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COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajbHbIe XUMUYECKHE MOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKa. XUMHS B CHCTEME HayK.
Tema u BemectBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. [loHsATHE O MeTOJax MO3HAHMS B XUMHUU. UHCThIE BEIIECTBA U CMECH.
CriocoOnI pa3zeneHus: cMeceil.

ATOMBI W MOJNEKYJbl. XHUMUYECKHE BIEeMEHTbl. CHUMBOJIBI XUMHYECKUX
s1eMeHTOB. IIpocThie U CIIOKHBIE BEIIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas ¢popmyiia. BaleHTHOCT aTOMOB XMMHUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSAHCTBA cOCTaBa BellecTB. OTHOCUTENbHAs aToMHasg Macca. OTHOCUTENIbHAS
MOJIEKYJIsIpHasg Macca. MaccoBast 0Jisi XUMUYECKOTO JIEMEHTA B COCIMHEHUH.

KomnuecTBo BemecrBa. Moiib. MonsipHas macca. B3auMocCBs3b KOJIMYECTBA,
Macchl W 4YHClIa CTPYKTYPHBIX €IMHHUI[ BemecTBa. Pacu€rel mo Qopmynam
XUMHYECKUX COCTMHEHUIA.

PU3UYECKUE U XUMHUYECKHUE SIBICHUS. XUMHUUYECKasA peakus U €€ MPU3HAKHU.
3aKoH COXpaHEHUsI MacChl BeIIeCTB. XuMuueckue ypaBHeHus. Krnaccudukarus
XUMHUUYECKUX PEaKIUM (COCTMHEHMS, Pa3I0KEHUS, 3aMEIIeHUsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKON MOCY0H, MpaBWjiaMu paboThl B Ja0OpaTOPUU H
npuéMaMu 0o0palleHus ¢ JIabopaTOpHBIM O000PYIOBAaHUEM, U3YUCHUE U OMHCAHUE
bu3MYEeCKX CBOWCTB 00pa3lloB HEOPraHMYECKHX BEIECTB, HAOII0JICHUE
dbu3udecknx (IJIaBIICHHE BOCKA, TasHUE JIbJa, pacTUpaHHE caxapa B CTYIIKE,
KHIICHUE W KOHJICHCAIIUSI BOJBI) U XUMHYECKUX (TOpPEHHE CBEUH, MPOKAIWBAHUE
MEJTHOM TIPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTON) SIBICHUH, HAOII0/ICHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOUM KHUCIOTHI C XJIOPUIOM Oapusi, pa3lIoxKEHUE TUIPOKCUIA
menu (1) mpu HarpeBaHuu, B3anMOIeCTBHE Kefe3a ¢ pactBopoM cos meau (11),
M3YUYEHHE CIIOCOOOB pa3/CICHUs] CMECEH: ¢ MOMOIIbI0 MarHurta, (uibTpOBaHUE,
BBITIApWBaHUE, JUCTUIUIAIMSA, XpoMaTorpadus, mpoBeeHUEe OYHUCTKU MOBAPEHHON
COJIU, HAOJIOJIEHWE W  ONHWCAHWUE  pe3yJIbTaTOB  MPOBEJICHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAcCChl, CO3JaHHE MOJICJIE MOJEKYJ
(IIapocTepKHEBBIX ).

Baxueimue npeacTaBuTe M HEOPraHUYeCKUX BelIeCTB

Bo3nyx — cmech razoB. CoctraB Bo3ayxa. Kuciaoposn — 3J€MEHT U MpoCToe
BelecTBO. HaxoxzaeHnue kuciopona B mpupone, (U3MYECKHUE U XUMHUUYECKHUE
cBoiictBa (peakiuu ropeHusi). Oxcuabl. IIpumenenune kuciopoma. CrocoObl
MOJIy4YeHUsI KHUCIIOpoJa B Ja0OpaTopud H  MOPOMBINIIEHHOCTH. Kpyrosopor
KHCJIOpoaa B ipupoie. O30H — ajutoTpornHas MOAU(pUKAIUS KUCIOPOa.



TennoBoit 3¢ (heKkT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- W JHAOTEPMHUYECKME peakuuu. TOIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, yCUJICHHE MaPHUKOBOI0 3(pdekra, pazpyiieHrne 030HOBOTO CIIOSI.

Bonxopon —snemeHT u npocroe BemecTBo. Haxoxnenue Bonopoaa B Ipupoae,
(bu3nyuecKre U XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoayueHus. Kucnorsl
Y COJIH.

MonspHblilt 006EM Ta30B. PacduéThl M0 XUMHUYECKUM YPaBHEHUSIM.

dusnyeckue cBoMcTBa BOABL. Boma kak pacrBoputTenb. PacTBOpBI.
HacpllieHHbIE M HEHACBIILIEHHBIE PAcTBOPbI. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 1o BemecTBa B pacTBOpe. XUMHUYECKUE CBOMCTBA BOABI. OCHOBaHUS.
Ponb pacTBOpOB B mpuposie M B XKU3HU 4desnoBeka. KpyroBopot BoAbl B IpUPOE.
3arps3HeHne NpUpOAHbIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxkanus neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukanms
OKCUJOB:  cosieoOpasyroniue (OCHOBHBbIC, KHUCJIOTHbIE, aM(doOTepHbIe) W
HecosieoOpasyromue. HomeHkmarypa okcuaoB. Pusnueckue M XHUMHYECKUE
CBOMCTBa OKCHJIOB. [loirydeHre OKCUI0B.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: MENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHnkiiarypa ocHoBaHuii. PU3NYECKHE U XUMHUYECKUE CBOWCTBA
ocHoBaHui. [loryuenrne ocCHOBaHUM.

Kucnotsl. Knaccudpukanus kucnor. Homenknatypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm mertamnoB H. H. bekerosa.
[TonyueHne KUCIOT.

Comu. Homenknarypa cosieil. @uzndeckue u XMMHUYECKHE CBOWMCTBA COJIEH.
[lonyuenune comnen.

['eHeTnueckas CBs3b MEKY KJIaCCaMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenn:

Ka4eCTBEHHOE OIIPEEIICHUE COJAECPKaHUs KHUCIOPOAa B BO3AYyX€, IOJNyYEHHUE,
coOuMpaHue, pacrno3HaBaHWE M M3YyYEHHE CBOMCTB KHCIOPOJa, HAOIIOACHHE
B3aMMOJICMCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HMKHOBEHUS U
peKpanieHus TopeHus (moxapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCHJIOB U ONTMCAHNE
UX CBOWCTB, TMOJy4EHHE, COOMpAaHHE, pACMO3HABAaHWE W M3YYCHHE CBOWCTB
BOJI0poJia (ropeHue), B3auMo/ielicTeue Bojgopoaa ¢ okcuaom meau (1) (BoamoxxHo
UCIOJIb30BAaHUE BUACOMATEPUAJIOB), HAOIIOICHIE 00Pa3I[0B BEIIECTB KOJINYECTBOM
1 Monb, uccienoBaHHE€ OCOOEHHOCTEH pacTBOPEHMSI BEIIECTB C PA3IHMYHON
PacTBOPUMOCTBIO, IIPUTOTOBIICHHE PACTBOPOB C ONPENEIEHHONW MACCOBOM JOJIEH
PacTBOPEHHOTO BEIECTBA, B3aMMOJICHCTBUE BOJABI C MeTaulaMH (HaTpUEM U
KalbliieM) (BO3MOXXHO HCIOJB30BaHHE BHJIEOMATEpPHANIOB), HCCIEIOBAaHUE
00pa310B HEOPTraHNYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKpAaCK{ MHJIMKATOPOB B PACTBOPAX KUCJIOT U IIEJIOYEH, U3yUEHUE B3aNMOICUCTBUS



okcuna meau () ¢ pactBopom cepHOM KUCIOTHI, KUCIOT C METANIAMH, PEaKIUi
HEWUTpaIu3aluy, IOJIyYEHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO
MeTaJula APYTUM U3 pacTBOpPA COJIY, PELICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME
«BakHeHnIne Kiaccbl HEOPraHMYECKUX COCAUHEHUI.

Ilepuoanuyecknii 3akoH u Ilepuoanuyeckass cucreMa XHUMHYECKHX
yiemenToB JI. WU. MenaeneeBa. Ctpoenne aTomMoB. XHUMHYECKAsl CBA3b.
OxHCINTETbHO-BOCCTAHOBUTEIbHBIE PEAKIIMHU

[lepBble TOMBITKM KIACCH(DUKAIMU XUMUYECKUX dieMeHToB. [loHsTHE O
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M IIEIO0YHO3EMEIbHbIE METaJUIbI,
raJloreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEPHBIE OKCUIBI
U TUAPOKCHUBI.

[Iepuonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. Menneneera. Koporkonepuoanas u jiimHHOonIepuoaHas popmsl [leprognyeckoi
cucTemMbl xXumuyeckux ssemeHtoB /J[. M. Menneneesa. Ilepuonbl M TpyIIIbL.
@uU3NYECKNNA CMBICIT ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIHI DJIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTponsl. CTpoeHue
AJIIEKTPOHHBIX  000J0YeK aToMOB TNepBbIX 20 XUMHYECKHMX  3JIEMEHTOB
ITepuonnueckoin cucremsl [[. M. MenneneeBa. XapakTepUCTHKA XUMHUYECKOIO
AJIEMEHTA IO €ro MoJiIokeHuto B [lepuoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUS paJnyca aTOMOB XWMHUYECKHX JJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIIaM U IIEpUOAaM.

3nauenue [lepuoanueckoro 3akoHa u [leproauyeckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTUA Hayku W Ipaktuku. [[. M. MeunneneeB — y4€HbId U
rpakIaHUH.

Xumuueckass cBsi3b. KoBasieHTHas (MoOJisipHasT M HEMOJSIPHAs)  CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucneHus.  OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iporniecchl OKUCIEHNS U BOCCTaHOBIEHNA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenn:

U3y4eHUE O00pa3loB BELIECTB METANIOB W HEMETAIOB, B3aUMOJIEHCTBHE
TUAPOKCHAA LMHKA C PacTBOPaMU KHUCJIOT W IIEJIOYEH, HPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropeHue, peakliuy pa3oKeHHsI, COSUHEHU).

Mexcnpeomemunie ceasu

Peanuzanusa MeXNpeaIMETHBIX CBA3CH MPU H3YYCHHMM XUMHHM B 8 KJacce
OCYILECTBIISICTCSl 4epe3 HCIOJIb30BaHUME KaKk OOIIMX eCTECTBEHHO-HAayUYHBIX
MOHSATHUM, TAK W MOHATHH, SIBISIOIIMXCS CUCTEMHBIMH JJISI OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIMKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TIOHSATHUS: HAY4YHBIN (DAaKT, TUTIOTE3a, TEOPHS,
3aKOH, AaHalii3, CHHTE3, KIacCUpUKaAIUg, TEPUOJANYHOCTh, HAOIOJACHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

dusuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUI, U30TOIIHI,
PaIuOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKHUIM 3apsjl, BEIIECTBO, TEJO, O0BEM,
arperaTHO€ COCTOSIHME BeIeCTBa, Tra3, (U3WYECKUE BEIWYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE3/1bI, CoHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE TIOPO/IbI, TOJE3HbIE
HCKOIaeMbIe, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMH4YeCKasi peaKkus

[lepuoanueckuii 3akoH. [lepuoanueckast cucreMa XUMUYECKHX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHUHM CBOWCTB
XUMHUUYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIHSI, KAIbIUS U X COCAUHEHUM
B COOTBETCTBUM C TMOJIOKEHUEM »3JeMeHTOB B Ilepuomnueckoil cucreme u
CTPOCHHEM UX aTOMOB.

CtpoeHue BeIIeCTBA: BUJIBI XMUMHUYECKOW CBSI3U. THIBI KPUCTATTUMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAUIMYECKOU PELIETKU U
BHJIa XUMHYECKOU CBS3H.

Krnaccuduxkaius 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XUMHUYCCKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3JIMYHBIM KJIaccaM HEOPraHHUYEeCKUX
COCIMHEHUM, TEHETUYECKasl CBsI3b HEOPTaHUUYECKUX BEIIECTB.

Knaccudukanus XuMUYECKUX peaKkui MO pa3IMdyHbIM MpU3HaKaM (110 YUCTY
W COCTaBy YYacCTBYIOIIMX B PEAKIMH BEMIECTB, MO TEIUIOBOMY 3¢ (deKTy, Mo
M3MEHEHUIO CTENEHEW OKUCIICHHS] XMUMHYECKUX 3JIEMEHTOB, MO OOPAaTHUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
ypaBHEHHS.

[lonsatue o ckopoctu xumuuyecko peakiuu. [loHstue o0 oOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [[oHsITHE O TOMOT€HHBIX M TeTEPOTCHHBIX
peakuusax. Ilonarue o karanmse. [IosTue o xumuueckom paBHoBecuu. DakTopel,
BIIMSAIONIME HAa CKOPOCTh XMMHUYECKOW PpEaKIMU M TOJIOKEHUE XHUMHYECKOTO

paBHOBECHSI.
OKHUCIUTENHHO-BOCCTAHOBUTENIbHBIC ~ PEAKIMU,  DJIEKTPOHHBIM  OajaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaxKuum. CocraBnenue YPaBHEHUM

OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ C HCIIOJIBb30BAHUCM MCTOJa
SJICKTPOHHOTO Oajanca.



Teopus 3JIEKTPOIUTUYECKON TUCCONUALIMU. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Karnonbl, annoHpl. MexaHu3M AucCCOLMAlMK BELIECTB C PA3JIMYHBIMU BUIAAMHU
XUMHU4ecKoil cBsizu. CteneHs auccouranuu. CUIbHbBIC U CIa0bIE SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y cioBusi MPOTEKAHUST peakuii MOHHOTO 0OMEHa,
IIOJIHBIE M COKpAIIEHHBbIE HMOHHBIE YypaBHEHMs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAHMI U COJIEH B CBETE MPEICTABIECHUN 00 AIEKTPOIUTHIECKON TUCCOIAINY.
KauectBeHHbIe peaknynu Ha HOHBL. [IOHATHE O THIPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJCISIMM KPHUCTANIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEILIECTB — METAJVIOB M HEMeTauioB (Tpadura M anmasa), CJIOXKHBIX BEIIECTB
(xJopuaa HaTpus), KCCIEA0OBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUHU OT
BO3JCHCTBHUS  pa3iNMUYHBIX  (PAKTOPOB, HCCIEIOBAHHUE  BIEKTPOIPOBOJHOCTHU
PacTBOPOB BELIECTB, MpoIlecca JUCCOIMAIIMH KUCIIOT, IIeI0UeH U coseil (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO MATEPHAIOB), MPOBEJCHHUE OIBITOB, HWILTIOCTPUPYIOMIMX
OPU3HAKK TNPOTEKAHMs] peakuil HMOHHOro obOmeHa (oOpa3oBaHHME OCalKa,
BBIJICJICHUE Ta3a, 0Opa30BaHWE BOJbI), OIBITOB, WJUIIOCTPUPYIONIUX MTPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKINi (FOpeHue, peakiuu passioKeHUs,
COCJIMHEHHUS), pACMO3HABAHME  HEOPraHWYECKUX  BEIIECTB C  IOMOIIBIO
KAUECTBEHHBIX PEAKLHUI HA HOHBI, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTtasiibl 4 MX COeAMHEHM S

OOmiass xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHMS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYECKHe CBOWMCTBA MPOCTHIX
BEIIECTB — FAJIOT€HOB. XMMHUYECKHUE CBOMCTBA Ha MpUMepe XJlopa (B3auMoeiicTBre
C MeTajllaMH, HEeMeTaJlaMH, wienodamu). Xiopooaopod. ConsHas KHUCIOTa,
XMMHUYECKHME CBOMCTBA, IIOJy4YeHUE, MNOpuMeHeHue. JleiictBue xmopa U
XJOPOBOJOPOJa HA OPTaHU3M 4eJIOBEKA. BakHenmme XJI0puabl M UX HAX0XKIACHUE B
IIPUPOLE.

O6mas xapakrepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENeHU OKucieHus. CTpoeHue u (PU3MUYECKUE CBOMCTBA
MPOCTBIX BELIECTB — KHCIOPOJAa U Cepbl. AJITOTPONHBIE MOAU(PHUKAIINN KUCIOPOia
U cepel. XumMudeckue cBoicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3UYECKHE U
XUMUYECKUE cBOMCTBA. OKCHABI CEPbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnas kucnota, Gpu3nuecKrue U XMMUYECKUe CBOMCTBA (001IMEe KaK MPEeACTaBUTENS
KJlacca KUCJIOT M crneuuduueckue). XUMHUUECKUE PEaklMH, JIeKallue B OCHOBE
MIPOMBITINICHHOTO CTHoco0a TMOMy4YeHUsI CEpHON KHUCIOTHL. [IlpumeHeHue cepHOM
KUCIOThl. CONMM CEepHOM KHUCIIOTHI, KAa4eCTBEHHAs peakius Ha CyJb(aT-uoH.
Haxoxnenue ceppl U €€ COCNMHEHUN B MpUpoAE. XUMHUYECKOE 3arps3HEHUE
OKpYXalollel Cpellbl COCAUHEHUSMU cepbl (KUCIOTHBIE JOXKAMW, 3arps3HEHHE
BO3/TyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIIICHHUS.



OOmas xapakrepuctuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKUCIECHUS. A30T, paclpocTpaHEHHE B MPUPOJIE,
busnueckue U XuMHueckue cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
dusnyecKkrue U XMMHUECKHUE CBOMCTBA, MOMyYeHne U nmpuMeHnenue. Conu aMMOHMS,
uX QU3nYecKue U XUMUYECKUE CBOICTBa, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHs. A30THas KHCIOTa, €€ TMOodydeHHe, PU3NYECKUe U XUMUYECKUE
cBoiicTBa (0OLIMe Kak TMpeACTaBUTENS Kjlacca KHUCJIOT M crheuuduueckue).
Hcrnonb3oBaHne HUTPATOB U COJIEH aMMOHHUSI B KAYECTBE MUHEPATbHBIX YI00pEHUH.
XHUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpelibl COEIMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IM, 3arpsA3HEHUE BO31yXa, MOYBBI M BOAOEMOB). dDocdop, amIoTpOmHbIE
moaudukanuu docdopa, Guznyeckue u xumuieckue cporicrBa. Oxcun ocdopa
(V) u dochopHas kuciora, PU3NICCKUE U XUMHUUICCKHUE CBOKHCTBA, MOJydYCHUE.
Hcnonb3oBanue ¢hochaToB B KauecTBE MUHEPATBHBIX YAOOPEHHUIA.

OO6mas xapakrepuctuka 3neMeHToB |VA-rpynmnbel. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIIEHUS. Y TIIepO1, AIUIOTPOIHbIE MOU(UKALUY,
pacnpocTpaHeHHe B Mpupoje, pusnueckue U XMMHUYECKHUEe CBOMCTBA. AJCOpOIIHS.
Kpyrosopor yrinepona B mnpupoae. Okcuibpl yriepoaa, uUx (U3UUYECKUE U
XUMHYECKHE CBONCTBa, [IEHCTBME Ha JKUBBIE OPraHU3MBI, TMOIYYCHHE U
NpUMEHEeHHEe. DKOJOTHYECKUEe MPOOJIeMbl, CBsA3aHHBbIE ¢ okcuaoM yriepona (1V),
TUIOTE3a TJIOOAIBHOIO IMOTEIUVIEHUS KJIMMara, MapHUKOBBIA 3(@exT. YroapHas
KACIOTa U e€ coiu, WX (pu3MUeckrue M XUMHYECKHE CBOMCTBA, MOJIY4YCHHE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbl. Mcnonb3oBaHue
KapOOHATOB B OBITY, METUITMHE, TPOMBIIIJICHHOCTH M CETTLCKOM XO35HCTBE.

[lepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriepoja (MeTaH, 3TaH, STUJICH, alleTHIICH, dTaHOJI, TJINIEPUH, YKCyCHAs KUCIIOTA).
[IpupogHbIe HMCTOYHUKUA YTIIEBOAOPOAOB (Yyrojib, NPHUPOAHBIA Ta3, HE(DTH),
NPOAYKTHI WX TmepepaboTku (O€H3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTie 0 OMOIOTUYECKU BaXKHBIX BEIIECTBAX: )KHpax, OeiKax, yriieBogax — u uX
pojiM B JKHM3HM UeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCAMHEHUN.

KpemHuuii, ero @usnueckue ¢ XHUMHUYECKHE CBOICTBA, TOJyYCHHE W
npumeHeHue. CoeMHEeHUsI KpeMHHU B ipupojie. O01ire npeacTaBieHus 00 OKcuie
kpemaus (IV) u xpemHueBoit kucinote. CHIMKATHI, UX WCIOJIB30BaHUE B OBITY, B
IPOMBIIIEHHOCTH. BaxkHelire cTpouTeNbHbIE MaTepuaibl: KEpaMHKa, CTEKIIO,
IIEMEHT, OcToH, ene300eToH. IIpoOiembl  0€30macCHOrO  MCITOJIb30BAHUS
CTPOUTEIHHBIX MATEPHAJIOB B IOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa3[0OB HEOPraHWUYECKHUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI,
MIPOBE/ICHUE KAYeCTBEHHBIX PEAKIIMN Ha XJIOPUJ-UOHBI U HAOIIOICHHUE MPU3HAKOB



X TIPOTEKAHWsI, OMBITHI, OTpaKaIMUe (PU3NYECKHE W XUMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEOUHEHHN (BO3MOXKHO MCIOJIb30BAHHE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHHE ¢ 00pa3aMu XJIOpUI0B (TraJIOT€HHI0B), 03HAKOMIIEHHE ¢ 00pa3liamMu
ceppl U €€ COCIMHEHUSMU (BO3MOXKHO UCIIOJIb30BaHUE BHUEOMATEPHUATIOB),
Ha0II0/IeHNEe TIpoliecca 00YTIIMBaHMS caxapa IMoJ JeHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHUCIIOThI, U3yYEeHHE XUMHUYECKHX CBOMCTB pa30aBIE€HHON CEpHOIN KUCIIOTHI,
MIPOBE/ICHNE KaueCTBEHHOW peaKIMy Ha CyiIb(}aT-uoH U HAOIIOICHHE TTPU3HaKa €€
NPOTEKaHMs, O3HAKOMJICHUE C (PU3MYECKUMHU CBOMCTBAMH a30Ta, gocdopa U ux
COEIMHEHUN (BO3MOXHO HCIIOJIb30BAaHUE BUIECOMATEPUAIIOB), 00pa3liaMu a30THBIX
u (dochopHbIX yI0OpeHUH, MoIyyeHue, cooupaHue, pacro3HaBaHUE U U3yUYCHUE
CBOMCTB aMMHakKa, MpPOBEJACHUE KAYECTBEHHBIX pEAKIMA HA HOH aMMOHHUA U
dbochaT-uoH W WU3yUEHHWE TMPU3HAKOB WX TPOTEKAHMS, B3aMMOJICHCTBHE
KOHIIEHTPUPOBAHHONW a30THOW KHUCJIOTHI C MeEIbI0 (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEPUAIIOB), M3y4YCHUE MOJeJeH KPUCTAUIMUYECKUX PEHIETOK ajiMasa,
rpadura, (QysuiepeHa, O3HAKOMJICHHE C MPOILECCOM aJCOpPOIMU PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJEM M YCTPOMCTBOM IIPOTHMBOras3a, IIOJyYEHHUE,
coOupaHue, pacro3HaBaHWE W U3yYEHHE CBOMCTB YIJIEKMCIIOTO Ta3a, MPOBEJACHHE
KaueCTBEHHBIX peaKIMii Ha KapOOHAT M CUJIMKAT-UOHBI U W3YUYCHHE MPU3HAKOB UX
MPOTEKAHUs, O3HAKOMJIEHHE C TPOAYKIHMEH CUIMKATHOM MPOMBIIUIEHHOCTH,
pELICHUE SKCIEPUMEHTABHBIX 33/1a4d N0 TeMe «BaxkHellne HeMeTayulbl U UX
COEIUHECHUSD.

MeTasuibl 1 X COeAMHEHM S

OO6m1as xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
uX TmonoxeHus B Ilepmoamueckor cucTteMe XHMHYECKHX daeMeHtoB [l M.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTaJUIoB. MeTayndeckasi CBs3b U
METAJUIMYECKasi ~ KpUCTANIMUecKas  pemiéTka.  DJIEKTPOXUMUYECKUU  pAall
HaIpsDKeHUH MeTauioB. u3nueckne U XMMHUYECKHE CBOMCTBA MeTayioB. OO0mne
crocoObl ToydeHuss MeTauioB. [loHATHE O KOpPpO3WU METAIJIOB, OCHOBHBIE
CHOCOOBI 3aLIUTHI MX OT KOppo3uu. CrutaBsl (CTallb, YyTYH, JIOPATIOMUHUNA, OpOH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[llenounsle mMeTasubl: nosnoxeHue B llepuognueckon cucreme XUMHYECKUX
anemeHToB Jl. 1. MeHneneeBa, CTpOEHHME UX aTOMOB, HAaXOXJIEHUE B NPUPOJE.
dusnyeckre U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUabl U
TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHue IIEeNOYHBIX METAVIOB U MX
COEIUHECHUM.

[llenouyHo3eMeNnbHBIE METAUIBI MAarHUM W KaJIbLUWW: TIOJIOKEHUE B
[Tepnognueckont cucreMme xumuueckux 3yemeHToB 1. 1. MenaeneeBa, cTpoeHue ux
aTOMOB, HaXOXJeHUe B pupojae. Ouznueckre 1 XUMUYECKUE CBOMCTBA MarHus U



KaJblusl. Baxxueiiine coequHeHust Kanblus (OKCUI, TUIPOKCU/I, comu). ZKECTKOCTh
BOJIbI ¥ CITIOCOOBI €€ YCTpaHEeHHUSI.

AJroMUHUN: TIoJIokeHKE B [lepuoanueckoi cucreMe XMMUYECKUX 2JIEMEHTOB
. U. MenneneeBa, CTpoeHUE aToma, HaxOXAeHHUE B Ipupone. Pusuyeckue U
XUMHUYECKHE CBOMCTBA altOMUHUSA. AM(POTEpHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
AJTIOMUHUSL.

Keneso: nmonoxenue B [lepuoandeckoi cuCTEME XUMHUYECKUX AJIEMEHTOB /I,
N. MeHneneeBa, CTpOEGHHE aToMa, HAaXOXJeHUWE B mnpupoae. dusznueckue u
XUMHUYECKHEe CBOMCTRBA xkene3a. OKCUIbI, THIAPOKCUIBI U conn kenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJTyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIECHHE C oOpasllaMi METAJIOB W CIUIABOB, HMX (PU3NYECKUMH
CBOMCTBaMHM, M3y4YEHUE PE3yJbTATOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUEOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJIbIIMSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHHUS XKele3a B KUCIOPOJIE
(BO3MOXXHO  HKCIIOJIb30BAaHWE  BHJIEOMATEPHANIOB), MPHU3HAKOB  MPOTEKAHUS
Ka4eCTBCHHBIX PEAKIIMI Ha MOHBI: MArHUs, KaJIbIIUs, aTFOMUHUS, ITMHKA, Kere3a (11)
u xenesa (), menu (Il), HaOmroneHne u omucaHue MPOIECCOB OKpaIllMBaHUS
IJJaMEHU MOHAaMU HaTpusi, Kalus U Kaiablud (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIETOBaHNE aM(OTEPHBIX CBOMCTB THIPOKCHUA aTIOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANBHBIX 3a7a4 1o Teme «Baxnelmue
METaJUIbl U KX COCTUHEHUS».

XuMus M OKpPYKAKOLIAA cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM KHU3HM YeEIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEILECTB U XMMHUUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XUMUYECKUX 0KOTraxX U OTPaBICHUSIX.

XUMHUYECKOE 3arps3HEeHHE OKpYKawIleh cpeabl (MpeenbHas I0mycTUMast
KOHIIEHTpaius BeiecTs, nainee — [1JIK). Poias xumuu B penieHnu 3KoJI0TMYeCKUX
mpooIeM.

Xumuueckuii Ikcnepumenm:

M3yueHHe oOpasloB MaTepuajioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHaibl).

Mexcnpeomemunie ceasu

Peanuzanusa MeXnpeaIMeTHbIX CBA3CH NMPU H3YYECHHMM XUMHHM B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 UCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK U MOHSTUM, SBIISIIOIIMXCS CUCTEMHBIMU JJISl OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAYYHBIM (DAaKT, THIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KIacCU(PUKAIUS, TEePUOJAUYHOCTh, HAOII0ICHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHUE, MOJIEb, SBIECHUE, MAPHUKOBBIN
a3 PeKT, TeXHOIOTHS, MaTePUAIIbI.

dwusnka: MaTepus, aTOM, JICKTPOH, POTOH, HEUTPOH, HOH, HYKJINI, U30TOIIbI,
pPaliOaKTUBHOCTb, MOJIEKYJIa, AIEKTPUUCCKUM 3aps, IPOBOTHUKH,
MOJIYIPOBOJHUKH,  JUAJCKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHME BEIIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAS
peméTKa, CIUIaBbl, (PU3MYECKHE BEIMYUHBI, €IUHHUIIBI W3MEPCHHs, KOCMHUYECKOE
IPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, CoHIIE.

buonorusi: dotocunres, npixanue, Omocdepa, 3KOCHUCTEMA, MHHEPATIHHBIC
yA0OpEHHs, MUKPOSJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHBIE TIOPO/IbI, TOJIE3HbIE
HCKOIIaeMbIE, TOTIJIMBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBLIE PE3YJIbTATHI

JIM9HOCTHBIE PE3yJBTaTBl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa30BaHUs JOCTUTAIOTCS B XOJI¢ OOyYeHHsS] XUMHUU B €IUHCTBE y4eOHOH W
BOCIIUTATEIIBHOM JEATEIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUICKUMU
COIIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWIAMU W HOPMAaMHU TMOBEACHUS M CIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIMAIIA3AINHN 00yJarOIIHXCA.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaroOlIUXCS
PYKOBOJICTBOBaTbCA CHCTEMON TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUUW W
pacIIUpEeHUE OMbITA IESITEILHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTH:

1) mnaTpHOTHYECKOT0 BOCITUTAHUSI:

EHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPUUYECKOMY
U HAydYHOMY HACJEOUI0, TOHUMAHUS 3HAYECHHUS XUMHUYECKONM HAyKH B JKHU3HU
COBPEMEHHOIr0 O0OIIeCTBa, CIIOCOOHOCTH BJIAJETh JOCTOBEpHOU HHMOpManuei o
MEPEJOBbIX JOCTUXKEHUSIX W OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHSA:

NPEACTABICHUS O COLUMAJIbHBIX HOPMAax W MOpaBUiIaX MEKINYHOCTHBIX
OTHOILIGHUM B KOJIJIEKTHBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
M0JIE3HOW, Y4EOHOUCCIIEA0BATENbCKOM, TBOPUECKOM U IPYTUX BUJAX AESITEIbHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW [EATEIbHOCTH TIPH BBITIOJHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3aJ1a4, BBITOJHCHHUH XWMHUYECKHX JSKCIIEPUMEHTOB,
CO3/IaHUH YU4EOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHHUIO ¥ B3aUMOTIOMOIIIH
B MpOILIECCE ATOM yUeOHOM JesATeTbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBECHUE
U TMOCTYIKH CBOMX TOBAPHUILEH C TMO3UIIMKM HPABCTBEHHBIX U MPABOBBIX HOPM C
YYETOM OCO3HAHHUS MOCIEACTBUM MMOCTYIIKOB;

3) IEHHOCTH HAYYHOT'O MO3HAHMS:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUS O BEIIECTBE M XMMHUUYECKOW PEaKIvH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH W COCTABISIONIUE
OCHOBY JIJI TIOHUMAHMS CYIIHOCTH HAYYHOW KapTHUHBI MHUpa, NMPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSI TPUPOJIbI, B3aUMOCBS3AX 4YEJIOBEKa C
IIPUPOJHOM CPEIO, O POJIM XUMHUHU B IIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABaTEIbHbIE MOTHBBI, HAIPABJIICHHBIC HA TOJIy4YE€HHWE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOJUMBIE i1 OOBSCHEHUS HAOJI0JIaeMbIX MPOIECCOB U SIBJICHUI,
MO3HABATEIbHOM, MH(GOPMALMOHHOW M YHUTATEIbCKON KYJbTYpPhl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITENIbHOM palOThl C Y4YEOHBIMH TEKCTaMH, CIPAaBOYHOU



JUTEPATYypOl, IOCTYHNHBIMH TEXHHUYECKHUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEeC K OOYUYEHHUI0 U [O03HAHHIO, JH0O03HATEIBHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K €aMOOOpa3OBAaHMIO, MNPOEKTHOM M MCCIEI0BATEIbCKON
NEeSATENbHOCTH, K OCO3HAHHOMY BbIOOPY HAINpaBJIE€HHOCTH W YPOBHS OOy4YeHUS B
JanbHEHIIeM;

4) popMHUpPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUH U
HENPUATHE BPEAHBIX MPUBBIYEK (YIIOTPEOICHUS alKOTOIsI, HAPKOTHUKOB, KYPEHHS),
HEOOXOMMMOCTH COOJNIONEHUS TIPaBWJI OE30MaCHOCTH TMPU  OOpamieHuu ¢
XUMHUYECKUMHU BEUIECTBAaMH B ObITY U pealbHOMN KU3HH;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY M3YUEHHUIO Ipodeccuil u Tpya pa3iIuyHoro poja,
YBaXXEHUE K TPYAY U pe3yJbTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUs TNpEeAMETHbIX 3HAaHUM MO  XMMHMH, OCO3HaHHBIA  BBIOOP
WH/IMBUIyaJIbHON TPAeKTOPUH MPOJOJKEHHsI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEemHOoN NpodhecCuOHATbHOM AESTENbHOCTA U Pa3BUTH HEOOXOAMMBIX YMEHUM,
TOTOBHOCTh aJ1allTUPOBATHCA B MPO(HECCUOHANTBHON CPEE;

6) IK0JIOrHYECKOro BOCIIMTAHMSA:

HKOJIOTUYECKU 11€TIECO00pa3HOE OTHOLIEHHE K IPUPOJIE KaK UCTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIIEeCTBOBaHMUS, MOHMMaHWE IEHHOCTH 3J0pOBOIO U
Oe3omacHOro o0pas3a >KHM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nYecKOMy M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHHE IICHHOCTH COOJIOICHHUS
paBuJI 6€30MaCHOTO MOBEACHUS MPU PadOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOKAIOLINX 3/I0POBBIO U )KU3HU JIIOJIEH;

CTIOCOOHOCTH TIPUMEHSTHh 3HAHUS, MOJIy9aeMble MPU M3yUYEeHUU XUMUH, IS
pELIeHHs 3a/1a4, CBSI3aHHBIX C OKPYXaIOLEH MPUPOIHON CPeo, I MOBBIIIEHUS
YPOBHSL ~ 3KOJOTHYECKOW KYyJIbTypbl, OCO3HaHUS TIJ00AJIBbHOTO  XapakTepa
HKOJIOTUYECKUX MpOoOJIeM M MyTed MX pEelIeHHs MOCPEACTBOM METOAOB XHMMH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOACTBOBAThCS UM B MO3HABATEIIbLHOM,
KOMMYHHUKATHBHON U COIMANBHOMN TPaKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeIMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMbIEC IJIA
(GopMuUpOBaHUs MUPOBO33pEHUS O0IIEHAYYHbIE TOHATHS (3aKOH, TEOPHUsl, IPUHLIHII,
runore3a, (axkT, cucTemMa, MPOLECC, HSKCHEPUMEHT U JIPYroe.), KOTOpbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (GOPMHUPOBATH MPEJICTABICHUE O LEIOCTHOM



HAay4YHOUW KapTUHE MHUpPA, U YHUBEPCAIbHbIC YueOHbIE JeCTBUS (103HABATEIbHbIE,
KOMMYHUKATHBHBIC, PETYJISTHBHBIE), KOTOpPBhIE 00€CIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUTAHUPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
NEATEeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCATbHBbIE YYeOHbIe 1eHCTBUS

ba3oBble jornueckue AefcTBU:

YMEHHUSI HKCIMOJb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUIEHUS TP OCBOCHUH
3HaHWI: pacKphIBaTh CMBICT XUMHUYECKUX MOHATHHA (BBIACIATh WX XapaKTEpHbIE
MPU3HAKU, yCTaHABJIMUBATh B3aUMOCBSI3b C JPYTUMU TOHSTHUSMH), HCIOJIb30BaTh
MOHATHUS JJIs1 OOBACHEHUS OTJIENbHBIX (PAKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAIMKA XUMUYECKUX BEIIECTB W XUMHUYECKHX DPEaKInH,
yCTaHABJIMBATh MPUYMHHO-CIIEACTBEHHBIC CBS3M MEXKIAY OOBEKTAMU H3YUYCHUS,
CTPOUTH JIOTUYECKHUE pacCykAeHUs (MHAYKTUBHBIC, I€TyKTUBHbBIC, 10 aHAJIOTUN),
JiesaTh BBIBOJIBI M 3aKJTFOUYEHUS;

YMEHHUE TMPUMEHSATH B TpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METaNpeIMETHBIE), CAMBOJINYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEeMbIE B XUMUH,
npeoOpa3oBbIBaTh MIHUPOKO MPUMEHSIEMbIE B XUMHUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUU 3HAK (CHUMBOJ JJIEMEHTa), XuMudeckas GopMyna M ypaBHEHHE
XUMHUYECKON peaklny — MPU PelIeHUH YyuyeOHO-TI03HABATEIbHBIX 3aJ1a4, C YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUIN BBISIBIATh U XapaKTepU30BaTh CYIIECTBEHHbIC
MPU3HAKH W3Y4YaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBS3M U
MPOTUBOPEYUHS B U3yUaeMbIX MIPOIECCaX U SBICHUSIX.

Bba3oBble uccienoBarejibckme JeiCTBHS:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUSA, & TAKXKE B KAY4ECTBE OCHOBBI [Tl (POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MPaBUILHOCTH BBHICKA3bIBAEMBIX CYKICHHIA;

MpUOOPETEHUE ONbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMU M TMPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJoaTh 3a XOJO0M IMpolecca,
CaMOCTOSITETTLHO MPOTHO3UPOBAThH €ro pe3ysbTar, (PopMyIHpoBaThH 00OOIIECHUS H
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEIEHHOTO OTBITA, UCCIIEIOBAHUS, COCTABIATH OTUET
O MpoJieTTaHHOM padoTe.

Pa6ora ¢ unpopmaunmeii:

YMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPHIPETUPOBATH HHGPOPMAIUIO
pPa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TIOTYIaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMyJIIpHAsg JIUTEpaTypa XUMUYECKOTO COJACpKaHWs, CIPaBOYHbIC
nocodbusi, pecypchl HMHTepHeTa), KpUTUUECKH OIICHHWBATh MPOTHUBOPECUMBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHble METOJAbI M 3alpOChl MPU MOUCKE U OTOOpE
UHPOpMAIlMd U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJIsi BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJa4 ONpPEIeIEHHOTO THUIIA, TPUOOPETEHHE ONbITA B
00JacT  MCHOJB30BAHUS  HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOT'O MCIOJIb30BAHMS PA3IMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMPATh ONTUMANIbHYIO (POpMY MpeACTaBICHHS UHPOPMALUUA U
WUIIOCTPUPOBATh PEIIAEMbIE 33Ja4yd HECJIOKHBIMU CXEMaMH, JuarpamMmamy,
apyrumu ¢popmamu rpaduKu U UX KOMOWHALMAMU;

yMEHUE UCIOJIb30BaTh MW AaHAIM3UpoOBaTh B Ipolecce Yy4eOHOH U
UCCJIEI0BATENbCKON JEATENBbHOCTH MH()OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSTHUE OKPYXKAKOLIEH MPUPOTHOU
CpEBbl.

KoMmyHuKaTHBHBIE YHHBepPcaibHbIe YUeOHble 1eliCTBUSA:

yMEHUS 33]1aBaTh BOIIPOCHI (B X0JI€ IUATIOTA U (WJTM) TUCKYCCUHU) MO CYIIECTBY
oOcyxnaeMoi Tembl, (HOPMYIUPOBATH CBOU TMPEIJIOKEHUS OTHOCUTEIHHO
BBINIOJIHEHUS [TPEAJIOKEHHON 3a/1a4K;

YMEHHSI  MPEACTABIATh  IOJYYEHHBIE  pPE3yJbTaThbl  [O3HABATEIIBHOM
NEeSATENbHOCTH B YCTHBIX W THHUCBMEHHBIX TEKCTax; JieJaTh MPE3eHTAIUI0
pe3yIbTAaTOB BBHINOJHEHUS XMMHYECKOTO JKCIIEpUMEHTa (JaOOpaTOPHOIO OIbITa,
nabopaTopHOil pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MIPOEKTA);

yMEHHsSI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCIEAOBATENbCKOW  JICITENBHOCTH TNpPU  PEUICHUU
BO3ZHMKAIOIIUX NpoOJeM Ha OCHOBE yué€Ta OOILIMX HHTEPECOB M COTrJIacOBaHUS
no3uuui (00cyxkaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALMS
COBMECTHBIX JCHCTBUH, OIpEACIICHHE KpPUTEPUEB IO OLEHKE KayecTBa
BBITMIOJTHEHHOH pabOThI U JApyTHE).

PerynsiTuBHBIE YHMBepcaJlbHbIe Y4eOHbIe 1eCTBHA:

YMEHHE CaMOCTOSITEJIbHO ONPEACNIATh LEIU JEATEIBHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTh, BbIOMpaTh Hanboee 3pPEeKTUBHbBIE CIIOCOOBI PEIIeHUsT YUeOHBIX U
MO3HABATEIbHBIX 33/1a4, CaMOCTOATEIIBHO COCTaBJIATh WA KOPPEKTUPOBATh
MPEIOKEHHBIM  AJITOPUTM  JIEMCTBUM TIPU  BBINOJHEHUM 33JaHAN C Y4ETOM
MOJIYYEHHS] HOBBIX 3HAHUM 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLHUsiX,
OLICHUBATh COOTBETCTBUE IIOJIYYECHHOTO PE3YJbTaTa 3asABICHHOM LEINW, YMEHHUE
MCII0JIB30BaTh U AHAIIM3UPOBATH KOHTEKCTHI, IPEAJIAracMbl€ B YCJIOBUH 3aJaHU.

MHNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pPeE3yJNbTATOB IO OCBOCHHUIO 00s3aTEIBHOTO
COJIEp)KaHMsl, YCTAHOBJIEHHOTO JaHHOM (enepaibHOM paboyeil mporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAlOIIMMHCS Hay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crnenupuiecKkue Uil TPeAMETHOW oOmactn  «XUMHS», BUIBI
JNEATeIbHOCTH [0  MOJYYEHHI0 HOBOIO  3HAHUS, €ro HWHTEpIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIlUsX.

K xoH1y 00ydenus B 8 kiiacce rnpeMeTHbIe pe3yJibTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX NOHATHH: aTOM, MOJIEKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CJI0XHOE BEIIECTBO, CMECh
(omHOpOAHAS ¥ HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAsg Macca, KOJHUYECTBO BEIIECTBA, MOJIb, MOJIApHas Macca,
MaccoBasi J10J1sl XUMHUUYECKOTO 3JIEMEHTa B COCAMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTENEHb
OKHUCJICHHS, XMMHUYECKasl PeaKius, KiIacCU(UKAIUSI pPEaKIUi: peakiuu
COCIMHEHUSA, PEAaKIUU PAa3JIOKEHUs, PEAKIMU 3aMEUICHUsA, PEaKIuu
oOMe€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU AP (DEKT peakiui,
AJIpO aToMa, SJIEKTPOHHBIN CII0I aTOMa, aTOMHAasi OpOUTallb, paANyC aToMa,
XUMUYECKasi CBS3b, MOJISIPHAS U HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, MOHHAS
CBS3b, WOH, KAaTHOH, AaHWOH, pacTBOp, MaccoBasi JOJs BEIIEeCTBa
(mpolieHTHas! KOHIICHTPAIls) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU MOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIONBH30BAaTh XHWMHUYECKYIO) CHUMBOJHMKY JUISI COCTaBJICHHS (HOPMYT
BEILIECTB U YPAaBHEHU XUMHUYECKUX PEAKIINA;

e OIpEIENsATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COCAMHEHUSX,
MPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUU IO
dbopmynaMm, BHUJ XHUMHUYECKOW CBSI3M (KOBaJ€HTHAasT M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSIX;

e packpeiBaTh cmbich Ilepuomumueckoro 3akona JI. WM. Mennaeneesa:
JEMOHCTPUPOBATh IMOHUMAHHUE TEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX AJIEMEHTOB OT MX IMOJOXeHUs B llepuomnueckon cucreme,
3aKOHOB COXpPAaHEHHUS MAacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUEHHSI, 3aKOHa ABOTrajipo;

e OINKCHIBATH W XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpymnma (A-rpymnmna)» u «modounas nmoarpynmna (b-rpymnma)y, maneie u
OOJbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPhIE HMEIOTCS B
tabnune «llepuomuueckass cuctemMa Xumudeckux sjemeHToB [[. U.
MenzaeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apAJl SApa, OOLIEE YUCIIO IEKTPOHOB U
pacnpeeseHue UX 10 JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XMMUYECKHE JJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMHUYECKHE peakuuu (M0 YUCIY M COCTAaBY YYAaCTBYIOIIMX B PEAKLMH
BEILECTB, 10 TEIIOBOMY 3D PexTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMUYECKHUE CBOMCTBA BEIIECTB
pa3IUYHBIX KJIACCOB, MOJATBEPXKAAsl OMUCAHUE NTPUMEPAMU MOJIEKYIISPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINIA;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXKHOCTU IPOTEKAaHUS XUMHUYECKUX MPEBpPALIECHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYKCIIATh OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO 3jeMeHTa 1o (opMysie COCIUHEHHS,
MacCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, IPOBOJUTH PACUETHI 110 YPAaBHEHHUIO
XUMHYECKOU pEeaKInu;

IIPUMEHATH OCHOBHBIE ONEPALIH MBICIIUTEIBHOMN 1€ATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0O0O0OIIeHHe, CHUCTeMAaTH3aluio, KiacCUu(PUKaIuio,
BBISIBJICHUE MPUYMHHO-CJIEJACTBEHHBIX CBSI3€M — JI1 M3yYEHHUS CBOWCTB
BEIIECTB M XHWMHUYECKMX pEaKIUi, eCTECTBEHHO-HAyYHbIE METOJIbI
NO3HAaHUA — HAONIOJCHHE, U3MEpPEHUE, MOJEIUPOBAHHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

CJIeIOBATH MPaBUIIaM MOJIb30BAHUSI XUMUYECKOM MOCY 01 1 1a00paTOpHBIM
o0opyJ0OBaHMEM, a Takxke ImpaBuiaM oOOpallleHHs C BeEIIeCTBaMU B
COOTBETCTBHUM C MHCTPYKUMSIMH TIO BBINOJHEHUIO JAaOOPATOPHBIX
XUMHYECKUX OTBITOB MO TMOTYYEHHUIO U COOMPAHHUIO Ta3000pa3HbIX BEIIECTB
(BomopoJa M KHCIOPOJa), MPUTOTOBJIEHUIO PACTBOPOB C OMPEAEIEHHOU
MacCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, IJIAHUPOBATH W MPOBOAMTH
XUMHUYECKUE JKCIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IIEJIOUYEH U
KHCJIOT C MTOMOILbIO MHJIUKATOPOB (JJAKMYC, (PeHON(PTAICHH, METUIOPAHK

U JpyTue).

K koH1y oOyueHus B 9 kiacce npeaMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTpakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYCCKHX TOHSATHH: XHUMHYCCKUH
DJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BaJIEHTHOCTH, 3JIEKTPOOTPHUIATEIHHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYEeCKas CBs3b, TEIUIOBOU 3(PdeKT
peaknuu, MOJb, MOJISIDHBIH  00BEM,  pacTBOp,  DJICKTPOJIHTHI,
HEAJICKTPOJIUTHI, DJICKTPOJIMTHYECKAS JTUCCOIMAIUS, PEaKIIMH HOHHOTO
oOMeHa, Karaau3aTtop, XUMHYECKOE paBHOBECHE, OOpaTHUMbICe U



HEOOpaTUMBbIC pEaKINH, OKHUCIHTEIbHO-BOCCTAHOBUTEIIBHBIC PEaKITNH,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCIICHUE U BOCCTAHOBIIEHUE, aJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKas CBSI3b (xoBajeHTHas, WOHHAs,
MeTaJTHYEeCcKas ), KpUCTAIUTHYECKas pEIIETKa, KOPPO3Hs METAILJIOB, CILJIABbI,
CKOPOCTh XMMHUYECKOW PEAKLHH, MPEAEIBbHO JOMYCTUMAas KOHIIEHTpaLMs
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX IIOHATHH U
MIPUMEHSTh 3TU NOHATHUSA IPU OMUCAHUY BEILECTB U UX MPEBPALLICHUI;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIUKY JUISI COCTaBJICHUS (hOpMyJ
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPEAENATh BAJICHTHOCTh U CTEIIEHb OKUCIICHHUS] XUMUYECKUX DJIEMEHTOB B
COCOMHEHUAX PA3JIMYHOTO COCTaBa, MPHUHAIEKHOCTh BEIIECTB K
ONpeNeNIEHHOMY KJIacCy COeIuWHEHUN 1o dopmysaMm, BHII XUMHUYECKON
CBs3UM (KOBaJICHTHAs, WOHHAs, MeETaJUIM4YeCcKas) B HEOPTaHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PacTBOpPax HEOPraHUYECKUX COCAWHEHUH, TUI KPHUCTAJUIMYECKON
PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHUE: OINKCHIBATH W XaPAKTEPU30BATH
Tabnuuynyto Gopmy Ilepuoamdeckoil CUCTEMBbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TOHATUSA «rJaBHas mnoarpynma (A-Tpynma)» U «mobodHas
noarpynna (b-rpymnma)», maneie u OoOJbIIME MEPUOMBI, COOTHOCHUTH
0003Ha4YeHUs1, KOTOPHIE UMEIOTCS B IEPUOANYECKOM TabuIIe, C YUCTOBBIMU
XapaKTePUCTUKAMU CTPOCHUSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsin  Anapa, oOIlee YUCIO DBJIEKTPOHOB U paclpeiesieHue HX [0
ANIEKTPOHHBIM CJIOSIM), OOBACHITH OOLIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B Mpeenax MajblX MEPUOJIOB U
IJIaBHBIX MOJTPYMI C YYETOM CTPOCHUS UX aTOMOB,3

KJIacCU(UIIMPOBATH XUMUUYECKUE DJIEMEHThI, HECOPTaHUUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy Y4YaCTBYIOIIMX B pPEaKIuu
BEIIECTB, MO TEIIOBOMY 3(P(HEKTy, MO0 M3MEHEHHUIO CTENEHEH OKHCIICHHUS
XUMUYECKUX DJIEMEHTOB);

XapakTepru30BaTh (OMUCHIBATh) OOIME W CHEUPUUECKUEe XUMHUYECKHE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, MOJITBEPXKAAs OIMNHCAHUE
MPUMEPAMHU MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUHM COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKINM;

COCTaBJISITh YPABHEHUSI DBJICKTPOJUTUUYECKON JHUCCOLMALIMM  KHUCJIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE M COKPAILIEHHBIE YPABHEHUS PEAKIIUA HOHHOTO



oOMEHa, ypaBHEHHUS pPEaKIWW, MOATBEPKIAIONUX CYIIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX —pPEaAKIUN
MOCPEACTBOM COCTABJICHHUSI DJICKTPOHHOTO OajlaHCca 3TUX PeaKInid;
MPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTEIbHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB,
MacCOBYIO JIOJII0O XHUMHYECKOIOo JJIEeMEHTa Mo ¢opMmyJie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, TPOBOJAUTH PACUETHI IO YPABHEHUIO
XUMUYECKOU pEeaKInu;

COOJTI0IaTh TIPAaBUIIA MTOJIH30BAHUS XUMUYECKOM MOCYA0H 1 1a00paTOpHBIM
o0opyJoBaHMEM, a TakXke IMpaBuia oOpalleHus C BEIIeCTBAaMU B
COOTBETCTBHM C MHCTPYKIHMSIMH TIO BBIOJHCHUIO J1a0OpPATOPHBIX
XUMUYECKUX OMBITOB M0 MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa M yTiIeKucioro rasza);

MPOBOJIUTH PEAKIIUH, TOATBEPK/IAI0IINE KaYeCTBEHHBIN COCTAB Pa3IMUYHBIX
BCIIIECTB. PACIO3HABATh ONBITHBIM IyTEM XJIOpUI-, OpOMHI-, WOIHI-,
KapOonart-, ¢ocdar-, cunaukar-, cyiabdar-, TUAPOKCHII-MOHBI, KATHOHBI
aMMOHHSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIONINE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE OTEPAlIMU MBICIIUTEILHOMN €SI TEIbHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHUE, 0000IIIeHNEe, CUCTEMAaTH3aIINIO0, BBISIBICHUE PUUYUHHO-
CJICIICTBEHHBIX CBSI3€H — JJI M3yYCHHsI CBOMCTB BEIICCTB U XMMHYCCKUX
peakiuii, €CTECTBEHHO-HAYYHBIE METOJABl TO3HAHUS — HaOII0ICHUE,
WU3MEpEHUEe, MOJICTIMPOBAHUE, SKCIIEPUMEHT (peaibHBIA U MBICIICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHHUE

8 KVIIACC
KoandecTBo 4acoB
Ne HaumeHoBaHue pa3jie/ioB U
KonTtpoibHbie
n/n TeM NPOrpaMMbl Bcero
padoThI
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[Tepronnueckuii 3aKOH U
IIepuonnueckas cucrema

3.1
XUMHUYECKHX djieMeHToB 1. 1.
MenneneeBa. CtpoeHue aToma
XuMHU4ecKas CBA3b.

3.2 OKucCIuTeIbHO-

BOCCTAaHOBUTCJIbHBIC pCAKIINN

Hroro no pazneny
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HanmenoBanue pa3jieiioB 4 TeM
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BemecTtBo M XMMHYECKHE PeaKIHU
[ToBTOpenue u yriyoiaeHue 3HaHUH
OCHOBHBIX Pa3/IeJIoB Kypca 8 kjacca
OcHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX
peakiuii

DIIEKTPONUTHYECKAs JUCCOLMALIMS.
XUMHUYECKUE PEAKIIUU B PaCTBOPAX

Hroro o pasaeny

Pazpea 2.

2.1

2.2

2.3

24

HeMeTanabl M MX cOeTHHEHUS

OO01m1ast XapakTepUCTHKA XUMHUYECKUX
aneMeHToB VIIA-rpynmsl. ["anorens

OO01mast XxapaKTepPUCTHKA XUMHYECKUX
anemeHToB VIA-rpynmel. Cepa u e€
COCIIMHEHUS

OO61as xapakTepuCcTHKa XUMUYECKUX

anemeHToB VA-Tpynmsl. A3ot, hpochop u ux

COEJIMHEHUS

OO0m1as XxapakTeprucTUKa XUMHIECKUX
aneMeHToB |VA-rpynnsl. Yriepon u
KPEMHHUH U UX COCTUHEHUS

Hroro o pasaeny

Koan4gecTBOo 4acoB

Bcero

17

25

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoThI

DJIeKTPOHHBbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bub6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bu6nmmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3gen 3. MeTa/sILI M X COeTUHEHU ST

3.1 OO011e CBOWCTBA METAILIOB

3.2 Baxkuenime MeTauIbl U UX COSOUHEHUS

Hroro no pasaeny

Pa3nes 4. Xumus u oKkpysKapomas cpeaa

4.1 BemectBa 1 MaTepuaibl B )KM3HU 4EJIOBEKA
Hroro o pasaeny
PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Ne
wn Tema ypoka

[Ipenmet xumuu. Pons xumun B
JKHU3HM 4yesoBeka. Tena u Bemecrsa

IlousTue o METOAaXx IIO3HAHUA B
XHUMHHU

[Tpaktuyeckas padora Ne 1
«IIpaBuna paboTsl B 1a6OpaTOPUH U
npuéMbl 00paIeHNs C
71a00paTOPHBIM 000y TOBAaHHEM)
YucTele BelECTBA U CMECH.
CrniocoObl pa3aeneHus cmece
[TpakTrueckas padora Ne 2
«Pasnenenue cmecell (Ha mpumepe
OYHUCTKH [TOBAPEHHOH COJIN)»

ATOMBI U MOJIEKYJIBI

XUMHUYECKHUE IJIEMEHTBI. 3HAKU
(CUMBOJIBI) XUMHYECKUX 3JIEMEHTOB

HpOCTHC U CJIO0XXHBIC BEIICCTBA

ATOMHO-MOJIEKYJIIPHOE YUEHUE

Koan4yecTBo 4acoB

Bcero

KoHTpoJabHbIe
padoThl

IIpakTuyeckue
padoThI

JlaTa
H3YYeHH S

02.09.2026

04.09.2026

09.09.2026

11.09.2026

16.09.2026

18.09.2026

23.09.2026

25.09.2026

30.09.2026

DJICKTPOHHBIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d210c

bubmuoreka [JOK
https://m.edsoo.ru/ff0d227e

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d23dc

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d26ca

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d28c8

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d2a6c¢c

bubmmoreka [JOK
https://m.edsoo.ru/ff0d2be8

bub6mmorexa [IOK
https://m.edsoo.ru/ff0d2a6¢c

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

10

11

12

13

14

15

16

17

18

19

20

3aKOH MOCTOSHCTBA COCTaBa
BeleCcTB. XUMU4ecKas opMyIia.
BajieHTHOCTh aTOMOB XMMHYECKUX
DIIEMEHTOB

OTHOCUTENbHASI aTOMHAs Macca.
OTtHocuTeNnbHASE MOJIEKYJISIPHASI
macca

MaccoBasi 1oJ1s XHMHUYECKOTO
3JIEMEHTA B COEAMHEHUU
KonngectBo BemecTBa. Mois.
MousipHas macca

duzngecKkue 1 XUMHUECKHE SIBIICHUS.

XuMuH4ecKas peakuus

[Tpu3Haky U ycia0BHS MPOTEKAHUS
XUMHYECKHUX PeaKIIHii

3aKOH COXpaHEHHS MacChl BEIIECTB.
XHWMHUYECKUE YPABHEHUS

Brraucnenus koandecTBa, MacChl
BEILIECTBA 10 YPAaBHEHUSIM
XUMHUUYECKUX PEaKIUi

Knaccugukarus XuMruueckux
peakiuii (coeTMHeHHS, Pa3IOKECHHUS,
3aMeleHus, oOMeHa)

M. B. JIOMOHOCOB — y4€HBIii-
sHIKIoneucT. O000IIeEHNE U
cucTeMaTHu3alus 3HaHui

Kontponbnas padota Nel o teme
«BemecTBa 1 XUMHUECKUE PEAKITUIDY

02.10.2026

07.10.2026

09.10.2026

14.10.2026

16.10.2026

21.10.2026

23.10.2026

06.11.2026

11.11.2026

13.11.2026

18.11.2026

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d2eae

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d323c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d350c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5230

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d37fa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3b88

bubnuoreka [JOK
https://m.edsoo.ru/ff0d5708

bubmuoreka [JOK
https://m.edsoo.ru/ff0d3f34

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d40c4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

21

22

23

24

25

26

27

28

29

Boznyx — cmechk razos. Cocras
Bo3ayxa. Kucnopon — anemeHT u
npoctoe BeuecTBo. O30H

dusnvecKkue U XMMUYECKHUE
CBOICTBA KUCIIOPOJIa (peaKuu
okucneHus, ropenue). Iloustue 06
OKCHAAX

CrniocoOblI 1oJTy4eHHs KUCIOPOAa B
71a00paTOPUX ¥ IPOMBIIIUIEHHOCTH.
[Tpumenenue kucnopona

TemutoBoit a3 pexT xumuyeckoi
peaKIuu, MOHATHE O
TEPMOXUMHUYECKOM ypaBHEHHH, K30-
U SHIOTEPMHUYECKUX PEaKIHIX
TonnuBo (HedTh, yroib U METaH).
3arps3HeHue BO3yXa, COCOObI €ro
IPEJOTBPALLICHUS

[IpakTuueckas padota Ne 3 o reme
«Ilonmydenne u coOupanme
KHCJIOpPO/1a, U3yUEHUE €r0 CBONCTBY

Bonopon — sieMeHT u mpocroe
BelecTBO. Haxoxaenue B npupojae
du3nueckue U XUMHYECKHUE
cBolicTBa Bonopoaa. [Ipumenenue
BOJIOpOJA

ITousTre 0 KMCIIOTaX M COJIIX

20.11.2026

25.11.2026

27.11.2026

02.12.2026

04.12.2026

09.12.2026

11.12.2026

16.12.2026

18.12.2026

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d448e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d497a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4790

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4c4a

bubnuoreka [JOK
https://m.edsoo.ru/ff0d4ae2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bub6mmorexa [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

30

31

32

33

34

35

36

37

38

39

CrniocoObI osTyueHHs BOIOpOia B
nabopaTtopuun

[TpakTrueckas padora Ne 4 o Teme
«[Tomyuenue u cobupanue BOIOpO/Ia,
M3YUYEHUE €ro CBOMCTB»

Mounsipablii 00BEM razoB. 3aKOH
ABoraapo

Brruuciennsa o0béMa, KOJIMYECTBA
BEIIECTBA ra3a 10 ero U3BECTHOMY
KOJIMYECTBY BEILIECTBA WU 00BEMY

Brruuciesus 006EMOB ra3oB IO
YpaBHEHUIO PEAKIIMU Ha OCHOBE
3aK0Ha OOBEMHBIX OTHOILIEHUI Ta30B

duznueckue U XUMHYECKHE
CBOMCTBA BOJIBI

Cocras ocHoBanuii. [Toustue 00
HHIUKATOpax

Bopa xak pacTBopUTEIb.
HacpliieHHbIE 1 HEHACHIIIEHHBIE
pacTBOpBl. MaccoBas 10J1s BelllecTBa
B pacTBOpE

[TpakTiaeckas padora Ne 5 o Teme
«IIpuroroBiieHrE paCTBOPOB C
OIpEeIEIEHHON MaCCOBOU J10JIEH
pPacTBOPEHHOIO BEILIECTBAY

Konrponsnas padora Ne2 o reme
«Kucnopoz. Bonopoa. Bonga»

23.12.2026

25.12.2026

30.12.2026

13.01.2027

15.01.2027

20.01.2027

22.01.2027

27.01.2027

29.01.2027

03.02.2027

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4f42

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d542e

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d55a0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d5708

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d587a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d5b40

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5eba

bubmuoreka [JOK
https://m.edsoo.ru/ff0d6342



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342

40

41

42

43

44

45

46

47

48

49

50

OKcubl: cOCTaB, KIacCU(DUKAIINS,
HOMEHKJIATypa

[Tonydyenue nu XuMHUYECKHE CBOICTBA
KHCJIOTHBIX, OCHOBHBIX M
aM(pOTEepHBIX OKCHJIOB

OcHoOBaHHUsI: COCTaB, KiIaccuuKaIus,
HOMEHKJIaTypa

[TonydyeHue 1 XUuMHYECKHE CBOMCTBA
OCHOBaHUH

Kucnotsl: coctas, kinaccupukanus,
HOMEHKJIaTypa

[Tonydyenue u XuMH4YECKHE CBOMCTBA
KHCIIOT

Counu (cpenHue): HOMEHKIATY A,
CII0COOBI MMOJIy4YCHHA, XUMHUYCCKUC
CBONCTBA

[TpakTtuyeckas pabora Ne 6. Pemenue
AKCIEPUMEHTAJIBHBIX 3a/1a4 10 TEME
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COCIMHEHU I

I'enernueckas cBs3b MEKIY
KJIACCaMH HEOPTraHUYECKUX
COeIUHEHUN

O060011IEHNE U CUCTEMATHU3AIIUS
3HAHUU

Kontponsnas padora Ne3 o treme
"OCHOBHBIE KJIACChI HEOPTAaHUYECKUX
coequHeHun"

05.02.2027

10.02.2027

12.02.2027

17.02.2027

19.02.2027

24.02.2027

26.02.2027

03.03.2027

05.03.2027

10.03.2027

12.03.2027

bubmuoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2

bu6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2

bubnuoreka [JOK
https://m.edsoo.ru/00ad9474

bubnuoreka [JOK
https://m.edso0.ru/00ad9b7c

bubmuoreka [JOK
https://m.edso0.ru/00ad9a50

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9cb2

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

51

52

53

54

55

56

57

58

59

[TepBbie MOMBITKH KIacCHPUKAITUT
XUMHUYECKHUX deMeHTOB. [loustue o
rpynmnax CXOJHbIX 3JIEMEHTOB

Ilepuoanueckuii 3aKOH U
Ilepuoanueckas cucrema
XMMUYECKUX dieMeHToB /1. .
MenneneeBa

[Tepuopl, TpyIIIBL, TOATPYIIIIBI

Ctpoenne atoMoB. CocTaB aTOMHBIX
sanep. M3oTonsl

CtpoeHue 3JIeKTPOHHBIX 000JI0UeK
aTOMOB 3J1eMeHTOB Ileprnoanueckoit
cuctemsl JI. 1. Menaeneera

XapakTepuCTUKa XUMHUYECKOTIO
AJIEMEHTA 110 €r0 MOJIOKEHUIO B
IIepnonnueckoi cucreme /1. 1.
Menneneena

3navenue Ilepuoauueckoro 3akoHa
JUIS Pa3BUTHS HAYKU U IPaKTUKH. [1.
N. Mennenees — y4d€HbIH, IIEAATOr U
rpakJaHUH

PezepBHblil ypok. O6001enue u

cucTeMaTH3alus 3HaHuil /
Bcepoccuiickas npoBepoyHas paboTa

Kontponbnas padota Ne4 o reme
«Ctpoenue aroma. XuMuueckas

17.03.2027

19.03.2027

24.03.2027

26.03.2027

07.04.2027

09.04.2027

14.04.2027

16.04.2027

21.04.2027

bu6nuoreka [JOK
https://m.edsoo.ru/00ad9ffa

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c¢

bu6mmorexa [IOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [IOK
https://m.edsoo.ru/00ada342

bubnuoreka [JOK
https://m.edsoo.ru/00ada6bc

bu6nmmoreka [IOK
https://m.edso0.ru/00ada824

bu6nmmoreka [JOK
https://m.edsoo.ru/00ada96e

bub6mmorexa [IOK
https://m.edso0.ru/00adb33c

bu6mmorexa [IOK
https://m.edsoo.ru/00adb486



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486

60

61

62

63

64

65

66

67

68

cBs3b» / Beepoccuiickast
npoBepouHas paboTa

:‘)J'ICKTpOOTpI/IHaTCJ'IBHOCTB aTOMOB
XUMHUYCCKUX 3JICMCHTOB

HNonnas xuMudeckas CBsI3b

KopanenTtHas MnoJisIpHasds XUMHUYICCKad
CBs3b

KoBanenTHas HEIOJIsIpHasd
XUMHUYCCKasa CBA3b

CrernieHb OKUCJIEHUSA

OKHUCIIUTENIEHO-BOCCTAHOBUTEIIbHBIC
peakiuu

OKxuCINTEIN ¥ BOCCTAHOBUTEIN

PesepBHbIil ypok. O6001meHNE 1
CHCTEMAaTH3alMs 3HAHUH 110 TeME
«CtpoeHune aToma. XUMHYECKast
CBSI3bY

PesepBHbIil ypok. O600111eHIE 1

CHUCTEeMaTH3aIus 3HAHUH 110 KypCy
XUMHHU 8 Ki1acca

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

23.04.2027

28.04.2027

30.04.2027

05.05.2027

07.05.2027

12.05.2027

14.05.2027

19.05.2027

21.05.2027

bu6mmorexa [IOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK
https://m.edsoo.ru/00adac34

bu6nuoreka [JOK
https://m.edsoo.ru/00adaab8

bu6mmorexa [IOK
https://m.edsoo.ru/00adaab8

bu6mmorexa [IOK
https://m.edsoo.ru/00adae28

bu6nmoreka [JOK
https://m.edsoo0.ru/00adb076

bu6mmorexa [IOK
https://m.edso0.ru/00adb076

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KITACC

Kosan4yecTBo yacos DJIeKTPOHHBbIE
Ne Mara nugposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3Y4YeHH S o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl

[lepnonnueckuil 3aK0H.
[lepuonuueckas cucreMa 1 0 0 bu6mmoreka [IOK
XUMHYECKHX d1eMeHToB JI. W. 02.09.2026  https://m.edsoo.ru/00adb59e
Menneneera
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHX DJIEMEHTOB 1 0 0 bubmorexa LHOK

R 04.09.2026  https://m.edsoo.ru/00adb6b6

MEePBBIX TPEX MEPHUOIOB
Kinaccudukanust 1 HoMeHKIaTypa 1 0 0 bubnmoreka [JOK
HEOPraHUYECKHUX BEIECTB 09.09.2026  https://m.edsoo.ru/00adb7e2

4 Bunpl XuMH4YeCKOU CBSI3U U TUIIEI 1 0 0 bu6nmoreka [JOK
KPUCTAJTIMYECKUX PEIIETOK 11.09.2026  https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel mo teme
«IToBTOpenue u yriayonaeHue

. 1 1 0

3HaHUI OCHOBHBIX pa3/IesioB Kypca 16.09.2026
8 Kkimacca»
Kiaccudukanmst XumMuaeckux

6 €aKIIMH 10 Pa3TUIHBIM 1 0 0 bubmorexa LHOK
peait P 18.09.2026  https://m.edsoo.ru/00adbcb0
MpU3HAKaM
[ToHsATHE O CKOPOCTH XMMHUYECKON Bu6 OK

7 peaknuu. [ToHATHE O TOMOTEHHBIX 1 0 0 nbmorera L

23.09.2026  https://m.edsoo.ru/00adbe9a

N I'CTCPOTCHHBIX PCAKIIUAX


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

10

11

12

13

14

15

16

17

ITonsiTHE O XUMHUYECKOM
paBHOBecuH. DAKTOPBI, BIUSIOLINE
Ha CKOPOCTh XUMHUYECKON PEaKIINH
Y TIOJIOKEHUE XUMHUYECKOTO
paBHOBECHS

OKUCIINUTEIBLHO-
BOCCTAHOBUTCIILHEBIC peaKLII/II/I

Teopust 3IEKTPOIUTUYECKOIN
nucconuanui. CUlbHbIE U c1a0ble
3IEKTPOJIUTHI

HNonnble ypaBHEHUS peakInid

XUMHUYECKHE CBOMCTBA KUCTOT U
OCHOBAaHMH B CBETE IIPEICTABICHUI
00 PIEKTPOIUTUIECKON
JTUCCOLIAIUN

XUMHUYECKHE CBOMCTBA COJIEN B
CBETE MPEACTABICHUI 00
AIEKTPOIUTUUECKON JUCCOIHAITIT

[TonsTHE 0 runponuse conen

O06001IeHrEe 1 cUCTEMAaTU3aIIU
3HAHUH

[TpakTrgeckast padora Ne 1.
«Pemienne 3xkcriepuMeHTaIbHbIX
3aau»

Konrtponsnas padora Ne2 o reme
«INEKTPOIUTUYECKAS

25.09.2026

30.09.2026

02.10.2025

07.10.2026

09.10.2026

14.10.2026

16.10.2026

21.10.2026

23.10.2026

06.11.2026

bu6nuoreka [JOK
https://m.edsoo.ru/00adc28c

bu6nuoreka [JOK
https://m.edsoo.ru/00adcade

bu6nmoreka [IOK
https://m.edsoo.ru/00adcd68

bub6mmoreka [IOK
https://m.edsoo.ru/00add448

bu6mmoreka [IOK
https://m.edsoo.ru/00add5d8

bu6nuoreka [JOK
https://m.edsoo.ru/00add8b2

bu6nmmoreka [JOK
https://m.edsoo.ru/00add9d4

bu6mmorexa [IOK
https://m.edsoo.ru/00addd12

bubmuoreka [JOK
https://m.edsoo.ru/00addbfa

bubmuoreka [JOK
https://m.edsoo.ru/00addecO



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

18

19

20

21

22

23

24

25

26

UCCONHALINS. XUMHUYECKUE
pEaKUUH B paCTBOpaxX»

OO6m1as XxapakTepucTUKa
rajJJoreHOB. XMMHUYECKHE CBOUCTBA
Ha [IPUMEPE XJI0pa

XnopoBoaopoa. ComsiHast KUCIIOTA,
XMUMHYCCKHE CBOMCTRBA, ITOJTyYCHHE,
MIPUMECHECHHE

[IpakTuueckas padora Ne 2 o teme
«ITonmyueHne COJITHON KUCIIOTHI,
M3y4YeHUE €€ CBOMCTB»

Brruucnenust no ypaBHeHUSIM
XUMHUYECKUX PEAKIUH, ECIIU OJUH
W3 pEareHTOB JIaH B H30BITKE

OO1m1ast XxapaKTepUCTHKA SIIEMEHTOB
VIA-rpymisr

AnnoTponHbsle MoaupUKALIUN
cepnl. Haxoxienue cepsl u €€
COEMHEHHI B IPUPOJIE.
XUMHUYECKHE CBOMCTBA CEPHI
CepoBoziopoj1, CTpOEHHUE,
(bU3UYECKHe U XUMHUYECKHE
CBOMCTBA

Oxcunpl cepbl. CepHas KMCIIOTa,
bu3nvecKne 1 XUMHYECKHE
CBOICTBA, IPUMEHEHUE
XUMHUYECKUE PEAKLIUH, JICKAILIKE B
OCHOBE IPOMBIIIIEHHOTO crioco0a

11.11.2026

13.11.2026

18.11.2026

20.11.2026

25.11.2026

27.11.2026

02.12.2026

04.12.2026

09.12.2026

bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2

bu6mmorexa [IOK
https://m.edsoo.ru/00adel104

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348

bubnuoreka [JOK
https://m.edso0.ru/00ade488

bu6nmoreka [JOK
https://m.edsoo.ru/00ade64a

bu6mmorexa [IOK
https://m.edsoo.ru/00ade64a

bu6mmorexa [IOK
https://m.edsoo.ru/00ade802

bubmuoreka [JOK
https://m.edsoo.ru/00adea28

bubmuoreka [JOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

27

28

29

30

31

32

33

MOJIyYEHUsI CEPHOU KUCITOTHI.
XUMHUYECKOE 3arpsi3HEHUE
OKpYKaroIlei cpebl
COEMHEHUSIMU CEePbI
Brrunciienne MaccoBoit 10au
BBIXOJA IPOJIYKTa pEaKLMU
OO01as XxapakTepUCTHUKA SJIEMEHTOB
VA-rpynmsl. A30T,
pacnpoCTpaHEeHUE B IPUPOJE,
buznyecKrue U XUMHUYECKUE
CBOICTBA

AMMuak, ero puznyeckue u
XUMHUYECKHE CBOICTBA, MOIyYeHHE
U IPUMEHEHNUE

[IpakTuueckas padora Ne 3 o Teme
«Ilonydyenre aMmmuaka, u3yueHue
€ro CBOMCTB)

A3OTHas KHUCIOTa, e€ Gpu3nuecKkue
Y XMMHYECKHE CBOMCTBA

Hcnonb30BaHre HUTPATOB U CONEN
aMMOHUSI B KQU€CTBE MUHEPAJIbHBIX
yao0peHuii. XumMuueckoe
3arpsI3HEHUE OKPY KAIOIIEH Cpeibl
COEIMHEHMSIMU a30Ta

docdop. Oxcun dhocdopa (V) u
dbocdopHas kuciota, pusndeckue
1 XUMHYECKIE CBOMCTBA,
MOJTyYCHUE

11.12.2026

16.12.2026

18.12.2026

23.12.2026

25.12.2026

30.12.2026

13.01.2027

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

bu6nmoreka [IOK
https://m.edsoo.ru/00adeeab

bu6mmorexa [IOK
https://m.edso0.ru/00adf004

bu6mmorexa [IOK
https://m.edsoo.ru/00adf180

bu6nuoreka [JOK
https://m.edso0.ru/00adf306

bubmuoreka [JOK
https://m.edsoo0.ru/00adf518

bubmuoreka [JOK
https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

34

35

36

37

38

39

40

41

Hcnonb3oBanue GpocdaToB B
KauyeCTBE MUHEPATHHBIX
ynoOpeHuil. 3arpsi3HeHHE
MIPUPOHON cpenbl pochaTamu
Yrnepon, pacupocTpaHeHue B
npupoe, GU3nIecKue u
XUMHYECKHE CBOMCTBA

Oxcuppl yraepoza, ux puzndeckue
Y XUMHUYECKHE CBOMCTBA.
DKosornyeckue npooIemsl,

CBSI3aHHBIE C OKCUJIOM YyTJIepoia
(V)

VYrospHas KUCIIOTa U €€ COJIN

[IpakTuueckas padora Ne 4 o Teme
"Tlosy4yeHue yrieKucioro rasa.
KauecTBenHnas peakuus Ha
KapOoHaT-HOH"

[TepBoHavanbHBIC TTOHATHS 00
OpraHMYeCKHUX BEIIECTBAX KaK O
COEMHEHMSX YIIepoaa

Kpemuuii u ero coequHeHus

[TpakTuyeckas padora Ne 5.
PeleHne skcniepuMeEHTAIBHBIX
3a7a4 1o TeMe «BakHelimue
HEMETAJUIBI U UX COCTUHEHUS

15.01.2027

20.01.2027

22.01.2027

27.01.2027

29.01.2027

03.02.2027

05.02.2027

10.02.2027

bu6nuoreka [JOK
https://m.edsoo.ru/00adfc20

bu6nuoreka [JOK
https://m.edsoo.ru/00adfd9c

bu6nmmoreka [IOK
https://m.edsoo.ru/00adfebe

bu6mmorexa [IOK
https://m.edso0.ru/00ae006¢

bu6mmorexa [IOK
https://m.edsoo.ru/00ae027e

bu6mmoreka [IOK
https://m.edsoo.ru/00ae054¢

bubmuoreka [JOK
https://m.edso0.ru/00ae080a

bubmuoreka [JOK
https://m.edso0.ru/00ae0bf2



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

42

43

44

45

46

47

48

49

50

Konrtponsnas padora Ne3 mo reme
«Baxuenme HeEMETaJUIBI U UX
COCTUHEHUS»

OO01as xapakTepucTUKa
XUMHUYECKUX DIIEMEHTOB —
MeTauioB. Meraiyeckas CB3b U
METAJUIMYECKast KpUCTaJIMYecKas
pemérka. Pu3nvecKre CBOMCTBA
METaJUIOB

XHUMHUYECKHE CBOMCTBA METAJIJIOB.
DNEeKTPOXUMHUYECKUN Psif
HaIpsHKEHUN METaJUIOB

OO6mmme cmocoObI MOTyYeHUS
MetaiuioB. CriaBbel. Beraucienus
M0 YPaBHEHHSIM XUMUYECKUX
peakuuii, eciii OJMH U3 PEarcHTOB
COJICPKUT TIPUMECH

IlonsTue o KOppO3ruu MCTAJIJIOB

[I{emouHple METaIIBI

OKCI/II[I)I WU TUAPOKCUBI HATPUA U
KaJinus

IlenoyHo3eMeabHBIE METAIbI —
KaJILIIUA Y1 MarHUi

Bakueiinme coeTMHEHNUA KaJIbIN

12.02.2027

17.02.2027

19.02.2027

24.02.2027

26.02.2027

03.03.2027

05.03.2027

10.03.2027

12.03.2027

bu6nuoreka [JOK
https://m.edso0.ru/00ae0el8

bu6nuoreka [JOK
https://m.edsoo.ru/00ae103e

bu6nuoreka [JOK
https://m.edso00.ru/00ael1156

bu6nmmoreka [JOK
https://m.edso00.ru/00ael1156

bu6mmorexa [IOK
https://m.edso00.ru/00ael1278

bu6mmorexa [IOK
https://m.edsoo.ru/00ael4b2

bubmuoreka [JOK
https://m.edsoo0.ru/00ael4b2

bub6mmorexa [IOK
https://m.edsoo.ru/00ael15e8

bu6mmorexa [IOK
https://m.edsoo.ru/00ael5e8



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

51

52

53

54

55

56

57

58

59

60

Pemenue 3agau pasHbIx TUIIOB C
HII0JIb30BAHNEM CBOMCTB
IIEJTOYHBIX U MIEIT0YHO-3eMEIbHBIX
METaJIOB

JKéEcTtkocTh BOIBI U CIOCOOEI €6
yCTpaHCHHUS

[IpakTrueckas padorta Ne 6 o Teme

"YKEcTKOoCTh BOABI 1 METOAEI €6
yCTpaHeHHs"

AJFOMUHAN

AmM@oTepHbIe CBOWCTBA OKCUAA U
THJIPOKCHIA

Kemeso

OKcuapl, THIPOKCUIBI U COTTU
xenesa (1) u xenesa (111)

O0001IeHYE ¥ cUCTEMAaTU3 AU
3HAHUH 110 TeMe «MeTaIbDy

[TpakTrueckas padota Ne 7.
PeleHne skcniepuMeEHTAIBHBIX
3a7a4 1o TeMe «BakHelmmue
METaJUIbl U UX COSTUHEHUS

Brrunciienus 1o ypaBHEeHUSIM
XUMHUUYECKUX PEAKIUH, ECIIU OJUH
W3 PEareHTOB JIaH B U30BITKE WIIH
COAEPKUT NpUMecH. Beruncnenus

17.03.2027

19.03.2027

24.03.2027

26.03.2027

07.04.2027

09.04.2027

14.04.2027

16.04.2027

21.04.2027

23.04.2027

bu6mmoreka [IOK
https://m.edso00.ru/00ae1886

bu6mmorexa [IOK
https://m.edsoo.ru/00aelae8

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

bu6nuoreka [JOK
https://m.edsoo.ru/00aelc64

bu6mmorexa [IOK
https://m.edso0.ru/00ae1d86

bu6mmoreka [IOK
https://m.edso0.ru/00ae35e6

bubmuoreka [JOK
https://m.edso0.ru/00ae3de8

bub6mmorexa [IOK
https://m.edso0.ru/00ael1750



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

61

62

63

64

65

66

67

68

MacCOBOM JIOJM BBIXOJ[a MIPOIYKTa
peakuuu
[ToBTOpeHME 1 0000IIIEHNE 3HAHUI

o TeMe «BakHele MeTaibl 1
HUX COCIUHCHUS

KonTponbnas padora Ne4 no teme
«Baxnemuye MeTaIbl 1 UX
COEIMHEHU»

BemectBa u maTepuansl B
MOBCEIHEBHOM KM3HH YeJIOBEKa
XUMHUUECKOE 3arps3HEHNE
OKpY>Karolleu cpebl

Ponw xumun B pemeHnn
AKOJIOTHYECKUX TIPOOIeM
O00011IeHNE U CHCTEMATH3ALIHS
3HaHUU. XUMHUS B ObITY
O000111IeHNE U CHCTEMATH3ALIHS
3HAHUU. XUMUSI U MEJUIIMHA.
O0001IeHE ¥ cUCTEMaTU3 AU
3HaHUU. XUMUS BOKPYT HAC

OBIIEE KOJIMYECTBO YACOB 110
[TPOTPAMME

68

28.04.2027

30.04.2027

05.05.2027

07.05.2027

12.05.2027

14.05.2027

19.05.2027

21.05.2027

bu6mmoreka [IOK
https://m.edso0.ru/00ae3f50

bu6nmoreka [JOK
https://m.edso0.ru/00ae4270

bu6mmorexa [IOK
https://m.edsoo.ru/00ae4270

bubmuorexa [JOK
https://m.edsoo.ru/00ae0d0a

bu6nmoreka [JOK
https://m.edso0.ru/00adb33c

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9cbh2



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM

OBPA3OBATEJILHON MIPOT'PAMMBI

8 KIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNS] OCHOBHOIM
NpoOBEPSIEMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOT'0 00111er0 00pa30BaHMs
pe3yJbTara
1 ITo Teme: «IlepBoHaYanbHbIE XUMUUECKUE TTOHATHS
pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX IOHATHUH: aTOM, MOJIEKYIa,
XUMHUYECKUH DJIEMEHT, IPOCTOE BEIIECTBO, CIIOXHOE BEIIECTBO, CMECh
(onHOpOIHAsA M HEOAHOPOJHAs), BAJEHTHOCTb, OTHOCUTENIbHASI aTOMHAas U
MOJIEKYJISIpHasE Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHas Macca,
11 MaccoBasi J0JIsI XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIA 00BEM,
XUMHUYECKasl peakuus, KiIacCU(pUKalus peakUuil: peakuuu COeIUHEHUs,
peaKkIMy pa3joXKeHUs, PEeaKIMH 3aMELICHMs, peakluu OOMEHa, JK30- U
SHAOTEPMUYECKUE PEAKIIMU, TETNIOBOU AP (EKT peakiiu, pacTBOP, MaccoBast
707151 BeliecTBa (MPOLEHTHAsE KOHLIEHTPALUs) B PacTBOpe
12 WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX ~XMMHMUYECKHUX [MOHITHH U
' MIPUMEHSTH 9TH MOHATHUS TPU ONTMCAHUHU BEIECTB M UX MPEBpaICHUHA
13 WCTIOJIB30BATh XUMUYECKYIO0 CUMBOJIMKY ISl COCTaBJICHUS ()OPMYJ BEIIECTB
' Y YpaBHEHUN XUMHYECKUX PEAKIINI
14 pPacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHUS MAacCChl BEIECTB, MOCTOSHCTBA
' cOCTaBa, aTOMHO-MOJIEKYJIIPHOTO yU€HUs, 3aKoHa ABOrapo
1.5 OIpEeJIeNIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEMHEHUSIX
16 KIacCU(PUIUPOBATh XUMHYECKHE peakiuu (10 YHCIy U COCTaBy
' YYacTBYIOIIUX B PEaKIUH BEIIECTB, IO TEINIOBOMY 3 (DeKTy)
1.7 BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB
18 BBIUUCIIATH MAacCCOBYIO JIOJI0 XHMHYECKOTO JJIeMEHTa 10 (dopmyJe

COCIUHCHMUA,

1.9 BBIYUCIIATD MAaCCOBYHO TOJITO BEIICCTBA B paCTBOPE



1.10

2.1

2.2

2.3

2.4

2.5

2.6

2.7

3.1

3.2

NPpUMCHATH CCTCCTBCHHOHAYYHBIC MCTOJAbI IIO3HAHUA — Ha6HIOI[eHI/I€,

W3MEPEHHE, MOJICTUPOBAHNE, SKCTICPUMEHT (peaIbHBIA U MBICIICHHBIN )
ITo Teme: «BaxkHeilme npeaCcTaBUTENIN HEOPTaHUYECKUX BEILIECTBY»

PaCKpbIBaTh CMBICI OCHOBHBIX XWMHYCCKUX TIOHSITHH: OKCHJ, KHcCJioTa,

OCHOBAaHHC, COJIb

OMPCACIATEL MPUHALJICIKHOCTb BCUICCTB K OHpeIleJ'IéHHOMy KJ1acCcy

COeIMHEHMH 1o popMyiaM
KJaccu(pUIUpPOBaTh HEOPTAHUYECKUE BEILIECTBA

XapakTepu30BaTh (OMHUCHIBaTh) OOIIME XHWMHUUYECKHE CBOMCTBA BELIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKIasi OMUCAHUE MPUMEPAMU MOJEKYISIPHBIX

YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUU

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAa4ECTBEHHOI'O
COCTaBa, BO3MOYKHOCTM IIPOTEKAaHUs XMMHYECKMX IPEBPALLCHUNA B

PAa3JIMYHBIX YCIIOBUAX

CJIeZIOBaTh MPABUIIaM I0JIb30BaHUS XUMHUECKON MOCYA0H U J1ab0opaTOpHbIM
o0opyoBaHMEM, a Takke IpaBuiIaM oOOpalleHHs C BELIECTBAMHU B
COOTBETCTBUM C HMHCTPYKIMSMU IO BBIOJHEHHIO J1aOOpaTOPHBIX
XUMUYECKHUX OMBITOB MO MOJYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomoposa M KHCIOpPOJA), NPUTOTOBIEHUIO PAacTBOPOB C ONPEHCIIEHHOU
MacCOBOM JI0JI€M pacTBOPEHHOIO BEIECTBA, IUIAHUPOBATH U MPOBOIUTH
XMMHMYECKHE 3KCIEPUMEHTBI II0 PAClO3HAaBAaHUIO PACTBOPOB ILIEIOYEH M

KHCJIOT C TIOMOIIBIO MHJIUKATOPOB (JIakMyc, heHondranent, METUIIOpaHX U
JpyTHUE)

MIPOBOAUTH PACUEThI 110 YPAaBHEHUIO XUMUYECKOM peakiuu

ITo Teme: «Ilepuoanueckuii 3akoH u [leproauueckast cucTeMa XUMHYECKUX
sanementoB [[. . MengeneeBa. CtpoeHue atroMoB. XUMHUYECKasl CBS3b.

OKHCIIUTEIIEHO-BOCCTAHOBUTEIBLHEIC peaKuum»

pacKpbIBaTh CMBICI OCHOBHBIX XMMMYECKMX TOHSATHHA: SApO aToMa,
AJIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTaJb, PaIHyC aTOMa, XUMHUYECKast
CBSI3b, HoJsIpHast u HeToJIpHast KOBaJICHTHasl CBSI3b,
ANEKTPOOTPULIATEILHOCTh, MOHHASI CBS3b, MOH, KAaTHOH, aHWOH, CTEMEHb

OKHUCJICHUA

KJ'IaCCI/I(l)I/IIII/IpOB aThb XUMHWYECKHE 3JICMCHTHI
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1
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ONUCBHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoamueckoii
CHCTEMBbl XUMUUECKUX AJIEMEHTOB: pa3InyaTh MOHATHS «IJIaBHAs MOATPYINa
(Arpynma)» u «mobounas noarpynna (brpymma)», «Manbie» U «00abIIHE»
HEPUOJIBI

packpeiBaTh cmbici  [lepuogmueckoro 3akonHa .M. Menneneesa:
JEMOHCTPUPOBAaTh IOHUMAaHWE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB

XHUMHUYCCKUX 3JIEMCHTOB OT UX ITIOJIOXKCHHUA B Hepnonnqecxoﬁ CHUCTEMCE

COOTHOCHUTH 0003HA4YCHHs, KOTOpble UMetoTcs B Tabimie «Ilepuoanmueckas
cucTeMa xmMuueckux odiemMeHToB .M. MenaeneeBay ¢ YHCIOBBIMHU
XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB XHMHYECKHX DJIEMEHTOB (COCTaB W
3apsn  sAApa, oOIee YHCIO DJIEKTPOHOB U pacmpelielieHHe WX 110

AJIEKTPOHHBIM CJIOSIM)
OIIPEAEIIATh CTENEHb OKUCIIEHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX

OMpeNesaTh BHUJA XHUMHYECKOM CBsI3M (KOBAJICHTHAsT W HOHHAs) B

HCOPraHN4YCCKUX COCAUHCHUAX

IIpoBepsiemble npeMeTHBIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOT'0 00111er0 00pa30BaHMs

ITo Teme: «BemiecTBO 1 XUMUYECKas! pEaKIMsD)

pacKpbIBaTb  CMBICI ~ OCHOBHBIX  XMMHYECKHUX IOHATHUHA:  pacTBOD,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, DJIEKTPOTUTHIECKAS TUCCOIHAITNS, PEAKITUN
MOHHOTO OOMEHa, KaTaliu3aTop, XMMHYECKOe paBHOBECHE, OOpaTUMbIE H
HEOOpaTUMbBIE PEaKIUU, OKUCIUTEIHHOBOCCTAHOBHUTEIBHBIE DPEAKIINH,
OKHUCJIUTENb, BOCCTAHOBUTENb, OKUCIEHHE U BOCCTAHOBJIEHHUE, AJIIOTPOMHUS,
aM(}OTepHOCTh, XUMUYECKAsI CBSI3h (KOBAJICHTHAS, MOHHASI, METAJTTUYECKAs ),

KpUCTaJUTMYECKask Pel€TKa, CIiaBbl, CKOPOCTh XUMUYECKON peakluu
WJUTIOCTPUPOBATh  B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX MOHATHH U
MIPUMEHSATDH 3TH TTOHATHUS MIPH ONMHMCAHUH BEIIECTB M MX MPEBPAIICHUI
COCTABJISITh YPaBHEHUS SJIEKTPOTUTHUECKOM JUCCOIMAIIUU KUCIIOT, IIeIouei
U COJIEHi, TOJIHbIE U COKpAIlIEHHBIE YPaBHEHHUS PEAKIMil HOHHOTO 0OMeHa
pacKpbiBaTh  CYHIIHOCTh  OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUui

MIOCPEJCTBOM COCTABIIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peakLui



1.5

2.1

2.2

2.3

2.4

2.5

3.1

3.2

IIPOBOJUTH PACYETHI 110 YPABHEHUIO XUMUYECKON pEeaKLuu
ITo Temam: «Hemeramiel u ux coeqUHEHMUSD U «MeTaluIbl U UX COEINHEHUS

XapaKTCpPU30BaTh (OHI/ICLIBaTB) 0611_[1/16 n CHeI_[I/Iq)I/I‘{eCKI/Ie XUMHNUYCCKHEC
CBOMCTBaA OpOCTBIX W CJIOXHBIX BCHICCTB, IMOATBCPXKAAsA OIIHMCAHUC
InpuMepamMu MOJICKYJIAPHBIX W HWOHHBIX ypaBHeHI/Iﬁ COOTBETCTBYHOIINX

XUMHYECKUX PEaKIUi

COCTaBJIATb YPAaBHCHUA peaKum?I, MOATBCPKAAOIMUX CYHIECCTBOBAHWEC

TCHETUYECKOM CBA3U MCXKIY BCHICCTBAMU PA3JIMYHBIX KJIACCOB

IIPpOrHO3UPOBATh CBOMCTBaA BCIIECTB B 3aBUCUMOCTH OT HX CTPOCHHA,
BO3MOXHOCTH IIPOTCKAHUA XUMHUYCCKUX HpeBpameHHﬁ B Pa3JIMYHBIX

YCIOBHAX

CJICZIOBATh MPABUIIAM IOJIb30BaHHS XUMHUECKOM MOCYI0H U J1a00OpaTOpHBIM
o0OpyJIOBaHMEM, a TakXe IMpaBUjIaM OOpaIleHHsT C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIHMSMH TI0 BBINOJHEHHIO J1TAOOpaTOPHBIX
XUMHYECKHUX OTIBITOB TIO TIOJTYYSHHUIO U COOMPaHUIO Ta3000pa3HBIX BEIICCTB

(aMMUaKa ¥ yIrJIeKHCIIOTO rasa)

MIPOBOMTH PEAKITUH, IMOATBEPKIAOIINE KAYSCCTBCHHBIH COCTaB Pa3IMIHBIX
BEIIIECTB: PACIO3HABATh OMBITHBIM MyTEM XJOPUA-, OpOMUJA, HWOAUI,
kapOoHat, pocdar, cunukar, cyabdar, THIPOKCHUINOHBI, KATHOHBI aMMOHUS,
WOHBl H3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX pacTBOpax

HCOPTraHNYCCKUX BCIICCTB
[To Teme: «XuMHs U OKpY>Karolas cpeaay

pacKpbIBaTb CMBICI OCHOBHBIX xumudeckux mnoHsatui: I[IJIK Bemectsa;

KOpPpO3uAa MCTAJLJIOB

MPUMEHSITh OCHOBHBIEC OTEPAIlUU MBICIIUTEIBHON EATeIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IICHIE, CUCTEMATU3aIINIO, BBISIBJICHUE TPUUYUHHO-
CIIEJICTBEHHBIX CBS3€H — JUIS M3yUYEHHUS CBOMCTB BEIIECTB M XHMHUYECKUX
peaKkinii; eCTeCTBEHHOHAy4YHbIE METO/bl TO3HaHUS — HaOJO/IeHHE,

U3MEepeHne, MOICTUPOBAaHUE, SKCTIEPUMEHT (PEealIbHbIN U MBICIICHHBI)



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA
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IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
[TepBoHavanbHbIE XUMUYECKUE TOHATUS
[Ipenmet xumun. Ponap XUMUM B )KU3HU YEJIOBEKA. XUMHS B CUCTEME HayK. Tena u

BemecTBa. PU3nMUECKUE CBOMICTBA BEIISCTB. ArperaTHoe COCTOsIHHEC BCIICCTB

IlonsTue 0 MeTodax MO3HAHUA B XUMHUHU. YHCTBIE BEIIECTBA U CMECH. CnocoObl

paszaeneHust cMecen

ATOMEI U MOJICKYJIBL. Xumuueckue 35eMenTbl. CHMBOJIBI XUMHYECKHUX DJIEMEHTOB.

HpOCTHC H CJIOKHBIC BCIICCTBA. ATOMHO'MOJ’ICK}’J’IHPHOC YUCHUC

Xumudaeckast (bOpMYJ'Ia. BaneHTHOCT, aTOMOB XHMMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCUICCTB. OtHocurenbHas aroMHas macca. OTHOCUTEIIbHAS

MOJICKYJIsIpHasa Macca. MaccoBas J0JIs1 XUMHYCCKOI'o 3JIEMEHTA B COCAUMHCHUU

Komnnuectso Bemectsa. Monbs. MosspHas Macca. B3auMoCBsA3b KOJIMYECTBA, MACCHI
U YHcla CTPYKTYPHBIX €JUHMIl BemecTBa. Pacdy€rel mo QopmysiaM XUMHYECKHX

COCTUHEHUN

dOusnueckue U XUMHUYCCKHUE SBICHUS. XUMHUYCCKas pcakuuga u eé IIpHU3HAKH. 3akoH
COXpPAaHCHUA  MACChl  BCUHICCTB. XUMUYECKHUE YpaBHCHHAL. KJIaCCI/I(bI/IKaLII/ISI

XUMHUYECKHUX peaklid (COeTUHEHMs, pa3I0KEeHHs, 3aMellleHus, OOMeHa)

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYIIOM, C MpaBWIaMu
paboThI B 1TabOpaTOpUH U puéMaMH 00paleHHs C 1ab0opaTOPHBIM 000PYAOBaHUEM,
M3y4YeHHE U OnHcaHue (PU3NUYECKUX CBOMCTB 0Opa3l0OB HEOPTaHWYECKUX BEIECTB,
HabOmoeHne (pu3nveckux (MJIaBlieHHE BOCKA, TassHUE JIbJla, pacTHpaHHe caxapa B
CTYINKE, KHUIEHHE M KOHJEHCAlUsi BOJAbI) M XHMHUYECKUX (TOpEeHHEe CBeYH,
IIPOKAJIMBaHUE MEAHON MPOBOJIOKH, B3aMMOJECHCTBUE MeJa C KUCIIOTOM) SBJICHUH,
HaONO/IeHUe W ONHMCAaHME T[PU3HAKOB MPOTEKAHUS XUMHUYECKHUX peakuil
(pa3noxeHue caxapa, B3aMMOJEHCTBHE CEpHOM KHCJIOTHI C XJIOpPUIOM Oapus,
pasznoxxenue ruapokcuaa menu(ll) mpu HarpeBaHuM, B3aMMOJEHCTBHE JKele3a C
pactBopom coiu Menu(ll), nydenune cnocoOoB pasneneHus: cmecel (C MOMOILBIO
MarHura, (QuiIbTpOBaHUE, BBIMApUBAHUE, AUCTWUIALUA, XpomaTorpadus),

MMPOBCACHUC OYUCTKU HOBapeHHOﬁ COJIH, HaGJIIO,[[eHI/Ie U OIHMCaHHUC PE3YJIbTATOB



2.1

2.2

2.3

2.4

2.5

2.6

2.7
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2.9
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IIPOBEJICHUS] OMNbITa, WIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MacChl, CO3/IaHUE

MOJIeJIe MOJIEKY (IIapOCTEPKHEBBIX )
Baxwuelinme npeacTaBuTeNIn HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech ra3oB. CoctaB Bo3ayxa. Kucimopos — 31eMeHT 1 IpOCTOe BEIECTBO.
Haxoxnenue kuciopo/a B mpupoze, GU3NIecKre 1 XUMHUIECKIE CBOMCTBA (peaKuH
ropenusi). Okcunpbl. [Ipumenenue kuciaopona. CrnocoObl MONMy4eHHUs] KUCIOpOoJa B
nabopaTopuu U HpoMbIIIeHHOCTH. KpyroBopotr kucinoposaa B mpupojge. O30H —

AJJIOTPOIIHAsA MOAU(PUKALUS KUCIOpOoJa

TernoBoit 3pPekT XUMUUECKON peaky, TEPMOXUMUYECKHAE yPaBHEHHS, SK30- U
SHAOTEPMHUUYECKHE peakuMH. TOIIMBO: yrosb M MeETaH. 3arpsA3HEHHE BO31yXa,

yCHUJICHHE TTapHUKOBOTO 3(ekra, pazpylieHne 030HOBOTO CII0s

Bonopox — anmemeHT W mpocroe BemecTBo. HaxokieHue BoJOpoia B IMPUPO/IE,
(bu3HYecKre U XUMUIECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI MmoTy4yeHus. Kuciots n

conu
ModsipHblii 00bEM Ta30B. PacuéTsl M0 XUMHUYECKUM YPaBHEHUSM

dusnyeckue cBOMCTBA BOJbl. Boaa kak pactBopureinb. PactBopsl. HackieHubie u
HEHACBIIIEHHbIE PacTBOpPbl. PacTBOpMMOCTh BemecTB B Boae. MaccoBas 10Js
BEILIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA BoAbl. OcHOBaHus. Ponb pacTBOpoB B
MpUPOJIE U B JKU3HU delioBeKa. KpyroBopor Boabl B TpHUPOAE. 3arps3HEHUE

IPpUPOAHBIX BOI. OxpaHa " OYHUCTKA NPpUPOAHBIX BOJ

Knaccudukanus Heopranmueckux coemuHeHud. Oxcuapl.  Knaccudukanus
OKCHJIOB:  cojieoOpa3yromive  (OCHOBHBIE,  KHUCJIOTHBIE, aM(OTEepHbIE) U
HecosneoOpasyromue. Homenkiatypa okcuzoB. @Du3MUecKHe U XHMHUYECKHE

CBOMCTBA OKCUAOB. [lomyueHne okcuoB

OcnoBanwust. Knaccudukanus ocHOBaHMIA: MENOYN U HEPACTBOPHMBIE OCHOBAHUSI.
Homenknarypa ocHoBanuii. dusznueckue MU XMMHYECKHE CBONCTBA OCHOBAHUM.

[TonydyeHnue ocHOBaHMI

Kucnotel. Knaccudukarmus xucinor. Homenkiatypa kucnor. Duszndeckue u
XHMHYECKHE CBOMCTBAa KHCIOT. Psga axtuBHocTM MeTayuioB H.H. bekerosa.
[Tomyuenue kucior

Comu. Homenknatrypa coseil. ®usznueckue U XUMHYECKHE CBOMCTBA COJIEH.

[Tonydenue coneit

I'emermueckast CBSI3b MCXKIY KiIacCaMM HEOPTaHUYCCKUX COC}II/IHCHI/Iﬁ
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XUMHUYECKUH IKCTIEPUMEHT: Ka4EeCTBEHHOE OMpeAeIICHUE COACPKAHUSI KUCIOPOaa B
BO3/yXe€, MMOJy4YeHHe, COOMpaHue, paclio3HaBaHUE U U3YYCHUE CBOWCTB KHUCIOPOAA,
HaOIII0/IEHUE B3aUMOJICHCTBUS BEIIECTB C KHCIOPOJAOM M yCIOBUS BO3SHUKHOBEHHS
W TpeKpaimeHus TopeHus (moxkapa), O3HAKOMJICHHE C 00pa3laMud OKCHIOB M
OIMHMCaHUE UX CBOMCTB, Oy4eHUE, COOMpaHKe, paclio3HABAaHUE U U3YUCHHE CBOIICTB
Bojiopoza (ropeHue), BzaumoielicTBre Bogopoaa ¢ okcuaom meau(ll) (BozmosxkHO
HCIOJIb30BaHNE BHUJICOMATEPHAIIOB), HAOIIOACHHE 00Pa3IOB BEIIECTB KOJIMYESCTBOM
1 ™Momb, uccienOBaHHE OCOOCHHOCTEH pAaCcTBOPEHUS BEHICCTB C PAa3IMYHOM
PacTBOPUMOCTBIO, TPUTOTOBJICHHE PACTBOPOB C OMPEEIEHHON MaccoBOW moiei
pacTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBHE BOABI C MeTaulaMH (HaTpueM U
KanpliueM) (BO3MOXKHO  HCIIOJNIb30BAaHHE  BHUAEOMATEpUAIOB),  OMpeiesieHHe
PacTBOPOB KHCJIOT U MIEIOYCH ¢ TIOMOIIBIO MHIUKATOPOB, HCCIICIOBaHUE 00pa3IoB
HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, HAONIOJICHNE U3MEHEHUS OKPACKU
WHINKATOPOB B PacTBOPAX KHUCIIOT U MISJIIOYCH, H3yUYEeHUE B3aUMOJICHCTBHUS OKCHIIA
meau(ll) ¢ pacTBopoM cepHOW KHUCIOTBL, KHUCIOT C MeETalJlaMH, peaKiuil
HEHUTpaIu3alyy, TOJyYeHHUE HEPACTBOPHMBIX OCHOBAaHUH, BBITECHEHHE OJIHOTO
MeTajjia IPyTUM U3 pacTBOpPa COJH, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a/1ad M0 TEME

«BaxxHelmme Ki1accel HEOPraHMYECKUX COSTUHEHNI»

[Iepnonnueckuit 3akoH u [lepuonnueckas cuctema XMMU4ECKUX 351eMeHToB J1.1.
MenpeneeBa. CtpoeHue aToMoB. XUMUYeCKas CBA3b. OKUCIUTENIBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIIUN

[lepBble TOMBITKA KJIACCU(PHUKAIIMM XUMHUUECKUX 3JeMeHTOB. [lonsTHe 0 rpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJOYHbIE M MIEJOYHO3EMENbHbIE METalIbl, TaJIOreHBbl,
WHEpPTHBIE Ta3bl). OJEMEHTHI, KOTOpble O00pa3yloT aM{QOTepHbIE OKCHUABI U

THUAPOKCHIBI

[Tepuonuueckuii 3akoH. [lepronuueckas cucTteMa XUMHUYECKUX djieMeHToB J[.U.
MenneneeBa. KopotkomneproaHas u anmuHHonepuoaHas (opmbel Ilepuoamueckoit
cucteMbl xumuueckux diemeHToB J[.M. MenneneeBa. Ilepwoasl u TpyImiibL.

OU3NYECKUI CMBICI TOPSIAKOBOIO HOMEPA, HOMEPOB NEPUOA U TPYIIIIbI 3JIEMEHTA

Crpoenne atomoB. CoctaB aTOMHBIX sjep. M3orombl. OnexTpoHbl. CTpoeHHe
IEKTPOHHBIX ~ 000JI04eK aTOMOB  MepBbIX 20 XUMHMUYECKUX  DIIEMEHTOB
IIepuonnueckoit cucremsl J[.M. MenneneeBa. XapakTepUCTHKa XHMHYECKOTO

3JIEMEHTa Mo ero nosoxenuto B [lepuoanueckoii cucreme .M. Menneneena

3aKOHOMepHOCTI/I HN3MCHCHHUA  paauyca aTOMOB XHUMHUYCCKHUX 9JICMCHTOB,

METAUNIMYECKUX 1 HEMETANIMYSCKUX CBOMCTB I10 IpynmaMm U nepuoaam. 3HadcHUE



3.5

3.6

3.7

[Tepuoanueckoro 3akoHa U [lepuoauyecKkoil CUCTEMbl XUMUYECKUX dJIEMEHTOB IS

pa3BuTHs Hayku U pakTuku. [[.1. MenneneeB — yu€Hbld U TpaXJaHUH

Xumuueckass  cBs3b.  KoBaneHTHas  (moJjisipHass U HEMOJSIpHAsi)  CBA3b.

BHGKTpOOTpI/IHaTCJILHOCTB XUMHUYECKHUX 3JIeMEHTOB. MIOHHAas CBS3b

CreneHb okucaeHUS. OKHCINTEIbHOBOCCTAHOBUTEILHEIC peaKknuu. HpOI_[CCCLI

OKHCJICHMS U BOCCTaHOBJICHU. OKHCINUTEIN ¥ BOCCTAHOBUTEIHN

XUMUYECKHUI SKCIIEPUMEHT: U3yUeHUe 00pa3lioB BELIECTB METAUIOB M HEMETAJIIIOB,
B3aUMO/IEHCTBHE THAPOKCH]IA LIMHKA C pACTBOPAMHU KHUCJIOT U IIEJI0YEH, TPOBEACHNE
ONBITOB,  WIUIIOCTPUPYIOIIUX  IMPUMEPHI  OKUCIUTEIBbHO-BOCCTAHOBUTEIbHBIX

peakuuii (ropeHue, peakluy pas3ioKeHUs, COSTUHEHUS)

9 KUIIACC
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IIpoBepsieMblii 3JIEeMEHT COACPKAHUS

BemectBo u xumuyeckas peakuus. [lopropenue

[lepuonnueckuii 3akoH. [lepuonnueckas cucrteMa XUMHUYECKUX 3yeMeHToB J[.U.
MenpeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTM B HW3MEHEHUH CBOMCTB
XUMUYECKUX 3JIEMEHTOB IEPBbIX TPEX NEPUOOB, KAIHs, KaIbIUs U UX COCUHEHUN
B COOTBETCTBUHU C MTOJI0KEHUEM JIEMEHTOB B [leprnoanyeckoii cuctreme u CTpoeHuEM

HnX aTOMOB

Crpoenue BeliecTBa: BUJIbl XUMUYECKON CBSI3U. THUIBI KPUCTANIMYECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BEIECTBA OT THUIA KPUCTAJUIMYECKOW PEIIETKH U BUIA
xuMuueckon cBsa3u. Kimaccudukanus 1 HOMEHKJIaTypa HEOPTaHUYECKUX BELIECTB
(MexxayHapoJiHasi U TpUBHaAJbHAas1). XMMHUECKHE CBOWCTBA BEIIECTB, OTHOCAIIUXCS
K pa3IMyHbIM KjaccaM HEOpPraHMYEeCKUX COEJUHEHUN, TEeHETHYecKas CBA3b

HCOPTraHNYCCKUX BCIICCTB

Krnaccudpukanys XuMUYECKUX peaklUuid M0 Pa3IMYHBIM NpHU3HaKaM (10 4YHUCIy U
COCTaBy YYaCTBYIOIIMX B pEaKIMH BEIIECTB, MO TemioBoMy 3ddexTy, 1o
U3MEHEHHUIO CTENEHEH OKMCIEHUS XMMUYECKUX 3JIEMEHTOB, MO0 0OpaTMMOCTH, IO
Y4acTHIO KaTalu3atopa). JDK30- U dHAOTEPMUUYECKUE PEAKIIUU, TEPMOXUMUYECKUE

ypaBHeHHs. [IoHsATHE O CKOPOCTH XMMHUYECKON peaKuu

[TousTue 00 O6paTI/IMBIX n H606paTI/IMBIX XUMHUYCCKUX pPCaKIUAX. Ilonsatue o

TOMOTI'CHHBIX W TC€TCPOICHHBIX PCAKIUAX. ITonsiTHE O XMMHYECKOM PaBHOBCCHHU.
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CDaKTOpBI, BJIMAIOIUC Ha CKOPOCTH XUMHYECKOMN pCakun M IOJIOKCHUC

XUMHYCCKOI'0 paBHOBECUA

OKHCIIUTENEHO-BOCCTAHOBUTEIIHHBIC peaKkuum, AIEKTPOHHBIN OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKLuu. CocraBnenue YpPaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMHA €  MCIOJb30BaHUEM  METOJa

QJICKTPOHHOI'O OanaHca

Teopus 3JIEKTPOIUTHUECKON JTUCCOLMALUU. IJIEKTPOIUTHI M HEIJIEKTPOJIUTHI.
Katnonbl, aHnonsl. MexaHu3M OHUCCOIMALMUA BEHIECTB C Pa3IMYHBIMU BHJIAMHU
xumuueckor cBszu. CreneHb nucconuanuu. CuibHBIE W CIaOble SJIEKTPOJIHTHL.
Peakiun noHHOTO OOMEHA. YCIOBHUSI MPOTEKAHUS PEAKIUNA HMOHHOTO OOMEHa,
MOJIHBIE W COKpAILEHHbIE HWOHHBbIE YpaBHEHUs peakuui. CBoilcTBa KHCIIOT,
OCHOBAaHHH U COJICH B CBETE MPEACTABICHHUHN 00 IEKTPOTUTUIECKON JUCCOIHAITIH.

KauecTBeHHbIC PCaKu Ha HOHBI. ITonsTue o TUAPOJIN3C colei

XUMHAYECKUH IKCIEPUMEHT: O3HAKOMJICHHE C MOJCISAMH KPUCTALTHYSCKUX
peHIETOK HEOPraHWYECKUX BEIIECTB — METAJUIOB U HEMETAJLIOB (rpadurta u anmasa),
CIIOYKHBIX BEIIECTB (XJOpHUIAa HATPHsI); HCCICIOBAHHE 3aBUCUMOCTH CKOPOCTH
XMMHAYECKOH pEakiMi OT BO3JCHCTBUS Ppa3IMuYHBIX (PAKTOPOB; HCCIICIOBAHUE
IIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MpoIecca JAUCCOIHMALUN KHUCIIOT,
menodei u cosiedd (BO3MOXKHO HCIIOJIb30BAaHUE BHCOMATEPUAIIOB); TPOBEICHUEC
OIBITOB, MJUTIOCTPUPYIOIIUX TPU3HAKH TPOTEKAHUs PEaKIUii HOHHOrO OOMeHa
(oOpa3oBaHue ocaaka, BBIJCIICEHWE Ta3a, OO0Opa30BaHHWE BOJbI); OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPbl  OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKIUiA
(ropeHHe, peakiuu Pas3lIoKEHUs, COSJAUHEHHs); paclo3HaBaHHE HEOPTaHUYCCKHUX
BEIIECTB C TOMOINBIO  KA4YeCTBEHHBIX  PEAKIMii Ha  HMOHBI, pPEIICHHUE

OKCIICPUMCHTAJIbHBIX 3a/1a4
Hemerannsl u ux COCIUHCHUA

OO6mas xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIE
crenieHn okucieHus. CTpoeHHe U (PU3NYECKHE CBOMCTBA IMPOCTHIX BEIIECTB —
rajoreHoB. XUMHUYECKHE CBOMCTBA Ha NpUMEpe Xjopa (B3aUMOJAEHUCTBUE C
MeTajjlaMi, HeMeTajulaMu, mienodamu). XiopoBojpopoa. ComnsHas KHCTIOTa,
XUMHYECKHE CBOWCTBA, I[OJy4YeHUEe, NpumeHeHue. JlelictBue xjopa U
XJIOPOBOJIOPO/Ia HA OPraHU3M YesloBeKa. BakHelme XJI0puabl U UX HAXOKICHUE B
npuponae

O6mas xapakrepuctuka 31eMeHToB VIA-rpynmel. OcOOEHHOCTH CTPOSHHS aTOMOB,

XapakTepHbIe cTeneHn okucieHus. CTpoeHne u (PU3NYECKUe CBOMCTBA MPOCTHIX



2.3

2.4

2.5

BEIIECTB — KUCIIOPOJIa U Cephl. AJUIOTPOITHBIE MOIU(PUKAIIMH KUCIOPOJIa U CEpPHI.
Xumudeckue cBoicTBa cepbl. CepoBOIOPOI, CTPOCHHE, PU3NUECKUE M XUMHUECKUE
cBoiicTBa. OKCUABI CEPBI KaK MPEACTABUTENN KUCIOTHBIX OKCUA0B. CepHas KUCIIOTa,
(bU3UYecCKre U XUMUYECKHE CBOIMCTBA (00IIMe KaK MPeCTaBUTENS KJIacca KUCIIOT
cneunpuyeckue). XUMUYECKUE PEAKLWH, JIeXKAI[HMEe B OCHOBE IMPOMBIIIICHHOTO
croco0a TMonydeHuss cepHOd KHCIOThl. [Ipumenenue. Conu CEpHOM KHCIIOTHI,
KaueCTBEHHAs peaknus Ha cynbdar-uoH. Haxoxmaenue cepbl U €€ COeIMHECHUN B
pUposie. XUMUUYECKOE 3arpsi3HEHUE OKPYKaIoLIeH Cpeapl COENUHEHUSMU CEpPbI
(KUCTIOTHBIE  JTOKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
MIPeI0TBPALLEHUS

O6bmas xapaktepuctuka 3neMeHToB VA-rpyrbl. OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapaKTepHbIE CTENIEHN OKUCIIEHU. A30T, paCIPOCTPaHEHUE B IPUPOJIE, PU3NIECKUE
U XxuMHuueckue cpoiictBa. KpyroBopot azora B nmpupojie. AMMUak, ero puandeckue
U XMMHMUYECKHE CBOMICTBa, IOJlydeHHEe WU npuMeHeHue. Coim aMMOHHMA, HUX
¢u3nyeckue U XMMHYECKHE CBOMCTBA, nMpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHUS. A30THasg KUCIIOTa, €€ MOoJy4yeHHe, (PU3MUECKHUe U XUMHUUYECKUe
cBoiicTBa (0OOIIME Kak TpPEACTaBUTENs Kilacca KUCIOT U creuuduyueckue).
Vcnonb30BaHue HUTPATOB U COJIEH aMMOHHUS B KaU€CTBE MUHEPAJIbHBIX YA0OPEHHIA.
XUMUYECKOE 3arps3HEHHE OKPYKAIOIeH cpelibl COeIMHEHUSIMU a30Ta (KUCIOTHbIE

AOXIH, 3aIrpsAA3HCHUEC BO31yXa, IIOUBLI U BOI[OéMOB)

dochop, ammorponHbie Moaudbukanuu ¢Gocdopa, GUHMUECKUE W XUMHUUYECKHE
croiictBa. Okcup docdopa(V) u pochopnast kucnora, Pu3nIecKue U XUMUISCKUE
cBOiicTBa, monydeHue. lcmonb3oBanue ¢ocdaroB B KadecTBe MHUHEPATbHBIX
ya00peHuit

Oomast xapakrepucTrka 31eMeHToB |V A-rpynmel. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble CTENEHU OKUCICHMS. YTJIepoj, auIOTpOonHble MOAudUKalny,
pacnpocTpaHeHue B Mpupoje, Gpu3uveckue U XUMHYECKHUE CBOUCTBA. AJcopOIus.
Kpyrosopor yrnepoma B mnpupome. Oxkcuisl yrieponaa, HX (QHU3MYECKHE U
XUMHYECKHE CBOWCTBA, IEHCTBUE HA KUBBIC OPTaHU3MBI, IIOTYICHHE U TPUMEHEHUE.
DKOJIOTHYECKHEe TpoOIeMBbl, CBs3aHHble ¢ okcuaom yriepoaa(lV); rumoresa
rJI00aTFHOTO TIOTEIUICHHSI KITMMAaTa; MapHUKOBEIN 2 (dekT. YroimpHas KUCIOTa U e€
conmu, UX (U3NUecKue M XUMHYECKHE CBOICTBa, MOJyuYe€HHUE U TPUMEHEHHE.
KauecTBenHnas peakus Ha kapOoHAT-HOHBL. Vcronb3oBaHne KapOOHATOB B OBITY,

MCOUIHUHEC, IPOMBIIIJICHHOCTH U CCJILCKOM XO03SICTBE



2.6

2.7

2.8

[TepBoHayanbHble TOHATHS 00 OpPraHMYECKHX BEIIECTBAX KaK O COCIUHEHUSX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJIEH, 3TaHOJ, TJIMLIEPUH, YKCYCHasl KHCIIOTa).
Wx coctaB u xumuieckoe crpoeHue. [IoHsATHE 0 OMOTOTHYECKN BaKHBIX BEIIECTBAX:
KHUpax, Oelkax, yrieBoJax — M UX POJM B KM3HU 4YeloBeKa. MarepuaibHoe

CAUHCTBO OPraHUYCCKUX U HCOPTAaHNYCCKUX COGI[I/IHGHI/Iﬁ

Kpemuuii, ero ¢usnueckue u XMMHUYECKHE CBOMCTBA, MOJyY€HUE U MPUMEHEHHE.
Coenunenus kpeMuust B npupoge. O0mue npeacrasienus 00 okcuae kpemuusi(1V)
U KpeMHHMeBOH kucnore. CHIMKATBhl, UX MCIIOIb30BaHME B OBITY, MEIUIUHE,
MPOMBIIIICHHOCTH. BaXHelIe CTpoWTeIbHbIE MaTepHaibl: KepaMHKa, CTEKIIO,
1eMeHT, OeToH, xkene300eToH. [IpoOnembl 0Ge30macHOro  MCMOIB30BAHUS

CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCCI[HGBHOI\/’I KHU3HU

XUMHUECKUH AKCIEPUMEHT: H3Y4YCHHE O0O0pa3loB HEOPTraHMYECKHX BEIIECTB,
CBOWCTB COJITHOM KHMCJIOTBI; IPOBECHUE KAaU€CTBEHHBIX PEAKIMHA Ha XJIOPUI-HUOHbI
1 HaOJIOJICHWE MPU3HAKOB WX NPOTEKAHUS; OIBITHI, OTpaXKaromue (Gpu3mdeckue u
XMMUYECKHE CBOMCTBA T'aJIOT€HOB M MX COEAMHEHUH (BO3MOYKHO HCIHOJIb30BAHUE
BUJICOMATEPHAIIOB); O3HaKOMJIEHHE C oOpa3luaMu XJIOpPUIOB (TaJOreHH]IOB);
O3HAKOMJIEHHE C 00pa3laMu Cepbl U €€ COeIMHEHUAMHU (BO3MOXHO MCIOIb30BAHUE
BHJICOMATEPHAJIOB); HAOIIOJCHUE MpoIlecca OOyTIMBAHMS caxapa IO JeHCTBHEM
KOHIICHTPUPOBAHHOW  CEpPHOM  KHUCIOTBHI; M3Y4YEHHE XHMMHUYECKHX CBOWCTB
pa30aBIeHHON CEpHON KUCIOTHI, MPOBEACHUE KaUeCTBEHHON Peakluu Ha Cyibdat-
MOH W HaONro/eHue Mpu3HaKa € MPOTCKaHHS, O3HAKOMJICHHE C (U3UYCCKUMHU
cBOWcTBaMH a30Ta, (ochopa M HX COEAMHEHHH (BO3MOXKHO HCHOJIH30BAHNE
BHJICOMAaTepHaIOB), 00pa3aMu a3oTHBIX U (pochopHBIX ya00peHU; MmomydeHue,
coOMpaHue, pacrno3HaBaHWEe M M3Y4YCHHE CBOWCTB aMMHaKa; IPOBEACHUE
KayeCTBEHHBIX PEAKIIMi HA HOH aMMOHHUS U (ochaT-HOH U U3yUeHHE MTPU3HAKOB UX
IIPOTEKAHUs, B3aUMOJECUCTBUE KOHICHTPUPOBAHHOM a30THOM KHUCIIOTBI C MEIBIO
(BO3MOXKHO UCTIOJIb30BaHUE BUJICOMATEPHAJIOB); U3yucHHE MoIesei
KPUCTANIMYECKUX pPEmeETOK anMasa, rpadura, ¢ylepeHa; O3HAKOMIICHHE C
MPOIIeCCOM  acOpOIMU  PAaCTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YyIJIEM U
YCTPOWCTBOM MPOTHBOTa3a; MOJydeHHe, COOMpaHue, paclio3HaBaHUE U M3yUYCHHE
CBOWCTB YTJIEKHCIIOTO ra3a; MPOBEJACHNE KaYeCTBEHHBIX peakluii Ha KapOoHAT- U
CHJIMKAT-UOHBl M HW3YyYEeHHE TPHU3HAKOB WX TMPOTEKaHHs, O3HAKOMIICHHE C
MPOAYKIUEH CHITMKATHOW MPOMBIIIIICHHOCTH; PEIICHHE YKCIICPUMEHTAIBHBIX 3324

no TeMe «BaxxHelIe HeMETAIJIbI U UX COETMHEHUIY

Mertamisl 1 uxX COCIUHCHUA



3.1

3.2

3.3

3.4

3.5

3.6

3.7

OGH_IaSI XapaKTepI/ICTI/IKa XUMHWYCCKHUX JJICMCHTOB — MCTAJIZIOB HAa OCHOBAHUU HUX
nojoxxeHus B [lepuoanueckoit cucreme xumuueckux sneMmeHToB J[.1. Mennaeneena
nu CTpOGHI/IH aTOMOB. CTpOeHI/IG MCTAJIJI0B. MeTaJIJII/I‘-ICCKaH CBA3b U MCTAJIJINUCCKas

KpUCTAJUIMYECKas peHIETKA. DIICKTPOXUMUYECKUH Pl HAIPSIKEHUH METAIITIOB

dusnyeckue U XMMHUYECKHE CBOHCTBAa MeTaioB. OOmme crnocoObl MOIyd4eHUs
MeTayuioB. lloHsATHE O KOpPpO3MM METalIOB, OCHOBHBIE CHOCOOBI 3aIUTBHI UX OT
koppo3uu. CruiaBbl (CTajib, YyryH, JIOPAIIOMUHMM, OpOH3a) U MX NPUMEHEHUE B

6BITy 1 IPOMBIIIJICHHOCTH

[[lenounsle Meramiel: nonoxeHue B Ilepuonnyeckoil cucremMe XUMHYECKUX
anemenToB JI.MI. MenzneneeBa; cTpoeHHME MX aTOMOB; HAaxOXKJIECHHE B IPUPOJIE.
dusnueckue U XMMUYECKHE CBOMCTBA (Ha mpuMepe Hatpus U Kaiaus). OKCuabl u

THAPOKCUABI HATPUS U KaJlus. HpI/IMeHeHI/Ie IICJIOYHBIX METAJIJIOB U UX COGI[I/IHGHI/Iﬁ

[IlesrouHO3eMENBHBIE METAIUIBI MArHUM U KaJIbIUMI: T0JI0keHUE B [Iepronuueckon
CUCTEME XHMMHUYeCKHX odneMeHToB [[.JMI. MenneneeBa;, cTpoeHHE HX aTOMOB;
HaxoJeHue B npupoje. Pusndeckue U XUMUIECKUE CBOMCTBA MarHus U KajbLus.
Baxneiimue coequHeHUs Kaublus (OKCHUI, TUAPOKCUT, cosn). JKECTKOCTh BOMBI U

COCOOBI €€ yCTpaHEeHHUs

AmomuHui: nonoxenue B Ilepuonuueckoil cucteMe XumMuueckux aneMeHToB [
MenieneeBa; CTpOCHUE aTOMa; HaXOXAeHUE B ipupoae. PU3HUecKue 1 XUMUYECKUE

CBOMCTBa aFOMUHUS. AMGPOTEpHBIC CBOMCTBA OKCHA U TUAPOKCHA ATFOMUHUS

Kenezo: nonoxenue B Ilepuonuueckoid cucremMe xumMuyeckux snemeHtoB [[.H.
MenieneeBa; cTpoeHHE aTOMa; HAXOXKJIeHUE B Ipupoie. Pu3nueckne u XHMUIECKUE
cBoiictBa >kene3a. Oxcuapl, Tuapokcunasl u conu xkenesa(ll) u xenesa(lll), ux

COCTaB, CBOMCTBA U NOJy4CHHUE

XUMUYECKUH SKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3llaMH METAJIJIOB U CIUIABOB, UX
(U3MYECKUMHU CBOMCTBAMU; U3yUYEHHUE PE3yIHTaTOB KOPPO3UH METAIIIOB (BO3MOKHO
WCIIOJIb30BaHNE BHUICOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHJA
KalbllUsl W HATpUsi C BOJON (BO3MOXHO HCIIOJIb30BAHHE BHIEOMATEPHAIIOB);
HCCIIeIOBAaHUE CBOWCTB KECTKOW BOJIBI; MPOIlecca TOPSHHS JKejle3a B KHUCIOPOJIE
(BO3MOXKHO  HWCIONB30BAaHUE  BHJIEOMATEPUANIOB);  MPU3HAKOB  MPOTEKAHHS
Ka4eCTBCHHBIX PEAKIIMil HAa HOHBI (MarHus, KaJIbIHs, ATIOMHHNS, IUHKa, xene3a(ll)
u okenesa(lll), memu(ll); HaGmromeHWe W oNMMCaHWE TPOIIECCOB OKPAIIMBAHUS
IUTAMCHH HMOHAMHW HATpHs, KaIusd M KajdbIusd (BO3MOXXHO HCIOJH30BaHUE

BI/IILCOMaTCpI/IaJIOB); HUCCICIOBAaHUC aM(I)OTCpHLIX CBOICTB THUAPOKCHU A AJIIOMUHHUA N



4.1

4.2

4.3

TUAPOKCHJIA IIMHKA; PELICHUE HKCIIEPUMEHTAJIbHBIX 3a/1ay mo TeMe «Baxueime

METaJIIbl U UX COCIUHEHUS
XHMHS U OKpYyXKaromas cpena

Hosrie MaTepurajibl U TCXHOJIOTHUH. BGHIGCTBa H MaTCpurajbl B HOBCGI{HGBHOﬁ KHU3HHU
YyeJa0oBeKa. XUMUS U 310pPOBBE. be3omacHoe ncnonab30BaHue BCIICCTB U XUMHNYCCKHUX

peakmuii B ObITy. [lepBast mOMOITs TPU XUMHUECKHX 0KOTaX M OTPaBICHUSIX

OCHOBBI JKOJIOTUYECKOW TPAMOTHOCTH. XHUMHUYECKOE 3arpsi3HEHHUE OKPY KaIOIICH
cpenbl TIJIK. Pomp XuMuu B pemieHWH SKOJIOTHYECKUX mpodsieM. IlpupogHbie
WUCTOYHUKU YTIJIEBOAOPOJOB (Yroiib, MPHPOMHBIN Ta3, HEPTh), MPOAYKTHI HUX
nepepaboTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH

XUMUYECKU SKCIEPUMEHT: U3y4eHHE O0pa3lloB MaTepuasoB (CTEKIJO, CIIABbI

METaJJIOB, TOJIMMEPHBIE MAaTEPUAJIbI)



IHPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBHOM
IMPOT'PAMMBI OCHOBHOT'O OBHIETI'O OBPA3OBAHUA

Kon
NpoBepsieMoOro
TpeOOBaHUS

1

11

1.2

1.3

2.1

IIpoBepsiemblie TpeOOBAHUS K NPEAMETHBIM pe3yJbTaTaM 0a30BOro
YPOBHSI OCBOCHUSI OCHOBHOI 00pa30BaTeJIbHOM NMPOrPaMMbl
OCHOBHOT0 0011ero oopaszopanusi Ha ocHose PI'OC

IIpencrasnenue:

O T1I03HaBaeMOCTH SBJICHMHA MpPUPOJbI, IOHUMAaHHE OOBEKTHUBHOMN
3HAaYUMOCTH OCHOB XMMHYECKONW HAyKH Kak O0O0JIaCTH COBPEMEHHOIO
€CTeCTBO3HAHUS, KOMIIOHEHTa OOed KyJbTypbl M IPaKTHYECKOU
JEATEIbHOCTH 4YEJIOBEKa B  YCIOBHUAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHUH CPEAU APYTIUX CCTCCTBCHHBIX HAYK

O HaY4HbIX MCETOJAaX IIO3HAaHHUA, B TOM UYHUCIIC SKCIICPHUMCEHTAJIBHBIX H
TCOPCTUICCKUX METOJdax HCCICI0BaHUA BCIICCTB nu HU3YyUCHUA
XHUMHUYCCKUX peaKHHﬁ; YMEHUEC HCIIOJIB30BAaTh MOJACIN IJIA 00BACHEHUS

CTPOCHUA aTOMOB U MOJICKYJI

0 cdepax mpodeccHoHATBHON ACSITENFHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPEMCHHBIMH ~ TEXHOJIOTHSIMHA, OCHOBAaHHBIMH HAa  JIOCTHXKCHHSX
XMMHUYECKOH HAyKH, YTO IMO3BOJHUT OOYYaIOIIMMCS pPacCMaTpUBaTh
XUMUIO Kak chepy cBoei Oyayiiel mpopecCHOHATBHOM AeATeIbHOCTH U
cllenaTth OCO3HAHHBIM BBIOOP XMMHHM KaK MPOQHUIBHOTO MpeaMeTa Mpu

nepexo/ie Ha YPOBEHb CpeIHero o01iero oopa3oBaHus

Biagenne cucreMol XMMUYECKUX 3HAHUN U YMEHUE IPUMEHSATh CUCTEMY

XHUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

BaXHEHININE XMMUYCCKHE IIOHATHSA: XHMHUYSCKHH DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE W CIIO)KHOE BEIIECTBO, OIHOPOIHAS M
HEOJIHOPO/HASI CMECh, OTHOCUTEIIbHBIE aTOMHAsi U MOJIEKYJIIpHasi Macchl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MOJIIPHBIA 00BEM, OKCHI,
KHUCJIOTa, OCHOBAaHHUE, COJb (CpelHsisl), XUMHUYECKas PEaKIus, peakiuu
COCTMHEHUS, PEAKIMH PA3JIOKEHHUS, PEAKIMH 3aMEIICHUs, PEaKIUN
oOMeHa, TeruioBoii 3(heKT peakinuu, 3K30- U IHIOTEPMUUYECKUE PEaKIIny,
pacTBOp, MacCcoOBast OIS XUMUYECKOTO JIEMEHTa B COCTMHEHUH, MacCOBast
JIOJI1 U TIPOLIEHTHAs KOHIEHTpalUsi BEUIECTBA B PACTBOpPE, SAPO aTOMA,

AIIEKTPOHHBIA CJIOM aToMa, aTroMHas oOpOWTanb, paguyc aroma,



2.2

2.3

3.1

3.2

3.3

3.4

BaAJICHTHOCTD, CTCIICHb OKHMCJICHUAA, XUMHYCCKasa CBsA3b,
ANIEKTPOOTPHULIATENIBHOCTD, MOJISIPHAs U HEMOJISIpHAsl KOBAJICHTHAs CBS3b,
HOHHAaA CBA3b, MCTAJUIMYCCKAA CBA3b, KPUCTAIIINYCCKAA peméTKa
(aToMHasl, HOHHAsI, METAJUINYECKAs!, MOJIEKYJIIpHAs), MOH, KATHOH, aHUOH,
QJICKTPOJIUT U HEIJICKTPOJIUT, SJICKTPOJIUTUICCKAA AUCCOLMals, pCaKInn
MOHHOTO  OOMEHa,  OKUCJIUTEIbHO-BOCCTAHOBHUTENIBHBIE  pEaKIMu,
OKHCJIIUTCIIb u BOCCTAaHOBUTCIIb, OKHCJICHUC n BOCCTaHOBJICHHC,
AIIEKTPOJIN3, XUMHUYECKOE pPaBHOBECHE, OOpaTuMble U HEOOpaTUMBbIe
pEaKIMH, CKOPOCTh XUMHUUECKOM peakiu, katanusatop, [IJIK, koppo3us

METaJIJIOB, CILIABEI

OCHOBOIIOJIATalOIINEe 3aKOHbl XHMHUHU: 3aKOH COXPAHEHUS MaccChl,
nepuoauyeckui 3akoH /.M. MenneneeBa, 3aKOH IOCTOSIHCTBA COCTaBa,

3aKOH ABOTaIpo

TEOPUHU XUMUH: ATOMHO-MOJIEKYJISIPHAS Teopus, Teopus

3HeKTpOHHTquCKOﬁ Aucconuanumn
BJ'Ia,Z[eHI/Ie OCHOBaMH XUMUYIECKOMH I'paMOTHOCTH, BKJIIO‘IaIOIHeﬁi

yMEHHE NMPaBUIbHO UCIIOIB30BaTh U3yUYEHHBIEC BEIIECTBA U MaTepUabI (B
TOM YHWCJIE MHUHEpPAJbHBIE yIOOpEHUs, METAJUIbl U CIUIABbI, MPOIYKTHI
nepepaboTKU  OPUPOJIHBIX  MCTOYHHKOB  YIJIEBOAOPOAOB  (yruis,
NPUPOIHOTO ra3a, HeTH) B OBITY, CETHCKOM XO3sICTBE, HA IPOU3BOJICTBE
U TOHUMAHUE 3HAUEHHUS J>KUPOB, OENKOB, YIJIEBOAOB MJI OpraHu3Ma
YeJI0BEKa; YMEHHUE IPOTHO3MPOBATH BIMSHUE BELIECTB U XUMHUYECKUX

MIPOLIECCOB HAa OPTaHU3M YeNIOBEKa M OKPYIKAIOILYI0 IPUPOTHYIO CpEay

YMEHUEC HUHTCTPUPOBATL XUMHUYCCKHUC 3HAHHA CO 3HAHUAMU JOPYTrUx

y4eOHBIX IPEMETOB

HaJIMYME OMbITa paboThl C PA3TUYHBIMU MCTOYHMKAMU MH(GOpPMAIUU I10
XUMUM  (Hay4dHass W HAYYHO-TIOMYJSIpHAs JIUTEpaTypa, CJIOBapH,
CIPaBOYHMKH, UHTEPHET-PECYPCHI)

yMEHHE OOBEKTUBHO OLIEHUBaTh HWHQPOPMALMIO O BEIIECTBaX, WX
MIPEBPALICHUAX U IPAKTHYECKOM ITPUMEHEHNN U YMEHUE UCTIOIb30BATh €€

AJI1 pCUICHU A y‘-IC6HO-H03HaBaTeJ'ILHBIX 3aga4

Brnanenue ocHOBaMU MOHSTHIHOTO armapara ¥ CHMBOJIMYECKOTO SI3bIKa
XVMHJH JIJIs1 COCTABIICHUST (POPMYJT HEOPTAHUUYECKUX BEIICCTB, YPABHEHHIMA
XUMUYECKHUX peaKIuii; ocHoBaMH xuMuueckod HomeHkIaTypsl (IUPAC u

TPUBUAIBHOM )



7.1
7.2
7.3

8.1

8.2

8.3
8.4

9.1

9.2

9.3

YMeHue OOBSCHATH CBsI3b MOJIOKEHHs 3jieMeHTa B llepuommueckoit
CUCTEME C YHCJIOBBIMHU  XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB
XUMHYECKUX DJJEMEHTOB (COocTaB U 3apsii  sapa, oO0IIee YHcio
AJIEKTPOHOB), pacipeiesIEHUEM JIEKTPOHOB 10 YHEPTETUYECKUM YPOBHSIM

aTOMOB TIEPBBIX TPEX MEPUOAOB, KaIHs U KAIbIIUs

IIpencraBneHre 0 NEpUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMMUYECKHUX
AJIEMEHTOB (paJuyC aroMma, 3JEKTPOOTPULATENIIBHOCTb), IPOCTBIX H
CJIO>KHBIX BELIECTB OT IOJIOKEHUS 2JIEMEHTOB B [leproauueckoii cucreme
(B MazbIX NepuoAax W IJIaBHBIX MOATPYIIAX) U AJIEKTPOHHOIO CTPOEHUS
aToMa

YMeHue Ki1accupuIupoBaTh:

XUMHYECKHUE AJIEMEHTHI

HEOpraHUYECKHe BElIeCTBa

XUMHUYECKHE PeaKuu

YMeHue onpenensirTh:

BaJICHTHOCTb U CTENIEHb OKHCIIEHUSI XUMUYECKUX 3JIEMEHTOB, 3apsi/i HOHA
BUJI XHMHUYECKOW CBSI3M M THUN KPUCTAJUIMUYECKOM CTPYKTYphl B
COEIMHEHUSX

XapakTep cpeibl B BOJHBIX PacTBOpax BeUlecTB (KUCIOT, OCHOBAHUH)
OKHUCJIUTEIb U BOCCTAHOBUTEIh

YMeHue xapakTeprus3oBath (GU3MUECKUe U XUMUYECKHE CBOMCTRA:
MIPOCTHIX BELIECTB (KUCIOPOJI, 030H, BOJOPOA, TpaduT, anMas, KpeMHHIH,
a3oT, ¢hocdop, cepa, XJIop, HATPUH, KA, MarHUi, KaabIUil, ATFOMUHUH,
KEIEe30)

CJIOKHBIX BEILECTB, B TOM YUCJIE UX BOJHBIX PAacTBOPOB (BOAA, aMMHUAK,
XJIOPOBOJIOPOA, CEPOBOJOPOJI, OKCHIBI M TUAPOKCUIBI MeTamwioB |-I1A
rpynmn, amomunus, meau (1), nunka, sxenesa (11 u 111), okenasl yrnepona
(I u 1V), kpemuus (1V), azora u dochopa (Il u V), ceper (IV u VI),
CepHHUCTasi, CepHas, a30THhcTas, a3oTHas, (ocdopHasd, yrojabHas,
KpEMHUEBAsi KUCIOTa U MX COJIH)

MIPOTHO3UPOBATh M XapaKTEPHU30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH
OT UX COCTaBa U CTPOECHMSI, IPUMEHEHNE BEIIECTB B 3aBUCUMOCTH OT UX

CBOﬁCTB, BO3MOXHOCTb IIPOTCKAHUA XUMHUUYCCKUX npeBpameHI/Iﬁ B

PAa3JIMYHBIX YCIIOBUAX



10

10.1
10.2

10.3

10.4
11

111

11.2
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121
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13.2

YMeHHE COCTaBIIATh MOJIEKYJISIPHBIE M MOHHBIE YPaBHEHHs pEaKklUi, B

TOM YHCIIE!
peakIuii HOHHOTO OOMeHa
OKHCJTUTEITFHO-BOCCTAHOBUTEIHHBIX PEaKIIN

WUTIOCTPUPYIONINX XUMHUYECKHE CBOWCTBA M3YUYCHHBIX KJIacCOB (TPYIIN)
HEOPTaHMYECKUX BEIIECTB

MTOATBEPKIAIOIINX TEHETHUYECKYIO B3aMMOCBSI3h MEX Ty HUMHU

YMeHre BBIYUCIATH (IPOBOIUTH PACUYETHI):

OTHOCHUTEIIbHYIO MOJICKYJISIPHYIO M MOJISIPHYFO MacCChI BEIIIECTB, MACCOBYIO
JIOJII0 XUMHYECKOT0 3JIEMEHTa B COCIUHEHUHU

MacCOBYIO JIOJIFO BEILIECTBA B PACTBOPE,

KOJIMYECTBO BEIIECTBA M €T0 MaccCy, 00beM Ira3oB

10 ypaBHEHUSIM XUMHUYECKHUX PEAKIIMi U HAXOIUTh KOJIMYECTBO BEIIECTRA,
00BEM B MacCy peareHTOB WU MPOAYKTOB PEAKIIHH

Bnanenue (3HaHue OCHOB):

OCHOBHBIMH METOJaMU HAyYHOT'O IMO3HAHUS (HAOII0/IEHHUE, U3MEPEHHE,
AKCIIEPUMEHT, MOJICTUPOBAHKE) TIPU M3YYCHHH BEIIECTB M XUMHYECCKUX
SIBIICHUH; YMEHHE CPOPMYIUPOBATH MPOOJIEMYy U TPEUIOKHUTh MyTH €€
perieHus

0e30macHO pabOThl ¢ XUMUYECKUMH BEIIECTBAMH, XUMHUYECKON TOCYI0M
U 1abOpaTOPHBIM 000PYAOBaHUEM

mpaBuiiaMy 06€30MacHOr0 OOpaIIeHUs C BEIIeCTBAMU, UCIIOJIb3YEMbBIMH B
MTOBCETHCBHON JKHM3HH, TPABWJIAMH TIOBEJCHUS B IEISIX COCpEKCHHS
3M0pPOBbSI M OKpYKaIOIIEH MPUPOJHON Cpelbl; MOHMMaHWE Bpeaa
(omacHOCTH) BO3JICHCTBUS HA JKHBBIE OPraHU3MBI  ONPEICIIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIICHHS W TMPEAOTBPAIICHUS WX BPEIHOTO
BO3JICUCTBUSA

Hannuue mnpakTUYecKUX HABBIKOB IUTAHHPOBAHHS W OCYIIECTBICHHS
CIIETYIOIINX XUMHYECKUX SKCTIEPHUMEHTOB:

M3y4YeHUEe W ONMHCaHue (U3MYECKUX CBONCTB BEIIECTB; 03HAKOMIICHHE C
(UBHYECKUMU U XUMHUYECKUMH SIBJICHUSIMH, OIBITHI, WILTIOCTPUPYIOIINE

MMPU3HAKU ITPOTCKAHUA XUMHUUYCCKUX peaKI_II/Iﬁ

HU3YyUCHUC cIoco0oB pasaciICHUs cMmecelt
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135
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13.7
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141
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MOJIyYEHUE KUCIOPO/Ia U U3yUYEHHE €r0 CBOMCTB; MOJIy4YeHUE BOAOPOAA U
M3y4YEHHE €ro CBOMCTB; MOJyYEHHE YTJICKUCIIOro ra3a M HU3y4YeHHE €ro

CBONCTB; ITOJIy4YE€HUE aMMHaKa U U3y4ECHHUE €r0 CBOWCTB

IIPUTOTOBJIEHUE PACTBOPOB C  ONPEACIEHHOM MacCOBOM  J1OJNeH

pacTBOPEHHOTO BEIIECTBA

IIPUMEHEHHE UHAUKATOPOB (JIakMyca, METHIIOpaHka U (eHondranenHa)

AJIL OMPEACIICHUA XapaKTepa CPEAbl B paCTBOPAX KUCIIOT U Hea04ei

UCCIIeIOBaHUE U OMHMCAHHE CBOICTB HEOPraHMUECKHX BEUIECTB PA3IMUHBIX
KJIaCCOB; M3YyY€HHE B3aUMOJECHCTBUSI KHUCIOT C METalUlaMH, OKCHUAAMHU
METaJJIOB, PACTBOPHUMBIMA M HEPACTBOPUMBIMU OCHOBAHUSIMH, COJISIMU;
MOJIy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM; BBITECHEHHE OJHOTO MeTajuia
IpyrUM U3 pacTBOpa COJM; HccleqoBaHHe amM(pOTEepHBIX CBOICTB

THAPOKCUAOB AJIFOMHUHUA U TMHKA

pelIeHre HKCIEPUMEHTANBHBIX 3a7a4 1o TemaM: «(OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCAMHEHUI»; «IIEKTPOIUTHYECKAsT IUCCOLMAIUDY;
«BaxHenmne HeMeTaIbl ¥ UX COeOUHCHUSN», «BaxkHelnme MeTaaiasl U

HUX COCIUHCHUS)

XMUMUYECKHE SKCIEPUMEHTbI, WUTFOCTPUPYIOIIME IPU3HAKUA MTPOTEKAHUS
peakiuii HFOHHOTro 0OMeHa; KaueCTBEHHBIE PEAKIIUU Ha MPHUCYTCTBYIOIINE
B BOJIHBIX pPacTBOpax HOHBI: XJOpPUI-, OpoMHI-, MOAUA-, CyIbdart-,
docar-, kapOboHAT-, CHUIMKAT-aHHUOHBI, THJIPOKCHI-UOHBI, KaTHOHBI
aMMOHHS, MarHus, KaJbIIMsl, aTFOMUHUS, kKeesa (2+) u xenesa (3+), meau
(2+), nuHKa

YMmenue:

NpPEJCTaBIATh  PE3yJbTaThl  dKCIEpUMEHTa B  (opMe  BBIBOJIOB,
JIOKa3aTeibCcTB, TpauKOB W TaOMUI] W BBIABIATH OMITHPHUECKUE
3aKOHOMEPHOCTHU

YCTaHABJIMBATh CBSI3M MEXJy pPEalbHO HAOIIOAAEMBIMU XUMHUYECKUMHU
SBIICHUSMU W TPOIECCAaMH, MPOUCXOAALIIMMH B MaKpO- U MHUKPOMHDE,

00BACHATH IIPUYUHBI MHOFOO6paSI/IH BCIICCTB



INEPEYEHD DJIEMEHTOB COAEPXKXAHUS, TIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 11O XUMHNHU

Kon
1

11

1.2

13

14

1.5

1.6

2.1

2.2

2.3

3.1

3.2

IIpoBepsieMblii 3J1€MEHT COACPKAHMS

[IepBoHayanbHBIE XUMUYECKUE MTOHSATUS
Yucrteie BemecTBa U cMecu. CriocoOsl pa3zieneHus cMmeceit

ATOMBI H MOJICKYJIBI. Xumuueckue 3yeMeHThl. CUMBOJIBI XUMHYECKHX 3JIEMEHTOB.

HpOCTBIC " CJIOKHBIC BEUICCTBA.

Xumunyeckass Qopmyina. BaneHTHOCTP aTOMOB XHMHUYECKHX 3jeMEHTOB. CTerneHb

OKHCJICHUA

3aKO0H IMOCTOSHCTBA COCTaBa BCIICCTB. OtHocurenbHas aToMHasg Macca. OTHOCUTEIbHAS

MOJICKYJISIpHas Macca. MaccoBas 10JIsI XUMHAYECKOI0 JIeMEHTa B COCTMHCHUH

KommaecTtso BemectBa. Mosb. Monsipaas macca. MosipHbIif 006EM Ta30B. B3anMocBs3b

KOJIMYECTBA, MACChI U YUCJIa CTPYKTYPHBIX €AWHUI] BEIICCTBA

dusnyeckue W XUMHYCSCKHE SBICHUS. XHUMHUUYECKas pe€aknuusa u eé IIPpHU3HAKU. 3akoH

COXPAaHCHUS MAaCChl BCIICCTB. XUMHUYECKHE YpPaBHCHUA

Ilepuonnueckuit 3akoH u llepuogudeckas cucrema XUMHUYECKMX dJieMeHTOB J[.M.

MenaeneeBa. CTpoeHHE aTOMOB

[lepnonnueckuit 3akoH. llepuoguyeckas cucrema XUMHYECKHX 3ieMeHTOB J[.M.
Menpeneesa. [lepuons! u rpynmnsl. PU3MUECKUN CMBICII IIOPSAKOBOTO HOMEPA, HOMEPOB

IIEpUO/IA U TPYIIIBI JIEMEHTA

Crpoenne aromoB. CocrtaB aroMHbIX suaep. M3oromel. OnekTpoHbl. CTpoeHHe
JIEKTPOHHBIX 000J0YEK aTOMOB INepBbIX 20 XUMHUECKUX 3JeMeHToB [leproanueckoit

cuctemsl /.M. MenneneeBa

3aKOHOM€pHOCTI/I B M3MEHEHHMH CBONCTB XHMHYECKHUX D3JIIEMEHTOB MEPBLIX TpéX
Iepuoaos, KaJiuys, KaJlbIIusA (paz[I/cha aTOMOB, QJICKTPOOTPUIATCIIBHOCTH,
MCTANIMYCCKUX W HCMCTAIIMYCCKUX CBOfICTB) n Hux COGI[I/IHGHI/Iﬁ B COOTBETCTBHHU C

ITOJIOKCHUEM 3JICMCHTOB B HCpHOHH‘IGCKOﬁ CUCTCMC U CTPOCHUCM UX ATOMOB
CTpOGHI/Ie BCIICCTBA

Xumuyeckass  cBa3b.  KoBaneHTHas  (mojisipHass M HEMOJSpHAas)  CBA3b.
DIEeKTPOOTPULIATETLHOCTh XUMUYECKUX dJeMeHTOB. MoHHas cBsi3b. Mertaminueckas

CBA3b

Tunsl KpUCTAIITMYECKUX PEIIETOK (aTOMHas, MOHHAsA, MeTallIndyeckas), 3aBUCUMOCTb

CBOICTB BEIIECTBA OT THUIIA KpHCTaHHH‘{eCKOﬁ peI_HéTKI/I 1 BUJA XUMHUYECKOH CBI3HU
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5.1

Baxuelime npeacTaBUTENN HEOPraHUYECKUX BellecTB. HeMeraibsl 1 X coeAuHEHuUs.

MeTamisl 1 BX COCAUHCHUA

Knaccudukanmss ©  HOMEHKIATypa HEOPraHWYECKHX  COCIUHEHHUH:  OKCHIOB
(coneoOpasyromiue: OCHOBHBIC, KHCIOTHBIE, aM(OTEpHbIE) U HecoleoOpa3yIoIlue;
OCHOBaHMH (IIET0YN U HEPACTBOPUMBIE OCHOBAHMSA); KUCJIOT (KUCIOPOACOAEPKALINE U

OECKUCIOPOAHbBIE, OJHOOCHOBHBIE I MHOTOOCHOBHBIE); COJIEH (CPEAHMUX M KUCIIBIX)

®u3nuecKre U XMMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOJIOPO/Ia, XJI0pa,
KHCJIOPOJIa, CEPBI, a30Ta, pocdopa, yriaepoaa, KpeMHUS

®usznueckue U XUMUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-METAJIOB: JIUTUS, HATPHS,
KaJIusl, MarHus ¥ KaJbIHsl, ATIOMUHHUS, jKeie3a. DIEKTPOXUMUUECKHUI PsiJi HANpsKeHUH
METaJIJIOB

dusznueckue M XMMHYECKHE CBOMCTBA BOJIOPOJHBIX COCIMHEHHM HEMETaJlIOB:
XJIOPOBOJIOPOa, CEPOBOAOPOIA, AMMHUAKA

dusznueckue U XUMUYECKHE CBOMCTBA OKcHaI0B HeMeTauioB: cepsl (1V, V1), azora(ll, IV,
V), docdopa(lll, V), yrnepona(ll, 1V), kpemuus(1V). [lonyueHne OKCHI0B HEMETAILIOB
Xumnueckue cBoiictBa okcunoB: MetaiioB |A—IA rpynm, muaka, meau(ll) u xenesa(ll,
[11). TTonyueHre OKCUIOB METAJLIIOB

XWMHYECKHUE CBOWCTBA OCHOBAaHMN W aM(pOTEPHBIX THUIPOKCUIOB (HA MpuUMEpe
THUAPOKCHIOB alllOMHMHHUSA, jKele3a, uuHka). [lomydeHuwe ocHOBaHUN U amMQpOTEpPHBIX
THAPOKCH]IOB

OOmpe XUMHYECKHE CBOMCTBA KHCIIOT: XJIOPOBOJOPOJHOH, CEpPOBOJOPOIHOM,
CEPHHUCTOM, CEpHOM, a30THOHW, (ochopHOH, KpeMHHUEBOW, yroibHOW. Ocolbie
XUMUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOW CEPHOM M a30THOM Kucior. llomydenue
KHUCTIOT

OO0mue XuMHIECKUE CBOMCTBA cpeHuX cosier. [Tomyuenue coeit

[Tonyuenue, coOupanue, pacno3HaBaHue BOAOPO/Ia, KUCIOPOJa, aMMHAKa, YTIIEKUCIOTO

rasa B JJabopaTopuu

[Tonmyuenne amMmmuaka, CepHON U a30THON KUCIIOT B MPOMBIIIIIEHHOCTH. O01111e crocoObl

MOJYy4YEeHUSI METAJJIOB
I'eneTnueckas CBsA3b MEXK]y KJIacCaMU HEOPraHUYECKUX COCTMHEHUI
XUMUYECKUE PEAKIINU

Knaccudukanus XuMHU9ecKnuX peakiuii o pa3InyHbIM MIPU3HAKAM: 110 YUCIY U COCTaBY
Yy4acTBYIOUIMX B PEAKIMU BEIECTB, MO TEII0BOMY 3G (}EKTy, M0 U3MEHEHUIO CTENeHeH

OKHCJICHHUA XUMHNYCCKUX 3JICMCHTOB
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6.2

6.3
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6.5

7.1
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TernnoBoil 3¢ ¢heKT XUMHUYECKOW peakUud, TePMOXUMHUYECKHE YypaBHEHHA. OK30- U

SHAOTEPMHUYECKUE PEAKIHH. TepMOXUMHUYECKHUE YPAaBHEHUS

OKHCIUTEITEHOBOCCTAHOBUTEIILHBIC pCaKknuuu. OKHCIIUTEIM H  BOCCTAHOBHTCIIMU.
HpOHCCCH OKHUCJICHUA u BOCCTAHOBJICHUA. SJICKTpOHHHﬁ OaaHC

OKHCIIUTECIIbHOBOCCTAHOBUTCIILHOM pCaKkuuun

Teopus saexkTpoauTHYECKOW gucconuanui. KaTHOHBI, aHUOHBL. OJIEKTPOJHUTHl U

HEOJICKTPOJIUTHI. CunbHBIC U cl1a0bIe QJICKTPOJIUTHI. CrencHb AucConuanmn

Peaxmum nonHoro obMeHa. YcioBus IIPOTCKAHUA peaKHI/Iﬁ HOHHOTO O6M€Ha, IIOJIHBIC U

COKpallCHHbIC HOHHBIE YPAaBHEHHUS PEaKIUI
XHUMHUS U OKpYyKarolas cpena

BemecTBa 1 MaTepuasl B IOBCEIHEBHOM KU3HU YesloBEKA. bezonacHoe ucnonbp3oBaHue
BEIIECTB U XMMHMYECKHUX peakuuil B nabopatopunt u ObiTy. IlepBas momormp mnpu

XUMHYCCKUX OKOraXx U OTPABJICHUAX

XUMHUECKOE 3arps3HeHHE OKpy’Karolled cpelbl (KUCIOTHBIC A0XKIU, 3arps3HEHHE
MIOYBBI, BO3/IyXa M BOJOEMOB), CIIOCOOKI ero npeaoTBpaiieHus [IpenenpHas gonycrumast
koHuenrpauus BeuiectB (ITJK). Ponp Xxumum B pemieHMH SKOJIOTMYECKHX IMPOOIIEM.
VYcunenue napHuKoBoro 3¢ dexra, pa3pyiieHrne 030HOBOTO CIIOS

[Ipumenenue cepsl, a3ora, ¢pocdopa, yriepoaa, KpEMHUS U UX COCAUHEHUN B OBITY,
MeAMLMHE, TPOMBIIIJICHHOCTH M CEJIbCKOM XO3sicTBe. [IpuMeHeHue MeTauioB U
CIUIaBOB (CTajib, YyI'yH, AIOPATIOMUHUN, OpoH3a) B OBITY U NPOMBIIUIEHHOCTH HX
coeauHenuil. [loHsTHE O KOPpPO3MM METAJJIOB, OCHOBHBIE CIIOCOOBI 3aIMTHI UX OT
KOPpO3HH

[TpupogHBIE HCTOYHUKH YTIIEBOIOPOJIOB (YTOJb, IPUPOIHBIN Ta3, HEPTH), TPOILYKTH UX
nepepaboTku (OEH3UH), X POJIb B OBITY U MMPOMBIIIIICHHOCTH

[lepBoHayanbHbIE MOHATHA 00 OPraHWYECKUX BEIIECTBAX KAaK O COETUHEHUSX YIiepoja
(MeTaH, 3TaH, ATWIEH, aleTWIEH, JTAaHOJ, TIMIEPHUH, yKCycHas kuciora). [loHsTne o
OMONIOTMYECKH BaXKHBIX BEIIECTBAX: JKUpaX, Oelkax, yIiaeBoJaX — M MX POJU B JKU3HU
YyeJioBeKa

Pacuérsr:

1o opMysiaM XUMHUECKUX COECTMHEHUHN

Macchl (MacCoBOI) 0K pacCTBOPEHHOTO BEIIECTBA B PACTBOPE

10 XUMHUYCCKUM YPABHCHUAM



YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYHEHUKA

1. O.C. I'abpuensn, N.I'. Octpoymos, C.A. CnankoB
Xumust: 8 knacc: 6a30BbIi ypoBeHb: yueOHUK. MockBa: [IpocBemienue, 2024, 175¢
2. 0O.C. TI'abpuensn, U.I'. Octpoymos, C.A. Cnaakos

Xumust: 9xnace: 6a30BbIi ypoBeHb: yueOHUK. Mocksa: [Ipocsemenue, 2024, 223¢

METOAUYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

1. O.C.Tabpuensn, C.A. Cnagkos
Xumusi. 8-9 kiaccel. ba3oBblil ypoBeHb. MeToauueckiue peKoMeHAaluy K yueOHUKaM

lNabpuensina O.C., OctpoymoBa N.I'., Cnankosa C.A.

2. 0O.C. TI'abpuensu, U.I'. Octpoymos, C.A. CnagkoB

Ypoku xumuu B 9 knacce. Meroauueckoe mocooue. Mocksa: [Ipocsemienne, 2022, 208¢

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bu6nmoreka LIOK https://m.edsoo.ru/
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