2026

bubnnoreka [HOK
59 <<CTpO€HI/IEE aTromMa. XUMHYECKasl CBS3BY / 1 https://m.eds0o.ru/00adbAag6
Bcepoccuiickas nmpoepodHas pabota
DNEeKTPOOTPULIATEITBHOCTD aTOMOB 23.04.2026 | Bubmuoreka LIOK
60 1
XUMHUYECKHAX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
61 WNoHHas XuMu4ecKas CBS3b 1 28.04.2026 | bubmiorexa HOK
https://m.edsoo.ru/00adac34
62 KoBaneHTHAs TONsIpHAS XUMHUYECKAs CBSA3b 1 30.04.2026 |  Bubmuorexa HOK
p https://m.edsoo.ru/00adaab8
KoBanentHas HemossipHas XUMUYECKas 05.05.2026 | Bu6nnoreka [HOK
63 1
CBSI3b https://m.edsoo.ru/00adaab8
07.05.2026 | Bubauoreka HOK
64 Crenenr, okucaCHus 1 https://m.edso0.ru/00adae28
65 OKUCIIUTENTEHO-BOCCTAHOBUTENILHBIE 1 12.05.2026 | Bubauoreka LIOK
peakuuu https://m.edso0.ru/00adb076
66 OKHCIIUTETU U BOCCTAHOBUTENH 1 14.05.2026 | - Bubmaorexa HOK
https://m.edso0.ru/00adb076
Pe3se % . O0600611eH1E 19.05.2026
67 CI/IZTIC)IIS/II:;II/IH?»a I/I}}I,p OK3HaHHﬁ ° HJHOHI/I TeMi 1 Eubmiorexa HOK
H https://m.edso0.ru/00ad9cb?2
«CTtpoeHne aToMa. XUMHYECKas CBS3b)
PesepBubiii  ypok.  O0oOmeHune  u 21.05.2026 | Bubanoreka LIOK
68 . 1
cucTeMaTu3alys 3SHaHUH https://m.edsoo.ru/ff0d61c6
69 OTBeléH Ha IIOBTOPEHHME H3YYCHHOI'O 1 26.05.2026
Marepuaia B 8 Kiacce
OBILIEE KOJIMYECTBO YACOB 1O 69

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHME 110 XUMHUH 9 «A» n 9 «b» KJIACCA

KosauuecTBo yacoB DJIeKTPOHHbIE
Ne ara uudpoBbie
Tema ypoka Konrpoabubie | IIpakTHyeckue a op
n/n Bcero H3ydeHusi | oOpa3oBaTebHbIE
padoTsbI padoThI
pecypchl
[Tepuonnueckuii 3akoH. Ilepuonnueckas 02.09.2025
1 CI/IfTeMl; XUMHYECKUX :aJIeMeEITojl:al d U 1 bubmorexa HOK
o https://m.edsoo.ru/00adbh59e
MenneneeBa
3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB 03.09.2025
2 XI/IMI/I‘IGCKEIX DJIEMEHTOB  TIEPBBIX €x 1 bubmorexa HOK
p P https://m.edsoo.ru/00adb6b6
TIEPHOJIOB
3 Kraccudukarust u HOMEHKJIATypa 1 09.09.2025 | PBubGauoreka LIOK
HEOpPraHWYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2
4 Bugel XMMHYECKOW CBSI3M W THIBI 1 10.09.2025 | Bub6nuoreka LHOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponrHas pabora Nel mo Teme 16.09.2025
5 «IloBTOopenne w yriayOneHWe 3HAHUU 1 1
OCHOBHBIX Pa3/IesioB Kypca 8 Kjacca
5 Knaccudukanuss XMMUYECKUX PEAKIHH 110 1 17.09.2025 | Bubnuoreka LIOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTue O  CKOPOCTH  XMMHYECKOU 23.09.2025
7 CaKIINHI HOH}ITI/Iep O TOMOTCHHBIX U 1 bubmorera LOK
pEaRi. https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PEeaAKIIHUIX
[ToHsiTHE O XUMHYECKOM PaBHOBECHHU. 24.09.2025
8 ®dakToppl, BIMAKONIME HAa  CKOPOCTH 1 bubnuoreka HOK
XUMHUYECKOM  peakluu ¢  TMOJIOKEHUE https://m.edsoo.ru/00adc28c
XMUMHYECKOTO PaBHOBECHS
9 OKHCIUTENBLHO-BOCCTAHOBUTEILHBIE 1 30.09.2025 | BubGnuoreka LHOK
peaxkuuu https://m.edsoo.ru/00adcade
Teopust SMEKTPOIUTHYECKOM TUCCOIHAIIHH. 01.10.2025 | BubGnuoreka [IOK
10 1
CunbHble U crabble AIEeKTPOIIUTHI https://m.edso0.ru/00adcd68
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07.10.2025

Bbubnuoreka [HOK

11 n I
OHHBIC YPABHCHI pEaiii https://m.eds00.ru/00add448
XUMHYECKHE CBOMCTBA KHCJIOT Hu 08.10.2025
12 OCHOBAaHHMII B CBET€ MNPEACTABICHU 00 bubmiorexa HOK
. e https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUICCKON TUCCOITUAITTT
XUMHYECKHE CBOWMCTBA COJIEM B CBETE 14.10.2025
13 MPENCTABIEHHH 00 JJIEKTPOIUTHYECKON Bubnuoreka HOK
p p https://m.edso0.ru/00add8b2
JIACCOLMAIAN
14 [TousiTHe 0 THAPOIU3E COeH 15.10.2025 | BuGmmorexa HOK
P https://m.edso0.ru/00add9d4
15 O0001EeHre U cUCTEMAaTH3aLNS 3HAHUN 21.10.2025 | Bubmuorexa HOK
m 1t https://m.edsoo.ru/00addd12

16 [MpakTrueckas pabdorta Ne 1. «Pemenue 22.10.2025 | Bubnmoreka LIOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KourponbHas abora Ne2 mo Teme 11.11.2025

17 <<9J‘I€II:T OJ'II/ITI/I‘IeI::Kaﬂ IUCCOLMAIINSA bubmroTera HOK

p ’ https://m.edsoo.ru/00addecO
XUMHUYECKHE PEAKIIUU B PACTBOPAX»

18 OO6miass ~ XapakTepUCTHKAa  TalOre€HOB. 12.11.2025 | BubaunoTeka LIOK
XUMHUYECKUE CBOMCTBA HA MMPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XJI0pOBOJAOPOI. Consnas KHCJIOTA, 18.11.2025

19 XI/IME%CI?I/I: : CBOJICTBA. [IOJIYYECHUE bubmuorexa HOK

’ yi ’ https://m.edsoo.ru/00ade104
MIPUMEHCHHE
IIpaktuueckas padora Ne 2 1o Teme 19.11.2025
20 «III)OJ'I eHue COJ'ﬁIHOf/i KUCIIOTBI, U3yU4EHUE Brbmorexa HOK
. yﬁ’ Rtk https://m.edsoo.ru/00ade348
eé CBOCTBY»
Bbrunciienus: o ypaBHEHHSIM XUMHYCCKUX 25.11.2025
21 peaKkIuii, eclIM OJUH U3 PEearcHTOB JlaH B bubmzorexa HOK
’ https://m.edsoo.ru/00ade488
N30BITKE

99 OO6mrast xapakrepuctuka sneMeHToB VIA- 26.11.2025 | Bubnuoreka LIOK
TPYIIBI https://m.edsoo.ru/00ade64a

23 AmtorponHele  MOAM(MUKALMK  CEPHI. 02.12.2025 | PBubauoreka LIOK

Haxoxnenune ceppl M €€ coenMHEHUN B

https://m.edsoo.ru/00ade64a
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npupoje. XMMUYECKHE CBOMCTBA CEPhI

CepoBojiopos, CTpoeHHe, (U3HYECKHE U 03.12.2025 | Bubnuoreka [IOK
24 .
XUMHUUYECKUE CBOMCTBA https://m.edso00.ru/00ade802
Okcue CephI. Cepnas KHCIIOTA, 09.12.2025
25 (1)1/131/151[601(1/16 I:I XI/IMI/III:CKI/IG CBOIICTBa bubmorera LOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XUMHUYECKUE PEAKIUH, JIEKAIUE B OCHOBE 10.12.2025
MPOMBIIIIJIEHHOTO ~ croco0a  TMOJy4eHUs
26 cg HOM KHCIIOTHI XI/IMI/I}‘IIIIGCKOG bubmmorexa HOK
P ] . https://m.edsoo.ru/00adec8a
3arps3HeHue OKpYXKaromIeH CpeIbI
COCITMHEHUSIMU CEePBI
97 BerunciieHne MaccoBOM  IOJIM  BBIXOJA 16.12.2025 | PBubnmoreka LIOK
MPOJYKTa PEAKIUU https://m.edsoo.ru/00adec8a
OO6mrast xapakTepucTuka 3yMeMeHToB VA- 17.12.2025
28 rpymmbsl.  A30T, pacnpocTpaHEHHE B bubnuoteka [HOK
npupojsie, (QunUeckue W XUMUUYECKHE https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AMMHak, ero ()U3NYECKHE M XUMHYECKHE 23.12.2025 | PBubanoTeka LIOK
CBOICTBA, MOJYyYEHUE U TPUMEHEHUE https://m.edsoo.ru/00adf004
[Ipaktuueckass pabora Ne 3 mo Teme 24.12.2025
30 «IEI)OJ'I eHue alglMI/IaKa H3Y4YCHHE €ro bubmorexa HOK
ol ’ e https://m.edsoo.ru/00adf180
CBOMCTB»
AsorHas kuciaoTa, €€ (U3MYECKHE U 30.12.2025 | BubanoTeka LIOK
31 .
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp3oBaHre  HUTPATOB U COJIEH 13.01.2026
aMMOHHUS B  KayeCTBE MMHEPAJIbHBIX bubnuoreka HOK
32 .
ynobpenuii. XuMHuUecKoe 3arpsizHEHUe https://m.edsoo.ru/00adf518
OKpY’KaIoIel cpeabl COeAMHEHUSIMHU a30Ta
®ochop.  Oxcwu ochopa (V) mu 14.01.2026
33 (poc:g)o pHaH KI/ICIJ['IOTa(b (@E)lelxlqecgm)e " bubmotera HOK
P . ’ https://m.edsoo.ru/00adf68a
XMUMHYECKHE CBOMCTBA, MOIyuYeHUE
34 Hcnons3oBanue QocharoB B KayecTBe 20.01.2026 | bubamoTeka L[IOK
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MUHEPAIbHBIX yIOOpEHHH. 3arps3HeHHE
MIPUPOIHOM cpenbl hocdhaTamu

https://m.edsoo.ru/00adfc20

35 Vriepoj, pacnpoCTpaHEHHE B IPHUPOJIE, 21.01.2026 | Bubauoreka [IOK
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuapl  yraepoja, HuX (usmueckue u 27.01.2026
XUMHYECKHE CBOMCTBA. OKOJOTHUYECKHE bubnmmoreka [HOK
36
npoOeMbl,  CBS3aHHBIE C  OKCHJIOM https://m.edsoo.ru/00adfebe
yraeposa (1V)
37 VroiibHas KACIIOTa U €€ COJH 28.01.2026 | bubmorexa HOK
https://m.edso00.ru/00ae006¢
[IpakTnueckas pab6orta Ne 4 1o Teme 03.02.2026
38 "I'IljonyquHe ’ VIJIEKUCIIOTO rasa. bubmorexa HOK
https://m.edsoo.ru/00ae027e
KauectBeHHas peakuys Ha kapOoHaT-HOH"
IlepBoHauanbHBIC HOHATHUA 00 04.02.2026
39 oprpaHHtIeCKHx BEIIECTBaX  Kak O bubmorexa HOK
https://m.edsoo.ru/00ae054e
COCTMHECHUSX YTIIepoia
40 KpemHuuii 1 ero coeuHeHus 10.02.2026 | bubmiotexa LOK
https://m.edso00.ru/00ae080a
[MpakTudeckas padora Ne 5. Pemenue 11.02.2026
41 SKCIEPUMEHTAIBHBIX  3a7a4 IO  TEMeE bubnuoreka [HOK
«Baxnenmue HEMETaJIbI u ux https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KonTposbHas abora Ne3 mo Teme 17.02.2026
42 «Ba>KII){eI71mI/Ie ’ HEMETaJLTbI u ux bubmorexa HOK
https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OOmass  XapakTepuCTUKa  XUMHUYECKUX 18.02.2026
43 3JICMEHTOB — METaJIOB. MeTainaeckas bubnuoreka HOK
CBA3b M MeETaJUIMYeCKas KpUCTaJUIM4ecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOKMCTBAa METAIIOB
XHUMHYECKHE CBVOI/ICTBa MeTaJ'IJ'IOBV. 24.02.2026 By6mioTexa 10K
44 DNEKTPOXUMHYECKUNH  PsIii  HANpsHKEHUH

METAJlJIOB

https://m.edsoo.ru/00ael156
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OOmue crnocoObl TMONYYEeHUS METalIOB.
CmiaBel. Broruncienus 1o YPaBHCHUAM

25.02.2026

bubnuoreka [HOK

45
XUMHUUYECKUX pEaKUuid, €ClIM OJHH U3 https://m.edsoo.ru/00ael156
pEareHTOB COJIEPIKUT IIPUMECH
46 [ToHsTHE O KOPPO3UH METAILIOB 03.03.2026 |~ bubmaorexa LOK
pp https://m.edso0.ru/00ae1278
04.03.2026 | BbubOnmnoreka [HOK
4t [Henounbie meTanb! https://m.edso0.ru/00ael14b2
48 OKCUIBI M TUAPOKCUIBI HATPUS U KAJIHAS 10.03.2026 | bubmzorexa HOK
g o a p https://m.edso0.ru/00ael14b2
[enoyHO3eMENBHbIE METAIUIBI — KaJIbI[Hi 11.03.2026 | Bubnuoreka LIOK
49 N
W MarHuu https://m.edso0.ru/00ael15e8
50 BakHelmme coeqMHEHNS KaabIHS 17.03.2026 | bubmorexa HOK
A 1 https://m.edso0.ru/00ael15e8
51 O000111eHNE U CUCTEMATH3aIIUs 3HAHUI 18.03.2026
XKécrkocTth  BOABI M CIIOCOOBI €€ 24.03.2026 | PbubanoTeka LIOK
52
YCTpaHEHHUS https://m.edso00.ru/00ae1886
IIpakTtnyeckass pabora Ne 6 1o TeMme 25.03.2026
53 "}EéCTKOCTB BI())I[BI A MeTroabpl €€ bubnnotexa HOK
" https://m.edsoo.ru/00aelae8
yCTpaHCHHS
] 07.04.2026 | BubOnmnoreka LHOK
54 An
FOMUITHH https://m.edsoo.ru/00aelc64
AMdoTepHbIE  CBOMCTBA  OKCHIA U 08.04.2026 | Bubmuoreka LIOK
55
TUJPOKCHUIA https://m.edsoo.ru/00aelc64
14.04.2026 | bubnnoreka HOK
56 Keneso https://m.edso0.ru/00ae1d86
57 Oxcupl, TUAPOKCHIBI U coutn xene3a (1) u 15.04.2026 | BubanoTeka LIOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATHU3AIIUS 3HAHUN 21.04.2026
IIpaktnueckas padota Ne 7. Pemenue 22.04.2026
P P bubnuoTeka [HOK
59 OKCMEPUMEHTAJbHBIX 3a7ad 1[0  TeMe

«BakHeunine MeTaljIbl M UX COCTUHEHUS

https://m.edsoo0.ru/00ae3de8
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Breraucnenus 1o YpPaBHCHUAM XUMHUYCCKUX
peakuuii, eciIv OJHUH U3 PEarcHTOB [1aH B

28.04.2026

60 N30BITKE WA CONEPKUT  I[IPUMECH 1 Eubmiorexa HOK
P P ' https://m.eds00.ru/00ae1750
Breruncienuss MaccoBOM  JIONIM  BBIXOJA
MPOYKTa peaKiuu
61 O00011IeHrEe U CHCTEMAaTH3alUs 3HAHU I 1 29.04.2026
62 KontponmeHast pabora Ne4 mo Teme 1 05.05.2026
«BasxkHelne MeTallibl 1 UX COCIMHEHUS
BemiectBa 1 martepuansl B MOBCEIHEBHOU 06.05.2026 | BubamoTeKa [HOK
63 1
JKM3HH YeJIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMHYUECKOE 3arps3HCHHE OKpYKaIoIIeh 1 12.05.2026 | BubanoTeka LIOK
cpenapl https://m.edso0.ru/00ae4270
65 Ponb XMMUM B pEIICHUM 3KOJOTHYECKHUX 1 13.05.2026 | BuGmuoreka LIOK
npooieM https://m.edso0.ru/00ae4270
PesepBubiii  ypok.  OOoOmeHue  u 19.05.2026 | Bubnmoreka LIOK
66 . 1
CHCTeMaTH3alus 3HaHuI https://m.edsoo.ru/00ae0d0a
PesepBubiii  ypok.  OG6oOmenue  u 20.05.2026 | Bubnuoreka LIOK
67 . 1
CHCTEMAaTH3alIMs 3HAHHUI https://m.edsoo.ru/00adb33c
68 PesepBubiii  ypok.  OG6oOmeHue  u 1 26.05.2026 | BubanoTeka LIOK
CHCTeMaTH3aIus 3HaHuI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB 110 68

I[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

8 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMme NpeaAMETHbIC pe3yJbTaThbl O0CBOCHMUHA OCHOBHOI1
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

IIo Teme: «HepBOHa‘-IaJH)HI)Ie XUMHNYCCKHUEC ITOHATUS)

1.1

pacKpbhIBaTh CMBICII OCHOBHBIX XHUMHUYECKHUX TMOHATHI: aToMm, MOJIEKyIa,
XMMHMUYECKUH JJIEMEHT, IPOCTOE BEIIECTBO, CII0)KHOE BEIIECTBO, CMEChH
(omHOpOIHAsE W HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCUTEIbHAsT aTOMHAas U
MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas
JIOJISI XUMUYECKOTO 3JIEMEHTa B COCAMHEHUHU, MOJISIPHBIA OO0BEM, XUMHUYECKas
peakuus, KiIacCH(UKALMSA  peaKIuil: Ppeakluu COCIUHEHUs, peaKluu
pa3ioKeHusl, peakiuy 3aMelIeHHs], peaKlM 0OMeHa, 3K30- U SHA0TEPMUYECKUE
peakuuu, TemiaoBod 3(PQeKT peakuuu, pacTBOpP, MaccoBas J0Js BellecTBa
(TIpo1IeHTHAsI KOHIICHTPAIIHSI) B paCTBOPE

1.2

HUILNTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATHHN U IMPUMCHATH
OTHU IOHATHA ITPU OMMMCAHUHN BCIICCTB U UX npeBpameHI/Iﬁ

1.3

WCTIOJb30BaTh XUMUYECKYI0 CHMBOJIUKY IS COCTaBJIeHHUS (POpMYJ BEIIECTB U
YPaBHEHUN XUMHUUYECKUX PEaKIIHil

1.4

pacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOTO Y4eHUsl, 3aKOHa ABOTapo

1.5

ONpCACIIATh BAJICHTHOCTh ATOMOB 3JICMCHTOB B 6I/IHapHBIX COCAUMHCHUAX

1.6

KIaccu(UIMPOBATh XUMHUECKHE PEaKIiH (10 YHCITY M COCTaBY YYaCTBYIOIIUX B
peaKIMK BEIIECTB, N0 TeTIoBOMY 3 deKTy)

1.7

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIIAPHYIO 1 MOJIIPHYIO MACChI BEIIICCTB

1.8

BBIYUCIIATh MaCCOBYIO JOJIO XUMHWYCCKOI'0 3JIEMECHTA 110 (bopMyne COCAMHCHUS,

1.9

BBIYHUCIIATh MaCCOBYIO JOJIIO BEHIECTBA B paCTBOPE

1.10

OPUMEHSTh eCTECTBEHHOHAy4yHble METOJbl [O3HaHWA — HaOIOJeHHeE,
U3MepeHne, MOACTUPOBAHUE, SKCIIEPUMEHT (PEasIbHBIN U MBICIICHHBIN)

Ilo Teme: «Bakneimme IMPEACTABUTCIIN HCOPraHMYCCKUX BCUICCTB»

2.1

pacKpbIBaTb CMBICJI OCHOBHBIX XHUMHYCCKHUX TTOHATHUH: OKCHJ, KHCJIOTAQ,
OCHOBAaHHC, COJIb

2.2

OTIPENICNATh MPUHAUICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIacCy COCIUHECHUMN
o Gopmymnam

2.3

KJ'IaCCI/I(bI/II_II/IpOBaTb HCOPraHNM4CCKHUEC BCIICCTBA

2.4

XapaKTCPHU30BaATh (OHI/ICBIBaTB) 06H_II/IG XHMHYECKHE CBOMCTBA BCIICCTB
pa3JIMYHbIX KJIACCOB, IMOATBCPKIAAA OIMMCAHUC TIPUMCPAMU MOJICKYIISAPHBIX
ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHWYCCKUX peaKuHﬁ

2.5

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX Kaue€CTBEHHOTO
COCTaBa, BO3MOKHOCTH NPOTEKaHUS XUMUYECKUX IMPEBPALICHUN B Pa3IUYHBIX
YCIIOBHSIX

2.6

CJIeZIOBaTh IpaBHJaM IOJIb30BaHUS XMMHUYECKOW MOCyaod M JabopaTOpHBIM
00opyJ0BaHUEM, a TaKKe MpaBUiIaM OOpAIIEHHUs C BEIIECTBAMH B COOTBETCTBUHU
C HHCTPYKUIMSMHU IO BBIMOJIHEHUIO JAOOPAaTOPHBIX XMMHUYECKHX OIBITOB IO
MOJIy4eHHUI0O U COOMpaHMIO Ta3000pa3HbIX BeLIecTB (BOAOPOJAA U KHUCIOPOJa),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEIAEIEHHOM MAaCCOBOU JOJIEH PACTBOPEHHOTO




BCUICCTBA, IINIAHUPOBATbL W IMPOBOJUTH XHMHUUYCCKHUC OKCIICPUMCHTHI IIO
pacIoO3HaBaHUIO PACTBOPOB INENOYEH M KHUCIOT C IIOMOIIBIO HHIMKATOPOB
(;makmyc, GpeHondrasent, METUIOPAHXK U APYTHE)

2.7

IIPOBOJUTH PACUYETHI 10 YPABHEHHUIO XUMUYECKOM peaKIMu

IIo teme: «llepnommuecknii 3axkoH M llepuonmyeckas cucTeMa XMMHUYECKHX
anementoB JI. M. MengeneeBa. CrpoeHue aroMoB. XuMHUYECKas CBS3b.
OKHCANTENBEHO-BOCCTAHOBUTEIBHBIE PEAKIIUI

3.1

pacKpblBaTh  CMBICA OCHOBHBIX XMUMHYECKMX [OHATUI: 4Ipo  aroma,
JJIEKTPOHHBIA CJIOM aToMa, aToMHas OpOuTalb, paguyc aromMa, XUMHUYecKas
CBSI3b, MOJISIPHAS U HEMOJISIpHAs KOBAJEHTHAS CBSI3b, JJIEKTPOOTPHULATENBHOCTD,
MOHHasl CBSI3b, MIOH, KATUOH, aHHOH, CTETIEHb OKUCIICHUS

3.2

KJ'IaCCI/I(bI/IIII/IpOBaTB XUMHNUYECKHUE DJICMCHTHI

3.3

OTMCHIBATh U XapakTepus3oBaTh TabanuHyio ¢opmy llepuoanueckoit cuctemsl
XMMHMUYECKUX 3JIEMEHTOB: paznyaTh NOHSITUS «TJ1aBHas noArpymnmna (Arpymnmna)»
u «noboynas noarpynna (brpymnma)y, «mansie» u «00JIBIINE) TIEPHOIbI

3.4

packpsiBaTh  cMmbica  Ilepmogmueckoro  3akona  J.M.  Mengeneesa:
JACMOHCTPUPOBATH IIOHUMAaHHue nepnoanquKoﬁ 3aBUCHUMOCTH CBOMCTB
XUMHUYCCKHUX DJICMCHTOB OT UX ITIOJIOKCHUSA B HepnonnquKoﬁ CHUCTEMCE

3.5

COOTHOCUTh 00O03HAauUEHHUs, KOTOpble HUMEIOTCs B Tabmuie «llepmomamueckas
cucteMa xumuueckux odmemeHnToB J[.M. MenzaeneeBa» ¢ YMCIOBBIMU
XapaKTEPUCTHKAMU CTPOEHUS aTOMOB XHMHUYECKUX JIEMEHTOB (COCTaB M 3apsi
sqipa, 00IIee YUCII0 JIEKTPOHOB M PACTIPEICIICHHE UX TI0 3JIEKTPOHHBIM CIIOSIM )

3.6

ONpCACIIATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCAUMHECHUAX

3.7

OTIPEENIATh BUJ XUMUYECKOM CBSI3U (KOBAJIGHTHAS! M MIOHHAS) B HEOPraHUYECKHUX
COEIMHEHUSIX

9 KJIACC

Kox
NpoBepPsieMOro
pe3yJibTara

IIpoBepsiemble npeaMeTHbIE pe3yJbTaThl OCBOEHMS OCHOBHOIA
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

1

Ilo Teme: «BerniecTBo 1 XUMHYECKast pEaKkuus»

1.1

pacKprIBaTb CMBICII OCHOBHBLIX XHMMHWYCCKUX MMOHSATHM: PacTBOP, SJICKTPOJIUTHI,
HEBJICKTPOJIUTEI, JICKTPOJIUTHUYCCKAsA AUCCOIHAUA, PEAKIIMKM HOHHOI'O 06M€Ha,
KaTajiu3aTop, XUMHYCCKOC pPAaBHOBCCHC, O6paTI/IMBIe n H606paTI/IMI>IC pCaKuuu,
OKHUCIINTCIIBHOBOCCTAHOBUTCI/IbHBIC PCAaKIHNH, OKUCIUTCIIb, BOCCTAHOBHUTCIIDb,
OKHUCJICHUC U BOCCTAHOBJICHHUC, AJIJIOTPOIINA, aMQ)OTCpHOCTL, XHUMHNYCCKas1 CBA3b
(KOBaJ'IeHTHaSI, HOHHAas, MeTaJ'IJ'II/I‘IeCKaH), KpUCTAJUIMNYCCKAA peméTKa, CILJIaBHBI,
CKOpPOCTb XUMHWYECKON pCaKiuu

1.2

HIUIIOCTpUPOBATh B3aUMOCBA3b OCHOBHBIX XHUMHUYCCKUX MNOHATHH U IIPpUMCHATDb
OTU IIOHATHS ITPU OMMUCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTAaBJIAATh YPABHEHUS DJIEKTPOJUTHYECKON IUCCOLMALMNA KUCIIOT, IIEJI0Yed U
COJIeH, MOJIHbIE U COKpAIEHHbIE YPAaBHEHHsI peakIMii HOHHOro oOMeHa

1.4

PacCKpbIBATb CYIIHOCTDb OKHCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ
MMOCPEACTBOM COCTABJICHUS 3JICKTPOHHOTO OanaHca 3THX peaKHI/Iﬁ

1.5

IIPpOBOANTDH paCQéTBI 110 YpaBHCHUIO XUMHUYECKO M pcaKknuun

IIo Temam: «HemeTamsl 1 uX coeauHEHU» U «MeTalllbl U UX COSIMHEHU

2.1

XapaKTCpPU30BaTh (OHI/ICLIBaTB) 06IJ_II/IC )51 CHCI_II/I(I)I/I‘-ICCKI/IG XHMHUYECKHE CBOMCTBA
OpOCTBIX W  CJIIOKHBIX  BCIICCTB, IMOATBCPXKIAAad OINHWCAHHUC JIIPUMCPAMHU
MOJICKYJIAPHBIX U HOHHBIX ypaBHeHPII:I COOTBCTCTBYIOIINX XUMHWYCCKUX peaKL[I/Iﬁ




2.2

COCTaBJIATDH YPaBHCHHA peaKHHﬁ, MOATBCPKAAOIITUX CYIICCTBOBAHHC
T€HETHYECKO CBS3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

IPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHMOCTU OT HX CTPOCHMHA,
BO3MOKHOCTH ITPOTCKAHUA XUMHUUYCCKUX HpeBpameHHﬁ B Pa3JIMYHBIX YCIIOBHAX

24

CIIEZIOBAaTh TPaBHJIAM IOJIb30BAaHHUS XMMHUYECKOW TOCYI0d M JabopaTOpHBIM
000pyI0BaHUEM, a TAK)KE MPaBHIIaM OOpallleHHs C BEIIECTBAMHU B COOTBETCTBUU
C MHCTPYKLUMSIMHM I10 BBIIOJHEHUIO JIAOOPATOPHBIX XMMMUYECKUX OIIBITOB IO
MOJy9eHUIO0 M COOMpAHHUIO T'a3000pa3HBIX BEIIECTB (aMMHaKa M YIIIEKHUCIIOTO
rasa)

2.5

IIPOBOJIUTh PEAKIUH, MOATBEPKIAIONINE KAYECTBEHHBIM COCTaB pa3JIMYHBIX
BEILECTB: PACcO3HABATh OINBITHBIM MYTEM XJIOPUJ-, OpOMUA, HOAUJ, KapOOHaT,
¢docdar, cunukar, cynbdar, TUIPOKCUIUOHBI, KAaTUOHBI AMMOHUS, HOHBI
HM3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPTAHMYECKUX
BEILIECTB

ITo Teme: «XuMHs U OKpyKaromas cpeiar

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMHMueckux nonsatui: IIJAK BemecTsa;
KOPPO3Hs METAJNIOB

3.2

HpI/IMeHSITB OCHOBHBLBIC OHepaHI/II/I MBICHI/ITGHBHOﬁ ACATCIIBHOCTH — aHaAJIN3 U
CUHTE3, CpaBHEHHE, OOO0OIEeHHWE, CHCTEeMAaTH3allii0, BBISIBJICHUE TPUYMHHO-
CJICACTBCHHBIX CBSI3€I\/’I — I Hsyqum{ CBOf/iCTB BCIICCTB MW XHWMHWUYCCKUX
peakIyii; eCTECTBEHHOHAYYHbIE METOJIbI TTO3HAHUS — HaOJ0/IeHNne, H3MEpEeHNe,
MOJICITUPOBAHHUE, SKCIICPUMEHT (PEaTbHBIN U MBICIICHHBIN )

ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
1 [lepBoHauanbHbIE XUMUYECKHE MTOHSATHUS
11 [Ipeamer xumuu. Ponp XvMMUM B JKM3HM 4YellOBeKa. XHMHUS B cUCTeMe Hayk. Tema u
BemecTBa. duznueckre CBOICTBa BEECTB. ArperaTHOE COCTOSIHUE BEILIECTB
19 [Tonsitne o METoJlaX MNO3HAHHA B XHMMIL. Uucteie BemectBa U cmecu. CrocoOsl
paszfenieHus: cMecei
13 ATOMBI U MOJIEKYJbl. XUMUYECKHE 3JeMEeHTbl. CHMBOJBI XUMHYECKHX D3JIEMEHTOB.
[IpocThie U ci0kKHbIE BEHIECTBA. ATOMHO-MOJIEKYISIPHOE yUeHUE
Xumuyeckass ¢opmyna. BajaeHTHOCTP aTOMOB XMMHUYECKHUX D3JEMEHTOB. 3aKOH
1.4 MIOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCUTENbHas aroMHas Macca. OTHOCHUTeNbHas
MOJIEKYJIsIpHasi Macca. MaccoBas 07151 XMMUYECKOI'0 3JIEMEHTa B COSIMHEHUH
KomnuectBo BemectBa. Monb. MoisipHas Macca. B3auMMOCBsI3b KOJIMYeCTBa, Macchl U
15 yuciaa CTPYKTYpPHBIX €IMHMII BemiecTBa. Pacu€rel mno ¢GopmynaM XMMHYECKHX
COCIMHEHUN
dusnueckue U XUMHUYECKHE SBICHMs. XHMHYECKash peakuus u e€ NpU3HaKu. 3aKOH
1.6 COXpaHEHMsI MacChl BeIIeCTB. XUMHUYecKue ypaBHeHUs. Kraccudukanums XUMHUYECKUX
peakumii (coeAMHEHMs, pa3JIoKEHUs], 3aMEIIeHUs, 0OMEHa)
XUMHUUECKUH SKCTIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOI 1OCY/I0H, C paBuiaMu paboThl B
1.7 nabopaTopuy U MpUEMaMU OOpallleHus: ¢ J1abopaTOpHBIM OOOpYIOBaHUEM, U3YYCHHE U

OITMCAHHC (I)I/IBI/I‘-ICCKI/IX CBOMCTB 06pa311013 HCOPraHU4YCCKUX BCIICCTB, Ha6J'IIOI[CHI/IC




¢u3nyeckux (IIaBleHHE BOCKA, TassHUE JIbJa, PACTUPAHUE caxapa B CTYIKE, KUTICHUE U
KOHJICHCALIMsI BOJIbI) U XUMHUYECKUX (TOPEHHE CBEYH, POKAIUBAHUE MEIHOMN MTPOBOJIOKH,
B3aMMO/ICHCTBHE MeJla C KUCIOTOW) SIBJICHHUH, HAOJIOJEHHE W OINHCaHHE MPU3HAKOB
IIPOTEKAHMUSI XUMHMUYECKUX peaKuui (pasjo’KeHUE caxapa, B3aUMOJEHCTBUE CEPHOU
KHUCIIOTBl C XJIOpuAOM Oapusi, pasnoxkeHue ruapokcuga Mmeau(ll) mpu HarpeBanuw,
B3auMOJICHCTBHUE Jkese3a ¢ pactBopoM conu memu(ll), u3ydenne crocoOoB pasneneHus
cMeceil (C TMOMOIIBIO MarHmra, (QWIBTPOBAaHHWE, BBIIAPUBAHUE, JAUCTHILISIIMS,
xpomarorpadus), MpOBEJCHUE OYUCTKH TOBAPEHHOW COJM, HAOIIOJACHUE M OIHCAHUE
pe3yJlbTaTOB IPOBENEHUS OIbITa, WIIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS Macchl,
CO3/ITaHUE MOJIeTIeH MOJICKY (IIapOCTEPIKHEBBIX)

Baxuelire npeacTaBUTeN I HEOPraHUYECKUX BEIIECTB

2.1

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopoa — a1eMEHT M MPOCTOE BEIIECTBO.
Haxoxnenue kuciopona B mnpupojie, GU3HMYECKHE W XUMHUUYECKHE CBOMCTBA (peaKiuu
ropenusi). Oxcuapl. Ilpumenenue kucinopoaa. CrocoObl THOJy4eHHUS KHUCIOpOJa B
naboparopuu U HpomblIuIeHHOCTH. KpyroBopor kuciopona B mnpupoge. O30H —
AJIOTPOTHASL MOAU(PHUKAIIUS KUCIOPOaa

2.2

TeroBoil 3PQexT XUMHYECKOW peakUuud, TEPMOXUMHUYECKHE YpaBHEHHs, HK30- U
OHAOTEPMHUYECKUE PEAKIMHU. TOIUIMBO: yrojib U METaH. 3arpsA3HEHUE BO3yXd, YCHIICHUE
MAPHUKOBOTO 3(PPEKTa, pa3pylIeHHe 030HOBOTO CIIOS

2.3

Bonopon — anement u mpocroe BeliectBo. Haxoxaenue Boiopoa B Ipupo/ie, Gu3HuecKue 1
XMMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCO0bI nosrydeHus. Kucnotsl u conu

2.4

MouisipHbIii 00BEM ra3oB. Pacuérsl 1o XUMHUYECKUM YpaBHEHUSIM

2.5

®dusznyeckue cBoWcTBa BoAbl. Boma kak pactBoputenb. PactBopbl. HacelllieHHBIE |
HEHaCBhILIEHHbIE PacTBOPBI. PacTBOpUMOCTH BelllecTB B BoJie. MaccoBas /10J1 BEIIECTBA B
pactBope. XUMHUYECKHE CBOWCTBAa BOAbl. OcHOBaHuUA. Pojib pacTBOpoB B MpUpPOJE U B
YKU3HU YesioBeka. KpyroBopoT BOJibI B MpUpOE. 3arpsi3HEHUE MPUPOAHBIX BoA. OxpaHa u
OYHCTKA MPUPOJIHBIX BOJ

2.6

Knaccudukanus neopranmdeckux coeauHeHuid. Oxcunbl. Krnaccudukamuss OKCHIOB:
cosieoOpazyromue (OCHOBHBIC, KHCIOTHBIE, aM(pOTEpHbIE) M HECOJICOOpa3yoIIne.
Homenknatypa okcuaoB. dusnyeckne M XMUMHUYECKHE CBOWCTBA OKcHaoB. IlomydeHue
OKCHJIOB

2.7

OcnoBanus. Kriaccudukamuss OCHOBaHWW: IIENOYM M HEPACTBOPUMBIE OCHOBAHMSI.
Homenknarypa ocHoBanuii. ®dusznueckue W XMUMHUYECKHME CBOWCTBA OCHOBAHMIA.
[Tosyuenue ocHOBaHUM

2.8

Kucnotsl. Knaccudukanus xucinot. Homenknarypa kucioT. Ouznueckue U XuMUYECKHe
cBoiicTBa KucioT. Psanx aktuBHoctu MmetauioB H.H. bekerosa. [losyuenue kucior

2.9

Conu. Homenknarypa cosieil. @usznueckue U XUMHUYECKHe cBoWcTBa coseil. [lomyuenue
coJien

2.10

I'eneTnyeckas cBs3b MCKAY KIIaCCaMH HCOPIraHUYICCKUX COCIMHECHU N
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XUMUYECKUN DKCIIEPUMEHT: KAa4eCTBEHHOE OIpEeeNIeHne COJIepKaHus KUCIopoJa B
BO3JlyXe, TOJIyueHHE, coOWpaHHe, pacro3HaBaHHE W HW3Y4YEHHE CBOWCTB KHUCIOPOAA,
HaOO/IeHNEe B3aWMOJICHCTBHS BEIIECTB C KHUCIOPOJOM M YCIOBHUS BO3HHUKHOBEHUS U
MIpeKpaleHus: TOpeHus (moXkapa), O3HaKOMJICHHE ¢ 00pa3llaMi OKCHUIOB U OMHCAaHUE UX
CBOWMCTB, TMONy4YeHHe, coOWpaHHe, paclo3HaBaHHME W M3YYEHHE CBOWCTB BOJOpOJa
(ropenue), B3anmoeiicTeie Bogopoaa ¢ okcuaom Menu(ll) (BoaMoXKHO HCTONIB30BaHHE
BHUJICOMATEPUANIOB), HaONIOJIEHUE OOpa3IOB  BEIIECTB  KOJIWYECTBOM |  MOJIb,
HCCIIeIOBAaHUE OCOOEHHOCTEH pPAcTBOPEHHs BEIIECTB C PA3IHMYHON PaCTBOPUMOCTHIO,
MIPUTOTOBIIEHUE PACTBOPOB C OMPEACNEHHON MaCcCOBOM J0JIel pPacCTBOPEHHOTO BEIIECTBA,
B3aUMO/ICHCTBUE BOJBI C METAJUIAMH (HATPUEM M KaJbI[eM) (BO3MOKHO HCIIOIh30BAHHE
BHUJICOMATEPUAJIOB), OMNPEJCICHUE pACTBOPOB KHUCIOT M MIENOYed C  TIOMOIIBIO




UHJMKATOPOB, UCCIEI0BaHUE 00pa3LOB HEOPraHMYECKHX BELIECTB PA3JIMYHBIX KIACCOB,
HaOJIOIGHUEe W3MEHEHHUS OKPAaCKW HMHIMKATOPOB B PAcTBOpPAaxX KHUCIOT M IIEJOYCH,
n3ydyeHue B3aumojeincTBus okcunga meau(ll) ¢ pactBopom cepHOIl KHCIOTHI, KUCIOT C
MeTaUlaMH, PEaKkUMi HEUTpAIM3aluyd, [OJYy4eHUE HEpPaCTBOPUMBIX OCHOBAHHHU,
BBITECHEHHE OJHOTO0 METAJlIa APYTHM M3 PACTBOPA COJIM, PEIICHUE SKCIEPUMEHTAIbHBIX
3a1a4 1o reme «BaxkHelmme Ki1accsl HEOPraHUYECKUX COEIMHEHHI

[Iepnoguueckuit 3akoH u Ilepuomuueckas cucrema XuMH4Yeckux 3ieMeHToB JI.I.
Menpeneena. Crpoenue aTOMOB. XumMuyeckast CBSI3b. OKHCIIUTENBHO -
BOCCTAHOBHTEJIBHBIE PEAKIIUN

3.1

IlepBple TOMBITKH KIACCU(PHUKAIMM XUMHUYECKUX dJeMeHToB. [loHATHE o Tpynmax
CXOJHBIX 2JIEMEHTOB (IIEJIOYHbIE U I1ET0YHO3EMENbHbIE METAJIbl, TAJIOT€Hbl, UHEPTHbHIE
ra3bl). DJIEMEHTbI, KOTOpbIE 00pa3yloT aM(pOTepHbIE OKCUbI U THIPOKCUIbI

3.2

[lepnognueckuit 3akoH. llepuoguueckas cucrema XuUMHUYeCKMX dieMeHToB [[.M.
MenneneeBa. KopotkonepuongHas u uiMHHomepuonaHas Qopmbsl  [lepuonuueckoit
cucTeMbl xuMudeckux snemMeHToB .M. MenneneeBa. Ilepuoaer u rpynmnsl. Gusndyeckuit
CMBICJI IOPSAKOBOTO HOMEPA, HOMEPOB MEPHUOJA U TPYIIIIBI JJIEMEHTA

3.3

Crpoenue aromoB. CocraB aromHbix saep. W3orombl. OnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX 000J04YeK aToMOB MepBbIX 20 XuMHUYecKuX areMeHToB llepmonnueckoit
cuctemMbl J[.MI. MeHnneneeBa. XapakT€pUCTHKAa XHMHYECKOTO D3JIEMEHTAa IO €ro
noJioxxeHuto B [lepuoanueckoit cucreme /.M. Menpaeneena

3.4

3aKOHOMEPHOCTH MU3MEHEHHMs pajnyca aTOMOB XMMHUYECKUX JIEMEHTOB, METAJUNINYECKHUX
W HEMETaJUIMYECKHX CBOMCTB MO TIpynmnaM M nepuojam. 3HadeHue [lepnoaudeckoro
3akoHa M [lepuoamyeckol CHCTEMBI XMMHYECKHX DJIEMEHTOB ISl PAa3BUTHS HAyKH U
npaktuku. .M. MenaeneeB — yu€HbIi U IpakIaHUH

3.5

XuMmuyeckas CBSI3b. KoBanentnas  (momsipHas U HEeNoJIsIpHas) CBSI3b.
DNEeKTPOOTPULIATENHHOCTh XUMUYECKHIX AJIEMEHTOB. MIoHHAas CBSI3b

3.6

Crenenp  okucieHusi.  OKHCIMTEIbHOBOCCTAHOBUTEIbHBIE  peakuuu.  [Iporecchl
OKHCJIEHUS U BoccTaHOBIeHUA. OKUCINTENN U BOCCTAHOBUTEIN

3.7

XUMUYECKUN SKCIEPUMEHT: HU3ydyeHHE OOpa3lOoB BEIIECTB METAIIOB U HEMETAJUIOB,
B3aUMO/JICHCTBUE TUIPOKCHUIA IMHKA C PAcTBOPaMM KHUCJIOT M IeJoueH, MpoBEACHUE
OTIBITOB, WUTIOCTPUPYIOUIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKUUi
(ropeHue, peakliiy pa3iokKeHHs], COeTUHEHUS)

9 KJIACC

Kox

IIpoBepsieMblii 3JIeMeHT CO/IepKAHUS

BeniecTBo n xuMuueckas pcaKnuusi. HOBTOpeHI/Ie

11

Ilepuomnueckuit 3akoH. Ilepumommueckas cucrema xumudeckux 3nmeMeHToB J[.U.
MenneneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XMMHUYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KU, KU U UX COCIMHECHUN B COOTBETCTBUHU C
MOJIOKEHUEM 2JIEMEHTOB B [leproanieckoi CUCTEME U CTPOEHUEM UX aTOMOB

1.2

CTpOCHI/Ie BEIIIECTBA: BHUIBl XHMHUYECKOW CBSI3H. THIIBI KPUCTAJTNIMICCKUX peH_IéTOK,
3aBHCHUMOCTh CBOMCTB BEMIESCTBA OT THIIA KpHCTaHHquCKOﬁ peHléTKI/I U BUJAa XUMHYECKOM
CBs3H. KJ'IaCCI/I(I)I/IKaI_[I/IH U HOMCHKIJIaTypa HCOPIraHUYCCKUX BCIICCTB (Me)KI[yHaPOI[HaH u
TpI/IBI/IaJ'ILHaH). XUMHYECKHE CBOMCTBA BCIICCTB, OTHOCAMIUXCA K PAa3JIMUYHbIM KJlaCCaM
HCOPraHNM4YCCKUX COCHHHCHHﬁ, TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCUICCTB

1.3

KHaCCI/I(bI/IKaLII/IH XUMHWYCCKNX peaKuHﬁ IO pa3IMYHBIM IIPpHU3HAKAM (HO quCi1y U COCTaBy
Y4aCTBYIOIIUX B PCAKIMU BCUICCTB, IO TCIIJIOBOMY 3(1)(1)CKTy, M0 M3MEHEHUIO CTeIeHeH
OKHCJIICHHUA XUMHUYCCKUX 3JICMCHTOB, I10 O6paTI/IMOCTI/I, 10 Yy4aCTUuro KaTanmaTopa). DK30-
U SHAOTCPMUYCCKHUEC PCAKIUHU, TCPMOXUMHUUYCCKUC YpPABHCHUS. Ilonstue o CKOpPOCTH
XUMHUYECKOMN pCaKknununu
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[lonssitTue 006 O0OpaTUMBIX W HEOOpAaTHMMBIX XUMHUYECKUX peakiusx. llonsatue o
TOMOTEHHBIX U FeTepOreHHbIX peakuusx. [Iondarue o xumudeckom paBHOBeCcUU. PakTopsI,
BJIMSIOLIME HA CKOPOCTh XMMHUYECKOHN PEAKIUU U MOJOKEHHE XUMUYECKOIO PABHOBECHS

1.5

OKMCIIUTEIbHO-BOCCTAHOBHUTEIIHHEIE pCaKknuu, I-)JICKTpOHHBIfI OajlaHC OKHCIIHTENLHO-
BOCCTaHOBUTEIIbHOM peaKkuuu. CocraBnienue yYpaBHEHUH OKHCJIUTEIBHO-
BOCCTAHOBHTEJIBHBIX PEaKIMi C UCTIOJIb30BaHHEM METO/Ia AEKTPOHHOTO OataHca

1.6

Teopust 31EKTPOIUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTHL U HEAEKTPoJauThl. KaTnoHsl,
aHUOHBI. MeXaHU3M JIUCCOLMALMU BEUIECTB C Pa3IMYHBIMU BUJAMU XUMUYECKOH CBS3H.
Crenens muccornuanuu. CWIBHBIE M clIa0ble AIIEKTPOJIUTHI. Peaknuu MOHHOTO OOMEHa.
VYcnoBusi mpoTeKkaHusi peakUMil MOHHOTO OOMEHa, IOJIHbIE M COKpAlIEHHbIE HOHHbBIE
ypaBHeHUs peaknuii. CBOWCTBa KUCIOT, OCHOBAaHUI U COJIEH B CBETE MpPEICTaBICHUM 00
ANEKTPOJIUTHYECKON nuccormanuu. KauecTBeHHble peakuuu Ha HOHBL. [loHsATHE O
TUAPOIIN3E COJIEH

1.7

XUMHUYECKUH DKCIIEPUMEHT: O3HAKOMJICHHE C MOJENSMHU KPUCTAIUTMYECKHX PEHIETOK
HEOPraHMYECKUX BEIECTB — METAIJIOB U HEMETauloB (TpaduTa U anmasa), CJIOKHBIX
BEIIECTB (XJIOpHJIa HATPHS); UCCIIETOBAHIE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH peaKIiu
OT BO3JICHCTBHSI Pa3IMYHBIX (DAKTOPOB; MCCIIEAOBAHUE DIIEKTPOMPOBOTHOCTH PACTBOPOB
BEILECTB, Mpoliecca TUCCOLMALUN KUCIIOT, IeNoueil U cojeil (BO3MOKHO HCIOJIb30BaHKE
BHJICOMATEPUAIIOB); TIPOBEIEHHE OIBITOB, WJLIIOCTPHUPYIOIIUX TPU3HAKA TPOTEKAHUS
peaknuii n”oHHOTO 0oOMeHa (oOpazoBaHHE OcCalKa, BhIJACIEHHE ra3a, 0Opa3oBaHHUE BOJbI);
OTIBITOB, WITIOCTPUPYIONINX IPHUMEPHl OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIX —PEaKIUi
(ropeHme, peakuy pa3oKeHUs, COSANHEHHS); pacllO3HaBaHNE HEOPTaHUIECKUX BEIIECTB
C TIOMOIIIbIO KaUE€CTBEHHBIX PEAKIM Ha HOHBI; pelIeHUE SKCIIEPUMEHTANIbHBIX 3a7a4

Hemeranner u nx COCAMHECHU S

2.1

OOmiasi xapakTepucThka rajoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIE
crenieHu okucieHus. CtpoeHue U pu3NUecKue CBOWCTBA MPOCTHIX BEIIECTB — I'aJIOTEHOB.
XWMHYECKHE CBOMCTBA HA MMpUMeEpE XJIopa (B3auMOJICHCTBHE ¢ METAJlJIaMH, HEMETaJJIAMH,
mienouamu). XsopoBogopoa. ComsiHas KHUCIOTa, XUMHUYECKHE CBOWMCTBA, IOJYYCHHE,
npuMeHenue. JleiicTBre XJiopa M XJOPOBOJOPOJA Ha OpPraHuM3M uesnoBeka. Baxueilmue
XJIOPUJIBI U UX HAXO0XACHHUE B IPUPOJIE

2.2

Obmas xapaktepuctuka 31eMeHTOB VIA-rpynnbel. OcoOE€HHOCTH CTPOEHHSI aTOMOB,
XapakTepHble crerneHu okuciaeHus. CtpoeHre u Gu3nYecKue CBOMCTBA MPOCTHIX BEIIECTB
— KHCIIOpOJa U cepbl. AJIOTPOIHBIE MOIUGUKALUN KUCIOPOAA M Cepbl. XUMHUYECKUE
cBoiicTBa cepbl. CepoBOOpOI, CTpoeHHE, GU3NYECKIE U XUMUYecKre cBOMCTBA. OKCHIbI
Cepbl KaK TMPEJCTaBUTENU KHUCIOTHBIX OKcuAoB. CepHas KuclnoTa, (QU3UYECKHE U
XMMHYECKHE CBOMCTBa (00IIME Kak IMPEACTAaBUTENs KiIacca KUCIOT U CHelupUIecKue).
XUMUYECKUE PEAKIINH, JIe)KAIME B OCHOBE MPOMBIILIEHHOTO CII0C00a MOJIydeHus: CepHOU
kucnoThl. [Ipumenenne. Coiu cepHOM KUCIOTHI, KAUeCTBEHHAS peakius Ha cyabdar-uoH.
Haxoxpaenue cepbl U e€ coelMHEeHUH B pUpoJie. XUMUYECKOE 3arpsi3HEHUE OKpYKarolei
Cpelbl COENMHEHUSMHU cepbl (KUCIOTHBIE MO, 3arpsi3HEHUE BO3JAyXa M BOJOEMOB),
CHocoObI ero Mpe0TBpaIleHHUs

2.3

OOmiass xapaktepucTuka d1eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIe CTENEHH OKHUCIEHHUsS. A30T, paclpocTpaHEHHE B MpUpoje, (hu3nueckue u
XUMHUYECKUe cBoicTBa. KpyroBopor azora B mpupoge. AMMHAK, ero ¢uzndeckue u
XMMHYECKHUE CBOWCTBA, MONydeHHe W npumeHenue. Coin aMMOHUS, MX (PU3HUECKHE U
XMUMHYECKHUE CBOICTBa, mpuMeHeHue. KauecTBeHHass peakiuds Ha HOHBI AMMOHHUA.
A3oTHas KucjioTa, e€ moixydeHue, QU3MUECKue M XUMHUYEecKHe cBoilcTBa (0OIme Kak
MIPEJICTAaBUTENS Kiacca KUCIOT U creruduueckue). Mcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHSI B KAU€CTBE MHUHEPAIBbHBIX yI0OpeHui. XUMHUeCKOe 3arpsi3HEHHE OKPYKAIOMIeH
Cpelbl COEAMHEHUSIMU a30Ta (KHCIOTHBIE JOKIU, 3arps3HEHHE BO31yXa, IMOYBBI U
BOJIOEMOB)
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®ocdop, amnorponnsie Moaudukanuu Gocdopa, Guznyeckre U XUMHUUECKUE CBOMCTBA.
Oxcun ¢docdopa(V) u dochopHas kuciora, (U3HYECKUE W XUMHYCCKHE CBOWCTBA,
noJsiydenue. VMcnonb3oBanue GocdaroB B Ka4eCTBE MUHEPAIBHBIX YI00peHUN

2.5

OOmast xapaktepuctuka 31eMeHTOB |VA-rpynmnsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble  CTENEHH  OKHCICHHA.  YTJIEpPOJ,  aUIOTPONHBIE  MOAW(DUKAIUH,
pacmpocTpaHeHre B TpUpoe, (U3UYECKHE M XUMHUYECKHE CBOMCTBA. AICOpOIHA.
KpyrosopoT yriiepona B mpupoje. OKCHIBI yriiepona, UX (U3NYECKUE W XUMHYCCKHE
CBOWCTBA, JICHCTBHE HA )KUBbIE OPTraHU3MBbI, TIOJTYYEHHE M MPUMEHEHHE. DKOJOTHUECKUE
mpo0ieMbl, CBsi3aHHBIE ¢ OKcuaoM yriepona(lV); rumore3a riao0albHOTO TOTEIUICHUS
KIIMMaTa; MapHUKOBBIA S(QeKT. YroiapHas KHCIOTa M e€ CoJiM, MX (U3NYECKHe U
XHMUYECKHE CBOWCTBA, TMOydeHHE 1 puMeHeHne. KadecTBeHHas peakiusi Ha KapOoHar-
nonbl. Mcmonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIICHHOCTH U CEITBCKOM
XO03SI1ICTBE

2.6

[TepBoHauanbHBIE TOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COCIUHEHHUSX YIiiepojaa
(MeTaH, 3TaH, TUJIEH, allETUJIEH, TaHOJ, IVIMLEPUH, YKCycHas Kuciorta). X cocraB u
xumMudeckoe crpoeHue. [loHsTne o OMOIOTHYECKH Ba)XKHBIX BEIIECTBAX: JKHUpax, Oenkax,
YIJIEBOJAX — M MX POJIM B KU3HU 4YeJIOBEKa. MarepuaibHOE €IUHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COCTMHEHUN

2.7

Kpemuuii, ero ¢usnueckue M XUMHYECKHE CBOWCTBA, IMOJIyY€HHE U MpPHUMEHEHHUE.
Coenunenus kpemHus B npupojae. OOmue npencrasieHus o0 oxkcuae kpemHus(1V) u
KpeMHueBoil  kucimore. CunMKaThl, WX HCIOJb30BaHME B  OBITY, MEAMIIMHE,
MIPOMBIIIJIEHHOCTH. BaxkHeilne cTpouTenbHble MaTepUaibl: KepaMuKa, CTEKJIO, [IEMEHT,
O0eton, keme3o0eroH. [IpoGmembl  6€30MacHOTO  WCIMOJIB30BAHUSI  CTPOMTEIBHBIX
MaTEPHAIIOB B MIOBCEAHEBHON KU3HU

2.8

XUMHYECKUN HKCIIEPUMEHT: HM3y4eHHE OOpa3IlOB HEOPraHMYECKUX BEIIECTB, CBOMCTB
COJISTHOM KHCJIOTHI; TPOBEJCHNE KaYECTBEHHBIX PEAKIi Ha XJIOPUI-HOHBI U HAOIOACHNE
MPHU3HAKOB UX MPOTEKAHHS;, OTIBITHI, OTPaXKAIOIUe (PU3HUECKHEe U XUMUYECKHE CBOMCTBA
raJloreHOB W WX COCJAWHEHWH (BO3MOXKHO HCIOJB30BAHHE BHICOMATEPHAJIOB);
03HaKOMJICHHE C 00pa3iiaMu XJIOPHIOB (TaJIOTEHHUIIOB); O3HAKOMIICHHE ¢ 00pa3IiaMu cepbl
u e€¢ coeauHEHUSMH (BO3MOYXKHO HCIIOJB30BAHUE BHJICOMATEPUANIOB); HAOJIOICHUE
nporecca OOyriMBaHus caxapa TOJ JSHCTBUEM KOHIEHTPHPOBAHHOUW CEPHOM KHCIIOTHI;
W3yYeHHE XHMHUYECKHX CBOWCTB pa30aBJICHHOW CEpHOW KHCIOTHI, IPOBEICHUE
Ka4eCTBEHHOW peakiuu Ha Cyiab(paT-HOH W HAONIOJCHHE NpU3HAKA e€ TPOTCKAHWUS;
O3HAKOMJICHHE C (HU3MYECKUMH CBOWCTBaMH a30Ta, ¢Gochopa W UX COCIUHECHUH
(BO3MOXHO HCITOJIb30BAHUE BHJIEOMATEpHANIOB), oOpa3liaMu a30THBIX W (OCHOPHBIX
ynoOpeHul; MoJiyueHHe, COOMpaHHe, paclO3HABAHME M HW3Yy4CHHE CBOWCTB aMMHAKa,
MPOBE/ICHUE KAYECTBCHHBIX DPEaKIWid Ha HOH aMMOHHMS U (ocdarT-HOH U HU3ydYCHUE
MPU3HAKOB UX MPOTECKAHWs, B3aUMOJCHUCTBUE KOHIICHTPHUPOBAHHOW a30THOW KHUCIIOTHI C
Menbl0  (BO3MOYKHO  HCIIOJIB30BaHHE  BHJCOMATCPHANIOB);,  W3YYCHHE  MOJIeNIeH
KPUCTAUNTMYECKUX PEmETOK anMasa, rpaduta, QysuiepeHa; 03HAaKOMIICHHE C MPOLECCOM
ancopOIMU  pacTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM H  YCTPOMCTBOM
MPOTHBOTAa3a; MOJyuYeHue, COONpaHue, paclio3HaBaHUE U U3yYEHHE CBOMCTB YIIEKUCIOTO
ra3a; IMpoBeJeHIEe KaueCTBEHHBIX PEaKIMii Ha KapOOHAT- M CHIMKAT-UOHBI M HU3Yy4YECHUE
MPU3HAKOB  UX  NPOTEKaHUs;  O3HAKOMJIEHHE C  TMPOAYKIMEH  CHJIMKAaTHOU
MPOMBIIIJIEHHOCTH; PEIIeHUEe OHKCIEPUMEHTATIbHBIX 3adauy 1o Teme «Baxueiimue
HEMETAJLTBl U UX COCTMHEHUS

MeTamisl ¥ MX COeIMHEHUS

3.1

OOmiasi XapakTepUCTUKa XUMHYECKHX DJJIEMEHTOB — METAVIOB HAa OCHOBAaHUU WX
noJjiokenus B llepuoanueckonn cucreme xumuueckux sneMeHToB .M. Menneneesa u
cTpoeHusi aroMoB. CTpoeHME MeTaJIoB. MerauiMueckas CBs3b M MeETaJuIMuecKast
KpUCTAJUTMYECKasi pelI€TKa. DJIEKTPOXUMHUUECKHUI psJl HAIPSIKEHUN METaJJIOB




3.2

du3nUecKue U XUMUYECKHUE CBOMCTBAa MeTaiioB. O01ue criocoObl MOIy4YeHHsST METaJIIOB.
[TonsiTHe 0 KOPPO3MK METAJIOB, OCHOBHBIE CHOCOOBI 3aIIUTHI UX OT KOppo3uH. CIiaBbl
(cTanb, 4yryH, AIOpaIFOMUHUHN, OpOH32) U MX MPUMEHEHHUE B OBITY ¥ POMBIILIEHHOCTH

3.3

[lenouynsle MeTamisl: nosoxeHue B Ilepuoauueckoil cucteMe XMMUYECKUX SJIEMEHTOB
JI.1. MeHnneneeBa; CTpoeHME HX aTOMOB; HaxOXJcHUE B mnpupoae. dusmueckue u
XMMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaimus). OKCuabl U TUAPOKCUABI HATPUS U
Kaiaus. HpI/IMeHeHI/Ie IICJIOYHBIX METAIJIOB U UX COGI[I/IHGHI/II;'I

3.4

[[leno4yHO3eMENBbHBIE METAJIBI MAarHWd M Kajblui: IosiokeHue B Ilepuogmueckoit
cucreMe xumuyeckux ieMeHToB .M. MeneneeBa; cTpoeHre UX aTOMOB; HAXOK/ICHUE B
npupoje. Pusnyeckue M XUMHUYECKHE CBOMCTBA MarHWs M KaublMs. Baxnenmme
COCIMHEHUS KalbIUsl (OKCHUI, THUAPOKCHA, cojin). JKECTKOCTh BOJABI M CHOCOOBI €&
YCTpaHEHHUS

3.5

AmtomunHMii: monokeHne B Ilepuoamueckoil cucreme XumMuYeckux snemeHtoB M.
MenneneeBa; CTpOEHHE aToMa; HaxOXJCHHWE B mpupone. Pu3nuUeckue UM XUMHYECKUE
CBOMCTBA aJIFOMUHMS. AM(OTEpHbIE CBOMCTBA OKCHJIA U THAPOKCUIA ATFOMUHHMS

3.6

Kenezo: mnomoxenue B Ilepuoanueckorn cucrteMe xumuyeckux asnemeHtos [I.1.
MenzeneeBa; CTpoeHHE aToMa; HaxoxkjaeHue B mpupoje. dusnueckue W XUMHUYECKUE
cBoiicTBa xene3a. Okcuppl, ruapokcuasl U conu sxenesa(ll) m xenesza(lll), ux cocras,
CBOWCTBA U MOJIYYECHUE

3.7

XVWMHUYECKUH OKCIIEPUMEHT: O3HAKOMJICHHE C o00OpasllaMd METalIOB W CINIaBOB, HX
(U3HYECKUMH CBOWCTBAMH, H3y4YCHHE PE3yJbTaTOB KOPPO3UH METALIOB (BO3MOKHO
WCII0JIb30BaHNE BUICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA KaJbIUS U
HaATpUs C BOJOW (BO3MOYKHO HCIOJIb30BaHHUE BUACOMATEPHAJIOB); MCCICIOBAHUE CBOWCTB
KECTKOM BOJIBI; IMpOIECCa TOPEHHS JKelle3a B KHCIOpOoJe (BO3MOXKHO HCIOJh30BAHUE
BHJICOMATEPUAIIOB); TPU3HAKOB NMPOTEKAHUSI KAUYECTBCHHBIX PEaKIii HA MOHBI (MarHHS,
Kanplus, amomuHus, nuHkKa, cxeneza(ll) wm xenesa(lll), memu(ll); Habmomenue wu
OIMCaHWE TMPOIECCOB OKpAlIMBAHWs IUIAMEHH HWOHAMH HATPHs, Kajusl ¥ KaJbIUsI
(BO3MOXHO HWCTIOJB30BaHUE BHUICOMATEPUAJIOB); HCCIICIOBaHUE aM(OTEPHBIX CBOWCTB
THJIPOKCUA TFOMUHUS U TUAPOKCHIA IUHKA; PEIICHHE DKCIIEPUMEHTAIBHBIX 3314 10
TeMe «BakHeHIme MeTauibl U BX COSJIMHEHHSD

XUMUS U OKpYy>Karolas cpeaa

4.1

HoBeie marepuanibl u TexHoJoruu. BemiectBa M Marepuanbl B MOBCEJHEBHOM KU3HU
yenoBeka. XUMHsS U 3/I0poBbe. be3omacHoe HMCMONb30BaHME BEIIECTB M XUMUYECKHX
peakiuii B 0bITy. [lepBasi moMoIb IPU XMMHUYECKHUX OKOTAX M OTPABICHUSIX

4.2

OCHOBBI IKOJIOTUYECKON T'PaMOTHOCTH. XHUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIeH cpeibl
I[IOK. Ponp XuUMUM B pElIEHUH SKOJOTHYecKHx IMpobinem. [IpupoaHble HCTOUYHUKU
yII€BOAOPOAOB (Yroiib, IPUPOIHBIN Ta3, HE(PTH), MPOAYKTH UX MEPEpadOTKH, UX POJIb B
OBITY U IPOMBIIIJICHHOCTH

4.3

XUMHYECKUMN SKCIICPUMCHT: U3YUCHUC 06pa3u013 MaTCpHajioB (CTCKJ'IO, CILIaBbI MCTAJIJIOB,
TIOJIMMCPHBIC MaTepI/IaJIBI)




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBHOMN ITPOI'PAMMUBI

CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kox
NpoBepPsieMOro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaHMS K MPEAMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
OCBOCHHMSI OCHOBHOIl 00pa3oBaTe/ibHONH IPOrpaMMbl OCHOBHOIO 001Iero
o0pa3oBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

0 TI03HABAEMOCTH SIBIICHHH NPUPOABI, MOHUMaHHE OOBEKTHBHOW 3HAYMMOCTHU
OCHOB XMMHUYECKOW HAayKH Kak oO0OJacTM COBPEMEHHOIO €CTECTBO3HAHUS,
KOMIIOHEHTa OOIIeH KyIbTyphl M TPAKTHYECKOW NESITEIBHOCTH YEJOBEKAa B
YCIOBUSX COBPEMEHHOIr0 OOIECTBA; MOHMMAHME MECTa XMMHUU Cpelu IPYTrux
€CTECTBEHHBIX HaYK

1.2

0 HAy4YHBIX METOJaX TO3HAHWA, B TOM UHCJIE OJKCIEPUMEHTAIbHBIX U
TEOPETHYECKUX METOJaX MCCIEJOBAHUSA BEIIECTB M H3YYCHUS XUMHYECKUX
peakiuii; yMeHHuEe MCIOJb30BaTh MOJEIU i OOBSCHEHUS] CTPOCHUSI aTOMOB U
MOJIEKYII

1.3

0 cdepax mpodecCHOHATBHONW NEATEIbHOCTH, CBS3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JIOCTIDKCHUSX XHUMHUYCCKOH
HayKH{, 4TO TIO3BOJUT OOYUYAIOIIMMCSl pacCMaTpUBaTh XUMHUIO Kak cdepy CBoeH
Oynymieir mpodeCCHOHAIBPHOW JCATENHPHOCTH W CIENaTh OCO3HAHHBIM BBIOOD
XAMHHM KakK TpOQWIBHOTO IpeaMeTa IMpH TepexoJe Ha YpPOBEHb CPEIHETro
001rero oOpa3oBaHus

Brnanenue cucremMoil XMMUYECKMX 3HAHUM M YMEHUE MPUMEHSITH CHCTEMY
XMMHUYECKUX 3HAHUM, KOTOpask BKJIIOYAET:

2.1

BOKHEHUIIIME XUMHYECKHE TOHSTHS: XUMHUYCCKHHA JJIEMEHT, aTOM, MOJICKYIa,
BEII[ECTBO, IMPOCTOE M CIIO)KHOE BEIIECTBO, OJHOPOIHAS M HEOTHOPOIHAS CMECH,
OTHOCHUTEJIbHBIC aTOMHAsi ¥ MOJIEKYJIIpHAsi MAcChl, KOJIMYECTBO BEIECTBA, MOJIb,
MOJISIpHAsl Macca, MOJISIPHBIA 00bEM, OKCHJI, KUCJIOTa, OCHOBAHHE, COJIb (CpEIHsA),
XUMHUYECKasl peakilvs, PeaklMd COCIUHEHUS, PEaKIMW PasJIOKCHHUs, pPeaKIuu
3aMeIleHus, peakuud oOMeHa, TerioBoH J(PQekT peakmuw, 0dK30- H
SHJOTEPMHYECKHE PEAKIIMH, PACTBOP, MAacCOBask JIOJII XUMUYECKOTO JJIEMEHTa B
COCIMHEHUH, MacCcoBas JIOJIS U MPOIIEHTHAsT KOHIIEHTPAIIHUS BEIIeCTBA B paCTBOPE,
SIIPO  aToma, JJICKTPOHHBIM CJIOM aToMa, aTOMHas OpOWTallb, PaJUyC aroma,
BaJICHTHOCTh, CTCTICHb OKHCJICHHUS, XUMUYECKasl CBSA3b, JIEKTPOOTPULIATEIHBHOCTD,
NOJIApHAs W HENOJIIpHAas KOBAJICHTHAs CBSA3b, MOHHAS CBS3b, METAJUTMUCCKAsS
CBSI3b, KpHUCTAJUTMYECKAass pemérka (aToMHas, HWOHHAs, MeTaUTHYecKasl,
MOJIEKyJsipHAasi), MOH, KAaTUOH, AaHUOH, DJIEKTPOIUT U  HEIJIEKTPOJIHT,
AICKTPOJIMTAYECKAST JTUCCOLMAIINS, PEAKIMM HWOHHOTO OOMEHA, OKHCIIUTEIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIMU, OKHUCIUTEIb W BOCCTAHOBUTEIb, OKUCJICHHE H
BOCCTAHOBJICHHE, DJIEKTPOJIM3, XHMHUYECKOE paBHOBECHE, OOpaTuMble U
HEoOpaTUMbIE PEaKIMH, CKOPOCTh XUMHUYECKOM peakuuu, katamuzatop, [I/IK,
KOPPO3Hs METAJJIOB, CILIABbI

2.2

OCHOBOIIOJIaratOIIUEC 3aKOHBI XUMHUUN: 3aKOH COXpPAaHCHHU MACCHI, HepI/IOI[I/I‘-IeCKI/Iﬁ
3aKOH Z[I/I MeHﬂeneeBa, 3aKOH IIOCTOAHCTBA COCTaBa, 3aKOH ABOFa,Z[pO

2.3

TCOpUHU XHUMHUHU: ATOMHO-MOJICKYJISIpHAA TCOpUA, TCOPUA SHGKTpOHHTHqCCKOﬁ
Jucconuannuun

Brnanenne ocHoBaMH XHUMHUYECKOM T'pPaMOTHOCTH, BKJIFOYAIOIIECH

3.1

YMEHHME IPABWIBHO HCIIOJIb30BAaTh U3yYEHHBIE BEIIECTBA U MaTepHalibl (B TOM
quciae MUHepalibHble yI0OpEeHUs, METaJUIbl U CIUIaBbl, MPOAYKTHI MepepaboTKU
MPUPOJHBIX MCTOYHHUKOB YIJI€BOJOPOJOB (YIJisi, MPUPOJHOrO rasza, Hedtu) B




OBITY, CEITLCKOM XO3SIICTBE, Ha MPOU3BOJCTBE M MOHUMAaHUE 3HAYCHUS KUPOB,
0€JIKOB, YIJIEBOJIOB Il OPraHU3Ma YeIOBEKa; YMEHHE ITPOTHO3UPOBATH BIUSHHE
BEILIECTB U XMMHMUYECKHX IPOLIECCOB HA OPTraHHU3M YEJIOBEKAa M OKPYXKAIOIIYIO

MIPUPOJHYIO CPEY

YMCHHUEC HUHTCIPUPOBATH XUMHUUYCCKUC 3HAHUA CO 3HAHHUAMHU IOPYTUX y‘-I€6HI)IX

3.2
MIPEIMETOB
HaJIM4Yue OTBITAa PAOOTHI C PA3IMYHBIMUA MCTOYHUKAMU MH(DOPMALUU M0 XUMHUU
3.3 (HaydHAass W HAy4YHO-TIOMYJISpHAs JIMTEpPAaTypa, CIOBapH, CIPABOYHUKH,
MHTEPHET-PECYPCHI)
yMEHHE OOBEKTUBHO OICHHBATh WH(OPMAIIMIO O BEIIECTBAX, UX MPEBPAIICHHUIX
3.4 U TIPAaKTHYECKOM MPUMEHCHHM W YMCHHE HCIOJIb30BaTh €€ JUIS pPeIIeHUs
yueOHO-1103HABaTENbHbBIX 3a/1a4
Brnagenne ocHOBaMH MOHSATHHHOTO armapara U CAMBOJIMYECKOTO SI3bIKA XHMHH
4 JUISL COCTaBIICHUST (POPMYJT HEOPTAaHWUYECKUX BEIICCTB, YPABHECHUN XHUMHYECKUX
peaknmii; ocHoBamu xuMudeckoid HomeHknaTypsl (IUPAC u TpuBHaibsHON)
YMeHne oOBSICHATH CBSI3b TMOJIOKEHUS demMeHTa B [lepuoanueckoit cucreme c
5 YHUCIIOBBIMH XapaKTePUCTHKAMHU CTPOCHHSI aTOMOB XHMHYECKHUX JJIEMECHTOB
(cocTaB u 3apsn sapa, o0IIee YUCIIO AIEKTPOHOB), PACTIPEICTICHHUEM IEKTPOHOB
10 SHEPTeTUICCKUM YPOBHSIM aTOMOB ITEPBBIX TPEX MEPHOJIOB, KATUS U KaJTbIIHS
[IpencraBinenue O NEPUOJAMYECKONM 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
6 JJIEMEHTOB (palyC aToMa, 3JIEKTPOOTPHIATEIBHOCTE), MPOCTBIX M CIOXKHBIX
BEIIIECTB OT IMOJIOKEHUsI ayieMeHTOoB B llepuoamyeckoil cucreme (B MajbIxX
MepHoJax U TJIABHBIX NOJATPYIAx) U AIEKTPOHHOTO CTPOEHUS aToMa
7 YMeHne KinaccupuIimpoBaTh:
7.1 XUMHYECKHE AJIEMEHTHI
7.2 HEOPraHMYECKHE BEIIECTBA
7.3 XUMUYECKUE PEaKIIUU
8 YMeH#ue onpeaensTh:
8.1 BaJICHTHOCTh M CTEINIEHb OKHUCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsii MOHA
8.2 BUJI XUMUYECKOM CBSI3U U TUI KPUCTAJUIMYECKOM CTPYKTYpPHI B COCTUHEHUSIX
8.3 XapaKTep Cpeibl B BOJAHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHMI)
8.4 OKHUCJIUTEIb U BOCCTAHOBUTEIb
9 YMeHue xapakTepuzoBath (pU3nuecKre U XMUMUYECKUE CBOWMCTBA:
91 MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOJOPOA, rpadur, anMas, KpeMHUH, a30T,
tdocdop, cepa, XJI0p, HATPUIA, KaJTHil, MAarHU, KaJIbIUi, ATIOMUHUH, JKeJIe30)
CIIOHBIX BEIIECTB, B TOM YHCIE HUX BOJHBIX pPacTBOPOB (BOJa, aMMHUAK,
XJIOPOBOJOPOJ, CEPOBOAOPO, OKCUIBI U TUAPOKCUABl MeTamnoB |-IIA rpymm,
9.2 amomunus, meau (1), uunka, xenesa (Il u 1), okcumgst yriaepoga (I u 1V),
kpemuus (1V), azora u dochopa (Il u V), cepst (IV u VI), cepuucras, cepnas,
a30THUCTasl, a30THas1, pochopHas, yronpHasi, KpeMHHEBas KHCIOTA U UX COJIN)
MIPOTHO3UPOBATh U XapaKTePHU30BATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT HX
9.3 COCTaBa U CTPOECHUS, NMPUMEHEHHE BEIIECTB B 3aBUCHUMOCTH OT UX CBOMCTB,
BO3MOYKHOCTh MPOTEKAHHSI XUMUYECKUX MTPEBPALICHUI B PA3JIMUHBIX YCIOBHIX
10 YMeHue CcOCTaBIATh MOJIEKYJSIPHbIE U WOHHBIC YpaBHEHHUS peakiuif, B TOM
qHCle:
10.1 peakuuii HOHHOro oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINI
10.3 WUTIOCTPUPYIOIIUX ~XMMHUYECKHE CBOWMCTBAa M3YYEHHBIX KJIACCOB  (TpyI)




HCOPraHMYCCKUX BCIICCTB

10.4

MMOATBCPXKAAOIHNX 'CHCTUYCCKYIO B3aMMOCBA3b MCKAY HUMU

11

YMeHue BBIUUCISATH (IIPOBOJIUTH PACUEThI):

111

OTHOCUTCIIbHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MAaCChl BEIIECTB, MAaCCOBYIO NOJIHO
XUMHWYCCKOI'O 3JICMCHTA B COCAMHCHNUU

11.2

MAacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,

11.3

KOJMYCCTBO BCIICCTBA U €I'0 MACCY, 00BeM ra3oB

11.4

II0 YPaBHEHMSM XUMHUYECKHX pPEAKLUUNA M HAXOAWTHh KOJIMYECTBO BEIECTBA,
00BEM M MacCy peareHTOB WIK IPOAYKTOB PEAKIUH

12

Binanenue (3HaHNE OCHOB):

12.1

OCHOBHBIMM METOJIaMHd HAy4YHOTO TIO3HAaHUA (HAONIOZCHUE, W3MEpEHNe,
OKCIIEPUMEHT, MOJISIUPOBAHNE) TPU M3YUCHUH BEIIECTB U XUMHYECKUX
SIBJICHUH; yMEHHUE CPOPMYIHPOBATH MPOOIEMY U MPEUIOKUTH IMYTH €€ perieHus

12.2

0e3omacHOil pabOThl C XUMHUYECKUMH BEIIECTBAMU, XUMUYECKOW TOCYION H
71a00PAaTOPHBIM 000PYJOBaHHEM

12.3

nmpaBWwiaMu 0€30MacHOTO0 OOpalieHusi ¢ BEMIECTBAMHU, HWCIOJIb3YEMBIMU B
TTOBCETHEBHOMW JKU3HU, MTPABUJIAMU TIOBEICHUS B TIENIAX COSPEKECHUS 370POBhS U
OKpYXaloIlel MPUPOJTHON CpeIbl; TOHUMaHWe Bpeaa (OMacHOCTH) BO3EHCTBUSA
Ha JKMBBIE OPraHU3MBI OMNPENEIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHHS U
MIPEIOTBPAIICHUS X BPEITHOTO BO3ACHCTBHS

13

Hanmaue MPAKTUICCKUX HaBBIKOB IJIaHUPOBAHUA n OCYHICCTBJICHUA
CICAYIOMUX XUMHWYCCKHUX SKCIICPUMCHTOB!

13.1

M3y4eHHE U ONHCaHHe (PU3MYECKUX CBOICTB BEIIECTB; O3HAKOMJICHHE C
(bu3MYeCKUMU W XUMHUYECKUMHU SIBJICHHUSIMH; ONBITHI, WUIIOCTPUPYIOLIUE
MIPU3HAKY MPOTEKAHUSI XUMUYECKUX PEaKIUil

13.2

M3y4YeHHE CIIOCOOOB pa3IesieHHs CMecer

13.3

IMOJIYYCHHUE KHCJIOpOJa MU H3YUYCHHEC C€ro CBOﬁCTB; IIOJIy4€HHUE BOAOpOJa H
HN3YUYCHHUEC €TO CBOﬁCTB; IMMOJIYYCHHUE YIJTICKUCIIOTO ra3a 1 U3y4€HHE €ro CBOﬁCTB;
IMOJIY4CHUE aMMHaKa U U3YUYCHUEC €TI0 CBOICTB

13.4

IPUTOTOBJICHHE PACTBOPOB C ONPEICIEHHON MaccoBOM J0Jeil pacTBOPEHHOTO
BeleCTBa

13.5

NpUMEHEHUE WHIUKATOpOB (JaKMyca, MeTWiIopaHxka W (eHondTarenHa) s
OTIPEJICIICHUS XapaKTepa Cpeibl B paCTBOPAaX KUCIOT U IIEIOYCH

13.6

HUCCIECIOBAHUE U OIMCAHHE CBOMCTB HCOPraHM4YCCKHUX BCIICCTB Pa3JIMYHbIX
KJIaCCOB; U3Yy4YCHUC B3aUMOJCHUCTBUS KHUCIIOT C METaJUIaMHM, OKCHMIaMHU MCTAJLIIOB,
pacTBOPUMBIMH W HEPACTBOPHUMBIMU  OCHOBAHUAMH, COJSIMHU; TIOJTYUCHHC
HCPACTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHUEC OHOTO MCTAJlJIa APYIr'MM M3 pacTBOpa
COJIM, HCCIICAOBAHHNC an)OTepHBIX CBOMCTB TUAPOKCUI0B aJIFOMHUHUS U TUHKA

13.7

peHICHUC SKCIICPUMCHTAJIBHBIX 3aa4 II0 TEMaM: «OCHOBHBIE  KJIACCHI
HCOPTraHNUYCCKUX COCHHHCHHﬁ)); ((SJICKTpOJ'II/ITI/I‘IeCKaSI JUCCOLIMALIUSA
«Baxneiine HeMETalUIbl U HUX COCOUHCHUA, «Baxnelnine MeTtamibl U HX
COCAUHCHU A

13.8

XUMUYECKHE OKCIIEPUMEHThl, WJUIIOCTPUPYIOIIME TPU3HAKA  MPOTEKAHUS
peakuuif MOHHOTO OOMEHa; KayeCTBEHHbIE PEAKIMM Ha IMPHUCYTCTBYIOIIUE B
BOJHBIX pacTBOpax HMOHBI: XJIOPUI-, OpoMHI-, MOIMI-, cynbdar-, Qocdar-,
KapOOHAT-, CUJIMKAT-aHUOHBI, TMJIPOKCHA-UOHBI, KATHOHBI aMMOHMS, MAarHus,
KaJIbIIMS, ATFOMUHUS, Kene3a (2+) u xkenesa (3+), meau (2+), uHKa

14

YmMmenue:




NpCACTaBIAThL PE3YJIbTAThl 3KCIICPUMCHTA B (bopMe BBIBOJOB, O0Ka3aTcCJIbCTB,
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rpaduKOB M TAOJIHII U BBISBISATH SMIHUPHUECKUE 3aKOHOMEPHOCTH
yCTaHABIIMBAaTh CBSA3M MEXKJIY peaJbHO HAOMIOAAEMBIMH XUMHUYECKHUMHU
14.2 SBICHUSAMH M IIPOLECCAaMHU, IPOUCXOMAIIMMM B MAaKpO- WM MHUKpPOMHDE,

O0OBSICHATH MPUYUHBI MHOTOOOpa3Hsl BEIIECTB

HEPEYEHD 3JIEMEHTOB COAEP KXAHUA,
INPOBEPAEMBbBIX HA OI'D 11O XUMHUHA

Kox IIpoBepsieMblii 3JIEeMEHT COAePKAHUS
1 [TepBoHauaTbHBIE XUMUYECKUE TTOHSATHUS
1.1 UucTteie BemecTBa 1 cMecu. CriocoObl pa3/iesieHus: CMecei
12 ATOMBI W MOJEKYJbl. XUMUYECKHe dNeMEeHThl. CHMBOJIBI XUMHUYECKUX DJIEMEHTOB.
[TpocThie U CIOKHBIE BEIIECTRA.
13 Xumuueckass (opmyna. BaneHTHOCTP aTOMOB XHMHUYECKHUX dJeMEHTOB. CTeneHb
OKHCJICHHUS
14 3aK0H MOCTOSHCTBA cocTaBa BemiecTB. OTHOcHTEIbHAS aToMHas Macca. OTHOCHTENILHAs
MOJIEKYJIIpHas Macca. MaccoBast 10JIsl XMMHYECKOTO 3JIEMEHTA B COSAMHEHUHN
15 KonunuectBo BemectBa. Monb. MossipHast macca. MossipHblil 00b€M razoB. B3anmocsssb
KOJIMYECTBA, MACChI M YHCIIA CTPYKTYPHBIX €IMHUII BEIIECTBA
16 @uU3nNyYeCcKue W XHUMHUYECKHE SBJICHUA. XUMHUUYECKas peakuus W €€ NpU3HaKh. 3aKOH
COXpaHEHHUs MACChl BEIIECTB. XUMHUUYECKHE YPAaBHEHUS
2 [Tepuonnueckuii 3akoH u Ilepuoanueckas cucrema XuMU4YecKux osnemMeHtoB JI.H.
MenneneeBa. CTpoeHHE aTOMOB
[lepuonuueckuii 3akoH. Ilepuommueckass cucrema XuMudeckux asyemeHtoB JI.U.
2.1 MenneneeBa. Ilepuoapl u rpynnbl. @U3HYECKUA CMBICI MOPSAIKOBOTO HOMEpa, HOMEPOB
MEepUOJIa U TPYIIIbI JIEMEHTA
Crpoenne aromoB. CoctaB aroMmHbIX saep. HWM3otombl. OnekTponsl. CrpoeHue
2.2 ANIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XUMHYECKUX 3iieMeHTOB [lepmoamueckoit
cuctemsl JI.11. MenaeneeBa
3aKOHOMEPHOCTH B U3BMEHEHUM CBOMCTB XMMUUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB,
23 KaJus, Kajablugd (paguyca aToOMOB, SJEKTPOOTPHUIATEIBHOCTH, METALINYECKUX U
HEMETAJUTMYECKUX CBOWCTB) U MX COCIMHECHHUI B COOTBETCTBHH C TIOJIOKCHHEM AJICMEHTOB
B [lepuoanyeckoii cucTeMe U CTPOEHUEM X aTOMOB
3 CtpoeHue BelecTBa
31 Xumuaeckas CBS3b. KoBanenTHas (monspHas n HETOJISIPHAS ) CBSI3b.
DIIEKTPOOTPUIIATETLHOCTh XUMHYECKUX JIEMEHTOB. MoHHas cBs3b. MeTannnyeckas CBs3b
39 TI/IHVLI KPUCTAJUIMYECKUX PEHIETOK (aTOMHUaSI, HOHHaA, MeTananeCKa;I)v, 3aBHCHUMOCTD
CBOMCTB BEIIIECTBA OT TUIIA KPUCTATUTMYECKON PEIIETKH U BUJIa XUMHUYECKOU CBSI3U
4 Baxneiline npenctaBUTeNId HEOpraHMYECKUX BellecTB. HemeTramnbl U MX COEIUHEHMS.
MeTaisl ¥ UX COCIMHECHUS
Knaccudukamuss ©  HOMEHKIATypa  HEOPraHMYEeCKHX  COCJUHEHHH:  OKCHJOB
41 (conmeoOpasyrolue: OCHOBHBIE, KHUCIOTHBIE, aM(oTepHble) U HecoJIeoOpas3yIoIIue;
OCHOBaHUH (IIENOYM M HEPACTBOPUMBIE OCHOBAHHUA); KUCIOT (KUCIOPOJCOACpKAIINEe U
OECKHCIOPOIHBIC, OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPETHUX U KHCITBIX)
492 ®u3nueckue U XMMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIOB: BOJAOPOJAA, XJIOpa,
KHCIIOPOJIa, CEPHI, a30Ta, pocdopa, yriepoaa, KpeMHUS
43 du3nueckre U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJUIOB: JINTUSA, HATPUS, KaJlus,

Mar”HuvsA U KajJbllys, aJIIOMHUHMA, KEJIC3Aa. 3J'ICKTpOXI/IMI/I‘-IeCKI/II71 pAx HaHpH)KCHI/Iﬁ MCTaJlJIOB




4.4

dusnyeckue W XUMHYECKHE CBOWMCTBA BOJOPOJHBIX COCIMHCHHH  HEMETAJUIOB:
XJIOPOBOJIOPO/Ia, CEPOBOJIOPOJIA, aMMHAKA

4.5

dusnueckue U XUMHYECKUE CBOMCTBA okcuioB HemetaioB: cepol (1V, VI), azota(ll, 1V,
V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). TlonyueHre OKCHIOB HEMETAILIIOB

4.6

Xumuyeckue cBoiicTBa okcuioB: MetaioB |A-IA rpynm, uunka, memu(ll) u sxenesa(ll, 111).
[TonydyeHue OKCHI0B METAJLUIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAaHMHW U aM(OTEPHBIX THUIAPOKCHAOB (HA TpPUMEPE
TUIPOKCUIOB QIIOMHHHUSA, JKelie3a, NuHKa). [lomydeHne OCHOBaHMH # aM(OTEPHBIX
TUJPOKCHJIOB

4.8

OO0uue XUMHUYECKUE CBOMCTBA KUCIIOT: XJIOPOBOJOPOIHOM, CEPOBOJOPOIHOM, CEPHUCTOM,
CEepHOM, a30THOM, PocopHOM, KpeMHUEBOU, yrodpHONH. OCcoOble XUMHUUYECKHE CBOMCTBA
KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KUCIOT. [loslyueHne KUCiIoT

4.9

OO6mue xuMHUUIeCKre CBOMCTBA cpeHux cosiel. [lomyduenue coseit

4.10

[Tonyuenue, coOupaHue, paclo3HaBaHUE BOAOPOJA, KHCIOPOJa, aMMHAKa, YrJIEKHCIOrO
ra3a B J1abopaTopuu

4.11

[Tonyuenne amMMuaka, CepHON M a30THOM KUCJIOT B MPOMBINIIEHHOCTH. OOIiye crnocoObl
MTOJTY4EHUS] METAJUIOB

4.12

I'enetmueckas CBA3b MCXKAY KlIaCCaMH HCOPIraHUYCCKUX COG}II/IHGHI/II\/’I

XUMUYECKUE PEAKIINU

5.1

Knaccudukanus XuMUYECKUX peaklMil MO pa3jIMyHbIM MPU3HAKaM: MO0 YHUCIY U COCTaBY
YYacTBYIOIIMX B PEaKIMH BEIIECTB, MO TEMJIOBOMY 3(PQeKTy, M0 M3MEHEHUIO CTereHel
OKHCIIEHUS XMMUYECKUX DJIEMEHTOB

5.2

TennoBoit >pPeKT XUMHUYECKON peakiuy, TEPMOXHMHUUYECKHE YpaBHEHHUSA. OJK30- U
SHAOTEPMHUUECKUE PeaKIMH. TepMOXUMHUUYECKUE YPaBHEHUS

5.3

OKHCIIUTETFHOBOCCTAHOBUTEIbHBIC peakiuu. OKUCIUTENN U BoccTaHOBHUTENU. [Iporieccsr
OKHCJICHUS ¥ BOCCTAHOBJICHHUS. DJEKTPOHHBIA OalaHC OKUCIUTEIHHOBOCCTAHOBHUTEIHLHOM
peaKIuu

5.4

TeopH;I BJIGKTpOJII/ITH‘IeCKOI;'I Jucconnalnmnu. KaTI/IOHBI, AHHWOHBI. BHGKTpOJ'II/ITI)I u
HEDJICKTPOJIUTEI. CunbHbIE U Cla0kIe SJICKTPOJIMTEL. CreneHb Jucconanum

5.5

Peakuuu nonHoro oOMeHa. YcioBUsI MPOTEKAaHUS PEaKIMil MOHHOrO oOMEHa, MOJHbIE U
COKpaIEHHbIE HOHHBIE YPaBHEHUS PEaKIuil

XUMUS U OKpy>Karolas cpeaa

6.1

BemectBa 1 mMaTepuanbl B MOBCEIHEBHOM KU3HU yelloBeKka. be3omnacHoe MCHoiab30BaHUE
BEIIECTB M XHMMHUECKUX peakuuii B sabopatopuu u ObiTy. llepBas momomip mpu
XMUMHYECKUX OKOTax U OTPABICHHSIX

6.2

XUMHYECKOe 3arps3HEHUE OKPYKaIOIIeH cpe/pl (KUCIOTHBIE J0KIH, 3arpsi3HEHHE MTOYBHI,
BO3/lyXa M BOJOEMOB), CHOCOOBI ero mpemoTBpameHus llpenenvHas pomycTUMas
koHueHTpauusi BemectB (IIJK). Poiap xuMum B pemIeHMH SKOJIOTHYECKHX IPOOIIEM.
Ycunenue napHUKoBOro 3pdekra, pa3pyiieHue 030HOBOTO €05

6.3

IIpumenenue cepbl, a3orta, ¢ocdopa, yriepona, KpeMHUS U UX COEIUHEHUH B OBITY,
MEJUIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO35HCTBE. [[puMeHeHre MeTaioB U CIIJIaBOB
(ctanb, 4yryH, JIOpaTIOMHHHUNA, OpoH3a) B OBITY M HPOMBIIUICHHOCTH HX COEIUHEHUH.
[ToHsiTHE 0 KOPPO3UHU METAIJIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOPPO3UH

6.4

[IpupoiHBIE MCTOYHHMKH YTJIEBOJOPOAOB (YroJib, MPUPOIHBIN ra3, HEPTh), MPOIYKTHl UX
nepepaboTku (6EH3MH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH

6.5

HCpBOHa‘-IaHLHLIC MOHATUSA 00 OPraHNvYCCKUX BCHICCTBAX KaK O COCIUHCHUAX YIIICPOIdad
(MeTaH, OTaH, 3TWJICH, AUCTUJICH, 3TAHOJI, IJIMHICPUH, YKCYCHasd KI/ICJ'IOTa). Ilonstue o
OMOJIOTMYECKH BaXKHBIX BCHICCTBAX: KHPAX, 6em<ax, YIJICBOJAX — WM HUX POJIM B KU3HU




YCJIOBCKA

7 Pacuérsr:
7.1 1o opMynaM XUMHYECKHX COSAUHEHUH
7.2 Macchbl (MaccoBOil) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMHUYECKHM YPaBHEHUSIM




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA
v Xumus, 9 knace/ Tabpuensu O.C., OcrpoymoB WM.I'., Cnaakos C.A. AKIHOHEpHOE OOIIECTBO
«M3narenscTBO «lIpocBemenue»
v Xumus: 8-i kinacc: 6a3oBblil YpOBEHb: YUEOHHUK; 5-€ U3JaHue, nepepaborannoe, 8 kiacc/ ['abpuensu
0O.C., OctpoymoB N.T'., CnankoB C.A. Akumonepnoe odmectBo «M3marenbctBo «IIpocsemenue

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

v' Xumus: 8 knacc: 0a3oBblii ypoBeHb. Pabouas terpaas/ O.C. Tabpuensu, N.I'. Ocrpoymos, C.A.
CnanxoB.- Mocksa: [Ipocsemenue, 2023 r.

v' Xumus: 9 knacc: 0a3oBblii ypoBeHb. Pabouas terpans/ O.C. Tabpuensu, N.I'. Ocrpoymos, C.A.
CnanxoB.- Mocksa: I[Ipocsemenue, 2023 r.

v' Xumus: 8 knacc: 6a30BbIil ypoBenb. TeTpaas 11 1a00pATOPHBIX OMBITOB U MPAKTHYECKUX PadoT/
O.C. I'abpuensn, 1.B. Akcénona, 1.I'. OctpoymoB.- Mocksa: [Ipocsenienue, 2021 r.

v' Xumus: 9 knacc: 6a30Bbiil ypoenb. TeTpaas 11 1a00paTOPHBIX OMBITOB U MIPAKTHYECKUX PadoT/
O.C. l'abpuensa, U.B. Akcénona, 1.I'. OctpoymoB.- Mocksa: [Ipocsemnienue, 2023 T.

v' Xumus: 8 xnacc: 6a30Bblii ypoBeHb. [IpoBepounbie 1 KOHTpobHbIE paboTel/ O.C. I'abpuensy, T,
JIeicoBa.- Mockaa: IIpocsenienue, 2023 r.

v' Xumus: 9 xnacc: 6a30Bblii ypoBeHb. [IpoBepounsie 1 KOHTposbHbIE paboTel/ O.C. Tabpuens, I'.T.
JIeicoBa.- Mockga: IIpocsenienue, 2023 r.

v Vpoku xumuu B 8 Kiacce. Meromuueckoe mnocodue/ W.B. Axcémosa, C.A. Cnagkos, WN.IT.
Octpoymos, O.C. I'abpuensu.- Mocksa: [Ipocsemenue, 2022 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI
N PECYPCBI CETU HHTEPHET

http://school-collection.edu.ru/) «Eaunas xomrekmus Ludposeix O6pa3oBarenbHbIX Pecypcosy.
http://www.fcior.edu.ru/

Dit10C — HEHTP AUCTAHIIHOHHOTO 0Opa30BaHUSL.

www.km.ru/education - yucOHble Marepuanbl W cioBapu Ha caite «Kupwmtr u Medommiin
http://schoolcollection.edu.ru/) «Eaunas xomwtekuus [{uppossix Ob6pazoBaTenbHbIX PecypcoBy.
http://video.edu-lib.net — yuecOubie ¢unbMmeLhttp://school-collection.edu.ru/) «Emunas xouekuus
Hudposerx O6pazoBaTebHBIX Pecypcony.

6. http://www.ug.ru/ - OduimansHeii caift "YuuTenbckoii rasersl”. Ha caiiTe npencTaBieHbl HOBOCTHU
00pa3oBaHus, PACCMATPUBAIOTCS BOMTPOCHI BOCITUTAHUS, COIHMATBHOM 3aIUThI, METOAUKH O0YUCHHUS

PN E

o1

http://pedsovet.org/ - Beepoccuiickuii HHTEpPHET-TIEACOBET
AKnacc
POIII

© oo~

CUCTEMA OLHEHUBAHMUA PE3YJIBTATOB IIO IIPEIMETY XUMUS
JJ1s1 yCTHBIX OTBETOB ONPeeJIAIOTCS CAeAyIolie KPUTEPHH OLIEHOK:
OTmeTKa «5»:
- OTBET MOJIHBIA U MPaBUJIbHBIN HA OCHOBAHUU W3YUYEHHBIX TEOPHIA;
- MaTepHall U3JI0KEH B ONPEJECICHHON JOTUYECKOM TOCIE0BATEIBHOCTH, JINTEPATYPHBIM SI3BIKOM;
- OTBET CAMOCTOSTENbHBIN. CHUCTEMATHYECKasl JIEMOHCTPALIMS IPABUIIBHBIX OTBETOB.
OtmeTKa «4»:
- OTBET MOJIHBIM U MPAaBUIIbHBIN HA CHOBAaHUU U3YYEHHBIX TEOPUIA;
- Marepuai U3JI0)KEH B ONpPEAEIEHHOW JIOTMUECKOW MOCIEA0BATEIbHOCTH, MIPU 3TOM JOMYIIEHBI JABE-TPU
HEeCYIIECTBEHHBIC OMINOKH, UCTIPABICHHBIE 0 TPEOOBAHHUIO YIUTEIIS.
OTtmeTKa «3»:


http://www.fcior.edu.ru/

- OTBET MOJHBIN, HO TIPH ITOM JOMYII[EHA CYIIECTBEHHAs OITMOKA UM OTBET HETIOJIHBIN, HECBSI3HBIM.
OTMeTKa «2»:

- IpU OTBETE OOHAPY)KCHO HEMOHWMAaHHWE yUYalIMMCS OCHOBHOTO COJACpKaHHs y4eOHOrO MaTepuana WIH
JOTYIIEHBI CYIIECTBEHHBIC OMIMOKH, KOTOPHIE yUAITUIICSI HE MOKET UCIIPABUTh MIPH HABOISAIINX BOIIPOCAX
YUUTENSl UM YACTUYHO MCIIPABJISET HE3HAYUTEIbHBIC.

- IpU OTBETE OOHAPY)KCHO HETIOHUMAaHHUE YJIalUMCsl OCHOBHOTO COJICpPKaHUs y4eOHOTO MaTepHara.

- OTCYTCTBHUE OTBETA.

OueHka dKCIEPUMEHTAIbHBIX YMEHUI

OreHka CTaBUTCS HA OCHOBAHWW HAOJIOJCHMS 32 YIAIIUMUCS M THICBMEHHOTO OTYeTa 3a padory.

Ormerka «5»:

- paboTa BBIITOJTHEHA TIOJTHOCTHIO U MTPABWIIBHO, CJICNIAHBI MPABUIIHHBIC HAOTIOACHUS U BHIBOJIBI;

- SKCTICPUMEHT OCYIIECTBJICH TI0 IIaHy C YY€TOM TEXHUKH OC30TIaCHOCTH U MPABHJI PabOTHI C BEIICCTBAMHU
1 000pyI0OBaHUEM;

- IIPOSIBJICHBI OPTaHU3AMOHHO - TPYIOBBIC YMEHHSI, ITOICPKUBAIOTCS YUCTOTA PA0OUETro MECTa U TIOPSIOK
(Ha cToJie, 5)KOHOMHO UCIOJIL3YIOTCS PEaKTHBHI);

- CHCTEMaTHYeCKOe MTPABIILHOE BBITIOJIHEHUE JIA0OPATOPHBIX PadoT.

OTmerka «4»:

- paboTa BBINOJIHEHA NPABWIIEHO, CJICAHBI TPABWIbHBIC HAONIOJACHUS W BBIBOJBI, HO TIPH OSTOM
9KCIIEPUMEHT MPOBEJICH HE IMOJTHOCTHIO WIIH JOIYIICHBI HECYIECTBEHHBIC OIMOKH B paboTe ¢ BEIIECTBAMHU
1 000pyIOBaHUEM.

OTmerka «3»:

- paboTa BBITIOJHECHA MTPABUIIBHO HE MEHEE YeM HAITOJIOBUHY WIIH JIOTYIICHA CYIECTBEHHAS OIMMNOKA B XO€
AKCIIEPUMEHTA B OOBSICHEHUH, B 0()OPMIICHHH PaOOTHI, B COOIIOACHUM MPAaBUJI TEXHUKH 0€30MacHOCTH Ha
paboTe ¢ BemecTBaMu U 000pyI0BaHUEM, KOTOPasi UCIIPABIISETCS 10 TPEOOBAHUIO YUUTEIIA.

OTmeTka «2»:

- JIoTyIeHbl 1Be (1 00Jiee) CyIeCTBEHHBIE OTMOKN B XOJI€: IKCIIEPUMEHTA, B 00BSICHEHUH, B 0(DOPMIICHUH
paboThl, B COOTIOJICHUN TIPaBUJI TEXHUKH OE30MaCHOCTH MpHU paboTe C BEIIECTBAMU W 00OpPYIOBAHHEM,
KOTOpbIE yYalIHiiCsl YaCTUYHO MOYKET HUCTIPABUTH 10 TPEOOBAHUIO YUUTEIIS;

- paboTa BBINOJIHEHA YACTUYHO, y YYaIllerocs MI0X0 Pa3BUThI SKCIIEPUMEHTAIbHBIE YMEHHUS.

- JIONYIIEHBI OoJiee TpeX CYIIECTBEHHbIE OUIMOKHM B XOJ€: SKCIIEPUMEHTA, B 00BSCHEHUH, B 0(DOPMIICHUH
paboThl, B COONIOIEHUU MPAaBUI TEXHUKH O€30MacHOCTU MpHU paboTe C BelleCTBaMU U 00OpYIOBaHUEM,
KOTOpbIE yUalHiics He MOXKET UCIPABUTD JaKe M0 TPEOOBAHUIO YUUTEIIS;

- paboTa He BBIMOJIHEHA, Y YYalIerocs OTCYTCTBYET IKCIIEPUMEHTAIbHbIE YMEHUSI.

Ounenka yMeHHUil pelIaTh pacyeTHbIE 321241

OTtmeTKa «5»:

- B JIOTUYECKOM PaCCYKJICHUU U PEUICHUH HET OIIMOO0K, 3a/jaua pelieHa paluoHaIbHBIM CIIOCOO0M;

- CUCTEMaTHUYECKOE MPABUIBHOE PEIICHHUE PACUCTHBIX 3a]1a4;

OtmeTKa «4»:

- B JIOTHYECKOM pACCYKICHHMM W PpELICHHs HEeT CYIIeCTBEHHBIX OMIMOOK, HO 3ajada pelieHa
HEepalMOHAIBHBIM CIIOCO00M, UITH JIOTMYIIEHO He 0oJiee ABYX HECYIECTBEHHBIX OIINOOK.

OtmeTKa «3»:

- B JIOTHYECKOM pACCY)KJIEHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOMYyIleHA CYIIECTBEHHAs OIINOKa B
MaTeMaTHYECKUX pacyeTax.

OTMeTKa «2»:

- UMEeTCs CYIIECTBEHHBIE OIIMOKU B JIOTHYECKOM PACCYKJEHHUU U B pPEUICHHH. OTCYTCTBHE OTBETa Ha
3aJIlaHue.

- 3aJ]a4a HE pelIeHa.

- OTCYTCTBUE OTBETA Ha 3aJ]aHUE.

OneHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT



OT1meTka «5»:

- OTBET IIOJIHBIA U ITPAaBUJIBHBIN,

- CHCTEMaTHU4eCKOE MPABIIHLHOE PEIICHNE KOHTPOJIBHBIX PadoT.

OT1meTka «4»:

- OTBET HETOJIHBIN WX JOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIHOOK.

Ot1meTka «3»:

- paboTa BEITIOJTHEHA HE MEHEEe YeM HAIIOJIOBUHY, JAOIYIIEHA OJIHA CYIICCTBCHHAS ONTHOKA M IPU 3TOM JBE-
TPHU HECYIIECTBEHHBIE.

OT1meTka «2»:

- paboTa BBIITOJTHECHA MEHBIIIC YeM HAITOJIOBUHY WITH COJCPKHUT HECKOJBKO CYIIECTBEHHBIX OIMNOOK.

- paboTa He BBITIOJIHEHA.

- paboTa BBITIOJTHEHA MEHBIIIE YeM Ha TPETh UM COACPKUT HECKOJBKO CYIECTBEHHBIX OIMHNOOK.

- paboTa He BBITIOJHEHA.

[Ipu oreHke BBIMOJHEHUS] MHUCHBMEHHOW KOHTPOJBHOW pabOThl HEOOXOJAMMO YYHMTHIBATH TPEOOBAHUS
eanHoTo opdorpadguueckoro pexxuma.

OneHka TecTOBBIX padoT

[Ipu orileHUBaHUU TECTOB UCIOIB3YETCS CIEAYIONIAs 1IKaja:

«5» - 90 — 100 %:;

«4» - 70 — 89 %;

«3» - 50 — 69 %;

«2» - menee 50 %.

[Ipu BrimosiHeHNU padot B opmare OI'D ucnonb3yroTes KpuTepun oleHku padot B popmare OI'D.

Ouenka pedepara

Pedepar ouenuBaeTcs no cieayronuM KpUTepusiMm:

- coOmrogeHre TpeOoBaHMI K ero 0(POPMIICHHIO;

- HEOOXOIMMOCTh U JOCTaTOYHOCTD ISl PACKPBITHS TEMBI IPUBEJICHHON B TEKCTE pedepaTa HHPOPMALIHH;
- YMEHHE 00y4aronerocsi CRB000IHO M3j1araTb OCHOBHBIC UJIEH, OTPAXEHHEIE B pedepare;

- C1IOCOOHOCTH 00Y4YarOIIErocs MOHATh CYTh 33J]aBaEMbIX YJICHAMH aTTECTAIlMOHHON KOMHCCUU BOIIPOCOB U
chopMynupoBaTh TOUHbIE OTBETHI HA HUX.
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