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8 KUIACC

ITepBoHavajbHBIE XMMHYECKHE TOHATHS

[Ipenmer xumun. Poiap XMMUM B )KU3HU YEJIOBEKA. XMMHS B CUCTEME HayK. Telia u Bewecrna.
®u3nuecKue CBOMCTBA BEIIECTB. ArperaTHoe COCTOsiHUE BewecTB. [loHsaTHe 0 MeTo1ax nmo3HaHUs B
xumun. Yuctele BemecTBa U cMecu. CriocoObl pa3aeneHus: CMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE IEMEHThl. CUMBOJIBI XUMUYECKUX 3J1eMEHTOB. [IpocThie u
CJIOKHBIE BEIlECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckas ¢opmyna. BaneHTHOCTP aTOMOB XMMHYECKHX AJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BewlecTB. OTHocuTenbHas aTomHas wmacca. OTHOCHUTENbHAas MOJEKYJSIpHAs —Macca.
MaccoBast 1011 XMMHUYECKOI'0 3JIEMEHTA B COEIMHEHUU.

KomnyectBo BemectBa. Monbs. MossipHast Macca. B3anMocBs3bp KonudecTBa, MacChl M 4ucia
CTPYKTYPHBIX €IMHHUII BeriecTBa. Pacu€Tel mo hopMynaM XUMHUYECKHX COSTUHEHH.

®u3znueckue M XHUMHYECKHE SBJICHUSA. XUMHUYECKas peakiuss U €€ NpHU3HAKU. 3aKOH
COXpaHEHHMsI MacChl BEIIECTB. XUMHUYECKHE ypaBHeHHA. Kiaccmduranus XUMUYECKUX peaKIuid
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW IMOCYIOW, MpaBuiaMu paboThl B Jaboparopuud U mpuéMaMu
oOpaieHust ¢ 1a00paTOPHBIM O0OpYyIOBaHUEM, H3y4EHHE M OINUCAHUE (U3NYECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BELIeCTB, HaOIroAeHUEe (U3UYECKUX (IUIaBJICHHE BOCKA, TasHHUE JIbJA,
pacTupaHue caxapa B CTYNKE, KHIICHHE U KOHJCHCAlMsl BOJAbI) U XMUMHUYECKUX (TOpEHHE CBEYH,
MPOKaMBaHWE MEIHOM MPOBOJIOKH, B3aMMOICHCTBHE Mela C KUCJIOTOW) SBJICHHM, HaOMOaeHUE U
ONMCAaHNUE NPU3HAKOB IMPOTEKAHUS XMMHUYECKUX pEaKUuil (pa3joKeHHe caxapa, B3auMOJEHCTBUE
CEpHON KHCIIOTBI C XJIOpuaoM Oapusi, pasnoxkeHue ruapokcuaa meau (II) mpu nHarpeBanuw,
B3anMoJieiicTBHe *kene3a ¢ pactBopoM cosu Meau (Il), uzyuenue crnocoboB pas3jieneHus cMecei: ¢
IOMOIIIBI0 MarHuTa, (UIbTPOBaHME, BBIMApUBAHUE, NUCTHIUIALMUA, XpomaTtorpadus, NpoBeJeHHE
OUMCTKHA TIOBapeHHOM COJIM, HaOJIOJICHWE U OIHUCaHUe pPEe3yIbTaTOB IPOBEACHUS OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MacChl, CO3JaHIe MOJeNIel MOJIEKYJI (I1apOCTEP/KHEBBIX ).

Baskneiiiue npeacraBuTe I HEOPraHUYECKHUX BeleCTB

Bo3znyx — cmech razos. CocrtaB Bo3gyxa. Kucinopon — 27I€eMEHT M IIPOCTOE BEIIECTBO.
Haxoxnaenue kucinopona B mpupoje, pu3MuecKue M XUMHUYECKHE CBOMCTBa (pEeakIMH TOpPEHUSs).
Oxkcupnpl. Ilpumenenune kucinopona. CrocoObl MONyd4eHHsS KHCIOpoaa B jaboparopuu u
OpoMbIIIIeHHOCTH. KpyroBopoT kucnopoaa B npupoae. O30H — amioTponHas MoAuQuKanus
KHCIIOpOJIa.

TeroBoil 3¢p¢deKkT XUMUYECKOW peaklMH, TEPMOXMMHUYECKHE ypaBHEHUS, OK30- U
SHIOTEPMHUYECKHE peakiuuu. TOIUIMBO: Yroib M MeTaH. 3arpsi3HeHUEe BO3]yXa, YCWJICHHE
HapHUKOBOTO 3P QeKTa, pa3pylieHre 030HOBOTO CIIOA.

Bonopon — anemeHT u npoctoe BeuiectBo. HaxoxxaeHne Bogopoaa B mpupoze, pusnueckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI oay4yeHus. KucioTsl u comnu.

Mousipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®dusnyeckue cBoWicTBa BoAbl. Boma kak pacrBoputens. PactBopsl. HacelieHHble 1
HEHACBILICHHBIE PAaCTBOPBI. PacTBOPUMOCTH BELIECTB B Boje. MaccoBas JJ0JIsl BELLIECTBA B PACTBOPE.



Xumuueckue cBorcTtBa BojAbl. OcHOBaHuA. Ponb pacTBOPOB B MPHUPOJE M B JKU3HM YEIOBEKA.
KpyroBopot Boabl B pupoe. 3arps3sHeHUue NpUpoAHbIX Bo. OXpaHa U OUYMCTKA PUPOIHBIX BOI.

Knaccudukanus Heopranmueckux coeauHenmit. Oxkcunpl. Kiaccudpukanus OKCHIOB:
coneoOpa3yoimue (OCHOBHBIC, KHCIOTHBIE, aM(OTepHBIe) U HecoleoOpasyromue. HoMmeHkmarypa
OKcHJ0B. DU3nyeCcKre U XUMUYECKHE CBOMCTBAa OKCUAOB. [lonyueHne okcuioB.

OcHoBanusi. Knaccudukanus ocHOBaHMI: MIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenkiiarypa ocHoBanuii. Du3MyecKMEe M XHUMHUYECKHE CBOMCTBA OCHOBaHUU. Ilomyuenne
OCHOBaHUM.

Kucnotel. Knaccudpukauus kucnor. Homenknarypa kucnor. @u3nyeckue U XHUMHUYECKUE
cBoicTBa KUCIOT. P akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknarypa coneil. @u3nueckue U XuMudeckue cBorcrsa coieil. [lonyuenue comneit.

['eHeTnyeckas CBsI3b MEXAY KJIacCaMU HEOPraHUUECKHUX COECAUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpe/ieJieHHe COJIepKaHUs KHUCIOpoJa B BO3AyXe, MOJydyeHue, cobupaHue,
pacrio3HaBaHWEe M H3yYCHHE CBOWMCTB KHUCIOpOJa, HAONIOJICHHE B3aUMOICWCTBUSI BEIIECTB C
KHUCJIOPOJIOM U YCJIOBUS BO3HUKHOBEHHUS U IpEKpalleHUs TopeHus (moxkapa), O3HAKOMIIEHUE C
oOpa3iaMu OKCHJIOB U ONHCaHUE UX CBOMCTB, MOJy4YeHHE, cOOMpaHue, paclo3HaBaHUE U U3YYCHUE
CBOMCTB Bojiopoaa (ropeHue), B3auMojciicTBue Bojopoaa ¢ okcuaom wmenu (ll) (Bo3mMokHO
UCITIOJIb30BaHUE BHJEOMATEPHANIOB), HAONIOJCHHE OOpPa3loB BEIIECTB KOJIMYECTBOM | MOJIb,
UCCIIEJOBAaHUE  OCOOEHHOCTEH  pAcTBOPEHMsI  BEIECTB C  PA3IMYHOM  pPacTBOPUMOCTHIO,
IPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MAacCOBOM J0Jied pPacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBHE BOABl C MeTaulaMu (HaTpueM U KaiblFeM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIIEOBAaHUE OOpa3LO0B HEOPraHMYECKUX BEIIECTB Ppa3JIMYHBIX KJIACCOB,
HAOJII0JICHUE H3MEHEHUS OKPACKM HHIUKATOPOB B PACTBOPAX KHUCIOT U IIEJIOYel, H3ydyeHHe
B3auMoJieiictBusa okcuaa meau (l1) ¢ pactBopom cepHOM KHUCIOTHI, KUCIOT C METalJaMM, PeaKkIui
HEUTpaau3anuy, MoJIy4eHHe HEPaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOIO METajljla IPYTUM U3
pacTBOpa COJM, pEUIeHHEe SKCIEpUMEHTAIbHbIX 3a7ad no Teme «BaxHelmme Kiacchl
HEOPraHUYECKUX COEAMHEHUN.

Ilepuoauyecknii 3akoH u Ilepuoamyeckass cucrema xumMH4yeckux diemenros JI. H.
Menpnesneesa. Ctpoenne atomMoB. XHMHYeCKas CB3b. OKHCINTEIBbHO-BOCCTAHOBHTEJIbHBIE
peakuuu

[lepBble MOMBITKU KiIacCU(UKALMA XUMHUYECKHX JIeMEHTOB. [IoHsATHE O TpyImax CXOAHBIX
9JIEMEHTOB (ILEJIIOYHBIE U IIEJIOYHO3EMEIbHbIE METAJJIbl, TaJOr€Hbl, HHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpbIe 00pa3ytoT aM(pOTEepHbIE OKCHJIbI U THUIPOKCHIBI.

Ilepnonnueckuii 3akoH. [lepnoandeckas cucreMa xuMudeckux anemMeHToB 1. . Menneneesa.
Kopotkonepuognas u gnuHHOnepuoaHass ¢opmbl Ilepuoanueckoil cuUCTEMBI XHUMHUYECKUX
anemenToB JI. . Menneneesa. Ilepuons! u rpynnsl. GU3HMYECKUN CMBICH IOPSAIKOBOIO HOMEpA,
HOMEPOB I€pHO/1a U TPYIIIIHI JIEMEHTA.

Crpoenune atomoB. CocTaB atoMHBIX saep. M3oronsl. DnekTpoHbl. CTpoeHHE 3IIEKTPOHHBIX
000510uek aToMOB TIepBbIX 20 xumudeckux 3neMeHToB [lepuonnueckoii cucremsr JI. . Menneneena.
XapakTepucTUKa XUMHUYECKOrO 3JIEMEHTA MO ero nonoxeHutro B [lepmommueckoi cucreme /[I. U.
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHMsI pajlyca aTOMOB XMUMHUYECKHUX 3JIEMEHTOB, METAJUIMUECKUX H
HEMETAJUTMYECKUX CBOMCTB IO IpyIIaM U Mepruoam.



3nauenue [lepuonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB JJIsI
pa3BUTHS HAyKu U npakTuku. [. . MeHneneeB — yd€HbIN U IpakIaHUH.

Xumnueckas cBsi3b. KoBasieHTHas (MOIsipHast M HEMOJISIPHAs) CBA3b. DJIEKTPOOTPULIATETLHOCTh
XUMHUUYECKHX 3JIeMeHTOB. VloHHast CBSI3b.

Crenenb okucneHusi. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE peakiuu. [Iporeccsl okucieHus u
BOCCTaHOBJIEHHsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHre 00pa3oB BEIIECTB METAJUIOB M HEMETAJJIOB, B3aMMOACHCTBIE THAPOKCHIA IIUHKA C
pacTBOpaMH KUCJIOT U LIEI0YEH, MPOBEIEHNE ONBITOB, MILTIOCTPUPYIOMIUX TPUMEPHI OKHCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEaKIuil (frOpeHue, peakluu pa3ioKeHUs, COSTUHEHHS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3€d IpU M3YYEHHH XUMHM B 8 KIIacCe€ OCYILIECTBIISIETCA
yepe3 UCMOJIb30BaHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX MOHATUN, TaK M MOHITUMN, SBIISIOIIUXCS
CUCTEMHBIMU JIJIsl OTJEJBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKIIA.

OO0me ecTecCTBEHHO--HAYYHbBIC TOHATHUS: HAy4YHBIH (DaKT, THIOTE3a, TEOpHs, 3aKOH, aHAJIH3,
CUHTE3, KJaccu(uKalus, nepuoJu4HOCTb, HAOI0IEHNE, SKCIIEPUMEHT, MOJIEJINPOBAHNE, U3MEPEHHUE,
MO/1e]Ib, SBIICHUE.

Odusuka: Marepusi, aroM, OJIEKTPOH, IMPOTOH, HEUTPOH, WOH, HYKJIHJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJEKYJa, >3JEKTPUUYECKUM 3apsj], BEIIECTBO, Telo, O00bEM, arperatHoe
COCTOSIHUE BEIIECTBa, ra3, GU3NYECKUE BETMYUHBI, €IUHHUIIBI U3MEPEHHS, KOCMOC, TUIAHETHI, 3BE3/IHI,
Connue.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, runpocdepa, MUHEPAIBI, TOPHBIE MOPOJIBI, TTOJE3HBIE NCKOIAEMBbIE,
TOIINBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTtBo 1 XUMHYeCKasi peaKkust

Ilepnonnueckuii 3akoH. [lepnoandeckas cucreMa xuMudeckux anemMeHToB 1. . Menneneesa.
CrtpoeHue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XMMHUYECKHX 3JIEMEHTOB INEPBBIX TPEX
NEPUOOB, Kajlus, KajdblUsl U UX COEAMHEHUH B COOTBETCTBUU C IIOJIO)KEHHEM DJJIEMEHTOB B
[Teproanueckoit cucTeMe U CTPOEHUEM X aTOMOB.

CrpoeHue BellecTBa: BHAbBl XUMHUYECKOH CBSI3U. THUIBI KPUCTAUIMYECKUX PELIETOK,
3aBHCHUMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAINIMYECKON PEIIETKN U BUAA XUMHUYECKON CBS3H.

Knaccugpukamus M HOMEHKJIAaTypa HEOPraHMYECKMX BEIIeCTB. XHMHYECKHE CBOHCTBA
BELIECTB, OTHOCAIIMXCS K Pa3/IMYHBIM KJlacCaM HEOPraHWYECKUX COEIMHEHUM, T€HETUYECKas CBSI3b
HEOPraHUYECKUX BEIECTB.

Knaccudukanus XUMHUYECKMX peakUud MO pa3iuyHbIM IMpHU3HAKaM ([0 YHCIY U COCTaBy
YYacCTBYIOUIMX B PEAKLUU BEILECTB, [0 TEIUIOBOMY 3((eKTy, Mo NU3MEHEHUIO CTEeNEeHEeH OKHUCICHUs
XUMHUYECKHX 3JIEMEHTOB, IO 0OPAaTUMOCTH, MO YYacCTHUIO KaTaluzaropa). JK30- U IHAOTEPMHUECKUE
peakuuu, TepMOXUMUYECKUE YPABHEHHUS.

[TonsTe o ckopocT Xumuyecko peakuuu. IlonstTne 006 00paTUMBIX W HeoOpaTHMBIX
XUMHUYECKHUX peakiusax. [IoHsTHe 0 rOMOreHHBIX M FeTepOreHHbIX peakuusax. [lonstue o xatanuse.
[Tonsatne o xumuueckoM paBHOBecHH. DaKTOPHI, BAMAIONIME HA CKOPOCTh XMMHUECKON PEaKLUH U
MOJIO’KEHNE XUMUYECKOTO PaBHOBECHSI.



OKUCIUTENIBHO-BOCCTAHOBUTENIbHBIE  PEAKLMHU, JJEKTPOHHBIM  OajaHC  OKHCIUTEIbHO-
BOCCTAaHOBUTENBHOM peakiuuu. CoOCTaBICHUE YPAaBHEHHH OKUCIHMTEIbHO--BOCCTAHOBUTEIBHBIX
peaKuii ¢ UCII0JIb30BAaHUEM METO/1a DIIEKTPOHHOr0 OanaHca.

Teopust 3IEKTPOIUTHUUECKON IUCCOLMALMU. ONEKTPOJIUTBI U HEIEKTPOJIUTHL. KaTHOHBI,
aHUOHBI. MexaHW3M IUCCOLMALMU BEIIECTB C PA3IWYHbIMU BUJAMU XMUMHYECKOM cBs3u. CTeleHb
nucconranui. CUIbHbBIE U CI1a0ble 3JEKTPOIUTHI.

Peakumu moHHOro oOMeHa. YCIIOBHS NPOTEKaHUS PEAKUUil HMOHHOTO OOMEHa, MOJHBIE U
COKpalllEHHbIE HOHHBIE YypaBHEHMsS peakuuid. CBONCTBAa KHCJIOT, OCHOBAaHUM M COJEH B CBETE
IpeACTaBICHUN 00 3MEeKTpoIuTHYecKol nucconuannu. KauecTBennble peakiiuu Ha HOHBL. [loHsTHE
0 TUAPOJIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEISAMHM KPUCTAUIMUECKUX PEIIETOK HEOPraHMYECKUX BELIECTB —
METaJUIOB U HEMETAJUIOB (rpaduTa U aiMa3a), CJIO’KHBIX BEIIECTB (XJIOpHUa HAaTpuUs), UCCIEI0BaHHUE
3aBHCUMOCTH CKOPOCTH XMMHUYECKON PEaKLUU OT BO3JIEHCTBUS Pa3In4HbIX (PaKTOPOB, UCCIIETOBaAHHE
JJIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, NPOLECCa AUCCOLUALMM KHUCIOT, INENOYEH U COJICH
(BO3MOYHO HCIT0JIb30BAHUE BUJIEO MAaTEPHUAIIOB), IPOBEIEHUE OIBITOB, WIUTIOCTPUPYIOIIUX IPU3HAKU
IPOTEKaHUs PeaKkMid HOHHOro oOMeHa (00pa3oBaHME OCAJIKa, BbIJEIEHHE ra3a, 00pa3oBaHUE BOJbI),
OMBITOB, WIIIOCTPUPYIOIIUX NPUMEPbl OKUCIUTEIEHO-BOCCTAHOBUTENBHBIX peakUuil (ropeHue,
peakuuu pa3joKEHUs, COEIUHEHUs), pPACllO3HABaHWE HEOPraHMYECKUX BEIECTB C IOMOILBIO
KaYeCTBEHHBIX pEaKLUi Ha MOHBI, PEILIEHUE SKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemerauibl 1 MX COeJUHEHHSA

OOwast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHs] aTOMOB, XapaKTepHbIE CTEIEHU
okucnenus. CTpoeHne W (PHU3MUECKUE CBOWMCTBA IMPOCTHIX BEIIECTB — TAJIOT€HOB. XHWMHUYECKHE
CBOMCTBA Ha IpUMepe XJopa (B3aUMOJCICTBHE C MeETaUlaMH, HEMETaJllaMM, LIeJI0YaMH).
Xnoposogopon. ConsiHasi KUCIOTa, XUMHUYECKUE CBOMICTBA, MONy4YeHHE, NpuMeHeHue. [leiicTBue
XJIOpa M XJIOPOBOJOPOAA HAa OpPraHM3M 4elloBeKa. BakHelmue XJopuAbl U MX HAXOXKJIEHUE B
pUpoJie.

O6mass xapaktepuctuka 3neMeHTOB VIA-rpynmnbel. OCOOEHHOCTHM CTpOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (U3MUECKHE CBOMCTBAa MPOCTBIX BELIECTB —
KHCJIOPO/a U cepbl. AJIJIOTPOITHBIE MOTU(BUKAIIMHM KUCIOPOJia U cepbl. XMMHUYECKHE CBOMCTBA CEpBHI.
CepoBoaopoji, cTpoeHue, pu3nueckue U XuMudeckue cporctBa. OKCuAbl cepbl Kak MpeaCcTaBUTENN
KHUCIOTHBIX OKcHIoB. CepHas KucloTa, (U3MYECKHe M XMMHUYECKHe CBoicTBa (00ImMe Kak
NpeACTaBUTENsl Kilacca KHUCIOT U creuudpuyeckue). XMMHUECKUE peakluu, JieKallue B OCHOBE
IOPOMBIIIJICHHOTO croco0a MoJy4deHus cepHOol KuciaoThl. [Ipumenenue cepHoit kuciaotsl. Conun
CEpHOI KHCJIOTHI, KaueCTBEHHAs peakius Ha cynb(ar-uoH. HaxoxneHnue cepbl u €€ coeIMHEHU B
npuposie. XMMUYECKOE 3arpsi3HEHNUE OKPYKaloUIeil cpeibl COeAMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAU,
3arps3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €r0 MpeI0TBPAIIECHUS.

OO6mast xapaktepucTuka »371eMeHTOB VA-rpymnmbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKHUCIIEHUs. A30T, pacClpOCTpaHEHUE B IpUpoJIe, pU3NUEeCKre U XUMUYECKHE
cBoiictBa. KpyroBopor azora B mpupoge. AMMHAK, €ro (u3HuecKue U XUMHUYECKHE CBOMCTBA,
nojy4eHue u npuMmenenue. Coiau aMMOHMS, UX (PU3UYECKHE U XUMUYECKHEe CBOMCTBA, IPUMEHEHHE.
KauyecTBeHHast peakuus Ha WOHBI aMMOHHUS. A30THas KHUCIIOTa, €€ MoylyueHHe, (U3UYecCKue Hu
XUMHYECKHE CBOMCTBa (00IIME KakK TMpeACTaBUTENs Kjacca KHCIOT M creurduyeckue).
Hcnonp30BaHWe HUTPATOB M COJIEH aMMOHUSI B KaueCTBE MHMHEPAIbHBIX yJI0OpeHHil. XumMuieckoe



3arpsi3HEHNE OKPYKAIoIIe Cpebl COETUHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsa3HeHHe BO3/yXa,
nmouBsl ¥ Bo10EMOB). Dochop, amtoTpornubie Mogudukanuu Gocdopa, GU3NIecKue U XUMUUECKHE
cpoiictBa. Oxcuna ¢ochopa (V) u dochopras kuciora, Quandeckue W XUMUYECKHUE CBOKCTBA,
nonydenue. Mcnonbs3zoBanue ¢pocharoB B KauecTBE MUHEPATILHBIX YI0OPSHU.

O6mass xapaktepuctuka 3meMeHToB IVA-rpynmbel. OcCOOEHHOCTHM CTpOEHHS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIICHUS. YTJIEpOJl, alIOTPONHbIE MOAU(UKAIMK, PACHPOCTPAHEHUE B
npupoze, pusnyeckrue u XUMHUYECKUe cBoiicTBa. Ancopbuums. KpyroBopor yriepoaa B Hpupoe.
Oxcuzpl yriaepoga, ux (U3MYECKHe M XMMUYECKHE CBOWCTBA, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJyYeHHE U TPHUMEHCHHE. DKOJIOTHYECKHE MpoOJIeMbl, CBsi3aHHbIe ¢ okcuaom yriepoxa (1V),
TUIO0TEe3a II00aNBHOTO MOTEIUICHUsT KIuMaTa, NapHUKOBBIA ¢ (deKT. YTonbHas KUCIoTa U e€ colu,
uX (U3MYecKre W XMMHUYECKHE CBOMCTBA, MOJy4YeHHE M NpHMeHeHHe. KadecTBeHHas peakius Ha
KapOoHaT-MOHBL. Vcronp3oBaHne KapOOHATOB B OBITY, MEAHMIMHE, MPOMBIIICHHOCTH U CEIHCKOM
XO034UCTBE.

[lepBoHayanbHble MOHATHUS 00 OPraHUYECKHX BEIIECTBAX KaK O COEIUWHEHUSX Yriepoja
(MeTaH, 3TaH, YTHJICH, alleTHJICH, dTAHOJI, TJIMIEPUH, YKCYCHas KucioTa). [IpupoaHbie HCTOYHHUKH
YIIIEBOAOPOAOB (Yroib, MPUPOIHBIN Ta3, He(Th), MPOAYKTHl UX TepepaboTKu (OEH3WH), X pOJb B
ObITy W mnpoMmbllUIeHHOCTU. [loHATHE O OMONIOTMYECKHM BaXKHBIX BEIIECTBAX: JXHpax, Oenkax,
yriaeBojax — W HMX pOJM B KU3HU 4YeJIOBeKa. MarepuanbHOE €IUHCTBO OpPraHUYECKUX H
HEOPraHMYECKUX COCTUHEHUH.

KpemHuuii, ero ¢usnueckne 1 XMMUYECKHUE CBOWCTBA, MOJydeHne u npuMeneHue. CoenHeHus
kpemHus B npupoze. OOuue npezacrasineHuss 06 okcune kpemuusa (IV) u kpemMHHEBOW KHUCIIOTE.
Cunukatel, WX WHCIIOJIB30BaHHE B OBITY, B MPOMBIIIJICHHOCTH. BaxkHeilmue crpoutenbHbIe
MaTepuaibl: KepaMHKa, CTEKJIO, LEMEeHT, OeToH, xene300eToH. [Ipobnembl 6Ge3zonmacHOro
UCTIOJIB30BaHUS CTPOUTEIHLHBIX MAaTEPHAIIOB B TOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3yyeHne oOpa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOW KHCIIOTBHI, MpPOBEAECHUE
Ka4eCTBEHHBIX DPEAaKIWH Ha XJIOPUA-WOHBI M HAOIIOACHWE TPH3HAKOB HMX MPOTEKAHHS, OIBITHI,
oTpakarommue (QU3NIEeCKHe M XHMHUYECKHE CBOWCTBA TaJIOTEHOB M WX COCAMHEHUH (BO3MOXHO
UCIOJIb30BaHUE BHJEOMATEPHATIOB), O3HAKOMIIEHHE C o00pa3lam XJIOPUAOB (TaJOTeHHJIOB),
O3HaKOMJIEHHE ¢ oOpa3mamMu ceppl M €€ COeIMHEHMSAMH (BO3MOXKHO  HCIHOJb30BaHUE
BUJICOMATEPHAIIOB),  HAONIOJCHHE  mporecca  oOyrJiMBaHMS — caxapa  TOJA  JIEWCTBHEM
KOHIEHTPUPOBAHHON CEPHOW KHCIOTHI, M3yYEHHE XUMHYECKHX CBOMCTB pa30aBIeHHON cepHOU
KHCJIOTHI, TPOBEJIEHHE KaueCTBEHHOW peakiuM Ha cyiabpaT-HOH M HaONOJeHHe IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a3oTa, ¢ocdopa W UX COETUHEHUIH
(BO3MOXHO HMCIOJIb30BaHUE BHUAEOMATEpUaAOB), 0Opa3lamMHu a30THBIX M (HOCHOpPHBIX YIOOpEHUIH,
NoJIy4eHre, COOMpaHue, paclio3HaBaHNE W M3yYCHHE CBOMCTB aMMMaKa, MPOBEJCHNE KaueCTBEHHBIX
peakuuii Ha MIOH aMMOHUs U (GocdaT-uoH U U3ydeHHEe NPU3HAKOB UX MPOTEKaHUs, B3aUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTBHI ¢ Melbl0 (BO3MOXKHO HCIOJb30BAaHUE BHJIEOMATEPUAIIOB),
U3ydeHHe MOJeNel KPUCTAUTMYECKUX PEeHIETOK anmMasa, rpadura, QyinepeHa, 03HAKOMIICHHE C
IpoIecCOM  aacoOpOIMU  PacTBOPEHHBIX BEUIECTB AaKTHBUPOBAaHHBIM YIIIEM U YCTPOHCTBOM
NPOTHBOra3a, IMOJIyueHHe, cOOMpaHue, PacHo3HaBaHUE M H3YUYEHHE CBOMCTB YITIEKMCIIOTO Tasa,
IPOBE/IEHUE KAaYeCTBEHHBIX peaklMii Ha KapOOHAT M CHJIMKAT-MOHBI M W3YyYEHHUE IMPHU3HAKOB HX
NPOTEKAHHS, O3HAKOMJICHHE C TPOAYKIMEH CHJIMKAaTHOW MPOMBINUICHHOCTH, pEIICHHE
IKCIEPUMEHTAIBHBIX 3aa4 10 TeMe «BaxHelIe HeMeTauTbl ¥ UX COSTUHEHUS.



Metannbl M X cOeITMHEHUS

OO61as xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX TMOJIOKEHUS B
[Iepuonnueckoit cucreme xumudeckux osnemeHToB JI. M. MenneneeBa M CTpOEHUS aTOMOB.
Crpoenue wetaioB. Mertaminueckass CBs3b M METaUIMUeCKas KpUCTAUIMYecKas pemérka.
DJIEKTPOXUMHUYECKUH psii HAMPSHKEHUN MeTalioB. Ousznueckre 1 XMMUYECKUE CBOMCTBA METAJLIOB.
O6mue crnocoObl momydeHuss MetawioB. [loHsATHE O KOppO3UM METAJIOB, OCHOBHBIE CIOCOOBI
3aMIUTHI UX OT KOoppo3uu. CIuiaBsl (CTaiab, YyTryH, TIOPATIOMUHHNA, OpOH3a) U UX IPUMEHEHUE B OBITY
Y TIPOMBIIIIEHHOCTH.

[Ilenounbie MeTaibl: nonoxkeHue B Ilepronanueckoi cucreme XuMuueckux siemeHtoB /. H.
MenpeneeBa, cTpoeHHEe UX aTOMOB, HaXOXJeHHe B mpupojae. dusnueckre 1 XUMUYECKUE CBOWCTBA
(Ha mpumepe HaTpust ¥ Kanus). OKCUABI U TUIPOKCUABI HATpust U Kanus. [I[puMeHeHue MIeNTOYHbIX
METAJJIOB U UX COCTMHEHUM.

[lenoyHO3eMeNnbHbIE METAIBI MarHUi U Kanbluil: mojoxeHue B [lepuoguueckoil cucreme
xumuueckux anemeHtoB J[. M. MenzaeneeBa, CTpOeHHE HX aTOMOB, HAaXOXJCHHE B TMPUPOJE.
@u3nyeckue M XMMHUYECKHE CBOWCTBA MAarHUsl M KaiblMs. BaxHeWlne COEeIUHEHUS KabLMs
(oxcua, ruapokcu, coyin). JKECTKOCTh BOJBI U CIIOCOOKI €€ yCTpaHEHUSI.

Amomunuii: monoxxkenue B Ilepumomuueckoid cucteme Xxumuuyeckux osnemeHtoB J[. H.
MenzeneeBa, CTpOeHHE aToMma, HaXOXKJIeHHE B mpupone. Pu3uyeckrue U XUMUYECKHE CBOICTBa
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCUIA M THUIPOKCUIA AITFOMUHUS.

Kenezo: nonoxenne B [lepuoguueckoii cucreme xumuueckux snementoB /. 1. Menneneena,
CTpOEHHE aToMa, HaxOXKAeHHe B npupoze. Puzndyeckue U XMMUYECKHE CBOMCTBA xkene3a. OKCUIbL,
ruapokcuabl 1 comu xenesa (1) u sxenesa (111), ux cocras, cBoiCTBa U MONTy4YEeHHUE.

Xumuueckuii IKCnepumeHm:

03HAKOMJICHHE ¢ 00pasllaMyd METaJIOB U CIUIABOB, MX (PH3UYCCKHMH CBOWCTBAMU, W3YYCHHE
pe3yNbTaTOB KOPPO3UM METAIIOB (BO3MOKHO HCIIOJIb30BAHHE BUIEOMATEPHUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHS OKCH/IA KaJbIU M HATPHsI ¢ BOAOW (BO3MOXKHO HCIIOJIb30BAHHUE BUICOMATEPHAIIOB),
WCCJIC/IOBAHNE CBOWCTB JKECTKOW BOJBI, MpOIECCAa TOPEHHS >Kele3a B KUCTOopoae (BO3MOXKHO
WCIIOJIb30BAaHHUE BHJIEOMATEPHANIOB), TMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIU Ha HOHBI:
MarHusi, Kaublus, alfOMUHNS, TUHKA, xene3a (1) u xenesa (1), mequ (1), Habmoienue u onucanue
MPOIIECCOB OKpaIIMBaHUs TUIAMEHU MOHAMH HATpUs, Kalus U Kalblusg (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), MCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THUAPOKCHAA ATIOMUHHUS U THIPOKCHIA
[IMHKA, pEIIeHUE IKCIIEPUMEHTATIBHBIX 3a/1a4 110 TeMe «BakHelie MeTauibl U UX COSTUHEHUS.

XuMus M OKpyKamouas cpeia

BemectBa m maTepualibl B MOBCEIHEBHOW XU3HM 4YelloBeKa. be3zomacHoe HCIoiab30BaHHE
BEIIECTB W XHUMHUYECKUX peakiuii B ObiTy. [lepBas momMomp Npu XUMHUYECKHX OXOTax H
OTPAaBJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKpyKarouled cpenbl (mpeaesbHas JOMyCTUMas KOHIICHTPALMS
Beriects, gainee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIIIOB, MIOJTUMEPHBIC MaTEPUATIBI).

Mescnpeomemnuie ceazu

Peanuzanusi MeXnpeAMETHBIX CBSI3€i MPU U3YYEHUU XUMHU B 9 Kilacce OCYIIECTBISETCA
4yepe3 UCIOJIb30BaHHWE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHN, TaK W TOHSATUH, SBIISIOIIUXCS
CHUCTEMHBIMH IS OTACIBHBIX MIPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.



OO1ue ecTecTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIH (DakT, TUIOTE3a, 3aKOH, TCOPHS, aHAJH3,
CHHTE3, KJIAaCCU(HKAIIHS, IEPHOJIUYHOCTh, HAOMIOACHHE, IKCIIEPUMEHT, MOJISTHPOBAHUE, U3MEPCHHE,
MO/IEITb, SIBIIEHUE, TApPHUKOBBIN 3(p(eKT, TEXHOTOTHs, MaTepHaIbL.

®usuka: wmarepus, aroMm, OJJEKTPOH, IPOTOH, HEWTPOH, WOH, HYKIHWJI, HU30TOIIbI,
PaZMOaKTHBHOCTD, MOJICKYJIA, JIEKTPHYECKHUIT 3apsi]], IPOBOIHHUKY, ITOIYIPOBOIHUKH, HIIICKTPHUKH,
(GoTO37IeMEHT, BelIecTBO, Teino, O0BEM, arperaTHoe COCTOSIHME BEIIECTBA, TIa3, pPacTBOP,
PACTBOPUMOCTD, KPUCTAJIIINICCKAA peméTKa, CIIJIaBBblI, (bI/I3I/I‘-IeCKI/Ie BCJIMYHHBI, CAUHUIIBI USMCPCHUA,
KOCMHYECKOE IPOCTPAHCTBO, IUTaHETHI, 3B&371b1, CoHIIE.

buonorus: ¢orocunTes, abixaHue, Ouocdepa, IKOCHUCTEMa, MHUHEPAIbHBIC YIOOPEHHUS,
MHKPODJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE MOPOJIBI, TMOJIE3HBIE UCKOIAEMBbIE,
TOILUIUBO, BOAHBIE PECYPCHL.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIMPOT'PAMMBI 110 XMMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS MPOrPaMMBbl OCHOBHOI'O 00I111er0 00pa30BaHuUs IOCTUTAIOTCS B X0/1€ 00yUEHHsI XMMHUHU B €IMHCTBE
yu4eOHOI M BOCHHMTATEIBbHOM JEATEIbHOCTH B COOTBETCTBUM C TPAAMLUOHHBIMU POCCUMCKMMHU COLMOKYJIBTYPHBIMH M JYXOBHO-
HPaBCTBEHHBIMH IICHHOCTSIMH, MPUHATHIME B OOILIECTBE MpaBUJIAMH U HOPMaMH IOBEICHUS U CHOCOOCTBYIOT MpoOIleccaM CaMOIO3HAHUS,
CaMOPAa3BUTHUS M COIMATIM3AINN 00yJarOIIUXCSL.

JINYHOCTHBIE PE3YNbTaThl OTPAKAIOT TOTOBHOCTh OOYYAlOIIMXCS PYKOBOACTBOBATbCS CUCTEMOH TMO3UTUBHBIX ILIEHHOCTHBIX
OpHUEHTALMN U PACIIUPEHHUE OIbITA IEATENBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HMCTOPUYECKOMY WU HAay4YHOMY HAacJE€UI0, NOHMMAHHS 3HAuCHUs
XMMHUYECKON HayKH B )KM3HHM COBPEMEHHOTr'O OOIIECTBa, CIIOCOOHOCTH BiIa/leTh JOCTOBEPHON MH(OpMAIMEel O MepeioBbIX JOCTUKEHUAX U
OTKPBITUSX MUPOBOW M OTE€UECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTpOICTBE MUpa U 0OIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

MIPEJICTAaBICHUSI O COLMAJIbHBIX HOPMax M IMpaBWIaX MEXJIMYHOCTHBIX OTHOLIEHUH B KOJUIEKTUBE, KOMMYHHUKaTHUBHOMU
KOMIIETEHTHOCTH B OOILIECTBEHHO IOJE3HOM, y4eOHO-HUCCIIe0BATEIbCKOM, TBOPUECKOW M APYrMX BHJAX JAEATEIbHOCTH, TOTOBHOCTU K
pa3sHOOOpa3HOM COBMECTHOH JEATEeIbHOCTH MPU BBINOJHEHMM Y4YeOHBIX, ITO3HABATENbHBIX 337134, BBIMOJIHEHUM XHUMHYECKHX
SKCIIEPUMEHTOB, CO3JaHMM YYEOHBIX IMPOEKTOB, CTPEMJICHHS K B3aUMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B IIpoIecce 3TOH yueOHOMU
JeSITeIbHOCTH, TOTOBHOCTH OIIEHMBATh CBOE IMOBEACHHWE M MOCTYNKM CBOMX TOBapHILEH C MO3UIMM HPABCTBEHHBIX U NMPABOBBIX HOPM C
Y4ETOM OCO3HAHMSI ITOCJIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUYECKHE MPECTABICHHUS] O BEIIECTBE U XMMHUYECKOW peaklMd, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U COCTAaBISIOLIME OCHOBY JJIi IOHMMaHHUS CYIIHOCTH HAyYHOW KapTHHBI MHUpA, MPEJCTABIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHS IPUPOJIBI, B3aUMOCBSI35X Y€JIOBEKa C IPUPOAHOMN CPEIOM, O POJIM XUMHUU B IIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

M03HaBaTeIbHbIE MOTHBBI, HAlpaBJIEHHbIE HA MOJyYeHHE HOBBIX 3HAHWM MO XMMUHU, HEOOXOAUMBIE Il OOBSICHEHHS HaOI0JaeMbIX
MIPOLIECCOB U SIBJICHUM, TO3HABATEIbHON, HHPOPMAIIMOHHOMN M YUTATENIbCKOW KYJIbTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSATEIbHONW paboThI ¢
y4eOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPATYPOil, TOCTYIHBIMU TEXHUYECKUMU CPEICTBAMH UH(POPMAIIMOHHBIX TEXHOJIOTU;

WHTEpeC K OOYYECHHIO W TO3HAHWIO, J0003HATEIBHOCTh, TOTOBHOCTH M CIOCOOHOCTh K CamMOOOpa30BaHUIO, MPOCKTHOH U
HCCIIEI0BATEIbCKON AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBIECHHOCTH U YPOBHS O0YUYEHHUs B JalbHEUIIIEM;

4) popMupoOBaHUS KYJIbTYPbI 310POBbS:



OCO3HaHUE IIEHHOCTH >KU3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0pPOBBIO, YCTAHOBKHU Ha 3/I0POBBIN 00pa3 KW3HH, OCO3HAHUE
MOCJICICTBHIM M HENMPHUATUE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHUS aJIKOTOJIsI, HAPKOTHKOB, KYPEHHS ), HECOOXOAUMOCTH COOJIFOICHHS TTPaBHUIT
0€30MacHOCTH IPU OOPAIICHUU C XUMUYECKHMHU BEIIECTBAMH B OBITY M peallbHON )KU3HU;

5) Tpy10BOr0 BOCTIMTAHUS:

WHTEpPEC K MPAKTHYECKOMY H3YYCHHIO MpOQecCHuil W Tpylda pa3IMYHOTO poja, YBAXEHHE K TPYAy M pe3yiabTaTaM TpPYAOBOU
NESATEILHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHWKM MO0 XUMHUHU, OCO3HAHHBIN BBIOOP MHAMBUIYATLHON TPACKTOPUU
MPOJOIDKEHUST 00pa30BaHUsl C Yy4ETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH,
yCIIENIHON TpOo(eCCHOHATBHON JESITeIbHOCTH M PAa3BUTUS HEOOXOAWMBIX yYMEHHUH, TOTOBHOCTH AJalTUPOBATHCA B MPOQECcCHOHATHHON
cpene;

6) 3K0JOrH4ecKOro BOCIUTAHMS:

9KOJIOTUYECKH I€JI€CO00pa3HOe OTHOIIIEHHE K MPUPOJE KaK MCTOYHUKY >KU3HU Ha 3emiie, OCHOBE €€ CYIIEeCTBOBaHUS, IOHUMAHHE
[IEHHOCTH 3JI0pPOBOrO0 W 0e30macHOro oOpas3a JKWU3HHU, OTBETCTBEHHOE OTHOIICHHWE K COOCTBCHHOMY (DM3MYECKOMY U IICHXUYECKOMY
3JI0pOBBIO, OCO3HAHME LIEHHOCTH COOJIOJECHUS MpaBHJ OE30MacHOrO MOBEIEHHUs IMpH paboTe C BEIIeCTBAMHU, a TAKXKe B CHTYaIUsX,
YIPOKAKOIINX 3J0POBBIO U KU3HHU JIFOJIEH;

CIOCOOHOCTH NMPUMEHSTh 3HAHMUS, TOTydaeMble MIPH W3YUYECHUH XUMUH, ISl PEIICHHs 3aj1ad, CBA3aHHBIX C OKPYKAIOMIEH MPUPOIHOM
CpelloM, Jisi TIOBBIIMICHHS] YPOBHS DKOJIOTMYECKON KyJIbTYpPbl, OCO3HAHHS TI00aTbHOTO XapakTepa KOJOTMUECKHX MpoOJIeM M MyTed ux
peuieHusi MOCPEACTBOM METOJIOB XMMHUH, 3KOJIOTMYECKOTO MBIIUICHHUS, YMEHUS PYKOBOJCTBOBATbCS MM B II03HABATEJIbHOM,
KOMMYHUKATUBHOM U COLIMAJIbHOM MPAKTHUKE.

METAIIPE/IMETHBIE PE3YJIbTATDI

B cocTaBe metanpeaMeTHBIX Pe3yabTaTOB BBIACISIOT 3HaUUMBbIE 17151 (POPMUPOBAHUSI MUPOBO33PEHUSI O0IIEHAaYyUHbIE TOHATHS (3aKOH,
Teopus, TPUHIUIN, TUMOTe3a, (HaKT, cHCTeMa, MPOILECC, SKCIEPUMEHT U JPYroe.), KOTOpbIe HCIONB3YIOTCS B €CTECTBEHHO-HAYyYHBIX
y4eOHBIX MpeAMETax U MO3BOJSIOT HA OCHOBE 3HAHUH M3 3THUX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O LIETOCTHON HAy4YHOU KapTHHE
MHUpa, W YHUBEpCaJbHble YydeOHble JeHCTBUS (TO3HAaBAaTEJIbHbIE, KOMMYHUKATHUBHBIC, PETYJIATUBHbBIE), KOTOpPBHIE 00ECIEUMBAIOT
(hopMHUpOBaHKE TOTOBHOCTU K CAMOCTOSITEIILHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO YIEOHOU e TEeIbHOCTH.

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe NeiCTBUS

ba3oBble Jjornueckue aAeMcTBUA:

YMCHI/IH HNCIIOJIb30BaATh HpI/IéMBI JIOTUYCCKOTO MBIIIJIICHUA HpI/I OCBOCHHNU 3HaHI/II\/'II paCKpBIBaTL CMBIC]T XUMHWYCCKHUX HOH?ITI/Iﬁ
(BI)I}IGJ'IHTI) nux xapaKTepHLIe HpI/ISHaKI/I, yCTaHaBJ'II/IBaTB B3aUMOCBS3b C }IpyFI/IMI/I HOHHTI/IHMI/I), HUCIIOJIB30BATh ITOHATUS IJIA O6L$ICH€HI/I$I
OTJENbHBIX (DAKTOB U SIBICHUM, BHIOMPATh OCHOBAHMS U KPUTEPHUU JJSI KIACCU(PUKAINUNA XUMUYECKUX BEIIECTB M XMMHUYECKUX PEaKIUi,
yCTaHABIUBATh MPUYNHHO-CICJICTBEHHBIC CBSI3M MEXIY OOBEKTaMHU W3YYEHHUS, CTPOHUTH JIOTHUYECKHE pACCYXKACHUS (HMHIYKTUBHBIC,
)IeI(yKTI/IBHI)Ie, 10 aHaJ'IOI‘I/II/I), JAcJIaTh BBIBOJAbI U 3aKJIFOYCHH S,



yYMEHHE NPUMEHATh B Ipoliecce IMO3HAHUSA MOHATHUSA (IPEIMETHbIE U MeTalpeiIMEeTHbIE), CUMBOJIUYECKUE (3HAKOBBIE) MOAEIH,
UCIOJb3yeMble B XMMHUHU, IPe0OPa30BbIBaTh IUPOKO MPUMEHSEMbIE B XUMHHM MOJIEJIbHbIE MPEACTaBICHUS — XUMHUYECKUI 3HAK (CUMBOJ
3JIEMEHTA), XUMUYeCKas GOpMysia U ypaBHEHHUE XUMHUYECKOW pEaKIMH — MpU pelIeHHH y4eOHO-TIO3HABATENbHBIX 3a/1a4, ¢ YYETOM ITHUX
MOJICJIbHBIX TPEACTABICHUN BBIABIATH M XapaKTEPU30BaTh CYIIECTBCHHBIC NMPU3HAKK M3Yy4aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB U
XUMHUYECKUX PEaKLUH, BBIABIATH OOLIME 3aKOHOMEPHOCTH, PUUYNHHO-CIIECTBEHHBIE CBA3M U MPOTUBOPEUUS B M3Yy4aeMbIX Ipoleccax U
SBJICHUSX.

Ba3oBble ucciegoBaTebcKue 1eicTBUS:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B KAUECTBE OCHOBBI JUIs1 (HOPMUPOBAHHS
TUIIOTE3BI 110 MPOBEPKE NPABUIIBHOCTU BBICKA3bIBAEMbIX CYXIECHUM;

IPUOOPETEHUE OIBITA MO MJIAHWPOBAHUIO, OPraHU3aLUU U IPOBEIEHUI0 YYEHUYECKHX HKCIIEPUMEHTOB, YMEHHUE HAOI0AaTh 32 XOJJ0M
mporecca, CaMOCTOATENBHO MPOTHO3UPOBATH €T0 Pe3ysbTaT, (OpMYyIHpOBaTh OOOOIIEHWS M BHIBOABI IO peE3yabTaTaM MPOBEIEHHOTO
OTIBITA, HCCIIEIOBAHNUS, COCTABIATH OTUET O MPOJICIIaHHON paboTe.

PabGora ¢ undopmanmeii:

yMeHHU€e BbIOMpPaTh, aHAIM3UPOBATh U HHTEPIPETUPOBATH MH(POPMALIUIO Pa3IMYHbIX BUIOB U (POPM NpesCTaBlICHUs, [TOJyYaeMylo U3
pasHBIX HMCTOYHUKOB (HAyYHO-TIOMYJISIpHAs JHTEpaTypa XHUMHUYECKOTO COJIEpXKAHMS, CIPAaBOYHBIE IOCOOMs, pecypchl MHTepHera),
KPUTHYECKH OIICHWBATh MMPOTUBOPEYNBYIO U HEIOCTOBEPHYIO WH(OPMAIIHIO;

yYMEHHUE NPUMEHATh Pa3INUHble METO/ABI M 3aIIPOCHI IPU MOUCKE U 0TOOpE HH(POPMALIUU U COOTBETCTBYIOIINX JIaHHBIX, HEOOXOIUMBIX
JUI  BBIMOJHEHUS Y4YeOHBIX M IIO3HABATENbHBIX 3a/ad ONpPEJeNEHHOrO THUIMA, MPHOOpPETeHHEe OMNbITa B OOJIACTH HCIIOJIB30BaHUS
MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI, OBIIAJICHUE KYJIBTYpOH AKTUBHOTO HCIIOJIB30BAHMS PA3JIMYHBIX IMOMCKOBBIX CHUCTEM,
CaMOCTOSITENTFHO BBIOMPATh ONTUMAIBHYIO (OPMY TpeACTaBICHUS MHMOPMAIMH ¥ WILTIOCTPUPOBATh PEIIaeMble 3aaddl HECIIOKHBIMU
cXeMaMH, AMarpaMMaMH, IpyruMu ¢popmMamMu rpaduKu U UX KOMOMHAIUSMU;

YMEHHE MCIIONIb30BaTh W aHAJIM3UPOBATh B Ipoliecce y4yeOHOW M MCCIeA0BATENbCKOM JEsTeIbHOCTH HWH(GOPMAIMIO O BIUSHUU
MPOMBIIIJIEHHOCTH, CEITLCKOTO X03SHCTBA U TPAHCIIOPTA Ha COCTOSTHUE OKPYKAFOIIIEH IPUPOTHON CPEIbI.

KomMyHHKaTHBHbIE YyHHBepPCAaJIbHbIe Y4eOHbIe 1elicTBUA:

YMEHHUS 3aJaBaTh BOIIPOCHl (B XOoJ€ AMajora M (MiaM) JUCKYCCHHM) IO CYLIECTBY OOCY)XIaeMoil TeMbl, (OpMYIMPOBATH CBOM
MIPEUIOKEHUS] OTHOCUTEIHHO BBIOIHEHUS TIPEAIOKEHHOH 3a/1a4H;

YMEHHUSI TPEICTABIATh IOJyYEeHHBIE pPE3yNbTaThl MO3HABATEIBHOW MEATETPHOCTH B YCTHBIX W MHCBMEHHBIX TEKCTaX; JeNaTh
MIPE3EHTAIMIO PE3YJIbTATOB BBIMOJHEHHUS] XUMUYECKOTO 3KCIIEpUMEHTa (J1aOopaTOPHOrO OMbITa, JIAOOpaTOPHOU pabOThl MO MCCIEI0BAHUIO
CBOWCTB BEILECTB, yUEOHOTO MPOEKTA);

YMEHHUSI y4eOHOro COTPYIHUYECTBA CO CBEPCTHMKAMHU B COBMECTHON IMO3HABATENIbHOM M MCCIIEIOBATENbCKON AEATENbHOCTU IpPU
pElIeHNH BO3HUKAIOIIUX MpoOJieM Ha OCHOBE Y4y€Ta OOIIMX HHTEPECOB M COIJIACOBaHMS MO3MLIMH (00CYXIeHUS, OOMEH MHEHMSIMH,



«MO3TOBBIE€ IITYPMbI», KOOPJMHALMS COBMECTHBIX IEUCTBUI, OIpelesieHue KPUTEPUEB IO OLEHKE KadecTBA BBIIOJIHEHHOW paboThl U
Apyrue).
PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1efiCTBHUS:
YMEHHUE CaMOCTOSTEIIHO OIPENENATh LEIH JAEATeNbHOCTH, TUNIAHUPOBATh, OCYIIECTBIATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH
KOPPEKTHPOBAaTh CBOIO JIEATEIBLHOCTh, BbIOMpaTh HaubOosiee 3(dexkTuBHbIE CHOCOOBI pelieHus y4eOHBIX M IO3HABATENBHBIX 3a7ad,
CaMOCTOSITEJIBHO COCTABJIATh MIIM KOPPEKTUPOBATH MPENIOKEHHBIA aITOPUTM JCHCTBUN IIPU BBIIOJIHEHUU 33aJaHUIM C YYETOM MOIY4YCHUS
HOBBIX 3HAHHH 00 M3ydaeMbIX 00BEKTaX — BEIECTBAX M PEAKLUIX, OLECHUBATH COOTBETCTBHE MOIYYEHHOTO Pe3ysibTaTa 3asBJICHHON 1INy,
YMEHME HUCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IIPE/JIaraéMbl€ B YCIOBUU 3a/laHUM.
INPEAMETHBIE PE3YJIBTATbBI
B cocraBe npenMeTHBIX pe3yJabTaTOB MO0 OCBOCHUIO 00S3aTEIBHOIO COJCpPXkAaHUS, YCTAHOBJICHHOTO JaHHOW (enepaibHOl paboueit
MIPOTPaMMOii, BBIJICIISIOT: OCBOCHHBIE 00yYarOIIMMUCS HAYYHBIC 3HAHUS, YMEHUS M CIIOCOOBI ACUCTBUH, crienn(uyecKue i MpeaAMETHON
obmactu «XuMHs», BUABl JCSITEIBHOCTH IO MOJYYCHHIO HOBOTO 3HAHMSA, €r0 WHTEpPIpETallH, MPeoOpa3oBaHUI0 W TPUMEHEHUIO B
Pa3IUYHbIX YYEOHBIX U HOBBIX CUTYaIMSX.
K xoHny oOydyenus B 8 kJiacce mpenMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaxaTb CHOPMHUPOBAHHOCTH Yy
o0yJaromuxcs yMEeHUi:
® pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHMX IOHSATHM: aTOM, MOJIEKYyJla, XUMUYECKUN 3JEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BELIECTBO, CMECh (OJHOPOJHAsI U HEOJHOPOAHAsI), BaJIECHTHOCTh, OTHOCUTENbHAS aTOMHAsi U MOJIEKYJISIpHas Macca, KOJIU4YECTBO
BELIECTBa, MOJb, MOJISIPHAs Macca, MaccoBasl J0Jsl XUMUYECKOTO 3JIEMEHTa B COEIMHEHUH, MOJISIPHBIA 00BEM, OKCHJ, KHUCIIOTA,
OCHOBAHHE, COJIb, AJIEKTPOOTPHUIATENBHOCTh, CTENEHb OKMUCICHHUS, XMMHUYECKas peaklus, KiacCu(UKalus peakiuil: peakuuu
COEJIMHEHUS, PEAaKLUU Ppa3l0oKEeHUs, peaKlMM 3aMeIleHHs, Peakluu OOMeHa, 9K30- U SHJOTEPMHUYECKHUE PEaKIHH, TErIO0BOM
3¢ (deKT peakuuu, siAPo aToMa, NEKTPOHHBIA CIIOM aToMa, aTOMHAas OpOMTalb, pajuyc aToMa, XUMHUYECKasl CBSA3b, MOJSpHAs U
HEMNoJIIpHasi KOBaJEHTHas CBS3b, HOHHAs CBsI3b, HWOH, KAaTHOH, AaHMOH, pacTBOp, MaccoBas JA0Js BeulecTBa (MPOLEHTHAs
KOHIIEHTpALUs) B PacCTBOPE;

® MJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKMX IOHATHH W NPUMEHATH 3TH IOHATHS NPU ONUCAHUM BEIIECTB M HX
MIPEBPAILCHHUI;

® JCIIOJIb30BAaTh XMMHYECKYIO0 CUMBOJIMKY JJIsi COCTAaBIEHUS (JOPMYJT BEIIECTB U YPAaBHEHUN XUMHUECKUX PEaKIIMii;

® OmpeneniaTh BaJIEHTHOCTh AaTOMOB 3JEMEHTOB B OHMHAPHBIX COEAMHEHUSX, CTENEHb OKUCIEHUS 3JEMEHTOB B OMHApHBIX
COEMHEHUSX, NMPHUHAUIEKHOCTh BELIECTB K OINPEAeIEHHOMY KJaccy COEIMHEHMHA MO (GopMysnaM, BHJ XUMHYECKOH CBS3U
(KOBaJIeHTHAs U MOHHAs) B HEOPTAaHUYECKUX COCTUHECHUSX;



e packpbsiBaTh cMbici [lepuoanueckoro 3akona [[. M. MennaeneeBa: JeMOHCTpUPOBaTh MOHMMAHUE MEPUOINYECKON 3aBUCUMOCTHU
CBOMCTB XHMMHYECKUX 3JEMEHTOB OT HX moyiokeHus B llepumonmyeckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUSHHUsI, 3aKOHAa ABOTaIpo;

® ONWCBHIBATH M XapakTepu3oBaTh TabamuHyto ¢opmy llepmomuueckoil CHCTEMbl XMMHUYECKHX 3JEMEHTOB: Pa3lIn4aTh MOHSATHA
«riaBHas noArpynna (A-rpymnma)» u «mmodounas noarpynna (b-rpynmna)», Maasie 1 00JIbIINE IEPHUOJIBI, COOTHOCUTH 0003HAYEHUS,
KoTOophle uMerTcs B Tabnmme «llepuoamueckas cucrema xumuueckux snemMeHToB [[. M. MeHnneneeBa» C YHCIOBBIMU
XapaKTepUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U 3aps[l s1pa, o011ee YHCIo AIEKTPOHOB U pacipeaesicHIe
UX T10 3JIEKTPOHHBIM CIIOSIM);

e iaccu(UUUPOBATh XUMHUYECKHE OJJIEMEHTHI, HEOPraHMYECKHE BEIIECTBA, XUMHUYECKHE peakuuu (M0 YHCIy U COCTaBY
YYaCTBYIOIIMX B PEAKIIMH BEILECTB, IO TETIOBOMY dPPEKTY);

® XapaKTepu30BaTh (OMUCHIBATH) OOIINE XUMUYECKHE CBOWCTBA BEIIECTB PA3IMYHBIX KJIACCOB, OATBEPKIasi OMUCAHHE PUMEPaMHU
MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIHIA;

® TIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX Ka4€CTBEHHOTO COCTaBa, BO3MOXKHOCTH MPOTEKAHHS XUMHYECKUX
MIPEBPALICHUI B PA3JTUYHBIX YCIOBUSX;

®  BBIYUCIIATH OTHOCUTEIIFHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JOJI0 XUMHUYECKOTO JIEMEHTa 10 (popMyIie
COEIMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM PEaKIUy;

® TPUMEHSTh OCHOBHBIC OTEpAIlMH MBICIUTEIBHON JEATEIEHOCTH — aHaJN3 M CHHTE3, CpaBHEHHE, 0000IIeHNne, CHCTEMAaTH3AaIIHIO,
KJ1acCU()MKALNIO, BBISIBIICHUE TPUYMHHO--CIICJACTBEHHBIX CBS3€H — JJISI M3yYSHHsI CBOMCTB BEIIECTB M XMMHYECKHX PEaKIIHH,
€CTeCTBEHHO-HAYYHBIE METO/IbI IO3HAHMS — HAOIIIOICHHEe, H3MEPEHHE, MOACTUPOBAHNE, SKCIIEPUMEHT (PEaTbHbIA U MBICIICHHBIN);

e cJenoBaTh MpaBWJIaM IOJIH30BAHUS XMUMUYECKOW MOCYI0 U 1a00paTOpHBIM 00OpYyIOBaHHEM, a TaKXkKe MpaBUiaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKIHMSIMH TIO BBHIIOJHEHUIO JIAOOPAaTOPHBIX XHUMHYECKHX OIBITOB IO TOJYYEHUIO H
coOMpaHHIo ra3000pa3HbIX BELIECTB (BOJOPOJAa U KHUCIOPOAA), MPUTOTOBIEHUIO PACTBOPOB C OMNpeAEIEHHON MaccoBOM noieit
pacTBOPEHHOTO BEIIECTBA, MIIAHUPOBATH M MPOBOIUTH XMMHUECKHUE DKCIEPUMEHTHI TI0 Paclo3HABaHUIO PACTBOPOB IIEIOYEH U
KHUCJIOT C TIOMOIIBI0 MHAUKATOPOB (JIakmMyc, peHondTanent, METUIOpaHK U IpyTre).

K konny oOyuenuss B 9 kJjacce mpeIMETHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE JOJKHBI OTpa)kaTh C(OPMHUPOBAHHOCTH Y

o0yyJaromuxcs yMeHuil:

® pacKphIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX TMOHSATHUN: XUMHUYECKUW DIIEMEHT, aTOM, MOJEKYyJa, MOH, KaTHOH, aHHUOH, IIPOCTOe
BEIIIECTBO, CI0XHOE BEIIECTBO, BAJICHTHOCTH, JIEKTPOOTPHULIATEIbHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKasl PeaKIvsl, XUMUYecKast
CBSI3b, TEIUIOBOM J(PQPEKT peakiuu, MOoIb, MOJSPHBIA O0BEM, PaCTBOP, IIEKTPOJIHTHI, HEINEKTPOIUTHI, IIEKTPOIUTHYECKAS
JMCCOIIMAINS, PEaKI HWOHHOTO OOMEHa, KaTajau3aTop, XMMHUYECKOe paBHOBECHE, OOpaTUMBbIE M HEOOpaTHMBbIC PEaKIIHH,
OKHCITUTEIIbHO-BOCCTAHOBUTEIFHBIE PEAKIMU, OKUCIHUTENb, BOCCTAaHOBUTENb, OKHCICHHE W BOCCTAHOBICHHE, AJIOTPOIIHS,



aM(pOTEepHOCTh, XUMHUYECKasl CBA3b (KOBAJCHTHAs, MOHHAs, METAJUIMYECKas), KpUCTAUIMUECKas peléTka, Koppo3us MeTalloB,
CIUIaBbI, CKOPOCTb XMMHUYECKOHN peakluy, IpelenbHo gonyctuMas konuenrpanus 11K Bemecrsa;

MJUTFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX IOHATHM M NPUMEHATH 3THU IOHATHS IPU ONMCAHUU BELIECTB U UX
IIPEBPAILCHMUI;

MCIOJIb30BATh XUMUYECKYIO CHMBOJIUKY Ul COCTaBJICHUS ()OPMYIT BEUIECTB U YPAaBHEHUI XUMHUECKUX PEAKLIUH;

ONPEIEIATh BAJICHTHOCTb U CTEIICHb OKUCICHUS XUMMUYECKUX JJIEMEHTOB B COCAUHEHUSAX PA3JIMYHOIO COCTaBa, IMPUHAMIEKHOCTh
BEIIECTB K OIPEIeIEHHOMY KJIacCy COeAMHEHUH 1o popMyiam, BUJ] XUMHUECKON CBSA3M (KOBAJIEHTHAs!, HOHHAsI, METAJUINYECKas) B
HEOPTraHMYECKUX COCINMHEHMSX, 3aps]] HOHA 10 XUMHUYECKOH (opMmyIe, XapakTep Cpeabl B BOJHBIX PACTBOpaX HEOPTaHUYECKUX
COCIMHEHMH, TUIT KPUCTAIUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbici [lepuonmueckoro 3axkona JI. M. MenneneeBa M JE€MOHCTPUPOBaTh €ro IOHMMAHME: OIUCBIBATH H
XxapakTepu3oBaTh TabauuHyo ¢(opmy Ilepuoanyeckoil cucTeMbl XHMHUYECKHUX 3JEMEHTOB: pa3jindyaTh IOHATHS «TJIaBHAs
noarpymnna (A-rpynna)» u «nobounas noarpymnmna (b-rpynmna)», Mansie 1 00JbIINe IepUOIbl, COOTHOCUTh 0003HAYEHUS, KOTOPbIE
HUMEIOTCS B NEPUOAMYECKOMN Tabiulle, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHMSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsj siipa, oOliee YUCIO 3JEKTPOHOB M paclpeiesieHue UX MO 3JIEKTPOHHBIM CIIOSIM), OOBSCHATH O0IME 3aKOHOMEPHOCTU B
U3MEHEHHUU CBOMCTB AJIEMEHTOB U MX COCIMHEHUH B IIpeleiax MajblX NEPUOJOB M TJIaBHBIX MOATPYII C yYETOM CTPOECHHS HX
aTOMOB;

KIacCcu(UIIUPOBATh XMMUYECKHE OJJIEMEHTHI, HEOPraHHMYECKHE BEUIECTBA, XWUMHUYECKHE peakiuu (M0 YUCIYy W COCTaBy
Y4YacTBYIOIIMX B PEaKI[H BEIIECTB, 110 TeII0BOMY 3()(eKTy, 0 N3MEHEHHIO CTENIEHEeH OKUCIECHUSI XMMUYECKUX 3JIEMEHTOB);
XapaKkTepu30BaTh (OMMUCHIBATh) OONIME U clielU(UUECKUe XUMUYECKHE CBOMCTBA MPOCTBHIX U CIIOKHBIX BELIECTB, MOJATBEPKIAst
ONMCaHUe IPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOLIUX XUMUUYECKUX PEaKLIUM;

COCTABJISITh YPAaBHEHHMsI DJICKTPOJIMTHYECKON IHUCCOLUALMN KHCIIOT, LIEJIOYEHd U COJIEH, MOJHBIE M COKpPAlIEHHBIE YpPaBHEHHS
peakuuii MOHHOro oOME€Ha, YpaBHEHUS peaKlMii, MOATBEPKAAIOMINX CYIIECTBOBAHUE N€HETUYECKOM CBSI3U MEXAY BEIlleCTBaMU
Pa3JINYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUN MOCPEACTBOM COCTAaBJICHHS 3JIEKTPOHHOIO OanaHca 3TUX
peaKIuii;

IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOCHHS, BO3MOKHOCTU NPOTEKAHUS XUMUYECKUX IPEBpALICHUN B
Pa3INYHBIX YCIIOBHUSIX;

BBIUUCIIATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JJOJK0 XMMUYECKOTO 3JIeMEHTa 1o (opmyIie
COEIMHEHM ], MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKON PEAKIINY;



coOroaTh MpaBuia MOJNb30BAHUS XMMHUYECKOM MOCYI0M U JabopaTopHbIM 00OpyAOBaHMEM, a TaKXkKe MpaBuia OOpalleHUs ¢
BEUIECTBAMH B COOTBETCTBHHM C HHCTPYKLUHSMU IO BBINOJHEHUIO Ja0OPATOPHBIX XUMHYECKHX OIBITOB IO TMOJYYEHHUIO U
coOMpaHnIoO Ta3000pa3HBIX BEIIESCTB (AaMMHAKa M YIJIEKHUCIIOTO rasa);

MIPOBOANTH PEAKIINH, MOATBEPKAAOIINE KAYeCTBEHHBIN COCTAB Pa3lIMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-,
Opomua-, Hoaua-, kKapooHat-, pocdat-, CUIMKaT-, Cylb(at-, TMAPOKCUI-UOHBI, KATHOHBI AMMOHUS M HIOHBI U3yYEHHBIX METAJIIOB,
MPHUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAHHMUECKUX BEIICCTB;

MIPUMEHSITh OCHOBHBIC OTIEPAIlMU MBICIUTEIBHON ACSITEIbHOCTH — aHAJIN3 U CUHTE3, CpaBHEHUE, 0000IIEeHUE, CHCTEeMAaTH3AIINIO,
BBISIBJICHHE TTPUYMHHO-CJICICTBEHHBIX CBSI3CH — JUII M3YUCHHUsSI CBOMCTB BEHIECTB U XMMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYUHBIC
METO/IbI ITO3HAHMS — HAOIIOZICHUE, U3MEPEHUE, MOICTTUPOBAHHUE, SKCIIEPUMEHT (peaibHbIM U MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB u JuaexkTpoHHbIe (HU(pPOBbHIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE MOHITHS
Xumusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 5 bubmuoreka [JOK

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

YeJIoBeKa

12 BemiectBa u xummueckue 15 1 bu6mmoreka [IOK

' peaknuu https://m.edso0.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopoz. [lonsitue 6 1 bubnuorexa [JOK

' 00 okcumax https://m.edso00.ru/7f41837c
59 Bognopon.Ilonsarue o 8 1 bu6nuorexa [IOK

' KUCJIOTAX M COJIAX https://m.eds00.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBaHHUSAX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 11 1 1 bubmuorexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edso00.ru/7f41837c

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE PC€AKIUH.



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

[Tepuonnueckuii 3aKOH U
[Tepuonuueckas cucrema

3.1 XUMHYECKUX d1eMeHTOB J[. U. 7
Mengaene-eBa. CtpoeHue

aToma

XUMHYeCcKas CBA3b.
3.2 OKUCIUTEIILHO- 11

BOCCTAaHOBUTCIIBHBIC PEAKIINHN

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

Htoro no pazneny 18

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 08



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . 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
31 Obuge ceoficTsa MeTaIOB 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
3.2 Baxneime MeTamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 B TepUaJIbl B )KA3HU YEJIOBEKA 6 Bubmiorexa HOK
' CHIeCTRa 1 Matep https://m.edsoo.ru/7f41a636
Hroro mo pazueny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 [Ipeamer xumun. Ponb XUMUU B KU3HA 1 bu6mmoreka [IOK
yenoBeka. Tena u Bemecrsa. https://m.edsoo.ru/ff0d210c
5 IToHsATHE O METONAX MO3HAHUS B 1 bubnuorexa [JOK
XUMUH. https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna
paboThI B 1a00OpATOpUH U IPUEMBL bubnuorexa [JOK
3 1 1
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
4 YucTteie BemecTBa U cMecH. CriocoObl 1 bu6mmoreka [JOK
pa3aeneHus cMecen. https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha mpumepe 1 1 bubmmorexa [JOK
s N pHMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKH MOBApEHHOM COJIN)»
bu6mmoreka [JOK
6 A : 1
TOMBLH MOJICRY BT https://m.edsoo.ru/ff0d2a6c
7 XuMHUYECKHue AJ1€MEHThI. 3HAKU 1 bu6mmorexa [IOK
(CUMBOJIB) XUMHUYECKUX JIEMEHTOB. https://m.edsoo.ru/ff0d2be8
8 IIpocThie U coXXHBIE BEllleCTBa 1 bubmmorexa LIOK
P Hl ’ https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa LIOK
YJVIPHOE yHACHHE. https://m.eds00.ru/ff0d2d50
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3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

bubmuoreka [JOK
10 Xumuuaeckas opmyna. BaaeHTHOCTh https://m.edsoo.ru/ffod2eae
ATOMOB XMMHYECKUX 3JIEMEHTOB.
11 OTHoOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTtHOCuTENBHAS MOJIEKYJISIpHAsI Macca. https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHAYECKOr O bubmuorexa [JOK
3JIEMEHTA B COCTUHEHUH, https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bu6mmorexa [IOK
MognspHas macca. https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMu4ecKas peakuus. https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yciI0BHUS IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PEaKIUi. https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XHUMHUYECKUE YPABHEHHUS. https://m.edso0.ru/ff0d3b88
Breruucnenust KoaudecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM XUMHYECKHX bubmorexa HOK
" N P https://m.edso0.ru/ff0d5708
peakIuii.
Knaccudukanus XuMHUECKUX peakiuit
18 (coemuHeHNs, pa3IOKECHUS bubmmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelleHus, 0OMeHa).
M. B. JIoMOHOCOB — y4€HBIN-
19 SHITUKJIONENCT 0606yq eHHUE U bubmmorexa [OK
H T, Hvl https://m.edsoo.ru/ff0d40c4
cUcTeMaTu3aIus 3HaHUM.
20 Kontponbnas padora Nel o teme bu6mmorexa [IOK
«BemecTBa 1 XUMHUYECKHE PEAKLIM. https://m.edso0.ru/ff0d4290
91 Boznyx — cmecs rasos. Cocras bubmmnorexa LIOK

BO3Ayxa. Kucinopon — sneMeHT u

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

dusnyeckue U XUMUYECKHAE CBOMCTBA

22 KHCJIOpO/Jia (peaKIuu OKUCICHUS bubmmorexa LIOK
poAa (peatt ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonarue 06 okcuuax.
CriocoObI MOoTy4YeHUsT KUCJIOPO/ia B
23 nabopaTopuu }I/’an OMBIMHerHcf[CTH bubmmorexa [TOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHue Kuciopoa.
TennoBoii 3 PeKT XMMUIECKOI
peaKIuu, MOHITHE O bu6mmoreka [IOK
24
TEPMOXHUMHYECKOM YPaBHEHUH, FK30- U https://m.edso0.ru/ff0d4790
SHJOTECPMHYCCKUX PEAKIIHIX.
TormuBo (He(Th, YrOiIb U METaH).
25 3ar }ISHGI-EI/ICq];OS . a, CIIOCOOBI z:ro bubmmorexa LOK
p AyX4, https://m.edsoo.ru/ff0d4c4a
MIPEI0TBPAICHUS.
[IpakTrueckas padora Ne 3 o reme
26 «[Tonydyenue u coOMpaHue KHCIOPO1a Bubmmorexa LIOK
yi . P poaa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOMCTBY.
97 Bonopon — anemeHT u npocroe bubnuoreka [IOK
BelecTBo. Haxoxaenue B npupoe. https://m.edsoo.ru/ff0d4dd0
28 dusnyeckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenue Bogopona. https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KHCIIOTaX U COJISIX bubnuorexa LIOK
' https://m.edsoo.ru/ff0d50d2
30 Crioco0sI TToTydeHust BOJAOPO/Ia B bubnmuotexa [JOK
1a0opaToOpUH. https://m.edsoo.ru/ff0d4dd0
[TpakTiueckast padota Ne 4 o Teme
bu6mmoreka [JOK
31 «[lonmydenne u coOupanue BoI0po/a,

W3Y4YEHUE €r0 CBOMCTBY.

https://m.edsoo.ru/ff0d4f42
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MomnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32
ABorapo. https://m.edsoo.ru/ff0d542e
Brrunciienus o0b€Ma, KOJIHYECTBA

33 BEIIIECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [JOK

. N Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WK 00BEMY.
Brruncnenust 006EMOB ra3oB 1o

34 ABHECHMIO PEAKIIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
yp . peart . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta30B.

35 ®du3nuecKue U1 XUMHUECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonsitue 06 bubnuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBopurens. HachleHnHbie

37 Y HEHACBILLIEHHBIE pacTBOPBL. MaccoBas bubmmorexa [TOK

5 P PEL- https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B PaCTBOPE.
[TpakTuyeckas pabora Ne 5 o Teme

38 «IIpuroroBieHne pacTBOpOB € bubnuoreka [IOK
onpencnEéHHON MacCOBOU J10EN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY.

39 Konrtponsnas padora Ne2 o treme
«Kucnopoa. Bonopoxa. Bogay.

40 OKcupl: COCTaB, KiIaccuUKaIus, bubnuoteka [JOK
HOMEHKJIATypa. https://m.edsoo.ru/ff0d664e
[Tonmydyenue u XuMHYECKHE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa LIOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB.
42 OcHoBaHusI: cOCTaB, Kinaccuduxams, bu6mmoreka [IOK

HOMEHKJIaTypa.

https://m.edsoo.ru/ff0d67ca
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[TomydyeHnue 1 XUMHYECKHE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHHIA. https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bu6mmoreka [IOK
HOMEHKJIATypa. https://m.edsoo.ru/ff0dfee2
45 [TonyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHUCJIOT. https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMCHKIIATYypa,
46 CHOCOéLII) T10J1 )CHI/I}I XHMHI{ZSKI/IC bubmorexa OK
. ya ’ https://m.edso0.ru/00ad9474
CBOMCTBA.
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAaHUUECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUNY.
48 I'enernueckas cBs3bp MEXKY KiIacCaMu bubnnoreka [JOK
HEOPraHUYECKUX COCIMHEHUN. https://m.edsoo.ru/00ad9a50
49 O06o0011eHre U cucTeMaTHu3alus bubmmoreka [JOK
3HAHUH. https://m.edsoo.ru/00ad9ch2
KonTpoasHnas padora Ne3 no teme
50 "OCHOBHBIE KJIacChl HEOPTAaHUYECKUX
coeMHEeHUI".
[TepBbIe MOMBITKA KIIACCH(PUKAITIU
51 XUMHYECKHX 3JIeMeHTOB. [ToHsTHE O bubmorexa [JOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB.
[lepronnueckuii 3aKOH U
52 [Tepunoanueckasi cHCTEMa XMMHYECKUX bubmorexa [JOK
pHOA https://m.edsoo.ru/00ada52c
anemenToB 1. . Menpeneena.
bubmuorexa [JOK
53 [Tepropl, TPYIIITEI, TOATPYIIIIHI. 1

https://m.edsoo.ru/00ada52¢
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Crpoenue atomoB. COCTaB aTOMHBIX

bubmuoreka [JOK

>4 snaep. N3oTomsl. https://m.edsoo.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000JI0YECK
55 aToMOB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTeprucTuKa XMMHYECKOTO
56 3JIEMEHTA T10 €r0 MOJI0KEHHIO B bubmuorexa [JOK
ITepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena.
3unauenue [lepuonnyeckoro 3akoHa Jist
57 pa3BUTHSA HAyKU U npakTtuku. /1. 1. bubnnoreka [JOK
MeHeneeB — y4€HbIi, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH.
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuorexa [JOK
XUMHYECKHUX JIEMEHTOB. https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 HorHas XiMIreckast Cose. https://m.edsoo.ru/00adac34
60 KoBasieHTHAs nossipHas XuMudeckas bubnnorexka [JOK
CBS3b. https://m.edsoo.ru/00adaab8
61 KoBanentHast HemossipHas XUMUYeCKast bubnunorexa [JOK
CBS3b. https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTeMeHE OKHCIICHH. https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE bubmuoreka [IOK
peakiuu. https://m.eds00.ru/00adb076
64 OKHCIHUTENN U BOCCTAHOBUTEH. bubmmorexa [JOK
https://m.edsoo.ru/00adb076
65 KonTtponbHast padora Ne4 o reme
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«Ctpoenue aroma. XUMHUYECKas

CBSI3bY.
66 O0o01IeHre U CHCTeMaTU3alus 3HAHUI 1
67 KonTponbHas pfit60Ta JUTS 1
MIPOMEXKYTOYHOM aTTeCTaIuu.
68 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1 ngg;;?:;igﬁﬁfo d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0d61c6

9 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
[lepuoauueckuii 3aK0OH.
1 [Tepuoanueckas cucTeMa XUMHYECKUX 1 bubmmorexa LOK
p https://m.edsoo.ru/00adb59
sneMeHToB [l. 1. Menaeneera.
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XMMUYECKHUX AJIEMEHTOB 1 bubmorexa LHOK
B https://m.edso00.ru/00adb6b6
MEPBBIX TPEX MEPHOIOB.
3 Kiaccudukanus 1 HOMEHKIIaTypa 1 bubnnoreka [JOK
HEOPraHWYECKUX BEIIECTB. https://m.edsoo.ru/00adb7e2
4 Bubsl xuMuyeckoil CBA3U U TUIIBI 1 bubmuorexa [JOK
KPUCTAJUTMYECKUX PELIETOK. https://m.edsoo.ru/00adbac6
Bxonnas konTponbHast padota Nel o
5 teme «I[loBTOpeHue u yrnyoneHue 1 1
3HAaHUM OCHOBHBIX Pa3/elIoB Kypca 8
KJ1accay.
6 Knaccudukamnms xumuaeckux 1 bubnuotexa [JOK
PEAKLHI MO pa3IMYHBIM TPU3HAKAM. https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN
7 eakuu. [ToHsITHE O TOMOTE€HHBIX U 1 bubmmorexa [JOK
PEAKIUH. https://m.edsoo.ru/00adbe9a
TeTEPOTEeHHBIX PEAKIIUSX.
8 [lonsTHE O XUMHUYECKOM PAaBHOBECHH. 1 bubnuorexa [IOK
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@DaKTOpPBI, BIUAIOIIME HA CKOPOCTh
XUMHYECKON PEAKLUU U ITOJIOKEHUE
XUMHYECKOIO0 PAaBHOBECHS.

https://m.edsoo.ru/00adc28c

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu. https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 ncconuanuy. CUIbHEIE U c1a0ble bubmorexa LOK
a HHATHH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI.
11 HonHble ypaBHEHUS PEAKIAI bubmorexa [TOK
M PEaKIH. https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOIICTBA KUCIIOT U
12 OCHOBAHHI B CBETE IIPEACTABICHUNA 00 bubmorexa [TOK
. e https://m.edsoo.ru/00add5d8
3JICKTPOJINTUYECKON JUCCOIHAITIH.
XHUMHYEeCKHE CBOMCTBA COJICH B CBETE
13 [IPEICTABIEHUNA 00 bubnmorexa LOK
p . https://m.edso0.ru/00add8b2
AIEKTPONTUTUYECKON TUCCOLIUAIUH.
bu6mmoreka [IOK
14 ITorsaTHe 0 THAPOIN3E CONEH.
/P https://m.edsoo.ru/00add9d4
15 O0001mIeHNEe U CHCTEMaTH3aITHs bubmuoreka [JOK
3HAHWH. https://m.edsoo.ru/00addd12
16 [Tpaktuyeckas pabora Ne 1 «Pemenune bubnuoreka [IOK
JKCIIEPUMEHTAJIBHBIX 3aa4». https://m.edsoo.ru/00addbfa
KonTtponbhas padora Ne2 o reme
17 «DNEeKTPONUTHYECKAs TUCCOIHAIINS.
XYUMUYECKUE PEAKIIUU B PACTBOPAX».
18 OO0mras XxapakTepuCcTHUKa rajJoreHOB. bubnuotexa [JOK
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XUMHYECKUE CBOMCTBA HA IPUMEPE
XJopa.

XnopoBogopoa. ComsiHast KUCIIOTa,

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

bu6mmoreka [IOK

19 XMMHYECKHE CBOMCTBA, MOJyUEeHUE,
e https://m.edsoo.ru/00ade104
IPUMEHEHUE.
[TpakTrueckas padota Ne 2 o Teme
20 «[TomydeHnne CoaTHON KUCTOTHI bubmmorexa [JOK
yi N N ’ https://m.edsoo.ru/00ade348
U3y4eHUe e€ CBOWUCTBY.
Brrurcnenus o ypaBHEHUSIM
21 XUMHUYECKHUX PEAKIIHA, €CIIH OJIUH U3 bubmorexa LHOK
p ’ https://m.edsoo.ru/00ade488
peareHToB JlaH B U30BITKE.

29 OO6m1as XxapakTepucTUKa 3JIEMEHTOB bubnnoreka [JOK
VIA-rpymrsl. https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKALIUY CEPHI.

93 Haxoxienue cepbl U €€ coeTMHEHUH B bubnunoreka [JOK
npupone. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
CepHI.

24 CepoBoaopoi, cTpoeHue, hu3ndecKkme bubnuoreka [JOK
Y XMMHYECKHE CBOMCTBA. https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,

25 ¢buznyecKkue 1 XuMHUYECKHE CBONCTBA bubmmorexa [OK

’ https://m.edsoo.ru/00adea28
MPUMEHEHUE.
XUMUYECKUE PEAKIIUH, JeKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CIToco0a
. bubmuorexa [JOK
26 TIOJTYYCHHUST CEPHON KUCIIOTHI.

XUMHUYECKOE 3arpsi3HEHNE
OKpYKaroIIEeH Cpelibl COEAUHEHUSIMU

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

Brrancnenune maccoBoit JOJIM BbIXOJa

bubmuorexa [JOK

27
MIPOAYKTA PEAKIUHU. https://m.edsoo.ru/00adec8a
OO01mas XxapakTepuCTHKA SJIEMEHTOB

08 V A-rpymisbl. A30T, paclipoCTpaHeHHE bubnmoreka [JOK
B IIpupo/ie, GU3nIecKue u https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOMCTBA.

AMMHaK, ero Gpu3nvIecKue u
29 XUMUYECKHUE CBOWMCTBA, MOTyYEHUE U bubmorexa LHOK
’ v https://m.eds00.ru/00adf004
IPUMCHCHUE.
[IpakTuueckas padora Ne 3 o reme
30 «[TonydyeHne aMMuaKka, U3y4eHHUE €ro bubmmorexa [JOK
. v 13X https://m.edso00.ru/00adf180
CBOMCTBY.

31 A3oTHas KucaoTa, e€ Gu3ndecKue u bubnnoreka [JOK
XAMHUYECKHE CBOMCTBA. https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 o0OpeHuil. XUMHUYECKOe 3arpsi3HeHne bubmmorexa [OK
yAoop o p https://m.edso00.ru/00adf518
OKpYXKaroIIel Cpelibl COeAMHEHUSIMU
azoTa.
®docdop. Oxcua pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((i))Ta (1)(1)1/1331/1(‘16331(1/16 u bubnuorexa LIOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIyUYCHHUE.
Hcnonws3oBanue ¢pocdaToB B KauecTBe
34 MUHEPATBHBIX YIOOPEHHI. bubnnoreka [JOK

3arpsi3HeHue NPUPOJHON CPeIb
docharamu.

https://m.edsoo.ru/00adfc20
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Yraepon, pacipoCcTpaHEHHUE B

bu6mmoreka [IOK

35 npupoe, GPU3NIECKHE U XUMUYCCKUE
p P ne, § https://m.edsoo.ru/00adfd9c
CBOMCTBA.
Oxkcuppl yraeposa, ux gpusndeckue u
36 XUMHUYECKHUE CBOMCTBA. bubmuorexa [JOK
DKonorudeckue mpoodIemsl, https://m.edsoo.ru/00adfebe
CBsi3aHHBIE C OKcuoM yriepoaa (1V).
37 VYronbHast KUCI0Ta U €€ CoNu bubmmorexa [JOK
' https://m.edso0.ru/00ae006¢
[TpakTiueckast pabota Ne 4 o Teme
"ITosrydyeHune yrieKucioro rasa. bubnuoreka [IOK
38
KauecTBenHnas peakuust Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH".
[IepBoHavanbHbIe MOHATHS 00
39 OpPTaHMYECKHX BEIIECTBAX KaK O bubmmorexa [JOK
P t https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepOoa.
40 KpemHnii u ero coequHeHus bubmmorexa [JOK
P A ' https://m.edso0o.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue
41 SKCHEPUMEHTAIBHBIX 33/]a4 110 TEME bubnunoreka [JOK
«BaxHenmme HeMeTaulbl U UX https://m.edso0.ru/00ae0bf2
COCTMHEHUS».
KonTtponbHas padora Ne3 o treme
42 «BaxHeinme HeMeTaubl U UX bubmorexa HOK
https://m.edsoo.ru/00ae0e18
COCTMHEHUS».
43 OO0mas XxapakTepuCcTUKa XUMHIECKIX bubnuotexa [JOK

9JICMCHTOB — MCTAJIJIOB.

https://m.edsoo.ru/00ael103e
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Merauinueckas CBsi3b U
METAJINYECKask KPUCTAIUIMYECKAS
peuérka. PU3n4YecKue CBOMCTBA

METAJJIOB.
XUMHYECKHE CBOMCTBA METAJIJIOB.
44 DIEKTPOXUMUYECKUN DS Bubmorexa ITOK
p . P https://m.edsoo.ru/00ae1156
HANPSDKEHUN METaJUIOB.
O61mue crnocoOb! MOTyYeHUs
MerauioB. Cruiasel. BerunciieHus mno
45 aBHEHUAM XUMHUYECKUX PEAKIIUU Bubmorexa ITOK
yp PCAKIHIH, https://m.edso00.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COACPKHUT
MIPUMECH.
46 ITorsaTHe 0 KOPPO3UU METAILIOB bubnmorexa [IOK
pP ' https://m.eds00.ru/00ae1278
bu6mmorexa [IOK
47 €JIOYHEIE METAJIEL.
i https://m.edsoo.ru/00ael4b2
48 OKcubl U THAPOKCUJIBI HATPUS U bubnmnorexa [JOK
KaJIus. https://m.edsoo.ru/00ael4b2
49 [IlenouyHo3eMenbHBIE METAILIBI — bubmuorexa [JOK
KaJIbIIMA U Mardui. https://m.edsoo.ru/00ae15e8
50 Baxueiiime coeIMHEHN KaJlbIUA bubmmorexa LOK
a R https://m.edsoo.ru/00ae15e8
51 O000I1IIeHNE U CUCTEMATU3ALHS
3HAHUI.
59 JKEcTKOCTh BOABI U CITOCOOKI €& bu6mmorexa [IOK

YCTpaHEHHS.

https://m.edsoo0.ru/00ae1886
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[IpakTuueckas padora Ne 6 o reme

53 "YKEcTKOCTh BOABI M METOJIBI €8 bubmorexa [IOK
| https://m.edsoo.ru/00aelae8
ycTpaHeHus "
N bu6mmoreka [IOK
>4 ATIOMHHHE. https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHA U bubnuoreka [IOK
TUJPOKCH/IA. https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 Kereso. https://m.eds00.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIM JKEJe3a bubnnoreka [JOK
(1) u xene3a (11). https://m.edsoo.ru/00ae35e6
58 O000I11IeHNE U CUCTEMATU3AIUS
3HAHUH.
[IpakTuueckast padora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 MO TEME bubnuotexa [JOK
«BaxHenme MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS.
Berurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHA, €CITH OJIUH U3
60 peareHToB /1aH B U30BITKE WU bubnnoreka [JOK
COAEPKUT IpuMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOH JOJIH BBIX0OJIa MPOAYKTA
peaKIuu.
61 O00011eHNEe U CUCTEMATU3ALIS
3HAHUU.
62 KonTtponbHas padora Ne4 o reme

«BaxxHeu1ime MeTajuibl 1 UX
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COCOAUHCHUA.

63 BemecTBa u matepuaisl B 1 bubmuorexa [JOK
IIOBCEIHEBHOM KU3HU UEIOBEKA. https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHUE 1 bubmmoreka [JOK
OKPYKAarOILEH CpeIbl. https://m.edso00.ru/00ae4270
65 Ponb xumuu B penieHnu 1 bubnuoreka [IOK
IKOJIOTHYECKUX MPOOIIEM. https://m.edsoo.ru/00ae4270
66 O06o0011eHEe U cUCTeMaTU3aIus 1 bubnnorexa [HOK
3HAHUMU. https://m.edsoo.ru/00ae0dOa
67 O06o00mIeHne U cucTeMaTH3aIs 1 bubmmoreka [IOK
3HaAHUU https://m.edsoo.ru/00adb33c
68 O06o0011eHre U cucTeMaTu3alus 1 bubnnoreka [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME
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