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COAEPXKXAHUE OBYUEHUA

8 KUIACC

IMepBoHayajibHbIE XUMHYECKHE MOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YeJlOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BelecTBa. dusnueckue CBOWCTBAa BelIECTB. ArperarHoe coctosiHue BemiecTB. lloHatue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CriocoObl pa3ieneHus cMeceil.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE dJIeMEHThl. CHUMBOJIBI XUMHUYECKUX JIIEMEHTOB.
[TpocThie U cll0KHBIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass ¢opmyna. BalleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aToMHast Macca. OTHOCHUTEIbHAsT MOJIEKYJIIpHAast
Macca. MaccoBast 1011 XUMHUYECKOI'O DJIEMEHTA B COEMHEHUH.

KomunuectBo BemectBa. Monb. MomsipHast macca. B3anMocBs3b KOJIWYEeCTBa, MAcchl U
Yrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

Ouznyeckue M XUMHUYECKHUE SIBICHHS. XHUMUYECKas peakuus U e€ MpU3HaKU. 3aKOH
COXpaHEHMSI MACChl BEIIEeCTB. XuMuueckre ypaBHeHus. Kiaccupukanmus XuMUYeCKUX peakiui
(coemMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, NMpaBWIaMy Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMU
oOpareHust ¢ 1abOpPaTOpPHBIM O0OpYIOBAaHUEM, M3YYCHHE W ONMHUCAaHWE (PU3NICCKUX CBOHCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0AeHHE Pu3nUecKuX (TJIaBJIeHUE BOCKA, TassHUE JIba,
pacTupaHue caxapa B CTYNKE, KHTIEHUE M KOHJEHCAIHs BOJbI) U XUMHUUYECKUX (TOPEHHE CBEUH,
IPOKaJIMBaHUE MEAHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTO) sIBIeHUH, HabIoaeHne
W ONHCAaHWE TMPHU3HAKOB TMPOTEKAaHMS XUMHUYECKHMX peakuuid (pas3lokeHue caxapa,
B3aUMO/IEIICTBHE CEpHON KUCIOTHI C XJIOpUAOM Oapus, pasioxeHue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pactBopoM coiu menu (II), m3ydenwme crocoOoB
paszeneHus cMeceil: C TOMOIIbI0 MarHuTa, (UIbTPOBAHUE, BBIAPUBAHHUE, JUCTHIUISLINS,
XxpomaTtorpadus, TpOBEIEHHWE OUUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHHE
pe3y/bTaTOB MPOBENEHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/JaHUE
MoJiesielt MOJIEKYIT (IIapOCTEPIKHEBBIX ).

Baskneiilue npeacTaBuTe I HEOPraHUYECKHUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopony — a1eMEeHT M IPOCTOE BELIECTBO.
Haxoxnenue kucnopona B mpupojie, Gu3ndeckue U XUMHUYECKHEe CBOMCTBA (peakIi TOPEeHus).
Oxcunpl. Ilpumenenue xkucnopoga. CnocoObl MoONydyeHHUs KuciIopoja B Jjaboparopuu U
npoMbIIeHHOCTH. KpyroBopoT kucinoponaa B mpupoje. O30H — alIoTporHas MOAM(PUKAIUS
KHCIIOpO/ia.

TemoBoil 3dexT XuMHYECKONW peakIUH, TEePMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
OHAOTEPMUYECKUE peakUMU. TOIIMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO 3P QeKTa, pa3pylIeHHe 030HOBOTO CIIOA.

Bonopon — »snemeHT M mpocroe BemecTBo. HaxokaeHue BoxopoAa B IMpUPOJE,
¢u3nueckre 1 XUMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0bI morydeHus. Kucnotsl u conu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoMcTBa BoAbl. Boma kak pactBoputenb. PactBopbl. HackimeHubie u
HEHACBHIIIEHHbIE PacTBOphL. PacTBopuMOCTh BellecTB B Bojae. MaccoBas J0Jsl BELIECTBA B



pactBope. XHUMHUYECKHE CBOWCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopor Bojabl B mpupoje. 3arpsi3HeHUE MpUPOAHbIX BoA. OXpaHa M OUYMCTKA
IPUPOJHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coneoOpa3yrolne (OCHOBHBIC, KHCIIOTHEIE, aM(OTepHBIe) U HeconeoOpasyomue. HomeHnkiarypa
OKCUJI0B. PU3NUECKHEe U XUMUYECKHUE CBOKCTBA OKCUAOB. [lonyyeHue okcuios.

OcHoBanus. Krnaccudukanuss oOcHOBaHMIA: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHuid. Pu3znueckMe M XUMHUYECKHE CBOWCTBa OcCHOBaHWMU. [lomyuenue
OCHOBaHUH.

Kucnotsl. Knaccudukanus xucinor. Homenknarypa kucinor. @u3nueckue 1 XUMHUECKUE
cBoMcTBa KUCNOT. Pax akrusHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. ®duznueckue U Xxumudeckue coictBa coieil. [lomydenune
COJICH.

['eneTnueckast CBA3b MEXKY KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OINpeeNieHue CoJIepKaHusl KUCIopoia B BO3yXe, MOIydeHue, cooupaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS U INpEKpallleHusi ropeHus (moskapa), 03HaKOMJIEHHE C
o0pa3aMy OKCHJIOB M ONHMCAaHUE HX CBOWCTB, TOJy4eHHE, coOMpaHue, paclio3HaBaHHE W
M3y4eHUE CBOWMCTB BojOpoja (TOpeHue), B3auMojeicTBue Boaopona ¢ okcuaom Mmenu (I1)
(BO3MOXHO HCTIOJB30BaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEMIECTB KOJIUYECTBOM
1 Momb, HccaeoBaHUE OCOOCHHOCTEH PAacTBOPEHMs BEILIECTB C PAa3IMYHON pacTBOPUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MAacCOBOM JI0JIEW pacTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBUE BOJBI C MeTaljaMH (HAaTpUeM WU KalbleM) (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), MCCIEA0BaHHE OOpa3L0OB HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KIIACCOB,
HaOJr0IeHue M3MEHEHMs OKpAacKd MHAMKATOPOB B PacTBOpax KUCIOT U HIEJoYel, U3ydeHue
B3aumoeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C MeTaJlJlaMu,
peakuui HEUTpaau3aluM, IOJIY4eHHUE HEPAaCTBOPUMBIX OCHOBAHMWM, BBITECHEHHWE OJHOTO
MeTaJljia IpyruM U3 pacTBOpa COJU, PELIEHHE SKCIIEPUMEHTANIBHBIX 33J1a4 10 TeMe «Baxuelnme
KJIACChl HEOPTAHUYECKUX COETUHEHUI».

Hepuoauveckuii 3axkoH U Ilepuoanmyeckasi cucrema xummu4yeckux djementos /I, U.
Menpneseesa. Ctpoenune aToMOB. XUMHYeCKasi CBSI3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbBIEC
peakuuu

[lepBble MOMBITKM KJIAcCU(PUKAIMKM XUMHUYECKUX djeMeHTOB. [loHsTHe o rpynmax
CXOJHBIX 2JIEMEHTOB (IIEJIOYHBIE U IIETIOYHO3EMENIbHbIE METAUIbI, TaJOreHbl, THEPTHBIE Ia3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepumoamyeckas cucrema xXumudeckux odiementoB [, .
MenneneeBa. Koporkonepuognas u juHHONepuoaHas (opmbl Ilepuoanueckoit cucteMbl
xumuueckux onemeHtoB JI. M. MengeneeBa. Ilepuonsl u rpynmbel. DU3HYECKUM CMBICI
HOPSIKOBOTO HOMEPA, HOMEPOB NEPUOJIA U TPYIIIBI AIIEMEHTA.

Crpoenue aromoB. CocraB artoMHbIX szaep. M3orombsl. Onektponbsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMHUECKUX 3JIeMEeHTOB [leproanyeckoil cucTemMbl
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.



3aKOHOMEPHOCTH U3MEHEHHUS paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB 110 IPyIIaM U IeproIaMm.

3nauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUISL pa3BUTHS HAyKU U npakTuku. 1. 1. MenaeneeB — yu€HbIi U TpaKIaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBs3b.

Crenenp  okucineHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. lIponecchbr
OKHCJICHUS U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3ydeHHe OOpa3lOB BEIIECTB METAUIOB M HEMETAIJIOB, B3aMMOJACHCTBHE THUAPOKCHIA
IIMHKa C pacTBOpaMHU KHUCJIOT U ILEJIO0YEH, MPOBEIEHUE OIBITOB, WILIOCTPUPYIOLIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (frOpeHUE, peakuu pa3ioKeHNs, COETUHEHHUS).

Meswcnpeomemnnie ceasu

Peanuzanus MexnpenMeTHbIX CBSA3€H MpHU U3YYEHUHM XMMHUHU B 8 KJlacce OCYILIECTBISETCA
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK H MOHSTHH,
SABJISIFOUIUXCSI CACTEMHBIMU JIJIs1 OT/AEJIbHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, TEOpUS, 3aKOH,
aHamM3,  CHHTE3,  Kiaccu(uKauusi,  MEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOIEIIb, SIBJICHHE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIa, B3JEKTPUUYECKUN 3apsll, BELIECTBO, TeJIO0, O0BEM, arperaTHoOe
COCTOSIHUE BEIIECTBA, a3, (PU3NYECKHE BEJIWYMHBI, €IUHUIIBI W3MEPEHUs, KOCMOC, IUIaHETHI,
3BE361, ComHIIE.

buonorus: porocunres, npixanue, ouochepa.

['eorpadusa: armocdepa, ruzapocdepa, MuUHepayibl, TOpHbIE MOPOJbI, MOJE3HBIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKus

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuUMHUYeCKHX diemeHToB J[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B W3MEHEHUM CBOWCTB XUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOMAOB, KalMs, KalbLUs M UX COEAMHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM 3JIeMEHTOB B [leproandeckoli CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHAbl XUMHUYECKOH CBsA3M. THNBI KPUCTAUIMUYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTANIMYECKOM PEIIETKA M BHUJIA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIECTB. XHMMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukaius XMMHUYECKHX PEakiuil MO pa3luYHbIM MpHU3HaKaM (TI0 YUCITY U COCTaBY
YYaCTBYIOUIMX B PpEaKIUH BEUIECTB, MO TemIoBoMY 3(dekry, Mo H3MEHEHHIO CTeneHen
OKHCIICHHSI XUMHYECKUX 3JIEMEHTOB, 10 OOPAaTUMOCTH, IO YYacCTHIO KaTaau3aTopa). JK30- H
SHIOTEPMUYECKHUE PEAKIINU, TEPMOXUMUYECKHE YPABHEHUS.

[TonsiTie 0 ckOpocTH XUMHUYECKOW peakiuu. [ToHsTHE 00 OOpaTHMMBIX W HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusax. I[lonstne o



katanuse. llonsaTe o XumudeckoM paBHOBecuHM. DakTOpbl, BIHAIOLIME HA CKOPOCTh
XUMHUUYECKON pPEaKLMU U NOJI0KEHNE XUMUUYECKOTO PAaBHOBECHSI.

OKHUCIUTENIBHO-BOCCTAHOBUTEIIBHBIE PEAKIMH, SJICKTPOHHBIA OanaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocTaBlieHUE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTUUECKON JUcCOLMALMU. DJIEKTPOJIUTHI U HEINNEKTPOIUTHI. KaTHOHBI,
aHMOHBI. MeXaHU3M JAHUCCOLMAIMM BEIIECTB C PA3JIMYHBIMM BUAAMU XHUMHYECKOM CBS3H.
Crenenp quccounanuu. CuiabHbIE U Cl1a0ble SIEKTPOIUTHI.

Peakiun moHHOro oomeHa. YcloBHsI IPOTEKAHUS pEaKMi MOHHOIO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUI M COJIEH B CBETE
IpEJCTaBICHUH 00 3IEKTPOIMTUYECKON aucconuanuu. KadecTBeHHblE pEaKIUU Ha HOHBI.
[TonsTHE O THIPONIHN3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMH KPUCTAUIMYECKUX PEIIETOK HEOPraHMYeCKUX BEIIECTB —
METaUIOB M HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHMUYECKOW pEaKIMM OT BO3AECHUCTBHUS Pa3IUYHBIX
(bakTOpOB, UCCIEI0BAaHUE 3JIEKTPOIIPOBOJIHOCTU PACTBOPOB BEILIECTB, IIpolecca AMCCOLMALNU
KHUCJIOT, ILIENoYe U cojeil (BO3MOKHO HCIIOJIb30BAHME BUJEO MAaTEepUalioB), IPOBEJICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX TMPU3HAKK MPOTEKaHUs pEeakuii MOHHOro oOMeHa (oOpa3oBaHue
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAaKIUN (FOpeHHEe, peakluu pa3iokKeHHs, COCAUHEHHUS),
pacro3HaBaHWE HEOPraHMYECKHX BEUIECTB C IIOMOIIBIO Kauye€CTBEHHBIX PEAKLUI Ha HOHBIL,
pEeIIeHNe YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 1 MX cOeJUHEHHSA

OOmast xapaktepucTuka TrajgoreHoB. OcOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTepHBIE
crernieHu okucineHus. CtpoeHue M (U3MYECKHe CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XvMHYecKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTaulaM{, HEeMeTallaMu,
mienoyamu).  XuopoBoaopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyu€HHUE,
npuMeHeHue. JlelficTBue XJIopa U XJIOPOBOAOPO/a Ha OPraHu3M uesnoBeka. BaskHelme Xia0puabl
U UX HaXO0XJEHHE B IPUPO/IE.

OO6mast xapakrepuctuka 37aeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (pU3NYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a M Cepbl. AJUIOTPOINHbBIE MOJAU(PHUKAIMN KUCIOpPOJa U Cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYecKHue M XUMUYecKue cBOMCTBa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(obmue Kak MpeACTaBUTENs Kiacca KHUCIOT M cheruduyeckue). XUMHUYECKUE peakiuH,
JeKale B OCHOBE IPOMBIIUIEHHOTO croco0a MoJdydeHUs cepHol Kuciotrel. I[IpumeHnenue
cepHoll KucnoTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibdaT-uoH. Haxoxnenue
ceppl M €€ COEINMHEHUH B MpUpoAE. XHUMHYECKOE 3arpsA3HEHHE OKPYKAIOIIEH Cpersbl
COCIMHEHUSIMU Cepbl (KHCIOTHBIE NOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLECHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHMs. A30T, pacHpoCTpaHeHHE B MpHpoJe, (U3NYECKHE WU
XUMUYECKHe cBOiCcTBa. KpyroBopot azora B mpupojae. AMMHUaK, ero pu3ndeckue u XMMHUIECKUe



CBOICTBa, noy4yeHue u npumeHeHne. Conu aMMOHMSI, UX (HU3HUECKHE U XUMUYECKHE CBONCTBA,
npuMmeHeHue. KauecTBeHHas peakuys Ha MOHbBI aMMOHMS. A30THas KHUCJOTa, €€ IOJy4eHHE,
¢u3nueckue M XUMHUYECKHME CBOiicTBa (0OmIMEe Kak TpeACTaBUTENs Kiacca KUCIOT U
cneuuduyeckne). Mcnoiap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHUHEPAIbHBIX
ynoopeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKaroleh cpelibl COeIUHEHUSIMU a30Ta (KUCIOTHbBIE
O, 3arps3HEHHE BO3JyXa, MOYBbI M BOA0EMOB). Pocdop, amaoTpornHble MOAUBUKALNN
docdopa, puznueckue nu xumuieckue cpoiictBa. Okcuna dochopa (V) u dochopnas Kuciora,
dbusznyeckue M XHUMHUYECKHE CBOWCTBa, moiyueHue. Vcmonb3zoBanue QochaToB B KadecTBe
MUHEPATBHBIX YI0OPEHUIA.

OO6mas xapakrepuctuka 3y1eMeHTOB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIIEHUA. YTJIEepo/l, aJUIOTPOIIHbIE MO (UKALIMM, PACIPOCTPAHEHHUE B
npupoe, pusnueckue u XuMUIecKue cBoicTBa. Ancopouns. KpyroBopotT yrieposaa B mpupoe.
Oxcuppl yraepona, ux (U3NUIEeCKue U XMMUYECKHE CBOWMCTBA, JICHCTBHE Ha JKUBBIE OPTaHU3MBIL,
MOJIy4YeHUE U MPUMEHEHHE. DKOJIOTHYecKue MpobieMbl, CBsi3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIOTEe3a TII00AIbHOTO TMOTEIUICHUS KJIMMaTa, MapHUKOBBINA 3QQeKkT. YroibHas KUCIOTa U e
conmu, uX (uU3MYecKue M XUMUYECKHE CBOICTBa, MONy4YeHHE U NpuMeHeHue. KadecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. Mcmonp3oBanume  kapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoja
(MeraH, »TaH, OSTWIEH, alETWIEH, STaHOJ, IJMIEpPUH, YyKCcycHas Kkucnora). IlpuponHsie
VCTOYHUKU YIJIEBOJOPOAOB (Yroib, HPUPOJIHBIA Ta3, HEPTb), MPOAYKTHl HX INepepaboTKu
(OeH3uH), UX poJb B OBITY U MPOMBILUIEHHOCTH. [ToHATHE 0 OGMOJIOTMYECKH BaXKHBIX BEILIECTBAX:
KHUpax, Oeskax, yrieBoJax — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYeCKHUX U HEOPraHMYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJyY€HHE M NpPUMEHEHHE.
CoenuHenus kpemHusi B mnpupoje. OOmme mnpencraieHus o0 okcuae kpemuus (IV) u
KpeMHHEBOH KuciaoTe. CHIIMKATHI, UX UCIOJIh30BaHNE B OBITY, B IPOMBIIIJICHHOCTH. BakHeimme
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEeMEeHT, OeToH, jxene300eToH. [IpoGiemsl
0€30MacHOro UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHHs, OBITHI,
oTpakaromue (pU3NUYecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHHUI (BO3MOXHO
UCITIOJIb30BaHUE BHJCOMATEpPHANIOB), O3HAKOMJIEHHE € OOpasllaMu XJIOPUIOB (TaJIOreHUIOB),
O3HAKOMJIEHHE C oOpa3luaMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BHUJICOMATEpPHAIIOB), HAONIOJCHWE TMporecca OOyriauBaHMsS — caxapa TMOJ  JICHCTBUEM
KOHIEHTPUPOBAHHON CEpHOI KUCIOTHI, U3yYeHHE XUMUYECKUX CBOWCTB pa30aBiICHHON CEepHOMN
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HakKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKMMH CBOMCTBaMHU a30Ta, ¢ocdopa M UX COCTUHEHUH
(BO3MO’KHO HMCIIOJIb30BaHKUE BUACOMATEPHAIIOB), 00pa3liaMH a30THBIX M (POCPOpHBIX yrnoOpeHHid,
NoJydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaKa, MpPOBEACHUE
Ka4eCTBEHHBIX pEaKUMd Ha HMOH aMMOHMA M (ocdar-uoH M H3ydYeHHE MPHU3HAKOB HX
MPOTEKAHUs, B3aUMOJCHCTBHE KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MEAbI0 (BO3MOXKHO
HCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3yYEHUE MOJeNeld KpUCTAUIMYECKHUX PEeHIETOK aaMmasa,



rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTUBOTA3a, MOJyYyeHUE, COOMpaHue, paclio3HaBaHUE
U U3yYCHHUE CBOWMCTB YTJIEKHCIIOTO Tra3a, MPOBEJICHUE KAYECTBEHHBIX PEaKkIMii Ha KapOOHAT U
CUJIMKAaT-MOHbl W W3YYEHHE I[IPU3HAKOB HX MPOTEKAaHMS, O3HAKOMIICHHE C NPOAYKIUEH
CUJIMKAaTHOM TMPOMBILIUJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3ajay 1o teme «Baxnenmue
HEMETAJIJIBI M UX COCTUHCHUS.

MeTajiibl M MX COeIHMHEHHS

OOmas XapakTEepPUCTHKAa XHMHUYECKHX JJEMEHTOB — METAUIOB HAa OCHOBAaHWUU HX
nosnoxkeHus B [lepuonuueckoit cucteme xumudeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeramiMueckas CBs3b M METAJUIMYECKas KpUCTAJUITMYecKas
pemeéTka. DIEKTPOXUMUYECKUN psAJl HaNpspKeHUW MetawioB. Dusnyeckue M XUMHUYECKHE
cBoiicTBa MeTayioB. OOmMe CcrocoObl MONMy4YeHHsT METAUIOB. [IOHATHE O KOPPO3WU METaJlIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, YYT'YH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[llenounbie MeTaswibl: nookeHue B [lepuoanyueckoit cucteMe XUMUYECKUX AJieMeHTOB /1.
N. MengeneeBa, cCTpoeHHE MX aTOMOB, HaXOXJEHUE B Mpupoae. PU3MYECKUE U XUMUUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kayns). OKCUIBI M THAPOKCH/IBI HATpHs U Kanus. [Ipumenenune
IIEIOYHBIX METAILIOB B UX COCAUHCHHIA.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M Kajaplui: moJoxkeHue B [lepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXO0XICHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus W Kajblvs. BaxkHeimme coennHeHus
KanbIusl (OKCU, TUAPOKCU, conn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmomuHuii: nonoxenue B Ilepmonnueckoid cucreme xuMuueckux snemeHTtoB J[. N.
MenneneeBa, CTpO€HHUE aToOMa, HaXxoXJaeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH/Ia ATFOMUHHUS.

Kenezo: mnonoxenune B Ilepuonnueckoir cucreme xumuueckux »snemeHtoB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3HUecKnue U XMMHYECKHUE CBOMCTBA
xene3a. Okcuapl, Tuapokeuapl u conu skenesa (II) m xenesa (III), ux cocras, cBoiicTBa u
MOJTy4YEHHE.

Xumuueckuii Ixcnepumenm:

O3HAKOMJICHHE C O00pa3llaMi METalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
W3y4YEHUE PE3yIbTaTOB KOPPO3UM METAIOB (BO3MOXKHO HMCIOJB30BaHUE BUIECOMATEPHAIIOB),
0COOCHHOCTEN B3aMMOJICHCTBUS OKCHIA KaJbIUs U HATPHUS C BOJIOHW (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), MCCIIEJOBAHUE CBOMCTB >XECTKOM BOJIbI, Ipollecca TOPEHHUs Keje3a B
KHCJIOpoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUIECOMATEPUATIOB), TMPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITMHKa, xene3a (II) u xemnesa
(I1I), mexau (II), HaGmroieHUEe U ONMKMCAaHKE MPOLIECCOB OKpAIIMBaHUS IUIAMEHW MOHAMH HATpus,
KaJIisg ¥ KaJIbIHs (BO3MOXKHO HCIIOB30BaHUE BHUIECOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMme «BakHeHuIne MeTaJIbl U UX COSITMHCHUS.

XuMus M OKpyXKamoLas cpeia

BemectBa u maTepuanbsl B MOBCEIHEBHOM KU3HU 4YENIOBEKA. be3omacHOE HCIOJIb30BAHUE
BEIIECTB M XWMHYECKHX peakiuii B ObiTy. IlepBas momMomp NpW XUMHYECKHX OXKOTax M
OTpaBJICHUSIX.



XUMHYECKOe 3arps3HEHHE OKpYXKarollel cpe/bl (MpeaenbHas T0MycTUMasi KOHLIEHTpalHs
BemecTs, ganee — [1JIK). Poxb xumun B pereHun 5K0I0rn4ecKux mpooiiem.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3IoB MaTepHajoB (CTEKIIO, CIUIaBbl METAJUIOB, TOJUMEPHBIE MAaTEPHAIBI).

Mesxxcnpeomemmuuie ceasu

Peanuzanus MexnpeaMeTHbIX CBA3EH IPU M3YYEHHHM XMMHH B 9 Kilacce OCyIECTBIIAETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaKk U IOHSATHIA,
SABJISIFOLIUXCSI CACTEMHBIMU JIJIs1 OT/AEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHITHS: HAay4HbIH (akT, THUIOTE3a, 3aKOH, TEOopHs,
aHanu3,  CHHTE3,  Kilaccuukauus,  MEPUOAUYHOCTh,  HAONIONEHHE,  HKCIEPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

®uznka: Marepusi, aToOM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, JJIGKTPUYECKUI 3apsl, IPOBOJHUKH, IOJIYIPOBOJHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHHME BEIECTBa, ras,
pacTBOp, pPacTBOPHUMOCTb, KPHUCTAJUIMYECKas pEMIETKA, CIJIaBbl, (U3UYECKUE BEIUYUHBL,
€MHULbI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, MIAHETHI, 3BE3/b1, COHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, sKocucTeMa, MUHEpajIbHbIE YAOOPEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEJIbHbIE BELIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJC3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NPOTPaMMbl OCHOBHOTO 0Ommiero o0Opa3oBaHus
JOCTUTAIOTCS B X0OZIe O0Y4YEHHUsI XMMUU B €IUHCTBE YU€OHON M BOCIIUTATEIHHOMN JCATEIHHOCTH B
COOTBETCTBUU C  TPAJAUIUOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W JTyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMH U HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIM3ALIMH 00Y4arOIIHUXCS.

JIn4HOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOACTBOBATHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIMi M pacIIUpPEHHE OMbITa ACSITEILHOCTU Ha e
OCHOBE, B TOM YHCJIC B YACTH:

1) maTpuoTHYECKOro BOCIUTAHUA:

[IEHHOCTHOTO OTHOIIECHHS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJI/INI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIQJIETh JOCTOBEPHOW HMHGpOpMAIUEil 0 MepeAoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUPOBON M OTEYECTBEHHOW XHMMHUH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHHUSIX 00 YCTpOMHCTBE
Mupa 1 oOIIecTBa;

2) rpaskIaHCKOr0 BOCIMTAHUS:

MPEJICTABICHUST O COIMAIBHBIX HOPMax M MPaBWJIaX MEXIHMYHOCTHBIX OTHOIICHHN B
KOJUICKTHBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B 0O0IIECTBEHHO TIOJIE3HOH,
y4eOHOMCCIIeIOBATENbCKON, TBOPYECKOW U JAPYIHX BHAAX JEATEITBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JIEATENBHOCTH MPHU BHIMOIHEHUH Y4eOHBIX, TO3HABATENbHBIX 3a/1a4,
BBITIOJTHEHUH XUMHYECKUX OJKCIEPUMEHTOB, CO3JaHHM YUEOHBIX IMPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B Ipoliecce 3TON y4eOHOW NesTeIbHOCTH, TOTOBHOCTU
OIICHMBAaTh CBOE TOBEJIEHHUE M TOCTYNKH CBOUX TOBapHINEHd C TO3WIMH HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUpPOBO33PEHYECKHE TPEACTABICHUS O BEHOIECTBE M  XUMHYECKOW  PEaKIIHH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH WM COCTABIISIONINE OCHOBY JIJIS
MOHWMAHUS  CYNIHOCTH  HAYYHOW KapTHHBI MHpa, NPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJBI, B3aUMOCBS3IX YEIIOBEKa C MPHUPOJHON CPEIoi, O poin
XUMHH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHUBBI, HAIPABIICHHbIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XHUMHH,
HEOOXOoauMBbIe Il OOBSCHEHUS HaONI0IaeMbIX TMPOIECCOB U SIBICHUMN, MO3HABATEIBLHOM,
WH(OPMAIIMOHHON U YUTATEIBCKON KYIbTYPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIHLHON PabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATypOH, JOCTYIMHBIMH TEXHHUECKUMH CpEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpeCc K OOyYeHHI0 M MO3HAHMIO, JII0O03HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa3oBaHuI0, IPOEKTHOM W HCCIEA0BATENBCKON NESTEIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HATPABIEHHOCTH U YPOBHS O0YUYCHHS B NalbHEHUIIIEM;

4) popMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHME IICHHOCTU JKWU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pPOBBIO,
YCTAaHOBKH Ha 3JI0pPOBBI 00pa3 >KW3HHM, OCO3HAHHE IIOCICJACTBHI W HENPUSITHE BPEIHBIX



MPUBBIYEK (YMOTPEOJICHUST AIKOTOJS, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOJIOACHUS
npaBui1 0€30MacHOCTH NpU OOpamieHHH ¢ XMMHUYECKHMMH BEUIECTBAaMH B OBITY W peaJbHOMN
KU3HU;

5) Tpy10BOT0 BOCIUTAHUS

MHTEpEC K MPAKTUYECKOMY M3YUEHUIO Mpodeccuii u Tpyaa pa3IudHOro pojia, yBaXEHHUE K
TPpyLy U pe3yJapTaraM TpPYAOBOW JAEATEIBHOCTH, B TOM 4YHCJIE HAa OCHOBE NPUMEHEHUS
OPEIMETHBIX 3HAHUA 1O XUMHH, OCO3HAaHHBIM BBHIOOP WHIMBUAYAIbHOW TPaeKTOPUU
POJODKEHUsST 00pa3oBaHUs € Y4ETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMMMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHONW NEeATENbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MTPO(ECCHOHATBHON Cpejie;

6) IK0JIOrH4eCKOr0 BOCTUTAHUS

HKOJIOTMUYECKHU 1I€JIECO00pa3HOE OTHOIIEHUE K IPUPOJIE KaK UCTOUYHUKY JKHU3HMU Ha 3eMIe,
OCHOBE €€ CyIIeCTBOBAHMs, MOHUMAaHHE LIEHHOCTH 3J0pPOBOTO W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MPaBUl OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIIECTBAMU,
a TaK)K€ B CUTYyAlUAX, YIPOKAOLIKX 30POBbIO U )KU3HU JTIOJEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YyYEHUH XUMHH, IS PelleHUs
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOJHON CPEIOH, IS TIOBBILICHHS YPOBHS 3KOJIOTHYECKON
KYJIbTYpPbI, OCO3HaHUS [NI00AJTBHOIO XapakTepa 3KOJOTHYECKUX MPOOJIeM U MyTeH MX pelleHus
MOCPEJICTBOM METOJOB XUMUH, IKOJIOTHYECKOTO MBIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B coctraBe MeTampeaMETHBIX Ppe3YyJlbTAaTOB BBIACISIOT 3HAYMMbIE AN (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpHSs, MPUHIUIN, TUNOTe3a, (aKT, CHCTEMa,
Ipoliecc, SKCIEPUMEHT U JIPYroe.), KOTOpble UCHOIb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUYE€OHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPeIMeToB (OPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTENbHbIE,
KOMMYHUKATHUBHBIE, PETYISITHBHBIE), KOTOpbIe 00€CreunBarOT (POpMUpPOBAaHUE TOTOBHOCTU K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPcaJbHbIe YUeOHblIe AelicTBUS

ba3osrble Jornyeckue 1eHCTBHUA:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS MpPU OCBOCHHMHM 3HAHMIL:
pacKpbIBaTh CMBICII XUMHUYECKUX MOHATHM (BBIACNATH HMX XapaKTepHbIE MPU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATHSIMHU), UCTIOIH30BaTh MOHATHUS I OOBICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUMN, BHIOMpATh OCHOBAHUS W KPUTEPHH IS KIacCU(UKAIIUU
XUMUYECKHUX BEIIECTB M XUMHUYECKUX PEAKINH, YCTaHABIUBATH IPUYHMHHO-CIICJCTBEHHBIE CBSI3H
MEXIy 00BEKTaMH U3YUCHHS, CTPOUTH JIOTUYECKHUE PACCYXICHUS (MHIyKTUBHBIC, I TYKTHBHBIC,
10 aHAJIOTHH), JeNIaTh BBIBOJBI U 3aKIIIOUEHUS;

YMEHHE MPUMEHITh B MpOIlecCce MO3HAHMS MOHATHUS (MPEAMETHBIE U METalpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIC) MOJEIH, HCIOIb3yeMble B XHMHH, MPEOOPa30BBIBATH IIHPOKO
MpPUMEHSIEMbIE B XUMHUHM MOJICJIbHBIE MPEICTABICHUS] — XUMHUUYECKHUIM 3HAK (CUMBOJI RJIEMEHTA),
XuMu4eckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TPU pPEIIeHud Yy4eOHO-
MIO3HABATENIBHBIX 3a/a4, C Y4YETOM O3THUX MOJENbHBIX MPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE NMPU3HAKH H3YyYaEMBIX OOBEKTOB — XMMHUYECKHX BEIECTB U



XMMHYECKHX PEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPUYMHHO-CICACTBEHHBIE CBS3U U
IPOTHBOPEYHS B U3YYAEMBIX MPOLIECCAX H SABICHUAX.

Ba3oBble ncciiegoBaTe/bcKue IeiicTBUS:

YMEHME HCIOJIb30BaTh IOCTABJIEHHBIE BOIPOCHl B KAu€CTBE HMHCTPYMEHTa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHre OmnbiTa MO IUIAHUPOBAHMIO, OPraHM3allid U MPOBEJICHHIO YYEHHYECKHX
9KCHEPUMEHTOB, yMEHHE HaOJII01aTh 3@ XO/I0M IPOLIECCca, CaMOCTOSITENbHO IPOTHO3UPOBATh €TI0
pe3yibTar, (opMyIHpoBaTh OOOOLIEHHS W BBIBOABI IO pe3yiabTaTaM IPOBEIEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

Pabora ¢ undpopmanmeii:

yMEHHUE BBIOUPATh, AHATH3UPOBATh U HHTEPIPETUPOBATH HH(OOPMAIHIO PA3IMUHBIX BUIOB
1 OpM MPEICTABICHHS, TOTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYIISIpHAs TUTEpaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHble I[0coOus, pecypchl HHTepHeTa), KpPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHUE IPUMEHSTh pa3IMyHble METObI U 3alIPOCHI NP MOUCKE U 0TOOpe MH(OopMalUU U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX JJISl BBIIOJHEHHS y4EOHBIX M IMO3HABATEIbHbIX 3a7a4
OTIpEeNIeIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HCIIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPO aKTUBHOT'O MCITOJIB30BAaHHS PA3THIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTHUMAIBHYIO (OpPMYy MpencTaBICHUS
nH(pOpMallMl ¥ WJUIIOCTPUPOBATh pEIIaeMble 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
apyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHUE HCMOIb30BaTh U aHAIU3UPOBaTh B Ipolecce y4yeOHOM M MCCIe0BaTEIbCKON
NeSITeIbHOCTH HH(POPMALIMIO O BIHUSHUM MPOMBIIIUIEHHOCTH, CEIbCKOI0 X035HCTBA U TPaHCIIOPTa
Ha COCTOSTHHE OKPY’KaIoLIe MPUPOJHOM CpeJibl.

KoMMyHUKaTHBHBbIe YHHBepcalbHble Y4eOHbIe el cTBHA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juasora W (WJIM) JUCKYCCHH) IO CYLIECTBY
oOcyxxgaemMoil Tembl, (OPMYIMpPOBaTH CBOM MPENJIOKEHUS OTHOCUTENBHO BBITOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISTh MOJTyYSHHBIE Pe3yIbTaThl TO3HABATEIIBHON NESTETHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; [eNlaTh MPEe3CHTALUI0 Pe3yJbTaToOB BBIMOJHEHUS XHMUYECKOTO
JKCIepUMeHTa (Ja0opaTOpPHOTO OMbITa, J1A0OPaTOPHOW pPabOTHl MO MCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOI 0 MMPOEKTa);

YMEHUSI Y4eOHOTrO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IMO3HABATEIbHON U
HCCJIEIOBATEIbCKON NIeATENbHOCTH MPU PEUIEHHH BO3HUKAIOIIMX MpPoOJeM Ha OCHOBE yuéra
o0LIMX HMHTEPECOB M COIJIacOBaHMs MNO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBHIA, ONpECTICHHE KPUTEPUEB 110 OI[CHKEe KadecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHBIE yHHBepcaabHble y4eOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITENIFHO OMPEAEIATh eI JIeATeIbHOCTH, MJIAHUPOBATh, OCYIIECTBISATD,
KOHTPOJIMPOBAaTh M TP HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JIEATENLHOCTH, BHIOMPATH
HanOonee HS(QeKkTuBHbIE CMOCOOBI pelleHHs Y4eOHBIX M I03HABaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH NPEJIOKEHHBIH alroOpuT™M ACUCTBUM IpU
BBIIOJIHEHUM 33JaHUN C yd4€TOM IIOJy4YeHMs] HOBBIX 3HAHHMH 00 M3y4aeMbIX OOBEKTax —



BCIIECTBAX MU pCaKUUAX, OHCHHUBATHE COOTBCTCTBUEC IMOJTYYCHHOI'O pE3yJibTaTra 3asIBJICHHOM oeiu,

YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAIaraéMble B YCIOBUH 3aJaHUM.
HNPEIMETHBIE PE3YJIbTATbBI
B cocraBe npeaMETHBIX pE3yJIbTAaTOB IO OCBOCHUIO 005A3aTEIBHOIO COJEpPIKAHMS,

YCTQHOBJICHHOTO JaHHOM (exepanbHONW pabodell MporpamMMmoi, BBIJIENIAIOT: OCBOCHHBIC

O6y‘laIOH_[I/IMI/ICH HAay4YHbIC 3HAaHHsA, YMCHHUA U CIIOCOOBI HeﬁCTBHﬁ, CHCHI/IQ)I/I‘ICCKI/IG JJIA

HpG,I[MCTHOﬁ obnactu ((XI/IMI/IX», BUJbl OCATCIBHOCTU II0 IIOJTYYCHHUIO HOBOI'O 3HAaHUA, €ro

HHTCpIIpECTALlNH, npeo6pa30BaHmo U IPUMEHCHUIO B PA3JIMYHBIX y‘le6HHX H HOBBIX CUTYyallUAX.

K kxonny oOyuenus B 8 Kjacce mpeaMeTHbIe pe3ysbTaThl Ha ©a30BOM YPOBHE JOJIKHBI

oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYla, XUMUYECKUU
9JIEeMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIEeCTBO, CMech (OZHOpOAHAS U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAas aTOMHAs M MOJIEKYJISIpHAs Macca,
KOJIMUECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBass JOJS XHUMHUYECKOIO
JJIEMEHTAa B COEAUHEHMM, MOJIIPHBIM OOBEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJIb,
AIIEKTPOOTPHIIATENIEHOCTh, CTENICHh OKUCIICHUS, XUMHUYEeCKas peaKiusi, Kiaccuukanus
peakuuii: peakliuy COeAMHEHNUS, peaKLuu pa3IokKEeHUs, PeaKuU 3aMEILEHUS, PEaKIUU
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEAKIUH, TETIOBOM 2P eKT peakiuu, SApo aToMa,
ANIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pauyc aromMa, XUMHUYecKas CBS3b,
MOJISIPHAsE M HENOJsipHas KOBAJIEHTHAs CBSI3b, MOHHAs CBsS3b, MOH, KAaTUOH, aHUOH,
pacTBOp, MaccoBas J10J1s1 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B PaCTBOPE;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKUX IOHATHH M IPUMEHATH 3TH
MIOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHMKY JUISI COCTaBJi€HHUS (OpMyn BeEIIeCcTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

OTpEENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAUHEHMSX, CTENEHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJIEKHOCTh BELIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1O QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHAasi U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

packpsiBaTh cMmbich [lepunoandeckoro 3akona JI. . MenneneeBa: 1eMOHCTPUPOBATh
NOHMMAHHE IEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepmonmyeckoil cucreme, 3aKOHOB COXPAHEHHs MacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUS, 3aKOHAa ABOTaIpo;

ONKCHIBaTh M XapakTepus3oBaTh TabmuuHyto ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX DJIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mmobounas mnoarpynna (b-rpymma)», Manble W OonbliMe MEPHOABI, COOTHOCHUTH
o0o3HaueHus1, KoTopele UMeroTcst B Tabnuue «llepuonnyeckas cucremMa XMMUYECKHX
anemeHToB [I. Y. MeHaeneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTHUKAaMH CTPOEHHUS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, o0llee YHUCIO JJIEKTPOHOB U
pacrpeziefieHue X MO0 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIIMH BELIECTB, MO TEIIOBOMY

s dekry);



XapaKTepu30BaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB Pa3TUYHBIX
KJIaCCOB, NOATBEpP)KJas  ONMCAaHWE [pUMEpPaMU  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHMS XUMHYECKUX MPEBPALICHUIN B Pa3IUUYHbIX YCIOBUSX;
BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COSTMHEHHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpE, MPOBOJAUTH PACUYETHI [0 YPABHEHUIO XUMUYECKOM peaKIuu;

IIPUMEHATH OCHOBHBIE OIEPALMM MBICIUTEIBHOM JEATEIBHOCTA — AHAJINU3 U CUHTE3,
cpaBHEeHHE, 0000IIeHNE, CUCTEeMAaTH3AINI0, KIACCU(UKALMIO, BBISBICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€H — JJI M3Y4YEHHS] CBOWCTB BEIIECTB M XMMHYECKUX PEaKILIUi,
€CTeCTBEHHO-Hay4YHbIE  METOJbl  TO3HaHUs  —  HaAONmIOJAeHWe,  H3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIM U MBICTICHHBIN);

CIIEZIOBaTh MpaBHWJaM TIOJH30BAHUS XHMHUYECKOH TMOCYIOM H J1aOOpaTOPHBIM
o0opy/soBaHUEM, a TaKXkKe IMpaBWIaM OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMHU MO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYCHHUIO
U coOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJOPOJA M KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C ONpPENECIEHHON MacCOBOM JI0JIEM paCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U NIPOBOJUTH XMMHUYECKHE DKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIENOYEN U
KHCJIOT C IOMOIIBI0 MHIMKATOPOB (JTakMyc, peHON(TaIeHH, METUIOPAHXK U IPYTHE).

K kxonny oOyueHus B 9 Kjacce nmpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI

oTpaxatb cHOPMHUPOBAHHOCTh Yy OOYUAIOLIUXCSI YMEHHI:

PAacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKMX IOHATHI: XMMHYECKHHM JJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHMOH, IIPOCTOE BEIECTBO, CI0KHOE BEIECTBO, BAJICHTHOCTD,
AIEKTPOOTPULIATENIBHOCTD, CTEIEHb OKHUCICHUS, XUMHUYECKAas peaklHs, XMUMHYECKas
CBSI3b, TEIUIOBON 3((EeKT peakuuu, MOoJb, MOJSIPHBIA 00BEM, pacTBOp, DIEKTPOJIUTHI,
HEBJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLMAlMs, peakU HOHHOro OOMeHa,
KaTaJln3aTop, XHMMHYECKOEe paBHOBecHue, oOpaTHMble U HeoOpaTHMBble pPEaKIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE  PEaKIUH,  OKHUCIIUTEIb,  BOCCTAHOBUTEIIb,
OKHCIICHME€ M BOCCTaHOBJIEHUE, AJIOTPONHs, aM(OTepHOCTb, XHMHUYECKas CBS3b
(koBaJleHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTaJUIMUecKas peleéTKa, KOppO3Hs
METaJUIOB, CIUIABBI, CKOPOCTb XUMHYECKOM pEeaKkIUH, MPEeAeNIbHO JIOIyCTUMAas
koHueHrpanus [1/IK Bemecrsa;

WJUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMWYECKUX IOHATUM U IPUMEHATH JTU
MTOHATUS ITPU ONIMCAHKMM BEIIECTB U UX MPEBPAICHU;

UCIOJIb30BAaTh XUMHUECKYI0O CHUMBOJHMKY JJISi COCTaBIeHHS (OpMya BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

OIPENEIATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHMX DJJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, IPHUHAJICKHOCTb BELIECTB K OINPEACIEHHOMY
KJIacCy COoelMHEHHH 1Mo (opmMynam, BHI XMMHUYECKOH CBS3M (KOBaJEHTHAas, MOHHa,
METaJUIN4YecKas) B HEOPraHMYECKUX COEJUHEHUSAX, 3apsi]l HOHAa IO XHMHUYECKOH
(dopmyIne, XxapakTep cpelbl B BOAHBIX PAacTBOPAX HEOPraHWYECKHUX COCIUMHEHUH, THII
KPUCTAJZIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;



packpsiBaTh cMbIci [lepuoanueckoro 3akona /I. M. MenneneeBa u 1€MOHCTPUPOBATH
€ro NMOHMMAaHME: OIMHUCHIBATH U XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CUCTEMbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas mnoarpynma (A-
rpymmna)» u «mobounas mnoxarpymnmna (b-rpynma)», Mameie W OOJBIIME TIEPUOJIBI,
COOTHOCHTb 0003HAU€HHs, KOTOpbIE HUMEIOTCA B TNEPHUOJMYECKONW Tabiume, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YMCiIo AMEKTPOHOB U PACIpeeNieHHE HX M0 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O00IIMEe 3aKOHOMEPHOCTH B HM3MEHEHHUH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B MpeJenax MalbIX IMEPUOJIOB U TJABHBIX MOJATPYHI C YYETOM CTPOCHHS
UX aTOMOB;

KJIacCU(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIIOBOMY
3¢ dexTy, Mo N3MEHEHUIO CTENeHEH OKUCICHHUS XUMUYECKIX JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBATh) OOHIME W CHenu(UYecKHe XHMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, ITOATBEPK/1asl ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

COCTaBJIATh YPABHEHHUSI SJICKTPOJIUTUUECKONW JTUCCOUMUALIMU KUCIIOT, HIEJIOYEH U COJIEH,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS PEaKLMi HOHHOrO OOMEHa, ypaBHEHUS PEaKlUid,
MOJATBEPXKIAIOIINX CYIIECTBOBAHME TE€HETHYECKOW CBS3M MEXKIY BelleCTBAaMU
pa3IMYHbIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTENbHBIX PEAKUUN IMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXXHOCTHU
MPOTEKAHUS XUMUYECKUX TTPEBPAIICHUN B PA3IMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTa Mo (opMylie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOUTH PACUYETHI IO YPABHEHUIO XUMHUECKOH peaKiny;

coOnrofaTh TMpaBuia TMOJH30BAHHUS XUMHUYECKOW TMOCYIoi u  1abOopaTOpHBIM
o0opy/noBaHUEM, a TakKe MpaBuia OOpallleHus C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKUCIIOTO rasa);

MPOBOJIUTh PEAKIUHU, MOATBEPKAAIOIINE KaueCTBEHHBIM COCTaB pPa3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHIA-, OpoMHI-, MOAMUI-, KapOoHaT-, (ocdart-,
CUJIMKAT-, CylbdaT-, THAPOKCUI-UOHBI, KATHOHBl AMMOHHS W HOHBI H3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAaX HEOPTraHMUECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON AESITENIBHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHME, 0000IleHHe, CHCTEeMAaTH3allhi0, BBIABIEHUE MPUUYMHHO-CIIEACTBEHHBIX
CBSI3€M — JUISl M3YYEHHS! CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHI, €CTECTBEHHO-
Hay4yHble METOJbl T[O3HAaHUS — HaONIOJIEHWEe, W3MEPEHUEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIil U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosaunuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumus — BakHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 okcHugax https://m.edso00.ru/7f41837¢
59 Bonopon. Ilonstue o kucinorax 3 1 bubnmorexa LIOK

' U COMAX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBaHMAX https://m.eds00.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 11 1 1 bubmunoreka IIOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx ieMmeHToB [[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€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 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnunorexa LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837¢c
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
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.edso0o.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoteka [JOK
' peakiuii https://m.edso00.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edso0o.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' sneMenToB VIIA-rpymmsl. [anorenst https://m.eds00.ru/7f41a636
OO01mas xapakTeprucTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [TOK
' pyTHIRL &-ep https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpymnmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYHHRL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 sanemeHToB [VA-rpynmnel. Yraepon u 8 1 2 bubmorexa [TOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25
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Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 [Ipenmer xumuu. Poiab XuMuUM B 5KU3HU 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PHUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
A 1
6 TOMBEH MOTICRYITHE https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuorexa [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOXKHBIE BEIIECTBA 1 bubmmorexa [JOK
p - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2d50
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3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BaareHTHOCTh https://m.edsoo.ru/ffod2eae
aTOMOB XMUMHYECKHX 3JIEMECHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTBa. Mouib. bubmuoreka [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYEeCKre U XUMHUUYECKUE SIBIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSAM XUMHYECKHX bubmorexa HOK
HiecTsa o yp https://m.eds00.ru/ffod5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/HIH a3JI0KECHUS e bubmmorexa LIOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIOTIETUCT O6ogﬂI eHUE U bubmmorexa [OK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIvsl 3HAaHUHA
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BemecTBa 1 XUMUYECKUE PEAKLIUM https://m.edso0.ru/ff0d4290
91 Boznyx — cmech razos. Coctas bub6nuorexa [IOK

Bo3ayxa. Kucnopoa — snemeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAta (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa HOK
PaTop P ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBo# 3 PexT XuMUIeCKOoM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, FK30- U https://m.edsoo0.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TommuBo (HeTh, yroyib ¥ METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmorexa LHOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia bubmmorexa [JOK
yi . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. HaxoxaeHue B npupoje https://m.edsoo.ru/ff0d4dd0
28 du3nvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
naGopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3y4YEHUE €r0 CBOMCTB)»

https://m.edsoo.ru/ff0d4f42
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIIECTBA rasa o €ro U3BeCTHOM bubmorexa [JOK
0 My https://m.eds00.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOILICHHI I'a30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [ToHsiTre 06 bubnuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HacwieHHEBIE
37 u HI;HaCI,I peHHI)Iz aCTBOPBI MH;CCOBaﬂ bubmorera [JOK
. P phl- https://m.edsoo.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
ITpakTuyeckas pabora Ne 5 o Teme
38 «[IpurorosiieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponsHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KJIacCupUKaIus, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHne u XUMHYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TonyyeHnue u XMMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,

46 CHOCOf(SBI: OJI )eHI/Iﬂ XHMHHZSKHe bubmorexa [IOK

. v ’ https://m.edso0.ru/00ad9474
CBOMCTBa
[IpaxTuueckas padora Ne 6. Pemenue

47 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»

48 I'enernueckas cBsI3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCTUHEHUI https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK

49 O000111eHNE U CHCTEMATH3AIINS 3HAHUI

= . https://m.edso0.ru/00ad9ch?2
KontponbHast padota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbIe MOMBITKU KJIACCU(DHKALIMHI
51 XI/II\I/)II/I‘IGCKI/IX 9JIEMEHTOB l(?IOH;ITI/Ie 0 bubmorexa HOK
i https://m.edso0o.ru/00ad9ffa
Ipymmax CXOJHBIX SJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmiorexa HOK
PHOA https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
buo OK
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI nbmmorexa I1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 31IeKTPOHHBIX 000JI04eK
. bu6mmoreka [IOK
55 aToMOB 3J51eMeHTOB [leproauueckoi
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHUYECKOT0
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /1. 1. bubnnoreka [JOK
MeHnaeneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
PeszepBHbIil ypok. O60011ICHIE 1
58 CI/ICTI;MaTI/I?,Zp ust 3HaHHfIHl / bubmorexa LHOK
. . https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padota Ne4 no teme
59 «CtpoeHue aroma. XUMUYECKAs CBSA3b bubmmorexa [OK
P y ' https://m.eds00.ru/00adb486
/ Beepoccuiickast mpoBepouHas paboTa
DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnunorexa [JOK
60
XUMHYECKHX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
61 )4
OFHAM XUMHHCCRAT CBASD https://m.edsoo.ru/00adac34
62 KoBaneHnTHas nosnsipHasi XUMHYECKas bubnuoreka [IOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBaneHTHas HenossspHash XUMUYeCKas bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCTCHUS bubnmuotexa [JOK
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65 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.edso0.ru/00adb076
bubmuoreka [JOK
1
66 OKHCIIMTEIIM U BOCCTAHOBUTEIIH httos://m.edsoo.ru/00adb076
PesepBHelil ypok. O000IICHHE 1
P P \I,u bubnmoreka [JOK
67 CUCTEeMAaTH3aIMsl 3HAaHHUH 110 TeMe 1
https://m.eds00.ru/00ad9ch2
«CtpoeHne aroma. XUMUYECKas CBSI3b)
68 PezepBHblit ypok. O600meHne u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [lepuoauueckas cucrema 1 bubnnoreka [HOK
XUMHYECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59%
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 bubmorexa HOK

. https://m.edsoo.ru/00adh6b6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

5 Knaccugukarus Xxumuueckux 1 bubnnorexka [JOK
peaxkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMHUYECKOMN

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM paBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSIONINE HA CKOPOCTh 1

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28¢c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edso0.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
A HHATLIHL https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HNouHble ypaBHEHUS PeaKIINi buGnnorexa LIOK
yp peartt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN bubnmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHNUI 00 bubnmorexa LHOK
p . https://m.edso00.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIHAITIHI
14 IToustue o runponuze coien bubmmorexa LOK
Ap https://m.edsoo.ru/00add9d4
15 O0o00mIeHNe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Perenue sxkcnepuMeHTATBHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KontponsHas padora Ne2 o teme
17 «3J‘ICII:<)T OJ'II/ITIf‘IeCKa}I WCCOLAAINA bubmmorexa LOK
p 8 HHATLHA. https://m.edsoo.ru/00addecO
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEDPE bubmmorexa LOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogoposa. CossiHast KUCIIOTA, bubnnorexa [JOK
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XUMHUYECKHUE CBOWCTBA, MOTYyUYEHUE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tomy4yeHne CONISTHON KUCITOTHI bubmorexa HOK
YACHIS . ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMHUUYECKUX PEAKLIUN, €CIIH OUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpojie. XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHUE, bubnnoreka [JOK
du3HYecKre U XMMHUYECKUE CBOMCTBA https://m.edso00.ru/00ade802
Oxkcunsl cepbl. CepHas KHCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOMCTBA bubmmorexa [TOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE ITPOMBILINIEHHOT'O CrIocoba
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepsl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas XxapakTepuUCTHKA dJICMCHTOB bubmmoreka [JOK



https://m.edsoo.ru/00ade104
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VA-rpynmnsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOTYyYEHUE U bubmmorexa [JOK
- OV https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTuueckas padora Ne 3 o Teme
30 «[Tonydyenne aMMuaka, U3y4eHHUE €ro bubmmorexa [JOK
. I gtk https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 00peHuid. XUMHYECKOE bubmorexa HOK
yAObP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY>KaloIel cpebl
COETMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta q)(l)I/I?SI/I(IIez:KI/Ie u bubnuorexa LIOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MHUHEPATLHBIX YA0OPEHUH. bubnuotexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHeHHE B

35 npu i 2e1 EI/ISI/II‘)—IGCKII)/IG Y XUMHUYECKHUE bubmmorexa LIOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcupsl yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrH4YecKre mpoodIeMsbl,
CBsI3aHHBIE ¢ oKcuaoM yriaeposa (IV)

37 VYronpHas KUcoTa U €€ Cou bubmmorexa LIOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edso00.ru/00ae027e
noH"

[TepBoHavanbHBIC TOHATHSA 00
39 OpraHMYECKUX BEIIECTBAX KaK O bubmmorexa [JOK
P https://m.edso0.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemnuii u ero coequHeHNs bubmmorexa [TOK
p https://m.edsoo.ru/00ae080a
[IpakTuyeckas pabora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«Baxnennine HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHCHUS
Konrtponsnas padora Ne3 o reme

42 «Baxnennine HeMeTaIbl U UX bubmmorexa [TOK

https://m.edsoo.ru/00ae0e18
COCTUHCHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METaJLJIOB.

43 Mertannudeckas CBSI3b U bu6mmoreka [JOK
METaJUTNYECKast KpUCTAIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METaJIJIOB
XHMHUYECKHE CBOMCTBA METAJLIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psift

HaIPSKEHUN METaJNIOB

https://m.edso0.ru/00ael1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XMMHUYECKUX PEAKIMI bubnnorexa LIOK
P pearii, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJEPIKHUT
pUMeCcH
46 [NousATHE O KOPPO3UU METAIIIOB buGnnorexa LIOK
PP https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47
[lernoumsie meraueI https://m.edsoo.ru/00ael14b2
48 OKCHUJIbI U TUAPOKCHUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael14b2
49 [IlenoyHO3eMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Bakneiiime coeuHeHNs KalbIUs bubmorera [JOK
. 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3 AL
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpPaHEHUS https://m.edsoo.ru/00ae1886
[Ipaktrueckas padbota Ne 6 o Teme
53 "XEcTKOoCTh BOABI 1 METOIEI €€ bubmmorexa [TOK
Y 8 8 https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmoreka [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86
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Oxcuipl, TMAPOKCHU/IBI U COJIU JKEle3a

bubmuoreka [JOK

> (IT) u xxene3a (III) https://m.edso00.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIH
3HAHUH
[TpakTrueckas padora Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 .
«Baxueimue MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS»
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakuuu
61 O00011IeHNE U CUCTEMATH3AIUS
3HAHUH
KonTponbHas padora Ne4 o teme
62 «Baxueimme MeTaibl 1 UX
COETMHEHUS»
63 BemectBa 1 Marepuansl B bubnuoreka [IOK
MMOBCETHEBHOMW KU3HU YEJIOBEKA https://m.eds00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYXKarolleu cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cucTeMaTtn3anus 3HaHUI https://m.edsoo.ru/00ae0dOa
67 PesepBublit ypok. O0o01IeHNE U bub6nuorexa [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
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cUCTeEMAaTHU3alus 3HAaHUN

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

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auus 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cbh2
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJLHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

11

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX [OHATHUM: aTOM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, IMPOCTOE BEILIECTBO, CJIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOAHOPOJHAs), BAJIEHTHOCTD,
OTHOCUTEJIbHAs aTOMHas M MOJIEKYJIsSIpHas Macca, KOJIMYECTBO
BEUIECTBA, MOJb, MOJSPHAas Macca, MaccoBas J0JII XUMHUYECKOTO
AJIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMUMHUECKas pPEaKius,
KJaccu(uKalus — peakuMid:  peakUuH  COEAMHEHHs,  pPeaKkLuu
pa3joXKeHUs, peaklUuu 3aMelIeHUs, peakluu OoOMeHa, 23K30- U
HHJIOTEPMHUUYECKHE DPEaKLUHu, TEIIoBoM 3((deKT peakiuu, pacTBOp,

MaccoBas JI0JIs BeIIecTBa (MPOIEHTHAsI KOHIIEHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHWMHYCCKHUX MOHATHUA U

MMPUMCHSATDH OTU IMOHATHS ITPU ONMMCAHUHN BCUICCTB U UX npeBpameHI/HZ

13

UCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBi€HUS (GOpMYyI

BCIICCTB U ypaBHCHI/Iﬁ XHUMHUYCCKUX pCaKLII/II‘;I

14

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUMA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIAPHOI'0O Y4Y€HHA, 3aKOHa

ABoraapo

1.5

1.6

ONpCACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COECTUHEHUIX

KJIaCCU(UIUPOBATh XMMHUYECKHE peakuu (M0 4YHCIy U COCTaBy

YYaCTBYIOUIMX B PEAKIIUH BEUIECTB, 10 TEIJIOBOMY YPQEKTY)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MAaCChL

BC€IICCTB




1.8

1.9

1.10

2.1

BBIUMCIISITH MAacCOBYIO JIOJIO XMMHMUYECKOTO 3JIEeMEHTa Mo (dopMmyie

COCIUHCHMUS,

BBIYMCIISATh MACCOBYIO JIOJIIO BELIECTBA B PaCTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METObI IMO3HAHUS — HAOIIOICHUE,
n3MepeHue, MOJICTTUPOBAHUE, OKCIIEPUMEHT  (peabHBbIi u
MBICJICHHBIN )

ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTAHUUECKUX BEILIECTBY»
pacKpbIBaTh CMBICJ OCHOBHBIX XWMHYECKHX IOHATHM: OKCHU],

KHCJIOTa, OCHOBAHHUEC, COJIb

2.2

ONpeaAC/IsATh NPHUHAMJICI)KHOCTh BCUICCTB K OHpGI{GHéHHOMy KJIaCcCy

coenuHeHul no popMynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMHUYECKHE CBOMCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.5

MMPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH TIIPOTCKAHUA XHUMHYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

CleoBaTh MpaBWJIaM TIONB30BAaHUS XWUMHUYECKOW TIOCYAOH W
1abopaTOpPHBIM 00OPY/IOBAHMEM, a TaK)Ke IMpaBUJIaM OOpAIIEHUS C
BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIUSMHU IO BBIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYUYCHUIO U C06I/IpaHI/II-O
ra3o00pa3HbIX BelIECTB (BOAOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB € OMNPENEIEHHON MacCOBOM JOJIEW PacTBOPEHHOTO
BEIIIECTBA, INIAHUPOBAThH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI TI0
pacro3HaBaHUIO PAaCcTBOPOB IIEJoYed M KHUCIOT C TOMOIIBIO

WHIUKATOPOB (JTakMmyc, (heHoadTaIenH, METHIOPAHX U IPYTHE)
MIPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHYECKOW PEaKIu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmogmueckas cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aTOMOB.

Xumudaeckas cBa3b. OKHCIHUTEIFHO-BOCCTAHOBUTEIILHBIC pEeakuumn»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IOHATHH: SOPO aTroma,
AIIEKTPOHHBIA CIIOW aToMa, aToMHas OpOHTal b, paauyc aToMa,

XUMHYECCKas CBA3b, IOJIsIpHad W HCEIOJISIpHasd KOBAJCHTHasdA CBA3b,




3.2

3.3

ANEKTPOOTPHUIATEIIPHOCTh, WOHHAs CBS3b, WOH, KaTHOH, AaHWOH,

CTENEHb OKUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHUE DIIEMEHTHI

OMKCHIBATh U XapaKTepH30BaTh TaOiuuHyto ¢Gopmy [lepuommdeckoii
CHUCTEMbl XMMHYECKUX DJJIEMEHTOB: pa3jIMyuyaTh IOHATHUS «IJIaBHAs
noarpynna (Arpymnmna)» u «mnobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHE) IIEPpUOabI

3.4

3.5

packpsiBaTh cMmbica Ilepumoandeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPHUPOBATH TOHUMAaHHUE MEPUOANUECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT HuX mnoinoxenus B Ilepuonnyeckoii

CHUCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCA B  TabiuIe
«[lepuonuyeckass  cucrtemMa  XUMHYecKux  anemeHtoB  [I.U.
MenpeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX JJIEMEHTOB (cocTaB M 3apsja  sjapa, o0lee 4YHCIo

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

3.7

9 KJIACC

OTpEAeNsiTh CTENeHb OKHUCJICHHS JJIEMEHTOB B  OWHApHBIX
COETUHEHUIX
ONpEeNeNsATh BUJl XUMHUYECKOW CBsI3W (KOBaJeHTHAs M HOHHAas) B

HEOPTaHNUYCCKUX COCAUHCHUAX

Kon
IPoBepPsAEMOro
pe3yJjbTara

1

11

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0O 00111eT0 00Pa30BaHUA

ITo Teme: «BemecTBo U XUMUYECKasT PEAKIIUSD)

PacKphIBaTh CMBICT OCHOBHBIX XHUMHUYECKHUX TIOHSITHHA: pacTBOP,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, AJIEKTPOIUTHYECKAsT TUCCOIMALNS,
peaknuu MOHHOTO OOMEHa, KaTaln3aTop, XMMHYECKOe paBHOBECHE,
oOpaTumble u HeoOpaTUMbIe peakuuu,
OKHCITUTEIIbHOBOCCTAHOBHUTEIIBHEIC peakiuy, OKHCITUTEITb,
BOCCTAHOBUTENIb, OKHCICHHE W BOCCTAHOBIIEHHE, aJIOTPOIUS,
am(doTepHOCTh, XUMHYECKass CBA3b  (KOBaJCHTHas, HOHHAas,

MeTaHJII/I‘-IGCKaH), KpucTajlliIndeCKasa peméTKa, CIlJIaBbl, CKOPOCTb




XUMHYECKON peaKIuu

1.2

13

14

HIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHYECKHUX MOHATUH U
MMPUMCHATDH 3TU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpameHHﬁ
COCTAaBJIATb YPAaBHCHUA 3JICKTpOHHTPI‘-I€CKOﬁ Jucconuanumu KHCIIOT,

mieyioued M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHUS pEaKIHii

WOHHOI0 0OMeHa

PacCKpbeiBaTh CYHIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaxunﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0ajaHca 3THUX peaKHI/Iﬁ

1.5

MpOBOAUTH paC‘léTH 10 YPaBHCHHUIO XHUMHYCSCKOHN pCaKnuu

Ilo temam: «Hemeraiuibl U uUX coequHeHUS» U «MeTaipl U HUX

COCIUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHE U crienu(pUIecKre XUMHUYECKHe
CBOMCTBAa MPOCTBIX U CJIOKHBIX BEIIECTB, MOJITBEPXkIasi OINHUCAHUE
pUMepaMU MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XAMHYECKHUX PEaKIUi

COCTaBJIATL YPAaBHCHUA peaxuﬂﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

TeHETUYECKOM CBA3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIIACCOB

2.3

MMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMUA,
BO3MOXHOCTH HNPOTCKAHUSA XUMHUUYCCKUX HpeBpaHIGHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

2.4

cleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYAOH W
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUJiaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIUSMHU IO BBIIIOJIHEHUIO
Ha60paTOpHBIX XUMHUYCCKUX OIIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O

I‘a3006p8.3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

MPOBOJAUTh PEAKIMHU, IMOJATBEPKAAIONINE KAYECTBEHHBIA COCTaB
pa3MYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM MYTEM XJIOPHI-,
Opomun, womupa, kapOonar, Qocdar, cummkar, cymbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PaCTBOPAaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMUS 1 OKpY>KaroLas cpear

3.1

pacKkpbIBaTh CMBICII OCHOBHBIX Xumuyeckux moHarwil: [IJIK

BEILIECTBA; KOPPO3HS METAIIIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpalun MBICIIUTEITBHOM JACATCIIbPHOCTH —




aHaJIu3 W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEeMAaTH3aIUIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CBSI3CI\/JI —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX PpEaKIIMid,; eCTCCTBCHHOHAYUYHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHUEe, W3MEpPEHUE, MOJICITHPOBAHHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3J1EMEHT COAECPKAHMS

IlepBoHaUaIbHBIE XUMUYECKUE TTOHATHS

[Ipenmer xumuu. Posnb XMMHM B KU3HM Ye€lIOBEKa. XUMHUS B CHCTEME HayK.
Tena u BeniectBa. PU3MYECKHE CBOWCTBA BEMIECTB. ATpPEraTHOE COCTOSIHUE

BC€IICCTB

ITonsrue o METOJaX IIO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMECCH. CnocoObl

pasaciICHUus cMmecen

1.3
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ATOMBI WH MOJICKYIJIbI. Xumudeckue d3yeMeHThl. CHMBOJBI  XHMHYECKUX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xumnueckas Gopmyna. BaneHTHOCTP aTOMOB XMMHUYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTHOCHUTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBasi 1051 XMMUYECKOT0 3JIEMEHTa

B COCIMHCHNU

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MosspHas macca. B3anmocBsA3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacuérel mo Qopmynam

XUMHNYECKUX COGI[I/IHGHI/II\/'I

dusznyeckrue U XUMHUYCCKHE SBJICHHUSA. XHMHYCCKAS peakuusa u e€ IMPU3HAKH.
3akoH COXpPAaHCHUS MaCChbl BEIICCTB. XHUMHYECKHUE YpaBHCHHUA. KﬂaCCH(bHKaHHH

XUMUYECKHUX Peakiuii (COeTMHEHMS, Pa3JIOKEHUs, 3aMEIIIEHUsI, 0OMEHA)

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOM MOCY0H, C MpaBUjIaMu
paboTel B saboparopuu U nOpuémMamMu OOpalieHuss ¢ JIabOpaTOPHBIM
o0opy/soBaHUEM, H3y4y€HHUE M ONucaHue (U3MYECKUX CBOMCTB 00pa3loB
HEOPraHMYECKUX BEIIeCTB, HaOmoaeHue ¢Gu3nueckux (IUIaBJICHHE BOCKA,
TasiHUE JIbJla, PAaCTUPAHUE caxapa B CTYIKE, KMUIIEHHE U KOHJAEHCAlUs BOJAbI) U
XUMUYECKHX  (TOpeHHE  CBEYd, [MPOKAIMBAHHE MEIHOW  MPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCIIOTOW) SBIEHWW, HAOMIOIEHWE W OIHCaHUe
MPU3HAKOB TMPOTEKAHHUS XUMHUYECKUX peakuuil (pa3jokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCJIOTHI C XJOPUAOM Oapus, pa3ioXKeHHe
ruapokcuaa meau(ll) nmpu HarpeBanuu, B3aMOJIEHCTBHUE XKeje3a ¢ PaCTBOPOM

com meau(Il), nzyuenue cmocob6oB pa3aeneHuss cMecei (C TOMOIIBbI0 MarHUTa,




2.1

2.2

2.3

bunsTpOBaHWE, BBITAPUBAHKE, TUCTUIUIALMS, XpoMarorpadus), MpoBeACHUE
OYNCTKU HOBapeHHOI\/JI coJu, Ha6JIIOI[eHI/Ie " OIIMCAHUC PE3YJIbTATOB NPOBCACHUA
OMBITa, WLTFOCTPUPYIOIIETO 3aKOH COXPAaHEHWS MAacChl, CO3JaHHE MOJIeNIeH

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CocrtaB Bo3nyxa. Kucinopon — anemMeHT W mpocToe
BenlecTBo. Haxoxaenue kuciaopoja B mpupoje, Gu3nueckue M XUMHUYECKHe
cBoiicTBa (peakuuu ropenusi). Oxcuzapl. [Ipumenenue kucimopona. CrocoOb
MOJy4YeHUsl KHUCIOpoJa B J1abOpaTOpuud M MPOMBIIUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — aorponHas MoaAupUKaLus KUCI0Poaa

TernoBoit 3P PeKT XUMUIECKOH peaKIy, TEPMOXUMUIECKHAE YPABHEHH S, IK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUINBO: yrojib U MeTaH. 3arpsA3HEHHUE BO3/1yXa,
ycuiIeHHe IapHUKOBOro 3¢ dexra, pa3pyieHre 030HOBOTO CII0s

Bonopon — anemeHT M mpocrtoe BemectBo. HaxoxzneHue Boaopona B IPUPOZE,
¢m3udecKke W XMMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI ITONyYEHHS.

Kucmaote! u comu

2.4

MossipHblil 00bEM ra30B. Pacy€Thl o XMMHUYECKUM YpaBHEHHSIM

2.5

2.6

®usnyeckue CcBoWcTBa BOAbl. Boma kak pacrBoputens. PacTBOpEL
HaceliieHHble 1 HEHACHIIIEHHBIE PacTBOPbl. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBass nons BemecrBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBIL.
OcHoBanusi. Ponb pacTBOpoB B Mpuposie M B XKM3HU ueloBeka. KpyroBopor
BOJAbl B MpUpOAE. 3arpsA3HEHUE MPUPOIHBIX BoA. OXpaHa U OYHMCTKA
MPUPOAHBIX BOJI

Knaccudukanmust neopranmueckux coeauHennid. Oxcunpl. Krnaccuduxarus
OKCHJIOB: cojieoOpa3ymoomue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpazyronue. Homenknarypa okcuaoB. dusnueckne M XUMHYECKHE

CBOMCTBA OKCHIOB. HOHy‘-ICHI/IC OKCHUI0B

2.7

OcHoBanmst. Knaccudukanuss ocHOBaHUM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHMs. HomeHkiatypa ocHoBaHMi. PU3NYECKUE U XUMUYECKHE CBOWCTBA

ocHoBaHui. [lorydennre ocHOBaHMM

2.8

Kucnotel. Knaccuduxamus kucinor. Homenknatypa kuciaor. dusnyeckue u
XUMUYECKHE CBOMCTBa KUCIOT. Psan aktuBHOocTM MerauioB H.H. bekerosa.

[Tonydyenue kuciaor

2.9

Comu. Homenknartypa cosieil. @U3HYECKUE M XUMHUYECKHE CBOWMCTBA COJICH.

ITonyuenue coiuei




2.10

I'ereTmueckas CBI3b MEXKIY KilaCCaMH HCOPraHN4CCKUX CO@I[I/IHGHI/Iﬁ
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3.1

3.2

XVMMHYECKUN  DKCIEPUMEHT: KadeCTBECHHOE  OIpPEACICHUE  COACpKaHUS
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, COOMpaHue, paclo3HaBaHHE U M3Y4YECHUE
CBOWCTB KHCIIOPOAA, HAOIIOACHNE B3aUMOJICHCTBUS BELIECTB C KMCIOPOIOM U
YCIIOBUSI BOBHUKHOBEHUS U NPEKpallleHus: TOpeHus (Iokapa), 0O3HAKOMJIEHUE C
o0Opa3llaMl OKCHJOB U OIMCaHME HUX CBOMCTB, MOIy4yeHUe, coOupaHue,
pacno3HaBaHUEe M M3Y4YEHUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
BoslopoJia ¢ okcuaoM Meau(Il) (Bo3MoKHO MCIIOJIb30BaHUE BUAEOMATEPHUAIIOB),
HaOmo/leHue o00pa3loB BEUIECTB KOJIMYECTBOM | MOib, HCCIEAOBAHUE
0COOEHHOCTEH pacTBOPEHHUS BELIECTB C Pa3JIMYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHON MAaCCOBOM JOJEH PacCTBOPEHHOIO
BEIIIECTBA, B3aUMOJEHCTBUE BOJAbI C MeTalIaMH (HAaTpUEM U KaJbLMEM)
(BO3MOXHO MCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIPEJIEICHUE PaCTBOPOB
KACIOT M 1IeJloYeil ¢ IOMOIIbI0 MHIUKATOPOB, MCCIEJOBaHUE OO0pasLoB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAOJIOJIEHUE W3MEHEHUs
OKpPAacKM MHJIUKAaTOpPOB B pacTBOpax KHCIOT U IUEIOYEH, H3y4YEeHHUe
B3aumozeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT €
MeTaJlJIaMH, peaKIni HEUTpaIN3alui, OJyYEHUE HEPACTBOPUMBIX OCHOBAHMI,
BBITECHEHHE OJHOrO0 MeTajula JpyrdM M3 pacTBopa COJIM, pEIIeHHe
DKCIEPUMEHTAIbHBIX 3a1ad Mo TeMe «BakHeimmMe Kiacchl HEOPraHUYECKHX

COCTUHEHUIN)

Ilepnonnueckuil 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHne aToMoB. XUMU4ecKas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PCAKIITUN

[lepBble TIOMBITKM KJIACCU(MUKAIMA XUMHUYECKUX dyeMeHToB. [loHsTtne o
TPYIax CXOJHBIX AJIEMEHTOB (IIEJOYHBIE W IIETOYHO3EMENIbHBIC METaJIIbI,
TaJloTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yrT amMpOoTepHBIC

OKCHUABI U THAPOKCHUIBI

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctema XUMUYECKUX 1eMeHTOB J[. 1.
Meneneesa. Koportkonepuoanast 51 JUIMHHOIIEpUOAHAS ¢bopmbl
Ilepnonnueckoir cucrteMbl xuMuueckux anemeHToB JI.MI. Menneneesa.
Ilepuoasl m rpynmbl. PU3HMYECKUN CMBICI HOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymibl JJIeMEHTa

3.3

Ctpoenne atomoB. CoctaB aToOMHBIX siiep. M3otomnbl. DnekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI04eK aroMOB TNepBbIX 20 XUMHYECKHX 3JIEMEHTOB




3.4

3.5

ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA O ero noyuoxenuto B Ilepuoanueckoi cucreme .M. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHHsI paJuyca aTOMOB XHMMHUYECKHUX DIIEMEHTOB,
METAIMYECKUX W HEMETAIUIMYECKHX CBOMCTB IO TpylnmamM MU IEepUOaM.
3nauenue [lepuoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MennaeneeB — yd€HbId U

IPaKIaHUH

Xumnueckass cBsizb. KoBaneHTHas (moOJsipHass U HEMOJIApHAsi)  CBS3b.

SJIGKTpOOTpI/IHaTeHBHOCTB XMMHUYECKHX 3JIEMEHTOB. MlOHHAas CBS3b

3.6

3.7

Crenenp okucieHusa. OKHUCIMTEIFHOBOCCTAHOBHUTEIIbHEIC pE€aKuuu. HpOHCCCLI

OKHCJICHHUS B BOCCTaHOBIICHUS. OKHCIIUTEIN 1 BOCCTAHOBUTEIIN

XVUMUYECKUH HKCIEPUMEHT: H3y4eHHE O00pa3lioB BELIECTB METAIJIOB MU
HEMETAJUIOB, B3aUMOJEHCTBUE TUAPOKCUIA LUHKA C pacTBOpPaMU KHUCJIOT U
1IeJI0Yel, MPOBEACHHUE OINBITOB, WIUIFOCTPUPYIOLUIUX MPUMEPHI OKHCIUTEIBHO-

BOCCTAHOBUTENIbHBIX pEaKlUil (FOpEeHUE, peakliuy pas3ioKeHUs, COCTUHEHMS])

9 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

BemecTtBo 1 XuuMu4deckas peaKkuus. HOBTOpeHI/IC

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX dyemMeHTOB J[. 1.
MenpeneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMHUYECKHUX DJEMEHTOB IMEPBbIX TPEX MNEPUOAOB, Kalus, KalblUsi U HX
COCMHEHHII B COOTBETCTBUHU C TOJIOKEHHEM 3JIeMeHTOB B llepuonnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CtpoeHne BemecTBa: BHUIbl XHUMHUYECKOW CBS3M. THIBI KPHUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKU
1 BUJa XUMHUUYecKor cBsi3u. Kiaccudukanus 1 HOMEHKIaTypa HEOpraHUIeCKIX
BeleCTB (MEXIyHApOAHAas M TpUBHalIbHAs). XMMHYECKUE CBOICTBA BEILIECTB,
OTHOCSIIMXCA K  PA3JUYHBIM  KJIacCaM  HEOPraHWYECKUX  COCIUHEHUH,

TCHCTUYCCKAsA CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccuukanus XMMUYECKUX PEaKIUi M0 pa3IMYHbIM MPU3HAKaM (110 YHUCITY U
COCTaBy YYacTBYIOIIMX B PpEaKLUH BEIIECTB, MO TEIUIOBOMY 3(pdeKkTy, Io

W3MEHEHHIO CTEIICHE! OKMUCICHHUS XHMHUUYECKHUX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,
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M0 y4acTHIO KaTaiu3atopa). OK30- W OSHIOTEPMUYECKHE  PEaKIuH,

TEPMOXUMHUYECKHUE ypaBHEHHUs. [IoHATHE O CKOPOCTH XUMUYECKON PEAKLIUN

[Tonatue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Ilonstue o
TOMOTE€HHBIX U Te€TePOTeHHbIX peakuusax. [loHsATHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HA CKOPOCTh XMMHUYECKOH pEaKIUHd U TOJOXKECHHE

XUMHYECKOI'O paBHOBECHUA

1.5

1.6

1.7

2.1

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ pPEaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBbHON  peakuuu. CocraBiieHME  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~PEAKIMH C HCHOJIb30BAHHEM METOJa

3JIEKTPOHHOTO OajaHca

Teopust AJIEKTPOIIUTUYECKONW TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
KaruoHnsl, aHnoHbl. MeXaHu3M IUCCOLMAIMY BEIIECTB C Pa3IMYHBIMU BUAAMU
xuMudeckon cBsizu. CteneHs aucconuanuud. CUIbHBIE U CIa0ble 3JIEKTPOIUTHL.
Peakuun vMoHHOro oOMeHa. YcCIOBHS NPOTEKaHUs PEaKLUid MOHHOro oOMeHa,
IIOJIHBIE U COKpALEHHbIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U cojieil B CBeTe MpEeACTaBICHUH 00 3JIEKTPOIUTUYECKOMN

nuccounanuu. KauecTBeHHbIe peakunu Ha HOHBI. [[oHATHE 0 THAPOIU3E CoJe

XUMHUECKUH HKCIEPUMEHT: O3HAKOMJICHHE C MOJAEISIMHM KPUCTAUTMYECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
ayiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATPHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOpPOCTH XHWMHUYECKOW peakluu OT BO3JAEUCTBUS pa3iIMYHbIX (HaKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPOIIPOBOJHOCTH  PACTBOPOB  BEILIECTB,  Mpoliecca
JIMCCOIMAIUM  KHUCJIOT, INenodel M comell  (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); TPOBEJIEHHE OINbBITOB, WUIIOCTPUPYIOUUX MPU3HAKU
MPOTEKAaHUs peaKlnii HOHHOTO oOMeHa (00pa3oBaHKE OCa/iKa, BbIIEIEHHUE Ira3a,
o0pa3oBaHHE BOJbI); OIBITOB, HIUIIOCTPUPYIOUINX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX peaKlUUi (TOpeHHEe, PEeaKIH pPasiIoKEHUs, COCTUHEHUS);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C MOMOIIBIO KaUeCTBEHHBIX PEaKINi

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramis! 1 ux COCIMHECHUA

OO6mrast xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHue U GU3nYECKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IIPUMEpE XJopa
(B3auMoJIeliCTBHE C MeTalllaMHM, HEMETaJJlaMH, IIeI0oYaMu). XJIOPOBOAOPO.

CongHast KUCIIOTA, XUMUYECKUE CBOMCTBA, MOJIydYEeHHE, MpUuMeHeHue. [leficTBue




2.2

XJIOpa M XJIOPOBOJIOPOJa Ha OpraHM3M 4YelloBeka. BakHeline XJIOpUIbl U UX

HaxO0JICHUE B MIPUPO/JIC

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucienus. Ctpoenue u ¢puznyecKue cBOKWCTBa
MPOCTBIX BEIIECTB — KHCIOPOJa M Cepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYEcKue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢dbusnueckne W XUMHUYECKHE CBOHCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCIIOTHBIX OKcuAOB. CepHasi KuCIOTa, (pU3MUECKHEe U XMMHUYECKHUE CBOICTBa
(o0mme Kak mpeAcTaBHTENS Kiacca KHCIOT W crenuduieckue). XUMHUSCKHUE
peakuuu, JeKalue B OCHOBE MPOMBIIUIEHHOTO CIOco0a MOMY4YeHUS CEpHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn CepHOfI KHCJIOTBI, Ka4Y€CTBCHHAsA PCAaKIUs Ha
cynbdar-uoH. Haxoxxnenue cepsl U €€ CoeMHEHUN B MpUpoJe. XUMUYECKOEe
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOXKIH,

3arpA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €TO npcaoTBpallCHUA

2.3

OOmiasi xapakTepucTHKa 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEePHbIC CTETICHH OKUCIICHHS. A30T, paclipoOCTPaHEHUE B IPUPOJIE,
¢bu3znueckrue U XMMHYECKHe cBoicTBa. KpyroBopot a3ora B mpupojie. AMMHUaK,
ero (u3MuecKue W XMMUYECKHE CBOMCTBA, MojydeHue u npumeHenue. Conu
aMMOHHUSA, UX (QU3NYECKHEe M XHMHYECKHE CBOWMCTBA, MpPUMEHEHHE.
KauecTBeHHast peakuusi Ha HOHbI aMMOHHUSI. A30THasi KHCJIOTA, €€ MOJy4eHHUe,
¢dbu3nueckue W XUMHUYECKHe CBOMCTBa (00IIME KakK MpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX yn0oOpeHHil. XUMUYECKOe 3arpsi3HEHHE OKPYXKarolle
Cpelbl COeMHEHUSAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHNE BO3/1yXa, TTOUBBI

1 BOJIOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusnUeckre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopHas kucinora, Qusnyeckue u
XUMUYECKHE CBOWCTBa, mosydeHue. lMcmonmb3oBanue ¢ocdaroB B KauecTBe

MUHEpAIbHBIX YA00peHHit

2.5

Obmass xapaktepuctuka 31neMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble CTENEHU OKHUCIEHUS. YIJIepoJ, aJUIOTPOIHBIE
MOTUGUKAIMH, PACIpPOCTpPaHEHHE B MPHPOJE, (U3NUYECKUE M XUMUYECKHE
cBoiictBa. Ancopomus. Kpyrosopot yriepoaa B npupone. OKcuabl yriepona,
uxX (uznyeckrue M XUMHUYECKHE CBOICTBA, JIEHCTBHE HAa JKUBBIE OPTaHU3MBL,

IMOJIYUYCHHUEC U ITPUMCHCHHC. OKOJIOTHIECKHE HpO6JICMBI, CBsI3aHHBIE C OKCHIOM




yrinepona(IV); rumoresa rno0anbHOTO TOTEIUICHUS KJIMMaTa, MapHUKOBBIN
apdekr. YrompHas KUCIOTAa U €€ CONM, UX (PUINYCCKUE W XUMHUYECKHE
CBOWCTBa, MOJY4YeHHUE W mpuMeHeHue. KadecTBeHHass peakiusi Ha KapOoHart-
noHbl. Ucmonbp3oBaHue Kap6OHaTOB B 6BITy, MCIUIHUHE, IMPOMBINUICHHOCTU U

CEIIbCKOM XO3SICTBE

2.6

2.7

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriaepoja (MeTaH, 3TaH, STWUJICH, AalETWJICH, 3TaHOJ, [JIHMIEPUH, YKCyCHas
kuciora). MIX cocraB m xumudeckoe crpoeHue. [loHsTHe o OHMOIOTHYECKH
BOKHBIX BEILECTBAX: XKHUpax, O€NIKax, YIrJIeBoJax — M HUX POJH B KU3ZHH
yeloBeKa. MarepuaibHOE €IUHCTBO OPTaHMYECKMX W HEOPraHHMYECKHUX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IOJIyU€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmue mpenctaBieHus 00
okcuae kpemuusA(IV) u kpemuueBoit kucinore. CHUIMKATHI, UX UCIIOIH30BAHHUE B
OBITY, METUIIMHE, MPOMBIIIIEHHOCTU. BakHel e cTpouTeabHble MaTepHAaIbl:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xene300eToH. [Ipobiembr Oe3omacHOro

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MATCPUAJIOB B MOBCEIHEBHOM KU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHue oOpa3l0B HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKIHMA Ha XJIOPUA-
HMOHbI M HaOJIOJEHUE MPU3HAKOB HUX TMPOTEKAHHs; OIBITHL, OTpa’KarolIue
¢u3nyecKre 1 XMMUYECKHE CBOICTBA raJIOT€HOB M UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAHNE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C 00pa3laMu XJIOPUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEeHHE Mpolecca
oOyriuBaHMUs caxapa MoJl JeHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHOW CEpHOI KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuud Ha Ccynb(par-uoH U HaONMIOJeHHe Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKHMMH CBOMCTBaMHU a30Ta, Gochopa u ux
COoeMHEHUI (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATEepHalioB), 0OOpa3laMu
a30THBIX U (OChHOPHBIX YAOOpPEHUH; OIyYeHHE, COONpaHne, paclo3HABaHUE U
U3Y4YEHHE CBOICTB aMMMAaKa; IPOBEICHHME KaueCTBEHHBIX pPEaKIHMi Ha HOH
aMMOHMS W (Qochar-uOH M U3yyEHHE TPU3HAKOB UX IPOTEKAHU,
B3aMMOJICICTBUE KOHIIECHTPUPOBAHHOM a30THON KUCJIOTBHI C MEABIO (BO3MOKHO
UCIOJb30BAHUE BHUAEOMATEPUANIOB); M3y4YEHHE MOJENeH KPHUCTAIIMYECKUX
peméTok anmaza, rpadura, ¢yuIepeHa; O03HAKOMJEHHE C IPOLECCOM

azicopOLMU pacTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM U YCTPOICTBOM




MPOTHBOTa3a; MOJy4YeHUE, COOMpaHHe, PACMO3HABAHWE W W3YYCHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHWE KAaYeCTBEHHBIX pEaKIMi Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3yY€HHE NPHU3HAKOB KX IPOTEKaHUsS; O3HAKOMIICHHE C
MPOAYKIMEH CUIMKATHOM MPOMBINUIEHHOCTH; PEUICHHE SKCIHEPUMEHTATbHBIX

3aaa4 110 TEMC «BakHene HeMeTamIbl 1 HX COCAHNHCHU

Meramisl 1 BX COCAUHECHUA

3.1

OO1w1ast XapakTepuCTUKAa XMMUYECKUX JIEMEHTOB — METAJNIOB HA OCHOBAHUM UX
nonoxenuss B Ilepuonuueckond cucreMe XUMHYECKHUX dieMeHToB J[.H.
Menpeneesa u crpoeHns aroMoB. CTpoeHue MeTaiuioB. MeTamnueckas CBs3b U
METAJJIMYECKasi ~ KpUCTaNIMYecKass pelmeTka. JIEKTPOXUMUYECKUN  psf

HaHpH)I(eHI/Iﬁ MCTAJJIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOICTBA MeTauioB. O0Imue croco0bl MONTy4eHUS
MeTtayuioB. [ToHSITHE 0 KOPPO3UM METAIUIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CraBsl (CTallb, 4YyT'yH, JIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHUE B

OBITY M IPOMBIIUICHHOCTH

[lenouynsle MeTamibl: moyoxkenue B llepuonmyeckold cucTeMe XHMHUYECKUX
anemeHntoB .M. MenaeneeBa; cTpoeHHE UX aTOMOB; HaXOXJIECHHE B MPHUPOJIE.
Ouznyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCUIIBI U
THAPOKCUABI HATpUA W KaJlus. HpI/IMeHeHI/IC MISJIOYHBIX MCTAJJIOB MU HX

COeTMHEHUN

3.4

Illenoyno3eMenbpHBIE  METaIbl MarHui W KajJbLMH:  IIOJO)KCHUE B
[Tepuonnueckoit cucreme xumuueckux 3neMeHToB .M. MeHneneeBa; crpoeHue
X aTOMOB; HaXxOxJAeHHe B mnpupoje. Pusnueckue U XUMHYECKUE CBOMCTBA
MarHus W Kaublusl. Baxkuelmme coequHEHUs KanbIus (OKCHUI, THUAPOKCHI,

conn). JKECTKOCT BOJIBI U CIIOCOOBI €€ yCTpaHEHHS

3.5

3.6

AmomuHuii: nonoxkenue B llepuonmyeckoil cucteMe XHMHUYECKHX 3JIEMEHTOB
JI.. MennaeneeBa; CTpo€HHE aToMa; HaxoxKaeHue B mpupoae. dusmveckue u
XHUMHAYECKHE CBOMCTBA AIFOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCUIA U THIPOKCHIA

AJITFOMUHU S

Keneszo: nonoxenne B [lepuonnueckoi cucreme XxumMuiyeckux siaeMenTon J[. M.
MeHneneeBa; CTpoeHHWE aTOMa; HaxoXKJeHue B mpupone. Dusznueckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuubl, THAPOKCUAb U coyn kenesa(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOIyYEHUE

3.7

XHUMHUYECKHM 9KCIICPUMCHT. O3HAKOMIICHUC C 06pa3uaM1/1 METAJJIOB U CIIJIaBOB,

ux (u3nueckuMH CBOMCTBAMHU; H3YYEHUE PE3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJCHCTBUS OKCHJA KajdblUsd M HATpUsi C BOJOM  (BO3MOXKHO
HCIIOJIb30BaHNE BHUAEOMATEPUANIOB); HCCIEJAOBAHHUE CBOWCTB >KECTKOW BO/IBI;
mpoiiecca TOPEHHUsS Kejle3a B KUCIOpoAe (BO3MOXKHO — HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEaKIUil Ha HMOHBI
(Marnusi, Kanblus, anroMuHus, nuHka, sxeneza(ll) u xenesa(Ill), memu(Il);
HaOJI0/IeHNEe U OMMCAaHWE MPOIECCOB OKpAIMBaHUS IUIAMEHU MOHAMM HATPHS,
KaIuss W Kajublusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(OTEPHBIX CBOWMCTB THJIPOKCHIA ATIOMHHHS U THUIPOKCHIA
[IMHKA; PEIICHHE IKCIIEPUMEHTANIbHBIX 3a/71a4 110 TeMe «BaxxHeime MeTauuibl U

X COCOIUHCHUA

Xumus u OKpYyKaromiasa cpeaia

4.1

4.2

HoBrie MaTCeprajibl U TCXHOJIOTHUH. BemectBa u MaTcpurajbl B HOBC@I[HGBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe mcIoNb30BaHUE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  TIpPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHe
okpyxaromeit cpenst [IJIK. Pons XxuMuu B pelieHHH SKOJIOTHUECKUX MPOOIeM.
[IpupoaHble HMCTOYHUKH YTJIEBOJIOPOAOB (Yrojb, NPUPOIHBIA Ta3, He(dTh),

IMPOAYKTBI UX nepepa60TKH, HX pOJib B 6BITy " MIPOMBIIIJICHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue o0pa3I[0B MaTepHalIOB (CTEKIIO, CIIJIaBbl

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaHLI)



IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapienue:

11

0 TII03HABAaEMOCTH SIBJICHUU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOU
3HAYUMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOT'O
C€CTCCTBO3HAHHNA, KOMIIOHCHTA O6H.I€ﬁ KYJIbTYpPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HICCTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCTOJAaX INO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTh MOJICIN JJIA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodeccuoHaIbHON NeATETbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMCHHBIMHN TCXHOJOIWAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKH, YTO TO3BOJIUT OOYYaIOIIMMCS paccMaTpHUBaTh
XUMHUIO Kak cepy cBoelt Oyayuieil npopeccuoHanbHON AesITENbHOCTH
U CllelaTh OCO3HAHHBIM BBHIOOP XMMMH Kak MPO(QUIBHOTO NpeaMeTa

MIPHU TIEPEX0/I€ Ha YPOBEHB CPETHETO 00IIETr0 00pa30BaHMs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE NIPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHIIME XMMHUYECKHE TMOHATHA: XHMHUYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NMPOCTOE M CIIOXHOE BEUIECTBO, OAHOPOAHAS U
HEO/IHOPOJIHAsi CMeCh, OTHOCHUTEJIbHBIE aTOMHas M MOJICKYJIsIpHas
MacChl, KOJWYECTBO BEHIECTBA, MOJIb, MOJISpHAs Macca, MOJSPHBIA
00bEM, OKCHJ, KHCIOTa, OCHOBAHHUE, COJb (CPEAHss), XMMHYECKas
peaKIus, peaKkIud COCIAMHEHHS, PEaKIUH pa3IoKEHHs, PEaKIuu
3aMeIleHUs, PeakUuu OOMeHa, TErUIOBOM 3((eKT peakuuu, 5K30- U
SHIOTEPMHUUYECKUE PEaKIUH, PAacTBOpP, MAaccoBas HOJST XUMHYECKOTO
AIIEMEHTA B COEIMHEHUH, MAaCCOBast I0JISl M TIPOLIEHTHAS KOHLIEHTPALIUS

BEIIIECTBA B PACTBOPE, PO aToOMa, MIICKTPOHHBIN CIION aTroMa, aTOMHast




opOuTanb, paguyc aToma, BaJIE€HTHOCTb, CTENEHb OKHCIIEHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, IIOJISIPHASL U HETIOJIApHAs
KOBQJICHTHAs  CBsI3b, MOHHas  CBsI3b, METaUIM4ECKas  CBA3b,
KpUCTA/LIM4YecKass peleérka (aToMHas, MOHHAas, MeTaJuInJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JIEKTPOJIMUT M HEDJIEKTPOJIHUT,
ANIEKTPONIUTUYECKAs  JIUCCOLMAIMS, PEaKIMM HMOHHOrO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTEJNIb, OKHMCICHME M  BOCCTAHOBIECHHME, DIIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMble peaKluy,
CKOPOCTh XUMHUYECKOW peakumu, Kataimsarop, IIJIK, xopposus

MCTAJLII0B, CILJIaBbl

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonuueckuil 3akoH J[.M. MenneneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOI‘aI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILICH

YMEHHE MTPaBUIIBHO UCIOJIb30BaTh N3yYEHHBIE BELIECTBA U MAaTEPUAIIbI
(B TOM 4uclie MUHEpaJbHbIE YAOOpEHUs, METaUlbl W CIUIaBBI,
HOPOAYKTHl TepepabOTKU MPUPOAHBIX HCTOUYHUKOB YIJIIEBOJOPOIOB
(yrnsi, mpupoAHOro rasza, HeTHu) B OBITY, CEITBCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE U TOHUMAaHHUE 3HAYEHUS >KUPOB, OENKOB, YIJIEBOJOB
JUIsl OpraHr3Ma 4eoBeKa; yMEeHUE TPOrHO3UPOBaTh BIUSHUE BEIIECTB
Y XMMHYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLIYIO
IPUPOJHYIO Cpeny

YMEHHE HHTErpUpOBaTh XMUMHUYECKHE 3HAHUS CO 3HAHMSIMH JIPYTHX

y4eOHBIX IPEMETOB

3.3

HaJIMYMEe OMbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
M0 XUMUU (Hay4yHass W HAy4HO-TIOMYJSpHas JHUTepaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OIIEHWBAaTh WH(GOPMAIMI0O O BEIIECTBAX, HX
NpeBpalleHUsIX M NPAaKTHUYECKOM  MPUMEHEHHMH U yMEHHe

HCIIOJIB30BaTh €€ AJId PCIICHU A y“IC6HO-HO3HaBaT€J'IbHBIX 3aJgad

BJIaIIeHI/Ie OCHOBaMH TTOHATHMHOTO afrmapara U CHMBOJIMYCCKOTO

A3bIKa XUMHH IJIs1 COCTaABJICHUS (bOpMy.]'I HCOpPTraHNYCCKUX BEIICCTB,




YpaBHEHUN  XUMHYECKHMX  PEaKIMd; OCHOBAMHM  XHMHUYECKOU
HoMmeHknatypsl (IUPAC u TpuBHanbHoi)
YMeHne oOBACHATH CBsI3b MOJOXKEHHs d1eMeHTa B Ilepuoanyeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHUKaMHU CTPOCHHSA aTOMOB

5 XUMHYECKUX DJJIEMEHTOB (COCTaB HW 3apsj sapa, oOmiee Yucio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KAIBIIHS
IIpencraBienue O  MEPUOJMYECKONM  3aBUCUMOCTHM  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (panyC aToma, 3JEKTPOOTPUIATEIBHOCTD),
6 MPOCTBIX W CJOXHBIX BEHIECTB OT TIOJOXEHHUS JJICMECHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEpPUOAAX U  TIABHBIX
MOJATPYTIAx) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa
7 Ymenue kinaccuumpoBarh:
7.1 XUMHUYECKUE FJICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMUYECKHE PEaKLIUU
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh W CTENEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil
' MOHa
8.9 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUITMYECKOH CTPYKTYphI B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpaxX BeMeCTB (KUCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh H BOCCTAHOBUTEIT
9 YMeHue xapakTepu30BaTh (GU3NIECKHE U XUMHYECKHAE CBOMCTBA:
MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anamas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJOp, HATpUW, Kalui, MarHui,
KaJIBITA, aJTFOMHHHM, JKEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCJIC€ WX BOJHBIX PAcTBOPOB (BOjA,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI
9.9 metaioB [-IIA rpynn, amtomunus, menu (II), uuuka, xenesa (II u
' III), oxcuasr yrnepoaa (II u IV), kpemuus (IV), azora u pocdopa (111
u V), cepet (IV m VI), cepuucras, cepnas, a30TUCTas, a30THasd,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3UPOBAaTh M  XapaKTEpU30BaTh CBOWCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb ITPOTCKAHUA XUMHNYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBisATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINI
103 WUTIOCTPUPYIOIINX ~XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyIm) HEOPraHUYECKNX BEUIECTB
104 MOATBEPKTAIONINX TCHETUYECKYIO B3aUMOCBSI3b MEXTY HUMH
11 YMeHue BBIYUCISTE (IIPOBOJUTH PACUEThI):
111 OTHOCUTEIIGHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUU
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHUSAM XHMHUYSCKUX PEAKIUH W HAXOAHUTh KOJIUIECTBO
' BellecTBa, 00BEM U MacCy peareHTOB WM MPOYyKTOB peaKluu
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO  TMo3HaHUS (HaOmrozeHue,
121 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPH H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIIEHUH; yMeHHEe Cc(hOpMynupoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e30omacHO pabOThl C XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
' MOCyA0H U IabopaTOpHBIM 000pyIOBaHUEM
MpaBUJIaMU OE30MACHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIONB3YEMBIMU
B TOBCETHEBHOW JKM3HH, TIPABUJIAMH TTOBEICHUS B IEISIX COSpPeKeHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPHUPOMHON Cpeapl; TOHMMaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBHSI HAa JKHUBBIC OPTaHU3MBI ONPEIACIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIIEAYIOIMNX XUMHUYECKUX IKCIIEPUMEHTOB:
131 W3y4YeHHUE M ONMUcaHue (PU3NUECKUX CBOMCTB BEIIECTB; O3HAKOMJICHUE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKHUMHU SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMHUYECKUX peaklnii

13.2

U3YyYEHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

IMOJIY4YCHHUE KHUCIOpOoAa MW HM3YUCHHUC €ro CBOP'ICTB; MMOJIYy4YCHUC
BOAOpPOJa U U3YUCHHUC CTO CBOﬁCTB; MOJIYYCHHUEC YIJICKHUCJIOIO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOICTB

13.4

135

13.6

MPUTOTOBJICHHE PAcCTBOPOB C OMNpPEIENEHHONM MaccoBOM  nonei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHJIUKaTOPOB (Jrakmyca, METHJIOPAHkKa u
dbenondranenna) Ans ONpeAeNeHUs XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

UCCIIEJOBaHUE M OINMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLIECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; TIOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHUI;
BBITECHEHHE OJHOIO MeTajyla JpyrMM W3  pacTBOpa  COJIH;
uccliieioBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC S3KCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACChI
HCOPTaHUYCCKUX COGHHHCHHﬁ)); ((3J'IGKTpOJ'II/ITI/I‘I€CKa$I
JAUCCOLIM AL, «Baxnelnme HeMeTaIbl U HX COCOUHCHUA,

«Baxkneiinme MeTauIbl 1 UX COEIUHEHU

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHUs peakMi MOHHOro OOMEHAa; KaueCTBEHHbIE pEeakIMH Ha
NPUCYTCTBYIONINE B BOJHBIX PAcTBOpaX HOHBI: XJOPHI-, OpOMUI-,
uomua-, cyinedar-,  Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YMmeHnue:

141

MNpEACTAaBIATE PE3YJIbTATbl OJKCIICPUMCHTA B (bopMe BBIBOIOB,
JA0Ka3aTCJIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTaHABJIMBAThH CBA3U MCXKAY pCaJIbHO Ha6J'IIOI[aCMBIMI/I XHUMHUYCCKHUMU
SABJICHUSAMMU U IMPOLCCCaMU, NPOUCXOAAIIUMA B MAaKpPO- U MUKPOMHPC,

O0OBSCHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa

11

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTele BemecTBa U cMecu. CiocoObl pa3ieiieHus: cMecei

1.2

13

ATOMEI WH MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XUMHYSCKHX
9JICMCHTOB. HpOCTHG " CJIOXKHBIC BEIICCTBA.

Xumnueckas opmyia. BareHTHOCTh aTOMOB XMMHUYECKHX AJIeMeHTOB. CTeTeHb

OKHUCJICHUA

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOCUTENLHAsA aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0as XHMHYSCKOr0 dJIEMCHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Moab. MomsipHas Macca. MoJisipHbIii 00BEM Ta30B.
B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
®u3nuecKkue U XUMUYECKHE SIBIICHUsA. XUMUYECKAsl peakuus U €€ INpPU3HAKH.
3aKOH COXpPaHEHMsI MAcChl BEIIECTB. XMMHUECKUE YPaBHEHUS

[Iepnoanueckuit 3akoH u Ilepumonnueckas cucreMa XMMHYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuoanueckuii 3akoH. Ilepuognueckas cucrema XUMUYECKUX deMeHTOB [[. 1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKUil CMBICII TOPAIKOBOrO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

CTpOeHI/IC aroMmoB. CocTaB aTOMHBIX AACP. M3oTomEl. SJICKTpOHLI. CTpOCHI/IC
OJICKTPOHHBIX 000JIOYEK  aTOMOB MEPBBIX 20 XWMHYECKHX DIJIEMEHTOB

Ilepuonnueckont cucremsl .. Menneneena

2.3

3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kaius, Kaiablug (paguyca aToMOB, SJIEKTPOOTPHUIIATEIHLHOCTH,
METaUIMYECKMX W HEMETaUIMYeCKMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM JJIEMEHTOB B Ilepumomgmyeckoil cucreme u

CTPOCHUCM UX aTOMOB

CtpoeHue BelecTa

3.1

Xumuyeckasi cBsizb. KoBajeHTHas (mojisipHass U HENOJIsIpHasl)  CBA3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  d3JeMeHTOB.  MoHHas  CBs3b.

MeTtannnyeckas CBSI3b




3.2

Tunbl KpUCTANIMYECKUX PEMETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKU U BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxneimme MMPEACTABUTCIIN HCOPraHUMYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUS. Mertannsl ¥ UX COCOAUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIolIe; OCHOBAaHWM (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOPOJCOACpKAIIMEe H  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KHCIIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTBIX BEIIECTB-HEMETAIIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

4.3

4.4

dusznyeckue W XHMHUYECKHE CBOMCTBA IMPOCTBIX BCUICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, Kajlusgd, Marovugd W KaJlblHs, aJIFOMUHHA, XKCJIC34d. aﬂeKTpOXI/IMI/I‘IeCKI/Iﬁ

PAI HAIIPSIKEHUN METaJlIOB

dusznyecknue U XMMHYCCKHE CBOMCTBA BOJOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJOPOBOJIOPO/Ia, CEPOBOOPOAA, AMMHAKA

4.5

Ouznyeckue U XUMHUYECKHE CBOMCTBa OKCcHUIOB HeMeTamwnoB: cepel (IV, VI),
azorta(ll, 1V, V), dochopa(lll, V), yraepona(ll, 1V), kpemuus(IV). Ionyuenune

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoicTBa okcuaoB: MeTaioB [A-IIIA rpymm, munka, menu(ll) u

xkenesa(ll, IT). TTonydyenne okCuI0B METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWH M aM(pOTEpPHBIX THAPOKCUAOB (Ha ImpUMeEpe
TUAPOKCUIOB QJIIOMUHUA, Kene3a, 1uHKa). [loayuyeHue oOcHOBaHMM U
aM(}OTepHBIX THAPOKCH]IOB

OO0me XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJIOPOIHOM, CEPOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochOpHOU, KPEeMHHEBOH, yroibHOU. OcoObIe
XMMUYECKHE CBOWCTBAa KOHUEHTPUPOBAHHOW CEPHOM © a30THOM KHCIIOT.
[Tony4yenue kucnot

OO0mme XuMHYECKHE CBOMCTBA cpenHux cose. [lomydenue coneit

[Tonydyenne, coOupaHme, paclo3HaBaHWE BOJOPONA, KHCIOPOJa, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu

411

[lomyyenne amMmuaka, CepHOM M Aa30THOM KHUCIIOT B MpOMbINUIeHHOCTH. OO01me

CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB




4.12

I'ereTmueckas cBA3b MEXKOY KilaCCaMH HCOPraHU4CCKUX CO@I[I/IHGHI/II\/'I

Xumudaeckue peaKnuu

5.1

Knaccudukaruss XuMHYECKHX peakuuil 1Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢pdekry, mo

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TennoBoii A3 PEeKT XUMHUECKONW pPeakluy, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE peakuuu. OKUCIUTENIM U BOCCTAHOBUTEIH.
[Ipouecchl  OKMUCHEHHSI M BOCCTAHOBJICHUSA.  DIEKTPOHHBIM  OanaHc
OKHCJIMTEIIbHOBOCCTAHOBUTEILHON PEAKIIUN

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEATEKTPOIUThL. CUIIBHBIC U clIa0ble 3JIeKTPOIUTHL. CTENeHb JUCCOIHAIH
Peakiiuu monHoro obmeHa. YCIOBHS MPOTEKaHMUS PEaKlUi MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPAaBHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyXKaromasa cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKHM3HU 4elnoBeKa. be3omacHoe
HCIIOJIb30BaHUE BEIIECTB M XMMHUYECKHUX peakluuid B jadopaTopuu U OBITY.

HepBaﬁ NmoMoub MMpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpYyXKarolleil  cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHass nmomyctumas koHreHtparus BemiectB (ITAK). Pomp xumuum B
peUIeHUN HKOJOTHYECKUX TMpoOJjeM. YCWIeHHE MapHUKOBOTO 3 dekTa,

pa3pyui€eHue 030HOBOT'O CJI0s

6.3

6.4

[Tpumenenue cepsl, azota, pocdopa, yriepoaa, KpeMHUS U UX COCTUHEHHH B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelIbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB U CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IPOMBIIIJICHHOCTH UX coeAnHeHUH. [IoHsATHe 0 KOppO3UH METalIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI UX OT KOPPO3UU

[TpuponHble UCTOYHHKH YTIJIEBOJIOPOAOB (Yyroyib, MNPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X NepepaboTku (OEH3UH), UX PO B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHayanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTMHEHMSX
yrieposa (MeTaH, 3TaH, TUJICH, alleTUJIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTA).
[onsiTne 0 OMONOTHYECKH BaKHBIX BEIIECTBAX: JKUpaX, OENKax, yriieBoAax — U UX

POJIA B ) KU3HU YCTIOBCKA




PacuéTrr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 110 XUMHYECKUM yPaBHCHUSIM
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