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COILEPKXAHUE OBYUEHUA

9 KVIACC

BemecTBo M XMMHUYeCKas peaKkIus

IIepnoanueckuit 3akoH. Ilepuonudeckas cucrema xumudeckux anemenToB /. 1. Menneneesa.
CrpoeHnue atoMoB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XMMUYECKHX 3JIEMEHTOB IEPBBIX TPEX
MEPUOJOB, KaJUsl, KaIbIUS W HMX COCAMHEHUNW B COOTBETCTBUU C IIOJIO)KEHHEM DJJIEMEHTOB B
[Iepnoanueckoii cucTteMe U CTPOCHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHUJBI XUMHUYECKOW CBS3U. THIBI KPUCTAIUIMYECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAIIMYECKON PEIIETKU U BUAA XMMUUECKOH CBS3U.

Knaccugukanus 1 HOMEHKIaTypa HEOPTraHMYECKHX BEIIECTB. XMMHUYECKHE CBOMCTBA BEIECTB,
OTHOCSIIMXCS K pa3jMYHbIM KJlaccaM HEOPraHM4eCKUX COEJAMHEHUH, TeHeTHYecKass CBs3b
HEOPraHMYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peaKIUi 10 pa3IudyHbIM MpHU3HAKaM (M0 YUCIYy U COCTaBy
YYacTBYIOIIMX B PEaKIUU BEIIECTB, IO TEIUIOBOMY 3(PQEKTy, M0 U3MEHEHUIO CTENEeHEW OKUCIIECHUS
XMUMHMUYECKUX 3JIEMEHTOB, TI0 OOpaTHUMOCTH, MO Y4YacTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUYECKHE
peaKIfu, TePMOXUMUIECKHE YPABHCHHUS.

[TonsitTne o ckopoctu xumudeckoid peakuuu. [loHstue 00 0OpaTUMBIX W HEOOPATUMBIX
XUMHUYECKUX peakiusx. [IoHsITHE O TOMOTEHHBIX M TeTePOTCeHHBIX peaknusax. [loHsTne o kaTammse.
[Tonatue o xumMudyeckoM paBHOBecuH. DaKTOPHI, BIMSIONIME HA CKOPOCTh XMMHUYECKOW pPEaKIuu U
MOJIOKEHHE XMMHUYECKOTO PaBHOBECHSI.

OKHCAUTENbHO-BOCCTAHOBUTENbHBIE  pPEaKIUU,  DJEKTPOHHBIM  OamaHC  OKUCIUTENBHO-
BOCCTaHOBUTENbHONW peaknuu. CocTaBieHHE YpaBHEHUH  OKUCIUTEIHbHO--BOCCTAHOBHUTEIBHBIX
peaxiuii ¢ UCIOIb30BaHHUEM METO/1a AJIEKTPOHHOTO OaaHca.

Teopust HIEKTPOJUTHYECKOU AUCCOIMALMM. OJIEKTPOJHUTHI M HEAIEKTPOJHUTHL. KaTHOHBI,
aHMOHBI. MeXaHu3M AMCCOLMAIMN BEUIECTB C PA3UYHBIMU BUAAMU XUMUYECKO cBsi3H. CTeneHb
nuccouuanuu. CUbHbIE U c1a0ble 3JeKTPOJIUTHI.

Peakuuu woHHOrO OOMeHa. YcClOBHS NPOTEKAaHUS peakiuil HMOHHOrO OOMeHa, TMOJHbIE U
COKpall€HHbIE HOHHBbIE YypaBHEHUs peakuuil. CBOICTBAa KHUCIOT, OCHOBAaHMM U COJIEH B CBETE
Mpe/ICTaBICHU 00 2IEKTPOIUTHUECKON nucconmanuu. KauectBennble peakuuu Ha HOHBL. [loHsTHE O
TUJIPOJIU3E COJICH.

Xumuueckuii Ikcnepumenm:

03HAKOMJIEHHE C MOJENSIMU KPUCTAJUTMUECKUX PEIIETOK HEOPraHWYECKUX BEUIECTB — METAJIOB
U HeMeTauioB (Tpadura M anamasa), CIOXKHBIX BEIIECTB (XJIOopHJa HATpHs), HCCICAOBAHHE
3aBUCHUMOCTH CKOPOCTH XMMHUYECKON peakIMH OT BO3JACUCTBUS Pa3IUYHBIX (PaKTOPOB, UCCIIECTOBAHUE
AJIEKTPOTIPOBOHOCTH PACTBOPOB BEIIECTB, IpoIllecca AMCCOIUAIMM KHUCIOT, MIeJIo4Yell u cosei
(BO3MOKHO HCMOJIb30BaHUE BUIECO MATEPUANIOB), MPOBEACHUE OMBITOB, HILTIOCTPUPYIONINX MPU3HAKU
MPOTEKaHUs peakluii HOHHOTO oOMeHa (0Opa3oBaHue Ocajka, BbIAEICHHE ra3a, oOpa3oBaHHUEe BOJbI),
ONBITOB, WJUIFOCTPUPYIOUIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKIUN (ropeHwue,
peaKkUMu pa3lIoKEHUs, COCIUHEHHUs), PACIO3HABAHUE HEOPraHMYECKUX BEIIECTB C IOMOIIBIO
KaueCTBEHHBIX PEAKIMI HAa NOHBI, PEIICHUE SKCIIEPUMEHTANBHBIX 3a/1a4.

HeMmeTasibl M UX COeIUHEHUS

OOmas xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE CTEMEHU
okucinenua. CtpoeHue U (PU3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOreHOB. XUMHUYECKHE
CBONCTBa Ha TmpuMepe Xxiopa (B3aUMOJCWUCTBHE C MeTaJIaMH, HEeMeTaUlaMH, MIeJI0YaMH).
XnopoBojopoa. ColisiHast KUCIOTa, XAMUYECKUE CBOMCTBA, MOJyuyeHue, mpuMeHenue. [lefictBue xiopa
1 XJIOPOBOJIOPOJa HAa OPraHu3M yesoBeKa. BaxkHelue XJIopuibl M X HAXO0XKJIEHUE B IPUPOJIE.

O6mas xapaktepuctuka dieMeHTOB VIA-rpynmbel. OcCOOEHHOCTHM CTpPOEHHUSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u (pru3ndeckre CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOAa



U cephl. AIJIOTPONHBIE MOAM(DUKAIMU KHUCIOpOJa H  cepbl. XHUMHYECKHE CBOWCTBA CEpBHI.
CepoBonioposi, cTpoeHHe, (PU3MUECKHE U XUMHUYECKHE CBOMCTBA. OKCHUIBI Cephl KaK NMPeICTaBUTEIH
KHACIOTHBIX OKcuAoB. CepHas KuCIOTa, (M3MYECKME W XHMHYECKHE CBOMCTBa (0Omme Kak
MPEJCTaBUTENS KJacca KUCIOT M cheruduueckue). XUMHUYECKHE PEaKIMH, JIe)Kallhie B OCHOBE
IIPOMBIIIJIEHHOTO cr1oco0a Moay4eHus cepHOM KUcioThl. [Ipumenenune cepHoil kuciaotel. Coau cepHon
KHCJIOTHI, KAUeCTBEHHAs peakuus Ha cynabhaT-uoH. HaxoxmeHue cepbl U e€ CoeIMHEHHUI B TIPUPOJIE.
XUMHYECKOE 3arpsi3HEHUE OKpYXKAloIle cpeapl COEOUHEHUSIMH Ccepbl (KUCIOTHBIE JOXKH,
3arps3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHHS.

OOmast  xapaktepuctuka d1eMeHTOB VA-rpynnbl. OCOOEHHOCTH  CTPOCHHUSI  aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHUS. A30T, paclpOCTpaHEHUE B IpPHUpOJE, PU3MUECKUE U XMMHUYECKUE
cBoiictBa. KpyroBopor azora B mnpupojge. AMMHAK, €ro (QU3MYECKHME M XUMUYECKHE CBOMWCTBA,
nostyueHue u npumeHeHue. Coaum aMMOHMS, UX (PU3NYECKUE U XMMHUYECKHUE CBOWCTBA, PUMEHEHHE.
KauecTBeHHast peakuusi Ha HOHbI aMMOHMs. A30THas KHUCJIOTa, €€ TMOJydYeHue, (PU3NYECKHe U
XUMHUYECKHE CBOMCTBa (00ImIME KakK TMpeACTaBUTENs Kjacca KHCIOT M CHeUU(UUYECKHE).
Hcnonb3oBaHue HUTPATOB M COJIEH aMMOHHSI B KaueCTBE MUHEPAIBHBIX yN0OpeHHil. XuMmMudeckoe
3arpsi3HeHUE OKPY)Karollel cpelbl COETUHEHUSIMH a30Ta (KHUCJIOTHBIE J0XAU, 3arps3HEHHE BO3/yXa,
nouBsl ¥ BojoéMoB). dochop, ammorponusie Momudpukanuu dochopa, puznUEecKre U XUMHUESCKHE
ceorictBa. Oxcupn ¢ocdopa (V) u docdopHas kuciora, pu3MdecKkne W XUMHUUYECKHE CBOMCTBA,
nosyuenue. Mcnonap3zoBanue gocdaroB B kauecTBE MUHEPAIBHBIX yIOOPEHUIA.

OO6mas xapaktepuctuka dieMeHTOB IVA-rpynnbel. OcOOGEHHOCTHM CTpPOEHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHHS. YTJEepoJ, aUIOTPOINHble MOJIM(UKALNM, PACHpPOCTPAHEHUE B
npupojie, pusnyeckue M XMMHUYECKHE CBOMCTBA. AjcopOrusa. KpyroBopoT yriepojsa B HpHUPOJIE.
Oxcuapl yrieponaa, ux (U3MUYECKHE W XUMHUYECKHE CBOIICTBa, JEWCTBHE Ha KUBBIE OPraHU3MBI,
MOJIydeHHE W TpPUMEHEHHE. DKOJOTHYECKHE MpOoOIeMbl, CBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUI0TEe3a rI00aIbHOTO MOTEIJICHUS KJIMMaTa, MapHUKOBBIM 3(pdekT. YronbHas KUCIOTa U €€ COJH, UX
¢busznyeckue M XUMHYECKHE CBOICTBa, MoJlydeHHMEe M NpuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-uoHbI. Mcmosib30BaHne KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35HCTBE.

[lepBoHauanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COeMHEHUSX yriepoja (MeTaH,
9TaH, OJTWUJICH, AaleTHJIeH, JTaHOJ, TJMIEPUH, YKCyCcHas Kuciorta). [IpupoaHble HCTOYHUKU
YTJIEBOJIOPOJIOB (YTrOJib, MPUPOJIHBIN ra3, HEPTh), MPOAYKTH UX MepepadoTku (OCH3MH), UX pPOJb B
ObITY U IPOMBINITICHHOCTH. [IoHATHE 0 OMOJOrMYeCKH Ba)KHBIX BEIIECTBAX: )KUpaX, OeNKax, YyriaeBoaax
— W WX POJNM B JKU3HHU YeJoBeKa. MarepuanbHOE €JUHCTBO OPraHHMYECKUX M HEOPraHWYeCKHX
COEIMHEHU.

Kpemuuii, ero ¢usnyeckue u XuMUYeCKHe CBOMCTBA, MoyiydeHUE U npuMeHneHue. CoennHeHus
KpemMHusi B mpuponae. OO0mue mnpencrtaBienus o6 okcuae kpemuust (IV) u kpeMHHEBON KHUCIOTE.
CunukaThl, UX UCHOJB30BaHUE B OBITY, B IPOMBIIUICHHOCTH. BaxkHeine CTpouTeNnbHbIE MaTepUaIIb:
KepaMHKa, CTEKJIO, ILIeMEHT, OeTOoH, xene300eroH. [Ipobmembl 0€30MaCHOrO HMCHOIb30BAHUS
CTPOMTENBHBIX MaT€PHUAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

u3yueHre o0Opa3l[0B HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISIHOM KHCIOTBI, IpPOBEIEHHE
Ka4eCTBEHHBIX pEaKUUil Ha XJIOPUA-MOHBI M HAOJIOJEHHE NPU3HAKOB HX IPOTEKaHHs, OIBITHI,
oTpakarolye (HU3MUECKHe W XUMHUYECKHE CBOWCTBA TaJlOTEHOB M HX COEIUHEHUH (BO3MOXHO
UCTOJb30BAHUE BHUIEOMATEPUAIOB), O3HAKOMJIEHHE C o0O0pasllaMd XJOPHJIOB (TaJlOr€HHU[OB),
O3HaKOMJIeHHe ¢ oOpa3mamMu ceppl M €€ COeIMHEHMSIMH (BO3MOJKHO  HCIOJIb30BaHHE
BUJIEOMATepHalioB),  HaOMOZeHWe  mpouecca  OOyrIuMBaHUS —~— caxapa  MOJ  JeWCTBUEM
KOHIICHTPUPOBAHHOW CEpHOW KHUCIOTHI, H3y4Ye€HHUE XHUMMUYECKHX CBOWCTB pa30aBIeHHOM CepHOM
KHCJIOTHI, TPOBEIEHHE KAueCTBEHHOW peaklMu Ha Ccyib(aT-uOH U HaOmoJeHHe IpHu3HaKa eé



NPOTEKaHMsI, O3HAKOMJICHHE C (PU3MYECKMMM CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUI
(BO3MOXXHO HCIIOJIb30BAHKME BHICOMATEPUANIOB), OOpasliaMu a30THBIX U (POochOpHBIX yI0OpeHui,
MOJIy4eHUe, cOOMpaHue, paclio3HaBaHWE M W3YYEHUE CBOWCTB aMMHUAKa, MPOBEICHUE KaUueCTBEHHBIX
peakiuii Ha HOH aMMOHUS U (pocdaT-MoOH U M3ydeHUE MPU3HAKOB WX MPOTEKAHUS, B3aMMOJICHCTBHE
KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MEIbI0 (BO3MOKHO HCIOJB30BAaHUE BUICOMATEPHAIIOB),
W3YYCHHE MOJCNIel KPUCTAUTMYECKHX pEmETOK anMasa, rpadura, dymiepeHa, 03HAKOMIICHHUE C
MPOIIECCOM  afcOpOLMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIAEM U YCTPOMCTBOM
MPOTHUBOTA3a, TONy4YeHUe, coOWMpaHHe, pacro3HaBaHUE W H3YUCHHE CBOWCTB VIJICKUCIIOTO Tasa,
MPOBEJACHUE KAYECTBEHHBIX pEaKlUil Ha KapOOHAT W CHJIMKAT-UOHBI M M3y4EHHE MPHU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHHE C  TPOAYKIIMEH  CWIMKATHOWM  MPOMBIIIJIEHHOCTH,  pEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe «BaxHenme HeMeTauibl U X COSMHEHUS.

MeTa/uibl M UX COEIMHEHUS

OO6mast XxapakTepuCTUKa XUMUYECKUX AJIEMEHTOB — METAJUIOB HA OCHOBAaHUU WX TIOJIOKEHUS B
[Tepuoanueckoit cucreme xummuueckux emeHToB [I. . MennaeneeBa u ctpoenus atomoB. CTpoeHHe
MeTaJuIoB. MeTaimnyeckas CBA3b U METAIUTMYECKas KPUCTAIUINYECKAs PemIETKa. DIEKTPOXUMHUECKHUI
psAn HanpsDKeHUH MeTaioB. Du3WUecKHe W XUMHUYECKHe CBOMCTBa MeTayuioB. OOmme crocoObl
noxydeHus: MetayioB. [loHATHE 0 KOPPO3UM METAIIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3HUH.
Crnassl (cTanb, Yyr'yH, JIOPATIOMUHHM, OpOH3a) M UX MPUMEHEHUE B ObITY U MPOMBIIIIEHHOCTH.

[[lerounble MeTaJUTbl: TIOJIOXKEHHE B Ilepmogmyeckoil cucteMe xumuueckux snemeHToB [I. U.
MenneneeBa, cTpoeHHE X aTOMOB, HaxoXJeHUE B mpupoje. Ousndeckne U XUMHUUECKHE CBOWCTBA
(ma mpumepe HaTpust U Kanus). OKCHIBI ¥ TUAPOKCUIBI HATpHUsl U Kaius. [IpumeHeHue MIeToYHbIX
METAJJIOB ¥ UX COEIUHEHUN.

[[lennoyHO3eMENbHBIE METAJUIBl MarHUM M KaiblMii: mosokeHue B llepronnueckoit cucreme
xuMuueckux sieMeHToB [[. M. MengeneeBa, CTpoeHHME HX aTOMOB, HAaXOXKJICHHE B MPHUPOJIE.
dusnveckrue U XMMUYECKUE CBOMCTBA MarHus M KaJbIUs. BaxHenme coequHeHus Kamblus (OKCHUI,
TUAPOKCHU, coiin). KECTKOCTH BOJBI U CIOCOOBI €€ yCTpaHEeHHUS.

AmomuHuil: nosioxenue B Ilepuogumyeckoil cucreme xumudeckux snemeHtoB . U
MenneneeBa, CTpoeHHE aToMma, HaxoXAeHHE B mpupoae. DPuU3NyYecKue U XHUMUYECKHE CBOMCTBA
amoMuHMs. AM(OTEpHbIE CBOWCTBA OKCHJIA U TUPOKCHIA aIFOMUHUS.

Kenezo: nonoxenue B llepuoanueckoin cucreme xumuueckux snemMeHtoB J[. 1. Menneneena,
CTpOEHHE aToMa, HaxOXKJIeHue B mpupoje. Pusznueckrue U XMMUYECKHe CBOWCTBa xkene3a. OKCUABbI,
ruapokcuabl u cou sxenesa (1) u sxenesa (111), ux cocraB, cBolicTBa U MOJTy4YCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ oOpa3laMu METaJIOB M CIUIAaBOB, UX (PU3UYECKHMMH CBOWCTBAMH, U3y4CHUE
pE3yNbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HCIIOJB30BAHUE BHAEOMATEpUATIOB), OCOOEHHOCTEH
B3aUMO/ICHCTBUS OKCHUJIA KAJIbLIUS U HATPUS C BOJOM (BO3MOKHO HCIIOJIb30BAHHE BUICOMATEPHUATIOB),
UCCIIEIOBAaHUE CBOMCTB >KECTKOW BOJBI, MpoOIlecCa TOPEHUsl Kejle3a B KHUCIOpoAe (BO3MOXKHO
WCIIOJb30BAHUE BHUAEOMATEPUAJIOB), IMPU3HAKOB MPOTEKAHUS KAueCTBEHHBIX pEaKIUid Ha HOHBI:
MarHus, KajabIus, aTioMUHMS, ITUHKA, xene3a (1) u xenesza (I11), meau (11), Habmrogenue u onucanue
MPOLIECCOB OKpAITUBaHUS TJIAMEHH MOHAMH HATpHs, Kajdus U KaJbIHs (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUANIOB), HCCIENOBAaHUE aM(pOTEPHBIX CBOWCTB THJPOKCHIA ATIOMUHUS U TUIPOKCHAA
LIMHKA, PEHIEHUE SKCIIEPUMEHTAIIbHBIX 3a/1a4 10 TeMe «BakHelne MeTalljibl U UX COETMHEHUSD.

XuMHA M OKPY:KAIOLIAs cpeaa

BemectBa u Marepuansl B TOBCEIHEBHOM KW3HM 4YelOBeKa. be3omacHoe HCHOIb30BaHKE
BEIIECTB M XUMUYECKHX peakiuii B ObITy. [lepBas MOMOIIL MPU XUMUYECKUX 05KOTaX M OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHHUE OKpYXKaloIIew cpenbl (mpeaenbHas JOOMyCTUMas KOHIIEHTPALIMS
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu SK0JI0THIECKUX PoOIeM.

Xumuueckuii Ikcnepumenm:



M3y4eHHEe 00pa3loB MaTepUaIoB (CTEKIIO, CIIaBbI METAJLIOB, MIOJTMMEPHBIC MAaTEPUATIBI).

Meoscnpeomemmnnie ceasu

Peanu3anust MeXIIpeIMETHBIX CBSI3CH MPU U3yYECHUU XUMUU B 9 KJIacce OCYIIECTBIISIETCS Yepe3
WCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHSITUW, TaK W TOHSATUH, SBISIONIUXCS
CUCTEMHBIMU JIJISl OTJICJIBHBIX TTPEIMETOB €CTECTBEHHO--HAYYHOTO IHKIIA.

OO0mue ecTecTBEHHO-HAYYHBIE TOHSTHS: HAay4HbIH (DaKkT, TUIOTE3a, 3aKOH, TEOpHs, aHAJU3,
CUHTE3, KIIACCH(UKAIUs, IEPUOINIHOCTD, HAOIIOICHUE, YKCIICPUMEHT, MOJICITUPOBAaHUE, N3MEPCHHUE,
MOJIEITb, SIBJICHHUE, TAPHUKOBBIN 3(D()EKT, TEXHOIOTHsI, MaTEPHAIIBI.

®duznka: Marepus, aroM, OSJEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIWA, H30TOIIHI,
PaMOaKTUBHOCTh, MOJICKYJIA, ICKTPUUCCKUIN 3apsi]l, MPOBOTHUKH, MOJIYIPOBOIHUKH, TUIICKTPHUKH,
(OTORIEMEHT, BEIIEeCTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHME BEIIEeCTBA, Tra3, pacTBOp,
PacTBOPUMOCTD, KpUCTAIUTHYCCKAsT PEMIETKA, CIUIaBhl, (DU3MUECKUE BEITUUYMHBI, CMHUIIBI U3MEPCHUS,
KOCMHYECKOE MTPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COITHIIE.

buonorus: ¢orocunres, npixaHue, Ouocdepa, SKOCUCTEMA, MUHEPATIbHBIE YIOOpEeHMUS,
MHUKPODJIEMEHTBI, MaKPOAJIEMEHTHI, MMTATESIILHEIC BEIECTRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE MOPOJBI, MOJE3HBIE HCKOTAEMBIE,
TOTUTABO, BOJTHBIC PECYPCHI.

INJIAHUPYEMBIE PE3YJBTATBI OCBOEHHSI NMPOI'PAMMBI IO XHWMHWHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATHI

JIMIHOCTHBIE PE3yJIbTaThl OCBOCHUS ITPOTPaMMbI OCHOBHOTO 00IIero 00Opa30oBaHUS JIOCTHTAIOTCS
B X0J€ OOyueHUs: XUMUU B €AMHCTBE y4eOHON M BOCHHUTATEIHHOW JEATEIHLHOCTH B COOTBETCTBUH C
TPaJAULMOHHBIMU POCCUMCKHUMH COLMOKYJIBTYPHBIMH U JIyXOBHO-HPAaBCTBEHHBIMHM II€HHOCTSIMH,
NPUHATHIMU B OOIIECTBE MpaBWIaMU M HOpPMaMu TIOBEIEHUS U CIIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUs, CAMOPAa3BUTHUS U COLMAIN3AINN 00yJatOLUXCS.

JIM4HOCTHBIE pe3yNbTaThl OTPaXKalOT TOTOBHOCTH 0OYUYAIOLIUXCS PYKOBOJCTBOBATHCS CUCTEMOU
MO3UTUBHBIX IEHHOCTHBIX OPUEHTAIMH M PACHIMpEHUE OMbITa ACSITEILHOCTH Ha €€ OCHOBE, B TOM
YHClie B YaCTHU:

1) naTpHOTHYECKOTO BOCIIUTAHUSI:

LIEHHOCTHOTO OTHOIICHHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUYECKOMY M HAy4YHOMY
HACJIEUIO, TIOHUMAaHHUS 3HAYEHUS XUMHMYECKOM HAyKu B JKU3HM COBPEMEHHOro 0O0IlecTsa,
CHOCOOHOCTH BJaJETh JOCTOBEpHON HH(OpMalNMeld O NEepeOBbIX JOCTHXKEHUSX U OTKPBITUSAX
MHPOBON M OTEYECTBEHHON XMMUU, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTpOWCTBE MUpPA U
0O0IIIeCTBA;

2) rpaskAIaHCKOr0 BOCIIUTAHUS:

MPEJICTaBICHUs] O COIMANBHBIX HOpMax M TMpaBWiIaX MEXKIUYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE, KOMMYHUKATUBHOU KOMIETEHTHOCTH B 0OLIECTBEHHO TMIOJIE3HOM,
y4eOHO-UCCIeIOBAaTeNIbCKOM, TBOPYECKOM M JAPYrUX BHUAAX JCSITEIbHOCTH, TOTOBHOCTH K
pazHoOOpa3HOM COBMECTHON J[EATENbHOCTH TNPU BBHIMOTHEHMH Yy4eOHBIX, MO3HABATENBHBIX 3ajad,
BBITIOJIHEHUM XHUMHYECKUX OKCIEPUMEHTOB, CO3JIaHUU Y4YEOHBIX MPOEKTOB, CTPEMIICHUSA K
B3aMMOINIOHMMAHUIO W B3aMMOIIOMOIIM B TMpOIecCe ATOW Y4eOHOW MAeATeIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEJCHUE M TMOCTYINKU CBOUX TOBAPHINEH C MO3HMIIMHU HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMA '

MHPOBO33PEHUYECKUE MPEACTABICHUSI O BEIIECTBE U XUMUYECKOW PEaKIUU, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BHUTHsI HAyKHM M COCTABIISIIOIINE OCHOBY JJIsi MOHUMAHHS CYIIHOCTH
HAyYHOW KapTHUHBI MHpA, MPEICTABICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPUPOIBI,
B3aMMOCBSI3SX YEJIOBEKA C IPUPOIHOM Cpeoi, O PO XUMUH B MMO3HAHUU ITUX 3aKOHOMEPHOCTEH;



MO3HABATEIbHBIE MOTHUBBI, HAIpPABJICHHbIE HA TOJYyYEHHE HOBBIX 3HAHUW 1O XUMUH,
HeoOXomuMbie JUIsl  OOBSICHEHWS] HAOJMIOAaeMBIX TMPOIECCOB W SBICHUH, IMO3HABATEIHHOM,
WH()OPMAIIMOHHONW W YUTATEIBCKOW KyAbTYpHl, B TOM YHCIIE HABBIKOB CaMOCTOSITEILHOW pabOTHI C
y4eOHBIMA TEKCTaMH, CIIPABOYHON JUTEPATypOil, JOCTYMHBIMH TEXHUYCCKUMHU CPEIACTBAMU
WH()OPMAMOHHBIX TEXHOJIOTUH;

WHTEpEC K OOYYCHHI0O M TO3HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHUIO, TPOCKTHOW H UCCIICOBATEIBCKON JCSITEILHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJIEHHOCTH U YPOBHS 00Y4YECHHS B JaIbHEHIIEM;

4) popMupoBaHUsI KYJIbTYPbI 310POBbS:

OCO3HAHUE IEHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOILIECHHS K CBOEMY 3JI0pPOBbIO, YCTAHOBKH Ha
310pOBBIM 00pa3 KU3HU, OCO3HAHHUE MOCJIEICTBUN U HENPHUSATHE BPEIHBIX NPUBBIYEK (YHOTpeOIeHus
QJIKOTOJIS, HAPKOTHKOB, KYypEHHUs), HEOOXOTUMOCTH COONIOJCHHUS TIpaBUI O€30MacHOCTH TPH
00palleHuy ¢ XUMHUYECKUMU BEIIECTBAMH B OBITY U PEATbHOM KU3HHU;

5) Tpy/10BOr0 BOCIIUTAHUSI:

WHTEpEC K MPAKTUUECKOMY U3YUEHUIO Mpodeccuil U Tpy/a pa3IudHOro poja, yBaXKEHUE K TPYAY
U pe3yibTaTaM TPYAOBOH NEATETLHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUI
[0 XMMHUH, OCO3HAHHBIA BHIOOP MHIMBUIYATbHOW TPAEKTOPUU MPOJOJKEHUSI 00pa3oBaHUs C y4ETOM
JTUYHOCTHBIX HMHTEPECOB W CIOCOOHOCTH K XUMHHU, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH,
yCHEemrHOW Tpo(ecCHOHaTbHON JIEATETLHOCTH M Pa3BUTHS HEOOXOJAMMBIX YMEHHUH, TOTOBHOCTH
aJanTHPOBATHCS B IPO(PECCHOHATILHOM Cpelie;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

9KOJIOTHYECKH I1€1ecO00pa3HOe OTHOIIEHHWE K MPUPOJE KAaK HMCTOYHMKY JKU3HH Ha 3emIe,
OCHOBE €€ CyYIIeCTBOBAHMS, MOHMMAaHHME LEHHOCTH 3JI0POBOTO M Oe3omacHoro o0pasza >KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DPM3MUECKOMY M ICUXHYECKOMY 3[0pPOBBIO, OCO3HAHUE
IIEHHOCTH COOJIIOICHUSI TIpaBUJI OE30TaCHOTO TOBEJCHUsS NMpH paboTe ¢ BEIIECTBAMHU, a TaKXKe B
CUTYAIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH TMPHUMEHSTHh 3HAHUS, MOJydaeMble MPU U3YYECHUM XUMHH, IJI pelieHHs 3ajad,
CBSI3aHHBIX C OKPY)KaIOILEeH MPUPOJHOIN Cpeloi, JUIsl MOBBIIICHUS YPOBHS 3KOJOTUYECKONW KYIbTYpHI,
OCO3HaHHUA TJI00ATBHOIO XapaKTepa HKOJIOTMYECKUX MPOOJIeM U MyTed WX pelIeHHUs MOCPEACTBOM
METO/IOB XMMHH, 3KOJOTHYECKOTO MBIIIJICHHS, YMEHUSI PYKOBOJCTBOBATHCS UM B IO3HABATEIbHOM,
KOMMYHHKATHUBHOM U COLIMATIBHON MPaKTHKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX PE3YIbTATOB BBIICISIOT 3HAuUMMble JUid  (OPMUPOBAHUSA
MHUPOBO33pEHUs OOIeHAyYHbIE MOHATHS (3aKOH, TEOpHs, MNPHUHIMIL, THMIOTe3a, (aKT, cucTema,
MPOLIECC, AKCHEPUMEHT M JAPYroe.), KOTOPBhIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
mpeaMeTax M IMO3BOJISIIOT HA OCHOBE 3HAHUM W3 3TUX MpeIMeToB (OpMHUpOBATH NPEICTABICHUE O
LEJIOCTHOM HAay4YHOW KapTHHE MHpa, M YHUBEpCajdbHble y4yeOHbIe AeWCTBUA (IIO3HABATENBHEIC,
KOMMYHHKATHBHBIC, PETYISATHBHBIE), KOTOphle oO0OecreunBalOT (HopMHpOBaAaHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOU eI TeIbHOCTH.

Ilo3naBaTenbHBIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS

ba3zoBble jornyeckue 1efMcTBUA

YMEHUSI UCIOJb30BaTh MPUEMBI JJOTUYECKOTO MBIIIJIEHUS NP OCBOCHUU 3HAHMI: pacKpbIBATh
CMBICTT XMMHUYECKUX TOHATUN (BBIACIATh UX XapaKTepHbIE MPU3HAKH, YCTaHABIUBATH B3aUMOCBS3b C
JIPYTUMU TIOHATHSMU), WCIHOJB30BaTh TMOHATHS i OOBSICHEHHs] OTICIBbHBIX (DAaKTOB U SIBICHUH,
BBHIOMpPATh OCHOBAHMSI W KPHUTEPUHM Ui KIaCCH(PHUKAIMM XUMHYECKUX BEIIECTB M XUMHUYECKHUX
peakiuii, ycTaHaBIMBaTh MPUYHMHHO-CIECJICTBEHHBIC CBSI3U MEXIYy OOBEKTaAMH HW3Y4eHHUs, CTPOWTH
JOTUYECKUE pacCyXJeHUs (MHIyKTHBHBIC, JACAYKTUBHBIC, [0 aHAJOTHH), JelaTb BHIBOABI U
3aKITIOYECHUS;



YMEHHE MPUMEHSATh B IMPOILECCE TO3HAHMS TMOHATUS (TPEIMETHBIE W METANpeMETHEIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJIENIN, UCIOIB3YeMble B XHMHH, TPE0Opa30OBBIBATh IHUPOKO
MPUMEHSIEMbIE B XHMHHU MOJICIIbHBIC MPEICTaBICHUS — XUMHUYECKHA 3HAaK (CHMBOJ JJIEMEHTA),
XuMu4ueckas GpopMmyia U ypaBHEHHE XHUMHUYECKOU peaKkiuu — MPU PEHICHUH Y4eOHO-IT03HABATEIHHBIX
3ama4, ¢ y4€TOM 3TUX MOJCIBHBIX MPEICTABICHHUNA BBISBIATH M XapaKTEPU30BaTh CYIICCTBECHHBIC
MPU3HAKA M3Y9aeMBIX OOBEKTOB — XHUMHUYECKUX BEIIECTB M XUMHUYCCKHX PEAKIIHH, BHISBIATH OOIINE
3aKOHOMEPHOCTH, MPUIMHHO-CIICJICTBEHHBIC CBS3M M IMPOTHBOPEYHS B HM3y4aeMBIX TIpOIeccax H
SIBJICHUSIX.

Ba3oBble nccienoBareibcKkue 1elCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABIICHHBIC BOTIPOCH B KAUEeCTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B
KaueCcTBE OCHOBBI JUIS (DOPMHpPOBAHHUS THUIOTE3bI IO TPOBEPKE MPABHIHBHOCTH BBICKA3bIBACMBIX
CY)KJICHUH;

MPUOOpETEHUE OIBITa [0 IUIAHUPOBAHUIO, OPTAaHHW3AIMM ¥ IPOBEJICHUIO YYCHUYECCKHX
IKCIIEPUMEHTOB, YMEHHE HAOII0OJIaTh 3a XOJIOM IIPOIecca, CaMOCTOSITEIIBHO IPOTHO3UPOBATH €ro
pe3ynbrat, (GopmymHpoBaTh O000OIICHWS ¥ BBIBOJBI IO pe3yIbTaTaM MPOBEAEHHOTO OIIBITA,
WCCIICIOBAHUS, COCTABIISITh OTYET O MPOJICIIAHHON pabdoTe.

Patora ¢ undopmanmeii:

YMEHHE BBIOMpaTh, aHAJIM3HPOBATh U WHTEPIPETHPOBATh WH(GOPMAIUIO PA3TUYHBIX BHJIOB H
dbopM Tpe/CTaBICHHS, IOJIyYaeMyI0 M3 pPa3HbIX HCTOYHHKOB (HAYYHO-TIOMYJISpHAs JUTepaTypa
XHUMHYECKOTO COJICpXKaHMsI, CIPaBOYHbIC TOCOOWs, pecypchl WHTepHETa), KPUTHYECCKH OICHUBATH
MPOTHBOPEUYUBYIO H HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHHE MPUMEHSATh pPa3IUYHbIe METOJbl M 3alpochl MPHU MOUCKE M 0TOOpe MHMOpPMaLUU U
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIUMBIX JUIS BBINOJHEHUS Y4E€OHBIX M IO3HABATEIBHBIX 3a]au
ONpeNeNEHHOTO THUMA, NPHOOpPETEHHUE OMbITa B OOJACTH HCIOJB30BaHUA HH(POPMAIIMOHHO-
KOMMYHHMKATHBHBIX TEXHOJIOTUH, OBJIAJICHHE KYJIbTYpOM AaKTHUBHOTO HCIIOJIb30BAHUS PA3THMUHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMpaTh ONTHUMANIbHYIO OpMY IMpeacTaBieHUs UHGO pMaIH
U WUTIOCTPUPOBATH peEIIaeMble 33aud HECIOKHBIMH CXEMaMH, AuarpaMMaMmH, IpYyruMu GopMamMu
rpaguKyd U UX KOMOUHAITUSIMU,

YMEHHE HCIO0JIb30BaTh U aHaJM3UpOBaTh B Ipoliecce Y4eOHON U  UCClIeOBATEIbCKOM
NesITeNIbHOCTH MH(GOPMAIUIO O BIUSHUU MPOMBIILICHHOCTH, CEIbCKOTO XO3SHCTBA W TpaHCIOPTa Ha
COCTOSIHUE OKPYXKAIOUIEH MPUPOTHON Cpeibl.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIEe 1eiCTBUSA:

yMEHHUs 3a7aBaTh BOMPOCH! (B X0J€ auayiora U (WiM) AUCKYCCHM) IO CYIIECTBY OOCYXAaeMOu
TeMbI, (POPMYIUPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BHIMIOJIHEHUS MPEJIOKEHHON 3a1a4;

YMEHHUSI TPECTABIATh IMOJYUYEHHBIE PE3Y/bTaThl MO3HABATENIbHOW AEATENbHOCTH B YCTHBIX U
MMCBMEHHBIX TEKCTaX; JIelaTh MPE3CHTALUI0 Pe3ybTaTOB BHIMOJHEHHUS XUMHUYECKOTO HKCIEPUMEHTA
(J1abopaTopHOTrO OTMBITA, JTAOOPATOPHON pabOTHI MO MCCIEIOBAHUIO CBOMCTB BEIIECTB, y4eOHOTO
MIPOEKTA);

YMEHHSI Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM TIO3HABATENBHOW U
HCCIIEIOBATENIbCKON IEATENHHOCTH MPHU PEIICHUH BO3HHUKAIONIMX MpoOJIeM Ha OCHOBE yuéTa OOIIMX
WHTEPECOB M COTJIACOBAHMS MO3ULUN (0OCYXIeHUs, OOMEH MHEHUSMHU, «MO3TOBBIE MITYPMBD»,
KOOpJUHAIMS COBMECTHBIX JIEHCTBUH, OMpENeNeHne KPUTEPUEB MO OIEHKE KAaueCcTBa BBINOJHEHHOU
paloThI U ApyTHeE).

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe AelicTBHUS:

YMEHHE CaMOCTOSITENIbHO OMPENeNATh IIeNd JesATeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJHUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO JESITENHHOCTH, BBHIOMPATh Hanboee
s deKTUBHBIE CIIOCOOBI pelIeHHus y4eOHBIX W MO3HABATENBHBIX 3a7ad, CaMOCTOSITEIbHO COCTaBIIATH
WM KOPPEKTUPOBATh MPEUIOKECHHBIN alrOpUTM NEHCTBUII TPH BBIMOJHEHUU 3alaHUi ¢ y4ETOM



MOJIydeHUsI HOBBIX 3HAaHUH 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSAX, OICHUBATH
COOTBETCTBUE IOJIyUEHHOTO pE3yJbTaTa 3asBJICHHOMN LIENIH, YMEHHE UCIOJIb30BaTh U aHAIU3HPOBATh
KOHTEKCTBI, [Tpe/ijlaraéMble B yCIOBUU 3aJaHUM.

HPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pE3yJAbTATOB IO OCBOCHHUIO O00S3aTEIBHOTO  COJIEpKaHuS,
YCTaHOBJIEHHOTO  JJaHHOW  (enepanbHOM  pabodeil  mporpamMMmol,  BBIIENSIIOT:  OCBOEHHbBIE
00y4aromuMuCs HaydHbIe 3HAHMS, YMEHUS U CIIOCOOBI JICWCTBUH, Crieu(pUUEcKUe s MPEeIMETHOM
obOmactn «XuMUS», BHIBI JNEATEIBHOCTH MO TIOJYYCHHIO HOBOTO 3HAHUS, €r0 HHTEpIpETaIlHy,
peoOpa30BaHUIO U MPUMEHEHHIO B PA3IMYHBIX yIEOHBIX U HOBBIX CUTYAIIHSX.

K xonmy oOyuenus B 9 KJiacce TpeaMETHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

® DpAacKpbIBaThb CMBICI OCHOBHBIX XHMHUYECKHX MOHSATHH: XUMHUYECKHH JJIEMEHT, aroM,
MOJIEKYJIa, HWOH, KaTHOH, aHUOH, TIPOCTOE BEIIECTBO, CJOKHOE BEIECTBO, BaJEHTHOCTb,
ANIEKTPOOTPHUIATENLHOCTD, CTENIEHb OKUCIICHUS, XMMHUECKas peaklus, XUMUYECKas CBS3b, TEIJIOBON
3¢pdeKkT peakuuu, MOJb, MOJISIpHBIM  OO0BEM, pacTBOpP, DBJIEKTPOJMUTHI,  HEIIEKTPOJUTHI,
AIIEKTPOJIUTUYECKAS IUCCOIHAIINS, PEaKIIUU HOHHOTO 0OMEHa, KaTaJau3aTop, XMMUYECKOe paBHOBECHE,
oOpatumble U HEOOpaTUMBbIE pPEaKIMH, OKHCIUTEIbHO-BOCCTAHOBHUTENbHbBIE PEAKIIMH, OKHCIUTEINb,
BOCCTaHOBUTEJIb, OKHCJIEHHE WU BOCCTAHOBJIEHUE, AJUIOTPOINHUs, aM(POTEPHOCTh, XMMHUECKas CBS3b
(KoBasieHTHAsi, MOHHAs, METAJUIMYECKas), KpUCTAJUIMUECKasi pelIéTka, KOppo3usi METaJlJIOB, CILIaBbl,
CKOPOCTh XUMHUYECKOW PEaKINH, MpeAesbHO gomyctuMas koHneHnTpauus [IJIK BemecTsa;

® JULTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX TMOHITUNA U MPUMEHSATH AT MOHATUS
IIPY OIIMCAaHUM BEILECTB U UX NPEBPAILCHUN;

® 1CII0JIb30BaTh XUMHUUYECKYIO CUMBOJIMKY Ul COCTaBJICHHsI (OPMYJ BELIECTB U ypaBHEHUH
XUMHUUYECKUX PEAKIINH;

® ONpEICIATh BAJCHTHOCTb M CTENEHb OKUCIICHHS XMMHYECKUX DJIEMEHTOB B COCIMHEHUSAX
Pa3IMYHOTO COCTaBa, IPUHAIIEKHOCTh BEHIECTB K ONPENEIEHHOMY KIIACCy COCIUHEHUH IO
¢dbopmynaM, BUA XUMHUYECKOH CBA3M (KOBaJEHTHAs, MOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEJMHEHUSX, 3apsA] HOHA IO XUMHUYECKOH (opMyse, XapakTep cpelbl B BOJIHBIX pacTBopax
HEOPraHUYECKUX COCAUHEHUM, TUIl KPUCTAIUNINYECKON PEIIETKA KOHKPETHOTO BELIECTBA,

e packpeiBaTh cMbIca [lepuonnyeckoro 3akoHa [[. . MenzaeneeBa U I€EMOHCTPUPOBATH €T0
IIOHMMaHHUe: OIHUCBIBaTh M XapakTepu3oBaTh TaOinuHyro ¢opmy Ilepuoguueckoil cuctembl
XMUMUYECKUX 3JIEMEHTOB: pa3jiMyaTh IOHATUSA «rjaBHas noarpynna (A-rpynma)» M «11oOo4Has
noarpynna (b-rpynmna)», manele u 60sbLIME IEPUO/IBI, COOTHOCUTH 0003HAUEHHSI, KOTOPbIE UMEIOTCS B
NEpUOINYECKON Tabiuie, C YHUCIOBBIMH XapaKTepPUCTHMKAMM CTPOECHHUS AaTOMOB XHMHUYECKHUX
3JIEMEHTOB (COCTaB U 3apsj sjpa, oOliee YUCIOo AIEKTPOHOB U paclpeielieHue MX IO 3JIEKTPOHHBIM
CJI0SIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB JJIEMEHTOB M MX COCIUHEHUH B
IIpezienax MajbIX EPUOIOB U IVIaBHBIX MOAIPYIII ¢ YYETOM CTPOEHHUS UX aTOMOB;

® KJIACCU(PUIUPOBATH XUMHUECKHE OJIIEMEHTHI, HEOPraHHMYECKHE BEIIEeCTBA, XHMHUYECKHE
peakuuu (MO YMCIY U COCTaBY YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(dexry, mo
M3MEHEHHIO CTENIeHEH OKHUCIICHUSI XUMUUECKUX HJIEMEHTOB);

® XapaKTepHU30BaTh (OMUCHIBATH) OOLINE U CrIEHU(PHUECKIE XUMHUUECKUE CBOMCTBA MPOCTHIX U
CIIOXKHBIX BEILECTB, MOATBEP)KIasi ONMCAHHWE NPHUMEpPaMH MOJIEKYJISPHBIX M HOHHBIX ypaBHEHUH
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIN;

® COCTaBJIAITh YPaBHEHUS HIIEKTPOJUTHYECKONW IUCCOLMAIMM KHUCIIOT, ILIEI0YEH M COJIEH,
MOJIHBIE W  COKpAaII€HHbIE YpaBHEHMs peakuil HMOHHOrOo OOMeHa, YpaBHEHMS peaKIHi,
MOATBEPXKIAIOLIUX CYIIECTBOBAHUE N'EHETUUECKOM CBSI3U MEX1y BEILIECTBAMU PA3JINYHBIX KJIACCOB;



® DpAacKpbhIBaTh CYIIHOCTh OKHCIIMTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMA  MOCPEACTBOM
COCTaBJICHUS 3JICKTPOHHOTO OajlaHCca ATUX PEaKIIHA;

® TIPOTHO3MPOBATH CBOWCTBA BEHIECTB B 3aBUCUMOCTH OT HX CTPOCHHS, BO3MOXHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3IMIHBIX YCIIOBHUSX;

® BBHIYUCIIATH OTHOCHTEIHHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJTIO
XUMHUYECKOTO AIIEMEHTa 10 (POpMyJie COSAMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOIUTH
PacUéThI 10 YpaBHEHUIO XUMUYCCKOUN pEaKIlnu;

e COONMIOAATh  TpaBWIA  TIOJNB30BAaHUS  XMUMHYECKOH  IMOCYAOH H  J1abOpaTopHBIM
o0opymoBaHUEM, a TaKXKe MPaBWIa OOPAIICHUS C BEIICCTBAMH B COOTBETCTBUU C MHCTPYKIUSAMU 10
BBITIOJTHEHUIO JIA0OPATOPHBIX XHUMHYECKUX OIBITOB IO IOJIYYCHHUIO W COOMPAHUIO Ta3000pa3HBIX
BEIIECTB (aMMHaKa M YIIIEKHCIIOTO Ta3a);

® TIPOBOJWTH PEAKIWHU, IOATBEPIKIAIONINE KAUYSCTBEHHBIM COCTaB pPa3jIMYHBIX BEHISCTB:
pacrno3HaBaTh OMBITHBIM MYTEM XJIOPUA-, OpOMUI-, HOIUI-, KapOoHat-, pocdar-, cunukar-, cyabdar-,
TUJIPOKCHU/I-UOHBI, KATHOHBI aMMOHHS W WOHBI M3YYCHHBIX META/UIOB, MPHUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUIECCKHUX BEIICCTB;

® TPUMCHATH OCHOBHBIC OIEpPAIlMM MBICIIUTEIIPHON JEATeIPHOCTH — aHAJIW3 W CHHTE3,
CpaBHEHHE, O0OOIICHHWE, CHCTEMATH3allhi0, BBISBICHUE NPUIMHHO-CICICTBEHHBIX CBSI3eH — IS
W3YYCHHS CBOWCTB BEIIECTB M XUMHUYECKHX PEaKIHW, €CTeCTBEHHO-HAYYHBIC METOMbBI TO3HAHUS —
HaOITI0/ICHUE, H3MEPEHUE, MOJICIIMPOBAHHE, YIKCIICPUMEHT (peaTbHBIA U MBICIICHHBIH).
TEMATHUYECKOE IIJTAHUPOBAHHUE
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pecypchl
Pasznen 1. BemmecTBo 1 XUMHYeCKHEe PeaKku
[ToBTOpEHUE N
yriayonaeHue bubnuorexa [JOK
1.1 3HAHHMM OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
pasnesnoB Kypca 8 36
KJ1acca
OcHoBHBIC
3aKOHOMEPHOCTH Bubmmorexa LIOK
1.2 P 4 https://m.edsoo.ru/7f41a6
XUMHYECKUX
y 36
peakmuit
DNEKTPOTUTHUECK
ast Juccolalms. bu6mmoreka [JOK
1.3 XUMUYECKue 8 1 1 https://m.edsoo.ru/7f41a6
peakuuu B 36
pacTBopax
Hroro no paszneny 17
Paznen 2. Hemera/ibl 4 MX coeIMHEHMSI
2.1 OO0mmas 4 1 bu6mmoreka [JOK
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XapaKTepUCTUKA https://m.edsoo.ru/7f41a6
XUMHYECKUX 36
anemenToB VIIA-
TPYIIITEL.
I'anmorensl
OO6mas
XapaKTepPUCTHUKA BuGmiorexa LIOK
2.2 RUMITTCCII 6 https://m.edsoo.ru/7f41a6
anemeHToB VIA- 36
rpynmnsl. Cepa u eé _
COCTUHCHUS
O6mas
XapaKTePUCTHKA
XUMHYECKUX bubmmoreka [{OK
2.3 anmeMeHToB VA- 7 https://m.edsoo.ru/7f41a6
rpynmsl. A30T, 36
dbocdop u ux
COCTUHCHMUS
O6mas
XapaKTEPUCTHKA
XUMHUYECKHX bu6moreka [IOK
2.4 anemeHToB |VA- 8 https://m.edsoo.ru/7f41a6
rpynnsl. YTaepos 36
U KPEMHHU U UX
COCTMHCHUS
Hroro no pazgeny 25
Paznena 3. Merasiibl M X cOeANHEHHUS
OO0mue cBoicTBa Bubmmorexa LIOK
3.1 4 https://m.edsoo.ru/7f41a6
METaJLIOB 36
Baxneiimme bubmuoreka [JOK
3.2 METaJIbl ¥ UX 16 https://m.edsoo.ru/7f41a6
COEIMHEHUSI 36
Hroro no paszneny 20
Pa3nen 4. Xumus 1 oKkpyxkawuas cpeaa
BemecTtra u bubmuoreka [{OK
4.1 MaTepHabl B 3 https://m.edsoo.ru/7f41a6
JKHU3HU YeJIoBeKa 36
Utoro mo pazneny 3
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41a6
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OBLLEE
KOJIMUECTBO YACOB
T10 TIPOTPAMME

68
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