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COJAEP/KAHUE OBYYEHUA

8 KJIACC

HepBOHa‘la.ﬂbeIe XUMHN4YECKHUuE NMMOHATUA

[Ipenmer xumun. Poib XUMUU B )KU3HU 4YellOBEeKa. XMMUS B CUCTEME HayK. Tera U BellecTBa.
®du3nyecKue CBOMCTBA BEIIECTB. ArperaTHoe cOCTOsiHUE BelecTB. [loHaTHe 0 MeTo1ax MO3HAHUS B
xuMuu. YncTeie BemecTBa U cmecu. CriocoObI pa3/ieieHus: CMECei.

ATOMBI 1 MOJICKYIJIBI. Xumuueckue 3jieMeHThI. CUMBOJIBI XMMHYECKUX 3JIEMEHTOB. HpOCTI)IG
M CJIOKHBIC BCIICCTBA. ATOMHO-MOJ’IGKy.]'IHpHO@ YUCHHUC.

XumMuueckas (bopMyna. BanieHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
coCTtaBa BCUICCTB. OtnocutenpHass aroMHass macca. OTHOCHTCILHAS MOJICKYJIIpHas Macca.
MaccoBasi 10J1s1 XUMHAYECKOI'0 2JI€MEHTA B COCTMHEHUH.

Komunuecto BemlecTBa. Moib. MOJ'ISIpHaSI macca. B3aumMocBs3b KOJIMYECTBA, MAaCChl U 4YHUCJia
CTPYKTYPHBIX CIMHUIL BEIICCTBA. Pacué€tsl o q)OpMyJ'IaM XUMHYECKHX COCIMHEHUIA.

Ou3nyeckue M XUMHYECKHE SBICHMsA. XHMMHMUYECKas peakuus M €€ MpU3HAKU. 3aKOH
COXPAaHEHHs Macchl BeleCTB. XUMHUYeCKHe ypaBHeHus. Kiaccuduxamuss XMMHUYECKUX peakiuil
(coenuHeHMs, Pa3IOKEHUS, 3aMEILIEHHsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKOM MOCYyIOH, MpaBujiamMH pPabOThl B jabopaTopuu M HpuémMamu
oOparieHuss ¢ Ja00paTOPHBIM OOOPYJOBAaHUEM, HM3yYEHHME U ONHCAaHUE (U3NYECKUX CBOWCTB
00pa3IoB HEOPraHWYECKUX BEIIECTB, HaOM0eHne Gu3ndeckuX (TUIaBJIeHHE BOCKA, TAsHHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KUIIEHHE W KOHJEHCAllUs BOJAbI) U XMMHUYECKHX (TOpEHHE CBEYH,
MPOKaJIMBaHWE MEIHON MPOBOJIOKH, B3aUMOJICHCTBUE Meja C KUCIOTOH) sBIeHUH, HaOII0eHHEe U
OIMCaHHE MPU3HAKOB MPOTEKAHMUS XMMHUYECKHX peakuuil (pa3lokeHue caxapa, B3aUMOJCHCTBHE
CepHOIl KHCJIOTHI € XJOopuaoM Oapusi, pasznoxkenue ruapokcuaa menu (II) mpu HarpeBanum,
B3auMoJIelicTBHE kese3a ¢ pacTBopoM conu Menu (II), uyduenne cnoco6oB pasnenenust cMmeceit: ¢
MOMOIIIFI0 MarHuTa, (QWIBTPOBAHHE, BBHIAPUBAHHE, TUCTHIUISAIMS, XpoMaTrorpadus, MpoBEICHHE
OYMCTKM TIOBAapEHHOM CONM, HaONIOJCHHEe M OINHCAaHHE pe3yJbTaTOB IPOBEJCHUS OIIBITA,
WJUTIOCTPUPYIOILETr0 3aKOH COXPAHEHHs MacChl, CO3JaHNE MOJEIIeH MOJIEKyJT (I1apOCTEPIKHEBBIX ).

BasxuHeiinue npeacraBuTe/ i HEOPraHNYeCKUX BellecTB



Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kuciopoa — 3J€MEHT M HPOCTOE BEHIECTBO.
Haxoxxnenune kuciopoma B mpupoje, GU3MYECKue W XUMHUUYECKHE CBOMCTBA (PEaKIMU TOPCHHS).
Oxcunel. [lpumenenne xkucnopoga. CrnocoObl TMOMYYeHHS KHCIOpOJa B JIa0OpaTOpuu U
npoMbliieHHOCTH. KpyroBopot kucinopoga B mpupoge. O30H — auioTponHas MoauduKanus
KHUCJIOPO/Ia.

TermnoBoit 3¢ ¢dexkT XUMHUECKOW peaklUuu, TEePMOXUMHUYECKHE YpaBHEHUS, OJK30- H
SHAOTEPMHUUYECKUE peakuuu. TOIUIMBO: yroJb W METaH. 3arpsA3HEHHE BO3/1yXa, YCHIICHHE
napHUKOBOro 3 dexra, pa3pylieHre 030HOBOIO CIIOSI.

Bonopon — anemeHT u mpoctoe BemecTBo. Haxoxxaenue Boopoa B mpupoae, husndeckue u
XMMUYECKHE CBOWCTBA, TPUMEHEHHE, CTIOCOOBI moydeHus. KuciaoTsl u conu.

Mossipabliii 00b€M ra3oB. PacuéTel M0 XUMHUYECKUM YPABHEHUSIM.

®usnueckue cBoMcrBa BoAbl. Boma kak pacrBopurens. PactBopbel. HaceleHHble H
HEHaCBILICHHBIE PacTBOPHI. PacTBOpuMOCTE BemiecTs B BoJe. MaccoBasi 10151 BEILECTBA B PACTBOPE.
Xummnueckue cBorcTBa Bojbl. OcHoBaHus. Ponb pacTBOpOB B MpUPOJIE W B KU3HU YEIOBEKA.
Kpyrosopot Bozs!l B ipupoie. 3arps3HeHHE NPUPOAHBIX BoJ. OXpaHa U OYMCTKA IPUPOJHBIX BOJ.

Knaccudukanmss Heopranmyeckux coeauHeHuid. Okxcuapl. Kiaccudukamus OKCHJIOB:
coneoOpasymomirue (OCHOBHBIE, KHCIOTHBIE, aMQOTEepHbIE) U Hecoseobpasytone. Homenknarypa
okcu0B. du3nyeckue U XUMUIECKHUE CBOMCTBA OKCHIOB. [lomyyeHue okcumoB.

OcnoBanusa. Knaccudukamuss ocHOBaHUM: MIENOYM W HEPACTBOPUMBIC OCHOBAHUA.
Homenkmarypa ocHoBanuil. ®dusznueckne M XHUMHYECKHE CBOMCTBAa OCHOBaHuW. [lomyuenue
OCHOBaHUIA.

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kucinor. dusnueckue U XUMHUYECKUE
cBoricTBa KUCNOT. P akruBHoctr MmetaiuioB H. H. bekerosa. [lomyuenue Kucior.

Comu. Howmenknarypa coneil. dusmdeckne u xumuueckue cpoiictBa conei. [lomyuenue
COJIEN.

I'enernueckas cBA3b MEXKAY KJaCCaMH HEOPraHMYECKUX COEINHEHUM.
Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpeJIeIeHue COJAEP)KaHUs KUCIOpoJa B BO3JyXe, IMOJy4yeHHE, COOMpaHHe,
pacrio3HaBaHME M H3YYEHHE CBOMCTB KHUCIOpOJA, HAOIIOJEHHE B3aUMOJICHCTBUS BEIIECTB C
KHCIIOPOJIOM M YCIIOBUSI BO3HMKHOBEHHUS U TMPEKpaIleHUs] ropeHus (mokapa), 03HaKOMJIEHHE C
o0pasliaMu OKCHJIOB U ONHCAaHHE MX CBOMCTB, MOTydyeHHEe, COOMpaHue, pacCliO3HABAHUE U U3YyUEHHE
CBOMCTB BoOJOpoAa (ropeHue), B3auMmojencTBue Bogopojaa ¢ okcugom menu (II) (BozmoxkHO
UCIOJIb30BaHUE BHUIEOMATEPUANIOB), HAOMIOZEHHE OOpPa3lOB BEIIECTB KOJUYECTBOM 1 MOJb,
UCCIIEIOBaHHE  OCOOEHHOCTEH  pacTBOPEHUs BEWIECTB €  PA3IM4YHOM  PacTBOPUMOCTBIO,
[IPUTOTOBJICHUE DPACTBOPOB C OIpPEACIEHHOW MAacCOBOM JIOJIEM PpPACTBOPEHHOIO BEILECTBA,
B3aUMOJICHICTBHE BOJABI C MeTa/JlaMH (HaTpueM M KajblMeM) (BO3MOXKHO MCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIIEAOBaHHE OOPa3IOB HEOPraHWYECKHX BEIECTB DPA3IUYHBIX KIJIACCOB,
HaOJII0ZIeHNe WM3MEHEHUs] OKpackM MHIMKAaTOpOB B pacTBOpax KHUCIOT U IIeJOouYel, HU3ydeHue



B3aumojeiicTBus okcuaa meau (1I) ¢ pactBopoM cepHOI KUCIIOTBI, KUCIOT ¢ METaJlJIaMH, PeaKui
HEUTpAJIU3aluy, I0Jy4EeHUE HEPACTBOPUMBIX OCHOBAaHUH, BBITECHEHUE OJHOTO MeTajlla JPYTHM M3
pacTBOpa COJIM, PpELICHHE OKCIIEPUMEHTAIBHBIX 3aJady Mo Teme «BakHeWlne Kiacchl
HEOPraHUYECKUX COCIUHEHUN».

IMepuonuyeckuii 3axkoH u Ilepmoamueckasi cucrema xumudyeckux 3jementos /JI. H.
MenpeneeBa. CtpoeHue aToMoB. XUMH4YeCKasa CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakiun

[lepBble MOMBITKU KiIaccU(UKAIMKM XUMHUYECKUX 371eMEHTOB. [loHSATHE O rpynmax CXOIHBIX
3JIEMEHTOB (IIE€JIOYHbIC U IIEJIOYHO3EMENIbHbIE METAUIbl, TaJIOT€Hbl, HMHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIC OKCUIBI U TUIPOKCHU/IBI.

[lepnonnueckut  3akoH. Ilepmoaunueckas cucreMa  XUMHUYECKHX — d1eMeHTOB /I
U. MenneneeBa. Koporkonepuognass u mHHOmNepuonaHas ¢opmbl I[lepuonuyeckoil cucTeMbl
xumuueckux anemeHtoB [[. U. Menneneea. Ilepuoast u rpynmbl. PU3HYECKHI CMBICI
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocraB aToMHBIX sjep. M3otonbl. DnekTpoHbl. CTPOEHHUE 3JIEKTPOHHBIX
oboiouek aromoB TepBeIXx 20 xumuueckwx dneMeHToB [lepmommdeckoit cmctembr [l
N. MenpneneeBa. XapakTepuCTUKa XMMHUYECKOIO 3JIEMEHTA M0 €ro nojoxkeHuto B llepuoanueckoit
cucreme J[. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUsl pajuyca aTOMOB XMMHMUYECKHUX AJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U IIEPUOIAM.

3nauenue [lepuoanueckoro 3akona u [lepuonnyeckoil cuCTEMbl XUMUYECKUX DJIEMEHTOB IS
pa3BuTUA HayKu U npaktuku. [. . Menzaenees — yd€HbIN U TpakIaHNH.

Xumuyeckas CBSI3b. KoBanientHas (monsipHas u HETOoJIsIpHast) CBSI3b.
DNeKTPOOTPUIIATETFHOCTh XUMHUECKUX JIeMEHTOB. MIOHHAs CBS3b.

Crenenb okucieHusa. OKUCIUTEIBHO-BOCCTAHOBUTEILHEIC peakuunu. HpOHGCCI)I OKHCIICHUSA U
BoccTaHOBJICHHS. OKHCIUTEIIH U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4yeHHne 00pa3lioB BEIIECTB METANIOB M HEMETAJNIOB, B3aUMO/IEHCTBHE I'MIPOKCH 1A IIUHKA C
pacTBOpaMHM  KHUCIOT M  IIEJNOoYei, TMPOBEAEHUE ONBITOB, WUIIOCTPUPYIOUIUX MPUMEPHI
OKHCIIUTETHFHO-BOCCTAHOBUTEIILHBIX PEAKIINH (TOpEHUE, PEaKIIUK PA3IIOKECHHS, COSTUHEHNS).

Meostcnpeomemnwie ceasu

Peanuzaiust MeXNpeaIMETHBIX CBS3€d MpHU M3YyYEHUU XUMHHM B 8 KIJIACCE€ OCYIIECTBISETCA

4gepe3 HCIIOJIb30BAHUE KaK O6H.[I/IX C€CTCCTBCHHO-HAYYHBIX HOHHTI/II\/’I, TakK U HOHﬂTHfI, SABJIAFOIINXCA
CUCTCMHBIMU IJId OTACIIBHBIX NPCAMCETOB CCTCCTBCHHO-HAYYHOI'O ITUKIJIA.



OO0mue ecTeCTBEHHO-HAyYHbIC TOHSTHS: HayYHBIH (DaKkT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIIU3,
CUHTE3, KiIacCUpUKAIMs, TEPUOJUIHOCTh, HAOIIOJEHNWEe, OKCIICPUMEHT, MOJCIUPOBAHUE,
HU3MEPEHHE, MOJIEIb, SIBJICHUE.

®dusnka: MaTepusi, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHA, H30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, OJJICKTPHUYECKUH 3apsij, BEIIECTBO, TelIO0, O0BEM, arperaTHoe
COCTOSIHME BEIIECTBA, ra3, (PU3WYECKHe BEIMYUHBI, CIUHUIBI HM3MEPEHHUs, KOCMOC, ILIAHETHI,
3BE361, CoHIIC.

buonorus: potocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, runpocdepa, MUHEpaIIbl, TOPHBIE MTOPOABI, MOJIE3HbIE HCKOMAeMbIe,
TOILTUBO, BOJTHBIC PECYPCHI.

9 KJIACC

BemecTBo U XUMHYecKasi peakuus

[lepnonnueckuit  3akoH. Ilepmoamueckas cucreMa  XUMHUYECKHX — d1eMeHTOB [l
W. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHHMHM CBOMCTB XUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX IEPUOJOB, Kajus, KajabLUs U HMX COEAMHEHUH B COOTBETCTBUHM C
M0JIOXKEHHEM 2JIeMEHTOB B [lepuoinyeckoii cuctemMe U CTpOEHUEM MX aTOMOB.

CTpOeHI/Ie BC€IICCTBA: BUJbI XUMHYECKOM CBSI3U. THIbI KPUCTAJNIMICCKHUX pGHIéTOK,
3aBHCUMOCTh CBOIMCTB BCIICCTBA OT THUIIA KpHCTELHJ'IPI‘-ICCKOﬁ peH_IéTKI/I 1 BUAA XUMHUUYECKOM CBSI3H.

KHaCCI/Iq)I/IKaI_II/IH U HOMCHKJIATYpa HCOPIraHWYCCKHUX BCIICCTB. XHUMHUYECKHE CBOMCTBA
BCIICCTB, OTHOCAIIUXCA K PA3JIMYHBIM KjlaCCaM HCOPIraHUYCCKUX COGI[HHGHHﬁ, T'CHETUYCCKAaA CBA3b
HCOPTraHNYCCKUX BCILICCTB.

Krnaccudukanus XUMHUECKUX peaKUUid MO Pa3NUyHBIM MpH3HAKaM (0 YHUCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIUIOBOMY P HEKTy, IO U3MEHEHHUIO CTETIeHEeH OKHCICHUS
XUMHUYECKUX DJIEMEHTOB, IO OOPATUMOCTH, TI0 YUaCTUIO KaTaanu3aTopa). IK30- U SHIOTCPMHUUECKHUE
peaKkiu, TePMOXUMHUUECKUE YPABHEHHUS.

Ilonstue o CKOpPOCTH XUMHYECKOU pCaKkuu. [TousiTue 006 O6paTI/IMBIX )51 H606paTI/IMBIX
XUMHUYCCKUX PCaAKIUAX. IloHsiTHE O TOMOTEHHBIX U FETCPOrCHHBIX PCaKIHAX. [TousTre o xaTammse.
IlonsiTe 0 XUMHUUYECKOM PAaBHOBCCHHU. CDaKTOpLI, BJIMAIOIIHUEC HA CKOPOCTH XUMHYECKOU pcaknuuu n
IMOJIOKCHHUE XUMHUYCCKOI'0 paBHOBECHS.

OKHUCITUTEIIFHO-BOCCTAHOBUTEIIbHEIC pcaKkuuu, BJ'ICKTpOHHHﬁ 0ajjaHC  OKMCIIMTEJIbHO-
BOCCTAaHOBUTEJIbHOU pCaKIuu. CocraBieHue ypaBHeHI/Iﬁ OKHUCIHUTCIbHO-BOCCTAHOBUTCIBbHBIX
peaKuHﬁ C UCIIOJIB30BAHUCM MCTOAA 3JICKTPOHHOT'O Oananca.



Teopust >JIEKTPOJUTHYECKON JAUCCOIMALMM. OJIEKTPOJIHUTHI M HEIEKTPOJUTHL. KaThOHBI,
aHMOHBI. MexaHU3M JUCCOIMAIMK BEIIECTB C Pa3IMYHbIMU BUAAMH XUMHUYECKOW CBA3U. CTeneHb
nucconuanui. CHUIbHBIE U C1a0ble SIEKTPOJIMTHI.

Peakumu woHHOrO OOMEHa. YCIOBHSI MPOTEKAHWS PEAKIM HOHHOTO OOMEHA, IOJHBIE U
COKpalllEéHHbIE MOHHbIC ypaBHEHHsS peakuuii. CBOHCTBa KHCIOT, OCHOBAaHUW W COJIEM B CBETE
MIPEJICTABICHUIA 00 3JIEKTPOTUTHIECKOM Arccoruanmy. KadecTBeHHbIC peakiiuy Ha HOHBL. [loHsATHE
O TUJPOJIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEISMU KPUCTAIIMYECKUX PEWETOK HEOPraHMYEeCKUX BEIIECTB —
METaJUIOB M HEMETAJUIOB (rpaduTa 1 aiamasa), CJIO’KHBIX BELIECTB (XJIOpHUa HATPpHs), UCCIIeI0BaHHUE
3aBUCHUMOCTH CKOpPOCTH XMMMYECKOM peakuuMd OT BO3JCHCTBHS pa3iMyHbIX  (PAKTOPOB,
HCCIIEIOBAaHUE 3JIEKTPONPOBOJAHOCTH PAcTBOPOB BEIECTB, Ipoliecca AUCCOLMALMM  KHUCIIOT,
miesnoueid M cojeil (BO3MOXHO HCIIOJIB30BAHHME BHJEO MAaTEpHUAIOB), IPOBEJEHUE OIIBITOB,
WUTIOCTPUPYIOIIUX MHPU3HAKM NPOTEKAHUS peakluil HOHHOro obMmeHa (oOpa3oBaHHE OCaJKa,
BBIJICJICHHE Ta3a, 0Opa30oBaHUE BOJbI), OMBITOB, HILTIOCTPUPYIOIIMX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX pEaKkUUil (TOpeHHue, peakUMH pas3ioKEHUs, COCJAMHEHMs), PAaCHO3HABAHUE
HCOpPraHNM4YCCKUX  BCIICCTB C IMOMOIIBIO KAYCCTBCHHBIX peaKuHﬁ Ha HWOHBI, PCUHICHUC
HKCHEPUMEHTANIbHBIX 3a/1a4.

HemeTauibl ¥ UX cOeMHEHUSs

OOm1ast xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE CTETIEHU
okucineHus. CtpoeHne M (U3NUYECKHE CBOWCTBA NMPOCTBHIX BELIECTB — TaJOr€HOB. XHMHUYECKHE
CBOMCTBa Ha mpuMepe xjopa (B3aUMOJCIHCTBHE € MeTalylaMHM, HEMeTaJlJlaMH, IIeJI0YaMH).
XnopoBogopoa. ComnsHas KUCIIOTa, XUMUYECKUE CBOMCTBA, IOJy4YeHUE, NpUMeHeHue. JlelicTBue
XJIOpa U XJIOPOBOJOPOJA Ha OpraHM3M 4ejoBeka. BakHelne XJIOpUAbl M MX HaX0XKJIEHUE B
IIPUPOJIE.

OOmast  xapakrepucthka 3i1eMeHTOB VIA-rpynnbl. OCOGEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHusa. CTpoeHne U (QU3NYECKHEe CBOMCTBA MPOCTHIX BEIIECTB —
KHUCJIOPOJAA U cepbl. AJUIOTPONHbIE MOU(UKAIIMKN KHCIOPOa U cepbl. XMMUYECKHE CBOMCTBA CEpPHI.
CepoBoiopo/1, cTpoeHHe, PU3NYECKUE U XUMHUecKHe cBorcTBA. OKCHUIBI Cephbl KaK MPEACTaBUTEIN
KUCIOTHBIX OKcHIoB. CepHas KucioTa, (U3MYECKHMEe M XHUMHYECKHME CBOMCTBa (00Iue Kak
MIpPeJICTaBUTENs KJlacca KHUCIOT U creuuduyeckue). XuMUUYECKHe peakiuu, JeKalllie B OCHOBE
MIPOMBIIIJIEHHOTO CII0c00a MOJy4deHus: cepHoi KucioThl. [Ipumenenue cepHoit kuciotsl. Comnun
CEpHOIl KHCIIOTHI, KaueCTBEHHAs peakuus Ha cyiabdar-uoH. Haxoxaenue cepbl U €€ COeIMHEHUN B
npupoae. XUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOIIEH Cpelbl COECOUHEHHSMH Ccepbl (KUCIIOTHBIE
TOXKH, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro NMpea0TBpaIlEHuUsI.

OO6mrast  xapaktepuctuka 2J1eMeHTOB VA-rpynmbel. OCOOCHHOCTH CTPOCHHUSI  aTOMOB,
XapaKTepHbIe CTENEHU OKUCIEHHS. A30T, paclipOCTpaHEHUE B IPUPO/IE, (PHU3HUECKHE U XUMUYECKUE
cBoiicTBa. KpyroBopor azora B mpupojie. AMMHAaK, ero (pu3nueckue M XUMHUYECKHE CBOMCTBA,
nosiydyeHue u npuMenenne. Coau aMMOHUS, UX (pU3NUecKre U XUMHUYECKHE CBOMCTBA, IPUMEHEHHE.
KayecTBeHHast peakiusi Ha MOHBI aMMOHHs. A30THas KHCIOTa, €€ MoiydyeHue, (U3NYECKUe M
XUMUYECKHE CBOMCTBa (0OIIME KaK TMPEACTaBUTENs Kjacca KHCJIOT W crenuduyueckue).
Vcnonp30BaHne HUTPATOB U COJICH aMMOHHSI B Ka4eCTBE MHHEPAIBHBIX YI00peHU. XuMHUECKOe
3arpsi3HEHUE OKPY KaIoIIEel cpeibl COETUHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3AyXa,



ouBHI U BoJoéMOB). Docdop, ammorpornubie Mmonudukanuu dpocdopa, Gu3nIecKue U XUMUIECKUE
ceoiictBa. Okxcun docdhopa (V) u dochopHas kucnora, GuU3MUECKHE W XUMHUYECCKHE CBOWMCTBA,
nosrydenue. Mcrnonp3oBanue GpochaToB B KauecTBE MUHEPATBHBIX YIOOPCHHIA.

OOmast xapakrepucthka di1eMeHTOB [VA-rpynmbl.  OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTENEHW OKUCIIECHUA. YTJIEepoJ, alIOTPOIHbIE MOJIM(UKALMK, PAaCIpPOCTPAHEHUE B
npupoje, pu3nYeckue U XMMHYECKHe CBoWcTBa. AzncopOuus. KpyroBopor yriepoga B mpupoe.
Oxcunpl yriaepona, ux (pu3vyeckue M XUMHUECKHE CBOMCTBA, JEHCTBHE Ha >KUBbIE OPraHU3MBbI,
NOJyYeHHE M IMPUMEHEHHE. DKOJOTMYECKHUE MPOOJeMbl, CBsi3aHHbIe ¢ okcuioMm yriepoxaa (1V),
TUIIOTE3a TI00aIbHOrO MOTEIUIEHUs KJIMMaTa, NapHUKOBBIN 3 (deKT. YrojpHas KUCIOTa U €€ couln,
ux (1)I/I3I/I‘-IGCKI/IC U XUMHUYCCKUC CBOﬁCTBa, MOJIY4YCHHUEC U IMPUMCHCHHUC. KauecTBennas pcaKknug Ha
KapOoHaT-uoHBbl. Vcrnonb3oBaHue kapOOHATOB B OBITY, MEAULIMHE, IPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[TepBoHayabHBIC TOHATHS 00 OpPraHMYECKHX BEIIECTBAX KAaK O COCAMHCHHSIX YTIIepoja
(MeTaH, 3TaH, STUJICH, alleTHJICH, YTAHOJ, TVIMIIEPHH, YKCYCHAs KUCIOTa). [IpupoaHble MCTOYHUKU
yIIeBOJIOPOAOB (Yrojb, IPUPOAHBIN ra3, HePTh), IPOAYKTHI UX MepepadoTku (OEH3UH), UX POJb B
OBITYy W TPOMBIIIICHHOCTH. [lOHATHE O OMOJIOTMYECKH BAKHBIX BEIIECTBAX: JKHpaX, OeCINKax,
yIJIEBOJaX — M HMX POJIA B JKU3HU 4eJOBEeKa. MaTepualbHOE EIMHCTBO OPraHHYECKUX U
HEOPTaHMYECKUX COCAMHCHUU.

Kpemuuii, ero ¢usnueckue M XHUMHUYECKHE CBOICTBa, MOIYYEeHHME M IPHUMEHEHUE.
Coenunenus kpemHus B npupone. O0uue npeacrasiaeHus 06 okcuae kpemuus (IV) u kpemHueBoit
kuciore. CHIIMKAThI, X MCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelme ctpouteabHbie
MaTepualbl: KepaMHuKa, CTEeKJIO, LEMEHT, OeToH, ene300eToH. Ilpobiembl Ge3omacHOro
HCIIOJIb30BAaHUsSI CTPOUTENBHBIX MAaTEPUAJIOB B IIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:.

M3ydeHne OO0pa3lloB HEOPTraHMYECKUX BEIIECTB, CBOIMCTB COJITHOM KHCIIOTHI, TPOBEICHHE
Ka4C€CTBCHHBIX peaKHI/Iﬁ Ha XJIOpUA-WUOHBI U Ha6JHOI[CHI/IC MNPHU3HAKOB HUX IPOTCKAHUS, OIIBITHI,
oTpaxkaromue (U3NYeCKHMe W XUMHUYECKHE CBOICTBAa TajloT€HOB M UX COCIUHEHHUH (BO3MOXKHO
UCIOJIb30BaHNE BHUJEOMATEpPHUANIOB), O3HAKOMJIEHME C 00pa3laMu XJOPUJOB (TaJIOT€HU[IOB),
O3HAaKOMJIGHHE C ofOpa3uamu cepbl U €€ COeIMHEHHSIMH (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEpPHAIOB),  HAONIOZICHWE  TIpoliecca  OOyrIMBaHWUS ~ caxapa  TOJA  JIEWCTBHEM
KOHIICHTPUPOBAHHOW CEpHOW KHCJIOTHI, M3y4eHHE XHMHYECKHUX CBOMCTB pa30aBICHHON CepHOM
KHCJIOTHI, MPOBEACHNWE KAYeCTBEHHOW peaknuu Ha Ccyab(haT-WoH W HAONIOJIeHHE TpU3HaKa ef
NPOTeKaHMs, O3HAKOMJIEHHE C (U3NYECKMMHU CBOMCTBaMHU a30Ta, ¢ochopa W HMX COEIAUHEHHH
(BO3MOYKHO HCIIOJIb30BAaHME BHJIEOMATEPHANIOB), 00pa3llaMHu a30THBIX U (OcOpHBIX YAOOpEeHHUH,
NoJIy4eHue, cooupanue, pacrio3HaBaHUE U U3y4eHHE CBOMCTB aMMHaKa, POBEIEHUE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHUS U (hocdaT-MOH U W3YUYEeHHE NMPU3HAKOB UX MPOTEKaHUs, B3aUMO/JIeiCTBHE
KOHIICHTPUPOBAHHOW a30THOM KUCIIOTHI C MeJbl0 (BO3MOYKHO HCIOJb30BAHUE BUIEOMATEPHAIIOB),
M3ydeHHe MOJeNiel KPUCTANTMYECKUX PEHETOK anMasa, rpaduta, QyiepeHa, 03HaAKOMIICHHE C
IPOIIECCOM  a/ICOPOLIMK  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
MPOTHBOTA3a, MOJy4YeHHe, coOMpaHue, paclo3HaBaHWE M W3YyYeHHE CBOWCTB YIJIEKHCIOTrO rasa,
MPOBCACHUC KAaUCCTBCHHBIX peaKuHﬁ Ha Kap60HaT U CUJIMKAT-UOHBI U U3YUYCHHUC IMPU3HAKOB HUX
POTEKaHMs, O3HAKOMJIEHWE C MPOAYKIMEH CHJIMKATHOW HPOMBIIIJICHHOCTH, pELICHHE
SKCIICPUMCHTAJIbHBIX 3a/1a4 I1O0 TCMC «Baxkneiine HeMeTanIbl U UX COCAUHCHUS».

MeTajliibl 4 UX COeAHMHEHHS



OO6m1ast XapaKTepUCTUKa XUMHUYECKUX DJIEMEHTOB — METaJUIOB HA OCHOBAHUH HMX TTOJIOKEHUS B
[Tepuonnueckoit cucreme xumudeckux »dyemMeHTOB [[. WM. MenneneeBa W CTpOEHHS aTOMOB.
Crpoenue wmetaiuioB. Metaminyeckass CBsi3b M METaJUIMUECKash KpUCTaJUIMUECKas pelérTka.
DJIEKTPOXUMHUYECKUN Pl  HampsDKEHUW MeTauioB. (DU3MYECKMEe W XUMHYECKHE CBOWCTBA
MetaiioB. OOmue crnocoObl MOTy4YeHus] MeTaioB. [IoHATHE O KOPPO3WH METaJUIOB, OCHOBHBIE
CrocoObl 3amuThl WX OT Kopposud. CruiaBbl (CTayib, YyTr'yH, IIOPATIOMHUHUHN, OpoH3a) M HX
MIPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[[{emouHble MeTaJUIBL: MOJIOXKEHHE B llepmoamyeckoil cucreMe XMMHUYECKUX 3JIEMEHTOB /.
W. MenneneeBa, CTpoeHUE HMX aTOMOB, HaXOXACHHE B mpupoae. PU3HUECKHME M XUMUYECKHE
CBOMCTBa (Ha mpumepe HaTpus U Kanus). OKCUIbl U TUJIPOKCUIBI HaTpus U kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COCIMHEHUM.

[IlenouHO3eMENbHBIE METAIBl MAarHUM W KaJblMi: moJjioxkeHue B llepuognyeckoil cucreme
xumuueckux snemeHToB [[. WM. MenpaeneeBa, CTpoeHME WX aTOMOB, HAxXOXXJICHUE B IPHUPOJE.
du3nyeckue W XUMHYECKHME CBOMCTBA MarHus M KanbIinsa. BakHEHIIHE COeIWMHEHHS KaIbITHS
(okcun, rugpokcun, conu). XKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmomuHuit: nonoxenue B Ilepuoanyeckodl cucreMe XMMUYECKHX 3JleMeHTOB /I
W. MenneneeBa, cTpoeHue aToMa, HaX0Xk/eHUE B npupojae. Pu3ndeckue 1 XMMHUYECKUE CBOWCTBA
atoMuHUS. AM(pOTEpHbIE CBOMCTBA OKCHJAa U THPOKCHU/1A AIFOMUHUS.

Keneszo: nonoxenue B [lepuoanyeckoii cucreme xumudeckux snemeHToB J1. 1. Menpeneena,
CTpPOEHHE aToMa, HaXOXJeHue B mpupoje. Pusndeckue U XMMHUIECKHUE CBOMCTBA xemne3a. OKCUbI,
ruapokcuabl u conu xenesa (I1) u xenesa (I1), ux cocras, cBOICTBa U OTyYEHUE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pa3llaMyd METAJJIOB U CIUTABOB, UX (DM3UYECKMMH CBOHCTBAMH, U3yUCHHE
PE3yNbTaTOB KOPPO3UHM METAIOB (BO3MOKHO HCIOJIB30BAHHUE BUIEOMATEPHUATIOB), OCOOCHHOCTEMH
B3aMMOJICHCTBUS  OKCHJAa KalblUd W HATpUs C BOJOW (BO3MOXKHO  HCIOJB30BaHUE
BUJICOMATEPHATIOB), MCCIEIOBAaHUE CBOMCTB JKECTKOM BOMABI, TpOIlEcca TOPEHHUs Kele3a B
KHCIIOpoJie (BO3MOYKHO HCITOJIb30BAHHUE BHJICOMATEPUAIIOB), TIPU3HAKOB MTPOTEKAHMS KAYSCTBCHHBIX
peakiuii Ha WOHBI: MarHWsl, KajbIUs, allOMUHUS, IMHKA, *kene3a (II) u xeneza (II), memu (II),
HaOJII0JICHUE W ONHMCAaHWE IMPOIIECCOB OKPAIIMBAHMS TUIAMCHH MOHAMH HATPUS, KA M KaJbIUS
(BO3MOKHO HCITOJIb30BAaHHUE BUCOMATEPHATIOB), UCCIIEOBAaHIE aM(DOTEPHBIX CBOWCTB THAPOKCH/IA
QTFOMUHHS W THIPOKCHIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7ad 1Mo Teme «BakHeiimme
METaJIIbI U UX COCTUHEHUS».

XuMus M OKpyKauias cpeaa
BemectBa 1 Marepuassl B IOBCEIHEBHOM KM3HU 4eJIOBEKa. be3omacHOe HMCIOJIb30BaHUE
BEIIECTB M XHWMHUYECKHUX peakiuii B ObiTy. IlepBasg momomib NpH XUMHUECKHUX OXOTax H

OTPABJICHUSX.

XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH cpennl (MpeaenbHas AOMYCTUMAas KOHIICHTPAIIHS
Bemiects, nanee — [1JIK). Ponb Xxumuu B pemieHuu 3K0JIOTHIECKUX MPOOIIEM.

Xumuueckuii 3xcnepumenm:



n3ydeHne o0pasIoB MaTeprasoB (CTEKIIO, CIIaBbl METAIIJIOB, TIOJUMEPHBIC MATEPUATIBI).
Mescnpeomemmnuie ceasu

Peanuzanus MeXIpeIMETHBIX CBsI3€d NPU M3YYEHUM XMMHMHM B 9 Kiacce OCYILECTBISETCS
Yyepe3 UCMOJIb30BaHUE KaK OOLIMX eCTECTBEHHO-HAYYHBIX MOHATUH, TaK W MOHSITHUH, SBISIOIIUXCS
CUCTEMHBIMU U1 OTACIIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO01ue ecTecCTBEHHO-HAy4YHbIE MOHSTHS: HAy4YHBIA (hakT, TUIOTE3a, 3aKOH, TEOpHs, aHAJIM3,
CUHTE3, KiIaccu(UKamms, TMEPHOJUIHOCTh, HAONIOJCHUE, OSKCICPUMEHT, MOJACIUPOBaHUE,
U3MEpEeHHue, MOJIEIb, SIBJICHUE, TAPHUKOBBIN 3(PPEKT, TEXHOIOTUS, MAaTepUAIIbI.

®usuka: Marepusi, aToMm, DJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIUA, H30TOIIbI,
PaINOAKTUBHOCTh,  MOJIEKYJa, JJICKTPUYECKUW  3apsifl, MPOBOJHUKH,  IOJYIPOBOHUKH,
JUDJICKTPUKH, (DOTORJIEMEHT, BEIIECTBO, TeI0, O0BEM, arperaTHO€ COCTOSHHE BEIIEeCTBa, ras,
pacTBOp, PaCTBOPUMOCTh, KPUCTAIIMYECKAsT PEIIETKA, CIUIABhI, (PU3MUYECKUE BEITUYHHBI, CIUHUIIBI
HU3MEpEeHUs, KOCMUUYECKOE TPOCTPAHCTBO, TIJIaHEThI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocunres, apixaHue, Ouocdepa, SKOCHCTEMa, MHUHEpAIbHBIE YI0OpeHUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEIIECTBA.

I'eorpacdus: armocdepa, ruapocdepa, MUHEpAIbl, TOPHBIE MOPOIbI, MOJIE3HBIE UCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA I[NPOI'PAMMBI IO XMMHUHU HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHEBIE pe3yibTaThl OCBOCHUSA MNPOrpaMMbl OCHOBHOI'O 0611_[61"0 06pa3OBaHI/IH
JOCTUTAKOTCA B XOI€ 06yquI/1$[ XHUMHUU B €AUHCTBE y‘Ie6HOI\/II M BOCHUTATEIIHHOM JCATCIIBHOCTU B
COOTBCTCTBUU C TpaJUIIHUOHHBIMU pOCCHfICKPIMI/I COUOKYJIIbTYPHBIMH U NYXOBHO-HPABCTBCHHBIMHA
HECHHOCTAMHU, IPUHATBIMHU B O6H_[eCTBe InpaBuJiaMu W HOPMaMH TIIOBCACHUA H CHOCO6CTBYIOT
mnmponeccaM CaMOIIO3HAHUA, CaMOPA3BUTHUA U COLTMATIN3alluU o6yqa}0umxc;{.

JIM4HOCTHEBIE PE3YyIbTATBl OTpaXAaOT TOTOBHOCTH o6yqa10umxc;1 PYKOBOJACTBOBATLCH
CHCTEMOM MO3UTHBHBIX HEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCclHIMpCHUEC ONbiTa ACATCIBHOCTH Ha eé

OCHOBE€, B TOM YHUCJIC B 4aCTHU:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:



[IEHHOCTHOT'O OTHOIIEHHUS K OTCUCCTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAYIHOMY
HACIICANIO0, TIOHMMAHUSA 3HAYCHHWsS XWMHYECKOM HAyKM B JKH3HH COBPEMCHHOTO OOIIECTBa,
CMOCOOHOCTH BJIAJCTh JIOCTOBEPHOW HH(OpMAIME O MEePEeIOBBIX JTOCTHKCHUAX M OTKPBITHIX
MHUPOBOM U OT€YECTBEHHON XMMHUH, 3aHHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOMCTBE MHUpa
1 00I1IeCTBA;

2) IpaKaAaHCKOI0 BOCIIUTAHUA:

NpeACTaBJICHUA O COHUAJIBHBIX HOPMax HW IIpaBWjIax MEKIMYHOCTHBIX OTHOIICHUN B
KOJJICKTHBE, KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TOJE3HOH, y4yeOHO-
HCCIIEI0BATEIbCKOM, TBOPUECKOW W APYIMX BUAAX JEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOMH
COBMECTHOH ACATCIIbBHOCTU IIPU BBIIIOJIHCHUHA y‘I€6HBIX, IIO3HABAaTCIIbHBIX 3aJa4, BBIIIOJHCHUU
XMUMHUYECKHUX 3KCIIEPUMEHTOB, CO3/IaHMM Y4EOHBIX MPOEKTOB, CTPEMIICHHUS K B3aUMOIIOHUMAHUIO U
B3aMMOIIOMOUIY B IIPOLIECCE ITOM y4eOHOU 1eATEIbHOCTH, TOTOBHOCTH OLEHUBATH CBOE MIOBEACHUE
U TIOCTYIIKM CBOMX TOBapHILEH C MO3ULMH HPAaBCTBEHHBIX U IIPABOBBIX HOPM C Y4ETOM OCO3HAHUS
IIOCJIEICTBUM MIOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMS

MHPOBO33PCHYCCKHUC MMPEACTABIICHUA O BCIICCTBEC U XHUMHYECKOM pCaKkuuu, COOTBETCTBYIOUINC
COBPCMCHHOMY YPOBHIO Pa3BHUTHA HAYKH U COCTABJIAOIIHNE OCHOBY [JII IIOHUMAHUA CYIIHOCTHU
Haqu0171 KapTUHBI MHpPaA, MMPEACTABIICHUA 00 OCHOBHEBIX 3aKOHOMCPHOCTAX pa3BUTUSA NPHUPO/bI,
B3alMOCBA34X YCJIOBCKaA C HpHpOI[HOfI cpez[oﬁ, O pOJIM XUMHHU B IIOBHAHUHU 3TUX SaKOHOMepHOCTeﬁ;

[I03HABATC/IbHBIE MOTHUBBI, HANPABJICHHbIE Ha IIOJIy4YCHHE HOBBIX 3HAHMNM 110 XUMUH,
HeoOXoauMBble Uisi  OOBSICHEHUs HaOJI0JaeMbIX IPOLIECCOB U  SBJICHUH, IO3HABATEJIbHOMH,
MH(OPMALIMOHHON M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE€ HABBIKOB CaMOCTOSITENIbHON paboThI €
y4eOHbIMM TEKCTaMM, CIPAaBOYHOM JIUTEPaTypoOi, JOCTYNHBIMH TEXHHYECKUMHU CpPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTUH;

WHTEpeC K OOyYeHHIO M TO3HAHUIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTh W CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHOW M HCCIENOBATENIbCKON JIeATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpPaBJIEHHOCTU U YPOBHS 00y4YEHUS B ajbHEHIIEM;

4) hopMupOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HaHUE LIEHHOCTU >KU3HHU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBIO, YCTAaHOBKH
Ha 3JIOpOBBIM 00pa3 >KM3HM, OCO3HAHUE TIOCIEACTBUH U HENPHUSATHE BPEIHBIX MPHUBBIYCK
(ynorpeOyieHUsT aJKOTroJisi, HAPKOTUKOB, KYpEHHs), HEOOXOAMMOCTH COOJIIOJCHHUS IPaBHII
0€30MMacHOCTH NP OOpallleHNH ¢ XMMUYECKUMHU BEIIECTBAMU B OBITY U pealIbHOM JKU3HH;

5) Tpy/10BOr0 BOCIIMTAHUS:

HWHTEpEC K MPAKTUYECKOMY H3YYCHHIO MpOoQeccuil M Tpyaa pa3InyHOTO POja, YBAKECHHE K
TPYAY U pe3ysibTaTaM TPYIOBOW IEATEIbHOCTH, B TOM YUCJIE HA OCHOBE NPUMEHEHHUS MPEIMETHBIX
3HAHUU IO XUMHUHU, OCO3SHAHHBIN BHIOOP MHIMBUAYAIBHON TPACKTOPUU MPOIOIDKEHUS 00pa3oBaHuUs
C y4€TOM JIMYHOCTHBIX HHTEPECOB M CIHOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTpeOHOCTEH, YCHENHON TPOodeCCHOHATBHON NESTEIHOCTH U PAa3BUTUS HEOOXOIUMBIX YMEHHUM,
TOTOBHOCTB aJalTUPOBAThCS B MPO(eccroHabHOI cpeie;



6) 9KOJIOTHYECKOTO BOCTIUTAHUSI:

IKOJIOTHYECKH IIeTIeCO00pa3HOe OTHOIICHHE K MPUPOJAC KaK MCTOYHHKY >KM3HH Ha 3eMmie,
OCHOBE €€ CYIIECTBOBAHMS, MOHHMMAaHUE ILIEHHOCTH 3J0POBOr0 M 0€30MacHOro oobpasza KHU3HH,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PU3NYECKOMY U TICUXUYECKOMY 3I0POBBIO, OCO3ZHAHUE
LIEHHOCTU COOJIOZCHMS MpaBuil OE30MacHOrO MOBEAEHHUs MpHU paboTe C BELIECTBAMH, a TaKkKe B
CUTYALUSIX, YTPOXKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTHM TIPUMEHSTh 3HAHHUS, MOJIy9aeMble TIPU U3YYCHUH XUMUH, JJIs PEIICHUs 3a/1ad,
CBSI3aHHBIX C OKPYXAKOUIEH NPUPOJHON CpENOM, Uil TOBBILIEHUS YPOBHS 3KOJIOTHYECKOU
KYJIbTYpPbl, OCO3HaHMs TJIOOATBHOTO XapakTepa SKOJIOIMUECKUX MpoOieM U IMyTed UX peleHus
MOCPEACTBOM METOJIOB XMMHH, JKOJOTMYECKOIO MBILIJIEHUS, YMEHUSI PYKOBOJCTBOBATbCS MM B
[M03HABATEJIbHOW, KOMMYHUKATUBHON M COLMAJIBbHON NIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe wmeTtanmpenMETHBIX PE3YJbTATOB BBIACISIOT 3HAYUMbIE Uil  (OPMHUPOBAHUS
MHUPOBO33PEHHUs OOIIEHAayYHble TOHATUS (3aKOH, TEOPHs, NMPUHLUII, THUMOTe3a, (akT, cUcTema,
MPOIIECC, IKCIEPUMEHT U JPYroe.), KOTOPHIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX
mpeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUUM U3 9TUX MPEIMETOB (OPMHUPOBATH MPEICTABICHHUE O
LIEJIOCTHOW HAy4YyHOM KapTHMHE MHpa, U YHHUBEPCAJIbHbIC Y4eOHBIC ACUCTBHUS (IMO3HABaTEIbHBIC,
KOMMYHHUKATHUBHBIC, PETYIATUBHBIE), KOTOPbIE 00ECleynBalOT (OPMUPOBAHUE TOTOBHOCTU K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

IMo3naBaTebHBIE YHHBePCcAJIbHbIE YUeOHbIE JeiCTBUS
Ba3oBble Jornuyeckue aeiicTBUA:

YMCHHUS UCITIOJIB30BATh HpI/IéMLI JIOTUYCCKOr'0 MbIINUJICHHUA TTPHU OCBOCHHUU 3HAHUU: PpaCKpbIBaATb
CMBICJT XUMHUYCSCKUX TOHSITUM (BI)I)IGJ'ISITI) HX XapaKTCPHBIC MMPU3HAKH, YCTAHABJIMBATL B3aUMOCBA3b
C ApyrumMu HOHSITI/IHMI/I), HUCIIOJIB30BAaTh IMOHATHA IJIA 00BACHEHHS OTACIBHBIX q)aKTOB n HBJ'ICHPIfI,
BI)I6I/IpaTI> OCHOBAHUS U KPUTCPUH I Knaccn(bmcaunn XUMHUYCCKHUX BCIICCTB M XHMHUYCCKHUX
peaKHHﬁ, YCTaHaBJIMBATL NMPHUYNHHO-CJICACTBCHHLBIC CBA3U MCIKIAY 00BbEKTaMU N3Yy4YCHUA, CTPOUTH
JIOTUYCCKHUE PaACCYKACHUA (I/IHJIyKTI/IBHI)Ie, ACAYKTHUBHBIC, I10 aHanomn), J€J1aTb BBIBOJbI H
3aKJIIOYCHUA,

YMEHHE NPHUMEHATH B IMPOLECCE IMO3HAHUS IOHATUS (IIPEAMETHBIE M METAIIPEIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJIb3YeMble B XHUMHH, NPeoOpa3oOBBIBATH IIMPOKO
MpUMEHsIeMble B XMMHHM MOJIEIbHBIE MPEICTaBICHUS — XUMHUYECKHM 3HaK (CHMMBOJ 3JE€MEHTa),
XUMu4eckas ¢GopMyga U ypaBHEHHE XUMHUYECKOW peaklUud — TpU peleHur y4deOHo-
MO3HABATENbHBIX 33/1a4, C YUETOM ITHX MOJIENbHBIX MPEJICTABICHUN BBISBIATH U XapaKTepU30BaTh
CYIIECTBEHHBIE NMPU3HAKU M3YYaeMBIX OOBEKTOB — XUMUYECKHUX BEUIECTB U XUMHUECKUX PEAKIIUH,
BBISIBJISITH OOIINME 3aKOHOMEPHOCTH, IPUYMHHO-CIIEICTBEHHBIE CBSI3U U MTPOTUBOPEUHS B M3y4aeMBbIX
IpoLeccax U sIBICHUSX.

ba3zoBble ucciienoBareJbcKue AefiCTBUS. YMEHUE UCIOJIb30BATh ITIOCTABIIEHHBIE BOIIPOCHI B
KauyecTBe MHCTPYMEHTA MO3HAHUs, a TaKXKe B Ka4eCTBE OCHOBBI i1 (POPMHUPOBAHUS THIIOTE3bI 110
MPOBEPKE NPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHUI;



MpUOOpeTeHne OMbITa MO IUIAHUPOBAHUIO, OPraHU3alMUd W TPOBEACHUI0 YYCHHUYECKUX
HKCIIEPUMEHTOB, YMEHUE HaOII0JaTh 3a XOJ0M IIpOIecca, CaMOCTOSITEIbHO MPOrHO3UPOBATh €ro
pe3ynbrat, (QopMynupoBaTh OOOOMIEHUS ¥ BBIBOABI 1O pE3yJbTaTaM IPOBEAEHHOTO OIBITA,
UCCIJIEIOBaHMs, COCTABIIATH OTUET O MPOJIEIaHHOM paboTe.

Pabora ¢ nundopmanmeii:

yMEHHE BBIOMPATh, aHAIM3UPOBATh U UHTEPIPETUPOBATH UHGOPMAIIUIO PA3IMYHBIX BUIOB U
dbopM mpencTaBiIeHUs, MOIYYaeMYI0 W3 Pa3HbIX HCTOYHUKOB (HAyYHO-NOMYJISIpHAs JUTepaTypa
XMUMUYECKOTO COJIEpXKAHMs, CIIPaBOYHbIE MOCOOMs, pecypchl MHTepHeTa), KPUTUYECKHA OICHUBATH
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHUE MPUMEHSTh pa3jIMYHbIe METOJBI M 3allpPOChl MPH MOMCKE M 0TOOpe WHPOpPMAIMU H
COOTBETCTBYIOIIUX JTaHHBIX, HEOOXOIUMBIX JUIsI BHITIOJHCHHS YU4COHBIX M IMO3HABATEIBHBIX 3a/1a4
OIPENIEJIEHHOTO THIA, NPUOOpPETEeHHE ONbITa B 00JACTH UCIOJIB30BaHUS HH()OPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBIAJCHHUE KYJIBTYPOW aKTUBHOTO WCIIOIH30BAHUS PA3TUIHBIX
MOMCKOBBIX ~CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTHMaJIbHY (OpMy TIpeacTaBICHUs
nH(OpPMAlMM W WLTIOCTPUPOBATH pPEIIaeMble 3aJa4d HECIOKHBIMH CXEMaMH, JUarpaMMaMH,
npyrumu hopmamu rpadUKu U UX KOMOUHAIUSIMUY;

YMEHHME WHCIIONIb30BaTh M AaHAIM3MPOBATh B IMIpolecce Y4eOHOH U HCCIIe0BATEIbCKON
NEeSATEIbHOCTH HH(GOPMAIIHIO O BIMSHUU TPOMBIIIUIEHHOCTH, CEIBCKOT0 X0351UCTBA M TPAHCIIOPTA HA
COCTOSIHME OKPY>KAIOLIEH MPUPOTHON CpeIbl.

KomMyHHUKaTHBHBIe yHHBepcalbHble y4eOHbIe qelicTBUA:

YMEHUS 3a7]aBaTh BOMPOCHI (B X0/ [Uajgora u (Mjn) JUCKYCCUH) IO CYIIECTBY 00CYKIaeMOi
TeMbI, (GOPMYITHPOBATH CBOU MPEIOKEHUS OTHOCUTEIHHO BHITIOTHEHHSI MPEATIOKEHHOM 3a/1a4u;

YMEHHUSI TIPEJICTABIATH MOJYYCHHbIE Pe3yIbTaThl TO3HABATENLHOM JESTEIHHOCTH B YCTHBIX U
IINCHbMCHHBIX TEKCTax,; acjaarb MPE3CHTA IO PE3YIBTATOB BBITIOJTHCHU A XUMHUYECKOT'O
SKCIIEpUMEHTa (J1adopaTOpHOrO OMbITa, JabopaTOpHOM pabOThl TO MCCIEAOBAHUIO CBONCTB
BEIIIECTB, YU€OHOTO MTPOEKTA);

YMEHHSI y4eOHOro COTPYIHHYECTBA CO CBEPCTHHUKAMU B COBMECTHOI MO3HABaTEIbHON U
HCCIIEIOBATENbCKOM JeSITeIbHOCTH MPHU PEIIEHUH BO3HUKAIOIIKX MPo0OsieM Ha OCHOBE yuéTa 00LInX
MHTEPECOB M COIJIACOBAaHUS NO3MLUH (00CYXIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JIEHCTBUI, ONpeieleHe KPUTEPUEB MO OLEHKE KauecTBa BHIMOJIHEHHON
paloThI U ApyTHE).

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe AelicTBUA:

YMEHHUE CaMOCTOSTEIBHO OIPEACNATh LEIU AEATEIBHOCTH, IUIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JAESITENIbHOCTD, BEIOUpATh Hanbosee
3¢ deKTUBHBIE CTIOCOOBI PELIeHUs] YUeOHBIX U TTO3HABATENBHBIX 33/1a4, CAMOCTOATEIBHO COCTaBIATh
UM KOPPEKTUPOBATH MPEIJIOKEHHBIA aITOPUTM JCUCTBUN IIPU BBINOJHEHUU 3aJaHUM C Y4ETOM
IIOJyYeHUsT HOBBIX 3HAaHMH 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSX, OLEHUBATb
COOTBETCTBUE IIOJIy4CHHOTO pe3ynbTaTa 3asBICHHOM LE€lIM, YMEHHME UCIOJIb30BaTh U
aHAJIN3UPOBATh KOHTEKCTHI, IPEAJIaracMbI€ B YCIIOBUHU 3aJaHUM.



INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pPe3yJIbTATOB IO OCBOCHHUIO O0S3aTENBHOIO COJEp)KaHus,
YCTaHOBJIEHHOTO JaHHOW (enepanbHO pabouell MHpoOrpaMMoid, BBIAEISIOT: OCBOCHHBIC
o0yJaromUMuUCs HaydHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBHM, crieupUIecKue s MPEIMETHON
obnactu «XUMHS», BUIBl JIEATEIBHOCTH MO IOJYYEHHIO HOBOTO 3HAHUS, €ro MHTEpIIpEeTalluu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CHUTYAIlHIX.

K xonmy oOyuenuss B 8 kiacce mpenMeTHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHEI
OTpaxkaTh C(HOPMUPOBAHHOCTH Y OO YUAIOLIUXCSI YMEHHIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKMX IIOHSATHHM: aTOM, MOJIEKYJa, XMMHUYECKUN
AJIEMEHT, IPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOpPOJIHAs M HEOJHOPOIHAs),
BaJICHTHOCTb, OTHOCHUTEIIbHAs aTOMHAas M MOJIEKYJISIpHAs Macca, KOJWYECTBO BEILECTBA, MOJIb,
MOJIIpHAsi Macca, MaccoBasi A0Jsl XUMUYECKOTO 3JIEMEHTA B COEAMHEHUH, MOJIIPHBIA 00BEM, OKCHI,
KHCJIOTa, OCHOBAaHUE, COJIb, AIEKTPOOTPULATEIBHOCTD, CTEIICHb OKUCICHUS, XUMUYECKasl peaklys,
KIaccu(UKanusl peakiuid: peakluud COCTUHEHHUs, PEaKIHH Pa3JI0KECHUs, PEaKIHH 3aMEIICHHS,
peakiuu oOMeHa, 9K30- U HHJIOTEPMUUYECKHE PEaKLUH, TeIIoBOM 3((eKT peakuuu, SApo aToma,
AJIEKTPOHHBIN CJIOM atoma, aToOMHasi OpOHTal b, PaJWyC aroMa, XUMHUYECKas CBsS3b, MOJSpHAS U
HENoJIIpHasl KOBAJCHTHAs CBS3b, MOHHAs CBA3b, MOH, KaTHMOH, aHUOH, PacTBOp, MaccoBas IO
BelecTBa (MPOIICHTHAs! KOHIIEHTpAIlsl) B PaCTBOPE;

WJUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHYECKUX NOHATUN U IPUMEHSTH 3TH ITOHATHS
IIPY ONMCAHHUM BELECTB U UX MPEBPAIICHUN;

HCIOJIb30BAaTh XMMUYECKYI0 CUMBOJIMKY JUJIsl COCTaBJIE€HUs (JOPMyYJT BEIIECTB U ypaBHEHH
XMMHYECKUX PEAKIINIL;

OIpeNIeNIATh BAJCHTHOCTh aTOMOB DJJIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTEMEHb
OKHCJIEHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, MPUHAIJICKHOCTh BEIIECTB K ONpPEACIEHHOMY
KJlaccy coeauHeHMd 1o QopMynam, BUA XMMHUYECKOW CBS3M (KOBaJIGHTHAas M WOHHas) B
HEOPraHMYECKUX COCTUHEHMSIX;

packpsiBaTh cMbici [lepuoguueckoro 3axona J[. WM. MenneneeBa: neMOHCTpUPOBATH
MMOHMMAaHHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT UX IOJIOKEHUS B
Ileproauueckoil cucreMe, 3aKOHOB COXPAHEHMsI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHsI, 3aKOHa ABOTaJipo;

OIMCBIBATh U XapaKTepH30BaTh Tabun4Hyto popmy [leproandeckoit cucTeMbl XUMHYECKHX
AJIEMEHTOB: pazuyaTh MOHSITUS «JIaBHas moarpynna (A-rpynma)» u «mobounas noarpynna (b-
IpyIIa)», Majable U OOJbIINE MEPUOJIbl, COOTHOCHTh 0003HAUYEHUS, KOTOphle UMEIOTCS B TalsHIe
«Ilepnonnyeckas cucrema xumudeckux saemeHtoB J[. . MengaeneeBa» ¢  4YHCIOBBIMHU
XapaKTepUCTHUKAMU CTPOCHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij sijipa, o0IIee Yucio
AJIEKTPOHOB U PAaCNpEAEIEHUE UX 10 IIEKTPOHHBIM CJIOSIM);

KJIacCU(UIUPOBATh XUMHUYECKHE JJIEMEHThI, HEOPraHMYECKHEe BEIIEeCTBA, XHWMHUYECKUE
peakimu (1Mo YUCIy U COCTaBy yYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3P (DeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIINE XUMUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEP:K/1asi ONHUCAHUE NPUMEPAMU MOJIEKYJSPHBIX YPAaBHEHMH COOTBETCTBYIOIUX XUMHYECKHX
pEeaKIunii;

IIPOTHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOIO COCTaBa,
BO3MO>KHOCTH NPOTEKaHMsI XUMUYECKUX ITPEBPALICHUM B PA3JIMYHBIX YCIOBUIX;



BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MaCCOBYIO JI0JIIO
XUMHUYECKOTr0 3JeMeHTa 1o ¢GopMylie COEAMHEHMs, MAacCOBYIO [IOJII0 BeIIecTBa B PacTBOpE,
IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKON peaKIuH;

MIPUMEHATh OCHOBHBIE ONEPALMHM MBICIUTEIBHON [EATEIbHOCTH — aHAJIUu3 U CHUHTE3,
CpaBHEHHE, 0000IIEHIE, CUCTEMATH3AIHIO, KIIaCCU()UKALIUIO, BBISIBJICHUE IPUYUHHO-CIEICTBEHHBIX
CBA3EH — /I U3Y4YEHHS] CBOWCTB BEIIECTB U XUMHUUYECKUX PEAKLNN, €CTECTBEHHO-HAYYHbIE METO/bI
[I03HAHUS — HA0JII0JIEHUE, U3MEPEHUE, MOJIEIIMPOBAHNE, IKCIIEPUMEHT (peajibHbli U MBICIICHHBIN);

clieoBaTh ~ NpaBUJiaM  [OJIb30BAHUA  XHMMHUYECKOW Mocyaoi W 1a00paTOpHBIM
000pyZ0BaHUEM, a TAKXKE MpaBHJIaM OOpaIeHHs ¢ BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKLUSAMHU
IO BBIMOJIHEHHUIO TJAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYEHHUIO U COOMPAHUIO ra3000pa3HbIX
BEILECTB (BOJOPOAA U KUCIOPO/A), TPUTOTOBICHUIO PACTBOPOB C OMPEEIEHHON MacCOBOU J0Jiei
pPacTBOPEHHOIO  BEIIECTBA, IUIAHUPOBaTh M IMPOBOJAMTH XHUMHUYECKHE OSKCHEPUMEHTHI IO
pacro3HaBaHMIO pPACTBOPOB WIEJIOYEH W  KUCIOT C IIOMOIIbIO HMHAMKATOpPOB  (JIaKMyc,
benondrarenH, METUIOPAHK U IPYTHE).

K koHny oOyueHus B9 KJjacce IpeiIMETHbIE pe3yJibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHMX IIOHSATHUI: XUMHUYECKHI 3JIEMEHT, aroM,
MOJIEKYJIa, HOH, KaTHUOH, aHWOH, IIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTD,
ANEKTPOOTPHULATEILHOCTh, CTENEHb OKHUCICHHS, XUMHUYECKass peaklMs, XUMHYecKas CBs3b,
TeruioBol 3(pdeKT peakuuu, MOJb, MOJSAPHBIA 00BEM, PACTBOP, AIIEKTPOIMUTHI, HEITEKTPOIMTHI,
ANEKTPOJIUTUYECKAs] JTUCCOLMAllMs, pEeakUWd MOHHOro OOMEHa, KaTajau3aTrop, XHUMHUYECKOe
paBHOBecHe, 0OpaTUMble U HEOOpaTUMBbIe PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIUH,
OKHCIIUTEIb, BOCCTAHOBMTENb, OKHCICHHE W BOCCTAaHOBJIEHUE, aJUIOTPOINUs, aM(OTEpHOCTD,
XMMHYECKas CBs3b (KOBAJIEHTHAsl, MOHHAS, METAJIJIMUECKas), KpUCTAJUIMYEeCKas peléTka, KOppo3us
METaJUIOB, CIUJIaBbl, CKOPOCTh XUMHUYECKOW pEaklMM, MPEAENIbHO AomycTuMas KoHueHtpauus [1/IK
BELIECTBA;

WJUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX MOHATUN U MIPUMEHSTh 3TU MOHATHS
IIPY OIIMCAHWHM BELECTB M UX IPEBPAIECHUN;

HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUIsl COCTaBICHUS (POPMYJ BEIIECTB M ypaBHEHUU
XUMHUYECKHUX PEAKIIMA;

OTIpEe/ICIIATh BaJEHTHOCTh M CTENEHb OKHCIEHUS XUMHUYECKUX 3JIEMEHTOB B COEIMHEHUSX
pa3IMYHOIO COCTaBa, INPHHAJJIEKHOCTh BELIECTB K ONPEACIEHHOMY KiacCy COEAMHEHMHM IO
dbopMynaM, BUJ XMMHYECKOHN CBS3M (KOBaJEHTHAs, NOHHAs, METaJUINYECKasi) B HEOPraHMYECKUX
COEJIMHEHUSX, 3aps] HOHAa MO XUMHUYECKOW (opmyle, XapakTep cpelbl B BOJHBIX pacTBOPax
HEOPraHMYECKUX COSAMHEHUN, THI KPUCTAINTNYECKON PEeIIETKY KOHKPETHOT'O BEIIECTBA;

packpsiBaTh cMblca Ileprnoguueckoro 3akona Jl. M. MenaeneeBa U A€MOHCTPUPOBATh €r0O
MOHMMAaHME: OINMCHIBaTh M XapakTepu3oBaTh TabnuuyHyro ¢opMy Ilepuonnyeckoit cucTembl
XMMHAYECKHX DJIEMEHTOB: pa3jnyaTh IMOHITUS «MJIaBHAs moArpynna (A-rpynma)» U «1mododHas
noarpynna (b-rpynmna)», manele U OoJbIIME MEPHOIbl, COOTHOCUTH O0003HAYEHMsS, KOTOpHIE
UMEIOTCS B TEPUOJUYECKOM TaOsMIEe, C YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS AaTOMOB
XMMHYECKHUX 3JIEMEHTOB (COCTaB U 3apsA] sA1pa, oOliee YUCIIO IEKTPOHOB U PACHpPEE/ICHHE UX 110
AJIEKTPOHHBIM CJI0SIM), OOBACHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB JIEMEHTOB M MX
COCIUHEHMH B IIpeieIaX MajbIX IEPUOIOB U IVIABHBIX MOATPYII C Y4ETOM CTPOCHHSI HX aTOMOB;



KJIACCU(UIIUPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPTraHMYECKHUE BEIIECTBA, XUMUYCCKUE
peakuuu (1Mo YMCIy M COCTaBy YYacTBYIOIIMX B PEaKLMU BEIIECTB, MO TEIUIOBOMY 3¢ ¢deKTy, Mo
U3MEHEHHUIO CTENIEHEN OKUCIEHUSI XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) 001IME U creupUuIecKie XUMUYECKUE CBOICTBA MPOCTHIX U
CJIOXKHBIX BEILIECTB, MOJTBEPK/Iasi OMUCAHUE MPUMEpPAMU MOJICKYJSIPHBIX M MOHHBIX YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUii;

COCTaBJIATh YpPaBHEHHUS DJIEKTPOJUTHUYECKON IUCCOLMALMM KHUCIIOT, LIEIOYEd U COJieH,
MOJIHBIE U COKpAalIEHHBbIE YypaBHEHUS pEaKIHil HOHHOrO OOMEHa, YpaBHEHHUS peaKlIHid,
MIOITBEP>KIAOIIUX CYILIECTBOBAHME I€HETUUECKOM CBSA3M MEX/1Y BEIIECTBAMHU PA3IMUHBIX KJIACCOB;

pPacKpblBaTh  CYIIHOCTh  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMN  MOCPEACTBOM
COCTaBJICHUSI SJIEKTPOHHOTO OajlaHCca ATUX PeaKIuii;

MIPOrHO3HPOBATh CBOWMCTBAa BEUIECTB B 3aBUCUMOCTH OT HX CTPOCHHUS, BO3MOXHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUM B PA3JIMYHBIX YCIOBHSIX;

BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIIO
XUMHUYECKOI0 3JeMEeHTa 10 (GopMylie COEAMHEHMs, MacCOBYIO JIOJII0 BELIeECTBa B PacTBOpE,
MIPOBOAMTH PACUETHI [0 YPABHEHHUIO XUMUYECKOM PEaKIuu;

coOnrofaTh  MpaBWila  IOJb30BAaHUS  XMMHUYECKOM  mocyqol u  1a00opaTOpHBIM
o0opynoBaHuEM, a TaKKe MpaBuia OOpalIeHHs C BEIIECTBAMU B COOTBETCTBUH C UHCTPYKIMUSIMHU T10
BBITNIOJTHEHUIO JIA0OPATOPHBIX XMMUYECKUX OIBITOB IO MOJYYEHHUIO U COOMPAHMIO ra3000pa3HBIX
BEIIECTB (aMMHUaKa U YTJIEKUCIIOTO Ta3a);

MIPOBOAMUTH PEAKLMU, IOATBEPHKIAIOLIME KAYECTBEHHBIH COCTaB pPA3JIMYHBIX BEILECTB:
pacrmo3HaBaTh ONBITHBIM MYTEM XJIOpHI-, OpoMUA-, HOAUA-, KapOoHaT-, ¢docdar-, CUIUKAT-,
cynbdar-, THAPOKCUI-NOHBI, KATUOHBI AMMOHHS M MOHBI M3YYEHHBIX METAIIOB, MPUCYTCTBYIOIINE
B BOJIHBIX paCTBOpaX HEOPraHUYECKHUX BEILIECTB;

MPUMEHSTh OCHOBHBIE OIEpalli MBICIUTEIbHOW JEATENIbHOCTH — aHAJIW3 M CHUHTE3,
CpaBHEHHE, 00OOIIeHHEe, CHUCTEeMAaTHU3allNI0, BBISBICHHE MPUUYUHHO-CIEACTBEHHBIX CBS3€H — s
M3Y4YEHHUs CBOWCTB BELIECTB U XUMHUYECKUX pPEaKIUi, €CTECTBEHHO-HAYYHbIE METOJIbI MO3HAHMS —
HaOIoIeHne, U3MEPEeHNe, MOJICIMPOBAHNE, IKCIIEPUMEHT (peabHbIA U MBICTICHHBIH ).
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HX COeIUHEHNS

2.1

Oouras
XapaKTEepPUCTHKA
XUMHUYECKHX
asmemeHToB VIIA-
TPYIIIBL
I'anorensr

bubmuoreka [JOK
https://m.edso0.ru/7f41a636

2.2

Oomias
XapaKTepUCTHKA
XUMHNYCCKUX
sneMeHToB VIA-
rpymmsl. Cepa u
e€ coeIMHEeHU

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41a636

2.3

Ob6mas
XapaKTePUCTHKA
XUMHYECKHUX
anemMeHToB VA-
rpynnsl. A3oT,
docdop u ux
COCJTMHEHUS

bu6mmorekxa [ITOK
https://m.edsoo.ru/7f41a636

2.4

Oomuas
XapaKTePUCTHKA
XHUMHYECKHX
asiemeHToB |VA-

bubmuoreka [JOK
https://m.edso0.ru/7f41a636




TPYIIBL. YTIEPOL
Y KPEMHUN U UX
COEJIMHEHUS

Hroro no pazneny

25

Pazgea 3. MeTaaubl M HX COeIUHEHUA

31 OO6mue croiicTBa 4 bubnmoreka [JOK
' METAJIIOB https://m.edso0.ru/7f41a636
3.2 ﬁ:faiii?l; o 16 buGmorexa LIOK
' https://m.edso0.ru/7f41a636
COCANHCHUA
Wroro no pazneny 20

Pasnen 4. Xumusi u okpy

JKaomas cpeia

BemectBa u

bu6mmoreka [IOK

4'1 b P 3 https://m.edsoo.ru/7f41a636
JKHN3HH 4YCJIIOBCKA
Wroro no pasneny 3
PesepBHOE BpeMs 3 bubmuorexa [JOK
P P https://m.edso0.ru/7f41a636
OBIIIEE
KOJIMYECTBO 68
YACOB IO

ITPOTPAMME







AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 187598946305064097190711460653033521119524543992
Brnageney LLewako HaTanss AnekceesHa

OedcTevTened C 10.09.2026 no 10.09.2027



http://www.tcpdf.org

		2026-10-01T17:52:26+0500




