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IlepBoHauya/bHbIE XMMHYECKUE TIOHATHUS

[Ipenmer xumuun. Posib XMMUK B KU3HM 4YelOBEKa. XMMHS B CHUCTEME Hayk. Tema u
BeulecTBa. dusnueckue cBoWcTBa BelleCTB. ArperartHoe coctosiHue BemecTB. llonarue o
MeTOJIaX MMOo3HaHus B XUMUHU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aToMHast Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBast 011 XUMHUYECKOIO AJIEMEHTA B COCIMHEHUH.

KomnuectBo BemecrBa. Monb. MonsipHas macca. B3anmoCBA3b KOJIMYECTBA, MAacChl U
Yrcia CTPYKTYPHBIX €IMHUIL BemecTBa. PacuéTsl o ¢popmMynaM XUMUYECKUX COSTUHEHHA.

®u3nueckue M XHMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ IMpU3HAKU. 3aKOH
COXPaHEHHUS MAacChl BEIIEeCTB. XUMHUUeckue ypaBHeHHs. Kinaccupukanus XuMUYecKX peakiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM IMOCYJ]0#, mpaBuwiaMu paboThl B jaboparopuu U npuéMamu
oOpareHusi ¢ JIabOpaTOpHbIM O0OpPYAOBAaHUEM, M3YYCHHE M OMUCaHUE (DU3UYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0IeHHE PU3NUecKuX (TIaBJIeHUE BOCKA, TassHUE JIba,
pacThpaHue caxapa B CTyIKE, KMUIIEHUE U KOHJEHCAIUs BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IpOKaJIMBaHUE MEAHOH MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTO) sIBIEeHUH, HabI0aeHne
M ONHCaHWE TMPHU3HAKOB TMPOTEKaHWS XHUMHUYECKHUX peakuuid (pas3liokeHue caxapa,
B3aMMOJICHCTBHE CEPHOW KHUCIOTHI C XJIOPHIOM Oapusi, paznoxkeHue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMojeicTBue jxenesa ¢ pactBopoM coiau meau (), m3ydenume cmoco6oB
pa3ieNieHuss CMeceil: ¢ MOMOIIBI0 MariuTta, (UIbTPOBAHUE, BBIIAPUBAHHE, IUCTHUIUISAIINS,
Xxpomatorpadusi, MpOBEIEHHWE OYUCTKH MOBApPEHHOM CcOJM, HaONIOIeHHEe U  ONHCaHue
pe3yNbTaTOB MPOBEACHHUS OIbITa, WLUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MaccChl, CO3JaHHE
MoIesiel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYeCKMX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopon — 31eMEHT M IIPOCTOE BELIECTBO.
Haxoxxnenue xucioposa B mpupojie, Gu3nveckue U XUMUYECKHe CBOMCTBA (peaKkIMi TOPEeHus).
Oxcunpl. Ilpumenenne kucnopoga. CrocoObl TOJMy4deHHs KHUCIOpoJa B JIabOpaTopuu U
IpoMbIIIIeHHOCTH. KpyroBopot kucinopona B mpupozge. O30H — ajutoTporiHas MOJU(pHUKAINS
KHCIIOPOJIA.

TeroBoit 3(dexT XuMHUUECKONW peakIUH, TEePMOXMMHUYECKHUE YpaBHEHUS, 53K30- H
OHAOTEPMUYECKHE peakuuu. TOoImauBo: yroib W MeTaH. 3arpsi3HEHHE BO3AyXa, YCHIIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylIeHne 030HOBOTO CIIOSL.

Bonopon — »snemeHT M mpocroe BemecTBo. Haxokaenue Bomopoda B IMPUPOIE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0BI oy4yeHus. Kucnoter u conu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUECKUM YPaBHEHUSIM.
®dusnueckue cBOMCTBA BoAbl. Boja kak pactsopurens. PactBopsl. HacelleHHbIE 1
HEHACBIIICHHBIE PaCTBOPHI. PacTBOPUMOCTH BEIlIECTB B Boje. MaccoBast 1015 BELIECTBA B



pacTtBope. XUMHYECKHE CBOMCTBA BOJbl. OcHOBaHMA. Ponb pacTBOpOB B MpHUpPOJE M B
KU3HU uyesoBeka. KpyroBopor Boapl B mpupoje. 3arpsi3HEHUE NpUpOAHBIX BoA. OxpaHa u
OYHCTKA IPUPOIHBIX BOJ.

Knaccudukanus Heopranmdeckux coenuHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
cojieoOpa3yromue (OCHOBHBIC, KUCIOTHBIE, aM(pOTepHbIe) U HeconeoOpasyromue. Homenknarypa
OKCcHJI0B. PU3NUECKHe U XUMUYECKHUE CBOKMCTBA OKCUAOB. [lonyueHne okcuioB.

OcHoBanus. Knaccudukanuss OcCHOBaHMIA: MIENOYM UM HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyueHue
OCHOBaHUH.

Kucnotsl. Knaccudukamus xkucnor. Homenknarypa kuciaot. @usnueckiue 1 XUMUYECKHE
cBoiicTBa kuciot. Psan akruBnoctu metamioB H. H. bekerosa. [lomyyenue Kucior.

Comu. Homenknatypa coseid. @usznueckue U XMMUYECKHe CBoMcTBa cojei. [lomydyenue
COJICH.

['eneTnueckas CBA3b MEXKy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OINpeeNieHue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOIyYeHHE, COOMpaHHe,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHUCJIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS U IpEKpallleHusi ropeHus (moskapa), 03HaKOMJIEHHE C
o0pa3laMu OKCHJIOB M OIMCAaHWE WX CBOWCTB, IOJy4YeHHE, cOOMpaHue, paclo3HaBaHHE U
U3yYeHHe CBOWCTB Bojaopoaa (ropeHue), B3aumojeictBue Bogopoaa ¢ okcuaom wmeau (1)
(BO3MOXHO HCTIOJB30BaHUE BUCOMATEPUATIOB), HAOIIOACHIHE 00pa3IOB BEMIECTB KOJIUYECTBOM
1 Moib, HccaeoBaHUE OCOOCHHOCTEH PacTBOPEHUS BEIIECTB C PA3JIMYHOM pacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MAacCOBOM J0JIEW pacTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBHE BOABI C MeTaljamMu (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIL30BaHUE
BUJICOMATEPHAIIOB), HCCIEOBaHHE OOpPa3I[OB HEOPTaHMUYECKUX BEIIECTB PA3TUYHBIX KIIACCOB,
HaOII0/IEHUE M3MEHEHUS OKPAacKH WHAMKATOPOB B PACTBOpax KHUCIOT W IIENIOYel, M3yuyeHHUe
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuuii HEUTpalIu3alnu, MOJYyYEHHE HEPACTBOPHUMBIX OCHOBAHUM, BBITECHEHUE OIHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIU, PELICHHE SKCIIEPUMEHTANIBHBIX 3a]a4 110 TeMe «Baxuelinme
KJIACChl HEOPTAHUYECKUX COETUHEHUN».

Ilepuoauueckuii 3axoH u Ilepuoanueckasi cucrema xumMudeckux djiementos JI. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKasi CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALUKN XUMHUYECKUX dleMeHToB. [loHsATHE O Tpymmax
CXOIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIETIOYHO3EMENbHBIE METAJLIbI, TaJIOT€Hbl, UHEPTHBIE ra3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THUIPOKCU/IBL.

Ilepnonnueckuit 3akoH. Ilepmoanueckass cucrema XuMu4yeckux »sieMeHtoB J[. .
MenneneeBa. Koporkonepuognas u JuiHHONepuoaHas ¢opmbl Ilepuognueckoit cucteMbl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmnbl. DU3HYECKHH CMBICT
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI DJIEMEHTA.

Crpoenne aromoB. CocrtaB artomHbIX suep. M3orombsl. OnexktpoHbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX dieMeHToB [leproaudeckoli CUCTEMbI
. W. MenneneeBa. XapakTepUCTUKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menzaeneena.



3aKOHOMEPHOCTH U3MEHEHHUs paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOWCTB I10 IPYyIaM U IEPUOJIaM.

3nauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HAyKU U npakTuku. 1. 1. MenaeneeB — y4€HbIi U TpakIaHKH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchbl
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHne OoOpasloB BEIIECTB METAVIOB M HEMETAJJIOB, B3aMMOJACHUCTBHE THUAPOKCHIA
LMHKa C pacTBOpaMHU KUCJIOT U ILEJIO0YEH, MPOBEIEHUE OIBITOB, WLIIOCTPUPYIOMIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil (TOPEHUE, PEAKIIUU Pa3JI0KEHU S, COETUHEHUS).

Meoswcnpeomemmnnie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3EH NMpPHU MU3YYEHUH XMMHUHU B 8 KJIacCe OCYILECTBISAETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ MOHSITHIA,
ABJISIFOLUIUXCSI CACTEMHBIMHU JIJIs1 OT/I€IIbHBIX IPEAMETOB €CTECTBEHHO-HAYUYHOI'O LIUKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIe MOHATHS: HAay4YHbIH (aKT, THUIOTE3a, TEOPHsl, 3aKOH,
aHamu3,  CHHTE3,  Kiaccu(uKkauusi,  TEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®uznka: Marepusi, aTOM, OJJIEKTPOH, HIPOTOH, HEUTPOH, HWOH, HYKJIWJA, HW30TOIIBbI,
PaAMOAKTUBHOCTb, MOJIEKYJA, 3JEKTPUUECKUN 3apsll, BELIECTBO, TeJO0, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BETUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: porocunres, npixanue, 6uocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOpPHBIE TMOPOJIbI, IOJE3HBIC
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKus

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMmMudeckux odaemeHtoB J[. .
MenneneeBa. CTpoeHne aroMoOB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWMCTB XUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOJOB, KalMs, KalblUs U HUX COCAMHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM 3JIEMEHTOB B [leprondeckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKON CBA3M. THUNBI KPUCTAUIMYECKUX PEUIETOK,
3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUINA KPHUCTAIUIMYECKON PEMIETKH U BUJA XUMHUUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIeCTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COETUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Krnaccudukanus XUMUYECKHX PEaKIUi MO pa3IUYHBIM MpH3HaKaM (TI0 YUCITY U COCTaBY
YUaCTBYIOUIMX B PpEaKIMH BEUIECTB, MO TEmIoBOMY 3(QeKTy, Mo HM3MEHEHHUIO CTeNneHen
OKHCIICHHSI XUMHYECKUX 3JIEMEHTOB, 10 OOPAaTUMOCTH, IO YYacTHIO KaTaau3aTopa). JK30- H
SHIOTEPMUYECKHE PEAKIINU, TEPMOXUMUYECKHE YPABHEHUSI.

[TonsiTie 0 cKOpocTH XMMHUYECKOW peakiuu. [loHsTHe 00 0OpaTMMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHsTHE O TOMOreHHBIX M TreTeporeHHbIX peakuusax. [lonsarne o



karanuse. llomatme o XuMmHueckoM paBHOBecuU. @DakTOphl, BIHUAOIME HA CKOPOCTh
XUMHUUYECKON pEeaKLMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIUH, SJCKTPOHHBIA OamaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlleHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOIB30BAaHUEM METO/1a SJICKTPOHHOTO OanaHca.

Teopus >IEKTPOIUTHYECKON IUCCOLMALNU. DJIEKTPOJIUTBHI U HEIIEKTPOIUThl. KaTHOHBI,
QHUOHBI. MexaHu3M JHCCOLMAlMM BEIIECTB C Pa3IMYHBIMM BHJAMH XHMHYECKOH CBS3H.
Crenenb qucconnanuu. CuiabHbIE U CIIA0bIe SIEKTPOIUTHI.

Peakiun moHHOro o6MeHa. YcloBHs HMPOTEKAHUS peakLUil MOHHOIO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIIOT, OCHOBaHHUIl M COJIEH B CBETE
IpEJCTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUU Ha HOHBI.
[TonsTHE O THIPONHU3E COTNEN.

Xumuueckuii IKCnepumMenn.

O3HAKOMJICHHE C MOJCIISIMH KPUCTAJUIMYECKUX PELIETOK HEOPraHMYECKUX BEIECTB —
METaUIOB M HeMmeTauioB (rpadura W anamasa), CJIOXKHBIX BEHISCTB (XJIOpHAA HATpHUA),
UCCJIEOBAHNE 3aBUCHUMOCTH CKOPOCTHM XMMMUYECKOM PEAKUUU OT BO3ICHCTBHS DPAa3IMUYHBIX
(bakTOpOB, UCCIIEI0BaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IMpOLEcca AUCCOLMALUU
KHUCJIOT, ILIEeNo4Ye U cojeidl (BO3MOJKHO HCIIOJIb30BAHME BHUJEO MAaTEpUalioB), IPOBEJIECHUE
OMBITOB, WIIIOCTPUPYIOIIMX IMPHU3HAKU NPOTEKaHUs PeaKkuil MOHHOro obMeHa (oOpa3zoBaHUE
ocaJKka, BblAelIeHWe ra3a, oOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaklUUil (FOpeHHe, peakUuu pas3iokKeHMs, COCAUHEHHUS),
pacro3HaBaHWE HEOPraHMYECKHX BEUIECTB C IIOMOIIBI0O Kauye€CTBEHHBIX DPEAKLUIl Ha HOHBI,
pEeIIeHNe YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/iibl 1 HX COeUHEHHSA

OOmast xapakTtepucTuka rajgoreHoB. OcCOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucineHus. CTpoeHue M (U3MYECKHe CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMETaJulaMu,
mienoyamu).  XuopoBoaopod. ConsiHast KWCIOTa, XMMHYECKHE CBOWCTBA, IOJIy4YEHHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPOa Ha OpraHu3M uesnoBeka. BaskHelre Xi10puabl
U UX HaXO0XJIEHHE B IPUPO/IE.

OObmas xapakrepuctuka 31aeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (PU3MUECKHE CBOMCTBA NMPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHBIE MOAU(PUKAIMN KUCIOPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYeCKHe M XHMHUYeckue cBoiicTBa. OKCHIBI cepbl Kak
MPEJICTAaBUTENN KUCIOTHBIX OKCUAOB. CepHasi KUCIIOTa, PU3NYECKHE U XMMUYECKHE CBOWCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduyeckue). XHUMHUYECKUE peakiuH,
JeXalle B OCHOBE IPOMBILIUIEHHOTO croco0a MoidydeHus cepHol KuciotTel. I[Ipumenenue
cepHolt kucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peakius Ha cyiabdar-uoH. Haxoxaenue
ceppl M €€ coequHEeHUW B mpupofe. XHMMHYECKOE 3arpsA3HEHUE OKPYXKAKOLIEH Cpenbl
COCIMHEHUSIMU Cepbl (KHCIOTHBIE NOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLECHUS.

OOmast xapaktepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHM OKHUCICHMs. A30T, pacHpoCTpaHEHHWE B MpUpoJe, (U3UYECKUue Hu
XUMHUYECKHE CBOMCTBA. KpyroBopoT azora B mpupojae. AMMHUaK, ero pu3ndeckue 1 XuMHUIECKHe



CBOICTBa, nony4yeHue u npuMeHeHue. Conu aMMOHMS, UX (HU3HUECKHE U XMUMUYECKHE CBONCTBA,
npuMeHeHne. KauecTBeHHas peaknus Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IMOJyuyeHHe,
¢u3uueckue M XMMHUYECKHME CBOiicTBa (0OmIMEe Kak TpeACTaBUTENs Kiacca KUCIOT U
cneuuduyeckne). Mcnoiap3oBaHWEe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHnii. XUMHYECKOe 3arps3HEHUE OKPYIKAIOMICH Cpeibl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
O, 3arps3HEHHE BO3JyXa, MOUYBBI U BOAOEMOB). Docdop, alIoTponHble MOAUDUKALNN
docdopa, duznueckue u xumuieckue cpoiictBa. Oxcuna dochopa (V) u dhochopnas kuciora,
dusznueckue M XHMHUYECKHE CBOWCTBa, moiyueHue. Vcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YI00pEHUIA.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKUCIEHHs. YTIEPOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnmueckue u XuMUIeckue cBoiicTBa. Ancopouns. KpyroBoport yriepoaa B mpupoe.
Oxcuppl yriuepona, ux (U3NYeCKue U XMMUYECKHE CBOWMCTBA, JICHCTBHE Ha JKUBBIC OPTaHU3MBI,
HOJTyYeHHe U TPUMEHEHHE. DKOJIOTHYeCKUe MpoOaeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTEe3a TII00AIbHOTO MOTEIUICHUs KJIMMaTa, MapHUKOBBIN >PQeKT. YronbHas KuUCIOTa U e
conmu, uX (pu3MYecKre M XMMUYECKHE CBOMCTBA, MOJyueHHE W NpuMeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. Mcmonp3oBanue  kapOoOHaToB B OBITY, MEIUIMHE,
MPOMBIIIJICHHOCTH U CEJILCKOM XO35HCTBE.

[lepBoHayanpHbIe TMOHATHS 00 OPTaHMYECKMX BEIIECTBAX KaK O COCIUHEHHAX YIepona
(MeTaH, JTaH, OTHWJCH, AaleTWJICH, JTAHOJN, TJHIEPHH, YyKCycHas Kuciora). I[IpupoaHbie
VCTOYHUKU YIJIEBOAOPOAOB (Yrojib, HPUPOJAHBIA Ta3, HEPThb), MPOAYKTHl HX NepepabOTKU
(OeH3uH), UX poJb B OBITY U MPOMBILUIEHHOCTH. [ToHATHE 0 OHOJIOTNYECKN BaXKHBIX BEIECTBAX:
KHUpax, OelKkax, YIJIeBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYeCKHUX U HEOPraHMYECKUX COAMHEHHH.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, IOJy4€HHE MU NpPHUMEHEHHE.
Coenunenus kpemMHusi B mpupone. OOmme mnpeacraBneHuss o0 okcune kpemuaus (V) u
KpeMHHEBOH kuciaoTe. CHIIMKATHI, UX UCIOJIh30BaHNE B OBITY, B IPOMBIIIJICHHOCTH. Bakueime
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembl
0€30I1aCHOT0 MCIIOJIb30BAaHMS CTPOUTEIHHBIX MAaTePHAIOB B IOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

u3yueHne o0pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHHs, OIBITHI,
oTpakarolue (U3NYecCKue U XUMHUYECKHE CBOMCTBA TaJOTC€HOB U UX COEJUHEHUH (BO3MOXKHO
UCITIOJIb30BaHUE BHJCOMATEPHANIOB), O3HAKOMJIEHHE € O0pa3liaMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BHUJICOMATEPHAIIOB), HAOMIOJEHHWE TMporecca OOyriaWBaHMs  caxapa TIOJ  JICUCTBHEM
KOHIEHTPHUPOBAHHON CEPHOM KUCIOTHI, U3yUYEeHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOMN
KHCJIOTHI, TIPOBEJICHIE KauyeCTBEHHOW pEaKIMH Ha CyJIb(paT-WOH M HaOIIOJCHWE NMpHU3HaKa e&
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa W UX COCTUHEHUI
(BO3MO’KHO MCIIOJIb30BAaHKME BUIEOMATEPHAIIOB), 00pa3liaMu a30THBHIX U POCHOPHBIX YAOOpEHHIA,
nojyyeHue, coOupaHue, pacro3HaBaHWE M U3yUYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
Ka4eCTBEHHBIX pEaKUMid Ha HMOH aMMOHMA M (ocdar-uoH M H3y4YeHHE MPHU3HAKOB HX
MPOTEKAHUs, B3aUMOJCHCTBHE KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MEIbI0 (BO3MOXXHO
HCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3YUYEHHE MOJeNeld KpUCTANIMYECKUX PEemIETOK aiamasa,



rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTUBOTa3a, MOJyUYeHUE, COOMpaHue, paclio3HaBaHUe
Y W3y4YEHUE CBOMCTB YIJIEKHCIIOTO ras3a, MpOBEJCHHWE KAaueCTBEHHBIX peaklnii Ha KapOoHAT U
CHUJIMKAT-UOHBl M W3Y4YEHUE TMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMIICHHE C MPOIYKIUEH
CUJIMKAaTHOM MPOMBILJIEHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX 3ajad 1o teme «Baxuelmme
HEMETAJIJIBI U UX COCTUHCHHUS.

MeTajiibl M MX COeTMHEHHS

OOmas XapakTEepPUCTHKAa XUMHUYECKHX DJJEMEHTOB — METAUIOB HAa OCHOBAaHWUU HX
nosnoxkeHus B [lepuonuueckoit cucteme xumudeckux anemeHToB . 1. MenaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MeTtaminueckass CBSI3b M METAIMYECKas KPUCTAJUIMYECKas
pemeéTka. DIEKTPOXUMUYECKUN psAJl HaNpsDKeHUW MerauioB. dusmyeckue U XUMHUUYECKHE
cBoicTBa MeTaiuioB. OOmKe crnocoObl MoJydeHus: MeTayljioB. [oHsATHE O KOPPO3UM METAIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIuiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIILJICHHOCTH.

[llenounbie MeTawibl: nookeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJIeMEHTOB /I,
N. MengeneeBa, cTpo€HHE UX aTOMOB, HaXOXAEHUE B Mpupojae. PU3HMYECKUE U XUMUUYECKHUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI M THAPOKCHIIBI HATpHs U Kanus. [Ipumenenue
MIEJIOYHBIX METAJJIOB U MX COCAUHCHUM.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M Kajaplui: moJiokeHue B Ilepuogmueckoit
cucreme xumuueckux snemeHToB [[. WM. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxXO0XXJICHUE B
npupoae. PU3NYECKUE U XMMHYECKUE CBOMCTBA MarHusl U KaJiblus. BaxkHelme coeauHEHUs
KanbIus (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmomuHuii: nonoxenue B Ilepmonnueckoid cucreme xumuyeckux snemeHTtoB J[. WM.
MeneneeBa, CTpO€HHUE aToMa, HaxoxJeHue B npupoae. Ousznyeckue U1 XMMHUUYECKUE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCHIA U TUIPOKCH/IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepumonnueckoir cucreme Xxumuueckux saemeHtoB J[. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXKJeHUE B Tpupoje. Ouznyeckne ¥ XUMHYECKUE CBONCTBA
xene3a. Okcuapl, Tuapokeunbl U conu skenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MOJTyYeHUE.

Xumuueckuii IKcnepumenn:

O3HAKOMJICHHE C O00pa3llaMi METalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
W3y4Y€HUE pe3yJbTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO HCIOJIb30BAaHUE BHUAECOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIUs U HATPUS C BOJIOH (BO3MOYKHO UCTIOJIB30BAaHUE
BUJIEOMATEPHUAIIOB), MCCIIEJOBAHUE CBOMCTB >XECTKOM BOJIbI, MpoIlecca TOPEHHUs Kejne3a B
KHCIIOpoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUIECOMATEPHUATIOB), TMPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHWs, KajbllUs, aTFOMUHUS, ITMHKa, xene3a (Il) u xenmesa
(1), meau (1), HaOrOIEHUE U ONMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJiisg ¥ KaJbIHs (BO3MOXKHO HCIIOB30BaHUE BUIECOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEpHBIX
CBOMCTB THJIPOKCH/JIA aIFOMUHUS U THUIPOKCU/IA LIMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMe «Bakaenime MeTalluIbl U UX COSTUHEHUS.

XuMus M OKpYKaLias cpeaa

BemectBa u maTepuaibsl B MOBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHoe HCHOJIb30BAHUE
BEIIECTB M XHWMHUYECKHX peaknuii B ObiTy. [lepBasg moMoIms mpu XHUMHYECKHUX OXKOTax U
OTpaBJICHUSIX.



XUMHYECKOe 3arps3HeHHE OKpYyXKarollel cpefibl (MpeaenbHas TOMyCcTUMasi KOHLEHTPALUs
BemecTs, naee — [1JIK). Poxb xumun B pereHun 5K0I0rn4ecKux mpooiiem.

Xumuueckuii IKcnepumenm:

u3ydeHne o0pas3IoB MaTepHajoB (CTEKIIO, CINIAaBbl METAJUIOB, TOJIMMEPHBIC MAaTEPHAJIBI).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3EH NpPHU MU3yYEHUH XMMHUHU B 9 Kilacce OCYIIECTBISAETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaK U TOHATHIA,
SABJISIFOIIUXCSI CACTEMHBIMHU JIJIS1 OT/IEIIbHBIX IPEAMETOB €CTECTBEHHO-HAYUYHOI'O LIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIe MOHATHS: HAay4YHbIH (HaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHanmu3,  CHHTE3,  Kilaccu(ukauus,  NEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJICITMPOBAHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3((eKT, TEXHOIOTHS, MaTepHaJIbl.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIWJA, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, JJIGKTPUYECKUI 3apsl, M[POBOJHUKH, IOIYIPOBOIHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe€ COCTOSIHHE BEIIeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMUECKas pEIETKa, CIUIaBbl, (U3MYEeCKHe BEJIMYUHBI,
€MHULbI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpaJIbHBIE YIOOpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATENIbHbIE BEILIECTBA.

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIbl, TOPHBIE IOPOJBI, ITOJC3HBIC
HCKOIIaeMblIe, TOILINBO, BOJIHbIE pecypchl.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yJIbTAaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO o0miero oOpa3oBaHuUs
JOCTHUTAIOTCS B X0/1¢ O0Y4EHHsI XUMHUHU B €IMHCTBE y4eOHON M BOCHIHMTATEIbHOM JIESTEIbHOCTH B
COOTBETCTBUM C TPAJAUIHOHHBIMH  POCCHHCKMMH  COLMOKYJIBTYPHBIMH ¥ JyXOBHO-
HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHATHIMUA B OOIIECTBE NMPAaBWIAMH W HOPMAaMH IOBEICHUS U
CIIOCOOCTBYIOT IPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS U COLMATM3AIIH 00YYaIOIIHXCS.

JIMYHOCTHBIE PEe3yJIbTAaThl OTPa)XKAal0T TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TMO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa ACATEIBHOCTH Ha e&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPpHOTHYECKOT0 BOCTTUTAHUSI:

[IECHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJEIUI0, NMOHMMAaHHs 3HAUYEHHS XHMHYECKOW HAayKH B JKM3HH COBPEMEHHOIo OOIIEeCTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(OpMAaLuei O MepeoBbIX JOCTHKCHUSX M OTKPBITHAX
MHPOBOH M OTEYECTBEHHOH XWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NPEICTaBICHUS O COIMHUAIBHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHWH B
KOJJICKTHBE,  KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B OOINECTBEHHO  IOJIC3HOM,
yueOHOHCCIe10BaTeNbCKOW, TBOPUECKOW W JAPYIMX BHAAX JIEATENBHOCTH, T'OTOBHOCTH K
pa3sHOOOpa3HON COBMECTHOH /1€ATEIbHOCTH MPH BBIIIOJHEHUN yUeOHBIX, IO3HABATEIbHBIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKHUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B Ipoliecce ITON y4eOHOW AesaTelnbHOCTH, TOTOBHOCTH
OLIEHUBaTh CBOE IOBEJIEHHE W TIOCTYNKH CBOMX TOBApHILEH C MO3UIMHM HPABCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBHI MMOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHUpPOBO33PEHYECKHE TPEACTABICHUS O BEHNIECTBE M  XUMHYECKOW  PEaKIvy,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABISIONINE OCHOBY JIJIS
NOHMMAaHMUS  CYIIHOCTM HayyHOW KapTHUHBI MHpa, NpPEACTaBIeHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBA3SX UYEIOBEKa C MPHUPOJHONU CPeoil, 0 poiu
XMUMHHU B TIO3HAHUH ITHX 3aKOHOMEpPHOCTEH;

NO3HABATENIbHbIE MOTHBBI, HalpaBIECHHbIE Ha IOJYyYEHHE HOBBIX 3HAHUHM IO XHMMH,
HEOOXOIUMBIE JUII OOBSCHEHHS HaOIIOJaeMbIX IIPOIECCOB W SIBJICHWH, I03HABATEIILHOM,
WH(POPMAIIMOHHON M YUTATENBCKON KYJIBTYphI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIIHHON paOOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIMTEPaTypOH, JOCTYIMHBIMH TEXHUYECKUMH CpPEACTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOyUYCHHMIO M TO3HaHUIO, JIIOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUIO, MMPOCKTHOW M MCCIENOBATEIbCKON AEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HAMpaBJICHHOCTH M YPOBHs 00y4eHUS B JAJIbHEHILEM;

4) ¢popMHUpPOBaHHS KYJIbTYPHI 3/10POBbI:

OCO3HAHUE IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHONICHHS K CBOEMY 3/I0pPOBEIO,
YCTAaHOBKM Ha 3/I0pOBBIH 00pa3 JKU3HH, OCO3HAHWE IOCIEACTBHH W HEMPHUITHE BPEIHBIX



MPUBBIYEK (YIOTPEOJCHUST aJIKOTOJsl, HAPKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOJFOACHUS
npaBwil 0€30MaCHOCTH TPH OOpAlEHHWH C XMMHYECKUMHU BEIIECTBAMHU B OBITY M pealbHON
KU3HU;

5) Tpy10BOT0 BOCTIMTAHMS:

MHTEPEC K MPAKTHIECKOMY M3yUeHHUI0 MPOodecCHii U Tpyaa pa3IndHOro pojia, YBAKCHHE K
TPyy W pe3ysibTaraM TPYAOBOM JEATENbHOCTH, B TOM UYHCJIE HAa OCHOBE NPUMEHEHUS
OPEIMETHBIX 3HAHUA 10 XUMHH, OCO3HAaHHBIA BBHIOOP HWHIMBUAYAIbHOW TPAeKTOPUU
MPOJODKEHUsST 00pa3oBaHUs € y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpodecCuoHaIbHOM N1eATENbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATELCS B IPOGECCHOHATBLHOU CPE/IE;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTUYECKU 1IeTIECO00pa3HOe OTHOIICHUE K MPUPOAC KaK UCTOYHUKY KM3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3JJ0POBOrO0 M 0€30macHOro obpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MPaBUil OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIIECTBAMU,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOLIUX 3JOPOBbIO U JKU3HU JIIOCH;

CIIOCOOHOCTH TPHUMEHSITh 3HAHUS, MONydaeMble MpPU HM3YYECHUH XUMHH, IS PElIeHUs
3a71a4, CBA3aHHBIX C OKPYKAKOLIEH MPUPOJHON CPEOH, IS MIOBBILICHHS YPOBHS 3KOJIOTHUYECKOM
KYJBTYpPbI, OCO3HaHUS TJIO0ATBHOTO XapaKTepa dKOJIOTHUYECKUX MPOOJIEM M MyTeW MX pelieHus
MOCPEJICTBOM METOJIOB XMMUH, IKOJIOTHYECKOTO MBIIICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
MO3HABATEJIbHON, KOMMYHHKATUBHOM U COLMAIILHOW MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeTampeaMETHBIX pe3yJbTaTOB BBIICISIOT 3HAYMMbIE A (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPUS, MPUHIUIM, THUMOTe3a, (akT, cUCTEeMa,
MPOILIECC, SKCIIEPUMEHT U JAPYTOe.), KOTOPbIE UCIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MpeIMeToB (OPMUPOBATH NMPEACTABIECHUE O
[[EJIOCTHOW HAay4YHOW KapTHHE MHpa, U YHUBEpPCAJIbHBIE YueOHBbIC NEHCTBUs (ITO3HABATEJIbHBIC,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOpPhIE 00€creunBarOT (POpMUpPOBAHUE TOTOBHOCTU K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOH A TEIHHOCTH.

Ilo3naBaTe/ibHbIE YHUBeEPCAJbHbIE YUeOHbIE HeHCTBUS

ba3zoBble Jlornyeckue 1eMcTBUA:

YMEHHUS UCIHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIILIEHUs NP OCBOCHUM 3HAHMIL:
pacKpbIBaTh CMBICII XUMUYECKUX TMOHATHN  (BBIACNATH MX XAapaKTepHbIE MPU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU MOHATHSIMHU), UCTIOJIH30BaTh MOHATHUS I OOBSICHEHUS
OTIENbHBIX (AKTOB W SBJICHUMW, BHIOMpATh OCHOBAaHUS W KPUTEPHH IS KiacCHU(DUKAIIUU
XUMUYECKHUX BEIIECTB U XUMHUYECKUX PEAKIUH, YCTAaHABINBATH MMPUYMHHO-CIICJICTBEHHBIE CBSI3H
MEXIy 00BEKTaMH H3Y4YCHHS, CTPOUTD JJOTUUECKHUE PACCy ACHUS (MHIYKTUBHBIC, JICTyKTUBHEIE,
10 aHAJIOTHH ), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

yMEHHUE MPUMEHATH B MPOIECCE MO3HAHUS MOHATUSA (NIPEAMETHBIE U METANpPEAMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJETH, WCIONB3yeMbIE B XHMHH, MPEOOPa30BBIBATH HIMPOKO
MpPUMEHSIEMbIE B XMMUU MOJICJIbHBIEC MPE/ICTABICHUS] — XUMHUUYECKHUIM 3HAK (CUMBOJI RJIEMEHTA),
XuMH4eckass ¢GopMylia W ypaBHEHHE XHUMHYECKOH pEakiuu — TpPU pElIeHud ydeOHO-
MIO3HABATENIBHBIX 3a/la4, C YYETOM O3THUX MOJENbHBIX MPEJACTABICHUN BBIABIAT U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH H3YyYaeMBbIX OOBEKTOB — XMMHUYECKHX BELIECTB U



XMMHYECKHX PEaKLui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPHUUYMHHO-CICACTBEHHBIE CBS3U U
IIPOTUBOPEYMS B U3yUAEMBIX IIPOLECCAX U SIBICHUSIX.

Ba3oBble uccienoBarebckue 1eiCTBHUS:

YMEHHME HCIOJb30BaTh ITOCTABJIIEHHBIE BOIPOCHl B Kau€CTBE HMHCTPYMEHTAa IIO3HAaHHUA, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

nproOpeTeHre OmnbiTa MO IUIAHUPOBAHMIO, OPraHM3ALMU M INPOBEJCHHUIO YYEHHYECKHUX
9KCHEPUMEHTOB, YMEHHE HAa0II01aTh 3@ X0/I0M IPOLIECCca, CaMOCTOSITENbHO IPOrHO3UPOBATh €T0
pe3yabTar, (OopMyIMpOBaTh OOOOLIEHHS W BBIBOJBI IO pe3yJibTaTaM IPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIETaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

yYMEHHE BBIOUPATh, AHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIHIO Pa3TMUHBIX BUI0B
1 GOpM MPEICTABICHHS, TOTYYaeMY0 U3 pa3HBIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS JIUTepaTypa
XMMHUYECKOTO COZEp)KaHUs, CIpaBOYHblEe [0ocoOus, pecypchl IHTepHeTa), KpPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(OPMALIHIO;

YMEHHUE NPUMEHSATh Pa3IMuHble METObl U 3aIIPOCHI NIPH MOUCKE U 0TOOpe nHbOopMaLUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsl BBIIIOJHEHHs yUeOHBIX U M03HABATEIbHBIX 33a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbiTa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHH, OBJIaJJeHUE KYJIbTYPOH aKTUBHOI'O HCIIOJIb30BAHUS PA3IMUHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMy MpeacTaBiIeHUS
nH(pOpMallMl ¥ WIUIIOCTPUPOBATh pEIIaeMble 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
IpyrumMu GpopMamMu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHE HCMOIb30BaTh M aHATU3UPOBaTh B Ipolecce y4yeOHOM M Hcclen0BaTeIbCKON
NeSITeIbHOCTH HH(POPMAIIHMIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPaHCIIOPTa
Ha COCTOSIHME OKPYKaoUIeW IPUPOIHON CPEBI.

KoMMyHUKaTHBHBbIe yHHBepcaibHble Y4eOHbIe el CTBHA:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XOJe nauamora W (Wiau) ITUCKYCCHUH) IO CYIIECTBY
oOcyxaeMoil Tembl, (OPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEJI0KEHHON 3a/1a4u;

YMEHHUSI IPECTABIIATH MOJyUYE€HHBIE PE3yJIbTAaThl TO3HABATEIBHOMN AESITETbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 PEe3yJbTaTOB BBINOJHEHUS XHUMUYECKOTIO
JKCIIepUMeHTa (Ja0opaTOpPHOTO OMbITa, J1a0OPaTOpHOW pPAaOOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOI O MMPOEKTA);

YMEHHUsI Y4eOHOTO COTPYJIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIbHON U
HCCJIEIOBATEIbCKON NIeATEIbHOCTH MPU PEUIeHHH BO3HUKAIOMIMX MpPoOJeM Ha OCHOBE yuéra
OoOLIMX HMHTEPECOB U COrJIacoBaHMs MO3UIMHN (0OCykneHusi, OOMEH MHEHMSIMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JEUCTBUM, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBIMIOJTHEHHON pabOTHI U IpyTHE).

PeryisiTuBHbIEe YHMBepcaabHble y4eOHbIe AeiicTBUS:

YMEHHE CAaMOCTOSITENIbHO OMPEAETATh LEIH IESITeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJMPOBAaTh M TP HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEILHOCTH, BHIOMPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelIeHHs Y4eOHBIX M [O03HABaTEJIbHBIX  3aad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTUPOBAaTh NPEJIOKEHHBI alropuT™M AECHCTBUM Ipu
BBIIOJIHEHUM 33JaHUN C y4€TOM IOJy4YeHMs] HOBBIX 3HAHHMH 00 H3ydaeMbIX OOBEKTax —



BCIIECTBAX U pCaKUUAX, OHCHHUBATHL COOTBCTCTBHEC IMOJIYUYCHHOI'O pe3yjibTaTa 3asIBIICHHOM e,

YMCHHE HUCIIOJIB30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbIC B YCIOBUH 3aJaHUM.
HNPEJMETHBIE PE3YJIbTATBI
B coctaBe npenaMETHBIX pe3yJbTATOB II0 OCBOEHHIO 005A3aTEIBHOTO COJIEPIKAHMS,

YCTAaHOBJICHHOTO JaHHOM (exepanpHOW pabodell MporpamMMoi, BBIIENAIOT: OCBOCHHBIC

0o0ydJaronMMucs Hay4dHbIC 3HAHUS, YMEHHS M CIIOCOOBI JCHCTBUM, crenuduyeckue s

HpG,I[MCTHOﬁ obnactu ((XI/IMI/Iﬂ», BUJbl JOCATCIBHOCTHU II0 IIOJYYCHHUIO HOBOI'O 3HaHHUA, €ro

HHTEpIIpCTALlUN, npeo6pa30BaHmo " IPpUMCHCHUIO B pa3JIMYHBIX y‘le6HBIX M HOBBIX CUTYallHsX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI

OTpakaTh CHOPMUPOBAHHOCTH y OOYUAIOLINXCS YMEHUN:

PAaCKpBIBaTh CMBICII OCHOBHBIX XMMHMYECKUX IOHATUH: aTOM, MOJIEKYJIa, XUMHYECKUI
3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIECTBO, CMech (OJHOPOAHAsA U
HEOJIHOPO/IHAsA), BAJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAass M MOJIEKYJsipHas macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJSPHas Macca, MaccoBas JAOIs XUMHYECKOIO
JJIEMEHTA B COCIUHEHMU, MOJSIPHBIM OOBEM, OKCUA, KHCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHIIATEIIEHOCTh, CTENICHh OKUCIICHUS, XUMHUYEeCKas peakiusi, Kiaccuukamnus
peaKkIui: peakuu COCANHEHUS, PEAKIIMK PA3JIOKECHMS, PEaKIIMK 3aMEILECHHUs], PEAKLIUN
0o0MEeHa, 9K30- ¥ SHJIOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3P HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTa b, paJuyCc aroma, XMMUYecKas CBs3b,
NOJISIpHAsE M HENOJSApHAas KOBAJIEHTHAas CBA3b, MOHHAs CBA3b, MOH, KaTUOH, aHUOH,
pacTBOp, MaccoBas J0J1s1 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX IOHATHA W NPUMEHATH JTH
MOHATUS IIPU ONMCAHUU BEILECTB U UX MIPEBPAILCHUN;

UCIOJIb30BaTh XUMHUECKYI0 CHUMBOJIMKY U COCTaBlI€HHs (OpMyJ BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUN;

OTpeNieNiATh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHMSX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy CO€IMHEHMH 1o ¢opMynaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COEMHEHUSX;

packpbiBaTh cMbIcn [lepuogudeckoro 3akona . M. MenneneeBa: 1€eMOHCTPUPOBATH
[IOHUMAaHUE IEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX DJIEMEHTOB OT HX
nosioxeHuss B Ilepuonnueckoll cucTeMe, 3aKOHOB COXPAaHEHMS MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUS, 3aKOHAa ABOIaJipo;

ONHKCBHIBaTh M XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuonndeckoil cucTemsl
XUMHUYECKHX DJIEMEHTOB: pa3jMyaTh IMOHATUS «TJIaBHAas moAarpynmna (A-rpynma)» u
«mobounass mnonrpynmna (b-rpynma)», Manble U OoiblINe NEPUOIBI, COOTHOCHTH
0003HaueHHsI, KOTOpble UMetoTcss B Tabmuue «llepuonndeckas cucremMa XMMHYECKHX
anemeHToB [[. 1. MeHaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XMMHYECKMX 3JEMEHTOB (coCcTaB M 3apsja  sapa, oOIlee YUCIO IEKTPOHOB U
pacIpesielIeHUe UX 10 3JIEKTPOHHBIM CII05IM);

KJaccu(puuUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUYECKUE
peakuuu (IO YUCIy W COCTaBY Y4YacTBYIOIIMX B pEaKUUHM BEIIECTB, IO TEIJIOBOMY

sbdekry);



XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3THUYHBIX
KJIaCCOB,  NOJTBEp)KJash  ONHWCAaHUE IMPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOT'O COCTaBa,
BO3MOXKHOCTH MPOTEKAHMSI XUMUYECKHUX MIPEBPAIICHUI B Pa3IMUHBIX YCIOBHSIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT0 JIEMEHTa 10 (hopMyJie COSTMHEHNUs, MACCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOM peakluu;

IPUMEHSTh OCHOBHBIC ONEpAIUU MBICIUTEIBLHON NEATENbHOCTH — aHallu3 U CHUHTE3,
CpaBHEHHE, 0000IIeHUE, CUCTEeMATH3AIHIO, KIAaCCU(UKALMIO, BBISBICHUE MPUYUHHO-
CIIEICTBEHHBIX CBSI3€H — JUIsl M3YYEHHS CBOMCTB BEIIECTB M XUMHYECKHX PEaKIIUM,
€CTeCTBCHHO-Hay4YHble =~ METOJbl  TO3HaHUS  —  HaAONMIOJAeHWe,  H3MEpeHHue,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (PEabHBII U MBICTICHHBIN );

CleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCyIOoi u 1abopaTopHBIM
o0opyZOoBaHHEM, a TaKXke IMpaBWJIaM OOpaIleHUs C BEIIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMU MO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB IO MOTYYCHHUIO
U coOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOJOPOJAA M KHUCIOPOAA), MPUTOTOBICHUIO
pacTBOPOB C OMNpPENECIEHHON MacCOBOM J0JIEN paCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH
U IIPOBOAMTH XUMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IlEJIOYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmyc, (peHomdTanenH, METUIOPAHXK U IPyTHE).

K xoniy oOyueHusi B 9 kjacce mpeIMeTHBIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI

oTpaxaTb cHOPMHUPOBAHHOCTh Y O0YyHAIOIIUXCSI YMEHUI:

pPacKpbIBaTb CMBICI OCHOBHBIX XUMUYECKHUX IMOHATHUN: XUMUYECKHHU DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHHOH, IIPOCTOE BEIIECTBO, CI0KHOE BEMIECTBO, BAJICHTHOCTS,
AEKTPOOTPULIATENIBHOCTD, CTEIEHb OKHUCICHUS, XUMHUYECKAs PeaklHs, XUMHYECKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, pPacTBOp, IEKTPOJIUTHI,
HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMs, peaklUl HOHHOro OOMeHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBecHe, OOpaTUMble M HeOoOpaTUMBble pPEaKIHH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE  PEaKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCIICHME€ M BOCCTaHOBJIEHHE, AJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(koBaJleHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTaJUIMUecKas pemeéTka, KOppOo3Hs
METaJUIOB, CIUIABBI, CKOPOCTh XUMHUYECKOM pEeakluH, MPEeAeNbHO JIOIyCTUMAas
koHueHrpanus [1/IK Bemectsa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKHX IOHATHA W MPUMEHATH 3TH
MTOHATUS ITPU ONIMCAHMM BEIIECTB M UX MTPEBPAILCHU;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBi€HHMS (OpMyJ BEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUI;

ONpEACIATh BaJCHTHOCTh M CTENECHb OKUCICHHUS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, IMPUHAICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCy COEIMHEHHMH Mo (opmysiam, BHJ XMMUYECKOH CBs3U (KOBaJeHTHAs, UOHHAs,
METaJUIN4YecKas) B HEOPraHUYECKUX COEAMHEHUSX, 3apsi]i HMOHAa IO XMMHUYECKOH
(dopmyIe, XapakTep cpelbl B BOAHBIX PAacTBOPAX HEOPraHWYECKHUX COCTUHEHUH, THUI
KPUCTAJTIMYECKON PEIIETKNA KOHKPETHOTO BELIECTBA;



packpbiBaTh cMbIch [lepunoandeckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
ero MOHMMAaHME: OIMUCHIBATH M XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanueckoit
CUCTEMbl XMMHMUYECKHUX ODIJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas mnoiarpynmna (A-
rpynma)» u «nobounas mnoxarpymma (b-rpynma)», Mameie W OOJBIINE TIEPUOJIBI,
COOTHOCHTb 0003HAUEHHs, KOTOpbIE HWMEIOTCS B TEPHOAMYECKONW Tabiume, ¢
YHCIIOBBIMU XapaKTEPUCTHUKAMHU CTPOSHHUS aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YMuCiIo MEKTPOHOB U PACIpeesieHHE HX MO 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOINME 3aKOHOMEPHOCTH B W3MCHEHHMHM CBOWCTB JJIEMEHTOB W HX
COEIMHEHUI B IpeJenax MalbIX MMEePHUOJ0B U TJIaBHBIX HOJATPYMI C YYETOM CTPOCHHS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKUE DJIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakiuu (M0 YHMCIy M COCTaBy YYacTBYIOUIMX B PEAKIUU BEUIECTB, MO TEIUIOBOMY
3¢ dexTy, 10 U3BMEHEHUIO CTENeHEeH OKUCICHHS XUMHUYECKUX JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME U CHEHU(PUYECKHE XUMUYECKHE CBOWCTBA
MIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPIK/Iasl ONMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHil;

COCTaBIISITh YPaBHEHUS JIEKTPOIUTHUECKON TUCCOLUALMU KUCIOT, IEI0UYel U CONEeH,
MIOJTHBIC U COKPANIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHA, YpaBHEHUS PEaKIIHiA,
MOJATBEPXKJAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXKAY BelleCTBAMU
pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYUIHOCTh OKHCIHUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUI IMOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa dTHX PeaKInii;

MPOTHO3MPOBATh CBOWMCTBA BEUIECTB B 3aBHCHUMOCTH OT WX CTPOEHHS, BO3MOXHOCTHU
MPOTEKAHUS XUMHUECKUX MPEBPAIICHUHN B Pa3INIHBIX YCIOBHUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (hopMyJie COSTMHEHNs, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOIUTE PACUYETHI TI0 YPABHEHUIO XUMHYECKON PeaKIlvH;

coONMoIaTh ~MpaBWJa TIIOJIB30BAaHUS XUMHUYECKOW TIOCYIOW W JIaOOpaTOPHBIM
00OpyI0OBaHHEM, a TaKKe IpaBWia OOpAaIICHHs C BEUNIECTBAMH B COOTBETCTBHU C
WHCTPYKIUSIMHA TI0 BBITIOJTHEHHIO JIAOOPATOPHBIX XUMHUYECKUX OIIBITOB IT0 TTOTYUYCHHIO
1 cOOMPaHUIO Ta3000pa3HBIX BEMIECTB (aMMHAKa U YTIIEKUCIIOTO Ta3a);

MPOBOJIMTH PEAKIIMH, TTOATBEPIKAAOIINE KAYECTBCHHBIH COCTaB Pa3JIMYHBIX BEIICCTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOpHUI-, OpoMHI-, MOAMUI-, KapOoHaT-, (ocdart-,
CWJIMKAT-, CyJb(ar-, THIPOKCHJ-UOHBI, KATHOHBI aMMOHHS ¥ HOHBI H3yYEeHHBIX
METAJIJIOB, MTPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPTraHMYESCKHUX BEIIECTB;
MIPUMEHSTh OCHOBHBIC OIEpAIlUU MBICIUTEIBLHON NEATeIbHOCTH — aHAJU3 W CHUHTE3,
cpaBHeHHE, OOOOIIEHHE, CHUCTEeMAaTH3aIlUI0, BBISBICHWE NPUIHMHHO-CIIEICTBEHHBIX
CBSI3€M — JUIsl M3YyYEHUS] CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHM, €CTECTBEHHO-
Hay4yHble METOJbl T[O3HAaHUS — HaONIOJIEHWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peabHbIl U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHME

8 KJIACC
KoanyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(POBHIE)
n/n TeM NPOrpaMmabl Bceero Kourpoanunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3znea 1. [lepBoHavaibHbIe XMMUYECKUE TOHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK
NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
19 BemectBa n xuMuueckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Htoro no pazneny 20
Pasjen 2. BaxkHeiilune npeacrtaBuTe/ M HEOPraHMYECKUX BellECTB
51 Bosnyx. Kucnopon. Ilonsarue 5 1 bu6nmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
99 Bonopon. [lonsitue o 3 1 bu6mmoreka [IOK
KHMCIIOTaX M COJISIX https://m.edso00.ru/7f41837c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK
OCHOBAHUAX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubnmoreka [JOK

HCOPTaHUYCCKUX CO€OUHEHUI

Hroro mo pazueny 30

https://m.edsoo.ru/7f41837¢c

Paznen 3. llepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMmeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.

Xumunueckasi cBsi3b. OKHCIAUTENbHO-BOCCTAHOBHUTEIbHbIE pPe€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [lepuoanueckas cucrema 7 bu6mmoreka [IOK
' XUMHYECKHX diteMenToB []. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XumMu4decKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumMeHoBaHue pa3iesioB U TeM nugpoBbie
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NMPOrpaMMblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3znea 1. BemecTBo 1 XUMH4YECKHE PeaKkul
[loBTOpEeHue u yriy0OnaeHue 3HaHUM Bbu6moteka [JOK
1.1 5 1
OCHOBHBIX Pa3JIelIoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoteka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEaKI[K B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
o | S 6
' PYHIHL -EP https://m.edsoo.ru/7f41a636
COEZIMHEHUs
23| snewemos VAcpyams. ason foogop i | 7 ;  DuGwore LOK
' PYIHEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
(o | S s . | , Bk
' ) {PYIIIEL poa https://m.eds00.ru/7f41a636
KPEeMHHUHN ¥ UX COCTUHECHUS
Hroro no pazneny 25
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Pa3gen 3. MeTaJJIbI M UX COeIUHEHU A

3.1 OO011e CBOMCTBA METAILIIO 4 bubmorexa LIOK
) He CBOMCTBA MET B
m o https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxuelinme Metayuibl 1 UX COEIUHEHUSI 16 htts://m.eds00.ru/7f41a636
Hroro mo pazneny 20
Pasjnen 4. Xumus u oxkpy:kamomas cpeaa
4.1 BerntecTBa 1 MaTepuabl B J)KU3HU YEJIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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INIOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoandecTBo yacoB
Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoasnbie IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
1 [Ipenmer xumuu. Poiab XuMUM B KU3HU YEJIOBEKA. 1 bu6mmoreka [IOK
Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TousgTre 0 MeTOAAaX MO3HAHUS B XUMHUU 1 bubmmorexa [IOK
A https://m.edsoo.ru/ff0d227e
I1 6ota Ne 1 «I1 o
paTop P paitl https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTOBAaHUEM
4 UYucreie BemecTBa U cMecu. CriocoObI pa3ieneHus 1 bubnnorexa [HOK
cMmecei https://m.edsoo.ru/ff0d26ca
[Tpaktuyeckas pabora Ne 2 «Pa3nenenue cMmeceit bubnuoreka [IOK
5 . 1 1
(Ha MpUMepe OUYMCTKH MOBAPEHHOM COIIH)» https://m.edsoo.ru/ff0d28c8
bu6mmorexa [IOK
6 A 1
TOMBLH MOJICKY IR https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE 3IIEMEHTHI. 3HAKU (CUMBOJIbI) 1 bubnnorexa [JOK
XAMWUYECKHUX JJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThle U C1OXKHBIE BEMIECTBA 1 bubmmorexa [TOK
P m https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MONEKYIAPHOE YUEHNE 1 bubmorexa HOK
YIApHoe y https://m.edsoo.ru/ff0d2d50
10 | Xomewacenss Goreymn. Basmmoers aponos ) BuGmorexa LIOK
pMy-a. https://m.edsoo.ru/ff0d2eae
XUMHUYECKHX DIIEMEHTOB



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
https://m.edsoo.ru/ff0d2eae

OtHocurenbHas aroMHas Macca. OTHOCUTEIIbHAS

bubmuorexa [JOK

1 MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMHAYECKOT O 3JIEMEHTA B bubmuorexa [JOK
COCTMHCHNUHI https://m.edsoo.ru/ff0d350c
bu6mmoreka [IOK
13 KomuuectBo BemecrBa. Mosb. MouisipHast Macca https://m.edso0.ru/ff0d5230
14 duznyecKre 1 XUMUYECKUE SBICHUS. bubmuorexa [JOK
XUMHYECKasT pEeaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u yCiI0BHsI IPOTEKAHUSI XUMHUYECKHUX bubnnorexa [JOK
peakiuii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEeHHsI MACChl BeIECTB. XUMHUECKUE bubnnoreka [JOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Brrancnenus koimaecTBa, MacChl BEIIECTBA 10 bu6mmoreka [IOK
17 .
YPaBHEHUSIM XUMUUECKHX PEaKIIUI https://m.edsoo.ru/ff0d5708
18 Knaccudukanms XuMruaeckux peakiuit bubnuoteka [JOK
(coeTMHEeHMS, Pa3IOKCHHUS, 3aMEIIICHHsI, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4€HBIA-IHIUKIIONEIUCT. bubnuoreka [IOK
O0001IeHHE U CHUCTEMATH3aIUs 3HAHUN https://m.edsoo.ru/ff0d40c4
20 KonTponsHnas pabora Nel no Teme «Bemecta u bubnnoreka [JOK
XHUMHUYCCKUE PEAKIHI» https://m.edsoo.ru/ff0d4290
Bo3nyx — cMmechk razos. CocTtaB Bo3ayxa.
21 Knci}(/)pon — 3JIEMEHT U TIPOCTOE BeII[IiIeCTBO. bubmmorexa LIOK
https://m.edsoo.ru/ff0d448e
O30H
Ou3nyecKue ¥ XUMUIECKHE CBONCTBA KUCIOPOa
22 (peaxuuu okucneHus, ropenue). I[lonstue 06p " bubmorexa IOK
’ https://m.edsoo.ru/ff0d4614
OKCHIaX
93 CriocoOsI MoTy4eHus KHCI0opo/ia B JTa0OpaTOpuu bubnmnoreka [JOK

U MPOMBIINIJICHHOCTH. HpI/IMeHCHI/IC KHcCJIopoaa

https://m.edsoo.ru/ff0d497a



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
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

TemnoBoit 3 PekT XuMUIECKON peaKIium,

bubmuorexa [JOK

24 MOHSTHE O TEPMOXUMHUYECKOM YpaBHEHUH, IK30- https://m.eds0o.ru/ff0d4790
U DHJIOTEPMUYECKUX PEAKIUAX
25 TormmBo (HedTh, yroiib 1 MeTaH). 3arpsi3HEHHE bubmumoreka [IOK
BO3JlyXa, CIIOCOOBI €ro MPeA0TBPAILCHHS https://m.edsoo.ru/ff0d4c4a
26 [Tpaktuueckas padota Ne 3 o teme «Ilomydyenue bubmuorexa [JOK
U coOMpaHHe KUCIIOPO/1a, H3YYEHHE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
97 Boaopoa — siemMeHT U MpoCcToe BENIECTRO. bu6mmoreka [IOK
Haxosxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 duznyeckue 1 XMMUYECKHE CBOMCTBA BOJIOPO/IA. bubnnorexa [HOK
[Tpumenenue Boopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSIX Bubmiorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI mostydeHust BOAOPOAa B 1abopaTopuu bubamorexa IOK
https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pa6ora Ne 4 no teme «Ilomyuenue bubnnorexka [JOK
31 .
U coOMpaHue BOIOPO/Ia, H3YUEHUE €r0 CBOWCTB https://m.edsoo.ru/ff0d4f42
. , bubmuorexa [JOK
32 MonsipHblil 00bEM ra3oB. 3ak0oH ABOTaapo https://m.edsoo.ru/ffod542e
Brrancnenust 00b€Ma, KOTMYeCTBa BEIIECTBA ra3a
33 IO €r0 U3BECTHOMY KOJIMUYECTBY BemeI::lTBa WIH bubmorexa IOK
. https://m.edsoo.ru/ff0d55a0
00BEMY
Brranciiennst 006EMOB ra30B 110 YpaBHEHUIO
34 peaxIu Ha OCHOBE 3aKOHA 061)éi,/111)n)1x Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d5708
OTHOIIICHH Ta30B
35 duznueckre 1 XUMHUUECKHE CBOMCTBA BOJIBI bubmmorexa [IOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [TonsiTHe 00 MHAUKATOpax bubnuorexa [IOK
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https://m.edsoo.ru/ff0d59e2

Boz[a KaK paCTBOPUTCIIb. HaCBII_HCHHBIe u

37 HEHACBILLICHHBIE pacTBOPbL. MaccoBas J0JIst Bu6mnorexa LIOK
https://m.edsoo.ru/ff0d5b40
BELIECTBA B paCTBOPE
[TpakTiueckas pabota Ne 5 o teme
38 «IP[pI/IFOTOBJ'IeHEe PacTBOPOB € ONPENEIEHHON Bubmiorexa LIOK
N N .« https://m.edsoo.ru/ff0d5eba
MacCOBOM J10JI€M paCTBOPEHHOTO BEILIECTBA»
39 Kontponbnas pabota Ne2 no teme «Kucnopos. bubnnoreka [JOK
Bomopoa. Boxa» https://m.edso0.ru/ff0d6342
40 OKcubl: cOCTaB, KiIacCU(UKAIINS, bubnuorexa [JOK
HOMCHKJIATypa https://m.edsoo.ru/ff0d664e
41 [TonyyeHue u XUMHUYECKUE CBOMCTBA KHCIIOTHBIX, bubnnoreka [JOK
OCHOBHBIX U aM(POTEPHBIX OKCUIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHWMsI: COCTaB, Kaccudukarms, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHne n XuMU4eCKHE CBOWCTBA OCHOBAaHUN Brbmiorexa LIOK
https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccuduxarus, bu6nmoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyuyeHue u XMMHUYECKUE CBOMCTBA KUCIIOT Brbmiorexa LIOK
https://m.edsoo.ru/ffOdfee2
46 Conu (cpennue): HOMEHKIIATypa, CITOCOObI bubnuorexa [JOK
MOJTy4eHHSI, XHMHYECKHE CBOCTBA https://m.edsoo.ru/00ad9474
[Ipaktuyeckas padora Ne 6. Pemenue
47 Z-)KIZ:HepI/IMeHTaJ'IIlHBIX 3a1a4 no TeMe « OCHOBHbIE Bu6miorexa LIOK
. https://m.edso0.ru/00ad9b7c
KJIACChl HEOPTaHUYECKUX COECTMHEHUID)
48 I'eneTnyeckas cBs3b MEXKy KlaccaMu bubnuorexa [IOK

HCOPTaHUYCCKUX COE€OUHEHUI

https://m.edsoo.ru/00ad9a50
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bubmuorexa [JOK

49 O0o001IeHNe U CHCTeMaTU3alus 3HAHUH https://m.eds00.ru/00ad9ch?
50 KonTtponsnast padora Ne3 o reme "OcHOBHBIE bubmmoreka [IOK
KJIACChl HEOPTaHUYECKUX COCTUHCHUI" https://m.edsoo.ru/00ad9%ela
[IepBble MOMBITKY KIACCU(PUKALIMN XUMHUECKUX
51 3nepMeHTOB. [TonsTue o rp(}binnaz CXOJIHBIX Bubmiorexa LIOK
https://m.edsoo.ru/00ad9ffa
3JIEMEHTOB
[lepuonnueckuii 3akoH u [lepronuueckas
52 CI/I(?TeMI; XUMHYECKHUX aneMeEToél . N. Bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuoapl, rpynmbl, MOATPYIIIBI Bubnuorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SI/IEP. bubnnoreka [JOK
W3oTons https://m.edsoo.ru/00ada342
CTpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB
55 3J'IepMeHTOB HepHIz),HquCKOﬁ cuctemsl /1. H. bubmorexa HOK
https://m.edsoo.ru/00ada6bc
Menpeneesa
XapakTepucTuka XMMHYECKOTO 3JIEMEHTA T10 €T0
56 noiomelfmo B [lepnonnueckont cucreme /1. U. bubmmoreia LIOK
https://m.edsoo.ru/00ada824
Menpeneesa
3nauenue [lepuoanueckoro 3akoHa Jijisi pa3BUTHUS
57 HayKU U HpaKl?H/IKJ:I. . 1. MCH}IGJ'IGGI[B —pyqéHLIﬁ Brbmiorexa LIOK
’ https://m.edsoo.ru/00ada96e
Mearor ¥ TpaxIaHuH
58 PesepBHblit ypok. O00011I€HNE U CUCTEMaTH3AIHS bubmuorexa [IOK
3HaHui / Beepoccuiickas mpoBepouHas pabota https://m.edsoo.ru/00adb33c
KonTtponbHas padora Ne4 o reme <<CTpVOCHI/Ie Br6morexa LIOK
59 aToma. XuMHuecKkas cBs3b» / Beepoccuiickas

poBepoyHas pabora

https://m.edsoo.ru/00adb486
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60 DIIEKTPOOTPULIATETLHOCTh ATOMOB XUMHUUYECKHUX 1 bubnmoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
1 J4! 1
6 OHHAT XHMHIHCCKA CBAD https://m.edsoo.ru/00adac34
62 KoBanieraTHAas moJIsipHAss XUMUYECKas! CBA3b 1 bubmmorexa [JOK
p https://m.edsoo.ru/00adaab8
63 KoBanieHTHAs HEMmonApHAsT XUMUUECKAS CBIA3b 1 bubmorexa [IOK
P https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
64 C 1
TCHCHDE ORHCITCHIA https://m.edsoo.ru/00adae28
65 OKHUCIIUTENFHO-BOCCTAHOBUTEILHBIE PEAKIIUU 1 bubmmorexa [IOK
pearh https://m.edso0.ru/00adb076
bub OK
66 OKUCIUTEIN U BOCCTAHOBUTEIN 1 hgp:j;;zii.m 100adb076
57 | soneting e «Croosmve srons, Komenson | 1 BuGorera LIOK
P ’ https://m.edso0.ru/00ad9cb2
CBSI3bY
68 PesepBHblit ypok. O0001I€HNE U CUCTEMaTH3aIHS 1 bubnuoreka [IOK
3HAHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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9 KJIACC

KoaunuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
wn Tema ypoka Beero KonrTpoabnbsie IIpakTHueckue S — o0pa3oBaTe/bHbIC
padoThI padoThI pecypchl
[Tepuonuueckuii 3aK0OH.

1 [Tepuonuueckas cucrema 1 bu6mmoreka [IOK
XxuMu4eckux snementos 1. U. https://m.edsoo.ru/00adb59e
MeneneeBa

AKOHOMEPHOCTH B U3MEHECHHUH
2 EBOP'ICTB XEMI/I‘IGCKI/IX 3JICMEHTOB 1 bubmmorexa LIOK
. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bujpl XuMU4ueCcKon CBS3U U THUIIBI 1 bu6mmoreka [IOK
KPHUCTAJUTNIECKUX PEIIETOK https://m.edsoo.ru/00adbact
KonTponbnas padota Nel mo teme

5 «IToBTOpEHUE U yriIyONneHue 1 1
3HAaHUI OCHOBHBIX Pa3/elioB Kypca
8 Kmacca»

6 Knaccudukanus XumMuueckux 1 bu6nmoreka [JOK
peaKIuii o pa3IuYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
IlonsiTHE O CKOPOCTH XUMHYECKOM

7 peaKkiuu. HOHSIpTI/Ie 0 TOMOT€HHBIX U 1 bubmorexa HOK

https://m.edsoo.ru/00adbe9a
TeTepOTreHHBIX PEaKIIUIX
IlonsTHe 0 XUMHYECKOM Bu6morexa LIOK
8 paBHOBecu#. PaKTOPHI, BIUSIONINAE 1

Ha CKOPOCTh XUMHUYECKOU PEaKIINH

https://m.edsoo.ru/00adc28c
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1 MOJIOKCHUEC XUMHNYCCKOI'O

paBHOBECHS
9 OxucCIUTENHHO- bubnmoreka [JOK
BOCCTaHOBHTEIILHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUYECKON
10 I[I/IC(IJ)OHI/IaI_II/II/I.pCI/IJ'II)HBIC " ciiabble bubmmorexa [JOK
https://m.edso0.ru/00adcd68
ANEKTPOJIUTHI
11 Honnble ypaBHEHUS peakinii bubmorexa LIOK
https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBaHHU B CBETE NMPEACTABICHUI bubnuorexa [JOK
00 3JICKTPOTUTHYCCKON https://m.edsoo.ru/00add5d8
JUCCOLUAIIUU
XHUMUYECKUE CBOKCTBA COJIEH B
13 CBETE MpeJICTaBICHUN 00 bubmmoreia LIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 [TonsTHEe 0 TUIpONIU3E CoNeit bubmorexa HOK
https://m.edsoo.ru/00add9d4
15 O06o001IeHne U cCucTeMaTU3aIH bubnuoteka [JOK
3HAHHUH https://m.edsoo.ru/00addd12
[TpakTuueckas padora Ne 1.
16 <<I£)emeHHe 3KCI'IpepI/IMeHTaJ'II)HBIX Brbmiorexa LIOK
https://m.edsoo.ru/00addbfa
3aa4»
KonrtponsHast padora Ne2 o reme
17 «DNEKTPOIUTHYECKAS bubnuorexa [JOK
nucconmanys. XUMUYeCcKue https://m.edsoo.ru/00addecO
pEaKIuy B PaCTBOPAX»
18 OO1m1ast XxapaKTepUCTHKA raJIOreHOB. bubnuorexa [IOK
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XUMHUYECKUE CBOMCTBA HA IIPUMEPE
xJjiopa

https://m.edsoo.ru/00addfe2

XinopoBogopoa. ColisiHast KUCIOTAa,

bubmuorexa [JOK

19 €CKHE CBOMCTBA, IIOIyUYEHHE,
RHMITHECIHE CEOHCTER, TOTYHEHH https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme
20 «Hpon YeHUE COIZMHOI?I KHCJIOTBI bubmmorexa LIOK
YHICHITE €O ’ https://m.edso0.ru/00ade348
M3Y4YCHHE € CBOMCTBY»
Bbruunciienus mo ypaBHEHUSIM
21 XUMHUYECKHUX eazpﬂﬁ €CJIM OJIUH bubmmorexa LIOK
PeAICIIL, A https://m.edsoo.ru/00ade488
U3 PEarcHTOB JIaH B U30BITKE
99 OO01mmas xapakTeprCcTUKa SJICMCHTOB bubnuorexa [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUNA CEPHI.
Haxoxnenue cepol u eé bubnnoreka [JOK
23 .
COCIMHEHUH B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHAMHUYECKHE CBOMCTBA CEPBI
CepoBo1opo/1, CTpOEHHE,
24 q)nrs)nqefmﬁei xnlimqecxne Brbmiorexa LIOK
5 https://m.edso0.ru/00ade802
CBOWCTBa
Oxcunsl cepbl. CepHas KHCIIOTA,
25 (pI/BI/III{[eCKHz u XI/IIEI/I‘ICCKI/IC bubmorexa IOK
. https://m.edso0.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
OCHOBE TIPOMBIIIUIEHHOTO criocoba
P . bubnmoreka [JOK
26 MIOJIy4YEHHUsI CEPHOMN KUCIIOTHI.

XUMHUYECKOe 3arps3HEHNe
OKpY’Karollen cpeabl

https://m.edsoo.ru/00adec8a
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COCAUHCHUAMU CCPhI

Brruncnenune MmaccoBoy 10U

bu6mmoreka [IOK

21 BBIXOJIa TIPOJIYKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast XxapaKTepruCTHKA 3JIEMEHTOB
VA-rpymmnsl. A30T,

28 paCprO}::TpaHeHI/IC B IIPUPOJIE bubmmorexa LIOK

’ https://m.edsoo.ru/00adeea6
(bU3UYECKHEe U XUMUYECKUE
CBOICTBA
AMMHaK, ero pU3ndYecKue u
29 XUMHYECKHUE CBOICTBA, MTOJIyYeHUE bubmmorexa LIOK
’ https://m.edsoo.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padota Ne 3 o Teme
30 «ﬁonyquI/Ie aleMHaKa U3y4YCHHE Bubmiorexa LIOK
. ’ https://m.edsoo.ru/00adf180
€ro CBOHCTB»

31 A30THas KuCoTa, €€ pru3nuecKue u bubnnoreka [JOK
XMUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aMMOHHS B KaUeCTBE MHUHEPATbHBIX

32 ynoopennii. XuMudeckoe " Brbmiorexa LIOK

. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COCTMHEHUSIMH a30Ta
docdhop. Oxcun dpocdopa (V) u
33 (pocg)oIfHas{ KI/I?J'I((I))Ta (I)(I)IE3I/I(‘162:KI/I6 " Bubmorexa HOK
N https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MTOJTyICHUE
Hcnonb3oBanue GocaToB B
34 KauecTBE MUHEPATbHBIX bubnmoreka [JOK

ynoopeHuit. 3arps3HeHne
MIPUPOIHOM cpefbl hocaTamu

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



https://m.edsoo.ru/00adec8a
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35

Yraepon, pacripocTpaHEHHE B

npupoae, hpuznueckue u
XHUMHYECKHE CBOICTBA

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

36

Oxcunpl yraeposa, ux pusnyeckue

1 XMMHYECKHE CBOMCTBA.
DKosorndyeckue npoodIeMsl,

CBs3aHHBIC C OKCHUAOM YTJI€poda

(Iv)

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

37

38

39

40

VYrospHasa KUCIOTa U €€ COJIU

[IpakTuueckas pabora Ne 4 o Teme
"[TonyuyeHune yriaekucioro rasa.

KauectBennas peakuus Ha
KapOoHaT-MOH"

HepBOHaanBHBIe MIOHSATHS 00
OpraHNYCCKUX BCHICCTBAX KAK O

COCAUHCHUAX yTJICpOaa

erMHI/Iﬁ " €ro COCAMHCHU A

bu6mmoreka [IOK
https://m.edso0.ru/00ae006¢c

bubmuorexa [JOK
https://m.edso0.ru/00ae027e

bu6nmoreka [JOK
https://m.edso0.ru/00ae054e

bu6nmoreka [JOK
https://m.edso0.ru/00ae080a

41

[IpakTnueckas padora Ne 5.

Pemenne OKCIICPUMCHTAIIbHBIX

3aj1a4 110 TeMe «Bakuenue

HEMCTAJJIbI 1 UX COCAUHCHUS

bu6mmoreka [IOK
https://m.edso0.ru/00ae0bf?2

42

43

KonTponbnas padota Ne3 mo teme
«Baxkuenme HeMeTaJUIBI U UX

COCAUHCHUA»

OO1m1ast xapaKTepUCTHKA
XUMHYECKHUX 3JIEMEHTOB —

bu6mmorexa [IOK
https://m.edso0.ru/00ae0e18

bu6mmoreka [JOK
https://m.edsoo0.ru/00ael103e



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
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https://m.edsoo.ru/00ae027e
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MeTaJUI0B. Merajuinueckas CBs3b U
MeTaJlJIN4ecKasi KpUCcTaInyecKas
pemérka. @u3nyecKue CBOMCTBA
METaJJIOB

XMMHUYECKUE CBOUCTBA METAJLIOB.

44 DNEKTPOXUMHYUECKUN Psijt bubmorexa LIOK
. https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re cocoObl MOTyYSHHS
MetasuioB. CrutaBel. Beruucnenus
45 10 YPAaBHEHMSM XUMHYECKUX Bubmiorexa LIOK
N https://m.eds00.ru/00ae1156
peakIuii, €Clii OJIMH U3 PEareHTOB
COJICPKUT TIPUMECH
46 [TonsiTHe 0 KOPPO3UM METAIIIOB bubmmoreia LIOK
https://m.edsoo.ru/00ae1278
47 [IlenouHbIEe METAIITBI bubmorexa LIOK
https://m.edsoo.ru/00ael14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bubnuoteka [JOK
KaJust https://m.edsoo.ru/00ael14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bu6mmorexa [IOK
KaJbLUI U MarHui https://m.edsoo.ru/00ae15e8
50 Baxneime coeTMHEHNS KAJIbIU bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O06001IeHNe U CUCTEMATU3AIIHS
3HaHUI
59 JKEcTKOCTh BOJBI U CITOCOOBI €€ bu6mmorexa [IOK
yCTpaHeHHUS https://m.edsoo.ru/00ae1886
53 [IpakTuyeckas pabora Ne 6 o Teme bubnuorexa [IOK

"YKEcTKOCTh BOJBI 1 METOAEI €6

https://m.edsoo.ru/00aelae8
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
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ycTpaHeHus"

54 J— bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubmuorexa [JOK
THIPOKCHU/IA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
%6 Keseso https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTH bu6mmoreka [IOK
xenesa (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3AIUS
3HAHUH
[IpakTuueckas padota Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX bubnnorexa [HOK
3a1a4 1o TeMe «BaxHeimme https://m.edso00.ru/00ae3de8
METAJJTbI U UX COCAMHEHUSI»
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUHN, €CIIH OJUH
60 U3 pEareHTOoB J1aH B U30BITKE WU bubnnoreka [JOK
COJEPKUT TIpUMeCH. Borauciienus https://m.edso0o.ru/00ae1750
MacCOBOM J0JIM BBIXOJa IPOIYKTa
peakuumn
61 O06o001eHre U CHCTEMAaTH3aIIHS
3HAHUH
KonTponbHas pabota Ne4 mo teme
62 «Baxkueime MeTaIbl ¥ UX
COCTUHCHHUS
63 BemecTsa u maTepuaisl B bu6mmoreka [JOK

MMOBCEIHEBHOM KM3HU YE€I0BEKA

https://m.edsoo.ru/00ae3f50



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
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XUMHYECKOE 3arps3HEHNE bubmuorexa [IOK
64 . 1
OKPY’KaIOIIeH Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perienun 1 bubmmoreka [IOK
9KOJIOTMYECKUX MpoliieM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O600mICeHHE 1 1 bubnuorexa [JOK
CHCTEMATHU3ALINAS 3HAHUI https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O0001eHue u 1 bubmumoreka [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
68 PezepBHbiit ypok. O000mmenue u 1 bubnnorexa [JOK
cHCTeMaTH3aIus 3HAHU https://m.edso0.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM

OBPA30BATEJIbHOI ITPOI'PAMMBI

8 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTarTa

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTAThHI 0CBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I nmporpaMmbl OCHOBHOI'O 0611161"0 OﬁpaSOBaHI/IH

1

11

ITo Teme: «HepBOHaLIaJ'IBHBIe XUMHUYCCKUEC ITOHATH)

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TIOHSTHUH: aToM,
MOJICKYJIa, XHUMHYECKHI 3JEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE
BEIIIECTBO, CMeCh (OIHOPOJIHAsT W HEOIHOPOJHAs), BaJCHTHOCTH,
OTHOCHUTEJIbHAS aTOMHAasi W MOJICKYJIIpHAas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas [OJsl XHMHYECKOTO
9JIEMEHTA B COCIMHEHUHU, MOJIAPHBIA OOBEM, XMMHUYECKas pPEaKIIHs,
KIaCCU(UKALUS  PEAKIM:  pPEaKlMu  COSAWHCHHS,  PCAKIHH
pa3IOKEHUs, PEAaKIHMW 3aMEIICHHs, peakuuu OoOMeHa, JK30- U
SHJIOTEPMHUUYECKUE PEAKIHH, TEIUIOBOW 3(P(HEKT peakiuu, pacTBOp,
MaccoBas JI0Jisl BelecTBa (POIICHTHAS KOHIICHTPAIIKs) B paCTBOPE

1.2

13

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKHUX MOHATHUA U
MMPUMCHATH 3TU MMOHATHSA ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaIIICHI/Iﬁ

HCIIOJIb30BAaTh XUMHYCCKYIO CHUMBOJIMKY IJId COCTAaBJICHUSA (bOpMyJ'I
BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKI_II/Iﬁ

1.4

paCKpI)IBaTI) CMBICJI 3aKOHOB COXpaHeHI/Iﬂ MaCChI BCIICCTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHHs, 3aKOHa
ABoraapo

1.5

1.6

1.7

ONpeNeNsiTh  BAJICHTHOCTb aTOMOB  JJIEMEHTOB B  OMHApHBIX
COETUHEHUSIX

KJaccu(UIUpoOBaTh XUMHUYECKHE pEakuuu (M0 YUCIy M COCTaBy
YYacCTBYIOLIMX B PEaKIUH BEILIECTB, M0 TEMIOBOMY YPQEKTy)
BBIUHCIISTh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAaccChl
BELIECTB

1.8

1.9

BBIYHCIIATH MacCOBYIO JIOJIO XMMHYECKOTO 3JeMeHTa 1o (opmyie
COCTMHCHMS,

BBIUUCJIATH MACCOBYIO JOJIIO BCIICCTBA B PACTBOPC

1.10

MIPUMEHATHh €CTECTBEHHOHAYYHBIE METOJbI MMO3HAHUS — HAOJIOCHHE,
U3MEpEeHHe,  MOJENIMPOBAHUE,  OKCIEPUMEHT  (peajbHBli U
MBICJICHHBIN )

ITo Teme: «BaxkHeiimue npeACTaBUTENN HEOPTAaHUYECKUX BEIIECTBY»

2.1

PacCKpbiBaTb CMBICJI OCHOBHBIX XHUMHUYCCKUX MMOHSTHH: OKCH I,
KHUCJI0Ta, OCHOBAaHUEC, COJIb

2.2

ONpEAeNATh MPUHAAJICKHOCTh BEIIECTB K ONPEAEeNEHHOMY KIaccy




COeMHEHUH 1o Gopmynam

2.3

2.4

KJ'IaCCI/I(bI/IHI/IPOBaTB HCOPIraHN4YCCKUEC BECIICCTBA

XapakTepu3oBaTh  (OMUCHIBATH) OOIIME XWMHYECKHE CBOMCTBA
BEIIECTB Pa3jIMUYHBIX KJIACCOB, MOJATBEPKAas ONUCAHHE IpUMEpaMu
MOJIEKYJISIPHBIX YPABHEHUH COOTBETCTBYIOIIMX XUMHUECKUX PEaKLIUi

2.5

MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCHUMOCTH OT UX
KaueCTBEHHOTO COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMHYECKUX
MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBUIX

2.6

2.7

CIENOBaTh MpaBWJIaM [OJIb30BAHUS XUMHUYECKOM TIOCYAOM U
1ab0paTOPHEIM O00OpYJIOBAaHUEM, a TAKXKE IMpaBUIaM OOpAIICHHS C
BCIICCTBAMH B COOTBETCTBHUH C HWHCTPYKIIUSMHU I10 BBITOJHCHHUIO
1a00PATOPHBIX XHUMHYECKUX OMBITOB IO TMOJIYYCHHIO W COOHMPAHHIO
ra3o00pa3HbIX BEIIECTB (BOJOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C OMNpeAeNEéHHOM MaccoBOM o€l pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBAThH U MMPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacrlo3HaBaHUIO PACTBOPOB IIENOYEH M KHUCIOT C TMOMOIIBIO
WHAUKATOPOB (JakMmyc, (heHondTaaer, METUIOPAHK U IPYTHE)

MMpOBOAUTH paC‘léTH 110 YPaBHCHHUIO XHUMHYSCKOM peaKuu

3.1

3.2

ITo Teme: «llepumommuecknii 3akoH u Ilepmonmueckas cucrema
xumuueckux snemeHtoB JI. WM. MenneneeBa. CTpoeHue aTtoMoB.
Xumuueckas cBsi3b. OKUCIUTENLHO-BOCCTAHOBUTEILHBIE peakuumn»

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKHX ITOHATUH: AIpO aToma,
DIIEKTPOHHBIA CJIOW aToMa, aTOMHas oOpOuTamb, paguyc aroma,
XMMHUYECKasl CBS3b, MOJSpPHAs W HEMNOJISIpHAs KOBAJEHTHAs CBS3b,
ANEKTPOOTPULATENBHOCTh, HWOHHAsA CBA3b, HOH, KAaTHOH, AaHHWOH,
CTCIICHb OKUCIICHUS

KJ'IaCCI/I(I)I/II_II/II)OBaTB XHUMHWUYCCKHUEC SJICMCHTEI

3.3

OTNHUCHIBATh W XapaKTepHu30BaTh TaOnuuHyto dopmy [leprnoamdaeckoit
CHUCTEMBl XMMHYECKHX DJEMEHTOB: pa3iuyaTh MOHATUS «TJIaBHAs
noarpynna (Arpynma)» u «mobounas mnoarpymmna (brpymma)y,
«Masbie» U «OO0NbIINe) MepUOIbI

3.4

packpsiBaTh cMmbica Ilepmoamueckoro 3akona .M. Menneneesa:
JAECMOHCTPHUPOBATh TIOHUMAHUEC HGpHO)IH‘—IGCKOfI 3aBHCHMOCTH CBOMCTB
XUMUYECKHUX DJIEMEHTOB OT HUX mojoxeHus B Ilepumoanueckoit
CUCTEME

3.5

COOTHOCHUTh  00O3HAUEHHUs, KOTOpbIE HMEIOTCI B  TaOiwmIe
«ITepnoanyeckas cucreMa XUMHAYECKUX 3JIEMEHTOB ..
MenpeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XAMHYECKUX OJJIEMEHTOB (COCTaB W 3apsii smapa, oOImee {HciIo
AIIEKTPOHOB U PaCIPEACTICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

OnpeaciIsATh CTCIICHb OKHCJICHUA 9JICMCHTOB B 6I/IHapHBIX
COCAUMHECHUAX




3.7

9 KJIACC

ONpeNeNsiTh BUJl XMUMHYECKOM CBsi3U (KOBaJEHTHAs W HMOHHAs) B
HEOPraHUYECKUX COCIUHEHUX

Koxa
MPOBEPAEMOro
pe3yJbTarTa

1

11

1.2

13

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI 0CBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I nmporpaMmbl OCHOBHOI'O 0611161"0 OﬁpaSOBaHI/IH

ITo Teme: «BCH_ICCTBO U XUMHYECCKasd pCaKIus»

pacKpbIBaTh CMBICII OCHOBHBIX XWMHYECKMX IIOHSATHH: pacTBOp,
AJIEKTPOJINTBI, HEJJIEKTPOJIUTHI, AIIEKTPOJUTHYECKAs AMCCOLUALIMS,
peakuMy HMOHHOrO OOMEHa, KaTallu3aTop, XMMHYECKOe paBHOBECHUE,
o0OpaTumble u HeoOpaTUMble peaxkuuuy,
OKHUCJIUTEIIbHOBOCCTAHOBUTEIIbHBIE peaxkuuu, OKHUCJIUTEID,
BOCCTAHOBUTEJb, OKHCIEHHE UM BOCCTAHOBIICHHWE, aJUIOTPOIIHS,
aM(pOTEepHOCTh,  XMMHYECKas CBA3b  (KOBAICHTHAs, HWOHHA,
MeTaJIJIMYECcKast), KpPUCTAJUIMUECKas pelETKa, CIUIaBbl, CKOpPOCTh
XUMUYECKOU PeaKLun

WUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHYECKUX IOHATHH H
IIPUMEHSATH 3TU NOHATHUS IIPU ONMCAHUM BEIIECTB U UX MPEBPAIICHUN
COCTABJIAITh YPAaBHEHUS OJJIEKTPOJUTUYECKOM IUCCOLMALUU KHCIIOT,
LICJI0YEH U COJIEH, IOJIHBIE M COKPALEHHBIC YPAaBHEHUs DPEaKLUU
MOHHOT0 0OMeHa

14

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKiui

1.5

IIPOBOJIUTH PACYETHI IO YPABHEHHUIO XUMUYECKON pEeaKINu

IIo temam: «HeMeTamnpel M MX COEAUHEHHUSI» U «MeTaljbl U HX
COCOAUHCHU A

2.1

XapaKTepU30BaTh (OMUCHIBATH) OOIIHE U CIICTM(PUISCKIEC XUMUUECKHE
CBOMCTBAa TPOCTBIX W CJIOXKHBIX BEIIECTB, MOJTBEPXKIasi OINHUCAHHE
pUMepamMu MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOLTUX
XUMUYECKUX pPEeaKIui

2.2

2.3

COCTaBJIATH YPAaBHCHUSA peaKuMﬁ, MOATBCPKAAIOIINX CYHICCTBOBAHHC
TEHETUYCCKOM CBSI3U MCXKIY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB
MMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,

BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B Pa3ITUYHBIX
YCIOBHSIX

2.4

ClIeZIOBaTh MpaBHUJaM  TIOJb30BAHUS XHUMHUYECKOH TMOCYyAoll U
71a00paTOpHBIM 000pPYZOBAaHHEM, a TaKXKEe MpaBUJIaM OOpaIICHUs C
BEIIECTBAMH B COOTBETCTBMM C HWHCTPYKLHSMH I10 BBINOJIHEHHIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYCHHUIO M COOUpPAHUIO
ra3z000pa3HbIX BEHIECTB (aMMHUaKa M YIJIEKUCIIOTO rasa)

2.5

NpoBOAWUTL PCaKUHMU, MOATBCPIKIAIOUINC KaueCTBEHHBIM COCTaB




pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM IYTEM XJIOPHI-,
Opomun, womupa, kapOonar, Qocdar, cuamkar, cynaedar,
THJIPOKCUIMOHBI, KATHOHBI aMMOHUS, MOHBI HM3YYCHHBIX METAJUIOB,
NPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUYCCKHUX BEIIECTB

3.1

3.2

ITo Teme: «XuMUS U OKPYIKaIOIIAs Cpeay

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnonstuil: [IJK
BEIIIECTBA; KOPPO3HUS METAJIJIOB

IPUMEHSATh OCHOBHBIC OIEPALUU MBICIUTEIbHON AEATENbHOCTH —
aHalM3 W CHUHTE3, CpaBHEHUE, O0OOIEHUE, CHUCTEMAaTU3aLUIo,
BBISIBICHHE IPUYMHHO-CJIEJCTBEHHBIX CBs3ed — JUIs  H3y4eHHs
CBOWMCTB BELIECTB M XUMHMUYECKUX peakluil; ecTeCTBEeHHOHAy4YHbIE
METO/Abl MO3HAHUSA — HAOIIOJEHHUE, W3MEpEHHUe, MOJAEIUPOBAHMUE,
AKCIIEPUMEHT (peajbHbIN U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KUIACC

Koxa
1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

11

IIpenmer xumuu. Ponp XUMHUM B XKU3HU 4YeIOBEKa. XUMHUA B CUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATperaTHoe COCTOSTHUE
BEIIIECTB

1.2

1.3

[TonsiTe 0 MeToAax mo3HaHusi B XuMuu. Yuctelie BemiectBa U cmecu. Crocoobl
pas3aeneHus cmecen

ATOMBI WH MOJICKYIJIBI. Xumudeckue d3yeMeHThl. CHMBOJBI  XHMHYECKHX
JJICMCHTOB. HpOCTbIe U CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’I@KYJ'IHpHOG YUCHUC

1.4

Xumnueckas Gopmyina. BaaeHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTEnbHAas ~ aTOMHas — Macca.
OtHocuTenbHAast MOJIEKYJIIpHas Macca. MaccoBas 10JI1 XUMUYECKOTrO 2JIEMEHTA
B COCIMHCHUU

1.5

KonnuectBo BemecrBa. Monb. MossipHass Macca. B3auMoOCBSI3b KOJIMYECTBA,
Macchl W YHCNIAa CTPYKTYPHBIX €IWHUIl BemecTBa. Pacuérel mo dopmynam
XUMHWYCCKUX COG}IPIHGHI/I?I

1.6

1.7

dusnyeckue U XUMHUYECKUE SBICHMS. XUMHUYECKas PEakUus U €€ NPU3HAKHU.
3aKOH COXpaHEHHUs MAcChl BEUIECTB. XUMHUUecKHe ypaBHeHus. Knaccudukanus
XUMHYECKHUX PEeaKIUi (COeTUHEHMs, pa3I0KEHUs, 3aMellleHus, OOMeHa)

XUMHUUECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHYECKOH TOCYJI0|, ¢ paBUIIaMU
paboTel B Jjaboparopuu W nOpuéMamMu oOpamieHuss ¢ J1abopaTOPHBIM
00OpyIOBaHHEM, H3y4YE€HHE W OIHUCaHHe (HU3UUYECKUX CBOWCTB 00pasloB
HEOpPraHMYECKUX BEIIEeCTB, HaOioeHue (¢Gu3nyeckux (MJIaBJI€HHE BOCKa,
TasHUE JIbJIa, PaCTUPAHNE caxapa B CTYIKE, KUIIEHUE W KOHJICHCAIHS BOJBI) U
XUMHYECKHX  (TOpeHWe CBEYM, NpPOKAIMBAHWE METHOW  IPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCIOTOW) SBJIEHWUW, HAOMIOEHWEe W OIHCaHUe
NPU3HAKOB TMPOTEKAHHWS XUMHUYECKHUX peakuuid (pa3joxeHHe caxapa,
B3aUMOJICIICTBUE CEpHOW KHCIOTBI C XJOpUIOM Oapusi, pa3ioKeHue
ruppokcuaa meau(ll) npu HarpeBaHuM, B3aUMOJICHCTBHE *Kelie3a C paCTBOPOM
comu menu(ll), n3ydenne cnocoOoB paszzeneHus: cMecel (C MOMOIIBIO MarHUTA,
bunpTpOBaHUE, BBITAPUBAHME, IUCTUIUIALMS, XpoMarorpadus), MpoBeAcHUE
OUYMCTKH MOBAaPEHHOM coyy, HAOJI0/IEHUE U ONTMCaHKE PE3YJIbTaTOB MPOBEICHUS
OTbITa, WUTIOCTPUPYIOIIEr0 3aKOH COXpPaHEHMsI MAacChl, CO3JaHHe MoJelel
MOJIEKYJI (IITapOCTEPIKHEBBIX )

Baxwneimue npeacTaBuTeIn HEOPraHUYECKUX BELIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3zayxa. Kuciaopon — aleMeHT W mpocToe
BerecTBo. HaxokaeHue Kuciaopoja B mpupoje, (U3MUeckne M XUMHYECKUE
cBoiictBa (peakiuu ropenus). Oxcuabl. Ilpumenenue kuciopona. CrocoOb
MOJTy4eHUs KUCIOpoJa B 1a00OpaTopuyd W MPOMBINUICHHOCTH. KpyroBopot




KUCII0po/a B mpupoe. O30H — aIoTponHas MoAU(GUKALHU KACIOPOoIa

2.2

2.3

2.4

TeruoBo# 3PPeKT XUMUUIECKON PEaKIIUK, TEPMOXHUMHUYECKUE YPABHEHUS, K30-
U 3HJI0TEPMUYECKHE peakiuu. TOIIMBO: Yroib U METaH. 3arps3HEeHUE BO3IyXa,
yCHUIIEHHE TTApHUKOBOTO 3 eKTa, pa3pymnieHnue 030HOBOTO CIIOS

Bonopon — anemeHT M mpoctoe BemecTBo. HaxokneHue Bomopoaa B MPHUPOJIE,
duszndyeckue W XHUMHYECKHE CBOMCTBA, IPHUMEHEHHUE, CIOCOOBI TOJTYYCHUS.
Kuciaote! u comu

Monsipablii 00BEM razoB. PacuéTel 0 XUMHUYECKUM YpaBHEHHUSIM

2.5

®dusnyeckue CcBoWcTBAa BOAbl. Boma kak pactBopuTenb. PacTBOpBL
HacelieHHple 1 HEHACBIILIEHHBIE PACTBOPBI. PaCTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasg nmons Bemecrsa B pacTBOpe. XHUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanusi. Ponp pacTBOpoB B mpupojie U B KU3HM 4denoBeka. Kpyrosopor
BOJAbl B MpUpOAE. 3arps3HEHUE MPUPOIHbIX BOA. OXxpaHa U OYHCTKa
MIPUPOJIHBIX BOJ

2.6

Knaccupukanus Heopranmueckux coeauHeHuid. Oxcuabl. Kitaccudukamus
OKCHJIOB:  cojieoOpa3yromue (OCHOBHBIC, KHCJIOTHBIE, aM(OTepHbIe) U
HeconeoOpasytomue. Homenknarypa oxcuaoB. Du3nuecKkne M XUMHUYECKHE
cBoiicTBa okcu10B. [lomyuenne okcuaoB

2.7

2.8

2.9

OcHoBanus. Knaccudukanuss ocHoBaHMM: WIENOYM U HEPacCTBOPUMBIE
ocHoBaHMs. HomeHnkiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOMCTBA
ocHoBaHM. [TonyueHne oCHOBaHUI

Kucnotel. Knaccudukamus kucnor. Homenknatypa kucinor. dusmdeckue u
XUMHUYECKHE cBOMCTBA KHCIOT. Pan aktuBHocTh MeTauioB H.H. bekerona.
[Tonyuenune kucior

Comu. Homenknatypa coneil. @u3znueckre M XUMHUYECKHME CBOWCTBA COJIEH.
ITonyyenue conen

2.10

211

TI'enernmueckas cBsI3b MECXKAY KilaCCaMU HECOPTaHUYCCKUX COG)II/IHGHI/Iﬁ

XUMHYECKUN  AKCIEPUMEHT: KAayeCTBEHHOE ONpENEJICHUE  COJAEpKaHUA
KHUCTIOpOJia B BO3/yXe, MOJIyYeHHE, COOMpaHWe, pacro3HaBaHUE U U3YYCHUE
CBOMCTB KHCJIOpO/a, HAOIOICHUE B3aMMOJICUCTBUS BEIIECTB C KHCIOPOJIOM U
YCJIOBHSI BOBHUKHOBEHUS U TIPEKpAIeHUsI TOpeHus (TIoKapa), 03HAKOMIICHHE C
oOpasiaMu OKCHUJIOB U OIKMCAaHHE WX CBOWCTB, TNOJy4CHHE, COOWpaHUE,
pacrio3HaBaHME W H3Yy4YEHHE CBOMCTB BojaoOpoAa (FOpeHHe), B3auMOEHCTBHE
Bojioposa ¢ okcunom Menu(ll) (Bo3MOXXHO HCTIOIB30BAaHUE BHIEOMATEPUAIIOB),
HaOmo/leHne 00pa3lioB  BEHIECTB KOJMMYECTBOM | MOJb, HCCIEIOBaHHE
OCOOCHHOCTEl pacTBOPEHHUS BEIIECTB C PAa3IUYHOW PACTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C OMPEAEIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIIECTBA, B3aMMOJICUCTBUE BOJbI C MeTaUIaMH (HaTpHEM U KaJbIIUEM)
(BO3MOXHO HCITOJIb30BAaHHWE BHUICOMATEPUATIOB), OMpEICICHHUE PacTBOPOB
KHCJIOT W IIeJoYeld C TIOMOIIBI0 HWHIAMKATOPOB, HCCIEIOBAHHUE O0pa3IloB
HEOPTraHWYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB, HAONIOJCHUE W3MEHEHUS
OKpacKM HHAMKATOPOB B pacTBOpax KHCJIOT H IIEJOYEH, H3y4YCHHUE




B3aumozeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHON KHUCIOTBI, KUCIOT C
MeTaJulaMH, peakluil HelTpanu3anuy, NoTy4eHue HepacTBOPUMBIX OCHOBAHHUH,
BBITECHEHHE OJIHOTO MeTajyla JApYyrUM U3 pacTBOpa COJM, peLIeHue
SKCHEPUMEHTAIbHBIX 33/a4 N0 TeMe «BaxHelme kiacchl HEOPraHMYECKHX
COCTMHEHUIN

[Iepnoanueckuii 3axoH u [lepuoandeckas cucTeMa XMMHUYECKUX 3JIEMEHTOB

H.N. MenneneeBa. CtpoeHre aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU

3.1

[lepBble MOMBITKM KJIACCH(PUKAIMKM XUMHYECKUX diieMeHTOB. [lonarue o
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE U ILIEJIOYHO3EMEIbHbIE METalIbl,
raJloTeHbl, MHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpPhIE 00pa3yroT amM{QOTepHBIC
OKCH/JIbI U TUIPOKCH/IBI

3.2

[Iepnoanueckuii 3axoH. [lepuoandeckas cucreMa XUMUYECKUX 3ieMeHToB [1.1.
Menneneesa. Koporkonepuoanas 51 JUIMHHOIIEPUOAHAS (bopmbI
[lepuoanueckoit cucrembl XxuMmuueckux anemeHToB J[.M. Menneneesa.
[Iepuoasl m rpynnbl. PU3MYECKUH CMBICI HOPSAKOBOTO HOMEpPA, HOMEPOB
NEpUOJA U IPYIIIBI DJIEMEHTA

3.3

Crpoenue atomoB. CoctaB aToMHbIX anep. M3ortonbl. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YeK aTOMOB TMepBbIX 20 XUMHUYECKUX DJIEMEHTOB
[Tepnoanueckoit cucremsl (.M. MenneneeBa. XapakTepUCTHKAa XUMHUYECKOTO
AJIEMEHTA Mo ero nosoxenuto B [lepuoanyeckoii cucreme [1.11. Menneneena

3.4

3aKOHOMEPHOCTH HW3MEHEHHUsl pajuyca aTOMOB XHMHMUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX M HEMETaUIMYECKUX CBOMCTB II0 TpyIIaM M NEPHOJAM.
3unauenue [lepumoguueckoro 3akoHa u [leproauueckoil cCTEMbl XUMHUYECKHX
AJIEMEHTOB ISl pa3BUTHs Hayku W npaktuku. .M. MenneneeB — y4€HbIN U
IPpaKJIaHUH

3.5

3.6

Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHasT W HEMOJIApHAsi) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMHUECKUX 3J1EMEHTOB. MIOHHAas CBS3b

Crencup okucieHus. OKHCIUTECIBFHOBOCCTAHOBUTCIBHEIC PCaKuu. HpOLICCCBI
OKHUCJICHUS B BOCCTaHOBIICHHUSA. OKUCIUTEIN U BOCCTAHOBUTEIIH

3.7

9 KUIACC

XVUMHYECKUH HKCHEPUMEHT: H3y4YeHHE O00pa3lloB BELIECTB METAIIOB H
HEMETAJUIOB, B3aMMOJIEHCTBUE THAPOKCHIA LUHKA C pacTBOpaMU KHCIOT U
LIeJI0YEH, MPOBEIECHUE OIBITOB, MIUIFOCTPUPYIOLIUX IPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKLUi (TOPEHUE, pEaKLIUU Pa3JI0KEHUS, COSTUHEHMS])

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUS

1

BemecTBo n xumnueckas peakuus. IloBropenue

11

[Tepuonuueckuii 3akoH. [lepuoguueckas cucrema XuMU4Yeckux 3yemeHToB J[. 1.
MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMUYECKUX BJEMEHTOB IMEPBbIX TPEX TMEpPUOAOB, Kajus, KaJIbIUsi U HX
COCAMHEHHI B COOTBETCTBUU C IIOJOKEHUEM 3JIEMEHTOB B llepuomnueckoi




CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CrpoeHne BemecTBa: BHABI XMMHMYECKOM CBA3U. THUIBI KPHCTAUIMYECKUX
pEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH
U BHUJa XUMHUYecKoi cBsi3u. Knaccudukanus u HOMEHKIIaTypa HEOPraHMYECKHX
BEUIECTB (MEXAyHapoAHas U TpUBHaJIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K PA3IMYHBIM  KJacCaM HEOPraHWYECKUX  COCJUHEHUH,
TEHETUYECKas CBSA3b HEOPraHMYECKHUX BEIIECTB

1.3

Knaccugukanus XuMUYeCKUX peakluid 10 pa3IMyHbIM MpU3HaKaM (110 YHCITy U
COCTaBy YYacTBYIOUIMX B pEaKLUWU BEIIECTB, MO TEIUIOBOMY 3(ddekry, mo
M3MEHEHHIO CTETICHEH OKHCICHHS XMMHUYECKHX JJIEMEHTOB, 10 OOpaTHMOCTH,
[0 y4YacTUIO Karajmu3aropa). OK30- ¢ JIHAOTEPMUYECKUE  PEaKIIuH,
TEPMOXMMHUYECKHE ypaBHEeHUs. [IoHATHE 0 CKOPOCTH XUMHUYECKOH PeaKIiu

14

[Tonatne 06 0OpaTHMMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. IlonsTue o
TFOMOTEHHBIX U I€TEPOreHHbIX peakuusax. [[oHATHEe 0 XMMUYECKOM PAaBHOBECHH.
@aKkTOpsl, BIMAKOIIME HA CKOPOCTh XMMHMYECKOM PEAaKUHH M IIOJIOKEHUE
XUMHUYECKOTO PAaBHOBECHUS

1.5

1.6

OKUCINTENbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIuu,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEITbHO-BOCCTAHOBUTEIBHON  peaknuu.  CocTaBlieHHE  YpaBHEHHM
OKHCJIINTCIBbHO-BOCCTAHOBHUTCIBbHBIX peaKHI/II\/’I C HUCIHOJIB30BAHUEM MCTOJda
3JIEKTPOHHOTO OajaHca

Teopus 37IE€KTPOAUTHUECKON AUCCOLMALMHU. DIEKTPOIUTHI U HEINEKTPOIUTHI.
Katunonsl, annonsl. MexaHu3M JUCCOIMAIIMN BEUIECTB C PA3IMYHBIMU BHUJIAMU
xuMudeckon cBsizu. CteneHs aucconuanuud. CUIbHBIE U Ca0ble JIEKTPOIUTHL.
Peakiiun nonHoro obmeHa. YClIOBUS MPOTEKAHUS PEAKIM MOHHOTO OOMEHa,
MOJIHBIE W COKpalIEHHbIE WOHHBIE YpaBHEHHsS peakiuil. CBOMCTBa KHCIOT,
OCHOBaHMN M COJIEM B CBETE€ TPEACTABICHHN 00 JJIEKTPOIUTUYECKON
nucconuanuu. KauecTBeHHbIE peakiiuy Ha MOHBL. [oHsATHE O TMapOIN3e coneit

1.7

XHWMHMYECKUN SKCHEPUMEHT: O3HAKOMJIEHHE C MOJEISMH KpPUCTAJUIMYECKUX
pEemETOK HEOPraHMYECKHUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
arMasa), CJIO’KHBIX BEIECTB (XJIOpUAa HATpHUs); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTH XHUMHYECKOM peakiuu OT BO3IACUCTBUS PaA3IMUHBIX (PAKTOPOB;
HCCIEAOBAHUE  DJIEKTPOIPOBOJHOCTH  PacTBOPOB  BEIIECTB,  IIpoLecca
JUCCOLMAIMU  KHUCIOT, WIeNo4Yed M cojell  (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); TPOBEJIEHHE ONbBITOB, WUIIOCTPUPYIOMUX MPU3HAKU
MPOTEeKaHMs peakluii HOHHOro oOMeHa (00pa3oBaHUE OcajKa, BBIJCIECHUE Ta3a,
oOpa3oBaHHe BOJbl); OIBITOB, WJUTIOCTPUPYIOLUIMX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENBHBIX peaKklMi (FOpeHHe, Peakluu pPa3JIoKEeHUs, COeIUHEHUs);
pacrno3HaBaHUE HEOPTAaHWYECKUX BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX PEaKLUI
Ha MOHBI; PELICHUE YKCIIEPUMEHTAJIbHBIX 3a1a4

Hewmeramns 1 ux COCIUHCHUA

2.1

OOmiast  xapakTepucTuka rajoreHoB. (OCOOCHHOCTH CTPOCHHS AaTOMOB,
XapakTepHbIe cTerneHn okuciaeHus. CTpoeHne u Gu3nYecKue CBOWCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHUYECKHME CBOMCTBA Ha IIpUMEpEe  XJopa




(B3auMoJielicTBHE C MeTaulaMH, HEMETaUlaMH, IIejIo4aMu). XJIOPOBOAOPO.
ComngHast KMUCJIOTa, XUMUYECKUE CBOMCTBA, MOJIydyeHHEe, MpuMeHeHue. [lelictBue
XJIOpa ¥ XJIOPOBOAOPO/Aa HAa OPTaHM3M 4eJoBeKa. BakHeWIme XJIOpHUIbl U UX
HaxO0XJICHUE B IIPUPO/IC

2.2

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTpOCHUs
aTOMOB, XapaKTepHbIe CTerneHn okucienus. CtpoeHne U pusnyeckre cBOWCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIC MOTUPHUKAINN
KHCJIOpOoAa U cepbl. XUMHUYECKHE CBoOWCTBa cepbl. CepoBOIOPOJ, CTpPOCHHE,
¢dusnveckne W XUMHYECKHE CBOMCTBA. OKCHIBI CEpbl KaK IPEACTaBUTEIN
KHCJIOTHBIX OKCHIIOB. CepHasi KHCIO0Ta, (PM3MYECKHEe U XUMHUYECKUE CBOMCTBA
(oOmme Kak mpeAcTaBHTENS Kiacca KHCIOT W crenuduieckune). XUMHUISCKHUE
peakiuu, JeKalre B OCHOBE MPOMBIILICHHOTO croco0a IMOJydeHHs] CepHOU
kucioTel. Ilpumenenne. Conu CepHON KHCIIOTHI, KaueCTBEHHAs pEaKlus Ha
cynbdar-uon. Haxoxnenue cepbl u €€ coeAMHEHUI B mpupoae. XUMUYECKOe
3arps3HCHUE OKPYKAIOUICH CPEebl COCAMHECHUSMHU Cepbl (KHCIOTHBIC TOMKIH,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €0 MPEIOTBPAIICHUS

2.3

2.4

2.5

OOmast xapaktepuctuka syeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIIEHUS. A30T, pacpOCTpaHEHHUE B IPUPOJIE,
¢usnveckne U XUMUIecKne cBoiicTBa. Kpyrosopor a3ora B nmpupojae. AMMHAK,
ero ¢u3nMvecKkue M XMMUYECKHE CBOMCTBa, ModydyeHue U npumeHenue. Comu
aMMOHMs, MX (u3nyeckMe M  XHMHUYECKHE CBOWCTBA, IpUMEHEHHE.
KavecTBeHHast peakliusi Ha MOHbI aMMOHHMs. A30THasl KUCIOTa, €€ MOyuyeHHe,
¢usnyeckue M XMMHUYECKHE CBOMcTBa (0OIIME Kak MpeAcTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIe aMMOHMS B
KauecTBE MHUHEPAIbHBIX yn0OpeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpY Karolei
Cpeabl COCTMHEHUSIMH a30Ta (KHCIOTHBIC TOXKIH, 3arpsi3HEHUE BO3yXa, TIOYBHI
1 BOJIOEMOB)

®ocdop, amnorponHsle Mogudukanuu docdopa, puzndeckue U XUMHUYECKUE
ceorictBa. Oxcupg dochopa(V) u docdopHas kuciora, Qusnyeckue u
XUMUYECKHE CBOWMCTBa, moiydeHue. Mcmomp3oBanue QocdaroB B kadecTBe
MUHEpaJIbHBIX y100peHuit

OOmast xapaktepuctuka s1eMeHTOB IV A-rpynmbel. OcoOeHHOCTH CTpOEHHUS
aTOMOB, XapaKTEpHbIE CTENEeHUW OKUCIEHUS. YTJIepol, aIOTPOIHBIE
MOTUGUKAINK, PACTIPOCTPaHEHUE B TpHUpONe, (U3NYECKHEe W XUMHUYECKHE
cBoiictBa. Axncopomus. Kpyrosopot yriepoaa B mpupone. OKcuabl yriieposa,
X (U3nYecKre W XUMHUYECKHE CBOICTBA, JEHCTBHE HAa JKUBBIC OPTaHU3MBL,
MOJTyYeHHEe U TMPUMEHEHHE. JKOJIOTUIECKHe POOIeMbl, CBSI3aHHBIE C OKCHIOM
yraepoaa(lV); rumore3a Trno0anbHOTO MOTEIUICHUS KIMMaTa; MapHUKOBBIHA
apdekr. YrompHas KUCIOTa U €€ CONHM, UX (PUINYECKUE H XUMHYECKHE
CBOWCTBa, MOJy4YeHHE U NpuMeHeHue. KauecTBeHHas peakuusi Ha KapOoHAT-
noHbl. Vcnonp3oBanue kKapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUICHHOCTH U
CEJILCKOM XO35I1CTBE

2.6

HepBOHa‘-Ia.HBHBIe IIOHATHS 00 OpTraHU4YCCKUX BCHICCTBAX KAK O COCAMHCHUAX




2.7

2.8

yriaepojna (MeTaH, 3TaH, 3TWJIEH, AalEeTUJIEH, 3TaHOJ], TJIUIEPUH, YKCyCHas
kuciora). MIX cocraB m xumuyeckoe crpoeHue. [loHsTe o Ouoiornyecku
BOKHBIX BEIECTBAX: XHUpaX, Oelkax, YIJIEBOJaX — M HX POJH B IKU3HH
yeroBeka. MarepuaibHOE €JUHCTBO OPraHMYECKMX UM HEOPTaHHMYECKHX
COETUHEHUN

Kpemuuii, ero ¢usnyeckme # XUMHYECKHE CBOWMCTBA, NOJIYYCHHE U
npumenenue. CoenuHeHus: KpemMHus B npupoze. OOmue mpenctaBieHus 00
okcuae kpemuusA(1V) u kpemuueBoi kucioTe. CHIIMKAThI, UX UCIIOIH30BAaHUE B
ObITY, METUIIMHE, POMBIIUIEHHOCTU. BajkHele cTpouTeabHble MaTepHabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, kene300eroH. IIpobGiembr Oe3omacHOro
MCIIOJIb30BAaHUS CTPOUTEIIHHBIX MATEPHUAJIOB B IIOBCEAHEBHON KU3HU

XUMUYECKU SKCIIEPUMEHT: U3y4YeHHE OOpas3I[0OB HEOPraHUYECKUX BEIIECTB,
CBOMCTB COJISIHOM KHUCIJIOTBI; IIPOBEICHUE KAau€CTBEHHBIX PEaKLUUd Ha XJIOPHUA-
WOHBl W HaOJIOICHWE MPHU3HAKOB HUX TMPOTEKAHUS; OIMBITHL, OTpa)Karollue
¢bu3nyecKkue 1 XMMUYECKHE CBOICTBA TaJIOTEHOB M UX COCAMHEHUN (BO3MOXKHO
HCIOJIb30BaHUE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € 0Opa3laMu XJIOpPUIOB
(rajoreHuIOB); O3HAKOMIICHHME C oOOpasmaMu cepbl U e COCAMHCHHUSIMH
(BO3MOKHO  HCIIOJIb30BaHHWE BHUJCOMATEPUATIOB); HAOMIOJEHHE IIpoliecca
o0yrIIMBaHUs caxapa MOJ JACWCTBHEM KOHIEHTPHUPOBAHHON CEPHOW KHUCIOTHI;
M3Y4YCHHE XMMHUYECKUX CBOMCTB pa30aBICHHON CEPHOW KHUCIOTHI, TPOBEIACHHE
KaueCTBEHHOW peakiuu Ha cynbpaT-uoH © HaONIOJCHHE TpH3HaKa eé
MPOTEKAHUS; O3HAKOMIIEHUE ¢ (PU3UUECKUMH CBOMCTBaMH a30Ta, Gochopa u ux
COCIMHEHNI (BO3MOXHO HCIIOJIb30BaHHWE BUJEOMATEPHUANIOB), OO0Opa3amMmu
a30THBIX U (ocPOpHBIX YAOOPEHUN; MOTyueHne, COOMpaHue, paclo3HaBaHUE U
M3yueHHE CBOWCTB aMMHUaKa, MPOBEIECHHE KAaYeCTBEHHBIX pEaKIMii Ha HOH
aMmMoHUsT W (ochar-uoH W U3yYEHUE TPHU3HAKOB HX MPOTEKAHUS,
B3aUMO/ICHCTBHE KOHIICHTPUPOBAHHOM a30THON KHUCIOTHI C MEIbIO (BO3MOXKHO
HCIIOJIb30BaHNUE BUJIEOMATEPHATIOB); HM3yUYE€HUE MOJIENed KpHUCTaUIMYECKUX
pemérok ammasa, rpaduta, ¢yiepeHa; O3HAKOMJIIEHHE C MPOIECCOM
a7IcopOIMK PacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YTJIEM M YCTPOHCTBOM
MPOTUBOTa3a; MOJydYeHHe, COOMpaHHe, pPACMO3HABAaHUE W H3YUYCHHE CBOWCTB
YIJEKUCIIOTO Ta3a; MPOBEISHHE KAaYeCTBEHHBIX peakluuid Ha KapOoHAT- U
CUJIMKAT-UOHBI W W3yYEHHUE TMPU3HAKOB WX TPOTEKAHMS; O3HAKOMIIEHHE C
MPOAYKIMEH CUIMKATHON TMPOMBIINIJICHHOCTH, PEIICHHE IKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxkHelne HeMeTaIbl U UX COCTHHEHUS

MeTanisl ¥ UX COSIMHEHUS

3.1

OO0mas XapaKTepUCTHKAa XMMHUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nonoxxenus B llepuoamueckorr cucreme XuMHueckux anemeHtoB J[.U.
MenpeneeBa u crpoeHus aroMoB. CTpoeHne MeTaioB. MeTamnndeckas CBsI3b U
MEeTaJUIMuecKasi KpUCTaJuIMuecKash pemérka. JIEKTPOXUMHUYECKUH  psin
HaIpsHKEHUN METaJUIOB

3.2

dusnyueckre U XUMMUYECKHE CBOMCTBA MeTauioB. OOmme crocoObl MoTydeHus
MCTAJJIOB. HOHHTI/IG (0] KOppO3I/II/I MCTaJIJI0B, OCHOBHBIC CHOCO6BI 3alIUThI UX OT




koppo3uu. Criassl (CTallb, 4YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B
OBITY M IPOMBILIUIEHHOCTH

3.3

[[lenounsle MeTayuibl: nonoxeHue B llepuonnyeckoil cuUcTeMe XHMHUYECKUX
anemeHToB JI.JMI. MeHnneneeBa; cTpoeHUE UX aTOMOB; HaX0XICHUE B IPUPOJE.
du3nyeckue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCHIIbI U
TUAPOKCUABl HaTpus U Kanusd. [IpuMeHeHHe MIENOYHbIX METAUIOB M HX
COETUHEHUN

3.4

IIlenoyHO3eMeNbHBICE  METAJIbl  MarHuid W KajbIUW: TOJIOXKEHUE B
[Iepnonnueckoii cucreme XUMUYECKUX 3i1eMeHToB [[. M. MenneneeBa; ctpoeHue
UX aTOMOB; HaxOXJIEeHHE B Ipupoae. PU3MUYECKHMe U XMMHUYECKHE CBOMICTBa
Mariusi M Kanpuus. BaxHeilmine coenuHeHus KaublLMs (OKCHI, THJIPOKCH],
conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AmOMUHMI: TIONOXKEHUE B llepuoaumyeckoil cucTeMe XMMHUYECKHUX 3JIEMEHTOB
JI.11. MenneneeBa, cTpoeHuE aroma; HaxoKAcHHE B npupone. dusznueckue u
XMMHYECKHE CBOMCTBA AIOMHUHUS. AM(DOTEPHBIE CBOMCTBA OKCHIA M THAPOKCHIA
AIIOMUHHUS

3.6

3.7

XKeneso: monoxxenne B [lepnoauueckoit cucreMe XuMudeckux snemenToB J1.1.
MenzeneeBa; CTpoeHHE aTOMa; HaxoKAeHue B mpupone. Pusmueckue u
XUMHYECKHE CBOMCTBa >kene3a. Okcuipl, ruapoxkcuabl U coiu skenesa(ll) u
xene3a(lll), ux cocras, cBoicTBa U NOTyueHUE

XUMUYECKUH SKCIIEPUMEHT: 03HAKOMIICHHE C 00pa3liaMyi METaJUIOB U CIIJIAaBOB,
X (U3WYECKHMMH CBOWCTBAMH, W3YYCHHE PE3YyJIhbTaTOB KOPPO3UH METAJIOB
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPHAIIOB), 0ocoO0eHHOCTEH
B3aMMOJICHCTBUS  OKCHJIa KallbllUsg W HATpus C BOJOW (BO3MOXKHO
WCIOJIb30BaHNE BHUJICOMATEPUAIIOB); WCCIICIOBAHUE CBOWCTB YKECTKOW BOJIBI,
mporiecca TOpPEHHsl JKele3a B KHCIOpoJe (BO3MOXHO — HCIIOJb30BaHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHs KAUYECTBEHHBIX PEAKIUl Ha HOHBI
(Maruusi, Kanbitust, amomuHus, 1uHKa, skenesa(ll) u sxemesa(lll), memu(ll);
HaOII0/IeHNE U OMKMCAaHWE MPOIECCOB OKPAIIMBAHUS TUIAMEHW MOHAMH HATPHS,
Kamuss W Kanblusg ~ (BO3MOXKHO  HCIIOJNIb30BAaHME  BUJEOMATEPHAIIOB);
uccieoBaHie aM(OTEPHBIX CBOWCTB THJPOKCHJA ATIOMHHHS M THIPOKCHIA
IIMHKA; PEIICHUE dKCIIEPUMEHTAITBHBIX 3a/1a4 10 TeMe «BakHelme MeTamuibl 1
WX COCJTMHCHUSDY

XUMHS U OKpYyXkarolias cpesia

4.1

HoBble maTepuanbsl U TexHosjoruu. BemiectBa n mMatepuaibl B MOBCEIHEBHOU
JKA3HU 4YesloBeKa. XUMHUS U 370pOBbe. be3ormacHoe UCIonb30BaHNE BEILECTB U
XUMHYECKUX peakiuii B ObITy. llepBas momomip Mpu XUMHYECKHUX OXKOTax M
OTPABJIEHUAX

4.2

OCHOBBI ~ JKOJOTMYECKOM  TPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HECHHUE
okpyxaromiei cpeas! [1/IK. Pons Xxumum B peneHuu 3KOJIOTHIECKUX MPOOIIEM.
[TpupoaHble HCTOYHMKH YTJIEBOAOPONOB (Yroib, NPHUPOIHBIA ra3, HEQTh),
MPOAYKTHI UX NEPEPadOTKU, UX POJIb B OBITY U IPOMBIIIJICHHOCTH




43 XUMUYECKUH IKCIIEPUMEHT: M3y4YeHHE 00pa3lioB MAaTEPHAJIOB (CTEKIIO, CIUIABBI
' METAJUIOB, TOJIMMEPHBIE MaTEepHAIIb)



ITPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHON MPOT'PAMMBI OCHOBHOTI'O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMoOro
TpeOOBaHUS

1

IIpoBepsiemble TpeOOBAHMS K NPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero odopasosanns Ha ocHoBe PI'OC

[Ipencrapnenue:

11

0 TIO3HABAEMOCTH SBICHHH NPUPOJAbI, NOHUMAaHHUE OOBEKTUBHOU
3HAYUMOCTH OCHOB XMMHYECKOM HAyKH Kak 00JaCTHM COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyJIbTyphl M IpPaKTHYECKON
JEeSITEIbHOCTH YEJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;
IIOHMMAaHHUE MECTa XUMUU CPEIU IPYIMX €CTECTBEHHBIX HAyK

1.2

O HAY4YHbIX MCTOJAaxX ITO3HAHHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAaX HMCCICAOBAHUA BCHICCTB U HU3YUYCHUA
XUMHUYCCKUX peaKum”I; YMCHUC HCIIOJBb30BaTh MOACIHN JJIA
00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

1.3

0 cepax npodeccoHaTbHON AESITEIBHOCTH, CBA3AHHBIX C XUMUEH U
COBPEMCHHBIMHN TCXHOJOTUAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XUMUYECKOW HAyKH, YTO TMO3BOJIUT OOYYalOIIMMCS paccMaTpUBaTh
XUMUIO Kak cepy cBoelt Oyayuieit npodecCHOHaIbHON NesTeIbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMHHU Kak MPOQUIBHOTO NpenMeTa
MIPH MEPEX0/ie Ha YPOBEHb CPEHETO 001ero o0pa3oBaHus

2.1

Bianenne cucteMoll XHMMHMYECKMX 3HAaHUM M yYMEHHE IPUMEHSTH
CHUCTEMY XMMHMYECKUX 3HAHUM, KOTOpast BKIIOYAET:

BOKHEHUIIINE XHUMHYCCKHE IIOHATHS. XHMUYSCKHM JJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOOHOpPOJHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAA W MOJICKYJIIpHas
MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHUE, COJb (CpemHssi), XUMHUYECKas
peakuusi, peaklUd COCIUHEHUs, pEeaKUUU Pa3JIoKEHUs, pPEaKIUU
3aMeIIeHus, PeaKuy OOMeHa, TeIuIoBOoW I(PQEKT peakiuu, dK30- U
SHAOTEPMUYECKUE PEAKIIMH, PACTBOP, MACCOBask JOJII XMUMHUYECKOIO
AJIEMEHTAa B COEIMHEHUH, MaccoBas J10JI U MIPOLEHTHAs! KOHLEHTPaLUs
BEIIECTBA B PaCTBOPE, AP0 aTOMa, JIEKTPOHHBIN CIION aToMa, aTOMHast
opOuTanb, paaMyc aToMa, BAJICHTHOCTh, CTENEHb OKUCIICHHUS,
XUMHUYECKasl CBA3b, AIEKTPOOTPHUIIATEILHOCTD, TTOJIIPHAS U HETOJISPHAS
KOBAJICHTHAass  CBS3b, HOHHAs  CBs3b, MCTAUIMYSCKAas  CBS3b,
KpUCTAJITMYECKasi pemeéTka (aTOMHas, WOHHAs, MeTaJTMJecKasl,
MOJIEKYJISIpHAsA), MOH, KAaTUOH, aHMOH, DJIEKTPOJIUT U HEDJIEKTPOJIUT,
SJICKTPOJIHUTUYICCKAA Jucconuanus, pcakunun HOHHOI'O O6M€Ha,
OKHUCIIUTCIBHO-BOCCTAHOBUTCIIBHBIC pcaKknuunu, OKHCJIUTCIIb 148




BOCCTAHOBUTEJIb, OKHCJIEHHME U  BOCCTAHOBJIEHHE, DJIEKTPOJIN3,
XUMHYECKOE paBHOBeCHE, oOpaTuMble M HeoOpaTHMble peaKiuH,
CKOpPOCTb XMMHYECKOW peakumu, Karanuzatop, I[IJIK, koppo3us
METAJUIOB, CIUIABbI

2.2

OCHOBOIIOJIATalOllMe 3aKOHbl XMMMM: 3aKOH COXPAaHEHHsS MAaccChl,
nepuonuueckuil 3akoH J[M. MenneneeBa, 3aKkOH IIOCTOSHCTBA
cocTaBa, 3aKOH ABOIaJipo

2.3

TEOPUHU XUMUHU: aTOMHO-MOJIEKYJISIDHAsE ~ Teopus, Teopus
AIEKTPOJUTUYECKON JUCCOLMALIUI

Bnagenue ocHoBamu XHUMHYECKOMU I'paMOTHOCTH, BKJIIO‘laIOHleﬁi

3.1

3.2

YMEHHE MMPaBUIIHBHO UCTIOIH30BaTh H3yUYECHHBIC BEIICCTBA U MATCPUAIIBI
(B TOM 4mCIie MUHEpaIbHBIC YAOOPEHHWsS, METAUIbl W CIUIABHI,
NPOAYKTHl TEPEepadOTKUA TPUPOAHBIX HCTOYHUKOB YIJICBOJOPOIOB
(yrns, mpupoAHoro rasza, HeTu) B OBITY, CEIbCKOM XO3fHCTBE, Ha
NPOU3BOJICTBE M TIOHUMAHUE 3HAUCHHS JKUPOB, OCIKOB, YIJIICBOIOB
JUIS OpTaHW3Ma YeJIOBEKa; YMEHHE IMPOTHO3UPOBATh BIIMSHUC BEIIECTB
U XMMHUYECKHUX IPOIIECCOB HA OPraHU3M 4YeJOBEKAa U OKPYKAIOIIYIO
HNPUPOHYIO Cpeay

YMEHHE HMHTErpUPOBATh XMMHUYECKHE 3HAHHS CO 3HAHUSMHU JAPYTUX
y4eOHBIX MPEIMETOB

3.3

HaJIMuue OmbITa padOThl C Pa3IMYHbIMM MCTOYHHUKAMM HH(OpMaLUU
0 XUMHUU (HayyHass U HAy4HO-TIONYJISpHAs JMUTepaTypa, CIIOBapH,
CIPAaBOYHUKHU, UHTEPHET-PECYPCHI)

3.4

yMeHHe OOBEKTHBHO OIICHMBATh HWH(OpPMAIMIO O BEIIECTBAX, HX
MpPEBpAIICHUSIX W NPAKTHYECKOM  TPUMEHEHUH U yMEHHUE
MCIIOJIb30BaTh €€ JUIs pelIeHns yueOHO-1103HaBaTEeNbHbIX 3a/1a4

BnageHne ocHOBaMM MOHATHMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3bIKa XMMUH JUISI COCTaBJeHUs (HOpMYJT HEOPraHWYECKHX BEILECTB,
YpaBHEHUM  XUMHUYECKHUX  pEaklWil; OCHOBAMHM  XHUMHYECKOU
HomeHkIarypsl (IUPAC u TpuBHabHOI)

YMenue 0oOBSACHATH CBsI3b MOJIOKEHUS dMeMeHTa B [lepuomudeckoit
CUCTEME C YHUCJIOBBIMM XapaKkTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKUX DJIIEMEHTOB (COCTaB H 3apsi sapa, oOIee Yucio
AIIEKTPOHOB), PACHpPEEICHUEM JJIEKTPOHOB TIO0 JHEPreTUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPHUOJIOB, KU U KaJbIUS

[IpeacraBnenne O  MEPUOAMYECKOM  3aBUCMMOCTH  CBOMCTB
XUMHUYECKUX IEMEHTOB (paguyC aroma, 3J€KTPOOTPULIATEIBHOCTD),
MNPOCTBIX W CJOXHBIX BEUIECTB OT TMOJOXKEHHUS JJIEMEHTOB B
[Tepuomnueckoit cucremMe (B MajblXx TEpHOJAX ©  TJIABHBIX
MOJArpyNIax) 1 3J€KTPOHHOTO CTPOEHUS aTOMa

YMmenue kiaaccuumpoBarh:

7.1

XHUMHUYCCKUE 3JICMCHTHI




7.2

HCOPTraHN4YCCKUC BCIICCTBA

7.3 XUMUYECKHE PEAKITNI
8 YMeHue onpenensrs:
8.1 BaJICHTHOCTh W CTEIMEHb OKUCICHHSI XUMHYECKUX JJIEMEHTOB, 3apsi
' HOHA
8.2 BHJT XUMHYECKOH CBS3M W THUI KPUCTALIMYECKOH CTPYKTYpbl B
' COCTMHEHUSX
8.3 XapakTep cpeibl B BOJHBIX PACTBOPAX BEMIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCJIUTEIb U BOCCTAHOBUTEID
9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XUMHUECKHAE CBOMCTBA:
MPOCTBIX BEHICCTB (KUCIOPOA, O30H, BOJOPOJ, TrpaduT, aimas,
9.1 KpeMHUH, a3oT, ¢ocdop, cepa, XJoOp, HATPUH, KaIWd, MarHHM,
KaJIBIIM, aJTFOMUHUM, KEJI€30)
CIIOXHBIX BEIISCTB, B TOM UYHCJI€ HX BOJHBIX PacTBOPOB (Boja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIbI W THIAPOKCHIBI
9.2 metaiioB |-l1IA rpynn, amtomunusi, menu (l1), uunka, xeneza (Il u
' I1), okcuasl yraepona (I u 1V), xpemuus (1V), azora u dpocopa (111
u V), cepet (IV u VI), cepuucras, cepnasi, azotucras, a3oTHasd,
dbocdopHas, yrojibHasi, KpeMHHEBasI KHCJIOTA U UX COJIH )
MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOICTBa  BEIIECTB B
9.3 3aBHCHUMOCTH OT HMX COCTaBa M CTPOCHHUsS, MPUMEHEHHUE BEIIECTB B
' 3aBHCHMOCTH OT WX CBOHCTB, BO3MOXHOCTh IMPOTEKAHUS XUMHICCKHX
MIPEBPAICHUI B Pa3JIMIHBIX YCIOBHUSIX
10 YMeHue cocTaBisTh MOJIEKYJISIPHBIE M HIOHHBIE YPaBHEHUS PEaKIIHii, B
TOM YHCIIE:
10.1 peaxkiuii HOHHOro 0OMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIINI
10.3 WUTIOCTPUPYIONINX XHUMHYECKAE CBOMCTBA M3YyYEHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKUX BEIIECTB
104 MTOJITBEPIKTAOIUX TCHETHUYECKYIO B3aUMOCBSI3b MEXTy HUMHU
11 YMeHHe BRIYUCIATH (TPOBOIUTH PACUEThI):
111 OTHOCHUTCIIGHYIO MOJICKYJIIPHYIO W MOJIIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJIFO XUMHYECKOTO DJIEMEHTA B COCIMHCHHIH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEMIECTBA M €T0 MacCy, 00beM ra3oB
114 M0 YpaBHEHUSM XHMHUYECKUX PEAKIUid U HAXOAUTh KOIUYECTBO
' BeIecTBa, 00BEM M MacCy peareHTOB WIIH MPOIYKTOB PEaKIuu
12 Brnanenue (3HaHue OCHOB):
121 OCHOBHBIMM  METOJAaMH  HAy4YHOTO  IO3HaHUs  (HaOJIo[CHHE,

U3MEpEeHHe, SKCIIEPUMEHT, MOJIETTUPOBAHUE) NTPU U3yUEHUH BEIIECTB U




XMMUYECKUX SIBJICHUH; yMEHHE Cc(HOpMYJIHpOBAaTh MpodiieMy H
IIPEIJIOKUTH IYTH €€ PEIICHUS

12.2

12.3

13

131

Oe3omacHOil pabOTBl ¢ XMMHYECKMMH BEIIECTBAMH, XUMHYECKOU
MIOCYI0H 1 J1abOpaTOpHBIM 00OPY0BaHUEM

npaBUIaMu O€30MacCHOTO 0OpaIeHUs C BEIIECTBAMH, HCTIOJIb3YEMbIMU
B TIOBCEHEBHOM JKU3HH, ITPaBUJIaMU TOBEJICHUS B IEIISIX cOepeKeHUs
37I0pOBbsl U OKpPY’KaloIllle MNPUPOAHOM Cpeabl; MOHUMAHHUE Bpeaa
(omacHOCTH) BO3IEMCTBMSI Ha JKHUBBIE OPIraHU3MBI ONPEACIIEHHBIX
BEIIIECTB, CIOCOOOB YMEHBIIEHUS M MPEJOTBPALICHUS HX BPEIHOTO
BO3JICHCTBHUSI

Hanuune npakTUYeCKUX HABBIKOB IUIAHMPOBAHMS M OCYLIECTBICHUS
CHEAYIOMNUX XUMUYECKUX SKCIIEPUMEHTOB:

HN3YYUYCHUC U OIIMCAHUC (I)I/I3I/I‘ICCKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHUC
C q)HSI/ILIeCKI/IMI/I n XUMHNYCCKHNMH SABJICHUAMM, OIIBITHI,
HWJUTIOCTPUPYIOIIHUEC IPHU3HAKU ITIPOTCKAHUA XUMHUYCCKUX peaKI_[I/Iﬁ

13.2

13.3

13.4

U3y4eHHE CIIOCO00B pa3eeH st cMecel

MMOJIy4YCHHEC KHUCIOpOoAa W H3YUCHUC C€TO CBOﬁCTB; IMMOJIYyUCHHC
BOAOpPOAa U HU3YHUCHUC CTO CBOﬁCTB; MOJIYUYCHHEC YTJICKUCIIOIO r'ada U
HN3YYCHUC €TO CBOfICTB; IIOJIYUCHHUEC aMMHaKa U N3Y4YCHUC €TI0 CBOICTB

IIPUTOTOBJIEHUE pAcTBOPOB C ONPENEIEHHONM MAacCOBOM  Joyien
pacTBOPEHHOIO BELIECTBA

135

IpUMEHEeHHE WH/INKaTOPOB (;maxmyca, METWJIOpaH)Xa U
¢benondranenHa) A8 ONpeneTeHHUs] XapaKTepa Cpelbl B PacTBOpax
KUCJIOT U IIea04en

13.6

WCCIIE/IOBAHMUE U  ONKMCAHUE CBOWCTB HEOPTraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3yUEHHE B3aUMOJICHCTBUS KUCIOT C METaIaMH,
OKCHJIAMH METAJIOB,  PAaCTBOPUMBIMHU U HEPaCTBOPHUMBIMH
OCHOBAHMSIMH, COJISIMH; TIONYYCHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHWE OJHOTO MeTajula JApPYyrMM U3  pacTBopa  COJH;
uccienoBanne aM(OTEpPHBIX CBOWCTB TUAPOKCUAOB AaMIOMUHUS U
HHUHKA

13.7

perIeHre IKCIePUMEHTAIBHBIX 3a7a4 Mo TeMaM: «OCHOBHBIC KJIacChI
HEOPraHUYECKUX COCIUHCHUITY; «DNEKTPOIUTHYECKAS
aucconuanusy; «BakHeHIMe HeMETaulbl W HMX COEIUHEHH;
«Baxkneine MeTaJIBI M UX COSTUHEHUS

13.8

XUMHYECKHE  OKCIIEPUMEHTHI,  WLTIOCTPUPYIOIIHE  MPH3HAKH
IPOTEKaHMUs peaklUil MOHHOro oOMEHa; KaueCTBEHHbIE peaklUH Ha
HNPUCYTCTBYIOIIME B BOJHBIX PAcTBOpax MOHBI: XJOPHI-, OpoMHI-,
womua-, cynbdar-, Qocdar-, KapOoHaT-, CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, Kaublus, aTIOMUHUS,
kenesa (2+) u xenesa (3+), menu (2+), IMHKA

14

YMenue:
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NpPEICTaBIATh PE3yNbTaThl JKCIEpUMEHTa B (OpPME BBIBOJIOB,
JI0Ka3aTeabCTB, Tpa@UKOB M TaOMUI] U BBIABIATH SMIMPUYECKUE
3aKOHOMEPHOCTHU

14.2

YCTaHABJIMBATH CBSI3U MEXKIy pealbHO HAOJII0JaeMbIMH XUMHUECKUMHU
SBJICHUSMU U TPOLIECCAMH, TPOUCXOIALIMMU B MaKpO- U MUKPOMHPE,
OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEIIECTB




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

Koxa
1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUS

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

11

1.2

UYucrsie BemecTBa U cMecu. CriocoOsl pa3zienenus cMeceit

ATOMEI H MOJICKYJIBI. Xumuueckue diieMeHTB. CHMBOIBI  XUMHYSCKHX
3JICMCHTOB. HpOCTBIG " CJIOXKHBIC BEIICCTBA.

1.3

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX JIeMEHTOB. CTeneHb
OKHUCIICHUS

14

1.5

1.6

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocuTenbHAs aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0 XHMHYSCKOr0 dJIEMECHTA
B COCIMHCHUU

KomnyectBo BemectBa. Moab. MomsipHass mMacca. MoJsipHbBIE 00bEM Tra3oB.
B3anMocBs3b KOJIMYECTBa, MACCHI M YKCIIa CTPYKTYPHBIX €IMHUIL BEIIECTBA
Du3nyecKue M XUMHUYECKHE SIBICHUS. XUMUYECKas peakiusi U €€ MPHU3HAKH.
3aKOH COXpaHEHUs1 MacChl BEIIECTB. XUMUYECKUE YPABHEHUS

2.1

2.2

[lepnonnueckuit 3akoH u lIlepuonnueckas cucTeMa XUMHUYECKHX JJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB

Ilepuoanueckuii 3akoH. llepuoanyeckas cucrema XUMU4YECKUX 31aeMeHTOB J[. 1.
MenneneeBa. Ilepuoasl u rpymnmnsl. PU3HUECKUN CMBICT MOPSAKOBOIO HOMEpPA,
HOMEPOB MEPHUOJIa U TPYNIBI DJIEMEHTA

CTpOCHI/IC atromoB. CocTaB aTOMHEIX AACP. H3oTomsbl. BHCKTpOHLI. CTpOCHI/Ie

JNEKTPOHHBIX 000JI0OUYeK aroMoB TMepBbIX 20 XUMHYECKHX SJIEMEHTOB
ITepuoanueckoit cucremsl /.. Menneneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKUX DJIEMEHTOB IMEPBHIX TPEX
MEepUOJIOB, Kaius, Kaiuplusg (paguyca aTOMOB, DJEKTPOOTPUIIATEIHLHOCTH,
METANIMYECKNX W HEMETAJUTMYEeCKUX CBOWCTB) © HUX COCJUHCHHHA B
COOTBETCTBUM C TIOJOKEHHEM »J3ieMeHToB B Ilepuoaudeckoit cucreme u
CTPOEHHUEM UX aTOMOB

3.1

3.2

CtpoeHue BelecTa

Xumuyeckasi cBsizb. KoBaneHTHass (ToNisipHass U HEMOJSpHAas)  CBA3b.
DIEeKTPOOTPUIIATEITLHOCTh XUMHYECKUX 3JIEMEHTOB. HNounas CBS3b.
Meramnnueckas CBI3b

Tunel KpUCTAINIMYECKUX PEIIETOK (aTOMHasl, HOHHAasA, MeETajInyecKas),
3aBHCUMOCTh CBOWCTB BEIIECTBA OT TUINA KPUCTAJUIMYECKOW PEIIETKH M BUIA
XUMHUYECKOU CBA3U

Baxneriie mnpeAcTaBUTENM HEOpPraHMYECKUuX BemecTB. Hemeramnel U ux
COCINUHCHU . MeTaJIJIBI 1 UX COCAUHCHUA

4.1

Knaccugukaiuss ¥ HOMEHKIATypa HEOPTaHWYECKHX COCTUHCHHUH: OKCHJIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC) u
HECOoJIeOOpa3yroue; OCHOBaHWH (IMIENOYM W HEPACTBOPHUMBIC OCHOBAHMS);




KACIOT  (KHCIOpOJCOAepKale ¢  OECKUCIOpOIHBIC, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJICH (CPEAHUX U KUCIIBIX )

@usnyeckue M XHUMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAJIOB:

42 BOJIOPO/J1a, XJIOPA, KUCIOPO/a, Cephl, a30Ta, Gpocdopa, yriaepoaa, KpEMHHS
®u3nueckue M XUMUYECKHE CBOMCTBA IPOCTBIX BEUIECTB-METAJUIOB: JIMTHS,
4.3 HATpHs, Kajaus, MarHusl U KajbLUs, aJIOMHUHMS, Keje3d. DIEKTPOXUMHUYECKHI
P HAIPSDKEHUN METAJLIIOB
44 ®Pu3nuecKkue U XMMUYECKHE CBOWCTBA BOJOPOJHBIX COCIWHEHHUM HEMETAJIOB:
' XJIOPOBOJIOPOJIA, CEPOBOAOPOAA, AMMHAKA
dusnyeckue U XUMHUYECKUE CBOWCTBA OKCHAOB HemeraiwioB: cepol (1V, VI),
4.5 azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), xpemuus(1V). Tlonyuenune
OKCHJIOB HEMETAJIJIOB
46 Xumnueckue cpoiictBa okcunoB: MeTawioB IA-IIIA rpymn, munka, memu(ll) u
xenesa(ll, 1). [TonydeHne OKCHIOB METAILIIOB
XVMHYECKUE CBOWMCTBA OCHOBaHHWI W aM(pOTEPHBIX TMAPOKCUAOB (Ha mpHUMEpe
4.7 THAPOKCUIOB  alIOMUHUS, JKene3a, 1uHKa). [lomyueHue ocHOBaHUU U
aM(pOTEepPHBIX THIPOKCHJIOB
OO01mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEpOBOJIOPOIHOM,
48 CEepPHUCTOM, cepHovﬁ, a30THOH, (ochopHOI, i(peMHHeroﬁ, yroanOIiI. Oco0Oble
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHOW CEPHOM W a30THOM KHUCIOT.
[Tosryuenue kucnor
4.9 OO0me xuMHYeCKUe CBOMCTBA cpenHux coiieid. [lomyuenue coneit
4.10 [Tonyyenue, coOupaHue, paclo3HaBaHHE BOAOPOJA, KHCIOPOJa, aMMMaKa,
YIJIEKUCIIOTro ra3a B JabopaTopun
411 [Tonyyenune amMuaka, cepHOM M a30THOM KHMCIOT B IMPOMBINUIEHHOCTH. O01mue
' CHOCOOBI MOTYYEHUS METAJUIOB
4.12 ['enetnueckas cBsA3b MEXKAY KilacCaMH HEOPTraHUYECKUX COCIUHEHUM
5 XVMMHYECKUE PEAKIINH
Knaccudukanus XuMHUUeCKUX peakluuil 0 pa3INuHbIM MPU3HAKAM: 110 YUCITY U
5.1 COCTaBy Y4YacTBYIOLIMX B peakUMU BEIIECTB, MO TeIIoBoMYy 3¢(eKTy, o
M3MEHEHHUIO CTENIEHEe OKHUCICHHS] XUMUYECKUX JIEMEHTOB
5.9 TennoBoil 3¢ pexT XUMUUYECKON peakIuy, TEPMOXUMUYECKHE YpaBHEHUs. DK30-
' U DHJIOTEpMUYECKHUE peakluu. TepMoXuMHUYecKue ypaBHEHHS
OKHCIUTENBHOBOCCTAHOBUTENIBHBIE peakiMU. OKHCINUTENN U BOCCTAHOBUTEIU.
5.3 [Ipomieccbl  OKuClIEHHUST M BOCCTAHOBICHMSA.  DJEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHON PEAKIIUI
5.4 Teopust EKTPONTUTHYECKON qucconani. KaTuoHbl, aHMOHBI. DJIEKTPOJIUTHI U
' HEBJIEKTPOIUThl. CHIIbHBIC U c1a0ble 3JeKTPOIuThl. CTeNeHb AUCCOLUAIN
55 Peakiun moHHOTO OOMEHA. YCJIOBHsI MPOTEKAaHUs PEAKIMi MOHHOTO OOMEHa,
' IIOJIHBIE U COKPAIlIEHHBIC MOHHBIE YPABHEHUS PEaKIINN
6 XuMus U OKpyKarolas cpena




6.1

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKM3HM 4eloBeKa. besomacHoe
UCIOJIb30BAaHUE BEUIECTB M XUMHMUYECKUX peakuuil B jgabopaTopuu u OBITY.
[TepBas moMoIIb NPU XUMHUYECKUX 0KOTaxX U OTPABICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKpYXKawoIlel cpeapl  (KUCIOTHBIE IO,
3arpsi3HEHUE TMOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALICHUS
[Ipenenbnas pomyctumas konneHTpauust BemiectB (IIJK). Ponp xumuu B
pEIIEHUH DKOJIOTUYECKUX MpoOieM. YCHIEHHE NapHUKOBOrO 3(dekKra,
pa3pyuieHre 030HOBOTO CJIOs

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUST U UX COCIHMHEHUH B
OBITY, MEIWIMHE, TPOMBIIUICHHOCTH W CEIbCKOM xo3siicTBe. [lpumeHenue
METaJUIOB M CIUIaBOB (CTallb, YYTYH, IIOPAJIOMUHHIA, OpoH3a) B OBITY U
HPOMBIIIUICHHOCTH WX coefnHeHui. [loHsTre 0 KOppo3uu MEeTaioB, OCHOBHBIC
CIOCOOBI 3aIIUTHI KX OT KOPPO3UH

6.4

6.5

[IpupoaHble WCTOYHWUKH YTIEBOAOPOIOB (Yrojib, TPHPOIHBIA Ta3, HEPTH),
MPOIYKTHI UX NepepadboTku (OCH3MH), UX POJIb B OBITY U POMBIIUICHHOCTH
[lepBoHauanbHble TOHATHS OO0 OPraHUYECKUX BEIECTBAX KaK O COEAMHEHMSAX
yrieposa (MeTaH, 3TaH, STHJICH, alleTUJIeH, 3TaHOJI, TJIUIEPUH, YKCYCHAs KUCIIOTA).
[Tonsitve 0 OMOMOTMYECKH BaKHBIX BEILIECTBAX: JKUPAX, OCNKaX, YIJIEBOJIaX — U UX
POJIH B KHU3HH YEJIOBEKA

Pacuérsr:

7.1
7.2

o ¢popMysaM XUMHYECKUX COSTUHEHUN

Macchl (MaccoBO) TOM PacTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

Mo XUMHUYCCKUM YpaBHCHUAM
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