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1. COAEP/ KAHUE YYEBHOI'O IPEIMETA

8 KIIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemiecTB. [loHsiTHE O METOMaxX MO3HAHMWS B XMMHUU. UMCTBIE BEIIECTBA U CMECH.
Cnoco0nI pa3aeneHust cMecei.

ATOMBI M MOJIEKYJbl. XHUMHUYECKUE dJIeMEHThl. CHMBOJBI XHUMHUYECKHX
aneMeHTOB. [IpocThie U ClIoXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckass ¢opmyna. BaleHTHOCT, aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTEenbHAST MOJIEKYJISIpHAass Macca. MaccoBasi 10711 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemectBa. Monb. MossipHas Macca. B3auMocCBsA3b KOJIWYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHMI] BemiectBa. Pacu€tel mo dopmynam
XUMHUYECKUX COCTMHEHMUI.

®uU3NYECKUe U XMMUYECKUE ABJICHUS. XUMUYECKasi peakius U €€ MpU3HaKu.
3aKOH COXpaHEHMsI MacChl BemecTB. XuMmuueckue ypaBHeHus. Kmaccudukarms
XUMUYECKUX peakIuii (COeqUHEHNUs, Pa3JIOKCHHS, 3aMEIICHUs, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpUu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJO0BAaHUEM, U3YyUYEHUE U OMUCAHUE
¢uznueckux CBOMCTB 00pa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOIO/IeHHE
¢usznueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pACTUpAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, NMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIOICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklUuil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHON KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHE THAPOKCUIA
menu (1) mpu HarpeBanum, B3auMoaelcTBUE kKene3a ¢ pactBopom coau meau (11),
U3y4eHHE CIOCOOOB pa3/elieHus CMECEil: ¢ MOMOIIbI0 MarHuTta, (PUIbTpoBaHUE,
BbITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, MpOBEJCHUE OUYNCTKU MTOBAPEHHOU
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJIbTATOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJENIEH MOJIEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Boznyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrnocoObl
MOJIYYEHUs KHUCIOpoJa B Ja0Opatopuu H NOpOMbIIUIEHHOCTH. Kpyrosoport
Kuciopozaa B mpupoae. O30H — auioTponHas MOAUGUKAIIS KACIOPOa.

TemnoBoil 3PGheKT XUMUYECKOW peakiuu, TEPMOXMMHUYECKHUE YpaBHEHMUS,
9K30- U DSHJOTEPMHUYECKHE pEAKUHMHU. TOIUIMBO: yrojib M METAaH. 3arpsi3HEHHE
BO3/1yXa, yCUIIEHHE NapHUKOBOTO 3¢ (eKra, pa3pylieHue 030HOBOTO CIIOsI.



Bomopon — »amemeHT M mpocrtoe BewmecTtBo. Haxoxaenue Boaopona B
npuposie, (GulMUeckue MW XUMUYECKUE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnotsl u conm.

Momnsipabiii 00bEM ra3oB. Pacy€Thl M0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CcBoMCTBAa BOAbL. Boma Kkak pactBoputenb. PacTBOpBHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jis BELIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neopranumdeckux coenuneHuit. Oxcuabl. Knaccudukanms
OKCUJOB:  coyieoOpa3ytonie  (OCHOBHbIE,  KHUCJOTHblE, aM@oTepHble) W
HecosieoOpasyromue. Homenknatypa okcuaoB. ®Pusznueckue M XUMHUYECKHE
cBoicTBa OKCU0B. [loyueHune okcuaos.

OcHoBanus. Krnaccudukanuss OCHOBaHMMN: MIENOYM UM HEPACTBOPUMBIC
ocHoBaHMsl. HoMeHknatypa ocHOBaHui. PU3MUYECKME W XUMHUYECKHE CBOMCTBA
ocHoBaHui. [losrydeHrne oCHOBaHUI.

Kucnotel. Knaccudukamus kucinor. Homenknarypa kucinor. dusudeckue u
XUMHUYECKHE CBOMCTBa KuUCIOT. Psa aktuBHoctu MetayuioB H. H. bekerosa.
ITony4yeHnue KUcior.

Conu. Homenknarypa comneil. @uszndeckne U XMMUYECKHUE CBOMCTBA COJICH.
[Tomyuenue counen.

['eHeTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAMHEHUM.

Xumuueckuit IKCnepumenm:

KA4EeCTBEHHOE OIPEACIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AYXE, IOJIYUYCHHUE,
coOupaHue, pacro3HaBaHWE M M3YyYEHHE CBOICTB KHCIOPOJa, HaOIIOACHUE
B3aMMOJICCTBUSL BEUIECTB C KUCIOPOJAOM U YCIOBHUS BO3HHUKHOBEHUS U
NpeKpaileHus ropeHus (mokapa), O3HaKOMJICHHE C o00pa3laMud OKCHUIOB H
OMKMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpAHHME, pACMO3HABAaHWE W H3YyUCHUE
CBOWMCTB BOJOpona (ropeHue), B3auMojeicTeue Bomopoga ¢ okcumaom meau (I1)
(BO3MOKHO HCIOJIb30BaHUE BHUJACOMATEPHUAJIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECTB
KOJMYEeCTBOM | MOJIb, HCCIEAOBAHHE OCOOCHHOCTEW PACTBOPECHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHE PACTBOPOB C OMNPECIEHHON
MAacCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBUE BOJBI C METAJLUIAMU
(HatpueM ©  KaibliieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIECOMATEPHUAJIOB),
UCCJIeIOBaHNE O0pa3lOB HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX KIACCOB,
HaOJFOICHNE M3MEHEHHUsI OKPACKH WHIUKATOPOB B PAcTBOpPAxX KUCIOT W IIEIOYEH,
u3yueHue B3aumojieicTBus okcuaa meau (ll) ¢ pactBopoM cepHON KHUCIOTHI,
KUCJIOT C METAJUIaMH, PEAKUUM{ HEUTpalIu3aluu, IOJy4YeHUE HEPACTBOPHUMBIX
OCHOBaHMM, BBITECHEHUE OJIHOTO METajyla JAPYTMM M3 PacTBOpPA COJIM, PELICHUE
JKCIIEPUMEHTAJIBHBIX 3aJlad N0 Teme «BaxHenmme Kinaccbl HEOPraHU4YECKUX
COCMHEHUI.



HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
aemenToB JI. HU. MenpeneeBa. Crpoenne aTomMoB. XMMHUYECKasi CBf3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble MOMBITKU KiIacCU(UKAIUM XUMUYECKUX 3yieMeHTOB. [loHsiTue o
IPYIINax CXOJHBIX DJEMEHTOB (IEJOYHBbIE U MIECJTOYHO3EMEIbHBIE METAJLIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIE 00pa3yoT aM(pOTEpHbIE OKCUIBI
Y TUJIPOKCUJBI.

ITepnonnueckuit 3akoH. Ilepuoanueckas cucrema XUMUYECKUX DIIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas ©  JJIUHHONEpPUOAHAS  (OPMBI
[Tepunonnueckoit cucrtembl xumuueckux aneMeHToB J{. 1MI. Menneneesa. [lepuoast
U rpynnbl. DU3NYECKUN CMBICT MTOPSAKOBOTO HOMEpAa, HOMEPOB INEpuoja H
TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX saep. M3otonbl. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX  00O0JIOYEeK aTOMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl JI. M. MenneneeBa. XapakTepuCcTHKa XUMHYECKOTO
BJIEMEHTA 10 €ro MoJIoKeHUIo B [lepunoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHUSI pajuyca aTOMOB XUMHUUYECKUX JJIEMEHTOB,
METALIUYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYIIaM U NEPUOAaM.

3nauenue I[lepuoauueckoro 3axkoHa u [leproanueckoit CUCTEMbI XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. M. MenneneeB — y4yéHbli U
CpaKJIaHUH.

Xumudeckass cBsizb. KoBaneHTHass (MOJiApHAasT HW  HEMOJsApHAs) CBS3b.
DIIEKTPOOTPHUIIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHus.  OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIIUU.
[Iporieccrl OKUCIEHUST U BOCCTAaHOBJICHUSA. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3ydeHrne oO0paslloB BEIIECTB METANIOB M HEMETAIJIOB, B3aUMOJCHCTBUE
TUJIPOKCHIA IIMHKA C PACTBOPAMHU KHUCJIOT W IIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUU
(ropeHue, peakiuy pa3ioKeHus, COSTUHEHUS).

Mexcnpeomemmunie ceasu

Peanuzamus MeXnpeaMETHBIX CBSI3€H IMPU M3YYECHUH XUMHUM B 8 Kjacce
OCYILIECTBIIICTCS Yepe3 UCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATHM, TaK W TOHSITUN, SBJISIOIIAXCS CUCTEMHBIMU ST OTJEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O [UKJIA.

OO0mue ecTeCTBEHHO-HAYUYHBIC TIOHATHS: HAyIHBIM (PakT, THIOTE3a, TCOpHS,
3aKOH, aHaJIN3, CHHTE3, KilacCu(HKaAIMg, TEPUOJAMYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHHUE, MOJICIIb, SIBJICHHUE.

dus3nka: MaTepusi, aToOM, OJCKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIHWI,
W30TOIIbI, PAANOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUYECKUN 3apsijl, BEIIECTBO, TEIO,
00BEM, arperaTHOE€ COCTOSIHHE BEIECTBA, ra3, (U3MYECKHUE BEIWYWHBI, ¢IHHUIIBI
U3MEPEHHUS, KOCMOC, TIJIAHETHI, 3BE3/1b1, COMHIIE.

buonorus: dorocunTes, apixanue, onocdepa.



I'eorpadus: armocdepa, rugpocdepa, MHUHEpadbl, TOPHBIE MOPOJIBI,
ITOJIE3HBIE UCKOMAEMBIE, TOILINBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTBo 1 XUMHYeCKasl peaKkuus

ITepnonnueckuit 3akoH. Ilepuoanuueckas cucrema XUMUYECKUX IIEMEHTOB /l.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHMH CBOWCTB
XUMUYECKUX DJJEMEHTOB INIEPBBIX TPEX TMEPUONOB, KaJIWs, KadbLHUs M UX
COCMHEHUN B COOTBETCTBUU C IIOJOXKEHHMEM DJJIEMEHTOB B Ilepuonuueckon
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BeliecTBa: BHJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTATIMYECKHAX
PEWETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUINYECKON PEIETKU U
BUJIa XUMUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XHUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pPa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMU4ecKuX peakiui Mo pa3iudHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYaCTBYIOUIMX B pPEaKUMM BEHIECTB, MO TEIUIOBOMY 3(PQeKTy, o
U3MEHEHMIO CTETIEHEW OKUCJICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTH, IO
YyYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEaAKIMHU, TEPMOXUMHUYECKHE
YpaBHEHHS.

[lonarue o ckopoctu xumuueckoi peakuuu. [loHsTne 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKHX peakuusx. [IoHsATHE O FOMOTE€HHBIX U T'€TE€pPOr€HHBIX
peakuuax. llonstue o xaranuse. [lorarue o xumuueckom pasHoBecuu. DakTOpHI,
BIUAIOIIME HA CKOPOCTh XMMMUYECKON pPEaKIUU U IOJOKEHUE XUMHUYECKOIO

pPaBHOBECHSL.
OKHUCITUTENTHPHO-BOCCTAHOBUTEIBHBIE  PEAKlUU,  AJIEKTPOHHBIM  OajaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaKLuu. CocraBneHue YpaBHEHUU

OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHUil €  HUCIOJB30BAHUEM  METOAA
AJICKTPOHHOTO OajaHca.

Teopust 3IEKTPOIUTHUECKON AUCCONUALNH. DIEKTPOIUTHI U HEIIEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AucCOLMAlUM BELIECTB C PA3JIMYHBIMU BUAAMHU
XuMHu4eckor cBs3u. Ctenens aucconuanui. CHUIbHBIE U CIIa0ble DJIEKTPOIIUTHI.

Peakiiun noHHOr0 0OMeHa. Y CIOBHS NMPOTEKAHUS PeaKIMil HOHHOTO 0OMEHa,
MOJIHBIE M COKpall€éHHble HWOHHBbIE YypaBHEHHs peakuuil. CBoWcCTBa KHCIIOT,
OCHOBaHM ¥ COJEH B CBETE TMpPEACTaBICHUH 00 DIIEKTPOTUTHIECCKOU
nucconnanu. KayecTBeHHbIE peakiiuyi Ha UOHBIL. [IoHATHE O THAPOIN3E COEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB W HEMETaUIoB (Tpadura W ammasa), CIOKHBIX BEIIECTB
(xopua HaTpus), UCCIEIOBAHHE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakluu
OT BO3JICUCTBHS PA3NMUYHBIX (HAKTOPOB, MCCICIOBAHUE DIICKTPOMPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpolEecca IUCCOLMALMU KUCIOT, MIENIOYEed U  COJIeH
(BO3MOKHO  KCHOJIb30BAaHME BHJIEO MaTE€pUaNIOB), MPOBEICHUE  OIBITOB,



WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKaHUsT  peakuuit HOHHOro  oOMeHa
(oOpazoBaHue ocajka, BbIICICHHE Ta3a, o0O0pa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuu pasioKeHUsl, COSUHEHHUS), PACTIO3HABAHUE HEOPTraHMYECKUX
BEIIECTB C TOMOIIBIO KAauyeCTBEHHBIX pEaklUil Ha HWOHBI, peElIeHUE
AKCTIIEPUMEHTAIBHBIX 3a]1a4.

HemeTannbl 4 MX coeTMHEHUS

OO6masi xapakTepucTHKa TrajoreHoB. (OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3NYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHWMHMUYECKHME CBOWCTBA Ha TMpUMEpe  XJopa
(B3auMoJeiiCTBUE C MeTaUlaMd, HEMeTaJlJlaMH, IleJo4yaMu). XJIOPOBOJIOPO/IL.
ConsiHasi KUCIIOTa, XMMHUYECKUE CBOMCTBA, IMOJydyeHHeE, NmpuMmeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOpOZa Ha OpraHU3M 4YelloBeKa. BakHeiliue XJIopuiabl U HX
HAXOXJICHHE B TIPUPO/IC.

O6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIe CTereHu okuciieHus. CtpoeHne U (PU3MYECKHUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCJIOPOAA U Cephbl. AJUIOTPONHBIE MOIU(PUKAIIMKY KUCIOpOa
U cepbl. XUMHUYECKHE CBOWMCTBa cepbl. CepoBOAOPOa, CTpOoCHHE, (Ppu3MUecKue u
XuMu4eckue cBorcTBa. OKCHIBI CepPhbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIIOB.
Cepnast kuciora, (Qusnueckue U XUMHYECKHE CBOMCTBAa (00IIME  Kak
NpelCTaBUTENsl Kiacca KHUCIOT M crenuduueckue). XUMUYECKHE peaKInH,
JeXalue B OCHOBE IMPOMBIIUIEHHOTO CHoco0a TMOJyYeHHs] CEPHOM KHCIIOTHI.
[Tpumenenue cepHoit kucaoThl. Coliu CEpHOI KUCIOTHI, KaUeCTBEHHAs! peakius Ha
cynbdar-uoH. HaxoxxaeHnue cepbl U €€ COCAMHEHHH B mpupoje. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeW Cpeibl COCIMHEHUSMH cepbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPAILCHHUS.

OO6miast xapaktepuctuka s1meMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTETIEHU OKUCIEHUS. A30T, paclpOCTpaHEHHE B MPHUPOJE,
dusznueckre u XuMU4YecKue cBoiicTBa. KpyroBopoT azoTa B npupoje. AMMHUaK, €ro
dusznueckre U XMMHUYECKUE CBOMCTBA, MOJdydeHue U npuMenenue. Cou aMMOHHS,
X pU3NUECKHe U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasg KHCIOTa, €€ TojydeHue, (PU3NUecKre U XUMHUYECKHE
cBoiicTBa (0OImMe Kak TPEACTAaBUTENS Kiacca KUCIOT H CHerupuyecKue).
Hcnonp3oBaHue HUTPATOB U COJEH AaMMOHHS B KauyeCTBE MUHEPAIBbHBIX
ynoopeHnii. XMMUYECKOE 3arpsi3sHEHHE OKPYKAIOIIEH Cpe/ibl COeTMHEHUSIMH a30Ta
(KUCIOTHBIE MTOKIM, 3arps3HEHHE BO3ayxa, MOYBBI W BomoéMoB). docdop,
aiutoTponHeie Moaudukanuu (ochopa, puzMUecKkne M XUMUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dbochopHas kuciora, GuU3NIeCKIe U XUMUUSCKUE CBOMCTBA,
nonyuenue. Mcmonp3zoBanue hochaTtoB B KauecTBe MUHEPATBHBIX YAOOPESHHUIA.

O6mrast xapaktepuctuka dmeMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHHS.  YTIEpoHd,  aJuIOTPOIHBIC
Moau(dUKalUKU, paclpOCTpaHEHHWE B NpUPOJE, (PU3NUECKUEe U XUMUYECKHUE
cBoicTBa. Ancopbuusa. KpyroBopot yriaepona B npupoge. OKCuabl yriepoaa, ux



(¢uznueckre M XUMHUYECKHME CBOWCTBA, JACHCTBHE HA JKUBBIE OpPTAHU3MBI,
MOJIy4YeHHE U MPUMEHEHUE. DJKOJOTMYECKHUE MPOOJIEMBbl, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), runore3a riao0anbHOro TMOTEIVICHUS KIUMaTa, MNapHUKOBBIN
s dekt. YronpHas KUCIOTa U €€ CONM, UX (PU3NUECKUEe U XMMHUUYECKUE CBOMCTRBA,
nojlyueHue W npuMmeHeHwe. KauecTBeHHass peakiuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIMHE, MPOMBILIIEHHOCTH U CEJIbCKOM
XO35MCTBE.

[lepBoHauanbHbIe MOHATUS 00 OPraHUYECKUX BELIECTBAX KAK O COCAMHEHUSIX
yriaepozaa (MeTaH, 3TaH, STUJIEH, alleTUIIEH, YTAHOJ, TIIMUEPHH, YKCYCHasl KUCIIO0TA).
[IpupoaHble HMCTOYHUKK YIJIEBOJOPOAOB (Yyroib, NPUPOAHBIA Ta3, HedTb),
OPOAYKThl UX mNepepaboTku (O€H3MH), UX pOdb B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTue 0 OMONOTMYECKH BaXKHBIX BELIECTBAX: KUpax, Oeskax, yriaeBojgax — U ux
poJiM B KM3HM 4eloBeKa. MarepuanbHOe €IWHCTBO OPraHUYECKUX H
HEOpPraHMYEeCKUX COeAMHEHUH.

KpemHunii, ero ¢usnueckue ¢ XUMHYECKHE CBOMICTBa, MOJy4eHHE W
npuMmeHenne. CoenuHeHUs KpeMHHs B mpupoje. OOmme mnpeacTaBieHus 00
okcuzae kpemuus (IV) u xpemuueBoi kucnore. CUIMKAThl, X UCIOJIB30BAHKUE B
OBITY, B MPOMBIIUICHHOCTH. BakHelIne CTpoUTENbHbIE MaTepHalbl: KepaMHKa,
CTEKJIO, 1IeMEHT, 0eToH, xkese300eToH. [Ipobrembl 0€30MacHOro MCHOIb30BAHUS
CTPOUTENBHBIX MAaTEPHUAJIOB B TOBCEAHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:

u3ydyeHre 0o0paslloB HEOPTraHWYECKUX BEIECTB, CBONCTB COJSHON KHCIIOTHI,
IIPOBE/IEHNE KAaUEeCTBEHHBIX PEAKIMil Ha XJIOPUI-MOHBI U HAOII0/IeHUE MTPU3HAKOB
UX TPOTEKaHWUs, OMNBITHI, OTpaxarouue (QU3NYECKHe W XUMHUYECKHE CBOMCTBA
raJoreHOoB M MUX COEAMHEHHUH (BO3MOYKHO HCIIOJIb30BAHHUE BHJIEOMATEPUAIIOB),
O3HAKOMJICHHME C O0Opa3lamMu XJOpHUIOB (TaJOT€HUIO0B), O3HAKOMIIGHHE C
oOpaslaMu cepbl W €€  COEOUHEHUSMH  (BO3MOXXHO  HMCIOJIb30BaHHE
BUJICOMATEpUaJIOB), HAOIIOIEHNE Mpoliecca OOYTIIMBaHUS caxapa IO JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOThbI, M3YYCHUE XHUMHUYECKHUX CBOWCTB
paz0aBICHHON CEPHOM KHCIIOTHI, TPOBEACHNE KAUYECTBEHHOM peakIMK Ha Cyibdar-
MOH W HaOIo/leHne Tpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3MUYECKUMH
cBoOWicTBaMU a30Ta, (ochopa U HX COeTUHEHHH (BO3MOXKHO HCIIOJIB30BAHUE
BUJIEOMATEPUAIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHE,
cobupaHue, paclo3HaBaHUE U U3YUYEHHE CBOICTB aMMUaka, IPOBEJICHUE
KaueCTBEHHBIX PEAKIMH Ha MOH aMMOHHUS M (ochaT-uoH U U3ydeHUEe MPU3HAKOB
WX MPOTEKAHUsI, B3aUMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3Yy4YECHHE MoeIen
KPUCTAUTMYECKUX PemETOK anmasza, rpadwura, QymiepeHa, O3HAKOMIICHHE C
MPOLIECCOM  aACOpOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOras3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3YyYEHHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHNE KaYeCTBEHHBIX PEakiuii Ha KapOOHAT W
CUJIMKAT-UOHbBl W HW3yYEHHE TNPU3HAKOB HX MPOTEKAHUS, O3HAKOMIIEHHE C



NPOAYKIMEN CHJIUKATHOW NPOMBIIUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIbHBIX
3aJa4 no TeMe «BaxkHeHne HeMeTallJIbl ¥ UX COCMHCHUS.

MeTaajabl 1 MX COeAMHEHUS

OO6mras xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux mnosioxeHus B llepuoamueckon cucreme xumudeckux isneMmeHros JI. N.
MengeneeBa u ctpoeHusi aTomoB. CTpoeHue MeTtaiioB. Mertajuinueckasi CBsA3b U
METAJUIMYECKAs] ~ KPUCTAUIMYECKAass  pEIETKa.  OJJNEKTPOXUMHUYECKHA  PSf
HanpspkeHuil MetaiioB. dusnyeckne 1 XMMUYECKUe CBOMCTBAa MeTaiuioB. Oomue
crocoObl ToydeHuss MeTauioB. [loHsATHE O KOppO3WHM METANJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrjaBbl (CTajdb, YYT'yH, IIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U MPOMBIITIIICHHOCTH.

[Ilenounble MeTauibl: noJjiokeHue B [lepuoamyeckoil cucTeMe XMMUUYECKUX
anemeHnToB Jl. 1. MenpaeneeBa, CTpoeHHUE HMX aTOMOB, HAaXOXJICHUE B MPUPOE.
dusnyeckue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kamus). OKCUabl U
TUAPOKCHABI HaTpusi W Kanus. [IpuMeHeHue I1IEeOYHBIX METAUIOB U HUX
COEeIMHEHUH.

[IlemouHO3eMEIbHBICE METAJJIbl MAarHuii W KajJdbIUM: TOJOXCHHE B
[Tepuonuueckoit cucreme xumuueckux 3yeMeHToB [[. . Menneneesa, ctpoeHue
UX aTOMOB, HAaXOXJIeHUE B Ipupojie. Pu3nyeckue U XUMUYECKHUE CBOMCTBA MAarHUs
U Kaiplimsa. BakHeimme coeauHeHUs Kaimblius (OKCHJ, THAPOKCHI, COJIN).
JKEcTKOCTh BOABI U CTIOCOOBI €€ yCTpaHEHHS.

ANOMUHME: OJIO)KeHUE B [lepnoanueckoi cucTeMe XMMUYECKHUX AJIEMEHTOB
. . MenneneeBa, CTpoeHHE aTOMa, HAXOXJIE€HUE B mpuponae. Pu3zndeckue u
XUMUYECKHE CBOMCTBA alfOMUHMS. AMDOTEpHBIE CBOWCTBA OKCHJIA U THUAPOKCHUIA
AITFIOMHHHS.

Keneso: monoxenue B [lepuoguueckon cucTeMe XUMHUYECKUX AIIEMEHTOB /I,
. MengaeneeBa, cTpoeHHE aroma, HaxOXIACHUE B Tmpupoje. PU3UYECKUE U
XUMHUYECKHE CBOMCTBA kee3a. OKCHabl, TuApOoKCuabl U conu xenesa (1) u xxenesa
(1), ux coctaB, CBOWCTBA U MOJIYUYCHHE.

Xumuueckuit IKcnepumenm:

03HAaKOMJICHHE C oOpa3llaMd METAUIOB M CIUIABOB, WX (DHU3NYESCKUMU
CBOWMCTBaMH, H3yUYCHHUE  pE3yJIbTAaTOB  KOPPO3UHU  METAUIOB  (BO3MOXKHO
WCIIOIb30BaHUE BHUACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KaJbllis M HaTpusi C BOJOH (BO3MOKHO MCIIOJIB30BAaHUE BUJICOMATEPHAJIOB),
HCCJIEIOBAaHUE CBOMCTB MKECTKOM BOJIbI, MPOIECCA TOPEHHS KEJI€3a B KUCIOPOJE
(BOBMOHO  HCIIOJIB30BAHME  BHUJECOMATEPHATIOB), TMPU3HAKOB  MPOTEKAHUS
KaYECTBCHHBIX PEAKIMH HA MOHBI: MAarHus, KaJIblHs, aJIOMHHUS, IIUHKA, JKEJe3a
(1) u xemne3a (1), mequ (I1), HabGIrOCHUE W OMTUCAHKE MTPOIECCOB OKPAITNBAHUS
MJaMeHH MOHAMM HaTpus, Kajausid W Kajablusd (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHUAJIOB), HCCIICIOBaHHE aM(DOTEPHBIX CBONCTB THJIPOKCH]IA ATFOMUHHS
Y TUAPOKCHUA [IUHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxHeunue
METAaJJIbl U UX COCAUHCHUS.

XUMHA U OKPYXKAKOIIAA Cpeaa



BemecrBa u Marepuasisl B IIOBCEIHEBHOW JXM3HM 4YelloBeKka. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuil B OwbTy. [lepBas momouns mnpu
XUMHUYECKHX OKOTax U OTPABICHUSX.

XVMMHUYECKOEe 3arpsi3HEHHE OKpYKAIOIIeH cpenpl (MpeaesibHas 10IMyCTUMAast
KOHIIeHTpaius Bemects, nanee — [1/IK). Pons xumuu B pemieHu# 3K0JIOTrMYECKUX
npooem.

Xumuueckuit IKcnepumenm:

U3y4yeHHe o0pa3loB MaTepHalioB (CTEKIIO, CIUIaBbl METAJUIOB, MOJIUMEpPHbBIE
MaTepHabl).

Mescnpeomemmuoie céasu

Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHUMUU B 9 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAayYHBIX
MOHATHM, TaK YU MOHSATUMN, SIBJIAIOLIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TIOHATHS: HAay4YHBIM (pakT, TUmores3a, 3aKoH,
TEOpHUs, aHajdu3, CHUHTE3, KiIacCuPUKalusi, MEepPUOJIUUYHOCTb, HAOIIOEHHE,
AKCHEPUMEHT, MOJIECIMPOBAHUE, HU3MEPEHUE, MOJENb, SBICHUE, NapPHUKOBBIN
3¢ PeKT, TeXHOIOTHUSI, MaTEPUAIIbI.

®usuka: MaTepus, aTroM, OJJIEKTPOH, NHPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TONBI, PaJUOAKTUBHOCTb, MOJEKYJA, O3JEKTPUYECKUN 3apsl, MNPOBOIJHUKH,
NOJYIPOBOAHUKH, JIUINEKTPUKH, (POTOIIEMEHT, BEIIeCTBO, TEJI0, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, paCTBOP, pACTBOPUMOCTb, KPUCTAJUIMYECKAs
pemérka, CriaBbl, (U3MUYECKHE BEIWYUHBI, €AUHUIIBI U3MEPEHUS, KOCMHYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/bI, CONHIIE.

buonorusi: dotocunrtes, IpIxaHue, Ouocdepa, ’3KOCUCTEMa, MHUHEpaIbHBIC
yI0OpeHUsI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, MTUTATEIbHbIC BEIIECTRA.

I'eorpadmsa: armocdepa, rtuapochepa, MUHEpadbl, TOPHBIC IOPOIHI,
MOJIE3HBIE HCKOIIaeMBIE, TOILIUBO, BOJHBIC peCypCBl.



2 H.]IaH]/IpyeMble pe3yJbTaThbl 0OCBOCHUA yqeﬁnoro npeamMera

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yibTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCIIUTATEIILHOM JIEATEIbHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUHUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBE MpaBUJIaMU M HOPMaMU MOBEJIEHUS M CHOCOOCTBYIOT IIpolieccam
CaMOTO3HaHMs, CAMOPA3BUTHS U COLIMATU3AIMKI 00yYaOLIUXCSl.

JInuHOCTHBIE  pE3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSl CHUCTEMOM TMO3UTHUBHBIX I[IEHHOCTHBIX OpHEHTAllUd W
paclIMpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHUS .

[IEHHOCTHOT'O OTHOIIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HaydyHOMY HAacJeJuI0, MOHMMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYKH B KU3ZHU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUE O
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 YCTPONCTBE MUpa U OOIIECTBRA;

2) rpaIaHCKOT0 BOCTIMTAHUS:

NPEACTaBICHUS O COIMAJIBHBIX HOpPMax M TpaBUIaX MEKIUYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIIENOBATEIbCKOM, TBOPYECKOM M JPYrUX  BUJAX
JESITEIbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOHM MAESITeNbHOCTH IpH
BBIMIOJTHEHUU YyY€OHBIX, I103HABATENbHBIX 3a]a4, BBIMOTHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIEcce ITOW Y4YeOHOUM JesATEIBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKH CBOMX TOBapUUIEH C MO3ULIHUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSI

MUPOBO33PEHUYECKHE MPEACTABICHHUS O BEIIECTBE U XUMHUUYECKOW peaKiuu,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKW U COCTABIISIIOLIHE
OCHOBY Il IOHUMAHUS CYIIHOCTA HAYyYHOM KapTUHBI MHpA, MPEIACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI NPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

MI03HABATEJIbHbIE MOTHBBI, HAIPABJICHHbIE HA TMOJIYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHUS HAOIIOMaeMBIX TPOIECCOB U SIBICHUH,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HAaBBIKOB CaMOCTOSATEIBHON paboThl ¢ YYeOHBIMH TEKCTaMH, CIPABOYHOM
JTUTEpaTypor, JAOCTYIMHBIMU TEXHUYECKUMHU CPEACTBAMH HH(POPMAILIMOHHBIX
TEXHOJIOTHU;

UHTEpEC K OOYyYEHHI0O M TO3HAHUIO, JIOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, MPOEKTHOM M HUCCIEAOBATEIBCKOM
NEATEeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPAaBICHHOCTH U YPOBHS OOy4yeHUS B
JTaJIbHEUIIIEM



4) popMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH U3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 KU3HU, OCO3HAHHUE TMOCJEACTBUU U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJUMOCTU COOJIIOZICHUS TMpaBWi O€30MacHOCTH MpU  OOpalleHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peasibHOM KU3HH;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEpEC K MPAKTHYECKOMY M3yUEHHIO npodeccuit u Tpyaa pa3indyHOro poja,
yBaXEHUE K TPYAYy M pe3ysibTaTaM TPYAOBOM AEATEILHOCTH, B TOM 4YHUCJIE Ha
OCHOBE NPUMEHEHMs] TPEIAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHJUBUIYaTbHON TPACKTOPUHU MPOJOJDKEHUST 00pa30oBaHus ¢ yU4ETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHEnIHOM nMpodheCCUOHAIBHOM JEATeTbHOCTU U Pa3BUTHUSI HEOOXOIUMbBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPO(ECCHOHATBHOM CpeJie;

6) IK0JI0rH4ecKOro BOCIUTAHHUS:

IKOJIOTUYECKHU 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAaHUS, TIOHUMAHHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3UYECKOMY M TICUXUYECKOMY 3JI0POBBIO, OCO3HAHUE IICHHOCTH COOJIIOICHMUSI
mpaBuiI O€30MaCHOTO MOBEACHUS MPU PadOTE C BEIISCTBAMH, a TAKKE B CUTYAIIHX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMUH, IS
peuieHns 3a/1a4, CBA3aHHbBIX C OKPY’KAIOIIEH IPUPOIHOM CPENOM, AJI MOBBIIEHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIbTYpbl, OCO3HAHMs TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M IMyTeH UX pelieHus MOCPEACTBOM METOJO0B XHMHH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAThCA UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM U COLIMAJIbHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanmpeIMETHBIX peE3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMuUpOBaHUS MHUPOBO33pEHHUs OOIICHAYy4YHBIE TOHATHUA (3aKOH, TEOpus,
MIPUHIINI, TUTIOTe3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
WCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPENCTABICHUE O IIEJIOCTHOM
HAyYHOU KapTHUHE MHpA, M YHUBEpCAIbHbIC yueOHbIC NeiCTBUS (ITO3HABATEIbHEIC,
KOMMYHUKATHBHBIC, PETYISATHUBHBIC), KOTOphIE OOECTeUnBAOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY TUIAHHPOBAHUIO M OCYIIECTBICHHIO y4eOHOM
NEeSATETbHOCTH.

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornueckue aAeiicTBU:

YMEHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOEHUU
3HAHUMN: pacKPhIBaTh CMBICI XUMHUYECKHX MOHATUN (BBIACIATH UX XapaKTEpHbIC
MPU3HAKU, YCTaHABIMBATh B3aUMOCBSA3b C JAPYTMMHU MOHSITHUSIMH), UCIIOJIH30BATh
MOHATHUS JUIs1 OOBACHEHUS! OTJEIbHBIX (DAKTOB U SIBJICHUM, BEIOMPATh OCHOBAHUS U



KpUTEpUU ISl KIACCU(PUKAIMU XMMHYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
YCTaHaBIIMBAaTh MPUYUHHO-CIIECICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HU3Y4YECHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTUBHBIC, ICIYKTUBHBIEC, [0 aHAJIOTUN),
JienaTh BHIBOBI U 3aKIIIOUCHHUS;

yMEHUE TMPUMEHSITh B TIpollecCe€ TO3HAHUS TOHATHS (TIPEAMETHBIE W
METanpeMETHbIC), CUMBOJIMYECKUE (3HAKOBBIE) MOJIETH, UCTIOIb3yEeMbI€ B XUMUH,
peoOpa3oBBIBATH MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI dSJIEMEHTa), XUMH4YecKas ¢opMmysia U YypaBHEHHUE
XUMHUYECKOW PEaKIMU — MPU PEIICHUH y4eOHO-TIO3HABATEIbHBIX 3ajladu, ¢ Y4€TOM
ATUX MOJIEIBHBIX MPEACTABICHUM BBIABIATH M XapaKTePU30BATh CYIIIECTBEHHBIE
MPU3HAKK U3YYaE€MbIX 0OBEKTOB — XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIUH,
BBISIBJIATH ~ OOIME  3aKOHOMEPHOCTH, TPUYUHHO-CJICJACTBEHHbIC CBSI3U U
MPOTUBOPEUHUSI B U3YUAEMbIX IIPOIIECCaX U SIBICHUSX.

Ba3oBble uccienoBarejbckne 1eHCTBUS .

yMEHHE HCIOJIb30BaTh IOCTABICHHBIE BOINPOCHI B KaueCTBE WHCTPYMEHTA
MO3HAHMS, a TakKKe B KadeCTBE OCHOBBI Il (DOPMUPOBAHUS TUIOTE3bI IIO
IIPOBEPKE MPABUIIBHOCTH BBICKAa3bIBAEMBIX CY>K/ICHUI;

npuoOpeTeHne OImbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMH W TMPOBEICHUIO
YUYEHUYECKUX DKCIEPUMEHTOB, yMEHHE HaOmoJaTh 3a XOJOM Ipollecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro Pe3yJbTaT, POpMYyJIUpPOBaATH 00OOLIECHUS U
BBIBOJBI 10 pE3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUSA, COCTABIATh OTYET
0 MpoJieNTaHHOM padoTe.

Pab6ora ¢ undgopmanmeii:

yMEHHE BBIOMpaTh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIIUIO
pPa3TUYHBIX BUAOB U (HOPM MPECTABICHUS, MOJIyYaeMyl0 U3 Pa3HBIX UCTOYHUKOB
(Hay4yHO-TIONYJISIpHAST  JIUTEpATypa XUMHUYECKOTO COAEpP)KAHMS, CIPABOYHBIC
nocobusi, pecypcbl HMHTepHETa), KPUTUYECKUA OIICHHUBATH NPOTUBOPEUYUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

yMEHHE MPUMEHSTh PA3IMYHBIE METOJBI M 3alpOoChl MPU MOUCKE U OTOOpE
UHPOPMAIIMK ¥ COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIUMBIX ISl BBITIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7]a4 OMPEEeAEHHOTO TUTIA, TPUOOPETEHHUE OTbITA B
0o0NacTH  MCTONB30BaHMUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOT'O MCIIOJIb30BaHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BBHIOMPATh ONTUMANBHYIO (pOpMy TIpecTaBlieHus nHDOpMAIuu u
WUTIOCTPUPOBATh pEUIaeMble 3aJaud  HECJIIOKHBIMU CXEMaMH, JHarpaMMamu,
apyruMu popMamu rpaduKi U X KOMOWHAIIUSMU,

YMEHUE HCHOJIb30BaTh M aHaJuM3UpOBaTh B Mpolecce ydyeOHOH U
MCCJIEIOBATEIBCKON ACATEIHPHOCTH WH(DOPMAIUIO O BIMSHUU TPOMBIILICHHOCTH,
CEJIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAOIIEH MPUPOIHOU
CpeJbl.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE 1€ iCTBUS:



yMEHHUS 3aJaBaTh BONpPOCHl (B XoAe JAuaigora U (Wiu) JUCKYCCHHM) TIO
CylIeCTBY  oOcyxjgaeMod  Tembl, (QopMyaupoBaTh CBOM  IPEHJIOKEHUS
OTHOCHUTEJIBHO BBIMIOJHEHUSI TIPEAJIOKEHHOMN 3a/1a4H;

YMEHHUS  MPEJCTaBIATh  MOJYYEHHBIE  pe3yibTaThl  IMO3HABATEJIbHOM
NEATeIbHOCTH B YCTHBIX M TMHUCHBMEHHBIX TEKCTax; JeiaTh MPEe3eHTALHI0
PEe3yIbTATOB BBHIMIOJIHEHUSI XUMHYECKOTO IKCIEpUMEHTa (Ja00paTOpHOTO OIbITA,
1a00paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MPOCKTA);

yMEHUS Yy4eOHOTO COTPYJAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABATEIBHOM U MCCJIEAOBATEIILCKOW  JICSITEBHOCTH  TPU  PEIICHUU
BO3HUKAIOUIMX MpOOJieM Ha OCHOBE Y4€Ta OOILIMX HMHTEPECOB U COIJIACOBAHMUS
no3unuii (00CyXaeHUsI, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbID», KOOPAUHAIIUS
COBMECTHBIX JICHCTBUM, OIpeJeseHne KpUTEpUEeB IO OIIEHKE KauyecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryisiTuBHBIE YHUBEpPCAIbHbIE YUeOHbIEe 1eiCTBHS:

YMEHUE CaMOCTOSITEIILHO OINPENeATh I[N ACATEIbHOCTH, TJIaHUPOBATH,
OCYIIECTBIIATh, KOHTPOJIUPOBATh U NPH HEOOXOJMMOCTH KOPPEKTHPOBATH CBOIO
JEeSITENbHOCTD, BEIOMpATh Hanbolsiee 3(h(PeKTUBHBIE CIOCOOBI PEIICHUs] YUEOHBIX U
MO3HABATEILHBIX 3a7]a4, CaMOCTOSITEJIbHO COCTaBIATh WJIM KOPPEKTUPOBATH
MPEIOKEHHBIA aJTOPUTM JICUCTBUN TIPU BBINIOJTHEHUU 3aJaHUNd ¢ Y4ETOM
MOJIYYEHUs HOBBIX 3HAHMU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKITUsX,
OLICHMBATh COOTBETCTBHE MOJYYEHHOIO pe3yJibTaTa 3asBJICHHOW LIETH, YMEHHE
UCIIOJIb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, MIPeAJiaracMble B YCIOBUH 3aJaHH.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pE3yJNbTATOB IO OCBOCHHUIO 00S3aTEIHHOTO
collep>KaHMsl, YCTAHOBJIEHHOIO JaHHOM (¢enepaiibHON pabdodeil mporpammoit,
BBIJICIISIIOT: OCBOCHHBIE OOYYAIONMMUCA HAay4YHBIE 3HAHUS, YMEHHUS U CIOCOOBI
NeHUCTBHM, crenupuyeckue [ MpeaMeTHOW obmacth «XuMHS», BHUIBI
NESTENBbHOCTH TI0  TOJYYEHHI0O HOBOTO  3HAHUSA, €ro HMHTEepIpeTaIui,
peoOpPa3oBaHUIO U IPUMEHEHUIO B PA3IIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K xoniy o6yuenus B 8 kiacce mpeaMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

e PACKpBIBAaTh CMBICII OCHOBHBIX XHMUYECKHUX IMOHSITHI: aTOM, MOJIEKyJa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BEIIECTBO, CMECH
(omHOpPOJHAsE U HEOJAHOPOAHAS), BaJIECHTHOCTh, OTHOCUTEIbHASA aTOMHASI U
MOJIEKYJISIpHAasi Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsI XUMHYECKOTO DJIEMEHTA B COSAMHEHUH, MOJIIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBAHHUE, COJb, DJIEKTPOOTPULATEIbHOCTb, CTEIECHBb
OKHUCJICHHSI, XUMUYECKasi PEeaKIus, KiacCu(MUKAIMS pPEaKIui: peakiuu
COCMHEHUS, PpEaKUUU pa3JIOKEHUs, PEAKIUU 3aMEIIeHUsl, pPEeaKiuu
oOMeHa, PK30- ¥ SHIOTEPMUUYECKHUE PEAKIINH, TETUIOBON P(HEKT peakinu,
SAIpO aToMa, BJIEKTPOHHBIM CJIOH aToma, aTOMHasi OpOuTaj b, paauyc
aToMa, XMMHYECKasl CBS3b, MOJIAPHAS W HETMOJSpHAs KOBAJICHTHAS CBS3b,



VWOHHAsS CBSI3b, UOH, KaTHOH, aHHOH, PACTBOP, MACCOBasl JOJISI BEIIECTBA
(Mpo1eHTHAs] KOHILIEHTpAIIKsl) B PaCTBOPE;

e WUUTFOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TIOHATHU U
MPUMEHSITh 3TH TIOHATHUS MPU ONMMCAHUM BEUIECTB U UX MPEBPAICHUI;

¢ ICTIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJII COCTaBlIeHUs (DOPMYIT BEIIECTB
Y YPABHCHUN XUMUYECKUX PEAKLINM;

e OTIPEJICNIATh BAJICHTHOCTh AaTOMOB JJIEMEHTOB B OMHApHBIX COCIUHEHUSX,
CTENEHb  OKHCIEHMsI  DJEMEHTOB B  OMHApHBIX  COCIUHCHUSX,
MIPUHAJIEKHOCTh BELIECTB K OIPEACIEHHOMY KIACCy COCIUHEHUH II0
dbopmynaM, BHJ XUMHYECKOW CBsi3u (KOBAJICHTHasT W HOHHAas) B
HEOPraHWYECKUX COCJTUHECHUSAX;

epackpbiBaTh cmbich llepuonnueckoro 3akoHa JI. M. Mengeneesa:
J€MOHCTPUPOBATh IMOHUMAHHUE TMEPUOJNYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX 3JIEMEHTOB OT MX TojoxkeHus B Ilepuomuueckoi cucreme,
3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, MOCTOSTHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YYE€HUsI, 3aKOHAa ABOTaIPO;

e ONMCHIBATh M XapakTepu3oBaTh Tabmuunyro (opmy Ilepuogudeckoii
CUCTEMBbl XUMHMYECKMX OJJIEMEHTOB: pa3jinyaTh TMOHITUSA «TJIaBHAA
noarpynna (A-rpymma)» u «modounas noarpymnmna (b-rpymnmna)y, mansie u
OoJIbIIIE TIEPHOJIBI, COOTHOCUTH OOO3HAUCHMs, KOTOPhIE HMEIOTCS B
tabiuue «llepmonnueckass cucrtema xumudeckux osnemeHtoB J[. U.
MeHnneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKUX IJIEMEHTOB (COCTaB | 3apsij Ajlipa, 00IIee YUCIO 3JIEKTPOHOB
U pacipeiesIeHUE UX MO AIEKTPOHHBIM CIOSIM);

o KJIACCU(PUIIMPOBATh XMMHYECKUE DJIEMEHThI, HEOPraHMYECKUE BEIlECTBa,
XUMUYECKUE peakuuH (MO0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, 1O TEIJIOBOMY 3D (PeKTy);

e XapaKTepHu30BaTh (OMHUCHIBATH) OOIME XWMUYECKHE CBOICTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAsl OMUCAHUE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIU;

e IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kauy€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XWMHUYECKUX IMPEBpAIICHUI B
Pa3IUYHBIX YCIOBUAX;

* BBIUKCIISITH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChbl BEIIECTB,
MAacCOBYIO JIOJIF0 XHMMHYECKOTO 3JIeMEeHTa 1o (opMylie COEIUHEHUS,
MAacCOBYI0 JOJIKO BEIIECTBA B pacTBOpPE, NPOBOAUTH PACYETHI IO
YPaBHEHUIO XUMUYECKOU peaKIuu;

e IPUMEHSTh OCHOBHbBIE OINEPAllMd MBICIUTEIIBHON JIESITEIbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHCHHE, OOOOINCHHE, CHCTEeMATH3allHio, KIIacCU(PUKAIUIO,
BBISIBIICHUE MPUYMHHO-CJIEJICTBEHHBIX CBA3€M — MJI1 U3Yy4YEHUS CBOMCTB
BCIIECTB M XHMHUYECKHX pPEAKIUW, €CTECTBEHHO-HAYYHBIE METOJbI
MO3HAHUS — HAOJIOJICHHE, W3MEpPEHUEe, MOJCIIMPOBAHUE, SKCIEPUMEHT
(peanbHbIN U MBICJICHHBIN);



e CJIEJIOBAThH MPaBUJIaM TMOJb30BAHUS XUMUUYECKON MOCYI0M U 1a00paTOpHbIM
o0Opy/loBaHMEM, a TaKKe TMpaBWwiIaM oOOpallleHHs C BEIIeCTBaMU B
COOTBETCTBMM C HWHCTPYKIMSIMU TIO BBINOJHEHUIO JIa0OpPaTOPHBIX
XUMHYECKUX OMNBITOB IO TOJYYEHUIO U COOMPaHUIO Tra3000pa3HbIX
BeleCTB (BOJOpOJa M KHUCJIOpPOJAA), IPUTOTOBICHHUIO PacTBOPOB C
OIPENICIIEHHON MAacCOBOM JOJIEW PACTBOPEHHOTO BELIECTBA, IUIAHUPOBATH
U TIPOBOJAUTH XMMUUYECKUE IKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB
niesioyed M KUCJIOT € MOMOIIBI0 MHIUKATOPOB (Jlakmyc, dheHondTanerH,
METUJIOPAHK U JIPYTHE).

K koHiry oOydenus B 9 kjiacce npeIMeTHbIC Pe3yJIbTaThl HA 0230BOM ypOBHE

JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMIUXCS YMEHUM:

e PACKpBIBaTh CMBICJI OCHOBHBIX XHMHWYECKUX TOHSATHUN: XUMHUUYECKUU
dJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHUOH, MPOCTOE BEIECTBO,
CJIO’)KHO€ BEIIECTBO, BaJE€HTHOCTh, D3JIEKTPOOTPHUIATEIBLHOCTh, CTEIECHBb
OKHCJICHUSI, XUMUYECKasi PeaKIus, XUMUIECKasl CBSI3b, TEIIOBOM 3(PdekT
peakiuu,  MOJib,  MOJISIpHBIA  00BEM,  pPacTBOp,  DJIEKTPOJMTHI,
HEAJICKTPOJIMTHI, JJICKTPOJUTUYECKAS TUCCOLMANMS, PEAKIIMA HOHHOTO
oOMeHa, KaTaJiu3aTop, XHMHYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMbIE pEaKIMU, OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PpEaKIInU,
OKHCITUTEb,  BOCCTAHOBHUTENIb,  OKHCJIEHHE U  BOCCTAHOBJICHHE,
ajoTponusi, aMpOTepHOCTh, XMMHUYECKasi CBs3b (KOBaJEHTHAas, MOHHAs,
MeTaJInyeckas), KpUCTaInueckas pemérka, KOppO3usi METaJlIoB,
CIUIaBbl, CKOPOCTb XHMMHUYECKOW peaKkUuu, MpPeaeabHO JOIyCTUMAas
koHueHTpauus [IJIK BemecTna;

e WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX MOHITHH U
NPUMEHATH 3TH HOHITUS MIPU ONUMCAHUU BEUIECTB U UX MPEBPALLCHHI;

e CTIOJIH30BaTh XUMHUUYECKYIO CUMBOJIUKY JIJIsi COCTaBIeHUsI (OpPMYI BEIIECTB
Y YPABHCHUN XUMHUYECKUX PEAKIIHNM;

e OIIPEENATh BAJIEHTHOCTh U CTENEHb OKUCIICHHS XUMHUUYECKUX AJIEMEHTOB B
COCMHEHUAX pA3JIMYHOIO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COEIWHEHUU 1o (opMmyriaMm, BHI XUMHUYECKOU
CBA3U (KOBaJIEHTHAs, HWOHHAs, METaJUIM4YeCcKas) B HEOPraHMYECKUX
COCIMHEHHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapakTep cpeibl B
BOJHBIX PAaCTBOpPaX HEOPraHMYECKUX COCIUHEHUH, TUI KPUCTAJUIMYECKOMN
PEIETKH KOHKPETHOTO BEUIECTRA;

epackpbiBaTh cMbICT Ilepuognueckoro 3akona JI. WM. MenaeneeBa u
JEMOHCTPUPOBATh €ro TMOHUMAaHHME: OINUCHIBATh M XapaKTEPU30BaTh
Tabmmunyto dopmy Ileprmogndeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paznuyath MOHATHS «JaBHas noarpynmna (A-rpynmna)» U «noOoyHas
noarpynna (b-rpynma)», Maible U OOdbIIME NEPUOMBI, COOTHOCHUTH
o003HaueHUsI, KOTOpPhIE WMEIOTCS B TIEPUOAUYECKON Tabmwie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHMUYECKHUX
AJIEMEHTOB (cOCTaB MW 3apsij slpa, OOIIee YUCIO DJIEKTPOHOB U



pacrpefieieHue HX MO0 DJIEKTPOHHBIM CJO0sIM), OOBSICHATH O0OIIHe
3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB SJIEMEHTOB M MX COEJUHEHUI B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

o KJIACCU(DUIIMPOBATh XWMHYECKUE JJIEMEHThI, HEOPTraHWYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBy Y4YacTBYIOIIUX B PEAKIUU
BEIIIECTB, MO TEIJIOBOMY 3(PheKTy, M0 M3MEHEHUIO CTETICHEH OKUCICHUS
XUMHUYECKHX JIEMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBATH) OOIIME U cHeHU(DUUECKHEe XUMUUYECKHUe
CBOMCTBa TIPOCTBIX M CJIOXKHBIX BEIIECTB, TOJTBEPXKIasi OIMHUCAHUE
npuMepaMy MOJICKYJISIPHBIX W HOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XUMHYECKUX PEaKIIHiA;

e COCTaBJIITh YPABHEHUS JIEKTPOTUTUYECKON TUCCOIMAIIUN KUCIIOT, IIeI0UYeh
U COJICH, MOJIHBIE U COKpaIIEHHBIE YPAaBHEHUS PEaKIuii HOHHOTO 0OMeHa,
ypaBHEHUS PEaKIHi, MOATBEPKAAIONINX CYIIECTBOBAHUE T€HETUYECKOM
CBSI3U MEXK]Iy BEIECTBAMU Pa3IMUHBIX KJIACCOB;

e PACKpBIBaTh  CYIIHOCTh  OKHCIWTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUM
MIOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHca 3THX PEaKIIHii;

e IPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHHMS XWMHYECKHUX TIPEBpAIlCHUH B Pa3IUIHBIX
YCIOBUSX;

¢ BBIYUCJIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOrO0 3JIEeMEHTa 1o (opMylie COEIUHEHUS,
MAacCOBYIO JIOJIF0 BEIIECTBA B PACTBOpPE, TMPOBOJIUTH PACUYETHl IO
YPAaBHEHHIO XUMHUYECKOUN peaKilny;

e COOJIIO/IaTh MpaBUJIA MOJIB30BAHUS XUMHYECKOW TOCYI0M M 1a00paTOPHBIM
o0opy/loBaHMEM, a TaKXKe TMpaBmiia oOOpalleHus C BelleCTBAMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB MO TOJYYEHUIO W COOMPAHHUIO Ta3000pa3HbIX
BEILIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

o IPOBOJIUTH PEAKITNH, TTOATBEPKAAIONINE KAYECTBEHHBI COCTAaB Pa3IHMUHBIX
BEIIECTB: PACIO3HABAaTh OMBITHBIM MTYTEM XJIOPUA-, OpOMHI-, WOAHI-,
kapOoHat-, ¢docdar-, cuiukar-, cyiabhar-, THAPOKCUI-UOHBI, KATUOHBI
aMMOHHUSI ¥ HMOHBI M3YYCHHBIX METAJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILIECTB;

o IPUMEHSATH OCHOBHBIC OTEPAIIMN MBICIUTEILHOU NEATeIFHOCTH — aHAIHU3 U
CHHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTeMaTH3allui0,  BBHISBJICHUE
NPUYMHHO-CIIE/ICTBEHHBIX CBA3€M — JJIs M3YUYEHHs] CBOWCTB BEILECTB U
XUMUYECKUX pEaKlHil, eCTeCTBEHHO-HAay4YHbl€ METOAbl TO3HAHUS —
HaOJIOICHNe, M3MEpEHNe, MOJCIUPOBAHUE, DKCIICPUMEHT (pEaIbHBIN U
MBICJICHHBIN ).



3. TeMaTnyeckoe IUVIAHMPOBAaHHE € YKA3aHUEM KOJHYECTBA aKaJAeMUYeCKHX YacOB, OTBOJMMBIX Ha OCBOEHHE KAaXKI0i TeMbl
y4e0HOro mpeIMeTa H BO3MOKHOCTH HCIO0JIb30BAHHUS 110 ITOI TeMe IeKTPOHHBIX (HH(POBHIX) 06pazoBaTeabHbIX pecypcobl

8 KJIACC
KoanyecTBO yacoB
Ne i/ Tema ypoka DJIeKTPOHHbIE uudpoBbIie
Bcero o0pa3oBaTejibHbIE PeCypChl
Ilpenmer xmMun. Poiib XUMHH B KU3HH
1 qufBeKa Tenra u BemecrBa. TexHuka 1 bubmmorexka HOK
) ) https://m.edsoo.ru/ff0d210c
0€30MacHOCTH.
2 ITousaTre 0 MeTONaX IMO3HAHUS B XUMHUU 1 BubmmoTeka HOK
https://m.edsoo.ru/ff0d227¢e
[Ipaktnueckas pabdora Ne 1 «IIpaBuna
3 paboTel B jabopaTopud U TPHUEMBI 1 bubnuoteka HOK
oOpareHus c 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTIOBAHUEM
4 Uuctele BemectBa W cMmecH. CrocoObl 1 bubnmoreka [HOK
pa3aesieHus: cMecein https://m.edsoo.ru/ff0d26ca
5 e (s pmicpe omern mompemol | 1 Bumorexa 10K
p p P https://m.edsoo.ru/ff0d28c8
COJIH)»
bubnmoreka HOK
6 ATOMBI M MOJICKYITBI 1 https://m.edsoo.ru/ff0d2a6¢
7 XHUMHUYECKUE 3JIEMEHTHI. 3HAKH (CHUMBOJIBI) 1 bubnmoreka [HOK
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA 1 bubnnoreka HOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOIEKYIIPHOE YUEHUE 1 Erbmiorexa HOK
yip yd https://m.edsoo.ru/ff0d2d50
3aKOH IIOCTOSHCTBA COCTaBa  BEIIECTB.
10 Xumnueckass  ¢opmyna.  BanentHocts | 1 bubmorera HOK

AaTOMOB XMMHNYCCKHX 3JICMCHTOB

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

11 OTHOCUTENbHAS aToMHast macca. bubnmoreka HOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo0.ru/ff0d323c
12 MaccoBasi A0Jis1 XMMHYECKOI0 JJEMEHTa B bubmmoreka HOK
COCJIMHECHUU https://m.edso0.ru/ff0d350c
13 KomnuectBo BemectBa. Mosib. MonsipHas bubnuoteka HOK
macca https://m.edsoo.ru/ff0d5230
[IpoBepouHas paboTa: pacyeThl 10
XUMHUYECKUM hopMyliaMm
14 bubmmoreka HOK
DOuU3NYeCKre U XUMUYECKHE SIBIICHUSI. https://m.edsoo.ru/ff0d37fa
XuMUUecKasi peakius
15 [Ipm3nakn ®  yclIOBHS ~ HPOTEKaHUSA bubnuoreka HOK
XUMHUYECKUX PEaKINi https://m.edsoo.ru/ff0d3al6
16 3aKOH  COXpaHEHUs  MacChl  BEMIECTB. bubnuoteka HOK
XUMUYECKUE YPABHECHUS https://m.edso0.ru/ff0d3b88
Broranciienuss koaudyecTBa, MacChl BEIIECTBA bubnmoreka [HOK
17 . _
110 YPAaBHEHUSIM XUMHUUYECKUX PEaKIIHil https://m.edso0.ru/ff0d5708
Knaccudukanuss  XMMHUYECKUX €aKIuin
18 (coe I/IP(};HI/I}IH a3JI0’KCHUS 3aMl; C:I/IH bubmorexa HOK
8 - P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JlomoHOCOB — EHBIN-
19 SHIMKJIOIIEIUCT 06006 eHI/Ieyq u Enbmrorexa HOK
H AT o B https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KoutponpHas pabora Nel mo Teme bubnuoreka HOK
«BelecTBa U XUMHUYECKUE PEAKITUI https://m.edsoo.ru/ff0d4290
Bo3s — cmech ra3oB. CoctaB BO3ayXa.
21 Kncizxon — BJIEMEHT U IIPOCTOE Bemez([:}T,)Bfo bubsnorexa HOK
p p ) https://m.edsoo.ru/ff0d448e
O30H
duznyeckue U  XUMHUYECKHE CBOMCTBA
bubnuoreka 1HOK
22 KHUCIIOpoJia (peakiuu OKUCIEHUs, TOPEHUE).

[Tousitre 00 okcumax

https://m.edsoo.ru/ff0d4614
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Crnoco0bl  modyueHHs  KHCIOpoJa B

bubmmnoreka

HOK

23 nabopaTtopuu " MPOMBIIIICHHOCTH. https://m.edsoo.ru/ff0d497a
IIpuMeHeHne Kucnopoaa
TermoBoit 3dhde eCKOM pea ,
2 omme. 0 repmosmmsceRon. sDun bumorera LOK
’ https://m.edsoo.ru/ff0d4790
OK30- U SOHAOTCPMHUYCCKHX PCAKIUAX
To 0 edTh, 0 €TaH).
25 Ba;J;ZEeHHe(H q;ToBs)lyer Hbcnolélo&ivI Te};)o bubnmotexa HOK
’ https://m.edsoo.ru/ff0d4c4a
IIPEIOTBPAICHUS
I1 0
26 lomyuene 1 codwpame ~ xnoroposs, BuGanorera oK
- . P poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
27 Bonmopox — sneMeHT M mpoCcToe BEIMIECTBO. bubnuoreka HOK
Haxoxnenne B npupone https://m.edsoo.ru/ff0d4ddo
28 du3nyeckue W XHUMHUYECKHE CBOMCTBA bubnmoreka [HOK
Bojiopoja. IIpumenenune Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsATHE O KHCIIOTAX U COMSAX BHOMIOTek HOK
https://m.edsoo.ru/ff0d50d2
30 CnocoOb1 MOy CHUS BOJIOpOIA B bubnmoreka [HOK
nabopaTopuu https://m.edso0.ru/ff0d4ddo
I1 0 No 4
31 «IPI?;TW;;I;M Hpa é)ngI/I a:me Bri)o (o) T(? N;e Enbmrorexa HOK
yi . p FOPOZa, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY
. " bubnmoreka HOK
32 MounsipHbiii 00BEM ra3oB. 3aKOH ABOTaIpo https://m.edsoo.ru/ff0d542e
B 61e
o | Doty sommecrs st tox
. y y https://m.edsoo.ru/ff0d55a0
BEIECTBA WK 00BEMY
Brruucienust 00EMOB ra3oB 10 YPABHEHIIO Eubanorexa LIOK
34 peakiuu Ha OCHOBE 3aKOHa OOBEMHBIX

OTHOIIIEHUH Ta30B

https://m.edsoo.ru/ff0d5708
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bubnmnoreka [HOK

35 DU3NYECKUE U XUMUYECKHUE CBONCTBA BOIBI https://m.edsoo.ru/ff0d587a
36 CocraB OCHOBaHUH. [Tonsitue 00 bubnuoreka HOK
WHJIUKATOpax https://m.edsoo0.ru/ff0d59e2
Bopa kak pacrBoputens. HacelieHHbIE U
37 He}ilacmmeHI;Hﬂe p:CTBOpI)I MaccH;Baﬂ JIOJIst bubmorexa HOK
’ https://m.edso0.ru/ff0d5b40
BEII[ECTBA B PaCTBOPE
[IpakTnueckas pabora Ne 5 mo Teme
38 «[IpuroroBnenue pacTBOpPOB c bubnuoteka HOK
ONpeneNEHHON MAacCOBOM JoJiei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEMIECTBA»
39 KoutponsHast pabora Ne2 mo Teme bubnuoreka HOK
«Kucnopona. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 OKCHIBL: COCTaB, Kiaccudukanus, bubnnorexa IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenue €CKHE  CBOICTBa
41 KHSI}([)[ITI-II;I;IX (I;ICHOEEE?(H HKH aMQ)oBTeHHT;X BHOMIOTek HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcHoBaHus: cocTtaB,  Kiaccuukamusi, bubnuoreka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenne W  XUMHUYECKHE  CBOMCTBA bubnuoreka LHOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 KucnoTsr: COCTaB, Kiaccudukanus, bubnmoreka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyueHnue u XuMU4YeCcKHe CBOMCTBA KUCIIOT bubmorexa HOK
Y1 https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATYpa, CHOCOOBI bubnuoreka HOK
46 . _
MIOJTYy4YEeHUs, XUMUYECKUE CBONCTBA https://m.edso0.ru/00ad9474
[Ipaktuyeckas pabora Ne 6. Pemenune Brbimorexa [TOK
47 OKCMEPUMEHTAJbHBIX  33/lad 1O  TeMe

«OCHOBHBIC KJIaCChbI HCOPTaHUYCCKUX

https://m.edsoo.ru/00ad9b7c
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COEIMHEHUI

['enernueckas cBsI3p MEXKAY Kilaccamu bubnuorexa HOK
48 N )
HEOPraHUYECKUX COCANHEHUI https://m.edsoo.ru/00ad9a50
. bubnuoteka HOK
49 O0001enne U cucTeMaTH3anys 3HAHAN https://m.edso0.ru/00ad9ch2
KonrpoisHas abora Ne3 mo TeMme
50 "OCHEBHHC K?'I&CCBI HEOPTraHUYECKUX bubmmoreka HOK
“n p https://m.edsoo.ru/00ad9ela
COEeAUHEHU I
IlepBeIe IIOMBITKH KJ1acCH(pUKAINN
51 xmp/mqecm/lx 3JIEMEHTOB HOH;[bTI/Ie : o bubmmoreka HOK
’ https://m.edsoo.ru/00ad9ffa
Tpynmnax CXOJHBIX JIEMEHTOB
Ilepmognuecknit 3akoH u Ilepmommdeckas
52 CI/I(?FGMJ; XUMHWYECKUX BJ'ICMCPII)TO;I d " bubmorexa HOK
) ) https://m.edsoo.ru/00ada52c
MenneneeBa
53 Ileproapl, TPYIIILI, TOATPYIIIEL Bubmaorexa HOK
PHOJIBL, TPYIIIBL, TIOTPYIT https://m.edsoo.ru/00ada52c
54 Crpoenune aromoB. CoCTaB aTOMHBIX sIJIEp. bubnmoreka [HOK
W3zoToms! https://m.edsoo.ru/00ada342
CTpoeHne DIEKTPOHHBIX 000JIOUEK ATOMOB
55 BJ'IepMeHTOB Ile ch)) nueckoit cucremsl . U Eubmorexa HOK
pHO o https://m.edsoo.ru/00adaébc
Meunpeneena
XapakTepUCTUKA XUMHYECKOT'O DJIEMEHTA IO
p p o bubnmoreka HOK
56 ero mnoJioxkeHuto B [lepuoandeckoit cucreme _
https://m.edsoo.ru/00ada824
. Y. MeHnaeneeBa
3nauenne Ilepmoamyeckoro 3akoHa IS
57 pasBuTus Hayku W npaktukd.  JI. M. bubnuoreka HOK
MengeneeB —  y4éHbI, memaror H https://m.edsoo.ru/00ada96e
rpaKJaHUH
DNEeKTPOOTPULIATENBHOCTD aTOMOB bubnuoreka HOK
58 )
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnag xuMu4deckast CBsI3b bubmiorexa HOK

https://m.edsoo.ru/00adac34
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Bubnnoreka 1HOK

60 KoBasneHnTHas moJyisipHas XkMU4ECcKas CBSI3b 1 https://m.edsoo.ru/00adaab8
61 KoBanentHas  HemossipHas — XUMUYECKas 1 bubnuoreka [HOK
CBS3b https://m.edsoo.ru/00adaab9
bubnnoreka HOK
62 Crenens, oxuCeHis ! https://m.edsoo.ru/00adae28
63 OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE 1 bubnuoreka HOK
peakuuu https://m.eds00.ru/00adb076
bubnnoreka HOK
64 OxuCIUTETN U BOCCTAHOBUTEITH 1 https://m.eds0o.ru/00adb076
65 KoutponsHast pabora Ned mo Teme 1 bubnuoreka HOK
«CTtpoeHue atToma. XUMHUYECKasl CBSI3b) https://m.edso00.ru/00adb486
66 PesepBHblit YPOK. O600mmenue miloy bubnuoreka HOK
CUCTEMaTH3alus 3HAHUN https://m.edsoo.ru/00adb33c
67 PesepBHbIit YPOK. O6o06mmeHue niy bubnuoreka [HOK
cUCcTeEMAaTU3alys 3SHaHUH https://m.edso0.ru/00ad9cb?2
68 PesepBHbIit YPOK. O06o06mmenne iy bubnuoreka [HOK
cUCcTeEMAaTU3alys 3SHaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KUVIACC

KoaudecTBo 4acoB

DJIeKTPOHHbIE uu¢pposbIe

Ne i/ Tema ypoka
Bcero o0pa3oBaTejibHbIE PeCypChl
[Tepuonnueckuii  3akoH. [lepuonnueckas
pHO PHOJL bubmmoreka HOK
1 cucTeMa XuUMHUYecKux anemenToB J[. H. 1 .
https://m.edsoo.ru/00adb59e
MenneneeBa. TexHuka 6€301aCHOCTH.
3aKOHOMEPHOCTH B UW3MEHEHHH CBOMCTB
2 XI/IMI/I‘IGCKEIX JJIEMEHTOB  TepBBIX Tpéx | 1 bubnmotexa HOK
P P https://m.edso0.ru/00adb6b6
TEPUOJIOB
Knaccudukarus u HOMEHKJIaTypa bubnuoteka HOK

3 1 _

HEOPraHMYECKHNX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bungpl  XMMHYECKOM  CBS3M W THIIBI 1 bubnmmoreka HOK
KPHUCTAJUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KontponpHass pabora Nel mo Teme

5 «IloBTopenue wu  yrayomeHue 3HaHuu | 1
OCHOBHBIX Pa3/iesIoB Kypca 8 Kjacca

6 Knaccudukanus XUMHUYECKUX peaKIuil 1o 1 bubnuoreka [HOK
pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XMMHUYECKOMN pEaKIuH.

7 [Tonsatue o rollz/loreHHblx U TeTe I())reHIII{be 1 Eubmrorexa HOK

p https://m.edsoo.ru/00adbe9a
peaKusx
[lonsiTHE O XUMHUYECKOM pPaBHOBECHUH.

8 @akTophl,  BAMSIOIMIME HAa  CKOPOCTh 1 bubnmoreka HOK
XUMHUYECKOM  pEaKuMM W TOJIOKEHUE https://m.edsoo.ru/00adc28c
XMUMHYECKOTO PaBHOBECHUS
OKHUCIINTENBHO-BOCCTAHOBUTEIIBHBIE bubnuoreka HOK

9 1 _
peakuyu https.//m.edsoo.ru/00adcade

10 Teopust 3MEKTPOJIUTUYECKON AUCCOLUALINU. 1 bubnmoreka HOK
CuubHbIe U cl1abble AIEKTPOIIUTHI https://m.edso00.ru/00adcd68

11 HoHHble ypaBHEHUS peaKkIMi 1 bubnuoreka [HOK
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https://m.edsoo.ru/00add448

XHUMHYECKUE CBOUCTBA KHUCJIOT U OCHOBAHUI

bubnnoreka HOK

12 B cBeTe UHpeHCTaBHeHHH 06 https://m.edsoo.ru/00add5d8
AEKTPOJIUTUICCKON TUCCOITUAIITU
X €CKHE CBOMCTBA COJIEH CBETE
13 HHeM Ig:aBJIfe/IHHﬁ ’ ZGTB 3J1€KTJI OHHHque:KgfI bubmmorexa HOK
pel p https://m.edsoo.ru/00add8b2
TIUCCOLMAIAN
14 [TonsiTue o ruapoU3e coJiei bubnmotexa HOK
https://m.edsoo.ru/00add9d4
N bubmmoreka HOK
15 O00011IeHne U cCUCTEMATU3AINS 3HAHUN https://m. edso0.ru/00addd12
[Ipaktnueckas pabdota Ne 1. «Pemenue bubnuoreka HOK
16 )
AKCIEPUMEHTAIBHBIX 337a4) https://m.edsoo.ru/00addbfa
KourpoasHaa abora Ne2 0 eMe
17 <<9JI;;I€T H(?JI;H:quIc):KaﬂT I/ICI(-)IO I/IaT I/lﬁl bubmiorexa HOK
p A AT https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUN B PACTBOPAX)
OO6mas XapaKTEePUCTHKA raJIOTeHOB. bubnuoTeka [HOK
18 . )
XHUMHUYECKUE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XIIOPOBOAOPO. Co a cloTa
19 XI/JIIMII;quCIiIHS g CBoﬁCTJII:;H ’ HOJI'Iq/I gH;e’ bubnnorexa HOK
’ yd ’ https://m.edsoo.ru/00ade104
NIPUMCHCHHE
II e 3] Ne 2 eMe
20 <<1£I)3ETH:H(I:/IK€aﬂCOJ?}?H(())ﬁTaKI/ICJ‘IOTBI ECB) :Hll\/lde bubnorexa HOK
. y? » M3YH https://m.edsoo.ru/00ade348
€€ CBOUCTBY
B
| D o ey o tox
PCaKLHH, H p a https://m.edsoo.ru/00ade488
U30BITKE
OOmass xapaktepuctuka sJemMeHToB VIA- bubnuoreka HOK
22 ,
IPYIIIbI https://m.edsoo.ru/00ade64a
ANnoTpomnHbIe MO,[[I/I(I).ITIKaI_II/II/I CevaI. Eubanorexa LIOK
23 Haxoxnaenue cepel U €€ cOeIMHEHUU B

pUpoie. XMMUYECKHE CBONCTBA CEPBI

https://m.edsoo.ru/00ade64a
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24 CepoBosiopos, CTpocHHE, (UINYECKUE W bubnuorexa HOK
XMMUYECKUE CBONMCTBA https://m.edsoo.ru/00ade802
Oxcuapl CepBI. CepHas KHCJIOTA,

25 ¢)H3H§GCKI/I€ II/)I XI/IMI/I‘IECKI/IC CBOIiCTBa bubmmorexa HOK

’ https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XHWMHUYECKUE PEAKLHH, JIEKAIIUE B OCHOBE

26 MPOMBIIIJIEHHOTO  crocoba  MOTydeHus bubnuoreka HOK
CEpPHOM KHUCIJIOTBI. XMMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaroIlEen CpeJibl COCTMHEHUSIMH CEPbI

27 Bbruncienue MaccoBoM  J0JM  BBIXOJIa bubmmoreka HOK
MPOAYKTA PEAKIINHI https://m.edsoo.ru/00adec8a
OO6mrast xapakTepucTuka »dieMeHTOB VA-

28 rpynmsl.  A30T, pacOpoCTpaHEHUE B bubnuoteka HOK
npuposae, (¢Gu3NYECKUe UM XUMHUYECKHE https://m.edsoo.ru/00adeea6
CBOICTBA

29 AMMuak, ero (u3nyeckue U XUMHUYECKHE bubnuoreka [HOK
CBOICTBA, MOJTYyYEHUE U TPUMEHEHUE https://m.edso00.ru/00adf004
[Ipaktnueckas pabora Ne 3 mo Teme

30 <<1P[OJ'I eHue afmnal(a U3yYeHUE €ero bubmorexa HOK

i ’ v https://m.edso00.ru/00adf180
CBOMCTBY»

31 AzoTHas kucioTa, €€ (QU3NYECKHEe W bubnmoreka [HOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHHUS
B KayecTBe MHUHEpaJIbHBIX yI0OpEHHUIA. bubnmoreka HOK

32 . _

XHUMHUYECKOE 3arps3HEHUE OKpYyKarolen https://m.edso00.ru/00adf518
CpeJibl COeIMHEHUSIMU a30Ta
®ochop. Oxcua pochopa (V) u dochopnas
33 KI/ICJ'I(I())TE (pnfn(}l)ecg)ng) (I/I) X(EI)MI/I(?ICEKI/IG bubmorexa HOK
. https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJIyYCHUE
Hcnonb3oBanne ¢ocdaroB B KadecTBe
pocd N bubnnoteka HOK
34 MUHEpaNbHbIX yn0oOpeHui. 3arpsi3sHeHue

IPUPOIHOM cpesibl pocdaTtamu

https://m.edsoo.ru/00adfc20
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VYriepoa, pacnpocTpaHEHHE B TPUPOJE,

bubnuoreka 1HOK

3 (bu3nuecKre U XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Okcunapl  yriiepoga, uX (uU3MYECKUEe U
36 XUMHYECKHE  CBOMCTBA. DKOJOTHYECKHE bubmmoTteka HOK
po0IeMBl, CBSI3aHHBIE C OKCHJIOM YTriepoja https://m.edsoo.ru/00adfebe
(V)
37 YronbHas KUCIOTA U €€ COn bubmiorexa HOK
https://m.edsoo.ru/00ae006c¢
IIpakTnyeckasgs padora Ne 4 mo Teme
38 "l'ﬁ)on eHHe P JIEKACIIOTO rasa bubmiorexa HOK
v T v https://m.edso0.ru/00ae027e
KadectBennas peaxius Ha KapOOHAT-HOH
IlepBoHayanbHbIE MMOHSATHS 00
39 0 rpaHquCKHX BEILIECTBAX KaK 0 bubsmorexa HOK
p https://m.edsoo.ru/00ae054¢e
COCIMHEHUSX yTIIepoia
40 KpeMunii u ero coetnHeHns bubsmorexa HOK
P https://m.edsoo.ru/00ae080a
[Ipaktuueckass pabora Ne 5. Pemenne
a1 OKCIIEPUMEHTAJIHBIX ~ 3a7a4 10  TEeMe bubnuoreka [HOK
«Baxneimme HeMeTaJlIb u nx https://m.edsoo.ru/00ae0bf2
COEIUHEHUS
KonTpombHas abota Ne3 mo TeMe
42 «Ba>1<11){el71mne b HEMETAJIJIBI 51 150:¢ bubmiorexa HOK
https://m.edsoo0.ru/00ae0el8
COEIUHEHUS
Oo6ras XapaKTEPUCTHKA XUMHAYECKUX
43 3JICMEHTOB — METaUIOB. MeTainueckas bubnmoreka HOK
CBSI3b M METAUIMYECKAas KpHUCTaJIMYecKas https://m.edsoo.ru/00ae103e
pemérka. OU3nvecKkrue CBONCTBA METAJIIIOB
XHUMHUYECKUE CBOMCTBA METAaJJIOB.
44 OIEeKTPOXUMHUUECKHIT S HaOpsHKEHUH bubmiorexa HOK
P p p https://m.edsoo.ru/00ael1156
METAILIOB
45 OO0mue crmocoObl TMOJMYYEeHUS METaIOB. bubnmoreka HOK

CnnaBel. Bprumciaenus 1o YPaBHCHUSAM

https://m.edsoo.ru/00ae1156



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

XMMHMUYECKUX PpEaKkUMi, eciu OJUH U3
peareHToB COJEPKUT IPUMECU

46 [lonsiTHE O KOPPO3UH METAIIIOB bubmmorexa HOK
https://m.edso0.ru/00ael278
bubnnoreka HOK

4t [Henounpie meTanb! https://m.edsoo.ru/00ael4b2

48 OKcubl ¥ THAPOKCUIBI HATPUS U KAJIUS bubsmorexka HOK
https://m.edsoo.ru/00ael4b2

49 IllenoyHo3eMeNbHBIE METAJIIBI — KaIbLUN U bubnunoreka HOK

Maraui https://m.edsoo.ru/00ael15e8

50 Baxueiimme coeTMHEHNS KaIbIH bubsmorexa HOK
https://m.edsoo.ru/00ae15e8

51 O00011IeH1E U CUCTEMATH3ALMS 3HAHUI

52 XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS bubmnorexa HOK
https://m.edso0.ru/00ae1886

IIpa ecKa abota Ne 6 1o Teme
53 ")ﬁéﬁ:ﬁgcé ’ BI())I[I)IT u MCT(I)_I,I[I:I ! l\gé bubnnorexa HOK
" https://m.edsoo.ru/00aelae8
YCTpaHCHHS
N bubnmoreka [HOK
54 AmommHui https://m.edsoo.ru/00aelc64
55 AmdoTtepHbIe CBOWCTBA  OKCcHIA U bubnuoreka LHOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bubnmoreka HOK

56 Keneso https://m.edso0.ru/00ae1d86

57 Oxcunpl, TUIpOKCU bl U conu xene3a (1) u bubnuoTeka HOK

xenesa (1) https://m.edso00.ru/00ae35e6

58 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN

11 o 7. P
59 3K12?II;TI;I{;§§::HLE:16>(OM 3aNaq ! o emigﬁz Bubmioreka HOK
P N a1 https://m.edsoo.ru/00ae3de8
«Ba)kHeiine MeTaJlIbl U UX COETUHEHUI»
60 Boruricnenus mo ypaBHEHHSIM XUMHUYECKHX bubanoreka HOK



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

peakuuii, eCiiM OJUH W3 PEarcHTOB JaH B
HU30BITKE HIIH COJICPKUT MIPUMECH.
BrelunciaeHuss MaccoBOl  IOJNM  BEIXOJA
MPOJYKTa PEAKIUU

https://m.edsoo.ru/00ael1750

61 O06001IeHe U CUCTEMAaTH3aIUs 3HAHUIA 1

62 KontponmeHast pabora Ned mo Tteme 1
«BasxkHennre MeTallIbl 1 UX COCIMHEHMS

63 BeniectBa m marepuasiel B MTOBCEIHEBHOMU 1 bubnnoreka HOK
JKA3HU YEJIOBEKa https://m.edsoo.ru/00ae3f50

64 XUMHYECKOE 3arpsA3HEHHUE OKpPYXKaroulen 1 bubnuoteka HOK
cpeapl https://m.eds00.ru/00ae4270

65 Ponp XxuMuM B peElIEHMM SKOJOTHYECKHX 1 bubnuoreka HOK
npo0ieM https://m.edsoo.ru/00ae4270

66 PesepBHblit YPOK. O600mmenue niy bubnuoreka OOK
cUCTEMAaTU3aIys 3HaHUuI https://m.edsoo.ru/00ae0d0a

67 PesepBHbIit YPOK. O06o06menne niy bubnuoTeka [HOK
cUcTeMaTH3alys 3HaHUiH https://m.edsoo.ru/00adb33c

68 PesepBHbIit YPOK. O06o06mmenne iy bubnuoreka [HOK
cUcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/00ad9ch?2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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