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8 KUIACC

IlepBoHaYa/IbHbIE XMMHUYECKHE ITOHATHUS

[Ipenmer xumuun. Posib XUMUM B )KM3HH 4YeJIOBEKAa. XUMUA B CUCTEME HayK. Tejla U BelecTna.
®usnuecKre CBOKMCTBA BEUIECTB. ArperartHoe cocrosinue BeniecTB. [loHsATHE 0 MeTonax MO3HaHUs B
xumuu. Yncteie BemecTBa U cmecu. CrocoObl pa3/ieieHus: CMeceid.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 3JIeMEHThl. CUMBOJIBI XMMUYECKUX 3JIEMEHTOB. [IpocTeie 1
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckas ¢opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BenlecTB. OTHOCHUTENbHAS aTOMHas Macca. OTHOcUTENbHAsE MOJIEKYJIsIpHas Macca. MaccoBast
JI0JI1 XUMHUYECKOI0 3JIEMEHTA B COCIUHEHHH.

KomunuectBo BemectBa. Monbs. MoisipHasg macca. B3auMOCBs3b KOJIMYECTBA, MAacChl U 4YHUCIIA
CTPYKTYPHBIX eAMHHUII BeulecTBa. Pacu€Tsl o popmynam XUMUYECKHX COETUHEHUI.

du3nyecKkue 1 XMMUUYECKUE ABJICHUSA. XUMUYECKasl PEakiys U € MpU3HaKU. 3aKOH COXpaHEHUs
Macchl BellecTB. XuUMHUYeckue ypaBHeHHs. Kiaccupukanus XUMHUECKUX peakuuid (CoeaMHEHUs,
pasnoKeHus1, 3aMeIeHus, 0OMEHa).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XUMHYECKOW MOCYZOW, NpaBUjaMH paboTel B Jjaboparopuu U HpuéMaMu
oOparieHust ¢ 1a6OpaTOpHBIM 000PYJOBAHUEM, U3YUYCHHE U ONMKMCaHKe (PU3NUIECKUX CBOMCTB 00pa3lioB
HEOPTraHMYECKUX BEIIECTB, HaOMOAeHNEe (U3NUeCKuX (TUIaBICHHWE BOCKA, TasHUE JIbJla, PACTHpPAHHE
caxapa B CTYINKE, KUMIEHUWE U KOHJICHCALUS BOJbI) U XMMHYECKHX (TOpPEHHE CBEUYH, IMPOKATUBAHUE
MEIHOW IPOBOJOKH, B3aMMOJECHCTBHE Mejla C KHUCJIOTOM) sBJIEHUM, HAONIOJAEHHE U ONMCAHUE
MPU3HAKOB TMPOTEKaHUS XUMHYECKHX peakuuid (pa3joKeHUue caxapa, B3aUMOJICHCTBHE CEpPHOM
KHCJIOTHI C XJIOpUAOM Oapus, pasioxkeHue rugpokcuja meau (II) mpu HarpeBaHuu, B3auMojencTBHE
xenesa ¢ pactBopom conu meau (II), uzydenue cnocoOoB pazzieneHust CMeceil: ¢ MOMOIIbIO MarHUTa,
bUIbTpOBaHMUE, BBIMAPUBAHUE, AUCTUIUIAIMS, XpoMaTorpadusi, MPOBEACHHE OYUCTKH TOBAPECHHOU
CONM, HaOJIOJICHWE M OINHCAHWE pPe3ylbTaTOB MPOBEACHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH
COXPAHEHHUS MacChl, CO3/IaHUE MOJIeTeH MOJIEKYJI (IIapOCTEPKHEBBIX ).

Baskneiiue npeacraBuTe I HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — s1eMEHT W NIpPOCTOE BELIECTBO.
Haxoxnenue xuciopoma B mpupone, (QpU3MUYECKHe W XUMHUYECKHE CBOMCTBa (pEakIH TOPEHHS).
Oxcupnpl. Ilpumenenue kucimopona. CrocoObl MOJydeHHsS KHCIOpoja B jaboparopuu U
npoMeblieHHocTH. KpyroBopor kucimopona B mpupoae. O30H — ammoTpomHas MoaupuKaius
KHMCJIOPOJIa.

TemnoBoit 3ddekT XUMHUYECKOW peakiuu, TEPMOXMMHUYECKHE YpaBHEHHS, OJK30- U
SHAOTEPMHUUYECKHE peakuu. TOoIIMBO: Yyroiab U MeTaH. 3arps3HeHHe BO3/1yXa, YCUJIEHUE TapHUKOBOIO
addekTa, pa3pylieHre 030HOBOTO CIIOSI.

Bogopon — anemeHT u mpocroe BemecTBo. Haxoxnenue Bogopoaa B npupoze, puandeckue u
XUMHYECKHUE CBOICTBA, IPUMEHEHHE, CIIOCOObI MoTy4yeHus. KUCIoThl U comu.

Mossipabliii 00b€M ra30B. Pacu€Thl M0 XUMUYECKUM ypaBHEHUSIM.

®usnyeckue CcBoWcTBa BOAbl. Boma kak pacrBoputens. PacrtBopsl. HacelieHHble U
HEHaCBILIEHHbIE PacTBOPHL. PacTBOpUMOCTH BemiecTB B Bojae. MaccoBasi 107151 BEIIECTBA B PacTBOPE.
Xumunueckue cBoiictBa BoAbl. OcHoBaHus. Ponb pacTBOpOB B MpUPOJE W B KU3HM YEIOBEKA.
KpyroBopoT Bojibl B ipupoe. 3arps3HeHre NpupoaHbix Bo. OXpaHa U OYMCTKA MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coemuHeHuil. Oxcugel. Krnaccudukamuss — OKCHIOB:
cosieoOpasyromiie (OCHOBHBIC, KHCIOTHBIE, aM(oTepHbie) M HecoseoOpasytomme. HomeHkmarypa
okcu10B. U3nUecKre 1 XMMUUYECKNE CBOMCTBA OKCUIOB. [loiryueHne okcuios.

OcHoBanus. Knaccudukanus OCHOBaHMM: IIETOYM UM HEPACTBOPUMBIE  OCHOBAHMSI.
Homenkmarypa ocHoBanuil. ®dusznueckne © XUMHYECKHE CBOMCTBA OCHOBaHUU. [lomydeHue
OCHOBaHMM.

Kucnotel. Knaccuduxamus xucinor. Homenknatypa kuciaoT. Dusmdeckne U XUMHYECKHE
cBoiicTBa kucioT. Psag akruBHoctu metauioB H. H. bekerosa. [Tonydyenue kucior.

Comu. Homenkunarypa coneil. @u3nuecknue u XuMudeckue cBoictsa coseil. [lonydyenue coneit.

['eneTnyeckas CBsI3b MEXKIYy KacCaMH HEOPraHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:



KaueCTBEHHOE OIpeAeNieHuEe COAEpKaHMsI KHCIOpoJa B BO3AyXe, MOJydeHue, coOupaHue,
pacmo3HaBaHWEe W W3YYCHHE CBOWCTB KHCJIOPOJa, HAONIOEHUE B3aUMOJICHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCIIOBUS BO3HHKHOBEHHSI U TMPEKpaleHUs TOpeHHs (moxapa), O3HaKOMIIEHHE C
oOpa3iamMu OKCHJIOB M ONKCAHHWE UX CBOMCTB, MOJIy4YCHHE, COOMpaHUE, PACIO3HABAHUE W M3yYCHUE
CBOHCTB Bojopoaa (ropeHue), B3ammojmelcTBue Bomopojga ¢ okcugom wmemu (II) (BozmoxkHO
WCIIOJIb30BaHNE BUJCOMATEPHAIIOB), HaONOIeHHEe OOpa3IOB BEIIECTB KOJIUYECTBOM | MOJIb,
UCCIIeIoOBaHHe 0COOEHHOCTEH PACTBOPEHUSI BELIECTB C Pa3IMYHON PACTBOPUMOCTHIO, IPUTOTOBJICHUE
pacTBOpPOB € ONPEACIEHHON MAacCOBOW JOJIEM pacTBOPEHHOTO BEILECTBA, B3aUMOIECHCTBUE BOBI C
MeTalylaMu (HaTpueM M KajbIeM) (BO3MOXHO HCIOJIb30BAaHUE BHUCOMATEPHANIOB), HCCIEIOBAHUE
0o0pa3IOB HEOPraHWYECKHX BEIISCTB PA3IUYHBIX KJIAcCOB, HAONIOJACHHE W3MEHEHUS OKpPACKu
WHJMKATOPOB B PAacTBOpax KHUCIOT M IIeNouei, u3ydeHue B3aumonencTBus okcuzpa menu (II) c
pacTBOPOM CEpPHOM KHUCIOTBI, KHUCJIOT C MeETaUlaMH, peakuui HeUTpau3aluu, IMOoIyYeHue
HEpPACTBOPUMBIX OCHOBAHUMW, BBITECHEHHE OJIHOTO METajlla JPYTMM M3 PacTBOpPa COJHU, PEILICHUE
3KCIEPUMEHTAIBHBIX 337a4 10 TeMe «BaxkHeN e KI1acChl HEOPraHUYECKUX COEAUHEHUIN.

IMepuonuveckuii 3akoH u Ilepumoauveckass cucreMa xumuuyeckux 3emenro /. H.
MenpeneeBa. CtpoeHue aTomMoB. XUMHYeCKas CBs3b. OKHCIAMTENbHO-BOCCTAHOBHUTEIbHbIE
peakuun

[TepBbie TOMBITKH KIacCH(UKAIMA XUMUYECKHX JJIEMEHTOB. [loHSITHE O Tpymmax CXOIHBIX
AJIEMEHTOB (ILENOYHbIE U IIETOYHO3EMENbHBIE METaJllbl, TAJIOT€Hbl, UHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(OTEpPHBIE OKCUIBI U THIPOKCHUIBI.

[Iepuonnueckuii 3akoH. Ilepuoauueckas cucrema xumuueckux 3neMeHToB 1. M. Menneneesa.
Kopotkonepuonnas u mmuHHonepuoaHas ¢popmbl [lepuoandeckoil CHCTEMbl XUMUYECKHUX AJIEMEHTOB
J. U. Menneneea. Ilepuoasl m rpynmnbel. Dusnmdeckuil CMBICH TMOPSIKOBOIO HOMEpa, HOMEPOB
MEePUO/Ia U TPYIIIHI DJIEMEHTA.

Crpoenue atomoB. CoctaB aroMHbIX snep. M3ortombsl. DnexkTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
000Jt04ek aToMOB TiepBbIX 20 XUMHUYECKUX deMeHTOB [leprnoamueckoii cucremsr JI. 1. Mennaeneena.
XapakTepucTuka XMMHYECKOr0 3JIEMEHTa Mo ero mnojioxkeHuto B Ilepuommueckoit cucreme JI. U.
Meneneesa.

3aKOHOMEPHOCTH HW3MEHEHUs paJuyca aTOMOB XHUMHUYECKHUX JJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPYIINaM U IEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u lleprognyeckoil cUCTEMbl XUMUYECKUX 3JIEMEHTOB IS
pa3BUTHS HayKH U ipakTUKU. [[. . MeHeneeB — yu4€HbIN U TpaXKJaHVH.

Xumudeckas cBsi3b. KoBaneHTHas (MOJsIpHAs U HEMOJSPHAs) CBS3b. DIEKTPOOTPULIATENBHOCTh
XUMUYECKUX JIEMEHTOB. MlOHHas CBSI3b.

Crenenb okucieHus. OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE peakuuu. lIpouecchl OKUCieHus u
BocCTaHOBJIEHUSI. OKHCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3yueHHe 00pa3IoB BEIIECTB METAUIOB U HEMETAUIOB, B3aUMOJICHCTBUE TUIPOKCUIA ITUHKA C
pacTBOpamMH KHCIIOT U IIEJIOYel, MPOBEAECHUE ONBITOB, WILIIOCTPUPYIOIMINX NPUMEPbI OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEaKINi (TOpEHUE, PEaKIIUU Pa3I0KEeHUsI, COSTUHEHN ).

Mesicnpeomemmuoie céasu

Peanu3anus MeXnpeIMETHBIX CBSI3€l IPU WU3YyUYEHHH XMMUU B 8 KIIACCE OCYLIECTBIISIETCS Yepes
UCIONIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK W TOHSATUH, SBISIONUXCS
CUCTEMHBIMU JIJIS OTACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmue ecTecTBEeHHO-HAYYHbIE TOHSATHS: HAyYHBIM (akT, TUMOTe3a, TEOpHs, 3aKOH, aHAIU3,
CUHTE3, Kjaccu(UKaIs, MePUOIUIHOCTh, HAOIOICHHE, YKCIIEPUMEHT, MOJICIIUPOBAHNE, U3MEPECHHE,
MO/I€l1b, SIBJICHHE.

dusmka: Marepus, aTtoM, DOJEKTPOH, TPOTOH, HEWUTPOH, WOH, HYKIHUJI, HW30TOIIBI,
PaMOaKTUBHOCTh, MOJIEKYJIa, STEKTPUUECKUHN 3apsiji, BEIIECTBO, TeN0, 00BEM, arperaTHOEe COCTOSTHUE
BEIIIECTBA, Ta3, (U3NYECKUE BEITUYUHBI, €IUHUIIBI H3MEPEHHUS, KOCMOC, TUTAHETHI, 3BE3/161, COJTHIIE.

buonorus: porocunres, neixanue, 6uochepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIbI, TOPHBIC MOPOBI, MOJE3HBIE HCKOIMAEMBbIE,
TOTUIMBO, BOJIHBIE PECYPCHI.
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BemecTBo M xXMMH4eckasi peakius



[Tepuonuueckuii 3akoH. Ilepuoandeckas cucrema xumuueckux sneMentoB Jl. . Menneneena.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB XMMHYECKHX 3JIEMEHTOB IEPBBIX TPEX
NIEPUOJIOB, Kaluus, KaJblLUd W HMX COCIMHEHUHM B COOTBETCTBHHM C IIOJOKEHHUEM DJIEMECHTOB B
Ilepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHne BemecTBa: BHUABI XUMHUYECKOHW CBS3U. THIBI KPUCTANIMYECKMX PEHIETOK,
3aBUCUMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccugukanus 1 HOMEHKIaTypa HEOPraHMYeCKMX BEIeCTB. XMMHUYECKUE CBOICTBA BEILECTB,
OTHOCSIIIUXCS K Ppa3IUMYHbIM KJIaccaM HEOPraHMYEeCKUX COEJUHEHHWI, TIE€HEeTUYecKass CBs3b
HEOPraHUYECKUX BEILECTB.

Knaccupukanuss XMMHUYECKUX pEaKIHMid MO pa3lIu4yHBIM TNpU3HAKaM ([0 YUCIYy M COCTaBy
YYacTBYIOLMX B pEaklUH BELIECTB, 110 TEIUIOBOMY 3((eKTy, M0 M3MEHEHHIO CTEleHEeH OKHUCIECHUsS
XMMHAYECKHX 3JEMEHTOB, 10 OOpaTHMMOCTH, [0 YYaCTHUIO KaTaln3aropa). JK30- U dHIOTEPMUYECKHE
peakuuu, TepMOXUMUYECKUE YPABHEHMUSL.

[lonatue o CKOpOCTH XUMHYECKOW peakuuu. [loHsTHe 00 OOpaTHMBIX M HEOOPATUMBIX
XMMHMYECKHUX peakuusax. [IoHATHE O rOMOreHHBIX M IeTeporeHHbIX peakuusax. [lonsaTue o kartanmse.
[TonsTe o xumuyeckomM paBHOBecuu. DakTOpbI, BIMSIOINIME Ha CKOPOCTh XMMHMUYECKON peakluu U
I10JIO)KEHHE XMMHUYECKOTO PABHOBECHS.

OKHUCIINTENIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLWH,  AJIEKTPOHHBIA  OalaHC  OKHCIMTEIHHO-
BOCCTAaHOBUTENNBbHON peakuuu. CocTaBlIeHUE YPAaBHEHUM OKUCIINTENBHO-BOCCTAHOBUTEIBHBIX pEaKLUN
C MCIIOJIb30BAaHUEM METO/1a SJIEKTPOHHOTO OaaHca.

Teopust >IEKTPOIUTHYECKON AMCCOLMALMHU. OJIEKTPOJUTBI M HEMIEKTPOJIUTHL. KaTHOHBI,
aHUOHBI. MeXaHu3M AMCCOLMAIMN BELIECTB C Pa3IMYHBIMU BUAAMU XUMHUYECKOH cBs3HU. CreneHb
nucconanuy. CUIbHbBIE U CIIa0bIe 3JIEKTPOIUTHI.

Peakuuu unoHHOro oOMeHa. YciOBHUS NPOTEKAaHUS peakUuid HOHHOrO OOMEHa, MOJHbIE U
COKpalI€HHbIE HMOHHBIE ypaBHEHHs peakuuil. CBONMCTBa KHUCIOT, OCHOBaHMM M COJEH B CBETe
MPEACTABICHUIN 00 JIEKTPONIMTHUUECKON aucconuanuu. KauectBeHHble peakiini Ha HOHBL. [loHsTHE O
TUIPOJIN3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJEISAMU KPUCTAJUIMUECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB — METAIIIOB
U HeMmeTauloB (rpajgura W anmasza), CIOXKHBIX BELIECTB (XJIOpUJA HaTpHsi), HCCIEI0BaHUE
3aBHCUMOCTH CKOPOCTH XMMUYECKON peakiuu OT BO3JEHCTBUS pa3IUYHBIX (PAKTOPOB, UCCIIEOBAHUE
ANEKTPONPOBOHOCTH PACTBOPOB BEIIECTB, MpOIlecca AUCCOIMAIMM KUCJIOT, IIeNo4Yed Hu coJiel
(BO3MOXXHO MCITIOJIb30BAaHME BUJIEO MATE€PHAJIOB), MPOBEJIEHHE OMNBITOB, MITIOCTPUPYIOMIUX MPU3HAKU
MPOTEKaHUs peakKIii HOHHOro oOMeHa (00pa3oBaHHE OcajiKa, BhIIEJICHUE Ta3a, 00pa3oBaHUE BOJbI),
OIBITOB, WJUIIOCTPUPYIOIIMX TPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peaKUui (TOpeHue,
peakuuu paslioKEHUs, COEIMHEHHUs), pPACIO3HABAHWE HEOPraHWYECKUX BEIIECTB C IOMOIIBIO
KAueCTBEHHBIX PEaKLIMi HA MOHBI, PEIICHNE YKCIIEPUMEHTANIbHBIX 3a/1a4.

HemeTtajuibl U MX coeJUHEHUSA

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE CTEHNEHH
okucienusa. CTpoeHue U (PU3MYECKHE CBOMCTBA MHPOCTHIX BELIECTB — TaJOreHOB. XHMHUYECKHE
CBOWCTBA Ha TmpuMepe xJiopa (B3aUMOJEHWCTBHE C MeTallaMH, HEMeTaJUlaMH, IIeJ04YaMH).
Xnopooaopoa. ComnsiHasi KUCIOTa, XUMUYECKHE CBOMCTBA, MOJIydYe€HUE, MpUMeHeHue. JleiicTBrue ximopa
1 XJIOPOBOJIOPO/1a HA OPTaHU3M UelloBeKa. BaykHelme XJI0pyu/Ibl U X HaX0XACHHUE B IPUPOJIE.

Obmass xapakTtepuctuka ds1aeMeHTOB VIA-rpynmbel. OcCOOGEHHOCTHM  CTpPOEHHUSI aTOMOB,
XapakTepHble cTerneHn okucienus. CTpoeHue u puznyeckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA
u cepbl. AIOTpomHble MOIU(MUKAIMM KUCIOpoAa M cepbl. XHMHYECKHE CBOHCTBA CEpBbI.
CepoBosiopoJi, cTpoeHHe, (PU3HUECKUe U XUMHUYEcKue cBoiicTBa. OKCHIBI Cepbl KaK MpeACTaBUTENTH
KHCIOTHBIX OKcHIOoB. CepHas KHCIOTa, (QU3MYECKHE U XUMHYECKHE CBoOicTBa (0o0mue Kak
NPEJCTaBUTEN Klacca KHUCIOT M crenuduueckue). XUMHUYECKHE PEaKIMM, JIeXallie B OCHOBE
MIPOMBIIIJIEHHOTO CIIoco0a MoTydeHus cepHOi KUCIOThI. [IpuMenenue cepHoil kucnotel. Conu cepHOi
KHCJIOTHI, KaUeCTBeHHasl peaklus Ha cyibdaT-uoH. HaxoxaeHue cepbl U €€ COeTMHeHUI B pUpPOJE.
XUMHUECKOE 3arpsi3HEHHE OKpY)KAIOUIeW CpeAbl COEIMHEHMSIMU cepbl (KUCIOTHBIE JIOKAH,
3arps3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 MpeI0TBPAILCHHS.

OO6mast  xapakTepucThka dJeMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOCHHsSI aTOMOB,
XapaKTepHbIE CTETNIEHU OKUCIIEHUS. A30T, paclpoCTpaHeHHE B MPUPOJE, (PU3NUECKHEe U XUMHUECKUE
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cBoiictBa. KpyroBopor a3zora B mpupome. AMMHAK, €ro (GU3HUYECKHE U XUMHUYECKUE CBOWCTBA,
noiyyeHue u npuMeHeHue. Comu aMMOHUS, UX (U3NYECKHE U XMMUYECKHE CBOMCTBA, IPUMEHEHUE.
KauecTBeHHast peakiusi Ha HOHbI aMMOHHMS. A30THas KUCJIOTa, €€ MOolydeHue, (PU3NYECKUe U
XMMHAYECKHe CBoWcTBa (0OmmMe Kak NpeACTaBUTeNs Kilacca KHCIOT M Cheru(uyeckue).
Hcnonb30BaHne HUTPATOB M COJICHl aMMOHHS B KaueCTBE MHUHEpalIbHBIX yI0OpeHuil. XuMuieckoe
3arps3HEHUE OKPY’KAIOUIeH Cpellbl COSAMHEHUSMH a30Ta (KUCIOTHBIC 0K, 3arps3HEHUE BO3AyXa,
nmo4Bsl 1 BosmoéMoB). dochop, ammorponHbie Mogudukanuu docdopa, puznueckrue U XUMHIESCKUE
croiictBa. Okcun ¢ocdopa (V) u docdopHas kuciaora, PU3NYECKUE U XUMHUYCCKUE CBOWCTBA,
nosryuenue. Mcnonb3zoBanue pochaToB B KaueCTBE MUHEPATBHBIX YI00PEHHUIA.

OOmast xapakrepuctuka 3meMeHTOB [VA-rpynmel. OcCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble CTENEHU OKUCICHHs. YTJIEpoA, aUIOTPONHbIE MOAU(UKALKU, PACHpOCTpAHEHUE B
npupoje, (pusnyuecKkue M XUMHUYECKHE CBOWCTBa. AncopOmus. KpyroBopor yriepoia B mHpupoje.
Oxcuapl yriepona, ux (uU3MUeckre UM XUMHYECKHE CBOMCTBa, ACHCTBHE HA JKUBbIE OpPraHU3MBL,
MOJlyYeHHEe W TPUMEHEHHE. ODKOJOTHYECKHEe NpoOJIeMBl, CBs3aHHBIE C OkcuaoMm yriepoaa (IV),
TUIO0TE3a I100aIbHOTO MOTEIJICHHS KJIMMaTa, MapHUKOBBINA 3 PeKT. YroibHas KUCIOTa U €€ COJIH, UX
¢usnyeckne W XMMHUYECKHE CBOICTBA, IMOJNydyeHHE M MNpuMeHeHHe. KauecTBeHHass peakius Ha
KapOoHaT-uoHbI. Vcnons30BaHue KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35IMCTBE.

[lepBoHayanbHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHUSIX yriepoja (MeTaH,
9TaH, OTHWIEH, aleTHJIEH, 5TaHOJ, TJHIEPHUH, YKCyCcHas Kuciora). [IpupojaHble WCTOYHUKH
yIIeBOIOPOAOB (Yroiib, IPUPOJHBINA ra3, HEPTH), MPOAYKTHl UX MepepadoTku (OCH3UH), UX POJIb B
OBITY ¥ TPOMBIIIUIEHHOCTH. [ToHATHE 0 OMOTOTHYECKH BaKHBIX BEIIECTBAX: KUPAX, OCIKaX, yriIeBoIax
— M UX POJM B JKU3HH 4YelOBeKa. MaTepuaabHOE €IUHCTBO OPraHUYECKHMX W HEOPraHUYECKUX
COCIMHEHU.

Kpemuuii, ero ¢pusnyeckue u XUMUYECKUE CBOMCTBA, MOyYeHUE U MpuMeHeHue. CoenHeHus
KpeMHusi B npupone. OOmue npencrasieHus o0 oxcuzae kpeMmHus (IV) m xpemMHHEBOW KHCIOTE.
Cunukatel, UX UCIOIB30BAaHUE B OBITY, B IPOMBIILICHHOCTU. BaxkHeime cTpouTenbHbIe MaTepUalbl:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, xene300eToH. I[IpobGraembl 0€30mMacHOTO HCMOIB30BAHUS
CTPOUTENIbHBIX MaTE€PHUaIOB B TIOBCEAHEBHOM KHU3HHU.

Xumuueckuii IKcnepumenm:

u3ydyeHue o0pa3l0B HEOPraHMYECKUX BEILIECTB, CBOWCTB COJITHOM KHCIIOTBI, IMpPOBEAECHUE
Ka4eCTBEHHBIX pEaKIWi Ha XJIOPUA-MOHBI M HAONIONEHHE TNPU3HAKOB WX IPOTEKAHHS, OIBITHI,
oTpaxkaromue (U3MUeCKue M XUMHMUYECKHE CBOWCTBA TaJlOTEHOB M HUX COEAMHEHHH (BO3MOXXHO
WCIOJIb30BAaHNUE BUJIEOMATEPHANIOB), O3HAKOMJIEHME C oO0pa3lamMu XJOpUAOB (raJIoT€HHJIOB),
O3HaKOMJIEHHE ¢ oOpa3laMu cepbl M €€ COeIMHEHMSAMH (BO3MOXKHO  HCIOJIb30BaHUE
BHJICOMATEpHAIOB),  HaOJIOJeHWe  TMporecca  OOyrJIMBaHUS ~ caxapa  1OJA  JICWCTBHEM
KOHIIEHTPUPOBAHHOW CEpHOW KHUCIIOTHI, W3y4Y€HHE XHUMHMUYECKHMX CBOWCTB pa30aBlIeHHON CepHOM
KHCJIOTBI, TPOBEJCHHE KAadyeCTBEHHOW peaknmuu Ha cynb(ar-MoH W HaONOJeHWe NpHU3HaKa e€
NPOTeKaHMs, O3HAKOMJIEHHME ¢ (U3MYECKMMM CBOWCTBaMHM a30Ta, (ochopa W UX COEIUHEHUH
(BO3MOKHO HCITIOJIb30BAHHUE BHJEOMAaTepHanoB), oOpa3laMu a30THBIX U (GOCPOPHBIX YIOOpEHHUH,
nojlyyeHue, coOupanue, pacro3HaBaHWE U M3Y4YEHHE CBOICTB aMMMaKa, NMPOBEJCHHE KaueCTBEHHBIX
peaknuii Ha HOH aMMOHHS B QochaT-HOH ¥ M3yYSHHE NMPU3HAKOB MX MPOTEKAHHS, B3aMMOJICHCTBHE
KOHIICHTPUPOBAHHOW A30THOM KHUCIOTHI C MebI0 (BO3MOXKHO MCIIOJIB30BAaHUE BHIEOMAaTEPHAJIOB),
W3yYeHUEe MOJeJe KPUCTAUIMYECKUX pEeMIETOK anMmasa, rpadura, QymiepeHa, 03HAKOMIICHHE C
MPOIIECCOM  aJICOPOLIMM  PACTBOPEHHBIX  BEIIECTB AaKTHUBHUPOBAHHBIM YIIEM M YCTpOMCTBOM
MPOTHBOTA3a, IONy4YeHHE, COOWpaHWe, pPAclo3HABaHWE W W3YYCHHE CBOWCTB YTJIEKHCIOTO Tasa,
MIPOBE/ICHUE KayeCTBEHHBIX pPEaKLUMii Ha KapOOHAT M CWJIMKAT-MOHBI M HM3y4YeHHE NPHU3HAKOB HX
MPOTEKaHHs, O3HAKOMJICHWE C  TPOAYKIWEH  CHJIMKATHOM  TPOMBINUICHHOCTH,  pEIICHHE
HKCHEPUMEHTAIbHBIX 337124 110 TeMe «BaxkHel1e HeMeTanIbl U UX COeTUHEHUS.

MeTasjibl M HX COeTMHEHUS

OOmiast XapakTepUCTHUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUH MX IMOJIOXKEHUS B
[Tepuoanueckoit cucteMe xumuueckux smemeHToB Jl. . MenneneeBa u crpoenus aroMoB. CTpoeHHe
METaJIJIOB. MeTajuinueckas CBsI3b U METa/NInYecKasi KpUCTAIIIMYECKAsl peIETKA. DIEKTPOXUMHUECKUN
psAn HanpsDKeHWH MeTaioB. DU3MYECKHe M XUMHUUYECKHE CBOWCTBa MeTaioB. OOmme crocoObl



noJrydeHus MetauioB. [IoHsTHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3HH.
Crmnagsl (CTallb, 9yTYH, TIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B OBITY U POMBIIUICHHOCTH.

[Ilenounbie MeTamibl: nojioxkeHue B Ilepmoandeckoi cucteMe XUMHUUYeCKUX anemeHntoB [[. .
MeneneeBa, CTpoOeHUE MX aTOMOB, HaXOXJeHuE B npupoje. Ousnyueckre U XUMHUYECKUE CBOWMCTBA
(na mpumepe HaTpus U Kanus). OKCUABl U TUAPOKCUABI HaTpus M Kanus. [IpuMeHeHue IIeIoYHBIX
METAJUIOB U UX COCITUHEHUH.

[I[€nouyHO03eMeNnbHbIE METAJUIBI MarHU M KajblMil: monoxkeHue B Ilepronnueckoit cucreme
xumuueckux dneMmeHToB [[. WM. MengeneeBa, CcTpoeHHE HUX aTOMOB, HAaXOXIECHHUE B IPUPOIE.
Ouznyeckue U XUMUYECKUE CBOMCTBA MAarHus U Kajablus. Baxkneire coequHeHNs Kalblus (OKCUJ,
TUIPOKCH, o). KECTKOCTh BOJBI U CLIOCOOBI €€ yCTPaHEHUS.

AmoMuHMil: nosioxenue B llepumoamyeckoil cucreme xumuueckux dsnemeHtoB [l .
MeneneeBa, CTpOCHHE aTroMa, HaxoXJaeHue B mnpupojae. DuU3MUeCKHe U XUMHUYECKHE CBOMCTBA
anmoMuHMS. AM(OTEpHBIE CBONCTBA OKCHJIA U TUIPOKCHIA ATFOMUHHUS.

Kenezo: nonmoxenue B llepuoanueckon cucreme xumuueckux snemeHToB . M. Menneneesa,
CTpOCHHE aToMa, HaxokKJIeHue B npupozae. Ousnueckre U XUMHUYECKUE CBOWcCTBa xene3za. OKCUmbl,
ruapokcuabl 1 conu xenesa (I1) u xenesa (I11), ux cocras, cBoiicTBa U NOJTyuEHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C o0Opa3laMu METAJUIOB M CIUIaBOB, MX (DM3UYECKHMMH CBOWCTBAMH, MU3yYCHHUE
pE3yJIbTaTOB KOPPO3UH METaUIOB (BO3MOXKHO HCIIONB30BAaHUE BHAEOMATEPUANIOB), OCOOEHHOCTEH
B3aUMOJICHCTBUS OKCHJIA KaJbIMA U HATPHS C BOJIOM (BO3MOKHO HCIIOJIb30BAaHUE BUIECOMATEPUAITIOB),
UCCIIEIOBaHNE CBOMCTB JKECTKOM BOJBI, Ipollecca TOPEHHUsS Kelle3a B KHCIOpoAe (BO3MOXKHO
WCIIOIb30BaHUE BHJICOMATEPUAIOB), IMPU3HAKOB MPOTEKAaHUS KAuYEeCTBEHHBIX PEAKIUA Ha HWOHBI:
MarHus, Kajablus, alFOMUHUS, [IMHKA, xkene3a (1) u xxenesa (I11), meau (II), HabmroneHne U onucanue
MPOIIECCOB OKpAIIMBAHUS TJIAMEHW MOHAMHU HATPHUA, KIS U KaJlblMs (BO3MOXHO HMCIOJIB30BaHHUE
BUJICOMATEPHAIIOB), HCCIEeIOBaHUE aM(OTEPHBIX CBONCTB THUAPOKCHUIA ATIOMHHHS U THAPOKCHIA
[IMHKA, pEIICHUE IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHei1me MeTasibl U UX COSTUHEHUSD.

X¥MHUS U OKpYKAKOLIasi cpeaa

BemectBa u marepuasipl B TMOBCEIHEBHOM »KH3HM 4YelloBeKa. be3omacHoe HCMOIb30BaHKE
BEIIECTB U XMMHYECKHUX peakiuii B ObITy. [lepBas moMOIIb MPH XUMUYECKUX 03KOTaX M OTPABICHUSX.

XUMHUYECKOE 3arps3HEHUE OKPYKAIIIeH cpeabl (MmpeaenbHas JAOMyCTUMas KOHIIEHTpAIus
Bemiects, nanee — [1JIK). Ponb xumuu B pemieHnu 3K0JIOTHYECKUX MPOOIIEeM.

Xumuueckuii IKcnepumenm:

M3y4deHre 00pa3lioB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIC MAaTEpUaJbl).

Meoscnpeomemmnnie ceasu

Peanuzaius MeXnpeIMeTHbBIX CBI3el IPU U3YyUYEHUU XMUMHUH B 9 Kilacce OCYLIECTBISETCS Yepes
WCIIONB30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHSATHH, TaK W TIOHSATUN, SBISIOIIUXCS
CUCTEMHBIMU JJI OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mme ecTecTBEeHHO-HAYUYHbIE TOHSTHS: HAay4YHbIH (DAKT, TWIOTE3a, 3aKOH, TEOpHUs, aHAIU3,
CUHTE3, KIaccHu(pHUKaIus, IePUOAUIHOCTb, HAOIIOIEHNE, IKCIEPUMEHT, MOJICITHPOBAHUE, H3MEPEHUE,
MO/ICJTb, SIBJICHHE, TAPHUKOBBIN A (PEKT, TEXHOIOTHsI, MATEPHAIIHI.

®dusnka: Marepus, aroM, DOJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJI, HW30TOIbI,
PaINOaKTUBHOCTh, MOJIEKYJIA, JICKTPUUCCKUN 3apsil, MPOBOJIHHUKH, MMOTYTPOBOAHUKHU, TUIIEKTPUKH,
(OTOPIEeMEHT, BEIIeCTBO, Telo, OOBEM, arperaTHoe COCTOSHUE BEIIeCTBA, Tra3, pacTBOp,
pPacTBOPUMOCTh, KPUCTAUIMYECKASI PEIIETKa, CIUIaBbl, (PU3MYECKUE BEIIWYUHBI, CAMHUIIBI H3MEPEHUS,
KOCMHMYECKOE MPOCTPAHCTBO, MIJIaHEThI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocunres, abixanue, Ouochepa, HKOCHUCTEMa, MHUHEpalbHbIE YIOOpEeHHS,
MHUKPO3JIEMEHTBI, MAKPOIIEMEHTHI, MUTATEIbHBIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaibl, TOPHbIE MOPOJIbI, IMOJIE3HBIE HCKOMAeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



MVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS IMTPOI'PAMMBI 11O XUMHUU HA YPOBHE
OCHOBHOTI'O OBHIETO OBPA30BAHUA

JIMMHOCTHBIE PE3YJbTATHI

JIM9HOCTHBIE PE3yNIbTaThl OCBOCHUS MIPOrPaMMbl OCHOBHOTO OOIIEro 00pa30BaHMs JOCTUTAIOTCS B
X07e OOy4YeHHs XWMHUH B €IUHCTBE Y4YeOHOW M BOCHUTATEIBHOH JAEATEIIEHOCTH B COOTBETCTBUH C
TpaaAulIMOHHBIMUA pOCCHﬁCKI/IMI/I CONMOKYJIbTYPHBIMH W  OYXOBHO-HPABCTBCHHBIMH  ICHHOCTSAMU,
MPUHSATHIMU B OOIIECTBE MPaBUJIAMU M HOPMaMH ITOBEICHUS M CITOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS,
CaMOpPa3BUTHUS U COLUATH3AIIHN 00YYaIOIIIXCS.

JIMYHOCTHBIE PE3yJBTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CUCTEMOM
IIO3UTUBHBIX HEHHOCTHBIX OpI/IeHTaHI/If/'I H paClIMPCHUC OIlbITa ACATCIBHOCTH Ha eé OCHOBC, B TOM 4YMCJIC B
YacTH:

1) naTpruoTHYECKOro BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HMCTOPHYECKOMY M Hay4YHOMY
HACJICIUIO, TTOHMMAHUS 3HAYCHUSI XMMHYECKONH HAYKH B )KH3HH COBPEMEHHOI'O OOIIECTBA, CIIOCOOHOCTH
BJIAJIETh JIOCTOBEpHOW WH(OpPMALUEH O TIEPENOBBIX TOCTH)KCHUSX W OTKPBITUSIX MHUPOBOW U
OTEUECTBEHHOU XMMUHU, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MHUpa U 0OIIECTBA;

2) rpaskIaHCKOro BOCIIMTAHUS:

MpEACTABJICHUA O COOMAJIBHBIX HOPMAX W IMpaBHJIaX MCEKINYHOCTHBIX OTHOIIIEHUH B KOJIJICKTHUBE,
KOMMYHUKAaTHBHOH  KOMIIETCHTHOCTH B  OOIIECTBEHHO TIOJE3HOH, Yy4eOHO-MCCIIETOBATEIbCKOM,
TBOPUYECKON M JPYTrUX BUIAX JCATCIHLHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOH IEATEIEHOCTH
IpU BBIOJHCHUN Y4YEOHBIX, ITO3HABATEIBHBIX 3a/1a4, BBIOJHCHUUM XHUMHYECKHUX OSKCIICPUMEHTOB,
CO3JaHuNn yLIC6HI)IX IIPOCKTOB, CTPECMIJICHHA K B3aMMOIIOHMMAHHWIO WM B3aMMOIIOMOIIM B ITPOLECCEC 3TOU
yueOHOM JIeATEIIbHOCTH, TOTOBHOCTH OILICHMBATh CBOE IMOBEJACHHWE W TIOCTYIKH CBOMX TOBAapHILECH C
MMO3UIIMHU HPABCTBCHHBIX U ITPABOBBIX HOPM C y‘-IéTOM OCO3HaAHUA HOCJIGI[CTBI/Iﬁ IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'O MO3HAHUS:

MHPOBO33PCHYCCKHUEC MNPCACTABJICHUA O BCHICCTBE U XUMHUYECKOU peaknuuu, COOTBCTCTBYIOIINEC
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIIAE OCHOBY JUIS TIOHUMAHHUS CYIIHOCTH HAYYHOM
KapTUHBI MHpa, MPEACTABICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX PAa3BUTHA IMPUPOABI, B3aUMOCBA3AX
YeloBeKa ¢ MPUPOTHON CPeloil, O poJIM XMMHH B TO3HAHUU ITUX 3aKOHOMEPHOCTEH;

IMO3HAaBATCIbHBIC MOTHBBI, HAIIPABJICHHBLIC HA IMMOJIYYCHHUEC HOBBIX 3HAHUU 110 XUMHHU, H€O6XO)II/IMBI€
Ui OOBSICHEHHsST HAONIOJaeMbIX TMPOIIECCOB W SBIEHUM, TO3HABATENbHOW, HMH(DOPMAIIMOHHOW W
YUTATEIbCKON KYyJIbTYpbl, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIbHOM pabOThl ¢ YYEOHBIMU TEKCTaMH,
CIPaBOYHOU JIUTEPATYPOH, TOCTYITHBIMH TEXHHUECKUMHU CPECTBAMU MH(POPMAIIHOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOY4YeHWI0O U TI03HAHMIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caMo00pa3oBaHUIO, MPOEKTHOW U HCCIEAOBATENbCKOM JEATENbHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIpPaBJIEHHOCTH U YPOBHS 00yUY€HUS B JaJbHEHIIEM;

4) ¢popMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHUC HNCHHOCTU KHU3HH, OTBCTCTBCHHOI'O OTHOMICHHA K CBOCEMY 3J0POBBLIO, YCTAHOBKHM Ha
3I0pOBBI 00pa3 >KU3HH, OCO3HAHWE TMOCIEICTBUN U HEMpPUATHE BPEIHBIX MPUBHIUEK (YMOTpeOICHUS
QJIKOTOJIs, HAPKOTHUKOB, KYpeHUs), HEOOXOIUMOCTH COOJIIOICHHS MPaBUI 0€30MaCHOCTH TIPH OOpaIieHun
C XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEaTbHOM KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS

MHTEPEC K MPAKTHUYECKOMY M3YYEHHUI0 MPOoeCcCHil U TpyAa pa3InyHOrO Poja, YBaXEHHE K TPYILy U
pe3yJibTaTaM TPYAOBOM AEATEIbHOCTH, B TOM YHCJIE HA OCHOBE NMPUMEHEHHUS MPEIMETHBIX 3HAHHWUI 1O
XUMHH, OCO3HAaHHBIM BHIOOP WHAMBHUAYAIBHON TPACKTOPUU TMPOJIOIDKEHHS 0O0pa3oBaHUs C Yy4ETOM
JIMYHOCTHBIX HWHTEPECOB H CIIOCOOHOCTH K XUMHU, O6HICCTBGHHBIX HHTCPECOB U HOTpe6HOCTeI>i,
YCIENMHOW MPOPEecCUOHANBHON NEATeIbHOCTH M Pa3BUTHS HEOOXOJMMBIX yMEHHH, TOTOBHOCTH
aIalITHPOBATHCS B NMPoecCHOHAIBHOM cpejie;

6) 3K0JI0rMYecKOro BOCIIMTAHUSA:

IKOJIOTHUECKH IIeJIeco00pa3Hoe OTHOIICHUE K MPHUPOJIEC KaK MCTOYHUKY JKM3HU Ha 3eMyie, OCHOBE
e€ CyIIecTBOBaHMS, MOHMMAHUE IIEHHOCTH 3JI0POBOTO W 0€30macHOro odpasza »KU3HU, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (U3NYECKOMY W TICHXHYECKOMY 370POBBIO, OCO3HAHHE IEHHOCTH
COONIOICHHST TIPaBHJI O€30MAaCHOTO TOBEACHUS TpHU padOTe C BEHIECTBAMH, a TAaKKe B CHTYyaIlUsX,
YTPOXKAFOIIUX 3I0OPOBBIO U YKU3HHU JTFOJICH;



CIIOCOOHOCTH TMPUMEHSTh 3HAHUS, MOJTy4daeMble MPU U3YYEHUHM XHMHHM, IJI1 pelIeHus 3ajad,
CBA3AHHBIX C OKPY’KAIOLIEW IPUPOLHOW CPEIOH, Ul IOBBIILICHUS YPOBHS JKOJIOTMYECKON KYJIBTYPBI,
OCO3HaHHUS TIJIOOATBHOTO XapakTepa HKOJIOTMUECKUX MNpoOJieM M MyTed HMX pelleHUs MOCpPeACTBOM
METOJIOB XHMHH, 3KOJOTHYECKOIO MBIIUIEHUS, YMEHHUsS PYKOBOJICTBOBATHCS WM B I03HABAaTEJbHOM,
KOMMYHHMKAaTUBHOM U COLIMAJIBHON ITPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaMETHBIX pe3yJNbTaTOB BBIACIAIOT 3HAYMMble ISl (DOPMUPOBAHUS
MHUPOBO33pEHUS OOIICHAYYHbIC MOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUTIOTE3a, (aKT, CUCTEMa, POIIECC,
SKCIIEPUMEHT M JAPYToe.), KOTOpble HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IpeaMeTax H
MO3BOJISIOT HA OCHOBE 3HAHUI W3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O 1EIOCTHON HAYYHOMH
KapTUHE MHpa, M YHUBEpcajbHble YydeOHble JeicTBHUs (IIO3HABATENbHbIE, KOMMYHHUKATHUBHBIE,
peryJIsTHUBHBIE), KOTOpble o00OecrneunBaloT (OPMUPOBAHME TOTOBHOCTH K  CaMOCTOSATEIBHOMY
IUTAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOIl 1eTeIbHOCTH.

Ilo3naBaTenbHBbIE YHHBePCcAJIbHbIE YUeOHbIE 1eHCTBUS

Ba3oBble JJornueckue aeiicTBuA:

YMEHHUSI UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHHHM 3HAHHWI: PacCKphIBATh
CMBIC] XUMHYECKHX MOHATUH (BBLAENATh MX XapaKTepHble MPHU3HAKW, YCTAHABIMBATH B3aWMOCBS3b C
JIPYTHMH TIOHSTHSIMH), WCIOJIB30BaTh TIOHATHS JUIS OOBSICHEHUS OTICIbHBIX (DAKTOB W SIBICHUH,
BBIOMpATh OCHOBAHUS M KPUTEPUU JAJISl KIACCH(PUKAIUU XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaAKIIHIA,
YCTaHABJIMBATh IPUYUHHO-CJIEJICTBEHHBIE CBSA3M MEXAYy OOBEKTaMM H3Y4YEHMsI, CTPOUTb JIOTUYECKHE
paccyxaeHus (MHAYKTUBHbIE, IEAYKTHUBHbBIC, TI0 aHAJIOTUH), IeJIaTh BHIBOABI U 3aKITIOUYCHHS,

YMEHHUE TMPUMEHATh B TMPOIECCe TNO3HAHUS TMOHATUS (NPEAMETHBIE W METalpPEAMETHBIC),
CHUMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, UCIIOJIb3yeMbIe B XUMUU, TPEOOPA30BLIBATH IIUPOKO MPUMEHIEMbIE
B XMMHH MOJEJIbHBIE MIPEICTABICHUSI — XMMUYECKUN 3HAaK (CHUMBOJI JIEMEHTA), XUMHUUYecKas (popmyna u
ypaBHEHHE XUMHYECKOW pEakIuu — MPHU pelIeHHH Y4eOHO-TIO3HABATEIbHBIX 3a1ad, ¢ Y4ETOM ITHX
MOJICJIBHBIX TPEJCTaBICHUN BBISIBISATh M XapaKTEPHU30BaTh CYIECTBEHHbIC TNPU3HAKA H3Y4aeMbIX
O0OBEKTOB — XHMHYECKHX BEIIECTB U XHUMHUYECKUX PEAKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH,
MPUYUHHO-CIIEJCTBEHHBIE CBSI3H M MPOTUBOPEUHNS B M3y4aeMbIX MPOIECCaX U SIBJICHUSX.

ba3oBble uccienoBaTe/IbCKUe NeHCTBHA !

YMEHHE HCIOJIb30BATh IOCTABICHHBIE BOIPOCHI B KAa4€CTBE MHCTPYMEHTA NO3HAHHUA, a TAKXKE B
KauecTBE OCHOBBI IJIs1 (OPMHUPOBAHMS THUIIOTE3bl IO TPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

npuoOpeTeHne OMbITa MO0 I[JIAHHPOBAHUIO, OPraHU3allid ¥ TMPOBEICHUI0 YUYEHUYECKUX
SKCIIEPUMEHTOB, yMEHHME HaOII0AaTh 3a XOJOM IIPOLIECcCa, CaMOCTOSITEIbHO IPOTHO3UPOBATH €Tro
pe3ynbrar, GopMynHpoBaTh OOOOIIEHHS ¥ BBIBOJABI IO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
UCCIIEIOBaHMs, COCTABJIATH OTUET O MPOJIEIaHHOM padoTe.

Padora ¢ undopmanueii:

yMEHHE BbIOMpATh, AaHAIM3UPOBATh U MHTEPIIPETUPOBATH MH(POPMAIIHIO PA3IUYHBIX BUIOB U (hopm
MIPEJICTaBJICHMS, TTONy4YaeMyl0 U3 Pa3HbIX UCTOYHHKOB (HAy4HO-TIOMYINApHAs JUTEpaTypa XUMUYECKOTO
coJiep’KaHusl, CIIpaBOYHbIE TTocoOust, pecypchl HTepHETa), KpUTUYECKU OLIEHUBATh NMPOTUBOPEUUBYIO U
HE/I0CTOBEPHYIO HH(OPMAIIHIO;

YMEHHE TPUMEHSTHh Pa3IMYHbIE METONBI W 3ampoChl MPU TOUCKE U OTOOpe WHMOpMAIUU Hu
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOJMMBIX JUIS BBITIONHEHUS Y4YEOHBIX W TIO3HABATENBHBIX 3ajad
ONpeAeNéHHOro TUMA, MpUOOpEeTeHHe OmblTa B O0JIACTH  MCHONb30BaHUS  HMH(POPMAIIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJOTUW, OBJAJIEHUE KYJbTYpOH AaKTUBHOIO MCIOJb30BaHUS Pa3IMYHBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITENIbHO BBHIOMpATh ONTHUMalbHYIO (popMmy mpejacTaBieHUs WHGOpPMALUU U
WUTIOCTPUPOBATh pellaeMble 3a7auyd HECIOKHBIMH CXEMaMH, JuarpaMmmamu, Apyrumu (opmamu
rpauKy U UX KOMOMHAITUSIMU,

YMEHHE UCII0JIb30BaTh U aHAIM3UPOBATH B MIpoIecce YUeOHOM 1 HCCIeI0BATENbCKON NeSTEIbHOCTH
MH(OPMALIMIO O BIUSHUU IPOMBIIIIEHHOCTH, CEIbCKOTO XO3SHCTBA W TPAHCIOpPTAa HA COCTOSIHHE
OKpY>Karolle NpUPOIHON CPEBI.

KoMMyHMKaTHBHBIE YHUBEPCAJbHbIE Y4eOHbIe 1eCTBUSA:

yYMEHHsI 33J]aBaTh BOIPOCHI (B XOJe auayiora u (WJIM) TUCKYCCHH) IO CYIIECTBY 00CYXIaeMoii
TeMbI, (HOPMYIHPOBATH CBOU MPEIOKEHHUS OTHOCUTEIHHO BBITIOJIHEHHSI IPEATIOKEHHON 3a/1a4H;



YMEHHS TPEACTaBIATh MOJY4YEHHBbIE pPEe3yJIbTaThl MO3HABATEIbHOW AESITENBHOCTH B YCTHBIX U
MHUCbMEHHBIX TEKCTaX; JIeJaTh IMPE3CHTALMIO PE3YJIbTAaTOB BBIMNOJHEHUS XMMHUYECKOTO 3KCIIEPUMEHTA
(JrabopaTtopHOr0o OMBITa, JTAOOPATOPHOM pPabOTHI IO WCCIECIOBAHUIO CBOWCTB BEIIECTB, Y4eOHOTO
IIPOEKTA);

yMEHHUSI y4eOHOrO0 COTPYJIHHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOW TIO3HABATEIbHOW U
UCCIIEIOBATENLCKONW JIESITEIbHOCTH TMPH PEIICHUH BO3HUKAIOMIMX IMPOOJIIEM Ha OCHOBE Y4€Ta OOIIMX
MHTEPECOB U COIJIacOBaHMsS MO3uIuil (0OCyXIeHHs, OOMEH MHEHHUSMHU, «MO3TOBbIE IITYPMBD»,
KOOpJMHAILIUSI COBMECTHBIX JAEUCTBUN, ONpPEIEICHUE KPUTEPUEB I10 OLICHKE KAaueCTBA BBIIOJHEHHOU
paboTHI U APYTHE).

PeryasiTuBHble yHUBepPcaAJIbHbIE YUeOHbIE 1eliCTBUA:

YyMEHHE CaMOCTOSITEJIbHO OIpPEAeNsATh LEIu JeATENbHOCTH, IUIAHUPOBATh, OCYIIECTBISTH,
KOHTPOJMPOBATh U NPU HEOOXOAWMOCTH KOPPEKTHPOBATH CBOIO NESATEIBHOCTh, BBHIOMpaTh Hamboiee
s¢dexTrBHBIE CIOCOOBI pElIeHUs yUeOHBIX U MO3HABATENIbHBIX 33]]a4, CAMOCTOSITENIbHO COCTABIIATh WM
KOPPEKTUPOBATh NMPEIOKEHHBIM AITOPUTM ACUCTBUIU IPU BBINOJIHEHUH 33aJaHUNA C YUETOM IOJyYEHUS
HOBBIX 3HAHUI 00 wH3y4yaeMblX OOBEKTaX — BEILIECTBAX U PEaKIMsIX, OLEHUBATh COOTBETCTBHE
[IOJIyYEHHOTO pe3yJibTaTa 3asBJICHHOW 1€, YMEHHME MHCIIONb30BaTh U AHAIU3UPOBATh KOHTEKCTHI,
npearaeMble B YCIOBUU 3aJaHUM.

NPEIMETHBIE PE3YJIbTATHBI

B cocraBe npeaMeTHBIX pe3ybTaTOB MO OCBOCHUIO 00S3aTEIBLHOTO COJIEPKaHUs, YCTAaHOBIEHHOTO
JTaHHOU (efepanbHON paboueil mporpaMMon, BBIJICISIOT: OCBOCHHBIC O0YYAIONIMMICS HAy9HbBIC 3HAHMS,
YMEHHsI ¥ CTIOCOOBI IeHCTBUH, criennduueckue i NpeAMEeTHON o01acTu «XUMHUS, BUBI JESTEIbHOCTH
[0 MOJYYEHUI0 HOBOI'O 3HAHMSI, €r0 MHTEPHpETalH, NpeoOpa3oBaHUI0 M NPUMEHEHUIO B Pa3IUYHbIX
y4eOHBIX U HOBBIX CUTYaIUsX.

K xoHiy oOyuenus B 8 kiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JIOJIKHBI OTpa)aTb
c(OpPMHUPOBAHHOCTH Y 00yUaIOIIUXCS YMEHHI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATUN: aTOM, MOJIEKYJIa, XUMUYECKHI 3JIEMEHT, [IPOCTOE
BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OAHOPOJHAS M HEOJHOPOJHAs), BaJCHTHOCTh, OTHOCUTEIIbHAS
aTOMHasi U MOJEKyJIIpHash Macca, KOJMYECTBO BEIECTBa, MOJIb, MOJIIpHAas Macca, MaccoBas J0Jis
XMMHUYECKOTO 3JeMEHTa B COEJMHEHUH, MOJISPHBIM O00BEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJIb,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCIIEHUS, XMMMUECKas peakuus, Kiaccuukamus peaxiiuii:
peaKkIMM COEJUHEHUS, pEeaKLUH pa3IoKEHUs, peaKkIMM 3aMeIleHUs, peakiuuu oOMeHa, 3K30- H
SHJOTEPMUUYECKHE PEAKIUU, TEIIOBOM 3P EKT peakuuu, siAPO aToma, JIEKTPOHHBIM CJIOM aToma,
aToOMHasi opOuTalb, paglyCc aroMa, XMMUYECKas CBs3b, MOJISIPHAS W HEMOJsIpHAs KOBaJIEHTHas CBS3b,
MOHHAsl CBSI3b, HOH, KaTHOH, aHUOH, PacTBOP, MaccoBas J10Jid BellecTBa (MPOIEHTHAs KOHLIEHTpAllKs) B
pacTBope;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKHUX TOHATUA W TPUMEHSTH OTH TIOHATHS TPHU
OMMCAHUU BEUIECTB U UX MPEBPALICHUI;

HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJMKY JJIsi COCTaBIEHUS (POPMYI BEIIECTB U YPABHEHUH XUMHUYECKHX
peaKLuii;

OTIpe/IEIISATh BAJIECHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTETIEHb OKHCIEHUS SJIEMEHTOB
B OHMHApHBIX COEJUHEHUSX, NPUHAIJIECKHOCTh BEIIECTB K OMNpPEeNEHHOMY KIAcCy COEIMHEHUH I0
dbopMynaM, BUJ XUMUYECKON CBSA3H (KOBAJECHTHASI U MOHHAS) B HEOPIaHUYECKUX COETMHEHUSX;
packpsiBaTh cMbici Ilepuoguueckoro 3axona /[[. M. MenneneeBa: 1€MOHCTpUPOBATH IOHUMAaHHE
MEePUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX JJIEMEHTOB OT MX NoJIokeHHs B [lepuommueckoit
CHUCTEME, 3aKOHOB COXPAaHEHHS MacChl BELIECTB, TIOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHHS,
3aKOHa ABOTaIpo;

OIMKCHIBATh U XapaKkTepu3oBaTh TabmumuHyto (Gopmy [leprogmdeckoit CUCTEMBI XUMHUYECKHX JJIEMEHTOB:
pasnuyaTh MOHSTHS «TJIaBHas nmoarpynna (A-rpynmna)» u «mnobounast noarpymnmna (b-rpymnma)y, mansie u
OoJbIIIMe IEPUO/IBI, COOTHOCUTH 0003HAUEHUs, KOTOpble uMeroTcs B Tabnuie «llepuoanueckas cucrema
xumuueckux sneMeHToB J[. V. MenneneeBa» ¢ UMCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsj sapa, oOliee YMCIO 3JIEKTPOHOB M pacHperesieHHe UX IO
AJICKTPOHHBIM CJIOSIM);

KJIACCU(PUIIUPOBATh XMUMHUYECKHE DIIEMEHTHI, HEOPTaHWYECKHE BEUIECTBA, XUMHUYECKHE peakuuu (1o
YUCITY U COCTABY YYACTBYIOIIUX B PEAKIIMU BEIIECTB, MO TETIOBOMY 3P heKTy);



XapakTepu3oBaTh (OMMCHIBaTH) OOIIME XHUMHYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KIIACCOB,
MOATBEPKJasi OINUCAHUE TPUMEpPAMU MOJEKYJISIPHBIX YpPaBHEHHH COOTBETCTBYIOIIMX XUMHUYECKUX
pEeaKIunii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHM OT HX KAue€CTBEHHOTO COCTaBa, BO3MOXKHOCTH
MPOTEKAHNS XUMUYECKUX IIPEBPAILECHHI B PA3JIMYHBIX YCIOBUSIX;
BBIYUCIISITH OTHOCUTENIBHYIO MOJEKYJSIPHYIO M MOJIAPHYIO MAacChl BEIECTB, MAacCCOBYIO JOJIO
XUMHUYECKOT0 3JeMEeHTa Mo (GopMyJie COSIUHEHHUs, MacCOBYIO OO BEIECTBA B PacTBOpE, MPOBOAUTH
pacy€Thl IO YPAaBHEHUIO XUMHUYECKON PEAKIINU;
MIPUMEHATh OCHOBHBIC ONEPALMU MBICIUTEIBHON JEATEIBbHOCTH — AaHAJIM3 M CHUHTE3, CpPaBHEHME,
00001IIeHNe, CUCTEeMATH3AIINIO, KJIACCU(UKAIINIO, BBISIBICHHE MPUYUHHO-CICICTBEHHBIX CBSI3CH — JUIS
M3Y4YEHHUs CBOMCTB BELIECTB M XMMHYECKHUX PEAKLUHUH, €CTECTBEHHO-HAYYHbIE METOJbl IO3HAHUS —
HaOIt0IeHNe, M3MEPEHNE, MOJICITUPOBAHKE, YKCIIEPUMEHT (pealbHbI U MBICIICHHBIH ),
clIe[IoBaTh MpaBWJIaM MOJIb30BAHUS XMMHMUYECKOH MOCYJ0iM W J1abopaTOpHBIM O00OpYAOBaHUEM, a TaKKe
MpaBWJIaM OOPAICHHS C BEMIECTBAMH B COOTBETCTBHH C MHCTPYKIHUSMU 10 BBHITIOJHEHHUIO TaOOPATOPHBIX
XUMHYECKHUX OIBITOB MO MOJYYEHHIO M COOMpaHHIO ra3000pa3HbIX BELIECTB (BOAOPOJA U KUCIOPOJA),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPEEIEHHON MacCOBOM J0J€i pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U
MIPOBOJIUTh XMMUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C IIOMOIIbIO
WHIUKATOPOB (JakMyc, heHodranerd, MeTUIIOPAHK U IPYTHUE).

K koniy oOyuenust B 9 kiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM ypOBHE JIOJKHBI OTPaxaTh
c(hOPMHUPOBAHHOCTH Y 00yUAIONUXCS YMEHHH:
PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IMOHATHUM: XMMHUYECKHI 3JIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTHOH, aHMOH, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIHHOCTD,
CTETIeHb OKHUCJICHUS, XUMUYECKas peaklus, XUMHUYECKas CBS3b, TEIUIOBOM 3(P(EKT peakiuu, MOoIlb,
MOJISIPHBIA 00BEM, PACTBOP, AIMEKTPOIUTHI, HEATEKTPOIUTHI, JICKTPOIUTHUECKAS TUCCOIUALINS, PEAKIINH
MOHHOTO OOMEHa, KaTaliu3aTop, XUMHYECKOe paBHOBECHE, OOpaTUMble M HeoOpaTHUMbIE pPEaKIIH,
OKHCJIUTEIbHO-BOCCTAHOBUTEILHBIE ~ PEAKI[UU,  OKHCJIHUTENb, BOCCTAHOBUTEIb, OKHCICHHE U
BOCCTAHOBJICHHE, aJJIOTponusi, amMpOTepHOCTh, XUMHUYECKas CBs3b (KOBaJieHTHas, HOHHAfi,
MeTaJUTMuecKas), KpUCTaUIMuecKas peméTka, KOPpPO3Ws METaJIOB, CIUIABBI, CKOPOCTh XUMHUYECKOH
peakiuu, npeaenbHo nonycrumas konuentpamnus 111K Bemectsa;
WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKHUX TOHATUA W TPUMEHSTh OTH TIOHSTHS TpHU
ONMCAHUU BEUIECTB U UX MPEBPALICHUN;
WCIIOIh30BaTh XUMHUYECKYI0 CUMBOJIUKY JIJISl COCTaBJICHUS (DOPMYJI BEIIECTB U YPAaBHEHUN XUMHUUYECKHUX
peaKLuii;
OTIPEIEIATh BAJIGHTHOCTh W CTENEHb OKHCIICHHS XMMHYECKUX DJIEMEHTOB B COCIMHEHMSIX Pa3IMYHOTO
cocTaBa, MPHUHAJJICKHOCTh BEIIECTB K OMpPENeIEHHOMY KiacCy COeOUHEHHH mo QopmynaMm, BHJ
XUMUYECKON CBs3U (KOBAJCHTHAsl, MOHHAs, METAJUIMYECKasi) B HEOPTraHWYECKUX COCIUHECHHSX, 3apsll
MOHA MO0 XMUMHUYECKON (Qopmysie, XapakTep Cpelbl B BOAHBIX PACTBOpPAX HEOPTaHUYECKUX COCTUHEHHH,
TUTT KPUCTAIUTUYECKOM PelIETKU KOHKPETHOTO BEIIECTBA;
packpbiBaTh cmbich [lepuoguueckoro 3akona J[. M. MenneneeBa u 1eMOHCTPUPOBATh €r0 MOHUMAHUE:
OTHCHIBATh W XapakTepu30BaTh TabmuuHyro (opmy lleprogudeckoit cucTeMbl XUMHUYECKUX AJIEMEHTOB:
pa3nuyaTh MOHITHS «TJaBHas moarpynmna (A-rpynmna)» u «mobounas noarpymnmna (b-rpymma)y, mMansie u
OOJBIIIME TIEPHOJBI, COOTHOCHUTH OO0O3HAYEHHMs, KOTOPhIE HMEIOTCS B TEPHOIWYECKON Tabnuie, ¢
YHCIIOBBIMU XapaKTEPUCTUKAMU CTPOSHHUSI aTOMOB XUMUYECKUX JIEMEHTOB (COCTaB | 3apsia sjipa, odIiee
YHUCJIO JIEKTPOHOB U PaCcIpeieNIieHue UX IO JIEKTPOHHBIM CIIOSIM), OOBSICHATH 00IIIME 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCIUMHEHUHN B Mpejerax MajiblX MEPUOOB U TJIABHBIX MOATPYMI C
Y4ETOM CTPOCHHS MX aTOMOB;
KJIaCCU(UIIUPOBATh XMUMHUYECKHE DIIEMEHTHI, HEOPTaHWYECKHE BEUIECTBA, XUMHUYECKHE peakuuu (1o
YUCITY ¥ COCTaBY YYAaCTBYIOIIUX B PEAKIIMU BEUIECTB, MO TETUIOBOMY (D QeKTy, M0 N3MEHEHUIO CTEIeHEeH
OKHUCJICHUSI XUMUYECKUX 3JIEMEHTOB);
XapaKTepU30BaTh (OMHUCHIBATH) O0MIME W CHEIU(UUESCKHE XUMHUUYECKHE CBOMCTBA MPOCTBIX M CIIOKHBIX
BEILIECTB, MOJTBEPXkAasi ONMMCAHUE MIPUMEPAMH MOJIEKYJIIPHBIX U MOHHBIX YPAaBHEHHUM COOTBETCTBYIOLIUX
XUMHYECKUX PEaKIIUil;
COCTABJISITh YPABHEHHUS HIIEKTPOJUTUUYECKON JMCCOLMALMMA KUCIOT, IIEeJIOYe W Ccojel, MOJHBIE U
COKpalI€HHbIE ypaBHEHHUS peakIuil HOHHOTO OOMEeHa, YpaBHEHMsI peakUuid, MOATBEPKIAIOIINX
CYILIECTBOBAaHUE T€HETUYECKON CBSI3U MEXYy BEIlIECTBAMH PA3JIMYHbBIX KIACCOB;



pacKpbhIBaTh CYINIHOCTh OKHCIIHUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIUil IMOCPEACTBOM COCTaBJICHUS
ANIEKTPOHHOTO OallaHCa 3TUX PEaKIIUi;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS, BO3MOXXHOCTH IIPOTEKaHUS
XUMHUYECKHUX TPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX;

BBIUUCIIATh OTHOCHUTEJIBHYIO MOJICKYJSIPHYFO M MOJSIPHYFO MAacChl BEHIECTB, MAaCCOBYIO JIOJFO
XMUMHAYECKOTO 3JIEMEHTa 10 (hopMyJie COCTMHEHHUS, MAaCCOBYIO JIOJIIO BEIECTBA B PacTBOpPE, MPOBOIUTH
pacu€Thl 0 YPaBHEHUIO XUMUYECKOH PEAKIINU;

coOoaTh MpaBuiia MOJIb30BAHUS XUMHUYECKON MOCYJOH M J1abOpaTOpHBIM O00OpYyIOBaHHMEM, a TaKXKe
npaBujIa OOpalleHus ¢ BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIMSIMU IO BBITIOJHEHUIO JTA00OPATOPHBIX
XUMHYECKHUX OIBITOB IO TOJYYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEHIECTB (aMMHAKa M YTICKUCIOTO
rasa);

MIPOBOJNTh PEAKIUH, IMOATBEPIKIAIONINE KAYECTBCHHBIH COCTaB Pa3UYHBIX BEIIECTB: PACIO3HABATH
OTBITHBIM TYTEM XJIOPHUA-, OpOMHII-, MOIUI-, KapOoHaT-, (ocdar-, cunmkar-, cyiabdar-, THIAPOKCU-
WOHBI, KATHOHBI aMMOHHMSI M HMOHBI W3YYCHHBIX METAIIOB, MPUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPTraHUYECKUX BEIICCTB;

MIPUMCHSITh OCHOBHBIC OIICpAIlUU MBICIUTEIHLHOM JIEATEIPHOCTH — aHaJdu3 W CHHTE3, CpaBHEHUE,
0000I1IeHrE, CUCTEMATH3AIINIO, BBISBICHUE MPUYMHHO-CIICCTBEHHBIX CBS3CH — Il M3YYCHUS CBOMCTB
BEIIECTB U XUMUYCCKUX PEaKIIHiA, €CTECTBEHHO-HAYYHBIE METO/IbI TTO3HAHUS — HAOJIOICHUE, H3MEPEHUE,
MO/JICJIMPOBAHUE, YIKCIICPUMEHT (pealIbHbIA U MBICICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosmnuecTBo yacoB
Ne i/ HaumeHoBaHue pa3/iesioB U TeM K 0 duekTpoHHbIE (LM (pPOBbHIE)
° OHTPOJIbHbIE aKTHYecKue
NMPOrpamMmbl Bcero p p o0pa3oBaTe/bHbIE PeCypchl
padoThI padoThI

Pasznen 1. HepBonaqanLHMe XUMHNYECCKHUEC TTIOHATUSA

Xumust — BaxkHast 00J1acTh
1.1 €CTECTBO3HAHUS U IPAKTHYECKOM S 2
JIEATENBHOCTH YEIOBEKA

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢

bubnuoreka [{OK
1.2 Bernecrsa u Xumueckue peaii 15 . https://m.edsoo.ru/7f41837c
Hroro no paszaeny 20
Paznen 2. BaxHeiilne npeacTaBUTeId HEOPraHUYEeCKUX BellleCTB
21 Boznyx. Kucnopoa. [onsitie 06 6 bubnuoreka [IOK
' OKCHIax https://m.edsoo.ru/7f41837c
bubnuoreka [{OK
2.2 Bonopoa.ITonsitue o KUCiIoTax u Comsx 8 1 https://m.edsoo.ru/7fA1837¢
23 Bona. Pacteopsl. [lonsitue 06 5 1 1 bubmmnoreka HOK
' OCHOBaHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 1 1 bubmuoreka [IOK
' COEIMHEHUN https://m.edsoo.ru/7f41837c
Uroro mo paszaeny 30

Pazpnen 3. Ilepnoanyeckuii 3axkon u [lepuoguyeckasi cucreMa xumnueckux 3jaeMeHToB /I. . MenneseeBa. Ctpoenne aroMmoB. XuUMHYeCKast
cBsi3b. OKUCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PEaAKIIUN

Ilepuonnueckuii 3aK0H U
31 Ilepronnueckas cucTeMa XUMHUYECKHUX 7 but6mmorekxa [IOK
' anemenToB 1. . Menpeneena. https://m.edso0.ru/7f41837c
Crpoenue aToma
39 Xumuueckas cBsi3b. OKHCIUTEIHLHO- 8 1 bubmuorexa [{OK
' BOCCTAHOBUTEJIbHBIE PEAKLIUU https://m.edso0.ru/7f41837c
but6mmorekxa [IOK
1
Hroro no pasaery > https://m.edso0.ru/7f41837c
PezepBHOE Bpemst 3 bubinorexa LLOK
p P https://m.edso0.ru/7f41837c
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9 KJITIACC

KoaunuyecTBO 4acosB

HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIe (HU(POBHIE)
Ne n/m Kontpoabnsie | IIpakTtnueckue
NMPOrpaMmblI o0pa3oBaTe/IbHbIE PeCypChl
poTP Beero padoThI padoThI P pPecyp
Pasnea 1. BemecTBo M XMMH4YecKHe peakuu
11 [ToBTOpenue u yriybieHne 3HaHNH OCHOBHBIX 5 1 bubnuoreka [IOK
' pazzienoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnunoreka [HOK
' peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOLHAITHSI. 3 1 1 bubnnoreka [JOK
' XUMHUYECKUE PEAKIIMU B pacCTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszaeny 17
Pazgen 2. HemeTa/IbI M HX COeTUHEHU ST
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubnnoreka [JOK
' sneMeHTOB VIIA-rpynmsl. ["anorensl https://m.edsoo.ru/7f41a636
06
22 | onewenron VIA-rpymmst. Cepa n cé : Butmiorera LIOK
' Py - -eP https://m.edsoo.ru/7f41a636
COCJTMHEHUS
OO0m1as XxapakTepruCcTUKa XUMHYECKUX
bu6mmoreka [JOK
- 7 1
2.3 aneMeHTOB VA-rpynmnsl. A30T, pochop u ux https://m.edsoo.ru/7f41a636
COCTMHEHUS
24 newewton IVApynme. Yncponn : 1 2 Bu6miorera LIOK
' . PYTHIBI poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro mo pazaeny 25
Pa3zpnen 3. MeTausibl M MX COeIMHEHUS
. bu6mmorexa [IOK
4
3.1 Obmpe cBoHCTBa METAIIOB https://m.edso00.ru/7f41a636
. bu6mmorexa [IOK
1 1 2
3.2 Bakneiiie MeTamibl U UX COSAMHEHUS 6 https://m.eds00.ru/7f41a636
Uroro no pasaeny 20
Paznen 4. Xumus 4 OKpysKamomas cpeia
4.1 BemectBa 1 maTepuansl B KU3HU YEIOBEKA 3 bubmorexa HOK
' https://m.edso0.ru/7f41a636
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Hroro no pazneny

PesepBHOE Bpems

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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