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COIEPKAHUE OBYYEHUA
9 KJIACC

BemecTBo U XUMHYECKas peaKI U

[lepuonnuecknii 3akoH. Ilepmoamyeckas cucrema xuMuueckux odneMeHtoB JI.M.
MengeneeBa. CtpoeHue aToOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUHM CBOWCTB XHWMHUYECKUX
AJIEMEHTOB NEPBBIX TPEX MEPUOJOB, Kajdus, KAJIbLMS M UX COCAUHEHUUA B COOTBETCTBUM C
MOJIOKEHUEM 3JIEMEHTOB B [leproanueckoi CHCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJBI XHMHUYECKOW CBsI3U. THUIBI KPUCTAIIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOWCTB BELIECTBA OT THUINA KPUCTAUIMYECKOW PEETKM M BUAA XUMHUYECKOU
CBSI3H.

Knaccudukamuss 1 HOMEHKIaTypa HEOPraHWYECKHX BEIECTB. XHWMHUYECKHE CBONCTBA
BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaCCaM HEOPraHUYECKUX COCIWHEHUMN, T€HETHYECKast
CBSI3b HEOPTAaHMYECKUX BEILIECTB.

Knaccudukarus XUMHYECKHX peakuuii 10 Pa3JIMYHbIM NPU3HAKAM
(Mo 4Yucmy W COCTaBY YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIoBOMY 3¢ (deKTy, 1o
W3MEHEHHUIO CTEMEHeW OKHUCICHHUS XUMUYECKHX 3JIEMEHTOB, MO OOpPaTUMOCTH, MO Y4YacCTHIO
KaTainzaTopa). DK30- U IHJAOTEPMUUYECKHUE PEAKIIUU, TEPMOXUMHUYECKUE YPABHEHUS.

[lonsitne o ckopoct xumuyeckoil peakuuu. [lonstre 06 0OpaTUMBIX M HEOOPATHMBIX
XUMUYECKHX peakuusx. [loHATHE O TOMOTEHHBIX U TE€TepOreHHbIX peakuusx. [lonsarue o
karanusze. lloHsaTHE O XUMHUYECKOM paBHOBecHH. DaKTOpbl, BIHSIIOIIME HA CKOPOCTb
XUMHUYECKOW PEAKLIUH U TIOJIOKEHUE XUMUUYECKOIO PABHOBECHSL.

OKUCTUTENPHO-BOCCTAHOBUTEIILHBIE PEAKIIMU, DJIEKTPOHHBIH OalaHC OKHCIUTEIHHO-
BOCCTAHOBUTENIbHOW peakiuu. CocTaBlieHHE YpPaBHEHHI OKHCIUTEIbHOBOCCTAHOBHUTEIIBHBIX
peakiuii ¢ UCTIOJIB30BaHUEM METO/1a AIEKTPOHHOTO OaaHca.

Teopust 3NEKTPOTUTUYECKONU TUCCOUUALMU. DIEKTPOIUTHL U HEINEKTPOJIUThl. KaTHOHBI,
AHUOHBI. MexaHu3M JUCCOLMALMM BEUIECTB C PA3JIMYHBIMM BUJAAMH XUMHYECKOW CBS3H.
Crenens aucconuanuu. CUIbHBIE U C1a0ble JIEKTPOIIUTHI.

Peaknun nonHOTro 06MeHa. Y coBusi IPOTEKaHUS Peaklnii MOHHOTO 0OMEHa, TTOJIHbIE U
COKpall€HHble HIOHHbIE YpaBHEHUs peakiuii. CBoWCTBa KUCIOT, OCHOBAHUI U COJIEH B CBETE
MpeACTaBICHUN 00 IEKTPOTUTHICCKON Auccormali. KadecTBeHHbIE peaklni Ha HOHBI.
[TonsiTHE O TUAPONU3E COTEH.



Xumuueckuui skcnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPHUCTAIUTMYECKUX PEHIETOK HEOPTraHWYECKHX BEIIECTB -
METaJUIOB M HeMeTaUloB (TpaduTa W aiaMasa), CIOKHBIX BEIIECTB (XJIOpHIAa HATpHUsA),
UCCIICJIOBAaHUE 3aBHUCHMOCTH CKOPOCTH XHMHUYECKOH pEaKIMH OT BO3JACHUCTBUS Pa3THYHBIX
(bakTOpOB, HCCIICIOBAHKE JICKTPOIPOBOTHOCTH PACTBOPOB BEUIECTB, MPOIIECca JUCCOIHAIINN
KHCJIOT, IIeJIoYeld M cosield (BO3MOXHO WCIOJNb30BAaHUE BHUACO MaTepHAIIOB), NPOBEIACHHE
OTIBITOB, WUTIOCTPUPYIOIIUX MPHU3HAKU MPOTEKAHUS PEakIMii HOHHOTO oOMeHa (oOpa3oBaHHE
ocajZika, BBIIEICHHWE Tra3a, oOpa3oBaHHWE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEITLHO-BOCCTAHOBUTENIBHBIX pPEaKIHil (rOpeHue, PeaKIuu Pa3IoKEeHUs, COSTUHEHUS),
pacrio3HaBaHUE HEOPTaHWYECKUX BEIICCTB C IMOMOIIBID KAaYeCTBEHHBIX pEaKIWid Ha HWOHBI,
pEIICHNE YKCIIEPUMEHTAITBHBIX 3a7ad.

HemeTtaunbl 1 UX coeAUHEHUA

OOmas xapakrepuctuka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE
crernieHn okucieHus. CTpoeHue M (QU3UUECKHE CBOWCTBA IMPOCTHIX BEUIECTB - TaJIOTE€HOB.
XUMHUYECKHE CBOMCTBAa Ha MpHUMeEpe XJIopa (B3aUMOJEHCTBHE C MeETalslaMd, HEMeTallJlaMH,
mienoyamu).  XsopoBoaopod. ConsiHas KUCIIOTa, XUMHYECKHE CBOMCTBA, IOJY4YEHHE,
IIpUMeHeHHe. /[lelicTBue XJiopa M XJIOPOBOJOPOJA HA OpPraHM3M 4eloBeKka. Baxuenmme
XJIOPUJIBI U UX HAXOXKJIEHUE B IPUPOJIE.

Obmas xapakrepuctuka 31eMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEeHH OKHUcieHHd. CTpoeHue U (U3NYECKHe CBOWCTBA MPOCTHIX BELIECTB -
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOAU(PHUKAIIMN KHCIOPOJa U cepbl. XMMHUYECKUE CBOWCTBA
cepel. CepoBOAOPOJ, CTpoeHHe, (pu3nueckue M XUMHUYecKHue cBoicTBa. OKCHABI Cephl Kak
MPEICTABUTEIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, (pu3nueckue u XMMUYECKHEe CBOWCTBA
(oOmme Kak TMpencTaBUTENs Kilacca KUCIOT W creuupudeckue). XUMHUYECKHE PEaKIHH,
JeKalle B OCHOBE NPOMBIIUIEHHOTO CHOC00a MOJy4YyeHHs] CepHOM KuUCIOoThl. IlpuMenenue
cepHoil KuciOThl. CoMM CEepHOM KHUCIOTHI, KauyeCTBEHHas peakiuss Ha CyjiabpaT -HOH.
Haxoxnenne cepbl n €€ coeqUHEHUN B TpupoAe. XUMHUUECKOE 3arpsA3HEHUE OKpPYKarollen
Cpellbl COETMHEHUSIMHU Cepbl (KUCIOTHBIE AOXKIH, 3arpsI3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI
€ro NpeoTBPALLECHUS.

O61as xapakrepuctuka 3aemMeHToB VA-rpynibl. OCOOEHHOCTH CTPOEHUS! aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIECHUS. A30T, paclipocTpaHEHUE B pUpojie, GU3nuecKue u
XUMHUYecKHe cBoiicTBa. KpyroBopot azoTa B npupoje. AMMHaK, ero Gpu3nueckue u
XMMHUYECKHE CBOMCTBA, MOJIyueHue U mpuMeHnenue. Coiau aMMOHHUS, UX (PU3HUECKUE U
XUMHYECKHE CBOWCTBA, TpuMeHeHe. KauecTBeHHas peaklivs Ha MOHbI aMMOHMS. A30THas
KHCJOTa, €€ oJay4YeHne, GU3nIecKue U XMMUYECKHe CBOMCTBA (00II1e KaK MpeACTaBUTEIS
KJlacca KUCJIOT U crienupudeckue). Mcnonp3oBanue HUTPATOB U COJIEH aMMOHHUS B KaUECTBE
MUHEPAITbHBIX y10OpeHHid. XMMHUYECKOEe 3arpsi3HEHIE OKPYKAIOIIEH Cpeabl COeAMHEHUIMU
a30Ta (KUCIIOTHBIE JTOK/IH, 3arpsiI3HEHHE BO3/yXa, MOUBbI U BOJA0EMOB). Docdop, amutoTponHbie
Moaudukanuu dpocdopa, puznueckue u xumuueckue cpoiictea. Oxcua pocdopa (V) u
dbochopnas kucnota, hpuUsnIECKre



¥ XMMUYECKHE CBOMCTBa, moiyueHue. Mcmonb3oBanue GochaTtoB B KauecTBE MUHEPATHHBIX
yI0OpeHUH.

O6mas xapaktepucTuka 37aeMeHTOB |VA-rpynmbl. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHble  CTEMEeHH  OKUCIECHMS.  YTIEpoJ,  aUIOTPONHBIE  MOJUpUKAIINH,
pacnpocTpaHeHue B Tpupoje, (QU3NYECKHUEe U XUMUYECKHE CBOMCTBA. AJcCopOIus.
Kpyrosopor yriepoma B mpupone. Okcuasl yriepona, ux (U3MUYECKHe M XUMHUYECKHE
CBOICTBa, NEMCTBUE HA JKUBBIE OPraHU3MBI, MOJIYYEHHE M NPUMEHEHHE. DKOJOTMYECKHE
npoOneMbl, CBA3aHHbIe ¢ okcuaoM yriepona (IV), rumoreza rino0albHOTO MOTETUICHUS
KJIUMaTa, TMAapHUKOBBIN 3(¢dekT. YronpHas KuciIoTa U €€ coiM, HuX (QU3NYECKHe u
XUMHYECKHE CBOICTBa, MOJiyueHHE M NpuMeHeHue. KauecTBeHHas peakius Ha kapOoHaT-
noHbl. Mcnonb3zoBaHue kKapOOHATOB B OBITY, MEIULMHE, MPOMBILUIEHHOCTH U CEJIbCKOM
XO35IMCTBE.

[lepBoHauagbHBIC MOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COCIMHEHUAX yriepoaa
(MeraH, 9TaH, STWIEH, alleTWJIEH, ATaHOJ, TJULEPHH, YKCycHas kuciorta). [Ipupoansbie
HCTOYHUKH YTJIEBOAOPOJOB (yroiib, MPUPOIHBIN ra3, HePTh), TPOAYKTHl HX MEpepadOTKH
(OeH3uH), UX poOJb B OBITY W MPOMBIIUICHHOCTH. [loHSATHE O OMOIOTMYECKH Ba)KHBIX
BEIIIECTBAX: KHUpPax, Oenkax, YrieBoJax - U UX POJM B JKU3HHM 4YeloBeka. MaTepuaabHOe
€IMHCTBO OPTraHMYECKUX U HEOPTAaHMYECKUX COCTUHEHUN.

Kpemuuii, ero ¢usnueckue M XHMHYECKHE CBOMCTBA, MOJIy4YE€HUE M INPUMEHEHHE.
Coenunenust kpemHusi B mnpupone. OOmue mnpeactaBieHusi o0 okcuae kpemuus (IV) u
KpeMHueBoM kuciore. CHUIMKAThl, UX HCHOJIb30BAHME B OBITY, B IPOMBIIUIEHHOCTH.
Baxkueiinme ctpouTenbHble MaTEpUAIbIL: KepaMUKa, CTEKJI0, IEMEHT, OETOH,
xene300eToH. IIpoGiembl 0e30MacHOrO MCHOJIb30BAaHUS CTPOUTENbHBIX MAaTEpHAIOB B
IIOBCEIHEBHOM KU3HU.

Xumuueckuti 3KCnepumMenm:

W3yuyeHHe o0pas3lloB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJSHOW KHCIIOTHI,
MIPOBEJICHUE KayeCTBEHHBIX pPEAKIUH Ha XJIOPUA-UOHBI U HAOJIOJEHHE MPHU3HAKOB HX
MPOTEKAHUS, OMBITHI, OTpa)karolue (GU3NUYECKHEe U XMMHYECKHE CBOWCTBA TaJIOTEHOB U MX
COeIMHEHUN (BO3MOXHO HCIOJIb30BAHME BUJEOMATEpPUANIOB), O3HAKOMJIEHHE C oOpa3laMu
XJIOPUOB (TaJOTEHHUIOB), 03HAKOMJICHUE C 00pa3aMu Cephl U €€ COeUHEHUAMH (BO3MOMKHO
UCIIOJb30BAaHUE BHUAEOMATEpHANIOB), HAOJIOJEHME Tpolecca OOYIJMBaHUS caxapa I0J]
JNEUCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHUCJIOTBI, H3y4EHUE XUMHUYECKHX CBOMCTB
pa30aBIeHHONW CEpHOW KHUCIIOTHI, MPOBEACHHE KAaYeCTBEHHOW pEaKkIuu Ha Cyab(haT-uOH H
HaOI0ZIeHne MpU3HaKa e€ MpPOTeKaHus, 0O3HAKOMJIEHHE C (PM3NYECKUMH CBOWCTBAMH a30Ta,
dochopa u ux coeauHEHHUH (BO3MOXKHO HCIOJIH30BAHKWE BHIEOMATEPHATIOB), 0Opa3zLaMu
a30THBIX U (PochopHBIX yaoOpeHHi, MoTydeHHe, coOupaHue, paclio3HaBaHUE U W3YyUEHHUE
CBOICTB aMMHUaKka, MpOBEACHHE KaYeCTBEHHBIX peaklUuil Ha MOH aMMOHHUA U (ocdaT-UOH U
U3y4YeHHE NPHU3HAKOB MX MPOTEKaHUs, B3aUMOJCHUCTBHE KOHUEHTPUPOBAHHOW a30THOMU
KHUCIIOTBI C MeJbl0 (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEpUAJIOB), HM3y4y€HUE MOjelen
KPUCTAINIMYECKUX pemeEToK anmasa, rpadura, ¢yiaepeHa, 03HAKOMJIEHHE C MPOLECCOM
azcopOLMK pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M yCTPOWCTBOM MPOTHUBOrasa,
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HOJIy4eHHe, COOMpaHue, PacliO3HABaHUE U U3Y4YEHUE CBOMCTB YIJIEKUCIIOTO ra3a, IPOBEACHHE
KayeCTBEHHbIX pEaKkUMi Ha KapOOHAaT W CHJIMKAT-MOHbl W M3y4YeHHE IPU3HAKOB UX
NPOTEKaHMs, O3HAKOMJICHHE C MPOAYKIMEH CHJIMKATHOW MPOMBIIUIEHHOCTH, pELICHHE
HKCIEPUMEHTANIBHBIX 33/a4 10 TeMe «BaxHele HeMeTaulbl U UX COSAUHEHUS.

MeTasuibl M UX COEeAMHEHMS

OO0mias XapakTepUCTHKAa XHUMHUYECKUX OJJIEMEHTOB - METAUIOB HAa OCHOBAaHUHU HX
nojoxenusa B Ilepumomumueckon cucreme xumuueckux sneMeHToB JI.JM. MenneneeBa u
cTpoeHus artomMoB. CTpoeHHe MeTaIoB. MeTauMyeckas CBsi3b M MeTajuIMyecKas
KpHUCTaJUIMYEeCKasi perieTka. DJICKTPOXUMUYECKUN Pl HAPSKEHU MeTallioB. Ou3nyueckue
U XUMHUYECKHE CBOMCTBa MeTayioB. OOmue crocoObl TmoydeHuss MeTaioB. [loHsTHe o
KOPPO3UH METAJIJIOB, OCHOBHBIC CIIOCOOBI 3alTUTHI MX OT Koppo3uu. CriaBel (CTajab, YyT'yH,
JIOpATIOMUHHH, OpOH3a) U UX IPUMEHEHHE B OBITY U MPOMBIIIJICHHOCTH.

[Ilenounble MeTaIBL: MOJIOKEHNUE B [leproauueckoil CUCTEME XUMHYECKUX JJIEMEHTOB
J.1. MenneneeBa, CTpOeHHME HX aTOMOB, HaxoOXaeHWe B npupone. dusmyeckue u
XUMUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kamus). OKCHUIbl M THAPOKCHUABI HATPUS U
Kanus. [[puMeHeHne meNn0oYHbIX METAJIOB U KX COCTMHEHUM.

[[lenouyHO3eMENBbHBIE METAIUIBI MAarHuid W KajlblMi: mnoJyioxkeHue B llepuomnueckoi
cucreme xumuudeckux asnemMeHToB .M. MeHneneeBa, CTpoeHHE MX aTOMOB, HaXOXKJICHUE B
npupoae. Pu3Muecke W XUMHYECKHME CBOMCTBA MarHusi M Kalbliud. BaxkHeiiue
COCIMHCHUS KalbIus (OKCHJ, THUIPOKCHA, coyin). JKECTKOCT, BOJBI W CIOCOOBI €€
YCTpaHEHHUS.

AmoMuaui: nonoxenue B Ilepronuueckoit cucteMe XuUMUYecKux sieMeHToB JI.M.

MenpeneeBa, CTpoeHHUE aroMa, HaxOXJEHHE B IPUPOJIE. duznyeckue u
XUMUYECKHE CBOWCTBA aMOMHUHHS. AMQOTEpHBIE CBOWCTBA OKCHIAa H THIPOKCHIA
aJIFOMUHUS.

Kenezo: mnonoxenne B llepmogmueckoit cucreme xumuyeckux saemeHToB JI.U.

MenpeneeBa, CTpOCHHE aToMa, HaxXxOXJEHHE B NPHUPO/IE. dusnueckue u
XUMHYECKHe cBOMCTBA xene3a. Okcuapl, rugpokcuabl u conu xene3a (1) u xenesa (I1I), ux
COCTaB, CBOMCTBA U IOJyYCHHUE.

Xumuueckuil SKCnepumeHm:

O3HaKOMJICHHE ¢ OOpasllaMd METa/UIOB W CIUIaBOB, MX (DU3MUYECKUMH CBOMCTBAMH,
U3y4YCHHE PE3YJbTATOB KOPPO3HU METAIIOB (BO3MOXKHO HCIOJIH30BAHUE BHUICOMATEPHATIOB),
0COOEHHOCTEH B3aUMOJCHCTBHMS OKCHAAa KajbliMd W HATPUs C BOJOW (BO3MOXKHO
UCIIOJIb30BAaHUE BHUCOMATEPHUAJIOB), HCCIICOBAHHE CBOWCTB KECTKOW BOBI, TMpoliecca
TOpeHHsl JKeye3a B KHUCIOpojae (BO3MOXKHO HCIIOJb30BAHUE BHICOMATCPUATIOB), MPU3HAKOB
MPOTEKaHMs KAYeCTBEHHBIX PEAKIIM Ha MOHBI (MarHus, KajblHs, aJIOMUHMS, [IMHKA, XKelle3a
(1) u xeneza (I11), menu (l1), HaGmOACHME U ONMKMCAHUE MPOILIECCOB OKPAIIMBAHUS TUIAMEHU
WOHAMHU HATpHs, Kaausd U Kaublusg (BO3MOXHO WCIOJIb30BAHKE BHUICOMATCPUAIIOB),
UCClIeZIOBaHNE aM(POTEPHBIX CBOMCTB TMIPOKCH A AIFOMUHUS U THAPOKCUIA IIUHKA, PEIICHHUE
OKCICPUMEHTAIILHBIX 33724 10 TeMe «BakKHEHITe METaIbl U KX COCIMHCHUSD).

XuMHUSA ¥ OKpYsKaouias cpeaa



BemecrBa u Marepuanbl B IIOBCEIHEBHOM JKM3HM 4eloBeKa. besomacHoe
UCIOJIb30BAHKE BELECTB M XUMUYECKHUX peakiuil B ObITy. IlepBas momorib npu XUMHYECKUX
0KOTax M OTPABJICHUSIX.

XVUMHYECKOE  3arpsA3HEHHE  OKpYyKarolleld cpelapl  (IpenenpHas — JAONyCTHMAs
KoHIeHTpauus BeuiecTs (fanee - [1K). Posb xuMun B pelieHuH 5K0JIOTHYECKUX IpoOIeMm.

Xumuueckuti SKCnepumeHm:
U3ydeHne OOpaslOB MaTepualioB (CTEKJIO, CIUIaBbl METAJIOB, IOJIMMEpPHBIE
MaTEepHAIIBI).

Mesicnpeomemnvie cés3u

Peanmuszanus MeXnpeAMETHBIX CBSA3€M IIpM  HM3YyYEHMM XUMUH B 9  Kiacce
OCYILIECTBIIAETCA YEPE3 MCIOJIb30BAHME KaK OOIMX €CTECTBEHHO -HAyYHbIX MMOHATUH, TaK U
MOHSTHUH, SBISIOMIMXCS CUCTEMHBIMU ISl OTAEJIbHBIX MPEIMETOB €CTECTBEHHO - HAYYHOTO
UK.

OO01ue ecTeCTBEHHO-HAYYHbIE IMOHSATHS: HAay4dHbId (hakT, TUIOTE3a, 3aKOH, TEOPHs,
aHanu3, CHUHTe3, Kiaccu(ukanus, TNEepUOJUYHOCTb,  HAOJIOJIEHUE, 3KCIIEPUMEHT,
MOJICIUPOBAHUE, HU3MEPEHHE, MOJeNb, SBJICHUE, NAPHUKOBBIK 3((EKT, TEeXHOJIOTHS,
MaTEpHAIIBL.

®dusuka: martepus, aTroM, 3JIEKTPOH, NPOTOH, HEHUTPOH, HWOH, HYKIWJ, H30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, DJJIEKTPUYECKUN 3apsil, IPOBOAHUKH, IOIYNPOBOIHUKH,
IURJIEKTPUKH, (POTOIIEMEHT, BELIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEIECTBa, Ias,
pacTBOp, PacTBOPUMOCTb, KpHUCTAJIMUECKas peIIETKa, CIUIaBbl, (U3MUECKHE BEIUYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus:  ¢orocunres, npixanue, 6nochepa, s3KocucTeMa, MUHEPATIbHbBIE
yI00pEeHUsI, MUKPOAJIEMEHTbI, MAKPOAJIEMEHTHI, IUTATEIbHbIE BEILIECTBA.

I'eorpadusa: atmocdepa, rumpocdepa, MHUHEpaIbl, TOPHBIE TOPOJIBI, TOJE3HBIC
HCKOIaeMbl€, TOTIIMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOT'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yabTaThl OCBOCHHS IMPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS
JOCTUTAIOTCA B XOjA€¢ OOydYeHUS XHMHUU B CIUHCTBE Y4YeOHOW W BOCIUTATCIBHOM
JCSITETLHOCTH B COOTBETCTBUU C TPAJAMIMOHHBIMH POCCUHCKUMH COIIMOKYJIbTYPHBIMU H
JTYXOBHO-HPABCTBCHHBIMHU IIEHHOCTSMH, MPUHATHIMU B OOIICCTBE MpPaBHJIAMH U HOPMaMH
MOBEJICHUS M CIIOCOOCTBYIOT TpOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS W COLMATH3AIMA
o0yJaromuxcs.

JIMYHOCTHBIC PE3YJIbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOICTBOBATHCS
CHCTEMOM MO3UTUBHBIX [IEHHOCTHBIX OPUCHTALIMN U PACIIUPEHHUE OMbITA IEATEIBHOCTH Ha €
OCHOBE, B TOM YHCJIC B YACTH:



1) maTpMOTHYECKOr0 BOCIUTAHUA:

IIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAyYHOMY HACJICJHIO, MMOHUMAaHHUS 3HAYEHUS XMUMHYCCKOH HAyKH B KHU3HH COBPEMEHHOTO
o01ecTBa, CIOCOOHOCTH BJIAJIETh JOCTOBEpHON MHGPOpPMAITUEH O MepeIOBhIX JOCTHIKSHUSIX U
OTKPBITUSIX MUPOBOM M OTEUECTBEHHON XMMHUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIHTAHMS:

NPEJICTABJICHUSI O COLMAIBHBIX HOPMaX M TMpaBUIAX MEXKIUYHOCTHBIX OTHOIICHUU B
KOJJIEKTHBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, ydeOHO -
UCCIIeIOBATENIbCKOM, TBOPUECKOW U JIPYrUX BHJAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Hoo0pa3HOil COBMECTHOM [1€ATEIbHOCTH IMPH BBIMOJIHEHUH YYE€OHBIX, MO3HABATEIbHBIX
3a/lady, BBIIOJIHEHUH XUMHUYECKUX OKCIEPUMEHTOB, CO3JMaHUM Y4YEOHBIX MPOEKTOB,
CTPEMJICHHSI K B3aUMONOHHUMAHWIO M B3aWMOIIOMOIIM B TMPOIECCEe JTOM y4eOHOM
NeSTeTbHOCTH, TOTOBHOCTH OIICHMBATh CBOE TMOBEACHUE U TOCTYIKH CBOMX TOBApHILEH C
MTO3UIIMHI HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33PCHUCCKHAE TPEJCTABICHUS O BEIIECTBE W XUMHUYECKOH peakIuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTAaBJISIONIME OCHOBY IS
MOHWMAHWS CYIIHOCTH HAyYHOW KapTHHBI MHpa, TMPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS TPHUPOIBI, B3aMMOCBS3SX UYEJIOBEKAa C MPHUPOJHOH CPEIoH, O
POJIM XUMHH B TTO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHBIC MOTHBBI, HAIIPABJICHHBIC HA TOJYyYCHUE HOBBIX 3HAHUU IO XUMHH,
HEOOXOIMMBIC 1T OOBSCHEHHUS HAOJIOJIaeMBIX TPOIECCOB W SIBJICHUM, ITO3HABATEILHOM,
WH()OPMAIIMOHHOW W YHUTATEIBCKOW KYJIBTYPHI, B TOM YHCJIC HABBIKOB CaMOCTOSITEIBHOU
paboThl ¢ y4eOHBIMHU TEKCTaMH, CIIPABOYHOHN JHUTEPATypOU, ITOCTYNMHBIMU TEXHUYECKUMH
cpencTBaMu WH(GOPMAIIMOHHBIX TEXHOIOTHH;

MHTEpEC K O0yYEHUIO U MO3HAHUIO, JH0003HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM0o0Opa30BaHMIO, TMPOEKTHOM M HCCIEN0BATEIbCKON NEATENTbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIMPABJICHHOCTH M YPOBHsI O0yUEHUS B JAJIbHEHUIIIEM;

4) ¢dopMupOBaHHS KYJIbTYPHI 310POBbI:

OCO3HAHME LIEHHOCTH >KM3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKM Ha 3/I0pOBBIA 00pa3 >KMU3HU, OCO3HAHME MOCJIEJICTBUI M HENPUATUE BPEIHBIX
NpUBBIYEK (YHOTpeOJIeHHs aJKOTOoJIs, HAPKOTUKOB, KypeHHs), HEOOXOUMOCTH COOIIOICHNUS
npaBuil 0€30MacCHOCTH MpH OOpalleHuN ¢ XMMUYECKHMMH BEUIECTBAMU B OBITY M peasbHOU
KU3HU;

5) TpyaoBoro BoCHMTAHMA:

HHTEpPEC K MPAKTHYCCKOMY H3YYCHHIO TpodeccHii W Tpyaa pasIudHOro poja,
YBOKCHHE K TPYAY M pe3yJibTaraM TPYIOBOH JEATEIHHOCTH, B TOM 4YHCJIE€ Ha OCHOBE
NPUMCHEHHUS TPEIMETHBIX 3HAHWHA 110 XMMHH, OCO3HAHHBIA BHIOOP WHIMBHIYATbHOM
TPAaeKTOPHH MPOJAOJDKEHHST 00Pa30BaHKs ¢ YUETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K



XUMHH, OOIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, ycrenHo mnpodeccnoHanbHON
JCSITETPHOCTH W Pa3BUTUS HEOOXOAMMBIX yMEHWH, TOTOBHOCTh aJanTHPOBAThCS B
npoeCCHOHANBHO cpejie;

6) IKOJOrHYecKOro BOCIIMTAHUSI:

AKOJIOTHYECKH IIEIECO00pa3HOe OTHOIIEHWE K TMPHUPOAEC KAaK HMCTOYHHKY >KM3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS, IOHUMaHUE IIEHHOCTH 3J0pOBOro U 0e30macHOro odpasa
KM3HU, OTBETCTBCHHOE OTHOIICHHUE K COOCTBEHHOMY (DH3MUECKOMY H TICHXHYECKOMY
3JI0POBBIO, OCO3HAHUE IIEHHOCTH COOJIOICHHSI TIPABUII OE30ITaCHOTO TIOBECHUS TP paboTe ¢
BEIICCTBAMH, a TAKXKE B CHUTYAIIUAX, YTPOXKAIOIINX 37J0POBBIO M KH3HU JIIOJICH;

CIOCOOHOCTH TIPUMEHSATHh 3HAHUS, TOTy4aeMbIe MPH W3YYCHUU XUMUH, U PEUICHHS
3aja4, CBS3aHHBIX C OKpYXalolled TMPUPOJHON Cpelod, IS TOBBINICHHUS YPOBHS
9KOJIOTUYECKON KYJIbTYPBI, OCO3HAHUS TIIO0ATBFHOTO XapakTepa dKOJIOTHYECKUX MpoOIeM U
MyTed WX PEIICHHUS IMOCPEJICTBOM METOJOB XHUMHH, JKOJIOTHYCCKOTO MBIIIJICHUS, YMEHUS
PYKOBOJICTBOBAThCSI UM B TIO3HABATEIHbHON, KOMMYHHKATHBHON M COI[MAILHOM TIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe mMerampeIMETHBIX PE3yJIbTaTOB BBIACISIOT 3HAYUMBIC TSI (POPMUPOBAHHUS
MHUPOBO33PCHHSI OOIICHAYYHBIC TIOHSTHSI (3aKOH, TEOPHS, TPUHITHI, TUTIOTE3a, (PaKT, cucTeMa,
MPOLIECC, SKCIIEPUMEHT M JIPYroe.), KOTOpPbIE HCIOJB3YIOTCS B E€CTECTBEHHO-HAYYHBIX
y4eOHBIX IMPEJAMETaX M IMO3BOJSAIOT Ha OCHOBE 3HAHWM W3 3THUX IPEeIMETOB (HOpMHpPOBATH
MPEJICTAaBJICHUE O IIEJIOCTHON HAyYHOH KapTHHE MHpa, U YHUBEpCaAIbHbIC YUCOHbBIC JCHCTBUS
(o3HaBaTeNIbHBIC,  KOMMYHHKATHBHBIC,  PETYJISATHBHBIC),  KOTOpbIE  OOCCICUYHMBAIOT
dbopMUpOBaHHUE TOTOBHOCTH K CaMOCTOSATEIPHOMY IUIAHUPOBAHHUIO M OCYIICCTBICHHUIO
y4eOHOU JeATeTbHOCTH.

IHo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIe 1eCTBUS Ba3osbie
JIOrTHYeCKHe JeHCTBUA:

YMEHHUSI HCIOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJICHUSI TPU OCBOCHUM 3HAHMWIA:
pacKpbIBaTh CMBICI XHMHYECKMX IMOHATHM (BBLACNISATh HUX XapaKTEepHbIC IPU3HAKH,
yYCTaHABJIWBAaTh B3aUMOCBSI3b C JIDYTUMH TOHSTHSMH), HCMOJIH30BaTh TOHSATHUS IS
OOBSICHCHHUSI OTACIBHBIX (AKTOB M SBIICHHWH, BBIOMpPATh OCHOBAHHUS W KPUTEPHH IS
KJIaCCH(PUKAIMN XUMHUYCCKUX BEIIECTB M XMMHUYCCKUX PEaKIMi, YCTaHABIMBATh MPUINHHO-
CJIEICTBEHHBIE CBSI3U MEXJY OOBEKTaMHU H3YYE€HHS, CTPOUTH JIOTUYECKHUE PACCYKICHUS
(MHAYKTUBHBIE, I€NYKTUBHBIE, IO aHAJIOTHH ), 1eJ1aTh BEIBObI U 3aKIFOUCHHUS;

yMEHHE MPUMEHSTH B TIPOIIeCCe TTO3HAHUSI TTOHATHUS (MPEIMETHBIC U METANIPEAMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIETH, MCIOJIb3YEeMbIE B XUMHUHU, MPEOOPa30BBIBATH HIUPOKO
MIPUMEHSEMbIC B XUMUU MOJIETbHBIC TIPEACTABICHUS - XUMUUYECKHUI 3HAK (CHMBOJI DJIEMEHTA),
XuMu4eckass ¢Gopmysia W YpaBHCHHE XHMHYECKOW peEakIuu - TPU pEHIeHUH Yy4eOHO-
MO3HABATEJBHBIX 3a7a4, C YYETOM JTUX MOJEJIbHBIX TMPEACTABICHUN BBISBIATH U
XapaKTEepPU30BaTh CYIIECTBEHHBIC MTPU3HAKN U3YYAaE€MbIX OOBEKTOB - XUMHUYECKUX BEIIECTB U
XUMHYECKUX PEaKIHid, BBISBISTh OOIINE 3aKOHOMEPHOCTH, MPUUYNHHO-CIIC/ICTBEHHBIE CBSI3U
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" IPOTUBOPCUYNA B U3YHACMBIX MTPOLCCCAX U ABJICHUAX.

Ba3oBble ncciienoBarenbcKue AeiCTBUS:

YMEHHUE UCTOJIB30BaTh MOCTABJIECHHBIE BOMPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHMS, a
TaKkke B KauyeCTBE OCHOBHI i (POPMUPOBAHUSI TUIOTE3bI IO MPOBEPKE MPABUIBLHOCTHU
BBICKA3bIBAEMBIX CYKJICHHIA;

MpuoOpeTeHre OMbITa MO TUIAHUPOBAHUIO, OPTaHU3ALMHU U MPOBEACHUIO0 YUYEHUUYECKHUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM IMPOIlecca, CaMOCTOSATEIHLHO TPOrHO3UPOBATh
€ro pe3ynbTar, (opMyIupoBaTh 00OOIIEHHUS W BBIBOABI MO pe3yjibTaTaM MPOBEIEHHOTO
OTIbITa, UCCIIEOBAHUS, COCTABIIATH OTUYET O MPOAETIaHHOM padoTe.

Pabora ¢ unpopmanmeii:

YMEHHUE BbIOMpATh, AHAIU3UPOBATh M HHTEPIPETUPOBATH MHPOPMALUIO PA3TUYHBIX
BUJIOB U (OPM MPEACTABICHHUS, TOTYYAEMYIO U3 PA3HBIX UCTOYHUKOB (HAYYHO - MOMYJIsipHas
JUTEepaTypa XMMHUYECKOTO COJIEp’KaHMs, CIpaBOYHbIE IOcoOus, pecypcbl HWHTepHera),
KPUTHUYECKU OLIEHUBATh MPOTUBOPEUNBYIO U HEAOCTOBEPHYIO HH(OPMALIUIO;

YMEHUE IPUMEHSTh pPa3Iu4Hble METOJIbI U 3aIIPOCHI IPH MOUCKE U 0TOOPE NH(pOPMaAIUH
U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAUMBIX JJISl BHIIIOJHEHUs y4EOHBIX U MO3HABATEIbHBIX
3aJa4  ONpeAeNEHHOro THIA, MPUOOpPETeHHWEe OmblTa B O0JACTH  HMCIOJIB30BAHUS
MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~TEXHOJIOTHH, OBJAJCHHUE KYJIbTYpOH aKTHUBHOTO
WCIIOJI30BAHMSI PA3IMYHBIX MOUCKOBBIX CHUCTEM, CAMOCTOSATEIBHO BHIOMpATh ONTHUMAJIbHYIO
dbopMy npencTtaBieHus] UHPOPMAMU M WUTIOCTPUPOBATh PELIAEMbIe 3a/1a4ydl HECIIOKHBIMU
CXeMaMH, JuarpaMMaMu, ApyruMu (opmMamu rpauky U UX KOMOWHALUAMY;

YMEHHUE HCIIONb30BaTh M aHAJIU3UPOBATh B Ipolecce y4eOHOM M HCCiel0BaTENbCKOM
JeSTENIbHOCTH MH(POPMALMI0O O BIUSHUU NPOMBIIIJICHHOCTH, CEJIbCKOTO XO034iCTBa H
TpaHCHOpTa Ha COCTOSIHUE OKPY>Karollel TPUPOAHON CPEIbI.

KomMmyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBHS:

yMEHHE 3aJaBaTh BOMPOCHl (B XOJe auajgora v (WIM) IUCKYCCHUHU) TIO CYIIECTBY
o0cyxJ1aeMoil Tembl, (OPMYIHPOBATH CBOW TPEUIOKEHUS OTHOCHUTEIBHO BBITIOJHEHUS
MPEJI0KEHHOW 3a1a4K;

NPUOOPETCHUE OMbITa MPE3CHTAI[MM  PE3YJIbTAaTOB  BBIMIOJHEHUS XUMHUYECKOTO
JKCIIEpUMEHTA (J1a00paTOPHOTO OMbITa, JTA0OpaTOPHON PAOOTHI MO MCCIEIOBAHUIO CBOMCTB
BEILIECTB, YYEOHOTO MIPOCKTA);

3aMHTEPECOBAHHOCTh B  COBMECTHOM CO CBEPCTHHKAMHU  TIO3HABATEIBHOW W
HCCIIEIOBATEIHCKON JIEATEILHOCTH MPH PEHICHUN BO3HUKAIOIINUX MPOOJIeM HA OCHOBE Yy4€Ta
OOIIMX MHTEPECOB M COTJIACOBAHUS TMO3UIMI (00CYXIeHUs, OOMEH MHEHHSIMHU, «MO3TOBbBIE
MITYPMbI», KOOPJAWHAIUS COBMECTHBIX JCHCTBHM, ONpEIEICHHE KPUTEPUEB IO OIICHKE
KauecTBa BBIMIOJIHEHHOW pa0dOoThI U APYTHE);

PeryasiTuBHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBHUS:
YMEHHE  CaMOCTOATEIbHO  ONPENENsATh  LENM  JEATEIbHOCTH,  ILIAaHMPOBATH,
OCYLIECTBJISITh, KOHTPOJIMPOBaTb U MPU HEOOXOJUMOCTH  KOPPEKTHPOBAaTh  CBOIO
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JesITeNTbHOCTh, BbIOMpaTh Hambonee 3(P(GEKTUBHBIE CHOCOOBI pEHICHHS Y4YeOHBIX W
MO3HABATEIbHBIX 33]1a4, CAMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATH MPEIOKEHHBIN
QITOPUTM JI€WCTBUUA TPHU BBINOJHEHUU 33JaHUA C Y4ETOM MOJYy4YEHUS HOBBIX 3HAHMHA 00
U3y4aeMblX OOBEKTax - BEIIECTBAX W PEAKLMAX, OLIEHMBAThb COOTBETCTBUE IOJYYEHHOI'O
pe3yipTaTa 3asBJICHHOM L€JIM, YMEHHE HCIOJIb30BaTh W AHAIM3UPOBATh KOHTEKCTHI,
IIpeaIaracMble B yCIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3ylbTaTOB MO OCBOEHUIO O0S3aTEIBLHOTO COJAEpIKAHMUS,
YCTAHOBJICHHOTO JIaHHOU enepaibHOW pabdodeil MmporpaMMoi, BBIIETSIOT: OCBOCHHBIE
oOydJarolmMMucsl HaydHbIE 3HAHUS, YMEHHUSI W CIOCOOBI JeHCTBHM, crnenupuyeckue s
npeAMETHON 00nacTu «XUMHUS», BUABI JEATEIbHOCTH MO TOJYYEHUI0O HOBOTO 3HAHMUSI, €T0
WHTEpIpEeTallui, MNpeoOpa3oBaHUI0 KM TMPUMEHEHHIO B Pa3IMYHBIX YYEOHBIX M HOBBIX
CUTYaIUsX.

K koniy oOydyenusi B 8 kiacce npeIMeTHbIC Pe3ybTaThl HA 6a30BOM YPOBHE JOJIKHBI
oTpakaTb CQOPMUPOBAHHOCTH Yy OOYUAIOIINXCS YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XUMUUYECKUX IMOHATHIA: aToOM, MOJIEKYJIa,
XUMUYECKHI 3JIEMEHT, IMPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOJHAs M
HEOJIHOPOIHAs ), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAsi U MOJIEKYJIIpHas Macca, KOJUYECTBO
BEIIECTBA, MOJIb, MOJISIpHAsl Macca, MaccoBas JO0Js XMMUYECKOTO 3JIEMEHTAa B COCAMHEHHH,
MOJIApHBIM O00BEM, OKCHI, KUCJIOTa, OCHOBAaHHUE, COJIb, AJIEKTPOOTPULIATENBHOCTh, CTENEHb
OKHUCJICHUS, XUMUUYECKasl Peakiys, KIacCuPUKAIMS PEaklnii: peaklui COCTUHECHHS, PEaKIIUK
Pa3NoKEHUs, PEeaKkIMu 3aMelIeHHs], peakuuu oOMEeHa, HK30- U HJIOTEPMUYECKUE PEAKIUH,
TerI0BOM 3(PdeKT peakuuu, sIpo aToMma, JIEKTPOHHBIN CIIONW atoMma, aTOMHash OpOUTab,
paguyc aroMa, XUMHYECKas CBs3b, MOJIIpPHAs W HEMOJISIpHAsT KOBAaJEHTHas CBA3b, MOHHAS
CBSA3b, HOH, KATUOH, aHUOH, PACTBOP, MaccoBas J10Jis BelllecTBa (MPOLIEHTHAsE KOHIIEHTpAI[us)
B PacTBOpE;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSITHH U MNPUMEHSTh 3TU
MOHSATHUA NPY ONUCAHUHU BEIIECTB U UX MPEBPAILCHUI;

UCIOJIb30BaTh XMMHYECKYI0 CHMBOJUKY JUIsl COCTaBIIeHHs (OpPMYN BEIIECTB H
YPaBHEHUN XUMHUUYECKUX PEAKIUI;

OTpENENsATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OWHApHBIX COCAMHEHUSX, CTENEHBb
OKHCJICHUSI DOJEMEHTOB B OWHApHBIX COCAMHEHUAX, NPUHAIJICKHOCTh BEIIECTB K
ornpeAeéHHOMY KJaccy COeAMHEHU Mo (popmynaM, BUJ XMMUYECKOU CBSI3U (KOBaJIGHTHAs U
WOHHAs) B HEOPTAHHUYECKUX COCTMHCHUSX;

packpbiBaTh cmbica Ilepuomnueckoro 3akona /.M. MenneneeBa: nEeMOHCTPUPOBATH
MMOHUMAHHUE TIEPUOJIUYECKON 3aBUCUMOCTH CBOWCTB XUMHUYECKHX DJJIEMEHTOB OT UX
nosioxkenus B [lepronnueckoii cucteMe, 3aKOHOB COXPAHEHUSI MacChl BEUIECTB, MMOCTOSIHCTBA
COCTaBa, aTOMHOMOJIEKYJISIPHOTO YYEHHUsI, 3aK0OHa ABOTaIpo;

OMHCHIBATh M XapaKTepu3oBaTh TaOnuuHyio ¢opmy I[leprogudeckoii cucCTeMbl
XUMUYECKHX OJIEMEHTOB: pa3jiuyaTh MOHATUA «IJlaBHasg mnoarpynmna (A-rpynma)» u
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«roboyHas noarpynna (b-rpynmna)», mansle U 00JbIINE IEPUOIBI, COOTHOCUTH 0003HAYEHNUS,
KoTopble uMeroTcst B Tabnuue «llepumonnueckas cuctema xumuyeckux siemeHTtoB JI.U.
MenzeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHM CTPOCHHS aTOMOB XHMHUYECKUX AJIIEMEHTOB
(coctaB u 3apsia szpa, oOliee YHUCIO DJIEKTPOHOB M paclpesiesieHue WX MO 3JIEKTPOHHBIM
CIIOSIM);

KJIacCU(PUIIUPOBATh XUMUYECKUE DIIEMEHTHI, HEOpraHMYeCKHe BeIllecTBa,
XUMHYECKHE peakuuu (IO YHUCIy M COCTaBy Y4YAaCTBYIOIIMX B pEAKLUHUHU BELIECTB, IO
TEII0BOMY 3P dekTy);

XapaKTepU30BaTh (OMUCHIBATh) OOIME XUMHUYECKHE CBOMCTBA BEILIECTB Pa3IMYHBIX
KJIACCOB, IMOATBEPKasl ONMCAHUE IPUMEPAMHU MOJIEKYJISIPHBIX YpaBHEHMI
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUI;

IIPOrHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOXHOCTH MTPOTEKAHMSI XUMUYECKUX MPEBPAIICHUI B PA3TUYHBIX YCIOBHSIX;

BBIYHCIISATE OTHOCUTEIBHYIO MOJEKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOTI0 XMMHYECKOTO 3JIEMEHTa MO (opMylie COCIWHEHHUs, MAacCOBYIO JOJIO BEIIECTBA B
pacTBope, MPOBOJAUTH PACUETHI O YPABHEHUIO XUMUYECKOM peaKIlni;

MPUMEHSITh OCHOBHBIC ONEpAllMU MBICTUTEIBHON NEATETbHOCTH - aHAW3 W CHUHTE3,
CpaBHEeHHE, O0000IEeHNEe, CHUCTEMATU3alUI0, KIACCU(UKAIINIO, BBISIBICHUE MPUUYUHHO-
CIIEICTBEHHBIX CBSA3€H - [UIsl HM3y4EHHUs CBOMCTB BEIIECTB M XUMHUYECKUX PEaKIIHiA,
€CTECTBEHHO-HAYUYHbIE METOJAbl TO3HAaHUS - HaAONIOJIEHHE, W3MEpPEHHUE, MOJEIMpOBaHUE,
AKCIIEPUMEHT (peabHBINA U MBICTICHHBIN );

ClIeIoBaTh TMpaBHJIaM I[IOJIb30BAaHUS XMMHMYECKOHM TIOCYIOW U  JabopaTOpHBIM
o0opyIoBaHMEM, a TaKXke @paBUjaM oOOpalleHuss C BEIIECTBAMU B COOTBETCTBUHM C
MHCTPYKIMSIMH 110 BBITIOJIHEHUIO J1a0OpaTOPHBIX XWMHUYECKHUX OIBITOB MO TOJYYEHUIO U
COOMpaHUIO ra3000pa3HbIX BEIIECTB (BOJOPOAA M KUCIOPOAA), IPUTOTOBJICHUIO PACTBOPOB C
ONpeAeEHHOM MacCOBOM J0JIE pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U MPOBOIAUTH
XUMHYECKHE SKCIIEPUMEHTHI [0 PACIIO3HABAHUIO PACTBOPOB ILEJIOYEH M KUCIOT C TOMOUIBIO
MHIMKATOPOB (JIakMyc, (heHo(pTanenH, METUIIOPAHK U IPyTHUE).

K koHmy oOydeHus B 9 Kjacce nmpeIMeTHBIC Pe3yJIbTaThl HA 0a30BOM yPOBHE JOJIKHBI
oTpakath CQOPMUPOBAHHOCTH y 00YUAIOIINXCS YMEHHIA:

PacKpbhIBaTh CMBIC OCHOBHBIX XHMHYECKHX TOHSTHH: XUMHUYCCKHHA 3JIEMEHT, aToM,
MOJIEKYyJla, WOH, KAaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTD,
AIEKTPOOTPHUIIATEIIPHOCTh, CTENEHb OKHUCIEHUS, XUMUYECKas pPEaKilys, XUMHUUYECKas CBS3b,
TerioBod  3(G(EKT peakmuu, MOJb, MOJSPHBIA O00BEM, pacTBOp, DIEKTPOJHUTHI,
HEAJICKTPOJIUTHI,  DJICKTPOJIMTHYECKAs  JUCCOIMAIMs, pEaKkuh HOHHOTO  OOMEHa,
KaTaau3aTrop, XUMHYECKOE paBHOBECHE, OOpaTMMble U  HEOOpaTUMBIE  PEaKIIvH,
OKHUCJIUTEITbHO-BOCCTAHOBUTENIBHBIE PEAKIINH, OKUCIHUTENh, BOCCTAHOBUTENb, OKUCICHHUE U
BOCCTaHOBJICHUE, aJUIOTPOIHs, aM(OTEPHOCTh, XUMHUYECKasi CBSI3b (KOBAJCHTHAs, WOHHAs,
METAJUTNYCCKas), KPUCTAJUTMUECKAss peNI€TKa, KOPPO3WS METAJIOB, CIUIaBbI, CKOPOCTh
XUMHUYECKOU peakiiuu, mpeeibHo qomyctumas kontentpamnus [1JIK Bemectsa;
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WLTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX TOHSATHA M TPUMEHSTH 3TH
MOHSTHS IPU ONMCAHUM BEILIECTB U UX MPEBPAILECHUN;

UCIIOJIb30BaTh XMMHMYECKYI0 CHMBOJIMKY JUISl COCTaBJIeHHUS (OpMyJ BEIIECTB H
YPaBHEHUN XUMHWUYECKUX PEAKLUI;

ONpeAeNATh BAJICHTHOCTh M CTENEHb OKUCIEHHMS XHMHYECKHMX 3JIEMEHTOB B
COEIVHEHUSAX PA3JIMYHOIO COCTaBa, IPHHAIEKHOCTh BEIIECTB K ONPEACIEHHOMY Kiaccy
coelMHeHuH 1o (opmysam, BUJ XUMUYECKOW CBS3M (KOBAJIEHTHAs, HIOHHAs, METaNINYEeCKas)
B HEOPraHMYECKUX COEAMHEHMSX, 3apsA] MOHA IO XUMHUYECKOU (popmyiie, XapakTep cpeibl B
BOJHBIX pAcTBOPAax HEOPraHWYECKUX COEOUHEHUH, THUIl KPUCTAIIMYECKOW PEIIETKU
KOHKPETHOTO BEIIECTBA;

KJIacCU(UUUPOBATh XUMUYECKUE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMHUYECKHE
peakuuu (1Mo YUCIy U COCTaBY YYacCTBYIOLIMX B PEAKLUHU BEIIECTB, [0 TEIJIOBOMY 3PQeEKTY,
110 U3MEHEHUIO CTENEHEN OKUCIEHUS XUMUYECKUX AJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBaTh) o0OImMEe U crenupuyecKue XUMUYECKUE CBOWMCTBA
MPOCTBIX W CIOXHBIX BEUIECTB, MOATBEP)KJas OMNHMCAHHE MpPUMEpPaMH MOJEKYISIPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

COCTaBJIITh YPAaBHEHUS 3JIEKTPOIUTUYECKONW TUCCOIUAIMM KHUCIIOT, IIejIo4Yei u comnel,
NOJIHBIE U COKpAIEHHBIE YpPAaBHEHHUsS pPEaKIMii HOHHOIO OOMEHa, ypaBHEHHUS pPEaKIMi,
MOJTBEPKAAIOIUX CYIIECTBOBAHUE T'€HETUYECKON CBSI3M MEXIY BEIIECTBAMHU Pa3JIMYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHUH MOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOIO OajlaHCca 3TUX peaKUuil;

MPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HX CTPOEHHUS, BO3MOXKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUH B pa3IMYHBIX YCIOBUSX;

BBIYHCIISATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MacCOBYIO
JOJI0 XMMHYECKOTO0 3JIEMEHTa IO (OopMyJe COECIUHEHMs, MACCOBYIO JOJIIO BELIECTBA B
pacTBope, MPOBOAUTH PAaCUEThI 10 YPABHEHUIO XUMUYECKOHN peaKiny;

coOmoaTh TMpaBWa MOJB30BAaHUS XMMHMYECKOW TIOCYIOM U J1a00opaTOpHBIM
o0opynoBaHHMEM, a Takke IMpaBWiia OOpalleHuss C BeleCTBAMH B COOTBETCTBHUHM C
MHCTPYKIMSIMH 110 BBITIOJIHEHUIO J1a0OpaTOPHBIX XWMHUYECKHUX OIBITOB MO TOJYYEHUIO U
coOMpaHuto ra3000pa3HbIX BEIIECTB (aMMHUAaKa M YTJIEKUCIIOTo rasa);

IIPOBOJUTH PEAKIMH, MOATBEPKAAOIINE KAaUECTBEHHBI COCTAaB Pa3IMYHbIX BEILECTB:
pacro3HaBaTh OIMBITHBIM IYTEM XJIOPUI-, OPOMUA-, HOAHI-, KapOoHaT-, pocdaT-, cuimkar-,
cynb(dar-, TUIPOKCHI-MOHBI, KAaTHOHbl AMMOHHMS M HMOHBl M3YYEHHBIX METaJUIOB,

MPUCYTCTBYIOIIME B BOJIHBIX PacTBOpPAX HEOPTaHUUECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIC OTEpaIlii MBICITUTEIHHOU IEITEIIbHOCTH - aHAJIU3 M CHHTE3,
CpaBHEHHUE, 0000IIEHNEe, CHCTeMAaTH3alIuI0, BBISIBICHUE TPUINHHO-CJICICTBEHHBIX CBSI3EH -
JUTSI U3Y4E€HUSI CBOMCTB BEIIECTB U XUMUUYECKHUX PEAKIIMI, €CTECTBEHHO - HAYYHbIE METO/IbI
MTO3HAHUS - HAOJI0ICHHE, U3MEpPEHNe, MOACIMPOBAHNE, SKCIIEPUMEHT (peasIbHbIN 1
MBICJICHHBIH ).
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Ka.nelmapﬂo-TeMaaneCKoe IJIAHUPOBAHHUE

«X UM MU SI», 9 kaacce, 24
Mpeamer Knacc BapwaHT
Xumus 9 Ob6uweobpa3oBaTenbHbLIN
OnucaHue Kon-so
Paspen pasgena Tema ypoka YyacoB
MoBTOpEHME
OCHOBHbIX BOMPOCOB 1 | OCHOBHbIE KNAcCbl HEOPraHNYeCKOW XMMMUMU. 1
Tunbl XuMnyeckux peakumin. Pacuyétsl N0 XMMU4ECKUM
2 | ypaBHEHUsAM. 1
3 | ManoreHbl. CpaBHUTENbHAsA XapaKTEpPUCTHKA ranoreHos. 1
OnekTponuTuyeckas
anccoumaums.
(104.) 4 | DnekTponuTuyeckas guccoumnauns BeLecTs. 1
OnekTponuMTuyeckas Amccoumauns pacTBOPOB KUCIOT, LUEeMNoYen,
5 | conen. CTeneHb 3NEKTPONUTUYECKON Anccoumauunu. 1
Peakuun unoHHOro obMeHa. YnpaKHeHWs B HAanMCaHUM MOMHbIX 1
6 | cCoKpaLEeHHbIX MOHHbIX YPaBHEHWUN. 1
PacuyeTbl N0 ypaBHEHNAM XUMNYECKNX peakumi, eCnu 0gHoO 13
7 | pearvpyroLimx BeLECTB AaHO B M36bITKE. 1
8 | OkncnNUTEnNbHO-BOCCTAHOBUTENbHbBIE peakLUuu. 1
YpaBHMBaHNE OKUCMAUTENbHO-BOCCTAHOBUTENMbHbLIX PeakLui
9 | MeTogoM aMNeKTPOHHOro BanaHca. 1
10 | M'mpgponus conen. 1
11 | 'mgponus conen 1
MpakTnyeckasa pabota Ne1 «PelueHne akcnepMMeHTanbHbIX 3agad
12 | no Teme «AnekTponuTNYeckas guccoumauma»». 1
KoHTponbHasa pabota Nel no Teme «3neKkTponutmnyeckas
13 | guccoumaums ». 1
Moarpynna
Kkucnopoaa
(xanbkoreHbl) (9 OObwas xapakTepmcTmka XMMMYeCKMX 3NeMeHTOB NoArpynnbl
4.) 14 | kucropoga. AnnoTponunsa KUCrnopoaa v cepbl. 1
Cepa, eé cBoicTBa. [NonyyeHne, MPUMEHEHNE N HaxXoXOeHWeE B
15 | npupoge. 1
16 | Ceposogopoa. CepoBogopogHas kucnota. Cynbduabl. 1
17 | CepHucThbivi ra3. CepHucTas KMCIoTa U ee Conw. 1
18 | Okcua cepbl(VI1). CepHas KMCrOoTa U ee Conu. 1
CKOpOCTb XMMUYECKOWN peakumun. YCrnosus, BRvsoLWne Ha
NU3MeHeHNe CKOPOCTU XUMUYECKON peakLmm. XuMnyeckoe
19 | paBHOBecue. YCrnoBusa cMeLeHNs XMMUYEeCKOro paBHoOBeCUs 1
TennoBor ahpeKT xummnyeckom peakumn. PacyeTsl no
TEPMOXUMUYECKMM ypaBHeHMAM. PelleHne pacyeTHbIX 3agad no
20 | TEPMOXMMUYECKMM YPABHEHUAM. 1
MpakTuyeckasn pabota Ne2 «PelueHune akcnepumeHTanbHbIX 3agay
21 | no Teme «[llogrpynna Kucriopoga»». 1
22 | KoHTtponbHasg pabota Ne2 no temam «[logrpynna kucnopogay. 1
Moarpynna asoTa OObwas xapakTep1cTiKa anemMeHToB noarpynnel azota. CBoncTea
(10 4.) 23 | a3oTa un poccopa — NpOCThIX BELLECTB. 1
24 | AMmmak n ero ceoricTsa. [pon3BoacTBO aMMuaka. 1
MpakTnyeckas pabota Ne3 «[lMonyyeHrne ammmnaka n onbiTbl C HAM.
25 | O3HakomNieHME CO CBOMCTBaAMM BOOHOIO pacTBopa aMmMuakay. 1
PelweHune 3agay Ha onpegeneHne maccoBon (06bemMHON) Aonm
26 | BbIx0ga NpogyKTa peakuun oT TEOPETUYECKM BO3MOXHOTO. 1
A30THas KncnoTta n okcuabl aszota . [1pomM3BOACTBO a30THOM
27 | KNcnoTol. 1
28 | Conu ammoHwus. Hutpartbl. 1
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29 | docopHble KMCNOThl, okeuabl, conu. MnuHepaneHble yoobpeHus.
MpakTnyeckas pabota Ned4 «PelueHne skcnepnmeHTanbHbIX 3aga4
30 | no Teme «[Nogrpynna asoTa»».
31 | PelwweHune pacyeTHbIxX 3agad no Teme «lMogrpynna asoTay.
32 | KoHTponbHasg paboTta Ne3 no teme «[lMogrpynna asotay.
Moarpynna OOwas xapakTepucTvKka nogrpynnsl yrnepoga. Annotponus
yrnepoga  (74.) 33 | yrnepoga.
XapakTepucTnka XMMn4eCckmx aNeMeHTOB U NPOCTbIX BELLECTB
34 | yrnepofa v KpEMHUSA B CPaBHEHUM.
Okcuabl yrnepoaa v KpeMHUA: cocTaB, CTPOEHUE, CBOWCTBA,
35 | npumeHeHue. Tonnmneo.
YronbHasi 1 KpeMHeBasi KUCMoOTbl U Ux conu. CunukaTHasa
36 | NPOMBILUSIEHHOCTb.
PelweHune 3agay Ha BbluucneHne maccol (06bEma) npoaykTa
peakuuy No n3BecTHON macce (06BEMy) MCXOAHOTO BeLLeCcTBa,
37 | cogepxallero npuMecwm.
MpakTuyeckasn pabota Ne5 «[lMonyveHune okcuga yrnepoga (IV) un
38 | n3y4deHue ero cBoncTB. Pacno3HaBaHue kapboHaToBY.
39 | KoHTponbHas paboTa Ne4 no teme «[lMogrpynna yrnepoga.
MonoxeHne meTannos B nepuoguyeckon cucreme. CtpoeHme
Metannsl (14 4.) 40 | atomoB MeTannos, ceoricTea. Obulee npegcTaBneHne o cnnaeax.
OnekTponua. CylwHOCTb anekTponusa. lNpakTnyeckoe 3HadeHue n
NpUMEHeHWe aNeKTponu3a Ans nonyyeHns metannos, Bogopoaa,
41 | xnopa u Werno4en.
Koppoausi MeTannos. CyLHOCTb KOPpPO3uK, 3almTa MeTansoB OT
42 | Kopposuu.
O6uwasn xapakrepuctuka metannos | u lll rpynnel rmaBHon
noarpynmnel nepuoanyeckon cuctemMsl. Kanbunin, cTpoeHue,
cBovicTBa. CoeanHeHus kanbuus. XXecTkocTb Bodbl U CNocobbl eé
43 | ycTpaHeHus.
44 | AnoMuHUI: cTpoeHmne, ceorcTea. CoefMHEHMS antoMUHUS.
MpakTuyeckasn pabota Ne6 «PelueHne akcnepuMeHTanbHbIX
45 | 3apay».
Keneso. CTpoeHne aToMoB xenesa. CBONCTBaA xefnesa —
46 | npoctoro BeulecTBa. CoeanHeHns xernesa.
CnnaBbl xenesa (4yryH, ctanb). [MoHATME 0 MeTannypruu.
MeTtannbl B coBpeMeHHOM TexHuke. OCHOBHbIE CMOCOObI
47 | NPOMBbILLIIEHHOrO NMONy4eHns MeTasmnos.
48 | NMpon3BoaCcTBO YyryHa 1 ctanu.
49 | MNMpakTnyeckasn pabota Ne7 «XKeneso n ero coeguHeHUs».
MpakTuyeckasn pabota Ne8 «PelueHne akcnepumeHTanbHbIX 3agay
50 | no Teme «MeTannbi»».
51 | KoHTponbHas pabota Ne5 no teme «MeTtannbl».
lMepBoHavarnbHble
npegcrtaeneHus ob
opraHnyeckux
BellecTBax. (2 OCHOBHbIE MOMNOXEHUSA TEOPUU CTPOEHUSA OPraHUYEeCKNX
yaca) 52 | coeguHeHun A.M. bBytneposa.
Yrnesogopogabl. (4
yaca 53 | MNpegencHble yrnesogopoabl
54 | AnkeHbl. ANKUHbI
55 | AnkagmeHsl. Linknnyeckue yrnesogoposbi.
YcTaHoBneHue npoctenwein opMynbl BeLlecTsa No MacCoBbIM
56 | gJonsiM 3NEeMeHTOB.
CnupTbl. (2 Yaca) 57 | OgHoaTOMHbIE CMPTHI.
58 | MHOroaToOMHbIE CUPTHI.
KapboHoBble
Kncnotbl. 2Kupsbl. 59 | MypaBbHuHas 1 yKCycHas KUCnoThl
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60 | Beiclune kapbOHOBbIE KMCIOTHI. 1
Kupbl — NpoayKTbl B3aMMOAENCTBUS MMULEPUHa U BbICLLNX
61 | kKapHOHOBLIX KUCMOT. 1
Yrnesogpl. (2 yaca) 62 | Moko3a, caxaposa — BaXXHeNLme npeacTaBuTenn yrnesoaoB 1
63 | Kpaxman v uennonosa — npMpoaHble NoNnMepsl. 1
Bbenku. MNonumepsl.
(3 yacos) 64 | benku - GuononvMmMepsl. 1
65 | Nonumepbl — BLICOKOMOIEKYNAPHbIE COEANHEHMS. 1
66 | KoHTponbHas paboTta no opraHM4eckom XUMUN. 1
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