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HOACHUTEJIBHAS 3AIIUCKA

[IporpaMMa 1Mo XUMHUM Ha ypOBHE OCHOBHOTO OOILEro OOpa30BaHHs COCTaBJI€HA Ha OCHOBE
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHS OCHOBHOHM 00pa3oBaTelIbHON IMPOrpaMMbl OCHOBHOTO OOIIETro
obOpazoBanus, npeacraBieHHbIX B PI'OC OO0, a takxke Ha OCHOBE (penepanbHON pabodei mporpaMMbl
BOCIIUTAHMS U C YYETOM KOHIEMIMK MPENoJIaBaHusl y4eOHOTO mpeaMeTa «XUMHS» B 00pa3oBaTeIbHBIX
opranu3anusax Poccuiickoit denepanuu.

[Tporpamma 1o XuMUM AaET MPEACTABICHUE O LEJSIX, O0IIeH CTpaTerui 00y4YeHUs, BOCIIUTAHUS U
pa3BUTHSA OOYYAIOIIUXCS CPEACTBAMHU y4eOHOIO IMpEeAMETa, YCTaHABIMBAET 0053aTelbHOE MPEeIMETHOE
COJIep’KaHue, MPelyCcMaTpUBAET PacHpeelIeHUE €ro Mo KiaccaM U CTPYKTYpUpPOBaHHUE IO pasjenaM U
TeMaM IpPOrpaMMbl IO XHWMHH, ONPEHEISAET KOJIMYECTBEHHbIE M KAauyE€CTBEHHBIE XapaKTEPUCTHKU
COJIEp’KaHUs, PEKOMEHAYEMYIO I10CIIENI0BATEIbHOCTh U3YyYEHHMs] XUMUU C Y4ETOM MEKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU y4eOHOTo Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH O0ydaroumxcs,
OTpeiesIieT BO3MOXKXHOCTH TPEAMETa JUIsl pealin3alui TpeOOBaHMM K pe3yJbTaTaM OCBOEHHUSI OCHOBHOM
0o0pa30BaTeNbHON MPOrpaMMbl Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs, a Takke TpeOOBaHUN K
pe3yabTataM OOy4YeHHsT XMMUU Ha ypOBHE IleNiell M3y4eHHs NpeAMeTa M OCHOBHBIX BHJIOB Y4EOHO-
M03HABATEIBHOM JEATEILHOCTH 00YUYAIOLIErocs M0 OCBOCHUIO YUeOHOTO COAEePIKAHMUS.

3HaHME XUMHUHU CIYXUT OCHOBON Uil (OPMHUPOBAHUS MHPOBO33pEHMsSI OOydarolerocs, €ro
MPEJICTABICHU O MaTepHallbHOM €JMHCTBE MHpA, BAXHYIO pOJIb HrparoT (opMHUpyeMble XUMHEU
MPEJCTAaBICHNS O B3aNMOIPEBPAIICHUSIX YHEPTUU B 00 YBOJIFOIIMH BEIIECTB B IPUPOAE, O MYTAX PEIICHHS
rI100ambHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, SHEPreTUUECKOM, MHUILEBOIN U
HKOJIOTHYECKOM 0€30MMacHOCTH, TPOOIEM 3IpaBOOXPAHEHHS.

N3yuenune xumunu:

CIOCOOCTBYET peajM3allii BO3MOXXHOCTEH ISl caMOpa3BUTHS W (POPMHUPOBAHUS KYIbTYPHI
JUYHOCTH, €€ o011ei U (yHKIIMOHATIBbHOM IPaMOTHOCTH;

BHOCUT BKJIaJ B (OpPMUPOBAHHE MBINUICHUS W TBOPUYECKUX CIOCOOHOCTEH OOydarommxcs,
HABBIKOB HX CaMOCTOSITENIbHON yueOHOW [eATeNbHOCTH, HKCIEPUMEHTAIbHBIX U HCCIEIOBATEIbCKUX
YMEHHM, HEOOXOIMMBIX KaK B IOBCEAHEBHOM KU3HH, TaK U B IPO(HECCUOHATILHOM JESATENIbHOCTH;

3HAKOMHUT €O CHEIU(PUKON HAYYHOTO MBIIIEHUS, 3aKJIaIbIBAET OCHOBBI LIEIOCTHOTO B3TJIsiAa Ha
€IMHCTBO MPHUPOJBI M YEJIOBEKa, SIBISIETCS OTBETCTBEHHBIM 3TanoM B (OPMUPOBAHUM €CTECTBEHHO-
HAyYHOU IPaMOTHOCTH O0yUaIONINXCS;

croco0cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHHUAM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B SKOJIOTMUECKOE 00pa3oBaHNe 00yUYarOIIUXCSl.

JlanHble HanpaBiieHUs B OOy4eHUH XUMUU 00€CTIEUnNBAIOTCA crielu(PUKO cofep:kaHusi y4eOHOTO
MpeIMeTa, KOTOPBIN SBISETCS MeJarornuecky aJanTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKH XUMHUU Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc Xxumum Ha ypoBHE OCHOBHOro oOIIero oOpa3oBaHHMs OpPUEHTHPOBAH HAa OCBOCHHE
OOyJaroNMMHUCA CHUCTEMBl TIEPBOHAYAIBHBIX TOHATUM XWUMHH, OCHOB HEOPTaHMYECKOW XUMUU U
HEKOTOPBIX OTJIEIbHBIX 3HAUUMBIX MOHITHI OPraHUYECKOU XUMUHU.

CrtpykTypa copep:kaHMs IPOrpaMMbl IO XUMHUH cPOPMHUPOBAHA HA OCHOBE CUCTEMHOIO MO/IX0/1a K
e€ uzydeHnro. Cozep)kaHnue CKIIAbIBAECTCSA U3 CUCTEMBI IOHATUI O XMMHUYECKOM JJIEMEHTE U BEIIECTBE U
CUCTEMBI TTOHATUN O XUMHUECKOU peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BaHBI 1O MIPUHITUITY
MOCJIE/I0BATEILHOTO Pa3BUTHS 3HAHWI HA OCHOBE TEOPETUUECKUX MPEJICTABIICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHNUS;

— Ilepnonnueckoro 3akoHa J[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMMY;

— YYEHHS O CTPOCHUH aToMa U XUMHUYECKOHN CBSI3H;

— MpECTaBIEHUH 00 IEKTPOIUTUIECKOM TUCCOIIMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCMAaTPUBAIOTCS HAa OCHOBE OMIUPUYECKH TOJIYYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OIHOTO YPOBHS K JPYrOMY, BBITIONHSS
GyHKIMU OOBSICHEHHS] U MPOTHO3HPOBAHUS CBOWCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTHUECKOIO
MIPUMEHEHUS U MOTYYEHUSI U3y4aeMbIX BEILIECTB.



OcBoeHHE MPOTrpaMMBI TI0O XUMHH CIIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O XUMUYECKOM
COCTABJISIFOLIEH HAyYHON KAPTHUHBI MUpPA B JIOTMKE €€ CUCTEMHOUN MPUPO/BI, IIEHHOCTHOTO OTHOILIEHUS K
HAay4HOMY 3HAaHMIO M METOJlaM TMO3HaHWS B Hayke. V3ydeHHe XUMHUM MPOUCXOIUT C IMPUBJICUYCHUEM
3HaHUHN W3 paHee M3YYCHHBIX Y4eOHBIX mpeameToB: «OKpykawmmi Mup», «buoiorus. 5—7 kiaccel» u
«®Dusuka. 7 Kmacey.

[Ipy wW3yyeHUM XUMHH MPOUCXOIUT (PopMHpOBaHHE 3HAHMM OCHOB XMMHUYECKOM HayKu Kak
00JacTl COBPEMEHHOTO E€CTECTBO3HAHHMS, MPAKTHUYECKON IEATEIILHOCTH YENOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOI KYJIbTYphl. 3afada y4yeOHOro IpeaMeTa COCTOMT B (OPMHUPOBAHUHU CHUCTEMBI
XUMHYECKUX 3HAHUNH — BAXHEUINIUX (AKTOB, MOHATHI, 3aKOHOB U TEOPETHUYECKUX TIOJOKECHUH,
JOCTYMHBIX 0000IIEHUI MHUPOBO33PEHUECKOTO XapakTepa, s3blka HAayKd, B MPHUOOMICHUH K HAyYHBIM
METOJIaM TTO3HAHUS TPU W3YyYECHUHU BEIIECCTB U XUMHUYCCKUX DPEaAKIHid, B (POPMHUPOBAHUU U Pa3BUTHU
MO3HABATENIbHBIX YMEHUN M MX MPUMEHEHUH B Y4eOHO-IIO3HABATEIIbLHON U y4eOHO-HCCIIEI0BaTEIbCKOM
JeSTeIbHOCTH, OCBOCHUU TIPAaBHII 0€30M1aCHOTO OOpAICHHS ¢ BEIICCTBAMH B IIOBCEAHEBHON KHU3HU.

[Tpu M3yueHun XMMHUH Ha YPOBHE OCHOBHOI'O O0IIEro 00pa30BaHUs BaXKHOE 3HAYCHHE IPUOOpen
TaKue 1eJH, KakK:

— (dopmupoBaHNEe HWHTEIUVIEKTYalbHO pa3BUTONM JUYHOCTH, TOTOBOM K caMooOpa3oBaHHUIO,
COTPYJHHYECTBY, CaMOCTOATEILHOMY TMPUHATUIO PEHICHUH, CIIOCOOHOW aJanTHPOBATHCS K OBICTPO
MEHSIOUIUMCS YCIIOBUSIM JKU3HU;

—  HampaBJICHHOCTh OOYy4YeHUsT HA CHCTEeMAaTHYeCKoe IMpuoOIIeHHe OoOydJarommxcs K
CaMOCTOSITENILHOM TO3HABATENFHOM JESATETbHOCTH, HAyYHBIM METOJaM IO3HaHUs, (OPMHUPYIOLIUM
MOTHBAIIWIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMUH;

— obecrieyeHHEe  YCIOBUHM, CHOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYarOMIMMHCS — OIbITa
pa3HOOOpa3HOW JIEATENBHOCTH, TIO3HAHUS H CAMOIIO3HAHUS, KJIFOYECBBIX HABBIKOB (KJTFOYEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE AJIs1 PA3IMYHBIX BUIOB JCSITENbHOCTH;

— ¢opmupoBaHue 00mel (YHKINOHATBHON U €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM YHUCIIE
YMEHUI OOBSICHITH U OLIEHUBATH SBICHUS OKPY)KAIOIIET0 MUPA, UCIOJIb3Ys 3HAHUS U OIBIT, TOTy4YeHHbBIC
NP M3YYCHUM XUMUU, NMPUMEHSATh UX TMPU PEIICHUU TPOOJIEM B TMOBCEIHEBHOW >KM3HU U TPYIOBOM
NEeSATEIbHOCTH;

— ¢opMmupoBaHHEe y OOYYAIOIIMXCS TYMaHUCTUYECKHX OTHOIICHWN, MOHMMAaHHUS IIEHHOCTH
XUMHUYECKUX 3HAHWM AJI BBIPAOOTKM KOJOTHYECKH IEIeCO00pPa3HOro MOBEIEHUSI B OBITY UM TPYIOBOU
JESTETFHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3/I0POBBS U OKPYKAIOIIEH MPUPOTHOMN CPEIbI;

— pa3BUTHE MOTHBALMU K OOYYEHHIO, CITIOCOOHOCTEH K CaMOKOHTPOJIIO U CaMOBOCIHUTAHHUIO Ha
OCHOBE YCBOCHHS OOIIEYETOBEUECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Tpoduis u
HAMPaBIEHHOCTH JAlIbHEHIIIETO 00YUEeHHUS.

OO0miee uMcIO0 YacoB, OTBEACHHBIX JUIsI M3YUYEHHUS] XHMHUM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanusl, cocTaBiuseT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B HeZlen0), B 9 kimacce — 68 yacos (2
yaca B HEJICIIO).



COILEPKAHUE OBYYEHUSA

8 KIIACC

IlepBoHa4Ya/IbHbIE XMMHUYECKHE TOHSTHUSA

[Ipeamer xuMuu. Posb XuMuM B )KM3HU 4YeJlOBEKAa. XHMMHs B cucTeMe HaykK. Tenma M BeliecTsa.
du3nueckrue CBOMCTBA BEIIECTB. ArperarHoe coctosHue BemiecTB. [loHATHEe 0 MeTonax IMO3HAHUS B
xumun. Yucteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: cMecei.

ATOMBI ¥ MOJIEKYJbl. XUMUYECKUE 3eMeHThl. CUMBOJIBI XUMUUYECKHX 3JeMeHTOB. [IpocTeie u
CJIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckas: (popmyrna. BaleHTHOCTP aTOMOB XUMHUYECKHX JJEMEHTOB. 3aKOH TOCTOSHCTBA
cocraBa BemecTB. OTHOcuTeNbHAsE aTOMHass Macca. OTHOCHUTENbHAsE MOJEKYJsIpHas Macca. MaccoBas
JI0JI1 XUMUYECKOT0 3JIEMEHTa B COCIMHEHUH.

KonuuectBo BemiectBa. Monb. MossipHas Macca. B3auMOCBS3b KOJIMYECTBA, MAcChl U 4HMCIA
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo hopmynamMm XMMHUYECKUX COSAMHEHHH.

®u3nuecKue U XMMUYECKUE SBICHUS. XUMHUUYECKasl peakuus U €€ NPU3HAKU. 3aKOH COXPAHECHMS
Macchl BEHIECTB. XUMHU4YECKHe ypaBHeHUs. Kiaccudukamus XUMHUYECKHX peaknuid (COeTMHEHUS,
pasoKeHHs, 3aMelIeHUs, 0OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XHMHYECKOH TOCYyIO#, MpaBwiamMu padOThl B Jla0OpaTOpUU U TMpuéMamu
oOparteHust ¢ 1a00pPaTOPHBIM O00OPYTOBAaHUEM, U3YYCHHUE U ONMUCaHUE (DU3MYECKHX CBOWCTB 00pa3IioB
HEOpPraHMYECKUX BEIIECTB, HabmojaeHue (usnueckux (IUIaBIeHUE BOCKA, TasHUE JbJa, PacTUPaHUE
caxapa B CTYIIKE, KHTIEHHUE U KOHJICHCALIUsI BOJIbI) M XUMHYECKUX (TOPEHUE CBEYH, MPOKATUBAHUE MEIHON
MPOBOJIOKH, B3aMMOJICICTBHE MeJa C KHUCIOTOM) SBJICHM, HAOMIOJIEHUE M ONUCaHHE IPU3HAKOB
MIPOTEKAHUS XUMHUYECKUX peakiuil (pa3ioxkeHue caxapa, B3auMOJICHCTBUE CEPHON KUCIIOTHI C XJIOPUIOM
Oapusi, paznoxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMOJIEICTBHE Kelie3a C paCTBOPOM COJIU
menu (I), n3ydenue crmocoOoOB pa3ieneHus CMeceii: ¢ TOMOIIBI0 MarHuTa, (UIBTPOBAaHNUE, BBITAPUBAHNE,
TUCTHIUISIIMS, Xpomarorpadus, MpOBEACHHE OUYMCTKHM TOBAPEHHOW CONHM, HaOJIOEHHWE W ONKCaHUe
pe3yJIbTaTOB NPOBEJAECHHUS OIbITA, WLIIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAaCChl, CO3JIaHUE MOJAEIEH
MOJIEKYI (IIapOCTEPIKHEBBIX ).

Ba:kneiinue npeacTaBuTe I HEOPraHUYECKUX BElIECTB

Bo3nyx — cmech razos. Coctas Bo3ayxa. Kucinopon — aneMeHT u npoctoe BemectBo. Haxoxaenue
KHCIIOpO/ia B IpUpPOJE, GU3NYECKUE U XUMHUECKHe cBolcTBa (peakiuu ropenns). Oxcuasl. [Ipumenenue
kucnopona. CrnocoObl TONy4YeHHUS KHCIOpoAa B J1a0OpaTOPUU U MPOMBIIIIEHHOCTH. KpyroBopot
KHCJIopo/ia B ipupojie. O30H — aIoTpornHas MOAU(PUKALIHS KUCIOPOa.

TermoBoit  3hdekT XUMHUECKOW peaknuu, TEPMOXMMUYECKHE YpaBHEHMs, 0JK30- U
SHJOTEPMUUYECKHE peaklnH. TOIUIMBO: Yrojb M METaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHWE MapHHUKOBOTO
addekra, pa3pylieHre 030HOBOTO CIIOSI.

Bonopon — anemeHnt u npocroe BemiecTBo. Haxoxaenue Bojgopona B mpupone, ¢puznyeckue u
XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIIOCOOBI ToTy4YeHus. KUCIoTh! U comu.

Momnsipabiii 00bE€M ra30B. PacuéTel Mo XUMHUYECKUM YPaBHEHUSIM.

®usnyeckue cBoWicTBa Boabl. Boma kak pactBoputrens. PactBopel. HaceimeHHble u
HEHACHIIICHHBIE PAacTBOpPHI. PacTBOpMMOCTH BemiecTB B Boje. MaccoBasi J0Jis BEIECTBa B PacTBOpE.
Xumnueckue cBorictBa Bojbl. OcHOoBaHUA. Poib pacTBOpOB B mpUpojie U B )KU3HU yenoBeka. Kpyrosopor
BOJIBI B pUpPOJIE. 3arpsi3sHEHUE TPUPOAHBIX BoA. OXpaHa ¥ OYUCTKA MPUPOTHBIX BOJI.

Knaccudukanus  Heopranmueckux  coenuHeHuil. Oxcuapl.  Krnaccudukamuss — OKCHAOB:
cosieoOpasyromue (OCHOBHBIE, KHCIOTHBIE, amM(pOTepHBIe) H HecosneoOpasyromme. HomeHnknartypa
okcu0B. duznyeckue U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonyyeHue okcuaos.

OcHoBanus. Knaccudukaius ocHOBaHMIA: IENOYN U HEPACTBOPUMBIE OCHOBaHMs. HoMeHkatypa
OCHOBaHMU. PU3NUECKHE U XUMUYECKUE CBOMCTBA OCHOBaHUM. [lonyueHre OCHOBaHUM.

Kucnotel. Knaccuduxamus xucinor. Homenknatypa kucinor. Pusznyeckue U XUMHUECKHE
cBoricTBa KUCnoT. Psan akruBHoctu MmetauioB H. H. bekerosa. [lonyuenue kucmuor.



Conu. Homenknarypa coneil. @usnueckne u XuMudeckue cBoictsa cosell. [lonydenue comnei.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpe/eNICHUE COACpXKaHHUs KHUCIOpOoAa B BO3JyXe, IMOJy4deHHe, coOupaHue,
pacrno3HaBaHHe U U3y4EHHE CBOMCTB KHCIOpPOJa, HAOIIOAEHUE B3aUMOIEHCTBHSI BELECTB C KHCIOPOIOM
U YCJIOBHSI BOSHHUKHOBEHHMS U MPEKpaleHus] ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3laMi OKCHUIOB U
ONMCaHWE WX CBOMCTB, IMOJlydYeHHE, COOMpaHWe, pAcClO3HABaHME W U3YyYEHHE CBOICTB BOAOPOAA
(ropenue), B3auMmozeiictBue Bojgopoaa ¢ okcuaom wmenu (ll)  (BO3MOXHO  HCIIONB30BaHUE
BUJICOMATEPHAJIOB), HAOOIeHHE 00Pa3I0B BEIIECTB KOJINYECTBOM | MOJIb, MCCIeI0BaHHE 0COOEHHOCTEH
pacTBOPEHMS BEILIECTB C PA3IMYHOM PaCTBOPUMOCTBIO, MPUTOTOBIEHHUE PACTBOPOB C OIpPEACIEHHOU
MacCOBOM J10JIei paCTBOPEHHOTO BEIIECTBA, B3aUMO/ICHCTBUE BOJIbI C METAJIIaMU (HATPUEM U KaJIbIIUEM)
(BO3MOXKHO HCIIOJIb30BAHME BHIEOMATEPUANIOB), HCCIEA0BaHHE OOpa3l0B HEOPraHWYECKUX BEIECTB
Pa3NMYHBIX KJIACCOB, HAOIIOEHNE M3MEHEHUSI OKPACKU WHAMKATOPOB B PACTBOPAaX KUCIOT M ILEIOYEH,
u3ydyeHue B3aumozeictBus okcunga menu (ll) ¢ pactBopoM cepHOIl KHCIOTHI, KHCIOT C MeTalljlaMH,
peakuuil HeUTpaInu3aluy, IoJy4eHHEe HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OHOIO METajlla JpyruM
13 pacTBOpa COJIM, PELIEHUE SKCIEPUMEHTANIBHBIX 33J1a4 10 TeMe «Ba)kHelIue Ki1acchl HEOPraHUYECKUX
COCIMHEHUI.

Iepuonuveckuii 3axkoH u Ilepumoguyeckass cucrema xumu4deckux »3iementoB JI. H.
MenpeneeBa. CrpoeHue aToMoB. Xumuuyeckass cBfi3b. OKHCIMTEJbHO-BOCCTAHOBHUTEJIbHBIE
peakuun

[lepBble MOMBITKM KJIACCU(UKALMKM XUMHUYECKUX 3JIeMEHTOB. [loHsATHE O rpynmax CXOJHBIX
AJIEMEHTOB (IIENIOYHbIE W IIEJIOYHO3EMENbHBIE METallIbl, TaJOreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEPHbIE OKCUABI U TUIAPOKCUIBL.

[lepuonnueckuii 3akoH. Ilepuoanueckas cucrema xumuueckux sneMeHToB [[. M. Menneneesa.
Kopotkomnepuoanas u mpmuHHONIEproaHas Gopmbl [leproandeckoil cuCTEMBl XUMHUYECKUX AJIEMEHTOB /1.
N. Meunneneesa. Ilepuoasl u rpynmbl. @U3HUECKUN CMBICI NMOPSIKOBOrO HOMEPA, HOMEPOB MEpUoaa U
IPYMIIbI 2JIEMEHTA.

Crpoenue atomoB. CoctaB aroMHbIX sjaep. M3orombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0oouek atroMoB TepBbiX 20 xumudeckux 3neMeHToB [lepuoamueckoit cuctemsr [l. Y. Menneneesa.
XapakTepuCTUKa XHMHUYECKOIO 3JIEMEHTa 10 ero noijoxkeHuto B Ilepuogmueckoit cucreme I, .
Menneneena.

3aKOHOMEPHOCTH M3MEHEHHMS paguyca aTOMOB XHMHYECKHMX DJJIEMEHTOB, METAJUNIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U IIEPUOJIAM.

3nauenue Ilepumoguueckoro 3akoHa u Ilepuoauyeckol CHUCTEMBI XMMHUYECKHX DIJIEMEHTOB JUIS
pa3BuUTHS HayKu U npakTuku. [. . MeHeneeB — y4€HbIN U rpakJaHUH.

Xumnueckasi cBsizb. KoBasieHTHas (HOJsipHAs M HEMOJIApHast) CBA3b. DIEKTPOOTPULATEILHOCTb
XUMHUYECKUX 3JIeMeHTOB. FloHHas CBS3b.

Crenenp oxucieHnsa. OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipoueccel OKHCIEHUS U
BOCCTaHOBJIEHMs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lioB BEUIECTB METAJUIOB U HEMETAJJIOB, B3aUMOJIEHCTBUE TMJIPOKCHA LIMHKA C
pacTBOpamMHM KHUCJIOT M IIEJIOYEH, IMPOBEAEHHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX peaKuil (TOpeHue, peakiuu pa3ioKeHus, COSTUHEHMS).

Mesxicnpeomemmuuie ceasu

Peanu3anus MeXNpEeaMETHBIX CBS3€H MPU M3YYEHHHM XMMHUU B § KJIACCE€ OCYLIECTBISIETCS 4Yepes
HCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK M MOHSATHH, ABISIONIMXCS CUCTEMHBIMU
JUISL OTJIEIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOue ecTecTBEHHO-HAyYHbIE MOHATHSA: Hay4HbIH (hakT, TUHoOTe3a, TEOpHs, 3aKOH, aHaJIM3,
CUHTE3, KJacCHU(pUKalus, NEepUOIUYHOCTb, HAOJIIOJEHHE, SKCIEPUMEHT, MOJEIUPOBAaHUE, HU3MEpPEHHE,
MOJIENb, SIBJICHUE.
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®uznka: mMatepusi, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIUJ, U30TOIbI, PalOAKTUBHOCTbD,
MOJIEKYJIa, JJIEKTPUYECKUN 3apsjl, BELIECTBO, TENO, O0BEM, arperaTHoe COCTOSIHME BEIECTBa, ras,
¢bu3nvecKkre BEIIMYUHBI, €IMHULIBI H3MEPEHUs], KOCMOC, IUTaHEeTHI, 3BE3/1b1, COMHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MUHepaslbl, TOPHBIE IMOPOJBI, MOJE3HBIE HCKOIMAEMBIE,
TOIIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYECKasl peaKIus

Ilepnonnueckuil 3akoH. Ilepuoanueckas cucrema xumudeckux sieMeHToB [[. M. MeHnneneesa.
CrpoeHue aromMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB XHMMHYECKHUX 3JIEMEHTOB IEPBBIX TPEX
NIEPUOJIOB, Kaius, KajblUs M MX COCIMHEHUH B COOTBETCTBUM C IIOJIO)KEHHEM DJJIEMEHTOB B
[lepuonuueckoil cuctemMe M CTPOCHUEM X aTOMOB.

CrpoeHue BelecTBa: BUJIbl XUMUUECKON CBS3U. THUIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BELECTBA OT TUIA KPUCTAJUINYECKOHN PEIIETKU U BUIA XMMUYECKOH CBSI3U.

Knaccudukanus 1 HOMEHKJIaTypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKHE CBOWCTBA BEIIECCTB,
OTHOCALIMXCS K pa3IMyHbBIM  KJlaccaM HEOPraHWYeCKUX COCAMHEHHMH, TeHeTH4eckas CBA3b
HEOpPraHUYECKUX BEIIECTB.

Knaccugpukanus XUMHUECKHMX peakUMd IO pPa3IMYHbIM IpHU3HAKaM (MO0 YUCIy M COCTaBy
YUYACTBYIOIIMX B PEAKIMH BEHIECTB, 1O TEIIOBOMY 3(P(EKTy, MO0 HM3MEHEHHIO CTEICHEH OKHCIICHUS
XMMHUYECKHX 3JIEMEHTOB, 110 OOPaTUMOCTH, MO Y4YacTHIO KaTajau3aTopa). DK30- M 3HIOTEPMHUYECKHE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

[Tonsatne o ckopoctu XxuMuueckoil peakuuu. I[loHsTne 00 o00paTUMBIX M HEOOpPAaTHUMBIX
XUMHUECKUX peakiusx. [ToHsTHEe O TOMOreHHBIX U TeTeporeHHbIX peakuusx. [lonstue o karamwuse.
[Tonatne o xumuuyeckoM paBHOBecHH. (DaKTOphI, BIMSIONME HA CKOPOCTb XMMHYECKOM peakuuu H
10JIO)KEHNE XMMHUYECKOTO PaBHOBECHSI.

OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLMH,  JJEKTPOHHBIM  OajaHC  OKHMCIMTEIbHO-
BOCCTAaHOBUTENbHON peakuuu. CocTaBlieHue ypaBHEHUN OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMM C
MCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOr0 OanaHca.

Teopus MEKTPONUTHYECKON AUCCOUAMH. DIEKTPOIUTHI U HEINEKTPOIUThl. KaTHOHBI, aHUOHBI.
MexaHu3M AMCCOLMAalMK BEIECTB C Pa3IMYHbIMM BUAAMH XUMUYECKOW CBs3U. CTEneHb IUCCOLMALNU.
CusibHBIE U CJTa0bIe DJIEKTPOJIHUTHI.

Peakiun noHHOro oOMeHa. YCIIOBHS NPOTEKAaHUS pPEaKUUid HOHHOrO OOMEeHa, TIOJIHble U
COKpalI€HHbIE HOHHbIE YypaBHEHHMsS peakuuil. CBoWMCTBa KHCIOT, OCHOBAaHMW U CcoOJieH B CBeTe
IpeJCTaBICHUNH 00 AIIEKTPONUTHYECKON nucconuannu. KauecTBeHHble peakiuu Ha MOHBL IloHsTHE O
TUAPOIIU3E COJICH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHHE C MOJIEISIMU KPUCTAININYECKUX PEIIETOK HEOPIraHWYECKUX BEUIECTB — METAJUIOB U
HeMeTalioB (rpaduTa W anMasa), CJIOXKHBIX BELIECTB (XJOpHJa HATpHs), MCCIeOBaHUE 3aBUCUMOCTH
CKOPOCTM  XMMHYECKOW peakIuu OT BO3ACUCTBUS  pa3iMuHbIX  (AKTOPOB, HCCIEAOBAaHUE
AJIEKTPONPOBOJIHOCTH PAacTBOPOB BEUIECTB, IpoOllecca JUCCOLMALUU KHCIOT, LIEJIOYEed M CcoJsed
(BO3MOYKHO HCIIOJIb30BAaHME BHJIEO MAaTEpPHANIOB), MPOBEJIEHUE OIBITOB, WJUTIOCTPUPYIOMIMX HpPU3HAKU
NpOTeKaHMUs peakiuii MOHHOro oOMeHa (oOpa3oBaHHME OCajKa, BBIACICHHE raza, oOpa3oBaHUE BOJIbI),
OTIBITOB, WJUTIOCTPUPYIOLINX MPUMEPHI OKHCINUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (ropeHne, peakiuu
pa3ioXKEeHUs, COCIMHEHUs), PACIIO3HABaHWE HEOPraHMYECKHX BEIIECTB C IOMOUIbI Kadye€CTBEHHBIX
peaxkiuii Ha HOHBI, PeIIEHHE KCIIEPUMEHTANIbHBIX 33/1a4.

HemeTauibl 1 MX cOeJUHEHHSA

OO6mas xapaktepuctuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBbIE CTENEHU
okucnenus. CTpoeHue M pu3nueckue CBOMCTBA MPOCTHIX BEIIECTB — IaJOT€HOB. XUMHUYECKHUE CBOHCTBA
Ha IpUMepe XJopa (B3auMoIeiCTBHE C METaJlIaMH, HEMeTaJlllaMy, 1iejo4amu). XiaopoBogopo. ConsiHast
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KHMCJIOTA, XMMHYECKHE CBOWCTBA, IOJYy4Y€HUE, NpUMEHEHHE. [[elicTBHE XJopa W XJIOpOBOAOPOJA Ha
OpraHu3M 4esoBeka. BakHelmue XIopuasl U UX HaX0XKIEHHE B IPUPOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpymmbl. OcoOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbBIE
crereHd okuciaeHus. CrpoeHue M (U3MYECKUE CBOMCTBAa IMPOCTBIX BEIECTB — KHUCIOPOAA M CEpBHI.
AmnotponHeie MoAU(HKAIMK KHUCIOpOAa W Cepbl. XHUMHUYECKHE cBoiicTBa cepbl. CepoBoaopo,
cTpoeHue, (u3n4Yeckue M XUMUYeckue cBoMcTBa. OKCUABI Cepbl KaK MPEJICTaBUTENN KHCIOTHBIX
okcuaoB. CepHas KHCIOTa, (PU3NYECKHE W XMMHUYECKHE CBOMCTBa (0OIIME Kak MPEICTaBUTENs Kiacca
KUCJIOT U creunuduueckue). XUMHUYECKHE PpeaklUH, JIeXkKallde B OCHOBE MPOMBIIUIEHHOrO crocoba
MOJIy4eHUs] CepHOM KUCHOTHI. [IpumeHeHue cepHoi KUCIOTHL. COJM CEpHOM KHUCIOTHI, KaueCTBEHHAas
peakuus Ha cyiabdaT-uoH. HaxoxaeHue cepbl U €€ coelMHEHUH B Mpupoje. XMMHUUYECKOe 3arps3HEeHue
OKpY>KaloIlel Cpeabl COCIMHEHHSIMU Cepbl (KHUCIOTHBIC MO, 3arpsa3HEHHE BO3JyXa U BOJOEMOB),
CIOCOOBI €ro MPe0TBPAILECHHS.

OO6mas xapakrepuctuka 31eMeHTOB VA-Tpymibl. OCOOCHHOCTH CTPOCHUSI aTOMOB, XapaKTePHBIC
CTENIEHU OKHCICHMs. A30T, pacHpoCTpaHEHHWE B NpuUpoAe, (pU3MUecKue U XUMHYECKHE CBOMHCTBA.
KpyroBopor azora B mpupoge. AMMHAK, ero (usuyueckue M XMMHUYECKHE CBOICTBA, IMOJIydyeHHE H
npuMeHeHre. Cosin aMMOHUS, UX (U3UYECKUE M XMMHUYECKUE CBOWCTBa, npuMeHeHue. KadecTBeHHas
peaknus Ha MOHBI aMMOHHS. A30THas KHUCJIOTa, e€ MmoirydeHue, (U3NYecKrne U XUMHUYECKHEe CBOMCTBA
(oOmme Kak IMpelrcTaBUTENs Kilacca KUCIOT U crneuupuyeckue). Vcnonap3oBaHue HUTPATOB U coOJiel
aMMOHHSI B KayeCTBE MHHEPAIBbHBIX YHOOpeHWi. XMMHYECKOe 3arpsi3HEHHE OKPYXKAIOIIEH Ccpelibl
COEJMHEHUSIMH a30Ta (KHUCIOTHBIE JIOKIM, 3arps3HEHME BO3JyXa, HOYBbl M BOA0EMOB). Docdop,
aimotpornHbie Mogudukanuu docdopa, dusmdeckne n xumudeckue coiictBa. Oxcun docedopa (V) u
¢bochopHas kucnora, GpusMUecKue U XMMUYECKHE CBOMCTBa, moiydyeHue. Mcnonb3zoBanue ¢ochatos B
Ka4yecTBE MHUHEPAIBHBIX yI0OpEHUH.

OO6mas xapakrepucTuka 31neMeHToB |VA-rpynnsl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE
CTETIEHH OKHCIICHHS. YTIIEPO/, aJUIOTPOITHBIE MOAM(HUKAIINY, PACIIPOCTPAaHEHHE B IPUPOAE, (pU3HuecKue
U XUMHYeckue cBoiictBa. Ancopbuusa. KpyroBopor yriepona B mpupoge. OKcuIbl yriepoja, HX
¢u3nveckne W XMMUYECKHE CBOMCTBA, JEHCTBHE HA JKUBBIC OPraHU3MBI, TOJIYYEHHE U TPUMEHEHHE.
DKojorudeckre mpobiemsbl, cBs3aHHble ¢ okcuaoM yriepona (1V), runoresa rnodaabHOr0 MOTEIUICHUS
KIIMMara, TapHUKOBBIN AP (deKT. YTobHas KUCIOTa U €€ CONH, NX (PU3NYECKHe U XUMUYECKHE CBOMCTBA,
nojiydeHue u npuMeHeHue. KadectBeHHast peakiusi Ha kapOoHaT-uoHBL. Vcnonbp3oBaHue KapOOHATOB B
OBITY, MEIUIIMHE, TPOMBIIIIIEHHOCTH U CEIbCKOM XO035HCTBE.

[TepBoHauanbHbIe MOHATHS 00 OpPraHMYECKMX BELIECTBAaX KaK O COEAMHEHUSX yriepoja (MeTaH,
9TaH, 3TUJICH, alleTUIICH, STaHOJ, TIUIEPUH, YKCYCHas KucioTa). [IpupoHble HCTOYHUKY YTIIEBOIOPOIOB
(yrosnb, mnpupoaHbIM ra3, HedTh), HPOAYKTHl HUX mepepaboTku (OeH3WH), UX pOlb B OBITY H
MPOMBIIICHHOCTH. [oHATHE 0 OMONIOTUYECKH BaXKHBIX BEIIECTBAX: XKUpaX, OENKax, YriaeBogax — M HX
POJIM B XKHM3HH YenoBeka. MarepuaabHOE €TUHCTBO OPraHMUYECKUX M HEOPIraHUYECKUX COeTMHEHUH.

KpemHuuii, ero ¢u3zndeckre u XMMHUYECKHE CBOWCTBA, MOJydeHHe W mpuMeHeHne. CoeanHeHUs
KpeMHUs B mpupoje. OO6mue npezacraBieHus o0 oxcuiae kpemHus (IV) u kpeMHHEBOH KuCIOTe.
Cunukartel, UX HMCIOJIB30BaHUE B OBITY, B NMPOMBIIUICHHOCTH. BakHelne cTpoUTeIbHbIE MaTepHaIIb:
KepaMHKa, CTEKJI0, LEeMeHT, OeToH, ene300eToH. [IpoGieMbl 0e30MacHOr0  HCMHOIb30BAaHUS
CTPOUTENBHBIX MaTEPHUAIOB B TIOBCETHEBHOM KHU3HH.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3lOB HEOPraHWYECKHUX BEIIECTB, CBOWCTB COJSHOW KHCJIOTHI, TPOBEICHHE
KayeCTBEHHBIX pEaKIMi Ha XJOPUA-UOHBI U HaONIOJEHHE MPHU3HAKOB MX TNPOTEKAHMS, OIBITHI,
oTpaxaromue (U3NYECKHe W XUMHYECKHE CBOWCTBA TAJIOTEHOB W WX COCIWHEHHH (BO3MOXKHO
UCMOJb30BaHUE  BUAEOMATEPUATIOB), O3HAKOMJIEHHME ¢ oOpa3namMu XJOpPUIOB  (TaJOT€HH]IOB),
O3HAKOMJICHHE C 00pa3lamMu Cephl M €€ COCIMHEHUSIMHU (BO3MOXKHO HCIOJIH30BAHME BUIECOMATEPHAIIOB),
HaOIoieHne Tpolecca OOYrJMBaHMUs caxapa Moj ACWCTBUEM KOHIIEHTPUPOBAHHOW CEpPHOM KHCIOTHI,
M3Y4YEHHE XUMUYECKHX CBOMCTB pa30aBI€HHON CEpHOM KUCIIOTHI, TPOBEJCHIE KaUECTBEHHOMN peakluy Ha
cynb(ar-uoH U HaOJrOeHHEe NMpHU3HAKa €€ MPOTEKAaHHs, O3HAKOMJICHHE C (PM3MUECKUMH CBOMCTBAMHU
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a3oTa, hocdopa u UX COSAMHEHUN (BO3MOXKHO MCIOJB30BaHNE BUACOMATEPUATIOB), 00pa3iaMy a30THBIX
u QpocopHbIX ynoOpeHUM, MOoTydeHHe, COOMpaHHe, paclO3HaBaHWE W HM3YUYCHHE CBOMCTB aMMHaKa,
MPOBEJICHUE KAUECTBEHHBIX pEaKIuid Ha WOH aMMOHHsS U ¢oc]ar-HOH M U3yUeHUE MPU3HAKOB UX
MPOTEKaHUs, B3aUMOJCWUCTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCIOTBI C MeAblo (BO3MOXHO
MCTOJIb30BaHNE BHUIEOMATEPUANIOB), W3YUYEHUE MOJENCH KPUCTAIUIMYECKHX PEHIETOK anMasa, rpadura,
¢byniepeHa, 03HaKOMIIEHHE € MPOILIECCOM aAcOpPOLMU paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIIEM U
YCTPOHCTBOM IPOTHBOra3a, MOJIydeHHe, coOMpaHue, paclio3HaBaHUE M U3yYCHHE CBOMCTB YITIEKHCIIOTO
rasa, MpoOBEJCHUE KAaYEeCTBEHHBIX peaklUui Ha KapOOHAT M CHJIMKAT-HOHBI M H3yY€HUE MPU3HAKOB HX
MPOTEKaHUs,  O3HAKOMJIEHHE C  MPOAYKIMEH  CHJIMKATHOM  IPOMBIIUIEHHOCTH,  PEIICHUE
SKCIEPUMEHTAIIbHBIX 33/a4 110 TeMe «BakHeillre HeMeTallIbl U UX COCIUHEHUS.

MeTa/ibl M UX COeTUHEHUS

OO0mass xapakTepUCTHKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HAa OCHOBAaHUHU UX IOJIOKECHUS B
[lepuoanueckoii cucreme xumuueckux anemeHToB J[. M. MenaeneeBa u crpoeHusi atomoB. CTpoeHue
MeTauioB. Meranyeckas CBsI3b M METaUNIMYECKas KpUCTAJUIMYECKas pPemeTKa. DJIEKTPOXUMUYECKUN
psan HanpsbkeHUH MetaiioB. DU3MUECKME M XUMHYECKHE CBOiicTBa MeramuioB. OOmme crnocoObl
MoJiydyeHus: MeTayuioB. [loHsATHE O KOPPO3UM METAJUIOB, OCHOBHBIE CIOCOOBI 3aIlUThI UX OT KOPPO3UH.
Crnnasel (CTallb, 4YyT'yH, JIOPATIOMUHUM, OpOH3a) U UX MPUMEHEHHUE B ObITY U MPOMBIIIEHHOCTH.

[[{enounble MeTaiuibl: mojoxkeHue B Ilepumonnueckoil cucreMe Xxumudeckux siemeHToB J[. U.
MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXACHUE B mpupoje. Ou3nueckue U XUMUYECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCUIIbI U TUAPOKCUABI HATpHs U Kanud. [I[puMeHeHne IeTOYHbIX METaIOB
U UX COCMHECHUM.

[I{eouHO3emMenbHBIE METAUIBI MarHuid W KalbUuid: mnonoxkeHue B Ilepuoanudeckoil cucreme
XUMHYECKUX 351eMeHTOB [l. V1. MeHieneeBa, CTpO€HHE UX aTOMOB, HaX0KJICHUE B Ipupoae. Puznueckue
U XUMHUYECKHE CBOMCTBA MarHus W Kajblus. BaxHeimme coennHeHus Kanblus (OKCHI, THAPOKCHI,
coin). KEcTkocTh BOJBI U CLIOCOOBI €€ YyCTpaHEHUS!.

Amomunuii: nonoxxenue B [lepuoanueckoil cucreme xumuueckux 3nemeHToB . M. Menaeneesa,
CTPOEHHUE aToMa, HaxoXJAeHue B Tmpupoje. Du3MUYeCKHe M XUMHUYECKHE CBOMCTBA aATIOMHUHUSI.
AmMdoTepHbIe CBOWCTBA OKCUIA U THJIPOKCH]IA ATFOMUHHSL.

Kenezo: nonmoxenue B Ilepuonanueckoit cucreme xumumueckux asnemeHtoB JI. M. Menpaeneesa,
CTPOEHUE aTOMa, HaxoXJeHue B mpupoae. dusznyueckne U XUMHUECKHE CBOMCTBa kene3a. OKCUibl,
ruapokcubl U conu xxenesa (1) u sxenesa (111), ux cocras, cBoMcTBa U MOTyYEHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ oOpa3laMl METaUIOB U CIUIABOB, UX (PU3NYECKUMHU CBOWCTBAMHU, U3YyUEHUE
pE3yNbTaTOB KOPPO3UU METAVIOB (BO3MOXHO HCIIOJIb30BAHME BHJIEOMATEPUANIOB), OCOOEHHOCTEM
B3aUMOJICHCTBUSI OKCHJIA KajbllMg M HATPHUS C BOJON (BO3MOXHO HMCIOJIb30BAaHUE BHIEOMATEPHAIIOB),
UCCIIEIOBaHHE CBOMCTB JKECTKOM BOJBI, IMpollecca TOpEHHUs jKele3a B KHUCTIopone (BO3MOXKHO
WCIIOJIb30BaHUE BUICOMATEPUAJIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIM Ha MOHBI: MarHusi,
KabIusl, amoMUHUs, nuHKa, xene3a (I1) u xenesa (I11), menu (1), HabmroaeHNe U onMucaHue MPOIECCOB
OKpalllMBaHUsl ITUTAMEHHM HMOHAMHM HATpHUs, Kajdusl ¢ KaiblUs (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(DOTEPHBIX CBOMCTB THAPOKCUIA aTIOMUHUS U TUAPOKCUAA IIUHKA,
pelieHne YKCIepuMEHTaIbHBIX 3a/1a4 10 TeMe «BajkHelIe MeTauibl U UX COSTUHEHUSD.

XuMus M OKpyxKamoLas cpeia

BemectBa u MaTepuaibl B TOBCETHEBHOM KM3HU YeloBeKa. be3onacHoe HCIob30BaHNE BEIECTB
Y XUMHYECKUX peakuuii B ObITy. [lepBasi moMoIs mpu XUMHYECKHUX 0YKOTaX U OTPABJICHHUSIX.

XWMHYECKOE 3arpsi3HEHHE OKpY)Karomel cpenbl (mpeaenbHas AOMyCTUMas KOHIIEHTpAIus
Beniects, nanee — [1JIK). Ponb Xxumuu B pemieHuu 3K0JIOTHIECKUX MPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3IoB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, TOJIMMEPHBIE MAaTEPHUAIIHI).

Meswcnpeomemmnie ceasu
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Peanuzanusi MeXnpeaMeTHBIX CBA3EH MPU U3YUYEHHH XUMHUU B 9 Kilacce OCYILIECTBIISIETCS depes
MCIOJIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYUYHBIX MOHITHM, TaK U MOHSATHH, SBISIONIMXCS CUCTEMHBIMU
JUTSL OTJICIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpHUs, aHAIU3,
CUHTE3, KIacCH(pUKaIUs, MEePHUOJUIHOCTh, HAOIIOJCHHE, 3KCIEPUMEHT, MOJCIHPOBAHUE, MU3MEPCHHE,
MO/JIETIb, SIBJICHUE, TAPHUKOBBIN 3(DPEKT, TEXHOTIOT s, MaTepPHAIIbI.

®dusnka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIIbI, PAJIMOAKTUBHOCTD,
MOJIEKYJa, OJJIEKTPUYECKUN 3apsii, NPOBOJHUKH, MOJYINIPOBOJHUKU, AUSICKTPUKH, (DOTOIIEMEHT,
BEIIECTBO, TEJIO, OO0BEM, arperaTHO€ COCTOSSHHE BEIECTBA, Ta3, pacTBOpP, pPacTBOPUMOCTD,
KpUCTAJNIMYECKasi pemérka, CIUIaBbl, (U3MYECKUE BEIMYMHBI, EIUHHIIBI H3MEPEHUs, KOCMHUYECKOe
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢orocuHTes, aAbixaHue, Ouochepa, SKOCUCTEMa, MHUHEpAIbHbIE YIOOpeHHS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIC BEIIECTBRA.

['eorpadus: armocdepa, runpochepa, MHUHEpaNbl, TOPHbIE MOPOJbI, MOJE3HbIE HCKOIAEMBbIe,
TOIUITMBO, BOJIHBIE PECYPCHI.
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IIVIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSA INIPOI'PAMMBLI 110 XMMHUHU HA
YPOBHE OCHOBHOTI'O OBIIEI'O OBPA30BAHUA

JIMMHOCTHBIE PE3YJIbTATDI

JIM9HOCTHBIE PE3yIbTAThl OCBOSHUS MTPOrPaMMbl OCHOBHOT'O 00IIIEro 00pa3oBaHUs JOCTUTAIOTCS B
Xo7ic OOy4YCHHsT XUMHHM B CIUHCTBE YYCOHOH W BOCIHHTATEIILHOW JEATEIHHOCTH B COOTBETCTBHH C
TpaauIIUOHHBIMHU pOCCHﬁCKHMH COOUOKYJIbTYPHBIMU W JYXOBHO-HPABCTBCHHBIMHU ICHHOCTSMH,
MPUHATHIMU B OOIECTBE MPABUIIAMH M HOPMaMH ITOBEICHUS M CITIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS,
CaMOpPa3BUTHUS U COLUATM3AIUN 00yJarOIIIXCSI.

JIMYHOCTHBIE PE3yNbTAThl OTPAXKAKT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS CHUCTEMOM
IIO3UTUBHBIX IEHHOCTHBIX OpI/IeHTaI_[I/Iﬁ " PpaCIIMPCHUEC OIIbITa ACATCIBbHOCTH Ha eé OCHOBC, B TOM 4YHUCJIC B
YacTH:

1) maTpuoTHYECKOro BOCIUTAHUSA:

IICHHOCTHOTO OTHOIICHUST K OTEYECTBEHHOMY KYJIBTYpPHOMY, HCTOPHYECKOMY W HAYYHOMY
HACJICTUIO, TTOHUMAHUS 3HAUCHUSI XMMHUYECKON HAYKH B JKU3HH COBPEMEHHOT'O OOIIECTBA, CIIOCOOHOCTH
BJIAJIETh JIOCTOBEPHOM WH(OpPMALMEH O TEPEelOBBbIX JTOCTH)KCHUSIX W OTKPBITHSIX MHPOBOH |
OTEYECTBCHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHUS

MMpEaACTaBJIICHHA O COUATIBHBIX HOpMax M IpaBujiax MCKIMYHOCTHBIX OTHOIIIEHUU B KOJIJICKTHUBCEC,
KOMMYHUKATHBHOH  KOMIIETCHTHOCTH B  OOIIECTBEHHO TIOJIC3HOH, y4eOHOMCCIIEIOBATEIbCKOH,
TBOPUYECKON M JPYrUX BUIAX ACSITEILHOCTH, TOTOBHOCTH K Pa3sHOOOPa3HOW COBMECTHOH IESTEIHHOCTH
IpU BBIIOJHCHUU YUYEOHBIX, ITO3HABATENIBHBIX 3a/1a4, BBIIOJHCHUM XUMHUYECKHUX OSKCIIEPUMEHTOB,
CO3JaHUuN y‘~IC6HI)IX IMPOCKTOB, CTPECMIICHHA K B3aMMOIIOHMMAHHWIO W B3aWMOIIOMOIIX B IIPOLICCCC STOU
y4eOHOI JIeATEIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IOBEJACHUE M TIOCTYIKHM CBOHMX TOBAPHIICH C
MMO3UIIMHU HPABCTBCHHBIX U ITPABOBBIX HOPM C yLIéTOM OCO3HaHUA HOCJICZICTBI/If/'I IMOCTYIIKOB,

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PECHUYCCKUE TPEACTABICHUS O BEHICCTBE M XUMHUYECKOW PEAKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIINE OCHOBY ISl IOHUMAHUS CYIIIHOCTH HAyYHOU
KapTUHBI MHpa, MPCACTABIICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX Ppa3BHUTUA IIPUPOJAbI, B3aNMMOCBA3AX
YeNoBeKa ¢ MPUPOTHON CPeloil, O PO XMMHHU B TO3HAHUH ITUX 3aKOHOMEPHOCTEI;

IMMO3HAaBaTCJIbHBIC MOTHBBI, HAIIPABJICHHBIC HA MMOJIYYCHHNEC HOBBIX 3HAHHUH 110 XHUMHH, HCO6XOI[I/IMI)IG
Ui OOBSICHEHHST HAONIOJaeMbIX TMPOIECCOB U  SBICHUN, MO3HABaTEeNbHOHN, HWH()OPMAIMOHHOW W
YUTATEIbCKON KYyJIbTYpPhl, B TOM YHCII€ HAaBBIKOB CaMOCTOATEIbHOW pabOThl C YYEOHBIMH TEKCTAMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPEICTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTUH;

WHTEpeC K OOYYEeHHI0O U TO3HAHHUIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOCKTHOW U HCCIENOBATENbCKONW NIEATENbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpPaBJIEHHOCTH U YPOBHS O0y4YEHHS B ajbHEHIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPbI 3/10POBbSI:

OCO3HAHUE HCHHOCTH XU3HU, OTBCTCTBCHHOI'O OTHOLICHUA K CBOCMY 310POBbHIO, YCTAHOBKH Ha
3I0pOBBI 00pa3 >KU3HH, OCO3HAHWE IMOCIEICTBUN U HEMpPUATHE BPEIHBIX NMPUBBIUEK (YMOTpeOieHus
QJIKOTOJIs, HAPKOTUKOB, KYPEeHHS), HEOOXOIMMOCTH COOJIIOICHHSI TTPaBUIT 0€30MMaCHOCTH TIpU 0OpaIieHun
C XUMHUYECKUMU BEIIECTBAMU B OBITY U pealbHOU KU3HU;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTUIECKOMY U3YUSHHIO MPOodEeCcCHil U TpyAa pa3IudHOTO poja, YBaXKEHUE K TPYAY U
pe3yJibTaTaM TPYIOBOW NESATEIbHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHHM IO
XUMHH, OCO3HAaHHBIM BHIOOP WHAMBHIYATLHOW TPACKTOPUHU MPOJOIDKEHHUS OO0pazoBaHUs C Y4ETOM
JIMYHOCTHBIX HHTEPECOB H CIIOCOOHOCTH K XHUMHHU, O6HI€CTB€HHI)IX HHTEPECOB H HOTpe6HOCTeI>i,
yCIeUTHOW MpodecCHOHAbHON NeATEeNhbHOCTH M Pa3BUTHS HEOOXOIWMBIX YMEHHH, TOTOBHOCTH
aJIalITHPOBAThCS B NTpodeccCHoHAIBHOM cpejie;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:
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HKOJIOTHYECKH 11e1eCO00pa3HOe OTHOILICHNE K MPUPOJIe KaK UCTOUHUKY KM3HH Ha 3eMiie, OCHOBE
e€ CyIIeCTBOBAHUSA, MOHMMAHUE IIEHHOCTH 3/0pOBOr0 M 0€30IacHOro o0pasa >KU3HU, OTBETCTBEHHOE
OTHOILICHHE K COOCTBEHHOMY (U3NYECKOMY U TICHXHYECKOMY 370POBbIO, OCO3HAHHE IIEHHOCTH
coOr0IeHHUsT TpaBuil 0€30IIaCHOTO MOBEACHMs NpU paboTe C BEIIEeCTBAMM, a TAKXKE B CHUTyalMsX,
YIPOXKaroLUX 3J0POBBIO U JKU3HU JIIOCH;

CHOCOOHOCTH NPUMEHSATh 3HAHUA, NOJy4YaeMble NMPH HM3YyYEeHUHM XUMMH, AJI pELIeHHs 3azad,
CBA3AHHBIX C OKPYXKAIOLIEH IPUPOAHOM CPEeNOH, Ul IOBBILICHUS YPOBHS JKOJOTMYECKOU KYJIBTYPBI,
OCO3HaHMs IIOOATBHOTO XapakTepa HKOJOTMYECKUX IMpoOJieM M IMyTed HX pelleHHs [OCPEACTBOM
METOZOB XHMHHM, JKOJOTMYECKOIO MBIIUICHHS, YMEHUs PYKOBOJCTBOBATbCA UM B II0O3HABATEIILHOW,
KOMMYHHMKaTUBHOW U COLIMAIbHON ITPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MmerampegMETHBIX pe3yJabTATOB BBIIGNAIOT 3HAauWMble Uil (OPMHUPOBAHUSA
MHUPOBO33PEHUS OOIIEHAYYHbIC MMOHATHS (3aKOH, TEOpHs, MPUHIIUI, TUTIOTE3a, (PAKT, CUCTEMa, MPOIIECC,
HKCHEPUMEHT U JIPYroe.), KOTOpPbIe MCIOJB3YIOTCSA B E€CTECTBEHHO-HAYYHBIX YUEOHBIX IpeIMeTax M
MO3BOJISIOT HA OCHOBE 3HAHUI W3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHOM HAYIHOM
KapTUHE MHpa, U YHUBEpcaJibHble Yy4eOHble JAeHCTBUS (IIO3HABaTENIbHbIE, KOMMYHUKATHUBHBIE,
peryIsSTHBHBIE), KOTOpble o00ecneunBalOT (OPMHUPOBAHHE TOTOBHOCTH K  CaMOCTOSTEIBHOMY
IUTAHUPOBAHUIO U OCYILLECTBIICHUIO YU€OHOM 1€ TeIbHOCTH.

ITo3naBaTebHBIE YHHBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3zoBble Jloru4eckue AeiicTBUA:

YMEHUSI HCIOJIb30BAaTh IPUEMBI JIOTHYECKOIO MBIIUICHHs IIPU OCBOCHUM 3HAHUM: PAcKpbIBaTh
CMBIC]I XUMHUYECKUX MOHATHH (BBLACIATh UX XapaKTE€pHblEe NPU3HAKM, YCTAHABIMBATh B3aUMOCBS3b C
APYTUMH TOHATHSMH), HCIIOJIIB30BaTh IOHATHS S OOBSCHEHHS OTICIBHBIX (PAKTOB W SIBJICHHH,
BbIOMPATh OCHOBAHUS U KPUTEPUHU AJIS KIACCU(PUKALMN XMMUYECKHX BEIIECTB M XUMHUYECKUX PEaKIIUH,
YCTAHABJIMBATh IPUYMHHO-CJIEICTBEHHBIE CBS3M MEXAY OObEKTaMH H3Y4YEHHMs, CTPOUTH JIOTUYECKHE
paccyxaeHus (MHyKTUBHBIE, 1eJyKTUBHBIE, 10 aHAJIOTHH), J1eJ1aTh BBIBOBI U 3aKIIIOUECHUS;

YMEHHME IPUMEHSATh B IIpoliecce IO3HAHWS TOHATUSA (IpEeIMETHblE W METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIIH, UCIIOIb3yEMbIE B XUMHHU, IPEOOPa30BbIBATh LIMPOKO IPUMEHSEMbIE
B XMMHH MOJEJIbHbIE MPEICTaBICHHUSI — XMMHUUECKUN 3HAaK (CHMBOJI 3JIEMEHTA), XUMUYecKast Gpopmysa u
ypaBHEHHE XHMHMYECKONH pEaKUMU — MIpU PELIeHUH Y4eOHO-TIO3HaBaTEIbHBIX 3a/ad, ¢ Y4ETOM ITHX
MOJEIIBHBIX IIPEJCTaBICHUN BBIBIATh M XapaKTEPHU30BaTh CYLIECTBEHHBbIE NPU3HAKM H3y4aeMbIX
OOBEKTOB — XHMMHUYECKHMX BELIECTB M XHUMHYECKUX PEAKIMH, BBIABIATH OOLIME 3aKOHOMEPHOCTH,
MIPUYMHHO-CIIEACTBEHHBIE CBSA3H U IPOTUBOPEUNS B U3y4a€MbIX MPOLECCAX U SIBICHUAX.

ba3oBblie uccienoBaTe/IbCKue 1eHCTBHA!

YMEHHUE MCIOJIb30BaTh IMOCTABICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA ITO3HAHMSA, 4 TaKXKe B
KayecTBE OCHOBBI i1 (OPMHMPOBAHUS THUIIOTE3bl 10 TPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX
CYKJICHUH;

npuoOpeTeHre OomblTa M0 IJJAHUPOBAHUIO, OpPraHU3allud M TPOBEACHUI0 YUYCHHUYECKUX
SKCIIEPUMEHTOB, yYMEHHME HaOII0JaTh 3a XOAOM IIpollecca, CaMOCTOSITEIbHO IPOrHO3MPOBATh €ro
pe3yabTar, (GOpMyIHpoBaTh OOOOIIEHUS U BBIBOJBI 10 pe3yiabTaTaM MPOBEAEHHOIO  OIbITA,
UCCJIEIOBaHMsI, COCTABIIATH OTUET O MPOJeNIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHHE BBIOMpATh, AHAJTU3UPOBATh U UHTEPIIPETUPOBATH HH(OPMALINIO PAa3IMYHBIX BUIOB U POpPM
NPEJCTAaBICHUS, MOJIYYaeMYI0 M3 pa3HbIX WCTOYHMKOB (HAyYHO-TOMYJISIpHAS JIMTEpAaTypa XMMHUYECKOTO
coJiepKaHusl, CIpaBOYHbIE TTocoOust, pecypchl HTepHeTa), KpUTUYECKU OLIEHUBATH MPOTUBOPEUUBYIO U
HE/I0CTOBEPHYIO HH(OpMAIIHIO;

YMEHHE NPUMEHATH pa3MYHble METOJAbl W 3alpochl MpU TMOUCKE M oTOOope HHpOpManuu U
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIMUMBIX Ul BBINOJHEHHsS Yy4eOHBIX M MO3HABATENIbHBIX 3a]ad
OnpeAeNéHHOro TuMa, MNpUOOpeTeHHe OomblTa B O0JIACTH  HCMOJNb30BaHUS  HMH(DOPMAILMOHHO-
KOMMYHUKATUBHBIX TEXHOJOIMH, OBJIAJCHUE KYyJIbTYPOM aKTUBHOIO HCIIOJIB30BAaHUS Pa3JIMYHBIX



12

MTOMCKOBBIX CHUCTEM, CAMOCTOSITENILHO BHIOMpATh ONTUMAIBHYIO (OpMY TpEICTaBICHUS WHPOPMAIUU U
WUTIOCTPUPOBATh pelIaeMble 3aJayd  HECIOKHBIMH CXeMaMH, JuarpaMmamu, ApyruMu ¢GopMaMu
rpaduKu U UX KOMOUHAIUSMU;

YMEHHE UCHOJB30BaTh M aHaJM3UpOBaTh B Ipolecce Y4eOHONH U UCCIIe0BAaTEIbCKOM
AEATENbHOCTH MH(POPMALHUIO O BIMSHUU TMPOMBIIUIEHHOCTH, CEIIbCKOTO XO3sCTBa M TPaHCIOPTa Ha
COCTOSIHHE OKPY>KAIOIIEH IPUPOAHON CPEMBI.

KoMMmyHHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

YMEHUS 3aJaBaTh BOIPOCH! (B XoJe auanora U (WiaM) DUCKYCCHH) IO CYIIECTBY O0OCY)KIaeMoit
TeMbI, POPMYIUPOBATH CBOM MPEITI0KEHUS OTHOCUTEIILHO BHIMIOJIHEHUS MPEIOKEHHON 3a/]auu;

YMEHUSl NPEACTABIATh IMOJYYEHHBIE PE3YJIbTAThl [O3HABATEIBHOW NESATENBHOCTH B YCTHBIX M
IIMCbMEHHBIX TEKCTaX; JeJIaTh IPE3CHTALMI0 PE3YyJIbTaTOB BBIIOJIHEHUS XUMHYECKOI'O SKCIIEPUMEHTA
(;mabGopaTtopHOro oOIbITa, JabOpaTOpHONM pabOThl MO KCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO
IIPOEKTA);

yMEHHsI Y4eOHOTrO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW I1O3HABATEIbHON H
HCCIICIOBATEILCKONW JICSITEIBbHOCTH IMPH PEIICHHH BO3HUKAIOMIMX MpoOIeM Ha OCHOBE y4éra OOImMxX
MHTEPECOB U COrJIacoBaHHWsS Mo3uiuil (oOCykaeHusi, OOMEH MHEHHUSMHU, «MO3TOBBIE IITYPMBD»,
KOOpJMHALIMSI COBMECTHBIX JAECWCTBUN, ONPEJCIICHHE KPUTEPHEB IO OLIEHKE KayecTBa BbIIOJHEHHOU
paboThI U ApyTHUE).

PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe 1eiiCTBUS:

YMEHUE CaMOCTOSITEJIbHO ONPENeNsATh LeNu ACATENbHOCTH, IUIAHUPOBAaTh, OCYIIECTBIISATH,
KOHTPOJIMPOBATh W TPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JESTEIBHOCTH, BHIOMpATh Hambolee
s¢dekTrBHBIE CIOCOOBI PEelIeHUs YYeOHBIX U TO3HABATENbHBIX 3a7a4, CAMOCTOSTEIbHO COCTABIATh WU
KOPPEKTUPOBATh NMPEIIOKEHHBIM AJITOPUTM JACUCTBUM IPU BBIOJIHEHUH 33JaHUNA C y4ETOM IOJIyYEHUS
HOBBIX 3HAHUI 00 WH3y4aeMbIX OOBEKTaxX — BEIIECTBAX U PEAKIMSIX, OLEHUBATH COOTBETCTBHE
[IOJIyUEHHOT0 pe3yjbTaTa 3asBJICHHOW 1€MW, YMEHHME MCIONb30BaTh W AHAIU3UPOBATh KOHTEKCTHI,
MpeAJiaraeMbl€ B yCJIOBUU 3a/1aHUM.

HPEAMETHBLIE PE3YJIbTATHBI

B coctaBe npeaMeTHBIX pe3yabTaTOB 110 OCBOSHUIO 0053aTENFHOTO COACPKAHMS, YCTAHOBICHHOTO
JTaHHOM (eaepanbHOl paboueil MporpaMMoOi, BBIIETSIOT: OCBOSHHBIE 00yUYalOIMMUCS HayYHbIE 3HAHUSA,
YMEHHUS U CTIOCOOBI IeHCTBUH, criennduueckre 1 MpeAMETHON 00nacTu « XUMHUs», BUABI A€ITeIbHOCTH
[0 MOJYYEHHIO HOBOI'O 3HAHMS, €0 HWHTEPIpEeTallH, MPeoOpa3oBaHUI0 U NMPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX ¥ HOBBIX CUTYaIUsX.

K koHiy oOyuenus B 8 kjiacce mpeIMeTHbIE pe3yabTaThl HA 0a30BOM yPOBHE JIOJDKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:

o pacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKHUX TIOHSTHI: aTOM, MOJEKYla, XUMHUYECKHI
3JIEMEHT, MPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECh (OHOPOAHAS U HEOJHOPO/HAs), BAJIEHTHOCTD,
OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIECTBAa, MOJb, MOJISIpHAs Macca,
MaccoBast J10JI1 XUMHUYECKOI0 AJIEMEHTa B COETUHEHUH, MOJIAPHBIA 00BEM, OKCHJI, KUCIOTa, OCHOBAHUE,
COJIb, ANEKTPOOTPHUIIATEILHOCTD, CTETIEHb OKHCIEHUS, XUMHUUYECKasl peakius, Kiaccu(uKaius peaKiuii:
peaKiuu COEIMHEHUS, PEaKUMHU pa3jIoKEeHUs, pEeaklUH 3aMeleHUs, peakuuu OOMEHa, HK30- U
SHAOTEPMHUUYECKUE PEaKIUH, TernoBord 3(hdeKkT peakuuu, sapo aToMma, SIEKTPOHHBIA CJIOW aToma,
aToMHasi opOuTanb, paglyc aromMa, XMUMHYECKas CBsI3b, MOJIIPHAs W HEMOJIApHAs KOBAJEHTHAs CBS3b,
WOHHAsI CBSI3b, MOH, KATHOH, aHUOH, PacTBOP, MAacCcOBasl JI0JIA BellecTBa (TMPOICHTHAS KOHIIEHTPAINS) B
pacTBope;

. WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUA M TPUMEHATH 3TU
MOHSATHUSA MPU ONMKMCAHUY BEIIECTB U X MPEBPAIICHUMN;

o HCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJIsS COCTaBIE€HUS (JOPMYJI BEIIECTB M ypaBHEHUN
XUMHYECKUX PEAKIINIL;

o OTpEAEIATh, BaJCHTHOCTh AaTOMOB DJJEMEHTOB B OWHAPHBIX COCIUHEHHSX, CTEICHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COETUHEHHUSX, MPUHAICKHOCTh BEUIECTB K OMPEACIEHHOMY KIIacCy
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COoeqUHEHN 1Mo ¢dopMyliaM, BUJ XUMUYECKOW CBsI3UW (KOBAJICHTHAss M HMOHHAs) B HEOPTaHUYECKUX
COETMHEHUSIX;

. packpsiBaTh cMbica Ilepuoanueckoro 3akona JI. M. MenaeneeBa: JEMOHCTPUPOBATH
IIOHUMAaHUC HepI/IO,[[I/I‘{eCKOﬁ 3aBUCHUMOCTH CBOMCTB XHMHYECKHX 3JJIEMEHTOB OT HUX IOJIOKEHUS B
[lepuoanueckoil cucTeme, 3aKOHOB COXPAaHEHHUS MAacChl BEUIECTB, IOCTOSHCTBAa COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJipo;

o ONMCHIBATH M  XapakTepu3oBaTh TabnmuuHyio (opmy Ilepuoanueckoit  cucTteMsl
XUMHUYECKHUX JJIEMEHTOB: pa3inuyaTh MOHATHS «IJaBHas mnoArpymnmna (A-rpynmna)» u «mo0odHas
noarpynna (b-rpymma)y, maneie u O60ibIINe MEPUObI, COOTHOCUTH 0003HAYCHHS, KOTOPhIE UMEIOTCS B
tabiuue «llepuonuyeckass cucrema xumuueckux osinemeHtoB JI. WM. MennaeneeBa» ¢ 4YHCIOBBIMU
XapaKTePUCTHKAMHU CTPOCHHUS aTOMOB XMMHYECKUX JJIEMEHTOB (COCTaB W 3apsj sjapa, oOIiee 4Yucio
AJIEKTPOHOB U paclpeesieHUue X MO0 IEKTPOHHBIM CIIO0SIM);

o KJacCU(UIUPOBATh XUMHUYECKUE HIIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XUMHUYECKHE
peakiuu (10 YUCITy U COCTaBy yYacTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIUNIOBOMY 3P (DEKTY);
. XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME XMMHUYECKHE CBOWCTBA BELIECTB pPa3IMUHBIX

KJIACCOB, IIOATBEP)KJIas OIMCAHWE IPUMEpPaMU MOJEKYJSIPHBIX YPAaBHEHMM COOTBETCTBYIOIIMX
XUMUYECKUX PEAKLUH;

L4 IIPOTrHO3UPOBATH CBOMCTBa B€IICCTB B 3aBHCHUMOCTH OT HX Ka4C€CTBCHHOI'O COCTaBa,
BO3MOXXHOCTH INPOTCKAHUA XUMHUYCCKUX HpeBpaHICHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX,
o BBIUUCIIATE OTHOCHUTCIIBHYIO MOJICKYIIAPHYHO W MOJIIPDHYIO MACChI BCUICCTB, MACCOBYIO

JIOJII0 XMMHYECKOTO d3JIeMeHTa Mo (opMmylie COCTUHEHHS, MAacCOBYIO JIOJII0O BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKON PeaKIIny;

. MPUMEHATh OCHOBHBIE OIEpallUy MBICIUTEIBHON JEATEIbHOCTH — AaHaJlu3 W CHUHTE3,
CpaBHeHHE, 0000IIeHUe, CHCTeMaTU3allli0, KIacCU(UKAIMIO, BBISBICHUE MPHUUYUHHO-CIEACTBEHHBIX
CBSA3EH — IS M3Y4YCHHUS CBOMCTB BEIIECTB M XMMHUYECKHX PEAKIMi, €CTECTBEHHO-HAYyYHBIE METObI
MO3HAHUS — HAOJI0/IeHUE, U3MEPEHUE, MOJIEIMPOBAHNE, IKCIIEPUMEHT (pealbHbI U MBICICHHBIN ),

. ClieIoBaTh  TIpaBWjaM  IOJb30BAHMS  XUMHUYECKOM TMOCylAoH H  Ja0OpaTOPHBIM
o0opyI0oBaHMEM, a Tak)Ke MpaBWjaM OOpalIeHHUs C BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSMHU IO
BBITIOJTHEHUIO JTA00PATOPHBIX XUMUYECKUX OIMBITOB MO MOTYYSHHIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(BomopoJia ¥ KHCIOPO/1a), TPUTOTOBICHUIO PAaCTBOPOB C ONPECIEHHON MAaCCOBOM J0JIel pacTBOPEHHOTO
BEILIECTBA, IUIAHUPOBATh U MPOBOAUTH XMMHYECKHE HKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB
IEJI0YEH M KUCTIOT C MOMOIIBI0 HHIUKATOPOB (JakMyc, heHON(PTaNIenH, METUIIOPAHK U JPYyTHUE).

K konIy oOyuenus B 9 kjacce nmpeaMeTHbIe pe3ylbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTPakarh
c(hOpMHUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUMN:

. pPacKpbIBaTh CMBICIT OCHOBHBIX XHWMHMUYECKUX IMOHSATHUNA: XUMHUYECKHM 3JIEMEHT, aToM,
MOJIEKYJIa, MOH, KAaTHOH, AaHHOH, TIPOCTOE€ BEIIECTBO, CIOXXHOE BEIIECTBO, BAJIEHTHOCTb,
AIEKTPOOTPHUIIATEIHLHOCTD, CTETIEHh OKHCJICHUS, XUMHUYECKas pEeaKI[usi, XUMUYECKas CBs3b, TEIIOBOM
s ekt peakiuu, MOJb, MOJISIPHBIA 00BEM, pacTBOP, ANEKTPOIUTHI, HEITEKTPOIHUTHI, SJIEKTPOIUTHYECKAS
JUCCOIIMAIUS, PEaKIMH HOHHOTrO OOMEHa, KaTajau3aTrop, XUMHYECKOE paBHOBECHE, OOpaTUMbe W
HeoOpaTHMbIe PpeaKklUd, OKHCIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIUH, OKUCIUTENIh, BOCCTAHOBUTEIb,
OKHCJICHUE W BOCCTAHOBJICHHUE, AJUTOTPOIHS, aM(POTEPHOCTh, XUMUYECKasl CBSI3b (KOBAJICHTHAs, HOHHAS,
METaJITU4ecKasi), KpUCTaUTdeckass pemeéTKka, KOppO3us METaliOB, CIUIaBBI, CKOPOCTh XHMHUYECKOM
peakuuu, npeaenbHo qonyctuMas konuentpanus [1/IK Bemectsa;

. WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX IMOHATUA M TPUMEHATH 3TU
MOHSATHUSA MPU ONMKMCAHUY BEIIECTB U X MPEBPAIICHUMN;

. WCIIOIh30BaTh XMMHUYECKYI0 CUMBOJIMKY ISl COCTABJICHHS (JOPMYJT BEIIECTB U yPAaBHCHUM
XUMUYECKUX PEAKIUH;

. OTIPEIEIATh BAJIGHTHOCTh U CTETICHh OKHCIICHUS XUMHUYECKUX AJIEMEHTOB B COCTUHEHUSIX
Pa3IMYHOTO COCTaBa, MPUHAIICKHOCTH BEIIECTB K ONPEACIEHHOMY KJIACCy COCIMHEHHU 1o GopMyiiam,
BUJI XUMHYECKOH CBSI3U (KOBAJICHTHAs, MOHHASI, METAJUIMUECKasi) B HEOPTaHUYECKUX COSAMHEHUSX, 3apsijl
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MOHA 10 XMMHYECKOH (opmylie, XapakTep Cpeibl B BOJHBIX PACTBOpaX HEOPraHWYECKHX COCTUHEHHUH,
THUI KPUCTAJUTMUECKOMN perI€TKH KOHKPETHOTO BEIlEeCTBa;

. packpsiBaTh cMbIch [lepuoanueckoro 3akona /. 1. MenneneeBa u 1eMOHCTPUPOBATH €0
MOHMMAaHHE: ONHUCHIBATh U XapaKTepu30BaTh TabimuuHyto Gopmy Ileproanyueckolt cucTEMbl XUMHUYECKUX
AJIEMEHTOB: pa3iuyaTh TMOHATUS «rJlaBHasg mnonarpynmna (A-rpymma)» u «mobounas noarpymma (b-
TpYIIa)», MaJible ¥ OOJIbIINE TIEPHOIbl, COOTHOCHTh 0003HAYEHHUsI, KOTOPBIE UMEIOTCS B MEPUOINIECKOM
TabJyuie, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB M 3apsij
aapa, odlee 4YHMCiIo SJIEKTPOHOB M pAcIpelesieHue UX MO AIIEKTPOHHBIM CJ0SM), OOBSICHATH OO0IIME
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB AJIEMEHTOB M HUX COEIMHEHUH B Mpejesiax MajblX NEpUOIOB U
IJIABHBIX MOATPYII C YUETOM CTPOEHHUS UX aTOMOB;

o KJIacCU(UIUPOBATh XUMHYECKHE DJIEMEHTBI, HEOpPraHHYeCKHE BEIIEeCTBAa, XHWMHUYECKUE
peakuuu (MO YHCIYy W COCTaBY Y4YacTBYIOIIMX B pPEaKIUMH BEIIECTB, MO TerioBoMy 3(ddexTy, mo
U3MEHEHHUIO CTENIEHEN OKUCIEHUSI XUMUYECKUX JIEMEHTOB);

o XapaKTepu30BaTh (OMHUCHIBAThH) OOLIME U CHEHU(PUUECKHEe XUMUUECKUE CBOMCTBA MPOCTHIX
U CIIOXHBIX BEIIECTB, MOJATBEP)KJas OMHMCAHHME MPUMEPaMU MOJIEKYJISAPHBIX W HOHHBIX YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUii;

o COCTaBJISTh ypPaBHEHUS AJIEKTPOJIUTUYECKONW TUCCOLMAIUMU KUCIOT, IIeTouedl U coeid,
IIOJIHBIE Y COKpAIIEHHbIC YPABHEHUS peaKMii HOHHOrO 0OMEHa, ypaBHEHUs peakluii, HOATBEPKIAOIINX
CYILIECTBOBAHHE T€HETUYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3IUYHBIX KJIACCOB;

o pPacKpblBaTh CYLIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PpEAKUUA IOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKluii;

o MIPOTrHO3HPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHUS, BO3MOXHOCTH
MPOTEKAHUS XUMHUECKUX MPEBPAICHUH B Pa3IMYHBIX YCIOBUSAX;

o BBIUUCIIATh OTHOCUTEJBHYIO MOJIEKYJISPHYIO UM MOJIIPHYIO MacChl BELIECTB, MAaCCOBYIO
JOJTI0 XUMHYECKOTO JJIEMEHTa 1O (OpMYyJe COCIMHEHHUS, MAacCOBYIO JIOJII0 BEIIECTBAa B PacTBOPE,
MIPOBOAMTH PACUETHI M0 YPABHEHHUIO XUMUYECKOM PEaKIuu;

o coOmogaTh TpaBWiIa  TOJB30BAHUS ~ XUMHYECKOW TMOCYIOM H  JIaOOpaTOpHBIM
o0opy/noBaHuEM, a TakKKe MpaBuia OOpalleHHs C BEUIECTBAMU B COOTBETCTBUM C MHCTPYKLUSMHU I10
BBINOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB MO MOJIYYEHHIO U COOMPaHHIO ra3000pa3HbIX BEIECTB
(aMmMmaka u yrieKucioro rasa);

o IIPOBOANTH PEAKIHUH, IMOATBEPKIAIOIIME KAYECTBEHHBIM COCTaB DPA3JIMYHBIX BELIECTB:
pacrio3HaBaTh OINBITHBIM MYTEM XJIOPHA-, OpOMMJI-, HOAHI-, KapOoHaT-, dochaT-, CUIUKaT-, cyabdart-,
TUIPOKCU/I-UOHBI, KaTHOHbI aMMOHMSI U HMOHBI HM3YYEHHBIX METaVIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHWMYECKUX BEILECTB;

o MPUMEHSTh OCHOBHBIE ONEpPAllMU MBICIUTENBHON JAESITEIbHOCTH — aHajJu3 U CHUHTE3,
CpaBHEHHUE, 00001IeHNE, CUCTEMAaTU3ALUIO, BBISIBIEHUE IPUUYNHHO-CIIEICTBEHHBIX CBA3EH — I N3YUEHUS
CBOWCTB BEILECTB M XUMHYECKUX pEaKIUil, eCTeCTBEHHO-HAyYHbIE METO/bl IMO3HAHUS — HAOIIOJICHHUE,
U3MEpeHue, MOIETUPOBAaHNE, SKCIIEPUMEHT (PEasIbHbIN U MBICIIEHHBIH).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KNIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHnoBan
He pasjiejioB U TeEM I Koutpo IIpakTu (undposie)
N/ mporpamMmal cero JibHbIE Pa00THI 4YecKHe padoThl obpasosateibIibie
pecypchl
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
Xumus —
Ba)KHAs o0JacTh
€CTEeCTBO3HAHUS u 2 bubmuoreka  IJOK
1 mpakTHueckoi 5 https://m.edsoo.ru/7f41837c
JEeSATEIbHOCTH
YyeJoBeKa

BemectBa n
.2 xummyeckue peakuud 15

Uroro no pazgeny

bubmuoreka  I[OK
https://m.edso00.ru/7f41837c

20
Pa3znen 2. BaxHelilue npeacTaBuTe/ I HEOPraHUYeCKUX BellecTB
KHCHOpI?);3HYIEI(6HaTHe bubmorexa  IIOK
| ) 6 https://m.edso00.ru/7f41837c
00 okcuaax
B .
HOH;ITHeOf)lOIIzz(l:[JIOTaX 1 buGnunorexa ~ LIOK
2 8 https://m.edso0.ru/7f41837c
H COJIIX
Bona.
PaCTBopI:I)Ila [TonsTtue 1 1 bubmorexa  TIOK
3 ‘ 5 https://m.edso0.ru/7f41837c
00 OCHOBAHHMIX
OcHOBHEBIC
KJ1aCChI 1 1 bubmmoreka  IIOK
4 HeopraHWYeCKUX 11 https://m.edso0.ru/7f41837c
COE€TMHEHUI
Hroro no pazgeny
30
Pasnen 3. [lepuoanueckuii 3akon u [lepuoguyeckasi cucrema xumudeckux djiementon /1. U.
MenpeneeBa. Crtpoenne aTroMoB. XHMH4YeCKasd CBfA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakiuun
[Tepnoanueck
ui 3aKOH u
Hepuonmeckas bubmuoreka  IJOK
1 CHcTeMa XHMIHECKUX 5 https://m.edso0.ru/7f41837¢c
anemenro . W
Menneneena.
Crpoenue atoma
XuMuueckas
CBSI3b. 2 bubmoreka  IIOK
.2 OKHCIATEILHO- 8 https://m.edsoo0.ru/7f41837¢c

BOCCTaAaHOBHUTCIIbHBIC



https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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peakuuu
Hroro no pazneny 15
PesepBHOE Bpemst 3
OBUIEE

KOJIMYECTBO YACOB 68

I10 ITPOTPAMME

bubmmoreka  IIOK
https://m.edsoo.ru/7f41837c

bubmmoreka  IIOK
https://m.edsoo.ru/7f41837c
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9 KJIACC
KosauyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue K I (uEdpPoBbIE)
pasjeiios " Tem OJILHBIE P YecKue part o0pa3oBaTe/ibHbIE
n/n | mporpamMmsl cero
padoTbI padoThbI pecypchl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
IloBrOopenue wu
yriryoJieHue 3HAHUI 1 bubmuoreka 1IOK
.1 OCHOBHBIX  pa3nenoB 5 https://m.edsoo0.ru/7f41a636
Kypca 8 kiacca
3aK0H01\?§H1;)(]:cI‘:ITI;IIG bubmmoreka I[OK
2 P . 4 https://m.edsoo.ru/7f41a636
XUMUYECKHUX PEaKIIui
DIEKTpOIUTHYE
cKas JIUCCOITAAITHS. 1 1 bubmuoreka I1IOK
3 XUMHYECKUE peakiuu 8 https://m.edso0.ru/7f41a636
B pacTBOpax
Htoro no paznemny 17
Pazgen 2. HeMeTaJJILI M X CO€IHHEHUSA
O6mias
ii&f::f}?;;m(a 1 bubmmoreka I[OK
1 4 https://m.edso0.ru/7f41a636
3JIEMEHTOB VIIA-
rpynmsl. ['agoreHsl
O6mmas
XapaKTepUCTHKA
XAMHYECKHUX bubmmoreka I[OK
.2 | DJIIEMEHTOB VIA- 6 https://m.edsoo.ru/7f41a636
rpynnsl. Cepa u  eé
COCTMHEHUS
OO6mmas
XapaKTEePUCTUKA
XUMHYIECKHUX 1 bubmmoreka I[OK
.3 | DIIeMEHTOB VA- 7 https://m.edso0.ru/7f41a636
rpynnsl. A3oT, ¢ochop
1 UX COCTUHCHUS
O6mmas
XapaKTePUCTHKA
XUMHYECKHX
bubmnoreka I[OK
4 OTTCMCHTOB IVA- g 1 2 https://m.eds00.ru/7f41a636
rpymnmsl.  Yriepox |
KPEMHHU u ux
COCIUHCHMUS
Hroro no pazgeny o5

Pasngena 3. MeraJLiibl 1 MX COeIMHEHUA



https://m.edsoo.ru/7f41a636
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OO6mmue

bubmoreka 1[OK

A CBOICTBA METAJIIOB 4 https://m.edso0.ru/7f41a636
MeTaHHBBIa)KHeI;IHHe X 1 bubmmoreka I[OK
2 16 https://m.edso00.ru/7f41a636
COEIMHEHUSI
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
Marte H}jne;l eC}: Ba}KI/ISHII:II Bubmiorexa HOK
A p 3 https://m.edso00.ru/7f41a636
YyeoBeKa
Uroro no pazgeny 3
PesepBHOE Bpems bubmorexa  [IOK
P p 3 https://m.edso00.ru/7f41a636
OBIIEE
KOJIMYECTBO HACOB I10O 68 4

[TPOTPAMME
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MPOBEPAEMBIE TPEBOBAHHS K PE3YJBTATAM OCBOEHUSI OCHOBHOH
OBPA30OBATEJIbHOI ITPOI'PAMMBI

8 KUIACC
Kon .
HpoBepsIeMOro HpOBepﬂSMble NnpeIMeTHbIe  pe3yJbTAaTbl  OCBOCHHMS  OCHOBHOM
o0pa3oBaTe/IbHOM NPOTrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTara
1 ITo Teme: «IlepBOHaYabHbIE XUMUYECKUE TTOHITUSD)
pacKpbIBaTh CMBIC OCHOBHBIX XHWMHYECKHX IOHATHI: aToOM, MOJIEKYJa,
XUMHUYECKHUH 3JIEMEHT, IPOCTOE BELIECTBO, CIOXKHOE BELIECTBO, CMECh (OJHOpPOIHAsS
U HEOJIHOPOJIHAsA), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHAs U MOJIEKYJISIpHAs Macca,
11 KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas J0JS XUMHUYECKOTO
3JIEMEHTa B COCJIMHEHUHU, MOJISIPHBIA 00BEM, XUMHUECKasl peakius, KiacCupukanus
peakuuii: peakUuu COEIUHEHUS, pPEaKLUM pa3JIOKEHUs, PEAKLUU 3aMElICHMUs,
peakuuu oOMeHa, 3K30- U SHAOTEPMHUYECKUE PeaKlUu, TerioBol 3hdexT peakiuw,
pacTBoOp, MaccoBasi 10151 BellecTBa (IPOLIEHTHAs KOHLEHTPALUs) B pacTBOpPE
12 WUIOCTPUPOBATE  B32UMOCBA3h  OCHOBHBIX  XHMHYECKHX MOHSATUH U
MIPUMEHATH 3TU MOHATHUS IIPU ONMCAHUM BEIIECTB M UX MPEBpALICHUI
13 HCIIONb30BATh XUMHUYECKYIO CUMBOIIKY AL COCTABIICHNUA dbopMyI BelecTB U
YpaBHEHUN XUMHUYECKUX peaKLUn
14 pPacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, IOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOT'O YYEHHUs], 3aKOHAa ABOTraipo
1.5 OTIPEICIIATh BaJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COSTMHEHHSIX
16 KJacCH(UIMPOBaTh XUMHUYECKHWE peaknuu (Mo YUCIy M COCTaBy
yYaCTBYIOIIHMX B PEAKIIUH BEIECTB, 110 TEINIOBOMY 3D HEKTY)
1.7 BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB
18 BBIUMCIISATH MAacCOBYIO JOJIO XHUMHYECKOrO »JJeMeHTa 1o ¢opmyle
COETUHEHMS,
1.9 BBIUHCIISITH MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE
110 IPUMEHSTh E€CTECTBEHHOHAY4YHbIE METOJAbl II03HAaHUS — HaOJIOJEHHE,
U3MEpeHue, MOJIEIMPOBAHUE, SKCIIEPUMEHT (peaJIbHbI U MBICJICHHBIH)
2 ITo Teme: «BakHelIIME IPEACTABUTEIN HEOPTaHUUYECKHUX BELIECTB)
21 pPacKpbIBaTh CMBICT OCHOBHBIX XMMMUYECKHUX MOHSATHI: OKCHJ, KHCIOTa,
OCHOBAHUE, COJIb
29 ONpEACNATh  MPUHAJICKHOCTh  BEIIECTB K  ONPENEIEHHOMY  KJaccy
' coeMHeHui no popmynam
2.3 KJIaCCU(UIIMPOBATh HEOPTaHUYECKUE BEILIECTBA
XapakTepu30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
2.4 pa3sIMuYHBIX  KJIACCOB, TOATBEP)KIAas ONHWCAHUE MPUMEPAMU  MOJIEKYJISIPHBIX
YPAaBHEHUH COOTBETCTBYIOIIUX XUMHUUYECKUX PEaKIUN
MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Kay€CTBEHHOI'O
2.5 COCTaBa, BO3MOYKHOCTHU IIPOTEKAHUS XHMHUYECKUX MPEBpPALICHUM B pPa3IMYHBIX
YCIIOBUSAX
CJIeZIOBaTh IMpaBHJIaM T0JIb30BAaHUSI XMMHUYECKONH MOCYJIOH M J1a00paTOPHBIM
o0opy/noBaHUEM, a Tak)Ke MpaBUiIaM OOpalIeHUsI C BEIIECTBAMU B COOTBETCTBHUH C
2.6 MHCTPYKLIMSMHU TIO BBINOJHEHHIO JIAOOPAaTOPHBIX XMMHUYECKHX OIBITOB  I10
MOJIYYEHUI0O W COOMpaHWI0 Ta3000pa3HBIX BemeCTB (BOJAOpPOAAa W KHCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEAEIEHHOW MAacCOBOM J0JIEW PAaCTBOPEHHOIO
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BEIIECTBA, IUIAHUPOBATh M  TMPOBOAWTH XHUMHUYECKHE OKCIEPUMEHTHI IO
pacrmo3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIOT C TOMOIIBbIO MHAUKATOPOB (JIAKMYC,
(dheHondTanenH, METHIIOPAHX U IPYTHE)

2.7 IIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKOU peaKkIu
ITo Teme: «llepuomuyecknii 3akoH u Ilepuoguyeckas cucreMa XMMHUYECKUX
3 snementoB JI. WM. MengeneeBa. CrpoeHue aroMoB. XUMHYECKas CBS3b.
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUI
pacKpbIBaTh CMBICII OCHOBHBIX XHWMHYECKHX IIOHSATHH: SJpO aToMa,
31 ANIEKTPOHHBIN CJION aToMa, aTOMHasi OpOMTallb, paguyc aToMa, XUMHYECKasl CBSI3b,
MOJISIpHAsE M HEMNOJSpHAs KOBAJICHTHAs CBS3b, 3JICKTPOOTPULIATENBHOCTh, WOHHAS
CBA3b, HOH, KATUOH, aHUOH, CTENIEHb OKUCIICHUS
3.2 KJIaCCU(PUITUPOBATh XUMUYECKHE SJIEMEHTHI
OIKCHIBATh U XapaKTepu30BaTh TabnuyHyto Gopmy llepuonnueckoil cucrembl
3.3 XUMHUYECKUX DJIEMEHTOB: pa3juyaTh MOHATUS «TJaBHas noArpynna (Arpymma)» u
«mioboynas noarpymnmna (brpymma)y, «mainbie» U «00JbIIIHe) MepUOIbI
packpeiBath  cMmbicn  [lepuomuueckoro 3akona J[.M. Menaeneena:
3.4 JIEMOHCTPUPOBATh MTOHUMAHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX
3JIEMEHTOB OT UX NoJioKeHus B [lepronnueckoii cucrteme
COOTHOCUTh OOO3HAYEHHUs, KOTOpble MMerTcs B Tabmune «llepuonnueckas
35 cucremMa  xumuyeckux  anemeHtoB .M. MengeneeBa» ¢ YUCIOBBIMHU
' XapaKTePUCTHKAMU CTPOCHHS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U 3apsij sSapa,
o0111ee YMCIIo 3JEKTPOHOB U PACIPEIEICHHUE UX 110 SJIEKTPOHHBIM CIIOSIM)
3.6 OTIPEEIISATh CTENeHb OKUCICHUS SJIEMEHTOB B OMHAPHBIX COSAMHEHUSIX
37 ONpeAeNaTh BHUA XUMHYECKON CBA3M (KOBaJGHTHas M HWOHHas) B
HEOPraHUYECKUX COEAMHEHUSIX
9 KJIACC
Kon .
HPOBEpHEMOTO HpOBepﬂSMble npeAMeTHbIe  Pe3yJbTATbl OCBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUA
pe3yJbTara
1 ITo Teme: «BemecTBo U XUMUYECKAs PEAKLIUD)
pacKpbIBaTh  CMBICI ~ OCHOBHBIX  XMUMHUYECKHUX IOHATHUWA:  PacTBOp,
BJIEKTPOJUTHI, HEJJICKTPOJUTBI, JJIEKTPOJUTHYECKAS JTUCCOLMAIMUSA, PEAKIHHU
MOHHOTO OOMEHa, Karajau3aTop, XHWMHYECKOE€ paBHOBEcHe, OOpaTUMble U
11 HEOOpaTUMbIE PEaAKIUU, OKHCIUTEITbHOBOCCTAHOBUTEIHHBIE PEAKIINN, OKUCIUTENb,
BOCCTAaHOBUTENIb, OKHCIIEHHE W BOCCTAHOBJICHUE, aJUIOTPONHs, amM(pOTEpPHOCTb,
XUMHUYECKass CBsI3b (KOBaJIEHTHAs, HMOHHAS, METAUTMYECKas), KpUCTAJUTMYECKas
peIIETKA, CIJIaBbl, CKOPOCTh XUMHYECKON PEAKIUU
12 WIUIOCTPHPOBATh  B3aHMOCBA3b  OCHOBHBIX ~ XHMHYECKHX MOHATUH W
MIPUMEHATH 3TU NMOHATHUS IPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHHI
13 COCTaBJIATh YPaBHEHUS DJIEKTPOJIUTHUECKON TUCCOLMALMU KUCIIOT, IIET0YEH
' U COJIEH, MOJIHBIE U COKpAIlIEHHbIE YPAaBHEHUS PEeaKIil HOHHOTro 0OMeHa
14 packpbIBaTh  CYIIHOCTh  OKHCJIUTEIbHO-BOCCTAHOBUTEJIBHBIX  PEAKIIMI
' MOCPEACTBOM COCTABIIEHUS DJIEKTPOHHOTO OallaHCca ITUX peakinit
1.5 MIPOBOJIUTH PACUEThl IO YPABHEHUIO XUMUYECKON peakinu
2 [To Temam: «HemeTamibl 1 UX coeAMHEHUS» U «MeTaibl U UX COSAUHEHUS»
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2.1

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME M CHEIU(UUECKHE XUMHYECKHE
CBOICTBa IMPOCTBIX H CJIOKHBIX BCIICCTB, IMOATBCPKIAAA OIIMCAHUC NpUMCpaMU
MOJICKYJISIPHBIX ¥ HOHHBIX YPAaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA

2.2

2.3

2.4

COCTAaBJAITh  YPABHCHMUA peaKuHﬁ, IMOATBCPKAAIOIIUX  CYHIECTBOBAHUEC
TeHETHYECKOM CBS3U MCXKAY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB

IMIPOrHO3UPOBATH CBOMCTBaA BCIIECCTB B 3aBHCHMOCTH OT HX CTPOCHUA,
BO3MOXXHOCTH NPOTCKAHUSA XUMHUYCCKHUX HpCBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

CJIe10BaTh MpaBUiaM I0JIb30BaHUS XMMUYECKON NOCYA0M U J1aOOpaTOpPHBIM
o0opynoBaHuEM, a TaKKe MpaBUiaM OOpallleHusl ¢ BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKLIMSMH TIO BBINOJHEHHUIO JIAOOPATOPHBIX XHUMHYECKHX OIBITOB  II0
MOJIYYEHHUIO U COOMPaHHIO ra3000pa3HbIX BENIECTB (AaMMHUAaKa U YIJIEKHCIIOTO rasa)

2.5

MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE KAaYECTBEHHBINM COCTAB pa3IMYHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHI-, OPOMHUI, WOIUI, KapOoHaT,
docdar, cunukar, cynbdar, THAPOKCUIUOHBI, KATAOHBI AMMOHHS, HOHBI U3YYEHHBIX
METAJUIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEILECTB

ITo Teme: «XuMHS U OKpYXKaroLas cpeaar

packpbIBaTh CMBICI OCHOBHBIX Xxumuueckux mnoHatui: [IJIK Bemecrsa;
KOppO3Usl METAJIJIOB

3.2

HIPUMEHSATh OCHOBHBIE ONEpallMy MBICIUTEIBHOM EATENbHOCTH — aHAIN3 U
CHHTE3, CpaBHEHHE, OOOOIIeHNEe, CHUCTEeMaTU3allMI0, BBIIBICHUE NPUIMHHO-
CIICZICTBEHHBIX CBSI3€M — JJIs1 U3YUYECHUsl CBOWCTB BEIECTB M XUMHUECKUX PEAKLIUM;
€CTeCTBEHHOHAYYHbl€  METOJbl  [O3HaHMs —  HAOJIOJEHHE, HM3MEpeHHe,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PeasIbHbII U MBICIIEHHBIH )
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IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

8 KJIACC

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA

1 HepBOHa‘-IaJIBHBIG XUMHWYCCKUC ITOHATHUA

1 [Ipenmer xumuu. Ponb XuMUU B KU3HM 4YeloBeKa. XUMHUS B cUCTeMe Hayk. Tena u
A BelecTa. Gu3nUecKrue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

1 I[Mousgstne o0 Meromax mo3HaHug B XuMuH. Yucrtele BemectBa M cMecd. CrocoObl
2 pasneneHus cMecei

1 ATOMBI M MOJEKYJbl. XUMUYECKHUE 31eMEHTbl. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB.
3 IIpocTeie U cil0KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE

1 Xumnueckasi ¢opmyna. BaleHTHOCTh aTOMOB XHMHUYECKHX JIIEMEHTOB. 3aKOH
MIOCTOSIHCTBAa cocTaBa BewecTB. OTHocuTenbHass aromHas Mmacca. OTHOCUTENbHAs
MOJIEKYJIsIpHasi Macca. MaccoBasi 10151 XMMUYECKOT0 3JIEMEHTA B COETUHEHUH

1 KommnuectBo BemecTtsa. Monbs. MoisipHast macca. B3anMocCBs3p KOJIMYECTBA, MACCHI U
5 Yuclia CTPYKTYPHBIX €IMHUI BerlecTBa. Pacy€rsl mo hopMynaM XMMHUECKUX COCTUHEHHIA

1 Ou3nyeckue U XUMHUUYECKUE SIBICHHS. XUMHUYECKas peakiusi u e€ Mpu3HaKu. 3aKOH
5 COXPAaHCHHUS MAacCChl BENIECTB. XHMHYECKHE ypaBHeHUs. Kiaccudukamuss XUMHYECKHX
' peakmuil (CoequHEHNs, Pa3I0KEeHUsI, 3aMEIICHHUs, OOMEHa)

XUMUYECKUN JKCIIEPUMEHT: 3HAKOMCTBO C XHMMHUYECKOW MOCYIOW, C IpaBUIaMHU
paboTel B JsabopaTopuu U TpHEMaMHU OOpalieHHs C J1a0opaTOPHBIM O0OpYIOBaHHUEM,
W3yuyeHHe M ONHCaHWe (UIUYECKUX CBOWCTB O0Opa3IOB HEOPTraHWYECKUX BEIIECTB,
HaOmoieHne (¢u3nyeckux (IJIaBI€HUE BOCKA, TasHHUE JibJa, pacTUpaHUE caxapa B CTYIIKE,
KAIIEHUE W KOHJCHCAIUS BOABI) U XUMHUYECKUX (TOpEHHE CBEYH, MPOKAIMBAHUE MEIHOM
IIPOBOJIOKH, B3aMMOJAEHCTBUE MeJa C KUCJIOTOW) SBJIEHUHM, HaOMIOEeHHE M ONHCAHUe
MIPU3HAKOB POTEKAHUS XUMUYECKUX peakluil (pa3ioKeHue caxapa, B3auMOJeHCTBIE CepHOI
KHUCJIOTBl € XJOpuaoM Oapusi, pasnoxeHue ruapokcuna meau(ll) mnpum HarpeBanum,
B3auMojieiicTBue xkene3a ¢ pactBopom conu menu(ll), nzydenuwe cmocoOOB pazjaeneHus
cmecel  (C  TOMOLIBIO  MarHura, (UIBTPOBAaHHE,  BbIIApUBAHHWE,  JUCTUIUIALUS,
xpomarorpadus), TpPOBEIEHHE OYHCTKH TIOBapEHHOW COJIM, HAOJIOJEHHWE W ONHCaHHE
pe3yabTaTOB MPOBEACHUS ONbITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MacChl, CO3/IaHUE
Mojieiel MOJIeKyJ (1LIapOCTEP>KHEBBIX )

2 Bakneiimme npeacTaBuTeIM HEOPraHUIECKNUX BELIECTB

Boznyx — cmech rasos. CocraB Bo3nyxa. Kucinopos — aeMeHT U pocToe BELECTBO.
2 Haxoxnenue kucinoposna B TNpupone, (usnueckue MW XUMHUYECKHE CBOMCTBA (peakiuu
1 ropeHust). Oxcuasl. Ilpumenenue kucinopoga. CrnocoObl TMOMy4eHHUs KUCIOpOJa B
' nabopaTopuu U npoMmblIeHHocTH. KpyroBopot kucnopoaa B npupoze. O30H — auloTponHas
MoaU(UKAIHS KUCIOpOaa

2 TennoBoit >PHEeKT XUMHYECKOW pPEaKIMy, TEPMOXUMHYECKHE YpaBHEHHS, JK30- U
5 SHJOTEPMUUYECKHE pPEAKUUU. TOIUIMBO: yrojib U METaH. 3arpsi3HEHHE BO3/yXa, YCHIICHHE
MapHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CJIOS
2 Bonopon — »snemeHT M mpoctoe BemiectBo. HaxokaeHue Boaopoaa B TIPUPOAE,
3 (bu3nYecKre U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI rmosryueHus. KuciaoTer u conmm
i 2 Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM ypaBHEHUSIM

2 ®dusnyeckue cpoiicTBa BoAbl. Boma kak pactBopurtens. PactBopsl. HacelieHHblE U
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HEHACBIIIEHHbIE pacTBOpBL. PacTBopuMOCTh BemiecTB B Bojae. MaccoBasi A0Js BellecTBa B
pacTtBope. XuMudeckue cBoicTBa BoAbl. OcHOBaHUsA. Poiab pacTBOpOB B IPUPOJIE U B KU3HU
yesnoBeka. KpyroBopor BoJibl B npupojie. 3arps3HeHue NpUpoaHbIX BoA. OXpaHa U OYMCTKA
IIPUPOJIHBIX BOA

Knaccudukanus Heopranndeckux coequHeHuit. Oxcunpl. Kimaccudukamnmsi oKCUa0B:
coseoOpazyromue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIC) H  Hecojeo0pa3yromue.
Homenxiarypa oxcunoB. PuznuecKMe U XUMHUYECKHE CBOMCTBA OKCHIOB. [lomyuenue
OKCHJIOB

OcHoBanmsi. Knaccudukanuss oCHOBaHMIA: IIEIOYUM W HEPACTBOPUMBIC OCHOBAHHUSI.
Howmenkinarypa ocHoBanuii. @u3nyeckue U XUMUYECKHE CBOMCTBa ocHOoBaHMM. [lomydyenue
OCHOBaHUU

Kucnorel. Knaccupukanuss xucinor. Homenknarypa kucior. QDu3HUECKHE W
XMMHYECKHUE cBOMcTBa KuCIOT. Psg aktuBHoctu MetawuioB H.H. bekeropa. Ilomyuenue
KHUCJIOT

Comu. Homenkmarypa coineii. ®dusnyeckue M XUMUYECKHE CBOMCTBA COJICH.
[lonyuyenue coneit

10

11

TI'enernueckas cBI3b MCXKAY KiIaCCaMH HCOPraHUYCCKUX COCIII/IHCHI/Iﬁ

XUMHUYECKUH DKCIIEPUMEHT: KA4eCTBEHHOE ONPEICIICHHE COJEPXKAHUS KHUCIOpOoJa B
BO3JlyXe, IMOJYy4eHHE, COOMpaHHEe, pAacClo3HABAaHUWE M HW3YYCHHE CBOICTB KHCIOpPOAA,
HAOJIOZICHNE B3aUMOJICHCTBUSL BEIIECTB C KHUCIOPOJOM U YCJIOBUS BO3HHUKHOBEHUS W
MpeKpaleHusi TopeHus (mokapa), O3HaAKOMIJIEHHE C OOpas3laMl OKCHJIOB M OIMCAaHUE HX
CBOMCTB, TOJIy4€HHE, COOMpPAaHKE, PACTIO3HABAHNE U U3YYCHHE CBOMCTB BOJIOPOJa (TOPEHHUE),
B3auMojeicTBue  Bojmopona ¢ okcwaoM  meau(ll)  (BO3MOKHO — HCIIOJIB30BaHHE
BUJIEOMATEpHAIOB), HaO/IOeHUE 00pa3lloB BEUIECTB KOJWYECTBOM | MOJb, MCCIEAOBaHUE
OCOOCHHOCTE pacTBOPEHHS BELIECTB C PA3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIICHHE
pacTBOpPOB € OMPEACIEHHON MAacCOBOW JOJIEM pacCTBOPEHHOrO BEHIECTBA, B3aMMOJCHCTBHE
BOJBI C MeTa/llaMu (HaTpUeM U KaiblieM) (BO3MOXKHO HCIOJIb30BaHHE BHUIEOMATEPHAIIOB),
OTIpeJIeJIEHUEe PACTBOPOB KHCIOT M MIEJOYEH C TMOMOIIBI0 WHAMKATOPOB, HCCIEIOBAaHHUE
00pa3I0B HEOPraHUYECKUX BEIIECTB Pa3IMYHbIX KIACCOB, HAOMIOIEHUE U3MEHEHHUS OKPACKU
MHMKAaTOPOB B PACTBOPAX KUCJIOT U IIesioueH, n3yuyeHue Bzaumoneiicteus okeuna meau(ll) c
pPacTBOPOM CEpHOM KUCIOTHI, KUCIOT C METalJIaMH, PEaKIHil HeHTpanu3aluu, MoJydeHHe
HEPAaCTBOPHMBIX OCHOBaHH, BBITECHEHHE OJIHOTO MeTajula IPYTrUM H3 pacTBOpa COJIH,
pellleHrne JKCIEPUMEHTANbHBIX 3a/Jad Mo Teme «BaxHeimue Kiacchl HEOPraHWYeCKUX
COCIMHEHUI»

Ilepuonnueckuii 3akoH u Ilepmommueckas cucreMa XUMUYECKUX diaeMeHToB /J[.U.
MenneneeBa. CtpoeHue aToMOB. XHUMHUYECKasl CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peakiumn

[lepBble MONBITKK KiIacCU(UKAMKM XMMHUYECKMX 3JIeMeHTOB. [loHsATHe O rpymmax
CXOIHBIX AJIEMEHTOB (IIEJOYHBIE M UIEJIOYHO3EMENIbHbIE METalIbl, T'aJOT€Hbl, UHEPTHBIE
rassl). DJIeMEHThI, KOTOpble 00pa3yIoT aM(oTepHbIe OKCHUIBI U THAPOKCHIBI

Ilepronnueckunii 3akoH. llepumoamyeckas cucrema XuMuueckux snemMeHToB J[.H.
MenpeneeBa. Koporkonepuoanas u amunHHonepuogHas (opmbl Ilepuoanueckoil cucremsl
xumuueckux anemeHTtoB J[.M. Menneneesa. Ilepuonbr u rpynmnbel. PU3UUYECKUH CMBICH
MOPSAIKOBOTO HOMEpPA, HOMEPOB MEPUO/Ia U TPYIIIBI JIEMEHTA

Crpoenue atomoB. CoctaB aromMHbIX saep. M3otombl. Dnektponbsl. CTpoeHue

AJIEKTPOHHBIX 000JI0ueK aToMOB MepBbIX 20 XHMMHYECKHUX dieMeHToB Ilepmoamueckoii
cucremsl [[.J. MenneneeBa. XapakTepucTHKa XMMUYECKOTO IEMEHTA 110 €ro MOJIOKEHUIO B
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[Tepuonuueckoii cucreme .M. Menaeneera

3aKOHOMEPHOCTH  M3MEHEHHs  paaudyca  aTOMOB  XUMHYECKHX  3JIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO TpymnmaM M TepuojaM. 3HayeHue
[Iepuonnueckoro 3akoHa u Ilepuoauyeckoil cHCTEMbl XUMUYECKHUX 3JIEMEHTOB JJIsl pa3BUTUS
Hayku U npaktuku. .M. MenaeneeB — yu€Hblil U rpaKJaHUH

Xumuyeckass  cBsi3b.  KoBaneHTHass  (MOjdsipHas W HEMNOJIsIpHasi)  CBSI3b.
DNEeKTPOOTPULIATETbHOCTh XUMHUECKUX 3JIeMEHTOB. MoHHas cBs3b

Creneup oxkuciaeHus. OKHUCIHTCILHOBOCCTAHOBUTCILHBIC pCaKknuu. Hpoueccm
OKUCJICHHS B BOCCTaHOBJICHHA. OKHUCINTEIN U BOCCTAHOBUTECIIN

XVUMUYECKUIN 3KCIEPUMEHT: U3ydeHHE OOpa3loB BEIIECTB METAUIOB M HEMETAIJIOB,
B3aHMOI[eI>'ICTBI/IC rHApoKCHuaa NUHKa C paCTBOpaMu KUCIOT U lL[CJIO‘ICﬁ, IIPOBCACHUC OIIBITOB,
WUTIOCTPUPYIOIIMX IPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX —peakiuil (ropeHwue,
pPEeaKIMK PA3I0KEHUs, COCTUHECHHS)

9 KJIACC

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

BemectBo 1 xumunyeckas peakuus. [lopropenue

Ilepnonnueckuit 3akoH. llepuogmyeckas cucreMa XuUMHUYECKHUX dieMeHTOB J[.H.
MenneneeBa. CtpoeHue aToOMOB. 3aKOHOMEPHOCTHM B H3MEHEHHU CBOMCTB XUMHYECKHX
JJIEMEHTOB IEPBbIX TPEX NEPUOAOB, Kajus, KAJIbLHAA U UX COCIUHEHUH B COOTBETCTBHU C
IIOJIOXKEHUEM AJIEMEHTOB B lleproanyeckoi cucteMe U CTpPOEHUEM UX aTOMOB

CrpoeHue BellecTBa: BHJIbI XUMUYECKOW CBS3U. THIIBI KPUCTANIMYECKUX PEIIETOK,
3aBHCHUMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKON PEHIETKH U BUIA XUMHYECKOH
cBsi3u. Knaccudukanmss 1 HOMEHKIATypa HEOPraHWYECKHX BEHIECTB (MEXKIyHApoaHAs U
TpUBHAJIbHAsA). XHWMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIMXCS K pPa3iIMYHBIM KJlaccam
HEOPraHWYECKUX COCTMHEHMM, TEHETUYECKasl CBSI3b HEOPIraHUYECKUX BEIIECTB

Knaccudpukanys XUMHYECKHUX peakuui MO pa3IudyHbIM MpU3HAKaM (IO 4HCIy U
COCTaBy YyYacTBYIOIIMX B pEaKIUH BELIECTB, IO TEMJIOBOMY 3(PQeKTy, Mo H3MEHEHUIO
CTETNEeHEeW OKUCICHUSI XUMUYECKHUX JIEMEHTOB, 110 OOPATUMOCTH, [0 YYaCTHIO KaTalu3aTropa).
OK30- U 3HJIOTEPMUYECKHE pEAKLMU, TEPMOXUMHUYECKHE ypaBHEeHHUd. IloHATHE O CKOpOCTH
XUMUYECKON pEeaKLun

[TonsiTue 00 o0OpaTUMBIX M HEOOpAaTUMBIX XHUMHUYECKUX peakuusax. [loHstue o
TOMOTE€HHBIX U T€TE€pPOreHHbIX peakuusax. [loHsaTne o xummdeckoM paBHOBecHU. DaKTOPBHI,
BJIUSIIOLINE Ha CKOPOCTh XUMUYECKOM PEaKIuy U MOJIOKEHHE XMMHUUECKOI0 paBHOBECHUS

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE p€aKkuuu, SHGKTI)OHHI)II\/'I 0ajJlaHC OKHCIIMTEILHO-
BOCCTaHOBHUTEIbHOU pCaKkmuu. CocraBieHne ypaBHeHPIfI OKHCIHUTCIBbHO-BOCCTAHOBUTCIBHBIX
peaKuHﬁ C UCITOJIB30BAHUEM MECTOAA SJICKTPOHHOI'O OajnaHca

Teopus BIEKTPOJUTUYECKON AMCCOLMALMM. ODIEKTPOIUTHI U  HEDJIEKTPOJIHTHI.
KaTtnonsl, annonel. MexaHn3M JUCCONMAIIMN BEIIECTB C PA3JIMYHBIMU BUJIAMH XUMHUYECKOM
cBsi3u. Ctenenp qucconuanuu. CUIbHBIE U cladble NIEKTPOIUTHL. Peakiinu noHHOro oOMeHa.
VYcnoBuss TpOTEKaHUs peakIuii HOHHOTO OOMEHa, TOJIHBIE M COKpAaIIEHHBIE HMOHHBIE
ypaBHeHUs peakuuii. CBOMCTBa KUCJIOT, OCHOBAHUU W COJEH B CBETE€ MPEICTaBICHUN 00
AIIEKTPOIUTUYECKOMN qucconnanuu. KauecTBeHHbIE peakiiny Ha HOHBL. [loHsTHE O TMapOIN3E
colei

XUMHUYECKUH IKCIIEPUMEHT: 03HAKOMJIEHHE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEUIECTB — METAJUIOB M HEeMeTauloB (rpaduta M anMasa), CIOKHBIX
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BEIECTB (XJIOPHIa HATPHS); HCCIISIOBAHNE 3aBUCHMOCTH CKOPOCTH XUMHUYIECKOW pEakIuu OT
BO3JICHCTBUS Pa3NUYHBIX (AKTOPOB; WCCIEAOBAHUE DIIEKTPOIPOBOJHOCTH PACTBOPOB
BEIIECTB, MpoIlecca JUCCOIUAIIMM KUCJIOT, IIeJIoYeld M Cojici (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAJIOB); TPOBEICHUE OMNBITOB, WIUTFOCTPUPYIONUX TMPHU3HAKA TMPOTCKAHUS
peaknuii MOHHOro oOMeHa (0Opa3oBaHHE OCaJKa, BBIACICHHE ra3a, oOpa30BaHHE BOJIbI);
OTBITOB, WJUTFOCTPUPYIOIIUX TPUMEPHI  OKHCIUTEIBHO-BOCCTAHOBUTEILHBIX  PEaKIui
(ropeHue, peakluy Pa3ioKeHHsI, COCIUMHCHUS); paCcliO3HABAHUE HEOPTraHWYECKUX BEIICCTB C
MOMOII[bI0 KAYECTBCHHBIX PEAKIIMI Ha HOHBI, PEIICHUE SKCTICPUMEHTAIBHBIX 33/1a4

Hewmeramis! u ux COCANHCHUA

OO6mas xapakrepucTuka rajnoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEpHbIE
crenieHn okuciieHus. CTpoeHne W (PU3NMYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XvMHYecKHe CBOMCTBA Ha MpUMeEpe XJiopa (B3aMMOJAEHUCTBHE C MeTalllaMd, HeMeTaslllaMH,
miesioyamu).  XsopoBojopoa. ConstHash KHCIIOTa, XMMHYECKHME CBOMCTBA, MOJIyYCHHE,
npuMeHeHue. JleficTBue Xjopa M XJIOPOBOJOpPOJAa Ha OpraHU3M uejoBeka. Baxkneiimiue
XJIOPUBI U UX HAXOXKIACHHUE B IPUPOJIC

OObmas xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue n (pu3NYecKue CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOpPOJ1a U Cepbl. AJUIOTPOIIHBIE MOAU(UKAIIMM KUCIIOPOAA U cepbl. XUMHUUYECKUE CBOMCTBA
ceprl. CepoBosiopoJl, cTpoeHHe, pU3NYEeCKUe U XUMHUYecKue cBoiicTBa. OKCHIBI cepbl Kak
IPEJICTaBUTENIN KUCIOTHBIX OKCUJ0B. CepHast KUCIIOTa, (PU3NUECKHEe U XMMHUUECKHUE CBOMCTBA
(oOme Kak MpeacTaBUTENs Kiacca KHCIOT M creuuduueckue). XUMHUYECKUE PEeaKIHH,
JeXale B OCHOBE IPOMBIIIICHHOTO CHoco0a MOJIydyeHus: CepHON KuciotTel. [Ipumenenue.
Conn cepHOM KHUCIIOTBI, KAaUECTBEHHAasl peakuus Ha cynb(ar-uoH. Haxoxnenue cepel u eé
COCIMHEHUN B INpUPOJE. XUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOWIEH Cpeabl COCAUHEHUSIMHU
ceppl (KUCIOTHBIE JIOKIHM, 3arpsA3HEHHE BO3/AyXa M  BOJOEMOB), CIIOCOOBI  €ro
IPEIOTBPALLICHUS

OOmast xapakrepucTuka 31eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHbIe CTENEHH OKHUCIEHHs. A30T, pacnpocTpaHEHHEe B Npupoae, (QpuU3MUecKue Hu
XuMHueckue cBoiictBa. KpyroBopor aszora B mnpupoge. AMMHMAK, €ro (QuU3NYecKue u
XMMHUYECKHE CBOWCTBa, MOJydeHHWe M npuMeHeHue. Conu aMMOHMs, MX (QHU3MUECKUEe U
XUMHYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiids Ha MOHBI aMMOHUsS. A30THas
KHCIIOTa, €€ MojyyeHue, pu3ndeckue U XMMHUYECKHe CBOMCTBa (00IIMe Kak MpeCcTaBUTENs
KJlacca KUCIOT U cnenuguyeckue). VMcnonap3oBaHue HUTPATOB U COJIEH aMMOHUS B KaUeCTBE
MHUHEpAJIbHBIX yI00peHui. XUMHUYECKOe 3arpsi3HEHHE OKpYKarollled cpeJibl COeINHEHUSIMU
a3oTa (KMCIIOTHBIE JI0%K]U, 3aTpsI3HEHNE BO3/1yXa, T0UBbI U BOJIOEMOB)

®ocdop, amnorponHbie Moaupukauuu ¢Gocdopa, ¢GUINYECKHE U XUMHUYECKUE
coiictBa. Oxcua gochopa(V) u dhocdopHas kucnora, Gu3nuecKre U XUMHUIECKHE CBONCTBA,
nosyuenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX YIOOpEHUH

OOmast xapaktepucTtuka 3yeMeHToB |VA-rpynmnbl. OcoO€HHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIe CTEIECHU OKHUCJICHUS. VYruepon, aJIIOTPOIIHBIE MoaupUKauy,
pacrpocTpaHeHue B mpupoae, (u3nueckue ¥ XHUMHUYECKHE CBOHCTBa. AncopOrus.
KpyroBopor yriaepoma B mpupoge. Okcuuabl yriepoja, UX (GU3NYECKHE U XHUMHUYECKHE
CBOWCTBA, NECTBHE Ha JKUBBIE OPraHU3MBI, MOJIY4YEHHE M IMPHUMEHEHHE. DKOJIOTHYECKHE
npoOnemMbl, cBsizaHHBIE ¢ OkcuaoM yriaepona(lV); rumoresa TI00aTBHOTO TMOTEIICHUS
KJIMMaTa; TMapHUKOBBIM >(dexT. YrombHas Kuciora U e€ coilu, uxX (¢U3NYEecCKue Hu
XUMHNYECKHUEC CBOﬁCTBa, MOJIY4YCHHUE W INMPHUMCHCHUC. KauecTBennas pCaKknuusg Ha Kap6OHaT'
uoHbl. Mcnonp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH M CEIbCKOM
XO035IUCTBE

HepBOHaanBHBIe MOHATHSA 00 OpPraHn4Y€CKrUX BEIICCTBAX KaK O COCIAUWHCHHIAX
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yriepoaa (MeTaH, 3TaH, 3TWUJIEH, alleTWJeH, 3TAaHOJ, IJIMIEPUH, YKCycHas Kuciota). Ux
COCTaB M XMMHYECKOe CTpoeHue. [loHsATHE 0 OMONOTMYecCKH Ba)KHBIX BEIIECTBAX: KHUPaX,
Oenkax, yrieBoJax — U UX POJIM B )KM3HH YeJoBeka. MarepuaibHOE €IMHCTBO OPraHUYeCKUX
Y HEOPTraHWYECKUX COCTUHEHHI

Kpemuuii, ero ¢usznyeckne M XMMHYECKHE CBOMCTBA, MOJIYYEHHUE M MPHUMEHEHHE.
Coenunenuss kpemHuss B mnpupone. OOmme mpexacraBienus o0 okcuue kpemHusas(1V) u
KpeMHHEBOM kucaote. CHUIIMKATHI, UX HCIIOJIb30BaHKE B OBITY, MEAUIIMHE, TPOMBIIUICHHOCTH.
Baxwueiimue crpouTenpHble MaTepualbl: KEpaMHKa, CTEKJIO, IIEeMEeHT, OETOH, Kele300€eTOH.
[Tpobnembl ©€30maCHOTO HCIIOJIB30BAHMS CTPOMTEIBHBIX MAaTEpHAIOB B IIOBCEIHEBHOU
KU3HU

XUMHUYECKUN HKCIIEPUMEHT: U3yueHrue o0pa3lioB HEOPTAaHMUECKUX BEIECTB, CBOMCTB
COJITHOM KHUCJIOTBI; MPOBEIEHNE KAYECTBEHHBIX PEaKIM Ha XJIOPHUI-WOHBI U HaOIIO/IEHUE
MPU3HAKOB MX MPOTEKAHUS; OIBITHI, OTpPaKAIOIUe (PU3NICCKUE M XMUMHUYECKHE CBOWCTBA
TaJIOTEHOB U UX COeIMHEHUH (BO3MOKHO MCIIOJIb30BaHUE BUJIEOMATEPHAIIOB); 03HAKOMIICHHE
¢ oOpasmamMu XJOPUAOB (TajJoreHUIOB); O3HAKOMIJICHME C oOpa3lamMu cepbl U €€
COEIUHEHUSIMU (BO3MOXKHO HCIIOJb30BaHHE BHUAEOMATEpUANIOB); HaOIIOJIEHHWE IMpolecca
o0yrauBaHusl caxapa IOJA JEHCTBHEM KOHLEHTPUPOBAHHOM CEPHOM KHCIOTHI; U3Yy4EHHE
XUMHUYECKHX CBOMCTB pa30aBICHHON CEPHOI KUCIIOTHI, IPOBEACHHE KaueCTBEHHOW peakiuu
Ha cynb(}aT-uoH W HaONIOCHUE MPU3HAKA e MPOTEKAHUS, O3HAKOMIICHUE C (PU3NICCKUMU
cBoiictBamMu  a30Ta, (¢ochopa U HMX COCAMHEHHH (BOSMOXKHO  HCIOJb30BaHUE
BUJICOMATEPHAJIOB), 00pa3aMu a30THHIX U (HOCHOPHBIX yIOOpEHUI; TToTydeHre, COOUpaHue,
pacno3HaBaHUE U U3yYEHUE CBOICTB aMMUAaKa; MPOBEJCHUE KaUYECTBEHHbBIX PEAKIMil Ha NOH
amMmMoHHMST ¥ (¢ocdar-nOH W W3ydyeHUE TNPU3HAKOB UX MPOTCKAHHS, B3aUMOJICHCTBUE
KOHIEHTPUPOBAHHON  a30THOM  KHUCJIOTHI C  MeOpl0  (BO3MOXHO  HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); HW3YYCHHE MOJCJIed KPHUCTAUIMYSCKUX PEImETOK anmasza, rpadura,
dbymiepeHa; O3HAKOMJIIEHME C  TPOLECCOM  aAcOpOLMU  pacTBOPEHHBIX  BEIIECTB
AKTUBUPOBAHHBIM yIJAEM U  YCTPOMCTBOM TMPOTHBOTa3a; IOJy4yeHUEe, COOMpaHHeE,
pacno3HaBaHUE U U3YYEHUE CBOMCTB YIJIEKUCIIOrO ra3a; IpoBeIeHHE KAYECTBEHHBIX pPEeaKIUuil
Ha KapOOHAT- ¥ CUJIMKAT-UOHBI M W3YYCHHE MPHU3HAKOB UX MPOTEKAHHS; O3HAKOMIICHHUE C
MPOIYKLIHUENW CUIIMKATHOM IMPOMBIIUIEHHOCTH; PEIICHUE SKCIEPUMEHTAIIBHBIX 3a7a4 M0 TeME
«BaxkHenme HeMeTaJUTbl U UX COEIUHEHUS»

Mertasuibl ¥ X COeAMHEHUS

OO6mrast xapakTepUCTUKA XUMHUYECKHX DJJIEMEHTOB — METAJIOB HAa OCHOBAaHUU HX
nonoxkeHuss B Ilepuommueckoirt cucreMe xumuueckux osnemeHTtoB J[.M. MenneneeBa u
ctpoeHust aroMoB. CrTpoeHue MeTawioB. MeTtaminueckass CBsS3b M METaJTUYECKas
KpUCTAJUTMYECKasl PelIE€TKa. DIEKTPOXUMUUYECKHUM psAJl HAPSKEHUN METaJNIOB

dusznueckue W XHUMHUYECKHE CBOHCTBa MeTayuioB. OOIue CrocoObl MONTydeHHs
MmeTauioB. [loHATHE O KOPPO3UM METAIIIOB, OCHOBHBIE CITOCOOBI 3alIUTHI UX OT KOPPO3UH.
CmnaBbl  (cTamb, 4YYryH, [AIOPIIOMUHUM, OpoH3a) M HMX NpUMEHEHHe B OBITYy U
IPOMBIIICHHOCTH

[[lenounsle MeTayabl: MOJNOKEHHE B Ilepuoauyeckoll CHUCTEME XUMHYECKHX
anemenToB JI.M1. MenzeneeBa; CTpoeHHE NX aTOMOB; HAX0XKJIEHHE B ITpupoae. Puznueckue u
XUMHYECKHE CBOMCTBA (Ha mpuMepe HaTpus M Kamus). OKCuAbl M TMIPOKCHABI HATpUS U
Kajus. HpI/IMeHeHI/Ie HICJIOYHBIX METAJIJIOB U UX COG)II/IHGHI/II\/’I

[Ilemo4yHO3EMENBHBIE METAJIBI MarHUM W KaJdbLUi: NoOJIoKeHHe B llepronnueckon
cucreMe xummudeckux snemeHToB .M. MenzeneeBa; cTpoeHue UX aTOMOB; HAXOXICHHUE B
npupoae. PU3MYECKHME W XHUMHUYECKHE CBOWCTBA MarHusg W Kaiblusd. Baxkseimmue
COCMHEHUS KalbLus (OKCHJA, TUAPOKCHI, cosn). JKECTKOCTh BOJBI M CIIOCOOBI €€
YCTPaHEHHUs
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AmomuHuil: nonoxenue B lleproguyeckoil cucteme XxuMuyeckux anemeHTtoB J[.U.
MeHnneneeBa; CTpOEHUE aTOMa; HaxO0XKJIeHUe B npupoe. Gru3nueckue u XUMUYECKUE CBOKWCTBA
amroMuHMS. AMDOTEpHBIE CBOMCTBA OKCHJIA M THAPOKCH 1A ATFOMUHUS

Kenezo: mnonoxenune B Ilepronnueckod cucremMe XuMHYeCKux a3yemeHtoB JI.M.
MeneneeBa; CTpOCHHE aToMa; HaxOXJAeHHEe B mpupojae. DPu3nueckue M XUMHYECKUE
cBorcTBa skene3a. Oxcuawl, ruapokcunbl u comm xene3a(ll) u sxenesa(lll), ux cocras,
CBOMCTBA U IIOJIyYEHUE

XUMHUECKUI 3KCIIEPHUMEHT: O3HAaKOMIICHHE ¢ 00pa3llaMH METaJUIOB M CILIABOB, UX
(GUBHYECKUMU CBOWCTBAMHU, W3YYCHHE PE3yJbTaTOB KOPPO3HH METAUIOB (BO3MOXHO
UCIIOJIb30BaHUE BHUJICOMATEPUAIOB), OCOOCHHOCTEH B3aWMOJICHCTBUS OKCHIA KalblUsi W
HATpUs C BOAOH (BO3MOXKHO HCIIOJB30BaHME BUAECOMATEPHAJIOB); HCCIEIOBAHUE CBOWCTB
KECTKOM BOJBI; TIpoIlecca TOPEHHs JKelie3a B KUCIOpojae (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); MPHU3HAKOB MPOTCKAHUS KAYECTBEHHBIX pEaKIHMi Ha HMOHBI (Marxus,
KaJblus, anroMuHus, 1uHKa, xeneza(ll) u xeneza(lll), mexu(ll); HaGmonenue u onucaHue
MPOIIECCOB OKpAlIMBaHUS IUIAMCHH WOHAMU HATPHsI, Kaiusl W Kaablus (BO3MOXKHO
UCIIOJIb30BAaHUE BHJICOMATEPUAIIOB); HCCIICOBaHUE aM(OTEPHBIX CBOKMCTB T'HUAPOKCHIA
ATIOMUHUS W TUAPOKCHIA IIMHKA;, PpEIICHHE OJKCIEPUMEHTAIBHBIX 33Jad TI0 TeMe
«BakHeime MeTauibl B UX COCITUHCHUSD

Xumus u OKpYyKaromiasa cpeaa

HoBrie MaTcepHrajibl U TCXHOJOI'MH. Bemecta u MaTcpuaJibl B HOBC@HHGBHOﬁ KHN3HHU
YeI0BEKA. XUMHS U 310pPOBLE. be3omacHoOe HCIIOIB30BaHKE BEIIECTB U XUMHUCCKUX peaKIII/Iﬁ
B 6LITy. HepBaﬂ ImoMoOHIb IIPU XUMHUYICCKHUX OKOIraX U OTPAaBJICHUAX

OCHOBBI 3KOJIOTUYECKOM TI'PAMOTHOCTH. XHMHUYECKOE 3arps3HEHUE OKPYKarOLIECH
cpensl IIJIK. Ponp xumuu B pelieHuu sKojoruyeckux mnpodsieM. IIpuponHble MCTOYHMKU
yIJI€BOAOPOAOB (Yrosib, MPUPOAHBIA a3, HE(TH), MPOAYKTHI MX MEpepabOTKHU, UX POJb B
OBITY U IPOMBIIIIIEHHOCTH

XUMUYECKUN SKCIEPUMEHT: H3ydyeHue o00pa3lioB MaTepualioB (CTEKJIO, CIUIaBbl
METAaJUIOB, TOJUMEPHbIE MaTepHaJIbl)
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ITPOBEPAEMBIE HA OI'S 10 XUMHUH TPEBOBAHUSI K PE3YJIbTATAM
OCBOEHHMSA OCHOBHOH OBPA30OBATEJIBHOU ITPOI'PAMMbI OCHOBHOTI'O OBIIET'O

OBPA3OBAHUA

Kon
NMpPoBePSIEMOro
TpeOoOBaHUSA

IIpoBepsiemble Tpe0OBaHMS K MPeAMETHBIM pe3yJbTarTaM 0a30BOro
YPOBHSI OCBOEHHMSI OCHOBHOH 00pa3oBaTe/ibHOl MNPOrpaMMbl OCHOBHOIO
o01mero oopazosanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

1.2

O T[I03HAaBAaGMOCTU  SIBICHMWA MpPUPOJBI, TOHUMAaHHE OOBEKTHBHOM
3HaYMMOCTH  OCHOB  XUMMYECKOW HaykKl Kak oOOJacTH  COBPEMEHHOIO
€CTECTBO3HAHMUS, KOMIIOHEHTa OOIIeH KyJIbTYpbl M IMPAKTHYECKOW AEATEILHOCTH
YeJI0OBEKa B YCJIOBMSIX COBPEMEHHOI'O OOLIECTBA; MOHMMAaHUE MECTa XUMHM Cpeau
JPYIUX €CTECTBEHHBIX HAyK

O HAy4YHbIX MCTOAAX IIO3HAHUSA, B TOM YHCIC OSKCIHCPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCETOJAAX HUCCICAOBAHUSA BCHICCTB U H3YUCHUA XUMHUYCCKUX
peaKHHﬁ; YMCHHE HCIIOJIB30BaTh MOJACIIN JIA 00BSICHEHHS CTPOCHUSA aTOMOB H
MOJICKYJI

13

0 cdepax mnpodeccCHOHATBHONW AEATEeIbHOCTH, CBS3aHHBIX C XHUMHUEH H
COBPCMCHHBIMH TCXHOJIOTUAMH, OCHOBAHHBIMU Ha JOCTUIKCHHAX XUMHYECKOU
HAyKH, YTO MO3BOJIUT OOYYAIOIIMMCS paccMaTpUBaTh XUMHIO Kak cdepy cBoei
Oynymieit mpohecCHOHALHOM ACSITETLHOCTH U ClIeTAaTh OCO3HAHHBIA BBIOOP XUMUU
KaKk MpouiapHOrO MpeaMera MpH MEepexojJe Ha YpPOBEHb CPEIHEro OOIIero
o0pazoBaHus

Bianenne cucreMoll XMMHUYECKMX 3HAHUM M YMEHUE NPUMEHATH CUCTEMY
XUMHUYECKHUX 3HAHUH, KOTOpasl BKJIIOYAET:

2.1

2.2

Ba)KHEHIINEe XUMHUYECKUE MOHATHS: XUMHUYECKUN 3JIEMEHT, aTOM, MOJIEKYyJa,
BEIIECTBO, MPOCTOE M CJIOXHOE BEIIECTBO, OAHOPOAHAs M HEOAHOPOJHAs CMECh,
OTHOCHUTENIbHBIE aTOMHAasi M MOJIEKYJISIpHAas MaccChl, KOJMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsi Macca, MOJISIPHBIM 00BEM, OKCHJI, KUCJIOTa, OCHOBAHUE, COJb (CPEIHSIS),
XMUMUYECKasl peaKLus, PeakUud COCIUHEHMs, peaKkIMU Ppa3IoKeHHs, peaKuu
3aMEIICHUs, peakuu OOMeHa, TeIUIOBOW J(PQEeKT peakuuu, DdSK30- U
SHJIOTEPMHUYECKHE PEAKIIMH, PAacTBOpP, MaccoBas OIS XHMHUYECKOrO 3JIEMEHTa B
COEIMHEHUH, MaccoBas J0Jsl U IMPOLEHTHAs KOHIIEHTpAIUsl BEIeCTBa B pacTBOpE,
A7pO aroMa, OSJIEKTPOHHBIA CJIOM aroma, aToMHas OpOUTalb, paguyc aToma,
BAJIEHTHOCTh, CTETIEHb OKHCIICHUS, XMMUYECKas CBS3b, JJIEKTPOOTPUIATEIEHOCTD,
HOJISIPHAsE U HEMOJIIpHAs KOBAJIEHTHAas CBSA3b, MOHHAs CBSA3b, METAIMUECKas CBA3b,
KPHUCTAJUTNYECKas pemeTka (aToMHasi, MOHHASI, METAITMYECKas, MOJICKYJISIpHAst ), HOH,
KaTHOH, AaHHOH, SJIEKTPOJIUT W HEIJIEKTPOJUT, SIEKTPOIUTUYECKAsl IUCCOLMAIUS,
pEeaKM  HMOHHOIO  OOMEHAa,  OKHCIMTEIbHO-BOCCTAHOBUTENbHBIE  PEAKIIUH,
OKHCITUTENTb M BOCCTAHOBUTENb, OKHUCJICHHE M BOCCTAHOBJICHHE, DJIEKTPOJIU3,
XMMUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMble pPEaKlUH, CKOPOCTb
XUMHUYECKOU peakiuu, karanusarop, [1JIK, koppo3nus MeTanos, crijiaBsl

OCHOBOIOJIAralolue 3aKOHbl ~XMMHMH: 3aKOH COXpaHEHMsI  Macchl,
nepuonuueckuii 3akoH J[.M. MenzaeneeBa, 3aKOH IOCTOSHCTBAa COCTaBa, 3aKOH
ABoraapo

TEOPHH XUMHHU: aTOMHO-MOJICKYJISIPHASI TEOPHSI, TEOPHSI SJICKTPOITUTHIECKON
JICCOLIMALIUU

BrnaneHnne ocHoBaMM XHUMHUYECKOM T'paMOTHOCTH, BKJIFOYAIOIISH:
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YMEHHE TMPaBUIBHO HCIIOJIb30BAaTh M3yYEHHBIE BELIECTBA M MaTepuaibl (B
TOM YHMCIJIE€ MUHEpaJIbHbIE YJOOPEHUs, METAUIbl M CIUIABbI, MPOIYKTHI IepepadoTKU
MPUPOIHBIX UCTOYHUKOB YTIEBOIOPOAOB (YT, IPUPOIHOTO ra3a, HedTu) B OBITY,

3.1 CEeJIbCKOM XO3SIICTBE, HAa MPOW3BOJCTBE M MOHMMaHUE 3HAYCHHS >KUPOB, OCIIKOB,
YIJIEBOJIOB JUIsSl OPraHKU3Ma YeoBeKa; yMEHHE MPOTHO3UPOBAThH BIMSHUE BEUIECTB U
XMMHUYECKHX TIPOIIECCOB HA OPraHU3M 4YEJIOBEKa M OKPYKAIOUIYI0 HPUPOIAHYIO
cpeny

39 YMEHHE UHTETPUPOBATh XUMUYECKUE 3HAHUS CO 3HAHUSIMU JIPYTUX YUeOHBIX
PEeIMETOB

HaJW4yue OombITa paboThl C PA3IMYHBIMM HCTOYHHKAMU HH(OpManuu Mo

3.3 XUMUHM (HaydyHasT M HAy4YHO-TIOMYJSIpHAS JIMTEepaTypa, CJIOBapH, CIPABOYHUKH,

MHTEPHET-PECYPCHI)
yMEHHE OOBEKTUBHO OILIGHHBATh HMHQPOpPMAIMIO O BEIIECTBAX, HX

3.4 MPEBPAIICHUSIX W MPAKTUYECKOM MPUMEHCHHH W YMEHHE HCIOJIBh30BaTh €€ IS

pelieHus yueOHO-TI03HaBaTeNbHbIX 33124
Bnagenue ocHoBaMU TOHATUHHOTO ammapara ¥ CHMBOJHYECKOIO S3bIKa

4 XUMHUHM JUIE  COCTAaBJICHHS (OPMYJ HEOPTaHWMYECKHX BEIIECTB, ypaBHEHUUN
XUMHYECKHX peaklMii; OcHOBaMU Xxumuueckoil HomeHknatypsl (IUPAC wu
TPUBUAIBHOM )

YMeHue oOBSICHATE CBS3b TOJIOKEHUS dJIeMeHTa B [lepuonndeckoii cucreme

5 C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS AaTOMOB XHMMHYECKUX DIIEMEHTOB
(cocraB u 3apsin sapa, oOIIee YUCIIO AIEKTPOHOB), pacpeieieHueM JIEKTPOHOB 10
SHEPreTUYEeCKUM YPOBHSM aTOMOB MEPBBIX TPEX MEPHOJIOB, KAUs U KaIbIIHS

[IpencraBieHre O MEPUOIUYECKON 3aBUCUMOCTH CBOWCTB XUMHYECKHX

6 DIIEMEHTOB (paAMyC aroma, 3JIEKTPOOTPUIATEIBHOCTH), MPOCTBIX U CIOXKHBIX
BEIIECTB OT MOJOKEHUs 311eMeHTOoB B [lepuonnyeckoii cucreme (B MallbIX EpHOAax
Y TJIaBHBIX TIOJI'PYIINAX ) U AJIEKTPOHHOTO CTPOSHUS aToMa

7 YMmeHue kinaccupuIpoBaTh:

7.1 XUMHUYECKUE ITTEMEHTHI

7.2 HEOPraHUYeCKHEe BEIlIeCTBa

7.3 XUMHYECKHE PEAKIIUN

8 YMeHue onpenensiTh:

8.1 BaJICHTHOCTh M CTETMIEHb OKHCIEHUSI XUMUYECKUX DJIEMEHTOB, 3apsii HOHA

8.2 BHJT XUMHYECKOU CBSI3U M THUIT KPUCTAIUTHYECKON CTPYKTYPHI B COCTUHEHUSIX

8.3 XapakTep Cpebl B BOAHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHIA)

8.4 OKHCITUTEh U BOCCTAHOBUTEIb

9 YMeHne XxapakTepu30BaTh GU3NIECKAE M XUMUYECKHE CBOMCTBA!

9.1 MPOCTHIX BEMIECTB (KUCIOPOX, O30H, BOJOPOJ, TpaduT, aama3, KPEeMHHUH,
a3oT, pocdop, cepa, XIop, HATPUH, KUK, MAarHUH, KAIBIUHA, ATFOMIUHHM, )KeIe30)

CIIO)KHBIX BEIIECTB, B TOM YHCJI€ MX BOJHBIX PacTBOPOB (BOAa, aMMHAK,
XJIOPOBOAOPOJ, CEPOBOJOPOJ, OKCHIBI M THAPOKCHABI MetauioB |-IIA rpymm,

9.2 amomunus, meau (Il), nuaka, sxemeza (Il u Il), okcuasr yrmepoma (Il u V),
kpemuus (1V), azora u ¢dochopa (Il u V), cepsr (IV u VI), cepuucras, cepnas,
a30THCTas, a30THas, pochopHasi, yrojbHast, KpDeMHHEBAS KIUCJIOTA U UX COJIH)

MIPOTHO3UPOBATh M XapaKTEPHU30BaTh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT

9.3 UX COCTaBa M CTPOCHUs, MPUMEHEHHE BEUIECTB B 3aBHUCHMOCTH OT HUX CBOMCTB,

BO3MOXHOCTD ITPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHEBIX YCIIOBUAX
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YMeHue cocTaBisTh MOJEKYJISApHbIE U MOHHBIE YPAaBHEHUS peakiuil, B TOM

10 )
qHCIe!
10.1 peakiuii HFOHHOro 0OMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUil
103 WUTIOCTPUPYIOIINX XUMHYECKHE CBOWMCTBA HM3YyUYEHHBIX KJIacCcOB (TPYIII)
HEOPTaHMYECKUX BEIICCTB
10.4 MOATBEPIKIAIONIUX TEHETHYECKYIO B3aUMOCBSI3b MKy HUMHU
11 YMeHUe BEIYHUCISTh (IPOBOJUTH PACUETHI):
111 OTHOCHUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BEIIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOI'0 3JIEMEHTa B COSIMHEHUHU
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 [0 ypaBHEHUSM XUMHUYECKUX PEaKIMid W HAXOAWTh KOJIWYECTBO BEIECTBA,
00BEM M Maccy peareHTOB WX MTPOYKTOB PEAKIIUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH METOJaMHU HAy4yHOTO TMO3HaHMs (HAONOJIeHHEe, H3MEPEHUE,
12.1 OKCIIEPUMEHT, MOJICIIMPOBAHKE) MPU M3YYCHHH BEUICCTB W XUMUYCCKUX SIBJICHHIA,
yMeH#e chopMyIHpoBaTh MPOOIEMY U MPEUIOKHUTD MTYTH €€ peleHHs
122 Oe3o0macHoil paboThl C XUMHUYECKIUMH BELIECTBAMH, XMMHUECKOHN MMOCY0i U
1a00paTOPHBIM 000PYIOBaHUEM
MpaBUjIaMHi O€30MacHOTO OOpamIeHHsI C BEIIECTBAMH, HCIIOJIB3YEMBIMH B
MOBCE/IHEBHOM KHM3HU, MpaBUJIAMHU TOBEICHUS B IENAX COEpeKeHUs 370POBbS U
12.3 OKpYKarollel MPUPOAHON Cpelbl; MOHMMAaHKe Bpeaa (OMacHOCTH) BO3ACUCTBUS Ha
JKUBBIC OpPTaHU3MBI  OMPEACIEHHBIX BEIICCTB, CIIOCOOOB YMEHBIICHHS U
MPEIOTBPAIICHHS UX BPEIHOTO BO3ACHCTBUS
13 Hannume mnpakTUyecKWX HABHIKOB IUIAHUPOBAHUS M OCYIIECTBIICHUS
CIIeTYIOIINX XUMHUYECKUX IKCIIEPUMEHTOB:
M3YYCHHE W ONHCAHWE (PU3UYECKUX CBOWCTB BEIIECTB, O3HAKOMIICHHE C
13.1 bU3UYECKUMU U XUMHYECKUMH SIBJICHUSIMH; OTBITHI, WLTIOCTPUPYIOIINE MPU3HAKH
MPOTEKAHUS XUMHUYECKUX PEaKIInii
13.2 M3y4YeHre Croco00B pa3/IeieHus] cMecei
MOJTyYeHHEe KHCIOPOAa W M3ydeHHE €ro CBOWCTB; MOJyYeHHE BOJOpPONa U
13.3 M3YYEHHUE €r0 CBOWCTB; MOJY4YEHHE YTJIEKHCIOTO ra3a W HM3Y4YeHHE ero CBOWCTB;
MOJTyYeHUE aMMHaKa M U3YICHHE €ro CBOMCTB
13.4 TPATOTOBJICHAE  PAacTBOPOB ¢ ONpENENEHHOM  MAaccOoBOW  J0JIer
pacTBOPEHHOTO BElIECTBA
135 MIPUMEHEHNE UHIUKATOPOB (JJaKMyca, METUIIOpaHXkXa U (?eHombTaneHHa) JUTSt
oTpesieNieHus] XapaKkTepa Cpellbl B pacCTBOpPaxX KUCIOT U Ienouen
WCCIIeIOBAaHUE M OMNKMCAHHE CBOWCTB HEOPTaHUYECKUX BEIIECTB Pa3IMUHBIX
KJIaCCOB; HM3YyYEHHE B3aWMOJICHCTBHS KHCJIOT C METaJUIAMH, OKCHAAMH METaJUIOB,
13.6 pacTBOPUMBIMA W HEPaCTBOPHUMBIMH  OCHOBAHHUSIMH,  COJSIMU;  TOJIy4CHHE
HEPACTBOPUMBIX OCHOBAaHWH; BBITCCHCHHE OJHOIO METa/Ula JIPYTUM W3 PacTBOpa
COJIW; UCClIeJIOBaHHE aM()OTEPHBIX CBOMCTB TMAPOKCUIOB aTFOMUHUS U IIMHKA
pelleHre DJKCIEPUMEHTANbHBIX 3a1ad 1Mo TemMaMm: «OCHOBHBIE KJIacChl
13.7 HEOPraHUYECKUX COCTUHCHHI; «INEKTPOTUTHYECKAS JTCCOITHAITHS,;

«Baxneye HeMeTalllIbl U HUX COCOAUHCHUA, «BaxHelmmue MeTalIbl U HX




31

COCOAUHECHU A

XUMUYECKHUE DKCIEPUMEHTBI, WUIIOCTPUPYIOIIUE IPU3HAKU IPOTCKAHUS
peaxIyii HOHHOTO 0OOMEHa; Ka4eCTBEHHBIE PEaKIIMU Ha MPUCYTCTBYIOIINE B BOJAHBIX

13.8 pacTBOpax HOHBI: XJIOpHIA-, OpOMHI-, HMOIUI-, Ccyiabdar-, docdar-, kapOoHaT-,
CWIMKAT-aHUOHBI, TUIPOKCUI-MOHBI, KATHOHBI aMMOHHS, MAarHHs, KaJbIuUsi,
TIOMUHMS, Kene3a (2+) u xxenesa (3+), menu (2+), MUHKA

14 YMeHnue:

14.1 MPENCTaBIATh  PE3yNbTaThl  dKCIepUMEHTa B (opMe  BBIBOJOB,
JI0Ka3aTebCTB, TPAQHUKOB U TAOJHUI] M BBISIBIATH SIMIIMPHUYECKHE 3aKOHOMEPHOCTH

yCTaHABJIMBATh CBS3M MEXJY pETbHO HAOIIOAaeMbIMA XUMHUYCCKUMHU

14.2 SIBIICHUSIMU ¥ TIPOLIECCAMH, TMPOUCXOSAIIMMUA B MAaKpO- U MUKPOMHpPE, OOBSICHATH

IMPUYUHbI MHOFOO6paSI/I$I B€IICCTB




32

INEPEYEHb JJIEMEHTOB COIEPXAHUSA, INPOBEPAEMBIX HA OCHOBHOM

IroCYIZAPCTBEHHOM 3K3AMEHE 110 XUMHWH

Kon

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

Uucteie BemecTBa u cMecu. CiocoObl pa3ziesieHus: cMecei

ATOMBI U MOJICKYJIBI. Xumudaeckue 3neMeHThl. CHMBOJIBI XUMHYECKHX JJIEMEHTOB.
HpOCTHe " CJIIOKHBIC BEIICCTBA.

Xumuueckass (opmyna. BaneHTHOCTP aTOMOB XHWMHYECKHUX 3JeMeHTOB. (CTemneHb
OKHCIIEHUS

3aKoH MMOCTOSIHCTBA cocTaBa BenlecTB. OTHOCUTENbHAs aTOMHasi Macca. OTHOCUTENNbHAS
MoOJIEKYJIsIpHasi Macca. MaccoBast 1011 XUMHUYECKOI'0 2JIEMEHTA B COEMHEHUU

KonmnuectBo BemectBa. Monb. MonsipHas Mmacca. Monsipabiii  00bEM  Ta30B.
B3anmocBs3b KOJIMYECTBa, MACCHI U YHCTIA CTPYKTYPHBIX €IMHUI] BEIIECTBA

duznyeckue M XUMHYECKUE SBJICHUSA. XHUMHYECKas pcaKuusg u eé IIPpHU3HAKU. 3aKoH
COXpPaHCHUA MACChbl BCIICCTB. XUMHUYEeCKHUe YpaBHCHHA

[lepuonnueckuii 3akoH u [leproamueckas cucTeMa XUMHUYECKHX dyeMeHTOB J[.U.
MenneneeBa. CTpoeHre aTOMOB

Ilepnonnueckuit 3akoH. Ilepmoauueckas cucreMa XHMHUYECKUX dieMeHToB .M.
MenneneeBa. Ilepuonbl u rpynnel. PU3NYECKUH CMBICT NOPSAKOBOIO HOMEpPA, HOMEPOB
IIEPUO/1a U IPYIIIBI 2JIEMEHTA

Crpoenune aromoB. CocraB aToMHbIX danep. W3oromsl. OnexkTponsl. CTpoeHue
3JIEKTPOHHBIX 000JI0ueK aToMOB IMepBbIX 20 XuUMHUUECKHUX 3ieMeHTOB Ilepumoauueckoii
cucremsl .M. Menneneesa

3aKOHOM€pHOCTI/I B H3MCHCHHHU CBOHCTB XHMHUYCCKHX DJJICMCHTOB MEPBBIX TpéX
NepruoaoB, KaJlvid, KaJIbLHA (paz[I/cha AaTOMOB, 3JICKTPOOTPULATCIIBHOCTHU, MCETAINIMYCCKUX U
HEMCTAIINIMYCCKUX CBOﬁCTB) n ux COGI[I/IHGHI/Iﬁ B COOTBETCTBHHU C ITOJOKECHUEM 3JICMCHTOB B
HepHOI[I/I‘{eCKOﬁ CUCTCMC U CTPOCHUCM HUX ATOMOB

Crpoenue BeniecTra

Xumuueckasi  cBsi3b.  KoBanmeHTHas  (moJjsipHass U HEMOJIApHAsi)  CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3J1IeMeHTOB. MoHHas cBsA3b. MeTamnueckast CBs3b

Tunsl kpucTAIUIMYECKUX PEHIETOK (aTOMHas, MOHHAs, METaJUIMYecKas), 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H

Baxneiimme npeacTaBUTeNM HEOPraHMYECKUX BelleCTB. HeMeTaubl 1 X COeMHEHNs.
Mertamibl 1 X COeAUHEHUS

Knaccupukanuss u  HOMEHKJIATypa  HEOPraHMYECKUX  COEAMHEHHUI:  OKCHJIOB
(coneoOpa3yromire: OCHOBHBIE, KHCIOTHBIE, aMpOTEpHBIE) U HECOIe00pa3yrolre; OCHOBAHUM
(énoyn U HepaCTBOPUMBIE OCHOBAHHUSA); KUCIOT (KHCIOPOJCOEpKaIIe U OECKUCIOPOIHBIE,
OJIHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPETHUX U KHCIIBIX)

dusnyeckue U XMMHUYECKHE CBOWCTBAa MPOCTHIX BEIIECTB-HEMETAIJIOB: BOJOPOJA,
XJIOpa, KUCIIOPO/a, cephl, a30Ta, Gpocdopa, yriepoaa, KpeMHHUS

dusnyecknue W XMMHYSCKHE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJUIOB: JIUTHUA, HATPUA,
Kajausg, Mardivmsa W KajdblMs, aJIOMHHHA, KCIIC3a. 3HeKTp0XI/IMI/IquKI/II>'I paa HaHpiI)KCHI/Iﬁ
METAIJIOB

dusnyeckue W XHUMUYECKHE CBOMCTBA BOAOPOAHBIX COG)II/IHGHI/Iﬁ HEMCTAJJIOB!
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4 XJIOPOBOJIOPO/IA, CEPOBOAOPOAA, aMMHUAKA
duznyeckue U XMMHYECKHe CBoicTBa okcuioB HemeTaios: cepsl (1V, VI), azora(ll,
5 IV, V), docdopa(lll, V), yriepona(ll, V), kpemuus(1V). [TonydeHue okcua0B HEMETAIIOB
Xumudeckue cBorcTBa okcuaoB: MetauioB |IA—IIA rpymm, munka, memu(ll) u sxenesza(ll,
.6 I11). TToyueHne OKCUIOB METAILIIOB
XUMHUYECKHUE CBOWCTBA OCHOBaHMH ¥ aM(OTEpPHBIX THUIPOKCUIOB (HA MpUMEpe
7 THJIPOKCUIOB AIIOMHUHUS, JKene3a, IuHKa). IloaydeHune ocHoBaHuUH U aM(OTEpHBIX
THJIPOKCHIOB
OOme XMMHUYECKHE CBOMCTBA KHUCIIOT: XJIOPOBOJOPOAHOH, CEPOBOJOPOIHOM,
3 CEPHHUCTOM, CEpHOU, a30THOU, (oCchHOpHOH, KPEMHHEBOH, yroiabHOW. OcoOble XHMHUYECKHE
CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM U a30THOM KUCIOT. [lonydyeHnue Kkucior
9 OO6mue XuMHUIECKHE CBOMCTBA cpeHux coiier. [Tomyduenue coneit
[Tonyyenue, cobupanue, paco3HaBaHue BOJOPOJa, KUCIOPOAA, aMMHAKa, YIIIEKUCIOTO
10 rasza B JabopaTopuu
[lonyyeHne ammuaka, CEpHOM M a30THOM KHUCIOT B HpPOMBIIUIEHHOCTH. OO0mue
11 CIoCOObI MOTYYEHUS] METAJUIOB
12 I'enernueckas cBSI3b MEXAY KJacCaMU HEOPTraHUUECKUX COEIUHEHUN
XUMHUYECKUE peaKIHH
Knaccuukanus XuMUUecKuX peakiui o pa3InuyHbIM IPU3HAKAM: IO YUCITY U COCTaBY
1 YYaCTBYIOUIMX B PEAKIWU BEIIECTB, 1O TEIJIOBOMY J(PQEKTy, MO H3MEHEHHIO CTEIeHEH
OKHCIICHUSI XMMUYECKHX JIEMEHTOB
TennoBoil 3ppexT XUMHUYECKOH peakluH, TEePMOXMMUYECKHE YpaBHEHUA. ODK30- U
2 SHJIOTEPMHYECKHE peakinu. TepMOXUMUYEeCKHEe YPaBHEHUS
OKHCIUTENbHOBOCCTAHOBUTENbHbIE  peakuuu. OKUCIAUTENd U BOCCTAHOBHUTEIU.
3 ITpoueccsl OKHCJICHHUS " BOCCTaHOBJICHHUSI. DNEeKTPOHHBIN OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHON PEAKIIUN
Teopust snexTponuTHuUecKOod auccouuanvu. KaTuoHbBI, aHUOHBI. OJEKTPOJIUTHI U
4 HeRIeKTpoJuThl. CHUIIbHBIE U clla0ble 3J1eKTPoJauThl. CTeneHb AUCCOLUAIU
Peakuuu noHHOro oOMeHa. Y cioBHs IPOTEKaHUS PEAKIMil HOHHOTO 0OMEHa, MOJIHbIE U
5 COKpaIllEHHbIE MOHHBIE YPABHEHUS peaKInii
XuUMHs U OKpy>Karolasi cpefa
BemectBa u Martepuasibl B OBCEJHEBHOM JKM3HM uenoBeka. besomacHoe
1 UCIIOJIb30BAaHUE BEILIECTB M XMMHUYECKUX peakiuil B jaboparopun u Obity. IlepBas momouib
YU XUMHUYECKHUX 0KOT'aX U OTPaBJICHUIX
XUMHUECKOe 3arps3HeHHEe OKpyKarolled cpelabl (KUCIOTHBIE O, 3arpsi3HEHHE
MOYBBI, BO3JlyXa M BOJOEMOB), crnocoObl ero mnpeaoTBpamieHuss IlpenenbHas gomycTumas
2 koHueHnTpauus BemectB (I1JIK). Ponb xuMuu B pemeHnu 3K0JI0rHYecKuX mpobdiem. Ycunenue
NapHUKOBOTO 3¢ deKTa, pa3pylieHue 030HOBOTO CIIO0S
[Ipumenenue cepsl, a3ora, (ocdopa, yriepoaa, KpeMHUSI U UX COCJUHEHUH B OBITY,
MEAMIIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM Xo3siiicTBe. [IpuMeHeHHe MeTauioB U CILIaBOB
3 (ctasib, 4yryH, IIOpaTIOMHHMNA, OpoH3a) B OBITY M NPOMBIIIJICHHOCTH HMX COEIUHEHUH.
[ToHsiTHe 0 KOPPO3UH METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UHU
[TpupoHBIE HCTOYHUKH YTIEBOIOPOIOB (Yroib, IPUPOTHBIN Ta3, HEPTH), MPOTYKTHl UX
4 nepepaboTku (O€H3UH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH
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[lepBoHavanbHbIe MOHATHA 00 OPraHUYECKUX BEILECTBAX KaK O COEAMHEHMSAX YIJepoja
(MeraH, »TaH, OSTWIEH, AalleTWIEH, 53TaHOJ, TIJIMLUEPUH, YKCycHas kucnota). llonstue o
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KHpaxX, OeJKax, yrieBoJaX — U UX POJIH B )KU3HHU YEJIOBEKa

Pacuértrr:

o GpopmyaM XUMHUYIECKUX COSTUHEHUN

Macchl (MaccoBOM) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

10 XUMHUYCCKUM YPAaBHCHHUAM
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YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIbHOI'O ITPOLLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» Xumus: 8- kiacc: 6a30BbIil ypOBeHb: YUeOHUK; 5-¢ nuznanue, nepepadorannoe ['abpuemnsu O.C.,
OctpoymoB MW.I'., CmankoB C.A. AknuonepHoe oobmectBo «M3marensctBo «lIpocBemenue»
* Xumus: 9-ii kmacc: 0a30BBIA YpOBEHb: yueOHWK; S5-¢ m3manue, mnepepadorannoe [abpuensu O.C.,
OctpoymoB N.I'., CnagkoB C.A. AxunonepHoe oo6mectBo «M3narensctBo «lIpocBemenue»



