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Conep:xanue yueOHOT0 npeamera

BemecTtBo 1 XUMHYeCKas peaKuust

Ilepnonnueckuit 3akoH. [lepuoanueckas cucrema xumudeckux iemeHTos /. M. Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMMYECKHX JJIEMEHTOB IIEPBBIX TPEX
NEPUOJOB, KajWs, KaJbLUsid U HMX COEIAMHEHUH B COOTBETCTBMM C IIOJIOKEHUEM OJJIEMEHTOB B
[Teproanyeckoi cuCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BewiecTBa: BHUABI XUMHUYECKOM CBsI3U. THNBI KPUCTAUIMUECKUX PEHIETOK,
3aBHCHUMOCTb CBOWCTB BEIIECTBA OT TUIIA KPUCTAIIIMYECKON PEIUETKN U BUIa XMMUYECKOH CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTaHUIECKUX BEIIECTB. XMMUYECKIE CBOWCTBA BEIECTB,
OTHOCSILIMUXCSA K Ppa3JIMYHBIM KJacCaM HEOPraHWYECKHX COCIMHECHHMM, TE€HEeTHYecKass CBs3b
HEOPraHUYECKUX BEILECTB.

Knaccugukanus XMMHYECKMX peakUUil MO pa3IuyHbIM IpHU3HAKaM (MO0 YHMCIYy M COCTaBY
YYaCTBYIOUIMX B PEAKIMH BEILIECTB, MO TEIUIOBOMY I(PQEKTy, IO U3MEHEHUIO CTETEHEH OKHUCICHUS
XMMHUYECKHUX 3JIEMEHTOB, 110 OOPAaTUMOCTH, IO YYacCTHUIO KaTaiau3aropa). DK30- U SHAOTEPMHUECKUE
peakuuu, TEpMOXUMUYECKUE YPAaBHEHMUSL.

[Tonsatne o ckopocT XuMHYeckoil peakuuu. IloHsTHe 00 O0OpaTUMBIX M HEOOpPAaTHUMBIX
XUMHUECKHUX peakiusax. [IoHATHE 0 rOMOreHHbIX M IeTEepOreHHbIX peakuusx. [lonarue o xartanuse.
[TonsiTe 0 XuMHU4yeckoM paBHOBecuU. PaKTOPBI, BIMAIOLIME HA CKOPOCTh XMMHYECKOW PEaKLMHU U
M0JIO’KEHNE XUMUYECKOTO PaBHOBECHSL.

OKUCIUTEIBHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMHM,  3JIEKTPOHHBIH  OajdaHC  OKHMCIMTENbHO-
BOCCTaHOBUTENIBbHON peakuuu. CocCTaBlI€HHE YpPAaBHEHMHM OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCIOJIBb30BaHUEM METO0/1a JIEKTPOHHOI 0 OanaHca.

Teopust 3NEKTPONUTUYECKON AMCCOLMALMU. OJIEKTPOJIUTHI M HEIEKTPOJauThl. Kartuonsl,
aHUOHBI. MexaHu3M AMCCOLMALMM BELIECTB C Pa3IW4YHbBIMU BUAAMH XUMHUYECKON CBsA3H. CTeneHb
nucconranui. CHIBHBIE U CITa0bIe 3JIEKTPOIUTHI.

Peakiun noHHOro oOMeHa. YCIIOBMS NPOTEKaHHWsl peakluii MOHHOrO OOMEeHa, IOJHbIE U
COKpalllEHHbIE HOHHBbIE ypaBHeHUs peakuuil. CBOICTBa KHCJIOT, OCHOBAaHUN U COJiel B CBETe
npecTaBiIeHUu 00 3IEKTPOIUTHYECKON qucconnanun. KauectBenHble peakiiuu Ha noHsbl. [Tonsarue o
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C MOJIETISIMU KPUCTAINTIMYECKUX PEIIETOK HEOPraHMUECKHUX BELIECTB — METAJUIOB
U HeMeTauloB (rpadura M ajMasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATpus), HCCIelIO0BaHHE
3aBUCHUMOCTH CKOPOCTH XMMUYECKOM peakly OT BO3AEHCTBUS pa3InYHbIX (PaKTOPOB, UCCIIEOBAHNE
JJIEKTPOIIPOBOJHOCTH PAacTBOPOB BEILECTB, MPOLECCa AUCCOLMALMU KHUCIOT, ILIEIOYEH W COJeH
(BO3MOYHO HCIOJIb30BaHUE BUAECO MAaTEPHUAJIOB), IPOBEICHUE ONBITOB, WILTIOCTPUPYIOIIUX TPU3HAKU
NPOTEKaHUs peakiii HOHHOro oOMeHa (0Opa3zoBaHME OCaJKa, BbIJIEIEHUE T'a3a, 00pa30BaHKE BOJBI),
OMBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil (ropeHue,
pEeaKIMU Ppa3JIOKEHUs, COCIUHEHHs), pPACIO3HABAHHWE HEOPraHWYECKUX BEIIECTB C IOMOIIBIO
KaueCTBEHHBIX peaKLUi Ha MOHBI, pellIEHUE SKCIIEPUMEHTAJIbHBIX 33]1a4.

HemeTtajuibl 1 MX cOeJUHEHHSA

OO6mas xapakTepucTUka rajsoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHbIE CTEIEHU
okucnenus. CtpoeHne M (hU3MYECKHE CBOWCTBA IMPOCTBHIX BEIIECTB — TaJlOTEHOB. XHMHUYECKHE
CBOIicTBa Ha mpuMepe xjopa (B3auUMOAEHMCTBME C MeTallaM{, HEMETaJulaMH{, IeJI0YaMHu).
XnopoBogopoa. ComnsHas KHUCIIOTa, XMMUYECKHE CBOICTBA, IOJIyd€HUE, NpUMEHeHHe. [leiicTBue
XJIOpa W XJOPOBOAOPOJAa Ha OpraHuW3M 4elloBeKa. BakHeWne XJIOpUIbI U HMX HAXOXJICHHE B
IIPUPOJIE.

O6mass xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OcOOGEHHOCTH CTPOEHMSI aTOMOB,
XapakTepHble CTerneHu OokucieHus. CTpoeHune u (usnyeckue CBOMCTBA MPOCTHIX BEUIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONHBIE MOJIU(UKAIIMKA KUCIOPOJIa U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBoniopoJi, cTpoeHue, (pu3nyeckre U XMMudeckue cBoiictBa. OKCHIBI Cepbl KaK MpPeACTaBUTENN
KHUCIOTHBIX OKCHAOB. CepHas KHCIOTa, (U3NYECKMEe M XUMHUYECKHE CBOHCTBa (00IIMe Kak
NpEeJCTaBUTENsl KJlacca KHUCIOT M creuuduueckue). XUMHUUYECKUEe PEaklMu, JeXallue B OCHOBE



IPOMBIIIJICHHOTO Croco0a IOMy4eHUs] CepHOM KucioThl. [IpumeHnenue cepHoil kucnoTsl. Conu
CEpHON KMCIIOThI, KaUeCTBEHHasl peakuus Ha cynbdar-uoH. HaxoxneHue cepel U €€ COETUHEHUN B
npuposie. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COEAUHEHUSIMU CEPbI (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeJ0TBPALLICHHS.

OO6mass  xapaktepuctuka 31eMeHTOB VA-rpynnbel. OCOOEHHOCTHM  CTPOEHHUSI aTOMOB,
XapaKTepHbIEe CTENIEHH OKUCIEHUS. A30T, pacCIpOCTpaHEHUE B IpUPOJe, GU3NUYECKUE U XUMUYECKHE
coiictBa. Kpyrosopor azora B mpupone. AMMHAK, €ro (HU3MUECKHe M XMMHUYECKHE CBOICTBA,
nojay4yeHue U npumeHenue. Conu aMMOHMS, UX (PU3MUECKUE U XUMHUYECKUE CBOMCTBA, IPUMEHEHHUE.
KauyectBeHHast peakiusi Ha HOHBI aMMOHHS. A30THasg KHUCIOTa, €€ MOJy4deHue, (pusnueckue u
XMMHUYECKHe CBoMcTBa (00mMe Kak NpPEeACTaBUTENs Kiacca KHUCIOT M CIelU(pHUEcKue).
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHHUS B Ka4€CTBE MUHEPAJIBHBIX yI0OpeHHMl. XuMudeckoe
3arpsi3HEHUE OKPY’KaIoLIeH cpeiibl COeAMHEHUSIMH a30Ta (KUCIOTHbIE J0XK/H, 3arpsa3HEHUE BO3yXa,
nouBEl U BoAo&MOB). Docdop, amtorpornnbie Moaudukanuu docdopa, GU3NIECKUE U XUMHUECKUC
cBorictBa. Oxcun docdopa (V) u dochopHas kucimora, GU3MIECKUE W XUMHUYECKHE CBOWCTBA,
nonyvenue. Mcnonbs3zoBanue ¢pochaToB B KauecTBE MUHEPAIBHBIX YI00PSHUN.

OO6mas  xapaktepuctuka d37eMeHTOB [VA-rpymmbl. OCOOGHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIE CTENEHH OKHCJICHUS. YTIEpOJ, auIOTPOIHBIE MOAM(DUKALWHU, PACHPOCTPAHEHUE B
npupoje, (pU3MUecKue U XUMHUYEcKue cBoicTBa. Ajncopbums. KpyroBopor yriepona B mpupoe.
Oxcuppl yriaepona, ux (U3MUECKHE M XMMHUYECKHE CBOWCTBA, NEHCTBHE HA KHUBBIE OPraHU3MBI,
HOJydeHHEe M IpPHUMEHEHHE. JKOJOrMYeckue MpoOiieMbl, cBs3aHHbIe ¢ okcuaom yriaepoaa (1V),
THIIOTE3a MI00aJBHOr0 MOTEIUICHHS KJIMMaTa, MApHUKOBBIA APQEKT. YToNbHas KUCIOTa U €€ COJH,
ux (uznyeckue M XMMHUYECKHE CBOICTBa, MOJydeHHE U NpuMeHeHue. KauecTBeHHas peakuus Ha
kapOoHaT-MoHBL. Mcronb30Banne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIHCKOM
XO03MCTBE.

[TepBoHavasibHbIE MOHATUS 00 OPraHUYECKUX BEILIECTBAX KaK O COEAUHEHUAX yriepoja (MeTaH,
9TaH, STWIEH, AaleTUJIeH, S5TaHoJ], TIJMLIEPUH, YKCycHas Kkuciora). llpupoaHble HUCTOUYHUKU
yIII€BOAOPOAOB (yrojb, MPUPOAHBIA Ta3, HePTh), MPOAYKTHl UX MepepadoTku (OeH3HMH), UX POJIb B
ObITY M HOPOMBINUICHHOCTH. lloHsATHE O OMOJIOrMYEeCKM Ba)KHBIX BELIECTBAX: JKUpax, OelKax,
yriaeBojax — W HUX pOJIM B JKU3HUM deloBeka. MarepuanbHoe €AMHCTBO OpPraHMYECKUX M
HEOPraHMYECKUX COEJUHEHUI.

KpemHuuii, ero ¢usmueckie 1 XMMHYECKHE CBOWCTBA, MOJTy4YeHHEe U mpuMeHeHue. CoeTuHeHus
KpeMHHus B mpupoze. Ob6ume npezacrasieHuss o6 okcuzae kpemHus (IV) m kpemHHEBOH Kucniore.
Cunmkarel, WX WCIONB30BaHME B OBITY, B TIPOMBIIUICHHOCTH. BaXHEWIWe CTPOUTEIbHBIC
MaTepuanbl: KepamHKa, CTeKJIo, I[eMeHT, OeToH, kene3o0eroH. I[Ipobnembr Ge3zomacHOro
UCTIOJIB30BaHUS CTPOUTEIHHBIX MAaTEPHAIIOB B TOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHHEe O0pa3lloB HEOPraHMYEeCKUX BEIIECTB, CBOWCTB COJISIHOM KHCIIOTHI, IPOBEJIEHUE
Ka4eCTBEHHBIX PEAKIMH Ha XJOPHA-UOHBI U HAOIIOJEHHE NPU3HAKOB WX MPOTEKaHMS, OIBITHI,
oTpaxarmlue (U3NUecKue U XUMHYECKHE CBOMCTBA TaJOT€HOB M MX COEIUHEHUH (BO3MOXHO
UCIOJIb30BaHUE BHUIEOMATEpUANIOB), O3HAKOMJIEHME C OOpa3llaMu XJIOPHJIOB (TaJlOT€HHJIOB),
O3HAaKOMJIEHHE ¢ oOpa3uaMu ceppl U €€ COeAMHEHHUSAMU (BO3MOXXHO  HCIIOJIb30BAHUE
BUJEOMATEpHUaoB),  HaAOMIOJEHHWE  TMpolecca  OOyIJIMBaHUS ~ caxapa  HOJ  JielicTBHEM
KOHIEHTPUPOBAHHON CEpHOM KHUCIIOTHI, M3YYEHHE XUMHUYECKHX CBOMCTB pa30aBI€eHHOW cepHOU
KUCJIOTHI, MPOBEIEHUE KAaYeCTBEHHOM peakuud Ha cyiabpaT-uoH U HaOJroJeHue Npu3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (U3NYECKUMHU CBOMCTBAMHU a3oTa, ¢ochopa U HX COEAMHEHUH
(BO3MOKHO HCIOJIBb30BaHHE BHUJIEOMATEpUANOB), oOpa3laMu a30THBIX U (GOCHOPHBIX YHOOpEHMIA,
noJjlyueHue, coonpaHue, pacrno3HaBaHHe U U3y4Y€HHE CBOMCTB aMMHaKa, MIPOBEJCHNE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHHUS U pochaT-uoH U U3yueHHE MPU3HAKOB MX MPOTEKAHUs, B3aUMOJICHCTBHE
KOHIEHTPUPOBAHHON a30THOW KHUCIIOTHI C MeNbI0 (BO3MOXKHO HCIOJIB30BAaHUE BHJIEOMATEPHAIIOB),
U3ydeHHe MOJeed KpUCTAIUIMYECKUX peIIEToK anMasa, rpadura, ¢ysuiepeHa, 03HaAKOMIICHHE C
IPOIIECCOM  aIcOpOIMU  PAaCTBOPEHHBIX BEIIECTB AaKTUBUPOBAaHHBIM YIJIEM U YCTPOHCTBOM
NpOTHBOra3a, MOJy4eHHE, COOMpaHHe, pAaclO3HAaBaHUE W M3y4YEHHE CBOMCTB YIJIEKHCIIOTO rasa,



MPOBEJICHNE KAa4YeCTBEHHBIX PEaKIMil Ha KapOOHAT W CHJIMKAT-WOHBI W W3YYCHHUE MPHU3HAKOB HX
IIPOTEKaHUs, O3HAKOMJIEHME C MPOAYKIMEH CHIMKATHOM  INPOMBIILUIEHHOCTH, PEIICHUE
HKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «BakHeilre HeMeTaIbl U UX COCIUHEHUSI.

MeTa/lIbl M X COeAHMHEHUS

OO0m1as XxapakTepucTUKa XUMUUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHUU UX IOJIOKEHHUS B
Ilepuoanueckoii cucreme xumuyeckux 3yemMeHToB 1. 1. MenaeneeBa u crpoenusi atomoB. CTpoeHue
MeTauioB.  Mertaminueckass — CBsi3b M META/UIMYECKass  KpUCTauIMuecKas  pemérka.
DIEKTPOXUMUYECKUN PsiJl HANIPSKEHUH MeTauioB. PU3HUECKUE U XMMHUUYECKHE CBOWCTBA METAJIJIOB.
OO0mue cnocoObl TonmydeHus: MeTauioB. [IoHSATHE O KOPPO3MHM METaUIOB, OCHOBHBIC CIOCOOBI
3alIUThl X OT Koppo3uu. CruiaBsl (CTallb, Yyr'yH, JIOPATIOMUHUAN, OpOH3a) U X IIPUMEHEHUE B OBITY
Y TIPOMBIIIIEHHOCTH.

[[{erounble MeTauibl: MOJOKEeHHE B Ilepmonnueckoil cucTeMe XMUMHUYECKUX 3JIEMEHTOB /I.
W. MenneneeBa, CTpoeHHE HMX aTOMOB, HaxoxJeHUe B mpupoae. Duznueckue U XUMHUYECKHE
cBOiicTBa (Ha mpumepe Hatpusi U Kanus). OKcuapl U THAPOKCUABI HaTpusi U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCMHEHUMN.

[IlenouHo3emMenbHbIC METAUIBl MAarHuid M Kajbluid: nojoxkeHue B Ilepronnueckoil cucreme
xuMmuueckux saeMmeHToB JI. M. MenpeneeBa, CTpOEHHE HMX aTOMOB, HAaxO0XJICHUE B MPUPOJIE.
Ou3nyecKkue U XMMUYECKUE CBOMCTBAa MarHus M Kanblus. Bakueime coequHeHNs Kanblus (OKCU,
TUAPOKCH, coyin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmomuHuii: nonoxeHnue B Ilepuoanueckoil cucreMe  XMMHUYECKUX  3J€MEHTOB  /Jl.
W. MenpneneeBa, cTpoeHne aToma, HaxoXJAeHHE B npupojae. Ou3nyueckrue U XMMUYECKHE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U THUIPOKCH]IA AIIFOMHHHSL.

Kene3o: nonoxenue B [lepuoanueckoi cucreme xumudeckux snemeHToB . 1. Menneneesa,
CTPOEHHE aTOMa, HaXOXJIEeHHE B mpupoje. Puznueckre U XMMUYECKHUE CBOMCTBaA xkene3a. OKCcHuipbl,
ruapokcuabl ¥ conu xenesa (I11) u xxenesa (I1I), ux cocras, cBOMCTBa U MOIy4YEHHUE.

Xumuueckuit IKcnepumenm:

03HAKOMJICHHE C 00pa3liaMd METa/UIOB ¥ CIUIABOB, UX (DM3MUYECKUMHU CBOMCTBAMH, M3ydCHUE
pe3yJIbTaTOB KOPPO3HH METaNIOB (BO3MOXKHO HKCIIONB30BAaHUE BHAEOMATEPUANIOB), OCOOEHHOCTEMH
B3aMMOJICUCTBUS OKCHJIA KAJIBIUSI U HATPHUS C BOJIOM (BO3MOKHO MCIOJIb30BAaHUE BUIEOMATEPUAIIOB),
UCCIIEIOBAaHUE CBOMCTB >KECTKOM BOJBI, MpoOIlecca TOPEHHS Kelle3a B KHUCIOpone (BO3MOXKHO
WCIIOJIb30BAaHNWE BHUJICOMATEPUAJIOB), TMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMHA Ha HOHBI:
MarHus, Kaublvs, aTFOMUHNS, WHKa, xkene3a (II) u xenesa (II1), menu (1), HaGnrogeHue u onucanue
MPOIIECCOB OKpAIIMBaHUs TUIAMEHU MOHAMHU HATpUsl, KaJMg U KalbIUs (BO3MOXKHO HCIOJB30BaHUE
BUJICOMATEPHUAIIOB), HCCIEI0BaHNE aM(OTEPHBIX CBOWCTB THAPOKCHAA aTOMUHHUSA W THAPOKCHIA
[IMHKA, pEIIeHUE YKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeie MeTaibl U UX COSTUHEHUS.

XuMus M OKpyKamouas cpeia

BemectBa u marepuasiipl B TMOBCEIHEBHOM JKM3HU 4elIOBEKa. be3oracHoe WCIoiIb30BaHNE
BEIIECTB U XMMHYECKHUX peakiuii B ObITy. [IepBas moMoIIb MPH XUMUYECKHX 05KOTaX M OTPaBICHUSX.

XUMHYECKOE 3arpsi3HEHHE OKpYXalolled cpennl (mpenenbHas IOMyCcTHMas KOHIICHTpAaIUs
BeniecTs, gainee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHrne o0pa3IoB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAIIBI).

Mescnpeomemmnbwie ceasu

Peanuzanust MeXnpeaMEeTHBIX CBSI3€U MpPU U3YYCHUH XUMHUH B 9 Kilacce OCYILIECTBIISIETCS Yepe3
WCIIOJIb30BaHWE KaK OOIIUX EeCTECTBEHHO-HAYYHBIX TIOHSITHH, TaK W TIOHITHH, SBIISIOMIAXCS
CHUCTEMHBIMU JJII OTAEJbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OOmre ecTeCTBEHHO-HAyYHbIEC TIOHSTHS: HAYYHBIM (DAKT, TUMOTE3a, 3aKOH, TEOPHsl, aHAIHU3,
CUHTE3, KIacCHU(pHUKaIUs, IEPUOAUIYHOCTD, HAOMIOICHNE, YKCIIEPUMEHT, MOICTTUPOBAaHUE, U3MEPEHHE,
MO/I€JIb, SIBJICHHUE, TAPHUKOBBIN A (PEKT, TEXHOIOTHSI, MATEPHAITHI.

®usnka: Marepusi, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIHJA, HU30TOIbI,
PaanoOaKTUBHOCTD, MOJIEKYJIa, SJEKTPUICCKUN 3apsijl, MPOBOJIHUKH, TTOTYIIPOBOTHUKHU, TUIJIECKTPUKH,
¢dOoTORIIEMEHT, BEIIECTBO, TeNO, O0BEM, arperaTHoe COCTOSIHME BeUIecTBa, Tra3, pacTBOP,



pPacTBOPUMOCTh, KPUCTAIUTNYECKAsl PEIIETKA, CIUIaBbl, (PU3MUECKUE BEIIMYNHBI, €IUHUIIBI H3MEPEHUS,
KOCMHMYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE€3/1b1, COoNHIIE.

buonorus: ¢orocunTe3, apixanue, Ouocdepa, sKOocHCTEeMa, MHHEpaJbHBIC YHAOOpEHMUS,
MHKPO3JIEMEHTBI, MAaKPO3JIEMEHTBI, TUTATEJIbHbIEC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOJBI, MOJE3HBIE HCKOMAEMBbIE,
TOIJIMBO, BOJHBIE PECYPCHI.

ILnanupyemMbie pe3yJbTaThl 0CBOCHHS Y4eOHOT0 NpeaAMeTa

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE  pe3yJibTaThl OCBOCHHS TMPOTPaMMBbl OCHOBHOTO 0OmIEro  0Opa3oBaHHS
JOCTUTAIOTCS B X0/€ OOy4YeHMs] XUMHMM B €IUHCTBE y4yeOHOW M BOCIMUTATEIBHOM NEATEIBbHOCTH B
COOTBETCTBUHM C TPAJUIMOHHBIMH POCCUHCKUMH COLMOKYJIBTYPHBIMH U TyXOBHO-HPaBCTBEHHBIMU
LICHHOCTSIMU, TNPHUHATBIMA B OOILECTBE IpPaBUJIaMM U HOPMaMH IIOBEIEHUS U CIIOCOOCTBYIOT
npoleccaM CaMOIIO3HAHMS, CAMOPA3BUTHS U COLIMATIM3AIMH 00yYarOIINXCSL.

JIMYHOCTHBIE Pe3yJIbTaThl OTPAXKAOT FOTOBHOCTh OOYUYAIOIIMXCSl PyKOBOICTBOBATHCS CUCTEMON
NO3UTHUBHBIX LEHHOCTHBIX OPHEHTAIM M PACHIMPEHHE OIBITA JIEATEILHOCTH Ha €€ OCHOBE, B TOM
YlCJIe B YaCTU:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOTO OTHOILEHHsSI K OTCYECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUYECKOMY U HaydyHOMY
HACIIINIO, TIOHMMAHUS 3HAYCHUsS XUMHUYECKOW HAyKH B JKM3HH COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BIAJETh JIOCTOBEpHOW HH(pOpMalMell O MepeloBbIX JOCTUKEHUAX M OTKPBITHSIX
MHUPOBOW ¥ OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOHCTBE MUpa U
00I111eCTBA;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

OpPEJCTaBICHUS O COLMAIbHBIX HOpPMax M MpaBWIaX MEXKIMYHOCTHBIX OTHOUICHUH B
KOJUICKTHBE, KOMMYHHMKATHBHOM KOMIIETEHTHOCTH B  OOINECTBEHHO IIOJIE3HOHW, y4eOHO-
UCCIIEI0BATEIbCKON, TBOPUECKOW M JIPYTMX BHJAX JESITEIbHOCTH, TOTOBHOCTH K pPa3HOOOpa3zHOU
COBMECTHOM JESATETHbHOCTH NPU BBIIIOJHEHUU YUYEOHBIX, IMO3HABATEIbHBIX 33734, BBITOJHECHHU
XMMHUYECKHX 3KCIIEPUMEHTOB, CO3JJaHMM yYEOHBIX MPOEKTOB, CTPEMIIEHUS K B3aUMOIIOHHMAHHIO U
B3aMMOIIOMOIIH B MPOLIECCE ITON y4eOHOM NesTeTbHOCTH, TOTOBHOCTH OI[CHUBATH CBOE MOBEJCHHUE U
HOCTYIIKA CBOMX TOBAapHILEH C MO3ULIMU HPABCTBEHHBIX U IPABOBBIX HOPM C Y4ETOM OCO3HAHUS
IIOCJIEJICTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHYECKHE MPECTABICHUS O BEIIECTBE U XMMHUYECKOW PEaKINH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YpPOBHIO Pa3BUTHSl HAyKM M COCTABISIOIIME OCHOBY JUJIsi NMOHUMaHMS CYIIHOCTH
HAYYHON KapTHHBI MHUpA, MPEICTaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IMPHUPOIHI,
B3aMMOCBS351X YEJIOBEKA C MPUPOIHON CPEIoi, O pOJIM XUMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHBBI, HAlpaBJICHHbIE Ha TOJY4YCHHWE HOBBIX 3HAaHUH 10 XHUMUH,
HeoOXonuMble i OOBSICHEHUs HAOJIOJaeMbIX TIPOLIECCOB U SBJICHWH, IIO3HABATENIbHOM,
WHPOPMAIIMOHHON M YUTATEICKOW KYJIBTYPBI, B TOM YHCJIC HABBIKOB CAMOCTOSITEILHOW paboTHI ¢
y4eOHBIMM TEKCTaMH, CIPaBOYHOM JMTEpaTypod, JOCTYNHBIMH TEXHUYECKHMMHU CpEICTBAMHU
WH(POPMAIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYYEHHI0O M IO03HAHMIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM0OOpa30BaHMIO, MPOEKTHOW U MCCIIENIOBATEIBCKON JCATENBHOCTH, K OCO3HAHHOMY BBIOOPY
HaNpaBJIEHHOCTH M YPOBHs 00yUeHUS B JAJIbHEHIIEM;

4) ¢popMHUpPOBAHMS KYJIbTYPBI 3/10POBbSI:

0CO3HAHME IIEHHOCTH YXKH3HH, OTBETCTBEHHOI'O OTHOIIEHHUS! K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha
3/10pOBBI 00pa3 JKU3HU, OCO3HAHHUE MOCIIEIACTBUIM U HEMPHUATHE BPEIHBIX NPUBBIYEK (YIOTpeOIeHus
QJIKOTOJIs, HApKOTHKOB, KYpPEHHs), HEOOXOAMMOCTH COOJIOJCHUS NpaBWil OE30MacHOCTH MpU
00panieHny ¢ XUMHYECKUMH BEIIECTBAMH B OBITY U pEAbHOM KU3HH,

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEeC K MPAKTHYECKOMY H3y4eHHIO MpodeccHid W Tpyda Pa3IUdHOTO pPOja, YBKEHHE K
TPYAY M pe3yibTaTaM TPYAOBOW JESATEIBHOCTH, B TOM YHUCIIE HAa OCHOBE MPUMEHEHMs MPeIMETHBIX



3HaHUH 1O XUMHH, OCO3HAHHBIN BBHIOOP MHIAMBHIYATbHON TPAaeKTOPUH MPOJOHKEHUsST 00pa30BaHus ¢
y4€TOM JIMYHOCTHBIX MHTEPECOB M CHOCOOHOCTM K XHMMHH, OOLIECTBEHHBIX HWHTEPECOB U
noTpeOHOCTEH, yCIemHoi npodeccCHoHANbHON NEeSITeIbHOCTH U PA3BUTHUS HEOOXOAWMBIX YMEHHIA,
TOTOBHOCTb aJalITUPOBAThCA B IPOPECCUOHATIBHOH cpelie;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

9KOJIOTUYECKH L€J1ecO00pa3HOe OTHOILEHHE K MPUpPOJE KaK MCTOYHHMKY XH3HM Ha 3emie,
OCHOBE €€ CYIECTBOBAaHHWS, NMOHMMAaHHME LEHHOCTH 370pOBOr0 M 0Oe3omacHOro oOpasa >XHU3HH,
OTBETCTBEHHOE OTHOILEHHE K COOCTBEHHOMY (PU3MUECKOMY U NCHUXHUYECKOMY 370pPOBBIO, OCO3HAHUE
[IEHHOCTH COOJIOZICHUsI MPaBHJI O€30MacHOrO TMOBEACHUS MpH paboTe C BEUIECTBAMH, a TaKXKe B
CUTYalUsX, YTPOKAIOIUX 310POBBIO U KU3HU JIIOIEH;

CIIOCOOHOCTH NPUMEHATh 3HAHUS, NOJy4daeMble IIPU M3YYEHUM XUMUH, JUIS pEUIeHMs 3a7ad,
CBSI3aHHBIX C OKPYKAIOILEH IPUPOJHON CPENOH, VISl TIOBBIICHHS YPOBHS 3KOJOTUYECKOU KYIbTYPBI,
OCO3HaHHUA IJI00AIBHOTO XapakTepa AKOJIOTMUYECKHUX MpoOJieM U MyTell MX pelIeHUs! MOCPEICTBOM
METOJOB XMMHH, 3KOJOTMYECKOTO MBINUICHUS, YMEHHUS PYKOBOACTBOBATHCA MM B I03HABATEIBHOM,
KOMMYHUKAaTUBHON Y COLIMAIIBHOM IIPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeranpeaMETHBIX pe3yJAbTATOB BBLACISAIOT 3HAYUMbIE JUIST  (DOPMHUPOBAHHUS
MHUPOBO33pEHUS OOIIEHAyYHbIE IOHATUS (3aKOH, TEOpHs, NPUHLUI, TUMNOTe3a, (QakT, CHUCTEMa,
IPOLIECC, AKCIEPUMEHT U JIPYroe.), KOTOpbI€ HCIOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHMH U3 3TUX NPEIMETOB (OPMHUPOBATH MPEACTaBIECHUE O
LEJIOCTHOW HAay4YHOM KapTUHE MHpa, M YHUBEpPCAJIbHbIE yueOHbIE JEHCTBUS (IIO3HABATEINIbHBIE,
KOMMYHHKATUBHbIE, PpEryJIATUBHBIE), KOTOpble oOO0ecrneyuBaoT (OPMHPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOMN IeATEIIEHOCTH.

ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBrble JJornyeckue 1eHCTBHSA:

YMEHMSI UCIOJIb30BaTh NPUEMBI JIOTHUECKOTO MBIIUICHHS IPU OCBOCHUU 3HAHWN: PACKpBIBATH
CMBICT XUMHUYECKHUX MOHATUHN (BBLIEIATh UX XapaKTEepHbIE PU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C
JPYTUMH TMOHATUSAMH), HCIIOJIb30BaTh MOHATUS JUIsl OOBSICHEHUS OTAEIbHBIX (DAKTOB U SIBJICHUH,
BBIOMPATh OCHOBAaHUS M KPUTEPUH U KIacCU(UKAUN XUMHUYECKHUX BEIIECTB M XHUMHYECKHX
peakuuid, ycTaHaBIMBaTh NPUYMHHO-CIECACTBEHHBIE CBA3M MEXIY OOBEKTaMU H3Y4EHHUsS, CTPOMUTH
JIOTUYECKHE pacCyXaeHUs (MHAYKTUBHbBIE, NEAYKTUBHbIE, 110 AaHAJIOTWH), J€laTh BBIBOABI U
3aKJIFO4YEHHS;

YMEHHME NPHUMEHATh B MpOIecce MO3HAHMSI MNOHATHUS (MPEAMETHBIE W METaNpPEIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJNb3yeMble B XUMHHM, HpeoOpa3oBbIBaTh HIMPOKO
NPUMCHSEMbIC B XHUMHH MOJICIbHBIC TPEJCTABICHUS — XUMHYECKUH 3HAK (CHMBOJI 3JICMEHTA),
XUMHYecKast popMylia U ypaBHEHHE XUMHUYECKONW PEaKIIMK — IPU peIlIeHNH yueOHO-TI03HAaBaTEeIbHBIX
3a/1a4, ¢ Y4ETOM ITUX MOJEIBHBIX IPEACTABICHUIN BBIABIATh U XapPAKTEPU30BaTh CYIICCTBEHHBIE
NPU3HAKU U3y4aeMbIX OOBbEKTOB — XMMHUYECKUX BEIECTB M XMMHUYECKUX PEaKIUi, BBIABIATH 0OIIHe
3aKOHOMEPHOCTH, INPUYUHHO-CIICICTBEHHBIE CBSI3M W IMPOTUBOPEUYHsS B M3Yy4aeMbIX IpoOIEccCax M
ABJICHUSX.

ba3oBrble uccienoBare/bCKue 1eCTBHA:

YMEHHE MCIIOIb30BaTh IOCTABIECHHBIE BOIIPOCHI B KAUECTBE NHCTPYMEHTA NIO3HAHMS, a TAKXKE B
KayecTBE OCHOBBI JJii ()OPMUPOBAHUS THIOTE3bl MO MPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBbIX
CYXKJICHU;

NpUOOpEeTEeHNE OMbITa IO IUIAHMPOBAHHIO, OPraHU3allMd U TPOBEICHUI0 YYECHHUUECKUX
9KCHEPUMEHTOB, YMEHHE HAONI0JaTh 3a XOAOM IPOLECcca, CaMOCTOSTEIbHO MPOTHO3MPOBATH €ro
pe3ynbTar, (QopMyaupoBaTh OOOOLIEHHS M BBIBOJABI IO pe3yiabTaTaM IPOBEIEHHOTO OIBITA,
UCCIIEIOBaHMsI, COCTABIISATh OTYET O MPOJIETaHHOM padoTe.

Pabora ¢ undopmaunmeii:

yMEHUE BBIOMpaTh, aHAJTU3UPOBATh W MHTEPIPETUPOBATH WH(GOPMALMIO PA3IUYHBIX BUIOB U
dbopM mpencTaBiIeHMs, IMOITYYaeMYI0 W3 pa3HbIX HMCTOYHHUKOB (HAayyHO-TIOMYJSpHAs JIMUTEparypa



XUMHUYECKOTO COJIEpKaHMs, CIIpaBOYHbIE MOCOOUs, pecypchl MHTepHETa), KPUTUYECKH OLIEHUBATh
IPOTUBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

yYMEHHUE TPUMEHSTHh pa3IHMyHble METOABI M 3alpoChl MPH MOUCKE M OTOOpEe MH(MOPMAINH H
COOTBETCTBYIOLMX JIAHHBIX, HEOOXOAMMBIX JUIsl BBIIOJHEHMs Y4eOHBIX M IO3HABATEJIBHBIX 3ajay
OTpeNeIEHHOr0 THUMa, NpuoOpeTeHHe OmbiTa B O00JACTH HCMOJB30BaHUS HH(DOPMAIIMOHHO-
KOMMYHHUKAaTUBHBIX TEXHOJIOTUM, OBJIQJCHHE KYJIbTYPOW AaKTHBHOI'O HCIIOJB30BAHUS Pa3IMYHBIX
MIOUCKOBBIX CHCTEM, CAMOCTOSITEIHHO BRIOMPATh ONTUMAIBHYIO (pOpMY HpeAcTaBiIeHUs: HH(POpMAIUN
U WUIIOCTPUPOBATh pelIacMble 3a7jaud HECJIOKHBIMU CXEMaMH, JuarpaMMamu, ApYyruMH Gpopmamu
rpaduKu 1 UX KOMOWHAIUSIMU;

YMEHHE MCIIOJIb30BaTh M AHAJIM3UPOBaTh B IIpolecce YU4EeOHOH M HCCIIENOBaTENIbLCKOM
JeSITeIbHOCTH MH(POPMALIMIO O BIMSHUU MPOMBIIUIEHHOCTH, CEIbCKOTO XO035CTBAa M TPaHCIOPTa Ha
COCTOSIHUE OKPY’KaIOLEH PUPOJIHON CPEIbI.

KoMMmyHukaTHBHBIE yHHBepcaibHbIe yueOHbIe 1eHCTBUS:

YMEHUS 3a/1aBaTh BOIPOCH! (B X0J€ quaiora U (WiIM) JUCKYCCHM) IO CYIIECTBY O0OCyXaaeMon
TEMBI, (OPMYIIMPOBATH CBOM MPEIOKEHUSI OTHOCUTEIIBHO BBIMOIHEHUS MPEIOKEHHON 331auu;

YMEHHMSI IIPEACTABIIATh MOJYYEHHBIE PE3YJIbTaThl MIO3HABATEIBHON ACSITEIBHOCTH B YCTHBIX U
NUCbMEHHBIX TEKCTaX; JAeJaTh PE3ECHTALMIO PE3YIbTATOB BBINOJIHEHUSI XUMUYECKOT0 IKCIIEPUMEHTA
(;1TabopaTOpHOro OIBITA, JJAOOPATOPHON PAaOOTHI MO MCCIECIOBAHUIO CBOMCTB BEIIECTB, Y4eOHOIO
IIPOEKTA);

YMEHHUSI y4yeOHOTo COTPYIHHYECTBA CO CBEPCTHUKAMU B COBMECTHON IIO3HABATENbHOM H
UCCJIEIOBATEIbCKOM EATEIbHOCTU IPU PEIIEHUU BO3HUKAIOLIUX MPOOJIEM Ha OCHOBE yuéTa OOIIMX
UHTEPECOB M COIJAacOBaHMs MO3ULMHA (00CYXJIeHUs, OOMEH MHEHMSMH, «MO3TOBBIE ILTYPMbI»,
KOOpJMHAILIUSI COBMECTHBIX JAEHCTBUI, OMpE/EIEHNE KPUTEPUEB 10 OLIEHKE KaueCTBa BHIIIOJHEHHON
paboThl U ApyTHE).

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHME CaMOCTOSITENIBHO OINPENEATh LEIU JEATENbHOCTH, IIaHUPOBaTh, OCYLIECTBIIATH,
KOHTPOJIMPOBATH M MPH HEOOXOJAUMOCTH KOPPEKTUPOBATh CBOIO JIESITEIBHOCTh, BEIOMpPATh Hanboee
3¢ deKTUBHBIE CIIOCOOBI pElIeHUs] YYeOHBIX M MM03HABaTEIbHBIX 33Ja4, CAMOCTOSTEILHO COCTaBIIAThH
WIM KOPPEKTHPOBATH IPEMIOKECHHBIM aJrOPUTM JACUCTBUM IIPU BBIIOJIHEHUM 33aJaHUN C Y4ETOM
IOJy4EeHUs HOBBIX 3HaHUN 00 H3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PpEeaKUusiX, OLIEHUBATh
COOTBETCTBUE IMOIYYEHHOIO pe3yjbTaTa 3asBJIEHHOH 11€JM, YMEHHE UCIOJb30BaTh U aHAJIU3UPOBAThH
KOHTEKCTBI, IPEIaracMbl€ B yCIOBUU 3a1aHUM.

INMPEIMETHBIE PE3YJIBTATHBI

K xoHny oOyueHuss B 9 KkJacce NIpeAMETHBIE pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxaTb cHOPMUPOBAHHOCTH Yy OOYUAOLIUXCSI YMEHHI:

e pacKpbIBaTb CMBICI OCHOBHBIX XUMHUYECKMX IIOHATUN: XHMHYECKUH DIEMEHT, aTOM,
MOJIEKYJIa, WOH, KAaTHOH, aHUOH, IPOCTOE BELIECTBO, CII0)KHOE BEIIECTBO, BaJIEHTHOCTb,
JIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKHUCIEHUS, XUMHUYECKas peaklus, XUMUYECKas CBS3b,
TEIIOBOM 3¢ ¢deKT peakuuu, MOJIb, MOJIIPHBIA O00BEM, pacTBOp, DJIEKTPOJIUTHI,
HEBJIEKTPOJIUTHI, IIEKTPOJIUTHUECKAs AUCCOLMAINS, pEaKI[M1 HOHHOTO OOMEHa, KaTalu3aTop,
XUMHYECKOE paBHOBecHE, oOOpaTHUMble M HEOOpaTUMbIE pPEAKIUH, OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHBIE PEAKLINU, OKUCIUTENb, BOCCTAHOBUTEID, OKUCIEHUE U BOCCTAHOBJICHUE,
ajuioTponusi, aMmpOTEPHOCTh, XUMHUYECKash CBsA3h (KOBaJIEHTHAs, MOHHAs, METAJUTMYECKas),
KpUCTAJIIIMYECKAs PEIIETKA, KOPPO3Hsl METAJUIOB, CIJIaBbl, CKOPOCTh XMMHYECKON pPEaKlMH,
npeaenbHo gomyctumas konnenrpanus [1JIK Bemecrsa;

e  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX IOHATUN U NPUMEHATH 3TU NOHSATHUSA
IIPY ONMCAHHUU BEUIECTB U UX MPEBpaIlECHU;

e HCHOJb30BATh XMMUYECKYI0 CHUMBOJHKY JUIS COCTaBICHHUS (OPMYIJ BELIECTB M YpaBHEHHI
XUMUYECKHUX PEAKINN;

e ONpPEIENATh BAJIEHTHOCTb U CTENEHb OKHUCIEHUS XMMMUYECKHUX 3JIEMEHTOB B COCIMHEHUSX
Pa3IMYHOTO COCTaBa, MPUHAIJIEKHOCTh BELIECTB K ONPEAEIEHHOMY KJIACCy COEAMHEHUH MO
dopmynaM, BHJI XHMHYECKOM CBsA3M (KOBaJeHTHAs, WOHHAs, MeTAJJIMUEcKas) B



HEOPraHMYECKUX COCTUHEHUSX, 3apsj] MOHA MO XUMHUYECKOU (hopmyse, XapakTep Cpelsl B
BOJHBIX pAacTBOpPax HEOPraHWYECKHUX COCIMHEHHUH, TUI KPUCTAJUIMYECKOM PpEIIETKU
KOHKPETHOI'O BELIECTBA;

packpeiBath cMblca Ilepuonndeckoro 3akona JI. M. MenneneeBa U J1I€MOHCTPUPOBATh €ro
NOHMMAaHME: ONHUCHIBATh M XapaKTepu3oBaTh Tabmuunyo (opmy [lepuoanyeckoit cucTeMbl
XMMHUYECKMX OJJIEMEHTOB: Da3JIM4yaTh MOHATUS «IJlaBHas mnoArpynna (A-rpymma)» u
«mmobounas noarpymnna (b-rpymnma)y», Maneie U 60bIINE TEPUOJIBI, COOTHOCHTH 0003HAYCHUS,
KOTOPbIE UMEIOTCS B MEPUOJUUECKON TabsuIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHMS
aTOMOB XMMHUYECKHX OJJIEMEHTOB (COCTaB W 3apsa siapa, oOIIee YHCIO SJIEKTPOHOB H
pacipesielieHie UX IO D3JEKTPOHHBIM CJOSIM), OOBACHATH OOLIME 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB M MX COECIMHEHUI B Ipelesax MajblX NEPUOOB U INIABHBIX
HOATPYII ¢ y4ETOM CTPOEHUS UX aTOMOB;

KJacCu(UIUPOBaTh XMMUYECKHE JJIEMEHTHI, HEOPTaHWYECKHUE BEIIECTBA, XHMHUYECKHE
peakuuu (1Mo YUCIly U COCTaBy y4YacTBYIOIIMX B PEAKIMM BEIIECTB, 110 TEIUIOBOMY 3(p(deKTy,
10 U3MEHEHUIO CTENIEHEN OKHUCIEHUS XUMUUYECKUX 3JIEMEHTOB);

XapakTepu30BaTh (ONUCHIBATH) OOLIME U CHEU(PUUECKUE XUMUYECKHUE CBOMCTBA MPOCTBIX U
CIIOXKHBIX BEILIECTB, IOJATBEP)KJAs OINUCAHUE MPUMEPAMU MOJEKYJISPHBIX U HOHHBIX
YPaBHEHHMH COOTBETCTBYIOIMX XMMUYECKUX PEaKIuii;

COCTaBJIAITh YPaBHEHUS DJIEKTPOJUTHYECKOW JHCCOLMALMM KHCIOT, IIEJI0YEe W COJEH,
HOJHBbIE W COKpAaLIEHHbIE YpPAaBHEHUS peakUUil HOHHOIO OOMEHa, ypaBHEHUs peakiuil,
MOJTBEPKJIAIOLIUX CYIIECTBOBAHUE T'€HETUYECKOM CBSI3M MEXAY BELIECTBAMH PAa3JIMYHBIX
KJIaCCOB;

pPacKpbIBaTh  CYIIHOCTb  OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLMA  IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOr0 OajlaHCa ITHX PEeaKLuii;

IPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX CTPOEHMS, BO3MOXXHOCTH
HIPOTEKaHUS XUMUYECKUX MTPEBPAILECHUH B Pa3JINUHbIX YCIOBUSAX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacchl BELIECTB, MAaCCOBYIO JOJIO
XMMHUYECKOI'0 3JeMeHTa Mo (opMyse COeAMHEHUs,, MaCCOBYIO JOJIIO BEIIEeCTBA B PacTBOpE,
IPOBOAMTDH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIUY;

coOuIr01aTh MIpaBUiIa MOJB30BaHUS XMMUYECKOH MMOCY10i U J1abOpaTOpHBIM 000PYAOBaHUEM,
a Takke IpaBWwia OOpalIeHHs] C BEIIECTBAMH B COOTBETCTBHUM C HWHCTPYKUUSMHU I10
BBIMOJIHEHUIO  JTAOOPATOPHBIX XMMHUYECKMX OIBITOB 10 TMOJYYEHUI0 M COOMPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U YTJIEKUCIIOTO ra3a);

IIPOBOAMTH PEaKLIMM, IOATBEPKAAOIINE KAYECTBEHHBIM COCTAaB Ppa3JIMYHBIX BELIECTB:
pacrno3HaBaTh ONBITHBIM MYTEM XJIOpUI-, OpOMUI-, HOAMU-, KapOoHaT-, pocdar-, cuiukar-,
cyibdar-, THUAPOKCUI-MOHBI, KaTHOHbl aMMOHHUS M HOHBl M3y4YEHHBIX METaJIIOB,
MPUCYTCTBYIOILIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

IPUMEHATh OCHOBHBIE OIIEPALIMA MBICIUTEIBHON JEATENbHOCTH — aHajlu3 W CHHTE3,
CpaBHEHME, 0000IEeHNE, CUCTEMAaTU3allNI0, BBISBJICHHE NMPUYMHHO-CIEICTBEHHBIX CBS3EH —
JUIsl U3YYEHHs CBOMCTB BELIECTB M XMMMUYECKHUX PEAKLUM, €CTECTBEHHO-HAyUHBIE METOJBI
MO3HAaHUS — HAOJIOJEHHE, W3MEpPEHHEe, MOJEIIMPOBAHHUE, DSKCIEPUMEHT (pealbHbli u
MBICTICHHBIN ).

Temartuueckoe IJIAaHUPOBAHUEC yqeGHoro npeamMeTa
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pa3zieNoB XMMUN»

Knaccudukanmm xumMuaecknx
peakiuii o pa3InyHbIM
TIPU3HAKaAM

ITonsaTHE O CKOpOCTH
XMMHYECKON PEaKIuu.
[IoHsATHE O TOMOTECHHBIX U
TeTEPOre€HHBIX PEaKIMIX

TlonaTHE 0 XUMUYECKOM
paBHOBECHU

OKHUCIIUTETBHO-
BOCCTAHOBUTEJIHHBIC PEAKITHH.

Teopus 31EKTPOIUTHYECKON
mucconnanuu. CUIbHbBIE U
cJ1a0ble AJIEKTPOJIUTHI

HoHHBIE ypaBHEHHUs peak i

XuMHUYecKre CBOMCTBA KHUCIOT
1 OCHOBAaHUH B CBETE
Mpe/icTaBIeHH 00
AIEKTPOJIUTUYECKON
JTHACCOIAAIIN

XMUMHUYECKHUE CBOMCTBA COJIEH B




CBETE TMPEACTaBICHUI 00
JJIEKTPOJIUTUYECKON
JIACCOLMAIIAN

[TonsiTne 0 ruaponmn3e conen

O060011IeHue 1
cUCTeEMAaTH3alusd 3HaAaHUN

[IpakTrueckas padota Nel
«Pemenne
JKCIEPUMEHTAIBHBIX 3a7a9»

KonTtponsHas padora Ne2 mo
TeMe «NEKTPOIUTHYECKAs
JIMccoIraIysa. XMMHYECKHE
peaKkuuu B pacTBOpax»

Hemeramisl u ux
COEIMHEHUS
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OOm1ast xapaKTepUCTHKA
rajioreHoB. XUMUYECKUE
CBOICTBA Ha IPUMEPE XJI0pa

XnopoBogopoa. ComnsiHas
KHCIIOTa, XUMHUYECKHE
CBOMCTBA, IIOJIy4CHHUE,
MIPUMEHEHNE

[IpakTruyeckas pabora Ne2
[TomyyeHue COISITHON KUCTOTHI
U U3y4YeHUe €€ CBOMCTB.

Bbruuciienus no ypaBHeHUsIM
XUMHUYECKUX PEAKLUH, €CIIH
OJIUH U3 PEareHTOB J1aH B
130BITKE

OO01as xapakTepucTHKa
sneMeHToB |V-A rpymnmbl

AnnorpomnHbie MOAUGUKAITTT
cepel. HaxoxieHue cepsl U ee
COECIMHEHUH B IPUPOJIE.
XUMHYECKHE CBOMCTBA

CepoBoopo/1, CTpOEHHUE,
(bu3nuecKre U XUMHUYECKHE
CBOICTBA

Oxcuppl cepsl. CepHas
KHCII0Ta, (PU3HYECKUE U
XUMHYECKHE CBOICTBA,
MIPUMEHEHNE

XUMHUYECKUE PEaKIINU
JIeXKalle B OCHOBE
MPOMBIIIJICHHOTO CI10c00a
TTOJTYYEHUS] CEPHOU KUCIIOTHI

Brruuciienne MaccoBoi 10U
BBIXOJ]a TPOIYKTA PEAKIINHU

OO1m1ast XxapakTepUCTHKA

aneMeHTOB V-A rpynnbsl. A30T.

AmMmuak. Puznyeckue u
XUMUYECKHUE CBOWCTBA.
[lonyyeHnue u npuMeHeHue.

IIpakTuyeckas padora Ne

https://m.ed
s00.ru/7f41
a636

DKoioru
YecKoe,
JIYXOBHO
HPaBCTBE
HHOE,
JCTETHUYE
CKOE,
TPYLOBO
<,
naTpUoOT
HYECKOe




[Tonydyenue ammuaka u
W3YYECHHUE Er0 CBOMCTB.

A3oTHas KHCIOTA.

Hcnons30Banue HUTPATOB U
cojiell aMMOHUS B KauecCTBe
MUHEPAIbHBIX YI0OpeHHit

docdop. Oxeug pocdopa (V)
u pochopHas KUCIIOTA,
¢bu3nuecKre 1 XMMUYECKHUE
CBOMCTBA, IOJIyYCHUE

Hcnons3zoBanue pocdatos B
KauecTBE MUHEPATbHBIX
yIOOpeHUH.

Yraepon, pacripocTpaHEHHE B
npupoae, puznyeckue u
XMMHYECKHE CBOMCTBA

Oxcuppl yriaepona, ux
¢bu3nUecKre 1 XMMUYECKUE
CBOMCTBA

YroapHasg KUCIoTa U €€ COJIH.

[IpaxTuueckas padora Ne4
[MTonydenue okcuaa yriaepoaa
(IV). KauectBeHHas peakius
Ha KapOOHAT-HOH

HepBOHa‘laﬂbHHe MOHSATHS 00
OpraHN4Y€CKUX BCHICCTBAX KaK
0 COCAMHCHUAX YIJICpOoJda

KpemHuii u ero coequHeHus.

[IpakTuueckas padora No5
«Pemenne
JKCIIEPUMEHTAJIBHBIX 3a7a4 110
TeMme «BaxHellre HeMeTalIbl
U UX COCIUHEHUS»

KonTponbnas padora Ne3 no
TeMe «Bakneimue
HEMETAJUIBI U UX COEINHEHUI

Meramisl 1 ux
COE€IUHEHUS

21

OO1m1ast XapakTepUCTHKA
XUMHUYECKUX 3JIEMEHTOB -
MeTaJIoB. MeTtandeckas
CBSI3b U METaJNINYeCKast
KpUCTAJJINYECKasl pelieTka

XHWMHYECKUE CBOMCTBA
METAJIJIOB.
DIEeKTPOXUMUYECKUN P
HaIpsLDKEHUH METAJIJIOB. .

Haxoxxenne MeTaioB B
MPHUPO/IE U OOIIHE CITOCOOBI UX
MOJTYYCHHUSI.

ITonsTHE O KOppO3UHU
METAJIJIOB

Illenoynbie METAJIIBI.

https://m.ed
S00.ru/7f41
a636

DKonoru
YeCcKoe,
JTyXOBHO
HPaBCTBE
HHOE,
JCTETHUYE
CKOE,
TPYAOBO
e,
naTpuoT
HAYECKOe




OKcubl ¥ THIPOKCUIBI HATPUS
" Kaust

IllenoyHO3eMEIbHBIC METAJLIBI
— Mar"Huy M KajbIIHil.

Baxueiinine coequHeHus
KaJIbIHS

O06001IeHe 1
cUCTeMaTHU3alusd 3HaHUN

XKecTtkocTh BObI U C1TOCOOBI
€e YCTpaHEeHHUsI

AJTIOMUHUH.

AmdoTepHbIe CBOCTBA
OKCH/JIa ¥ TUJIPOKCUJIA
QTIOMHUHHS

Keiaeso

CoenuHenus xeles3a.

O06006111eH1E U
cucTeMaTu3alus 3HaHui

[IpakTrueckas padota Ne7.
Pemenue skcnepuMeHTaIbHBIX
3a1a4 1o teme «MeTauibl U uxX
COCIUHECHHUS.

Bbruuciienus no ypaBHeHUsIM
XUMHUYECKUX PEAKLUH, €CIIH
OJIUH U3 PEareHTOB JIaH B
M30BITKE WA COICPIKUT
IPUMECH

KonTponbnas padora Ne4 mo
TEME «BaKHEHIITNE METAJIbI U
WX COEJIMHEHUSI

TectupoBanue B paMkax
IIPOMEKYTOUHOM aTTECTaluU

Xumus u Bemectsa u maTepuansl B
OKpY Karomas MMOBCEAHEBHOM KU3HU
cpena YyeJI0BeKa
XHUMHUYECKOE 3arpsi3HEHUE
OKpY>Karollleu cpeibl
Ponp xumuu B perieHnn
HKOJIOTHUECKUX MPoOIEM
Pesepn O600mmenue n

CHCTeMaTHu3alusg 3HaHuH

O06001IeHne 1
CUCTEMATH3AlU 3HAHUN

https://m.ed
S00.ru/7f41
a636

DKonoru
YeCcKoe,
JTyXOBHO
HPaBCTBE
HHOE,
JCTETHUYE
CKOE,
TPYAOBO
c,
naTpuoT
HAYECKOe




