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COJEP)KAHUE OBYYEHUA

8 KUIIACC

IlepBOoHaYa/IbHBbIE XMMUYECKHE MOHATHS

[Ipenmer xumuu. Posib XUMHM B JKM3HHU 4Y€JIOBEKa. XMMHUS B CUCTEME HayK. Teja W BEHIECTBA.
dusnuecKue CBOMCTBA BEUIECTB. ArperaTHOe COCTOsiHUME BemecTB. [loHsATHE 0 MeTolax MO3HaHus B
xuMun. Yuctele BemecTBa U cmecu. CrocoObl pa3aeieHus cMecei.

ATOMBI U MOJIEKYJIbl. XUMHYECKHE A1eMeHThl. CHMBOJIBI XMMUYECKHUX 3JeMeHTOB. [IpocTeie n
CJIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckasi ¢dopmyna. BaleHTHOCTP aTOMOB XWMHYECKHX JJIEMEHTOB. 3aKOH TOCTOSIHCTBA
coctaBa BellecTB. OTHOCUTENbHAsT aTOMHas Macca. OTHOCUTEIbHAs MOJIEKYJsipHas macca. MaccoBas
JI0JI1 XUMHUYECKOT0 3JIEMEHTA B COCIUHEHHH.

KonuuectBo BemectBa. Monb. MomnsipHass mMacca. B3auMoOCBsI3b KOJIMUECTBA, MacChl W 4HCIA
CTPYKTYpHBIX €IMHHUII BeulecTBa. Pacué€Tsl o hopmynamMm XuMHUYECKUX COETUHEHUH.

®usnueckue U XUMUYECKUE SBICHUSA. XUMHUYECKas peakuus U €€ NPHU3HAKU. 3aKOH COXPAHECHMS
Macchl BellecTB. XUMHUYecKue ypaBHeHMs. Kiaccudukamus XUMUYECKHX peakuuid (coelnHEeHus,
pasNoKeHUs, 3aMeIeHrs, 0OMEHa).

Xumuueckuii IKcnepumenn:

3HaKOMCTBO C XUMHYECKOH MOCY0H, MpaBuiiaMi pabOTHI B 1a00paTopuu U npuéMamMu oOpameHus
c nabopaTopHbIM OOOpYyIOBAaHHWEM, U3yUYe€HHE U ONHCaHue (U3MUECKHMX CBOHCTB 00pas3IoB
HEOPraHMYECKUX BEIIECTB, HabmoaeHne (u3nuecKux (TUIaBIeHUE BOCKA, TasHUE JIbJla, PacTHpaHUE
caxapa B CTyIIKe, KUIIEHHE M KOHJECHCAlMsl BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MpPOKaIMBaHUE
MEJHON TPOBOJIOKH, B3aUMOJCHCTBHE MeJa C KHUCIOTOW) SBJICHUH, HAOMIOEHHE W OIHUCAHHE
MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peaKkiuil (pa3okeHue caxapa, B3auMOIeHCTBHUE CEPHON KUCTIOThI
¢ xJjopuaom Oapwsi, pasnoxkenue ruapokcuaa menu (ll) mpm HarpeBaHWH, B3aMMOJICHCTBHE XKeye3a ¢
pactBopom comu Memu (), m3ydeHme cmocoOOB pasjieneHus CMecel: ¢ TIOMOIIBI0 MarHuTa,
buIbTpOBaHUE, BBIAPUBAHUE, IUCTUUIANUS, Xpomarorpadus, MPOBEIECHHUE OYUCTKU IOBAPEHHOM
conmu, HAONIOJCHHE H ONUCAaHUE pPEe3yIbTaTOB IPOBEICHUS OIbITa, HWUIIOCTPUPYIOMIETO 3aKOH
COXpaHEHHUs MACChI, CO3/IaHNE MOJIEIECH MOJIEKYJ (I1apOCTEPKHEBDIX ).

Baskneiinue npeacTaBuTe I HEOPraHMYECKUX BeLeCTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucinopoa — amemMeHT v mpocToe BeecTBo. Haxoxnenue
KHCJIOpOJIa B TIpupojae, (U3MYecKHe W XHUMHYECKHE CBOWCTBa (peaknuu TopeHus). OKCHIBIL.
[Ipumenenue kuciopona. CrocoObl MOIy4YeHHs] KHUCIOpoAa B J1a0OpaTOpUU M TMPOMBIILIEHHOCTH.
Kpyrosoport kucnopoaa B nmpupojae. O30H — alsIoTpornHas MOAU(PUKAIIS KUCIOPOa.

TennoBoit  3dexr xumMHyecKOoW  peakuuu, TEPMOXMMHUYECKHE ypaBHEHHs, JK30- H
SHJOTEPMUUYECKHE peaKI. TOIUIMBO: Yrojb U METaH. 3arpsi3HEHUE BO3/1yXa, YCUIICHHE MaPHUKOBOTO
a¢dekTa, pa3pylieHre 030HOBOTO CIIOSI.

Bonopon — smemeHT M mpoctoe BemiecTBo. HaxokaeHue Bomopoda B mpupoje, Gundeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI oay4yeHus. KucnoTs! u comu.

MoutsipHbIii 00bEM Ta30B. Pacy&€Thl M0 XUMHUYECKUM YpaBHEHUSIM.

®dusznyeckue CcBoMcTBa BOAbl. Boga kak pactBoputenb. PactBopel. HaceliieHHBIE U
HEHACBIIICHHbIE PacTBOPBI. PacTBOpUMOCTh BewlecTB B Boje. MaccoBasi 1071 BEIIECTBa B pacTBOPE.
Xumuueckue cpoiictBa BoAbpl. OcHOBaHuA. Ponb pacTBOpoB B NIpHUpOJe M B JKHU3HM 4YEJOBEKA.
Kpyrosopot Bojibl B ipupoe. 3arpsa3HeHre NpupoaHbiX BoJ. OXpaHa U O4MCTKA TPUPOAHBIX BOJ.



Knaccudukanmst  Heopranmdeckux  coeamHeHuil.  Oxkcuapl.  Kmaccudukanus — okCuaoB:
cosieoOpa3zyrome (OCHOBHBIE, KHCIOTHBIE, aMmdoTepHble) W HecosneoOpasyrone. Homenkiarypa
okcu10B. U3znueckrne U XUMUYECKHE CBOMCTBA OKCUIOB. [lomyueHne OKkCuaoB.

OcnoBanus. Knaccudukanus ocHOBaHUM: MIENOYM M HEPACTBOPUMBIE OCHOBaHUS. HomeHkaTypa
ocHOBaHuH. PU3NYECKUEe U XUMUYECKHUE CBOKCTBA OCHOBaHUM. [lonyyenue ocHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. @usndeckrne u XMMUYECKHAE CBOMCTBA
kuciaot. Psan aktuBHoctn MetaiuioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenkiarypa coneit. @u3ndeckre 1 XMMUYECKUe CBOMCTBA coeil. [Tonmyuenue cosei.

['eneTnyeckas CBA3b MEXKIYy KJIACCAMH HEOPIraHUYECKUX COCITMHEHUM.

Xumuueckuii IKcnepumenn:

KaueCTBEHHOE OMNpEIEICHHE COJEpKaHUsl KHUCIOpOoJAa B BO3JyXe, IMOJy4eHHEe, coOupaHue,
pacmo3HaBaHWEe H W3Y4YCHHE CBOWCTB KHCIOpOJa, HAOMIOEHUE B3aUMOJCUCTBUS BEIIECTB C
KHCIIOPOJIOM ¥ YCIIOBHSI BO3HUKHOBEHHS U TIPEKpaIIeHHs TOpeHus (mokapa), O3HAKOMIICHHE C
o0Opa3aMu OKCHJOB M ONMUCAaHUE MX CBOWCTB, MOJyuyeHUE, COOMpaHUe, PACIO3HABAHUE U H3y4YEHHUE
CBOMCTB BonoOpoja (ropeHue), B3auMozciicTBue Bomopoma ¢ okcugom wmeau (1) (Bo3moxkHO
WCIIOIB30BaHUE BHJICOMATEpPHANOB), HAOMIOJACHUE OO0pa3lloB BEIIECTB KOJWYECTBOM | MOIb,
UCCIIeIOBaHHEe OCOOEHHOCTEH pPacTBOPEHMS BEUIECTB C Pa3IMYHONW PacTBOPUMOCTHIO, MPUTOTOBICHUE
pPacTBOPOB C OINPENEIEHHOM MacCOBOM JOJIEM pPAaCTBOPEHHOIO BEILECTBA, B3aUMOJEHCTBHE BOIBI C
MeTaulaMi (HaTpUeM M KalibliieM) (BO3MOXKHO MCIOJb30BaHUE BUIECOMATEPHUATIOB), UCCIEIOBAHUE
0o0pa3I0OB HEOPraHWYECKUX BEIIECTB PA3MUYHBIX KJIACCOB, HAONIOJEHUE W3MEHEHUS OKPaCKH
WHIMKATOPOB B PACTBOpaxX KHUCIOT W IIEJNOYeH, M3ydeHue B3ammonaeicTBus okcupa memu (I1) c
pacTBOpOM CEPHOM KHUCJIOTBI, KHUCIOT C METaulaMHu, peakuuid HeUTpaau3aluu, IMOoJydYeHue
HEPACTBOPUMBIX OCHOBAHHWM, BBITECHEHHE OJHOIO METaJlla JAPYIMM M3 pPAacTBOpa COJIM, PEIICHUE
JKCIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BaxHelnme Ki1acchl HEOPraHUYECKUX COSIUHEHUIN».

IMepuonuveckuii 3axkoH u Ilepuoamyeckasi cucrema xumuuyeckux »3jementoB /. MH.
Menpeneesa. CtpoeHne aTomMoB. XHMHYeCKasi CBf3b. (OKHCIHTEJbHO-BOCCTAHOBUTEIbHBIC
peakuuun

[TepBpie TOMBITKK KiIacCU(PHUKAIIMM XUMHYECKHX SJEMEHTOB. [loHATHE O Tpymnmax CXOTHBIX
AJIEMEHTOB (IIENOYHBIE U IIEIOYHO3EMEIbHBIE METAJUIbl, TaJIOT€HbI, WHEPTHBIC Ta3bl). DIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEpHBIC OKCUABI U TUIPOKCH/IBL.

[lepuonnueckuii 3akoH. llepuoamyeckas cucrema xumudeckux sieMeHtoB [[. M. Menneneena.
Kopotkonepuoanas u anuHHonepuoaHas Gopmsl lepuonnyeckoil cucteMbl XUMUYECKUX 3JIEMEHTOB
1. N. Menpneneesa. [lepuoast u rpynmnbsl. @u3ndeckuii CMBICT TOPSIAKOBOTO HOMEpPa, HOMEPOB MEpUoaa
Y TPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CocraB aroMHbIX snep. M3oromsl. OnekTpoHbl. CTpOEHHE 3IIEKTPOHHBIX
obonouek atoMoB mepBbiX 20 xumuyeckux 3nemMeHToB [lepuonndeckoii cucremsr J[. 1. Menneneesa.
XapakTepUCTUKAa XMMHUYECKOIO JJIEMEHTA II0 €ro mnojoxxkeHuro B Ilepmomuueckoin cucreme [I. U.
Menpeneesa.

3aKOHOMEPHOCTH HU3MEHEHHMS pajuyca aTrOMOB XHMMHYECKHUX JJEMEHTOB, METAIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IIEpUOAaM.

3nauenue llepuoamyeckoro 3akoHa u Ilepronnueckod CHCTEMBI XMMHYECKUX DJIEMEHTOB A
pa3BuTHs Hayku U ipakTuku. [[. 1. MenaeneeB — yd€HbIN U rpakJaHUH.

Xumnueckasi cBa3b. KoBaneHTHas (TOJIApHAs W HEMOJISIPHAS)) CBSI3b. DJIEKTPOOTPULIATETBHOCTh
XUMHUYECKUX AJIEeMEHTOB. VlOHHas CBSI3b.



Crenenp okucieHus. OKHUCIMTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. IIpouecchl OKUCIEHUS |
BOCCTAHOBJIEHMS. OKUCINTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenn:

u3ydeHre O0O0paslloB BEIIECTB METAUIOB M HEMETAIJIOB, B3aMMOJACHCTBUE TMIPOKCHAA IIMHKA C
pacTBOpamMH KHUCJIOT U LIEJIOYE, MPOBEACHNUE ONBITOB, WIUIIOCTPUPYIOLUINX IPUMEPBl OKUCIUTEIBHO-
BOCCTAaHOBUTENbHBIX peakluil (ropeHne, peakliuy pa3ioKeHHsl, COSTUHEHUS).

Meostcnpeomemmnunie ceasu

Peanuzanus MeXnpeIMETHBIX CBS3€M NMPU M3YyYEHUH XUMHUU B 8 KJacce OCYILECTBIISIETCS 4depes
UCIOJIb30BaHWE KaK OONIMX €CTECTBEHHO-HAYYHBIX MOHSTHHA, TaK W TOHATHH, SBISIOMIUXCS
CUCTEMHBIMU JJIS1 OTJEJIBHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01u1re ecTecTBEHHO-HAYYHbIEC MOHATHUS: HAYYHBIN (haKT, TMIIOTE3a, TEOPHS, 3aKOH, aHAIN3, CHHTE3,
KJaccu(ukanus, NepUuoOIUIHOCTb, HAOIIOJCHNE, IKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJETb,
SIBJICHUE.

®du3nka: MaTepusi, aTOM, IEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIbI, PaAUOAKTUBHOCTD,
MOJIEKYJa, SJEKTPUUYECKUN 3aps], BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSHHE BEIIeCTBa, ras,
¢bu3nyeckre BeIMUMHBI, AMHUIIBI U3MEPEHUS, KOCMOC, TUIaHeThl, 3BE3/1b1, COHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

l'eorpadust: atmocdepa, rumpocdepa, MUHEpalbl, TOPHbIE IOPOJBI, IOJIE3HbIE HCKOIAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo M XUMHYeCKasi peaKIusi

[lepuonnueckuii 3akoH. Ilepmoamyeckas cucrema xumudeckux sieMeHtoB [[. M. Menneneena.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B W3MEHEHUM CBOMCTB XMMHYECKHUX 3JIEMEHTOB IEPBBIX TPEX
MIEPUOJIOB, KalMs, KaJbLMs W HX COCAUHEHUH B COOTBETCTBUM C MOJOXEHHEM OJJIEMEHTOB B
[Tepuonuueckoit cucTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHnue BeliecTBa: BUJIbI XUMUYECKON CBSI3U. THUIBI KPUCTANIMYECKUX PEMIETOK, 3aBUCUMOCTb
CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U BUJIa XMMUYECKOM CBSA3H.

Knaccudukanus u HOMEHKIIaTypa HEOPraHMYECKUX BEIIECTB. XHMUYECKHE CBOMCTBA BEILECTB,
OTHOCSIIIUXCSL K  pa3iM4yHbBIM KJlaccaM HEOpPraHMYECKUX COCIMHEHUH, TEHeTHYecKass CBA3b
HEOPraHMYECKUX BEIIECTB.

Knaccudukanus XuMUYECKHMX peaklMi MO pa3IuyHbIM MpU3HAKaM (110 YHUCIYy U COCTaBy
YYacTBYIOUIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY 3(PQEKTy, MO U3MEHEHHIO CTENEHEW OKHCIIEeHUs
XUMHUYECKHUX AJIEMEHTOB, MO0 OOpaTUMOCTH, MO YYACTHUIO KaTaiu3aTopa). DK30- U IHIOTEPMUYECKUE
peaku, TepPMOXUMHUYECKUE YPABHEHMUS.

[lonartue o ckopocT xuMHuYeckod peakuuu. [loHsaTtHe 00 O0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusax. [IoHATHE O rOMOreHHBIX M TE€TEpPOreHHbIX peakuusax. IloHsTue o karamuse.
IlonsaTHe 0 XUMUYECKOM paBHOBecHHM. DAKTOPBI, BIMAIOIIME HA CKOPOCTb XMMHUUYECKOW PEAKLUUU U
10JIO)KEHHE XMMHUYECKOTO PAaBHOBECHSI.

OKHCTUTENbHO-BOCCTAHOBUTENbHBIE ~ PEaKlUu,  JJIEKTPOHHBIM  OamaHc  OKHUCIUTENBHO-
BOCCTAHOBUTEIBHOMN peakiuu. COCTABICHHE YPABHEHUN OKUCIMTEIBHO--BOCCTAHOBUTENIBHBIX PEAKIINI
C MCTIOJIb30BAaHUEM METO/1a AIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOTUTUUECKON TUCCOUUAIIMU. DIICKTPOJUTHI U HEANEKTPOIUTHI. KaTHOHBI, AHUOHBI.
MexaHu3M AMCcCOLUalMK BEIIECTB C pa3IN4YHbIMU BUJAMH XUMHUUYECKOM CBsA3U. CTENEHb IMCCOLMALINN.
CunbHble U crabble AIEKTPOIIUTHI.



Peakiun woHHOro oOMeHa. YCIOBHS TNPOTEKAHHWS PEAKIMid HWOHHOTO OOMEHa, TOJHBIE |
COKpalI€HHbIE HOHHBIE ypaBHEHHUs peakuui. CBONCTBAa KHCIOT, OCHOBAaHHW U COJIEH B CBETE
NPEJCTaBICHUN 00 AIIEKTPOIUTHYECKOM nuccormanuu. KauecTBeHHbIE peakiiui Ha WoHbI. [loHsTHE O
TUAPOIIN3E COJICH.

Xumuueckuii IKcnepumenn:

03HAKOMJICHHE C MOJIEISIMH KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIIECTB — METAJJIOB U
HeMeTa/uIoB (rpaduTa U ajqMasa), CIOKHBIX BEIIECTB (XJIOpUa HATPHs), UCCICIOBAHUE 3aBHCUMOCTH
CKOPOCTH XMMHYECKOW peakuuu OT BO3ICHCTBHUS  pa3iMYHbIX (PaKTOpOB, HCCIEIOBAHUE
ANEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, Ipoliecca AUCCOLUAIUMU KHUCIOT, IIeNouell u colei
(BO3MOYKHO HCIIOJIb30BAHUE BUJEO MATEPUAJIOB), MPOBEACHUE OIBITOB, WILIIOCTPUPYIOIIUX MPU3HAKU
NpOTeKaHHUs peakluii HOHHOro oOMeHa (0Opa3oBaHME OCajKa, BBIJICICHUE Ta3a, 00pa3oBaHHE BOJbI),
OIBITOB, WJUTIOCTPUPYIOIIUX TPHUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuil (ropeHwue,
peakuuu pas3ioXKEHHs, COEAMHEHHMs), pPACIO3HAaBaHWE HEOPraHMYECKHX BEUIECTB C IIOMOIIbIO
KaueCTBEHHBIX pPeaKIlIMii Ha MOHBI, pEIIeHNEe IKCIIEPUMEHTAIbHBIX 3aa4.

HemeTaibl M MX coeJMHeHUS

OO6mass xapaktepucTuka ramoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTEIEeHU
okucnenus. Ctpoenue u pu3ndecKre CBOMCTBA MPOCTHIX BEIIECTB — TAJIOTEHOB. XMMHUYECKHE CBOKWCTBA
Ha IIpUMepe XJopa (B3aMMOJEHCTBHE C METallJlaMHM, HEMETajUlaMH, WLIeJIo4aMHu). XJIOPOBOAOPO.
ConsiHast  KHMCIIOTa, XWMHWYECKHME CBOWCTBA, IIOJy4YyeHHE, IpUMeHeHHe. J[lelicTBue Xxjopa H
XJIOPOBOZOPOJa Ha OpraHu3M 4eoBeka. BakHelne XJI0puabl U UX HAXOKIEHHUE B IPUPOJE.

OO6mras xapakrepuctika 31neMeHToB VIA-rpymnmel. OcOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEpHBIE
crenieHn okucieHusa. CtpoeHue U (uU3MUECKHE CBOWCTBA MPOCTHIX BELIECTB — KUCIOPOJA U CEPBHI.
AnnorpornHbele MOAMUKAIIMK KHUCIOpoJa W cepbl. XHMHYECKHE CBOHcTBa cepbl. CepoBOaopof,
cTpoeHHe, (u3nuecKkue M XuMudeckue cBorcTBa. OKCHABI Cephl KaK MPEACTABUTETH KHUCIOTHBIX
okcuaoB. CepHasi KucioTa, (PU3MYECKUe U XMMHUYECKHe cBOoMcTBa (0OmIMe Kak MpeAcTaBUTENs Kiacca
KHCIIOT U crneuuduueckrue). XUMUYECKUE pPEaKlMU, JiekKalllie B OCHOBE MPOMBIIUIEHHOTO crocoba
MOJIyYEHUs1 CEpHOU KHUCIOTHL. [Ipumenenue cepHoil kucioThl. ColM CEpHOU KHUCIOThI, KaueCTBEHHAs!
peaknus Ha cynbdar-uoH. HaxoxaeHue cepsl U €€ coeMHeHH B pUpoze. XUMUYECKOE 3arps3HeHUe
OKpY’KaloIlllel Cpelibl COEANHEHUSMH cepbl (KUCIOTHBIE NOXKIM, 3arpsi3HEHUE BO3AyXa U BOJOEMOB),
CIOCOOBI €ro MpeI0TBPAILCHHS.

OO6mas xapakTepucTuka 35eMeHTOB VA-Tpynmnbel. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpPHBIC
CTETIEHU OKHUCJIEHHA. A30T, PaclpoCTpaHEHHE B MpUpojle, (PU3MUecKHe U XHUMHUYECKHE CBOMCTBA.
KpyroBopor azora B mpupome. AMMHAK, €ro (U3MYECKHE M XMUMHYECKHUE CBOMCTBA, TOJYYCHHE H
npuMmeHenne. Coau aMMOHUS, UX (U3NYECKHE U XMMHYECKHE CBOWCTBA, MpuMeHeHue. KauecTBenHas
peakiys Ha HOHBI aMMOHHs. A30THasi KUCIIOTa, e€ MmojiyuyeHue, (Pu3ndeckue U XUMMHUECKUE CBOMCTBA
(oOmme kak TpeAcTaBUTENs Kiacca KUCIOT U cnenuduyeckue). Mcmonp3oBaHre HUTPATOB U COJEH
aMMOHHSI B KauyeCTBE MHUHEPAIbHBIX YHAOOpeHHH. XHMMHUYEeCcKoe 3arps3HeHHE OKPYXKAIoWEeH cpesl
COCIMHEHUSAMHU a30Ta (KUCIOTHBIC JOXKIU, 3arps3HEHHE BO31yXa, MOUYBBI M BOAoEMOB). Docdop,
ajutoTpornHbie Moaudukanuu Gocdopa, husndeckue u xumudeckue cporicrea. Oxcun docdopa (V) u
dbochopHas kucimoTa, PU3NIECKHE U XUMHYECKUE CBOMCTBA, mosydeHue. Mcnons3oBanue ¢ocharos B
KauecTBE MUHEPAIbHBIX YA00PEHUH.

O6mas xapaktepuctuka 31eMeHTOB IV A-Tpynmbel. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEepPHBIC
CTETICHH OKHCIEHHs. YTJIEpOoA, aUIOTPONHbIe MoAM(UKALNM, pacHpoCTpaHEHHE B HPUPOE,
¢usnyeckue W XUMUYeckue cpoiictBa. Ancopbumsa. Kpyrosopor yriaeponma B mpupoge. OKcuibi



yriaepoaa, ux (pu3nueckue U XMMUYECKHE CBOMCTBA, NEHCTBUE HAa >KUBBIE OPraHU3MBbl, MOIYYCHHE U
IpUMEHEHHE. OKOJIOrMYecKHe TMpoOJIeMbl, CBs3aHHbIE ¢ okcuaoMm yriepoaa (IV), rumortesa
r7100aIbHOTO TIOTEIJICHUsT KJIMMAara, MapHUKOBBIM 3¢¢eKkT. YroiapHas KHcIOTa M €€ COlM, HuX
¢usnyeckue M XHMMHUYECKHE CBOWCTBA, IOJIyueHHE M MpuMeHeHHe. KadecTBeHHas peakius Ha
kapOoHaT-moHbl. Vcnosibp3oBaHue KapOOHATOB B OBITY, MEIWIMHE, NMPOMBIIUIEHHOCTH M CEIHCKOM
XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKHX BEIIECTBAX KaK O COCAMHEHHUAX yriepoia (MeTaH,
9TaH, OTWIEH, AaleTWIeH, OJTaHOJ], TJIMUEPHH, YKCycHas KucioTa). [lpuponHble HCTOYHUKHU
YTJIEBOJIOPOIOB (YTOJb, TPUPOIHBIN Ta3, HEPTH), MPOAYKTHI UX TIepepadOTKu (OEH3UH), UX POJb B OBITY
U TPOMBIIIICHHOCTH. [IoHATHE 0 OMOJIOTMYEeCKH BaXKHBIX BEIIECTBAX: JKUPAX, O€NKax, yriaeBojax — H
UX pOJIM B )KM3HM YeloBeKa. MaTepruaabHOE €MHCTBO OPIraHMUECKUX U HEOPraHMYECKUX COETUHEHUI.

Kpemuuii, ero ¢usnyeckne U XUMHUECKHE CBOWCTBA, MONydYeHHE U npuMeHeHue. CoennHeHHS
KpeMHUA B mpupozae. OOmme npexacraBieHuss o0 okcupe kpemuus (V) u kpeMHHEBOH KHCIOTE.
Cunukatel, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHele cTpouTeNnbHbIE MaTepHallbl:
KepaMHKa, CTEKJIO, IIEMEHT, OCTOH, kene300eToH. [IpoOiieMbl 0€30MacHOTO  HCIOJIb30BAHMS
CTPOMUTENbHBIX MAaTEPUaJIOB B MOBCEAHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

u3yuyeHre oOpa3loB HEOPraHWYECKUX BEILIECTB, CBOHCTB COJSHONW KHCIOTBI, TPOBEICHHE
KayeCTBEHHBIX pEaKIMi Ha XJIOPUI-WUOHBI M HAOIIOJACHHWE TNPU3HAKOB WX TPOTEKAHHs, OIBITHI,
oTpaxkaromue (U3NYeCKHe W XHMMUYECKHE CBOWCTBAa TaJOr€HOB M HMX COEAMHEHHUH (BO3MOKHO
UCIIONIb30BaHNWE BHUJCOMATEPHUATIOB), O3HAKOMJICHHE C oOpa3lamMu XJOpUAOB (TaJOTeHUIOB),
O3HaKOMIIEHHE ¢ o0pa3laMu cepbl U €€ COeAMHEHUSIMU (BO3MOXHO HCITOJIb30BAHHUE BUIEOMATEPHAIIOB),
HalJto/IeHue Tpoliecca OO0YIIIMBaHUS caxapa IMoj ACWCTBUEM KOHIICHTPUPOBAHHOMN CEPHOW KHUCIIOTHI,
M3y4eHNE XMMUYECKUX CBOMCTB pa30aBICHHOW CEPHOM KHCIIOTHI, MPOBEICHNE KAaUeCTBEHHOM PEaKIInu
Ha cynb(haT-uoH U HaOMI0ACHNE TTPU3HAKa €€ MPOTEKaHUsl, O3HAKOMJICHHE C (U3NYECKUMU CBOMCTBAMU
azota, ¢dochopa W HMX COCOUHEHUH (BO3MOXKHO HCIIOJIb30BAaHUE BHJICOMATEPUAIOB), OOpa3laMu
a30THBIX U (ochopHBIX ynoOpeHui, MmoyyueHue, coOupaHue, paclio3HaBaHHE U W3Y4YE€HHE CBOMCTB
aMMMaKa, IpOBeIeHNE KaueCTBEHHBIX PEeaKklii Ha NOH aMMOHUS U GochaT-uOH U U3yuyeHHE MPU3HAKOB
UX TPOTEKAaHWs, B3aHMMOJACHCTBHE KOHIICHTPUPOBAHHOW Aa30THOW KHUCIOTHI C MeIbl0 (BO3MOKHO
MCIOJIb30BaHUE BHICOMATEPUANIOB), U3yUCHHE MOJIENIeH KPUCTAITMUECKUX PEeHIETOK anmasa, rpadura,
¢byniepeHa, 03HaAKOMIJIEHHE C TIPOLIECCOM aJICOPOIIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTIEM
U YCTpPOHCTBOM TMpOTHUBOrasza, IIOJy4YeHHE, COOMpaHHE, pacllo3HaBaHWE M H3y4YEHHE CBOMCTB
YIJIEKUCIOro ra3a, IpoBeJeHHEe KAaueCTBEHHBIX peakUuid Ha KapOOHAT M CHIJIMKAT-UOHBI U U3YyYEHHE
MPU3HAKOB MX MPOTEKaHUS, 03HAKOMJICHHE C MPOIYKIHEH CHUIMKATHOM MPOMBIIUICHHOCTH, pPelleHUe
AKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BajkHelne HeMeTalIbl U UX COEAMHEHUD.

Metanibl M X COeITMHEHHUS

OOmrast XapakTepUCTUKa XUMHUYECKUX 3JEMEHTOB — METAJUIOB Ha OCHOBAHWU WX TIOJOXKCHHUS B
[lepuoanueckoii cucreme xumuueckux 3meMenToB JI. V1. MenneneeBa u crpoenusi aromoB. CtpoeHue
MeTaJIoB. MeTamnueckas CBsi3b U METaJUTMUECKasi KpUcTalinyeckas: pemérka. DIeKTPOXUMUYECKUi
pSAI HanpsDKEHUH MeTaioB. Du3nWyeckne M XUMHYECKHE CBOWCTBa MeTauioB. OOIue crocoObl
noJyiydeHus: MetayioB. [ToHsATHE 0 KOPPO3UM METANIJIOB, OCHOBHBIE CITOCOOBI 3alIUTHI X OT KOPPO3UHU.
CrmuniaBsl (CTalb, YyTyH, TIOPATIOMUHUHN, OpOH3a) U X IPUMEHEHHE B OBITY U MPOMBIIIJICHHOCTH.

[I{erounble MeTauibl: IOJOKEHHE B lleprogmyeckoi cucreMe xuMuuyeckux siemeHToB . .
MenpeneeBa, CTpOEHHE UX aTOMOB, HAXOKIEHUE B Ipupoae. PU3NUECKue U XMMUYECKHE CBOMCTBA (Ha



npuMmepe HaTpus U Kamus). OKCUAbl M TUAPOKCUABI HATpus U Kanus. llpuMeHeHue mMIeTOYHBIX
METAJIJIOB U UX COCTUHEHUM.

[IlenoyHo3emMenbHBIE METAUIBl MAarHU M KaJbLUi: nosiokeHue B Ilepronnueckol cucreme
xumuueckux anemeHtoB JI. M. MenzaeneeBa, CTpoeHHME HUX AaTOMOB, HAaXOXIECHHE B IPUPOJE.
dusnueckrue U XMMUYCCKHUE CBOMCTBA MarHus W KaJbIUsa. BakHeWIne cCoOeAMHEHUS KalbIHsa (OKCHUI,
TUAPOKCH, coin). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

AnroMuHui: ionoxxkeHue B [lepuoguueckoil cucteMe xumudeckux sineMeHtoB . M. Menneneena,
CTPOEHHE aToMa, HaxoxJaeHue B npupone. dusnyeckne M XUMHUYECKHE CBOMCTBA AJIFOMUHHSL.
AMdoTepHbIE CBOMCTBA OKCHIA ¥ THIPOKCUIA AITFOMUHUS.

Kenezo: nmonoxenue B Ilepuoguueckoit cucreme xumuueckux snemeHToB [[. M. Menneneena,
CTPOEHUE aTOMa, HAaXOXJIeHHE B npupoje. Puznueckue U XUMHUUYECKHE CBOMCTBa >xene3a. OKCUIIbI,
ruapokcuabl u comu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa U Moy4eHHUE.

Xumuueckuii IKcnepumenn:

O3HAKOMJICHHE C OOpa3lamMy METAJIOB U CIJIaBOB, UX (PM3UYECKHMHU CBOWCTBAMH, H3Y4YEHHE
pPEe3yIbTATOB KOPPO3UH METAJIOB (BO3MOXKHO HCITOJIb30BAaHHWE BHICOMATEPHAIOB), OCOOECHHOCTEH
B3aMMOJICHCTBUS OKCHAA KalbIMs M HAaTpUs C BOJOW (BO3MOXHO MCIIOJIb30BAHHUE BHUAEOMATEPUATIOB),
UCCIIEIOBaHNE CBOMCTB JKECTKOW BOJBI, Ipollecca TOPEHUs Keyne3a B KHUCIOpoAe (BO3MOXKHO
WCII0JIb30BaHNUE BUEOMATEPUAIIOB), IPU3HAKOB MIPOTEKAHUs KAUECTBEHHBIX PEAKLUI Ha MOHBI: MarHusl,
Kanbplus, amioMuHus, nuHka, skene3a () u sxemesa (lll), memu (ll), HabGmomeHwe wm omucaHue
MPOIIECCOB OKpAIIMBAaHUS IJIAMEHU HMOHAMU HaTpusl, KaJus U Kalblus (BO3MOXHO MCIOJIb30BAHUE
BUJICOMAaTEPHAIIOB), HCCIIEOBaHNEe aM(POTEPHBIX CBOWCTB THUIAPOKCHIA ATIOMUHUS H THIPOKCHIA
LIMHKA, pEIEHUE YKCIIEPUMEHTAIIBHBIX 3a/a4 110 TeMe «BakHeillre MeTallIbl U UX COCTUHEHUS.

XuMHUSA U OKPYKAKOIIAs cpeaa

BemectBa 1 MaTrepuansl B TOBCEHEBHOM ’KM3HU YelloBeKa. be3onacHoe MCoab30BaHUE BEIIECTB
U XUMHUYECKUX peakuuid B ObITy. [lepBast moMoIiis mpy XUMHUYECKHX 05KOTaX U OTPaBICHUSX.

XUMHYECKOE 3arpsi3HEHUE OKpyKawlleld cpeasl (mpenenbHas JOIMyCTHUMas KOHIIEHTpAIus
Bemiects, nanee — [1JIK). Ponb Xxumun B pelieHnn 3KOJIOTUYECKUX MTPOOIeM.

Xumuueckuii 3xcnepumenm:

u3ydeHrue o0pa3IoB MaTepUaAIOB (CTEKIIO, CIIJIaBbl METAJLIOB, TOJIMMEPHBIC MATEPUATIBI).

Mesxncnpeomemnuie ceasu

Peanuzanus MeXnpeIMETHBIX CBS3€M NMpPU M3YyYEHUH XMMHUU B 9 Kiacce OCYIIECTBIISIETCS 4depes
UCIOJIb30BaHWE KaK OOIIMX €eCTECTBEHHO-HAYYHBIX TMOHSTHHA, TaK U TOHSATHH, SBISIIOIIUXCS
CUCTEMHBIMU JJI OTAEJIBHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOI'O [IUKJIA.

OO61re ecTeCTBeHHO-HAYYHbIE TIOHATHS: Hay4HbIN (PakT, rTUNoTe3a, 3aKOH, TEOPHs, aHaJIN3, CHHTE3,
KJIacCU(UKALNS, TIEPUOTUIHOCT, HAOMIOIEHUE, YKCIIEPUMEHT, MOJICIIMPOBAHNE, H3MEPEHUE, MOJIETD,
SBJICHHUE, TAPHUKOBBIH 3((EKT, TEXHOIOTUSI, MATEPUAIIBI.

®dusnka: MaTepusi, aToM, JEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU, U30TOMbI, PAAUOAKTUBHOCTD,
MOJIEKYJa, SJEKTPUYECKHA 3apsiji, MPOBOJHUKU, TIOJYIPOBOJHUKH, IUAICKTPUKH, (OTORIEMEHT,
BELIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHME BEIIeCTBA, Ta3, pacTBOpP, PAaCTBOPUMOCTD,
KpUCTAJJINYECKasl pemérka, CIUIaBbl, (U3MYECKHE BEIMYMHBI, €AMHUIIBI U3MEPEHHUs, KOCMHYECKOe
MIPOCTPAHCTBO, IIAHETHI, 3BE€3/1b61, COJHIIE.

buonorus: ¢otocunTe3, npixanwe, Ouocdepa, OSKOCHUCTEMa, MHHEPAIbHBIE YyIOOpEHMUS,
MHUKPO3JIEMEHTHI, MAKPO3JIEMEHTBI, MUTATEIbHBIC BEIIECTBA.



['eorpadus: atmocdepa, ruapochepa, MuUHEpasbl, TOpPHBIE TOPOIBI, TOJE3HBIC HCKOIAeMBbIE,
TOIJINBO, BOAHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE PE3yabTaThl OCBOCHUS MPOTPaMMBbl OCHOBHOTO OOIIEro 0Opa3oBaHUs AOCTHTAIOTCS B
xoze OOy4yeHHs XMMHUU B €IMHCTBE Y4eOHOW M BOCIHUTATEIBHOW JAEATEIILHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMU  POCCUHCKAMHU COIMOKYJIBTYPHBIMH W JIYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSIMH,
OPUHATBIMH B OOINECTBE MpaBUJIaMM W HOPMaMH TIOBEACHUS M CIIOCOOCTBYIOT IpOLEccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMAIN3ALIUN 00YJaIOLTHXCS.

JIMYHOCTHBIE PE3YNIbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTHBHBIX IICHHOCTHBIX OPHEHTAIIMI ¥ PAaCITUPEHUE OTBITA IEATSITLHOCTH Ha €€ OCHOBE, B TOM YHCJIC
B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[ICHHOCTHOTO OTHOIICHUST K OTEYECTBEHHOMY KYJIBTYpPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIeINI0, TOHUMAaHU 3HAYCHHUSI XUMHUECKONW HAYKH B KU3HU COBPEMEHHOTO 00IIEeCTBa, CIIOCOOHOCTH
BJaJIeTh JIOCTOBEpHOW HWHGpOpMalLKel O TNEePeAOBBIX JOCTHKEHHMAX M OTKPBITHAX MHPOBOH H
OTEYECTBCHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUSAX 00 YCTpOMCTBE MHpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

NPEJICTAaBICHNS O CONMAIBHBIX HOpPMaxX M IMPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUH B KOJUICKTHBE,
KOMMYHUKATHBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOW, Yy4eOHO-HCCIIE0BATEIbCKOM,
TBOPYECKOH M IPYTHX BHIAX NEATEIHLHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOI COBMECTHOM NESTEILHOCTH
NPU BBITIOJTHEHUU Yy4YeOHBIX, TO3HABATEIBHBIX 33134, BBHIIOJHCHHH XHMHUYECKHX AKCICPUMEHTOB,
CO3JIaHUH Y4EOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO U B3aUMOIIOMOILU B MPOLIECCEe 3TOU
yueOHOI AeATeNbHOCTH, TOTOBHOCTH OIEHMBATh CBOE TMOBEACHHWE U TOCTYNKH CBOMX TOBAPHILIEH C
MO3UIIMK HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEICTBUN TTOCTYIIKOB,;

3) HeHHOCTH HAYYHOTO MO3HAHHSL:

MHUPOBO33PEHYECCKHE TPEACTABICHUSI O BEIIECTBE W XHMHUYECKOW PEaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKH W COCTaBJISIFOIIME OCHOBY ISl TIOHUMaHHS CYIIHOCTH
HAYyYHOH KapTUHBI MHpa, MPEICTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BHTHS TPUPOJIBI,
B3aUMOCBS35X YEJIOBEKA C MPUPOTHOM CPENOi, O POJIM XMMHUHU B MO3HAHUM 3THUX 3aKOHOMEPHOCTEH;

M03HABATEIIbLHBIC MOTHUBBI, HAIIPABJICHHBIC HA MOJYYCHUE HOBBIX 3HAHUHN MO0 XMMHUHU, HEOOXOAUMBIC
s OOBSICHEHUS! HAOMIONAEMBbIX IPOLECCOB M SIBICHUI, IO3HABATENbHOH, WH(POPMALMOHHON W
YUTATENICKOM KYJIbTYphl, B TOM YHCIIE€ HABBIKOB CaMOCTOSITEIbHON pabOTHl C Y4eOHBIMH TEKCTaMH,
CIIPaBOYHOH JINTEPATYPOH, TOCTYITHBIMU TEXHUUYECKUMH CPEICTBAMU HH(POPMALIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOy4YeHHMIO W TIO3HAaHUIO, JI0O003HATENBbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caMo00pa3oBaHMIO, IPOEKTHOW W MCCIENOBATEIbCKON JEATENBHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJICHHOCTH ¥ YPOBHS 00yYEHUS B JaJIbHEHIIEM;

4) hopMupoOBaHNS KYJIbTYPbI 310POBbS:

OCO3HAHHE IICHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO, YCTAHOBKM Ha
3I0pOBBIIl 00pa3 U3HU, OCO3HAHME TOCIEACTBUNA M HENPUATHE BPEIHBIX MPUBBIYCK (YMOTPEOICHHS



QJIKOTOJIS, HApKOTHUKOB, KYpEHHs), HEOOXOAMMOCTH COOJIIOJCHHS TpaBUi O€30MaCHOCTH TIpH
00palIeHny ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTHYECKOMY M3YUCHHIO Ipodeccuii U TpyAa pa3IudHOro pojia, yBaKEHHE K TPYAY U
pe3ysibTaTaM TPYAOBOH AEATEIbHOCTH, B TOM YHCIIE Ha OCHOBE NPUMEHEHUS NPEIMETHBIX 3HAHUM 1O
XUMHH, OCO3HAaHHBIM BBIOOp HWHAWBUIYaJbHOM TPAaeKTOPHUH MNPOAOHKEHHUS OOpa3oBaHHsI C Y4ETOM
JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHemHo MnpodeccuoHAIbHON NeATEeNbHOCTH U Pa3BUTUS HEOOXOAMMBIX YMEHMH, TOTOBHOCTh
a/JIanTHpOBaThes B MpodeccnoHanbHOi cpee;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS:

HKOJIOTHYECKH 11esIeco00pa3Hoe OTHOLICHHE K MPUPOIe KaK HCTOUHUKY KHU3HU Ha 3eMJie, OCHOBE €€
CYIIECTBOBaHMSA, MOHMMAaHHE ILIEHHOCTH 3J0POBOTO M 0e30macHOro o0pasza >XU3HU, OTBETCTBEHHOE
OTHOILICHHE K COOCTBEHHOMY (HU3NUYECKOMY U TICUXHUYECKOMY 3/I0pPOBBIO, OCO3HAHHE IICHHOCTHU
coOmroieHusl MpaBuyl 0€30MacHOro MOBeNEHUsl Mpu paboTe ¢ BEIIeCTBAMU, a TAK)KE B CUTYaLUsX,
YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHUS, IOJy4aeMble MPU HM3YYEHUU XUMUH, JJIS pelIieHus 3anad,
CBA3AHHBIX C OKPYKAIOLICH MPUPOJHOM CPENOM, NI IOBBILICHUS YPOBHS 3KOJIOIMYECKOU KYIbTYpHI,
OCO3HAHMS TJIOOATBHOTO XapaKTepa SKOJIOTHYECKHX MpoOJeM W MyTell HMX pEelIeHHs MOCPEICTBOM
METOJIOB XHMMHH, 3KOJOTMYECKOI0 MBILIUICHUS, YMEHHUS PYKOBOJICTBOBAaThCS UM B I03HABaTEIbHOMH,
KOMMYHUKATHBHOM M COIMAJIbHOW MPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIbTATDI

B cocraBe MerampeaMETHBIX PE3yJNbTaTOB BBIACIAIOT 3HAYMMbIC IS (OPMHUPOBAHHS
MHUPOBO33pEHHUsI OOIIIEHAYYHbIE TTOHATHS (3aKOH, TEOpHS, MPUHIINII, TUTIOTE3a, (PaKT, cucTeMa, Mmporecc,
AKCIIEPUMEHT W JIPYroe.), KOTOPhIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeaMeTax M
MO3BOJISIIOT HAa OCHOBE 3HAHMH M3 3TUX MPEIMETOB (OPMHUPOBATH NPEACTABICHHUE O IEIIOCTHOM
HAy4YHOH KapTHHE MHpa, U YHUBEpCalbHbIC yueOHbIe AeHCTBH (TI03HABaTEeNbHbIE, KOMMYHUKATHBHBIE,
pEryJsTUBHBIC), KOTOpbIE o0O0ecrneuynBalOT (OPMHUPOBAHWE TOTOBHOCTH K CaMOCTOSTEIbHOMY
TJITAHUPOBAHUIO U OCYIIECTBIICHUIO YIYEOHOU JIEATETLHOCTH.

Ilo3naBaTebHBIE YHHBePcAIbHbIE YUeOHbIe 1eiCTBUS

ba3oBble Joruyeckue JelMcTBUA:

YMEHHSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS] MPU OCBOCHUU 3HAHUMN: PACKPHIBATH
CMBICIT XUMUYECKUX TOHATHH (BBIACISTh UX XapaKTePHbIE MPU3HAKH, YCTAHABIMBATH B3aMMOCBS3h C
,Z[pyFI/IMI/I HOHHTHHMI/I), HUCIIOJIB30BAaTh IIOHATUS IJIA O6’b$ICHeHI/I$I OTOCIIBHBIX (baKTOB nu HBHGHHﬁ,
BBIOMPATh OCHOBaHMS U KPUTEPUH ISl KIIACCU(PUKAIIMY XMMUYECKUX BEIIECTB U XMMUYECKUX PEaKLni,
YCTaHABIIMBATh MPUYMHHO-CIEACTBEHHBIC CBS3U MEXKIY OOBEKTaMH W3Yy4Y€HHUsS, CTPOUTH JIOTHUYECCKHE
paccyxenusi (MHIYKTUBHBIC, IEAYKTUBHEBIE, 110 aHAJIOTHH ), I€JIaTh BHIBOJBI U 3aKITIOUCHUS,;

YMGHI/IG HpI/IMeHHTI: B Hpouecce IIO3HAHUS TIOHATUS (HpeI[MeTHBIG n MeTaHpe,Z[MCTHBIG),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICNM, HCHOJb3yeMble B XHMHUH, TNPeoOpa3OBbIBATH LIUPOKO
MPUMEHSEMbIE B XHUMHH MOJICJIbHBIC TPEICTABICHUS — XUMHUYECKUM 3HAK (CHUMBOJI JJIEMEHTA),
xuMudeckas GopMmysa U ypaBHCHHE XMMHUYECKON pEaKIMu — MPHU PEIICHUU y4eOHO-TI03HABATEIbHBIX
3aga4d, C y‘IéTOM 9TUX MOACIBbHBIX HpGI[CTaB.HeHI/Iﬁ BBIABIIATE U XapaKTepI/BOBaTI: CyH_IeCTBeHHBIC
HpI/IBHaKI/I I/I3y‘Ia€MHX O6’beKTOB — XUMHNYECCKHUX BCHICCTB MU XUMHNUCCKHUX peaxunﬁ, BBIABIIATH 06H_II/I€
3aKOHOMEPHOCTH, MNPUYUHHO-CIICICTBEHHBIC CBSI3M M NTPOTHUBOPEYMS B H3YyYaeMbIX Mpoleccax H
SIBJICHUSX. Ba3oBLIe HeCJIea0BaATeILCKHIE NeHCTBUS .



YMEHHE HCII0JIb30BaTh MOCTABIEHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA MO3HAHHUA, a TaKXkKe B
KAaueCTBE OCHOBBI IS ()OPMHUPOBAHHUS THUMOTE3Bl MO TMPOBEPKE MPABUIHHOCTH BBICKA3bIBAEMBIX
CYXKJICHU;

npuoOpeTeHne OmbiTa MO IUIAHUPOBAHUIO, OpraHM3allMM U TMPOBEACHUI0 YUYEHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HaONI0/aTh 3a XOJOM IIpoIecca, CaMOCTOSATEIbHO IMPOTHO3UPOBATH €ro
pe3ynbrat, GOpMyIupoBaTh OOOOIIEHHS W BBIBOABI IO pE3yJlbTaTaM MPOBEIEHHOTO OIBITA,
HCCJIETIOBAHMS, COCTABIIATH OTYET O MPOJIEIaHHON paboTe.

Pabora ¢ undopmaunmeii:

yYMEHHE BBIOMPATh, AaHAJTU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIINIO PA3IMYHBIX BUJIOB U (hopm
MIPEJICTABJICHMS, TIOTYYaeMYI0 U3 Pa3HBIX UCTOYHUKOB (HAyYHO-TIOMYJISIPHAS JIUTEPATypa XUMHUECKOTO
COJIep>KaHusl, CIIPaBOYHbBIE TTOCOOUs, pecypchl IHTepHeTa), KPUTUYECKU OLIEHUBATH TPOTUBOPEYUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHSITh pa3IUYHble METOAbl M 3alpochl NpU MOHCKE M 0TOOpe MHbOpMaLUU U
COOTBETCTBYIOIIUX JTaHHBIX, HEOOXOJMMBIX I BBHIMOJTHEHHS YYeOHBIX WM IIO3HABATEIBHBIX 3a/1ad
OINpeNeIEHHOr0  TWMA, NpuoOpeTeHHe OIblTa B O0JIACTH  HCIOJIB30BAaHUS MH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJaJE€HHUE KYyJbTYpOil aKTHBHOTO WCIIOJIb30BAHUS Pa3IMYHBIX
MTOMCKOBBIX CUCTEM, CAMOCTOSITEIILHO BBIOMPATh ONTUMAIbHYIO (JOPMY MPEACTaBICHUS HHPOPMAIIUN U
WUTIOCTPUPOBATh pelIaeMble 3aJayll HECIOXHBIMH CXEMaMH, JuarpaMMamu, APYTUMU QGopMamMu
rpaduKu 1 UX KOMOMHAIUSIMH;

YMEHHME WHCIONb30BaTh M AaHAIUM3UpOBaTh B Tpolecce Y4eOHONH U UCClIeoBaTeIbCKOM
NesITeIbHOCTH MH(OPMALMIO O BIMSHUM MPOMBIIIEHHOCTH, CEbCKOIO XO3siicTBa M TpaHCIOpTa Ha
COCTOSIHUE OKPYKarOUIEN TPUPOAHOMN CPEJIBI.

KoMMyHUKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE JeliCTBHUS:

YMEHUS 3aJaBaTh BOMPOCH! (B Xoje Auanora W (W) ITUCKYCCHM) MO CYIIECTBY OOCYKIaeMOit
TeMbI, (POPMYITHPOBATH CBOU MPEIOKEHHIS OTHOCUTEIHHO BBIIOJHEHHSI IPEATIOKEHHOM 3a/1a4u;

YMEHHsI TIPECTaBIATh IMOJYYCHHBIE PE3yNbTaThl TMO3HABATENBLHON JEATEIHHOCTH B YCTHBIX H
MUCBMEHHBIX TEKCTaxX; JeNaTh MPE3CHTALNI0 PE3yIbTAaTOB BBIMOIHEHUS XHMHUYECKOTO KCIEPUMEHTA
(JtabopaTopHOTO OMBITA, JIAOOPATOPHONM PAOOTHI TO HCCIIEIOBAHHWIO CBOWCTB BEIIECTB, y4eOHOTO
MIPOCKTA);

YMEHHUSI y4eOHOTO COTPYIHHYECTBA CO CBEPCTHMKAMH B COBMECTHOM IIO3HABATEIbHOM H
HCCIIEIOBATENICKONW JIESITETLHOCTH MPH PEIICHUH BO3HUKAIOUIMX MPoOJeM Ha OCHOBE ydéra OO0IIMX
MHTEPECOB W COTJIacOBaHMs MO3UIMI (00CyXkAeHHs, OOMEH MHEHHUSIMH, «MO3TOBBIE LITYPMBD,
KOOpJUHAIIMSI COBMECTHBIX JEUCTBUMN, OMpEesIeHne KPUTEPHEB MO OLIEHKE KayecTBa BBINOJIHEHHOM
paboThI U ApyTHE).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIEe IeiiCTBHUS:

YMEHHE CaMOCTOSITEIbHO ONPENENATh Ielu JeATENIbHOCTH, IUIAaHUPOBATh, OCYILIECTBISTD,
KOHTPOJIMPOBATh U MpPU HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO NEATEIbHOCTH, BbIOMpaTh Haubosee
3¢ (eKTHBHBIE CITOCOOBI pEelIeHHs Y4eOHBIX M TO3HABATENbHBIX 33/1ad, CAMOCTOSITEITLHO COCTaBISATH
UM KOPPEKTUPOBATh IMPEIJIOKECHHBIA AJITOPUTM JCUCTBUM IIPU BBINOJHEHUH 3aJaHUM C Y4ETOM
MOJIyYEHUsI HOBBIX 3HAHUW 00 wH3yyaeMblXx OOBEKTAaX — BEIIECTBAX M peaKUHUsAX, OLIEHUBATh
COOTBETCTBHE MOJYYEHHOI'O pe3ysibTaTa 3asBICHHOM LI€TU, YMEHHE HMCIOJIb30BaTh M aHAIM3HPOBATDH
KOHTEKCTHI, TIpeijlaraéMbl€ B YCIIOBUU 3aaHHIA.



HNPEIMETHBIE PE3YJIBTATHI

B cocraBe npenMeTHBIX pe3yIbTaToOB [0 OCBOCHUIO 00513aTEIBHOIO COEPKAHMs, YCTAHOBIEHHOTO
naHHOM (enepanbHO paboueil mporpamMmoi, BBIACISIOT: OCBOCHHBIE OOYYAlOIIMMUCS HAay4dHBIE
3HaHUS, YMEHHUS U CIIOCOOBI JCHCTBHM, crenuduyeckue s NpeaMETHOW 007acTu «XUMHS», BHIIBI
JeSTeIbHOCTH T10 TIOTyYEHUIO0 HOBOTO 3HAHMSI, €0 WHTEPIPETAINH, TPEOOPa30BAHUIO U IPUMEHEHHIO B
Pa3IMYHBIX YUEOHBIX U HOBBIX CUTYaIUX.

K koH1y o0ydenus B 8 kiacce mpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPAXKaThb
c(hOpPMHUPOBAHHOCTD Y O0yUYAIOIIMXCS YMEHHUMN:
- pacKpbIBaTh CMBICI OCHOBHBIX XHMHMYECKHX ITOHATHH: aTOM, MOJIEKYJa, XUMHUYECKUN 3JIEMEHT,
IIPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECh (OJHOPOAHAs M HEOJHOPOAHAs), BAJEHTHOCTD,
OTHOCUTENIbHAs aTOMHAsi M MOJIEKYJIIpHAas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBast IOJIsI XUMUYECKOTO JIEMEHTA B COSMHCHHIH, MOJISIPHBI 00bEM, OKCHUJI, KICIIOTa, OCHOBAaHUE,
COJTb, DJIEKTPOOTPHUIIATETILHOCTD, CTENIEHh OKUCIICHUS, XUMUYECKasl PeaKIHsl, KJIacCu(PUKAIUsS PeaKIuii:
peaKiuu COEIMHEHUS, PEaKlMM pa3oKEHHUs, pPeaklUUH 3aMelleHus, peakluu oOMeHa, B5K30- U
SHJOTEPMUUYECKHUE PEAKIIUU, TEIIOBOM A(h(EKT peakuuu, SAPO aTroma, AIEKTPOHHBIM CIIOM aToma,
aTOMHasi opOuTaib, paguyc aToMa, XMMHYECKasi CBs3b, MOJSPHAsl U HEMOJIApHAs KOBAJICHTHAsl CBA3b,
MOHHasl CBS3b, MOH, KATUOH, aHHOH, PACTBOP, MAaccoBas J0JIsl BelecTBa (MPOIEHTHAsI KOHIICHTpAIHs) B
pacTBope;
- WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHM WM MPUMEHSTh 3TU MOHSATUS MpU
OMMUCAHUU BEUIECTB U UX MPEBPAILCHU;
- HCIONB30BaTh XHUMHUYECKYI0 CHUMBOIUKY JUIS COCTaBJICHHUS (QOpMYT BEIIECTB H ypaBHEHUI
XUMHYECKUX PEAKIIU;
- OMNpeAeNsiTh BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B OWMHApHBIX COCIUHEHUSX, CTENEHb OKHUCICHUS
AJIEMEHTOB B OWHApHBIX COEAMHEHHUSAX, NPUHAIJICHKHOCTh BELIECTB K OIpeneIEHHOMY Kiaccy
coequHeHnil mo GopmynaM, BHJ XMMHUYECKON CBSI3M (KOBaJEHTHAass M HMOHHAs) B HEOPraHMYECKUX
COC/INHEHMUSIX;
- packpbiBath cMbica llepuonmueckoro 3akona . M. MenneneeBa: neMOHCTPUPOBATH ITOHUMAHHE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMUMHUYECKUX AJIEMEHTOB OT MX MOJIOKEHUS B [lepuoamueckoit
CHUCTEME, 3aKOHOB COXPAaHEHMsI MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, ATOMHO-MOJEKYJISIPHOTO
y4€HUs, 3aKoHa ABOrajpo;
- OINUCBHIBaTh M XapakTepus3oBaTh TabnuuHyio ¢opmy Ilepuonnyeckoil cHCTEMbl XUMHUYECKUX
AJIEMEHTOB: pa3IMyaTh TOHATUS «rjiaBHas moarpymma (A-rpynma)» u «mobounas mnoarpynmna (b-
TpyIa)», Majble W OOJIbIINE TMEPUOABl, COOTHOCUTh O0O3HAYEHHMS, KOTOPhIE MMEIOTCS B TaOJIHIIC
«Ilepuoguueckas cucrema xumuueckux odnemeHtoB J[. WM. MengeneeBa» ¢  4UCIOBBIMH
XapaKTePUCTHUKAMU CTPOCHHSI aTOMOB XHMHUYECKHX JJIEMEHTOB (COCTaB W 3apsia sapa, olliee Yucio
3JIEKTPOHOB U PACHpEICNICHUE UX 0 3JIEKTPOHHBIM CIIOSIM);
- KJIacCU(PUIIUPOBATh XUMUYECKHE IJIEMEHTHI, HEOPraHMUECKHE BEIIECTBA, XUMUYECKUE peakiuu (To
YHCITy U COCTAaBY YYACTBYIOIIMX B PEAKIINH BEIIECTB, 110 TETIOBOMY 3P PEKTY);
- XapakTepu3oBaTh (OMUCHIBaTh) OOUIME XHUMHUYECKHE CBOWCTBAa BEIIECTB pA3JIMYHBIX KIIACCOB,
MOATBEPXKJasi OMHCAaHUE INPHUMEPAMHU MOJIEKYJSIPHBIX YPaBHEHUH COOTBETCTBYIOIMX XHMHYECKUX
peaKIunii;
- NPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT MX KAa4E€CTBEHHOT'O COCTaBa, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKHUX MTPEBPAIICHUN B Pa3IMUHbBIX YCIOBUSX;



- BBIUUCIIATh OTHOCUTEIBHYIO MOJEKYJISPHYI0 M MOJSPHYIO MacChl BEIECTB, MAacCOBYIO JIOJIIO
XMUMHUYECKOT0 3JeMeHTa 1o (opMyse COeAMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IMPOBOJIUTH
pacy€Tsl 110 YPAaBHEHUIO XMMUYECKON PEaKIUU;
- NPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON NEATENbHOCTH — aHAIM3 U CHHTE3, CPaBHEHHE,
0000111eHre, CUCTEeMAaTH3AIHIO, KIIaCCU(UKALIUIO, BBISIBICHNE MPUYUHHO--CIICICTBEHHBIX CBS3CU — IS
U3YyYEHHUs] CBOMCTB BEIECTB M XUMHUYECKUX PEAKIMH, €CTECTBEHHO-HAyYHbIE METOJbl NO3HAHUS —
Ha0II0/IeHNe, U3MEpPEHNEe, MOICIMPOBAHUE, IKCIIEPUMEHT (pEeaIbHBIN U MBICIICHHBIN );
- CJIe10BaTh MIPABUJIAM I10JIb30BAHUS XUMUUECKOM MOCYA0H 1 1aOOpaTOPHBIM 000PYAOBAaHUEM, A TAKXKE
IpaBUjIaM oOpalleHHsT ¢ BEUIECTBAMH B COOTBETCTBUM C MHCTPYKLMSIMHM 110 BBIIOJHEHUIO
71a00paTOPHBIX XUMHUECKUX OIBITOB MO MOJTYYEHUIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB (BOAOPOIA
U KHUCJIOpOJa), NPUTOTOBIEHHMIO pAcTBOPOB C OINPEAEIEHHOW MaccOBOM J0JIed pPAacTBOPEHHOIO
BELIECTBA, IJIAHUPOBAaTh M MPOBOAUTH XMMMUECKHE HKCIIEPUMEHTHI IO PACIIO3HABAHHUIO PACTBOPOB
IIeJI0Yel U KUCIIOT C TIOMOIIbI0 HHANKATOPOB (JIakMyc, peHosdranenH, METHIOPAHX U IPYTHE).

K xoHuy oO0ydeHus B 9 kiacce rnpeIMeTHbIE pe3yiIbTaThl HA 0A30BOM YPOBHE JOJIKHBI OTpaXaTb
c(hOpPMHUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUMN:
- pPacKpbIBaTh CMBICJI OCHOBHBIX XMMHUYECKUX MOHATUN: XMMUUECKUN 3JIEMEHT, aTOM, MOJIEKYJa, UOH,
KAaTHOH, aHUOH, IIPOCTOE BEILECTBO, CJIOXKHOE BELIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTD,
CTENEHb OKUCIICHUS, XMMUYECKas peaklus, XMMHUYEecKas CBsA3b, TEIJIOBOM 3(Q(eKT peakiuu, MOJb,
MOJISIPHBI  00BEM, pacTBOp, 3JIEKTPOJIUTHI, HEIIEKTPOIMTHI, IIEKTPOIUTUYECKAs IUCCOLMALNS,
peakiMu HMOHHOTO OOMEHa, KaTalu3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMBbIE
peaxkiuy, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKLUU, OKUCIUTEIb, BOCCTAHOBUTEND, OKHCIEHUE U
BOCCTAQHOBJICHHE, aJUIOTPONMs, aM(pOTEpPHOCTb, XUMHUYECKass CBA3b (KOBAJEHTHas, HWOHHas,
MeTaJuInYecKas), KpUCTAUIMUECcKasl peIéTKa, KOppO3usl METaJJIOB, CIUIAaBbl, CKOPOCTh XHMHYECKOU
peakuuu, npeneabHo nonyctumMas konueHtpanus [IJIK BemecTsa;
- WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHMYECKHX TMOHSITUH W NPUMEHATH STH HOHATHS TpU
OIMCAaHUU BEIIECTB U UX MPEBPALLEHUII;
- HCHOJb30BaThb XMMHMYECKYI0 CHMBOJMKY Ui COCTaBJI€HUS (OPMYJ BELIECTB U ypaBHEHUH
XUMHYECKUX PEAKIIU;
- OIIPEAEIATh BAJICHTHOCTh U CTENIEHb OKUCIEHHSI XMMUUYECKUX AJIEMEHTOB B COEIMHEHUAX Pa3IMYHOrO
COCTaBa, MPHUHAJICKHOCTh BEUIECTB K ONpEACIEHHOMY KJaccy COCAMHEHHH Mo Qopmynam, BHI
XMUMUYECKON CBS3M (KOBAJCHTHAs, NOHHAsA, METAIJIMUECKasl) B HEOPraHMYECKUX COCIMHEHMSIX, 3apsil
MOHA 110 XMMHUYECKOH (hopMyIie, XapakTep cpellbl B BOJHBIX pacTBOpaX HEOPraHUYECKUX COECTUHEHUH,
THII KPUCTAIINYECKON PEIIETKH KOHKPETHOT'O BEIIECTBA;
- packpbiBath cMbica [lepuoauueckoro 3akona J[. . MenneneeBa u J€EMOHCTPUPOBATD €r0 IOHUMAHUE:
OIUCBIBATh U XapaKTepHu30BaTh TaOnMuHyI0 popmy [leproanyeckoit CUCTEMbl XUMHUYECKHX AJIEMEHTOB!
pasnuuaTh MOHATHUSA «TJIaBHas nmoArpymnma (A-rpynma)» u «nobounas noarpynmna (b-rpymnma)y, maneie u
OonplIMe TEpUOJbl, COOTHOCUTh 0003HAUEHUS, KOTOpbIE HMMEIOTCS B MEPUOAUYECKON Tabmuie, c
YHUCJIOBBIMU XapPaKTEPUCTHUKAMHU CTPOCHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsin siapa,
o0Iee 4YHCIIO AJIEKTPOHOB M PACHPEACIICHHE HX I10 JJICKTPOHHBIM CJIOSIM), OOBSCHATH O0OIIHe
3aKOHOMEPHOCTH B U3MEHEHHUM CBOWCTB 3JIEMEHTOB U UX COCIUHEHUH B IpeJesiaX MaJblX NMEPUOAOB U
IIaBHBIX MOATPYII C YUYETOM CTPOCHHUSI UX aTOMOB;
- KJaccu(UIMpPOBaTh XUMHUECKUE 3JIEMEHTHI, HEOPTaHUYECKUE BEUIeCTBA, XMMHUYECKHE peakuuu (1o
YUCIy M COCTaBy Y4YacTBYIOUIMX B PpEaKIUM BEIIECTB, MO TEIUIOBOMY 3((deKTy, M0 H3MEHEHHIO
CTEINEHEH OKUCIIEHUS] XUMUUYECKUX JIEMEHTOB);



- XapaKTepu30BaTh (OMUCHIBATDH) OOIINE U CICITU(PUICCKUE XUMUUECKHE CBOMCTBA MPOCTHIX M CIIOKHBIX
BEIIECTB, MOJTBEpXkJas ONUCAHWE TMpPHMEpPaMHU  MOJICKYISAPHBIX W HOHHBIX  YpaBHEHHH
COOTBETCTBYIOLINX XMMUYECKUX PEaKIIHiA;

- COCTaBIJIATh YPAaBHEHHS 3JEKTPOJMTHYECKON AMCCOIMAIMM KHCIOT, IIEJ04Yed M COJeH, IOJNHBIE U
COKpalICHHBIC ypaBHEHUS pEaKIMii HOHHOTO OOMEHa, YpPaBHEHHS pEaKIui, MOATBEPIKIAIOIINX
CYIIECTBOBAHHME T€HETHUECKON CBSA3M MEK/Yy BEIIECTBAMH PAa3JIMYHBIX KIIACCOB;

- pacKkpbIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA IMOCPEICTBOM COCTABJICHUS
ANIEKTPOHHOTO OaNaHca ATUX PEAKIIHIA;

- TIPOTHO3UPOBATH CBOWCTBA BEUIECTB B 3aBHCHMOCTH OT HUX CTPOCHHS, BO3MOXKHOCTH HPOTEKAHMS
XUMHAYECKHX MPEBPALICHUN B PA3IUUHBIX YCIOBHSIX;

- BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJSPHYIO MacChl BEIECTB, MAacCOBYIO JIOJIIO
XMMHYECKOTO 3JIEMEHTa Mo OopMysie COeIMHEHNUS, MaCCOBYIO JOJIIO BEUIECTBA B PaCTBOPE, MPOBOIUTH
pacy€THI IO YPaBHEHNIO XUMHUYECKOI peakuum;

- cOOI0IaTh MpaBUIIa MOJB30BAaHMS XUMHUYECKON MOCYI0H U TabopaTOpHBIM 000pYIOBaHUEM, a TaKKe
IpaBujIa OOpaIeHus C BEIECTBAMH B COOTBETCTBHH C MHCTPYKIMSIMHU T10 BBIITOJHEHHIO JIAOOPATOPHBIX
XMMHYECKUX OMBITOB I10 MOJYYEHHIO U COOMPAHHIO Ia3000pa3HBIX BEIIECTB (aMMHMAKa M YIJIEKHUCIIOTO
rasa);

- MIPOBOAMTDH PEAKIIMH, MOJITBEPHKAAIONINE KAaUeCTBEHHBIH COCTaB Pa3IMUYHBIX BEIIECTB: PACIIO3HABATH
OTBITHBIM TYTEM XJIOpUA-, OPOMHI-, HOIUA-, KapOoHat-, hocdar-, cumKaT-, cynb(ar-, THIPOKCUI-
MOHBI, KATHOHBl aMMOHHSI M WOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIONIME B BOJHBIX PacTBOpax
HEOPraHNYECKUX BEIECTB;

- MPHUMEHATH OCHOBHBIC OIEPAllMU MBICIUTEIBHOW NESITEIbHOCTH — aHAIW3 U CUHTE3, CpaBHEHHE,
0000111eHre, CHCTEMAaTH3allHI0, BBISBICHUE PUYNHHO-CIICICTBEHHBIX CBSA3EH — JIJIsl U3YUYEHHs CBOMCTB
BCIIECTB W XHMMHUYCCKHX pEaKIHi, eCTECTBEHHO-HAy4YHbIE METOJbl IIO3HAHUS — HaONIIoJeHue,
MU3MEpEeHHE, MOJICITUPOBAHNUE, SKCIIEPUMEHT (PEaNbHBIN U MBICIICHHBIN).

TEMATHYECKOE INTAHUPOBAHHUE

8 KVIACC
Ne
KosaunyecTBo | JjiekTpoHHbIE (HU(PPOBHIE)
n/n | HamMeHnoBaHue pa3aesoB U TeM NPOrpaMMbl
4yacos o0pa3oBaTe/ibHbIE pecypchl
Pa3nes 1. [leppoHavyaabHble XUMHYECKHE NIOHATHS
11 XuMus — BakHasi 00J1aCTh €CTECTBO3HAHUS U 5 bubmunoreka LIOK
" | IpaKTHYECKOI IESITETBHOCTH YEIOBEKA https://m.edsoo.ru/7f41837c
1.2 | BemiecTBa ¥ XMMHYECKHE PEAKIIUU 15 bubmmorexa LIOK
' B peart https://m.edsoo.ru/7f41837c

Hroro no pazmeny 20
Pa3nes 2. BaskHelilme npeacTaBuTe Il HEOPraHMYECKHUX BeleCTB
bubmunoreka LIOK
21 |B .K T
osayx. Kucnopox. Iomsrue 06 oxcunax 0 https://m.edsoo.ru/7f41837c
bu6 OK
2.2 | Bopopon.Ilonstue o KUCI0Tax U COJISAX 8 htPtIp;I:jI/?nTZIzjasi.ru [7§41837¢
5 bubmuoreka [{OK
2.3 | Boma.P T
3 ona. PactBopsl. [lonsTHE 00 OCHOBAaHUSX https://m.edsoo.ru/7f41837¢
2.4 | OCHOBHBIE KJIACCHI HEOPTaHUYECKUX 11 Bu6muotexa [JOK
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Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucreMa xumuiueckux 3aementon /1. U.

MenneneeBa. CTpoeHue aToMoB. XUMH4YeCKasi CBA3b. OKHUCINTEILHO-BOCCTAHOBUTEIbHbIE
peaxkiun

[lepuoanueckuii 3akoH u [lepronnueckas

bu6mmoreka [IOK

3.1 | cucrema xumuyeckux 31nemenToB /1. 1. 7 https://m.eds00.ru/7f41837¢
Mengeneesa. CTpoeHue aroma
3.9 Xumudeckas cB3b. OKUCIUTEILHO- 8 bubmunoreka LIOK
BOCCTaHOBHTEIIbHBIE PEAKIINU https://m.edsoo.ru/7f41837c
Hroro no pazueny 15
‘ PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68
[MPOTPAMME
9 KJIACC
Ne
Kosaun4vecTBo | JjiekTpoHHbIE (HU(pPOBHIE)
n/n | HammeHnoBaHue pa3aesoB U TeM NPOrpaMMbl
4yacos o0pa3oBaTe/ibHbIE pecypchl
Pasznea 1. BenecTBO M XUMHYeCKHE peaKIUun
11 [ToBTOpeHue U yriybleHne 3HAHUH OCHOBHBIX . ]r?tptIGH.HOTeKa LOK
| pasmenos kypea 8 kacca ps://m.edsoo.ru/7f41a636
12 OCHOBHUI)IG 3aKOHOMEPHOCTH XMMHYECKHX 4 ]r?tI:S:'I;I/(r)rT]eeIi(])f)OrIj/?Mla%G
peaxuuit = :
13 DIeKTPOINTHYECKAs AUCCOIMAIINSL. " BHGHIHOTGKa HOK
| XuMuveckue peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pasaeny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
51 OO61mas xapakTepuCTHKa XUMUYECKUX 4 BHGHIHOTGKa HOK
| onementoB VIIA-rpymmnesl. "anorens https://m.edsoo.ru/741a636
OO61mas xapakTeprUCTHKa XUMUYECKUX bubmmoreka [JOK
2.2 | anementoB VIA-rpynmel. Cepa u eé 6 https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mast XxapakTepuCTHKa XUMUIECKUX bubnuoteka [JOK
2.3 | anementoB VA-rpynmsl. A30T, pocdop u ux 7 https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX bubmmoreka [JOK
2.4 | anementoB IVA-rpynmel. YTiaepoa U KpeMHHA 8 https://m.edsoo.ru/7f41a636
U X COCTUHEHUS
Wroro no pazneny 25
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Pa3zgen 3. MeTaJIbl M X COCIUHEHU S

3.1 | OGmwme cBOMCTBA METAIIIOB 4
3.2 | Baxneiiye MeTaTbl U UX COSAMHCHHUS 16
Hroro no pazueny 20
Pa3nen 4. Xumus n okpy:kapmasi cpeaa

‘ BemecTBa 1 MaTepualbl B )KU3HH YEIIOBEKA 3
Hroro no pazueny 3
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68
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