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[TOACHUTEJIBHAA 3AIINCKA

[IporpamMma o XuMHuM Ha YpOBHE OCHOBHOTO 00111eT0 00pa3oBaHuUs COCTABJICHA HA
OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOCHHUS OCHOBHOW 00pa30oBaTesIbHOM
MporpaMMbl OCHOBHOT'O 00111ero oopa3oBanus, npeactaBieHHbx B PI'OC 000, a
Tak)ke Ha OCHOBE (peiepalbHOM paboueli MporpaMMbl BOCIIUTAHUS U C YIETOM
KOHIICTIIIUY TTPENOIaBaHus yueOHOTro npeamMera « XuMus» B 00pa3oBaTeIbHbIX
opranu3anusax Poccuiickon denepamuu.

[Iporpamma no xumMuu Ja€T MPEICTABICHUE O METIAX, OOIIEeH cTpaTeruu 00ydeHus,
BOCIIUTAHUS U PA3BUTHS 00YUAIOIINXCS CPEICTBAMH YIEOHOTO MpeaMETa,
yCTaHaBIMBAET 0053aTeIbHOE IPEIMETHOE COJIepKaHue, MPeayCMaTpPUBACT
pacmpezieieHue ero 1o KjaccaM 1 CTPYKTypUpOBaHUE IO pa3/iesiaM U TeMaM
MIPOTPAMMBI IT0 XUMHH, OIIPEICIIACT KOJTMICCTBCHHBIC U KaUeCTBCHHBIC
XapaKTEPUCTUKHU COJICPKAHUS, PEKOMEHTyEMYIO TTOCIICIOBATEIIbHOCTD U3yUCHUS
XHMHH C YU4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3CH, JIOTHKH
y4e0HOT0 MpoIiecca, BO3PACTHBIX 0COOCHHOCTEH 00YyJarOIIUXCs, ONPEIesIeT
BO3MOYKHOCTH MPEMETA JJIs peann3anuu TpeOOBaHUN K pe3yIbTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHus, a TakKKe TPeOOBaHMIA K pe3ysibTaTaM 00y4eHUs] XUMHUH Ha YPOBHE
1eJIe n3ydeHus MpeMeTa 1 OCHOBHBIX BUIOB Y4€OHO-TI03HABATEIHLHOM
JESTEIbHOCTH 00YYaroIIerocs Mo OCBOCHUIO Y4EOHOTO COJEpKaHUsI.

3HaHWe XUMUHU CITYKUT OCHOBOM ISl (POPMUPOBAHUSI MUPOBO33PEHUS
00y4aromierocsi, ero NpeCTaBIeHud 0 MaTePUATLHOM €IMHCTBE MUPA, BAXKHYIO
POJIb UTPAIOT POPMUPYEMbIE XUMUEH NTPEICTABIICHUS O B3aMMOIIPEBPALICHUSIX
SHEPrUU U 00 HBOJIIOLIMU BELIECTB B PUPOJE, O MYTAX PEIICHUS INI00ATBHBIX
npo6JieM yCTONUHMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPBEBOI, SHEPreTUUECKOH,
MUIIEBOM U 3KOJOTMYECKON O€301acHOCTH, TPOOIIEM 3PaBOOXPAHEHMS.

N3yuenne xumuu:

CIOCOOCTBYET peajn3alii BO3MOKHOCTEHN I cCaMOPa3BUTHS U (POPMUPOBaHUS
KYJbTYpbI IMYHOCTH, €€ 0011el U GyHKIMOHATBHOW IPAMOTHOCTH;

BHOCHT BKJIaJl B (GOPMHUPOBAHKUE MBIIIICHUS] U TBOPUYECKUX CIIOCOOHOCTEN
00y4aronnXxcs, HABHIKOB UX CAMOCTOATEIHLHON YU4eOHOU NesTeNbHOCTH,
HKCIIEPUMEHTAIBHBIX U UCCIIEIOBATEILCKUX YMEHHUI, HEOOXOUMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATLHOM 1eITeTbHOCTH;



3HaKOMUT CO CHEIU(PUKON HAYYHOTO MBILUICHHUS, 3aKJIaJIbIBA€T OCHOBBI
LIEJIOCTHOTO B3IJIA1a HA €IMHCTBO IIPUPOJIBI U YEIIOBEKA, SABIIIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYarOIIUXCS;

crocoOCTBYET (POPMUPOBAHUIO [IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HAHMSIM, K IPUPOJIC, K YEJIOBEKY, BHOCHT CBOW BKJIJl B 9KOJOTHIECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHbie HanpaBiieHUs B 00YUYEeHUU XUMHUHU 00ECIIEYUBAIOTCS CIeMpUKON

coJiep KaHus y4eOHOTO MpeMeTa, KOTOPBIH SIBISETCS MeAarorniecku
aJIanTHPOBAHHBIM OTPaKEHUEM 0a30BOM HAYKH XMMUU Ha OTIPE/ICIEHHOM dTare e
pa3BUTHSIL.

Kypc xumMun Ha ypoBHE OCHOBHOT'O 00IEro 00pa3oBaHMsI OPUEHTUPOBAH Ha
OCBOEHHE 00YYaIOIMMHUCS CUCTEMbI IEPBOHAYATIbHBIX MOHATUN XUMHUH, OCHOB
HEOPraHWYEeCKON XUMHUH U HEKOTOPBIX OTJEIbHBIX 3HAYMMBIX MOHATUN
OpraHU4YeCcKON XUMHUHU.

CrtpykTypa coaepkaHus IporpaMMbl 110 XMMUHU chopMHUpOBaHaA HA OCHOBE
CHUCTEMHOTI0 Mo/X0/1a K €€ n3ydeHuto. CozepkaHue CKIaJbIBACTCS U3 CUCTEMBI
MOHSATHUHN 0 XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CUCTEMBI MOHATUN O XUMHUYSCKOMU
peakun. O0€ 3TH CHCTEMBI CTPYKTYPHO OPTaHU30BAHBI 110 TPUHIIUITY
MTOCJIEIOBATEILHOIO PA3BUTHS 3HAHUN HA OCHOBE TEOPETHYECKUX MPEACTABICHUI
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /I. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;
— YUYEHHUS O CTPOEHUHU aTOMa U XUMHUYECKOMN CBA3H;

— IPEACTABICHUN 00 3JIEKTPOJIUTHYECKON NUCCOLMALMH BEIECTB B PACTBOPAX.

Teopetnueckre 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE AMITMPUUECKHU MTOTYUEHHBIX
1 OCMBICJICHHBIX (PAKTOB, Pa3BUBAIOTCS MMOCEOBATEIBLHO OT OJTHOTO YPOBHS K
JPYTroMY, BBIOJHSASL PYHKIIUU OOBSCHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BOBMOXXHOCTEH MPAaKTHUECKOTO MPUMEHEHHUSI U MOTYUYEHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMebl 10 XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MTPEICTABICHHUS
0 XMMHMYECKOM COCTABIIAIONIEN HAYYHOW KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOU
IIPUPOJIBI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJIAM IMO3HAHHUS B
Hayke. M3yueHne XuMuu MpOUCXOIUT C MPUBJICUCHUEM 3HAHUM U3 paHEe



M3YYEHHBIX YUE€OHBIX MpeaMeTOB: « OKpyx arouui Mup», «bruonorus. 5—7 Kiacce»
n «Pusuka. 7 Kiaccy.

[Ipu n3ydeHnr XMMUU IPOUCXOAUT (POPMUPOBAHUE 3HAHUN OCHOB XUMHUYECKOM
HAyKU KaK 00JaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU 1E€ATETbHOCTH
YeJioBeKa M KaKk OJHOT0 U3 KOMIIOHEHTOB MUPOBOM KYJbTYpPHL. 3a7ada yueOHOTO
MpeaMeTa COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUM —
BaXHENIINX (PAKTOB, MOHITHU, 3aKOHOB M TEOPETUUECKUX TOJIOKEHUH,
JOCTYIHBIX 0000IEHNI MUPOBO33PEHUECKOI0 XapaKTepa, A3blKa HayKH, B
NPUOOILEHUH K HAYYHBIM METOJIaM TIO3HAHMS ITPU U3YyUYEHUH BEILIECTB U
XMMHYECKUX peakluid, B GOPMUPOBAHUHU U PAa3BUTHH [TO3HABATEIBHBIX YMEHUM U
UX MPUMEHEHUH B y4eOHO-T03HABATEIBHON U y4eOHO-HUCCIIeI0BATENbCKON
JeSITeIbHOCTH, OCBOCHUU TPaBUJI 6€3011acCHOr0 0OpalIeHHsI ¢ BEIECTBAMH B
ITIOBCETHEBHOM KU3HH.

[Ipu u3ydyeHnn XMMUU Ha YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHus BaXKHOE
3HA4YEHUE MPUOOPEH TaKUE LIEIH, KaK:

— (OpMHPOBAHUE MHTEJUIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
camM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIIBHOMY IIPUHSITHIO PEIICHUIA,
CIIOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOMUMCS YCIOBUSIM JKU3HU;

— HaMpaBJICHHOCTh O0YUYEHUS Ha CHUCTEMAaTHUeCKOe MPUOOIIeHIEe 00yJaroMXCs K
CaMOCTOATEIBbHOM MO3HABATEIbHOM I€ATEIbHOCTH, HAYYHbIM METOAAaM MO3HAHUS,
(GbOopMHPYIOLIUM MOTUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieyeHue ycioBUi, CHOCOOCTBYIOUIUX MPUOOPETEHNIO 00YUYaIOIIUMHUCS
OIBITA Pa3HOOOPA3HOM NEATETHLHOCTH, TO3HAHUS M CaMOTIO3HAHMSI, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETCHIINH ), UMEIOIINX YHUBEPCATLHOE 3HAUCHUE IS
pa3IMYHBIX BUJOB JESATEIBHOCTH;

— ¢opmupoBaHue 00mIel (HYHKIIMOHATHFHON M €CTECTBEHHO-HAYYHON
IPaMOTHOCTH, B TOM YHCJIC YMEHUN OOBSCHATH U OIICHUBATH SBJIICHUS
OKPYKAIOIIEro MUPa, UCTIONB3YS 3HAHUS U OIIBIT, TOJYyYCHHBIE TIPU U3yUECHUN
XUMUH, PUMEHSTh X TIPH PEIICHUU TTPOOJIEM B TIOBCETHEBHOM KU3HU U
TPYAOBOM IEATEIBbHOCTH;

— ¢opMHpoBaHUE Y O0YYAIOIIMXCA TYMAHUCTUUYECKUX OTHOIICHUM, TOHUMaHUS
HEHHOCTH XMUMHUYECKUX 3HAHUM JIJIs1 BEIPAOOTKU SKOJIOTHYECKH 1[E€JeCO00pa3HOro
MOBEJICHUS B OBITY U TPYJAOBOM JESATEIHHOCTU B LIETSAX COXPAHEHUS CBOETO
3I0POBbS U OKPYIKAIOLIEN TPUPOJHOMN CPEBI;



— pa3BUTHE MOTUBAIIUU K 00YUEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCTINTAHWIO HA OCHOBE YCBOCHUS 00OIIEYEIIOBEUECKHIX IEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGUIIs U HANPABICHHOCTH JATBHEHUIIIETO
oOyueHus.

OO111€€ YUCII0 YacoB, OTBEAEHHBIX JUIsl U3yUYE€HUSI XUMUU HA YPOBHE OCHOBHOTO
oOurero oOpazoBanusi, coctanisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).

COJEP>XAHUE ObYUYEHHMA
8 KIIACC
[lepBoHavaNbHBIE XUMUYECKUE MOHATHS

[Ipeamet xumuu. Posb XMMUM B )KU3HU YeJIOBEKa. XMMHUS B CCTeMe HayK. Temna u
BelecTBa. Pu3nyecKue CBOMCTBA BEIIECTB. ATPEraTHOe COCTOSIHUE BEIECTB.
[Tonsitue o MeTogax rnmo3Hanusi B xumun. Yuctoie BeniecTBa u cmecu. CriocoObl
pas3aeseHus CMecei.

ATOMBI U MOJEKYJIbl. XUMUYECKHUE 3JIeMEHThI. CUMBOJIBI XUMUYECKUX SJIEMEHTOB.
[IpocThle U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas popmyia. BareHTHOCTh aTOMOB XUMHUYECKHX 3J€MEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BelecTs. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTEIbHAsS
MOJIEKYJIsIpHas Macca. MaccoBas 10151 XMMUYECKOT0 3JIEMEHTA B COEJUHECHUU.

KommuecTBo BeniectBa. Monbs. MonsipHas macca. B3anmMocCBsI3b KOJIMYECTBA,
MacCChl ¥ YMCJIa CTPYKTYPHBIX €IUHUII BemecTBa. Pacuérel mo opmynam
XUMHYECKUX COCTUHEHHM.

DU3NYECKUE U XUMUYECKHUE SIBJICHHS. XUMUYECKas PEAKLNS U €€ MPU3HAKU. 3aKOH
COXpaHEHHS MacChl BelleCTB. XuMuueckue ypaBuenus. Knaccudukamms
XUMHUYECKUX PEaKINil (COeMHEHUS, PA3I0KEHUS, 3aMEILIEHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMUYECKOH TIOCYJI0M, TTpaBUIaMu pabOThI B TaOOpaTOpuu 1
npuémMamu oOpamieHus ¢ 1a0opaTOPHBIM 000PYI0OBAHUEM, U3YUCHHUE W OMTUCAHNE
(bU3HYEeCKUX CBOWCTB 00Pa3I[0B HEOPTAHMYECKUX BEIIECTB, HAOTIOICHUE
¢usznyeckux (MIaBJICHUE BOCKA, TAsTHUE Jib/la, PACTUPAHKE caxapa B CTYIIKE,
KHUIICHUE W KOHJICHCAIIUS BOJIbI) U XUMUYECKUX (TOPEHUE CBEUH, IPOKAIMBAHKE
METHOU MPOBOJIOKH, B3aUMOICHCTBUE MEIa ¢ KHCIIOTOW) SIBIICHUN, HAOMIOACHHUC
OIMMCaHKE MPU3HAKOB MPOTEKAHMSI XUMHUCCKUX PeakInid (pa3ioKeHne caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHNUEe THIPOKCH A



menu (II) mpu HarpeBanuu, B3auMoIeCTBUE kKefe3a ¢ pacTBopoM coiu meau (II),
U3y4eHHE CIIOCOO0B pa3esieHus] CMEeCeil: ¢ MOMOIIbI0 MarHuTa, PUIbTPOBAHNUE,
BBITIAPUBAHUE, TUCTHUIAIMS, XpoMaTorpadus, TPOBEICHUE OYNCTKH TOBAPCHHON
COJIY, HAOJII0IEHUE U ONMCaHUE Pe3yJIbTaTOB IPOBEICHUS ONBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MACChI, CO31aHUE MOJIENEN MOJIEKyI
(IapocTepKHEBBIX).

Baxxuerimue NpCaACTAaBUTCIIN HCOPIraHNYCCKUX BCIICCTB

Boznyx — cmeck razoB. CoctaB Bo3ayxa. Kucnopon — anemeHT u nmpoctoe
BelecTBO. Haxoxaenne Kuciopoia B mpupoje, Gu3ndeckne U XUMUIECKUe
cBoicTBa (peakuuu ropenusi). Oxcunbl. [Ipumenenue kuciopoaa. CrnocoObl
MOJTYYCHUS KACTIOPO/Ia B TAOOPATOPHUH U TTPOMBITIUIEHHOCTH. KpyroBopoT
Kucaopoja B npupoje. O30H — auioTponHas MoauuKays KUCI0pOoIa.

TeroBo# 3¢ (heKT XUMUYECKON peakluy, TEPMOXUMUYECKUE YPAaBHEHUS, IK30- U
SHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab U METaH. 3arpsi3HEHUE BO3/1yXa,
yYCUJIEHUE MTAPHUKOBOTO 3(pdexTa, pa3pylieHHE 030HOBOIO CIIOSI.

Bonopoa — aneMenT u npocrtoe BemectBo. Haxoxienue Bogopoaa B mpupo/ie,
(bU3UYECKHe U XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE, CITIOCOOBI ITOTYYSHHUS.
Kwuciotel u comnu.

Momnsipabiii 00bEM ra3oB. Pacy€Tsl M0 XUMUUECKUM YPaBHEHUSIM.

duznueckue cBOKMCTBA BOJIbl. Bona kak pactBopurens. PactBopel. HackiieHHbie u
HEHACBILICHHBIE PACTBOPBI. PACTBOpUMOCTH BELIECTB B BOJIE. MaccoBas 1074
BEIIIECTBA B pacTBOpe. XMMHUYECKHE CBOMCTBA BOAbI. OcHOBaHUs. Poib pacTBOpOB
B MPUPOJIEC U B KU3HU YesioBeKa. KpyroBopoT Bojibl B IPUPOJIE. 3arps3HeHUE
MPUPOAHBIX BOJ. OXpaHa M OUYUCTKA MPUPOIHBIX BOJI.

Knaccuduxarus neopranndeckux coenuuennii. Okcuapl. Knaccudukarms
OKCHUJIOB: cOoJie00pa3ytoire (OCHOBHBIE, KUCIOTHBIE, aM(OTEpHBIE) 1
HecolieoOpasyromue. HoMeHnkiarypa okcuioB. @u3nyeckre 1 XUuMUYECKHUE
CBOMCTBa OKCHUJOB. [Toryuenne okcuaos.

OcHoBanus. Knaccudukaius 0oCHOBaHH: MIETOYN U HEPACTBOPHUMBIE OCHOBAHMSI.
Howmenxkiarypa ocHoBanui. @U3MYECKHE U XUMUYECKUE CBOMCTBA OCHOBAHUI.
ITony4yeHne OCHOBaHM.

Kucnotsl. Knaccuduxkarus kucinor. Homenknarypa kuciaor. @usndeckue u
XUMHYECKUE CBOMCTBA KUCIIOT. Psi aktuBHOCTH MetaiuioB H. H. bekerosa.
[lonydeHnne KuUCIoT.



Conu. Homenknarypa coneil. ®uznueckue 1 XuMUYECKUE CBOMCTBA COJICH.
Ilonyuenune conen.

I'eHeTnueckas CBs3b MEXK/y KJIACCaMH HEOPTaHUYECKUX COCTMHEHUM.
Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPECIICHUE COJIEPKAHUS KUCIOPO/Ia B BO3AyX€E, MTOIYyUEHHE,
coOupaHue, paclio3HaBaHUE M U3yUYEeHHUE CBOMCTB KUCIOPO/ia, HAOI0IeHHE
B3aMMOJICHCTBUS BEILIECTB C KUCIOPOJIOM U YCIOBUSI BOSHUKHOBEHUS U
MPEeKpaIIeHus TOpeHws (IMoXxapa), 03HAKOMJICHUE C 00pa3iaMu OKCHUJIOB U
OMMCaHUE UX CBOMCTB, MOJy4eHUE, COOMpPAHUE, paClIO3HABAHUE U U3YUECHUE
CBOMCTB BO/IOpO/ia (TOpEeHHE), B3aUMOIeCTBUE Boiopoia ¢ okcuaom meau (11)
(BO3MOKHO UCIOJIb30BaHUE BUJICOMATEPUAIIOB), HAOIIO/ICHHE 00pa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, UCCIIEOBAaHNE OCOOCHHOCTEN PaCTBOPEHUS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C OMPEACIEHHOM
MacCOBOM JI0JIEW paCTBOPEHHOTIO BEIIECTBA, B3AUMOJICVCTBUE BObI C METAIIIAMU
(HaTpueM U KaibliueM) (BO3MOXHO UCTIOJIb30BaHHUE BUIEOMATEPHAIIOB),
UCCIIeIOBaHNE 00pa3I[0B HEOPTaHMYECKUX BEIIECTB Pa3INYHBIX KJIACCOB,
HaAO0JII0ICHNE U3MEHEHHUSI OKPACKHU UHMKATOPOB B paCTBOPAX KUCIOT U IIEITIOYECH,
u3yueHue B3anmoectBus okcuaa meau (II) ¢ pactBopom cepHOl KUCIOTHI,
KHUCJIOT C METAJJIAMHU, PEAKIIUN HEUTpaIu3aluu, NoJIy4YeHue HepacTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJIHOTO METajuia IPYTUM U3 pacTBOpa COJIM, PEILICHHE
AKCHEPUMEHTATBHBIX 3a]1a4 10 TeMe «BakHeline K1acchl HEOPraHUYECKUX
COEIMHECHUI.

Ilepuonnueckunt 3akoH u Ilepuoauueckas cucrema XuMudeckux 3semeHTos /1. 1.
MenaeneeBa. CTpoeHre aTOMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKLIUN

[lepBbie MOMBITKY KJIACCU(PHUKAIIMN XUMUYECKUX dJIeMeHTOB. [loHsTHE O Tpymnmax
CXO/JIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMENIbHBIE METAILIIbI, TAJIOT€HBI,
WHEPTHBIC Ta3bl). DIIEMEHTHI, KOTOPBIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U
TUIPOKCHIBL.

ITepunonnueckuit 3akoH. [lepuoanyeckas cucreMa XUMUYECKUX dneMeHToB [1. U.
MenneneeBa. Kopotkonepuoanas u ajyimHHonepuoHas gopmsl [lepuoanyueckoit
cucTtemMbl XuMHuueckux dieMeHToB J[. M. Menneneesa. [leproasl U rpyisl.
PuU3HYECKUN CMBICI ITOPSAKOBOIO HOMEPA, HOMEPOB IIEPUOA U IPYIIIIHI
JJIEMEHTA.



Crpoenue aroMoB. CocTaB aTOMHBIX sifiep. M30Tonbl. DnekTpoHsl. CTpoeHUe
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBbIX 20 XUMHUUECKHUX DJIEMEHTOB
Ilepnognueckou cucremsl [. . MenneneeBa. XapakTepucTUKa XMUMUYECKOTO
3JIEMEHTA IO ero noyuoxeHuto B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMepHOCTI/I HU3MCHCHUA panyCca aTOMOB XUMHWYCCKHX 3JICMCHTOB,
METAJUIMYECKUX U HEMETAJIMYECKUX CBOMCTB I10 rpymnmam M rnepuogam.

3nauenue [lepuoguueckoro 3akona u [leprnoanueckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB ISl Pa3BUTUS HayKu U NpakTUku. /. 1. MenneneeB — yu€nblii U
rpaXkJIaHUH.

Xumudeckas cBsa3b. KoBanieHTHas (MoyisipHasi ¥ HEMOJSIpHAst) CBSI3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAS CBS3b.

Crenenp okucieHusa. OKMCINTEIbHO-BOCCTAHOBUTEIbHBIC pe€aKuuu. HpOIIGCCBI
OKHCIICHMS M BOCCTaHOBJICHUS. OKMCIUTEIN U BOCCTAHOBUTEIIH.

XumuuecKkuii IKCnepumMeHm:

u3ydeHre o0pa3IoB BEIIECTB METAJIOB U HEMETAIIJIOB, B3aUMOICHCTBHIE
TUIPOKCU/IA [IMHKA C PACTBOPAMHU KHUCJIOT U IIEJI0YE, TPOBEICHHUE ONBITOB,
WUTIOCTPUPYIOIINX TPUMEPBI OKUCITUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIUI
(ropenue, peakliuy pa3aoKeHHsl, COEAUHEHUS).

MC}KHPCIIMCTHI)IG CBA3HU

Peanuzanus MexXIpeaMETHBIX CBSI3€H IPU U3yYEHUN XUMHUH B 8 Kiiacce
OCYIIIECTBIISIETCS Y€pPe3 UCTIOIh30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK Y MOHITUHN, ABISIOIUXCA CUCTEMHBIMU JIJISL OTJEIbHBIX IPEIMETOB
€CTECTBCHHO-HAYYHOTO [IUKJIA.

OO0111e ecTeCTBEHHO-HAyYHbIE TIOHTHS: HAYyYHbII (pakT, TUIOTE3a, TEOPHs, 3aKOH,
aHanu3, CUHTE3, KJaccuuKalus, NepuogUIHOCTb, HA0II0I€HHE, SKCIIEPUMEHT,
MOJENUPOBAHUE, UBMEPEHUE, MOJEIb, SIBJICHUE.

®dusuKa: MaTepusi, aTOM, JICKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU/I, U30TOIIHI,
PaIMO0aKTUBHOCTh, MOJICKYJIa, SJICKTPHUCCKUN 3apsi, BEIIECTBO, TEIO0, 00BEM,
arperaTHoe COCTOSHHE BEIIeCTBa, ra3, GU3NUeCKUue BeITNYNHBI, ¢IMHUIIBI
M3MEpEeHMs, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbI, TOPHBIE TTOPO/IbI, MTOJIE3HBIC
UCKOTIaeMBbI€, TOTUTMBO, BOJTHBIE PECYPCHI.



9 KIIACC
BemecTBo u XuMHUecKas peakuus

ITepuonnueckuit 3akoH. [lepuoanyeckas cucteMa XUMUYECKUX d1eMeHToB [1. U.
MenneneeBa. CTpoeHuE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, KA, KAIbLUA U UX
COCIMHEHUN B COOTBETCTBUU C ITOJIOKEHUEM IEMEHTOB B [Ieproanueckoi
CUCTEME U CTPOEHHUEM UX aTOMOB.

CtpoeHue BemecTBa: BUAbI XUMUYECKOHN CBS3U. THIIBI KPUCTATIIINYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUINYECKON PEIIETKN U BUJIA
XUMHUUYECKOM CBA3H.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEUIECTB. XUMUYECKUE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K PA3JIUYHBIM KJIACCaM HEOPraHUYECKUX
COCIMHEHUN, TCHETUYECKas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMU4ecKrUX peakiuil o pa3aTudHbIM MIPU3HAKaAM (TI0 YUCITY U
COCTaBYy YYacTBYIOIUX B PEaKILMHU BEIIECTB, IO TEIULIOBOMY 3¢ (deKTy, o
M3MEHEHUIO CTETNICHEeH OKMCICHHUS XUMHUYECKHUX 3JIEMEHTOB, [0 00paTUMOCTH, TIO
YYACTHIO KaTaau3aTropa). IK30- U SHAOTEPMUYECKHE PEAKIIMH, TEPMOXUMHUYECKHE
YpaBHEHHS.

[TonsiTue o ckopocTn XuMU4Yeckor peakuuu. [lonsitue 06 oOpaTUMBIX U
HEOOpPATUMBIX XUMUYECKUX peakiusix. [[oHATHEe 0 TOMOT€HHBIX U TeTePOTreHHBIX
peakuax. Ilonsarue o karanuse. [lonsaTue 0 XumuyeckoMm paBHOBecHU. DAKTOPHI,
BIIMAIOLIYE HA CKOPOCTb XUMHUYECKON PEAKLIUH U ITOJI0KEHUE XUMUYECKOTO
paBHOBECHS.

OKHCITUTETHFHO-BOCCTAHOBUTEILHBIC PEAKIINH, SJICKTPOHHBIN OallaHC
OKHUCJTHTEIIbHO-BOCCTAHOBUTEIIbHON peakinu. CocTaBiIeHUE YPAaBHCHHM
OKHUCJTUTEIIEHO-BOCCTAHOBUTEIIBHBIX PEAKIINI C HCIIOIh30BAaHUEM METOa
AJIEKTPOHHOTO OajaHca.

TCOpI/IH 3H€KTpOHHTI/I‘ICCKOﬁ JAUCCOHallH. QHCKTPOJ'II/ITBI 1 HEOJICKTPOJUTEI.
KaTI/IOHBI, aHUOHBI. MexaHu3m Aucconuanmun BECIICCTB C pa3JIMdYHbIMU BUAaMU
XUMHUYECKOM cBs3u. CTeneHb JUuCcconuralmnu. CunbHbIC U clTa0bIe QJICKTPOJIUTHEI.

Peakiuu nonHoro oomMeHa. Y cloBus IPOTEKaHUS PEAKIIMii MOHHOTO OOMEHa,
MIOJIHBIE M COKPAILEHHBIE HOHHBIE YpPAaBHEHHMsI peakiuil. CBOMCTBA KHUCIIOT,
OCHOBAHUI U COJIeH B CBETE MPEACTABICHUHN 00 3JIEKTPOTUTHUECKOMN
nucconnanuu. KauectBeHHbIe peakiny Ha MOHBL. [IoHATHE O THAPOIU3E COJIEH.



Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJIECIAMHU KPUCTAUIMYECKUX PEIIETOK HEOPTaHUIECKUX BEIIECTB
— METAJIJIOB U HEMETAJLIOB (TpaduTa u anmasa), CJI0XKHBIX BEIIECTB (XJIopuaa
HATpPWHS ), UCCIEAOBAHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEaKITuu OT
BO3JICHCTBHSI Pa3IMYHBIX (DAKTOPOB, UCCIICIOBAHNE AJICKTPOIIPOBOTHOCTH
PacTBOPOB BEILIECTB, MPOIIECcCa IUCCOIUAIIIN KUCIIOT, IIEI0YeH U Coei
(BO3MOKHO MCITOJIb30BAaHUE BUICO MATEPUAJIOB), TPOBEICHKE OIBITOB,
WUTFOCTPUPYIOITUX MTPU3HAKU IPOTEKAHMS PEeaKIMil HOHHOTO 0OMEeHa
(oOpazoBaHue ocajaka, BbIJICJICHNE Ira3a, 00pa30BaHUE BObI), OTIBITOB,
WLTFOCTPUPYIOITUX TIPUMEPHI OKUCITUTEIIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA
(ropeHue, peakiyu pa3aoKeHUs, COSTMHEHNS ), PaCIIO3HaBaHUE HEOPTaHUYSCKUX
BEIIIECTB C TIOMOIIBIO KAYECTBEHHBIX PEAKIIMA Ha HOHBI, PEIICHUE
AKCIIEPUMEHTAIBLHBIX 3a]1a4.

Hemeraniel u ux COCIUHCHUA

O6m1as xapakTeprucTuka rajoreHoB. OcoOEHHOCTH CTPOCHUSI aTOMOB,
XapaKkTepHbIe CTeNeHn okucieHus. CTpoeHne u PU3NIecKrue CBOMCTBA MTPOCTHIX
BEIIECTB — raJIoreHOB. XMMHUUYECKHE CBOWCTBA HA IPUMEPE XJI0pa
(B3aMMOICHCTBHE ¢ METANIAMH, HEMETaJUIaMHU, IIeJI0YaMHu). XJI0POBOIOPO/I.
ConsHast KUCIIoTa, XUMUYECKHE CBOMCTBA, MOJIyuYeHHUE, TpuMeHeHue. JleiicTBue
XJI0pa ¥ XJIOPOBOJIOPO/JIa HA OPraHU3M YeoBeKa. BaxkHeHe XJI0puabsl U UX
HaXOXJCHHUE B PUPOJIE.

OO61as xapakrepucTuka 3nemMeHToB VIA-rpymnmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE CTeNneHU okucieHus. CTpoeHue u Gu3nvecKkue CBOMCTBa
MPOCTHIX BEIIECTB — KUCIOPOAa U cepbl. AJIIOTPONHbIE MOAU(PUKALIMK KUCIOPOIa
U cepbl. XUMUYECKUEe CBOMCTBA cephl. CepoBOAOPO, CTpOCHUE, (PU3UUECKUE U
XUMHYECKUe cBOMCTBa. OKCHUIBI CEPhI KaK MPEICTABUTENN KUCIOTHBIX OKCHIOB.
Cepnas kucnoTa, puU3nyecKue U XMMUYEeCKre CBOMCTBa (001ue Kak
IpeICTaBUTENS Kilacca KUCIOT U crieupuyeckue). XuMUYeCcKUe peakiiny,
JeKalle B OCHOBE MPOMBIIIIEHHOTO CITOCO0a MOTy4YeHHsI CEPHOU KUCIIOTHI.
[Ipumenenue cepHoil KucioThl. COJIM CEpHOU KUCIOThI, KAUECTBEHHAS PEAKIIUS Ha
cynbdaT-noH. Haxoxxaenue cepsl U €€ coeAMHEHUH B pUpojie. XUMUYECKOEe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl COEAMHEHUSAMU cepbl (KUCIOTHBIE JOK/IH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MpeI0TBPAICHHS.

OO61mas xapakTepucTika 3neMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHUsI aTOMOB,
XapaKTEPHBIE CTEMEHU OKUCIEHUS. A30T, paclpOCTPAaHEHUE B IIPUPOJE,
busnyeckue u XxuMuueckue cpoiictea. KpyroBopot azora B npupojie. AMMHUaK, €ro



bu3nYecKre 1 XMMUYECKHE CBOWMCTBA, MOTyYeHue U npuMmenenue. Coim aMMOHUS,
X pU3NUECKHe U XUMUIECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THas KUCJIOTA, €€ MoTydeHne, GU3nIecKue 1 XUMUISCKHE
CBOMCTBa (00IIME KaK MPEJACTABUTEIS KJacca KUCIOT U crielupruieckue).
Hcrnonp30BaHre HUTPATOB U COJICH aMMOHUS B KAUECTBE MUHEPATbHBIX
ya00peHui. XUMHYECKOe 3arps3HEHUE OKPYXKAIOMIEH Cpelbl COSTMHEHUSMH a30Ta
(KUCTTOTHBIE TOXK/IH, 3arpsi3HEHNE BO3AyXa, MOYBbI U BOA0EMOB). Docdop,
ajutotTponHbie Moaudukaruu dhocdopa, husznyeckre 1 XUMUIECKUE CBONCTBA.
Oxcun docdopa (V) u pochopHas kuciora, Guzndeckue 1 XUMUIECKIEe CBONCTBA,
nosyuenue. Mcnoas3oBanue pocdaroB B kauecTBe MUHEPATBHBIX YI0OPEHUH.

Oo6mas xapakTepucTuka nemMeHToB [V A-rpymnmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIC CTENICHU OKUCIICHUS. YTIEPO/I, ATTIOTPOTTHBIC
Moau(pUKALIUK, PACTIPOCTPAHEHUE B IPUPOJE, GU3NYECKHE U XUMUYECKHE
cBoicTBa. Ancop6uus. Kpyrosopot yrieposa B npupojae. OKCUbl yriepojaa, ux
(du3nYecKre 1 XUMUYECKUE CBOMCTBA, IEUCTBUE HA KUBBIC OPTaHU3MBbI,
MOJIy4YE€HHUE U PUMEHEHHE. DKOJIOTUYeCcKue MpoOieMbl, CBSI3aHHBIE C OKCUIOM
yriepoaa (IV), runoresa rio6anbHOro NOTETUICHUS KJIMMAaTa, MapHUKOBBIN
addekt. YronpHas KUCIOTA U €€ COTU, X PU3HUECKHUE U XUMUUECKHE CBOMCTRA,
noJiyueHue v npuMenenue. KauectBeHHas peakiusi Ha KapOOHAT-UOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTH U CETHCKOM
XO35MCTBE.

[lepBoHayasbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSX
yriaepoja (MeTaH, 3TaH, THIEH, alleTUJIEH, 3TaHOJI, TJINLEPUH, YKCYCHAsI KUCIIO0TA).
[IpupoHbIE HCTOYHUKHU YTIEBOAOPOAOB (YroJib, IPUPOIHBIN ra3, He(PTh),
MPOAYKTHI UX NepepaboTKu (OEH3UH), UX POJIb B OBITY U TPOMBIIILJIEHHOCTH.
[ToHsiTHE O OMOJIOrMYECKH BaXKHBIX BELIECTBAX: )KUPaX, OEIKax, YIJIeBOaX — U UX
pOJIM B KU3HU 4YeloBeKa. MaTepuanbHOE €IMHCTBO OPraHUYECKUX U
HEOPTraHWYECKUX COCIMHEHUN.

Kpemnuii, ero pusnveckre u XMMHUYECKUE CBOMCTBA, MOJYyUYECHHUE U TPUMEHEHUE.
Coenunenust kKpeMHus B mpupoje. O01ue npeacTaBieHus 00 OKCUAE KPeMHUS
(IV) u kpemuueBoit kucinore. CHIIMKaThI, UX UCIIOJIb30BaHUE B OBITY, B
MIPOMBIIIJIEHHOCTH. BajkHeHIIne CTPOUTEIbHbIC MaTepHalIbl: KEpaMHUKa, CTEKJIO,
IIEMEHT, O€eTOH, kene300eToH. [IpobieMbr 6€30macHOT0 UCTIOIB30BAHMS
CTPOUTEJIbHBIX MAaTEPUAJIOB B MOBCEIHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:



U3y4deHue 00pa3ioB HEOPTaHUIECKUX BEIIECTB, CBOMCTB COJITHON KUCIIOTHI,
MIPOBEICHUE KAU€CTBEHHBIX PEAKIINN HA XJIOPHU]I-MOHBI U HAOIOICHHUE PU3HAKOB
WX MPOTEKAHUS, OTIBITHI, OTPAKAIOIINE (PU3NIECKUE U XUMUIECKHAE CBONCTBA
raJIOT€HOB U UX COEIMHEHUI (BO3MOXKHO HUCIIOIb30BaHUE BUIEOMATEPUAIIOB),
O3HaKOMJIEHUE ¢ 00pa3aMu XJI0pUJI0B (TaJOreHU 10B), 03HAKOMJIEHUE C
oOpasiaMu cephl ¥ €€ COeIMHEHUSAMH (BO3MOXKHO UCITOIb30BaHUE
BHJICOMATEPUAIOB), HAOIIO/ICHHE Mpoliecca O0yTJIMBaHUs caxapa MoJ IeUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTHI, N3yUYEHNE XUMUYCCKUX CBOMCTB
pa30aBIEHHON CEpHOM KUCTOTHI, POBE/ICHNE KAaUeCTBEHHON peaklluu Ha CyJibdart-
WOH U HaOJI0JIeHUE IpU3HaKa €€ MPOTeKaHus, 03HAKOMJICHUE C PU3UYECKUMHU
cBoicTBaMu a30Ta, hocdopa U X coequHEHUN (BO3ZMOKHO UCTIOIH30BAHUE
BUJIEOMATEPUAITIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX YI0OpeHuH, MoTydeHue,
coOupaHue, paclio3HaBaHUE M U3yYCHUE CBOWCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX PEaKIINii Ha HOH aMMOHUS U (ochaT-uoH U U3ydeHre MPU3HAKOB
UX IIPOTEKAHMUs, B3aNMOICUCTBHUE KOHIIEHTPUPOBAHHON a30THOM KHUCIJIOTHI C MEIBIO
(BO3MOXKHO MCITOJIb30BAaHUE BUJEOMATEPUAIIOB), U3yUYE€HUE MOJEIIEN
KPUCTANTMYECKUX PEIIETOK anMasa, rpadurta, GyiepeHa, 03HaKOMJICHUE €
MPOIIECCOM aJCOPOLIUM PACTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YTIIEM U
YCTPOMCTBOM MPOTUBOra3a, NojiydyeHue, COOMpanue, paclio3HaBaHUE U U3YUYEHUE
CBOICTB YTIJIEKUCIIOTO ra3a, NpoBeJeHNE KAUYEeCTBEHHBIX peakliuii Ha KapOoHAT U
CWJIMKAT-UOHBI U U3y4YCHHE NMPU3HAKOB UX NMPOTEKAHUS, 03HAKOMJICHUE C
MPOIYKIKEN CUIIMKATHON MPOMBIILIEHHOCTH, PEIIEHUE YKCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHeuime HeMeTabl U UX COCAUHEHUSD).

MeTtabl 1 ux COCIUHCHUA

OO6mias xapakTepruCcTUKa XUMUYECKUX 2JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nojiokenus B [lepuoanueckon cucremMe XumMuueckux 3eMeHTos /1. H.
MenneneeBa u ctpoeHust aToMoB. CTpoeHre MeTaIIOB. MeTanmndeckast CBA3b U
METaJUIMYECKasi KpUCTAJUINYECKas PEeIIETKA. DICKTPOXUMUUYECKUN AL
HanpspkeHui MetaiioB. dusnyeckre u XMMUYECKUE CBOMCTBA MeTaiuioB. O01ue
CHOCOOBI MOTy4YeHus: MeTasuioB. [IoHsATHE O KOPPO3UU METAILIIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, YyTYH, TIOPATIOMUHUMN,
OpoH32a) U X MPUMEHEHNE B OBITY U POMBIILICHHOCTH.

[Ilenoynble MeTaUIBL: MONOKEHUE B [leproanyeckon cucremMe XMMUYECKUX
anemeHToB [[. 1. Menneneesa, cTpoeHrE NX aTOMOB, HAXO0KJICHUE B IIPUPO/IE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha MpUMepe HATpHs U Kaiuus). OKCUIbl U
TUAPOKCUIBI HATPUS U Kanus. [I[puMeHeHne MEen0YHbIX METAJUIOB U UX
COCJIMHEHUH.



[[lemoyHO3EeMENBHBIE METAJIIIBI MATHUW M KAIBLMKI: MOJIOKeHHE B [lepronnyeckon
cUcTEME XUMHUYECKUX 3JieMeHTOB JI. 1. MeHnaeneeBa, CTpO€HUE UX aTOMOB,
HaXOXJeHHE B pupoje. PU3ndecKknue 1 XUMAYECKUE CBOMCTBA MATHUS U KaJIbLIUSL.
Baxkuelimue coelMHEHHsI KanbIus (OKCH, TUAPOKCU, cOu). ZKECTKOCTH BOJBI U
CHOCOOBI €€ yCTpaHEHHUS.

AutoMuHUN: nosiokeHue B [lepuoauueckoit cucteMe XUMUYECKUX 3J1€MEHTOB 1.
N. MenaeneeBa, CTpoeHHUE aTOMa, HAXO0XKJICHUE B Ipupoac. PU3UUECKUE U
XUMHUYECKUE CBOMCTBA aMFOMUHUSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCH/IA
AJIFOMMHUS.

Keneso: nosoxxkenue B [lepuoandeckoit cucTeMe XuMu4deckux 3eMeHToB /1. .
MenaeneeBa, CTpOEHUE aTOMa, HAXO0XKAEHUE B ITpupoae. Prusnyeckre u
XUMUYECKUE CBOMCTBA Xkene3a. OKCubl, THAPOKCUIbI U conu xkenesa (11) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJTyYCHUE.

Xumuueckuii IKCnepumenm:

03HaKOMJICHHE ¢ 00pa3aMyu METAJJIOB U CIJIABOB, MX (PU3MUECKUMU CBOMCTBAMH,
M3y4YE€HHUE PE3yJIbTATOB KOPPO3UU METAIIIIOB (BO3MOKHO UCTIOJI30BAHUE
BHJICOMATEPHAJIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCH/IA KAJIBITUS U HATPHS C
BO/JI0M (BO3MO>KHO MCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB), UCCIICIOBAHUE CBOMCTB
KECTKOU BOJBI, IPOIIECCA TOPEHHUS Keie3a B KUCIOPOE (BO3ZMOKHO
MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), TPU3HAKOB MPOTEKAHUS KAU€CTBEHHbBIX
peaKkIuii Ha MOHBI: MarHus, KaJbIus, aTIOMUHUS, IMHKA, kene3a (II) u xxenesza
(I11), meau (I1), HaOnrOIEHKE U OMTMCAHKE MPOLIECCOB OKPAIIMBAHUS TUIAMEHHU
MOHAMHU HATPUSI, KU U KaJbIus (BO3MOXXHO UCTIOJIb30BAHUE BUICOMATEPUATIOR),
uccieaoBanue aMmGpOTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHMS U THAPOKCHIA
IIMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 M0 TeMe « BaxkHenie MeTalibl U UX
COCTMHEHUS.

XUMHS U OKpyXKarouas cpena

BemecTBa 1 Marepraiibl B TIOBCETHEBHOM KU3HU YelIOBEKa. bezonacHoe
MCII0JIb30BAaHUE BEUIECTB U XUMHUECKUX peakluii B ObITy. [lepBas momoip rnpu
XUMHUYECKUX 0XKOTax U OTPaBICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKPYIKaIoIIeH cpebl (TipeaeibHast JOMyCTHMAsT
KOHIIeHTpaIus Bemiects, ganee — [1J1K). Poinbs XuMuu B perieHnn SKOJIOTHIECKUX
npooeMm.

Xumuueckuii IKcnepumenm:



n3ydeHue o0pas3ioB MaTepHAIOB (CTEKIIO, CIIJIaBbl METAIIJIOB, MOJTUMEPHbBIC
MaTepualbl).

MexnpeaMeTHbIe CBSI3H

Peanmaum{ MCXKITPCIMCTHBIX CBsI3EM IIpHU U3YUYCHHUU XUMUU B 9 knacce
OCYHICCTBICTCA 4YCPE3 UCITOJIb30BAHNC KAK 06H_II/IX CCTCCTBCHHO-HAYYHBIX
HOHHTHﬁ, TaK U HOHHTHﬁ, ABJIAOIIUXCA CUCTCMHBIMU JISI OTACIIBHBIX IIPCAMCTOB
CCTCCTBCHHO-HAYYHOI'O OUKJIA.

OO1ue ecTecTBEHHO-HAyYHbIe OHATHS: HAyYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOpHs,
aHasu3, CUHTE3, KIaccu(uKalys, mepruoJuIHOCTb, HA0II0IeHNE, SKCTIEPUMEHT,
MOJIEJIMPOBaHUE, U3MEPEHUE, MOJIENb, SIBICHHUE, TAPHUKOBBIN 3D (DEKT,
TEXHOJIOTHsI, MATEPUAJIBI.

dusuka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI,
PaalOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKUI 3apsid, IPOBOIHUKH,
MOJTYTIPOBOTHUKH, TUAJICKTPUKH, (POTOITIEMEHT, BEIIECTBO, TEJIO, 00BEM,
arperaTHOE€ COCTOSIHUE BEIIECTBa, I'a3, paCTBOP, PACTBOPUMOCTh, KpUCTAIIIMYECKas
peméTka, CIiaBbl, PU3NUECKUE BEIMUMHBI, SAUHUIIBI U3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, IIJIAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: porocuntes, apixanue, ouocgepa, 3KocucTeMa, MUHEPaJIbHbIE
yA0OpEHUs, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbI, TOPHBIE TTOPO/IbI, MTOJIC3HBIC
WCKOTIaeMBbI€, TOTUTMBO, BOJTHBIC PECYPCHI.

I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHNN
HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

JINMYHOCTHBIE PE3VYJIbTATDBI

JInyHOCTHBIE pe3yIbTaThl OCBOCHUS ITPOTPaMMbl OCHOBHOI'O OOIIEro 00pa30BaHUs
JIOCTUTAIOTCS B X0JIe 00yUCHHSI XMMUHU B €IMHCTBE YUeOHOU U BOCTTUTATEILHOMN
JESITETLHOCTH B COOTBETCTBUU C TPAIULIIUOHHBIMU POCCUUCKUMHU
COLIMOKYJIbTYPHBIMHU U TyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, IPUHSITHIMU B
oOIIIeCTBE MpaBUIaMU M HOPMaMU TTOBEACHUS M CIIOCOOCTBYIOT MpolieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COLMAIIA3AIIMN 00yYarOIINXCA.

JIMYHOCTHBIE Pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH O0YUaIOLINXCSA
PYKOBOJCTBOBATBHCS CHCTEMOU MO3UTHUBHBIX IEHHOCTHBIX OPUEHTALUN U
paclIMpEHUE ONbITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIMTAHUA:



LIEHHOCTHOI'O OTHOLIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAay4YHOMY HACJIEAUI0, TOHUMAaHUS 3HAYCHUSI XUMUYECKON HAYKHU B )KU3HU
COBPEMEHHOT0 00IIECTBa, CIIOCOOHOCTH BIaIE€Th JOCTOBEPHOI MH(OpMAIIHEi 0
MEePEIOBBIX JTOCTHKEHUAX U OTKPBITUAX MUPOBOM U OT€UECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPaA U OOILIECTBA;

2) rpamJaaHCKOr0 BOCIIUTAHUS:

IIPEJCTABJICHUS O COLMAJIbHBIX HOPMAX U MPABUIIAX MEKIMYHOCTHBIX OTHOLIEHUN
B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO TMOJIE3HOM,
y4eOHOUCCIIeI0BATEILCKON, TBOPUECKON U APYTUX BUIAX JCSITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HO COBMECTHOM JEATEILHOCTH P BHITIOITHEHUN
y4eOHBIX, TO3HABATEIBHBIX 33144, BEITOJHEHUN XUMUICCKUX IKCIIEPUMEHTOB,
CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO U
B3aMMOIIOMOIIU B MPOIIECCE ATON yueOHOM NesATeIbHOCTU, TOTOBHOCTH OLICHUBATh
CBOE MOBEJICHHUE U MTOCTYIKM CBOMX TOBAPHILIEH C TO3UIIMY HPABCTBEHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHUSI TTOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMS:

MHPOBO33PEHUYECKHUE MPEICTABICHUS O BEIIECTBE U XMMUYECKON PEaKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHA U COCTABJISIOIINE
OCHOBY JIJIs1 IOHUMAaHUsI CYITHOCTH HAy4YHOU KapTUHBI MUPa, NPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJIBI, B3AUMOCBS3SX YEJIOBEKA C
MPUPOJHOM CPEJION, O POJIM XMMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHBIC MOTUBBI, HAMPABJICHHBIC HA MTOJY4Y€HUE HOBBIX 3HAHUH 110
XUMHUHU, HEOOXOIUMBIC JIJIs1 0OBSICHEHUS HAOJII0AaEMBbIX MPOIIECCOB U SIBJICHUM,
MO3HaBaTEIbHON, HH(POPMAIIMOHHON U YUTATEIIbCKON KYJIbTYPBhI, B TOM YHCIIE
HaBBIKOB CAMOCTOSITEIILHON Pa0OTHI C YYCOHBIMH TEKCTAMH, CIIPABOYHOM
JUTEPATypPOH, TOCTYIMTHBIMH TEXHUYECKUMH CPEICTBAMU HH(POPMAITMOHHBIX
TEXHOJIOTHH;

MHTEpeC K OOYYEHUIO U MO3HAHUIO, JII0O03HATEIbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CAMOOOPA30BaHUIO, TPOCKTHON U UCCIIEI0BATEIbCKOMN
JIEeATEeIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIPABICHHOCTH U YPOBHS O0y4CHUS B
JaJbHEHUIIIEM;

4) popMUpPOBAHUSA KYJbTYPbI 310POBbSI:

OCO3HAHME LICHHOCTHU KU3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3JJ0POBBIN 00pa3 )KM3HU, OCO3HAHNE MOCIEACTBUIA U HEMPUATHE
BpPEIAHBIX IPUBBIYEK (YHOTPEOIECHHS AJIKOT0JIsl, HAPKOTUKOB, KYpEHHUS),



HEOOXOIMMOCTH COOIIOICHUSI TIPABUJI O€30IIaCHOCTH IIPH OOPAIIICHHH C
XUMHUYECKUMU BEIECTBAMHU B OBITY U PEATbHOMN KU3HU;

S) Tpy10BOr0 BOCIMTAHMS:

HWHTEpEeC K MPAKTUYECKOMY U3Yy4YEeHUIO Mpodeccuil U Tpy/ia pa3InuyHOro poja,
YBOXEHUE K TPYAY U pe3yiabTaraM TPYAOBOH AEATCIBHOCTH, B TOM YUCJIE Ha
OCHOBE ITPUMEHEHHMS IIPEAMETHBIX 3HAHUM 110 XUMUH, OCO3HAHHBIN BBIOOD
WHIMBUYy AIbHON TPAEKTOPUHU MTPOJIOJKEHUS 00pa30BaHus C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeTHON Mpo¢eCCHOHATILHON NEATeIbHOCTH U PAa3BUTHS HEOOXOMMBIX YMCHHM,
TOTOBHOCTH QIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPElIe;

6) 3K0JI0TNYeCKOr0 BOCIIUTAHUSA:

AKOJIOTHUYECKH 11e71eCO000pa3HOe OTHOILICHHUE K TPUPO/JIe KaK UCTOYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CyIIeCTBOBAaHHUSI, IOHMMaHNE LIEHHOCTH 3J0POBOIO U
6e3omacHoOro oopasa >KM3HU, OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY
(bU3HYECKOMY U TICUXHUYECKOMY 3/I0POBbIO, OCO3HAHHE IIEHHOCTU COOJIIOICHUS
npaBuiI 0€30MaCHOTO MOBEJCHUS TIPH paboTe C BEIIECTBAMH, & TAKXKE B CUTYyaIUsX,
YIPOKAIOWIKNX 300POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH NMPUMEHATH 3HAHUS, MIOJy4aeMble IPU U3yUYEHUHU XUMUH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYXKAOIIEN NPUPOJHON CPENOU, ISl TOBBILIECHUS
YPOBHSI 3KOJIOTUYECKON KYJIbTYpbl, OCO3HAHHUA INI00AIBHOTO Xapakrepa
HKOJIOTHYECKUX MPOOJIEM U MyTeH UX PelIeHUs MOCPEACTBOM METOJ0B XUMHUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJICTBOBATHCA UM B IIO3HABATEIILHOM,
KOMMYHUKATUBHOM U COLMAIbHOW ITPAKTHKE.

METAIIPEIMETHBIE PE3VJIbTATDBI

B coctaBe MeTanpeMeTHBIX Pe3yabTaTOB BBIACISIOT 3HAYUMBIE TSI
dbopmMupoBaHUsSI MUPOBO33pEHHUS OOIIIEHAYYHbIE TOHATHS (3aKOH, TEOPHUS,
MPUHIIUIL, TUTIOTE3a, PAKT, CUCTEMA, IIPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUYECOHBIX MPEIMETaX U MO3BOJISIIOT Ha
OCHOBE 3HAHUH U3 ITUX MPEAMETOB (POPMUPOBATH MPE/ICTABICHUE O IIEJIOCTHON
HAay4YHOUW KapTHHE MHUPA, U YHUBEPCAIbHBIC YUEOHBIC ICHCTBUS (I03HABATEIIbHBIC,
KOMMYHUKATUBHBIE, PETYJISTUBHBIE), KOTOPbIE 00€CTIeunBaOT (POPMUPOBAHUE
TOTOBHOCTH K CAMOCTOSATENbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOMH
JIEATEIIbHOCTH.

[To3HaBaTenbHBIE YHUBEPCATbHBIE yUeOHbIE AEHCTBUS



ba3oBrie nornueckue JIeCTBUA:

YMEHHSI UCIIOJIB30BATh NPUEMBI JIOTUYECKOTO MBIIIJIEHUS IIPA OCBOCHUH 3HAHWM:
PacKphIBaTh CMBICI XMMUYECKUX MOHATUN (BBLACIATH UX XaPAKTEPHbIE MPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C IPYTUMHU MOHATUSAMHU ), UCIIOJIb30BaTh MOHATHS JIJIS
O0O0BSICHEHUS OTACNIbHBIX (PAKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U KPUTEPUU
JUTS KacCU(UKALIMY XUMUYECKHUX BEIECTB U XUMUYECKUX PEaKIIni,
YCTaHABIMBATh IPUYNHHO-CIIEICTBEHHBIE CBA3U MEXIY OOBEKTaMU U3y4EHUs,
CTPOUTD JIOTUYECKHE pacCykACHUs (MHAYKTUBHBIE, IEAYKTUBHbIE, 10 aHAJIOTUN),
JIeJ1aTh BBIBOJIBI M 3aKJIFOYEHUS,

YMEHHE NPUMEHSATH B IIPOLIECCE TO3HAHMS MOHATUSA (IPEIMETHBIE U
METanpeIMETHBIC), CHMBOJIMUECKUE (3HAKOBBIC) MOJENH, UCTIOJIb3yEMbIE B XUMUU,
peoOpa3oBbIBATH MIUPOKO MPUMEHSIEMBIE B XUMUU MO/JIETbHBIE TTPEACTaBICHUS —
XUMUYECKUH 3HaK (CUMBOJI 3JIEMEHTA), XUMU4eckasi (hopMya U ypaBHEHUE
XUMUYECKOM peakiuu — P PEIICHUH YueOHO-TT03HABaTEIbHBIX 33124, C YYETOM
ATUX MOJICJIBHBIX MPECTABICHUN BBISBIISATh U XapaKTEPU30BaTh CYIIECTBEHHBIE
MIPU3HAKUA U3y4aeMbIX 00BEKTOB — XUMHUUYECKHUX BEIIECTB U XUMHUECKUX PEaKIIH,
BBISIBIISITH OOIIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEACTBEHHBIEC CBSI3U U
MPOTUBOPEYHS B U3YUAEMbBIX TIPOIIECCAX U SIBICHUSIX.

Ba3oBble nccienoBarejbcKue 1eHCTBUSA:

YMCHHC MCIIO0JIb30BATh ITOCTABJICHHLIC BOIIPOCHI B KAUYCCTBC MHCTPYMCHTA
IIO3HaHUA, a TAKXKEC B KQ4YCCTBC OCHOBBI JJIA (bOpMI/IpOBaHI/Iﬂ THUITIOTE3BI 110
IMPOBCPKEC MMPAaBUIbHOCTHU BbICKA3bIBACMbIX Cy)KI[CHHfI;

pUOOpETEHNE OMBITA O IJIAHUPOBAHUIO, OPTaHU3AINN U TIPOBEACHUIO
YYEHUYECKUX IKCIIEPUMEHTOB, YMEHHE HaOII01aTh 32 XO/I0M TpoIiecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €r0 Pe3yiIbTaT, POpMYyIHPOBATH 00OOIICHHS U
BBIBOJIBI IO pe3yJIbTaTaM MPOBEIEHHOTO OMbITA, UCCIIEIOBAHUSA, COCTABIIATH OTYET
0 MPOJIeTTaHHOM padoTe.

Pabota ¢ undopmanueii:

YMEHHE BBIOMPATh, AHAIM3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIUIO
Pa3TUYHBIX BUJOB U POPM MPEAICTABICHUS, TOIYyYAEMYIO U3 Pa3HbIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAs JTUTEPATYpa XUMUUYECKOTO COACPKaHHUs, CITPAaBOYHbIE
nocoOwusi, pecypcsl UHTepHETA), KPUTHUECKH OLIEHUBATh MPOTUBOPEUUBYIO U
HEJI0CTOBEPHYIO HHPOPMAIIHIO;

yMEHUE TPUMEHSTh PA3IMYHbIE METOJIBI M 3aIIPOCHI TIPH MTOUCKE U 0TOOPE
nH(OPMAITUU ¥ COOTBETCTBYIONINX TAHHBIX, HEOOXOIUMBIX ISl BBITIOTHCHUS



y4eOHBIX U MMO3HABATEIbHBIX 3a/1a4 ONpeIeIEHHOr0 TUIA, IPUOOPETEHUE OIbITA B
00J1acTH UCTIOJB30BaHUS HHPOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
OBJIJICHUE KYJIbTYpPOIl aKTUBHOI'O UCIIOJIb30BAHUS PA3IUYHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOATEIBLHO BBIOMPATh ONTUMAIIbHYIO (POpMY MpeacTaBiIeHUs HH(OPMAIUHU U
WJUTIOCTPUPOBATH PEIIaeMble 3aJJa4K HECIOXKHBIMUA CXEMaMU, AMarpaMMaMu,
apyrumu popmamu rpaduKi 1 UX KOMOMHALUSAMY;

yYMEHHUE UCIOJIb30BaTh U AaHAJIM3UPOBATH B MpoIlecce yueOHOU U
UCCIIEeI0BATENBCKON JEATELHOCTH HHPOPMAIINIO O BIUSHUU TPOMBIIIUIEHHOCTH,
CEJIbCKOI'0 XO35IMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOLIEN IPUPOIHON
CpEBbl.

KoMMyHUKaTHBHBIE YHUBEPCAIbHBIE YUEOHBIE AEHCTBUS:

YMEHHUS 3a/1aBaTh BOMPOCHI (B X0/ AUanora v (Win) TUCKYCCUH) MO CYLIECTBY
o0cy>X/1aeMoi TeMbl, POPMYJIHUPOBATH CBOU MPEJIOKEHHUSI OTHOCUTEIIBHO
BBITNIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4u;

YMEHUS MIPEICTABIISTH MOJYyUYEHHBIE pe3yJbTaThl O3HABATEIHHON JESATEILHOCTH B
YCTHBIX ¥ TUCBMEHHBIX TEKCTaX; JIeIaTh MPE3CHTAINIO PE3YJIbTaTOB BHITIOJIHCHUS
XUMHUYECKOTO DKCIIEPUMEHTA (J1a00paTOPHOTO OMBITA, Ta0OPATOPHOUM PaOOTHI IO
WCCJICIOBAHUIO CBOMCTB BEIIECTB, yUEOHOTO TPOEKTA);

YMEHUS y9eOHOTO COTPYAHMUYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABATEIILHOMN M MCCIICIOBATEIBCKOMN NEITEILHOCTH TIPU PEIICHUH
BO3HUKAOIIUX MPOOJIeM Ha OCHOBE yuéTa OOIIUX HHTEPECOB U COTIIACOBAHUS
no3unuii (00CyXIeHHsI, 0OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIINS
COBMECTHBIX JCHCTBHIA, OTIpEICIIEHUE KPUTEPUEB TI0 OIICHKE Ka4eCcTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PerynsaruBHble yHUBEpCAIbHBIC yUeOHBIC 1EHCTBHUS:

YMEHHE CAMOCTOSITENBHO ONPEAEIATD LEJN AEATEIbHOCTH, INIAHUPOBAT,
OCYUIECTBIISITh, KOHTPOJIMPOBATH U TPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesTeNbHOCTD, BHIOUpATh Hanbosee 3pPpeKTUBHBIE CITIOCOOBI pelIeHUsl yUeOHbIX U
ITO3HABATEJIBHBIX 33/]1a4, CAMOCTOSITEILHO COCTABJIATh UM KOPPEKTUPOBATH
IIPEJIOKEHHBIA AIITOPUTM JIEMCTBUM IIPY BBIIIOJIHEHUH 33JaHUH C YUYETOM
IIOJTyYEHUS HOBBIX 3HAHUM 00 M3y4aeMbIX 00BEKTax — BEIIECTBAX U PEaKLUsX,
OLICHUBATh COOTBETCTBUE IIOJyYEHHOI'0 PE3yJIbTaTa 3asIBJICHHOMN LIE€IIU, YMEHUE
UCIIOJIb30BaTh ¥ aHAJIU3UPOBATh KOHTEKCTHI, IPEJIaracMbI€ B YCIIOBUU 3a1aHUM.



[MPEAMETHBIE PE3VJIbTATBI

B coctaBe npeIMeTHBIX Pe3yIbTaTOB [0 OCBOCHUIO 0053aTENBHOIO CONEPIKAHUS,
YCTaHOBJICHHOT'O JAaHHOM (peiepanbHOi pabouel mporpaMmoit, BbIIEISIOT:
OCBOEHHbIE O0YYAIOIIMMUCS HAyYHbIE 3HAHUS, YMEHUS U CLIOCOOBI IEHCTBU,
cnenupuyeckue sl IpeIMEeTHON 00JacTH « XUMHUs, BUJIbI I€ITEIbHOCTH 110
MOJIYYEHUIO0 HOBOT'O 3HAHUS, €0 HHTEPIPETALNH, TPEOOPA30BAHUIO U
NPUMEHEHHUIO B Pa3IMUHBIX YUEOHBIX U HOBBIX CUTYyaIUsX.

K koniry oO0y4yeHus B 8 Kkjacce nmpeIMeTHbIE pe3yJIbTaThl HAa 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIINXCS YMEHUH:

PaCKpBIBATh CMBICII OCHOBHBIX XUMUYECKUX MTOHATUI: aTOM, MOJIEKYJIA,
XUMHYECKUH AJIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BEMIECTBO, CMECH
(oHOpOIHASL M HEOAHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBas
JIOJIsI XUMUYECKOT0 3JIEMEHTa B COSAMHEHUU, MOJISIPHBIN 00BEM, OKCHJI, KUCTIOTA,
OCHOBAHUE, COJb, AIEKTPOOTPULIATEILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas
peakius, KiaccupuKaius peakiuii: peakiiuu COeAMHEHNS, PEaKIIUN Pa3IoKeHUs,
peaKkiuy 3aMENICHHS, PEaKIIMU 00MEHA, K30~ U SHJIOTEPMHUUECKHUE PEaKIIIH,
Ter10BoM A(hPEeKT peakiuu, Ipo aToMa, SJISKTPOHHBIN CJI0M aToMa, aTOMHas
opOuTaNb, paNyC aTOMa, XUMUYECKAasl CBSI3b, MOJISIPHASI M HETIOJSIPHAS
KOBaJICHTHAs CBSI3b, HIOHHAS CBA3b, MOH, KATUOH, aHUOH, PACTBOP, MaccoBast 101151
BelllecTBa (IIPOLICHTHAsI KOHIICHTpPAIUs1) B pacTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX NOHATUN U IPUMEHSATH 3TU
MOHATHS IPYU ONMCAHUY BEILIECTB U UX MPEBPAILCHUN;

MCIIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JIJISl COCTABJICHHS (POPMYIT BEIIECTB U
YPABHEHUM XUMUUYECKUX PEAKLINM;

OTIPEETATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSAX, CTEIIEHb
OKHCJICHHSI 3JIEMEHTOB B OMHAPHBIX COCIMHEHUAX, IPUHAJIEKHOCTD BEILIECTB K
ONpEeNENEHHOMY KJIACCy COEUHEHUH IO PopMyIIaM, BUJI XUMUYECKOM CBS3H
(KOBaJIeHTHAsl U MOHHAsA) B HEOPTaHUYECKUX COECIMHEHUSX;

packpbiBaTh cMbIC Ileprnoanueckoro 3akona /. 1. Menaeneena:
JIEMOHCTPUPOBATh IOHUMAaHUE NMEPUOANUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT UX IMOJ0KeHUs B [leproanyeckoii cucteme, 3aKOHOB
COXPAHEHHUs MaCChl BELIECTB, IIOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOTO
y4eHUs1, 3aKOHa ABOTrajipo;



OMMCBIBATh U XapaKTepHu30BaTh TadanuHyto popmy Ileprogndaeckoii CHCTEMBI
XUMUYECKHUX JIEMEHTOB: Pa3inyaTh MOHATHS «TJ1aBHas noarpynna (A-rpymnma)» u
«moboynas noarpynna (b-rpymnmna)», manbie u 60JbIINE IEPUOABI, COOTHOCUTH
0003HaueHus1, KOTOpbIe UMeroTcs B Tabnuie «llepuonnueckas cucrema
XxuMH4eckux 351emMeHToB /. 1. MeHneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHSI aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U 3aps]l sJipa, 0011ee Ynucio
AIIEKTPOHOB U PACHPEACIICHUE UX 110 JIEKTPOHHBIM CJI0SIM);

KJIAaCCU(PUITMPOBATH XUMUICCKUE ITIEMEHTHI, HEOPTaHUIECKUE BEIIIECTBA,
XUMHUYECKHE PEeaKIuu (TI0 YUCITY U COCTaBY YYACTBYIOIIMX B PEAKIIMH BEIIECTB, 110
TerioBoMy b dexTy);

XapaKTepu30BaTh (OMUCKHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB Pa3IUUHBIX
KJIaCCOB, MOJITBEPK/1ast ONMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUHN
COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHii;

IMPOTrHO3UPOBATH CBOMCTBA BCUICCTB B 3aBUCHUMOCTH OT UX KaYCCTBCHHOI'O COCTAaBa,
BO3MOKHOCTH ITPOTCKAHUA XUMHWYCCKHUX HpGBpaHIGHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX,

BBIUUCIISITH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO Y MOJIIPHYEO MACChI BELLIECTB,
MacCCOBYIO JIOJF0 XUMHUYECKOTO AJIEMEHTa 1Mo (opMyJie COeTUHEHUSI, MaCCOBYIO
JIOJIIO BELIECTBA B PACTBOPE, MTPOBOJNUTH PACUYETHI IO YPABHEHUIO XUMUYECKON
peaKuny;

MIPUMEHSATH OCHOBHBIC OTICPAIIMH MBICTUTEIIBHON JACATEIHPHOCTH — aHAIIA3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNEe, CUCTEMAaTHU3aI1I0, KIacCU(DUKAIINIO, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3CH — JJI U3yUEHHUS CBOWCTB BEIIIECTB U
XUMHUYECKUX PEaKINii, €CTeCTBCHHO-HAYYHBIC METO/IBI TIO3HAHUS — HAOJII0/ICHHE,
U3MEpEHHE, MOJICIIMPOBAHHUE, SKCIICPUMEHT (peabHbIA U MBICIICHHBIN );

CJIEJIOBATh MPaBUJIaM IOJIb30BAHUS XUMHUECKOH MOCY10H U 1a00paTOpHBIM
000pyIOBaHUEM, a TAKXKE MPaBUIaM OOpaIICHH C BEIIECTBAMHU B COOTBETCTBHH C
MHCTPYKIHUSAMU IO BBITIOTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB 110
MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEUIECTB (BOIOPO/Ia U KUCIOPOa),
IIPUTOTOBJICHUIO PACTBOPOB C ONPENEIEHHON MAaCCOBOM J0JIE€N PACTBOPEHHOIO
BEIIECTBA, TUIAHUPOBATh U MTPOBOAUTH XUMHUECKHE HKCIIEPUMEHTHI 110
paclo3HaBaHUIO PACTBOPOB MIETOYEH U KHCIOT C TIOMOIIBIO HHIUKATOPOB
(;makmyc, heHondTanenH, METHIOPAHXK U JAPyTrue).

K koniry oO0ydyeHus B 9 Kkjacce npeIMETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIMXCA YMEHUH:



pPacKphIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MTOHATUN: XUMUYECKUI JJIEMEHT,
aTOM, MOJIEKYJIa, HOH, KATUOH, aHWOH, IPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO,
BaJIEHTHOCTb, 3JIEKTPOOTPULATENIBHOCTD, CTENIEHb OKUCIEHUS, XUMHYECKast
peakuus, XuMUYecKas CBsI3b, TEINIOBOM 3()(PEKT peakuu, MOJib, MOJIIPHBII 00BEM,
pPacTBOP, ANEKTPOIUTHI, HEANEKTPOIUTHL, ANEKTPOIUTHUECKAS JUCCOLIMALIMS,
peakluu HOHHOTO 0OOMEHa, KaTalin3aTop, XMMUYECKOe PaBHOBECUE, OOpaTUMbIE U
HEeOoOpaTUMBbIEe peaKIMi, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHUCJIMTEIb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHHE, aJUIOTPOIIHUS,
aM(pOTEpHOCTh, XUMUYECKAs CBA3b (KOBAJIECHTHAs, HOHHAs, METAJUIMYECKas),
KPUCTAJUINYECKAs pEIIETKA, KOPPO3HsI METAIIJIIOB, CILIABBI, CKOPOCTh XMMHUYECKOM
peakunu, npeaenbHo gonycrumas konuentpauus 11K Bemectsa;

WJUTFOCTPUPOBATH B3aNMOCBS3b OCHOBHBIX XUMHUYECKUX NTOHATUN U IIPUMEHATD 3TU
IIOHATHS IPYU ONMCAHUY BEILIECTB U UX MPEBPAILCHUM;

UCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JIJIsl COCTABJICHHS (POPMYJT BEILIECTB U
YPABHEHUUM XUMUYECKUX PEAKLINM;

ONPEAEIATH BaJICHTHOCTD U CTENIEHb OKUCIICHUSI XUMUYECKUX JJIEMEHTOB B
COEAMHEHUSX PA3JIMYHOTO COCTABA, PUHAJIEKHOCTD BELIECTB K ONPEICIEHHOMY
KJIacCy COEIMHEHUH 1o popMyiaM, BU XUMHUUECKOHN CBS3U (KOBaJICHTHA,
WOHHAsl, METAIJINYECKAs1) B HEOPTaHUYECKUX COEIMHEHUSX, 3apsi]] HOHA 110
XUMHYECKOI opMyJie, XapaKTep Cpe/ibl B BOAHBIX PACTBOPAX HEOPTraHMUECKUX
COEIMHEHUH, TUIT KPUCTAJUINYECKON PEIIETKN KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIcH [leprnoanueckoro 3akona /. 1. Menzaeneesa u
JEMOHCTPHUPOBATH €T0 TOHMMAaHHUE: OMMKMCHIBATh U XapaKTEPU30BaTh TAOJIUIHYO
dbopmy Ilepronuueckoii CUCTEMbI XUMUYECKHUX AJIEMEHTOB: pa3InyaTh MOHITHS
«rnaBHas noarpynna (A-rpymma)» u «nobdouHas noarpyimmna (b-rpynmna)», mansie u
OoJbIIINE TIEPUOJIBI, COOTHOCUTH 0003HAYEHMSI, KOTOPhIE UMEIOTCS B
MEePUONYECKOM TabIuIIe, C YUCTOBBIMHU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsll sapa, 0011Iee YUCIO MIEKTPOHOB U
pacmnpeiesieHue X 0 JIEKTPOHHBIM CIIOSIM), OOBSICHSATH 00IIIe 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB JJICMEHTOB U WX COCIMHEHUH B MIPECNIax MaJIbIX MIEPHUOOB
Y TJIABHBIX MMOJATPYII C Y4ETOM CTPOCHHS UX aTOMOB;

KJIACCU(DUITMPOBATH XUMUYECKHE DJIEMEHTHI, HECOPTaHMYECKUE BEIIECTRA,
XUMHUYECKHE PEAKITUH (TIO YUCITY U COCTABY YYACTBYIOIIMX B PEAKIIMH BEIIECTB, 11O
TerI0BoMy 3B (}EKTy, M0 UBMEHEHHIO CTETICHEH OKUCIICHHSI XUMHUYECKHIX
AJIEMEHTOB);



XapaKTepHU30BaTh (OMUCHIBATH) OOIIHE U CICIU(PUIECKUEe XUMHIESCKHIE CBOMCTBA
MPOCTBIX U CIOXKHBIX BEIIECTB, MOATBEPAKAsi ONMMUCAHHUE ITPUMEPAMU
MOJIEKYJISIPHBIX 1 HOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

COCTaBJIATh YPABHEHHUS JIEKTPOJIUTUIECKOU TUCCOLMALIMU KUCIIOT, IIEJI0UYE U
COJIEH, TIOJIHBIE M COKpPALIEHHBIE YPaBHEHUS PEaKLUii HOHHOTO OOMEHa, ypaBHEHUS
pPEeaKLnii, HOATBEPKAAOLINX CYLIECTBOBAHUE TEHETUYECKOU CBA3U MEXKIY
BEILIECTBAMU PaA3JINYHBIX KIACCOB;

PacCKpbIBATh CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMI MOCPEICTBOM
COCTAaBJICHUSI DJIEKTPOHHOTO OajaHCca 3THX PEaKInii;

IMPOTHO3NPOBATH CBOMCTBA BCUICCTB B 3aBUCUMOCTHU OT UX CTPOCHUS,
BO3MOXHOCTH IMPOTCKAHUSA XUMHWYCCKUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBHAX,

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO M MOJISPHYIO MacChl BEIECTB,
MacCCOBYIO JOJII0 XUMHYECKOT0 dJIEMEHTa 1Mo (popMyJie COeTMHEHHU S, MAaCCOBYIO
JIOJTFO BEILIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKON
peaKIuu;

co0JII0/1aTh MPaBHJIa TIOJIB30BAHUS XUMUYECKOM MOCY 101 1 1a00paTOPHBIM
000pyIOBaHUEM, a TAKXKE MpaBUiIa OOpAIICHHSI C BEIECTBAMH B COOTBETCTBUHU C
MHCTPYKIHUSMU IO BBITIOTHEHHIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB 110
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIEKUCIIOro Irasa);

MIPOBOIUTH PEAKIIMH, TOJITBEPK/IAIOIINE KaueCTBEHHBIN COCTaB Pa3InYHbIX
BEILIECTB: PaCIO3HABATh OMBITHBIM MYTEM XJIOPHI-, OPOMUI-, HOTUI-, KAPOOHAT-,
dbocdar-, cunukart-, cyabdart-, THIAPOKCUI-UOHBI, KATHOHBI AMMOHUS U HOHBI
M3YUYCHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTraHUUYECKUX
BCILIECTB;

MPUMEHSTH OCHOBHBIC OTICPAIIMH MBICTUTEIIBHON JACATEIHPHOCTH — aHAIINA3 U
CUHTE3, CpaBHEHHUE, 0000IIEHNEe, CUCTEMATU3aIlUI0, BbISIBJICHUE TPUUUHHO-
CJICICTBEHHBIX CBSI3EH — JJII U3yUEHHUS CBOWCTB BEIIECTB M XUMUYCCKUX PEAKITUH,
€CTECTBEHHO-HAYYHBIC METOIbI IO3HAHMS — HAOJIOICHHE, U3MEPCHHUE,
MOJIEJIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE
8 KITACC

No

HaumenoBanue pa3nenoB u

KonnuecTBO Yacos

OnexTpoHHbIE (ITU(POBHIC)

o/0 | TEM IMpOrpaMMbl Beero KonTponbHbre IIpakTuieckue oOpa3oBaTeabHbIE PECYPCHI
paboTHI paboThI
Paznen 1. IlepBoHavyanbHbIe XMMUYECKHE IOHSATHSA
XuMusi — BaxkHasi 00J1aCTh
1 €CTECTBO3HAHMUS U 5 5 butmoreka [JOK
' HPAKTHIECKOM https://m.edsoo.ru/7f41837¢
JIESITETbHOCTH YEJIOBEKa
12 BemiecTtBa 1 xXuMnueckue 15 | bubmmoteka IJOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro no pazpeny 20
Paszpnes 2. BaxkHeiiune npeacTaBUTe/IM HEOPraHMYeCKUX BellecTB
)1 Bosnyx. Kucnopon. 6 bubmuorexa [JOK
' [TousiTie 00 OKCHIAX https://m.edsoo.ru/7f41837¢
’ 9 Bonopoa. [lonsitue o g ) bubmnoreka [JOK

KHCJIOTax U COJIAIX

https://m.edsoo.ru/71f41837¢c




Bopa. PactBopsl. [lonsiTre

bubmmoteka IJOK

2. 5
3 00 OCHOBaHUSIX https://m.edsoo.ru/71f41837¢
2.4 0:: Orfﬁiﬁfﬁm 11 bubmorexa [OK
) H
P . https://m.edsoo.ru/7f41837¢
COEIMHEHU I
Uroro no pazneny 30

Pasznea 3. Ilepuoauveckuii 3akoH u Ilepuognueckasi cucrema xumudeckux djiemMeHToB JI. U. Menaeneesa.

CTpOGHI/Ie aToMoOB. XMMHYecKas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE Pe€aKInuu

[lepnoauueckuii 3aK0oH U
Ilepnonuyeckas cucrema

bubmmoteka IJOK
3.1 XUMHUYECKHUX deMeHToB . | 7
https://m.edsoo.ru/7f41837¢
N. MengeneeBa. CtpoeHue
aToMa
XHMHUYECKas CBA3b.
319 OxuCIUTEIBHO- g bubmmoreka IJOK
' BOCCTAHOBUTEIbHBIE https://m.edsoo.ru/7f41837¢
peakuu
bubmmnoreka IIOK
41 15
TOTO TO pasAciy https://m.edsoo.ru/7f41837¢
bu6 K
PezepBHOE Bpemst 3 nomotexa O

https://m.edsoo.ru/7141837¢




OBLIEE KOJIMYECTBO YACOB
I10 ITIPOI'PAMME

68




9 KJIACC

KonuuecTBO 4acos DNeKTPOHHBIC
No 1/ HaumeHnoBaHue pa3ziesioB U TEM (mudpoBrbIe)
° /1
pOTrPaMMBI Bcero Koutponbueie | [IpakTuieckue | oGpasosarensHbie
paboThI paboThI pecypebl
Paznes 1. BemecTBO M XMMHYECKHE PeaAKIINH
[ToBTOpEeHue u yriyoneHue 3HaHUN bubmorexa HOK
1.1 P yHy 5 1 https://m.edsoo.ru/7f41
OCHOBHBIX Pa3/eioB Kypca 8 Kiacca
a636
OcHOBHBIE 3aKOHOMEPHOCTH bubmorexa HOK
1.2 Up 4 https://m.edsoo.ru/7{41
XUMUYECKUX PeaKITui
a636
DJIEKTPOIUTHYECKAS JUCCOLMALINS bubmorexa HOK
13 P ANCCORHATIEL 8 | 1 https:/m.eds00.ru/7f41
XUMHUYECKHUE PEAKIIUU B paCTBOPaxX
a636
Nroro no pazneny 17
Pa3nen 2. HemeTa/JIBI M X CO€ITMHEHHUS
)1 OO6m1as xapaKTepUCTUKA XUMUUYECKUX 4 i Bu6miorexa [JOK
anemeHToB VIIA-rpynmnsl. ['anorensl https://m.edsoo.ru/7f41




a636

OO61ast xapaKTepUCTUKAa XUMUYECKUX bubmmoreka [{OK
2.2 snemeHToB VIA-rpynmnel. Cepa u e€ 6 https://m.edsoo.ru/7{41
COEIMHEHUSA a636
OO61ast xapaKTepUCTHUKA XUMUYECKUX bubmmorexa [JOK
2.3 anemeHToB VA-rpynmbl. A30T, pocdop | 7 https://m.edsoo.ru/7141
1 UX COCTUHEHHUS a636
OO61ast xapakTepUCTHKAa XUMUYECKUX bubmmorexa [JOK
2.4 anemeHnToB [VA-rpynmsl. Yraepon u 8 https://m.edsoo.ru/7141
KPEMHHUH U UX COCTMHEHUS a636
Hroro o pazneny 25
Pa3gea 3. MeTasiibl M HX COeAUHEHUSA
bu6mnorexa IJOK
3.1 OO011Me cBOMCTBA METAJUIOB 4 https://m.edsoo.ru/7141
a636
BaxuHenme MeTamibl 1 uX buommoreka OK
3.2 16 https://m.edsoo.ru/7{41
COCTMHCHUS
a636
Hroro o pazneny 20

Paznen 4. XuMus U OKpy:Kamouas cpeaa




BGHIGCTB& U MaTCPHAJIbI B )KU3HU

bu6mnorexa IJOK

4.1 3 https://m.edsoo.ru/7f41
YelioBeKa
a636
Uroro no pazneny 3
bu6nmmoreka IJOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7141
a636
OBIIEE KOJIMYECTBO YACOB I1IO 68

I[TPOI'PAMME




ITIOYPOYHOE IINTAHUPOBAHUE

8 KIIACC
KonmaecTBo yacos DIeKTPOHHBIC
Ne 1 poBbIe
w/m Tema ypoka Beero Kontposnbnseie | [IpakTnueckue 0Gpa3soBaTeiIbHbIC
paboTHI paboThI pecypesl
[Ipeametr xumuu. Pojib XUMHMHU B )KU3HU buosmorexa OK
1 et ' 1 https://m.edsoo.ru/ff0d
yejoBeka. Tela u BelecTra
210c¢
bu6mmoreka I{JOK
2 ITonsiTHe 0 MEeTOMaX MO3HAHUS B XUMUH 1 https://m.edsoo.ru/ff0d
227¢
IT o0ota Ne 1 «I1
a6orst B AaGopaTop 1 npis: GuGmuorera LIOK
3 P paTop P 1 https://m.edsoo.ru/ff0d
oOparteHus ¢ 1a00paTOPHBIM 23de
000pyIOBaHUEM» Ba—
bu6 OK
4 Yuctele BemecTa fI cMecu. CiocoObI | h;psjil;l/(;;.e;iiascli).ru J6f0d
pa3JIelICHUs CMece
26ca
5 [Ipaktruueckas padora Ne 2 «Pa3nenenue 1 bubnmnoreka LIOK
cMmecel (Ha mpuMepe OYKMCTKH MOBAPEHHOU https://m.edsoo.ru/ff0d




COJIH)» 28c8
bu6mnorexa IJOK
6 ATOMBI I MOJIEKYJIBI https://m.edsoo.ru/ff0d
2a6¢
X €CKHE DJIeME 3HaKu (CHMBOJIBI) bubmiorexa LIOK
UMHYCCKHUE JIEMEHTHI. 3H
7 https://m.edsoo.ru/ff0d
XUMHUYECKUX JIEMEHTOB
2be8
bu6mnorexa IJOK
8 [IpocTbie U Ccll0KHBIE BEIIECTBA https://m.edsoo.ru/ff0d
2a6¢
bu6mnorexa IJOK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE https://m.edsoo.ru/ff0d
2d50
3aKO0H IMOCTOSIHCTBA COCTaBa BEIIICCTB. bu6nmmoreka I{JOK
10 Xumuueckasi popmyna. BaieHTHOCTh https://m.edsoo.ru/ff0d
ATOMOB XUMUYECKUX IJICMEHTOB 2cac
OtHocHUTeNbHAsl aTOMHAs Macca bubmmorexa OK
THOCUTEIbHASI aTOMHAs M :
11 https://m.edsoo.ru/ff0d
OTHOCHTENIbHAS] MOJICKYJISIPHASI Macca
323c
12 MaccoBast 70J11 XUMHUECKOTO 3JIEMEHTA B Bu6mmorexa [IOK

COCIMHCHUU

https://m.edsoo.ru/ff0d




350c¢

bu6 OK
13 EZS:;GCTBO Bellectsa. Moub. MonsipHas h:tlp::jl/zéelilasj)lo.ru J6f0d
5230
dusnueckrue ¥ XMMHYECKHE SIBJIEHUS Bubmmorexa HOK
14 ' https://m.edsoo.ru/ff0d
XUMHYECKasi pEaKIus
37fa
[Ipu3Haky 1 yCinoBHUS IIPOTEKAHUS bubmmorexa HOK
15 P Y 1P https:/m.edsoo.ru/ffod
XUMUYECKUX PeaKIui
3al6
3aKOH COXpaHCHUS MaCChl BEIICCTB bubmorexa HOK
16 P HHeets. https:/m.edsoo.ru/fl0d
XUMHYECKUE YPAaBHEHUSA
3b88
Brrunciienys KoJiM4yecTBa, MacChl BEIIECTBa Bubmmorexa HOK
17 ’ Hf https://m.edsoo.ru/ff0d
10 YPaBHEHUSM XUMUYCCKUX PEaAKITi
5708
Knaccuduxanuys XuMrU4ecKux peakiuit bubmuoreka [JOK
18 (coenuHEeHUSs, PA3I0XKEHUS, 3aMEIICHUS, https://m.edsoo.ru/ff0d
oOMeHa) 3134




M. B. JIoMOHOCOB — y4€HBIN-

bu6mnorexa IJOK

19 sHIMKIoneaucT. O0o0IIeHNEe U https://m.edsoo.ru/ff0d
CHUCTEMAaTHU3aLUsA 3HAHUU 40c4
K ota Nel bubmmnoreka [IOK

oHTpoJibHAs paboTa Nel mo Teme

20 P : https://m.edsoo.ru/ff0d

«BerecTBa 1 XUMHUECKHE PEAKITII
4290

Bo3nyx — cmech razos. CoctaB Bo3ayXxa. bubmotexa [IOK

21 Kucnopon — 35eMeHT U mpocToe BELECTBO. https://m.edsoo.ru/ff0d
O30H 448e¢
@OHU3NIECKUe U XUMHICCKHIE CBOMCTBA bu6nmmoreka I{JOK

22 KHCJIOpOJa (peaKIi OKUCIIEHUS, TOPEHUE). https://m.edsoo.ru/ff0d
[Tonsarue 06 okcumax 4614
Crioco0OblI MoTy4eHus: KUCI0poia B bu6muotexa [IOK

23 1a00paTOPUU U MPOMBIIIIIEHHOCTH. https://m.edsoo.ru/ff0d
[Ipumenenue kucnopoaa 497a
TernoBoit 3 HEeKT XUMHUUECKON PeaKIInH, bubmmoreka [{OK

24 MOHATHE O TEPMOXUMHUYECKOM YPAaBHEHUH, https://m.edsoo.ru/ff0d
9K30- U DHIOTEPMHUUYECKUX PEAKIHIX 4790
TomnuBo (Hed Tk, yroyib U METaH). bubmmoreka [{OK

25 3arpsi3HEHHE BO3/IyXa, CIIOCOOBI €T0 https://m.edsoo.ru/ff0d
IIPENOTBPAILCHUS 4cda




[TpakTuyeckas padora Ne 3 o Teme bubmuoreka [JOK
26 «ITonyueHue u cobupanue KUCI0poa, https://m.edsoo.ru/ff0d
W3yUYE€HUE €r0 CBOMCTBY 4ae?
Bonopo AJIEMEHT U MPOCTOE BEIIECTBO bubmioreia LIOK
27 Haﬂ g{ﬂ ore P B ' https://m.edsoo.ru/ff0d
u
XOXKJIEHUE B IPUPOJ 4dd0
DOU3nIECKue U XUMHUYECKHUE CBOWCTBA bubmmorexa HOK
U3WYECKHE U
28 https://m.edsoo.ru/ff0d
Bojaopoa. [Ipumenenue Bogopoa
4ddo
bubnmoreka IJOK
29 [TonsiTHE O KUCTTOTAX U COJSAX https://m.edsoo.ru/ff0d
50d2
CriocoObl oJTy4eHHs BOJIOpOJa B bubmioreia LOK
30 AGona 4 Saiue https://m.edsoo.ru/ff0d
naboparopuu 4dd0
[TpakTuueckas padora Ne 4 o teme bu6nmmoreka I{JOK
31 «ITonyyenue u cobupanue BoIOpOa, https://m.edsoo.ru/ff0d
U3YUYEHHE €T0 CBOMCTB) 4142
bubnmmoreka IJOK
32 MounsipHbIii 00BEM Ta30B. 3aKOH ABOTAPO https://m.edsoo.ru/ff0d

542¢




Brranciaenus 00b€Ma, KOJIMYECTBA BEIIECTBA bu6mnorexa IJOK
33 rasa 1o ero M3B€CTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d
BEILIECTBA WIIH O0BEMY 55a0
Boruucnenusi 00bEMOB T'a30B M0 YPABHEHUIO bubnmnoreka [IOK
34 peaKIuy Ha OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ff0d
OTHOILICHUH T'a30B 5708
bu6mnorexa IJOK
35 dusnueckue 1 XUMHYECKHE CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d
587a
bu6nmmoreka IJOK
CoctaB ocHoBauuii. [Tousarue 00
36 HIHKATODAX https://m.edsoo.ru/ff0d
AHKATOP 592
Bopa kak pactBopurens. Hachiennbie u bubmmorexa [IOK
37 HEHACBHIIIEHHbIE PacTBOPBL. MaccoBast qoJis https://m.edsoo.ru/ff0d
BEILIECTBA B PaCTBOPE 5b40
ITpakTnueckas padora Ne 5 mo teme
«1?1 o pe N Bu6miorexa [TOK
WTOTOBJIEHU TBOPOB
38 P . . P Up . https://m.edsoo.ru/ff0d
oTpeIeIEHHOM MacCOBOM JoJei Seba
PACTBOPEHHOTO BEIIECTBA» -
bubmoreka [{OK
KonTtponsHas padora Ne2 o teme
39 P P https://m.edsoo.ru/ff0d

«Kucnopoa. Bonopoa. Bona»

6342




Okcupl: cocTaB, Kiaccudukarnms,

bu6mnorexa IJOK

40 OMCHKIATVDA https://m.edsoo.ru/ff0d
HOMEHKJIAT
vP 664e
[lonydeHne u XUMUYECKHE CBOMCTBA bubmmnoreka LIOK
41 KHUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d
OKCHJIOB 664e
OcHoBa COCTaB, KJ1IacCu(UKaIus bubmiorexa LIOK
HOBaHHS:
42 OMCHKIATY D ’ T, https://m.edsoo.ru/ff0d
P 67ca
[Toyuenue YECKHE CBOMCTBA bubmmorexa LOK
JyYCHUE U XUMHU
43 Y . https://m.edsoo.ru/ff0d
OCHOBAHHM
67ca
Kucnotsl: coctaB, kinaccudukanus Bubnrorexa [IOK
44 OMEHK 2-1 . ’ L, https://m.edsoo.ru/ff0d
HOMEHKJIAT
P fee2
bu6nmmoreka I{JOK
45 [TonydeHnre 1 XUMUYECKHUE CBOMCTBA KUCIIOT https://m.edsoo.ru/ff0d
fee2
Comu (cpeaHHe): HOMEHKIIATYpa, CIIOCOOBI Bubnmorexa [IOK
U HUE): H
46 et ypa, https://m.edsoo.ru/00ad

MOJIY4YCHUA, XUMHUUYCCKUC CBOMCTBA

9474




[Ipaktuueckas pabora Ne 6. Pemienue
HKCIEPUMEHTAIBHBIX 3a7a4 110 TEMe

bubnmmoreka I{JOK

47 https://m.edsoo.ru/00ad
«OCHOBHBIE KJIACCHI HCOPTAaHMYECKUX Ob7c
COCIMHECHUI -
- bubnmoreka I{OK
E€HETUYECKasi CBA3b MEXKIY KilaccaMu
48 o . https://m.edsoo.ru/00ad
HEOPTraHUYECKUX COCTUHEHUN
9a50
bu6mnorexa IJOK
49 O06001IeHNe U cucTeMaTH3anus 3HaHUH https://m.edsoo.ru/00ad
9cb2
Kontponbshas padota Ne3 o teme bubnmoreka [JOK
50 "OCHOBHBIC KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad
coeuHeHu" 9¢la
[TepBbie moOMBITKY KiIaccuPuKanuu bubnmorexa [{OK
51 XUMUYECKUX 3JIeMeHTOB. [loHsTHE O https://m.edsoo.ru/00ad
rpynmnax CXOAHBIX 3JIEMEHTOB Offa
[Tepuonuueckuii 3akoH u [lepuonnueckas bubmmoreka [IOK
52 CHCTeMa XUMHUYCSCKHUX 3emMeHToB Jl. 1. https://m.edsoo.ru/00ad
MemnneneeBa asS2c
bubmoreka [{OK
53 [Tepronpl, rpynmnsbl, MOATPYIIIBI https://m.edsoo.ru/00ad

aS2c




Ctpoenue aromoB. CocTaB aTOMHBIX SIAEP.

bu6mnorexa IJOK

54 https://m.edsoo.ru/00ad

N3oTonbl
a342

CrtpoeHue 37eKTPOHHBIX 000JI0YEeK aTOMOB bubmmnoreka LIOK

55 anemenToB [lepuonnueckoit cuctemsr /1. U. https://m.edsoo.ru/00ad
MenneneeBa abbc
XapakTepuCcTUKa XUMUYECKOTO AJIEMEHTA 110 bubmotexa [IOK

56 ero nojoxkeHuto B [lepuoanueckoit cucreme https://m.edsoo.ru/00ad
J1. 1. Menpeneena a824
3HaueHue HepnonnqeaCI(oro 32;__1{(011/{121 s BuGmorexa LIOK

Hayku U ipaktukn. []. U.

57 DasBHTHA Hay . P . https://m.edsoo.ru/00ad

MeHnneneeB — y4€HBIN, IEAATOT U
a%6e

rpaXKIaHUuH
PesepHbIii ypok. O6001meHNEe 1 bubmmoreka [JOK

58 cucreMmaru3saius 3Hanuil / Beepoccuiickast https://m.edsoo.ru/00ad
IpOBEpOYHast paboTa b33c
Kontponbnas pabota Ne4 o reme bu6muotexa [IOK

59 «Ctpoenne aroma. XUMUYeCKas CBS3bY / https://m.edsoo.ru/00ad
Bcepoccuiickas mpoBepouHas paboTa b486
DIIEKTPOO aTEIbHOCTh ATOMOB bubmmorexa OK

KTPOOTPHUIATEIHPHOCTD aT
60 HICKTPOOTPH https://m.edsoo.ru/00ad

XUMHUYCCKHUX JJICMCHTOB

aab8




bu6mnorexa IJOK

61 HouHasg xumnueckas CBI3b https://m.edsoo.ru/00ad
ac34
bubnuoreka IJOK
62 KoBanenTHas nosisipHas XuMuueckas CBs3b https://m.edsoo.ru/00ad
aab8
KoBanenTHas HenonsapHast XuMHIeCcKas bubmorexa HOK
BAJIEHTH
63 P https://m.edsoo.ru/00ad
CBS3b
aab8
bu6mnoreka IJOK
64 CrereHb OKUCIEHUS https://m.edsoo.ru/00ad
ae28
OKUCIUTEIIFHO-BOCCTAHOBUTEIILHBIE bubmmorexa LOK
65 U https://m.edsoo.ru/00ad
prakt b076
bu6nmoreka I{JOK
66 OKUCHUTEIN U BOCCTAHOBUTEIHU https://m.edsoo.ru/00ad
b076
O00011IeH1E U cUcTEMAaTH3AllUs 3HAHUI 1O bubmorexa HOK
HUE U CUCTEMATH
67 H " https://m.edsoo.ru/00ad

TCEMC ((CTpO@HI/Ie atoMa. XUMHYECKas CBI3b)

9¢cb2




68 O000111eHE U cCUCTEMATU3alUA 3HAHUNA

bu6mnorexa IJOK
https://m.edsoo.ru/ff0d
61c6

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOI'PAMME

68




9 KJIACC

KonuuectBo yacoB DONeKTpOHHbBIC
U dpoBkIC
Nen/m | Tema ypoka B Kontponwhnbie | [Ipaktuueckue 0GpasoBaTesbHbIE
Ccero
paboThI paboThI pecypehl
[Iepnonnueckuit 3akoH. [lepuonnueckas bubnuoreka [JOK
1 CHCTEeMa XUMHUYCCKHX 31eMeHTOB /1. 1. 1 https://m.edsoo.ru/00ad
MenneneeBa b59%e
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB bubmmoreka [JOK
2 XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX 1 https://m.edsoo.ru/00ad
NEPUOJIOB b6b6
K o bubmmoreka [JOK
naccuduKamys 1 HOMCHKJIATypa
3 P 1 https://m.edsoo.ru/00ad
HEOPTraHUYECKUX BEIICCTB
b7e2
B . bubmmoreka [{OK
Wbl XUMUYECKOM CBSI3U U TUIIBI
4 A . 1 https://m.edsoo.ru/00ad
KPUCTAJUNIMYECKHUX PEIIETOK
bac6
KonTponrsHas padora Nel o reme
5 «IToBTOpEeHue u yriryosieHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiaccay




Knaccuduxaius XUuMUYECKUX pEaKIHii Mo

bu6mnorexa IJOK

6 https://m.edsoo.ru/00ad
a3JTUYHBIM MTPU3HAKAM
P P beb0
[IoHsATHE O CKOPOCTH XUMUYECKOU bubnunoreka [JOK
7 peakiuu. [ToHsiTHE O TOMOTEHHBIX U https://m.edsoo.ru/00ad
TeTePOreHHBIX PEAKIUAX be9%a
[ToHsiITHE O XUMUYIECKOM PABHOBECHUH.
o P bubnmmoreka I{JOK
aKTOPBHI, BIUSIIONINE HA CKOPOCTh
8 P . H p https://m.edsoo.ru/00ad
XUMHUYECKOHN peaKIuy U MOJI0KESHUE %
XUMHUYECKOTO PAaBHOBECHS o
OKHCTHTTEHO-BOCCTAHOBITE . bu6mnorexa IJOK
KHCITUTETbHO-BOCCTAHOBUTEIIBHBI
9 https://m.edsoo.ru/00ad
peaKIuu
cade
. . bubmoreka [JOK
€OpHS IICKTPOIUTHICCKON TUCCOIHAIINN.
10 P P https://m.edsoo.ru/00ad
CunpHble U cadble ANEKTPOIUTHI
cd68
bu6mnorexa IJOK
11 HonHble ypaBHEHUS peakuui https://m.edsoo.ru/00ad
d448
XUMHUYECKHUE CBOMCTBA KUCIIOT U bubnmoteka [JOK
12 OCHOBAHUM B CBETE MpEJICTaBICHUIN 00 https://m.edsoo.ru/00ad

BHGKTpOJIHTI/IqCCKOfI Jucconuanmnmn

d5d8




XUMHWYECKHUE CBOMCTBA COJIEU B CBETE

bu6mnorexa IJOK

13 IpeCTaBIeHUN 00 IEKTPOIUTUUECKON https://m.edsoo.ru/00ad
JTUCCOLMALINA d8b2
bu6mnorexa IJOK
14 [TonsTHEe 0 TUAPOIU3E Coieh https://m.edsoo.ru/00ad
d9d4
bu6mnorexa IJOK
15 O06001IeHre 1 cuCTeMaTH3aIUs 3HAHHUM https://m.edsoo.ru/00ad
dd12
bu6 OK
16 [TpakTuueckas padborta Ne 1. «Pemenune h:tlp::jl/(;é;i(]i.ru 100ad
AKCIIEPUMEHTAITBHBIX 337124
dbfa
KonTponrsHas padota Ne2 no teme bubmunoreka [{OK
17 «INEKTPONTUTHYECKAS TUCCOIHAITHS. https://m.edsoo.ru/00ad
XUMHUYECKHUE PEAKIIMU B pACTBOPAX» dec0
OO0111as xapakTepPUCTHKA TaIOT€HOB bubmmorexa LIOK
18 B P pv ' https://m.edsoo.ru/00ad
XUMHUYECKHE CBOMCTBA HA MPUMEPE XII0pa
dfe2
XnopoBoaopoa. ConsiHast KHCIIOTa, bubmmoreka [JOK
19 XUMUYECKUE CBOMCTBA, MOJIyYEHHUE, https://m.edsoo.ru/00ad

IIPUMEHEHHE

el04




[Tpaktuueckas padora Ne 2 o teme

bu6mnorexa IJOK

20 «ITosyyeHue coNsTHON KUCIOThI, U3yYEHUE https://m.edsoo.ru/00ad
€€ CBOMCTBY e348
Beluncnenus o ypaBHEHUSIM XUMHUYECKUX bubmunoreka [IOK

21 peakIuii, eciu OJIMH U3 PEarcHTOB JlaH B https://m.edsoo.ru/00ad
U30bITKE e488

bu6mnorexa IJOK

OO1as xapakTepucTiKa neMeHToB VIA-

22 H P P https://m.edsoo.ru/00ad

TITTBI

Py ebda
AnnotponHbie MOIU(GUKALIUN CEPBI. bubmmoreka [JOK

23 HaxosxieHue cepbl 1 €€ COeIMHEHUI B https://m.edsoo.ru/00ad
npuposie. XUMHUYECKHE CBOMCTBA CEPBI e64a
C o . bubmmoreka [JOK

€pOBOJIOPOJI, CTPOCHHE, (PU3UIECKUE U

24 POBOAOPOA vp https://m.edsoo.ru/00ad

XUMHUYECKHE CBONCTBA
€802

Oxcuapl cepbl. CepHas KUCIOTa, bubmmorexa [IOK

25 dbusnueckre 1 XMMUYECKHE CBOMCTBA, https://m.edsoo.ru/00ad
IIPUMEHEHNE ea28
XUMHYECKHE PEaKIINH, JIeKAIINe B OCHOBE Bu6mmorexa [TOK

26 MPOMBIIIIEHHOTO CITOCO0a MOIyYeHUS https://m.edsoo.ru/00ad

CEpHOM KUCIOThl. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH CPEJIbI

ec&a




COCAMHCHUAMM CCPLI

Brruucnenne MmaccoBou JOJIN BBIXOJa

bu6mnorexa IJOK

27 DOMIVET DeAKIIHIL https://m.edsoo.ru/00ad
POAYICa peart ec8a
OO6mmas XxapakTepucTrKa JIeMEHTOB V A-
o Ai o pac OCThAHCHIE bu6mnorexa IJOK
TITIBL. T, PAaCIIPOCTPAHCHUE B
28 il pacpoctp https://m.edsoo.ru/00ad
npupoae, Gu3ndecKkue 1 XUMUIECKUE cent
CBOMCTBA -
A K, ero dH3IIECKIe - bubmmorexa [JOK
MMHMaK, ero GU3NIeCKUe U XUMHUCCKU
29 . https://m.edsoo.ru/00ad
CBOICTBA, TIOJyYCHHUE U TPUMEHEHUE
1004
[TpakTuueckas padota Ne 3 o Teme bubmmorexa [IOK
30 «ITomyyeHne aMMuaka, U3y4eHHe ero https://m.edsoo.ru/00ad
CBOMCTB» f180
A3oTHas KHCIIOTa, €€ (hu3nuecKue Bubnmorexa [IOK
THas KUCJIOTa, HU3UYCCKUEC U
31 . https://m.edsoo.ru/00ad
XUMHYECKHE CBOMCTBA
306
Hcroap30BaHue HUTPATOB U COJICH
VMO atec ep coa bubmoreka [JOK
MMOHHS B Ka4€CTBE MUH BHBIX
32 P https://m.edsoo.ru/00ad

yaoOpeHuil. XMMUYECKOE 3arpsi3HEHHE
OKPY KaroLIEH Cpelibl COCTUHEHUSIMHU a30Ta

f518




®ochop. Oxeun dpocdopa (V) u

bu6mnorexa IJOK

33 dbocdopHas kucinora, Gu3MUecKue u https://m.edsoo.ru/00ad
XUMHUYECKUE CBOICTBA, MOJyUYEHUE f68a
Hcnonb3oBanue ¢pochaTtoB B KauecTBe bubmunoreka [IOK
34 MUHEpaJIbHBIX YI0OpEeHUH. 3arpsi3HeHNe https://m.edsoo.ru/00ad
pUpPOIHOM cpebl pocdaTamu fc20
v actpoCTpaHEHUE B IPUPOJIE bubmiorewa LIOK
TJIepOo/I, ,
35 PR PEROETR ? e https://m.edsoo.ru/00ad
bu3nUecKre 1 XMMUYECKHE CBOMCTBA
fd9c
Oxcunpl yriepoaa, ux GU3NIecKue u
I[ecy eé)éic a%; OJIOTHYECKHE Bubmmorexa LIOK
XUMUYECKHE CBONCTBA. DKOJIOTHUECKH
36 https://m.edsoo.ru/00ad
po0JIEMBI, CBI3aHHBIE C OKCHJIOM fobe
yraepoja (IV) —
bu6mnorexa IJOK
37 VYroapHas KUCIIOTa U €€ CONH https://m.edsoo.ru/00ae
006¢
[TpakTuyeckas padora Ne 4 1o Teme bubmmorexa [IOK
38 "[TomyuyeHue yriaexkucaoro rasa. https://m.edsoo.ru/00ae
KauecTBennas peakimus Ha KapOoHAT-MOH" 027¢
[TepBoHauagbHBIC TTOHATHS 00 bubmmnorexa [IOK
39 OpraHUYECKUX BEUIECTBAX KaK O https://m.edsoo.ru/00ae

COEJIMHEHUAX YIJIEPOA

054e




bu6mnorexa IJOK

40 KpeMHuii u ero coeguHeHUs https://m.edsoo.ru/00ae
080a
[IpakTrueckas padbota Ne 5. Pemenue
P P bubmmoreka I{JOK
AKCIICPHMMEHTAIBHBIX 3aJ1a4 110 TEME
41 P . https://m.edsoo.ru/00ae
«BakHelime HeMeTaUIbl U UX
Obf2
COCMHCHUS
KontponsHas padota Ne3 ro teme bubnuoreka [JOK
42 «BaxxHeie HeMETalIbl U UX https://m.edsoo.ru/00ae
COCIMHCHUS Ocl8
OO0mas XapakKTeprUCTHKA XUMUYSCKUX
P P bubmmoreka I{JOK
AJIEMEHTOB — METaJNIOB. MeTamnyeckas
43 https://m.edsoo.ru/00ae
CBSI3b M METAUTMYECKAS KPUCTAITNIECKAs 103
. o 1US€
peméTka. @U3NYecKue CBOWCTBA METAJIIIOB
XUMHUYECKHE CBOMCTBA METAJIJIOB. bubnmoreka [{OK
44 DIIEKTPOXUMHUUECKUN PsiJT HAMIPSHKEHUM https://m.edsoo.ru/00ae
METaJIJI0B 1156
OO6mue criocoOb!I OTYYSHHS] METAJLIOB.
Y bubnmmoreka IJOK
CrutaBbl. BerunciieHns o ypaBHEHUSAM
45 . https://m.edsoo.ru/00ae
XUMHUYECKUX PEaKITNi, €CIIM OJIUH U3 1156
pEareHTOB COACPKUT NMTPUMECH —
46 [lonsATHE O KOPPO3UN METAILIIOB

bu6manorexa IJOK




https://m.edsoo.ru/00ae
1278

bu6mnorexa IJOK
47 [llemoyHbIe METAIIBI https://m.edsoo.ru/00ae
14b2
bubnmmoreka I{OK
48 Oxcuapl ¥ TUAPOKCUIBI HATPUS U KU https://m.edsoo.ru/00ae
14b2
[IlerouHO3eMeNbHbIE METAILIBI — KaJIbIUNA U bubmmorexa OK
49 . B https://m.edsoo.ru/00ae
MarHumu
158
bu6mnorexa IJOK
50 Baxneime coeTMHeHUS KaJlbIIUs https://m.edsoo.ru/00ae
15¢8
51 O060011IeHrEe ¥ CUCTEMAaTH3allKs 3HAHHUH
XKéctrocTh BO criocoObI e€ bubnioreia LIOK
TKOCTh BOJBI U CII bI
52 eToate A https://m.edsoo.ru/00ae
TpaHEHHMS
yerp 1886
[TpakTuueckas padora Ne 6 o Teme bubmmoreka L{OK
53 "YKEcTKOCTh BOABI 1 METOMBI &€ https://m.edsoo.ru/00ae
yCcTpaHeHus" lae8




bu6mnorexa IJOK

54 ANfOMUHUT https://m.edsoo.ru/00ae
1c64
AmdoTepHbIE CBOICTBA OKCHUIA U buosmorexa OK
55 . OKCE . A https://m.edsoo.ru/00ae
APOIEHA 1c64
bu6nmmoreka IJOK
56 Kenezo https://m.edsoo.ru/00ae
1d86
Oxkc OKC conu xenesa (11) u bubniorewa LIOK
UJIbI, TH UJIbI U COJTH KEI
57 e efa (’HI)Hp 8 https://m.edsoo.ru/00ae
|
35¢6
58 O0600111eHKEe U cUCTEMAaTU3allKsl 3HAHUM
[Tpaktuueckas padora Ne 7. Pemenue bubmmorexa [JOK
59 AKCIIEPMMEHTAJIbHBIX 3a71a4 110 TEME https://m.edsoo.ru/00ae
«BaxkHeune MeTauibl ¥ UX COCAUHECHUS 3de8
Brruncnenust mo ypaBHEHUSM XUMHUECKUX
peakuii, eciu OJIMH U3 PEareHTOB JaH B bubmmoreka [JOK
60 U30BITKE WIH COAEPKUT TPUMECH. https://m.edsoo.ru/00ae

Brruncinennsa MmaccoBOil JOJIHU BEIXO0J1a
MPOAYKTA pEaKIIUU

1750




61 O000111eH1E ¥ cUCTEMATU3AIIUA 3HAHUNA
62 KonTponrsHas padora Ned o reme
«Baxxgennine MeTauIbl 1 UX COETUHEHUS))
BemecTBa u marepualisl B TIOBCEIHEBHOM bubmmorera [TOK
63 H P A https://m.edsoo.ru/00ae
JKU3HHU 4EI0BEKa
3150
XUMHYECKOE 3arpsi3HEHUE OKPYIKAIOMIIen bubmorexa HOK
64 coeLl p Py H https://m.edsoo.ru/00ae
pen 4270
Poiip XMMHUHU B pelIeHUH DKOJIOTHYECKUX bubmorexa HOK
65 HoBIeM P https://m.edsoo.ru/00ae
p 4270
bu6mnorexa IJOK
66 O0001IeHE ¥ cCUCTEMAaTU3ALNS 3HAHUI https://m.edsoo.ru/00ae
0dOa
bubnmoreka IJOK
67 O00011IeHNE ¥ CUCTEMATU3ALINS 3HAHUI https://m.edsoo.ru/00ad
b33c
bu6mnorexa IJOK
68 O000111eH1E ¥ cUCTEMATU3AIIUA 3HAHUN https://m.edsoo.ru/00ad

9¢cb2




OBLIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME
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[TPOBEPAEMbIE TPEBOBAHIMA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

8 KIIACC
Kopn
nposepsieMm | [IpoBepsiembie peIMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOM
oro o0Opa3oBaTeabHON TPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHus
pe3yjabTara
1 ITo Teme: «IlepBoHaYanbHBIE XUMUYECKUE TIOHSITUS
PacCKpbIBATh CMBICJI OCHOBHBIX XMMUYECKUX MMOHITHI: aTOM,
MOJIEKYJ1a, XUMUYECKHUM 3JIEMEHT, POCTOE BEILIECTBO, CIIOKHOE
BEILIECTBO, CMECH (OTHOPOAHASI U HEOJHOPOIHAS ), BAJIECHTHOCTb,
OTHOCHUTEJIbHAsI aTOMHAsi U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJIIPHAsI Macca, MaccoBasi J0JIs1 XUMUUYECKOTO
1.1 AJIEMEHTAa B COCIMHEHUU, MOJISIPHBIA 00BEM, XUMUYECKast
peakius, KiaccuuKaius peakiuii: peakiiuu COeIMHEHUSI,
pEeaKIuu pa3oKeHUsl, pEakIMy 3aMeIIeHUs, peakiiui oOMeHa,
AK30- U IHJAOTEPMHUUECKUE PEAKIIUH, TETIOBOM 3P (EKT peakiini,
pacTBOp, MaccoBas J0Jis BellecTBa (MTPOLIEHTHASI KOHIICHTPAIIUs) B
pacTBope
WJUTFOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XUMUUECKUX TTOHSATUN
1.2 Y IPUMEHSTH 3TH TOHATHUS MPY ONMCAHUU BEUIECTB U UX
MPEBpaILCHUN
L3 MCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIUKY IS COCTABIICHHS
' (dbopMyJI BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUil
PacCKpbIBaTh CMBIC]I 3aKOHOB COXPaHEHHUS MacChl BEIIECTB,
1.4 MOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YUEHHsI, 3aKOHA
ABoraapo
15 OMPENIEeNATh BAJIECHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX
' COEIMHEHU X
16 KJIacCU(UIIUPOBATh XUMUYECKUE peaKIuu (110 YUCIIy U COCTaBY
' YYACTBYIOIIMX B PEAKIIMH BEILIECTB, [10 TEIIOBOMY 3P (EKTY)
1.7 BBIYHMCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl




BCUICCTB

1.8

BBIYUCIISITh MACCOBYIO JIOJIF0 XMMUYECKOTO 3JIEMEHTa 10 hopmyJie
COCIMHEHUS,

1.9

BBIYHCJATH MAaCCOBYIO JIOJIHO BCUISCCTBA B paCTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/IbI TO3HAHUS —
HAOJIIOICHNE, U3MEPECHHE, MOJICITMPOBAHNE, IKCIIEPUMEHT
(peasibHBIA U MBICIICHHBIN )

ITo Teme: «BaxHeiimme mpeIcTaBUTEeNI HEOPTAHUYECKUX
BEILIECTB»

2.1

PAaCKpPbIBATb CMBICJI OCHOBHBIX XMMHUYCCKUX TTOHSITHI: OKCHI,
KHCJIOTa, OCHOBAaHUC, COJIb

2.2

OTIPEIENISITh MPUHAJICKHOCTD BEIIECTB K OMPEACIEHHOMY Ki1accy
CO€IIMHEHU 10 hopmyam

2.3

KHaCCI/I(I)I/IIII/IPOBaTB HCOPraHNM4YCCKHEC BCIUICCTBA

24

XapaKTepU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA
BEILECTB Pa3IMYHbIX KIACCOB, MOATBEPK/Iasi OTUCAHUE
IpUMEPAMH MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIIUX
XUMHMUYECKUX peaKklnui

2.5

IMIPOTHO3UPOBATH CBOMCTBA BEIICCTB B 3aBUCHUMOCTH OT HUX
Ka4€CTBCHHOI'O COCTaBa, BO3MOXXHOCTHU IMPOTCKAHUA XUMHUYCCKUX
HpCBpaIIIGHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CJIEIOBATh MIPABUJIAM IOJIb30BAHUS XUMUYECKOU MOCYA0N U
1a00paTOpHBIM 000PYIOBaHUEM, a TAKXKE MpaBUIaM OOpaILEHHUS C
BEIIIECTBAMU B COOTBETCTBUU C UHCTPYKITUSMHU 1O BBIMOJTHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB MO MOJIYYEHHUIO U
coOMpaHuIo ra3000pa3HbIX BEMIECTB (BOIOPOA U KUCIOPO/Ia),
MPUTOTOBJICHUIO PACTBOPOB C OIPEACIIEHHON MAaCCOBOM J10Iei
PacTBOPEHHOIO BENIECTBA, JIAHUPOBATH U MPOBOIUTH
XUMHUYECKHUE IKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB
1IEJI0YEel U KUCIIOT C MOMOIIBIO MHAUKATOPOB (JIaKMYC,
dbenondranens, METUIOPAHK U JPYTHUE)




2.7

IIPOBOJAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOW peaKun

1o Teme: «Ilepnogmueckuii 3akoH u llepuonnueckas cucrema
xumuueckux ssemeHToB /. 1. MenneneeBa. CTpoeHue aTOMOB.
Xumudeckas cBA3b. OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIC
peaKImn»

3.1

PACKpBIBATH CMBICJI OCHOBHBIX XUMUYECKUX MOHITHI: AIPO
aToMa, JEKTPOHHBIN CJIOM aToMa, aTOMHas OpOUTalb, panycC
aToma, XMMUY€ECKasl CBA3b, MOJISIPHAS M HETOJISIPHAsl KOBAJICHTHAs
CBSI3b, DJIEKTPOOTPULIATEIIBHOCTh, NOHHAS CBA3b, MOH, KATHOH,
aQHUOH, CTEIICHb OKHUCIICHUS

3.2

KHaCCI/I(l)I/II_II/IpOBaTB XUMHUYCCKHUE 3JICMCHTHI

3.3

OMUCHIBATh U XapaKTepU30BaTh TAOIUYHYIO (popMy
[leproanyeckoi CUCTEMbI XUMHUECKUX AJIEMEHTOB: Pa3jinuaTh
MOHSATHUSI «TJ1aBHAs moArpynna (Arpyrira)» u «no0oyHas
noarpynmna (brpynmna)y, «Manbie» u «00blIre» TePUOIbI

3.4

packpsiBath cMbIich [leproanueckoro 3akona /.M. Menneneena:
JEMOHCTPUPOBATh NOHUMAaHUE NEPUOANIECKON 3aBUCUMOCTH
CBOMCTB XMMHYECKHUX JIEMEHTOB OT UX MOJOKEHHUS B
IIepronnueckoii cucreme

3.5

COOTHOCUTH 0003HAUYECHUS, KOTOPhIE UMEIOTCS B TAOJIHIIE
«Ilepuognueckas cucrema XuMU4IeCKUX deMeHToB 1. 1.
Meneneesay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps]l apa, 00111ee Y1ucio
AIIEKTPOHOB U PACIPEACIICHUE UX MO AJIEKTPOHHBIM CIIOSIM)

3.6

OMPENIENATh CTENEHb OKUCIICHUS 2JIEMEHTOB B OMHAPHBIX
COETMHEHUAX

3.7

OMPENENATh BUJ XUMUYECKON CBSI3U (KOBAJECHTHAs U MIOHHAS) B
HEOPraHUYECKUX COCIMHEHUIX

9 KITIACC

Kon

IPOBEPSIEMOT

[IpoBepsiemMble IpeIMETHBIE PE3YJIBTATHI OCBOEHUSI OCHOBHOM




0 pe3yJibTata | 00pa3oBaTEIbLHON MIPOTPaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs

1 ITo Teme: «BemecTBo n XuMuyecKass peakius»

PACKpBIBATh CMBICII OCHOBHBIX XUMHUYECKUX MOHITUM: PACTBOP,
AIEKTPOJIMTBI, HEAJIEKTPOIUTHI, JIEKTPOJIUTHYECKAS
JUccoLManys, peakliui HOHHOTO OOMEHa, KaTajau3aTop,
XUMHUYECKOE paBHOBECHE, 00paTUMBbIE U HEOOpATUMbIE PEAKLIUH,
1.1 OKHCJIMTEIIbHOBOCCTAHOBUTEBHBIE PEAKIINU, OKUCIUTEND,
BOCCTaHOBUTEIb, OKHCICHUE U BOCCTAHOBJICHHE, aJUIOTPOIIHNS,
aM(pOTEpHOCTh, XUMUYECKAs CBsA3b (KOBAJEHTHAs, NOHHAS,
MeTaJIJIMYecKast), KpUCTAJUIMUECKasl PeIETKa, CIUIaBbl, CKOPOCTh
XUMUYECKOU peaKkuu

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TTOHSITUI
1.2 Y IPUMEHSTh 3TH OHATHUS MPY ONTMCAHUU BEUIECTB U UX
MIPEBpaILCHUN

COCTaBJISITh YPABHEHUS DJICKTPOJIUTHUECKON JUCCOIUALIUN
1.3 KHCJIIOT, LIEJI0YEH U COJIeH, MOJTHbIE U COKpAIIEHHbIE YpaBHEHUS
peakiuii HOHHOTO 0OMeHa

pPacCKpbIBaTh CYNIHOCTh OKHCIUTCIbHO-BOCCTAHOBHUTCIIbHBIX

1.4 peakiuii MOCPeICTBOM COCTaBJICHUS JIEKTPOHHOTO OalaHca ATUX
peakuuii

1.5 IIPOBOJUTH PACYETHI 110 YPABHEHUIO XUMUYECKON PEaKLUN

) ITo Temam: «Hemeramsl n ux coeauHeHus» U «MeTaibl 1 UX
COCAUHECHUSD)
XapaKkTepUu30BaTh (OMUCHIBATH) OOIIUE U ClICHU(PUIECKHE

)1 XUMHYECKHE CBOWCTBA IPOCTBIX U CIOKHBIX BEIIECTB,

' IIOATBEPKAAsl ONIMCAHUE IPUMEPAMU MOJIEKYJIIPHBIX U HOHHBIX

YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN
COCTaBJIATh YPAaBHEHUS PEAKLIMM, IIOATBEPKIAFOIINX

2.2 CYyILIECTBOBAHHE T'€HETUYECKOM CBSI3U MEK/y BEIIECTBAMU
Pa3IMYHBIX KJIACCOB

23 IIPOTHO3UPOBATh CBOKCTBA BEILIECTB B 3aBUCHMOCTH OT UX

CTPOCHU A, BO3BMOKXHOCTH IMMPOTCKAHUS XUMHYCCKHX npeBpameHHﬁ




B PA3JIMYHBIX YCIIOBHAX
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CJE0BaTh MPABHJIAM IOJIb30BAHUSI XUMHUYECKOW MOCYI0U U
71a00paTOpHBIM 000PYIOBaHUEM, A TAKXKE MpaBUiIaM 0OpaIlleHUs
C BEIECTBAMHU B COOTBETCTBUU C HHCTPYKIIMSAMU IO BHITIOJTHEHUIO
J1a00PaTOPHBIX XUMHUECKUX OTBITOB MO MOJYUYESHUIO U
coOMpaHuIo ra3000pa3HbIX BEIIECTB (AMMHAKA U YTJIIEKUCIIOTO
rasa)

2.5

MIPOBOJIUTH PEAKITUH, TIOITBEPKAAFOIITNEC KAUYCCTBEHHBIN COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHI-,
Opomu, noaua, kapoonar, gpocdar, cuaukar, cyiabdar,
THJIPOKCHINOHBI, KATHOHBI AMMOHUSI, HOHBI U3YYCHHBIX
METaJJIOB, TPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPAX
HEOPTaHUYECKUX BEIICCTB

[To Teme: «XuUMHS 1 OKpY>Karomias cpeia

3.1

PacKphIBaTh CMBICT OCHOBHBIX XUMHUYecKux nouatuit: [TJIK
BEILIECTBA; KOPPO3Hs METAILIOB

3.2

MPUMEHSITH OCHOBHBIE OTEPAIIU MBICIIUTEIHHOMN AESITEIbHOCTH —
aHaJu3 U CUHTE3, CpaBHEHUE, 0000IIEHNE, CUCTeMAaTH3AIIHIO,
BBISIBJICHUE TPUYMHHO-CJICICTBEHHBIX CBSI3EH — JIJIsI U3YUCHHUS
CBOMCTB BEIIECTB U XUMHUECKUX PEaKIIMi; €CTEeCTBEHHOHAYYHbBIC
METO/IbI TO3HAHUS — HAaOJII0ICHUE, U3MEPEHHE, MOJICIIMPOBAHHKE,
HKCIIEPUMEHT (peasbHbIN U MBICTICHHBIH )




[TPOBEPAEMbBIE SJIEMEHTBI COAEPKAHU A

8 KIIACC

Kon

[TpoBepsieMblil 3IEMEHT COICPIKAHUS

HepBOHa‘-IaJILHI)IG XUMHWYCCKHUC ITOHATHA

1.1

HpC,Z[MCT XUMHMH. POIb XMMHUM B )KM3HHU Y€JI0BEKAa. XHUMHUS B CUCTEME
HayK. Tena u BemecTBa. PU3nMUECKUE CBOMCTBA BCHICCTB. AFpGFaTHOG
COCTOAHHUC BCIHICCTB

1.2

[TousTie o0 MeTo1aX MO3HAHUA B XUMHUHU. UUCTBIE BEIIECTBA U CMECH.
CrnocoOsI pa3eneHus cMecei

1.3

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3JIeMEHThI. CUMBOJIBI XUMUYECKUX
anemMeHTOB. [IpocThie U Cl0XKHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE
y4eHue

1.4

Xumuueckas popmya. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH IOCTOSTHCTBA cOCTaBa BelecTB. OTHOCUTENIbHASL aTOMHAs Macca.
OTtHOcUTENBHAS MOJIEKYIISIpHAs Macca. MaccoBast 10JIs1 XUMAYECKOTO
JJIEMEHTA B COCIMHEHUU

1.5

KommuecTBo BemecrBa. Moabs. MonsipHas macca. B3anumocssi3b
KOJINYECTBA, MAacCChl M YMCIIa CTPYKTYPHBIX €IMHUIL BelecTBa. PacuéThl
o GpopMysiaM XUMUYECKUX COECIMHEHUN

1.6

DU3NYECKUE U XUMUYECKHUE SBJICHUS. XUMHUUECKasA pEaKUs U €€
MPU3HAKU. 3aKOH COXPAHEHHUSI MACChl BEIECTB. XUMUYECKHUE
ypaBHeHus. Knaccudukarus XuMU4eCcKuX peakiuii (CoeuHeHusl,
pasioKeHusl, 3aMeIleHHs, OOMEHa)

1.7

XUMHUYECKHAN IKCITIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU MOCYI0H, C
npaBUJIaMH paboThl B 1a00OpaTOpUu U MpUEMaMu OOpallleHus ¢
1ab0paTOpHBIM 000PYAOBAHUEM, U3YUECHUE U ONMCaHUE (PU3HUECKHUX
CBOMCTB 00pa3lloB HEOPraHUYECKHUX BEIIECTB, HAOIIOACHHUE
¢dusnueckux (I1aBiIeHUE BOCKA, TasTHUE JIbJIa, paCTUPAHUE caxapa B
CTYTIKE, KATIEHHUE U KOHJICHCAIUS BOJIbI) U XUMHUECKUX (TOpEeHUE
CBEYM, IPOKAIIMBAHUE METHOW MMPOBOJIOKH, B3aUMOJICMCTBUE MEJIA C
KHUCIIOTOMN) SIBJICHUH, HAOIIOICHUE U OMTMCAaHUE TIPU3HAKOB MPOTEKAHUS
XUMUYECKUX peaKuil (pa3yioxKeHre caxapa, B3auMOJEHCTBHE CEPHOM




KHUCIIOTBI C XJIOpUJIOM Oapus, pazioxkenue ruapokcuaa meau(ll) mpu
HarpeBaHUM, B3aUMOJICHCTBUE Kese3a ¢ pacTBopoM conu Meau(1l),
U3y4eHUe CIIOCOO0B pa3iesieHus] cMece (C MOMOILBIO MarHUTa,
(¢uibTpoBaHME, BBIIAPUBAHUE, TUCTHIILISALUS, XpoMaTorpadus),
IPOBEJCHUE OUUCTKU MTOBAPEHHOM COM, HAOJIIO/IEHUE U OITMCAaHHE
pE3yNbTAaTOB MPOBEAEHUS ONBITA, WILUTFOCTPUPYIOIIETO 3aKOH
COXpaHEHUs MacChl, CO3/ITaHNE MOJEIIEN MOJIEKYJI (IIAPOCTEPIKHEBBIX )

Baxueiimmue npecTaBuTeN HEOPraHUYECKUX BEIIECTB

2.1

Bozmyx — cMech razoB. CoctaB Bo3ayxa. Kucmopoa — anemMeHT u
npocToe BemecTBo. Haxoxkienue Kkuciopoa B mpupoe, Gusndeckue u
XUMUYecKre cBocTBa (peakiuu ropenust). Oxcuasl. [Ipumenenue
kucnopoaa. CriocoOsl MoTyUYeHus: KUCIOpoa B 1abopaTopuu u
IPOMBITIIEHHOCTH. KpyroBopoT kuciaopoaa B npupoje. O30H —
AJUTOTpOITHAS MOAU(DUKAIIHS KUCTIOPOIa

2.2

TernoBoi#t 2hHEeKT XUMUUECKON PeaKInKi, TEPMOXUMUYECKHE
ypaBHEHUS, DK30- U SHJIOTEPMHUUECKHUE peakIuu. TOMInBO: yroib u
MeTaH. 3arpsi3HeHNE BO3/1yXa, YCUJICHUE MapHUKOBOTO 3 deKTa,
pa3pyuieHre 030HOBOTO CII0s

2.3

Bonopon — anemenT u npoctoe BeuecTBo. Haxoxenrne Bogopoaa B
npupoje, GU3NIECKHe U XUMUIECKUE CBOWCTBA, TPUMEHEHHE, CTIOCOOBI
nosrydyenus. Kuciaotsl u conu
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MounsipHbIit 00BEM Ta30B. Pacu€Thl 0 XUMHUYECKUM YpaBHEHUAM

2.5

dusnveckue CBOKMCTBA BOJIbl. Boma kak pactBopurenb. PacTBopsl.
HacelilieHHbie 1 HEHACHILIIEHHBIE PACTBOPHI. PACTBOPMMOCTH BEIIECTB B
BoJIe. MaccoBas J0Jisl BEIlleCTBA B paCTBOpe. XMMUUYECKHUE CBOMCTBA
BOJIbl. OcHOBaHMs. Pojib pacTBOPOB B MPUPO/IC U B )KU3HU YEITOBEKA.
KpyroBopot Bojibl B ipupo/ie. 3arpsa3HeHue MpupoaHbix Boa. OxpaHa U
OYMCTKA IPUPOJIHBIX BOJ

2.6

Knaccuduxkanus Heoprannyeckux coeuHeHuid. OKCHUIbI.
Knaccuduxkanus okcuioB: coneodpasyronire (OCHOBHbIE, KHCIOTHBIE,
ampoTepHbIe) U HecoNieoOpasyromue. HomeHnkmaTypa oKCuoB.
Dur3nYECKre U XUMUYECKHNE CBOMCTBA OKCUIOB. [lomyueHne okcuioB

2.7

OcnoBanus. Knaccudukanust ocHOBaHMi: 1IETOYH U HEPACTBOPUMBbIE




ocHoBaHusA. HoMenknarypa ocHoBaHul. PU3NUECKUE U XUMUYECKUE
CBOMCTBA OCHOBaHUM. [lonyyeHne ocHOBaHUM

2.8

Kucnotsl. Knaccudukanus kuciaor. HomeHkatypa KUcIoT.
DOU3NYECKUE U XUMUYECKHUE CBOMCTBA KUCIIOT. Psii aKTUBHOCTH
metaioB H.H. bekerosa. [lonydyenne kucmor

2.9

Comu. Homenknatypa conei. @U3nuecKkue 1 XMMAYECKUE CBOMCTBA
conen. Ilonyuenue comen

2.10

I'eneTnueckas CBA3b MCKIY KiIaCCaMH HCOPIraHNICCKHUX COGI{I/IHGHI/Iﬁ

2.11

XUMUYECKHUIN SKCIIEPUMEHT: Kau€CTBEHHOE OMPEICIICHUE COJICPKAHUS
KHCIIOpO/a B BO3/yXe, MOJMydeHne, COONpaHne, pacro3HaBaHue U
M3YUYEHUE CBOMCTB KUCIOpOAa, HAOJIIOACHUE B3aUMO/ICHCTBUS BEILIECTB
C KHCJIOPOJIOM U YCJIOBUS BO3HUKHOBEHHUSI U TIPEKPAIIEHUS TOPEHUS
(mo>kapa), 03HaKOMJICHHE C 00Opa3ilaMy OKCHJIOB U OMHCAHUE UX
CBOMCTB, MOJy4eHUE, COOMpaHKe, paclio3HaBaHUE U U3yUEHUE CBOMCTB
BOJI0poJia (TopeHue), B3auMoeicTrre Bogopoaa ¢ okcuaom meau(Il)
(BO3MOKHO UCIIOJIb30BAaHUE BUIECOMATEPUAJIOB), HAOIIOAeHIE 00pa31oB
BEIIECTB KOJIMYECTBOM | MOJIb, UCCIIEIOBaHUE OCOOCHHOCTEN
PACTBOPEHHMSI BEIIECTB C PA3IMYHON pacTBOPUMOCTHIO, IPUTOTOBIICHUE
PACTBOPOB C ONPEACIEHHON MaCCOBOM JI0JIE€H paCTBOPEHHOTO
BEILIECTBA, B3aMMOICICTBHE BOJIbI C METAJIJIAMU (HATPUEM U KAJIbILIUEM )
(BO3MOYKHO UCIIOJIb30BAaHUE BUJIEOMATEPUAIIOB), OTIPEICIICHHE
PacTBOPOB KUCJOT U IIEI0YEH C MOMOIIBIO UHIUKATOPOB,
UCCIIEIOBAaHUE 00Pa3ll0B HEOPTraHUYECKUX BEIIECTB PA3IMUHbBIX
KJIaCCOB, HAOJIOICHUE U3MEHEHHUS OKPACKU WHJIUKATOPOB B pacTBOpax
KHUCJIOT U 1Iesiouei, n3yuenue Bzaumoeiictsus okcuaa meau(Il) c
PacTBOPOM CEPHOM KHUCIIOTHI, KUCIOT C METaJIaMU, PEaKIIUii
HEUTpaIu3alu, NoJIydeHHe HepaCTBOPHUMBIX OCHOBAHUM, BHITCCHEHUE
OJIHOTO MeTajlla IPYTUM U3 pacTBOPA COJIM, PEIICHHE
AKCIIEPUMEHTAJIBHBIX 3aJ1a4 10 TeMe «BaxkHenme Kiaccol
HEOPraHUYECKUX COCTUHEHUI

[Tepunoanueckuii 3akoH u lleproauueckasi cucremMa XuMHUYECKUX
anemeHToB [[.1. MenaeneeBa. CTpoeHue aTOMOB. XUMHUYECKas CBS3b.
OKHUCIUTENBHO-BOCCTAHOBUTEBHBIC PEAKIIUU

3.1

HepBHe IIOIIBITKH KHaCCH(bHKaHHH XUMHYECKUX 3JieMeHTOB. [loHsTHE




O TPYIINax CXOJHBIX JIEMEHTOB (IIEJIOYHBIE U HIEIIOYHO3EMEIbHbIE
METaJlJIbl, TaJIOT€Hbl, THEPTHBIE T'a3bl). DJIEMEHTHI, KOTOPbIE 00pa3yIoT
amM(pOoTepHbIE OKCUABI U TUAPOKCUIBI

3.2

[Tepuonnueckuii 3axoH. [lepuonnueckas cucreMa XMUMHUYECKUX
anemenToB /.. MenneneeBa. Koporkonepuonnas u
JUTMHHOTIepUoaHast popMbl [leproandeckoil ccTeMbl XUMUYECKUX
anemenToB .M. Mennaeneena. [lepuonbl u rpynnel. PU3n4ecKu
CMBICJI ITIOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOJIa U TPYIIIIBI AJIEMEHTA

3.3

Ctpoenue aromoB. CocTtaB aTOMHBIX sifiep. M30Tonbl. DJIE€KTPOHBI.
CrpoeHue 37eKTPOHHBIX 0007I0U€K aTOMOB TEPBhIX 20 XUMHUYECKUX
anemeHTOB [lepuonnueckon cucremsl .. Menneneena.
XapaKTepUCTUKA XUMHAYECKOTO 3JIEMEHTA IO €T0 MOJIOKEHHIO B
[Tepuonnueckon cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH U3MEHEHHUSI PAINyCa aTOMOB XUMHYECKUX AJIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIIaM U MEPUOAAM.
3nauenue [lepuoanueckoro 3akona u I[leproanueckoil CUCTEMBI
XUMHUYECKUX 3JIEMEHTOB JJISI Pa3BUTHSI HAYKU U nTpakTuku. .M.
MenpeneeB — y4€HbIN U TPAKIAHUH

3.5

Xumuueckas cBsi3b. KoBanieHTHast (MOJIsIpHASI U HETIOJSIPHAST) CBSI3b.
DIIEKTPOOTPULIATEILHOCTh XUMHUECKUX 3JIeMEHTOB. IOHHasI CBS3b

3.6

Crenenp okuciaeHus. OKUCIUTEIbHOBOCCTAHOBUTEIILHBIC PCaKIm.
Hpoueccm OKHCJICHMS M BOCCTaHOBJICHUSI. OKUCIIUTENHN U
BOCCTAaHOBHTCIIN

3.7

XUMHUYECKHUM IKCIEPUMEHT: U3y4eHHE 00pa3I[0B BEIIECTB METAIIIOB U
HEMETAJJIOB, B3aMMOJICHCTBHE TUAPOKCHIA IIMHKA C PACTBOPAMHU
KHCJIOT U HIEJ0YEH, TPOBEAECHUE OIBITOB, MILTFOCTPUPYIOIINX PUMEPDI
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX peakluid (rOpeHne, peakuuu
Pa3JIOAKEHUSI, COCTUHECHMUS])

9 KIIACC

Kon

[TIpoBepseMBIii INEMEHT COJIEPKAHUS

BemectBo n xumnueckas peakuus. [loBropenne




1.1

ITepuonnueckuii 3akoH. [lepuoanueckas cucreMa XMMHYECKUX
sanemeHnToB [[.. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B
U3MEHEHUHU CBOMCTB XMMUYECKUX 3JIEMEHTOB IIEPBBIX TPEX MEPUOJIOB,
KaJus, KaJIbLHs U UX COEAMHEHUN B COOTBETCTBUH C MOJIOKEHUEM
371eMEHTOB B llepnoanueckoi cucteMe U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BemecTBa: BUAbI XUMUUECKOMN CBA3U. THUIIBI
KPUCTAINIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA
KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUUYECKOU CBSI3H.
Knaccuduxkanus u HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB
(MexayHapoHas U TpUBHANIbHAs). XMMHYECKHE CBOMCTBA BEILIECTB,
OTHOCSIIIHNXCS K PAa3JIMYHBIM KJIaCCaM HEOPTaHUYECKUX COCIMHEHU,
TE€HETHYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB

1.3

Knaccudukaius XHMHYECKAX peakui 10 pa3IMyHbIM IMPU3HAKaM (TI0
YHCITY ¥ COCTaBY YYaCTBYIOIINUX B PEAKIIMH BEIIECTB, 110 TEIIOBOMY

s dexTy, Mo N3MEHEHHIO CTETICHEH OKUCICHUSI XUMUYECKUX
DIIEMEHTOB, 110 OOPATUMOCTH, TI0 YYaCTHIO KaTaIn3aTopa). JK30- U
DHJIOTEPMHUYECKUE PEAKINH, TEPMOXUMHUYECKUE ypaBHeHM. [ToHsTHE O
CKOPOCTH XMMUYECKOW pEaKIun

1.4

[Tonsitre 06 0OpaTUMBIX U HEOOPATHUMBIX XUMHUYECKHUX PEAKITHIX.
IloHATHE O TOMOTE€HHBIX M T'€TEPOTEeHHBIX peakuusx. [IonaTue o
XUMHAYECKOM paBHOBeCHH. DAKTOPBI, BIUSIOLIINE HA CKOPOCTh
XUMAYECKOUN PEAKIINN U MOJ0KEHUE XUMUYECKOTO PABHOBECHS

1.5

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, SJIEKTPOHHBIN OajlaHC
OKHCIIMTEIIbHO-BOCCTAHOBUTENBHOM peakunn. COCTaBIECHNE YPaBHEHUIN
OKHCIIMTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIIUM C UCIIOIb30BaHUEM
METO/Ia 3JIEKTPOHHOr0 OanaHca

1.6

Teopust 3NEKTPOIUTUYECKON AUCCOUMALANA. DJIECKTPOJUTHI U
HE3JICKTPONIUThI. KaTnoHbI, aHHOHBI. MEXaHU3M JUCCOLIMALNY BEIIECTB
C pa3JIMYHBIMU BUAAMU XUMUYECKOH CBs3U. CTENEHb AUCCOLUAIUN.
CuiibHBIC U clla0ble JIEKTPOJIUTHI. Peakiiuu noHHOTO OOMeHa. Y CIIOBHs
MPOTEKAHMS PEaKIMii HOHHOTO 0OMEHa, MOJIHBIEC U COKPAIIEHHbBIC
VMOHHBIC YpaBHEHHUS peakiuii. CBOMCTBA KUCIOT, OCHOBAaHUM U COJICH B
CBETE MPEICTABICHUN 00 SIEKTPOIUTUYECKON AUCCOLIMAIINH.
KauecTBeHHbIe peakinu Ha HOHBL. [IOHSATHE O THAPOIIN3E COoJEer




1.7

XUMHUYECKAMN DKCIIEPUMEHT: O3HAKOMJIEHUE C MOJIEIISIMU
KPUCTAJNIMYECKUX PEIIETOK HEOPTaHUYECKUX BEUIECTB — METAJIJIOB U
HeMeTaJJIoOB (TpaduTa U anmasa), CJI0KHBIX BEIIECTB (XJIOpUaa
HATpPHUS); UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU peakiuu
OT BO3JICUCTBUS PA3IMUHBIX (DAKTOPOB; HCCIEAOBAHHUE
AIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, IIPOLIECCa AUCCOLUALIUN
KHCJIOT, IIEJ04Yel U cojiel (BOBMOKHO HCIIOIb30BaHUE
BHJIEOMATEPUAJIOB); MPOBEJICHHUE OIBITOB, MJUTIOCTPUPYIOLIUX
MPU3HAKHU MPOTEKAaHUS pEaKLMii HOHHOTO oOMeHa (00pa3oBaHMe
OcaJiKa, BbIJICIIEHHUE ra3a, 00pa30BaHUE BOJIbI); OIBITOB,
WUTIOCTPUPYIOUIUX TIPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuit (ropeHue, peakiiuu pa3ioKeHus, COeTUHEHNUS);
pacrio3HaBaHWE HEOPTAaHWYECKUX BEIIECTB C MOMOIIBI0 KaueCTBEHHBIX
peakiii Ha MOHBI;, pEIIeHUE SKCIIEPUMEHTANBHBIX 33124

Hemeramniel u ux COCIUHCHUA

2.1

OOmast xapakTepucTiKa raioreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHbIe cTereHu okuciaeHus. CTpoeHune u Gu3nvecKue CBOMCTBa
MPOCTBIX BEIIECTB — raJJOrT€HOB. XMMUUYECKUE CBOMCTBA HA TPUMEPE
XJiopa (B3auMOJICMCTBUE C METAJIJIAMU, HEMETAIJIAMU, IIEJIOYAMH).
XnopoBoaopo. ConsiHasi KUCIIOTa, XAMUYECKHUE CBOMCTBA, MOJIyYEHHE,
npuMeHeHue. JlelicTBre Xjaopa u XJI0pOBOAOPOIa Ha OpraHU3M
yesioBeka. BaxkHeilme XJ10puabl 1 UX HAX0XKJIEHHUE B PUPOJIE

2.2

O61mas xapakrepucTuka 3meMeHToB VIA-rpymnmbsl. OcoOeHHOCTH
CTpOEHUSI aTOMOB, XapaKTepHbIe CTeNeHn okucieHus. CTpoeHue u
(bu3HYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPO/IA U CEPHI.
AJoTporHbie MOIU(PUKAIIMN KUCIOPOJa U cepbl. XUMUYECKUE
cBoiicTBa cepbl. CepoB0IOPO, CTPOCHUE, PUZUUECKHE U XUMUYECKUE
cBolcTBa. OKCHIBI CEPBI KAaK MPEICTABUTEIN KUCIOTHBIX OKCHIOB.
Cepnas kucinoTa, PU3NYECKre U XUMUIECKHE CBOMCTBA (001re Kak
MPEICTaBUTEIIS KJIacca KUCIIOT U cierududeckre). XuMUIecKre
pEeaKLnH, JeKAIKE B OCHOBE MPOMBIIIIEHHOTO CI0CO0a MOJTy4YEeHHUS
cepHol KucnoThl. [Ipumenenne. Conu cepHOM KUCIOTHI, KAYECTBEHHAS
peakius Ha cynbdar-uoH. HaxoxaeHue cepol v €€ COeIMHEHUN B
npupoze. XUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Cpeibl
COEJIMHEHUSMHU cepbl (KUCIOTHBIE T0KIH, 3arpsi3HEHHUE BO3/AyXa U
BOJJOEMOB), CTOCOOBI €0 MPeI0TBPALISHUS




2.3

OO61mas xapakTepucTika 3meMeHToB VA-rpynmnbl. OcoOeHHOCTH
CTPOEHUSI aTOMOB, XapaKTEePHbIE CTEIIEHU OKUCTIEHUs. A3OT,
pacnpocTpaHeHue B IpUpoe, (pu3ndeckrue 1 XUMUYECKUE CBOMCTBRA.
KpyroBoport azora B pupoje. AMMuUax, ero gpusndyeckue u
XUMHUYECKHE CBOMCTBA, NOJy4eHHE U TpuMeHeHne. Conu aMMOHHS, X
duznyeckue 1 XuMUYECKHe CBOMCTBA, MpuMeHeHne. KauecTBenHas
peakuys Ha HOHbl AMMOHHSI. A30THAsI KUCJIOTA, €€ TIOJy4YEeHHE,
buznyecKkre 1 XuMUYECKHe CBOMCTBA (00IIKe KaK MPeACTaBUTENS
KJ1acca KUCIIOT U cnenuduieckue). Mcnoap3oBanne HUTPATOB U COJICH
aMMOHMS B KaU€CTBE MUHEPAIbHBIX yI0OpEeHU. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH Cpelibl COeAMHEHUAMU a30Ta (KUCIOTHBIE
TOK/TU, 3arpA3HEHUE BO3/lyXa, TOUBBI U BOJAOEMOB)

24

®docdop, amnorpornubie Moaudukanuu Gocdopa, puznueckue u
xumuueckue ceorictBa. Oxcua gocdopa(V) u pochopHas kuciora,
buznyecKkre 1 XUMUIECKIE CBOMCTBA, MoydeHue. Vcrnonp3oBanne
¢docdaToB B KauecTBE MUHEPAIbHBIX yI00pEHUI

2.5

OO6mas xapakrepucTuka 3nemMeHToB [V A-rpynmnbsl. OcoOeHHOCTH
CTPOCHHMSI aTOMOB, XapaKTePHBIE CTETICHU OKUCIICHUA. YTIEPOI,
AIJIOTPOITHBIE MOAU(DHUKAIINH, PACTIPOCTPAHEHHUE B IPUPOJIE,
dbuznyeckre 1 XUMUYECKHUE CBOMcTBa. Anicopoiusi. Kpyrosopot
yraepojia B ipupoje. OKCUIbl yriiepoa, ux Gu3nyeckue u
XUMHUYECKUE CBOMCTBA, ACHCTBUE HA )KUBBIE OPTaHU3MBI, ITOJIyYECHUE U
pUMEHEHUE. IKOJOTHYECKUE MTPOOIIEMBI, CBSI3aHHBIE C OKCHIOM
yraepona(IV); runotesa riio6abHOTO MOTEIUICHUS KJIMMAaTa;
MAapHUKOBBIN 2P deKT. YTolbHas KUCIOTA U €€ CONH, NX (PU3NIECKUE U
XUMHUYECKHE CBOMCTBA, OJy4YeHHE U TpuMeHeHne. KauectBennast
peaxius Ha kKapOoHaT-uOoHKI. Mcnonb3oBanne kKapOOHATOB B OBITY,
MEAHIIMHE, TPOMBIIUICHHOCTH U CEIHCKOM XO3SIICTBE

2.6

ITepBoHayanbHBIC TOHATHS 00 OPraHMYECKUX BEIIECTBaX KakK O
COEIMHEHUAX yTiiepoja (MeTaH, 3TaH, 3TUIICH, alleTUIECH, 3TaHOII,
TIIMIIEPUH, YKCYyCHAsl KUcioTa). X cocTaB 1 XUMUYECKOE CTPOCHHUE.
[ToHsaTHE O OMONOTMYECKH BaXKHBIX BEIIECTBAX: KUPaAX, OCNIKax,
YIJIEBOJIAX — M UX POJIM B KU3HU YeJOBEKa. MaTepuanbHOE €UMHCTBO
OPraHMYECKUX U HEOPTraHUYECKUX COCTMHEHUI

2.7

erMHHﬁ, €ro (I)I/ISI/IIIGCKI/IC U XUMHUYCCKHC CBOﬁCTBa, IMOJIYUYCHUC U




npuMenenre. CoeTuHeHUsT KpeMHMs B mpupoze. Ooime
npeacTaBieHus 00 okcuzae kpeMuus(IV) u KpeMHUEBOM KHCITOTE.
CHJIMKaThI, UX UCIIOJb30BaHUE B OBITY, MEIMIIMHE, IIPOMBIIUICHHOCTH.
Bakueiiime cTpouTenbHbIE MaTEPHAJIBI: KEpAMHUKA, CTEKJIO, IIEMEHT,
0eToH, xkene300eToH. [IpobiiemMbl 6€30MacHOT0 UCIIOIb30BaAHUS
CTPOUTEIBHBIX MATCPHAIIOB B ITIOBCEIHEBHOM YKU3HU

2.8

XVMMHUYECKHUM KCIIEPUMEHT: U3y4YeHHE 00pa3I[0B HEOPTraHMUECKUX
BEILIECTB, CBOMCTB COJISIHOW KUCJIOTHI; IPOBEICHUE KAUYECTBEHHBIX
peakiuii Ha XJIOPUI-UOHBI U HAOIOJICHUE TIPU3HAKOB UX MPOTEKAHMUS;
OTIBITHI, OTPAKAIOIINE (PU3NIECKUE U XUMHUYECKUE CBOMCTBA TAJIOTEHOB
U UX COeIMHEHUH (BO3MOXKHO UCMOJb30BAHUE BUACOMATEPUATIOB);
O3HaKOMJIEHUE ¢ 00pa3aMu XJIOpUJI0B (TAJIOTEHUIOB); O3HAKOMJICHUE
¢ oOpasiamMu cepbl ¥ €€ COeIMHEHUSIMH (BO3MOXHO UCITOJIb30BAHUE
BHJIEOMATEPUAIIOB); HAOJI0ICHUE TTpoliecca OOYIJIMBAHUSI caxapa MoJy
JNEUCTBUEM KOHLICHTPUPOBAHHOM CEPHOU KUCIIOTHI; U3yYECHUE
XUMUYECKUX CBOMCTB pa30aBICHHON CEPHOM KHUCIOTHI, POBEICHHE
KaueCTBEHHOMW peakluy Ha CyJib(aT-uoH U HabJI0IeHHEe MTPU3HaKa e
MPOTEKaHMs; 03HAKOMIIEHUE C (U3HMUECKUMU CBOMCTBAMU a30Ta,
docdopa 1 ux coequHeHUM (BO3MOKHO HCIIOJIH30BAHUE
BUJIEOMATEPHUAITIOB), 00pa3iaMu a30THBIX U (HocHOPHBIX yI0OpEHUIA;
MoJIy4eHue, COOMpanue, paclio3HaBaHUe U U3YUYEHUE CBOMCTB aMMHUaKa;
MPOBEICHNE KAaYeCTBEHHBIX PEAKIIMH HA MOH aMMOHUSA U (pochaT-uoH u
M3YUY€HHE MPU3HAKOB UX MPOTEKAHUs, B3aUMO/ICHCTBUE
KOHLEHTPUPOBAHHON a30THOM KUCIOTHI C MEJIbIO (BO3MOKHO
UCITI0JIb30BAaHUE BUJEOMATEPUAIIOB); U3yUEHHE MOJIENIEH
KPUCTANTMYECKUX PEIIETOK aiMasa, rpadurta, QyiiepeHa;
O3HAKOMJIEHHUE C MPOLECCOM aIcCOPOLIMHU PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM M YCTPONUCTBOM MPOTHUBOrasa; MoJiydeHue,
coOupaHue, paclio3HaBaHUE U U3yUYE€HHUE CBOMCTB YIJIEKUCIIOTO ra3a;
MPOBE/ICHNE KaUeCTBEHHBIX PEAKIIMN HA KapOOHAT- U CHIIUKAT-UOHBI U
M3YUYEHHE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMIICHUE C IPOTyKIHEN
CUJIMKATHOM MPOMBIIUIEHHOCTH; PEIIEHUE IKCIIEPUMEHTAIBHBIX 337124
10 TeMe «BakHenIne HEMETaJUIbl U KX COCIMHEHUS»

Mertabl U uxX COCIUMHCHUA

3.1

0611_[8.51 XapaKTCPUCTHUKA XUMHUYCCKUX 3JICMCHTOB — MCTAJIJIOB HA
OCHOBAHHHU HX ITOJIOKCHUA B HGpHOJIH‘ICCKOﬁ CHUCTEMC XUMHNUYCCKHUX




anemenToB [[.1. MeHnneneeBa u ctpoenust atomoB. CTpoeHue
MeTauioB. MeTtainyeckas CBsi3b U METAJUIMYECKask KpUCTAININYECKas]
pemeéTKa. JIEKTPOXUMHAYECKHUN sl HAPSDKEHU METAIIIIOB

3.2

dusnueckue 1 XUMHUYECKHE CBOIICTBA MeTaJLu10B. OOIIIME CIOCOOBI
MOJTyYCHUS METaILTOB. [IOHITHE O KOPPO3HH METAJIJIOB, OCHOBHBIC
CTIIOCOOBI 3aIUTHI X OT Koppo3uu. CruiaBsl (CTajb, YyTyH,
JIOPATIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY U
MPOMBIIIIEHHOCTH

3.3

[IlenouHbie MeTAJUIBI: TIOJIOKEHUE B [leproanueckoi cucteme
xuMHuueckux asemenToB .M. MeneneeBa; CTpoeHHE UX aTOMOB;
HaxoXXJICHUE B TIpupojie. Pusndyeckre 1 XUMUIECKHE CBOMCTBA (HA
npuMepe HaTpusl ¥ Kayiust). OKCUJIBI ¥ TUIPOKCUILI HATPUS U KaJIUsl.
[IpyuMeHeHne MEIOYHBIX METAIVIOB U UX COCTUHEHU I

3.4

[IlenouyHo3eMeNnbHBIC METAIBI MATHUN U KJIBIIUI: TOJIOKEHUE B
ITepuonnueckoit cucreme xumuuecknx 3yeMeHToB .M. Meneneesa;
CTPOCHHME X aTOMOB; HaXOXJAeHHUE B Ipupojie. Puznueckue u
XUMHYECKHE CBOMICTBA MarHus U Kaablysl. BaxkHenme coequHeHns
KaTblus (OKCU, TUIPOKCHU, CONH). JKECTKOCTH BOJBI U CITOCOOKI €€
YCTpaHEHUS

3.5

AsomMuHuii: nojioxkenue B [leproinueckoil cucteMe XUMHUECKUX
sanemeHToB /(.M. MenaeneeBa; CTpoeHHE aTOMa; HAXOXKJICHUE B
npupojie. PU3NYECKUe U XUMHUYECKHUE CBOMCTBA aTFOMUHUS.
AmdoTepHbIe CBOICTBA OKCUAA U THIPOKCHIA ATTFOMUHUS

3.6

Keneso: nonoxenue B [leproandeckoi CHCTEME XUMUYECKUX
sanemeHToB /(.M. MenaeneeBa; cTpoeHre aToMa; HaX0XKJICHUE B
npupojie. Pusndyeckre 1 XUMUYECKHE CBOICTBA kemne3a. OKCHUbI,
ruapokcuasl u conu xenesa(ll) u xxeneza(lll), ux cocras, cBolicTBa 1
MOJTy4YECHUE

3.7

XUMUYECKUI 3KCIIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMy METAIIJIOB U
CIUTaBOB, X ()M3UYECKUMU CBONCTBAMH; U3yUCHUE PE3YIHTATOB
KOPPO3UHU METAILIOB (BO3MOKHO HCTIOIB30BaHUE BUICOMATEPHUATIOB),
OCOOCHHOCTEH B3aMMOICHCTBUS OKCUA KAJIbIIUS U HATPUS C BOJIOM
(BO3MO>XKHO MCITOJIb30BAaHUE BUICOMATEPUAIIOB); UCCIIEIOBAHNE CBOMCTB
#KECTKOM BOJIBI; MTPOIECCa TOPEHHUS JKeJie3a B KUCIOpoe (BO3ZMOXKHO




HCITOJIb30BAaHUE BUICOMATCPHUAIIOB); IPU3HAKOB MTPOTEKAHUS
KauyeCTBEHHBIX pPEaKIUii Ha HOHBI (MarHus, KaJabIus, aTIOMUHUS,
nuHka, xenes3a(ll) u xxenesa(Ill), meau(1l); nabGaroneHne u onucaHue
MIPOIECCOB OKPAIIMBAHUS IIJITAMCHH NOHAMY HATPHS, KAJTUS U KaJTbIIHsI
(BO3MOKHO UCITOJIb30BAaHUE BUIEOMATEPUAIIOB); UCCIIEIOBAHUE
aM(pOTEPHBIX CBOMCTB TUIPOKCHUIA ATTFOMUHUS ¥ TUIPOKCH/IA IIMHKA;
pEIIeHHE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «Bakneiimue Metamibl u
WX COCTUHEHUSD

XUMHS ¥ OKpyXkKarouas cpena

4.1

HoBreie maTepuainsl 1 TexHoJIOrMU. BelecTsa u mareprualisl B
IIOBCEJHEBHOM KU3HU YeJIOBEKa. XUMHS U 310poBbe. bezomacHoe
MCITIOJIb30BAaHUE BEIIECTB U XUMHUUECKUX peakiuii B ObITy. [lepBas
IIOMOILb [PU XUMHUUYECKHUX 0XKOTraX U OTPABICHUAX

4.2

OCHOBBI PKOJIOTUYECKON TPAMOTHOCTH. XUMHUYECKOE 3arpsi3HEHHE
okpyxarouie cpensl IIJIK. Posb XxuMuu B pelieHun 3K0JI0rH4eCKuX
npo6iem. [IpupoaHbie ICTOYHUKH YTIIEBOIOPOIOB (YrOJb, IPUPOIHBIN
ra3, HedTh), MPOAYKTHI UX TIEPEePaOOTKH, KX POJIb B OBITY U
MPOMBITINICHHOCTH

4.3

XUMHUECKHUI SKCIEPUMEHT: U3yUeHHE 00Pa3I[0B MaTEPHAIIOB (CTEKJIO,
CIUIaBbl METAJJIOB, MOJMMEPHbBIE MATEPUAIbI)




[TPOBEPAEMBIE HA OI'D 110 XMMUWU TPEBOBAHUA K PE3VJIbTATAM
OCBOEHMS OCHOBHOI OEPA30BATEJILHOM ITPOI'PAMMBI
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kona
NMPoBEPSIEMOro
TpeOOBaHUS

[TpoBepsiembie TpeOOBaHUS K MPEIMETHBIM Pe3yIbTaTaM

0a30BOro YpOBHSI OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHON
IpOrpaMMbl OCHOBHOT'O O0IIEro oOpa3oBaHus Ha OCHOBE
orocC

[IpencraBnenue:

1.1

0 MO3HABAEMOCTH SIBJICHHUU MPUPO/IbI, TOHUMAaHUE
00BEKTHBHOW 3HAYMMOCTHA OCHOB XUMHUYECKOW HAYKU KaK
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHMS, KOMIIOHEHTA 001IIeH
KyJIbTYPBI U IPAKTHYECKON JCATEIHPHOCTH YEIOBEKA B
YCIIOBHUSIX COBPEMEHHOTO OOIIECTBA; TOHMMaHUE MECTa XUMHH
CpeIu IPYTUX eCTeCTBEHHBIX HAYK

1.2

0 HaYUYHBIX METOJaX MO3HAHHUS, B TOM YUCIIE
AKCIEPUMEHTAIIbHBIX U TEOPETUUECKUX METOJaX MCCIIeI0BaHUS
BEILIECTB M U3YUYEHUS XUMHUECKUX PEaKIHil; yMEHUE
HCIIOJIB30BaTh MOJICIIH JIJIsi OOBSICHEHUS CTPOCHHS aTOMOB U
MOJIEKYJT

1.3

o cdepax npodeccuoHaIbHON AEATEILHOCTH, CBSI3aHHBIX C
XUMHUEH U COBPEMECHHBIMU TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX XUMHUYECKON HAYKH, YTO ITO3BOJIUT
o0yJaromuMcst pacCMaTpUBaTh XUMUIO Kak cepy cBoeit
Oynaymieit mpodeccHoHANTBHOM NeATEeIbHOCTH U CIIENaTh
OCO3HaHHBIN BEIOOP XUMUU KaK MPO(UIBLHOTO MTpeIMeTa Ipu
Hepexo/ie Ha YPOBEHb CPETHET0 00IIero 00pa3oBaHus

Bnanenue cucteMor XMMUYECKUX 3HAHUW U YMEHHUE
MPUMEHSATh CUCTEMY XMMUUYECKUX 3HAHMM, KOTOpas BKIIFOYAET:

2.1

Ba)XXHEHIIIME XUMHUUYCCKUE MOHATHSA: XUMUYCCKUMN JJIEMCHT,
aTOM, MOJICKYJIa, BCIICCTBO, IIPOCTOC U CJIOKHOC BCIICCTBO,
OJHOpOJHasA U HCOAHOPOIHAA CMCCh, OTHOCUTCIIbHBIC ATOMHAA
U MOJICKYJEIPpHasA MaCChbl, KOJIMYCCTBO BCIICCTBA, MOJIb,




MOJISIpHAsl Macca, MOJISIPHBIN 00bEM, OKCHJI, KUCTIOTA,
OCHOBaHHeE, COJb (CPeAHss), XUMUUYECKas peaKIusi, peaKkuu
COEMHEHNS, PEAKIIUU PA3JIOKEHUS, PEAKIIUU 3aMEIICHUS,
peakiuy ooMeHa, TerIoBoi 3G (PEeKT peakiuu, 3K30- U
SHJIOTEPMUYECKHE PEAKIIUU, PACTBOP, MACCOBAS A0S
XUMUYECKOTO AJIEMEHTA B COCIMHEHUU, MAaCCOBAasl 107151 U
MPOLICHTHAs KOHIIEHTpAIMs BEIIECTBA B pacTBOpE, AJIpO aToMa,
AIEKTPOHHBIN CJION aTOMa, aTOMHAasi OpOUTaNb, paNyC aToMa,
BaJICHTHOCTb, CTETICHb OKUCIICHUSI, XUMUYECKasl CBSI3b,
3JIEKTPOOTPHULIATENBHOCTD, TOJISIPHAS U HETIOJISIPHAS
KOBQJICHTHAs! CBSI3b, HIOHHASI CBS3b, METAJUIMYECKASI CBS3b,
KpUCTAJITMYECKas peméTka (aToMHasi, MOHHAsI, METaJUIMYeCKas,
MOJICKYJISIpHAsi), MOH, KATUOH, aHUOH, DJICKTPOJIUT U
HEAJIEKTPOJIUT, JIEKTPOJIUTHYECKAS JUCCOUALINS, PEAKIUN
MOHHOT'0 0OMEHA, OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE
peaKuu, OKUCINUTENb U BOCCTAHOBUTEIb, OKUCIICHHE U
BOCCTaHOBIICHHE, 3JIEKTPOJIU3, XUMHUUYECKOE PABHOBECHE,
oOpaTuMble 1 HEOOPATUMBIE PEAKIIUU, CKOPOCTh XUMUYIECKON
peakunu, karanuzarop, [IJIK, koppo3ust MeTamios, CIJIaBbl

2.2

OCHOBOIIOJIAraroMe 3aKOHbI XUMHUHN: 3aKOH COXPAHECHUS
Maccel, nepuoandeckui 3akoH .M. Menneneesa, 3akoH
MIOCTOSTHCTBA COCTaBa, 3aKOH ABOTaipo

2.3

TCOPHUH XUMUU: aTOMHO-MOJICKYJIAPHAA TCOPHUA, TCOPUA
3JI€KTpOJII/ITI/I‘{eCKOﬁ AJUuCCconuannmn

Brnagenue ocHOBaMM XMMHUYECKOW TPAMOTHOCTH,
BKJTIOYAIONIEH:

3.1

yMEHHE MPaBUILHO UCI0JIb30BaTh U3yYEHHBIC BEIIECTBA U
MaTepHalibl (B TOM YUCJIE€ MUHEpaJIbHbIE YI00OPEHUS, METAILIbI
U CIUIaBbI, TPOYKTHI epepabOTKH MPUPOIHBIX UCTOYHUKOB
yTIeBOA0POI0B (YTJisi, MPUPOIHOrO ra3a, HeTH) B OBITY,
CEJIbCKOM XO03SIIICTBE, HAa MPOU3BOACTBE U IOHUMAaHUE
3HAYEHUS KUPOB, OEITKOB, YTIEBOAOB JIJIsi OpraHU3Ma
YeJI0BEKa; YMEHUE MIPOTHO3UPOBATh BIUSHHUE BEUIECTB U
XUMUYECKUX MPOLIECCOB HA OPraHK3M YEJIOBEKA U

OKPY’KaIOILYI0 TPUPOIHYIO CpELy




3.2

YMEHHUE UHTETPUPOBATh XUMHUYECKUE 3HAHUS CO 3HAHUSIMU
IpYyrux y4eOHBIX MPEAMETOB

3.3

HaJIM4YKe ONbITa pabOThI C Pa3TMYHBIMU UCTOYHUKAMU
uH(pOpMaIK 0 XUMUU (Hay4yHasi U HAyYHO-TOIMYJIsIpHAs
JUTEpaTypa, CIOBapH, CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEHHE O0BEKTUBHO OIIEHUBATh MH(OPMALIMIO O BEIIECTBAX,
UX MPEeBpaIICHUAX U MPAKTUUYECKOM TPUMEHEHUHU U YMEHHUE
UCIIOJIb30BaTh €€ JJIsl pellleHUus y4eOHO-I03HABATEIbHBIX 3a/1a4

Biianenne ocHoBaMU MOHATHITHOTO arliapara u
CUMBOJIMYECKOTO SI3bIKa XUMUU JJI COCTaBICHUS (HOpMYIT
HEOPraHUYECKUX BELIECTB, YPABHEHUN XUMHUYECKUX PEAKLIUN;
ocHoBamM xuMuueckor HomeHknaTypsl (IUPAC u
TPUBHATBHOM )

YMeHue 00bSCHITH CBSA3b MOJOKEHHS JIEMEHTA B
[lepuonnueckoit cucteMe ¢ YUCIOBBIMU XapaKTePUCTUKAMHU
CTPOEHHUS aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsi[l
sqpa, 0011Iee YUCIIO AIEKTPOHOB), paclpeeieHuEM
AJIEKTPOHOB IO YHEPTETHUECKHUM YPOBHSAM aTOMOB MEPBBIX
TPEX MEPHUOJIOB, KAJIHS U KaJIbLIHs

[IpencraBienne o NEpUOINYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX JIEMEHTOB (pajinyc aToMa,
ANEKTPOOTPUIIATEIILHOCTH), MPOCTHIX U CIIOKHBIX BEIIECTB OT
NOJIOKEHUS 2JIeMeHTOB B [leproanueckoii cucreMe (B MaJbix
NepUOIaxX U IIaBHBIX NOATPYNNAaX) U SJIEKTPOHHOTO CTPOEHUS
aTomMa

YMeHue kinaccuuImpoBath:

7.1

XUMHWYCCKHUC 3JICMCHTEI

7.2

HCOPraHN4CCKHEC BCIICCTBA

7.3

XUMHUUYCCKUC PCAKIINU

YMeHue onpenersTh:

8.1

BAJICHTHOCTB MU CTCIICHb OKUCJIICHUA XUMHYCCKUX JJICMCHTOB,




3apsij] HOHA

BHJI XUMHUYECKOM CBSA3U U TUII KPUCTAJUINYECKON CTPYKTYpPHI B

8.2
COCMHEHUSIX

23 XapakTep Cpeibl B BOJAHBIX PACTBOpPaxX BEHIECTB (KUCIOT,

' OCHOBaHMIA)

8.4 OKHUCIIUTEIb U BOCCTAHOBUTENb

9 YMeHue xapakTepu3oBaTh GU3HUECKUE U XUMUYECKHE
CBOMCTBA:
IPOCTHIX BEIIECTB (KUCIOPO, 030H, BOAOPO, Tpadur, aamas,

9.1 KpeMHHH, a30T, ¢hocdop, cepa, XJIop, HATPUi, KAIUA, MarHHi,
KaJIbIIUM, ATFOMUHUMN, JKEJI€30)
CJIOHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX PACTBOPOB (BOJA,
aMMHUaK, XJIOPOBOJIOPO/I, CEPOBOAOPOI, OKCUIBI U THAPOKCHU/IBI
metaiioB [-1IA rpynmn, amromunus, meau (I1), nunka, xxenesza

9.2 (IT u IIT), oxcunet yraepoaa (Il u IV), kpemuus (I1V), azora u
docdopa (II1 u V), cepsr (IV u VI), cepaucras, cepHas,
a30THUCTas, a30THas, GocopHas, yroiabHasi, KpeMHUEBAS
KHCJIOTa ¥ UX COJIH)
IPOTHO3UPOBATH M XapaKTEPU30BaTh CBOMCTBA BEIIECTB B

93 3aBUCHUMOCTH OT UX COCTaBa U CTPOEHUS, IPUMEHEHHUE BEILIECTB

' B 3aBUCHUMOCTH OT UX CBOWMCTB, BO3MOKHOCTb NMPOTEKAHUS

XUMHUYECKUX TPEBPAIEHUHN B PA3TUIHBIX YCIOBUIX

10 YMeHue coCTaBIsATh MOJICKYJISIPHBIC U MOHHBIC YPaBHEHUS
peaKuuii, B TOM YHCIIE:

10.1 peakIuii HOHHOTO 0OMeHa

10.2 OKHMCJIMTEIbHO-BOCCTAHOBUTEIBbHBIX PEAKIIUAN

103 WUTFOCTPUPYIONTUX XUMUYECKHE CBOMCTBA U3YYEHHBIX KJIACCOB

' (TpyTi) HEOPraHUYECKUX BEIIECTB
10.4 NOATBEPKAAIOIINX TEHETUYECKYIO B3aUMOCBS3b MEK/1y HUMH
11 YMeHre BBIYUCIIATH (IIPOBOJIUTH PACUETHI):




11 OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JOJI0 XUMUYECKOTO JJIEMEHTA B COEIUHEHUU

11.2 MAaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEILIECTBA U €r0 Maccy, 00bEM ra3oB

114 10 YPABHEHUSAM XUMHUUYECKUX PEAKINN U HAXOAUTh KOJIUYECTBO
' BEIIECTBA, 00BEM U MACCy peareHTOB WM MPOYKTOB PEaKIIUU

12 Bnanenue (3HaHHe OCHOB):

OCHOBHBIMU METOAAMH HAYYHOTO NO3HaHUs (Ha0It0IeHHE,
121 U3MEpEeHUe, IKCIIEPUMEHT, MOJIETTUPOBAHKE) MTPU U3YUCHHUU
' BEIIECTB U XUMHUYECKUX SBJICHUI; yMEeHUE CPOPMYIUPOBAThH

po0JieMy U MIPEUIOKUTH MYTH €€ pelIeHUsI

Oe3omacHom pa6OTBI C XUMHYCCKHUMHU BCIICCTBAMU,

12.2
XUMHUYECKOUN MocyAoi 1 1a00paTOpHBIM 000pPYA0BAHUEM

npaBuiiaMu 0€30MaCHOTO OOpAIIEHUS C BEIIECTBAMU,
UCII0JIb3YEMbIMHU B NMMOBCEIHEBHOM KU3HU, TPABUIIAMU
MOBEACHUS B LEJSIX COEPEKEHUSI 30POBhS U OKPYIKarolen
12.3 NPUPOIAHON Cpeibl; MOHUMaHUE Bpeaa (OacHOCTH)
BO3JICVICTBUS HA JKUBBIE OPraHU3MbI ONPEIEIEHHBIX BEIIECTB,
CIIOCOOOB YMEHBIIICHUSI U IPEJOTBPAIIEHUS UX BPEITHOTO
BO3JECHUCTBUS

13 Hanuuwne IMPAKTHYCCKUX HABBIKOB IINTAHUPOBAHWA U
OCYHICCTBJICHUA CIICAYIOIMUX XUMHUUYCCKHUX SKCIICPUMCHTOB!

U3y4YEeHHUE U ONMcaHrue (PU3NIECKUX CBOMCTB BEIIECTB;
131 O3HAKOMJICHUE C GU3MUYECKIUMHU U XUMUUYECKUMHU SIBJICHUSIMU;
' ONBITHI, WUIKOCTPUPYIOIIUE MPU3HAKUA POTEKAHUS

XAMHUYECKUX PEAKIIHI

13.2 H3YUYeHHE CIIOCO00B pa3iesieHus cMecei

IMOJIYYCHHEC KHUCI0POJa U U3YUCHUE €TO CBOﬁCTB; IMOJIYUYCHHC
13.3 BOJOpOJaa N U3YUCHHUC CT'O CBOfICTB; IMOJIYUCHHUC YITICKUCIIOT'O
. ra3a 1 UI3y4CHHUC CI'o CBOﬁCTB; IMOJIYUYCHHUC aMMHAKa 1 U3YUCHHUC

€r0 CBOWCTB




13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MaCCOBOU J10JIEU
PacTBOPEHHOIO BEIlECTBA

13.5

IpPUMEHEHUE MHINKATOPOB (JTAKMYCa, METUIIOPAHKa U
dbeHondTanernna) 1y onpeaesieHUs XapakTepa cpe/ibl B
pacTBopax KHCIIOT U IeJIoYeH

13.6

UCCJICIOBAaHUE U OMMCAHKUE CBOMCTB HEOPTaHUYECKUX BEIIIECTB
Pa3IMYHBIX KJIACCOB; U3yUEHUE B3aUMOICUCTBUS KUCIIOT C
MeTaJlJIaMH, OKCUJITaMU METAJIIIOB, PACTBOPUMBIMU U
HEPAaCTBOPUMBIMU OCHOBAHHUSIMH, COJISIMU; TIOJTy4YEeHUE
HEPACTBOPUMBIX OCHOBAHUM; BHITECHEHUE OJIHOTO MeTaslia
JIPYTUM U3 pacTBOpa COJIM; UcceqoBaHe aM(pOTEPHBIX
CBOMCTB THIPOKCH/IOB AIFOMUHUS U ITUHKA

13.7

pellIeHUE IKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMaM: « OCHOBHBIE
KJIACChl HEOPTAaHUYECKUX COCTUHEHUI; « DJIEKTPOJIUTHYECKAs
Jucconmanusy; «BaxxHenie HeMeTalIbl 1 UX COCJIMHCHUSY;
«BaxHelnme MeTamjIbl U UX COCIUHEHUSY

13.8

XUMHUYECKHUE IKCTIEPUMEHTHI, HILTIOCTPUPYIOIINE TPU3HAKH
MIPOTEKAHMS PEAKIIM HOHHOTO OOMEHA; KaueCTBEHHBIS
peakiMK Ha MPUCYTCTBYIONINE B BOJHBIX PACTBOPAX MOHBI:
XJIOpHI-, OpoMua-, MoaAuI-, cyiabdar-, hocdar-, kapOoHaT-,
CUJIMKAT-aHUOHBI, TUAPOKCHI-UOHBI, KATHOHBI aMMOHHUS,
MarHus, KaJibIys, AIIOMUHUS, JKeye3a (2+) u xkenesa (3+),
Menu (2+), MuHKa

14

YMmenue:

14.1

IIPEJICTABIIATh PE3yiIbTaThl SKCIIEPUMEHTA B (POpME BBIBOJIOB,
JI0Ka3aTeIbCTB, IPa)UKOB U TAOJIHI] ¥ BHISBIIATH
IMITUPUYECKUE 3aKOHOMEPHOCTH

14.2

yCTaHABIIUBATh CBSI3U MEX/Iy peabHO HAOII0aeMbIMU
XUMUYECKUMU SBJIICHUSIMH U TPOIECCAMU, IPOUCXOJIAIIUMU B
MaKpO- U MUKPOMHUPE, OOBSACHATH MPUIMHBI MHOTO00Opa3us
BEIIIECTB




[TEPEYEHb 5JIEMEHTOB COAEPXXAHNA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJJAPCTBEHHOM 35K3AMEHE I10 XMHWHU

Kon

[IpoBepsieMblii 3JIEMEHT COJCPIKAHUS

HepBOHa‘-IaJ'II)HBIG XUMHUYCCKHUEC ITOHATHUA

1.1

Yucrteie BCIICCTBA N1 CMCCH. CniocoOsbl pasaciICHuA cMmecen

1.2

ATOMBI B MOJICKYJIBI. Xumudeckue djieMeHThl. CHUMBOJIBI XMMHUUECKHX
JJIEMCHTOB. HpOCTBIe W CJIOXXHBIC BEUICCTBA.

1.3

Xumudeckasi popmyiia. BaleHTHOCTh aTOMOB XMMUYECKHUX SJIEMEHTOB.
CreneHp OKUCIEHUS

1.4

3aKOH MOCTOSHCTBA cocTaBa BemlecTB. OTHOCUTEIbHAS aTOMHAas Macca.
OTtHOcHUTENnbHAS MOJICKYJIIpHAsA Macca. MaccoBas 101 XUMUYECKOTO
DJIEMCHTA B COCANHCHHUU

1.5

KonunuectBo BemectBa. Monb. MonsipHast macca. MonsipHblii 00BEM
ra3oB. B3auMocCBs3b KOJIMYECTBA, MACChI M YUCIA CTPYKTYPHBIX €IMHULL
BEIIIECTBA

1.6

Pu3NYECKUE U XUMUYECKUE ABICHUA. XUMHUYECKAs pEAKLUs U €€
IIPU3HAKH. 3aKOH COXPaHEHUs MacChl BEUIECTB. XMMUYECKHE YPABHEHUS

[Tepnonnueckuit 3akoH u [lepuoguueckas cucremMa XMUMHYECKUX
snementoB /.. MenneneeBa. CTpoeHue aToMOB

2.1

[Tepunonnueckuit 3akoH. [lepuoanyeckas cucteMa XUMUYECKUAX
anemeHToB [[.U. Menneneena. [lepuoabl u rpynmnbl. @PU3HYECKUNA CMBICI
MOPSIIKOBOIO HOMEPA, HOMEPOB NIEPUOJA U TPYNIIBI AIEMEHTA

2.2

Crpoenue atoMoB. CocTaB aTOMHBIX siAep. M30TONBI. DNEKTPOHBI.
CrtpoeHue 3IeKTPOHHBIX 00010YeK aTOMOB NEPBHIX 20 XMMUYECKHUX
anemeHTOB [lepuoanueckont cucrtemsl .M. MenneneeBa

2.3

3aKOHOMEPHOCTH B UBMEHEHUHN CBOMCTB XMMUUYECKUX JIEMEHTOB
MEPBBIX TPEX MEPUOJIOB, KA, Kaablus (pagnyca aTOMOB,
BJICKTPOOTPHULIATEIIBHOCTH, METATUIMYECKUX U HEMETAIUTNYECKUX
CBOMCTB) U UX COCIMHEHUI B COOTBETCTBHUH C MOJOKEHUEM 3JIEMEHTOB
B [lepnognueckon cucteMe U CTpOCHUEM X ATOMOB




Crpoenue BeniecTna

3.1

Xumudeckast cBsi3b. KoBasieHTHas (TIOJIsIpHAs U HEMOJISIPHAS) CBA3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX IJIEMEHTOB. FIOHHAs CBS3b.
Mertauinyeckas CBA3b

3.2

Tunel KpUCTATVIMUECKUX PEIIETOK (aATOMHAs, MOHHASI, METAJUTMYECKas ),
3aBUCUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAININYECKON PELIETKU U
BUJIa XUMHUUYECKOU CBSI3U

Baxueiimue npeacTaBuTeN HEOPraHMYeckux Bemects. Hemerauisl u
WX COeqUHEHNA. MeTajuibl U UX COEIUHEHUSA

4.1

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX COeTMHEHUI:
OKCHJIOB (COIe00pa3yrolie: OCHOBHBIC, KUCIOTHBIE, aM(OTEPHBIE) U
Hecose00pa3yrore; OCHOBaHUH (111€J109M U HEPACTBOPUMBIE
OCHOBAHUS ); KUCTIOT (KUCIOPOICOAECPKAIINE U OECKUCTOPOIHEIE,
OJIHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIeH (CPETHUX U KUCIIBIX)

4.2

OU3NYECKNE U XUMUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB-HEMETAIIIIOB:
BOJIOpO/Ia, XJIOpa, KUCIOPO/ia, Cephl, a3oTa, pocdopa, yrieposa,
KpPEMHHS

4.3

DuU3NYECKNE U XUMUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB-METAIOB:
JINTHS, HATPUSI, KAJIASI, MATHUS U KAJIbLUS, ATFOMUHUS, JKEJE3a.
DJIEKTPOXMMHMYECKUHN PSJT HANIPSKEHUM METAJUIOB

4.4

DU3NYECKNE U XUMUYECKHE CBOMCTBA BOJIOPOAHBIX COCAMHEHUI
HEMETAJIJIOB: XJIOPOBOAOPO/IA, CEPOBOIOPOJA, AMMHUAKA

4.5

du3nuecKue U XMMHYECKHE CBOMCTBA OKCHIOB HEMETAILIOB: cepsl (IV,
V), azora(ll, 1V, V), pochopa(Ill, V), yrnepona(ll, IV), kpemausa(IV).
ITony4yenne OKCHI0B HEMETAIIOB

4.6

XuMHuecKue cBoicTBa OkcuaoB: MetauioB [A—IITA rpymm, nuHKa,
meau(1l) u xenesza(Il, II). [Tonyuenre okCUAOB METAIIOB

4.7

XYMHUYECKHE CBOMCTBA OCHOBAHUN U aM(DOTEPHBIX THIPOKCUIOB (HA
npuMepe TUAPOKCUIO0B AIFOMUHMS, JKelie3a, uHKa). [lonyyenue
OCHOBAaHHM 1 aM(POTEPHBIX THAPOKCUIOB

4.8

OO01Me XuMHUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOJOPOIHOM,




CEpOBOIOPOHOM, CEPHUCTOM, CEpHOM, a30THOM, (hochopHOH,
KPEMHUEBOM, yronbHOU. OcoOble XMMUYECKUE CBOMCTBA
KOHILEHTPUPOBAHHOM CEPHOM M a30THOM KUCIOT. [lonydeHne kuciaor

4.9 OO61mume xuMuyeckue cBorcTBa cpeaHux coneit. [lomyuenue coneit
410 [Tonyuyenue, cobupanue, pacrio3HaBaHue BOJIOPOJA, KUCIOPOaa,
' aMMUaKa, yrileKHCIIOro ra3a B jadopaTopuu
411 ITonyuenne ammuaka, CEpHOM M @30THOM KHMCJIOT B IIPOMBIIUIEHHOCTH.
' OO6muue crnocoObl MOTYyYEeHHS] METaJIOB
4.12 ['eHeTnueckas CBsA3b MEK/y KIIaCCaMU HEOPTaHUYECKUX COCTMHEHUN
5 XUMHYECKHE PEAKIIUU
Knaccudukanus XuMu4ecKux peakiuil o pa3aIuyHbIM [IPU3HAKAM: 10
5.1 YHUCIY U COCTAaBY YYaCTBYIOIIUX B PEAKLIUH BEUIECTB, 10 TEMJIOBOMY
s dexTy, Mo NBMEHEHUIO CTETNIEHEeH OKUCICHHUSI XUMUYECKHUX DJIEMEHTOB
TeroBo#t 3¢ (HeKT XUMUUYECKON peakluu, TEPMOXUMUYECKUE
5.2 ypaBHEHHUSI. DK30- U SJHAOTEPMUUYECKUE PeaKkNu. TepMOXUMHUUECKHE
ypaBHEHHS
OKHMCIUTENBHOBOCCTAHOBUTENbHBIE peakun. OKUCIUTENN U
53 BOcCTaHOBUTENH. [Iporiecchl OKMCIEHUS U BOCCTaHOBIICHHUS.
DNEeKTPOHHBIN OaaHC OKUCIUTEILHOBOCCTAHOBUTEIILHON pEaKIIUU
Teopus >MEKTPONTUTUUECKON aucconann. KaTuoHbl, aHUOHBL.
5.4 DIEKTPOIUTHI U HEANEKTPOJIUTHI. CHIIBHBIE U CJIa0bIE DJICKTPOJIUTHI.
Crenenp qucconuanuu
55 Peaxuuu nonHoro oOMeHa. Y CJIoBUSI TPOTEKAHUS PEAKIIU HOHHOTO
' oOMeHa, MOJIHbIE ¥ COKPAILEHHbIE HOHHBIE YPABHEHUSI PEaKIIHii
6 XUMUS ¥ OKpYyKaromias cpena
BemecTBa 1 Marepuaiisl B IOBCEHEBHOM KU3HM YelIOBEKa. bezonacHoe
6.1 MCITI0JIb30BAaHUE BEUIECTB U XUMUYECKUX PEAKLM B JAOOpaTOpHUH U
obITy. IlepBast moMoIIb NPU XUMUYECKUX OKOTAX U OTPABIECHUSAX
6.2 XVMMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpe/ibl (KMCIOTHBIE JOXK/IH,

3arpsi3HEHUE MOYBbI, BO3/1yXa U BOJOEMOB), CHOCOOBI €ro




npenotBpaiieHus [IpeaensHas qonycTuMasi KOHIIEHTPALUS BEIIECTB
(ITAK). Pons XuMuu B pelieHuH 3KOJIOTHIECKHUX MPooieM. Y CHIIeHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylIeHHe 030HOBOTO CJIOs

[Ipumenenue cepsl, a3oTa, pocdopa, yriepoaa, KpeMHUS U UX
COEJIMHEHUM B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CETLCKOM
xo3siiicTBe. [IpuMenenne MeTanioB U CIUIaBOB (CTallb, YYTYH,

6.3
TIOPATIOMUHUN, OpOH3a) B OBITY ¥ MPOMBIILIEHHOCTH UX COSAMHEHUIA.
[ToHsiTHE O KOPPO3UHU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI KX OT
KOppO3uu
[IpupoHbie HCTOYHUKHU YTIEBOAOPOI0B (YroJib, IPUPOIHBIN ra3,

6.4 He(Th), MPOAYKTHI UX MepepadoTKH (OEH3UH), X POJIb B OBITY U
IPOMBIIIIEHHOCTH
[lepBoHavabHBIE TOHIATHS 00 OPraHUYECKUX BEIIECTBAX KakK O

6.5 COEIMHEHUSIX yTiepoja (MeTaH, 3TaH, THIICH, alleTUJIeH, 3TaHOJI,

' TJIUIEPUH, YKCYCHas KuciaoTa). [loHsTHe 0 OMOTIOTMYECKH BaXKHBIX

BEIIECTBAX: )KUPaX, OeJIKax, YIJIeBO/IaX — U UX POJIM B KU3HH YETIOBEKa

7 Pacuérsr:

7.1 1o opMysiaM XUMHYECKUX COCTMHECHUN

7.2 Macchl (MaccoBOI) T0JIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 M0 XUMHUYECKUM YPaBHECHUSIM




