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IlepBoHaYa/IbHbIE XMMHYECKHE IIOHATHUS

[Ipenmer xumuu. Posib XMMHM B )KM3HH 4YeJIOBEKa. XUMHUSI B CUCTEME HayK. Tena u BelecTsa.
@u3nuecKue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BemecTB. [[oHAaTHEe 0 MeTOax MO3HaHUs B
xuMuu. Yuctele BenecTBa U cmecu. CriocoObl pa3esieHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XUMHUUYECKHE 31eMeHThl. CUMBOJIBI XUMHUUYECKHUX 3JIEMEHTOB. IpocTeie n
CJIOXKHBIE BEIIeCTBA. ATOMHO-MOJICKYJIIPHOE yUEHHE.

Xumunyeckas (popmyna. BaneHTHOCTh aTOMOB XHMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BemecTB. OTHOCUTENbHAS aTOMHasi Macca. OTHOCUTENbHAsI MOJICKYJIIpHas Macca. MaccoBast
J10JI1 XUMUYECKOI'0 3JIEMEHTA B COCIMHEHHH.

KommmuectBo BemectBa. Mosb. MonsipHas macca. B3auMOCBsI3b KOJIMYECTBA, MAacChl U 4HUCia
CTPYKTYPHBIX €IMHHUII BelecTBa. PacuéTsl o popmynam XUMUYECKHX COEIMHEHUH.

Pu3nyuecKre 1 XUMUYECKHE SABJICHUS. XUMUYECKas peaklys U €€ MPU3HAKU. 3aKOH COXPAHECHMS
Macchl BellecTB. XUMHUUYecKue ypaBHeHus. Kiaccudukamus XUMHUYECKUX peakuui (COeAMHEHUs,
pa3oKeHUs, 3aMEIIEeHUs, OOMEHa).

Xumuueckuit y3kcnepumenm:

3HAKOMCTBO C XHMHYECKOW IOCYy/0H, TpaBuUiaMu palbOThl B JlabopaTopuu U NpuéMamu
oOpariieHus ¢ 1a00opaTOpHBIM 000pyAOBaHUEM, U3YUCHHE U ONMCaHue (PU3NUYECKUX CBOMCTB 00pa3IoB
HEOPTaHMYECKUX BEIIECTB, HAOMOIeHNEe PU3NYSCKUX (TUIABJICHUE BOCKA, TassHUE JIbJIa, PACTUPAHHE
caxapa B CTYIIKe, KUIIEHWE M KOHJCHCALMA BOJbI) U XUMUYECKUX (TOpPEHHE CBEUH, MPOKATUBAHHE
MEIHON TMPOBOJIOKH, B3aMMOJICHCTBHE MeJa C KHUCIOTOW) SIBICHHUM, HAONIOACHUE U OIHMCAHHE
MPU3HAKOB TMPOTEKAHUS XUMHUYECKHX peakiuil (pa3liokeHHe caxapa, B3aHMOJCHCTBHE CEpHOU
KHCJIOTHI € XJIOpUAOM Oapusi, paziiokenue ruapokcuaa meau (II) npu HarpeBanuu, B3auMojeiicTBre
xenesa ¢ pactBopom conu menu (1), uzyuenue cnocoboB pazzeneHus cMeceil: ¢ TOMOIIbI0 MarHuTa,
buIbTpOBaHMUE, BBIMAPUBAHUE, JUCTUUIALNS, XpoMaTorpadus, MpOBEACHHE OYHCTKU IMOBAPECHHOM
CONM, HAONIOJICHWE W OMNHUCaHUe pEe3yNbTAaTOB MPOBEACHUS OIbITA, WUIUTIOCTPUPYIOUIETO 3aKOH
COXPAHEHHUs MAcChl, CO3/IaHUE MOJIETIe MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BellleCTB

Boznyx — cmech razoB. CocraB Bo3ayxa. Kucmopog — 37eMEHT M NpPOCTOE BELIECTBO.
Haxoxnaenue kucnmopona B mpupone, GU3NYECKHEe M XUMHUYECKUE CBOWCTBA (peakiMu TOPEHUS).
Oxcupgpl. [lpumenenne xkucnopoga. CrocoObl TMOJydeHUs KHCIOpoAa B JabopaTopuu U
npoMeblieHHOCTH. KpyroBopot kucnopoma B mpuponae. O30H — amioTpomHas MoauduKanus
KHMCJIOPO/JIa.

TennoBoit 3hdekT XuMuUdeckoil peakiuu, TEPMOXUMHUYECKHE YpaBHEHHS, OK30- U
SHJO0TEPMUUYECKHE peakiuu. TOIIMBO: yrojib U MeTaH. 3arps3HeHne BO3/yXa, YCUIIEHHUE TTAPHUKOBOTO
a¢dekra, pa3pylieHrne 030HOBOTO CIIOSI.

Bogopon — anemeHT u mpocToe BemecTBo. HaxoxkaeHune Bojgopoia B mpupoje, Gpusndeckue u
XUMHYECKHUE CBOICTBA, TPUMEHEHHE, CTIOCOOBI oTy4deHus. KUCIoThl U comm.

Mossipabliii 006EM Ta30B. PacuéThl 0 XUMUYECKUM YPaBHEHUSIM.

®usnyeckue cBoiMcTBa BOAbl. Boma kak pacrBopurens. PactBopel. HacelieHHble u
HEHACHIIIICHHBIE PAaCTBOPHI. PacTBOPMMOCTH BeIIeCTB B Bojie. MaccoBasi J10J1s BEIIECTBA B PaCTBODE.
Xumuueckue cBoiicTBa BoAbl. OcHoBaHus. Poiib pacTBOpOB B HPHUPOJE M B KU3HHU YEIOBEKA.
KpyroBopot BojbI B ipupo/ie. 3arpsi3HeHHe MPUPOIHBIX BoJI. OXpaHa U OUYMCTKA MPUPOTHBIX BOJI.

Knaccudukanus Heopranuyeckux coeauHeHuit. Oxcunbl.  Krnaccudukanus  OKCHIOB:
cosieoOpasyromre (OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) W HecosieoOpazyronue. Homenkiarypa
okcu0B. duznyeckne U XMMUYECKHE CBOMCTBA OKCUIOB. [lonyueHre okcuaos.

OcHoBanus. Kiaccudpukanuss OCHOBaHM: IIETOYM W HEPACTBOPUMBIE  OCHOBAHHUS.
Homenknarypa ocHoBanuii. @Pu3MUECKHUE M XHUMHYECKHE CBOMCTBa oOcHOBaHuM. Ilomydyenue
OCHOBAaHH.

Kucnorel. Knaccudukanus xucnmor. Homenkmatypa kucimor. Puznyueckne W XUMHUYECKHE
cBoricTBa KUCHOT. P akruBHocTr MetaiuioB H. H. bekerosa. [lonmyuenue Kucior.



Comu. Homenkunarypa coneil. @uznueckue 1 XuMuieckue cBoicTsa cosieil. [lonmydenne coneil.

['eneTnyeckas cBsI3b MEXKYy KJIACCAMH HEOPTAHMYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OINpEJeICHHe COJEp)KaHUsA KHCIOpOAa B BO3JAyXe, IOJIyueHue, COOUpaHue,
pacrmo3HaBaHWEe W W3yYEHHUE CBOWCTB KHCJIOPOJa, HAONIOJCHHUE B3aUMOJCHUCTBHS BEIIECTB C
KHCIIOPOJIOM M YCIOBHS BO3HHUKHOBEHHMS U MpEKpalleHus ropeHus (mokapa), O3HAKOMIICHUE C
o0pa3iaMu OKCHJOB U ONMHMCAaHUE MX CBOWCTB, MOJIydeHHE, COOMpaHUe, paclio3HaBaHUE U M3Y4YCHUE
CBOWCTB BOJoOpoda (ropeHue), B3amMmojeiicTBue Bomopoma ¢ okcugaom wmemu (1) (Bo3moxHO
WCIIOJb30BAaHUE BHUJICOMATEPUANIOB), HAOIMIOACHHE OOpPA3IOB BEIIECTB KOJIMYECTBOM 1 MOIb,
UCClIeIoOBaHie 0COOEHHOCTEN PACTBOPEHHUS BEIIECTB C Pa3IMUYHON pacCTBOPUMOCTbIO, IPUTOTOBJICHHE
pacTBOpPOB C OIPEIEIEHHON MAcCOBOW JIOJIEM PACTBOPEHHOIO BEUIECTBA, B3aUMOIEHCTBUE BOJBI C
MeTaylaMu (HaTpueM M KalibliueM) (BO3MOXKHO HCIIOJIb30BaHHUE BUIEOMATEpUasoOB), UCCIIEI0OBAHUE
00pa3lloB HEOPraHWYECKHX BEHIECTB pa3IMYHBIX KIACCOB, HAOIOJEHWE W3MEHEHHsI OKpPaCKh
WHIMKATOPOB B pPAcTBOpax KHUCIOT M INEJIOYCH, m3yueHue B3ammoseiicTBus okcuma meau (1) ¢
pacTBOPOM CEPHOM KHUCJIOTBI, KHCJIOT C METaUIaMH, pEaKIUd HEUTpanu3aluu, I0JIy4YeHue
HEpPacCTBOPUMBIX OCHOBAHMI, BBITECHEHHWE OJIHOIO METajlla JPYTUM K3 pacTBOpa COJH, pPELICHUE
SKCIEPUMEHTAJIBHBIX 33Ja4 M0 TeMe «BakHelme KJ1acchl HEOPraHMYECKUX COEAUHECHUIN.

IMepuoauveckuii 3axkon u Ilepuogmueckass cucrema xuMudeckux 3iemenros JI. H.
MenpeneeBa. Crpoenne aTtomMoB. XuMH4YecKass CBfA3b. OKHCIMTE]IbHO-BOCCTAHOBHMTEIbHbIE
peakuun

[TepBbie MOMBITKU KJIACCU(PUKAINNYA XUMUYCCKUX JJIEMEHTOB. [loHATHE O rpynmax CXOIHBIX
AJIEMEHTOB (ILIEeJOYHbIE U IIEJIOYHO3EMEIbHbIE METAIIIbl, TaJIOT€Hbl, MHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEepPHBIC OKCHUJIBI ¥ THAPOKCHUIBI.

[Tepuonnueckuii 3akoH. I[lepuonnueckas cucrema xumuyeckux 3iaeMeHToB . 1. Menzaeneesa.
Kopotkonepuoanas u nimuaHonepuoaHas Gpopmsel [leproaundyeckoit CucTeMbl XUMHYECKUX 2JIEMEHTOB
H. U. Menneneesa. Ilepuoasl u rpynmbl. OU3HYECKUN CMBICI IOPSAAKOBOIO HOMEpa, HOMEPOB
MEepUO/Ia U TPYIIIbI AJIEMEHTA.

Crpoenue atomoB. CoctaB atroMHbIX sifep. M3oTombl. DnekTpoHbl. CTpOEHUE AIEKTPOHHBIX
0000uek aToMOB 1epBbIX 20 xumMudeckux eMeHToB [lepuoanueckoit cucremsr /1. 1. Menneneena.
XapakTepUCTUKAa XUMHUYECKOrO0 AJIEMEHTA MO €ro ImnojoxeHuro B Ilepuonnueckon cucreme [Jl.
N. Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHUsI pajuyca aTOMOB XUMHUYECKHUX BJIEMEHTOB, METAJUNIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB MO rPyIaM U MePHUOJIaM.

3nauenue Ileproanueckoro 3akoHa u [lepuoanueckoil cUCTEMbl XUMHUYECKHUX 3JE€MEHTOB IS
pa3BuTHs HayKu U npakTtuku. 1. 1. MeHneneeB — y4€HbIN U TpaKIaHUH.

Xumudeckasi cBsi3b. KoBaneHTHas (MOspHAs U HEMOJISAPHAS) CBS3b. DJIEKTPOOTPUIIATEITLHOCTh
XUMHYECKUX IJIEMEHTOB. MIOHHas CBS3b.

Crenenb okucieHus. OKHACIUTEIbHO-BOCCTAHOBUTENBHBIE peakiuu. [Iporeccel okucineHus u
BOCCTaHOBJIEHUSI. OKUCIUTENU U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3ydeHue o0pa3IoB BEIIECTB METAJUIOB U HEMETAJIOB, B3aUMOJICHCTBUE THAPOKCHIA [IUHKA C
pacTBOpaMM KUCIIOT U IIEI0YEH, MPOBEICHUE OIBITOB, WILUTFOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEaKLMi (TOpeHre, peakliuy pa3ioKeHHs], COSTUHEHN).

Meostcnpeomemnuwie cea3u

Peanuzaiust MeXIpeAMETHBIX CBSI3€W MPU U3YUYEHUU XUMHH B § KJIACCE OCYILECTBIIETCS Yepes3
UCIOJIb30BaHWE KaK OOIIUX €eCTECTBEHHO-HAyYHBIX MOHATUH, TaK M MOHSATHH, SBISIOLIUXCS
CUCTEMHBIMU ISl OTACJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'0 LIMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIH (DaKkT, TUMIOTE3a, TEOpHsl, 3aKOH, aHAIIU3,
CUHTE3, KiIaccuuKams, mepuoInIHOCThb, HAOII0JeHNE, SKCIIEPUMEHT, MOACITUPOBAHNE, U3MEPECHHE,
MOJI€EJIb, SIBJICHHE.



®usuka: Marepus, aTroM, DJJEKTPOH, IIPOTOH, HEWTPOH, MWOH, HYKIUI, HU30TOIIbI,
PaIMOaKTHBHOCTD, MOJICKYJIA, JIICKTPHYCCKHI 3apsiji, BELIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSHHE
BEIIECTBA, r'a3, PU3NYCCKUE BEIMINHBI, €IMHUIBI U3MEPEHHSI, KOCMOC, TUTAHETHI, 3BE3/161, COJHIIE.

buonorus: porocunres, Apixanue, buocdepa.

I'eorpadus: armocdepa, rumpocdepa, MUHEPATIbl, TOPHBIE MOPOJBI, MOJE3HBIE HMCKOIAEMBIE,
TOILTUBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo M XUuMH4YecKasi peakuust

[Tepuonnueckuii 3akoH. [leprnonnueckas cucrema xumuyeckux sneMentoB /. 1. Menneneena.
CrpoeHne aTroMoB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHYECKHMX AJIEMEHTOB IIEPBBIX TPEX
NIEPUOJOB, KaJlds, KaJbLUA M MX COCIAMHEHUH B COOTBETCTBMM C IIOJOKEHHUEM DIIEMEHTOB B
[Iepnonnueckoil cucTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJbl XHUMHUYECKOW CBA3U. THIIBI KPUCTAIMYECKUX PEIIETOK,
3aBUCUMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAIINYECKON PEIIETKU U BU/IA XUMUYECKOM CBS3H.

Knaccugukanus 1 HOMEHK/IaTypa HEOPraHUYECKUX BEIeCTB. XUMUYECKHUE CBOWCTBA BEILECTB,
OTHOCAIIMXCS K pa3iIM4YHbIM KjaccaM HEOpPraHWYECKUX COCIMHEHMM, TI'EHETUYECKas CBS3b
HEOPraHMYECKUX BEIIECTB.

Knaccupukanus XUMHMUYECKUX peakUui 10 pa3Iu4HbIM IpU3HAKaM (10 YUCIY U COCTaBy
YUYacCTBYIOIIMX B PEAaKIMU BELIECTB, O TEIUIOBOMY 3((eKTy, M0 M3MEHEHUIO CTEHEeHEH OKUCIICHHS
XUMHYECKHUX DJIEMEHTOB, 10 OOPATUMOCTH, MO YYACTHIO KaTaM3aTopa). IK30- U SHIOTCPMHUUCCKHE
peakuuu, TepMOXUMUYECKUE YPABHEHMUSL.

[lonaTHe O CKOpPOCTH XHMMH4YECKOH peakuuu. lloHsTHe 00 0OpaTUMBIX M HEOOpPATHMBIX
XUMHUYECKHUX peakiusax. [IoHsTHe 0 TOMOreHHBIX U reTeporeHHbIX peakuusx. Ilonarue o xaranmse.
[TonsaTne 0 xuMH4eckoM paBHOBecuU. DAKTOPHI, BIUSAIOMINAE HA CKOPOCTh XMMUYECKON pEaKIUu U
IIOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE ~ pPEAKIUM, OJEKTPOHHBIM  OalaHC  OKUCIMTEIbHO-
BOCCTAaHOBUTENbHON peakuuu. CoOCTaBICHHE YpPaBHEHUH  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuii ¢ UCIoNIb30BaHUEM METO/1a JIEKTPOHHOT0 OajaHca.

Teopust 2JIEKTPOIUTUYECKOW [HUCCOLMALMUA. OJIEKTPOJIUTBI M HEDJIEKTPOIUTHL. KaTnonsl,
aHUOHBI. MexaHM3M JIMCCOLMALIMM BELIECTB C PA3NIMYHBIMU BUJAMHU XHUMHUYeCKoW cBA3H. CTeneHb
aucconnanuu. CUIbHbBIE U ClIa0ble AIEKTPOIHTHI.

Peakuyu noHHOro oOMeHa. YCIOBUS NPOTEKAaHUS pEaKUMid HOHHOrO OOMEHa, MOJHbIE U
COKpalI€HHbIE HOHHBIE ypaBHEHHUs peakuuil. CBONCTBa KHCJIOT, OCHOBAaHUN WU COJEH B CBETE
MIPEACTABICHUI 00 AJIEKTPOIUTHIECKON aucconnanun. KauecTBeHHbIE peakiiui Ha HOHBI. [loHsITHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJICHHE C MOJIETSIMU KPUCTAIIMYECKHUX PEIIETOK HEOPraHUYECKNX BEIIECTB — METAJIJIOB
U HeMeTauloB (rpadura M ajMasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs), HCCIeIOBaHNE
3aBUCHUMOCTH CKOPOCTH XHMHUYECKOW peakluu OT BO3AECUCTBUS Pa3INUHbIX (DAKTOPOB, HCCIIEI0BAaHUE
JJIEKTPOIPOBOAHOCTA PACTBOPOB BEILECTB, IMPOLECCa AUCCOLMALMM KUCIOT, LIENOYEd U Cojel
(BO3MOYKHO HCIIOJIB30BaHUE BUAECO MAaTEPUAJIOB), IPOBEIEHUE ONBITOB, MILTIOCTPUPYIOIIUX MPU3HAKU
NpOTEeKaHMs peakii HOHHOTO oOMeHa (0Opa3oBaHUE OCaJKa, BhIJEIEHUE Ta3a, 00pa3oBaHUE BOJIbI),
OTBITOB, WJUTIOCTPUPYIOMIMX MPUMEPBl OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKIUil (ropeHue,
peakluu pa3lIoKEHUs, COEAVHEHMsI), pPACIO3HABAaHUE HEOPraHMYECKHX BEIIECTB C IOMOIIBIO
KA4eCTBEHHBIX PEAKIIMH HA MOHBI, PEIIEHUE YKCIICPUMEHTAJIBHBIX 3a/1a4.

HemeTtaibl 1 MX cOeJUHEHHUS

OOmiast xapakTepucTHKa rajJoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTETMECHU
okucnenus. CtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBHIX BEIIECTB — TaJOr€HOB. XHUMHYECKHE
CBOWCTBA Ha IpUMepe XJopa (B3aUMOAEWCTBUE C MeTalJaMM, HEMETaUIaMH, LIeJ0YaMH).
XnopoBogopoa. CossiHas KUCIIOTa, XUMUYECKHE CBOWCTBA, ITOJIy4YeHUE, IPUMEHEHHE. J{eficTBuE X1opa
U XJIOPOBOJIOPO/Ia HA OPTaHMU3M 4eNoBeKa. BaxkHenmme XIopuasl U UX HaX0KJIEHUE B IIPUPOJE.



OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcCOOEHHOCTH CTpPOEHHsSI aTOMOB,
XapakTepHble CTereHn okuciaeHus. CTpoeHue u pu3nyeckue CBOMCTBA IPOCTHIX BEIECTB — KUCIOPOAa
U cepbl. AJUIOTpONHBIE MOAM(DUKALNMK KHCIOPOAa M CEpbl. XUMHYECKHE CBOWCTBA CEpBHI.
CepoBoziopoJi, cTpoeHue, (pu3nyeckre U XUMu4eckue cBoicTBa. OKCHIbI Cephbl KaK MpPeACTaBUTEIN
KUCIOTHBIX OKcHuIoB. CepHas KuCIOTa, (U3MUECKHEe W XUMHUYECKME CBoicTBa (0Omme Kak
IIPEJCTaBUTEINI KJlacca KUCJIOT M crneuuduyeckrue). XUMHUYECKHE pEeakIUM, JIeKallue B OCHOBE
MPOMBIIIJICHHOTO CII0C00a MoJTydyeHus CepHOi KHcaoThL. [IpruMenenue cepHoit KucnoThl. Cou cepHOn
KHCJIOTHI, KaUeCTBEHHAas peakLus Ha cyiabdar-uoH. Haxoxnenue cepsl U €€ coelMHEHUH B IPUPOJE.
XHUMHUYECKOE 3arpsi3HEHHE OKpYXKalollel Cpeabl COSAUHEHMSIMH cepbl (KHUCIOTHBIE JIO0K]H,
3arps3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €ro Mpe0TBPAILECHUs.

OOmast  xapakrtepucTtuka 3jeMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE€ CTENIEHU OKHCIEHMs. A30T, pacpoCTpaHEHHE B MPUPOJE, (PU3NUECKUE U XUMHUECKUE
cBoiictBa. KpyroBopor asora B mpupone. AMMHAK, €ro (pu3MUecKrMe M XUMHYECKHE CBOWCTBA,
nojryyeHue U npumeHenue. Conu aMMOHMS, UX (pU3NUYECKHe U XMMUYECKHE CBOWCTBA, IPUMEHEHHE.
KavecTtBeHHast peakiusi Ha HMOHBI aMMOHHs. A30THas KHUCIOTa, €€ MOJy4deHue, (pu3nuecKkue u
XMMUYEeCKHe CBoMcTBa (00mMEe Kak MpPEJACTaBUTENs Kjacca KHUCIOT M CleHU(HUEcKue).
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHUSI B Kau€CTBE MUHEPAIbHBIX YAOOpeHHH. XUMHUECKOoe
3arps3HEHUE OKPY)KAIOLIEH Cpelbl COeAMHEHUSIMU a30Ta (KMCIOTHBIE JTOKIM, 3arpsi3HEHHE BO3/1yXa,
mo4YBEl U BoA0EMOB). Docdop, amtorpornrbie Moaudukammu Gocdopa, Gu3ndeckrue U XUMHIECKUE
coiictBa. Oxcuna dochopa (V) u dochopHas kuciaora, GU3HUECKHE U XMMHYECKHE CBOMCTBA,
nony4yenue. McnonszoBanue ¢pocdaroB B kKadyecTBE MHHEPAIBHBIX YI0OPSHHIA.

OOmass xapaktepuctuka 2eMeHTOB IVA-rpynnbl. OcoOEHHOCTHM CTpPOEHHUSI aTOMOB,
XapaKTepHbIE CTENEHW OKUCICHUS. YTIEepoJ, aIOTPONHBbIE MOIU(MHUKAINH, pPACIPOCTPAHEHHE B
npupoje, Gpu3nUecKue W XUMHUYeckue cBoicTBa. Axcopbums. KpyroBopor yriepona B mpupoje.
Oxcuapl yriaepoaa, ux (QU3MYECKHe U XUMHUYECKHE CBOMCTBA, JEHCTBUE Ha JKHMBBIE OPTraHU3MBI,
NOJTlydYeHHe U TpPHUMEHEHHe. DKOJOTHYecKue MpodieMbl, CBsi3aHHbIE ¢ okcuaoMm yriepoxaa (IV),
TUI0Te3a I100aIbHOro NOTEIVIEHHS! KIIMMaTa, MapHUKOBBINA 3P QeKT. YrosbHas KUCIO0Ta U €€ COJIU, UX
¢u3nyeckue M XUMHUYECKHE CBOICTBA, MOJy4YeHHWE M IpuMeHeHHe. KadecTBeHHas peakuus Ha
KapOoHaT-uoHbI. Mcrosnb30BaHne KapOOHATOB B OBITY, MEAMIIMHE, POMBIIIIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHayasibHbIE TOHATUS 00 OPraHMUYECKUX BEIIECTBAX KaK O COEAMHEHHUSAX yriiepoja (MeTaH,
9TaH, OSTWIEH, AaleTWJIEeH, JTaHOJ, IJMLIEPUH, YKCycHas Kuciaora). I[IpuponHble HCTOUHUKH
YTJI€BOIOPOAOB (Yrob, MIPUPOIHBINA ra3, He(Th), IPOAYKTHI UX NepepaboTKu (OEH3UH), UX POJIb B
OBITY M TPOMBILIUIEHHOCTH. [ToHsATHE 0 OMOJIOTHYECKH BayKHBIX BEILIECTBAX: KHUpaX, Oenkax, yriaeBojgax
— W UX POJU B JKU3HM 4eJoBeKa. MaTepuaibHOE €IMHCTBO OPraHMYECKUX W HEOPraHMYEeCKHX
COCIMHECHUM.

Kpemuuii, ero ¢pusnueckue u XMMUYECKHE CBOWCTBA, MOJdy4YeHue U npumenenue. CoeTuHeHus
KpeMHusi B npupoje. O6mue npeacrasieHuss o6 oxkcuae kpemuust (IV) m kpeMHHEBON KHCIOTE.
CunMkarsl, X UCIOJIb30BaHKE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeilue cTpouTenbHble MaTepHaIbl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, Xene300eToH. I[IpobGnembr 0e30macHOTO HCIOJb30BaAHUS
CTPOMUTENBHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

u3yuyeHne oOpa3loB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJIIHOM KHCIIOTBI, NPOBEICHHE
KAueCTBEHHBIX pEeaklMUi Ha XJIOPUA-WOHBI M HaONIOJICHWE NPU3HAKOB MX IPOTEKAaHUS, OMBITHI,
oTpaxkaromue (U3NYECKHe M XUMHUYECKHE CBOMCTBA TaJIOTEHOB M MX COCIMHEHHH (BO3MOXHO
WCIIOh30BaHUE BHUICOMATEPUATIOB), O3HAKOMJIEHHE C oOpasmamMu XJIOPUAOB (TaJOTEHH]IOB),
O3HaKOMJICHHE C oOpa3mamMu cepbl H €€ COEAMHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEPHAIIOB), HaOIOJIeHWe  Tmporecca  OOyrJIMBaHUS caxapa TMmojJ  JCHCTBUEM
KOHIICHTPUPOBAHHOW CEpHOM KHCIOTHI, M3yYCHHE XMMHUYECKHX CBOWCTB pa3z0aBlIeHHOW CepHOU
KHUCJIOTBI, IMPOBEJAECHUE KadeCTBEHHOM peakluM Ha cyiab(aT-uOH U HaOIIOAEHUE MpU3HaKa e€
NPOTeKaHHs, O3HAKOMJICHHE C (DU3MUYECKUMM CBOWCTBaAMM a30Ta, ¢ochopa U UX COCIUHEHHN
(BO3MOHO HMCTIOJB30BAHUE BHACOMATEPUAIIOB), 00pa3iaMu a30THBIX B (pochopHBIX ynoOpeHuH,



MoJIy4eHue, cooupanue, pacro3HaBaHNe U U3YYCHHUE CBOWCTB aMMHUaKa, MPOBEJCHIE KaueCTBEHHBIX
peaknuii Ha MOH aMMOHUS U docdaT-uOH M MU3yUYEeHHUE NTPU3HAKOB MX MPOTEKAHUs, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEJbI0 (BO3MOXHO HCIIOJIb30BAaHUE BHUACOMATEPUATIOB),
M3y4eHHEe MOJIeIeH KPHCTAIMYECKUX pemeEToK anmasa, rpadwura, dyiuiepeHa, 03HAaKOMIICHHE C
IIPOLIECCOM  aACOpPOLMU  PAacCTBOPEHHBIX BELIECTB AKTUBUPOBAaHHBIM YIVIEM M YCTPOMCTBOM
MPOTHBOTA3a, IMOJy4YeHUEe, COOMpaHWe, paclo3HaBaHWE M HM3YYCHHE CBOWMCTB YIJICKHUCIOTO Trasa,
MIPOBEJICHUE KAYECTBCHHBIX PEaKIUi Ha KapOOHAT W CWIMKAT-HOHBI W W3YYCHHE MPHU3HAKOB WX
MpOTEKaHUs, O3HAKOMJICHME C TPOAYKIMEH CHIMKATHOM  MIPOMBIIIJICHHOCTH, PELICHHUE
SKCIEPUMEHTAIIbHBIX 3371a4 110 TeMe «BaxkHele HeMeTaibl U X COSAMHEHUS».

MeTaJlIbl M UX COETUHEHUS

OO0mmas XxapakTepuCTUKa XUMHUECKUX 3JIEMEHTOB — METAJIOB HA OCHOBAaHUU HX TOJOXKEHUS B
[Tepuoauueckoit cucreme xumuueckux 35emMeHToB J1. 1. MenneneeBa u ctpoeHus atromoB. CTpoeHue
MeTaJuI0B. MeTajuinueckast CBsi3b U METAITHYECKasl KPUCTAIUIMUECKas peréTKa. IICKTPOXUMUYECKHUI
psAn HanpsDKEeHUH MeTauioB. DU3MYECKHe W XMMHUYECKHE CBOMCTBa MeTaioB. OOmme crocoObl
nosydeHus: MetauioB. [loHsTHE 0 KOPPO3UK METAIIOB, OCHOBHBIE CITOCOOBI 3alTUTHI UX OT KOPPO3UH.
Crnagsl (CTalb, YyTryH, JIOPATIOMUHHM, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIILIIEHHOCTH.

[Ilenounble MeTaIbL: MOJOKeHHe B llepuoamyeckoil cucTeMe XMMHUYECKMX 3JeMeHTOB [l.
W. MenaeneeBa, CTpOCHUE UX aTOMOB, HAX0XJIeHHE B Tpupoie. Pu3nyeckue 1 XUMUYECKUE CBOMCTBA
(ma mpumepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUsA U Kanus. [I[puMeHeHue MIeI0uHbIX
METaJIOB M UX COCAMHCHUH.

[[lenoyHO3eMENBHBIE METAIBI MAarHUid W KaJbLWi: MOJIO)KeHUE B llepuoamueckoil cucreme
xumuueckux snemeHtoB JI. WM. MeHneneeBa, CTpoeHHE HX aTOMOB, HaXOXJEHHE B MPHUPOJE.
dusnueckre 1 XMMUYECKUE CBOMCTBAa MarHus U Kayblus. Baxkuelmme coeiMHEHUs Kablusl (OKCH]I,
THAPOKCHI, CONH). KECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AmomuHuil: mnonoxeHne B Ilepuonnueckoil  cUCTEME XMMHMYECKMX 3yeMeHToB [l
W. MenpeneeBa, CTpO€HHE aTOMa, HaxOXJeHHE B mpupoae. Pu3nueckue U XMMUYECKUE CBOMCTBA
aTIOMUHUSI. AMQOTEpPHBIE CBOMCTBA OKCUIA M THUIPOKCHUIA ATTFOMUHUSI.

Kenezo: nonoxenue B Ileprnonnueckoii cucreme xumudeckux sneMentoB Jl. . Menneneesa,
CTPOEHHE aToOMa, HAaXOXJeHue B mpupoje. Ouznyeckue U XMMHUYECKUEe CBOMCTBA skemne3a. OKCUIBI,
ruapokcupl u conu xenesa (I1) u sxenesa (1), ux cocras, cBOWCTBA U MONyYCHHE.

Xumuueckuil 3xcnepumenm:

O3HaKOMIIEHHE ¢ 0o0Opa3llaMi METasIOB M CIUIABOB, MX (PU3UUYECKUMHU CBOWCTBAMU, U3y4YCHHE
pe3yIbTaTOB KOPPO3UH METALIOB (BO3MOXKHO HCIOJIb30BAaHWE BHJIEOMATEPUAIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCH/IA KAJIbIUS U HATPUS C BOJOM (BO3MOKHO HCIIOJIb30BAaHUE BUAEOMATEPUATIOB),
WCCTIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, MpOIlECCa TOPEHHS jKelle3a B KHUCIOpojae (BO3MOXKHO
WCIOJIb30BaHNE BUICOMATEPHATIOB), MPHU3HAKOB MPOTEKAHUs KAUYECTBEHHBIX DEAKIMA Ha HOHBI:
MarHus, KaJIbIIHsl, aATFOMUHUS, ITMHKa, skene3a (I1I) u xxenesa (I11), meqau (I1), Habmrogenue u onucanue
MPOIIECCOB OKpAIIMBaHUs TUIAMEHU MOHAMU HATpUsl, Kallusg U KaiblUs (BO3MOYKHO HCIIOJIb30BAHHE
BHJICOMATEPHAIOB), HCCIeoBaHUE aM(OTEPHBIX CBOWCTB THUIPOKCHIA ATIOMUHUS M THIAPOKCHIA
LIMHKA, pEeIEHUE YKCIIEPUMEHTAIBHBIX 33/1a4 Mo TeMe «BakHele MeTalibl U UX COCTUHEHUSI.

XuMus M OKpPy:KaOas cpeaa

BemectBa 1 MmaTepuaibl B TOBCEHEBHON KU3HM YeloBeka. be3omacHoe MCmoib30BaHUE
BEIIECTB U XMMHYECKHUX peakiinii B ObITy. [lepBas moMoIis mpy XUMUYECKUX 0KOTaX U OTPABJICHUSX.

XUMHYECKOE 3arps3HEHHE OKpYyXKaromieh cpeabl (MpeaenbHas JOMyCTUMas KOHIICHTPAIIHS
Beniects, nanee — [1/IK). Ponb Xxumuu B pemieHuu SKOJOTHIECKIX MTPOOIIEeM.

Xumuueckuii IKcnepumenm:

M3y4eHHEe 00pa3I[0B MaTePUAIIOB (CTEKIIO, CIUIABBI METAJUIOB, TIOJUMEPHBIC MATEPHUATIBI).

Mescnpeomemnmnuie ceazu

Peanuzarust MeXIpeAMETHBIX CBSI3€U MPU U3YUYEHUU XUMHH B 9 Kilacce OCYIECTBIIACTCS Yepes3
WCIIONB30BaHUE KaK OOIMMX €CTECTBEHHO-HAYYHBIX TIOHATHH, TaK ¥ TIOHSITHH, SIBIISIONIUXCS
CUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOI'O [IUKIIA.



OOmre ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIN (DaKT, TUMOTE3a, 3aKOH, TECOPUS, aHAIIU3,
CHHTE3, KJIaCCU(HKAIHS, IEPUOANIHOCTD, HAOIIOICHNE, IKCIIEPUMEHT, MOJICITHPOBAHUE, H3MEPCHUE,
MO/IEIIb, SIBJICHUE, TAPHUKOBBIN 3(PPEKT, TEXHOTOTHS, MaTepHUaIbl.

®usuka: Marepus, aroMm, DOJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJ, H30TOIBI,
PaaoaKTHBHOCTh, MOJICKYJIA, IEKTPUICCKUI 3apsi/l, IPOBOJHUKH, MOJTYIPOBOJIHUKY, TUIICKTPHKH,
(GOTOdTIEMEHT, BEIIECTBO, TeNO, O0BEM, arperarHoe COCTOSHHME BEIIECTBa, TIa3, pPacTBOp,
PaCTBOPUMOCTD, KpUCTAJUINYCCKAA peL[IéTKa, CILJIaBBI, (1)I/ISI/I[IGCKI/IC BCJIMYMHBI, CIUMHUIBI U3MCPCHUS,
KOCMHYECKOE IPOCTPAHCTBO, IUTaHeThI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocuntes, apixanue, Ouocdepa, 3KOCHCTEMa, MHUHEPAJIBbHBIE YHAOOpPEHHS,
MHKPOAJIEMEHTBI, MAKPOAJICMEHTBI, TNTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPATBI, TOPHBIC MOPOABI, TOJE3HBIC HCKOMAEMEbIE,
TOILTUBO, BOJHBIC PECYPCHI.

IIJMIAHUPYEMBIE PE3YJBbTATbBI OCBOEHUS IIPOI'PAMMBI 110 XMMHUHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIC PE3YIIBTATHI OCBOSHUS POTPAMMBI OCHOBHOT'O 00IIIETO 00pa30BaHUs IOCTHTAIOTCS
B X0JI¢ OOyYeHHUsI XUMHH B €IUHCTBE y4E€OHON M BOCIMUTATEIBHON AESTETbHOCTH B COOTBETCTBUU C
Tpa[[I/ILII/IOHHI)IMI/I pOCCI/II\/JICKI/IMI/I COIII/IOKy.HBTypHI)IMI/I nu IIyXOBHO-HpaBCTBeHHI)IMI/I OEHHOCTAMU,
NPUHATHIMU B OOIIECTBE IMpaBWJIaMH W HOpPMamMH TIOBEICHHUS M CIIOCOOCTBYIOT IpoleccaM
CaMOITO3HAHUsI, CAMOPA3BUTHUS U COITUATH3AIIH 00YJIAFOIIIHXCSI.

JIM4HOCTHBIE Pe3yNbTAaThl OTPAXKAIOT TOTOBHOCTH O0YUAIOIIUXCSI PYKOBOJCTBOBATHCS CUCTEMOM
IIO3UTUBHBIX HCHHOCTHBIX OpI/ICHTaHI/Iﬁ nu pacumpeHI/Ie OIIbITAa ACSATCIIBHOCTHU Ha eé OCHOBE, B TOM
YHUCJIe B YACTHU:

1) mnaTpuoTHYECKOro BOCIIUTAHMSA:

[[EHHOCTHOTO OTHOIIEHHSI K OTEYECTBEHHOMY KYIbTYPHOMY, HUCTOPHYECKOMY U HAYYHOMY
HacJI€AUK, IIOHHMMAaHUA 3HaA4YCHUA XHMI/I‘IGCKOfI HayKI/I B JKHW3HU COBpeMeHHOFO O6HI€CTB&,
CIIOCOOHOCTH BJAJIeTh JOCTOBEPHOM HH(pOpMalMell O MepeloBbIX TOCTHKEHUSX M OTKPBITHIX
MHPOBOM M OT€YECTBEHHOIN XMMHUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOilcTBE MHUpa U
o01ecTBa;

2) rpaskIaHCKOr0 BOCIIMTAHUS

MIPEJICTABJICHHUS O COIMATBHBIX HOpMaX M MPaBUIaX MEKIUYHOCTHBIX OTHOIICHUN B KOJJIEKTUBE,
KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, Y4E€OHOMCCIIEOBATEIHCKOM,
TBOPUYECKOM U PYTUX BUIAX JAESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOI COBMECTHOM NI€ATETHbHOCTH
HpI/I BBIITOJTHCHU N y‘-Ie6HI)IX, II03HABAaTCJIBHBIX 3aJa4, BBIIIOJHCHUU XHUMHUYCCKUX 3KCHepI/IMeHTOB,
CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAaHHUIO U B3aUMOIIOMOIIIH B MPOIIECCe ITOM
yqe6H0171 ACATCIIbHOCTH, TOTOBHOCTHU OILICHUBATH CBOE IIOBCACHHUEC U HOCTYHKI/I CBOUX TOBapI/IHIeﬁ C
MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN TTOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS

MHPOBO33PEHUYECKUE TPEICTABICHUS O BEIIECTBE W XUMHUYECKON PEaKIMH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH W COCTABIISIFOIIME OCHOBY JJisi MOHUMAHHS CYIHOCTU
HaquOﬁ KapTI/IHBI MI/Ipa, Hpe)ICTaBJ'IeHI/ISI 06 OCHOBHBIX 3aKOHOMepHOCT5[X paSBI/ITI/ISI HpI/IpO)II)I,
B3aMMOCBSI3SX YEIOBEKA C IPUPOTHOM CPEIOoi, O POJIM XMUMHUHU B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

IIO3HABAaTCIbHBIEC MOTHBBI, HaHpaBJ'IeHHI)Ie Ha nonyquI/Ie HOBBIX 3H3HI/II>1 10 XHMUHH,
HeoOXomuMble ISl  OOBSICHEHUS HAOMIOJAEeMBIX TMPOLECCOB M SBICHHWH, TMO3HABATEIHHOM,
MH(POPMAITMOHHON W YHUTATEIHCKOW KYJIBTYPHI, B TOM YHCJIE€ HABBIKOB CAMOCTOSITEIBHON pabOTHI ¢
y4eOHBIMH TEKCTaMH, CIPABOYHON JIUTEpaTypoOHl, JJOCTYMHBIMH TEXHHUYECKUMH CpPEACTBAMHU
WH(POPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYYEHWI0O W TO3HAHMIO, JIFOOO3HATENBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000Opa30BaHMIO, TMPOEKTHOW M HCCIEIOBATEIHCKON JESITEIIbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPaBJICHHOCTU M YPOBHS 00y4eHUS B AJIbHEHINEM;

4) opMupOBaHUS KYJIbTYPbI 310POBbS:



OCO3HaHUE LICHHOCTHU JKU3HU, OTBETCTBEHHOI'O OTHOLLIEHUS K CBOEMY 3/10POBBIO, YCTAHOBKH Ha
3J10pOBbIIl 00pa3 )KU3HU, OCO3HAHHUE TOCIEICTBUNA U HENIPUITHE BPEIHBIX IPUBbIUEK (YIIOTpeOIeHHUS
QJIKOTOJI, HAPKOTHUKOB, KYPEHHs), HEOOXOIUMOCTH COONIOAEHUS TpaBHi O€30MacHOCTH TPH
o0palleHnt ¢ XMMUYECKMMHU BEIIECTBAMU B OBITY U peaslbHON KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEpEC K MPAaKTUUECKOMY U3YUEHUIO podeccuii 1 Tpya pa3IMyHOro poja, yBaKeHHUEe K TPYAY
U pe3yJIbTaTaM TPYAOBOM JIEATEIbHOCTH, B TOM YUCJIE HA OCHOBE IIPUMEHEHHUs IIPEAMETHBIX 3HAHUUN
10 XUMHUH, OCO3HAHHBIN BbIOOpP MHAMBUYAIbHON TPAEKTOPUU MPOJOKEHHS 00pa30BaHMsl C Y4ETOM
JMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENHONH NpodecCuoHaNbHON JAEATENIBHOCTH U Pa3BUTUS HEOOXOAUMBIX YMEHHMH, I'OTOBHOCTb
alanTHPOBATHCS B MPO(EeCCHOHAIBHOM Cpere;

6) IK0JIOTHYECKOT0 BOCTIUTAHMS:

HKOJIOTHUYECKH 11eJIeCO00pa3HOe OTHOLIEHNE K IPUPOE KaK UCTOYHHUKY KU3HU Ha 3eMJie, OCHOBE
e€ CyIlIeCTBOBAHMUS, IOHUMaHKE LIEHHOCTH 3/J0POBOro M 0€301acHOro o0pasa KU3HU, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (U3NYECKOMY M TCHUXHYECKOMY 3J0POBBIO, OCO3HAHWE LEHHOCTH
coOJIt0IeHHsT TpaBUil 0€30MacHOr0 MOBEACHUS MpU paboTe ¢ BELIECTBAMH, a TAKKe B CHUTYyalUsX,
YIPOKaKOLUX 340POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH NMPHUMEHATh 3HAHMA, MOJTy4aeMble IPU U3YyYCHUM XMMUH, JUId peIIeHUs 3ajad,
CBSA3aHHBIX C OKPYXKAIOLEH PUPOIHOM CPEAOH, JUIS MTOBBIIICHNS YPOBHS 3KOJIOIMYECKON KYJIbTYPBI,
OCO3HaHMA INI00ANBHOIO XapakTepa 3KOJOIMUECKUX MpoOJeM M IMyTeH MX pelieHHs MOCPeaCTBOM
METOZ0B XUMUH, dKOJOTUYECKOIO0 MBIIIJICHUS, YMEHHsI PYKOBOJCTBOBATHCS UM B ITO3HABATEIIBHOM,
KOMMYHHMKaTUBHOW U COLIMATIbHON ITPAKTHKE.

METANIPEAMETHBIE PE3YJIbTATbBI

B COCTaBe MeTaHpeI[MeTHI:IX pGSYJ'II)TaTOB BBIJACIAOT 3HAYUMBIC JIA (bOpMI/IpOBaHI/Iﬂ
MHPOBO33PEHHUs OOIleHAyYHbIe TOHATHSA (3aKOH, TEOpHWs, MPHUHIMI, TUIMOTe3a, (akT, CUCTeMa,
MPOIIECC, AKCIEPUMEHT W JAPYroe.), KOTOPbI€ HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
mpeaMeTax U MO3BOJIAIOT HAa OCHOBE 3HAHUU M3 3TUX MPEAMETOB (hOPMHUPOBATH MPEACTABICHHE O
L[EJIOCTHOW Hay4YHOM KapTMHE MHpa, M YHUBEpCAJIbHblE y4yeOHbIE NEHCTBUS (IIO3HABaTENbHBIE,
KOMMYHHKATHUBHBIC, PETYJISITHBHBIC), KOTOpble oOecrneunBarOT (QOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSTEIILHOMY INIAHUPOBAHUIO M OCYIIIECTBICHUIO YU€OHOM eI TeIbHOCTH.

Ilo3naBaTebHBIE YHHBEPCAJbHbIE Y4eOHbIE 1eiiCTBUS

ba3oBrble Jlornyeckue JaeiicTBUS:

YMEHUS UCTIOIB30BATh MPUEMBI JJOTUUECKOTO MBIIIJIEHUSI IPU OCBOEHUU 3HAHUM: pACKpbIBATh
CMBICJI XUMHNYCCKHUX HOHHTHI;'I (BBI)I@J'IHTB nux xapaKTepHLIe l'IpI/I?,HaKI/I, yCTaHaBJ'II/IBaTI) B3aNMOCBS3b C
JIPYTUMU TIOHSTHSIMH), HCIOJB30BaTh MOHSATHUS IS OOBSICHEHHS] OTACNbHBIX (AaKTOB W SIBICHUM,
BI)I6I/IpaTB OCHOBAaHUA H" KpI/ITepI/II/I JUJISL K.]'IaCCI/I(bI/IKaL[I/II/I XUMHUYCCKHUX BCHICCTB U XHUMHNYCCKUX
peaxiuii, yCTaHaBIMBaTh MPUYMHHO-CIEICTBEHHBIC CBSI3U MEXIYy OOBEKTaMU HW3YyU€HUs, CTPOUTH
JIOTUYCCKUC paCCY)K)IeHI/ISI (I/IHJIyKTI/IBHI)Ie, )IG}IyKTI/IBHI)Ie, 10 aHaJ'IOFI/II/I), JeJIaTb BBIBOJABI U
3aKJIFOYCHUS;

YMEHHE TPUMEHSATH B TMpOIEcCe MO3HAHWUS TOHATUSA (MPEAMETHBIE U METallpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIM, WCIIOJIb3yeMble B XHMHH, HPeoOpazoOBbIBaTh IIHPOKO
MPUMEHSIEMbIE B XHMHUHU MOJIENbHBIE TMPEACTABICHUS — XHUMHUYECKHUN 3HAaK (CHMBOJI DJIEMEHTA),
XuMHueckas Gopmysa U ypaBHEHHE XMMHUECKON peakIMK — MPU PelIeHUuH yueOHO-TI03HaBaTeIbHbIX
3a/1a4, ¢ YYETOM ITHUX MOJIEIBHBIX NPEJICTABICHUN BBISBIATH U XAPAKTEPU30BaTh CYILIECTBEHHBIC
MPU3HAKK M3Y9aeMbIX OOBEKTOB — XUMHUUYECKHUX BEIIECTB M XUMUYECKUX PEAKIUH, BBISIBIATH OOIIHE
3aKOHOMepHOCTI/I, HpI/I‘II/IHHO-CHeIICTBCHHbIe CBs3U U HpOTI/IBOpe‘-II/IH B I/I3y‘-IaeMI>IX npoueccax 148
SIBJICHUSX.

ba3oBrble ucciaenoBaTelbCcKue AeiicTBHS.

YMEHHE HCTOIb30BaTh MOCTABICHHBIC BOTIPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHMSI, a TAK)KE B
KayecTBE OCHOBBI i (POPMHPOBAHUS THUIOTE3bl 1O IMPOBEPKE MPABHIBHOCTH BBICKa3bIBAEMBIX
CYXKJICHUMH;



npuoOpeTeHre OmbITa MO IUIAHWPOBAHHUIO, OPraHW3allid W MPOBEACHUIO YYCHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0AaTh 32 XOJOM IPOLecca, CaMOCTOSATEIbHO MPOrHO3UPOBATH €ro
pe3yabTar, (opmynupoBaTh 000OIIEHHS M BBIBOABI 10 pe3yiabTaTaM IPOBEAEHHOTO OIIbITA,
UCCIIEIOBaHMs, COCTABJIATH OTYET O MPOJIEIaHHOI paboTe.

Pa6ora ¢ undopmanueii:

yMEHHE BbIOMpATh, aHAJTU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIMIO PA3IMYHBIX BUAOB U
dopM mpencTaBieHUs, IOIYYAaeMYI0 U3 Pa3HBIX HCTOYHHMKOB (HAYYHO-TIOMYJISIpHAS JIHTEparypa
XUMHUYECKOTO COJEpIKaHMs, CIpaBOYHbIE MMOCOOus, pecypchl MHTepHETa), KpUTHUYECKH OLIEHHWBATH
MPOTHBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHE MPUMEHATh Pa3IUYHbIE METOJBI M 3allpoChl IMpPU MOUCKE W 0TOOpe MHGpOpMalUuu U
COOTBETCTBYIOLINX JAHHBIX, HEOOXOAMMBIX JUIsS BBITIOJIHEHHUS Y4EOHBIX W IO3HABATEIbHBIX 3a/1ad
OnpeAeNéHHOr0 THIA, MPHOOpEeTeHHEe OMblTa B O0JACTH HCIOJIB30BAHUS HH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBIIQJCHWE KYJIbTYPOH AKTHBHOTO HCIIOJIB30BAHMS Pa3IMIHBIX
MTOMCKOBBIX CUCTEM, CAMOCTOSITEIbHO BHIOMPATh ONTUMAJIbHYIO0 (OpMY MpeAcTaBleHus HH(OpMaLIUU
U WUIIOCTPUPOBATh PELIAeMble 33/a4d HECIOXKHBIMM CXEMaMH, JuarpaMMamu, JpyruMu (opMamu
rpauKy U UX KOMOUHAIUSIMU,

YMEHHME WCIIOJIb30BaTh M aHAJIM3UPOBAaTh B IIpollecce Y4eOHOW U HCCIe0BaTEIbCKOM
JEeSTeNbHOCTH MH(GOPMAIIUIO O BIUSHUHU MPOMBIIIJICHHOCTH, CEJIHCKOTO XO3SHUCTBA U TPAHCIOPTA Ha
COCTOSIHUE OKPY’KAIOLIEH IPUPOTHON Cpeibl.

KoMMyHuKaTHBHBIE YHUBepCAJIbHbIC y4eOHbIe 1efiCTBUS:

YMEHHMS 33/1aBaTh BOIPOCHI (B X0J€ Auaiiora v (W) AUCKYCCHHU) IO CYIIECTBY OOCYKIaeMOn
TeMbI, ((OPMYIHPOBATH CBOU MPEIOKEHHS OTHOCUTEIBHO BBIMOTHEHUS MIPEIJIOKEHHON 3a/1a4H;

YMEHHMSI MIPEICTABIATh MOJIyYEHHbIE PE3YyJbTaThl MO3HABATEIbHOW AESITEIbHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTAaX; JAeaTh MPE3EHTALMIO PE3YIbTaTOB BHIOJHEHUS XUMHUECKOTO SKCIIEPUMEHTA
(;1abopatopHOro ormbiTa, Ja00OpaTOpHON PAOOTHI MO MCCIETOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO
IIPOEKTA);

YMEHHsSI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMH B COBMECTHOW I103HABATEIbHOW H
HCCIIEI0BATEIbCKON AEATENbHOCTH MIPU PELICHUH BO3HUKAIONIIMX MpoOJIeM Ha OCHOBE y4€Ta OOIIMX
MHTEPECOB U COIIACOBaHUS MNO3UIMI (00CyXaeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBD»,
KOOp/IMHAIIMSI COBMECTHBIX JIEHCTBHA, OIpe/ielIeHue KPUTEPUEB MO OLIEHKE KAauecTBa BBIOJHEHHOM
paboThI U ApyTHE).

PeryasiTuBHbIe yHMBepcaibHble y4eOHbIe AeiicTBUS:

YMEHHE CaMOCTOSITENIbHO OIpPEAeNsaTh LEIu JeATeNbHOCTH, IJIaHUPOBaTh, OCYLIECTBIATS,
KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATh CBOIO AEATENbHOCTb, BHIOMpaATh Hanbosee
s dexTuBHBIC CITOCOOBI pelIeHnus] YIEOHBIX U MO3HABATEIbHBIX 3a71a4, CAMOCTOSITEIHHO COCTABIISAThH
WIM KOPPEKTUPOBATh IMPEUIOKEHHBIH alTOpUTM JEHCTBUN NP BBHIMOJIHEHUHM 33JaHUNA C y4ETOM
MOJIyYE€HUs HOBBIX 3HAaHUNH 00 H3y4aeMbIX OOBEKTaX — BEIIEeCTBaX M peaklUsAX, OLIEHHWBATh
COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBICHHON 1€, YMEHHE UCIOJIb30BaTh U aHAJIU3UPOBAThH
KOHTEKCTBI, IpeJijlaraéMble B YCIIOBUU 3aJaHHM.

NPEJMETHBIE PE3YJIbTATbBI

B cocraBe mTpeAMETHBIX pE3yNbTAaTOB IO OCBOCHHUIO 00s3aTENBHOTO  COJCpIKaHUS,
YCTAQHOBJICHHOTO  JITaHHOM  (QenepanbHOil  paGoueidl  mporpamMmoi,  BBLAETSIOT:  OCBOEHHBIE
00yJaroIMMUCs HAy4YHbIC 3HAHUS, YMEHHUS M CIIOCOOBI ACUCTBUH, criennuveckrue sl MPeIMEeTHOMI
obmact «XHUMHS», BUABI JEATETBHOCTH IO IOJYYEHHIO HOBOI'O 3HAHMS, €ro WHTEepIpEeTaluH,
IpeoOpa30BaHUIO U IPHMEHEHHUIO B PA3JINYHBIX YUCOHBIX U HOBBIX CHTYAITHSIX.

K xoHIy 00yueHus B 8 Kjiacce rnpeIMeTHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXaTh
c(hOpPMHUPOBAHHOCTD Y 00YUAIOIINUXCST YMEHUM:

e PpAacKpBIBaTh CMBICT OCHOBHBIX XUMHYECKUX ITOHATHI: aTOM, MOJICKYJIa, XMMUYECKUH 3JIEMEHT,
IPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMeCh (OAHOPOJHAS M HEOIHOPOJHAs), BAJICHTHOCTS,
OTHOCHUTEJIbHAsI aTOMHAasi M MOJICKYJISIpHAsh Macca, KOJUYECTBO BEIIECTBAa, MOJb, MOJISIpHAs Macca,
MaccoBasl J0JII XHUMHUYECKOTO 3JIEMEHTA B COCIMHEHHH, MOJIIPHBIH 00BEM, OKCHA, KUCIIOTa,



OCHOBAaHHE, COJIb, JJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCICHHs, XUMHUYECKas peakuus,
KJaccupUKalyg pPEaKlMii: peakuy COEeIWHEHUS, PEaKIUU pa3JIOKEHUs, PEaKluu 3aMEIleHUs,
peakuu oOMEeHa, 3K30- M SHIOTEPMUYECKHE PEAKIMHU, TEIUIOBOM A(PQEeKT peakuuu, sSApo aTroma,
ANIEKTPOHHBIA CJIONH aToMa, aTOMHas OpOUTallb, PaJlyC aroMa, XWMUYECKas CBfA3b, MOJSpHas U
HETOoJIsIpHAsl KOBAJICHTHAs! CBSI3b, MOHHAS CBS3b, MOH, KaTHOH, aHWOH, PAacTBOP, MAaccoBas OIS
BellecTBa (IPOLEHTHAs KOHIIEHTPAIHsl) B pacTBOPE;

e WJUTIOCTPUPOBATH B3AUMOCBS3b OCHOBHBIX XUMUYECKUX MOHITUNA ¥ TPUMEHSATH 3TU OHATHUS IPU
OIMCAaHUU BEUIECTB U UX MPEBPAILCHUI;

e JHCIIOJIb30BaTh XWMHYECKYIO CHMBOJIMKY JUISI COCTaBICHHMS (DOpPMYJS BEIIECTB M YPaBHEHHIA
XUMHUYECKUX PEaKIIHii;

e OIPENENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCTUHEHUSAX, CTETICHb OKUCIICHUS
AJIEMEHTOB B OWHApHBIX COCAMHEHHUAX, NPUHAAJIC)KHOCTh BEIIECTB K ONpeAeNEHHOMY Kiaccy
COeMHEHUI 1Mo (QopmyliaM, BHJ XMMUYECKOH CBsI3M (KOBAJICHTHAas MU MOHHAs) B HEOPTaHUYECKUX
COCTUHEHUSIX;

e packpbiBaTh cMbich [leproauueckoro 3akona /1. 1. MenaeneeBa: 1eMOHCTpUPOBATh TOHUMAHUE
MEePUONYECKON 3aBUCUMOCTH CBOMCTB XMMHUECKUX 3JIEMEHTOB OT UX MooxkeHus B [lepuoauueckoit
CUCTEME, 3aKOHOB COXPAHEHMsI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
yueHus1, 3aKoHa ABOTapo;

e OIKCBHIBATh M XapaKTepH30BaTh TaOmu4Hyr (Gopmy I[leproandeckoit cHCTEMBI XUMHUYECKUX
AJIEMEHTOB: pa3jnyaTh MOHATUS «rjaBHas noarpynmna (A-rpymnma)» u «mnobounas moarpymmna (b-
TpyIIa)», Majable U OOJBIINE MEPHUOAbI, COOTHOCHTH 0003HAYCHHS, KOTOPhIE UMEIOTCS B TaOiuUIe
«I[lepuonuyeckass cuctema xumuueckux odiemeHtoB JI. WM. MenneneeBa» ¢ 4YHMCIOBBIMU
XapaKTepUCTHUKAMHU CTPOEHHUS aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB M 3aps sAapa, o0llee YUCio
3JIEKTPOHOB U pacrpeieieHne UX MO JIEKTPOHHBIM CII05IM);

e KJAcCH(UIMPOBATH XUMUYECKHE HIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XUMUIECKUE PEaKIIuT
(10 YMCIly ¥ COCTaBY Y4acTBYIOIIMX B PEAKIIUU BEILECTB, [0 TEIIOBOMY 3P PEKTY);

e XapaKkTepH30BaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA BEUIECTB PA3JIMYHBIX KJIACCOB,
MOJITBEPXk/1asi OMHUCAHHWE NMPUMEpPaMH MOJIEKYJISPHBIX YPAaBHEHUH COOTBETCTBYIOIIHMX XHUMHUYECKUX
pEeaKIunii;

e TPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHUCHUMOCTH OT HX KayeCTBEHHOIO COCTaBa,
BO3MOKHOCTH MPOTEKAHHSI XUMHUYECKIX PEBPAIICHUI B PA3TUYHBIX YCIOBHUSX;

e BBIYUCIATH OTHOCHTEIBbHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MAaccChl BEIIECTB, MAaCCOBYIO JIOJIIO
XUMHUYECKOT0 3JIEMEHTA 10 (POpMYyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOIUTH
pacuéThl 10 ypaBHEHUIO XMMUYECKOH peakini;

e TIPUMEHSTH OCHOBHBIE OTIEPAITUH MBICITUTEILHON JCATEIIEHOCTH — aHAIN3 U CHHTE3, CPaBHEHHE,
0000111eHre, CUCTEMATH3AIHIO, KJIaCCU(DUKALINIO, BBISBICHUE TPUIMHHO-CIIE/ICTBEHHBIX CBS3EH — IS
W3YyYEHUS] CBOMCTB BEUIECTB W XMMHYECKHUX PEAKIINA, €CTEeCTBEHHO-HAYYHbIC METOJbl TIO3HAHUS —
Ha0JI0IeHNe, U3MEPEHNE, MOJIETTMPOBAHUE, SKCIIEPUMEHT (peasIbHBINA U MBICIICHHBIH );

e CIIeZIOBATh MpaBWJIaM MOJIb30BAHUSA XMMUYECKOH TOCYI0M U 1abopaTOpHBIM 000pyI0BaHUEM, a
TaK)Ke TpaBUIaM OOpalieHusi C BEIIECTBAMA B COOTBETCTBHHM C MHCTPYKIMSIMH TIO BBITIOJTHEHHIO
71a00paTOPHBIX XMMUYECKUX OIBITOB IO MOJIYYEHUIO U COOMPaHUIO Ta3000pa3HbIX BELIECTB (BOAOPOIa
U KHUCIIOpOJA), MPHUTOTOBIECHUIO PACTBOPOB C OMNPEIENIEHHOM MaccoBOM JoJiell pacTBOPEHHOTO
BEIIIECTBA, IUIAHUPOBATh U MPOBOJAUTh XMMHUYECKHE IKCIIEPUMEHTHI 1O Paclio3HAaBaHHIO PACTBOPOB
IIET0YEH ¥ KUCIIOT C TTIOMOIIBIO HHANKATOPOB (JTakMyc, peHodTanenH, METUIIOpaHK U IPyTue).

K xoHI1y 00yuenus B 9 kiiacce rnpeMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXaThb
c(hOpPMHUPOBAHHOCTD Y O0YUAIOIINUXCSI YMEHUM:

e PAacCKpBIBAaTh CMBICII OCHOBHBIX XUMHUECKUX IMOHATHNA: XUMHUECKUH AJIEMEHT, aTOM, MOJICKYJIa,
WOH,  KaTHOH, aHUOH, TMPOCTOE  BEHIECTBO,  CJIOXHOE  BEIIECTBO,  BAJECHTHOCTbD,
AJIEKTPOOTPHUIIATEIBHOCTD, CTETIEHb OKUCIICHHS, XUMHUECKasl Peaklns, XUMUYEeCKast CBsI3b, TEINIOBOM
adpdext peakuuu, MOJIb, MOJSAPHBIA O00BEM, PACTBOpP, DJICKTPOJUTHI, HEIIEKTPOJHUTHI,
AJIEKTPOJIMTUYECKAs JUCCOLMAIMS, pEaKIU HWOHHOrO0 OOMEHa, Karaiu3aTtop, XUMHUYECKOe
paBHOBecHe, 0OpaTUMble U HEOOpAaTUMbIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIINU,



OKHCIIUTEb, BOCCTAHOBHUTEIb, OKHCIEHHE M BOCCTAHOBJIEHHE, aJUIOTPOIUS, aM(OTEPHOCTS,
XMUMHYECKas CBs3b (KOBAJIEHTHAsA, MOHHAsA, METAJUIMUYECKasl), KpUCTAJUINYECKAs peII€TKa, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XMMUYECKON PEaKUUH, MPEAENbHO AomycTuMas KoHueHTpauus 1K
BEIIIECTBA;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MTOHATUHN U IPUMEHATH 3TH OHATHS IIPU
OIMCaHWUHU BEIIECTB U UX IIPEBpAILEHU];

e HCIIOJIb30BaTh XWMHYECKYIO CHMBOJIMKY JUISI COCTaBICHHMS (DOpPMYJS BEIIECTB M YPaBHEHHIA
XUMHUYECKHX PEeaKLuii;

e OINpEIENATh BAJIEHTHOCTb U CTENEHb OKHUCIIEHUS XHMUYECKUX 3JIEMEHTOB B COEIMHEHUSX
pa3IMYHOIO COCTaBa, IPUHAAJIECKHOCTh BELIECTB K OINpPENeJEHHOMY KJacCy COEAMHEHUH IO
dbopmynaM, BUA XMMHYECKOM CBSI3M (KOBAJCHTHAs, MOHHAS, METAJUIMUYECKAs) B HEOPTaHUYECKUX
COEAMHEHUX, 3apsii MOHA IO XUMHMYECKoW (opMmyse, XapakTep cpelbl B BOJHBIX PacTBOPax
HEOPraHUYECKUX COCAMHEHUN, TUI KPUCTAINIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

e packpeiBath cMmbica [lepuogmueckoro 3akona J[. M. MeHneneeBa M JIEMOHCTPUPOBATh €ro
MOHMMAaHKE: OIUCBHIBaTh W XapaKTepu3oBaTh TabmmuHyo ¢opmy Illepuoanueckoil cucTeMbl
XMMHUYECKHX 53JIEMEHTOB: pa3nyaTh MHOHATUS «TJaBHas mnoxarpynna (A-rpynna)» U «11obodHas
nonrpymnna (b-rpynma)y», Manbie u OoJbIIMe IEPUOJIBI, COOTHOCUTH 0003HAYCHHS, KOTOPBIE UMEIOTCS
B IEPUOJMNYECKON TalnMile, C YHUCIOBBIMU XapaKTEPUCTHMKAMM CTPOCHHMsI aTOMOB XMMHUYECKHX
3JIEMEHTOB (COCTaB U 3aps]l spa, 00Iee YUCIIO JIEKTPOHOB U PACIPENEICHUE UX N0 AIEKTPOHHBIM
CJIOSIM), OOBACHATH OOILME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB 3JE€MEHTOB U MX COCAMHEHU B
npeeaax MajibIX IEPUOIO0B U IVIABHBIX MOATPYII C Y4ETOM CTPOEHMSI UX aTOMOB;

e KJacCU(UIMPOBATH XMMUYECKHUE JIEMEHThI, HEOPIraHUYECKHE BEIECTBA, XUMUUECKHE PeaKIUu
(o YMCITy M COCTaBY y4acTBYIOIIMX B PEAKIIMHU BEIIECTB, MO TEIUIOBOMY 3(deKTy, o n3MeHEHHIO
CTETEHEH OKUCIIEHUS] XUMUUYECKUX JIEMEHTOB);

e XapaKTepu30BaTh (OMHUCHIBATH) OOIIME W cCHenudUUecKue XMMHUYECKHE CBOMCTBA MPOCTHIX U
CIIOKHBIX BEIIECTB, MOATBEPXkAas ONUCAHUE NPHUMEpPAaMH MOJIEKYJSPHBIX W HOHHBIX ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX pEaKLUi;

e COCTaBIISATh YPABHEHMSI DIEKTPOJIUTUYECKON TUCCOLMALIMNA KUCIIOT, IIEJI0UEN U COJIEH, MOTHbIE
U COKpalIEHHbIE YpaBHEHUS DPEaKIM MOHHOrO OOMEHa, ypaBHEHHUs pPEaKIMi, MOATBEPKIAOIINX
CYLIECTBOBAHHE F€HETUUYECKOM CBSI3U MEX/y BEIIECTBAMH PA3JIMYHBIX KJIACCOB;

e pacKpblBaTh  CYHUIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX  pEaKUUid  IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHCa ITHX PeaKLuii;

e IIPOrHO3MPOBATh CBOMCTBA BELLIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3SMOXXHOCTHU MPOTEKAHUS
XMMHMYECKUX MPEBPAILIECHUN B PA3JINYHBIX YCIOBHSX;

e BBIUUCIATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIO
XMUMHUYECKOT0 3JIeMEHTa 10 (OpMyJie COeIMHEHHMSI, MACCOBYIO JIOJIO BEILIECTBA B paCTBOPE, IPOBOIUTH
pacuéThl 10 ypaBHEHUIO XUMUYECKOM peakluu;

e coOmrofaTh MpaBuiia MOJIb30BAHUS XMMHUECKON MOCYI0i U J1a00paTOpHBIM 000pyI0BaHUEM, a
TaKXKe MpaBHUja OOpalleHUs C BELIECTBAMH B COOTBETCTBHUU C WHCTPYKIHMSIMU IO BBITOJTHEHUIO
71a00PATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHUaKa
U YTJIEKUCIIOTO ra3a);

e TMPOBOAUTH pPEAKIMH, MOJTBEP)KIAIOIINE KAueCTBEHHBIM COCTAaB pPAa3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM ITyTEM XJIOPHUI-, OpOMHI-, HOU -, KapOoHaT-, pocdar-, cunukar-, cynbgar-
TUIPOKCH/I-UOHBI, KATUOHBl aMMOHHUS U MOHBI U3yYEHHBIX METAUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPraHMYECKHUX BELIECTB;

e IPUMEHATh OCHOBHBIE OIIEPALIMU MBICIUTEIBbHON AEATEIBHOCTU — aHAJIU3 U CUHTE3, CPAaBHEHHE,
0000111eHIe, CHCTEeMAaTH3AalIMIO, BBISIBICHUE TPUYMHHO-CIICICTBEHHBIX CBSI3€H — /1JIs1 N3y4EHUs CBOMCTB
BEIIECTB M XUMHUYECKUX pPEAKIMH, €CTeCTBEHHO-HAyYHble METOAbl IO3HAaHUS — HaOIIoIeHue,
U3MEpEHUE, MOACINPOBAHNE, SKCIIEPUMEHT (pEaJIbHbIN U MBICIIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne | HammeHoBaHue pa3nenoB u KonunyecTBo yacos OnextpoHHbie (1U(POBLIC)
/11 TEM MPOTPaAMMBbI Bcero| KourponbHste TpakTHecKue 00pa3oBaTeNbHBIC PECypPCHI
paboThl paboThl
Pa3jnen 1. [lepBoHavajibHble XUMUYECKHE MOHSITHS
1.1 Xwumus — BaxkHas 00J1aCTh 5 2 bu6nmoreka [IOK
€CTECTBO3HAHUS U https://m.edsoo.ru/7f41837¢
IIPaKTUYECKON NEeATEIbHOCTH
YeJIoBeKa
1.2 |BemecTBa U XUMHYECKHE 15 1 bubnunorexa LIOK
peaKiuu https://m.edsoo.ru/7f41837¢
Uroro no pazneny ' 20
Pa3nen 2. BaxkHeiiline npeacTaBuTe I HEOPraHUYECKHX BelleCTB
2.1 |Boznyx. Kucnopon. [Tonsitue 6 bu6nmorexa LIOK
00 okcumaax https://m.edsoo.ru/7f41837c
2.2 |Bomopon.llonstue o 8 1 Bbu6mmoteka [JOK
KHCJIOTaxX M COJISAX https://m.edsoo.ru/7f41837¢
2.3 |Bona. PactBopsl. [lonstre 06 —5 1 1 bu6nmorexa LIOK
OCHOBAHHSAX https://m.edsoo.ru/7f41837¢
2.4 |OcHOBHBIC KJTacChHI 11 1 1 bubnuoreka [IOK
HEOPraHMYECKUX COCTMHEHUIM https://m.edsoo.ru/7f41837c
Hroro o pazneny 30

Paznen 3. [lepuoanuecknii 3axon u llepuonnyeckas cucrema xumuueckux 3jiemenToB JI. . MenaeseeBa.
CrtpoeHue aToM0B. XUMHU4eCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTE/IbHbIC PeaKIIUN

3.1 |Ilepmoamueckuii 3aKoH U 7 bubmmnoreka HOK
[Mepuoanyeckas cucrema https://m.edsoo.ru/7f41837c
XUMHUYECKHX 37eMEHTOB /.

N. Menneneesa. Ctpoenue
aToma

3.2 |Xumuueckas CBS3b. 8 1 bu6nunorexa LIOK
OKHUCITUTENBEHO- https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTENIbHBIE PEAKIUH

Hroro no paszneny 15 bubmuorexa [IOK

https://m.edsoo.ru/7f41837¢c

PeszepBHOE Bpems 3 bubmmoreka [JOK

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

OBUIEE KOJIMYECTBO YACOB || 68 4 5

1O TTPOT'PAMME
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9 KUIACC

No | HammeHoBaHue pa3ziesioB U KonnuecTBo yacoB DnekTpoHHbIe (IU(PPOBHIE)
n/m TEM MPOTPaMMBbI Bcero| KontposbHbie TIpaKTHdecKHe o0pa3oBaTeNbHbIC PECYpPCHI
paboThI paboThI

Pa3nen 1. BemiecTBO M XUMHYeCKHE peaKIIUu

1.1 IloBropenwue u yrimyoneHnue 5 1 Bubmuotexa [JOK
3HaHHUI OCHOBHBIX Pa3/IeiioB https://m.edsoo.ru/7f41a636
Kypca 8 kiiacca

1.2 |OcHOBHBIE 3aKOHOMEPHOCTH 4 Bu6muoteka [JOK
XUMHYECKHX PEaKInil ‘ https://m.edsoo.ru/7f41a636

1.3 | DnektponuTHYecKas 8 1 1 bubmuorexa [JOK
nucconranus. XuMUYECKHUE https://m.edsoo.ru/7f41a636
peaKkIuu B pacTBOpax

Utoro no pazneny 17

Pa3nen 2. HemeTa/ibl M UX COeTMHEHHS

2.1 |OOmas xapaKTepUCTHKa 4 1 bubmmoreka [JOK
XUMHYCCKHX 3JIEMEHTOB https://m.edsoo.ru/7f41a636
VIIA-rpynnel. ['anorenst

2.2 |O0mas xapakTepuCcTUKa 6 Bbu6mmoteka [JOK
XUMHYECKHX 3JIEMECHTOB https://m.edsoo.ru/7f41a636
VIA-rpynmel. Cepa u eé
COCTMHEHUS

2.3 |O0mas xapakTepucTUKa 7 1 bubmuorexa [IOK
XUMHYECKHX 3JICMEHTOB VA- https://m.edsoo.ru/7f41a636
rpynmsl. A3ot, pochop u ux
COCTMHEHUS

2.4 |OOmas xapakTepucTUKa 8 1 2 bu6nmorexa LIOK
XUMHUYECKHX 3JICMEHTOB https://m.edsoo.ru/7f41a636
IVA-rpynnel. Yraepon u
KPEMHUH U UX COeTMHEHUS

Hroro o pazneny 25

Pa3zgen 3. MeTa/liIbI M UX COeIMHEHHUA

3.1 |OOmue cBOMCTBA METAJLIOB 4 bubmmoreka [JOK

https://m.edsoo.ru/7f41a636

3.2 |BaxkHeimme MeTauIbl U UX 16 1 2 bubmuorexa [{OK
COCTMHEHUS https://m.edsoo.ru/7f41a636

Hroro no paszneny 20

Paznen 4. Xumus 1 oKpyKawiuas cpeaa

4.1 |BemiecTBa u MaTepHalbl B 3 bu6muoreka [JOK
JKH3HH YeITOBEKa https://m.edsoo.ru/7f41a636

Hroro o pasneny 3

PezepBHOe Bpems 3 bubnmoreka [JOK

https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB | 68 4 7
I10 TPOT'PAMME
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