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COAEP)KAHUE YUYEBHOI'O ITIPEJMETA «XUMUS»

COJEPXAHUE OBYUEHNMA B 8 KITACCE

[IepBOoHauanbHBIE XUMHUECKUE TTOHATHS

[Ipenmer xumuu. *Ponp xumuum B ku3HM uenoBeka.™ Tena u BelecrTsa.
@u3nuecKrue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHHE BEUIECTB. *XUMUSA B CUCTEME
Hayk.™ UucTeie BemecTBa u cmecu. CriocoObl pazaenenus cMmeceil. [IpaBuia 6e3onacHoro
oOpaleHusi ¢ BEHIeCTBAMU U JIaOopaTOpHBIM obopynoBanueM. *[loHsiTHEe 0 MeTomax
MO3HAHUS B XUMUH. ™

ATOMBI U MOJIEKYJIbl. XMMHUUYECKUE DJIEMEHThI. 3HAKU (CUMBOJIbI) XUMUYECKUX
anemMeHToB. OTHOCUTENbHAA aTOMHas Macca. [IpocThie U cloXxHbIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHUE.

Xumuueckast ¢popmyrna. BaneHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB. *3aKOH
MOCTOSIHCTBA COCTaBa BelecTB.™ OTHOCUTENbHAS MOJIEKYJIAIpHas Macca. MaccoBasi 10715
XUMHUYECKOT0 3JIEMEHTA B COCIUHECHUH.

du3nyeckue M XUMHUYECKUE sBJICHUA. XuMuueckas peakuus. [Ipusnaku
XUMUYECKUX PEAKLIHN. YPaBHEHHS] XUMHUYECKUX PEAKLIHUN. 3aKOH COXPAHEHUS MAacChl
BemiecTB. Kimaccudukamuss XUMHUYECKHX peakmuil  (COSAMHEHHS, Pa3JIOKCHHUS,
3aMeleHus, 0OMeHa).

XUMUYECKUN IKCIEPUMEHT: 3HAKOMCTBO C XMUMHUYECKOW MOCYJOM, C MpaBUIaMU
paboThl B J1abopaTopuu W MpUEMaMH OOpalieHus ¢ J1IabopaTOpHBIM 00OpPYIOBaHUEM;
U3y4YCHHE U OIUCaHuEe (PU3NYECKUX CBOICTB 0O0pa3llOB HEOPraHMYECKHUX BEILECTB;
HabOmoienne Gpu3nyeckux (TUTaBJICHUE BOCKA, TASTHHE JIb/Ia, PACTUPAHKE caxapa B CTYIIKE,
KUIICHUE U KOHJIEHCAIIUS BOJbI) U XUMHUYECKUX (TOPEHUE CBEYM, MTPOKATMBAHUE METHOM
MPOBOJIOKH, B3aMMOEHCTBUE MeNla C KHUCJIOTOW) SIBJIE€HWM, HAONIOJEHHWE W OINHCAaHUE
MPU3HAKOB MPOTEKAHMS XMMHUYECKHX peakiuid (pa3joKeHUE caxapa, B3auMOJICHCTBHE
CEpHOI KHCIIOTHI € XJI0PUIOM Oapusl, paziioxkenue ruapokcuna Meau (I11) mpu HarpeBanuu,
B3aMMOJICHCTBHE keje3a ¢ pacTBopoM conu menu (I));u3yuenue cnocoboB pazmeneHus
cmecei (C TOMONIbIO MarHuta, (QWIBTPOBAHME, BbIIAPUBAHHUE, JIUCTUILISIUS,
xpomarorpadus), MpOBEACHUE OYHMCTKHA TOBAPEHHOW CONU; HAOMIOJACHHE M OMHCAaHUE
pE3yNbTaTOB NPOBEJICHUS OIbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHSI MAacChl;
CO3J1aHHE MOJIENe MOJIEKYJ (IIapOCTEPHKHEBBIX ).

Baxnelimue mpeacTaBuTeNIn HEOPraHNYECKUX BELIECTB

Bo3nyx — cmech raszoB. CocraB Bo3gyxa. Kwucmopon — saeMEeHT W MpOCTOe
BemecTBo. HaxoxxaeHue Kuciaopoaa B npupose, GU3ndeckue 1 XMMHUUECKHUE CBOICTBA.
Peakium ropeHus MpocThIX M CIOXKHBIX BemiecTB. CrocoObl MOMYyYEeHHs] KUCIOpoia B
naboparopun *u npomsliieHHoCTU.* [Ipumenenue kucinopoaa. [lonsarue 00 okcuaax.
Kpyrosoport kuciaopona B nmpupoze. *O30H — ajioTponHas MoAU(PUKALUS KUCIOPOa.

TemnoBoii 3¢pPexT XuMUIECKOI peakiuy, TEPMOXUMHUYECKHE YPaBHEHHS, IK30- U

SHAOTEPMUYECKUE peakuu. TOIIMBO: YyTOib U METaH. 3arpsi3HEHUE BO3AyXa, YCUICHUE
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MapHUKOBOTO A (PekTa, pa3pylieHrne 030HOBOIO CJlIos. ™

Bonopon — aneMeHT u npocTtoe BenlecTBO. HaxokaeHue BoJopolia B MPUPOJIE,
bu3nUecKkue U XMMUYECKHEe CBOICTBA (Ha MpUMepe B3aUMOACHCTBUS C HEMETAITIAMU U
OKCHUJIaMH METaJUIOB), MPUMEHEHHE, *crnocoObl nonydeHus.™ TloHsTHe O KHUCIOTax U
COJISIX.

KonnuectBo BemiectBa. Monb. Monsiprasgs Macca. 3akoH ABorazapo. MosipHbIi
00BEM razoB. Pacuersl o xumuueckoil popmyiie. PacueTsl MaccoBOM J10JIM XUMHUYECKOT O
AJIEMEHTa B COCJIMHEHUH, KOJUYECTBA BEIECTBA, MOJISPHON Macchl, MOJISIPHOro 0o0beMa
ra3oB. Pacué€rel o XMMHYECKUM YPaBHEHHUSIM.

*®@usuyeckue cBoiicTBa Boabl.™ Bona. Ee cocta, ctpoenue u Mojiekyiabsl. *Boaa
Kak pactBoputelib.* PacTBophl. *IIoHSATHE O HACKIIIEHHBIX M HEHACHIIIIEHHBIX PACTBOPaX.
IToHsiTHEe pPacTBOPMMOCTH BeEIIECTB B Boje.™ Pacuer maccoBo [0/ BeIeCTBa B
pacTBope (IpOlLIEHTHAs KOHIIEHTpauus). MaccoBasi J0Js BelIeCTBA B PacTBODE.
*XuMHueckrue CBOMCTBa BOJIbI (Pa3l0KEHHUE, PEAKIUU C HATPUEM, OKCUAOM KajbIlus,
okcujgoMm cepbl (V) peaknuu ¢ MeTajulamu, KHCIOTHBIMA M OCHOBHBIMHU OKCHJIAMU).
[TonsiTue 06 ocHOBaHUsAX. Posib pacTBOPOB B MPUPOJIE U B )KU3HU YenoBeka. KpyroBopor
BOJIbI B IPUpO/IE. ™ 3arpsi3sHEHUE NPUPOAHBIX BOA. OXpaHa U OUYMCTKA MPUPOHBIX BOJ.

Baxmneiimmme  kiaccel — Heopranmueckux — coeauHeHud.  Kiaccuduxanus
HEOpPraHWuecKux coeauHeHud. OKcuapl: cocTaB, kiaaccudukanus (KUCIOTHBIE,
OCHOBHBIE, *am(poTepHbIe, HecoieoOpa3yrole - Ha npuMepe okcuaa yriepona (1) u
okcuna azora (ll)), Homenknarypa.* *TlonyyeHue™ m XUMHUYECKHE CBOMCTBA OKCUJIOB
(B3ammMopeiicTBUEe ¢ BOJOHM, KucioTamu, mienodamu). OcHoBanus. Kmaccudukamms
OCHOBAHHWM: IIEIOYM W HEPACTBOpUMbIE OCHOBaHUsA. HoMeHKIaTypa OCHOBaHUHU.
du3nyeckue M XUMHUYECKHE CBOMCTBA OCHOBAaHMHN (B3aMMOJACHCTBHE C OKCHJIAMU
HEMETAJIOB, KUCIOTaMH, coisiMu). *[lonydyenne ocHoBaHUM. ™

Kucnotsl: coctas, kinaccudukanus, HOMEHKIATypa, GU3NYECKUe U XUMUUYECKHUE
CBOMCTBa (B3aUMOJEHCTBHE C METaJUlaMH, OCHOBHBIMU OKCHJIAMHU, OCHOBaHHSIMH,
COJISIMHU, HA TPHUMEPE COJITHOW U CEPHOM KHUCIOT), *CrocoObl moiayudeHus.™ Psj
aktuBHoctn MetamioB H. H. bekeroBa. Conu (cpegHue): HOMEHKIAaTypa COJ€ei,
*CcnocoObI MOTYyYeHHS *, B3aUMO/ICHCTBUE COJIeH ¢ MeTaJJIaMy, KUCIIOTaAMH, IIEI0YaMu U
COJISIMH, IPUMEHEHHUE.

[Torsatre 00 aM(dOTEpHBIX THAPOKCHAAX (HA MpUMEpe MUHKA U *aTFOMUHHS™):
*XMMHUYECKHE CBOMCTBA (B3aUMOEHCTBUE C KUCIOTaMH U IIE€JT0YaMHU, PA3JI0KEHUE MTPU
HarpeBaHUM) U MOTy4YCHHE.™

['eneTnyeckass CBSI3b MEXKAY KJacCaMM  HEOPraHUYECKUX  COEAUHEHUH.
['eneTnueckue psabl.

XUMHUYECKHUM SKCIIEPUMEHT: KaueCTBEHHOE ONPEACICHUE CONEPKaHUS KUCIOPOoia
B BO3/yX€; MOJyYEHHE U W3yYEHUE CBOMCTB KUCIOPO/a; HAOIIO/IEHNE B3aUMOIEHCTBUS
BEILIECTB C KUCJIOPOJAOM M yCJIOBUSI BOSHUKHOBEHHUSI U MIPEKpaIlleHUs] TOpeHus (TIoxkapa);
O3HaKOMJIEHHE ¢ o0pa3liaMHi OKCHJIOB U OMHCAHUE WX CBOWCTB; MOJYYEHUE U U3YUCHUE
CBOMCTB BOJIOpojia (ropeHue); HaboaeHue 00pa3lloB BEIIECTB KOJUYECTBOM 1 MOJIb;
MCCJICIOBAHUE OCOOCHHOCTEW PACTBOPEHHUS BEIIECTB C PA3TMYHON PACTBOPUMOCTHIO;
IPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MACCOBOI J10JIEM paCTBOPEHHOTO BEILIECTBA;
B3aMMOJICHCTBHUE BOJIbI C METaIaMU (HATPUEM U KaJlblieM) (BO3MOXKHO UCTIOIb30BAHUE



BUJIEOMATEPUAJIOB); OIPEACIIEHUE PACTBOPOB KHUCIOT M IIeJoYeld C IOMOUIBIO
MH/IMKATOPOB; UCCIIEN0BaHNE 00pa3[0B HEOPTaHUYECKUX BEIECTB PA3IUYHBIX KIACCOB;
HaOJIOZICHHE W3MEHEHUs OKPAacKU HHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH;
nzyueHue B3aumozeincTus okcuaa Menu(ll) ¢ pactBopom cepHON KUCIOTBI, KUCIOT C
METAUIAMHU, PEAKUMW HEUTpadu3alvy; M[OJIyYCHUE HEpPaCTBOPUMBIX OCHOBAaHUM,
BBITECHEHHUE OJTHOI'0 METAJIA APYTUM U3 pACTBOPA COJIU; PELIEHUE YKCIIEPUMEHTAIBHBIX
3a1a4 1o TeMe «BakHenmme Kiraccbl HEOPraHUYECKUX COCIUHEHUI.

[Iepnonnueckuii 3akoH u [leprnonnueckas cucremMa XUMHUYECKUX DJIEMEHTOB
J1. . MenaeneeBa. CtpoeHre aToOMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIE PEAKIINH.

[TepBble MONBITKY KiIaccUu(PUKAIIMN XUMUYECKUX 3JIeMeHTOB. [loHaTHe o rpynnax
CXOJIHBIX JIEMEHTOB (IL[EJIOYHBIE U LIEJIOYHO3EMEIbHbIE METAIIJIbI, TAJIOTEHbI, THEPTHBIE
ra3bl). *J€MEHThI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUIBI U TUIAPOKCHUIBI. ™

Ilepnonnuecknii 3akoH. llepuoamueckas cucremMa XHMMHYECKHX JJIEMEHTOB
. . MengeneeBa. KopoTkonepuonnas u *ymHHonepuoiHas™ ¢gopmel [lepuonnueckoi
cucTeMbl xXumMudeckux anemMeHToB 1. M. Menneneesa. [leproab! u rpynmnsl. @u3ndecknuii
CMBICII ITOPSAIKOBOIO HOMEpa, HOMEPOB NIEPUO/IA U TPYIIIBI MJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX sifep. *M3otonbl.* DnexktpoHsl. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB IepBbIX 20 XUMUUeckux 3aemMeHToB llepuonnyeckoit
cuctembl J[. M. MengeneeBa. XapakTepUCTHKAa XUMHUYECKOIO DJIEMEHTA IO €ro
nonoxeHuro B [lepuognueckon cucreme /. 1. Menneneena.

*3aKOHOMEPHOCTU U3MEHEHUS! CBOMCTB 3JIEMEHTOB MaJIbIX MEPHUOAOB U TJIaBHBIX
MOATPYNI, B 3aBUCUMOCTH OT AaTOMHOIrO (MOpSAJIKOBOrO) HOMepa 3HauyCHUE
Ilepnoanueckoro 3axkoHa M llepuonnueckol CHUCTEMBI XUMUYECKUX JJIEMEHTOB IS
pa3BuTUA Hayku U npakTuku. [{. 1. MenaeneeB — yu€Hblil U rpaxaaHuH.™

Xumuueckass cBsi3b. KoBasieHTHas  (mosisipHass W HENOJsIpHAsi)  CBSA3b.
*DJIeKTPOOTPULIATEIBHOCTh ATOMOB XUMUUYECKUX 3JIEMEHTOB.™ MIOHHAs CBS3b.

Crenenp oxucieHus. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Iponeccs
OKHCJIEHHS U BOCCTaHOBJIEHUSA. OKUCIUTEIN U BOCCTAHOBUTEU.

XHUMHYECKUM OKCIEPUMEHT: HW3y4YeHHE OO0pa3loB BEIIECTB METAJUIOB H
HEMETAJIOB; B3aUMOJIEUCTBUE TMAPOKCHIA LIMHKA C PAacTBOPAMU KHUCJIOT U IIEJIOYEH;
IIPOBEJICHUE OIBITOB, WIITIOCTPUPYIOIIUX IIPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu pa3iokKeHUs, COCTUHEHNSA ).

MexnpenmerHsle CBA3U

Peanuzanmss MeXNpeaMETHBIX CBs3ed IpU HW3YYEeHMHM XHMHHM B 8 Kiacce
OCYILIECTBIISIETCS YEPE3 UCIOJIBb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX TOHIATHUMH, TaK
U TIOHSTHUH, SABJISIOIIMXCS CUCTEMHBIMM JUISl OTIEIBHBIX IIPEAMETOB ECTECTBEHHO-
Hay4YHOT'O IIUKJIA.

OO6uire ecTeCTBEHHO-HAYYHBIE TOHATHUS : HAYUHBINA (PaKT, TUIIOTE3a, TEOPUS, 3aKOH,
aHanmu3, CHHTE3, KIacCUpUKaLus, MEPUOJUYHOCTh, HAONIOJEHUE, OSKCIEPUMEHT,
MOJICIINPOBAHNUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusnka: Marepusi, aToM, JIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKJIMJ, U3O0TOIIHI,
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pPalMOaKTUBHOCTh, MOJIEKYyJa, JJICKTPUUECKUW 3apsill, BEIIECTBO, TEIO0, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, (PU3NYECKUE BEITUYWHBI, SAUHUIIBI U3MEPCHUS,
KOCMOC, TJIaHEeThI, 3BE3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, buocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPAbl, TOPHBIE TOPOJbI, TMOJE3HBIC
HCKOIIaeMbI€, TOIIMBO, BOJIHBIC PECYPCHI.

COIAEPXAHUE OBYUYEHMUA B 9 KIIACCE

BemiecTBo 1 XUMHUECKaAs] peaKLUs

Ilepmonnueckuit 3akoH. Ileproamueckas cucremMa XHMHUYECKMX DIIEMEHTOB
H. . MenneneeBa. CrpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUHM CBOMCTB
XUMUYECKHAX DJIEMEHTOB NEPBBIX TPEX MEPUOAOB, KW, KaJbLUsi U UX COCIUHECHHUN B
COOTBETCTBUM C IIOJIOKECHUEM DJIEMEHTOB B lleproguyeckon cucremMe U CTPOEHUEM HX
aTOMOB.

CrpoeHne BelleCcTBAa: BHIbl XHMHYECKOW CBS3U. THIBI KPUCTAUNIMYECKHUX
peléToK, *3aBUCUMOCTh CBOWCTB BEILIECTBA OT TUIA KPUCTAINIMYECKON PEIIETKU U BUJA
XUMHUYECKOM CBS3U.™

Knaccudukanus 1 HOMEHKJIaTypa HEOpraHMUECKHUX BEIIeCTB (MEXAyHapoaHas U
TpUBUAJIbHAs). XMUMUYECKHE CBOMCTBA BEILLECTB, OTHOCSIIMXCA K Pa3IMYHBbIM Kiaccam
HEOPraHUYECKUX COCAUHEHNN, T€HETUYECKas CBSI3b HEOPTaHUYECKUX BEIECTB.

Krnaccudukanus XuMU4YecKuX peakiyil Mo pa3IMuHbIM MpPU3HAKaM (110 YHUCIy U
COCTaBY YYacCTBYIOIIMX B PEAKIMU BEILIECTB, IO TEIUIOBOMY 3(PPEeKTy, M0 M3MEHEHUIO
CTENIEHEH OKHUCIIEHHS XHMMHMUYECKHX D3JIEMEHTOB, *MO0 OOpaTMMOCTH, IO Y4YacTHIO
KaranuzaTopa).* OK30- U DJHJIOTEPMHUYECKHE peakiuuu. *TepMOXUMHYECKHe
ypaBHEHHUS. ™

*[lonsiTie O cKOpocTHM XuMudeckol peakuuu. lloHsaTue o0 oOpaTHUMBIX U
HEOOpaTUMBIX XUMHUYECKHUX peakiusx. [IOHATHE O TOMOr€HHBIX W TeTEPOreHHBIX
peakuusax. [TonsTue o xumryeckoM paBHOBecHH. CMEIIEHHE XUMUYECKOTO PABHOBECHSI.
@akTOphl, BIUSIOMINE HA CKOPOCTh XUMHUYECKOM PEAKLUUU U MOJOKEHUE XUMHUECKOTO
paBHOBECHS. ™

OKHCINTENBHO-BOCCTAHOBUTEIILHBIE peakuuy, AIIEKTPOHHBIN OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBHON peakiuu. COCTaBIICHHE YPABHEHUIN OKHUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIMI ¢ HCIOJIB30BAaHUEM METOa 3JIEKTPOHHOr0 OataHca.

Teopust PNEKTPONIUTUUECKON TUCCOLMALMU. DIIEKTPOJUTHUECKAS JTHCCOLMAIML.
DOneKTpoauThl W HEINEKTpoauThl. KaTuoOHBI, aHMOHBIL. *MexaHu3M JHCCOLMALMU
BEUIECTB C pa3IMYHBIMM BHJAMHU XHUMHYECKOM cBs3u. [loHATHE O cTeneHu
auccouranuu.™ CUIIbHBIE U CJTa0ble 3JIEKTPOIUTHI.

Peaknnn moHHOrOo OOMeHa. Y CIOBHUS MPOTEKAHUS PEAKIMK MOHHOTO OOMEHa 0
KOHIA. IlonHbIe U COKpal€HHbIe HOHHBIE YPAaBHEHUS peakuui. XUMHUYECKUE CBOKCTBA
KHUCJIOT, OCHOBaHUM M COJIEl B CBETE MPEACTABICHUI 00 3IEKTPOIUTUYECKOM
mucconranmu. Cpena pactBopa. KadecTBeHHBIE peakiMuM Ha KaTHOHbI M aHUOHBL:
XJIOpUI-, OpomMuA-, HOAMA-, CyiabdaT-, KapOoHaT-, cuiauKar-, (ocdar- aHUOHBL;
TUJPOKCHUI-MOHBI; KATHOHBI aMMOHMSI, MarHusl, KaJablIMs, ATFOMUHUA, ene3a (2+) u (3+),



Meau (2+), HMHKA, MPUCYTCTBYIONINE B BOJHBIX PACTBOPAX.

XHWMHYECKUM 3KCHEPUMEHT: O3HAKOMJIEHHME C MOJEISAMU KPHUCTAUIMYECKUX
PEIIETOK HEOPraHUYECKUX BEIIECTB — METAIJIOB U HEMETaIoB (rpadura U anMasa),
CIIOKHBIX BEIIECTB (XJOpUAa HATpuUsl); HCCIEAOBAHME 3aBUCUMOCTH CKOPOCTHU
XUMHUYECKOW pPEaKIMU OT BO3JACHCTBHA pa3iIMYHBIX (PAKTOPOB; HCCIEIOBAHUE
AJIEKTPONPOBOIHOCTH PACTBOPOB BELIECTB, MPOLIECCa AUCCOLMAIIMM KUCIIOT, HIEJIOUel U
coigeil  (BO3MOKHO  HCIIOJIb30BAHHWE  BHUJIEOMATEPUAIOB); IMPOBEJACHHE  OIIBITOB,
WUTIOCTPUPYIOMINX TPU3HAKKW TPOTEKaHUsI pEeakuil HOHHOro oOMmeHa (oOpa3zoBaHuE
OCaJiKa, BBIJEIICHUE ra3za, 0Opa30BaHHUE BOJIbI); OINBITOB, WUIOCTPUPYIOIMIMX MPUMEPHI
OKHCITUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakuui (ropeHue, peakuuu pas3iokKeHUs,
COEJIMHEHHUA); PACIO3HABAHUE HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KaueCTBEHHBIX
pEeaKIMii Ha MOHBI; PEIICHUE IKCIIEPUMEHTAIbHBIX 3a]1a4.

Hemeramnnbl u ux coenuHeHus

OO6mas  xapaktepucTuka rajgoreHoB. (OCOOEHHOCTH  CTPOCHHsSI  aTOMOB,
XapaKTepHbIe cTeneHn okuciienus. Ctpoenne u (pu3ndeckue CBOMCTBA MPOCTHIX BEIIECTB
— raJJoreHoB. XMMUY€ECKHE CBOICTBA Ha MPUMEPE XJI0pa (B3aUMOIEHCTBUE C METAJUIAMH,
HEMeTa/llaMi — BOJOPOJIOM M KHUCJIoponoM, *menouamu™). XmopoBogopon. ConsiHas
KHCJIOTa, XUMUYECKHE CBOMCTBA, *monydeHue™, npumeHeHue. *JleiicTBue Xxjopa u
XJIOPOBOJIOPO/Ia HA OpPTraHM3M ueloBeka.™ Ba)kHelrne XJIOpuabl U UX HaXOXKJECHUE B
MIPUPOJIE.

O6mas xapaktepuctuka d371eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB KHCJIOPOJIa U Cepbl. XapaKTEPHbIE CTETIEHN OKUCIICHUS.

CrpoeHre M (pU3NYECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEPBI.
AmnnoTrporniHble  MOAU(MUKAIMU KUCIOpOAa W cepbl. XUMHUYECKHE CBOWCTBA CEpPbI
(B3ammojeiicTBUEe *Cc HemeTaulaMu™ — BOJAOPOJAOM M KHCIOPOJIOM, METaJlJIaMH,
*KOHIICHTPUPOBAHHBIMU a30THOM W cepHOM Kucioramu).* CepoBOAOPOI: CTPOCHUE,
bu3nuecKkue U XMMHUYECKHUE CBOMCTBA (KUCIIOTHBIE U BOCCTAHOBUTEIbHBIE CBOICTBA).
Oxkcuibl cepbl Kak MPEACTaBUTENHN KUCIOTHBIX OKcHI0B. CepHas kuciora: Gu3nuecKue
U XUMHYecKue cBoicTBa (obmue u crneuuduueckue). Comu CEepHOW KHUCIOTHI,
KAueCTBEHHAs peakiys Ha cyinbdaT-uoH. CepHucTas KucioTa. *XUMHUYECKHE PEaKIIH,
JeXale B OCHOBE MPOMBIIUIEHHOTO CIoco0a TMONY4YeHHUs] CEePHOM KHUCIOTHL *
Haxoxnenue cepsl u €€ coequHeHnit B mpupoze. [Ipumenenue cepol U €€ COeIMHEHUN B
ObITYy W B MPOMBIIUIEHHOCTH. *XHMHUYECKOE 3arpsi3HEHHWE OKPYXKAIOIMIEeH Cpeibl
COEIMHEHUSIMU Cephl (KUCIOTHBIE JOX/IH, 3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI
ero npeaoTBpanieHus.

O61mmas xapakTepucTuka 3eMeHToB VA-rpynmnbl. OcOOEHHOCTH CTPOEHUS aTOMOB
azoTa u gocdopa, XapaKTepHbIE CTETIEHH OKUCIICHHUS.

A30T, pacnpocTpaHEHHE B TpuUpoje, (U3MYECKHME M XHUMHUYECKHE CBONCTBA
(B3aMMOJIEHICTBME C METaUIaMHd U HEMETa/UNIaMH - KHUCJIOPOJIOM M BOIOPOIOM).
KpyroBopor azora B mnpupoge. AmMuak: ¢(U3MYECKHME U XUMHUYECKUE CBOMICTBA
(oKHCTIeHHe, OCHOBHBIE CBOWCTBAa BOJHOTO pacTBOpa), *moiiyueHue™ u mpuMeHEHHe.
Conu amMMOHMS: cOCTaB, (QU3MYECKHE M XUMHYECKHE CBOWCTBA (pa3iiokKeHHE,
B3aUMOJICUCTBHE CO WIENOYamMu), NpuMeHeHue. KadecTBeHHass peakuus Ha HOHBI
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aMMOHUsS. A30THas KHUCJIOTa, €€ (u3MYecKhe W XHMHUYECKHE CBOWCTBa (0OIIHMe u
cneruuyeckne), *nomydenwe.®* Hwutparel (paznoxeHue). A30THUCTash KHUCIOTA.
Hcrnonb3oBaHne HUTPATOB M COJIEM aMMOHHSI B KaueCTBE MHHEPAJIbHBIX yT0OpEHUH.
*XUMHYECKOE 3arps3HEHHE OKPYXAIoLIEH Cpelbl COENMHEHHSIMHU a30Ta (KHCIOTHbIE
JO0X/IU, 3arpsI3HEHNE BO3/lyXa, IOYBBI U BOJOEMOB). *

®ocdop, *amnorponnsie Monudukanuu docdopa,* puznyeckue U1 XUMUUYECKUE
CBOMCTBa (B3aMMOJEHCTBHE C METAJUIAMH, HEMETaUIaMH, *KOHLIEHTPHUPOBAHHBIMU
a30THOM W cepHoil kucimotamu).* Okcupn docdopa (V), oprodocdopHas kuciora:
¢u3nueckue M XUMHUYECKHE CBOMCTBa, *monydyeHue.® *[loHsiTHE O MUHEpaIbHBIX
ynoopenusix: HUTpaThl U docdatel. [loHATHE 0 KOMIUIEKCHBIX ymoOpeHusx.* OOmas
XapakTepucTuka 31emMeHToB [VA-rpynmbsl. OcOOEHHOCTH CTPOEHUSI aTOMOB YIJIepoaa U
KpeMHHs. BaneHTHOCTh M XapaKTepHbIE CTENEeHH OKUCICHHMsS aTOMOB yriepojaa Hu
KpemHusi. Pacripoctpanenue yriaepojia B IpUpoe, XapakTepHbI€ CTENEHU OKUCIICHUSI.

VYrnepon, amnorponHsle Moaudukauuud (rpadur, anMas), (U3NYECKUE H
XMUMHUYECKHE CBOMCTBA MIPOCTHIX BEIECTB (B3aUMO/ICHCTBHUE C METAJUIAMHU, HEMETAIJIaMH,
*KOHIICHTPUPOBAHHBIMM a30THOM M CepHOM KucioTamu)*. AxacopOuus. Kpyrosopor
yraepoaa B npupoxae. Okcuasl yriepoga, ux (U3NYECKHe U XMMUYECKHE CBOMCTBA,
MOJIy4deHUE W TPUMEHEHHE, JEHCTBUE Ha OpraHu3M 4YeloBeKa. *DKOJIOrH4YecKue
npoOJieMbl, CBs3aHHbIE ¢ okcuaoM yriepoaa(lV); runoresa rio0aibHOrO MOTEIUICHUS
KJIMMaTa; MapHUKOBBIN 3(dekT.* VYromapHas kuciora u €€ coiu, uX (Quandyeckue u
XAMHYECKHE CBOWCTBA, *MoilyueHHe MW mpuMeHeHue.™ KauecTBeHHas peakuus Ha
KapOoHaT-uoHBI. Vcronb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, POMBIIIJIEHHOCTH U
CEJIbCKOM XO03SMCTBE.

O6mume mpexacraBieHuss 00 OCOOEHHOCTSX COCTaBa U CTPOEHHUS OPraHMYECKHUX
COEIMHEHUH yriepo/ia (Ha MpuMepe MeTaHa, STUJIEHA, 3TAHOJa, YKCYCHOM KUCIOTHL. *MX
COCTaB M XuMHueckoe ctpoeHue. Knaccupukanus oprannyeckux Bemects.™ [lonstue o
OMOJIOrMYeCcKH Ba)XKHBIX BEIIECTBAX: KUpaX, OeiKax, yrieBojax — U UX POJIH B KU3HU
yenoBeka. *MaTrepualibHOE €JMHCTBO OPTraHMYECKUX U HEOPTraHUYECKUX COCTMHEHUM. *

KpemHuuii, ero ¢usnueckue © XUMHYECKHE CBOHCTBa (Ha mpHUMeEpe
B3aUMOJICUCTBHUS C MeETAIaMd W HEMETaulaMH), *MoiydeHue®* U NpUMEHEHHUE.
*Coenunenust kpeMHus B npupoze. Oouue npeacrapieHuss 06 okcuae kpemuus(IV) u
KpeMHHeBou kuciaore. CUIMKaThl, GU3NUECKUE U XUMHUYECKHUE CBOMCTBA, MOTyYEeHUE U
MpUMEHEHUE B OBITY, MPOMBIIUIEHHOCTHU (B MEAUIIMHCKOMN, JJIIEKTPOHHOM, CTPOUTENLHON
u Jp.). Baxuelmue cTpouTenbHble MaTepuajbl: KepamMHKa, CTEKIO, I[EMEHT, OETOH,
xene300eTroH. [IpobieMbl 0€30MacHOr0 UCIOJIB30BAHUSI CTPOUTEIBHBIX MATEPHUATIOB B
MIOBCEIHEBHON KU3HHU. *

XUMUYECKUN SKCIEPUMEHT: M3ydeHHE OOpa3loB HEOPraHMUECKHX BEIIECTB,
CBOMCTB COJIIHOM KHCJIOTBHI; IIPOBEJACHUE KAaUECTBEHHBIX PEAKUMUA Ha XJIOPHUI-UOHBI U
HAOMIO/ICHNE TPU3HAKOB WX TMPOTEKAHUS; OMBITH, OTpakawmue QUINIECKUe Hu
XUMUYECKUE CBOWCTBA TajJOr€HOB W MX COEAMHEHUN (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUATIOB); O3HAKOMJICHME C o0pa3liamMu  XJOpUJIOB  (TallOr€HUIOB);
O3HaKOMJIEHHE C oOpa3laMu cepbl U €€ COCIUHEHUSMHU (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHUANIOB); HaOIIOZEHUE Tpoliecca OOyIrJIMBaHUS caxapa MojA JAEHCTBUEM
KOHI[EHTPUPOBAHHOW CEPHOM KUCIOTHI; N3YUCHHE XUMUUYECKUX CBOMCTB pa30aBICHHOU
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CEpHOM KUCIIOTHI, TPOBEICHUE KaUeCTBEHHOM peakuu Ha Cyab(]ar-uoH u HabII0AeHIE
Mpu3HaKa e€ MPOTEeKaHus; O3HAKOMJIEHHE ¢ PU3MUECKUMU CBOWCTBaMU a3ota, hochopa
U UX COEIMHEHUN (BO3MOXHO HCII0JIb30BAHUE BUIEOMATEPHUAIIOB), 00pa3liaMH a30THBIX
1 (pocopHBIX yaoOpeHuii; MoJydeHHe aMMUaKa U U3y4YE€HHUE ero CBOMCTB; IPOBEACHUE
KayeCTBEHHBIX pEaKIMil Ha MOH aMMOHMS U (ocaT-UOH U U3yUEHHUE NMPU3HAKOB HX
IIPOTEKAaHUsA, B3aUMOJCUCTBUE KOHLEHTPUPOBAHHOM a30THOM KUCIOTBl C MEABI0
(BO3MOXXHO HCIIOIB30BAHUE BUIEOMATEPUATIOB); U3YUEHUE MOJIETEH KPUCTATUIMUECKUX
pelmérok anMmasa, rpaura; 0O3HAKOMJIEHHE C IPOLECCOM aacopOLMU pacTBOPEHHBIX
BEILECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTUBOrasa; IMOIyYEHUE
YTJIEKUCIIOrO Ta3a U M3yYEHHME €ro CBOWCTB; MPOBEIECHHE KAYECTBEHHBIX PEAKLMWA Ha
KapOOHAT- ¥ CWIMKAT-UOHbl U W3y4YEHUE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMIICHUE C
MPOAYKIIMEN CUIIMKATHOW IMPOMBIIUIEHHOCTH; PEIIEHUE SKCIEPUMEHTANIBHBIX 337a4 10
TeMe «BaxHellne HeMeTallIbl U UX COSAMHEHUS.

Merauibl 1 UX COEITUHEHHUS

OO011ast XapakTepUCTUKA XUMUYECKUX JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUHU MX
nonokenus B Ilepunonnueckon cucreme xumnuueckux 3iemeHToB 1. . MenneneeBa u
ctpoeHus aromoB. CTpoeHne MmeTauioB. Meramnyeckas CBs3b M MeTajuInyecKas
KPUCTAJUIMYECKasd PEMIETKA. OJIEKTPOXUMHUYECKUM PAX HANPSHKECHUHM METalIOoB.
DU3UYECKUEe U XUMHYECKHUE CBOMCTBA METAJJIOB (B3aMMOJECUCTBUE C KHUCIOPOJOM,
BOJIOHM, KucioTamMu). *OO01mue crnocoObl nmojgydeHuss MetaioB. [loHsaTue o koppo3uu
METaJIJIOB, OCHOBHBIE CIIOCOOBI 3alIUTBI MX OT Koppo3uu. CraBel (CTaib, YYTyH,
JTIOPATIOMUHUN, OpOH3a) M UX IPUMEHEHHUE B OBITY U MPOMBIIIJICHHOCTH.*

[llenounble MeTamabl: mMonoxkeHue B llepronnueckor cUCTEME XUMHYECKHX
anemeHToB /. . MenneneeBa; ctpoenue aromoB. Haxoxnenue B npupoe. Pusnueckue
1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUAbI U TUIPOKCUJIBI HATPHUS
u Kanus. [IpuMeHeHne menoyHbIX METAJIIOB U UX COCIMHEHUM.

[IlennoyHO3eMeNbHBIE METAJIIBI MArHUW U KaJIbLIUN: noJI0)KeHue B [lepuoanyeckoit
cucteMe XuMuueckux aeMeHToB Jl. . Menneneesa; CTpoeHre UX aTOMOB; HAX0KIECHUE
B npupoje. Pusnueckne U XUMHUYECKHE CBOMCTBAa MarHusi W Kajblus. Baxueiiiue
COCIMHEHUs KalbIus (OKCHI, TUAPOKCHUI, coiin). *JKECTKOCTh BOABI U CIOCOOBI €€
ycTpaHeHus. ™

AmromuHui: nonoxenue B Ilepuoguyeckoid cUCTEME XMMHYECKHUX 3JIEMEHTOB
. W. MengaeneeBa; CTpO€HHME aToMa; HaxoxJIeHWe B mnpupone. dusmyeckue wu
XUMHYECKHNE CBOWCTBA alOMHUHUS. AMQOTEpHBIE CBOWCTBA OKCHAA U THAPOKCHIA
ATIOMUHUSL.

Kenezo: nonoxkenne B Ileprogmdeckod CUCTEME XHUMHUYECKHX JJIEMEHTOB
J. W. MengeneeBa; CTpOCHHE aTOMa; HaxoXkJIeHWE B npupone. duznueckue u
XUMUYECKUE CBOMCTBA Jkele3a (B3auMOICHCTBUE ¢ METAJIJIaMU, KUCIOTaAMU U COJISIMM).
Oxkcunpl, tunpokcuasl u conu xenesa(ll) wm kenesa(Ill): cocrtaB, cBoiicTBa
*nonyyenue.™

XUMHYECKHUH SKCTIEPUMEHT: 03HAKOMJICHHE C 00pa3IiaMy METAJIOB H CILIABOB, UX
(bU3MUECKUMHU CBOMCTBAMU; M3YyUYECHHUE PE3YJIHTATOB KOPPO3UU METAUIOB (BO3MOXHO
WCIIOJIb30BAHUE BHICOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOICUCTBUS OKCH/IA KAJIBIIHS U
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HATpPHs C BOJOM (BO3MOXHO HCIIOJIb30BAaHUE BUIEOMATEPHUAIIOB); UCCIIEIOBAHUE CBOICTB
AKECTKOW BOJBI, Mpoliecca TOPEHHMs kKejne3a B KUCIOpoAe (BO3MOKHO HMCHOJIb30BAHUE
BUJICOMATEPUAJIOB); TPU3HAKOB MPOTEKAHMS KaY€CTBEHHBIX PEAKIMi Ha MOHBI (MarHus,
KaJblusi, amomuHusa, nuHka, skeneza(ll) u xemesza(lll), menu(Il)); nHaOmoneHue wu
OMHMCAHUE TMPOLECCOB OKpAlIMBAHUSl IUIAMEHW HMOHAMHM HATpUs, KU W KaJblUA
(BO3MOKHO HCIIOJIB30BaHUE BHUACOMATEPHUAIIOB); UCCIeA0BaHUE aM(OTEPHBIX CBOICTB
TUAPOKCHUIA aIFOMUHUS U THAPOKCHUIA IUHKA; PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aJ1ay 10
TeMe «BaxkHenme MeTauibl U UX COSIUHEHUSI.

XUMHs ¥ OKpYKarolias cpena

*HoBble MaTepuaibl U TEXHOJOTHH. BeliecTBa U maTepuanbl B IMOBCEIHEBHOU
KU3HM 4YeIIOBEKa. XMMHS M 310pOBbe. be3omacHOe WCIOIB30BAHUE BELIECTB W
XUMHYECKUX peakiuii B ObiTy. IlepBas mnoMomp 0pH  XUMHYECKHX  OXOTax
1 oTpaBieHusAX. OCHOBBI FKOJIOTMYECKON IPaMOTHOCTHU. *

*XUMHUYECKOE 3arpsA3HEHHE OKpY’Kamlled cpelapl (IpenenbHas AOIyCTUMas
koHieHTpaius BemecTB — [1J1K). Ponbs Xxumuu B perieHnn 3KoJI0ruueckux npoosaem. ™

*[IpupoaHble UCTOYHUKU YTIIEBOJIOPOAOB (Yroiab, HPUPOIHBIA ra3, HEPTh),
MPOJYKTHI UX MEPepabOTKHU, UX POJIb B OBITY U MPOMBIIIIIEHHOCTH. *

XHUMHYECKUI 3KCIEPUMEHT: U3yYEHHE OOpa3lOB MaTEpHAIOB (CTEKIIO, CIUIABBI
METaJJIOB, TOJIUMEPHBIE MaTepUasl).™

MexnpeaMeTHbIe CBSI3U

Peanuszanus MeXINpenIMETHBIX CBs3ed NpU H3YyYEeHHMM XUMHM B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 NCMOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MTOHITHIH, TaK
U TIOHSTHUMH, SBISAIOLIUXCS CHUCTEMHBIMH MJIsl OTAEIbHBIX HPEIMETOB ECTECTBEHHO-
HAyYHOTO LUKJIA.

OO61ure ecTeCTBEHHO-HAYYHBIE MTOHSATHUS . HAYYHBIN (haKT, THIIOTE3a, 3aKOH, TEOPHS,
aHalu3, CHUHTE3, KIacCU(pUKaLusi, NEPUOJUYHOCTb, HAONIO/EHUE, OSKCIIEPUMEHT,
MOJIETHPOBaHNE, M3MEPEHHE, MOJENb, SBIEHUE, MApPHUKOBBIN 3 (EKT, TEeXHOIOTHs,
MaTepuabl.

dusuka: maTepus, aTOM, DJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHJ, H3O0TOIIHI,
PaMOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUUECKHUM 3aps], MPOBOJHUKH, MOTYIPOBOIHHUKH,
JIUBJIEKTPUKH, POTOIIEMEHT, BELIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTb, KpUCTa/NIMUecKas pemérka, CIUIaBbl, (QU3NUecKue
BEJIMYMHBI, €AMHULIBI M3MEPEHUs, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/bI,
ComnHie.

buonorust: ¢orocuntes, avixanue, Ouocepa, >KOcCHCTEMa, MHUHEPAIBHBIC
y100peHUsI, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, rugpochepa, MUHEpaNbl, TOPHBIE MOPOABI, IMOJIE3HBIE
UCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.

I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHWA YYEBHOI'O ITPEJAMETA
«X1UMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA



B nenom pesynbrarsl ocBoeHusi obywatouumucs c¢ 3IIP yueGHoro mpenmera
«XuMUS» NODKHBI COBIMANaTh C pesyiapTatamu DenepanbHO pabodeid MpOrpaMMbl
OCHOBHOT0 00111eT0 00pa3oBanusi. Hanbosee 3Ha4uMbIMU SIBIISIOTCS:

JIMYHOCTHBIE PE3YJIbTATDI:

JInuHOCTHBIE Pe3ybTAaThl OCBOEHHS MPOTrPAMMBI OCHOBHOT'O O0IIIETO 00pa30BaHMs
JOCTUTAIOTCS B XO/€ OOyYeHHUs] XUMHUU B E€AMHCTBE Y4YeOHOH M BOCHHUTATENHLHOMN
JESTENbHOCTHA B COOTBETCTBUU C TPAJUIMOHHBIMU POCCUUCKUMH COLMOKYIbTYPHBIMHU U
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHSATHIMH B OOIIIECTBE IPABUIAMHU 1 HOPMaMHU
MOBEACHUS U CITOCOOCTBYIOT MIPOLIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COLIMATIA3AIIUU
00y4Yarommxcs.

JInuHOCTHBIE pe3yabTaThl OTPAKAIOT TOTOBHOCTD oOyyJaronmxcs
PYKOBOJICTBOBATHCSI CUCTEMOW MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMI M pacIIMpeHue
OIIBITA JICSITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTprOTUYECKOTIO BOCITUTAHUS:

LHEHHOCTHOI'O OTHOIIEHUS] K OTE€YECTBEHHOMY KYJIBTYPHOMY, MCTOPHYECKOMY U
Hay4YHOMY HaCJEAUI0, TOHUMAaHUS 3HAUEHUSI XUMUYECKOW HAYKHU B )KM3HU COBPEMEHHOTO
oOlIecTBa, CHOCOOHOCTH BIAAETh JOCTOBEPHOW HWH(MOpManuend O MepeaoBbIX
JOCTHKEHUSAX U OTKPBITUSX MUPOBOW M OTE€UECTBEHHOW XMMHH, 3aNHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUAX 00 yCTpOICTBE MUpa U 00ILIECTBA;

2) rpa’kJaHCKOI'0 BOCIIUTAHUSA:

MPEACTABIEHUS O COLMAIbHBIX HOPMAX U MPABWIIaAX MEKIMYHOCTHBIX OTHOIIEHUN
B KOJUIEKTHBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOM,
yueOHO-UCCIIeI0BATENbCKOM, TBOPUECKON U IPYrUX BUJIAX JI€ATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOM  JEATENbHOCTH  IPU  BBIOJIHEHUH  Y4EOHBIX,
MO3HABATEIHHBIX 33/1a4, BHIMIOTHEHUU XUMHUECKUX IKCTIEPUMEHTOB, CO3JJaHUN YIECOHBIX
IIPOEKTOB, CTPEMJICHUS K B3aMMOIOHMMAHHUIO M B3aMMOIIOMOIIM B IMPOLIECCE ITOU
y4eOHOH AEsATEeNbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIECHUE U IMOCTYNKU CBOUX
TOBapMILE C IO3WLMHA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEACTBUN MOCTYIIKOB;

3) UEHHOCTH HaYYHOr'O MO3HAHUS:

MHUPOBO33PEHUYECKUX NPEACTABICHUM O BEIIECTBE M XHWMHYECKOM PpEAKIIHH,
COOTBETCTBYIOILIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAYKU U COCTABIISIFOIIMX OCHOBY
JUIsl TIOHUMaHHUS CYIIHOCTM HAyYHOW KapTHUHBI MHpA, MPEICTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IIPUPOIbI, B3aUMOCBS3SIX UETIOBEKA C MPUPOJIHOM Cpesloi, o
PO XMMHUH B TO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIX MOTHBOB, HANPABJICHHBIX HA MOJY4YEHUE HOBBIX 3HAHUN MO
XUMUU, HEOOXOJTUMBIX JJIs1 OOBICHEHUSI HA0II0/1aeMbIX MTPOIIECCOB U SBJICHUIA;

MO03HABATEIHLHON, MH()OPMAIMOHHON W YHMTATEIHCKOW KYJIBTYpPhI, B TOM YHUCIE
HABBIKOB CaMOCTOSATEIbHON paboThl ¢ Y4EOHBIMU TEKCTAMH, CIIPABOYHOM JIMTEPATYpOH,
JOCTYIHBIMU TEXHUYECKUMH CPEICTBAMH WH()OPMALIMOHHBIX TEXHOJIOTUH;

uHTEpeca K OOY4YEeHHI0O M T[IO3HAHMIO, JH0OO03HATEIBHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K CaMO00pa30BaHUIO, TPOCKTHON U MCCIIEA0BATENbCKON JAEATEIbHOCTH, K
OCO3HAaHHOMY BBIOOpY HAINPaBICHHOCTH U YPOBHS 00yUeHUs B JaJIbHEHIIEM;
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4) popmMupoBaHUs KYJIbTYPhI 310POBbSI:

OCO3HAHMS LEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKHU Ha 3JI0POBBIM 00pa3 *U3HU, OCO3HAHUS MOCTIEACTBUN U HETIPUSTHUS BPEIHBIX
NPUBBIUEK (YHNOTPEOJEHUS] aJIKOroJisl, HApKOTUKOB, KYypEeHUs), HEO0OXOIUMOCTH
coOJIOIEHHs. TIPaBUJI OE30MAaCHOCTH MPH OOpalIeHUH ¢ XMMHUYECKHMHU BEIIECTBAMU B
OBITY U pealbHOU KU3HU;

5) TpyAOBOr0 BOCIIUTAHMSL:

MHTEpeca K MPAKTUYECKOMY M3yuYeHHIO Mpodeccuil U Tpyla pa3IudyHOro poja,
YBaXXEHUE K TPYAY U pe3yjibTaTaM TPYAOBOHM JAESITEIbHOCTH, B TOM YHCIE Ha OCHOBE
NPUMEHEHUS MPEIMETHBIX 3HAaHUW M0 XMMHUH, OCO3HAHHOTO BbIOOpa MHIMBUAYaIbHOU
TPAEKTOPUMU TPOAODKEHHS] 00pa3oBaHHUS C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HMHTEPECOB W TOTPEOHOCTEH, YCIEUTHOM
npodecCuOHATBHON JEATENbHOCTH W PA3BUTUS HEOOXOJUMBIX YMEHHM, TOTOBHOCTb
aJanTHPOBATHCA B MPOPECCUOHAIBHOU CPEE;

6) 9KOJIOTUYECKOT0 BOCIIUTAHUS:

AKOJIOTHYECKH 11eJ1eCO00Pa3HOro OTHOIIEHUS K MPUPOJIE KaK UCTOUHUKY KU3HU HA
3emMie, OCHOBE €€ CyIIEeCTBOBaHMs, MOHUMAHHS LIEHHOCTH 3J0pOBOTO M 0€30MacHOro
oOpa3a >KM3HH, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (U3MUYECKOMY W
MICUXUYECKOMY 370pOBBI0, OCO3HAHMS LIEHHOCTH COOJIFOJCHMS MpaBuUi 0€301acHOro
MOBEJICHUS pU paboTE C BEILIECTBAMHU, a TAKKE B CUTYaALUAX, YTPOKAIOUIUX 3J0OPOBBIO U
YKM3HHM JIFOJICH;

CIIOCOOHOCTH TPHUMEHATH 3HAHUS, MOJydaeMble NPU H3YYEHUU XUMHUH, IS
pelIeHusl 3a/1ay, CBA3aHHBIX C OKpY Karollell MpUpOAHON Cpeoil, OBBIIEHUS YPOBHS
AKOJIOTMYECKOMN KyIbTYphl, OCO3HAHMS ITI00AIBHOIO XapaKTepa 3KOJOrNYECKHUX MpodIeM
Y IIyTE€W UX PELIeHNUs TOCPEICTBOM METO/I0B XUMUU;

AKOJIOTUYECKOT0 MBIIUICHNUS, YMEHHSI PYKOBOJICTBOBATHCS UM B TIO3HABATEILHOM,
KOMMYHHKAaTUBHOW U COLIMAJILHOMN IIPAKTHUKE.

METAIIPE/IMETHBIE PE3VJIBTATBI

MeramnpeaMeTHbIE PE3YIbTaThl OCBOCHHS 00pa30BaTEIbHOW IMPOrPaMMBI 10
XMMHUHU OTPa)KaloOT OBJIAJICHHE YHUBEPCAIbHBIMU IMO3HABATCILHBIMU JCHCTBUAMH, B TOM
B 170 (<

1) ©a30BbIe JIOTHYCCKUE ICHCTBUA:

BBISIBJIATH TIPUYMHBI U CJICICTBUS MPOCTHIX XUMHUUCCKUX SBJICHH;

OCYIIECTBIIATh CPABHEHUE, KIACCH(DHUKALINI0 XUMHUUECKUX BEIIECTB 10 3aaHHBIM
OCHOBAHHUAM M KPUTEPHUAM JIJIS YKA3aHHBIX JIOTHYECKUX OTepariuii;

CTPOUTH JIOTUYECKOE CYXIEHHE TOCIIE MPEIBAPUTEIHLHOIO aHAIN3a, BKITIOYAOIICe
YCTaHOBJICHHE MIPUYMHHO-CICICTBEHHBIX CBSA3EH

CO3/1aBaTh, MPUMEHSITHh U MPEOOPA30BBIBATH 3HAKU U CUMBOJIBI, MOJICIH U CXCMBI
TS pElIeHns y4eOHBIX M ITO3HABATEIBHBIX 3a/1a4 C MIOMOIIIBIO [Te1arora;

OPOTHO3HPOBATh BO3MOXKHOE PpAa3BUTHE XMMHUYECKMX IMPOIECCOB M HX
TIOCJIE/ICTBUS,

2) 6a30BbIC UCCIIEIOBATEIILCKUE ICHCTBUS:

C MOMOIIIBIO TIeJIarora MPOBOJAUTh XMMHUYCCKHI OIBIT, HECIIOXKHBIH 3KCIIEPUMEHT,
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JUIS. YCTAHOBJICHHSI OCOOCHHOCTEH 00BbEKTa U3YyUEHHs, IPUUMHHO-CJICICTBEHHBIX CBSI3CH
1 3aBUCUMOCTEH 0OBEKTOB MEXKITY COOOM;
C TIOMOIIBIO TIelarora WJIA CaMOCTOSITEIBHO (HOPMYIHPOBATh OOOOIICHUS H
BBIBOJIBI IT0 PE3YJIbTaTaM MPOBEACHHOTO HAOJIOICHUS, OIIbITA;
3) pabota ¢ uHpOpMaLUEH:
BBISIBJISATh JICUINATB MHPOPMAIMH, JTaHHBIX, HEOOXOAMMBIX I PCIICHUS
MMOCTaBJICHHOM 3aJauM;
npeoOpazoBbIBaTh HH()OPMAIIHIO U3 OJHOTO BUAA B IPYTOH (TaOJIMIly B TEKCT U
mp.);
UCKaTh WJIM OTOMpaTh WHPOPMAIUIO WIH JaHHBIE W3 WCTOYHHUKOB C YUETOM
NpEeUIOKCHHON yu4eOHOM 3a7aun U 3aJaHHBIX KPUTCPUEB.

OBnajzieHre YHUBEPCATbHBIMU Y4€OHBIMH KOMMYHUKATUBHBIMU JICHCTBUSIMU:

OpraHU30BbIBaTh y4eOHOE B3aMMOJEHUCTBHE B IpyIIe (OnpeaensaTh o0lmue Uei,
pacrpenensaTh poiiy, JOrOBAPUBATHCS APYT C IPYTOM U T. [I.).

C MOMOIIBIO NENArora Wiu CaMOCTOSITENbHO COCTABIIATh YCTHBIE U NMHUCbMEHHBIE
TEKCTBl C KMCHOJIb30BAHUEM WJUIIOCTPATUBHBIX MATEPUAJIOB ISl BBICTYIUICHUS IEPE
ayJIUTOpPHEN;

OpraHU30BbIBaTh Y4€OHOE COTPYIHUYECTBO M COBMECTHYIO JESITEIBHOCTH C
YUHUTENIEM U CBEPCTHUKAMU; padOTaTh MHIMBHIYAJIbHO W B TPYIIIE: HAXOIUTH OOIIee
pelieHre M pazpemiatb KOH(MIUMKTHL HAa OCHOBE COIVIACOBAHMS TMO3MIMK MU ydyera
WHTEPECOB; POPMYIHPOBATH, APTYMEHTUPOBATHh M OTCTAUBATh CBOE MHEHUE;

OILICHMBATh KayeCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT, MPUHUMAThH U Pa3aesiTh
OTBETCTBEHHOCTH Y IIPOSIBIATH TOTOBHOCTH K MPEIOCTABICHUIO OTYETA IIEPE TPYIIION.

OBnajzieHNe YHUBEPCATLHBIMU YU€OHBIMU PETYISTUBHBIMU JCHCTBUSMU:

oOHapyxuBaTb M (QOPMYyJIHUPOBaTh Yy4E€OHYIO0 NpoOJIEMYy, ONPENENITh Ielb
y4eOHOM JeSITEIbHOCTH;

BJIaJIETh OCHOBAMHM CaMOKOHTpOJISI, CAaMOOLEHKH, IPUHATHS pPELIEHUH U
OCYIIECTBJIEHUS] OCO3HAHHOT'O BHIOOpPA B yUeOHOM M MO3HABATENbHOM JAESTENIbHOCTH;

COOTHOCUTH CBOU JIEUCTBUS C IUIAHUPYEMBIMHU pE3yJIbTaTaMU, OCYLIECTBIIATH
KOHTPOJIb CBOEW JAEATEIBHOCTH B IPOLECCE IOCTHKEHMS PE3yJbTaTa, ONPEEsATh
CIIOCOOBI ICUCTBHUM B paMKax MPENJIOKEHHBIX YCIOBUM U TPEOOBAaHUM, KOPPEKTUPOBATH
CBOU JCHCTBHS B COOTBETCTBUU C U3MEHSIONIEHCS CUTYaIUEM;

J1aBaTh AJICKBAaTHYIO OLICHKY CUTYallUH U IIpeiaraTh IUIAH €€ U3MECHECHUS,

NPENBUAECTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHUKHYTH IMPU PEIICHUH Y4eOHOU
3a/1a4H;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMbIii pe3ysbTat
JESATENbHOCTH, OINPEACNATh TMO3UTHBHBIE W3MEHEHUS M HalpaBleHUs, TpeOyromme
JanbHeuen padoThl;

OCO3HAHHO OTHOCHUTBCA K APYrOMY YEJIOBEKY, €F0 MHEHHUIO.

I[TPEJIMETHBIE PE3VJIbTATDBI

B cocraBe npeaMeTHBIX pe3yabTaTOB MO OCBOCHHIO 00S3aTENbHOIO COJAEPKAHMS,
YCTaHOBIICHHOTO AaHHOW DenepanbHON paboueil MpOrpaMMoii, BBLICIAIOT: Hay4YHbIC
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3HAHMS, YMEHHUS M CIOCOOBI JEUCTBUH, crnenuduyeckue s ydeOHOro Impeamera
«XUMH», BUABI ACATEIBHOCTH IO MOJYYECHHIO HOBOT'O 3HAHUS, €r0 MHTEPIPETAIUH,
npeo0pa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYaIUsX:

IIPEACTABICHUE O 3aKOHOMEPHOCTSAX M IIO3HABAEMOCTH SBIICHUM TNPUPOABL,
MOHUMaHUuE OOBEKTUBHOM 3HAYMMOCTA OCHOB XHMHUYECKOW HAyKH Kak OO0JacTh
COBPEMEHHOI'0 €CTECTBO3HAHUsS, KOMIIOHEHTa OOIIed KyJIbTypbl MU NPAKTUYECKOM
JESITEIIbHOCTH YEJI0BEKA B YCIOBUSAX COBPEMEHHOI0 00ILIECTBA; MOHUMAHUE MECTAa XUMUU
Cpeau APYruX €CTECTBEHHBIX HAYK;

BJIaJICHWE OCHOBAMU IOHATUHHOIO anmapaTa i CAMBOJINYECKOT0 A3bIKa XUMHUH JUJIS
cocTaBiieHUs (GOpMYJT HEOPTaHMYECKUX BEIIECTB, YPABHEHHM XUMHUYECKUX pEaKIHil (¢
OMOpON Ha aNrOpUTM YYEeOHBIX JIEWCTBUM); BIIAJICHUE OCHOBAMH XUMHUYECKOU
HoMeHKIatypel (IUPAC u TpuBHManbHOM) M yMEHHE UCIIONB30BAaTh €€ ISl pElICHUS
yueOHO-TI03HABATENbHBIX 337]a4 C TOMOIIBI0 YUUTENS; YMEHHE HCIONIB30BaTh MOJIETU
U1l OOBbSICHEHHSI CTPOCHHSI aTOMOB M MOJIEKYJI 10 QJITOPUTMY C OIIOPOIl Ha ONPEEIIECHHUS;

IIPEJACTABJIECHUE O CUCTEME XUMHUYECKUX 3HAHUM U YMEHHE C ITOMOLIBIO YUUTEIS
MPUMEHATh CUCTEMY XUMHUYECKUX 3HAHUW [JI1 YCTAHOBJICHHS B3aMMOCBS3E€H MEXKIY
W3y4YEHHBIM MATEPUAIOM W IIPU IOJYYEHUWH HOBBIX 3HAHHM, a TAKXKE B MPOILECCE
BBITIOJTHEHUSI Y4eOHBIX 3aJaHU U Tpu paboTe ¢ HCTOUYHUKAMHU XUMHUYECKOU
uH(pOpMaIK, KOTOpask BKIIFOYAET:

BAKHEHIINE XUMHUYECKUE NOHATUSA: XUMHMYECKUM JJIEMEHT, aTOM, MOJIEKYJIa,
BELIECTBO, IIPOCTOE M CIJIOKHOE BEUIECTBO, OJHOPOAHAS M HEOJHOPOJHAsl CMECH,
OTHOCUTEIIBHBIE ATOMHAsl M MOJIEKYJISIPHAS MACChl, KOJWYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsi Macca, MOJIAPHBI 00bEeM, OKCHJ, KHCJIOTa, OCHOBaHHUE, CONb (CpemHss),
XUMUYECKass pEeaKkUus, pPEAKUUH COCAUHEHUs, pPEAKUUHM Pa3JIOKEHUS, PEAKLNH
3aMelleHUs, peakiuiu oOMeHa, TEeIIoBOM 3 (EKT peakiuu, FK30- U IHIOTEPMUUECKUE
peakIuu, pacTBOp, MAaccoBas JIOJISI XMMUYECKOTO DJIEMEHTA B COCIMHEHUM, MAaCCOBas
JIOJISI U IPOLIEHTHAs KOHUEHTPAMs BEIIECTBA B PACTBOPE, SAPO aTOMA, SJIEKTPUUECKUN
CJIOM aToma, aToMHasi OpOuTalb, paguyc aToma, BaJICHTHOCTh, CTENEHb OKHUCIICHMUS,
XUMUYECKasA CBS3b, DJIEKTPOOTPULATEIBHOCTD, MOJISAPHAs W HENOJSIpHAs KOBAJIEHTHAs
CBsI3b, MOHHAsl CBSI3b, METAJUIMUECKas CBS3b, KPUCTA/UIMYECKas pelieTka (aToMmHas,
MOHHAs, METa/NINYecKas, MOJEKYJIspHas), WOH, KaTHUOH, aHUOH, JJIEKTPOJIUT U HE
ANEKTPOJIUT,  AJIEKTPOJIUTHUYECKAss JUCCOLMAlMs, PpEaKIMM HOHHOrO OOMEHa,
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAaKLUHU, OKUCIUTEIb U  BOCCTAaHOBUTEID,
OKHCIJIEHHE W BOCCTaHOBJICHHE, DJIEKTPOJIN3, XMMHUYECKOE paBHOBEcHE, OOpaTHUMbIe U
HEeoOpaTUMBbIE PEaKIMU, CKOPOCTh XUMHUYECKON pEeaKIuu, KaTaju3arop, IMPeaeiibHO
nonyctumas konuentpauus (1K), koppo3ust MeTasioB, CIUIaBsbl;

OCHOBOIIOJIararove 3aKOHbI XUMHUH: 3aKOH COXpaHeHUs Macchl, [leprnoanuecknit
3akoH /I. 1. MenzeneeBa, 3aK0H ITOCTOSTHCTBA COCTABA, 3aKOH ABOTraapo;

TEOPUU XHMMHHU: AaTOMHO-MOJIEKYJISIDHAs TEOpPHs, TEOPUA DIEKTPOIUTUYECKOU
IUCCOLIMALM, A TAK)KE IMPEICTABICHUS O HAYYHBIX METOJAax ITO3HAHWs, B TOM YHUCIIE
DKCIEPUMEHTAJIBHBIX U TEOPETUUYECKUX METOAAX HCCIECIOBAHMS BELIECTB M U3YUYECHUS
XUMUYECKHUX PEaKIUi;

IIPEACTABJICHUE O MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XUMUUYECKHUX DJIEMEHTOB
(pamuyc aroma, 3JIEKTPOOTPULATENBHOCTb), MPOCTBIX U CJHOXKHBIX BEIIECTB OT
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noJyioKeHus: 3neMeHToB B Ilepuonuueckoit cucreme (B MalibIX NEpUOAaX U TIIaBHBIX
NOJATPYMMax) ¥ 3JEKTPOHHOTO CTPOCHHSI aTOMa; YMEHHE OOBSICHATH CBSI3b IMOJIOKECHUS
sanemeHnta B lleprognyeckoil cuUCTEME C YHUCIOBBIMH XAapAaKTEPUCTUKAMU CTPOECHUS
aTOMOB XMMHMYECKHUX AJIEMEHTOB (COCTaB W 3apsij sapa, oOlLIee YHUCIO AJIEKTPOHOB),
pacnpesielICeHUEM 3JIEKTPOHOB [0 DHEPreTUYECKMM YPOBHSIM aTOMOB IIEPBBIX TPEX
MEPUOJOB, Kajlusl U KaJblus; KIACCU(PUIIMPOBATh XUMUYECKUE AIIEMEHTBI C OMOPON Ha
orpenenaeHust PU3NIECKOro cMpiciia MU(PPOBBIX JaHHBIX MEPHUOIUIECKON TaOIUIIBL;

yMEHHE KJIaCCUPUIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA U
XUMHUYECKHE PEaKUUU C OMOpOM Ha CXEMbl; ONPENEHsITh BaJ€HTHOCTh W CTENEHb
OKHUCJIEHHS] XUMUYECKUX 3JIEMEHTOB, BUJ XUMHUYECKON CBA3W U THUIl KPUCTALLIMYECKON
CTPYKTYpPbI B COEAMHEHUSX, 3apsi/l MOHA, XapaKTep Cpelbl B BOAHBIX PACTBOPAX BEIIECTB
(KUCIOT, OCHOBaHUH ), OKUCITUTEIb K BOCCTAHOBUTEID T10 AJITOPUTMY YUE€OHBIX ICHCTBHIH;

YMEHHUE XapakTepU30BaTh C OMNOPOM Ha cXxeMy (HU3WYECKHEe U XUMUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOJOPOA, rpaduT, aliMa3, KpEMHUH, a30T,
dbocdop, cepa, XJI0p, HATPUH, KaJIUK, MarHUH, KaJIbIIWHA, aTIOMUHUH, J)KEJ1€30) U CIIOKHBIX
BEUIECTB, B TOM YHCIIE HMX BOJHBIX PACTBOPOB (BOAA, aMMHUaK, XJIOPOBOAOPO/I,
CEPOBOJIOPOJI, OKCUABI U THAPOKCHABI MeTaiioB | - IIA rpymm, amromunwms, meau (I1),
nuHka, xenesa (I u II), okcuasr yriepoaa (II u IV), kpemnus (IV), azora u pocdopa
(IIT'm V), cepst (IV u VI), cepaucras, cepHasi, a30TUcTasi, a30THasi, pochopHasi, yrojipHas,
KpEMHHEBasi KMCJI0Ta U MX COJIM); OMMCHIBATh C ONOPOM Ha IUIaH U KJIIOYEBBIE CJIOBA;
yMEHHUE MPOrHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT MX
COCTaBa M CTPOEHHMs NOCIIE MPEABAPUTEIBHOIO aHAJIW3a M0/ PYKOBOACTBOM II€Jarora,
MIPUMEHEHUE BEILIECTB B 3aBUCUMOCTH OT HMX CBOMCTB, BO3MOXHOCTb MpPOTEKaHUS
XUMHUYECKUX MPEBPALICHUN B Pa3IMYHBIX YCIIOBUSAX, BIUSHUE BELIECTB U XUMUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA U OKPYKAIOILIYIO IPUPOAHYIO CPENY;

YMEHHE COCTaBIIATh MO 00paslly, CXeMe, aJIrOpuTMy Y4YeOHBIX JEHCTBUU
MOJIEKYJISIPHBIE U HOHHBIE YPABHEHHSI peaklUii (B TOM YMCIIE PEaKIMii HOHHOTO OOMeHa
U OKHUCIHMTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIMi), WIUTIOCTPUPYIOIIUX XUMHUYECKUE
CBOWCTBAa W3YYEHHBIX KJIacCOB /[ TpymI HEOPraHWYECKUX BEIIECTB, a TaKKe
MOJATBEPKAAIOUIMX N'€HETUYECKYIO B3aUMOCBSA3b MEXIY HUMU;

YMEHUE BBIYUCISATH OTHOCUTEIBHYIO MOJEKYISIPHYIO M MOJISIPHYIO MAacchl
BELIECTB, MACCOBYIO JOIK XHMHUYECKOIO 3JIEMEHTAa B COEAMHEHUH, MAaCCOBYIO JIOJIIO
BEIIECTBA B pPacTBOPE, KOJIMYECTBO BEIIECTBA M €ro Maccy, 00bEM ra3oB C OMOpOW Ha
obue GopMyIibl; yMEHUE IPOBOJUTH PACUETHI IO YPABHEHUSIM XUMUYECKUX PEaKIUN U
HaXOAMUTh KOJUYECTBO BELIECTBA, 00BEM M MAacCy PEareéHTOB WIH MPOIYKTOB PEAKIIUU C
OIopoi Ha o0pa3ell, aNlroOpuUTM y4eOHBIX AEHCTBUM;

BJIa/ICHUE OCHOBHBIMHM METOJaMHU HAayYHOTO MO3HAaHUA (HAOII0IeHue, U3MEpPEHHE,
AKCIIEPUMEHT, MOJENUPOBAaHUE) MPHU H3YUYCHUM BEIIECTB M XUMHYECKUX SIBICHUU C
OMOpPOW Ha aIrOpUTM YYE€OHBIX NEUCTBHW; yMeHUE C(HOpMYIUpOBaTH MpPOOIEMYy H
MIPEAJIOKUTD ITyTH €€ PEIICHUs C TOMOIIBIO Mefarora; 3HaH1ue 0CHOB 0€30MacHO paboThI
C XMMHUYECKUMHU BEILIECTBAMU, XUMUYECKON TTOCY 0 1 1a00paTOpHBIM 000PY/I0BAHUEM;

HAJIMYKE NMPAKTUYECKUX HABBIKOB IJIAHUPOBAHMS M OCYIIECTBIICHUS CIEAYIOIIHUX
XUMHUYECKUX JKCIIEPUMEHTOB IO/ PYKOBOACTBOM YUYHUTENS C OOCYKIEHUEM IIIaHa
paboTHI WM COCTABIIEHUEM TAOIHIIBL:
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W3Yy4YEHHUE U ONUCcaHue (PU3NYECKUX CBOMCTB BEIECTB;

03HAKOMJICHHUE C (PU3UYSCKUMHU U XUMUYCCKUMH SIBIICHUSIMH;

OTBITHI, HIUTFOCTPUPYIOIIHE TTPU3HAKH MPOTEKAHUS XUMUUECKUX PEAKIIHA;

U3Yy4YEHHUE CIIOCOOO0B pa3/ieJICHUs CMeCeH;

MOJTy4Y€HHE KUCIIOpOo/ia U U3yUYE€HHUE €r0 CBOMCTB;

MOJIYYEHUE BOJIOPO/Ia U U3YUECHHE €T0 CBOUCTB,;

MOJIYYEHHUE YTIIEKUCIIOTO Ta3a U U3yYEHUE €ro CBOICTB;

MOJIy4YE€HUE aMMHUaKa U U3y4eHHE ero CBOMCTB;

MPUTOTOBJICHUE PACTBOPOB C OMPENCICHHOW MacCOBOM J0JIEll PacTBOPEHHOIO
BECIIECTBA;

UCCJICJIOBAHUE M OIHMCAHUE CBOMCTB HEOPTaHUYECKUX BEIIECTB Pa3IUYHBIX
KJIACCOB;

IPUMEHEHUE WHIUKATOPOB (JakMyca, METWIopaHka W ¢eHondTarenHa) s
OTpeJIeTICHUsI XapaKTepa CpeJibl B paCTBOpPax KUCIOT U IIEIOYEH;

W3y4YCHUE B3aUMOJICUCTBUS KHUCIOT C MeETaJlaMH, OKCHJAaMH METaJlIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSMH, COJISIMH;

MOJIyYEHHUE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHHE OJTHOT'0 METaJljla IPYTUM U3 pacTBOpa COJIH;

uccnegoBanue aMmGOTEPHBIX CBOMCTB TUAPOKCUIOB ATFOMUHUS U IIUHKA;

pelIeHHEe JKCIEPUMEHTAJbHBIX 3aj7ad 1o TemMe «OCHOBHBIE  KJIacChl
HEOPTaHUYECKUX COSTUHEHUMN;

pellIeHHue  OJKCIEPUMEHTANIBHBIX  3ajlady 10 TeMe  «DJIEKTPOJUTHYECKAs
JIACCOIAAIINAS»;

pelIeHre SKCIEPUMEHTAIBHBIX 3ajay 1Mo TeMe «BakHeillne HeMeTamibl U UX
COCIUHEHHUS;

pelieHrne HKCIEPUMEHTANbHBIX 3a7ad Mo TeMe «BakHeimue MeTamuibl U UX
COCIUHEHHUS,;

XUMUYECKUE IKCIIEPUMEHTHI, HILTIOCTPUPYIOIIHNE MTPU3HAKK MTPOTEKAHUS PEaKInii
HOHHOIro oOMeHa;

Ka4eCTBEHHBIC PEAKIMM Ha NPUCYTCTBYIOIIUE B BOJHBIX pPAcCTBOpPAaX MOHBI:
xjopua-, Opomua-, uoaua-, cyibdar-, docdar-, KapOOHAT-, CUIUKAT-aHUOHBI,
TUJIPOKCHUI-MOHBI, KATUOHBl aMMOHUS, MarHus, KaJbIlys, aJllOMUHHS, keieza (2+) u
xene3a (3+), meau (2+), IMHKa;

YMEHUE TIPEACTABISTh PE3yJIbTAaThl dJKCIEpUMEHTa B (opmMe BBIBOJOB,
JI0OKa3aTeNNbCTB, IPa)UKOB M TAOJIMI] ¥ BBISBIIATH SMIIMPUICCKHE 3aKOHOMEPHOCTH;

BJIaJICHUE TIpaBWJIaMu 0€30MacHOT0 OOpaIlleHHs C BEIIECTBAMU, UCIIOJIb3YEMbIMU
B IMOBCETHEBHOM KU3HHU, a TAK)KE MPABUJIaMH TTOBEJICHUS B IEIAX COSPEIKCHUS 310POBbS
1 OKpYKalolllel MPUPOJHON Cpeabl, MOHMMaHUE Bpeaa (OMacHOCTH) BO3JCUCTBUS Ha
KUBBIC OpPraHU3Mbl ONPENCIICHHBIX BEIIECTB, a TaKKe CIOCOOOB YMEHBIICHUS W
MPEAOTBPAIICHUSI MX BPETHOTO BO3JCHCTBHUSA; MOHMMAaHHE 3HAYEHHUS KUPOB, OEIKOB,
YTJIEBOJIOB JIJIsl OpTaHU3Ma YeI0BEKa,;

BJIQJICHUE OCHOBAMHM XUMHUYECKOM T'pPaMOTHOCTH, BKJIOYAIONIEH yMEHHUE
NPaBUIBLHO WCIOJIB30BaTh H3YYCHHBIC BEIIECTBA M Marepuajgbl (B TOM YHCIIE,
MUHEpaJIbHbIE YTO0OpEHUs], METAUIbl U CILIaBbl, MPOAYKTHI MEPEePadOTKU MPUPOIHBIX
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MCTOYHUKOB YTJIEBOAOPOJOB (Yris, MPUPOJHOrO ra3a, HepTH) B OBITY, CEIBCKOM
XO34MCTBE, Ha TMPOU3BOJACTBE, YMEHHE NPUBOJAUTH IPUMEPHl NPABWIBHOTO
WCIIOJIb30BAHYs U3YUYCHHBIX BEUIECTB U MATEPUATIOB;

YMEHUE YCTaHABJIMBATh CBA3W MEXKAY PEAIbHO HAOII0IaeMbIMU XUMHUYECKUMHU
SBJICHUSMH W TPOIECCAMHU, TPOUCXONAINIMMU B MaKpO- U MHUKPOMHUPE, OOBSICHATH
MPUYMHBI MHOT000pa3usi BEIIECTB; YMEHHE WHTETPUPOBATH XUMHUYECKUE 3HAHUS CO
3HAHUSIMU JIPYTUX YU4EOHBIX IPEIMETOB C MTOMOIIBIO TIE1arora;

npenacrasieHue o cdepax mnpodeccHOHATBHON AESTeNbHOCTH, CBS3aHHBIX C
XUMHEN U COBPEMEHHBIMH TEXHOJIOTUSIMUA, OCHOBAHHBIMU Ha JOCTUKECHHUSIX XUMUYECKOU
HAYKH; HAJUYHE OMbITa padOThl C PAa3TMUYHBIMU UCTOUYHUKAMU UH(GOPMAIMHN 10 XUMUHU
(HayyHO-TIOMyJIIpHAsA JIUTEpaTypa, CJIOBAapH, CIPABOYHUKUA, HHTEPHET-PECYPCHI) C
OTOPOi HA AITOPUTM: YMEHHE OOBEKTHBHO OIEHHWBATHh MH(POPMAIIHIO O BEIIECTBAX, UX
[IPEBPALLECHUAX U PAKTUYECKOM IIPUMEHEHUH.

TpeboBanus K mpeaIMETHBIM pe3yjibTaTaM OCBOEHHUS Y4YeOHOro mpeamera
«XHUMHUS», pacupeie]IeHHbIE 110 ToaM 00 y4YeHHUsI

Pesynbprarel mo romam (OpMyNHpYIOTCS MO TNPUHIMITY J00ABIEHUS HOBBIX
pe3yapTaToB OT roja K IONY, YK€ Ha3BaHHBbIC B IPEABIAYIIUMX IOAaX ITO3ULIMM, Kak
MIPaBUJIO, IOCIIOBHO HE MOBTOPSIIOTCSA, HO YYUTHIBAIOTCS (PE3YJIbTATHl OYEPETHOIO roaa
10 YMOJIYAHUIO BKJIFOUYAOT PE3YJbTAThI MPEABIAYIINX JIET).

8 KJIIACC

pacKpbIBaTh CMBICI OCHOBHBIX XHMHMYECKHX IIOHSATHM: aTOM, MOJIEKYJIA,
XUMHUYECKUHN AJIEMEHT, IIPOCTOE BELIECTBO, CIOXKHOE BELIECTBO, CMECh (OJHOPOJIHAs U
HEOJHOPOJIHAsI), BAJIEHTHOCTb, OTHOCHUTENIbHAs AaTOMHAs W MOJIEKYyJsipHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MacCcoBasl OJIsI XUMUYECKOT O DJIEMEHTA
B COCIUHEHUHU, MOJSPHBIH  OO0OBEM, OKCHJ, KHUCJIOTa, OCHOBaHUE, COJb,
*3JIEKTPOOTPULIATENBHOCTD ™, CTEIICHb OKHUCJICHHS], XUMUYECKass  pEaKnus,
KJIaCCU(PUKALUs PEAKIUil: peaklMu COENUHEHUs, PEAaKIUH Ppa3JIoKEHUs, PEeaKIUU
3aMeIlEeHUs, PeaKuu 0OMEHA, K30~ U SHJIOTEPMUUYECKHE PEaKLUU; *TerioBOl 3pdexT
peakuuu™; aapo aToMa, 3JEKTPOHHBIN CJION aToMa, aTOMHasi opOuTaib, paglyc aroma,
XUMUYECKask CBA3b, MOJISIPHAsl U HEMOJISIpHAs KOBAJICHTHAs CBSA3b, MIOHHAs CBA3b, MOH,
KAaTHOH, aHUOH, PacTBOpP, MAaccoBas JO0Jis BellecTBa (MPOLEHTHAs KOHLIEHTpalus) B
pacTBope;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKUX MOHATUH (cM. m. 1) u
IIPUMEHSATH 3TU NOHATHUSA IIPY ONIMCAHUM BELIECTB U UX NPEBPALLECHUM;

UCIOJIb30BaTh XMMUYECKYI0 CHMBOJMKY JUIsl COCTaBJIEHUS (OPMYJ BEUIECTB,
MOJIEKYJISIPHBIX YPaBHEHU XUMHUYECKUX PEaKLMid, 3JIEKTPOHHOIO OanaHca;

OIpENENATh BaJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX; CTETIEHb
OKHUCJIEHHS DJIEMEHTOB B OMHApHBIX COECIMHEHUAX C OMOPOM Ha OMNpEeNETeHUs, B TOM
YUCJIE CTPYKTYPUPOBAHHBIC;, NPHUHAJICKHOCTh BEIIECTB K OIPEACIEHHOMY KJlaccy
COCAMHEHUH MO (opmyaaMm; BHJ XUMHUYECKOM CBA3M (KOB&JIEHTHas M MOHHAas) B
HEOPraHUYECKNUX COCAUHEHUSAX;

UMETh IPEACTABICHUE O CUCTEME XMMHUYECKMX 3HAHHUM, YMETb C IIOMOILBIO
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YUYUTENSI TPUMEHSATh CUCTEMY XMMHUYECKUX 3HAHWH, JIJI1 YCTAHOBJICHUS B3aMMOCBSI3U
MEXIy U3yYE€HHBIM MaTEPHAIOM U NP NOJYYCHUH HOBBIX 3HAHUM, a TAKXKe MPHU padboTe
C HUCTOYHUKAMHU XUMHYEeCKOM wuHpopMmaruu. OpHUEHTHPOBATHCA B TMOHATUSAX U
OIEepUPOBATHL UMU HA 0A30BOM YPOBHE, TPUMEHSTH MIPHU BHITIOJIHEHUU YUEOHBIX 3aJaHUN
M PENICHUH PACUETHBIX 3a]lad C OMOpPOH Ha alTOPUTM YUYEOHBIX JEHCTBHI M3Y4YCHHBIC
3aKOHBI M TEOPUU: 3aKOH COXpaHeHus Macchl, [lepuonnueckunt 3akoH [I.11. Mennaeneena,
*3aKOH TIOCTOSIHCTBA COCTaBa™, 3aKOH ABOraJipo; aTOMHO-MOJIEKYJISpHas TEOpHs.
CootHOocUTh 00O3Ha4YeHUs, KOTOpble HUMeroTcs B Tabmuie «llepuoguueckas cucrema
XUMHUYECKUX 351eMeHTOB []. 1. MenpaeneeBa ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U 3apsjl s/pa, OOIIee YUCIO DJIEKTPOHOB H
pacrpeielieHue UX 10 JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMHUYECKUE DJEMEHTHI, HEOPTaHMYECKHE BEIIECTBA;
XUMHUYECKHE peakiuu (M0 YMCIy UM COCTaBY YYACTBYIOIIMX B PEAKIIMHM BEUIECTB, IO
TEII0BOMY 3(P(heKTy, M0 U3MEHEHUIO CTEIEHH OKHUCICHUS XUMHUYECKUX AJIEMEHTOB) C
OMOPOM HA CXEMBI;

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME€ XHWMHUYECKHE CBOMCTBA  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAAs OMUCAHUE NMPUMEpPAMU MOJEKYJISIPHBIX YpPaBHEHUU
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIMI C OMOPOM Ha CXEMBI;

MMPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCMMOCTH OT MX COCTaBa U CTPOCHUS,
BO3MOKHOCTHU MPOTEKAHUSI XMUMHUYECKUX MPEBPAIICHUI B Pa3IMUHBIX YCIOBHUSAX MOCIE
MpeABAPUTEILHOI0 OOCYKICHUS C TE1aroroM;

BBIUNCIIATh OTHOCUTEIBHYIK) MOJIEKYJISIPHYIO M MOJISIDHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JeMeHTa Mo (opMyse COSAMHEHUS; MACCOBYIO JIOJIO
BEILIECTBA B PACTBOPE; MPOBOJAUTH PACUYETHI MO YPABHEHUIO XMUMHUYECKOW PEAKUUU C
OMOpPOY HA aITOPUTM;

MPUMEHSATh OCHOBHBIE OIEPAlMd MBICIUTEIBHON NEATEIbHOCTH — aHAIN3 M
CUHTE3, CpaBHEHHE, 0000IeHNe, CHUCTeMaTh3aIus, KiacCu(puKanus, BBISIBICHUE
OPUYUHHO-CIIEICTBEHHBIX CBSI3€M — Uil M3Y4YEHUS CBOMCTB BEIIECTB M XUMHUYECKHX
peakIuii; eCTECTBEHHO-HAay4YHbIE METOJbl TO3HAHUS — HaOJIIJICHUE, HU3MEPEHUE,
MOJEIUPOBAHUE, DSKCIEPUMEHT *(peasibHbIiI M MBICIEHHBIN)* MOJ PYKOBOJCTBOM
rearora;

CJIeoBaTh TPAaBWIAM IIOJIb30BAHUS XHMHUYECKOW TIOCYJ0M W J1abOpaTOPHBIM
o0opyaoBaHMEM, a TakKe MpaBuiaM OOpalleHUs C BElIeCTBAMU B COOTBETCTBUU C
MHCTPYKIMSIMU 110 BBIMOJHEHHIO JA00PATOPHBIX XUMUYECKHUX OIBITOB MO MOJYYCHUIO U
COOMpaHUIO0 Ta3000pa3HBIX BEMIECTB (BOAOPOJAa M KHUCIOPOAA), MPUTOTOBIICHHUIO
PacTBOPOB C OIPENEIEHHON MACCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA; IIJIAHUPOBATH U
MMPOBOJIUTh XMMHYECKUE SKCIIEPUMEHTBHI MO PACIO3HABAHHUIO PACTBOPOB MLICIOYEH U
KHCJIOT C TOMOIIbI0 HMHIUKATOPOB (JAaKMYyC, (eHOoN(TanienH, METWIOpaHxX U Ap.),
MOATBEPKAAIONINX KAYECTBEHHBIM COCTAaB HEOPTaHMYECKUX BEIIECTB (KAYECTBEHHBIC
peaKkiuy Ha UOHBI) TTOJT PYKOBOJICTBOM I1€]arora.

9 KIIACC

PACKpPBIBATb CMBICII OCHOBHBIX XHMHYCCKHX MOHSITUN: XUMHYECKUM 9JICMCHT,
aToOM, MOJICKYJa, HWOH, KAaTHOH, 4aHHWOH, IIPOCTOC BCHICCTBO, CIIOKHOC BCHICCTBO,
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BaJICHTHOCTb, 3JICKTPOOTPHUIATEILHOCTh, CTEINEHh OKHUCIICHHS, XUMUYECKas peakiius,
XUMHUYECKasi CBSI3b, *TEIUIOBON 3(PeKT peakiuu, Moiab*, MOJISAPHBIN 00bEM, PacTBOP;
ANEKTPOJIUTHI, HEIJIEKTPOJUTHI, SIEKTPOIUTUYECKAS TUCCOLUALMS, PEAKIIMU HOHHOIO
oOME€Ha, KaTalu3aTop, *XMMHYECKOE paBHOBECHE, O0OpaTHMble W HEOOpaTHMBbIE
peaKIMu™, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH, OKUCIUTEND, BOCCTAHOBUTEIb,
OKHCJIEHME W BOCCTAHOBJIEHHUE, aUIOTPOIuUs, amM(pOTEPHOCTh, XUMHUYECKAsl CBA3b
(KkOBaJICHTHAsl, WOHHAs, METAJUIMYECKas), KpUCTAJUIMYECKas pemETKa, *KOppo3us
METaJJIOB, CIUIaBbl; CKOPOCTh XHMHMYECKOW peaKIUU™*, MpeaeinbHO JO0MycTHUMas
koHueHtparus (I1/1K) BemecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHUH (cM. m. 1) u
MIPUMEHSITh ATU TIOHSATHUS MPU ONMKUCAHUM BEUIECTB U X MPEBPAIICHUI;

UCIIOJIb30BaTh 3HAKM M CHUMBOJIBI ISl (PUKCAllMU PE3yIbTaTOB HAOIIO/ICHUH,
coCTaBlIeHUsST (pOPMYJI BEIIECTB M YPAaBHEHMI XMMUYECKHMX PEAKLWH, 3aliCH JTaHHBIX
ycioBuid 3a1a4. Mcnone3oBath 0003HaueHus1, uMeromuecs B [lepuoanueckoil cucreme u
Ta0JIUIIe PACTBOPUMOCTH KHCIIOT, OCHOBAaHUMN M COJICH B BOJIC VISl BHITIOJTHEHUS 3a1aHUH.

OMpENENATh BAJCHTHOCTh M CTENEHb OKUCICHHS XUMHYECKHX HJIEMEHTOB B
COCIMHEHUAX PA3TMYHOIO COCTABA; MPHUHAIIECKHOCTh BEIIECTB K ONPENEIEHHOMY
KJIACCY COEIMHEHUI C ONIOPO Ha ONPEAEIEHUS, B TOM YUCIIE CTPYKTYPUPOBAHHBIE; BUIBI
XUMUYECKON CBsI3M (KOBaJICHTHAs, HWOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX; 3aps]] MOHA 10 XUMHUYECKOW (QopMylie; XapakTep Cpeabl B BOJHBIX
pacTBOpax KHUCIOT M IIEJI0Yed, *TUN KPUCTAIMYECKOW PEMIETKH KOHKPETHOIO
BellleCTBA™;

packpeiBath  cmbica  [lepmommueckoro 3axkona .M. MenneneeBa wu
JEMOHCTPUPOBAaTh €ro IMOHUMAHWE: *ONMHCHIBATH WU XapaKTEPU30BATH™ TaOIUUYHYIO
dbopmy Ilepuoamueckoil CHUCTEMBI XHUMHUYECKHUX JJIEMEHTOB: pa3inyaTh TMOHATHUS
«rnaBHas noarpynna (A-rpymnma)» u «mobouHas noarpymnmna (b-rpymnma)», mansie u
OOJIBIIME TIEPUOJIBI; *COOTHOCUTH™ 0003HAYCHUS, KOTOPHIE UMEIOTCS B TIEPUOIUICCKON
TabnuIle, ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX AJIEMEHTOB
(cocTaB u 3apsa sapa, o0LIee YUCIIO JIEKTPOHOB U PACTIPEACICHUE UX O 3JIEKTPOHHBIM
CIOsIM); *OOBSICHATH* OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB XUMUYECKUX
AJIEMEHTOB M MX COCIUHEHHUH B Mpelesiax MajibIX MEPHOJIOB M TJABHBIX MOATPYIII C
YYETOM CTPOEHUS UX aTOMOB;

KJIacCU(UIIMPOBATh  XUMHUYECKHUE DJEMEHThI, HEOPraHMYEeCKUEe BEUIECTBA;
XUMUYECKUE peakiuu (MO YMCIY M COCTaBy Y4YacTBYIOIIMX B PEAKIMU BEIIECTB, IO
TerioBoMy 3G (HEKTy, 0 U3MEHEHUIO CTETICHEH OKHCICHUS XUMUYECKHUX AJIEMEHTOB) C
ONOPOM HA CXEMBI,

XapaKTepru30BaTh (ONMHCHIBATh) OOIINE M CHCHU(DUICCKHE XUMHUYCCKUE CBOMCTBA
BELIECTB PAa3JIMYHbIX KJIACCOB, MOATBEPXkAAsi OMMCAHWE MPUMEPAMH MOJEKYJSPHBIX U
VMOHHBIX YPAaBHEHUIN COOTBETCTBYIOIIMX XUMHUYECKNX PEAKIIMM C OIIOPOM HAa CXEMBI;

COCTaBJISITh YPAaBHEHUS JJIEKTPOJIUTHYECKON IHUCCOLUMAIMM KHUCIOT, WIETOYEN U
COJIEH; TOJIHbIE M COKpAUIEHHBIE YPABHEHHUS PEAKUMUA HMOHHOrO OOMEHa; ypaBHEHMS
peaKkIui, MOATBEPKIAIOIINX CYIIECTBOBAHUE F€HETUYECKOUM CBSI3U MEX/Y BEIllECTBAMHU
Pa3JIMYHBIX KJIACCOB;

pacKkpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuit
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MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OallaHCa ATUX PEaKIIUii;

IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHUS;
BO3MOXXHOCTH IIPOTEKAaHUS XUMUYECKHX NPEBPAILECHUNA II0CIE NPEIBAPUTEIBHOIO
00CYXEHUS C MeIaroroM;

BBIYHCIISATh OTHOCHUTEJIBHYIO MOJEKYJSIPHYIO M MOJSPHYIO MAacChl BEIIECTB;
MacCCOBYIO JIOJI0 XMMHUYECKOTO 3JeMeHTa Mo (GopMyse COSAMHEHUS; MACCOBYIO JIOJIO
BELIECTBA B PACTBOPE; MPOBOAUTH PACUETHI 10 YPABHEHHUIO XMMHUYECKOH pEaKLHH C
OIIOPOM Ha aJTrOpUTM;

CJIeIoBaTh NpPaBWJIAM IOJIb30BAaHUS XMMHUYECKOW NOCYIOM W J1abopaTOpHBIM
o0opy0oBaHUEM, a TaKKe MpaBujiaM OOpallleHus C BEUIECTBAMH B COOTBETCTBHM C
MHCTPYKIUSIMU 110 BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHUIO U
COOMpaHHUIO ra3000pa3HbIX BEIIECTB (aAMMHaKa U YIIEKUCIIOro ra3a);

IIPOBOJUTH PEAKLMHU, IOATBEPKAAIOUIME KAYECTBEHHBIM COCTAaB pa3IMYHBIX
BEUIECTB: PACIO3HABAaTh OMNBITHBIM NYTEM XJIOPUA- OpPOMHI-, HOAUA-, KapOOHAT-,
docdat-, cunukat-, cyabpaT-, THIPOKCUI-MOHBI, KATUOHBI AMMOHUS U MOHBI U3Y4YEHHBIX
METaJJIOB, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

IPUMEHATh OCHOBHBIE OIEPALUMU MBICIUTEIBHON NIEATEIbHOCTH — aHajdu3 H
CHHTE3, CPaBHEHHE, 0000IIEHNE, CHCTEMATU3ALIMIO, BBISIBICHUE IPUUMHHO-CIIEACTBEHHBIX
CBSI3€U — JJI U3YUEHUS CBOMCTB BEIECTB U XUMHUECKHUX PEAKILIU; ECTECTBEHHO-HAYYHbIE
METO/Ibl T03HAHUS — HaOJI0ICHUE, U3MEPEHHE, MOJIEIIUPOBAHUE, SIKCIIEPUMEHT (peabHbIN
Y MBICJICHHBIN).
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TEMATHUYECKOE ITNIAHUPOBAHUE

8 KUIIACC

(2 u B Henento, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BPEMSI)

TCMAa

‘ K-Bo gyacos

| DOP

Pazjen 1.IlepBonavanbHbie XumMudeckue noHaATHs (20 9)

Tema 1. Xumuss — BakHast 00J1aCTh €CTECTBO3HAHUS U IPAKTUYECKON | 5 https://resh.edu.ru/subject/29/8/
JIeSITEIbHOCTH YeJIOBEKa
Tewma 2. BemectBa u XUMHUYECKHE peaKklUu 15 https://resh.edu.ru/subject/29/8/

Pasnen 2. Baxkneiimmue npeacraBuTe 1 Heopranndeckux pemects (30 u)

Tema 3. Bo3ayx. Kucnopoa. Ilonsitue 06 okcumax 5 https://resh.edu.ru/subject/29/8/
Tema 4. Bonopoa. IloHsaTHe 0 KUCTIOTaX M COJISIX 5 https://resh.edu.ru/subject/29/8/
Tema 5. KonnuecTBeHHBIE OTHOIIICHUS B XMMHH 4 https://resh.edu.ru/subject/29/8/
Tema 6. Bona. PactBopsl. IloHsiTve 06 OCHOBaHUSIX 5 https://resh.edu.ru/subject/29/8/
Tema 7. OCHOBHBIE KJIACCHl HEOPTaHUYECKUX COETMHEHUN 11 https://resh.edu.ru/subject/29/8/

Pazpnen 3. Ilepnoanueckuii 3axkon u Ilepuoanueckas cucreMa xumudecknx iemeHToB /. . Mennaeneena.
Crtpoenue atomoB. XuMHYeCKasl CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHBIE peakuuu (15 v)

Tema 8. [lepuoanueckuii 3akoH u Ilepuoanueckas cuctema 7 https://resh.edu.ru/subject/29/8/
xumudeckux vemenToB J[. . MenneneeBa. CtpoeHnue aroma

Tema 9. Xumudeckas cBsizb. OKHCIUTETFHO-BOCCTAHOBUTEIIbHBIC 8 https://resh.edu.ru/subject/29/8/
peakiuu

PesepBHoOe Bpemst 3

9 KJITIACC

(2 u B Hexento, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMsI)

TCMa

‘ K-Bo gyacos

| DOP

Pa3zpnen 1. BemecTrBo n xumuveckue peakuuu (17 4)

[loBTOpeHue u yriyOieHne 3HaHUNH OCHOBHBIX pa3/ieNioB Kypca 8
KJjlacca

5
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https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/

Tema 1. OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKIUI

https://resh.edu.ru/subject/29/9/

Tema 2. DIEKTPOIUTHYECKAS AUCCOIUALINS. XUMHUUECKUE PEAKIIUM B
pacTBopax

https://resh.edu.ru/subject/29/9/

Pazjen 2. Hemerasuibl u ux coequHeHus (24 )

Tema 3. OOmiast XapaKTEpUCTHKA XUMHUIECKUX 371eMeHTOB VIIA- 4 https://resh.edu.ru/subject/29/9/
rpynnsl. ['anorenst

Tema 4. O0m1as xapakTepucTHKa XUMUYECKHX 3JeMeHTOB VIA- 5 https://resh.edu.ru/subject/29/9/
rpynnsl. Cepa u e€ coeJUHeHUS

Tema 5. OOmas XxapakTepucTUKa XUMHUUECKUX 3JIEMEHTOB VA-Tpynmbl. | 7 https://resh.edu.ru/subject/29/9/
A30T, hochop u uxX coeAMHEHUS

Tema 6. O0m1as xapakTepuCTHKa XUMUYECKHX 3JeMeHTOB [V A- 8 https://resh.edu.ru/subject/29/9/

rpynnsl. YTaepoa v KpEMHUIM U UX COeAMHEHUS

Pa3zgen 3. Meraaabl

U ux coeqnuenus (20 1)

Tema 7. O0OuHe cBOMCTBA METAJUIOB

4

https://resh.edu.ru/subject/29/9/

Tema 8. Baxkueime MeTauIbl U UX COSTUHEHUA

16

https://resh.edu.ru/subject/29/9/

Paznen 4. Xumus u oxkpyxawmas cpeaa (3 1)

Tema 9. BemecTBa u MaTCpHaJIbl B JKHU3HHU YCJIIOBCKA

3

https://resh.edu.ru/subject/29/9/

PesepBHOe Bpems

4
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https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
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https://resh.edu.ru/subject/29/9/
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https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
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