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HOSACHUTEJIBHAS 3AIIMCKA

[IporpaMMa 1Mo XUMUM Ha ypOBHE OCHOBHOTO OOILEro OOpa30BaHUS COCTaBJI€HA Ha OCHOBE
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHsS OCHOBHOHW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOTO OOIIEro
obOpazoBanus, npeacraBieHHbIX B PI'OC OO0, a takxke Ha OCHOBe (penepanbHO pabodei mporpaMMbl
BOCIIUTAHMS U C yYETOM KOHIEMIMU MPENoJIaBaHusl y4eOHOTO mpeaMeTa «XUMHs» B 00pa3oBaTeIbHBIX
opranu3anusax Poccuiickoit denepanuu.

[TporpamMma 1o XuMHUM AAET MPEACTABICHUE O LEJSIX, O0IIeH CTpaTerui 00y4eHUs, BOCIIUTAHUS U
pa3BUTHA OOYYAIOIIUXCS CPEACTBAMHU y4eOHOIO IMpEAMETa, YCTaHABIMBAET 0053aTelbHOE MPEIMETHOE
COJIep’KaHue, MPelyCcMaTpUBAET PacHpeelIeHUE €ro Mo KiaccaM M CTPYKTYpUpPOBaHHUE IO pasjenaM U
TeMaM IpOrpaMMbl IO XHWMHH, ONPEHEIAET KOJIMYECTBEHHbIE M KAauE€CTBEHHBIE XapaKTEPUCTHKU
COJIEp’KaHUs, PEKOMEHAYEMYIO I10CIIENI0BATEIbHOCTh U3YyYEHHMs] XUMHUU C Y4ETOM MEKIIPEIMETHBIX M
BHYTPUIIPEIMETHBIX CBSI3€d, JIOTUKU y4eOHOTo Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH O0ydarouuxcs,
OIpesieNIieT BO3MOXXHOCTH TpEeAMeTa JUIsl pealin3alui TpeOOBaHUM K pe3ylbTaTaM OCBOEHHUSI OCHOBHOM
o0pa30BaTeNbHON MPOrpaMMbl Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs, a Takke TpeOOBaHUN K
pe3yabTataM OOYy4YeHHsT XMMUU Ha ypOBHE IleNiell M3y4eHHs NpeAMeTa M OCHOBHBIX BHJIOB Y4eOHO-
M03HABATEIBHOM JEATEILHOCTH 00YUaIOLIErocs 0 OCBOCHUIO YUeOHOTO COIePIKAHMUS.

3HaHME XUMHUHU CIYXUT OCHOBOH /Uil (OPMHUPOBAHUS MHPOBO33pPEHHsSI OOydarollerocs, €ro
MPEJICTABJICHU O MaTepHallbHOM €AMHCTBE MHpA, BAXHYIO pOJIb HrparoT (opMHUpyeMble XUMHEU
MPEJCTABICHNS O B3aNMOIPEBPAIICHUSIX YHEPTUU B 00 YBOJIOIIMH BEIIECTB B IPUPOAE, O MYTAX PEIICHHS
rI100aMbHBIX TPOOJIEM YCTONYMBOIO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, SHEPreTUUYECKOM, MHUILEBOI U
HKOJIOTHYECKOM 0€30MacHOCTH, TPOOIEM 3IpaBOOX PAHEHHS.

N3yuenune xumunu:

CIOCOOCTBYET peajM3allii BO3MOXXHOCTEH Il caMOpa3BUTHS W (OPMUPOBAHHS KYJIbTYpHI
JUYHOCTH, €€ o011ei U (yHKIIMOHATIbHOM IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHE MBIIUICHUS W TBOPUYECKUX CIOCOOHOCTEH OOydarommxcs,
HABBIKOB HX CaMOCTOSITENIbHON yueOHOW [eATeNbHOCTH, HKCIEPUMEHTAJIbHBIX W HCCIEIOBATEIbCKUX
YMEHHM, HEOOXOIMMBIX KaK B IOBCEAHEBHOM KU3HH, TaK U B IPO(HECCUOHATILHOM JEATENbHOCTH;

3HAKOMHUT €O CHEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI LIEIOCTHOTO B3TJIsAa Ha
€IMHCTBO MNPHUPOJBI M YEJIOBEKa, SIBISIETCS OTBETCTBEHHBIM 3TanoM B (OPMUPOBAHHUM €CTECTBEHHO-
HAyYHOUW IPaMOTHOCTH O0YyUaIOLINXCS;

croco6cTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM 3HAaHUSAM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B SKOJIOTMUECKOE 00pa3oBaHNe 00yUarOIUXCSl.

JlanHble HanpaBiieHUus B OOy4eHUH XUMUU 00€CTIeUnBAIOTCA crielu(UKoi cofepkaHusi ya4eOHOTO
MpeMeTa, KOTOPBIA SBISETCS MeJarornuecky aJaTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKH XMMHUU Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

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

CrtpykTypa copep:kaHMs IpOrpaMMbl IO XUMHUH c(POPMHUPOBAHA HA OCHOBE CUCTEMHOIO MO/IX0/1a K
e€ uzydeHnro. CozeprkaHnue CKIIAJbIBAETCSA U3 CUCTEMBI IOHATUI O XMMHUYECKOM JJIEMEHTE U BEILIECTBE U
CUCTEMBI TTOHATUN O XUMHUECKOU peakiuu. O6e 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BaHBI MO MIPUHITUITY
MOCJIEI0BATEIBLHOTO Pa3BUTHS 3HAHNUN HA OCHOBE TEOPETUUECKUX MPEJICTABIEHUN PA3HOTO YPOBHS:

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

— Ilepnonnueckoro 3akoHa J[. 1. MenzeneeBa kak OCHOBHOTO 3aKOHA XUMMHY;

— YUYEHHS O CTPOSHUH aToMa U XUMUYECKOHN CBSI3H;

— Mpe/CTaBIEHUH 00 IEKTPOIUTUIECKOM TUCCOIMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PAcCMAaTPUBAIOTCS HAa OCHOBE OMIUPUYECKH TOJIYYEHHBIX U
OCMBICIICEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OIHOTO YPOBHS K JPYrOMY, BBHITIONHSS
GyHKIUM OOBSICHEHHUS] U MPOTHO3HPOBAHUS CBOWCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTHUYECKOTO
MIPUMEHEHUS U MOTYYEHUSI U3y4aeMbIX BEILECTB.



OcBoeHHE MPOTrpaMMBI TI0O XUMHH CIIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O XUMUYECKOM
COCTABJISIFOLIEH HAyYHON KAPTHUHBI MUpPA B JIOTHKE €€ CUCTEMHOUN MPUPOJBI, IIEHHOCTHOTO OTHOIIEHUS K
HAay4HOMY 3HAaHMIO M METOJlaM TO3HaHWS B Hayke. M3ydeHHe XHMHM NPOUCXOIUT C IMPUBJICUYCHUEM
3HaHUHN W3 paHee M3YYCHHBIX Y4eOHBIX MpeameToB: «OKpykawmmi Mup», «buonorus. 5—7 kiaccel» u
«®Dusuka. 7 Kmacey.

[Ipy wW3yd4eHUM XUMHH MPOUCXOJUT (opMHpOBaHHE 3HAHMM OCHOB XMMHUYECKON HayKu Kak
00JacTi COBPEMEHHOTO E€CTECTBO3HAHHMS, MPAKTHUYECKON IEATEIILHOCTH 4YENOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOI KYJIbTYphl. 3afaua y4yeOHOro mpeaMeTa COCTOMT B (OPMHUPOBAHUHU CHUCTEMBI
XUMHYECKUX 3HAHUNH — BAXHEUINIUX (AKTOB, MOHATHI, 3aKOHOB U TEOPETHUYECKUX TIOJOKECHUH,
JOCTYMHBIX 0000IIEHUI MHUPOBO33PEHUECKOTO XapakTepa, s3blka HAayKd, B MPHUOOIICHUH K HAyYHBIM
METOJIaM TMO3HAHUS TPU M3YYECHUHU BEIIECCTB U XUMHUYCCKUX DPEaAKIHid, B (POPMHPOBAHUU U Pa3BUTHU
MO3HABATENbHBIX YMEHUN M MX MPUMEHEHUH B Y4eOHO-IIO3HABATEIbHON U y4eOHO-HCCIIeI0BaTEIbCKOM
JeSTeIbHOCTH, OCBOCHUU TIPAaBHII 0€30M1aCHOTO OOpAICHHS C BEIIICCTBAMH B IIOBCEAHEBHON KHU3HU.

[Tpu M3yueHun XMMHUH Ha YPOBHE OCHOBHOI'O OO0IIIEro 00pa30BaHUs BaXKHOE 3HAYCHUE IPUOOpen
TaKue 1eJH, KaK:

— (dopmupoBaHNEe HWHTEIUVIEKTYalbHO pa3BUTONM JUYHOCTH, TOTOBOM K caMo0Opa3oBaHHUIO,
COTPY/JHHYECTBY, CaMOCTOATEIbHOMY TMPUHATUIO PEHICHUH, CIIOCOOHOW aJanTHPOBATHCS K OBICTPO
MEHSIOUIUMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOYy4YeHUsT HA CHCTEeMaTHYecKoe IMpuoOIIeHne oOydJarommxcs K
CaMOCTOSITENTFHOM TO3HABATENbHOM JAESITETbHOCTH, HAyYHBIM METOJaM MO3HaHUs, (OPMHUPYIOIIUM
MOTHBAIIWIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMUH;

— obecrieyeHHEe YCIOBUHM, CHOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYAarOMIMMHCS — OIbITa
pa3HOOOpa3HOW JIEATENBHOCTH, TIO3HAHUS H CAMOIIO3HAHUS, KJIFOYECBBIX HABBIKOB (KITFOYEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE AJIs PA3IMYHBIX BUIOB JCSITEIbHOCTH;

— ¢opmupoBaHue 00mEel PYHKINOHATHHON U €CTECTBEHHO-HAYYHOW IPAaMOTHOCTH, B TOM YHCIIE
YMEHUI OOBSICHITH U OLIEHUBATH SBICHUS OKPY)KAIOIIET0 MUPA, UCIIOIb3Ys 3HAHUS U OIBIT, TOTy4YeHHbBIC
MPU M3YYCHUM XUMUH, NMPUMEHATh UX IMPU PEIICHUU TPOOJEM B IMOBCEIHEBHOW >KM3HU U TPYIOBOM
NEeSATEIbHOCTH;

— ¢opMmupoBaHHE y OOYYAIOIIUXCSA TYMAaHHUCTUYECKHX OTHOIICHWW, TOHMMAaHHUS IIEHHOCTH
XUMHUYECKUX 3HAHWM AJs BBIPAOOTKM KOJOTHYECKH IEIeCO00pa3HOro MOBEIEHUSI B OBITY U TPYIOBOU
JESTETFHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3/I0POBBS U OKPYKAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBALMU K OOYYEHHIO, CITOCOOHOCTEH K CaMOKOHTPOJIIO U CaMOBOCIHUTAaHUIO Ha
OCHOBE YCBOCHHS OOIIEUYETOBEUECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Tpoduis u
HAMPaBIEHHOCTH JAlIbHEHIIIETO 00YUCHHUSI.

OO0miee uMcIO YacoB, OTBEACHHBIX JUIsI M3YUYEHHUS] XMMHUM Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBanusl, cocTaBnseT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B HeZleN0), B 9 kimacce — 68 yacos (2
yaca B HEJICIIO).



COILEPKAHUE OBYYEHUSA

8 KIIACC

IlepBoHauya/JbHbIe XMMHUYECKHE TOHSITHUSA

[Ipeamer xuMuu. Posb XuMuM B )KM3HU 4YeJlOBEKAa. XMMHs B cucTeMe Hayk. Tenma u BeliecTsa.
dusnueckre CBOMCTBA BEIIECTB. ArperarHoe coctosHue BemiecTB. [loHATHE 0 MeTojax IMO3HAHUS B
xumud. Yucteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: cMecei.

ATOMBI U MOJIEKYJbl. XUMUYECKUE 3JeMeHThl. CUMBOJIBI XMUMUUYECKHX 3JeMeHTOB. [IpocTeie u
CJIOXKHBIE BEIIeCTBAa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

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

KonuuectBo BemiectBa. Monb. MossipHas Macca. B3auMOCBsI3p KOJIMYECTBA, MAcChl U 4HMCIA
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo hopmynamMm XMMHUYECKUX COSAMHEHHH.

®u3nuecKkue U XMMUYECKUE SIBICHUS. XUMHUUYECKasl peakuus U €€ NPU3HAKU. 3aKOH COXPAHECHMS
Macchl BENIECTB. XUMHU4YECKHe ypaBHeHUs. Kiaccudukamus XUMHUYECKHX peaknuid (COeTMHEHUS,
pasoKeHUs, 3aMeleHUs, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMMHYECKOW TOCYyIO#, MpaBwiaMu padOThl B Jla0OpaTOpuu U MpuéMamu
oOparmeHust ¢ 1a0OPaTOPHBEIM 00OPYIOBaHUEM, U3YYCHHUE U ONMUCaHUE (DU3MYECKHX CBOWCTB 00pa3IioB
HEOpPraHMYECKUX BEIIECTB, HabOmoJeHue (u3nueckux (IUIaBIEHHWE BOCKA, TasHUE JbJa, PacTUPAHHE
caxapa B CTYIIKE, KHTIEHHUE U KOHJICHCAIIUsI BOJIbI) M XUMHUYECKUX (TOPEHUE CBEYH, MPOKATUBAHUE MEIHON
MIPOBOJIOKH, B3aMMOJICHCTBHE MeJa C KHUCIOTOW) SBJICHMI, HAOMIOJEHWE M ONUCAaHHE MPU3HAKOB
MPOTEKAHUS XUMHYECKUX Peakiuil (pa3iokeHue caxapa, B3auMOJACHCTBUE CEPHON KUCIIOTHI C XJIOPUIOM
Oapusi, paznoxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3aMMOJIEICTBHE Kelie3a C paCTBOPOM COJIU
menu (1), n3ydenue crmocoO0OB pas3ieneHus: CMeceii: ¢ IOMOIIBI0 MarHuTa, (UIBTPOBAaHHUE, BEITAPUBAHNE,
TUCTHIUISIIMS, Xpomarorpadus, MpOBEACHHE OUYMCTKUA TOBAPEHHOW CONHM, HaOJIOEHHWE W ONHCaHUE
pe3yJIbTaTOB NPOBEJAECHHUS OIbITA, WLIIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAacCChl, CO3JIaHUE MOJENIEH
MOJIEKYI (IIapOCTEPIKHEBBIX ).

Ba:kneiinue npeacTaBuTe I HEOPraHUYECKUX BElIECTB

Bo3nyx — cmech razos. Coctas Bo3ayxa. Kucinopon — aneMeHT u nmpoctoe BemecTBo. Haxoxaenue
KHCIIOpO/ia B MpUpPOJE, GU3NYECKUE U XUMHUECKHe cBoMcTBa (peakiuu ropenus). Oxcuasl. [Ipumenenue
kucnopona. CrocoObl TONy4YeHHUS KHCIOpoAa B JIa0OpaTOPUU U TMPOMBIIIIEHHOCTH. KpyroBopot
KHcJIopo/ia B ipupojie. O30H — ayioTpornHas MOAU(PUKAIIHS KUCIOPOaa.

TemoBoit  3hdekT XUMHYECKOW peaknuu, TEPMOXUMUYECKHE YpaBHEHMs, OK30- U
SHJOTEPMUUYECKHE peaklu. TOIUIMBO: Yrojb M METaH. 3arps3HEHUE BO3/yXa, YCUJICHHUE MapHHUKOBOTO
addekra, pa3pylieHre 030HOBOTO CIIOSI.

Bonopon — anemeHnt u npocroe BemiecTBo. Haxoxknenue Bojgopona B mpupone, ¢puznyeckue u
XUMHYECKHE CBOICTBA, MPUMEHEHHE, CTIOCOOBI ToTy4YeHus. KucIoTh! u comm.

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

®usnyeckue cBolicTBa Boabl. Boma kak pactBoputrens. PactBopel. HacelmeHHble u
HEHACHIIICHHBIE PAcTBOPHI. PacTBOpMMOCTH BemiecTB B Boje. MaccoBasi oI BEIECTBa B PacTBOpE.
Xumnueckue cBorctBa Bojbl. OcHoBaHuUA. Poab pacTBOpOB B mpUpojie U B )KU3HU yenoBeka. Kpyrosopor
BOJIBI B MpUpPOJIE. 3arpsi3sHEHUE TPUPOAHBIX BoA. OXpaHa ¥ OYUCTKA MPUPOTHBIX BOJI.

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

OcHoBanus. Knaccudukaius ocHOBaHMIA: MIENOYN U HEPACTBOPUMBIE OCHOBaHMs. HoMeHkaTypa
OCHOBaHMU. PU3NUECKUE U XUMUYECKUE CBOMCTBA OCHOBAaHUM. [lonyueHre OCHOBaHUM.

Kucnotel. Knaccuduxamus xucinor. Homenknatrypa kucinor. Pusznyeckue U XUMHUYECKHE
cBoricTBa KUCHOT. Psan akruBHocTu MetaiuioB H. H. bekerosa. [lonyduenue Kucior.



Conu. Homenknarypa coneil. @usnueckue u XuMudeckue cBoiictsa cosell. [lonydenue comnei.

I'eneTnueckas CBA3b MEXIy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpe/eNiCHUEe COACpXKaHUs KHUCIOpoAa B BO3JyXe, IMOJydeHHe, coOupaHue,
pacrno3HaBaHHE U U3y4EHHE CBOMCTB KHCIOpPO/a, HAOIIOJEHUE B3aUMOIEHCTBHSI BELIECTB C KHCIOPOIOM
U YCJIOBHSI BOSHUKHOBEHMS U MPEKpalIeHs] ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3laMu OKCHUIOB U
ONMCaHME WX CBOMCTB, IMOJlydYeHHE, COOMpaHWe, pAclO3HABaHME W U3YyYEHHE CBOICTB BOAOPOAA
(ropenue), B3auMmozeiictBue Bojgopoaa ¢ okcuaom Menu (II)  (BO3MOXHO  HCIIONB30BaHUE
BUJICOMATEPHAJIOB), HAOIOIeHHE 00Pa3I0B BEIIECTB KOJINYECTBOM | MOJIb, MCCIeI0BaHUE 0COOEHHOCTEH
pacTBOPEHMS BEILECTB C PA3JIMYHOM PaCTBOPUMOCTHIO, MPUTOTOBIEHHUE PACTBOPOB C OIpPEACIEHHOU
MacCOBOM J10JIei paCTBOPEHHOTO BEIIECTBA, B3aUMO/ICHCTBUE BOJIbI C METAJIIaMU (HATPUEM U KaJIbIIEM)
(BO3MOXKHO HCIIOJIb30BAaHUE BHIEOMATEPUANIOB), HCCIEA0BaHUE OOpa3l0B HEOPraHWYECKUX BEILIECTB
Pa3NIMYHBIX KJIACCOB, HAOIIOEHNE U3MEHEHUSI OKPACKU MHAMKATOPOB B PACTBOPAaX KHUCIOT M ILEIOYEH,
u3ydyeHue B3aumozeictBus okcuga menu (II) ¢ pactBopoM cepHOIl KHCIOTBI, KHCIOT C MeTalljlaMH,
peakuuil HeUTpaIU3aluy, IOJy4eHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOI0 METajlla JPyruM
13 PacTBOpa COJIM, PELIEHUE SKCIEPUMEHTANIBHBIX 33J1a4 10 TeMe «BakHelIue Ki1acchl HEOPraHUYECKUX
COCIMHEHUI.

Iepuonuveckuii 3axkoH u Ilepumoguyeckass cucrema xumu4deckux »3jementoB JI. H.
MenpeneeBa. CrpoeHue aToMoB. Xumuuyeckass cBfi3b. OKHCIMTE]IbHO-BOCCTAHOBHUTEIbHBIE
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.
Kopotkomnepuonnas u mpmmHHONIeproaHas Gopmel [leproandeckoil cucTeMbl XUMHYECKUX AJIEMEHTOB /1.
N. Menneneesa. Ilepuoasl u rpynmnbsl. @U3MUECKUN CMBICI MOPSIKOBOrO HOMEPA, HOMEPOB MepUoaa U
IPYMIIbI 2JIEMEHTA.

Crpoenue atomoB. CoctaB aroMHbIX sjaep. M3orombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0oouek atroMoB TepBbix 20 xumudeckux 3neMmeHToB [lepuoamueckoit cuctemsr Jl. Y. Menneneesa.
XapakTepuCcTUKa XHMHUYECKOIO 3JIEMEHTa N0 ero nojoxkeHuto B Ilepuogmueckoin cucreme I, .
Menneneena.

3aKOHOMEPHOCTH M3MEHEHHMS paguyca aTOMOB XHMHYECKHMX DJJIEMEHTOB, METAJUNIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOIAM.

3nauenue Ilepunoguueckoro 3akoHa u Ilepmoanyeckol CHUCTEMBI XMMHUYECKHX DIJIEMEHTOB JUIS
pa3BuTHS HayKu U npakTuku. [. 1. MeHneneeB — y4€HbIN U rpakIaHUH.

Xumuyeckasi cBs3b. KoBaneHTHas (MoJisipHas M HEMOJNSPHAs) CBSI3b. DIEKTPOOTPUIIATEIBHOCTD
XUMHUYECKUX 3JIeMeHTOB. FloHHas CBS3b.

Crenenp oxucieHnsa. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipoueccel OKHUCIEHUS U
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lioB BEUIECTB METAJUIOB U HEMETAJJIOB, B3aUMOJIEHCTBUE TMJIPOKCHIA LIMHKA C
pacTBOpamMHM KHUCIIOT M IIEJIOYEH, IMPOBEJEHHUE OIBITOB, WIIOCTPUPYIOIIUX IMPUMEPHI OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX pEaKuil (TOpeHue, peakuu pa3ioKeHus, COSTUHEHMS).

Mesicnpeomemmuuie ceasu

Peanu3anus MeXNpPEeaMETHBIX CBS3€H MPU M3YYEHHHM XMMHUHU B § KJIACCE€ OCYLIECTBIISIETCS 4Yepes
HCIOJIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHSATHH, SBISIONINXCS CUCTEMHBIMH
JUISL OTJIEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOue ecTecTBEHHO-HAy4HbIe MOHATHS: Hay4HbIH (hakT, TUIOTE3a, TEOpHs, 3aKOH, aHAJIM3,
CUHTE3, KJacCHU(pUKalus, NEePUOIUYHOCTb, HAOJIIOJEHHE, SKCIEPUMEHT, MOJAEIUPOBAaHUE, H3MEpPEHHeE,
MOJIENb, SIBJICHUE.
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®uznka: mMatepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU], U30TOIbI, PalOAKTUBHOCTD,
MOJIEKYJIa, JJIEKTPUYECKUIM 3apsjl, BELIECTBO, TENO, OOBEM, arperaTHoe COCTOSIHUE BEIIeCTBa, ras,
¢bu3nvecKkre BEIMYUHBI, €INHUIBI H3MEPEHUs], KOCMOC, IUTaHEeTHI, 3BE3/1b1, COMHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MUHepaylbl, TOPHBIE IMOPOJBI, MOJE3HBIE HCKOIMAEMBIE,
TOIJIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemmecTBo M XUMHYECKasl peaKIus

Ilepnonnueckuil 3akoH. Ilepuoguueckas cucrema xumudeckux sieMeHToB [[. M. MeHnneneesa.
CrpoeHue aromMoB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOICTB XHMHYECKHUX 3JIEMEHTOB IEPBBIX TPEX
IIEPUOJOB, Kalus, KajblUs M MX COCIMHEHUH B COOTBETCTBUM C IIOJIOXKEHHEM DJJIEMEHTOB B
[lepuonuyeckoil cuctemMe M CTPOCHUEM X aTOMOB.

CrtpoeHue BeliecTBa: BUJIbl XUMUUECKON CBS3U. THUIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEILLECTBA OT TUIA KPUCTAJUINYECKOHN PEIIETKU U BUIA XMMUYECKOHN CBSI3U.

Knaccudukanus 1 HOMEHKJIaTypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCALIMXCS K pa3IMYHBIM  KJaccaM HEOPraHWYeCKUX COEJIMHEHHH, TeHeThdeckas CBA3b
HEOpPraHUYECKUX BEIECTB.

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

[Tonsatue o ckopoctu xuMuueckoil peakuuu. I[loHsTne 00 o00paTUMBIX M HEOOpPAaTHUMBIX
XUMHUECKUX peakiusx. [ToHsTHEe O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o karamwuse.
[Tonatne o xumMHueckoM paBHOBecHH. (DAKTOphI, BIMSIONIME HA CKOPOCTb XHMHYECKOM peakiuu H
10JIO)KEHNE XMMHUYECKOTO PaBHOBECHSI.

OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMU,  JJIEKTPOHHBIM  OajaHC  OKHMCIMTEIbHO-
BOCCTAaHOBUTENbHON peakiuu. CocTaBlieHue ypaBHEHUN OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMM C
HCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOIr0 OanaHca.

Teopus MEKTPONUTHYECKON AUCCOUAMH. DIEKTPOIUTHI U HEINEKTPOIUThl. KaTHOHBI, aHUOHBI.
MexaHu3M AMCCOLMAlMK BEIECTB C Pa3IMYHbIMM BUAAMHM XUMUYECKOW CBs3U. CTEneHb OUCCOLMALNU.
CuiibHBIE U CJTa0bIe DJIEKTPOJIUTHI.

Peakiun unoHHOro oOMeHa. YCIIOBHS NPOTEKAaHUS pPEaKUUd HOHHOrO OOMEeHa, TIOJIHble U
COKpalI€HHbIE HOHHBIE YypaBHEHHMsS peakuuil. CBoWCTBa KHCIOT, OCHOBAaHMW U CoOJieH B CBeTe
IpeJCTaBIeHUH 00 3IIEKTPONUTHYECKON nucconuannu. KauecTBeHHble peakiuu Ha HOHBL IloHsATHE O
TUAPOIIU3E COJICH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C MOJIEISIMU KPUCTAINIMYECKUX PEHIETOK HEOPIraHUYECKUX BEUIECTB — METAJUIOB U
HeMeTalyioB (rpaduTa W anMasa), CJIOXKHBIX BELIECTB (XJOpHJa HATpHs), MCCIeIOBaHUE 3aBUCUMOCTH
CKOPOCTM  XMMHYECKOW peakIuud OT BO3ACUCTBUS  pa3iMyHbIX  (AKTOpOB, HCCIEAOBAaHUE
AJIEKTPONPOBOJIHOCTH PAacTBOPOB BEUIECTB, IpoOllecca JUCCOLMALMM KHCIOT, LIEJIOYEed M CoJed
(BO3MOYKHO HCIIOJIb30BAaHME BHJIEO MAaTEPHANIOB), MPOBEJIEHUE OIBITOB, WUIIOCTPUPYIOIIMX HpPU3HAKU
NpOTeKaHMUs peakiuii MOHHOro oOMeHa (0Opa3oBaHHME OCajKa, BBIACICHHE raza, oOpa3oBaHUE BOJIbI),
OTIBITOB, WJUTIOCTPUPYIOLINX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuil (ropeHue, peakiuu
pa3ioXKEeHUs, COCIUHEHUs), PACIIO3HABaHWE HEOPraHMYECKHX BEIIECTB C IOMOUIbI KadyeCTBEHHBIX
peaxkiuii Ha HOHBI, PelIEHHE KCIIEPUMEHTANIbHBIX 33/1a4.

HemeTauibl 1 MX cOeJUHEHHSA

OO6mas xapakTepucTtuka rajgoreHoB. OCOOEHHOCTH CTpPOEHHS aTOMOB, XapaKTEpHBbIE CTENEHU
okucnenus. CTpoeHue M (pu3nyueckue CBOMCTBA MPOCTHIX BEIIECTB — IaJOr€HOB. XUMHUYECKHUE CBOHCTBA
Ha IpuUMepe XJopa (B3auMoIeCTBHE C MeTaJllIaMH, HEMeTaJlllaMy, 1iejo4amu). XiaopoBogopo. ConsiHast
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KHMCJIOTA, XMMHYECKHE CBOWCTBA, IOJYy4Y€HUE, NpUMEHEHHE. [lelicTBHE Xjopa M XJIOpOBOAOPOJa Ha
OpraHu3M uesoBeKka. BaxkHelne XJI0puasl U UX HAX0XKIECHHUE B IPUPOJIE.

OO6mas xapakTepuctuka 31eMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbIE
creneHn okucieHus. CtpoeHue W (U3MUECKHE CBOWCTBA IMPOCTHIX BEIIECTB — KHUCIOpPOJa MU CEphl.
AmnoTponiHbie MoAU(HKAIIMK KHUCIOpOAa W Cepbl. XHUMHUYECKHE cBoiicTBa cepbl. CepoBoaopo,
CcTpoeHHe, (u3HUecCKHe M XUMHUYecKHe CcBoiicTBa. OKCHABI cepbl KaK MPEACTaBUTEIN KHCIOTHBIX
okcuaoB. CepHas KHCIOTa, (PU3MYECKHE W XMMHUYECKHE CBOMCTBa (OOIIME Kak MPEACTaBUTENs Kiacca
KHCIOT U crneurduyeckue). XUMUYECKUE peakluu, JieXallue B OCHOBE IMPOMBIIIJICHHOIO crocoba
MOJIy4eHUs1 CepHOM KUCHOTHI. [IpumeHeHue cepHoi KUCIOTHL. COJM CEpHOM KHUCIOTHI, KaueCTBEHHAas
peakuus Ha cynbdar-uoH. Haxoxaenue cepbl U e€ coequHEHUI B Mpupoae. XUMHUYECKOE 3arps3HeHHe
OKpY’KaoIllel Cpellbl COSAMHEHUSMU Cepbl (KUCIOTHBIE JOXKIH, 3arpsA3HEHHE BO3JyXa U BOJIOEMOB),
CHOCOOBI €ro NMpeA0TBPAaIlECHUS.

OO0mmas xapakrepucTuka 31eMeHTOB VA-rpymnibl. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTePHBIC
CTEIIEHU OKHCIJIEHUs. A30T, pacHpocTpaHeHHWE B MpHUpojae, (U3NYECKHEe U XMMHYECKHE CBOWCTBA.
KpyroBopor azora B mpupoae. AMMHaK, ero (usuyeckue M XMMHUYECKHE CBOICTBA, IMOJydyeHHE H
npumenenne. Coiau aMMOHUsA, UX (U3NYECKHUE U XMMHUYECKHE CBOMCTBa, mpuMeHeHue. KadyecTBeHHas
peaknus Ha MOHBI aMMOHUS. A30THas KHUCJIOTa, e€ IMmoiydeHue, (U3NYecKrne U XUMHUYECKHUE CBOHCTBA
(obmue kak mpeAcTaBUTENs Kjacca KHCIOT U cnenududeckue). Mcnomp3oBaHue HUTPATOB U COJEH
aMMOHHS B KayeCTBE MMHEPAIbHBIX yA0OpeHuil. XHMMHUYECKOE 3arps3HEHHE OKpYXKaroUlel cpebl
COCMHEHUSMHU a30Ta (KUCIOTHBIC MOXIW, 3arpsA3HEHHE BO3AyXa, MOuYBbl U BoAoéMoB). dDocdop,
aimoTporHbie Mogudukanuu docdopa, dusmdeckne n xumudeckue coiictBa. Oxcun docehopa (V) u
dochopHas kucnora, Guandeckue U XMMHYECKHUE CBOICTBa, monydeHue. Mcnonnp3zoBanue ¢ocdaroB B
Ka4eCcTBE MHUHEPAIBHBIX yIOOpEHUH.

O6mmas xapakTepuctuka 31eMeHTOB [VA-rpymmbl. OcoOeHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbIE
CTETIEHH OKHCIICHHS. YTIIEPOJ, aJUIOTPOITHBIE MOAM(HKAIINY, PACIIPOCTPAaHEHHE B IPUPOAE, (pu3ruecKue
U XUMHYecKHe cBoiicTBa. Ancopbuus. KpyroBopor yriepoma B mpupone. OKcuIbsl yriepoja, HX
¢du3nveckne W XMMUYECKHE CBOMCTBA, JEHCTBHE HA JKMBBIC OPraHU3MBI, TOJIYYEHHE U TIPUMEHEHHUE.
DKoJjoruveckre mpobiemsbl, cBsi3aHHbIe ¢ okcuaoM yriepona (IV), runmoresa rnodaabHOr0 MOTEIUICHUS
KJIMMaTa, NapHUKOBBIN 3 (eKT. YroipHas KUCIOTa U €€ CoNU, UX PU3NUYECKHEe U XMMHYECKHE CBOMCTBA,
nojiydeHue u npuMeHeHue. KauectBeHHast peakiusi Ha kapOoHaT-HOHBL. Vcnonb3oBaHue KapOOHATOB B
OBITY, MEIUIIMHE, TPOMBIIIIIEHHOCTH U CEIbCKOM XO035HCTBE.

[TepBoHayanbHbIe MOHATHS 00 OpPraHMYECKHX BELIECTBAaX KaK O COEAMHEHUSX yriepoja (MeTaH,
3TaH, STUJIEH, alleTUJIEH, 3TaHOJI, TIIMIEPUH, YKCYCHas KuciaoTa). [IpupoaHble HCTOYHUKHU YTIIEBOJOPOIOB
(yronb, mnpupoaHbIM ra3, He(dTh), HPOAYKTHl HUX mepepaboTku (OeH3WH), UX pOJlb B OBITY H
MPOMBIIITIEHHOCTH. [IoHsTHE 0 OMOJIOrMYECKH Ba)KHBIX BEILECTBAX: XKHUpax, OenKax, yrieBojax — U UX
pOJIM B )KM3HM uelnoBeKka. MaTepuanbHOe €IMHCTBO OPTaHUYECKUX U HEOPTAHUUYECKUX COEAMHEHUH.

Kpemuuii, ero gusmyeckiue U XMMHUYECKHE CBOWCTBA, MoJydyeHHE M npuMeHeHue. CoequHEeHUs
KpeMHHUs B mpupoje. OO6mue npezacraBieHus o0 oxcuiae kpemHus (IV) u kpemMHHEBOH Kuciore.
Cunukatel, X UCHOJb30BaHUE B OBITY, B MPOMBIIUIEHHOCTH. BaxkHeilne cTpouTeabHble MaTepUalbl:
KepaMHKa, CTEKJI0, LEeMeHT, OeToH, ene300eToH. [IpoGieMbl 0e30MacHOr0  HCMOIb30BAaHUS
CTPOMUTENbHBIX MaTEpUaIOB B MOBCEAHEBHOMN )KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00pa3lloB HEOPraHMYECKUX BELIECTB, CBOWCTB COJITHOM KHCIOTHI, IPOBEICHHE
KayeCTBEHHBIX pEaKIMi Ha XJOPUA-UOHBI U HaONIOJeHHWEe MPHU3HAKOB HMX TNPOTEKAHMS, OIBITHI,
oTpaxawolue (U3NUeckue M XUMHYECKHE CBOWCTBAa TaJlOTEHOB W HUX COEAUHEHHH (BO3MOXKHO
UCMOJb30BAaHUE  BHUAEOMATEPUATIOB), O3HAKOMJIEHHME ¢ oOpa3namMu XJOpPUIOB  (TaJIOT€HH[IOB),
O3HaKOMJIEHHE ¢ o0pa3lamu cepbl U €€ COeIMHEHUSIMHU (BO3MOXKHO HCMOJIb30BAaHUE BUAECOMATEPHAIIOB),
HaOIoZIeHne Tpolecca OOYrUMBaHMUs caxapa Moj ACWCTBUEM KOHIIEHTPUPOBAHHOW CEpPHOM KHCIOTHI,
M3Y4YeHHE XUMUYECKHX CBOMCTB pa30aBI€eHHON CEpHOM KUCIIOTHI, POBEJECHNE KaUECTBEHHOMN peakluy Ha
cynb(ar-uoH U HaOJrOeHUe MpHU3HAKa €€ MPOTEKAaHWs, O3HAKOMJICHHE C (PU3MUECKUMH CBOMCTBAMHU
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a3oTa, hocdopa u UX COSAMHEHUN (BOSMOXKHO MCIOJIB30BaHNE BUACOMATEPUATIOB), 00pa3laMH a30THBIX
u QocdopHbIX ynoOpeHul, MOoTydeHHue, COOMpaHHe, pacliO3HABAaHWE W HM3YUYCHHE CBOMCTB aMMHaKa,
MPOBEJICHUE KAUECTBEHHBIX pEaKkIuidi Ha WOH aMMOHHS W ¢oc]ar-HOH M U3yYeHUE MPU3HAKOB UX
MPOTEKaHUs, B3aUMOJCUCTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCIOTBI C MeAblo  (BO3MOXKHO
MCIOJIb30BaHNE BHUIEOMATEPUANIOB), W3YUYEHUE MOJENCH KPUCTAIUIMYECKHX PEHmIETOK aiMasa, rpadura,
¢bynnepeHa, 03HaKOMIIEHHE € MPOLIECCOM aACcOPOLUU paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIIEM U
YCTPOHCTBOM IPOTHBOra3a, MOJIydeHHe, coOMpaHue, paclio3HaBaHUE M U3yYCHHE CBOMCTB YITIEKHCIIOTO
rasa, MpoBEJCHUE KAaYEeCTBEHHBIX peaklUui Ha KapOOHAT M CHJIMKAT-HOHBI M H3y4Y€HUE MPU3HAKOB HX
MPOTEKaHUs,  O3HAKOMJIEHHE C  MPOAYKIMEH  CHJIMKATHOM  IPOMBIIUIEHHOCTH,  PEIICHUE
SKCIEPUMEHTAIIbHBIX 33/a4 10 TeMe «BakHeillre HeMeTallIbl U UX COEIUHEHHS.

MeTaJibl M UX COeTUHEHUS

OO0mas xapakTepUCTHKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HAa OCHOBAaHUHU UX IOJIOKECHUS B
[lepuonnueckoii cucreme xumuueckux anemeHToB J[. . MenpaeneeBa u crpoeHusi atomoB. CTpoeHue
MeTajuioB. Metanyeckas CBsi3b M METaJUIMYECKas KpUCTAJUIMYECKas pPemeTKa. DIEKTPOXUMUYECKUN
psan HanpsbkeHHH MetamioB. DU3MUECKWE M XUMHYECKHE CBOicTBa MerauioB. OOmme crnocoObl
noJiyuyeHus: MetajuioB. [loHsATHE O KOPPO3UU METAJIOB, OCHOBHBIE CIOCOOBI 3aIllUTHI UX OT KOPPO3UH.
Cnnasel (CTallb, 4YyT'yH, JIOPATIOMUHUM, OpOH3a) U UX IPUMEHEHHUE B ObITY U MPOMBIIIEHHOCTH.

[l{enounble mMeTaiibl: mojokeHue B Ilepmonnueckoid cucrteMe xumudeckux siemeHToB [ U.
MenzeneeBa, CTpOEHHE WX aTOMOB, HaxXOKJeHHE B npupoje. dusnueckre U XMMUYECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCUIIBI U TUAPOKCUABI HATpHs U Kanud. [I[puMeHeHne MIe0YHbIX METaIOB
Y UX COCMHECHUM.

[[{enouHO3emMenbHBIE METAUIBl MarHUM W KainpUui: mnosnoxkeHue B Ilepumoaunueckoil cucreme
XUMHYECKUX 35ieMeHTOB [l. V1. MeHieneeBa, CTpO€HHE UX aTOMOB, HaX0KJI€HUE B Ipupoae. Puznueckue
U XUMHUYECKHE CBOMCTBA MarHus W Kajblus. BaxHeimme coenuHeHus Kanblus (OKCHI, THAPOKCHI,
coin). JKEcTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

Amomunuii: nonoxenue B [lepuoanueckoii cucreme xumuueckux 3nemeHToB . M. Menaeneesa,
CTPOEHHUE aToMa, HaxoXiAeHue B Tmpupoje. Du3MYecKHe M XUMHUYECKHE CBOMCTBA ATIOMHUHUSI.
AmMdoTepHbIe CBOWCTBA OKCUIA U THIPOKCH]IA ATFOMUHHSL.

Kenezo: nomoxenue B Ilepuonanueckor cucreme xumumueckux snemMeHtoB JI. M. Menpaeneesa,
CTPOEHUE aTOMa, HaxoXJeHue B mpupoae. dusznueckne U XUMHUECKHE CBOMCTBa kene3a. OKCUbl,
ruapokcubl U conu xxenesa (1) u sxenesa (III), ux cocra, cBOWCTBA U MOTyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C oOpa3laMi METaUIOB U CIUIABOB, UX (PU3NYECKUMHU CBOWCTBAMHU, U3YyUEHUE
pE3yNbTaTOB KOPPO3UU METAIOB (BO3MOXHO HCIIOJIb30BAaHHE BHJIEOMATEPUANIOB), OCOOEHHOCTEM
B3aUMOJICHCTBUSI OKCHJIA KajbllMg M HATPHUS C BOJOM (BO3MOXHO HMCIOJIb30BAaHUE BHIEOMATEPHAIIOB),
UCCIIEIOBaHNE CBOMCTB JKECTKOM BOJBI, IMpollecca TOpEHHUs ’kele3a B KHUCTIopole (BO3MOMXKHO
WCIIOJIb30BaHUE BUIEOMATEPUAJIOB), MPU3HAKOB MPOTEKAHNS KAYECTBEHHBIX PEAKIM HAa MOHBI: MarHusi,
KaJbIusl, amOMUHUS, MHKA, xene3a (II) u xenesa (III), menu (II), HaGmroaeHNE U OMUCaHME TTPOIIECCOB
OKpalllMBaHUsl ITUIAMEHHM HMOHAMHM HATpHUs, Kajdusl ¢ KaiblUsd (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(DOTEPHBIX CBOMCTB THAPOKCUIA aTIOMUHUS U TUAPOKCUAA IIUHKA,
penieHne YKCIepUMEHTaIbHBIX 3a/1a4 10 TeMe «BajkHelIne MeTauibl U UX COSTUHEHUSD.

XuMus M OKpyxKamoLas cpeia

BemiectBa u MaTepuaibl B TOBCETHEBHOM KM3HU YeloBeKa. be3onacHoe HCIob30BaHNE BEIECTB
Y XUMHYECKUX peakiuii B ObITy. [lepBasi moMoIIs TPpU XMMHUECKHUX 0YKOTaX U OTPABJICHHUSIX.

XUMHYECKOE 3arpsi3HEHHE OKpYKaromel cpenbl (mpeaenbHas AOMyCTUMas KOHIIEHTpAIus
Bemiects, nanee — [1JIK). Ponb Xxumuu B pemieHnu 3K0JIOTHIECKUX MPOOIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3IoB MaTepHalioB (CTEKIIO, CIUIaBhl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAIIHI).

Mestcnpeomemmnnie ceasu
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Peanuzanusi MeXnpeaMeTHBIX CBA3€H MPU MU3YYCHHH XUMHUU B 9 Kilacce OCYLIECTBIISIETCS depes
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHITHM, TaK U MOHSATHH, SBISIONIMXCS CUCTEMHBIMU
JUTSL OTJICIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01ure ecTecTBEHHO-HAay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpHUs, aHAIU3,
CUHTE3, KIacCHU(UKaIUs, MEePHOJUIHOCTh, HAOIIOJCHHE, 3KCICPUMEHT, MOJICIHPOBAHUE, MU3MEPCHHE,
MO/JIETIb, SIBJICHUE, TAPHUKOBBIN 3D PEKT, TEXHOJIOT s, MaTepPHAIIbI.

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

buonorusi: ¢orocuHTes, aAbixaHue, Ouochepa, SKOCUCTEMa, MHUHEpAIbHbIE YIOOpEeHHS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHbIC BEIIECTBRA.

['eorpadus: armocdepa, runpochepa, MHUHEpaNbl, TOPHbIE IMOPOJbI, MOJE3HbIE HCKOMAEMBbIe,
TOIUIMBO, BOJIHBIE PECYPCHI.
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IINTIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INIPOI'PAMMBI 110 XMMHUHU HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JJUIYHOCTHBIE PE3YJBTATBI

JIM9HOCTHBIE PE3yIbTAThl OCBOSHUS MTPOrPaMMbI OCHOBHOT'O 00IIIero 00pa3oBaHus JOCTUTAIOTCS B
X0Jle¢ OOYYCHHS XHUMHH B CJIMHCTBE Y4COHON M BOCIHTATEIBHOM JIEATCIBHOCTH B COOTBETCTBHUH C
Tpa[[I/II_II/IOHHBIMI/I pOCCHfICKI/IMI/I COI_[I/IOKy.HBTypHBIMI/I nu HyXOBHO-HpaBCTBeHHBIMI/I OECHHOCTAMMU,
MPUHATHIMU B OOIIIECTBE MPaBUIaMH M HOPMAaMH ITOBEACHHS M CITOCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHUS,
CaMOpPa3BUTHUS U COLUATM3AIUN 00yJarOIIIXCSI.

JIMYHOCTHBIC PE3y/IbTaThl OTPAKAIOT FOTOBHOCTH OOYYArOIIMXCS PYKOBOACTBOBATHCS CHCTEMOM
IIO3UTUBHBIX ICHHOCTHBIX OpI/IeHTaI_II/Iﬁ 158 pach/IpeHHe OIIbITA ACATCIIbHOCTH HaA eé OCHOBC, B TOM 4YHUCJIC B
YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUSA

[ICHHOCTHOTO OTHOIICHHUS K OTCUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAy4YHOMY
HACJICTUIO, TOHUMAHUS 3HAUYCHUSI XMMHUYECKON HAYKH B JKU3HH COBPEMEHHOT'O OOINECTBA, CIIOCOOHOCTH
BJIQJECTh JOCTOBEPHOH HH(pOpMAaNMEeHd O TMEPEeaOBbIX JTOCTHXKCHHUSAX W OTKPBITHUSAX MHPOBOM U
OTEYECTBCHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpa;kIaHCKOT0 BOCTIMTAHUS:

HpeIlCTaBJIeHI/IH 0 COUAIBbHBIX HOpMaX nu HpaBI/IJIaX MCKIIMYHOCTHBIX OTHOHIGHI/Iﬁ B KOJIJICKTHUBE,
KOMMYHUKATHBHOH  KOMIIETCHTHOCTH B  OOIIECTBEHHO TIOJIC3HOH, y4eOHOMCCIIEIOBATEIbCKOH,
TBOPUYECKON M JPYruUX BUIAX ACSITEILHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOH IESTEIIEHOCTH
IpU BBINIOJHCHUU YUYEOHBIX, ITO3HABATENBHBIX 3a/1a4, BBIIOJHCHUM XUMHUYECKHX OSKCIIEPUMEHTOB,
COo31aHNNn y‘~IC6HI)IX HpOGKTOB, CTpCMJIGHI/I?I K B3aUMOIIOHMMAHHWIK WM B3aMMOIIOMOIIIN B HpOHCCCC E)TOI\/JI
y4eOHOU JIeATEIbHOCTH, TOTOBHOCTH OIICHMBATh CBOE IOBEJACHUE M TIOCTYIKH CBOHMX TOBAPHIICH C
IIO3UIINU HpaBCTBeHHI)IX nu HpaBOBI)IX HOpM C y‘-IéTOM OCO3HaHUA HOCJICIICTBI/If/'I HOCTYHKOB;

3) IEeHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYCCKUE TPEACTABICHUS O BEHICCTBE M XUMHUYECKOW PEAKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIINE OCHOBY ISl IOHUMAHUS CYIIIHOCTH HAyYHOU
KapTI/IHI)I MI/Ipa, HpeHCTaBJ'ICHI/ISI 06 OCHOBHBIX SaKOHOMepHOCTﬂX paSBI/ITI/ISI HpHpOI[BI, B3aNUMOCBA3AX
YeNoBeKa C MPUPOTHOM CPeloil, O PO XMMHHU B TTO3HAHUH ITUX 3aKOHOMEPHOCTEI;

II0O3HaBaTCJIIbHbIC MOTHBLI, HaHpaBJ’IeHHBIe Ha HOHy‘IGHI/Ie HOBBIX 3HaHPII>i 10 XUMHUH, HCO6XOI[I/IMI)IG
Ui OOBSICHEHHST HAONIOJaeMbIX TPOIECCOB U SBICHUN, MO3HABaTEeNbHOHN, HWH()OPMAIMOHHOW W
YUTATEIbCKON KYyJIbTYpPhl, B TOM 4YHCII€ HABBIKOB CaMOCTOATEIbHOW pabOThl C Y4EOHBIMH TEKCTAMH,
CIPaBOYHOH JIUTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPECTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTUH;

WHTEpeC K OOYYEeHHI0O U TO3HAHUIO, JIFOOO3HATEIIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOCKTHOW U HCCIENOBATENbCKONW NIEATENbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpaBJIEHHOCTH U YPOBHS O0y4YEHHS B ajbHEHIIEM;

4) popMupOBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHHUEC IICHHOCTHU XHU3HHU, OTBETCTBCHHOI'O OTHOLICHUA K CBOGMy SHOpOBBIO, YCTaHOBKI/I Ha
3I0pOBBI 00pa3 >KU3HH, OCO3HAHWE TMOCIEICTBUN U HEMpPUATHE BPEIHBIX NMPUBBIUEK (YMOTpeOsieHus
QJIKOTOJIs, HAPKOTUKOB, KYpPEeHHS1), HEOOXOIMMOCTH COOJIIOICHUSI TTPaBUIl 0€30MMaCHOCTH NpU 0OpaIieHuH
C XUMHUYECKUMHU BEIIECTBAMU B OBITY U pealbHOU KU3HU;

S) TPy10BOr0 BOCIIUTAHUSA:

MHTEpPEC K MPAKTUIECKOMY M3YUYSHHIO MPOdECCHil U TpyAa pa3IudHOTO Poja, YBaXKEHUE K TPYAY U
pe3yJibTaTaM TPYIOBOW NESATEIbHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHHM IO
XUMHH, OCO3HAaHHBIM BHIOOP WHAMBHIYAJILHOW TPACKTOPUHU TMPOJOIDKEHHUS OOpa3oBaHUS C Y4ETOM
JINYHOCTHBIX I/IHTepeCOB 158 CHOCO6HOCTI/I K XHMHU, O6HI€CTB€HHI)IX I/IHTepeCOB 158 HOTpC6HOCTCI>i,
yCIEeUTHOW MpodecCHOHAbHON NeATEeNhbHOCTH M Pa3BUTHS HEOOXOIWMBIX YMEHHH, TOTOBHOCTH
aIalITUPOBAThCS B MpodeccCHoHAIBHOH cpejie;

6) PK0JIOrMYeCKOro BOCIIMTAHHUA:
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HKOJIOTHYECKH 11€1eC000pa3HOe OTHOIICHNE K MPUPOJIe KaK UCTOUHUKY KM3HH Ha 3eMiie, OCHOBE
e€ CyIIeCTBOBAHUS, MOHMMAHHUE IIEHHOCTH 3/0pOBOr0 M 0€30macHOro o0pasa >KU3HU, OTBETCTBEHHOE
OTHOILICHHE K COOCTBEHHOMY (U3NYECKOMY W TICHXHYECKOMY 370POBbIO, OCO3HAHHE IIEHHOCTH
coOr0IeHHUsT TpaBuil 0€30IIaCHOTO MOBEACHMs IpU padoTe C BEIIEeCTBAMM, a TAKKE B CHUTyalMsX,
YIPOXKarOLUX 3J0POBBIO U JKU3HU JIIOCH;

CIOCOOHOCTH NPUMEHSATh 3HAHUA, NOJy4YaeMble NPU M3YyYEHUHM XUMMH, A pELIeHHs 3anad,
CBA3AHHBIX C OKPYXKAIOLIEW IPUPOAHOM CPENOM, IUI IOBBILICHUS YPOBHS JKOJOTMYECKOU KYJIBTYPBI,
OCO3HaHMs IIO0ATBHOTO XapakTepa HKOJOTHYECKUX MpoOiieM M IMyTed HX pelleHHs [OCPEACTBOM
METOZ0OB XHMMHHM, JKOJOTMYECKOIO MBIIUICHHS, YMEHUs PYKOBOJCTBOBATbCA UM B II0O3HABATEIILHOW,
KOMMYHHMKaTUBHOW U COLIMAIbHON MTPAKTHUKE.

METAINPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeqMETHBIX pe3yJabTATOB BBIIENAIOT 3HAuWMble Uil (OPMHUPOBAHUSA
MHUPOBO33pEHUS OOIIEHAYYHbIC MOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUTIOTE3a, (PAKT, CUCTEMA, MPOIIECC,
SKCHEPUMEHT U JIPYroe.), KOTOpPbIE MCIIOJB3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUEOHBIX IpeIMeTax M
MO3BOJISIOT HA OCHOBE 3HAHUI W3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHOM HAYIHOM
KapTUHE MHpa, W YHHUBepCcaJbHble Yy4eOHble JAeHCTBUS (IIO3HABaTENIbHbIE, KOMMYHUKATHUBHBIE,
peryIsSTHBHBIE), KOTOpble o00ecnednBaloT (OPMHUPOBAHHE TOTOBHOCTH K  CaMOCTOSTEIBHOMY
IUTAHUPOBAHUIO U OCYILLECTBIICHUIO YU€OHOM 1€ TeIbHOCTH.

ITo3naBaTe/bHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3zoBble Jloru4eckue AeiicTBUA:

YMEHUS HCIOJIb30BaTh IPUEMBI JIOTHYECKOIO MBIIUICHHs IPU OCBOCHUM 3HAHUM: PACKpbIBaTh
CMBIC]I XUMHUYECKUX HOHATHH (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 XMMUUYECKHX BEIIECTB U XUMHUYECKUX PEAKIUH,
YCTAHABIIMBATh IPUYUHHO-CJIEICTBEHHBIE CBSA3M MEXAY OOBEKTaMH H3Y4YEHHMs, CTPOUTh JIOTUYECKHE
paccyxaeHus (MHyKTUBHBIE, 1€ JyKTUBHBIE, 10 aHAJIOT'HH), J1eJ1aTh BBIBOIbI U 3aKIIIOUCHUS;

YMEHHME IPUMEHSATh B IIpollecce IO3HAHWS TMOHATUSA (IpEeIMETHblE U MeETalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIIH, UCIIOIb3yEMbIE B XUMHHU, IPE0OPa30BbIBATh LIMPOKO MPUMEHSEMbIE
B XMMHH MOJEJIbHbIE MPEICTaBICHUS — XMMHUUECKUN 3HAaK (CHMBOJI 3JIEMEHTA), XUMUYecKast Gpopmysa u
ypaBHEHHE XHMHMYECKONH pEaKIMHW — MpU PELIeHUH Y4yeOHO-TO3HaBaTEJIbHBIX 3a/ad, ¢ Y4ETOM ITHX
MOJCJIBHBIX IPEJCTaBICHUN BBIBIATh M XapaKTEPHU30BaTh CYUIECTBEHHBbIE NPU3HAKM H3y4aeMbIX
O0OBEKTOB — XMMHUYECKHMX BELIECTB W XHUMHYECKUX pPEAKIMH, BBIABIATH OOLIME 3aKOHOMEPHOCTH,
MIPUYMHHO-CIIEACTBEHHBIE CBSA3HM U IPOTUBOPEUNS B U3y4a€MbIX IPOLECCAX U SIBICHUSAX.

ba3oBblie uccienoBaTe/bCKue AeHCTBHA:

YMEHHUE HCIOJIb30BaTh IOCTABICHHBIE BOIPOCHI B KAUYECTBE MHCTPYMEHTA ITO3HAHMS, a TaKXKe B
KayecTBE OCHOBBI i1 (OPMHMPOBAHUS THUIIOTE3bl 10 TPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMbIX
CYKJICHUMH;

npuoOpeTeHre OomblTa M0 IJJAHUPOBAHUIO, OpPraHM3allud M TPOBEACHUI0 YUYCHHUYECKUX
JKCIEPUMEHTOB, YMEHHME HAOIIOAATh 3a XOAOM IIPOIEecca, CaMOCTOSTEIbHO IPOTHO3UPOBATH €ro
pe3yabTar, (GOpMyIHpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3yiabTaTaM MPOBEAEHHOIO OIbITA,
UCCIIEIOBaHMsI, COCTABJIATh OTYET O MIPOAEIAHHOM padore.

Pabora ¢ nnopmanmeii:

yYMEHHE BBIOMpATh, aHAJTU3UPOBATh U UHTEPIIPETUPOBATH HH(OPMALINIO Pa3IUNYHBIX BUIOB U POpPM
NPEJCTAaBICHUS, MOJYYaeMYI0 M3 pa3HbIX WCTOYHUKOB (HAyYHO-MOMYJISIpHAS JIMTEpAaTypa XMMHUYECKOTO
coJiepKaHusl, CIpaBOYHbIE TTocoOust, pecypchl HTepHETa), KPUTUYECKU OLIEHWBATh MPOTUBOPEUYUBYIO U
HE/I0CTOBEPHYIO HH(OpMAIIHIO;

YMEHHE NPUMEHATh pa3M4yHble METOJAbl M 3alpoCchl MpPU TMOUCKE M oTOOpe HHpOpManuu U
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOIMMBIX [UI BBINOJHEHHsS Y4eOHBIX M MO3HABATENIbHBIX 3a/ad
OnpeAeNnéHHOro Tuma, MpuOoOpeTeHHe omblTa B O0JIACTH  HCMONb30BaHUS  HMH(DOPMAILMOHHO-
KOMMYHUKATUBHBIX TEXHOJOIMM, OBJAJCHUE KYyJIbTYPOM AaKTUBHOI'O HCIIOJIB30BAHUS Pa3JIMYHBIX
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MTOMCKOBBIX CHUCTEM, CAMOCTOSITENILHO BHIOMpATh ONTUMAIBHYIO (OpMY TpelCTaBiICHHUS WHPOPMAIUU U
WUTIOCTPUPOBATh pellaeMble 33Jayd  HECIOKHBIMH CXEMaMH, JuarpaMmamu, ApyruMu ¢GopMmaMu
rpadUKy U UX KOMOUHAIUSIMU;

YMEHHE UCIOJB30BaTh M aHaJM3UpOBaTh B Ipolecce Y4eOHONH U  UCCIIe0BATEIbCKOM
AESATENbHOCTH MH(POPMALHUIO O BIMSHUU TPOMBIIUIEHHOCTH, CEJIbCKOTO XO3sMCTBa M TPaHCIOPTa Ha
COCTOSIHHE OKPY>KAIOIIEH IPUPOAHON CPEMBI.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUS:

YMEHHs 3aJaBaTh BOIPOCH! (B XoJie¢ auanora U (WiaM) DUCKYCCHH) IO CYIIECTBY O0OCYKIaeMoit
TeMbI, POPMYIMPOBATH CBOM MPEATI0KEHUS OTHOCUTEIILHO BHIMOIHEHUS MPEI0KEHHON 3a/1auu;

YMEHUSI TNPEACTABIATh IOJYYEHHBIE PE3YJIbTAThl [O3HABATEIBHOW NESITEIBHOCTH B YCTHBIX M
IIMCBMEHHBIX TEKCTaX; JeJIaTh IPE3CHTALMI0 PE3YyJbTaTOB BBIIOJIHEHUS XUMHYECKOI'O SKCIIEPUMEHTA
(;1abGopaTtopHOro OIbITa, J1a0OpaTOpHONM pabOThl MO MCCIAEAOBAHUIO CBOWMCTB BEIIECTB, Y4EOHOTO
IIPOEKTA);

yMEHHsI Y4eOHOTrO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW I1O3HABATEIbHON H
MCCIIEIOBATEILCKONW JIESITEIbHOCTH MPH PEIICHUH BO3HUKAIOMIMX MpoOIeM Ha OCHOBE y4éra OOIIMX
MHTEPECOB U COrJIacoBaHHUS Mo3uuil (oOCykaeHusi, OOMEH MHEHHUSMHU, «MO3TOBBIE IITYPMBD»,
KOOpJMHAIIMSI COBMECTHBIX JAECWCTBUN, ONPEICIIEHHE KPUTEPHEB I10 OLIEHKE KayecTBa BbIIOJHEHHOU
paboThI U ApyTHUE).

PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe 1efiCTBUS:

YMEHUE CaMOCTOSITEJIbHO ONpPENeNsATh LeNu ACATENbHOCTH, IUIAHUPOBAaTh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U TPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JESTEIBHOCTH, BHIOMpATh Hambolee
s¢dhekTrBHBIE CIOCOOBI pEelIeHUs yUYeOHBIX U TO3HABATENbHBIX 3a7]a4, CAMOCTOSTEIbLHO COCTABIATh WU
KOPPEKTUPOBATh NMPEIIOKEHHBIM QJITOPUTM JACUCTBUM IPU BBIOJIHEHUH 33JaHUNA C YYETOM ITOJIyYEHUS
HOBBIX 3HAHUI 00 WH3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIMSIX, OLEHUBATh COOTBETCTBHE
[IOJIyYEHHOTO pe3yjbTaTa 3asBJICHHOW 1M, YMEHHME MCIONb30BaTh U AHAIM3UPOBATh KOHTEKCTHI,
MpeAJiaraeMbl€ B yCJIOBUU 3a/IaHUM.

HNPEAMETHBIE PE3YJIbTATHBI

B coctaBe npeaMeTHBIX pe3yabTaTOB 110 OCBOESHUIO 0053aTENFHOTO COACPKAHMS, YCTAHOBICHHOTO
JTaHHOM (efepanbHOi paboueil MporpaMMoi, BBIIETSIOT: OCBOGHHBIE 00yUYalOIIMMUCS HayYHbIC 3HAHUA,
YMEHHUS U CTIOCOOBI IeHCTBUH, criennduueckre 1 MpeAMETHON o0nacTu «XUMHUs», BUABI A€ITeIbHOCTH
[0 MOJYYEHHIO HOBOI'O 3HAHMS, €r0 WHTEPIpEeTalH, MPeoOpa3oBaHUI0 M MPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX ¥ HOBBIX CUTYaIUsX.

K koHiy oOyuenus B 8 kJiacce mpeIMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:

o pacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHUX TIOHSTHI: aTOM, MOJEKYla, XUMHUYECKHI
AJIEMEHT, IPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECh (OTHOPOAHAS U HEOIHOPOJAHAs), BAJIEHTHOCTD,
OTHOCUTENIbHAs aTOMHAas M MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIECTBAa, MOJb, MOJISIpHAs Macca,
MaccoBast J10JI1 XUMHUYECKOI'O JIEMEHTa B COETUHEHUH, MOJIAPHBIA 00BEM, OKCHJI, KUCIOTa, OCHOBAHHUE,
COJIb, ANEKTPOOTPHUIIATEILHOCTD, CTETIEHb OKHCIEHUS, XUMHUUYECKasl peakius, Kiaccu(uKaius peakiuii:
peaKiuy COEIMHEHUS, PEeaKUUHU pa3jIoKEeHUs, pEeaklUHd 3aMelleHUus, peakuuu OoOMEeHa, HK30- Hu
SHAOTEPMHUUYECKUE PEaKIUH, TernoBord 3(hdeKkT peakuuu, sapo aToMa, IIEKTPOHHBIA CJIOW aToma,
aToMHas opOuTanb, paglyc aromMa, XMUMHUYEecKas CBsI3b, MOJIAPHAs W HEMOJIApHAs KOBAJEHTHAs CBS3b,
WOHHAsI CBSI3b, MOH, KATHOH, aHUOH, PacTBOP, MAacCOBasl JIOJIA BellecTBa (TPOIICHTHAS KOHIIEHTPAIUs) B
pacTBope;

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

o HCIOJIb30BaTh XUMUYECKYI0O CUMBOJIMKY JJIsS COCTaBIE€HUSI (JOPMYJI BEIIECTB U ypaBHEHUN
XUMHYECKUX PEAKIINIL;

o OTpENENATh, BaJCHTHOCTh AaTOMOB DJJEMEHTOB B OWHAPHBIX COCIUHEHHSX, CTEICHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COETMHEHUSX, IPUHAICKHOCTh BELIECTB K ONpPEAeNEHHOMY KiIaccy
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CoeMHEHNI Mo ¢dopMyliaM, BUJ XUMUYECKOW CBs3W (KOBAJICHTHAss M HMOHHAs) B HEOPTaHUYECKUX
COETMHEHUSX;

. packpsiBaTh cMbica Ilepuoanueckoro 3akona JI. M. MenaeneeBa: JEMOHCTPUPOBATH
IIOHUMAaHUC HepI/IO,[[I/I‘{eCKOﬁ 3aBUCUMOCTH CBOMCTB XHMHYECKHX 3JJIEMEHTOB OT HUX IIOJIOKEHUS B
[leproanueckoit cucteme, 3aKOHOB COXPAaHEHHUS MAacChl BEUIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHMsI, 3aKOHAa ABOIaJipo;

o ONMCHIBATH M  XapakTepu3oBaTh TabmuuHyio (opmy Ilepuoanueckoit  cucteMsl
XUMHUYECKUX JJIEMEHTOB: pa3inuyaTh IMOHATHS «IJIaBHas moArpymnmna (A-rpynma)» u «mno0odHas
noarpynna (b-rpymma)y, maneie u 60IbIINE MEPUObI, COOTHOCHTh 0003HAYCHHS, KOTOPHIE UMEIOTCS B
tabiuue «llepuonuyeckass cucrema xumuueckux snemeHtoB JI. WM. MennaeneeBa» ¢ 4YHCIOBBIMU
XapaKTePUCTHKAMHU CTPOCHHUS aTOMOB XHMMHYECKUX JJEMEHTOB (COCTaB W 3apsj sjapa, oOIiee 4Yucio
AJIEKTPOHOB U paclpeesieHUue X MO0 IEKTPOHHBIM CIIOSIM);

o KJacCU(UIUPOBATh XUMHUYECKUE DIIEMEHTHI, HEOPTaHWYECKHE BELIECTBA, XUMHUYECKHE
peakiuu (10 YMCITy U COCTaBy yYacTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIUNIOBOMY 3P (DEKTY);
. XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME XMMHUYECKME CBOWCTBA BELIECTB pPa3IMYHBIX

KJIACCOB, IIOATBEP)KJAs OIMCAaHWE [PUMEpPaMU MOJEKYJSIPHBIX YPAaBHEHMH COOTBETCTBYIOIIMX
XUMUYECKUX PEAKLUN;

L4 IMPOTrHO3UPOBATH CBOMCTBaA B€IICCTB B 3aBHCHUMOCTH OT HX Ka4C€CTBCHHOI'O COCTaBa,
BO3MOXHOCTH IIPOTCKAHUA XUMHUYCCKUX HpeBpaHICHI/Iﬁ B PA3JIMYHLBIX YCIIOBUAX,
o BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYIIAPHYHO W MOJIIPDHYIHO MACChbl BCUICCTB, MACCOBYIO

JOTI0 XMMHYECKOTO 3JieMeHTa 1Mo (opMylie COCTUHEHHS, MAacCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKON peaKIIny;

. MPUMEHATh OCHOBHBIE OIEpallUy MBICIUTEIBHON JE€ATEIbHOCTH — AaHallu3 W CHUHTE3,
cpaBHeHHEe, 0000IIeHUe, CHCTeMaTU3alll0, KIacCU(UKAIMIO, BBISBICHUE MPHUUYUHHO-CIEACTBEHHBIX
CBSA3EH — IS M3YYCHHUS CBOMCTB BEIIECTB M XMMHUYECKHX PEAKIMi, €CTECTBEHHO-HAYyYHBIE METObI
MO3HAHUS — HAOII0/IeHUE, U3MEPEHUE, MOJIEIMPOBAHNE, IKCIIEPUMEHT (pealbHbI U MBICICHHBIN);

. CJeIoBaTh  TIpaBWjaM  IOJb30BAHMS  XUMHUYECKOM TMOCyAOoH H  Ja0OpaTOPHBIM
o0opyI0BaHMEM, a TaK)Ke MpaBWjaM OOpalIeHHUs C BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSMHU IO
BBITIOJTHEHUIO JTA00PATOPHBIX XUMUYECKUX OIMBITOB O MOJTYYSHHIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(BomopoJia ¥ KHCIIOPO/1a), TPUTOTOBICHUIO PaCTBOPOB C ONPECIEHHON MAaCCOBOM J0JIel pacTBOPEHHOTO
BEILIECTBA, IUIAHUPOBATh U MPOBOAWTH XMMHYECKHE HKCIIEPUMEHTHI MO PACIO3HABAaHUIO PACTBOPOB
IIEJI0YEH M KUCTIOT C MOMOIIBI0 HHIUKATOPOB (JaKkMyc, heHON(PTaICeUH, METUIIOPAHK U JPYyTHUE).

K konIiy oOyuenus B 9 kjaacce nmpeaMeTHbIe pe3ylbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTPakarh
c(hOpPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUN:

. pacKpbIBaTh CMBICI OCHOBHBIX XHWMHMUYECKUX IMOHATHUNA: XUMHUYECKHM DSJIEMEHT, aToM,
MOJIEKYJIa, MOH, KAaTHOH, AaHHOH, TPOCTOE€ BEIIECTBO, CIOXHOE BEIIECTBO, BAJIEHTHOCTb,
AJIEKTPOOTPHUIIATEILHOCTD, CTEIIEHh OKUCIICHUS, XUMHUYECKas pEeaKIlusi, XUMUYECKas CBs3b, TEIIOBOM
a¢ ekt peakuuu, MoJb, MOJISIPHBIA 00BEM, PaCTBOP, ANEKTPOIUTHI, HEITEKTPOIHUTHI, SJIEKTPOIUTHYECKAS
JUCCOIIMAIUS, PEaKIMH HWOHHOTrO OOMEHa, KaTajau3aTrop, XUMHYECKOE paBHOBECHE, OOpaTUMbIe W
HeoOpaTHMble pEeaKklUd, OKHCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIUH, OKUCIUTENIh, BOCCTAHOBUTEIb,
OKHCJICHHUE W BOCCTAHOBJICHHUE, AJUTOTPOIHUS, aM(POTEPHOCTh, XUMUYECKasl CBSI3b (KOBAJICHTHAs, HOHHAS,
METaJITN4ecKasi), KpUCTaTMdeckass pemeéTka, KOpPpO3us METalioB, CIUIaBBI, CKOPOCTh XHMHUYECKOM
peakuuu, npeaenbHo qonyctuMas konuentpanus [1/IK Bemectna;

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

. WCIIOIh30BaTh XMMHUYECKYI0 CUMBOJIMKY IS COCTABJICHHS (POPMYJT BEIIECTB U yPaBHCHUM
XUMHUYECKUX PEAKIUH;

. OTIPEIEIATh BAJIGHTHOCTh U CTETICHh OKMCJICHUS XUMHUYECKUX AJIEMEHTOB B COCTUHEHUSIX
Pa3IMYHOTO COCTaBa, MPHUHAICKHOCTH BEIIECTB K ONMPEACIEHHOMY KJIACCy COCIMHEHHM Mo GopMyiam,
BUJI XUMHYECKOH CBSI3U (KOBAJICHTHAs, NOHHASI, METAJUIMUECKasi) B HEOPTaHUYECKUX COSAMHEHUSX, 3apsijl
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MOHA 10 XMMHYECKOH (opmylie, XapakTep Cpeibl B BOJHBIX PACTBOpaX HEOPraHWYECKHX COCTUHEHHUH,
THUI KPUCTAJUTMUECKOHN perI€TKH KOHKPETHOTO BEIlleCTBa;

. packpsiBaTh cMbIch [lepuoanueckoro 3akona [[. 1. MenneneeBa u 1eMOHCTPUPOBATh €0
MIOHMMAaHHME: ONHUCHIBATh U XapaKTepu30BaTh TabmuuHyto Gopmy Ileproanueckoit cuCTEMBl XUMHUYECKUX
AJIEMEHTOB: pa3iuyaTh TMOHATUS «TJIaBHasg mnonarpynmna (A-rpymma)» u «mobounas noarpymma (b-
TpYIIa)», MaJIble ¥ OOJIbLINE TEPHOIbl, COOTHOCHTh 0003HAYEeHHUs, KOTOPBIE UMEIOTCS B MEPUOINIECKOM
TabJyuie, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB M 3apsij
aapa, odlee YHMciIo SJIEKTPOHOB M pacIpelelieHue UX MO AIIEKTPOHHBIM CJ0sM), OOBSICHATH OO0IIME
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB AJIEMEHTOB M HUX COCIMHEHUH B Mpejesiax MajblX NEpUOI0B U
IJIABHBIX MOATPYII C YUETOM CTPOEHHUS UX aTOMOB;

o KJIacCU(UIUPOBATh XUMHYECKHE OJJIEMEHTBI, HEOpPraHMYECKHE BEIIeCTBAa, XWMHUYECKUE
peakuuu (MO YHCIYy W COCTaBy Y4YacTBYIOIIMX B pPEaKIUH BEIIECTB, MO TerioBoMy 3(ddexTy, mo
WU3MEHEHHUIO CTENIEHEN OKUCIEHUSI XUMUYECKUX JIEMEHTOB);

o XapaKTepu30BaTh (OMHUCHIBATh) OOLIME U CHEHU(PUUECKHEe XUMUUECKUE CBOMCTBA MPOCTHIX
U CIOXHBIX BEIIECTB, MOJITBEP)KJas OMHCAHME MPUMEPAMU MOJIEKYJISIPHBIX W HOHHBIX YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIUii;

o COCTaBJISATh ypPaBHEHUS AJIEKTPOJIUTUUYECKONW TUCCOLMAIMU KUCIOT, IIeTouell U coeid,
IIOJIHbIE Y COKpAIIEHHbIC YPABHEHUS PEaKMii HOHHOIO 0OMEHa, ypaBHEHUs peaklui, HOATBEPKIAOIINX
CYILIECTBOBAHHE T€HETUYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3IUNYHBIX KJIACCOB;

o pacKpblBaTh CYIIHOCTb OKUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PpEAKUUA IOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKluii;

o MIPOTHO3HPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHUS, BO3MOXHOCTH
MPOTEKAHUS XUMHUECKUX MPEBPAICHUH B Pa3IMYHBIX YCIOBUSX;

o BBIUUCIIATh OTHOCUTEJBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MacChl BELIECTB, MAaCCOBYIO
JOTI0 XUMHYECKOTO JJIEMEHTa 1O (OpMYyJe COCIMHEHHUS, MAacCOBYIO JIOJIIO BEIIECTBAa B PacTBOPE,
MIPOBOAMTH PACUETHI [0 YPABHEHHUIO XUMUYECKOM PEaKIuu;

o coOmogaTh TpaBWiIa  TOJB30BAHUS  XUMHYECKOW TMOCYHOH H  JIaODOpaTOpHBIM
o0opy/noBaHUEM, a TaK)Ke MpaBuia OOpalleHHs C BEUIECTBAMU B COOTBETCTBUM C MHCTPYKLUSAMHU I10
BBINOJIHEHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB IO MOJIYYEHHIO U COOMPAHHIO ra3000pa3HbIX BEILECTB
(aMmMmaka M yrieKucioro rasa);

o IIPOBOAMTH PEAKIMH, IMOATBEPKIAIOIIME KAYECTBEHHBIM COCTaB DPA3JIMYHBIX BEILIECTB:
pacro3HaBaTh OINBITHBIM MYTEM XJIOPHI-, OpOMHI-, HOAHUI-, KapOoHaT-, pocdaT-, CUIMKAT-, Cyab(aT-,
THIPOKCH/I-UOHBI, KaTHOHbI aMMOHMSI U HMOHBI HM3Y4YEHHBIX METaVIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEILECTB;

o MIPUMEHSTh OCHOBHBIE ONEpPAllUU MBICIUTENBHON MAESITENIbHOCTH — AaHajJu3 U CHUHTE3,
CpaBHEHHUE, 0000IIEHNE, CUCTEMAaTU3AIUIO, BBISIBIEHUE IPUYNHHO-CIIEICTBEHHBIX CBA3EH — I N3YYEHUS
CBOWCTB BEILECTB M XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METO/bl MO3HAaHUs — HaOIIOJICHHUE,
U3MepeHne, MOIETUPOBAaHNE, SKCIIEPUMEHT (PEeasIbHbIN U MBICIIEHHBIH).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KNIACC
Kouun4vecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHnoBan
He pasjejioB U TeM I Koutpo IIpakTu (undpossie)
N/ mporpamMmal cero JibHbIE Pa00THl 4YecKHe padoThl obpasosateibIibie
pecypchl
Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHUE TOHATHUS
Xumus —
Ba)KHas o0JacTh
€CTEeCTBO3HAHUS u ’ bubmuoreka  IJOK
.1 mpakTudeckoi 5 https://m.edsoo.ru/7f41837¢
NEeSATETbHOCTH
YyesoBeKa

BemectBa n
.2 XUMHYEecKue peakiuuu 15

Uroro no pazgeny

bubmuoreka  I[JOK
https://m.edsoo.ru/7f41837c¢

20
Pa3znen 2. BaxHelilue npeacTaBuTe/ I HEOPraHUYeCKUX BellecTB
KHCHOpI?);3HYIEI(6HaTHe bubmorexa  IIOK
1 ) 6 https://m.edsoo.ru/7f41837c¢
00 okcuaax
B .
HOHﬂTHeOf)lOIIzzf:[JIOTaX 1 buGnuorexa  LIOK
2 8 https://m.edsoo.ru/7f41837¢
H COJIIX
Bona.
PaCTBopI:I)Ila ITonsatue 1 1 bubmorexa  TIOK
3 ' 5 https://m.edsoo.ru/7f41837c¢
00 OCHOBAHHMIX
OcCHOBHEBIC
KJ1aCChI 1 1 bubmmoreka  IIOK
4 HeopraHMyecKux 11 https://m.edsoo.ru/7f41837¢
COE€TMHEHUI
Uroro no pazgeny
30
Pasnen 3. [lepuoanueckuii 3akon u [lepuoguyeckasi cucrema xumuieckux djiementon /1. U.
MenpeneeBa. Crtpoenne aTroMoB. XHMH4YeCKasd CBfA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuun
[Tepnoanueck
ui 3aKOH u
Iepuonmieckas bubmuoreka  IJOK
(| CHcTeMa XHMIHECKIX | https://m.edsoo.ru/7f41837¢
snementop J[. W.
Menneneena.
Crpoenue atoma
XuMuueckas
CBSI3b. ) bubmmoreka  IIOK
2 OKMCITUTEIIBHO- 8 https://m.edsoo.ru/7f41837c¢

BOCCTaAaHOBHUTCIIbHBIC
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peakuuun
Hroro no pazneny 15
PesepBHOE Bpems 3
OBUIEE

KOJIMYECTBO YACOB 63

I10 ITPOTPAMME

bubmmoreka  IIOK
https://m.edsoo.ru/7f41837¢

bubmmoreka  IIOK
https://m.edsoo.ru/7f41837¢
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9 KJIACC
KosauyecTBO 4acoB DJIeKTPOHHbBIE
HaumeHnoBanue K I (uEdpPoBbIE)
pasieion - Tem P partt 00 a3pOBaTe.]'IbeIe
N/l NporpamMmel cero 0JIbHbBbIE YyecKHue |y
padoTbI padoThbI pecypchl
Pa3nes 1. BemecTBO 1 XMMHYeCKHE peaKIuA
IloBrOopenue wu
yriryoJieHHue 3HAHUI 1 bubmuoreka 1IOK
.1 OCHOBHBIX  paznenoB 5 https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
3aK0H01\?§ HI;):ZITI;IIG bubmorexa  [TOK
2 P .4 https://m.edsoo.ru/7f412636
XUMUYECKHUX PEaKInid
DIEKTPOIUTHYE
cKas JIUCCOITAAITHS. 1 1 bubmuoreka I1IOK
3 XUMHUYECKUE peakiuu 8 https://m.edsoo.ru/7f41a636
B pacTBOpax
Htoro no paznemny 17
Pa3zgen 2. HeMeTaJJILI M X CO€IHHEHUSA
Oo6mas
ii&f::f}?;;m(a 1 bubmuoreka 1IOK
A SIEMEHTOR VIIA- 4 https://m.edsoo.ru/7f41a636
rpynmnsl. ['anorensl
O6mmas
XapaKTepUCTHKA
XAMHYECKHUX bubmmoreka I[OK
2 3JIEMEHTOB VIA- 6 https://m.edsoo.ru/7f41a636
rpynnbel. Cepa u  eé
COCUHEHUS
O6mmas
XapaKTEePUCTUKA
XUMHYIECKHUX 1 bubmmoreka I[OK
3 AJIEMEHTOB VA- 7 https://m.edsoo.ru/7f41a636
rpynnsl. A3oT, ¢ochop
1 UX COCTUHCHUS
O61mmas
XapaKTePUCTHKA
XUMHUYECKHX
bubmnoreka I[OK
4  OJewmeHToB IVA- ¢ ! 2 https:/m.edsoo.ru/7f41a636
rpymnmsl.  Yriepox |
KPEMHHU u Hux
COCIUHCHMUS
Hroro no pasgeny 25

Pasngena 3. MeraJLiibl ¥ X COeIMHEHU A




18

OO6mmue

bubmmoreka 1[OK

1 CBOICTBa METAJLJIOB 4 https://m.edsoo.ru/7f41a636
MeTaHHBBIa)KHeI;IHHe X 1 bubmmoreka I[OK
2 16 https://m.edsoo.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
1 P 3 https://m.edsoo.ru/7f41a636
YyeJI0BeKa
Uroro no pazgeny 3
PesepBHOE Bpems bubmorexa  [TOK
p P 3 https://m.edsoo.ru/7f41a636
OBIIEE
KOJMYECTBO YACOB I10 63 4

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

8 KUIACC
Kon .
HpOBepsIeMOro HpOBepﬂSMble NpeIMeTHbIe  pe3yJabTaTbl  OCBOCHHS  OCHOBHOM
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTara
1 ITo Teme: «IlepBOHaYaNbHbBIE XUMUUYECKHUE IIOHATHSI
pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX IIOHATHI: aTOM, MOJIEKYJIa,
XUMHUYECKHUN 3JIEMEHT, IPOCTOE BEILIECTBO, CIOXKHOE BELIECTBO, CMECh (OJHOpPOIHAsS
U HEOJHOPOJIHAs), BAJIEHTHOCTb, OTHOCUTEIbHAs aTOMHAas U MOJIEKYJspHas Macca,
11 KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas JOJIsI XUMHUYECKOIO
) 3JIEMEHTa B COEIUHEHHUHU, MOJISIpHBIH 00BEM, XMMHUUYECKasl peakiys, Kiaccupuranus
peakuuii: peakUuu COEIUHEHUS, pPEaKLUM pa3JIoKEHUs, PEaKLUU 3aMElICHMUs,
peakiuu oOMeHa, K30- M HHJIOTEPMHUUYECKHE peaKkluH, TeIIOBOM 3pdeKT peakuuu,
pacTBoOp, MaccoBasi 10151 BellecTBa (IPOLIEHTHAsE KOHLIEHTPALKs) B pacTBOpE
12 WUIOCTPUPOBATE  B3AUMOCBA3h  OCHOBHBIX  XMMHYECKHX HOHATUH U
IIPUMEHSITh 3T MOHATHUS IIPYU ONMCAHNUU BEUIECTB U UX NPEBPAILEHUN
13 HCIIONb30BATH XHMHUYECKYIO CUMBOIIMKY AL COCTABIICHNUA (bopMyI1 BEeLEeCTB U
YpaBHEHUN XUMHUYECKUX peaKLUn
14 pPacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, IOCTOSHCTBA
] COCTaBa, aTOMHO-MOJIEKYJIIPHOIO yY€HUs, 3aKOHa ABOraipo
1.5 OIIpeNIeNATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX
16 KJaccu(UIUPOBaTh XUMHUYECKHWE peakiuu (Mo YUCIy M COCTaBy
' Y4YaCTBYIOIIMX B pEaKIMH BEIIECTB, 110 TEIIOBOMY 3 (deKTy)
1.7 BBIUNCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB
18 BBIUUCIIATH MAaCCOBYIO JIOJIO XHUMHUYECKOro 93JIeMeHTa 1o (opMmyie
COEJTUHEHMS,
1.9 BBIYHCIIATh MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
1.10 IPUMEHSTh E€CTECTBEHHOHAY4YHbIE METOJAbl II03HAaHUS — HaOJIOJEHHeE,
U3MEpeHue, MOJIEIMPOBAHUE, SKCIEPUMEHT (peaJIbHbI U MBICJICHHBIH)
2 ITo Teme: «BakHelIINE IPEACTABUTEIN HEOPTaHUUYECKHUX BELIECTB)
71 pPacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHUX MOHSATHI: OKCHJA, KHCIOTa,
OCHOBAHUE, COJIb
29 ONpEACIATh  MPUHAJICKHOCTh  BEIIECTB K  ONPENEIEHHOMY  KJaccy
' coeMHeHui o popMynam
23 KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA
XapaKkTepu30BaTh (OMHUCHIBATh) OOIIME XWMHUUYECKHE CBOMCTBA BEIIECTB
24 pa3sIMYHBIX  KJIACCOB, TOATBEP)KIAas ONHCAHUE MPUMEPAMU  MOJIEKYJISIPHBIX
YPAaBHEHUH COOTBETCTBYIOIIUX XUMHUUYECKUX PEaKUN
MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX KayeCTBEHHOI'O
2.5 COCTaBa, BO3MOYKHOCTHU IIPOTEKAHUS XHUMHUYECKUX MPEBPALICHUM B pPa3IMYHBIX
YCIIOBUSIX
CJIeZIOBaTh IMpaBHJIaM T0JIb30BAaHUSI XMMHUYECKOW MOCYJIOH M J1a00paTOPHBIM
o0opy/noBaHuEM, a TakXKe MpaBUiiaM OOpalIeHUsI C BEIIECTBAMU B COOTBETCTBHH C
2.6 MHCTPYKLIMSMHU TIO BBINOJHEHUIO JIAOOPAaTOPHBIX XMUMHUYECKHX OIBITOB  I10
MOJIYYEHUI0O W COOMpaHUI0 Ta3000pa3HBIX BemIeCTB (BOAOPOAAa W KHCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEAEIEHHOW MacCOBOM J0JIEHW PAaCTBOPEHHOIO
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BEIIECTBA, IUIAHUPOBATh M  TMPOBOAWTH XHUMHUYECKHE OKCIEPUMEHTHI IO
pacrmo3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIOT C TOMOIIBID MHAUKATOPOB (JIAKMYC,
(dheHondTanenH, METHIIOPAHXK U IPYTHE)

2.7 MPOBOJUTH PACUYETHI IO YPABHEHUIO XMMUYECKON peaKIU1
ITo Teme: «llepuomuyecknii 3akoH u Ilepuoguyeckas cucreMa XMMHUYECKUX
3 snementoB JI. WM. MengeneeBa. CrpoeHue aroMoB. XUMHUYECKas CBS3b.
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUI
pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX [MOHSTHH: SAJpO aToMa,
31 AJICKTPOHHBIA CJIOM aToMa, aToMHas OpOWUTallb, pajnyC aroMa, XMMHUYECKas CBS3b,
MOJISIpHAsE M HEMNOJSpHAas KOBAJIEHTHAs CBS3b, 3JICKTPOOTPULIATENBHOCTh, HWOHHAS
CBS3b, HOH, KATUOH, aHUOH, CTEIICHh OKHUCIICHHS
3.2 KJIaCCU(PUITUPOBATh XUMUYECKHE SJIEMEHTHI
OTHUCHIBATh U XapaKTepu30BaTh TabIuuHy0 Gopmy [leprnoanueckoil CUCTEMBI
33 XUMHMUYECKHUX D3JIEMEHTOB: pa3jinyaTh IOHATHS «IJaBHas noarpynna (Arpynma)» u
«moboynas noarpymnmna (brpymma)y, «mainbie» U «00JbIIIHIe) MepUOIbI
packpeiBaTh  cMmbicn  [lepmomuueckoro 3akona J[.M. Menaeneena:
34 JIEMOHCTPUPOBATh MTOHUMAHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XHUMHUYECKUX
3JIEMEHTOB OT UX MOJoXkeHus B [lepuoanyeckoii cucreme
COOTHOCUTh 0003HAYCHHUS, KOTOpble MMeITcs B Tabmwuie «llepuonnueckas
35 cucteMa  xuMmuyeckux  anemeHtoB  J[.MI.  MenaeneeBa» € YHCIOBBIMU
' XapaKTEPUCTUKAMH CTPOSHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsia sAapa,
o0111ee YKCIIO JICKTPOHOB U PacpeIeICHUE UX 110 AICKTPOHHBIM CIIOSIM)
3.6 OTIPENICIIATh CTENEHb OKUCICHUS AJICMEHTOB B OMHAPHBIX COSTUHEHUSX
37 ONpenesTh BUJ XHUMHYECKOW CBs3M (KOBaJieHTHAas W HWOHHAs) B
HEOPraHUYECKUX COEAMHEHUSIX
9 KJIACC
Kona .
HPOBEpHEMOTO HpOBepﬂSMble npeAMeTHbIe  Pe3yJbTATbl OCBOCHUSI OCHOBHOM
o0pa3oBaTeIbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTara
1 ITo Teme: «BeniecTBO 1 XUMHUECKas PEAKIUSD)
pacKpbIBaTh  CMBICI ~ OCHOBHBIX  XUMHUYECKHUX IOHATUWA:  PacTBOp,
BJIEKTPOJUTHI, HEJJIEKTPOJUTBI, JJICKTPOJUTHYECKAS] JTUCCOLMAIMUSA, PEAKIHHU
MOHHOTO OOMEHa, Karajau3aTop, XHWMHYECKOE€ paBHOBEcHe, OOpaTUMble U
1.1 HEOOpaTUMbIE PEaKIUU, OKHCIUTEIbHOBOCCTAHOBUTEIBHBIE PEAKIINU, OKUCIUTENb,
BOCCTAaHOBUTENb, OKHCIIEHHE W BOCCTAHOBJICHHE, aJUIOTPONHs, amM(pOTEpPHOCTb,
XUMUYECKass CBsI3b (KOBaJIEHTHAs, HMOHHAS, METAIUIMYECKas), KpUCTAJUTMYECKas
pemeéTKa, CIuiaBbl, CKOPOCTh XMMHYECKON peaKIuu
12 WJUTIOCTPUPOBATh  B3aMMOCBS3b  OCHOBHBIX XI/IMI/I'—IGCKI/I)‘(J MOHATHH U
MPUMEHATH 3TU MOHATHUS IPU ONKMCAHUU BEIIECTB M UX MPEBPAICHUI
13 COCTaBJIATh YPaBHEHUS DJIEKTPOJIUTHUECKON TUCCOLMALMN KUCIIOT, LIEI0UEH
' Y COJICH, TTOJTHBIC M COKPAIIEHHBIC YPAaBHEHUS PEaKIIUii HOHHOTO 0OMEHa
1.4 pacKkpbIBaTh  CYIIHOCTb  OKHCJIUTEIbHO-BOCCTAHOBUTEJIBHBIX  PEAKIIMI
' MOCPEACTBOM COCTABIIEHUS DJIEKTPOHHOTO OallaHCca dTUX peakiuit
1.5 MIPOBOJIUTH PACUYEThl IO YPABHEHUIO XUMUYECKOUN peakinu
2 ITo Temam: «HemeTamibsl 1 uX COSAUHEHUS» U «MeTallIbl U BX COCAUHCHUS
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2.1

XapaKkTepu30BaTh (OMUCHIBATH) OOIME M CHEIU(UUECKHEe XUMHYECKHE
CBOICTBa IMPOCTBIX H CJIOKHBIX BCIICCTB, IMOATBCPKAAA OIIMCAHUC HpUMCpaMU
MOJICKYJISIPHBIX ¥ HOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA

2.2

2.3

24

COCTAaBJAITh  YPABHCHHUA peaKuHﬁ, IMOATBCPKAAOIMIUX  CYHIECTBOBAHUEC
TCHETHYECKOM CBS3U MCXKAY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB

IIPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBHCHMOCTH OT HUX CTPOCHUA,
BO3MOXXHOCTH NPOTCKAHUSA XUMHUYCCKHUX HpCBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

CJIe10BaTh MpaBUiIaM I0JIb30BaHUS XMMUYECKONW NOCYA0M U J1aOOpaTOpPHBIM
o0opynoBaHuEM, a TaKKe MpaBUiaM OOpallleHUsl ¢ BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKLIMSMH TIO BBIOJHEHHIO JIAOOPAaTOPHBIX XHMHUYECKHX OIBITOB  II0
MOJIYYEHHUIO U COOMPaHHIO ra3000pa3HbIX BENIECTB (AaMMHUAaKa U YTJIEKHCIIOTO rasa)

2.5

MPOBOJUTH PEAKIMH, MOATBEPKAAOIINE KAaYECTBEHHBIM COCTAB pa3IMYHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHI-, OpOMHUI, WOIUJI, KapOoHaT,
docdar, cunukar, cynbdat, THIPOKCUIUOHBI, KATAOHBI AMMOHHS, HOHBI U3YYEHHBIX
METAJUIOB, MPUCYTCTBYIOLINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB

ITo Teme: «XuUMHS U OKpYXKaroILas cpeaar

packpbIBaTh CMBICI OCHOBHBIX Xxumudeckux mnonatui: [IJIK Bemecrsa;
KOppO3Usl METAJIJIOB

3.2

IPUMEHSATh OCHOBHBIE ONEpallMy MBICIMTEIBHOM EATENIbHOCTH — aHAIN3 U
CHHTE3, CpaBHEHHE, OOOOIIEeHNEe, CHUCTEeMaTU3allMI0, BBIIBICHUE NPUIMHHO-
CIICZICTBEHHBIX CBSI3€M — JJIs1 U3YUYECHUsI CBOWCTB BEIECTB M XUMHUECKUX PEAKLIUM;
€CTeCTBEHHOHAYYHbl€ =~ METOJbl  [O3HaHWs —  HAOJIOJEHHE, HM3MEpeHHe,
MOJIETMPOBAHUE, SKCIIEPUMEHT (PEeasIbHbII U MBICIIEHHBIH)
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ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KJIACC

Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

1 [Ipenmer xumun. Ponb XuMUU B KU3HM 4YeoBeKa. XUMHUS B cUCTeMe Hayk. Tena u
1 BelecTa. Ou3nUecKrue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

1 IlousiTe 0 MerTomax IO3HAaHUS B XuUMHH. YucThle BemectBa U cMecu. CrocoObl
2 pazzaesneHus cMecen

1 ATOMBI U MOJEKYNbl. XUMHUUYECKHE 31eMEeHThl. CHMBOJIBI XMMUYECKUX JIEMEHTOB.
3 IIpocTeie U cil0KHBIE BElleCTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE

Xumnueckasi ¢opmyna. BaneHTHOCTh aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBAa cocTaBa BemecTB. OTHocuTenbHass aromHas Mmacca. OTHOCUTENbHAs
MOJIEKYJIsIpHasl Macca. MaccoBasi 10151 XMMUYECKOT0 3JIEMEHTA B COETUHEHU T
1 KomnuectBo Bemectsa. Monbs. Moisipast macca. B3anMocCBsi3p KOJIMYECTBA, MACCHI U
5 Yuclla CTPYKTYPHBIX €IMHUII BemlecTBa. Pacy€rel mo hopMynaM XMMHUECKUX COCTUHEHHIA

1 ®u3nuecKkue U XMMUYECKHE ABICHMS. XUMHUYECKash peakuus U e€ MpU3HaKU. 3aKOH
COXpaHEHHsS MacChl BemlecTB. XHMUYecKHe ypaBHeHHUs. Kiaccuduranus XUMHUYECKUX
peakuuii (CoeAMHEeHUS, PA3JI0KEHUSI, 3aMEIIIeHHs, 0OMEHa)

XUMUYECKUN JKCIIEPUMEHT: 3HAKOMCTBO C XHMMHUYECKOW MOCYIOW, C IpaBUIaMHU
paboTel B JsabopaTopuu U TpHEMaMHU OOpalieHHs C J1a0opaTOPHBIM O0OpYIOBaHHUEM,
W3yuyeHHEe ¥ ONHCaHWe (UIUYECKUX CBOWCTB O0Opa3IlOB HEOPraHWYECKUX BEIIECTB,
HaOmoieHne (u3nyeckux (IJIaBI€HHE BOCKA, TasHHUE JibJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHHE U KOHJEHCAIUsl BOJbl) U XMMMYECKUX (FOPEHHE CBEYM, MPOKAIMBAHHE MEIHOU
IIPOBOJIOKH, B3aMMOJAEHCTBUE MeJa C KUCJIOTOW) SBJIEHUHM, HaOMIOIEeHHE M OINHCAaHue
MIPU3HAKOB IPOTEKAHUS XUMUYECKUX peakluil (pa3ioKeHue caxapa, B3auMOJeCTBIE CepHOI
KHCIIOTBI ¢ XJopuaoM Oapusi, paznoxenue ruapokcuaa wmenu(ll) mpu HarpeBanuw,
B3auMojieiicTBue xene3a ¢ pactBopom conu menu(ll), uzyuenuwe cmocoOOB pazjaeneHus
cMeceil (C  TOMOIIbIO  MarHura, (QUIBTPOBaHWE,  BBIAPUBAHHE, JAUCTUIUIALINSA,
xpomatorpadusi), NpOBEeIEHWE OYHCTKH IIOBAapEHHON coyid, HAONIOJEHWE U ONMCAHHE
pE3YJIBTaTOB MPOBEIEHUS OIBITA, WIIIOCTPUPYIOIIErO 3aKOH COXPAaHEHHUS MAacCChl, CO3/IaHUE
Mojieniel MOJIeKy (1ILIapOCTEP>KHEBBIX )

2 Bakneiimme npeacTaBuTeIn HEOPraHUIECKNUX BELIECTB

Boznyx — cmech razos. Cocras Bo3znyxa. Kucinopoa — aneMeHT U IpocToe BEIIECTBO.
Haxoxnenue kucinoposna B TNpupone, (usnueckMe MW XUMHUYECKHUE CBOMCTBA (peakiuu
roperusi). Okxcunpl. Ilpumenenune xkucnopoga. CrocoObl TNOMyYEHHUS KHCIOpOJa B
nabopaTopuu U npoMmbIIeHHocTH. KpyroBopot kucnopoaa B npupoze. O30H — auloTponHas
MoaU(UKAIHS KUCIOpOaa

TemoBoil >PQeKT XUMHUECKON peaKIHH, TEPMOXUMHUYECKHE YPAaBHEHMS, 3K30- M
9HAOTEPMHUUECKHE peakuuu. TOIUMBO: yrosb M MeETaH. 3arpsA3HEHHE BO3J]lyXa, YCUJIIEHHE
MapHUKOBOTO d(dekTa, pazpyiieHrne 030HOBOTO CJIOS

2 Bomopon — osnemeHT M Impocroe BemiectBo. HaxokiaeHue Bomopoaa B IIPUPOAE,
3 (buznyecKre 1 XMMUYeCKUe CBOMCTBA, TPUMEHEHHUE, CIIoco0bl oaydeHus. Kucnorsl u conu

Monsipablit 00BEM razoB. PacuéTel o0 XUMUYECKUM YpaBHEHHUSIM

2 ®dusnyeckue cpoiicTBa BoAbl. Boma xak pactBoputens. PactBopsl. HacelieHHblE U
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HEHACBIIICHHbIE pacTBOpBL. PacTBopuMOCTh BemiecTB B Bojae. MaccoBasi J0Js1 BeElleCcTBa B
pacTtBope. XuMudeckue cBoicTBa BoAbl. OcHOBaHuUsA. Poib pacTBOpOB B IPUPOJIE U B JKU3HU
yesoBeka. KpyroBopor BoJibl B mpupojie. 3arps3HeHue NpUpoAHbIX BoA. OXpaHa U OYMCTKA
IIPUPOJIHBIX BOA

Knaccudukanus Heopranndeckux coequHeHuit. Oxcuapl. Kimaccudukanmsi oKCUIOB:
coseoOpazyromue (OCHOBHBIC, KHCIOTHBIE, aM(OTEpHBIC) H  Hecojeo0pa3yromue.
Homenkiarypa oxcunoB. PusznueckMe M XUMHUYECKHE CBOMCTBAa OKCHIOB. [lomyuenue
OKCHJIOB

OcHoBanms. Knaccudukanuss oCHOBaHMIA: IIETOYUM W HEPACTBOPUMBIC OCHOBAHWUSI.
Howmenkinarypa ocHoBaHuii. @u3nyeckue U XUMUYECKHE CBOMCTBa ocHOoBaHMM. [lomydyenue
OCHOBaHUU

Kucnorel. Knaccupukanuss xucimor. Homenknarypa kucior. QDu3MUecKue W
XMMHYECKHUE cBOMcTBa KucIOT. Psg aktuBHoctu MetawuioB H.H. bekeropa. Ilomyuenue
KHUCJIOT

Comu. Howmenkmarypa coineii. ®dusnyeckue W XUMUYECKHUE CBOMCTBA COJICH.
[lonyuyenue coneit

.10

A1

TI'enernueckas cBsI3b MCXKAY KilaCCaMH HCOPraHNYCCKUX COCIII/IHCHI/Iﬁ

XUMUYECKUH HKCIEPUMEHT: KaueCTBEHHOE ONPEIEICHUE COJEPKaHUS KUCIOpoJa B
BO3JyXe, IOJYy4eHHe, COOMpaHHEe, pacClo3HABAaHUWE M HW3YYCHHE CBOICTB KHCIOPOAA,
HAOJIOZICHNE B3aUMOJICHCTBUSL BEIIECTB C KHUCIOPOJOM U YCJIOBUS BO3HHUKHOBEHUS W
MpeKpaleHusi TopeHus (mokapa), O3HaAKOMIJIEHHE C OOpas3laMl OKCHJIOB M OIMCaHUE HX
CBOMCTB, MOJIy4€HHE, COOMpPAHKE, PACTIO3HABAHNE U U3YYCHHE CBOMCTB BOJOPOJIa (TOPEHHUE),
B3auMojeiicteue  Bomopoaa ¢ okcuaoM  memu(Il)  (BO3MOXKHO — HCMONB30OBaHHE
BUJICOMATEpHAIOB), HaO/IOEHHE 00pa3lloB BEUIECTB KOJWYECTBOM | MOJIb, MCCIIEAOBaHUE
OCOOCHHOCTEH pacTBOPEHHS BEIIECTB C PA3IMYHOM PACTBOPUMOCTHIO, IPUTOTOBJICHHE
pacTBOPOB € OMPEACIEHHON MAacCOBOW JOJIEM pacCTBOPEHHOIO BELIECTBA, B3aMMOJCHCTBHE
BOJIbI C MeTalJIaMM (HaTpueM M KaibliieM) (BO3MOXKHO HCIOJb30BaHHUE BUEOMATEPHAJIOB),
OTpe/ieJIeHUEe PAcTBOPOB KHUCIOT M LIEJIOYEld C MOMOIIbIO HMHJIUMKATOPOB, HCCIEIOBAHUE
00pa3lloB HEOPraHUYECKUX BEIECTB Pa3IMYHbIX KJIAcCOB, HAOIIOJACHNE U3MEHEHUS! OKPacKH
MHMKAaTOPOB B PACTBOPAX KUCJIOT U IIeNoueH, n3yuyenue B3aumoneicteus okeuna meau(ll) c
pacTBOPOM CEPHOM KHCJIOTBI, KUCJIOT C METaJJIaMH, PEaKLHUil HEHUTpanu3aluu, MOIydeHHE
HEpPACTBOPUMBIX OCHOBaHHUI, BBITECHEHHE OJHOIO0 MeTajula JIpYrMM M3 pacTBOpa COJH,
pellleHne DKCIEPUMEHTANbHBIX 3alad Mo TeMme «BaxHellne Kiacchl HEOPTaHWYECKUX
COCIMHEHUI»

Ilepnonnueckuii 3akoH u Ilepuommueckas cucreMa XUMUYECKUX d3iaeMeHToB /[[.U.
MenneneeBa. CtpoeHue aToMOB. XUMHUUYECKasl CBA3b. OKHUCIMTEIbHO-BOCCTAHOBUTEIHHBIC
peakiumn

[lepBble MONBITKK KiIacCU(UKALMU XMMHUYECKMX 3JIeMeHTOB. [loHsATHe O rpymmax
CXOIHBIX AJIEMEHTOB (IIE€JOYHBIE M UIEIIOYHO3EMENIbHBIE METalIbl, T'aJIOT€Hbl, UHEPTHHIE
rassl). DJIeMEHThI, KOTOpble 00pa3yIoT aM(oTepHbIe OKCHU/IBI U THAPOKCHIBI

Ilepuonnueckuii 3akoH. llepumoamyeckas cucrema XuMuueckux siemMeHToB /[[.H.
MenpeneeBa. Koporkonepuoanas u amuHHonepuoHas (opmsl Ilepuoanueckoil cucremsl
xumuueckux anemeHTtoB J[.M. Menneneesa. Ilepuonbr u rpynnel. PU3UYECKUH CMBICH
MOPSAIKOBOTO HOMEpPA, HOMEPOB MEPUO/Ia U TPYIIIILI JIEMEHTA

Crpoenue atomoB. CoctaB artomHbIX saep. M3otombl. Dnektponbl. CTpoeHue
AJIEKTPOHHBIX 000JI0ueK aToMOB MepBbIX 20 XHMMHYECKHX dieMeHTOB Ilepmoanueckoii
cucremsl [I.V. MenneneeBa. XapakTepucTuKa XMMHUYECKOTO IEMEHTA 110 €ro MOJIOKEHUIO B
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[Tepuonuueckoit cucreme .M. Menaeneera

3aKOHOMEPHOCTH  M3MEHEHHs  paaudyca  aTOMOB  XUMHUYECKHX  3JIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO TpynmaM M TepHojaM. 3HayeHUue
[Iepuonnueckoro 3akoHa u Ilepuoauueckoil cucTeMbl XUMUYECKHUX 3JIEMEHTOB JJIsl pa3BUTUS
Hayku U npaktuku. .M. MenaeneeB — yu€Hblil U rpaKJaHUH

Xumuyeckass  cBsa3b.  KoBasieHTHas  (MOjdsipHas W HEMNOJIsIpHasl)  CBSI3b.
DNEKTPOOTPULIATETbHOCTh XUMHUECKUX 3JIeMEHTOB. MoHHas cBs3b

Crenenb oxuciaeHusi. OKHCIUTENIbHOBOCCTAHOBUTEIbHBIE peakiuu. lIporecchr
OKHUCJICHUS U BOCCTaHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIN

XYUMUYECKUHN 3KCIEPUMEHT: U3ydeHHE OOpa3lOB BEIIECTB METAUIOB M HEMETAIJIOB,
B3aHMOI[eI>'ICTBI/IC rHApOoKCHUAa HUHKA C paCTBOpaMu KUCJIOT U lL[CJIO‘ICﬁ, IIPOBCACHUC OIIBITOB,
WUTIOCTPUPYIOIIMX IPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX —peakiuil (ropeHwue,
pPEeaKINK PA3JI0KEHUs, COCTUHECHHS)

9 KJIACC

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

BemectBo 1 xumunyeckas peakuus. [losropenue

Ilepnonnueckuit 3akoH. llepuogmyeckas cucreMa XuUMHUYECKHUX dieMeHTOB J[.H.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHHU CBOMCTB XUMHYECKHX
JJIEMEHTOB IEPBBIX TPEX NEPUOAOB, Kajaus, KaJIbLHAA U UX COCIUHEHUH B COOTBETCTBHU C
IIOJIOXKEHUEM JIEMEHTOB B lleproanyeckoi cucteMe U CTPOEHUEM UX aTOMOB

CrpoeHue BellecTBa: BHJIbI XUMUYECKOW CBS3U. THIIBI KPUCTANIMYECKUX PEILETOK,
3aBHCHUMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAJUIMYECKON PEHIETKH U BUIA XUMHYECKOH
cBsi3u. Knaccudukanuss 1 HOMEHKIATypa HEOPraHWYECKHX BEHIECTB (MEXKIyHApOaHAs WU
TpUBHAJIbHAsA). XHMMHUYECKHUE CBOWCTBA BEIIECTB, OTHOCSIIMXCS K pa3IMYHBIM KJlaccam
HEOPraHWYECKUX COCTMHEHMM, TEHETUYECKAsl CBSI3b HEOPIraHUYECKUX BEIIECTB

Knaccudpukanys XUMHYECKHUX peakuui MO pa3IuyHbIM MpU3HAKaM (IO 4HCIy U
COCTaBy YyYacTBYIOIIMX B pEaKIUH BELIECTB, MO TEMJIOBOMY 3(PQeKTy, Mo H3MEHEHUIO
CTETNEeHEW OKUCICHHSI XUMUYECKHUX JIEMEHTOB, 110 OOPAaTUMOCTH, [0 YYaCTHIO KaTalu3aTropa).
OK30- U PHIOTEPMUYECKHE PEAKLMU, TEPMOXUMHUYECKHE ypaBHeHHUA. [loHATHE O CKOpOCTH
XUMUYECKON peaKLun

[TonsiTue 00 o0OpaTUMBIX M HEOOpAaTUMBIX XUMHUYECKUX peakuusx. [loHstue o
TOMOTE€HHBIX U T€TE€pPOreHHbIX peakuusax. [loHsaTne o xummdeckoM paBHOBecuU. DaKTOPHI,
BJIUSIIOLIME Ha CKOPOCTh XUMUYECKOM PeaKkIuu U MOJI0KEHHE XMMHUUECKOI0 paBHOBECHUS

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pcaKkuuu, SHGKTI)OHHI)II\/'I 0ajlaHC OKHCIIMTEILHO-
BOCCTaHOBHUTEIbHOU pCaKknuu. CocraBieHne ypaBHeHPIfI OKHCIHUTCIBbHO-BOCCTAHOBUTCIBHBIX
peaKuHﬁ C UCITOJIb30BAHUEM MECTOAA SJICKTPOHHOI'O OajnaHca

Teopus 3IEKTPOJUTUYECKON JAMCCOLMALMM. ODIEKTPOIUTHI U  HEDIJIEKTPOJIMTHI.
KaTtnonsl, annonsl. MexaHns3M JUCCOLNMAIIMN BEIIECTB C PA3JIMYHBIMU BUJIAMH XUMHUYECKOM
cBsi3u. Ctenenp qucconuanuu. CUIbHbBIE U cladble NEKTPOIUTHL. Peakiinu noHHOTO oOMeHa.
VYcnoBuss TpOTEKaHUs peakuii HOHHOTO OOMEHa, TOJIHBIE M COKpAaIEHHBIE HMOHHBIE
ypaBHeHUs peaknuii. CBOWCTBA KUCIOT, OCHOBAHUW W COJIEH B CBETE€ MPEICTaBICHUN 00
AIIEKTPOIUTHYECKOMN aucconnanuu. KauecTBeHHbIE peakiiu Ha HOHBL. [loHsTHE O THapOIN3E
colei

XUMHUYECKUH IKCIIEPUMEHT: 03HAKOMJIEHHE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK
HEOpPraHMYECKUX BEUIECTB — METAUIOB M HEeMeTauloB (rpadura M anMasa), CIOKHBIX
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2

BEIECTB (XJIOPHIa HATPHS); HCCIICIOBAHNE 3aBUCHMOCTH CKOPOCTH XUMHUYIECKOW pEakiuu OT
BO3JICHCTBUS Pa3NUYHBIX (AKTOPOB; WCCIEAOBAHUE DIIEKTPOMPOBOTHOCTH PaCTBOPOB
BEIIECTB, MpoIlecca JUCCOIUAIIMK KUCJIOT, IIeJIoYed W Cojici (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAJIOB); MPOBEJICHUE ONBITOB, WJUTFOCTPUPYIONINX TPHU3HAKK IMPOTCKAHUS
peaknuii MOHHOro oOMeHa (0Opa3oBaHHE OCAJKa, BBIACICHHE Ta3a, 0Opa30BaHHE BOJIbBI);
OTBITOB, WJUTFOCTPUPYIOIIUX TPUMEPHI  OKHCIUTEIBHO-BOCCTAHOBUTEILHBIX  PEaKIUui
(ropeHue, peakuy Pa3ioKeHHsI, COCTUHCHUS); paCcliO3HABAHUE HEOPTaHWYECKUX BEIICCTB C
MOMOII[bI0 KAYECTBCHHBIX PEAKIIMI Ha HOHBI, PEIICHUE SKCIICPUMEHTAIBHBIX 33/1a4

HewmeTamis! u ux COCAUHCHUA

OO0mas xapakTtepucTuka rajnoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEpHbIE
crenieHn okuciieHus. CTpoeHne W (PU3MYECKHE CBOWMCTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XvMHYecKHe CBOMCTBA Ha MpUMEpe XJiopa (B3aMMOJEHUCTBHE C MeTalslaMd, HeMeTaslllaMH,
miesioyamu).  XuopoBojopoa. ConstHash KHCIIOTa, XMMHYECKHME CBOMCTBA, MOJIyYCHHE,
npuMeHeHue. JleficTBue Xjopa M XJIOPOBOJOpPOJAa Ha OpraHu3M uejoBeka. Baxkneifmiue
XJIOPUBI U UX HAXOXKICHHUE B IPUPOJIC

OObmas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOECHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue u (u3nYeckue CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOpPOJIa U Cepbl. AJUIOTPOIIHBIE MOIU(UKAIIMY KUCIIOPOAA U cepbl. XUMHUUYECKUE CBOICTBA
ceprl. CepoBojiopoJl, cTpoeHHe, pU3NYecKue U XUMHUecKue cBoiicTBa. OKCHIBI cepbl Kak
IPEJICTaBUTENIN KUCIOTHBIX OKCUI0B. CepHast KUCIIOTa, (pU3NUEeCKHe U XMMHUUECKHUE CBOMCTBA
(oOme Kak MpeacTaBUTENs Kiacca KHCIOT M creuuduueckue). XUMHUYECKUE PEeaKIMH,
JeXalue B OCHOBE IPOMBIIIICHHOTO CHoco0a MoJIydeHus: cepHON KuciotTel. [Ipumenenue.
Conn cepHOM KHCIIOTBI, KaUeCTBEHHasl peakuus Ha cynbdar-uoH. Haxoxnenue cepsl u eé
COCIMHEHUN B INpUPOJE. XUMUYECKOE 3arpsA3HEHUE OKPYXKAIOWIEH Cpeabl COCAUHEHUSIMHU
ceppl (KUCIOTHBIE JIOKIHM, 3arpsA3HEHHE BO3AyXa M  BOJOEMOB), CIIOCOOBI  €ro
PEIOTBPALLICHUS

OOmiast xapakTepucTuka 31eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTENEHH OKHUCIEeHHs. A30T, pacnpocTpaHEHHEe B Npupoae, (QpHU3MUecKue u
XuMHueckue cpoiictBa. KpyroBopor aszora B mnpupoge. AMMHMAK, €ro (QuU3NYECKue U
XMMHUYECKHE CBOWCTBa, MOJydeHHe M npuMeHeHue. Conu aMMOHMs, MX (QHU3MUECKUEe U
XUMHYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiys Ha MOHBI aMMOHUS. A30THas
KHCIIOTa, €€ MmojyyeHue, (Gu3ndeckue U XMMHUYECKHe CBOMCTBa (00IIMe Kak MpeICcTaBUTENs
KJ1acca KUCIOT U cnenuguyeckue). VMcnonap3oBaHue HUTPATOB U COJIEH aMMOHUS B KaUeCTBE
MHUHEpaJIbHBIX yI00peHui. XUMHUYECKOe 3arpsi3HEHHE OKpY Karollled cpeJibl COeINHEHUSIMU
a3oTa (KMCIOTHBIE JI0%K]U, 3arpsI3HEHNE BO3/yXa, T0UYBbI U BOJIOEMOB)

®ocdop, amnorponHbie Moaupukauuu ¢Gocdopa, ¢GUINYECKHE U XUMHUYECKUE
cBoiictBa. Oxcua gochopa(V) u dbocdopHnas kucnora, hpusnuecKkre U XUMHUIECKHE CBONCTBA,
nosyuenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX YIOOPEHUH

OOmast xapakTepucTuka 35eMeHToB IVA-rpynnbl. OcoO€HHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIe CTEIECHU OKHUCJICHUS. VYruepon, aJIIOTPOIIHBIE Moau UKy,
pacrpocTpaHeHue B mpupoae, (u3nueckue ¥ XHUMHUYECKHE CBOHCTBa. AncopOrus.
KpyroBopor yriaepoma B mpupoge. Okcuuabl yriepoja, UX (GU3NYECKHE U XHUMHUYECKHE
CBOWCTBA, JEMCTBUE Ha JKUBBIE OPraHU3MBI, MOJYYEHHE M IMPHUMEHEHHE. DKOJIOTHYECKHE
npoOnemMbl, cBsizaHHBIE ¢ OkcuaoM yriaepona(lV); rumoresa T71006aTBHOTO TMOTEIICHUS
KJIMMaTa; TapHUKOBBIM >(dexT. YrompHas Kuciora U e€ coilu, uxX (¢U3MYecKue Hu
XUMHNYECKHUEC CBOﬁCTBa, MOJIY4YCHHUE W MPHUMCHCHUC. KauecTBennas pCaKknuusg Ha Kap6OHaT-
uoHbI. Mcnonb3oBaHue KapOOHATOB B OBITY, METUIIMHE, MPOMBIIUICHHOCTH M CEIbCKOM
XO035ICTBE

HepBOHaqa.HBHBIe MOHATHSA 00 OpPraHn4Y€CKUX BEIICCTBAX KaK O COCIAUWHCHHAX
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yriepoaa (MeTaH, 3TaH, 3TWUJIEH, alleTWJIeH, 3TaHOJ, TJIMIEPUH, YKCyCHas Kuciota). Ux
COCTaB M XMMHYECKOe CTpoeHue. [loHsATHE 0 OMONOTMYecKH Ba)KHBIX BEIIECTBAX: KHUPaX,
Oenkax, yrieBoJax — U UX POJIM B )KM3HH YeJoBeka. MarepuaibHOE €IMHCTBO OPraHUYeCKUX
Y HEOPTraHWYECKUX COCTMHEHHI

Kpemuuii, ero ¢usznyeckne M XUMHYECKHE CBOMCTBA, MOJIY4YEHHUE M MPHUMEHEHHE.
Coenunenuss kpemHuss B mpupone. OOmme mpeacraBieHus o0 okcuue kpemHusa(IV) u
KpeMHHEBOM kucaote. CHUIMKATHI, UX UCIIOIB30BaHKE B ObITY, MEAUIIMHE, TPOMBIIUICHHOCTH.
Baxueiimue crpouTenbHble MaTepualbl: KEpaMHKa, CTEKJIO, IIEeMEHT, OETOH, Kele300€eTOH.
[Tpobnembl ©€30maCHOTO HCIIOJIB30BAaHMS CTPOMTEIBHBIX MAaTEpHAIOB B IIOBCEIHEBHOU
KU3HU

XUMHUYECKUN HKCIIEPUMEHT: U3yueHrue o0pa3lioB HEOPTAaHMYECKUX BEIECTB, CBOMCTB
COJISTHOM KHUCIJIOTBI; MPOBEIEHNE KAYECTBEHHBIX PEaKIMi Ha XJIOPHI-WOHBI U HaOIIO/IEeHUE
MPU3HAKOB WX MPOTEKAHUS; OIBITHI, OTpPaKaKIMe (PU3NICCKUE M XMUMHUYECKHE CBOWCTBA
TaJIOTEHOB U UX COEIMHEHUH (BO3MOKHO MCIIOJIb30BaHUE BUJIEOMATEPHAIIOB); 03HAKOMIICHHE
¢ oOpasmamMu XJOPUAOB (TajJoOreHUIOB); O3HAKOMIICHME C oOpa3laMu ceppl U €€
COCTUHEHUSIMU (BO3MOXKHO HCIIOJIb30BaHHE BHAEOMATEpUANIOB); HaAOINIOJIEHUE Ipolecca
oOyrauBaHusl caxapa IOJ JEMCTBHEM KOHLUEHTPUPOBAHHOM CEpHOM KHCIOTHI; U3Y4EHHE
XUMHYECKHX CBOMCTB pa30aBICHHON CEPHOM KUCIIOTHI, IPOBEACHHE KaueCTBEHHOW peakiuu
Ha cynb(aT-uoH W HAONIOICHUE MPU3HAKA €€ MPOTEKAHUS, O3HAKOMIICHUE C (PU3NICCKUMU
cBoiictBamMu  a30Ta, (¢ochopa U HMX COEAUHEHHH (BOSMOXKHO  HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yIOOpEHUIt; ToTydeHre, COOUpaHue,
pacno3HaBaHUE U U3YYEHUE CBOICTB aMMUAKa; MPOBEJCHUE KaUYECTBEHHbBIX PEaKIMil Ha NOH
amMmMoHHMST ¥ (¢ocdar-uOH W W3ydeHUE TNPHU3HAKOB UX MPOTCKAHHS, B3aUMOJICHCTBUE
KOHIEHTPUPOBAHHON  a30THOM  KHUCJIOTHI C  MeOpl0  (BO3MOXHO  HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); HW3YYCHHE MOJCJICd KPHUCTAUIMYSCKUX PEImETOK anmasza, Trpadura,
dbymiepeHa; O3HAKOMJIIEHME C  TPOLECCOM  aACcOpOLMU  pPacTBOPEHHBIX  BEIIECTB
AKTUBUPOBAHHBIM yIJAEM U  YCTPOMCTBOM TMPOTHBOTa3a; IOJy4eHUe, COOMpaHue,
pacno3HaBaHUE U U3YyYEHUE CBOMCTB YIJIEKUCIIOrO ra3a; IpoBeIeHHE KAYECTBEHHBIX pPEeaKIuil
Ha KapOOHAT- M CUJIMKAT-UOHBI M W3YYCHHE MPHU3HAKOB UX MPOTEKAHHS; O3HAKOMIICHHUE C
MPOIYKUHUENW CUIIMKATHOM IMPOMBIIUIEHHOCTH; PEIICHUE SKCIEPUMEHTAIIBHBIX 3a7a4 M0 TEME
«BaxkHenmme HeMeTaJUTbl U UX COEIUHEHUS»

Mertasuibl U UX COeAMHEHUS

OO0mrast xapakTepUCTUKA XUMHUYECKUX DJIEMEHTOB — METAJIOB Ha OCHOBAaHUU HX
nonoxkeHuss B Ilepuommueckoit cucreMe xumuueckux osnemeHtoB /J[.M. MenneneeBa u
ctpoeHust aroMoB. CrTpoeHue MeTawioB. MeTtaminueckas CBsS3b M METaJUTUYECKas
KpUCTAJUTMYECKasl PeIIETKa. DIEKTPOXUMUYECKHUM psAJl HAIPSKEHUN METaJNIOB

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

[lenounble MeTayipl: mojoxkeHHe B Ilepuoguueckoil cucTeMe XUMHUYECKHX
anemenToB JI.11. MenzeneeBa; CTpoeHHE UX aTOMOB; HAX0XKJIEHHE B ITpupoae. Puznueckue u
XMMHUYECKHE CBOIcTBa (Ha mpumepe HaTpus W Kaiaust). OKCUABI M THAPOKCUJIBI HATpUs U
kanus. [I[puMeHeHne MeNoYHbIX METAIIOB U MX COSIMHEHHH

[IleroyHO3EMENBHBIE METAJIBI MarHUM W KaJdpLUi: NoJIokeHue B llepnomnueckon
cucreMe xumudeckux dnemeHToB .M. MenzeneeBa; cTpoeHue UX aTOMOB; HAXOXICHHUE B
npupoae. PuU3MYECKHME W XHUMHUYECKHE CBOWCTBA MarHusg W Kaiablusd. Baxkseimme
COCMHEHUS KaubLus (OKCHJA, TUAPOKCHI, cosn). JKECTKOCTh BOJBI M CIIOCOOBI €€
YCTpaHEHHUS
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AmomuHuil: nonoxenue B lleproguyeckoil cucteme XuMuyeckux anemeHToB J[.U.
MenperneeBa; cTpoeHUE aTOMa; HaXOXJIeHHe B npupojae. Gusznueckue U XUMUYECKUE CBOMCTBA
amroMuHKA. AMDOTEpHBIC CBOMCTBA OKCHJIA M THAPOKCH 1A AITFOMHHUS

Kenezo: mnonoxenne B Ilepronnueckodt cucreMe XuMHYeCKUX a3yemeHToB JI.M.
MeneneeBa; CTpOCHHME aToMa; HaxOXJAeHHE B mnpupojae. Duznueckue M XUMHYECKUE
cBorcTBa jkene3a. Oxcuawl, ruapokcunbl u coymm xene3a(ll) u sxenesa(Ill), mx cocras,
CBOMCTBA U IIOJIyYEHUE

XUMHUECKUH 3KCIIEPUMEHT: O3HAaKOMJIEHHE ¢ 00pa3llaMH METaJUIOB M CILIABOB, UX
(GUBHYECKUMHU CBOWCTBAMHU; W3YYCHHE pPE3yJbTaTOB KOPPO3HH METAUIOB (BO3MOXHO
UCIIOJIb30BaHUE BHUJICOMATEPUAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHIA KalblUsi W
HATpUs C BOAOH (BO3MOXKHO MCIOJB30BaHHME BUAECOMATEPHUATOB); HCCIEIOBAHUE CBOWCTB
KECTKOM BOJBI; TIpoIlecca TOPEHHs JKelie3a B KUCIOpojae (BO3MOXKHO HCITOJIb30BaHHE
BUJICOMATEPHAJIOB); MPHU3HAKOB TMPOTCKAHUS KAYECTBEHHBIX pEaKIHMi Ha HMOHBI (Marxus,
Kanblus, anroMuHus, 1uHka, xeneza(ll) u xenesza(Ill), meau(1l); HaGmroaeHne U onmucaHue
MPOIECCOB OKpAIIMBAaHUS IUIAMCHH WOHAMU HATPHsI, Kauus W Kaublus (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPUAIIOB); HCCIICOBaHUE aM(OTEPHBIX CBOKMCTB T'UAPOKCHIA
ATIOMUHUS W TUAPOKCHIA IIMHKA;, PpEIICHHE OJKCIECPUMEHTAIBHBIX 33Jad II0 TeMe
«BakHeime MeTauibl B UX COCITUHCHUSD

Xumus u OKpYyKaromiasa cpeaa

HoBrie MaTcepHrajibl U TCXHOJOI'MH. BemectBa u MaTcpuaJibl B HOBC@ﬂHeBHOﬁ KHN3HU
YeI0BEKA. XUMHSI U 310pPOBLE. be3omacHoOe HCIIOIB30BaHKE BEIIECTB U XUMHUYCCKUX peaKIII/Iﬁ
B 6LITy. HepBa;I ImoMOIIb IIPU XUMHUYICCKHUX OKOIraX U OTPABJICHUAX

OCHOBBI 3KOJIOTUYECKOM TI'PAMOTHOCTH. XHMHUYECKOE 3arps3HEHUE OKpYKarOLIEH
cpeapl IIJIK. Ponp xumuu B pelieHuu sKoJIOrMyeckux mpodisieM. IIpuponHbie MCTOYHMKU
yIJ1€BOAOPOAOB (Yrosib, MPUPOAHBIA a3, HE(TH), MPOAYKTHI MX MEpepabOTKH, UX pOJb B
OBITY U IPOMBIIIIIEHHOCTH

XUMUYECKUI SKCIEPUMEHT: H3ydyeHue o00pa3lioB MaTepualioB (CTEKJIO, CIUIaBbl
METAJIIOB, TOJIUMEPHBIE MaTepHUaIbl)
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ITPOBEPAEMBIE HA OI'S IO XUMHUH TPEBOBAHMSI K PE3YJIbTATAM
OCBOEHHMA OCHOBHOH OBPA30OBATEJIBHOU ITPOI'PAMMbI OCHOBHOI'O OBIIET'O

OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOoOBaHUSA

IIpoBepsiemble Tpe0OBaHMS K MPeAMETHBIM pe3yJbTaraM 0a30BOro
YPOBHSI OCBOEHHMSI OCHOBHOW 00pa3oBaTe/ibHOl NPOrpaMMbl OCHOBHOIO
o01mero oopazosanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

1.2

O T[I03HAaBAaGMOCTH SIBICHMHA MpPUPOJBI, TOHUMAaHHE OOBEKTHBHOM
3HaYMMOCTH OCHOB XUMMYECKOW Haykd Kak oOOJacTH  COBPEMEHHOIO
€CTEeCTBO3HAHMUS, KOMIIOHEHTa OOMIeH KyJIbTYpbhl M IMPAKTHYECKOW AEATEIbHOCTH
YeJI0BEKa B YCJIOBMSIX COBPEMEHHOI'O OOLIECTBA; MOHMMAaHUE MECTa XUMHM Cpeau
JPYIUX €CTECTBEHHBIX HAyK

0 HAy4YHbIX MCTOAAX IIO3HAHUSA, B TOM YHCIC OSKCIHCPUMCHTAJIIBHBIX U
TCOPCTUUCCKHUX MCETOJAAX HCCICAOBAHUSA BCHICCTB U H3YUCHUA XUMHUYCCKUX
peaKHHﬁ; YMCHHE HCIIOJIB30BaTh MOJACIIN JIA 00BSICHEHHS CTPpOCHUSA aTOMOB H
MOJICKYJI

1.3

0 cdepax mnpodeccHOHATbHONU AEATEeIbHOCTH, CBS3aHHBIX C XHUMHUEUH H
COBPCMCHHBIMH TCXHOJIOTUAMH, OCHOBAHHBIMU Ha JOCTUIKCHHAX XUMHUYECKOU
HAyKH, YTO MO3BOJIUT OOYYaIOIIMMCS paccMaTpUBaTh XUMHUIO Kak cdepy cBoei
Oynymieit mpodhecCHOHALHOM ACSITETLHOCTH U ClIeIaTh OCO3HAHHBIM BBIOOP XUMUU
Kak MpouiapHOro mMpeaMera MpH MEepexoje Ha YpPOBEHb CPEIHEro OOIIero
00pa3zoBaHus

Bianenne cucreMoll XMMHUYECKMX 3HAHUM U yYMEHHUE NPUMEHATH CUCTEMY
XUMHUYECKHMX 3HAHUH, KOTOpasl BKJIIOYAET:

2.1

2.2

Ba)KHEHIINE XUMHUYECKHE MOHATH: XUMHUYECKUN 3JIEMEHT, aTOM, MOJIEKYyJa,
BEIIECTBO, MPOCTOE M CJIOXHOE BEIIECTBO, OAHOPOAHAs M HEOAHOPOJIHAS CMECh,
OTHOCHUTENIbHBIE aTOMHAasi M MOJIEKYJISIpHAas Macchl, KOJMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsi Macca, MOJISIPHBIM 00BEM, OKCHJI, KUCJIOTa, OCHOBAHUE, COJb (CPEIHSIS),
XMMUYECKasl peaklus, PeakUud COCIUHEHMs, PpeaKkIMU Ppa3JIoKeHHs, peaKuu
3aMEIICHUs, peakuu OOMeHa, TeIUIOBOW J(PQEeKT peakuuu, dSK30- U
HHJIOTEPMHUYECKHE PEAKIIMH, PAacTBOpP, MaccoBas IO XMMHUYECKOIO 3JIEMEHTa B
COEIMHEHUH, MaccoBas J0Jsl U IMPOLEHTHAas KOHIIEHTpAIUsl BEIeCTBa B pacTBOpE,
A7pO aroMa, OSJIEKTPOHHBIA CJIOM aroma, aToMHas OpOUTaldb, paguyc aToma,
BAJICHTHOCTh, CTETEHb OKHCIICHUS, XMMHUYECKas CBS3b, JJIEKTPOOTPUIATEIEHOCTD,
HOJISIPHAsE U HEMOJIIpHAs KOBAJEHTHAas CBSA3b, HOHHAs CBSA3b, METAIMUECKas CBA3b,
KPHCTAJUTNYECKas pemeéTka (aToMHasi, MOHHAsI, METAIUTMYECKas, MOJICKYJISIpHAst ), HOH,
KaTHOH, aHHOH, SJIEKTPOJIUT W HEIJIEKTPOJUT, SIEKTPOIUTUYECKAsl IUCCOLMAIUS,
pEeaKM  HMOHHOIO  OOMEHa,  OKHCIMTEJbHO-BOCCTAHOBUTENBHBIE  PEAKIIUH,
OKHUCITUTENTb M BOCCTAHOBUTENb, OKHUCICHHE M BOCCTAHOBJIEHHE, DJIEKTPOJIU3,
XMMUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMble pPEaKLUH, CKOPOCTb
XUMHUYECKOW peakiuu, karanusarop, [1IJIK, koppo3nus MeTanos, CrijiaBsl

OCHOBOIOJIAralolue 3aKOHbl ~XMMHMM: 3aKOH COXPaHEHHMsI  Macchl,
nepuonuueckuil 3akoH J[.M. MenzaeneeBa, 3aKOH IOCTOSHCTBAa COCTaBa, 3aKOH
ABoraapo

TEOPHH XUMHHU: aTOMHO-MOJIEKYJISIPHASI TEOPHSI, TEOPHSI SJIEKTPOITUTHIECKON
JIMCCOLIMALIUU

Brnanenne ocHoBaMM XHUMHUYECKOM T'paMOTHOCTH, BKJIFOYAIOIISH:
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YMEHHE TMPaBUIBHO HCIIOJIb30BAaTh M3y4YEHHBIE BELIECTBA M Marepuaibl (B
TOM YHMCIJIE€ MUHEpaJIbHbIE YJOOPEHUs, METAJUIbl M CIUIABBI, MPOIYKTHI IepepadOTKU
MPUPOIHBIX UCTOYHHUKOB YTIEBOIOPOAOB (YIJisf, IPUPOIHOTrO ra3a, HedTu) B OBITY,

3.1 CEeNIbCKOM XO3SICTBE, HAa MPOW3BOJACTBE M MOHMMAaHUE 3HAYCHHS >KUPOB, OCIIKOB,
YTJIEBOJOB JUIsl OpraHr3Ma 4YeJIOBEKa; YMEHHUE IPOrHO3UPOBATh BIUSHUE BEIIECTB U
XUMHUYECKMX IPOLECCOB Ha OpPraHU3M YEJOBEKAa U OKPYKAIOILYI IPHUPOIHYIO
cpeny

39 yYMEHHE UHTETPUPOBATh XUMUYECKUE 3HAHUS CO 3HAHUSIMU JIPYTUX YUeOHBIX
IIPEIMETOB

HaJIW4ue OmbITa paboOThl C PA3IMYHBIMM HCTOYHHKAMU HH(OpManuu 1Mo

33 XUMHUM (HayyHass M Hay4yHO-IIONYJSIpHAs JMUTepaTypa, CJIOBAapH, CIPaBOYHUKH,

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

34 IPEBPALICHUSX U INPAKTUYECKOM IMPUMEHEHMM U YMEHHE MCIIONb30BaTh €€ Ul

pelieHus yueOHO-I03HaBaTeNbHbIX 3a]1a4
Branenne ocHoBamMu NOHSATUHHOTO anmapara U CHUMBOJUYECKOIO s3bIKa

4 XUMHU JUII  COCTaBJICHHs (OpMyT HEOPraHMYECKHUX BEUIECTB, YpaBHEHHM
XUMHYECKHX peakluii; ocHoBaMU xumuueckoil HomeHknatypsl (IUPAC wu
TPUBUAIBHOMN )

YMeHue oOBSICHATE CBS3b TOJIOKEHUS dJIeMeHTa B [lepuonndeckoii cucreme

5 C YHUCJIOBBIMH XapaKTEPUCTHKAMU CTPOEHUS AaTOMOB XHMHYECKUX 3JIEMEHTOB
(cocraB u 3apsij sapa, o0IIee YUCIIO AIEKTPOHOB), pacpeielieHueM JIEKTPOHOB 10
SHEPreTUYECKUM YPOBHSM aTOMOB IIEPBBIX TPEX MEPUOIOB, KNS U KaJbLIUs

[IpeacraBinenne 0 MNEPUOAMYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX

6 AJIEMEHTOB (paguyc aroMma, 3JIEKTPOOTPHULATEIbHOCTh), MPOCTBIX M CIOXKHBIX
BEIIECTB OT MOJOXKeHUs 311eMeHTOoB B [lepuonnyeckoii cucreme (B MallbIX EpHOAax
U TJIaBHBIX TOJATPYIINAX) U AIEKTPOHHOTO CTPOEHUS aToMa

7 YMmeHue kinaccupuIpoBaTh:

7.1 XUMHUYECKHUE HIEMEHTBI

7.2 HEOpPraHUYECKUE BEIIECTBA

7.3 XUMHUYECKHE PEAKIIUU

8 YMeHue onpenensiTs:

8.1 BAJICHTHOCTb M CTENIEHb OKMCIIEHUSI XUMUYECKUX JIEMEHTOB, 3apsi/i HOHA

8.2 BUJI XUMHUYECKOM CBSI3U M TUI KPUCTAIUIMUECKON CTPYKTYPBI B COETUHEHUSIX

8.3 XapakTep cpeibl B BOJHBIX pacTBOpax BeUIecTB (KUCIOT, OCHOBAHUH )

8.4 OKHCIIUTENIh M BOCCTAHOBHUTEITH

9 YMeHue xapakTepu3oBath (PU3MUECKUE U XUMUYECKUE CBOWCTBA:

91 MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOAOPOA, IpaduT, aama3, KPeMHHUH,
a3oT, pocdop, cepa, XIop, HATPUH, KUK, MArHUH, KAIBIUNA, ATFOMHHHM, 5Kele30)

CIIOKHBIX BEIIECTB, B TOM 4YHCJE€ UX BOJHBIX PAacTBOPOB (BOAA, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOJOPOA, OKCHABI M TUAPOKCHUIbl MeTamwioB [-IIA rpymm,

9.2 amomunus, menu (II), nunka, xenmeza (II u III), oxcuaer yramepoma (II u IV),
kpemuus (IV), azora u dochopa (III u V), cepsr (IV u VI), cepuucras, cepnas,
a30THcTas, a30THas, pochopHasi, yrojibpHas, KpDeMHHEBAS KIUCJIOTA U UX COJIH)

MIPOTrHO3UPOBATh U XapaKTepPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT

9.3 X COCTaBa M CTPOEHUsS, NPUMEHEHHE BELIECTB B 3aBUCHUMOCTH OT HUX CBOMCTB,

BO3MOXHOCTD ITPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHEBIX YCIIOBUAX




30

YMeHue cocTaBisTh MOJEKYJISAPHbIE U NOHHBIE YPAaBHEHUS peakiuil, B TOM

10
quCIe:
10.1 peakiuii HOHHOro 0OMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINI
10.3 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA HM3YyUYEHHBIX KJIacCOB (TPYIII)
HEOPraHUYECKUX BEIIECTB
10.4 MIOATBEPIKIAIOLIUX FEHETUUECKYIO B3aUMOCBSI3b MEKIY HUMU
11 YMeHnue BIYUCIATh (IPOBOAUTD PACUETHI):
11.1 OTHOCHUTEJIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO Macchl BELIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIEMEHTa B COIMHEHUU
11.2 MAaCCOBYIO JIOJIFO BEIIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 [0 YPaBHEHUSM XUMHUYECKHUX PEAKIM W HaXOJUTh KOJIWYECTBO BEIECTBA,
) 00BEM M Maccy peareHTOB WIH MTPOJYKTOB PEaKIUU
12 Bnanenue (3HaHKE OCHOB):
OCHOBHBIMH METOJIaMHU HAy4yHOTO TMO3HaHMs (HAONOJIeHHEe, H3MEPEHUE,
12.1 HKCIIEPUMEHT, MOJICIMPOBAHUE) MPU M3YYCHHH BEIIECTB U XUMHUYECKUX SIBICHUH;
yMeH#e chopMyIrpoBaTh MPOOIEMY U MPEUIOKHUTD MTYTH €€ pelIeHHs
122 0e3o0macHoil paboThl C XUMHUYECKHUMH BELIECTBAMH, XMMHUECKOHN MOCYI0i U
' 1a00paTOpHBIM 000PYIOBAaHUEM
MpaBUJIaMH O€30MacHOTO OOpamIeHHs] C BEIIECTBAMH, HCIIOJIB3YEeMBIMH B
MOBCE/IHEBHOM KHM3HU, MpaBUJIAMHU TOBEICHHUS B IENAX COEpeKeHUs 370POBbS U
12.3 OKpYXKarollel MPUPOAHON Cpelbl; MOHMMAaHKe Bpeaa (OMacHOCTH) BO3ACUCTBUS Ha
JKUBbIE OpPraHM3MBbl ONPEAENEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHUS U
MPEIOTBPAIICHHS UX BPEIHOTO BO3ACHCTBUS
13 Hannume mnpakTUyecKWX HABBHIKOB IUIAHUPOBAHUS M OCYIIECTBIICHUS
CIIEIYIOIINX XUMHUYECKUX IKCIIEPUMEHTOB:
U3Y4YeHHE M ONMCAaHHWE (PU3NYECKUX CBOMCTB BEIIECTB; O3HAKOMIIEHUE C
13.1 bU3UYECKUMU U XUMHYECKHUMH SIBJICHUSIMH; OTBITHI, WLTIOCTPUPYIOIINE MPU3HAKH
MPOTEKAHUS XUMUYECKUX PEAKITUH
13.2 M3y4YeHre CrocOo00B pa3IeieHus] cMecei
MIOJIyY€HHE KHCIIOpO/ia U HU3Y4YEHHME €ro CBOWCTB; MOJY4YeHHE BOJOpOJa U
13.3 W3Y4YEHHUE €r0 CBOWCTB; IOJYYEHHE YIJIEKHCIIOTO Ia3a M HM3Y4EHHME €r0 CBOWCTB;
MOJIyY€HUE aMMHaKa U U3y4eHHE €ro CBOICTB
13.4 TPATOTOBJICHAE  PAacTBOPOB ¢ ONpEeNeNEHHOM  MaccoBOW  JoJIed
pacTBOPEHHOIO BEUIECTBA
135 MIPUMEHEHNE UHUKATOPOB (JJaKMyca, METUIIOpaHXKa U (l)eHombTaneHHa) JUTSt
ONpeJIeTICHUs] XapaKTepa Cpeibl B paCTBOPAaX KUCIOT U IIeJI0uen
WCCIIEZIOBAHUE W OMNMCAHUE CBOWCTB HEOPraHMYECKHX BEUIECTB PA3TMUHBIX
KJIACCOB; HM3Y4YEHUE B3aMMOJEWUCTBHS KHUCIIOT C MeTaUlaMH, OKCHJIaMH METaJlIoB,
13.6 pacTBOPMMBIMM M HEPACTBOPHUMBIMH  OCHOBaHMSMH,  COJISIMH;  IOJy4Y€HUE
HEPACTBOPUMBIX OCHOBAHUI; BBITECHEHHE OJHOIO METajula JPYyTrUM U3 pacTBOpa
COJIW; UCClIeJIOBaHHE aM(DOTEPHBIX CBOMCTB TMAPOKCUIOB aTFOMUHUS M IIMHKA
pelIeHue HJKCIEePUMEHTAIbHBIX 3a7ady 1o TeMaMm: «(OCHOBHBIE KJIACChI
13.7 HEOPraHUYECKUX COCTUHCHHI; «INEKTPOTUTHYECKAS JTCCOITHAITHS,;

«Baxneiye HeMeTalllIbl U HUX COCOAUHCHUSA, «BaxHelmue MeTallIbl U HX
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COCOAUHECHU A

XUMUYECKHE DKCIEPUMEHTBI, WUIIOCTPUPYIOIIUE IPU3HAKU IPOTCKAHUS
peakiuii HOHHOTO OOMEHA; Ka4eCTBEHHBIE PEAKIIMU Ha MPUCYTCTBYIOIINE B BOJHBIX

13.8 pacTBOpax HOHBI: XJIOpHA-, OpOMHI-, MOAMI-, cyiabdar-, dochar-, kapOoHaT-,
CUWIMKAT-aHUOHBI, TUIPOKCUI-VOHBI, KATHOHBI aMMOHHS, MAarHHs, KaJbIusi,
aTIOMUHMS, Kene3a (2+) u xxenesa (3+), menu (2+), MUHKA

14 YMeHnue:

14.1 NPEACTaBIATh  PE3ylbTaThl  JKCIEpUMEHTa B (GOpME  BBIBOJOB,

) JT0KAa3aTeNbCTB, IPpadUKOB U TAOJIUIL U BBISBISATH IMIIMPUUYECKUE 3aKOHOMEPHOCTH
yCTaHABIMBATh CBSI3M MEXAY pealbHO HAOMI0JaeMbIMU XHMHYECKUMU

14.2 SBJICHUAMHU M TPOLIECCAMH, MPOUCXOASIIIUMHA B MAaKpo- U MHUKPOMHpE, OOBICHATH

IMPUYUHBI MHOFOO6paSI/I$I BE€IICCTB
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INEPEYEHb JJIEMEHTOB COIEPXAHUSA, INPOBEPSAEMBIX HA OCHOBHOM

IroCYaZAPCTBEHHOM 3K3AMEHE 110 XUMHWHU

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

Uucteie BemecTBa u cMecu. CiocoObl pa3ziesieHus: cMecei

ATOMBI M MOJIEKYJIBl. XUMHUYECKHE 3JIEMEHThl. CHUMBOJIBI XMMHYECKHX D3JIEMEHTOB.
IIpocTsie U CIOKHBIE BELIECTBA.

Xumuueckass (opmyna. BaneHTHOCTP aTOMOB XHWMHYECKUX 3JeMeHTOB. (CTemneHb
OKHUCIIEHUS

3aKoH MMOCTOSIHCTBA cocTaBa BeulecTB. OTHOCUTENbHAs aTOMHas: Macca. OTHOCUTENbHAS
MoJIEKYJIsIpHasi Macca. MaccoBast 1011 XUMHUYECKOI'0 2JIEMEHTA B COEMHEHUU

KonmunuectBo BemectBa. Monb. MonsipHas Mmacca. Monsipasiii  00bEM  Ta30B.
B3anmocBs3b KOJIMYECTBA, MACCHI U YHCTIA CTPYKTYPHBIX €IMHUI] BEIIECTBA

duznyeckue M XUMHYECKUE SBJICHUSA. XHUMHYECKas pcaKuusg nu eé IIPpHU3HAKU. 3aKoH
COXpPaHCHUA MACChl BCIICCTB. XUMHUYECKHUe YpaBHCHHA

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

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucreMa XHMHUYECKMX dieMeHToB .M.
MenneneeBa. Ilepuonbl u rpynnel. PU3MYECKUMH CMBICT NOPSAKOBOIO HOMEpPA, HOMEPOB
IIEPHO/1a U IPYIIIBI 2JIEMEHTA

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

3aKOHOM€pHOCTI/I B H3MCHCHHHU CBONCTB XHMHUYCCKHX D3JICMCHTOB MEPBBIX TpéX
NepruoaoB, KaJlvsd, KaJIbLHA (paz[I/cha ATOMOB, 3JICKTPOOTPULATCIIBHOCTHU, MCETATNIMYCCKUX U
HEMCTAINIMYCCKUX CBOﬁCTB) n ux COGI[I/IHGHI/Iﬁ B COOTBETCTBHHU C ITOJOKECHUEM 3JICMCHTOB B
HepHOI[I/I‘{eCKOﬁ CUCTCMC U CTPOCHUCM HUX ATOMOB

Crpoenue BeniecTra

Xumuueckass  cBsi3b.  KoBanmeHTHas  (moJjsipHass U HEMOJIApHAsi)  CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3J1IeMeHTOB. oHHas cBsA3b. MeTaminueckast CBs3b

Tunsl kpucTAIIMYECKUX PEHIETOK (aTOMHas, MOHHAs, METaJUIMYecKasi), 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H

Baxneiimune npeacTaBUTeNM HEOPraHMYECKUX BeEleCTB. HeMeTaubl 1 X COeMHEHNs.
Mertaibl ¥ X COEAMHEHUS

Knaccudukanuss ©  HOMEHKJIATypa  HEOPraHMYECKUX  COEAMHEHHUI:  OKCHJIOB
(coneoOpa3yromire: OCHOBHBIE, KHCIOTHBIE, aMpOTEPHBIE) U HECOIe00pa3yIolre; OCHOBAHUM
(énoun U HepaCTBOPUMBIE OCHOBAHHUSA); KUCIOT (KHCIOPOJCOEpKalIe U OECKUCIOPOIHBIE,
OJIHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

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

dusnyecknue W XUMHYSCKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJJIOB: JIUTUA, HATPUA,
Kajausga, Mar"dvmsa W Kajdblus, aJIOMHHHA, KCIIC3a. 3HeKTp0XI/IMI/IquKI/II>'I paa HaHpiI)KCHI/Iﬁ
METAIJIOB

dusndeckne W XUMUYECKHE CBOMCTBA BOAOPOAHBIX COG)II/IHGHI/Iﬁ HEMCETAJJIOB!




33

4 XJIOPOBOJIOPOJIA, CEPOBOOPOAA, AMMHAKA
duznyecknue U XMMHYECKHE CBOMcTBa OKcuJ0B HemeTaiioB: cepbl (IV, VI), azora(ll,
5 IV, V), dochopa(lll, V), yraepona(Il, IV), kpemuusi(IV). [Tonmyyenne okcuaoB HEMETAIIOB
Xumudeckrue cBorcTBa okcuaoB: MetauioB IA—IIIA rpymm, nunka, meau(Il) u »xenesa(ll,
.6 III). [Tony4yeHue OKCUIOB METAILIOB
XUMHUYECKHUE CBOWCTBA OCHOBaHMH ¥ aM(OTEpPHBIX THUIPOKCHUIOB (HA MpUMEpe
7 TUAPOKCUIOB aIOMUHUS, JKene3za, UuHKa). [lomyuenue ocHOBaHUH U aM(pOTEpHBIX
TUIPOKCHIOB
OOme XMMHUYECKHE CBOMCTBA KHUCIIOT: XJIOPOBOJOPOAHOH, CEPOBOJOPOIHOM,
3 CEPHHUCTOM, CEpHOU, a30THOM, (oCchHOpHOH, KPEeMHHEBOH, yroiabHOW. OcoOble XHMHUYECKHE
CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM U a30THOM KUCIOT. [lonydyeHnue Kucior
9 OO6mue XuMHIECKHEe CBOMCTBA cpeHux coiier. [Tomyduenue coneit
[Tonyuenue, cobupanue, pacrno3HaBaHUe BOAOPOa, KUCIOPOAa, aMMHUAKa, YTIEKUCIOrO
10 rasa B J1abopaTopuu
[lonyyeHne ammuaka, CEpHOM W a30THOM KHUCIOT B HpPOMBINUIEHHOCTH. OO0mue
A1 CIoCcOObI OTYyYEHUS] METAJUIOB
12 I'enernueckas cBS3b MEXAY KJacCaMHU HEOPTraHUUECKUX COCIUHEHUN
XHUMHUYECKHE PEAKIIUU
Krnaccudukanus XuMHUECKUX peakluii 0 pa3IMYHbIM MPU3HAKAM: 110 YUCITY U COCTaBY
1 YYaCTBYIOUIMX B PEAKIWU BEIIECTB, 1O TEIJIOBOMY J(PQEKTy, MO H3MEHEHHIO CTEIeHEH
OKHCJICHUSI XUMUYECKUX 3JIEMEHTOB
TemnoBoit 3¢ (deKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHs. DK30- U
2 HHAO0TEPMUYECKUE peaKIIMU. TepMOXUMUYECKNE YPAaBHEHUS
OKHCIUTENbHOBOCCTAHOBUTENbHbIE  peakuuu. OKUCIUTENTd U BOCCTAHOBHUTEIU.
3 ITpoueccsl OKHCJICHHUS " BOCCTAHOBJICHHUS. ONEKTPOHHBIN OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHON PEAKIIUN
Teopuss snexTponuTHuecKkol auccoumanuu. KaTnoHbl, aHMOHBL. OJEKTPOJIUTHI U
4 HeRIeKTpoJuThl. CUIIbHBIE U clla0ble 3J1eKTPoJauThl. CTeneHb AUCCOLUAIU
Peakuuu noHHOro oomMeHa. Y cioBusl IpOTEKaHUS PEaKIMil HOHHOTO 0OMeHa, MOJIHbIE U
) COKpaII€HHbIE HOHHBIE YPAaBHEHUSI PEAKIINI
XUMUs ¥ OKpY’Karollas cpena
BemectBa M Marepuasbl B IIOBCEIHEBHOM JKM3HM 4eJoOBeKa. besomacHoe
1 HCIIOJIb30BAaHUE BEILECTB M XMMHUYECKUX peakiuil B jgaboparopun u Obity. IlepBas momouib
MIPU XUMHUYECKUX 0XKOTax M OTPaBICHUSIX
XUMHUECKOE 3arps3HeHHe OKpyKaroled cpelabl (KUCIOTHBIE O, 3arpsi3HEHHE
MOYBBI, BO3JlyXa M BOJOEMOB), crnocoObl ero mnpeaoTBpamieHuss IlpenenbHas gomycTumas
2 koHueHnTpauus BemectB (I1JIK). Ponb xuMuu B pemeHn# 3K0JI0rHYecKuX mpobiem. Ycunenue
NapHUKOBOTO 3¢ deKTa, pa3pylieHue 030HOBOTO CIIOS
IIpumenenue cepsl, a3ora, (ocdopa, yriepoaa, KpeMHUSI U UX COCJUHEHUH B OBITY,
MEAMIIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM Xo3siiicTBe. [IpuMeHeHHe MeTauioB U CILIaBOB
3 (ctasib, 4yryH, IIOpATIOMHHMN, OpoH3a) B OBITY M NPOMBIIIJICHHOCTH HX COEIUHEHUH.
[ToHsiTHe 0 KOPPO3UH METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UHU
[IpupoaHbIe HICTOYHUKH YTIIEBOAOPOIOB (YToJib, IPUPOIAHBIN Ta3, HEPTH), MPOAYKTHI UX
4 nepepaboTku (O€H3UH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH
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[lepBoHavanbHbIe MOHATHA 00 OPraHMYECKUX BEIECTBAX KaK O COEAMHEHMSAX YIJEepoja
(MeraH, 3TaH, OSTWIEH, AalleTWIEH, 53TaHOJ, TIJIMUEPUH, YKCycHas kucinora). llonstue o
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KHUpaxX, OeJKax, yrieBoJax — U UX POJIH B )KU3HHU YEJIOBEKa

Pacuértrr:

o GpopmynaamM XUMHUYIECKUX COSTUHEHUN

Macchl (MaccoBO#) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

10 XUMHUYCCKUM YPAaBHCHHUAM
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YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOTI'O IMTPOLLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJ151 YYEHUKA

* Xumus: 8- kiacc: 6a30BbIil ypOBeHb: YUeOHUK; 5-¢ nuzganue, nepepadorannoe ['adpuemnsn O.C.,
OctpoymoB MW.I'., CmankoB C.A. AknuonepHoe oobOmectBo «M3marensctBo  «lIpocBemenue»
* Xumus: 9-ii knacc: 0a30BBI YpOBEHb: yueOHWK; S5-¢ m3manue, mepepadorannoe [abpuensu O.C.,
OctpoymoB N.I'., CnagkoB C.A. AxkunonepHoe oo6mectBo «M3narensctBo «lIpocBemenue»
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