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IlepBoHaYa/IbLHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMHM B )KM3HH 4YeloBeKa. XUMHUS B CUCTEME HayK. Tena u BeuiecTsa.
®du3nueckue CBOMCTBA BEIIECTB. ArperarHoe coctossHue BemecTB. [loHATHe 0 MeTogax Mmo3HaHus B
xumun. Yucrteie BemecTBa 1 cMecu. CriocoObl pa3aenieHus: CMECeH.

ATOMBI U MOJIEKYJIbl. XUMHUUYECKHE 31eMeHThl. CUMBOJIBI XUMHUUYECKHUX 3JIEMEHTOB. [IpocTeie n
CJIOXKHBIE BEIIeCTBa. ATOMHO-MOJICKYJIIPHOE yUEHUE.

Xumunyeckass opmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BeulecTB. OTHOCUTENIbHAsA aTOMHAs Macca. OTHOCUTENbHASI MOJIEKYJIsipHast Macca. MaccoBas
JI0JI1 XUMHUYECKOI0 3JIEMEHTA B COCIMHEHHH.

KommuectBo BemectBa. Mosib. MonsipHasg macca. B3auMOCBSI3b KOJIMYECTBA, MACChl U YUCIA
CTPYKTYPHBIX €IMHHUII BelecTBa. Pacy€Tel o hopMmynaM XUMHUYECKUX COSTMHEHUH.

dusnyuecKre 1 XUMUYECKUE SBJICHUS. XUMHUYECKasi peakius U e€ Mpu3Haku. 3aKOH COXpaHEHUs
Macchl BellecTB. XUMUYeckue ypaBHeHHs. Kiaccupukanuss XUMUYECKHX peakIuil (CoenuHeHUs,
pasnoKeHus, 3aMeIeHus, 0OMEHa).

Xumuueckuit ykcnepumenm:

3HAKOMCTBO C XHMHYECKOH IOCYy/I0H, TMpaBujaMyd paboThl B JabOpaTOpuu W MpUEMaMu
oOpariieHus ¢ 1a0opaTOpHBIM 000pyAOBaHUEM, U3YUCHHE U ONTUCaHKe (PU3HMUECKUX CBOMCTB 00pa3IoB
HEOPTaHMYECKUX BEIIECTB, HAOMOIeHNEe PU3NYSCKUX (TUIABJIICHUE BOCKA, TasTHUE JIbJa, PACTUPAHUE
caxapa B CTYIIKe, KUIIEHHE M KOHJEHCAlUS BOJbI) U XUMHUYECKUX (TOpEeHHE CBEUYH, MPOKAIUBAHUE
MEIHON TMPOBOJIOKH, B3aUMOJICHCTBHE Mela C KHUCJIOTOM) SIBJICHMM, HAOJIOJCHHE W OINUCAHUE
MIPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakluil (pa3iloKeHue caxapa, B3aUMOJICHCTBUE CEpPHOM
KHMCJIOTHI € XJIOpUAOM Oapusi, pasioxenue ruapokcuaa meau (II) mpu nHarpeBanuu, B3auMoJeiicTBIE
xenesa ¢ pactBopom conu menu (1), nuzyuenue cnocoOoB pa3aeneHus: CMeCcei: ¢ MOMOIIbIO MarHuTa,
(¢bunpTpoBaHUE, BHITIAPUBAHUE, NUCTUIUIAIMUSA, XpoMarorpadus, MpoBeACHUE OYHMCTKU TOBAPEHHOMN
CONM, HAaONIOICHWE W OMHUCaHWe pPEe3yNbTAaTOB MPOBENCHHUS OMbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXPAHEHHUS MAcCChl, CO3/IaHUE MOJIee MOJIEKYJ (1IapOCTEPKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYECKHX BellecTB

Boznyx — cmeck razoB. CoctaB Bozayxa. Kucimopon — 37I€MEHT M IPOCTOE BEIIECTBO.
Haxoxpaenue kucimopona B mpupoje, U3MYeCKUe M XUMHUYECKHE CBOICTBa (peakiuu TOpeHUs).
Oxcunel.  [lpumenenune kucinopoaa. CrnocoObl TOdy4YyeHHS KHUCIoOpoJa B Jaboparopuu U
npoMeblieHHOCTH. KpyroBopoT kucmopoaa B mpupoje. O30H — ammoTpomHas MOAUQHUKAISL
KHCIIOpO/Ia.

TemnoBoit 3hdekT XUMUYECKOW peakIuH, TEPMOXHUMHUYECKHE ypaBHEHHUS, DJK30- W
SHJOTEPMUUYECKHE Peakiuu. TOMINBO: Yroiib M METaH. 3arpsi3HEHUE BO3/1yXa, YCHIICHUE TAPHUKOBOTO
a¢dekTa, pa3pylieHre 030HOBOTO CIIOSI.

Bogopon — aneMeHT u npocroe BeuiecTBo. Haxoxaenue Boopoaa B mpupojie, puanyeckue u
XUMHYECKHE CBOICTBA, MPUMEHEHHE, CTIOCOOBI momydeHus. KHcIoThl U cou.

Mossipabliii 00b€M ra30B. Pacu€Tel M0 XUMHUYECKUM ypaBHEHHUSIM.

dusnyeckue cBoiicTBa BOAbl. Boma kak pactBopurenb. PactBopsl. Haceimenuele u
HEHACHIIIICHHBIE PACTBOPHI. PacTBOPMMOCTH BemecTB B Bojie. MaccoBasi J10J1s BEIIECTBA B PacCTBOPE.
Xumnueckue cBoiicTBa Boabl. OcHoBaHHs. Poiib pacTBOpOB B MpUPOAE UM B JKU3HU UEIOBEKA.
KpyroBopot Bojibl B ipupoe. 3arps3HeHne NpupoaHbix BoJ. OXpaHa U OUYMCTKA MPUPOTHBIX BOJI.

Knaccudpukanus Heopranmdeckux coenuHeHuit. Oxcuapl. Krnaccudukamus —oKcHIOB:
cosieoOpasyromre (OCHOBHBIE, KHCIOTHBIE, am(pOTepHbIe) U HecosieoOpasyromue. HoMmeHnkmnarypa
okcu0B. Duznyeckue U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydyeHne okcuaoB.

OcnoBanusa. Krnaccudukamus OCHOBaHWN: IIETOYM ¥ HEPACTBOPUMBIC OCHOBAHUSA.
Homenkiarypa ocHoBaHui. @usnyeckue U XUMHYECKHE CBOMCTBAa OCHOBaHMi. Ilomyuyenue
OCHOBaHMM.

Kucnorel. Knaccudukarust kucnor. Homenknarypa kuciaor. OU3NYECKUE U XUMHYECKHE
cBoiicTBa kucioT. Psag akruBHoctu metauioB H. H. bekerosa. [lonydyenue Kucior.



Comu. Homenkiarypa cosieil. @u3ndeckue 1 XuMUYecKre cBoMcTBa colieil. [lonmydyenue comnen.

I'eneTndeckas cBs3b MEKYy KJIACCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OIpeesIeHUe COJIEpKaHMsl KHCIOpOoAa B BO3AyXe, MOIydeHHe, coOupaHue,
pacrio3HaBaHME€ M U3y4YCHHME CBOMCTB KHCJIOpOJA, HAONIOJIEHHE B3aUMOJCHCTBUS BEILIECTB C
KHCJIOPOJIOM M YCJIOBMSI BO3HMKHOBEHMSI W IpPEKpallleHUss TOpeHus (moxkapa), O3HAKOMIIEHHE C
o0pa3liaMu OKCHJOB U ONKCAHHE UX CBOMCTB, MOJyYEHHE, COOMpaHME, PACIIO3HABAHUE M M3Y4YEHUE
CBOMCTB BojJOpoaa (ropeHue), B3aumojeicTBue Bojaopojga ¢ okcuaom wMeau (II) (Bo3zmoxkHO
UCIOJIb30BAHUE BHJIEOMATEPUANIOB), HAOIIOAEHHE OO0pa3LOB BELIECTB KOJIMYECTBOM 1 MOIb,
HCCIIeIOBaHIE OCOOCHHOCTEH paCTBOPEHHUS BEIIECTB C Pa3IMYHON PACTBOPUMOCTBIO, IPUTOTOBIICHUE
pPacTBOPOB € ONPEACIEHHON MacCOBOW JOJEH PaCTBOPEHHOIO BEIECTBA, B3aUMOJEHCTBUE BOJIBI C
MeTaJljlaMu (HaTpueM M KajbplueM) (BO3MOYKHO MCIIOJB30BaHUE BHJIEOMATEPUAIIOB), UCCIIEOBaHUE
00pa3lloB HEOPraHWYECKHUX BEIIECTB pa3IMYHbIX KJIACCOB, HAONIOJIEHHME HM3MEHEHUs OKPACKU
MHJMKAaTOPOB B pacTBOpax KHUCIOT W IIejouel, u3ydeHue B3zaumonenctus okcuaa meau (II) c
pacTBOPOM CEPHOM KHCIOTHI, KHCIOT C MeETalUlaMM, PEakUMi HeUTpanusanuu, IOJy4eHHUE
HEpPACTBOPUMBIX OCHOBAaHMM, BBITECHEHUE OJHOIO MeETajlla JIPYyTMM U3 PAacTBOpa COJIM, PELICHUE
JKCIIEPUMEHTAJIBHBIX 3aa4 110 TeMe «BaykHel1e KJ1acChl HEOPraHMYECKUX COCTUHEHUI.

Ilepuoanyeckuint 3axkoH u Ilepumoamueckasi cucrema xumMHuyeckux djiaementoB /I, M.
Menpeaeesa. Crpoenne aroMoB. XHMH4YeCKasi CBsA3b. OKHCIHUTEIbHO-BOCCTAHOBHUTEIbHbBIC
peakuun

IlepBble MONBITKM KJIACCU(PHUKALMU XUMHUYECKUX 3j1eMeHTOB. [loHATHE O rpymnmax CXOJIHBIX
3JIEMEHTOB (ILEJIOYHbIE U LIEJIOYHO3EMEIbHbIE METAJlIbl, TAJIOI€Hbl, UHEPTHBIEC T'a3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEepHbIE OKCUIbI U THIPOKCHUIBI.

[Iepnonnueckuint 3akoH. [lepuoandeckas cucrema xuMudeckux 3yeMeHToB 1. 1. Menneneesa.
KopoTtkonepuoanas u JiMHHONEpHoaAHas (popmbl [lepronndeckoit cucTeMbl XMMUYECKUX 3JIEMEHTOB
J. U. Menneneesa. Ilepuonel m rpynnsl. OU3NYECKH CMBICH HOPSAKOBOTO HOMEpa, HOMEPOB
IeproJa U rpyIMIbl DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siep. M3oronsl. DnexkTponbl. CTpoeHHE 3JE€KTPOHHBIX
00oJ04yek aToMoB MepBbIX 20 xuMuyeckux 3nemenToB [lepunoanueckoit cucrems 1. . Menzaeneesa.
XapakTepucTuKa XUMHUYECKOTO 3JIEMEHTa IO €ro mnoJjiokeHutro B Ilepumonmueckoinn cucreme /I.
N. Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHUsl pajuyca aToOMOB XMMHUYECKHUX 3JIEMEHTOB, METaNIMYECKUX H
HEMETAJJINYECKUX CBOMCTB I10 TPYIIIAM U MEPUOIAM.

3nauenue Ilepuoanueckoro 3akoHa u Ileproanueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB IS
pa3BuTUA HayKu U npakTtuku. [. . Menzenees — yd€HbIN U Tpak1aHNH.

Xumudeckas cBsi3b. KoBaneHTHas (MOsIpHAS W HETOJSPHAs) CBsI3b. DIEKTPOOTPHUIIATETHHOCTD
XUMUYECKUX IEMEHTOB. VIOHHas CBA3b.

Crenenp okucieHHs. OKUCIUTENBHO-BOCCTAHOBUTENBHBIE peakiuu. [Iponeccel OKHCIeHns U
BOCCTAHOBJIEHMS. OKUCINTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMeHm:

n3yueHne o0pa3loB BELIECTB METAJUIOB U HEMETAJIJIOB, B3aUMOACHCTBIE THIPOKCHIA IIMHKA C
pacTBOpamMM KHMCJIOT M LIEJI0YEH, TPOBENECHHUE ONBITOB, MITIOCTPUPYIOIINUX MPUMEPBI OKHCIUTEIbHO-
BOCCTAHOBUTEIJIbHBIX PEaKIUi (TopeHue, peakliuu pa3iokKeHUs, COeTUHEHHS).

Meostcnpeomemnuwie ceasu

Peanu3zanus MeXNpeaMETHBIX CBS3€H ITPU U3YUYEHUU XUMUHU B 8 KJIACCE OCYILECTBISAETCS YEPE3
HCIOJIb30BaHWE Kak OOLIMX eCTECTBEHHO-HAYYHBIX TIOHSATUH, TaK W TOHATUH, SBISIOMIUXCS
CUCTEMHBIMU JJI OTACIIBHBIX IPEIMETOB €CTECTBEHHO-HAy4YHOI'O LIUKIIA.

OOu1re ecTeCTBEHHO-HAY4YHbIC IOHATHUS: HAY4HbIM (pakT, TUIOTE3a, TEOpUs, 3aKOH, AHAJIM3,
CHHTE3, KJlaccu(uKaius, IepuoANYHOCTh, HA0II0JCHUE, SKCIIEPUMEHT, MOACTHUPOBaHNE, U3MEPEHHE,
MOJIETIb, SIBJICHUE.



dusuka: Marepus, aroM, O3JCKTPOH, TMPOTOH, HEHTPOH, WOH, HYKJIWA, H3OTOIIbI,
PaaIroaKTHBHOCTh, MOJICKYJIa, SJIEKTPUYCCKUH 3apsiji, BELIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE
BEIIIECTBA, ra3, GU3NIECKUE BEIUIHUHBI, CIMHUIIBI U3MEPEHHsI, KOCMOC, ITaHEeThI, 3BE3/1b1, COJTHIIE.

buonorus: porocunres, qpixanue, ouochepa.

I'eorpadust: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIC MOPOIbI, MOJE3HBIC HCKOMACMBbIE,
TOILUIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYeCKas peakuust

IIepnonnueckuit 3akoH. [lepuoanueckas cucrema xuMudeckux 3yeMeHToB JI. . Menneneesa.
CrpoeHne aroMoB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XMMHMUYECKHUX JJIEMEHTOB IIEPBBIX TPEX
[IEPUOJIOB, KaJlds, KaJbLUsid M HMX COCIUHEHUH B COOTBETCTBUU C IIOJIO)KEHHEM D3JIEMEHTOB B
Ileproguueckoii cuCTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBMCHUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU U BU1a XMMUUYECKOH CBSI3H.

Krnaccugukanys 1 HOMEHKIaTypa HEOPraHM4YEeCKUX BEIECTB. XMMHUUECKHE CBONCTBA BELIECTB,
OTHOCSIIMXCS K Ppa3IM4HbIM KJIaccaM HEOPTaHWYECKUX COCIMHEHUM, TIEHETHYeCKas CBs3b
HEOpPraHUYECKUX BEIIECTB.

Knaccudukanus XUMHYECKMX peaklMid MO pa3IMYHbIM IpU3HAKaM (IO YUCIy U COCTaBy
YUYaCTBYIOIIMX B PEAKIMH BEUIECTB, IO TEIIOBOMY 3(P(EKTy, 0 M3MEHEHHIO CTENEHEW OKUCIICHHS
XUMHUYECKHUX 3JIEMEHTOB, 10 00PaTHMOCTH, 110 YYaCTHIO KaTalu3aTopa). DK30- U SHA0TEPMHUECKUE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

[lonatue o ckopocTH XuMHUUecKod peakuuu. [loHsTHe 00 0OOpaTMMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusax. [IoHsTHe 0 TOMOTeHHBIX U reTeporeHHbIX peakuusx. [lonstue o karanuse.
[lonsTie 0 XMMHUYECKOM paBHOBecuU. PaKTOPBHI, BIUAIOIMINAE HA CKOPOCTb XUMUYECKOW PEAKIMU U
MI0JIO)KEHNE XMMHUYECKOTO PaBHOBECHSI.

OKHUCIINTENIBHO-BOCCTAHOBUTENIbHBIE  pEaKIUH, OSJCKTPOHHBIM  OajaHC  OKHUCIUTEIbHO-
BOCCTAaHOBUTENbHONU peakiuu. CocTaBleHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIMii ¢ UCIIOJIb30BaHUEM METO0/1a SJICKTPOHHOT O OaaHca.

Teopust 3JIEKTPONUTUYECKON TUCCOLMALUU. JIEKTPOIMTHI U HEAIEKTpoJauThl. Kartuonsl,
aHUOHBI. MexaHW3M JHCCOLMALMN BELIECTB C Pa3jIMYHBIMM BHJAMU XMUMHUYECKOU CBs3u. CTEmneHb
nucconuanui. CHIIbHBIE U c1a0ble 371EKTPOIUTHI.

Peakiium noHHOrO oOMeHa. YCIOBHMSI NMPOTEKaHMs pPEaKUMid HOHHOTO OOMEHa, IOJIHbIE U
COKpalI€HHbIE HOHHbIE ypaBHEHHUs peakiuil. CBoilcTBa KHUCIOT, OCHOBaHMM M COJE€d B CBETe
MPEJCTaBICHUN 00 3IEKTPOIUTHYECKON qucconnanui. KadecTBeHHbIe peakiiui Ha HOHBL. [loHsATHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C MOJIETISIMU KPUCTAJUIMUECKUX PEMIETOK HEOPTraHUYECKUX BEIECTB — METAIIJIOB
U HeMeTauloB (rpadura W anmasza), CIOXKHBIX BELIECTB (XJOpHIA HATpHs), HCCIEIOBaHUE
3aBHUCHUMOCTH CKOPOCTH XUMHUYECKON PeaKuu OT BO3JIEHCTBUS PA3IMYHBIX (PaKTOPOB, UCCIIEJOBAHHE
AJIEKTPONPOBOJIHOCTH PACTBOPOB BEUIECTB, IpOLECCa IUCCOLMALMU KHUCIIOT, ILIEJOYEH U cojel
(BO3MOYKHO HCIIOJIb30BaHKUE BHIE0 MaTepUasIoB), MPOBEAECHUE OMBITOB, MIUTFOCTPUPYIOLIUX MPU3HAKH
MPOTEKaHMs peakiii HOHHOro oOMeHa (0Opa3oBaHuE OcajiKa, BhIACICHHUE ra3a, 00pa3oBaHUE BOIbI),
OTBITOB, WJUTIOCTPUPYIOMIUX TMPUMEPHI OKHUCIUTEbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue,
peakuuu pa3lIoKEHUs, COEIMHEHHUs), pACIO3HABAHME HEOPraHMYECKHX BEIECTB C ITOMOUIBIO
KaueCTBEHHBIX pPEaKIIMii Ha MOHBI, pEIIeHNE IKCIIEPUMEHTAIbHbBIX 3a/1a4.

HemeTtayibl 1 MX coeJMHEHUSA

OOwiast xapakTepucTHKa rajgoreHoB. OCOOCHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIE CTEHNEHU
okucnenus. CTpoeHne M (U3NYECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOT€HOB. XHMHUYECKHE
CBOWCTBA Ha IpUMepe XJopa (B3aMMOACHCTBUE C METAUIaMH, HEMeTallaMH, ILeJI04aMu).
Xnoposojopoa. ComnsiHast KUCI0Ta, XMMUUYECKHE CBOIMCTBA, NOJIy4YeHHE, TpUMeHeHue. [leiicTBue Xopa
U XJIOPOBOJIOPO/Ia HA OPTaHMU3M 4elOBeKa. BaykHelme XJI0puIbl U UX HaXOKICHHUE B IPUPOAE.



OO6mrast  xapakrepuctuka dmeMeHTOB VIA-rpynmbl.  OCOOEHHOCTH  CTPOSHHUS  aTOMOB,
XapakTepHbIe CTeneHn okucieHus. CTpoeHue u (u3ndeckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOIa
U cepbl. AJUIOTPOIIHBIE MOAM(DUKALMU KUCIOpOJa U cepbl. XHMHUYECKHE CBOMCTBa Cepbl.
CepoBonioponi, cTpoeHue, GU3NIecKrue U XUMHYECKue cBOMCTBAa. OKCHABI cepbl KaK MpPECTaBUTENIN
KUCIOTHBIX OKcHIoB. CepHast kuciora, (U3MYECKHMEe M XHUMHUYECKHE CBoOiicTBa (oOuiue Kak
MPEJCTaBUTENS KJIacca KHUCIOT M CreHu(HUecKue). XUMHUECKUE PEaKLUH, JIeKAllde B OCHOBE
IIPOMBIIIICHHOT'0 crIoco0a NOJIy4YeHus: CepHOM KucioThl. [Ipumenenue cepHoit kucaoTsl. Conu cepHOi
KHCJIOTHI, KaYeCTBEHHAsI peakius Ha cyib(ar-uoH. HaxoxaeHue cepsl U €€ COeMHEHUH B IPUPO/IE.
XUMHUECKOE 3arpsi3HEHUE OKpPYKAIOLIeH Cpeibl COEIMHEHUSIMU cepbl (KHCIOTHBIE 10U,
3arps3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 MPe10TBPAILCHHS.

OOmast  xapakrepuctuka 31eMeHTOB VA-rpymnmnbl.  OCOOEHHOCTM  CTPOEHHS  aTOMOB,
XapaKTepHbIe CTENIEHH OKHCICHHS. A30T, paclpoCTpaHEHHE B MPUPOJIE, (PU3HUecKre U XUMHUYECKUE
cBoiictBa. Kpyrosopor azora B mpupoge. AMMHAK, €ro (puU3M4YecKMe U XUMHUYECKUE CBOWCTBA,
noiyyeHne u npumeHenne. Conr aMMOHHMSA, X (HU3UYECKHE M XMMUYECKHE CBOMCTBA, IPUMEHEHHE.
KayecTBeHHast peakiys Ha HOHBI aMMOHHMA. A30THas KHUCJIOTa, €€ MOoJlydeHHe, (QU3UdecKue U
XMMHAYECKHE CBOWcTBa (00mMe Kak TpPEACTaBUTENs Kilacca KUCIOT W crenuduyeckue).
Vcnonb30oBaHne HUTPATOB U COJIEH aMMOHHS B KaueCTBE MHHEPAJIbHBIX y10OpeHHH. XHMHUYECKOe
3arps3HEHUE OKPYKAIOUIeH Cpeabl COSTMHEHUAMHU a30Ta (KUCIOTHBIE O/, 3arpsI3HeHNE BO3IyXa,
Mo4BBI ¥ BoAoéMOB). Docdop, amnorponHbie Moaudukanuu Gochopa, GU3HUESCKUE U XUMUUICCKUC
croiictBa. Oxcua ¢ochopa (V) u dochoprHas kuciora, pu3nUecKue W XUMHUYCCKUE CBOKCTBA,
nony4yeHnue. McnonbszoBanue ¢pocdaroB B kKauecTBe MUHEPAIBHBIX Y100pEHUH.

Obmass  xapakrtepuctuka 31eMeHTOB [VA-rpynnbel.  OCOOEHHOCTHM  CTPOEHHUSI  aTOMOB,
XapaKTepHbIe CTENEHM OKUCIIECHUS. YTJIepoJ, aJUIOTPOMHbIE MOJU(PHKALMU, PACIPOCTPAHCHHE B
npupojie, PU3NIECKUe U XUMHUYECKHEe CBOMcTBa. AjcopOims. KpyroBopor yriepoma B mpupoe.
Oxcunpl yriaepoja, ux (u3nyeckrMe M XMMHUYECKUE CBOICTBA, JIEHCTBHE Ha KUBBIE OPraHU3MBI,
MOJy4YeHHEe M TpPUMEHEHHE. DKOJIOTHUECKHe MpOoOJieMbl, CBsi3aHHBIE ¢ OKcujaom yriepona (1V),
TUII0TE3a IN100aIbHOTO MOTEIUICHUS! KIIMMAaTa, MapHUKOBBIN 3¢ dekT. YroapHas KucioTa 1 e€ coiu, ux
¢dusnyeckne M XUMHUYECKHE CBOWCTBA, IMOJNyYeHHWE W TpuUMeHeHune. KadecTBeHHas peakius Ha
kapOoHaT-uoHbl. Mcnonb3oBanne kapOOHATOB B OBITY, MEAMILIMHE, MPOMBIIUICHHOCTH U CEIBCKOM
XO035HCTBE.

IlepBoHauabHBIE TOHATHUS 00 OPraHUYECKHUX BEIECTBAX KaK O COCMHEHUX yriepoja (MeTaH,
9TaH, OTWIEH, AaleTWICH, JTAaHOJ, TJIMIEPUH, YyKCYCHass KucioTa). [IpupomHble HCTOYHHKH
YTJI€BOA0POI0B (Yroib, MPUPOIHBINA ra3, He(Th), MPOIYKTHI UX MepepaboTku (OEH3UH), UX poJib B
OBITY ¥ IPOMBITITICHHOCTH. [ToHATHE 0 OMOJOTHYECKH BaXKHBIX BEIIECTBAX: KUPaAX, OCNIKax, yrieBo1ax
— W UX pOJIM B XM3HM YeloBeKa. MarepuanbHOE €IMHCTBO OPraHMYECKHMX W HEOPraHHYeCKUX
COCIMHEHU.

Kpemuuii, ero pusnueckre 1 XMMU4YECKHE CBOMCTBA, MoJlyueHHe 1 npuMeHeHne. CoeTnHeHHs
KpeMHusi B npupoje. Ob6mue npencrasieHuss o0 okcuae kpemHus (IV) u kpemHHEBOW KHUCIIOTE.
CunMkatel, X UCIOJIb30BAHUE B OBITY, B IPOMBIIUIEHHOCTH. BakHel e cTponTeabHbIe MaTepHaIb:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, xene300eToH. [IpobieMbl 0e30MacHOTO HMCIOIB30BAHUS
CTPOUTENBHBIX MaTE€PHUaIOB B TIOBCEAHEBHOM KHU3HHU.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpa3l0oB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJSHOW KHCJIOTHI, HpPOBEIECHUE
Ka4eCTBEHHBIX PEaKIMi Ha XJOPHI-MOHBI M HAOJIOJCHWE TMPHU3HAKOB WX TPOTEKAHUS, OIIBITHI,
oTpaxkaromue (U3NYEeCKHe M XHUMHUYECKHE CBOMCTBA TaJOr€HOB M UX COEAMHEHUH (BO3MOXKHO
HCIOJIb30BaHNE BUJEOMATEPHANIOB), O3HAKOMJIEHHME C o00pa3liaMu XJIOpPHAOB (TaJOreHUA0B),
O3HAaKOMJIGHHE C oOpasnamMu cepbl M €€ COeAMHEHUSIMH (BO3MOXHO  HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), HaOmroJieHWe  Tporecca  OOyIrJMBaHMS —~ caxapa  IOJ  JCHCTBHEM
KOHIICHTPUPOBAHHOW CEpHOW KHCIIOTHI, M3YYEHHE XWMHUYECKHUX CBOMCTB pPa30aBICHHON CEpHOM
KHUCJIOTBI, IPOBEJIECHUE KAYEeCTBEHHON peakUuu Ha Cynb(aT-uoH M HaONIOJeHHE IpHU3HaKa e
NPOTeKaHMs, O3HAKOMJICHHE C (U3MYECKHMMM CBOMCTBaMHU a30Ta, (ochopa M HUX COCAMHEHUM
(BO3MOHO HCIIOJB30BAaHUE BHUICOMATEPUATIOB), 00Opa3laMu a30THBIX M (OCHOPHBIX YAOOpEHUH,



MoJIyuyeHue, coorpanue, pacro3HaBaHHe U U3y4yeHUE CBOWCTB aMMHaKa, MPOBEACHNE KaueCTBEHHBIX
peakiuii Ha MOH aMMOHHS U (GochaT-uOH U M3yUEeHHE NMPU3HAKOB UX MPOTEKAHUS, B3AaUMOICHCTBUE
KOHIIEHTPUPOBAHHON a30THOW KHUCIIOTHI C MEJbI0 (BO3MOXKHO HCIIOJIb30BAaHHE BHJIEOMATEPUAIIOB),
M3yueHHe MOJeJed KpUCTAIUIMYECKHX pPemEToOK anMasa, rpaduta, QynnepeHa, 03HAKOMIICHHE C
MpoLeCCOM  aICOPOLMU  PAacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM VYIIEM U YCTPOHCTBOM
POTHBOra3a, MOJIy4YeHHE, COOMpaHHE, pPACIO3HABAHHE M H3yYEHUE CBOWCTB YIJIEKHCIIOTO Ta3a,
MIPOBEJICHUE KAYECTBEHHBIX pEakluil Ha KapOOHAT M CHJIMKAT-HOHBl M HM3yYEHUE MPU3HAKOB HX
IIPOTEKAaHUs, O3HAKOMJIEHME C HOPOAYKIMEW CHJIMKATHOM  IPOMBILUIEHHOCTH, pELICHHUE
SKCIEPUMEHTAIIbHBIX 33/a4 110 TeMe «BaxkHele HeMeTallIbl U UX COETUHEHUS.

Metabl M MX COeIMHEHHS

OO0mas xapakTepuCTUKa XMMHUECKHUX 3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUU MX MOJIOXKEHHS B
[Tepuoanueckoii cucreme xumuueckux snemeHToB J. . MenneneeBa u ctpoenus aromoB. CTpoeHue
METaJUI0B. MeTalmnyeckas CBA3b U METAININYECKAsi KpUCTAJUIMUECKas PEIIETKA. DIEKTPOXUMUYECKUN
psaa HanpspKeHUd MeTaiioB. Pu3MuecKWe UM XMMHUYECKHE CBOMCTBAa MeTauioB. OOmume crocoObl
noJiydeHus: MeTayioB. [ToHsATHE 0 KOPPO3UH METAIITIOB, OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOPPO3HUHU.
CrutaBel (CTalb, YyryH, TIOPATIOMUHINA, OPOH3a) M X IPUMEHEHHE B OBITY M TPOMBIIICHHOCTH.

[lenounble MeTamibl: MojnoxkeHue B llepuoguyeckoil cucteMe XUMUYECKHUX 31eMEHTOB /Jl.
W. MenieneeBa, CTpoeHHE UX aTOMOB, HaX0KJEHHE B Ipupoje. PU3ndeckue 1 XUMUYECKUE CBOICTBA
(Ha mpuMepe Hatpus U Kanus). OKCUIBI U TUAPOKCUIBI HATPHUS U Kanus. [IpruMeHeHue 1enoYHbIX
METAJUIOB U KX COCIMHEHUH.

[llenouyHO3eMeNbHBIE METAJJIBI MAarHUil M KaybLMil: mosioxkeHue B llepuoguyeckoi cucreme
xuMuueckux sneMeHtoB [l WM. MenneneeBa, CTpOCHME HUX aTOMOB, HAXOXIEHUE B MPUPOJIE.
du3nyecknue 1 XUMUUYECKHE CBOMCTBA MarHus U Kalblius. BaxHele coequHeHns Kanblus (OKCU,
TUPOKCHL, coin). KECTKOCTHh BOJBI U CLIOCOOBI €€ yCTpaHEHUS.

Amromunuii: nonoxenne B Ilepuoguueckoil  cucteMe  XMMHMUYECKHX — dneMeHToB [l
W. MennieneeBa, cTpoeHUE aroma, HaXOXAeHHE B mpupoje. Puznueckue U XUMUYECKHE CBOMCTBA
aoMUHUSA. AM(pOTEpHbIE CBOMCTBA OKCH/IA U THUPOKCHU/1A AIFOMUHUS.

Keneszo: monoxenue B [lepuonnueckoit cucreme xumuueckux snemeHToB . . Menaeneena,
CTPOEHHME aToOMa, HaXxOKJeHHe B npupoje. Ousnueckue 1 XMMHUYECKHE CBOMCTBA kene3a. OKCcHuapl,
ruapokcuabl ¥ conu xenesa (I1) u xenesa (I11), ux cocras, cBoiicTBa 1 MoOTyuEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ o0pa3lamMu METAJIOB U CIUIaBOB, UX (PU3NYECKUMHU CBOMCTBAMH, U3Y4YEHHE
pe3yabTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIOJIb30BAHME BHJIEOMATEPUANIOB), OCOOEHHOCTEH
B3aMMO/JICHCTBUS OKCH/IAa KaJIbLIUsl U HATPUS C BOAOH (BO3MOKHO HCIIOJIb30BaHUE BUIEOMATEPUAIIOB),
HCCIIeIOBaHNE CBOMCTB KECTKOM BOJABI, Mpollecca TOPEHHs JKele3a B KHCIOpoze (BO3MOXKHO
HCIOJIb30BaHNE BUJIEOMATEPHUATIOB), MPHU3HAKOB MPOTEKAHUS KAaYECTBEHHBIX pEaKUUN Ha HOHBI:
MarHusi, KaJlblivs, aTFOMIHAS, TUHKA, xene3a (I1) u sxenesza (I1I), meau (II), HabmroaeHue u onucanme
MIPOLIECCOB OKPAIIMBAHUS MJIAMEHH MOHAMU HATpHs, Kallusi U KajblHs (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), HCCIIEOBaHUE aM(OTEPHBIX CBOMCTB T'MIPOKCHAA AITIOMUHHUS M THIPOKCUIA
LIMHKA, PEeLIEHNE dKCIIEpUMEHTANIbHBIX 33]1a4 110 TeMe «BakHeline MeTasuibl U UX COSIUHEHUS.

XuMHus M OKpYyKauias cpeaa

BemectBa u Marepuaiibl B INOBCEAHEBHOW KH3HU 4ejoBeKa. be3omacHoe HCMONb30BaHHUE
BEIIECTB M XUMHUYECKUX peakluii B ObITy. IlepBas moMoIs Mpy XUMHUECKUX 0’KOTaX U OTPABJICHUSX.

XUMHUYECKOe 3arpsi3HeHUE OKpYXKalolled cpenbl (MpeaenbHas AONMyCTUMas KOHLEHTPALUA
BeriecTs, nanee — [1/IK). Poiabs xumuu B perieHnn 3K0JI0rH4eckux npooieM.

Xumuueckuii IKCnepumenm:

n3yueHre o0pas3IoB MaTepHajIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJUMEPHBIE MATEPHUAIBI).

Meostcnpeomemmnwie ceasu

Peanuzanus MeXnpeaMeTHBIX CBSI3€H MTPU U3yUYEHUU XUMUHU B 9 Kilacce OCYyILECTBISETCS Yepes
UCIOJIb30BaHNWE Kak OOLIUMX EeCTEeCTBEHHO-HAYYHBIX TIOHATUN, TaKk W TOHATUH, SBISIOMIUXCS
CUCTEMHBIMU JIJIS1 OTJEJIBHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.



OO0miue ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HAay4HbIN (hakT, TUMOTE3a, 3aKOH, TEOPHs, aHAU3,
CUHTE3, KJIaccu(PUKaIus, IepuoINIHOCTh, HAOIIOIEHUE, IKCIEPUMEHT, MOJISTHPOBAHIE, H3MEPEHUE,
MO/JIETIb, SIBJICHUE, TAPHUKOBBIN 3(DPeKT, TEXHOTIOTUsl, MaTepPHAIIbI.

®dusuka: MaTepusi, aroM, DOJEKTPOH, TMPOTOH, HEUTPOH, MOH, HYKJIWA, H30TOIBI,
PaAMOaKTUBHOCTh, MOJIEKYJIA, SJEKTPUUECKUHN 3aps/l, TPOBOIHHUKH, MOTYIIPOBOIHUKU, TUIIEKTPUKH,
(OTOAIEMEHT, BEIIEeCTBO, TEJNO, OO0BEM, arperarHoe COCTOSHUE BEIIeCTBA, Ta3, pPacTBOP,
PacTBOPUMOCTD, KpUCTAJINYecKasl peléTKa, CriaBbl, (GU3NUEeCKUe BEIIMYUHBI, SAMHHUIIBI H3MEPEHUs,
KOCMHMYECKOE MPOCTPAHCTBO, TJIaHEThI, 3BE3 b1, COJHIIE.

buonorus: ¢orocuntes, npixanue, Ouocdepa, IKOCHCTeMa, MHUHEpajbHble yI0OpeHUS,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAJIbl, TOPHBIE MOPOAbI, MOJE3HBIE HCKOMAEMBbIE,
TOTUTMBO, BOJIHBIE PECYPCHI.

MVIAHUPYEMBIE PE3VYJbTATbI OCBOEHHUS NPOI'PAMMBI IO XHUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUS

JINYHOCTHBIE PE3YJIbTATDI

JINYHOCTHBIE PE3yIbTAaTHl OCBOCHUS IPOTPaMMBbI OCHOBHOTO 00IIIero 00pa30BaHuUs JOCTUTAIOTCSI
B X07i¢ 0OyUeHHs] XUMHH B €IMHCTBE Y4€OHON M BOCHHMTATEILHOW JCSATEIHHOCTH B COOTBETCTBUH C
TPAaAMLIUOHHBIMA POCCUHCKHMHU COIIMOKYJIBTYPHBIMH W JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH,
NPUHATBIMA B OOILIECTBE MpaBWJIaMH W HOPMaMHU TIOBEACHUS M CIOCOOCTBYIOT IIpoOIeccam
CaMOITO3HAHUS, CAMOPA3BUTHS M COLUATTM3AIINHT 00yYarOIIXCSl.

JIMYHOCTHBIE PE3yABTATHI OTPAXKAIOT TOTOBHOCTH O0YYAIOIINXCS PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIM M PACUIMPEHUE OIBITA JEITEIFHOCTH Ha €€ OCHOBE, B TOM
YHCIIe B YaCTH:

1) naTpHOTHYECKOT0 BOCITUTAHMSI:

[IEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY W HAaydYHOMY
HACJIeUI0, TOHMMAHUS 3HAYEHHS XHMHUYECKOW HayKW B JKH3HH COBPEMEHHOTO OOIIECTBa,
CTMOCOOHOCTH BIIAZETh JOCTOBEPHOH HWH(OpPMALMEH O MEepeAOBHIX MOCTIKEHHSIX W OTKPBITHIX
MHPOBOH U OTEUECTBEHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa
o01ecTBa;

2) rpasKIaHCKOr0 BOCIIMTAHMS:

MPE/ICTABIICHUS O COIIMATBLHBIX HOPMAaX M MPAaBUIIaX MEKIMYHOCTHBIX OTHOIICHHUH B KOJUIEKTUBE,
KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOILECTBEHHO IOJIE3HOW, Y4eOHOMCCIIEeI0BATENbCKOM,
TBOPYECKOH U JPYTUX BUIIAX JIEATEILHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOMU JIEATETLHOCTH
IPY BBITMIOJIHEHUN Y4eOHBIX, MMO3HABATENBHBIX 3a/1ad, BBIMOJHEHUH XMMHUYECKHX OSKCIEPHMEHTOB,
CO3JIaHUH Y4EOHBIX TPOCKTOB, CTPEMJICHUS K B3aHMOITIOHIMAaHHUIO M B3aMMOIIOMOIIH B TIPOIIECCE ITOM
y4eOHOI J1eATeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHME M MOCTYNKH CBOUX TOBapHUIIEH ¢
MO3UIIMY HPABCTBEHHBIX M MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEACTBUH IOCTYIIKOB;

3) HEHHOCTH HAYYHOTO TIO3HAHUS

MHUPOBO33PEHUYECKHE MPECTABICHUS O BEIIECTBE U XMUMHUYECKOH pEaKIfH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABIISIOIIME OCHOBY JUISi TOHUMAaHHS CYIIHOCTH
HAy4YHOU KapTHHBI MHUpA, TPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS TMPHPOJIbI,
B3aUMOCBSI35IX YEJIOBEKA C MPUPOIHON CPEIOii, O PO XMMUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEIH;

MO3HABaTeJIbHbIC MOTHBBI, HANpPaBJICHHBIC HA TOJyYCHHE HOBBIX 3HAHUN TI0 XHMUH,
HEoOXoquMble JUIsi OOBSICHEHHsT HAOJIOAAeMbIX MPOLIECCOB M  SIBJICHHM, I103HABATEIHLHOM,
MHGOPMAIIMOHHON M YHTATEILCKOW KYJIbTYPbI, B TOM YHCIIE HABBIKOB CaMOCTOSTEIBHON PabOTHI ¢
y4eOHBIMH TEKCTaMH, CHpPAaBOYHON JUTEPATYpOH, IOCTYIHBIMH TEXHHYECKUMH CPEICTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

UHTepeC K OOY4YCHHIO M IO3HAHHUIO, JIOOO03HATENBHOCTh, T'OTOBHOCTH M CHOCOOHOCTH K
caM000pa30BaHNIO, MPOCKTHOW W HCCIEIOBAaTENbCKON AEATENBHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPaBJICHHOCTH U YPOBHsI 00y4YEHUS B JajbHEHIIEM;

4) ¢popMUpOBaHHUS KYJIbTYPHI 310POBbSI:



OCO3HAHME IIEHHOCTHU >KMU3HHU, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH HA
3JI0pOBBI 00pa3 KU3HU, OCOSHAHKE TIOCIICICTBUN M HEMPUATHE BPEIHBIX MPHUBBIYCK (YIIOTPEOICHHUS
QJIKOTOJISl, HAPKOTHKOB, KYpPEHHs), HEOOXOIUMOCTH COONIOJCHUS TpaBui O€30MacHOCTH TPHU
oOpaleHuy ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U PEaIbHOM KU3HU;

5) Tpy10BOro BOCIIMTAHUS

HMHTEPEC K MPAKTUICCKOMY U3YUCHHIO MPOQECCHii ¥ TPYAa Pa3IMYHOTO POJA, YBAKEHUE K TPYAY
U pe3yibTaTaM TPYAOBOH JESATEILHOCTH, B TOM YKCIIE HA OCHOBE NMIPUMEHEHUS MPEIMETHBIX 3HAHUN
110 XMMHHU, OCO3HAHHBIN BBHIOOP MHAUBHIYAILHOW TPASKTOPUHU MPOIOJDKEHHUS 00pa3oBaHus C yUETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HMHTEPECOB M TMOTPEOHOCTEH,
YCIICUTHOW MPOPECCHOHANBHON JEATEIILHOCTH W PA3BUTHUS HEOOXOIUMBIX YMEHHH, TOTOBHOCTH
aJanTUPOBATHCS B TPO(ECCHOHATILHOM Cpelie;

6) 3K0JI0rHYeCcKOro BOCIIMTAHMSA:

9KOJIOTHYECKH IEIECO00pa3HOE OTHOIIEHUE K ITPUPOJIE KaK UCTOYHUKY KU3HH Ha 3eMIIe, OCHOBE
e€ CyIIeCTBOBaHUs, IOHUMAHHE IIEHHOCTH 3JI0POBOTO M O€30MacCHOTO 00pa3a KU3HHU, OTBETCTBEHHOE
OTHOIIIEHWE K COOCTBEHHOMY (DHM3WYECKOMY M IICHXHYECKOMY 370pPOBBIO, OCO3HAHHE IIEHHOCTH
COOJTFOICHHSI TIPaBWJI OE30MACHOTO TIOBEJCHUS MPU pabOTe C BEIIECTBAMHU, a TAKKE B CHUTYaIUsX,
YTPOKAIOIIUX 3/I0POBBIO U KU3HHU JIIOACH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJTy9YacMble TPHU W3YYCHUU XUMHH, JJII PEIICHUsS 3aad,
CBSI3aHHBIX C OKPY’KAIOIEeH TPUPOIHON CPEIOM, JIJIsl MOBBIIICHUSI YPOBHS 9KOJIOTUUYECKON KYJIbTYpHI,
OCO3HaHUs TJIOOAIBHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIEM M MyTed UX PEIICHHs] MOCPEACTBOM
METOJIOB XMMHUH, IKOJOTUUECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBAThCSA UM B MO3HABATEILHOM,
KOMMYHUKATUBHOM U COIIMAJIbHOW MPAKTHUKE.

METAIIPE/IMETHBIE PE3YJIBTATDI

B cocraBe MerampeIMeTHBIX pE3ylIbTaTOB BBIACISIOT 3HAYMMble s (OPMUPOBAHUS
MUPOBO33pEHUsI OOIIEHAYUYHbIE TOHATUS (3aKOH, TEOpHSs, MPHUHIUI, TUMOTe3a, (akT, cucrema,
MPOLIECC, AKCIEPUMEHT U JPYroe.), KOTOpble HCIOJB3YIOTCS B E€CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeAMETax U TMO3BOJISIOT HAa OCHOBE 3HAHMM M3 ITHX MPEAMETOB (POPMUPOBATH MPEACTABICHHUE O
L[EJIOCTHOM HAay4YHOW KapTUHE MHUpa, U YHUBEpcalbHbIe Yy4deOHbIe AeicTBUs (TIO3HABATEIbHBIE,
KOMMYHHMKATHUBHBIE, PpEryJSITUBHBIE), KOTOpble oOecneuynBaroT (OPMHPOBAHHME TOTOBHOCTH K
CaMOCTOSITETbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YUeOHOU e TeNbHOCTH.

IMo3naBaTe/bHBIE YHHBePCcAJbHbIE YUeOHbIE AelCTBUS

ba3oBble JJjornueckue ageMcTBUs:

YMGHI/ISI HUCIIOJIB30BAaTh HpI/IéMI)I JIOTUYCCKOT'O MBIIIJICHUA HpI/I OCBOCHHUU 3HaHI/II>'II paCKpI)IBaTI)
CMBIC XUMHUYECKUX MOHATHH (BBIACIATh UX XapaKTepHbIe PU3HAKHU, YCTAHABIUBATH B3aUMOCBSI3b C
)IpyrI/IMI/I HOHSITI/ISIMI/I), HUCITIOJB30BATh IOHATHUSA IJIs O6’I)$ICH6HI/ISI OTACJIBbHBIX (baKTOB nu SIBJIeHHﬁ,
BBIOMpATh OCHOBAHHUS W KPUTEPHH JUIsl KJIACCH(MUKAIMU XUMHUYECKUX BEIIECTB M XHUMHUYECKHUX
peaKHHﬁ, yCTaHaBJ'H/IBaTB HpI/I'-II/IHHO-CJ'Ie)ICTBeHHBIe CBs3HU M@)K)Iy O6’beKTaMI/I I/I?)y‘-IeHI/ISI, CTpOI/ITI)
JIOTUYECKUE pacCyXJAeHus (MHAYKTUBHBIC, ICAYKTUBHBIC, IO aHAJOTHH), JelaTh BBIBOABI U
3aKJIFOUCHUS;

YMEHHE TPUMEHSATh B IMIPOIIECCE IO3HAHUsS TMOHATUS (NMpEeIMETHbIE W METamNpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENIM, UCIOJb3yeMble B XUMHH, MPeoO0pa3oBbIBATh IIMPOKO
MPUMEHSIEMbIE B XHMHUHU MOJICNIbHBIC MPEACTABICHUS — XUMHUYECKUN 3HAK (CHMBOJ DSJIEMEHTA),
XuMudeckas GopMyra U ypaBHEHHUE XUMUYECKON PEaKIuy — MPU PEUIeHUH yaeOHO-TI03HABATEIbHBIX
3a7a4, C Y4ETOM 3TUX MOJENbHBIX IPEIACTABICHUN BBISBIATh U XapaKTEPU30BaTh CYLIECTBEHHBIE
HpI/ISHaKI/I H3y‘IaeMLIX O6’beKTOB — XUMHWYECCKHUX BCUICCTB U XUMHNYCCKUX peaKHHﬁ, BBIABJIIATH O6HH/I€
3aKOHOMEPHOCTH, IMPUUYMHHO-CIEICTBEHHBIE CBS3M M IMPOTUBOPEUYUS B M3Y4aeMbIX Mpoleccax M
SIBIICHHSIX.

ba3oBble uccieaoBareibCckue AecTBUS.

YMEHHE HUCMOJIb30BATh MTOCTABICHHBIE BOIIPOCHI B KAY€CTBE MHCTPYMEHTA MO3HAHMS, & TAKKE B
Ka4yeCTBC OCHOBBI JIA (I)OpMI/IPOBaHI/IH TUIIOTE3bI II0 npOBepKe HpaBI/IJIBHOCTI/I BBICKA3bIBACMBIX
CYXKJICHUH;



MpUOOpETEeHNEe OMbITa MO IUJIAHUPOBAHUIO, OpPraHM3alMd W IPOBEICHUIO YUYEHHYECKUX
HKCIEPUMEHTOB, YMEHHE HAOII0JaTh 3a XOJOM IPOIECcCca, CaAMOCTOSTENFHO MPOTHO3HPOBATH €T0
pe3ynbrat, (GopmyiaupoBaTh OOOOIIEHHMS W BBIBOJABI IO pe3yabTaTaM IPOBEIEHHOTO OIBITA,
WCCIICTIOBAHMS, COCTABIIATH OTYET O MPOJICIAHHON padoTe.

Pabora ¢ nundopmaumeii:

yMEHHUE BBIOMpATh, aHATM3UPOBATH M WHTEPIPETHPOBATH MH(DOPMAIUIO Pa3IMYHBIX BUIOB H
dbopM TmpencTaBiICHUs, IMOJY4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJSIpHAs JHUTEpaTypa
XMUMHAYECKOTO COJEpXKaHMs, CIPAaBOYHBIE MMOCOOMs, pecypchl MHTepHeTa), KpUTHUECKH OLIEHUBAThH
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHIO;

yYMEHHUE TPUMEHSTH pa3IMYHbIe METOJAbl M 3alpochl NMPU MOUCKE W 0TOOpe MH(popMaruu u
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJISi BBIOJHEHUS Y4eOHBIX M IMO3HABATEIbHBIX 3a]ad
ONpeAeNEHHOr0 THUIA, NPUOOpPETEHHE OmNbiTa B OOJACTH WCIONB30BAaHUS WHGOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIbTYpOHM AKTHMBHOTO HCIOJIb30BAHUS Pa3IMYHBIX
MOMCKOBBIX CHCTEM, CAMOCTOSITEIIbHO BRIOUPATh ONTHUMAIIBHYIO (hOpMY IpeICTaBIeHIs HH(DOpMaIm
U WUTIOCTPUPOBATH pelIaeMble 33/1a4d HECIOXKHBIMUA CXEMaMU, Juarpammamu, Ipyrumu GopMaMu
rpauKu U UX KOMOMHAIUSIMU;

YMEHHME HCIIOJIb30BaTh U aHAIM3UPOBAaTh B TMpolecce Y4eOHOM M HCCIeI0BaTEIbCKOM
JESITeTbHOCTH MH(POPMAIIUIO O BIUSHUH MPOMBIIIJICHHOCTH, CEIBCKOTO XO035ICTBa M TPAaHCIIOPTa Ha
COCTOSIHME OKPY>KArOIIeH IPUPOAHON CPEBI.

KoMmmyHukaTnBHbBIEe yHHBepcaibHble yueOHbIe 1eHCTBHUS:

YMEHHUS 3a/1aBaTh BOMPOCHI (B X0Je Auanora u (WiHM) AUCKYCCUH) MO CYIIECTBY OOCYyKIaeMon
TeMbI, JOPMYIUPOBATH CBOU MPEATIOKEHNS OTHOCUTEIIBHO BBITIOIHEHUS MPEIOKESHHON 331a4u;

YMEHUS MPEJICTABIATh MOJIYYEHHBIE PE3YJIbTAThl MO3HABATEIBHON NIEATEIbHOCTU B YCTHBIX U
IIMCbMEHHBIX TEKCTaX; AeJaTh MPE3CHTALMIO PE3YIbTATOB BBIIIOJIHEHUS XUMHUYECKOIO dKCIIEpUMEHTA
(;1abopaTopHOro OIBITa, JAOOPAaTOPHOM PabOTHl MO HCCIEIOBAaHMIO CBOICTB BEIIECTB, y4eOHOIO
MIPOEKTA);

yMEHHUS y4yeOHOro COTPYJHHYECTBA CO CBEPCTHHMKAaMM B COBMECTHOM IO3HABaTEIbHONH U
HCCIIEIOBATENbCKOM IEATEIbHOCTU IIPU PEIICHUU BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE Y4E€Ta OOLIMX
MHTEPECOB U COTJIACOBaHMs MO3ULIMHA (0OCYKIeHHsS, OOMEH MHEHMSIMHU, «MO3TOBBIE IITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JACHCTBUI, ONpesesieHue KPUTEPUEB MO OLEHKE KauecTBa BBIMOJIHEHHON
paloThI U ApyTHE).

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe 1efiCTBUS:

YMEHHE CaMOCTOSITENIBHO ONPENENATh LENH JCSITEIbHOCTH, IUIAHUPOBATH, OCYLLECTBIISTH,
KOHTPOJIMPOBATh U IPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JESTENbHOCTb, BEIOMpaTh Hanboee
3¢ deKTUBHBIE CTIOCOOBI pelIeHus] YIeOHBIX U MO3HABATENbHBIX 33734, CAMOCTOATEIBHO COCTABIIATh
WY KOPPEKTHPOBATh IMPEMIOKEHHBIM aITOPUTM JIEUCTBUM NPHU BBIOJHEHUH 3aJaHUM C y4ETOM
MOJyYeHHUsT HOBBIX 3HaHUM 00 u3yyaeMbIX OOBEKTaX — BEIECTBAX M PEAKLHUAX, OICHUBAThH
COOTBETCTBHE IMOJIYYEHHOTO pe3ysbTaTa 3asBJICHHON IeJIM, YMEHHUE UCIIOIb30BaTh U aHAJIM3UPOBATh
KOHTEKCTBI, ITpe/ijIaraéMble B YCIIOBUU 3aJaHH.

MHNPEIMETHBIE PE3YJBTATHBI

B cocraBe mpeAMETHBIX pe3yNbTATOB TI0 OCBOCHHIO O0S3aTEIBHOTO  COJCpIKAHUS,
YCTaHOBJICHHOTO JaHHOW  (enepanbHOW pabodeld  MporpaMMol, BBIAENISIOT: OCBOCHHBIC
00yJaronMHICs HaydYHbIE 3HAHUsI, YMEHUS U CIIOCOOBI ACHCTBUHN, CiCIU(UUECKHE TSI IPEIMETHOMN
obnmactu «XuUMHS», BUABI JEATEIHHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €r0 WHTEPIpETAIHH,
MpeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHbBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K xonIry 00yueHus B 8 kiiacce mpeIMeTHbIC pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI OTPaXaTh
c(hOpPMHUPOBAHHOCTD Y O0YUYAIOIIUXCS YMEHUI:

e PACKPBIBATH CMBICJI OCHOBHBIX XUMHUYCCKUX HOHATHH: aToM, MOJICKYIJIa, XUMHUYECCKUU 3JICMCHT,
MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOAHAs W HEOJHOPOJIHAs), BAJICHTHOCTH,
OTHOCUTCIIbHAsA aTOMHAad W MOJICKYJISIpHAad Macca, KOJIMYCCTBO BCHICCTBA, MOJIb, MOJIAPpHASA Macca,
MaccoBasi JIOJII XHMHYECKOTO JJIEMEHTa B COCAMHEHUH, MOJISIPHBIH O00BEM, OKCHI, KHCIOTa,



OCHOBaHHUE, COJb, JJIEKTPOOTPHULIATEIHHOCTh, CTEMEHb OKHUCJICHUS, XUMHUYECKas peaKIus,
Kiaccu(uKanusl peakiuid: peaku COCAWHEHHs, PEaKIUH pPa3JI0KEHHs, PEaKIUH 3aMEIICHHs,
peakuuu oOMeHa, 9K30- M JHJIOTEPMUYECKHE PEaKIMH, TEIIoBoW 3()QeKT peakiuu, SApo aToMma,
AJIEKTPOHHBIN CIION aToMa, aTOMHas OpOMTalb, paguyc aToMa, XUMHUYECKas CBs3b, HOJSpHas U
HEMoJIIpHasi KOBAJICHTHAsl CBA3b, MOHHAs CBSI3b, MOH, KAaTHOH, aHWOH, PAacTBOp, MaccoBas J0JIs
BelllecTBa (MIPOLICHTHAs! KOHIIEHTPAIs1) B PaCTBOPE;

e WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX TOHATUIN U IPUMEHSTH 3TH MOHITUS TIPU
OMMCAHUU BEUIECTB U UX MPEBPAILICHU;

e HCIOJB30BaTh XMMHUYECKYI0 CHUMBOJIUKY Il COCTaBJIeHUsS (DOpMys BEIIeCTB W ypaBHEHUH
XMMHYECKUX PEAKIIU;

e OMNpeAeNsATh BaJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENICHb OKHCIICHUS
HJIEMEHTOB B OHMHAPHBIX COCAMHEHUSX, NPUHAUICKHOCTh BEIIECTB K ONPEACIEHHOMY Kiaccy
coeuHEeHNI Mo ¢opMynaM, BUJ XUMUYECKOW CBSI3U (KOBAJIEHTHAs M MOHHAs) B HEOPraHUYECKUX
COEIMHEHUSIX;

e packpbiBaTh cMbich [leproauueckoro 3akona /1. V1. MeneneeBa: 1eMOHCTPUPOBATH TIOHUMAaHKE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHUX 3JIEMEHTOB OT UX MNoyokeHus B [lepronnueckon
CHUCTEME, 3aKOHOB COXPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJEKYJISPHOTO
y4eHus, 3aKoHa ABOrajpo;

e OMNWCHIBATH M XapaKTepu3oBaTh TabmuuHyio ¢dopmy I[leprmoguueckold CHCTEMBbl XUMHUYECKHX
AJIEMEHTOB: pa3juyaTh MOHATUS «riaBHas noarpynna (A-rpynma)» u «mnodouynas noarpynna (b-
rpynna)», Maiable U OOJIbIINE MEPUOIbl, COOTHOCUTh 00O3HAUYEHHUS, KOTOPbIE UMEIOTCSA B Tabiuie
«Ilepuoanueckas cucrema xumuyeckux diemeHToB J[. WM. MenpeneeBa» ¢  4HMCIOBBIMHU
XapaKTePUCTHKAMU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsl siapa, o0liee Yucio
AJIEKTPOHOB U paclpeaesieHUe UX 0 AIEKTPOHHBIM CIIOSIM);

e KIACCHU(PUIIMPOBATH XUMUUYECKUE DIIEMEHTHI, HEOPTaHNYECKHE BEIECTBA, XUMUYECKUE PEAKIIHH
(M0 4MCITy ¥ COCTaBY YYacTBYIOLUX B pEaKLMU BEIIECTB, IO TEIUIOBOMY 3P (DEKTY);

e XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KIIACCOB,
MOATBEPK/Iasi ONMUCAHWE TPUMEPAMH MOJEKYJSIPHBIX YPaBHEHHH COOTBETCTBYIOIIUX XUMHUYECKHX
peaKLuii;

e IIPOrHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX KayeCTBEHHOI'O COCTaBa,
BO3MOKHOCTHU IIPOTEKAHUSI XMMUYECKUX MPEBPALIEHUN B PA3JIMYHBIX YCIOBUSAX;

e BBIUUCIATH OTHOCUTENIBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MAacchl BEHIECTB, MAaCCOBYIO JIOJIO
XMUMHUYECKOT'0 3JIeMeHTa 10 opMyJie COeIMHEHHSI, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOIUTH
pacuéThl 10 ypaBHEHUIO XUMUYECKOMN peakluu;

e TPUMEHATH OCHOBHBIE ONEPALMN MBICIUTEIBHON NEATEIbHOCTH — aHAJIM3 U CUHTE3, CPABHEHHUE,
00001IeHNE, CUCTEMAaTH3AINIO, KITAaCCU(UKAITUIO, BBISIBIIEHUE TPUIMHHO-CIIECACTBEHHBIX CBSI3CH — IS
M3y4YEHUs CBOWCTB BEIIECTB M XMMHUYECKUX PEAKIUN, €CTECTBEHHO-HAYYHbIE METOJAbl MMO3HAHUS —
HabIt0/IeHne, U3MEPEHNe, MOJIINPOBAHNE, IKCIIEPUMEHT (peabHbIN U MBICIIEHHBIH );

e CJIEIOBATh MpPaBUIIAM TOJIb30BaHUSI XUMHUECKON TOCYA0H U 1a00paTOpHBIM 000pyIOBAaHUEM, &
TaK)Ke MpaBWIaM OOpalIeHUs] C BELIECTBAMH B COOTBETCTBMM C MHCTPYKIUSMHU IO BBIMOJIHEHHIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB 110 MOJYYSHUIO M COOMPaHUIO Ia3000pa3HbIX BEIIECTB (BOI0pOIa
U KHUCIIOpOJA), MPUIOTOBJICHHIO PACTBOPOB C OIpPEAEIEHHOM MaccoBOil J0jeil pacTBOPEHHOTO
BEILIECTBA, MJIAHUPOBATh U MPOBOJUTH XUMHUYECKUE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB
IIEJI0YEH ¥ KUCTIOT C MIOMOIIBI0 HHINKATOPOB (JTaKMycC, peHON(PTaIenH, METUIIOPAHK U JPYTHE).

K xoHIry 00y4yeHus B 9 kjacce mpeIMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE JOJKHBI OTPAXkKAaTh
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHATUNA: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYa,
WOH,  KaTHOH, aHWOH, I[POCTOE  BEIIECTBO,  CIIO)KHOE  BEIIECTBO,  BaJIEHTHOCTD,
3IEKTPOOTPULIATENIBLHOCTD, CTETIEHb OKUCIICHUSI, XUMUYECKasl pEaKIHsi, XUMUYECKasl CBSA3b, TEIJIOBOU
addexT peaknuu, MOJIb, MOJSPHBIH OO0BEM, pacTBOp, OICKTPOJMTHI, HEIICKTPOIUTHI,
ANEKTPOIUTHYECKAS. UCCOLMAIIMSA, pEaKIUd WMOHHOTO OOMEHa, KaTalu3arop, XHUMHUYECKOe
paBHOBecHe, 00paTHMble U HEOOpaTHUMble pEaKLUU, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIINHU,



OKHCIIUTEb, BOCCTAHOBMTEIb, OKHCIEHHE W BOCCTAHOBJICHME, QJJIOTPONHs, aM(pOTEpPHOCTS,
XUMUYECKast CBS3b (KOBAJCHTHAsl, MOHHAs, METAJUIMYECKasi), KPUCTAIIMUECKasl pelI€TKa, KOppo3us
METAJUIOB, CIUIABbl, CKOPOCTh XMMHUYECKON PEaKLMH, MpeienbHo gonycTtumas KoHueHTpauus [TIK
BELIECTBA;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMUYECKHUX MOHATUH U IPUMEHSTh 3TU NOHATUS IIPU
OIMCAaHUU BELIECTB U UX MPEBPALLECHUN;

e HCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIl COCTaBiE€HUs (OpMYJ BELIECTB U ypaBHEHUH
XMMHYECKUX PEAKIIU;

e OIIPENCNATh BAJEHTHOCTh M CTENEHb OKHCICHHMS XHMHYECKHUX 3JIEMEHTOB B COEIMHEHMSX
pa3IMYHOIO COCTaBa, IPUHAJUIEKHOCTh BEIIECTB K ONPENEIEHHOMY KiacCy COEIMHEHUN 10
dbopmynaM, BUA XMMHUYECKOM CBsI3U (KOBAJEHTHAs, MOHHAs, METaJUIMYecKas) B HEOPraHMYECKUX
COCAMHEHUSX, 3apsii MOHA O XUMHYECKOW (opMmyse, XapakTep Cpeasl B BOJHBIX pPacTBOpax
HEOPraHMYeCKUX COCTUHEHUH, TUIl KPUCTAJUINYECKON PeIIETKH KOHKPETHOI'O BEIECTBA;

e packpeiBaTh cMbich I[lepmoamueckoro 3akona JI. U. MenaeneeBa u IEMOHCTPUPOBATH €r0
[IOHMMaHME: OIUCBIBaTh U XapakTepuszoBaTh TaOnuuHyto ¢opmy Ilepuonndeckoil cucremsl
XUMHAYECKHX D3JIEMEHTOB: DPa3JIn4yaTh TOHATHS «JaBHas moarpynmna (A-rpynma)» u «moOodyHas
noarpymnna (b-rpynmna)y», Mansie u GoJbiIre NEPUOJIbl, COOTHOCUTH 0003HAUYEHUS, KOTOPhIE HMEIOTCS
B IEPUOJMYECKON Tabiulle, C YHUCIOBBIMM XapaKTEPUCTUKAMH CTPOEHMSI aTOMOB XMMMUYECKHUX
3JIEMEHTOB (COCTaB U 3apsA] A1pa, o0lIee YUCIIO NEKTPOHOB U paclpeieieHue UX MO 3JIEKTPOHHBIM
CIIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB AJIIEMEHTOB M MX COEIWHEHHH B
npejenax MaJlblX IepUOJIOB U IJIaBHBIX MOATPYII ¢ YYETOM CTPOEHUS UX ATOMOB;

e KJACCU(PHUIMPOBATH XUMUUYECKUE AJIEMEHThI, HEOPIraHUUECKHUE BELIECTBA, XUMUYECKHE PEaKLIUU
(Mo 4ucily M COCTaBy y4acTBYIOILMX B PEaKIUH BELIECTB, O TEIUIOBOMY 3((eKTy, 0 U3MEHEHUIO
CTENEHEN OKUCIICHNUS XUMHUECKUX 3JIEMEHTOB);

e XapaKTepH30BaTh (OMMCHIBATh) OOIIME U cHenupUyUecKkre XMMHUYECKHE CBOWCTBA MPOCTBHIX U
CIIO)KHBIX BEIIECTB, MOATBEpXKJas ONUCAHUE NpPUMEpPaMH MOJEKYJISIPHBIX W HMOHHBIX YpaBHEHMM
COOTBETCTBYIOLINX XUMHUUECKUX PEAKIIHA;

e COCTaBJISITh YPAaBHEHUS DJIEKTPOJIUTHUECKON TUCCOLMALMU KUCIIOT, IIEN0Yeil U COJIeH, MOJIHbIE
U COKpalI€HHbIE YpPaBHEHUS peakiMii MOHHOIO OOMEeHa, ypaBHEHHs peakiuil, MOATBEp)KIaroIlnX
CYLIECTBOBAHHME F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3INUHBIX KJIACCOB;

e packpblBaThb  CYHUIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTEJIBHBIX  PEAKIMHA  MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITUX peaKlui;

e IIPOrHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH ITPOTEKAHHUS
XUMHAYECKHX TPEBPALICHUN B PA3JIMUHBIX YCIOBHSIX;

e BBIUUCIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEHIECTB, MAacCOBYIO JOJIO
XUMHUYECKOT0 3JIeMeHTa 1o (opMyJie COeAMHEHUSI, MaCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOUTH
pacy€Thl 0 YpaBHEHUIO XUMUUECKOHN peaKiuu;

e coOxrofaTh mpaBuiia MOJIb30BAHUS XMMHUECKOM MOCYA0N U 1a00paTOpHBIM 000pyI0BaHUEM, A
TaKkKe IMpaBuja OOpalleHUs] C BEUIECTBAMH B COOTBETCTBMM C MHCTPYKLUMSMHU IO BBINOJHEHHIO
71a00PATOPHBIX XMMHUYECKHUX OIMBITOB MO MOJYYEHUIO U COOMpPaHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa
U YTJIEKUCIIOTO rasa);

e TMPOBOAMTH PpEAKIHMH, TOATBEP)KIAAIOININE KAYECTBEHHbIII COCTaB pPA3JIMYHBIX BEIECTB:
pacro3HaBaTh ONBITHBIM ITyTEM XJIOPUI-, OPOMHUI-, HOAHI-, KapOoHAT-, hocdar-, CHIMKAT-, CyTb(aT-
THJIPOKCUI-UOHBI, KATHOHBl aMMOHHUSI M MOHBI M3yYCHHBIX METAJIOB, MPHCYTCTBYIOIINE B BOJTHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

e TPUMEHSTH OCHOBHBIE ONEPALNN MBICIUTENBHOMN IE€ATEIbHOCTH — aHAJIN3 U CUHTE3, CPaBHEHHE,
0000111eHIEe, CUCTEMATU3ALIUIO, BBISIBIICHHE IPUUYNHHO-CIIEACTBEHHBIX CBSI3€H — /17151 U3yYeHUs CBOMCTB
BEIIECTB M XUMHMUYECKUX pEaKLMH, €CTECTBEHHO-HAay4yHbIC METOJbl IMO3HaHHUA — HaOIIOJCHHUE,
U3MEpEHUE, MOAEIMPOBAHNE, SKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC

Ne || HammenoBaHue pa3nenos u KommyecTBo yacos OnexTpoHHbIe (1IU(POBHIC)
n/n TEM MPOTPaMMBbI Beero| KoHTposbHbie TIpaKTHHeCKHe o0pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI
Pazgen 1. IlepBoHayanbHble XMMHYECKHE OHATHUS
1.1 || Xumwus — BakHast 00J1aCTh 5 2 bubnunorexa LIOK
€CTECTBO3HAHUS U https://m.edsoo.ru/7f41837c
IIPAKTUYECKON JIEATEIbHOCTU
YeoBeKa
1.2 |BemiecTBa 1 XUMHYECKHUE 15 1 bubnunorexa LIOK
peakiuu https://m.edsoo.ru/7f41837¢c
‘I/ITOFO 0 pazaeny H 20 H

‘Pamen 2. BaxkHeiimme npeacTaBuTe M HEOPraHMYeCKUX BelecTB

2.1 |Boznyx. Kucnopon. [lonsitue | 6 bubamnoreka LHOK
00 okcumax https://m.edsoo.ru/7f41837¢c
2.2 |Bomopon.llonsitue o 8 1 bubnmorexa [IOK
KHCJIOTaX M COJISAX https://m.edsoo.ru/7f41837c
2.3 |Boma. PactBopsrl. [lonsrue 06| 5 1 1 bubnamnoreka LHOK
OCHOBaHUAX https://m.edsoo.ru/7f41837¢c
2.4 ||OCHOBHBIE KJIACCHI 11 1 1 bubmnorexa IIOK
HEOPTaHMYECKUX COCTUHEHMIA https://m.edsoo.ru/7f41837¢c
Wroro no paszneny H 30 H

Pasnean 3. Ilepunoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenpgesieeBa.
CtpoeHue aToMoB. XuMudeckas ¢Bsizb. OKUCIUTETHLHO-BOCCTAHOBUTEIbHbIE PEaAKINU

3.1 |[lepronnveckuii 3aKOH U 7 bubmuoreka [JOK
[Tepuoanueckas cucrema https://m.edsoo.ru/7f41837c
XUMHUYECKHX dJIeMEHTOR /I,

N. MenpneneeBa. CTpoeHue
aroma

3.2 |[Xumudeckas CBS3b. 8 1 bu6nuorexa [IOK
OKHUCITUTENTLHO- https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEIHHBIC PEAKIINH

Hroro no pasneny 15 bu6muorexa [IOK

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

PesepBHOE BpeMs 3 bubmmroreka [JOK

https://m.edsoo.ru/7f41837¢c

OBUIEE KOJIMYECTBO YACOB || 68 4 5

I10 ITPOT'PAMME
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9 KJIACC

No || HaumenoBanue pa3ienoB u KonnuectBo yacos DneKkTpoHHbIe (IU(PPOBHIE)
n/m TEM MPOTPaMMBbI Beero| Kontponshbie TIpaKTHHeCcKHe o0pa3oBaTeNnbHbIC PECYPCHI
paboThl paboThl

Pa3znen 1. BeniecTBO U XUMHUYeECKHE PeaKIun

1.1 |[TloBTOpeHue u yriayoneHue 5 1 bubnuotexa [JOK
3HAHUI OCHOBHBIX Pa3JIeNIOB https://m.edsoo.ru/7f41a636
Kypca 8 Kiiacca

1.2 ||OcHoBHBIE 3aKOHOMEPHOCTH 4 bu6mmoteka [JOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/7f41a636

1.3 |[DnexTporuTuyecKas 8 1 1 bubnuorexa [JOK
aucconuanusa. XuMUIeCKHe https://m.edsoo.ru/7f41a636
peaKkiuu B pacTBOpax

‘I/ITOFO 0 pazaeny H 17 H

‘Pame.ﬂ 2. HemeTa/uipl M MX COeIMHEHHS

2.1 ||O0mias xapakTepucTuKa 4 1 bu6mmoteka [JOK
XUMHUYECKHMX 3JICMEHTOB https://m.edsoo.ru/7f41a636
VIIA-rpynnel. ["anorenst

2.2 ||O0mras xapakTepucTHKa 6 bu6mmoteka [JOK
XUMHUYECKHX 3JICMEHTOB https://m.edsoo.ru/7f41a636
VIA-rpynmnsl. Cepa u eé
COCIMHEHUS

2.3 ||O06mIast xapakTepucTHKa 7 1 bubnuoteka [JOK
XUMHAYECKHX 3JIEMEHTOB V A- https://m.edsoo0.ru/7f41a636
rpynmnsl. A30t, pocdop u ux
COCIMHEHUS

2.4 ||O0u1as xapakTepuCTHKa 8 1 2 bu6muorexa [IOK
XUMHAYECKHX 3JICMEHTOB https://m.edsoo.ru/7f41a636
IVA-rpynnel. Yraepon u
KPEMHHHI M UX COCTMHEHUS

‘I/ITOFO 0 pasjeny H 25 H

‘Pa311e.11 3. MeTa/uIbl M MX COeAHHEHHUS

3.1 ||O0mue cBoiCTBAa METAILIOB 4 bubnunorexa LIOK

https://m.edsoo0.ru/7f41a636

3.2 |[BaxkHeiIne METaIbl M UX 16 1 2 but6mmorekxa [IOK
COCTMHEHUS https://m.edsoo.ru/7f41a636

‘I/IToro 10 pa3jeny H 20 H

‘Pafmen 4. XuMus ¥ OKpYy:Kaouias cpeaa

4.1 |BemecTBa U MaTepuabl B 3 bu6muoreka [JOK
YKU3HU YETIOBEKa https://m.edsoo.ru/7f41a636

‘I/IToro 110 pa3jeiny H 3 H

PesepBHOE Bpemst 3 bubnuotexa [JOK

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



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

		2023-11-08T14:59:18+0300
	А_В_ Мокрецов
	мною рассмотрен этот документ




