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HHOACHUTEJIBHAA 3AIIUCKA

[IporpaMMa 1o XMMHHM Ha YypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs COCTaBlieHA Ha OCHOBE
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeIbHON MPOTrpaMMbl OCHOBHOTO OOIIEro
oOpazoBanus, npeacraBieHHbIX B PI'OC OO0, a takxke Ha ocHOBe (enepanbHON pabodeil mporpaMMbl
BOCIIUTAHMS U C YYETOM KOHIEMIMU MPENoJIaBaHus yueOHOTO mpeaMeTa «XUMHs» B 00pa3oBaTeIbHBIX
opranu3anusax Poccuiickoit denepanuu.

[Tporpamma o xuMuu 1At MpeACTaBICHUE O LENsAX, o0mel crpareruu 00ydeHHsl, BOCIUTAHUSI U
pa3BUTHA OOYYAIOIIMUXCS CPEJCTBAMHU y4eOHOIO IMpEAMETa, YCTaHABIMBAET 0053aTelbHOE MPeIMETHOE
COJIep’KaHue, MPelycMaTpUBAET PaclpeelIeHUE €ro Mo KiaccaM M CTPYKTYPUpPOBaHHUE IO pasjenaM U
TeMaM IpOrpaMMbl IO XHMHH, ONPEIEISAeT KOJIMYECTBEHHBIE W KAUECTBEHHbBIE XapaKTEPHUCTHKU
COJIEp’KaHUs, PEKOMEHAYEMYIO IOCJIEI0BATEIIbHOCTh M3YyYEHHUS] XUMUU C Y4ETOM MEKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU y4eOHOTo Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH O0ydaroumxcs,
olpezessieT BO3MOKHOCTH IPeaMeETa ISl peau3alun TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeNnpHOl MPOrpaMMbl Ha YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHHs, a TakXke TpeOOBaHUN K
pe3yabpTataM OOYYeHHsT XMMUU Ha ypOBHE IleNiell M3y4eHHs NpeAMeTa W OCHOBHBIX BHJIOB YUEOHO-
MO3HABATENBHOM EATEILHOCTH 00YYaIOUIErocs M0 OCBOCHUIO YUeOHOTO COIeP KAHMUS.

3HaHWE XUMHUHM CIYXHT OCHOBOH IJIs1 (OPMHPOBAHUS MHPOBO33PEHHUS OOYYarOIIErocs, €ro
MPEJICTABICHU O MaTepHallbHOM €JMHCTBE MHpA, BAXHYIO pOJIb HrparoT (opMHUpyeMble XUMHEU
IIPEJICTABICHUSI O B3aUMOIIPEBPALLICHUSIX SHEPTUU U 00 3BOJIOIMH BEIIECTB B IPUPOJE, O IMYTIX PEIICHUs
rI100ambHBIX MPOOJIEM YCTONYHMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOM, SHEPreTUUECKOM, MHUILEBOIN U
HKOJIOTHYECKOM 0€30MacHOCTH, TPOOIEM 3IpaBOOXPAHEHHS.

N3yuenune xumuu:

CIOCOOCTBYET pealu3allid BO3MOXKHOCTEH JUIS CaMOpa3BUTUS W (OPMHPOBAHUS KYJIBTYPbI
JUYHOCTH, €€ o011el U (QyHKIIMOHATLHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B (POPMHPOBAHUE MBILUIEHUS U TBOPUYECKUX CIIOCOOHOCTEN 00yJaromuxcs, HaBbIKOB
UX CaMOCTOSITENIbHOM Y4YeOHOH IesTeNbHOCTH, YKCHEPUMEHTANbHBIX W HCCIEI0BATEIbCKUX YMEHHUI,
HEO0OXOIMMBIX KaK B IIOBCETHEBHOM JKU3HM, TaK U B IPO(GECCUOHATBHON eI TENbHOCTH;

3HaKOMHT €O CHEIM(PUKONH HAyYHOTO MBILIUICHUS, 3aKJIaJbIBAa€T OCHOBBI LIEJIOCTHOTO B3IJIfAa Ha
€/IMHCTBO TIPUPO/IbI u 4eNoBeKa, SBIIETCS OTBETCTBEHHBIM 3TaroM
B (DOPMHUPOBAHUU €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH O0yUaromIuXxcs;

croco0cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHHUS K €CTECTBEHHO-HAyYHBIM 3HAHUSAM, K
IPUPO/JIE, K YETIOBEKY, BHOCUT CBOW BKJIa/l B HKOJIOTMUECKOE 00pa3oBaHue 00yUYaIOIIUXCSl.

JlanHble HampaBiieHUs B OOy4E€HHMH XUMHUHM oOecreurBaroTCsl crneruuKoil conepkanus y4eOHOro
MpeIMeTa, KOTOPBIH SBISETCS MeJarornuecky aJanTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKHW XUMUU Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumuM Ha ypoBHE OCHOBHOTO 0O0mero oOpa3oBaHUS OpPUEHTUPOBAH HAa OCBOCHME
OOyYarolMMHUCS. CHCTEMbI IE€PBOHAYAIBHBIX MMOHATHH XUMHHM, OCHOB HEOPraHWYeCKOW XHMHMHM U
HEKOTOPBIX OTJIEIbHBIX 3HAUUMBIX MOHITHI OPraHUYECKOU XUMUHU.

CrtpykTypa coliepkaHusi MporpamMmbl 0 XUMUU CPOPMHUPOBAHA HA OCHOBE CUCTEMHOIO MOIX0Ja K
e€ uzydennto. CozepkaHnue CKIIAJbIBAECTCS U3 CUCTEMBI MOHATUN O XMMHUYECKOM AJIEMEHTE U BELECTBE U
CUCTEMBI MOHATHI 0 XUMHUYECKOM peakiuu. O0e 3TU CUCTEMbI CTPYKTYPHO OPraHU30BaHbI 110 MPUHIIHUITY
IIOCJIE0BATEIBHOTO Pa3BUTHS 3HAHNI HAa OCHOBE TEOPETUYECKUX MIPEICTABICHUIM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUY€HHUS KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepnonnueckoro 3akoHa /[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMMH;

— Y4YEeHHsI O CTPOCHHH aTOMa U XMMHUYECKOH CBSI3U;

— TpeACTaBJICHUHN 00 3IEKTPOIUTUYECKON IUCCOLUAIMY BEIIECTB B paCTBOPAX.

Teopernueckre 3HaHUS pacCMAaTPUBAIOTCS HA OCHOBE SMITMPUYECKH MOTYYEHHBIX U OCMBICIEHHBIX
(bakToB, pa3BUBAIOTCS MOCIEA0BATEIBHO OT OJHOTO YPOBHS K APYTrOMY, BHIIOTHSS (QYHKIIUN OOBICHEHHS
U MPOTHO3UPOBAHUS CBOICTB, CTPOCHUSI M BO3MOXKHOCTEW NPAKTUYECKOTO MPUMEHEHUS U IMOJIyYeHUs
M3Y4aeMbIX BEILLECTB.

OcBoeHMEe MpOorpaMMbl 10 XUMHUHU CHOCOOCTBYET (POPMHPOBAHHUIO MPEJCTABIECHUS O XMMHUYECKOM
COCTABJISIOUIEN Hay4YHOH KapTUHBI MHpA B JIOTMKE €€ CUCTEMHON IPUPOJIbl, IEHHOCTHOTO OTHOLIEHUS K
Hay4HOMY 3HAaHHMIO M METOJaM ITO3HAHMS B HayKe. M3ydeHHe XWMHHM MPOUCXOOUT C IPUBIICUYEHUEM



3HaHUHN W3 paHee M3YYCHHBIX YYeOHBIX mpeaMeToB: «OKpyKawomuii Mup», «buonorus. 5—7 Kiaccel» u
«Duzuka. 7 kiacey.

[Ipu u3yyeHUn XUMUU TPOUCXOAUT (POPMHUPOBAHNE 3HAHUI OCHOB XUMUYECKOW HAyKH Kak 00J1acTu
COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON JIESITEIBHOCTU YEIOBEKA U KAK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOM KYJIbTYpbl. 3aada y4yeOHOro MpeAMeTa COCTOUT B (OPMUPOBAHUU CHUCTEMbl XUMHUYECKHX
3HAHUW — BaXHEHIMX (AKTOB, MOHSTHUN, 3aKOHOB U TEOPETUYECKUX TIOJOKEHUH, JOCTYITHBIX
00001IeHNIT MHPOBO33PEHUECKOTO XapakTepa, f3blka HayKd, B MPUOOIIEHMH K HAyYHBIM METOAaM
MO3HAHUS TIPU HW3YYCHHHM BEIIECTB W XHMHUYECKUX peakiuii, B (HOPMHPOBAHWH H Pa3BUTHU
MO3HABATENIbHBIX YMEHUN M MX MPUMEHEHUH B Y4eOHO-IIO3HABATEIbHON U y4eOHO-HCCIIE10BaTEIbCKOM
NeSTebHOCTH, OCBOCHUH TIPABHJI O€30MMaCHOTO OOPAICHHSI ¢ BEIIECTBAMH B IIOBCEHEBHOM JKU3HH.

[Ipu u3yyeHNM XUMUU Ha YpOBHE OCHOBHOTO 00IIero o0pa3oBaHUsI BaXXKHOE 3HAYCHHE MPUOOpeNn
TAKWE LIEJIN, KaK:

—(dopMHpoBaHHEe HWHTEIJICKTYyaJbHO pPAa3BUTOM JMYHOCTH, TOTOBOM K C€amMo00Opa3oOBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEJIbBHOMY TPUHSATHIO DEUICHUH, CIHOCOOHON ananTupoBaThCs K OBICTPO
MEHSFOLIUMCS YCIIOBUSIM JKH3HU;

—HampaBJIEHHOCTh ~ OOyYeHHMs] Ha  CHCTEMaTHYEeCKOE  MPUOOIICHHE  OOydJaromuxcs K
CaMOCTOSITENILHOM TO3HABATENbHOM JAESATEIbHOCTH, HAyYHBIM METOJaM MO3HaHUs, (OPMHUPYIOLIUM
MOTHBAIIMIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMUW;

—obecrieyeHre  YCJIOBUI,  CIIOCOOCTBYIOIIMX  NPUOOPETEHUIO  OOYYaIOIIMMHUCA  OMBITa
pa3HOOOpa3HOW JIEATENBHOCTH, TIO3HAHUS H CAMOIIO3HAHUS, KIIFOYECBBIX HABBIKOB (KITFOYEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE AJIs1 PA3IMYHBIX BUIOB JCSITENbHOCTH;

—opmupoBanre 0o0meH (YHKIMOHATHPHON M €CTECTBEHHO-HAYYHOH TI'PAaMOTHOCTH, B TOM YHCIIE
YMEHUI OOBSICHITH U OLIEHUBATH SBICHUS OKPY)KAIOIIET0 MUPA, UCIOIb3Ys 3HAHUS U OIBIT, HOTy4YEeHHbBIC
NP M3YYCHUM XUMUH, NMPUMEHSATh UX TMPU PEIICHUU TPOOJEM B TMOBCEIHEBHOW >XKH3HU U TPYIOBOM
NEeSATEIbHOCTH;

—(opmupoBanue y o0O0ydyaloImMUXCd TyMAaHUCTHYECKUX OTHOIICHUH, TMOHUMAHHUS IEHHOCTH
XUMHUYECKHUX 3HAHWM AJI BHIPAOOTKU KOJOTHYECKH IEIeCO00pa3HOro MOBEIEHUS B OBITY U TPYIOBOU
JEATEIIbHOCTHU B LIEJIAX COXPAHEHHUS CBOETO 3JJ0POBbSI U OKPYKAIOIIEH MPUPOTHON CPEIBI;

— pa3BUTHE MOTHUBAIIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO M CaMOBOCIHMTAaHUIO Ha
OCHOBE YCBOCHHS OOIIEYETOBEUECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Tpoduis u
HAMPaBIEHHOCTH JAlIbHEHIIIETO 00YUCHHUSI.

OO6miee YMCIO YacoB, OTBEACHHBIX MJIs M3YYCHHS XHMHUM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B HeZlen0), B 9 kimacce — 68 yacos (2
yaca B HEJICIIO).



4
COJIEP)KAHUE OBYYEHUS

8 KUIIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Ponb XMMHM B KHM3HM 4YellOBeKa. XUMHUS B cUCTeMe HayK. Tenma u BellecrTsa.
dusnueckre CBOMCTBA BEIIECTB. ArperarHoe coctosHue BemiecTB. [loHATHEe 0 MeTonax IMO3HAHUS B
xumud. Yucteie BemecTBa 1 cMecu. CriocoObl pa3ienieHus: cMecei.

ATOMBI M MOJIEKYJBl. XUMHUYECKHE 3IeMEHThl. CHMBOJIBI XMMHUYECKUX 3J1eMeHTOB. [Ipocthie n
CJIOXKHBIE BelleCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckass (opmyna. BaneHTHOCTh aTOMOB XMMHUYECKHX OJJIEMEHTOB. 3aKOH IIOCTOSHCTBA
cocraBa BemecTB. OTHOcuTenbHAss aTOMHass Macca. OTHOCHUTENIbHAsE MOJIEKYJIsspHas Macca. MaccoBas
J10JI1 XUMHUYECKOI0 JIEMEHTA B COCIUHEHHH.

KonnuectBo BemecrBa. Moabs. MossipHas Macca. B3auMoCBsA3p KOJIMYeCTBa, MAacChl W YHCIIA
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo hopmynamMm XMMHUYECKUX COSAMHEHHH.

dusznueckue U XMMHUYECKHE SBJICHMS. XUMHYECKas peakuus U €€ NPU3HAKU. 3aKOH COXPaHEHUs
Macchl BEIIECTB. XUMHUYecKHe ypaBHeHHdA. Kiaccuduxanuss XUMUYECKMX peakuui (CoeauHEeHMUs,
pasoKeHHs, 3aMelIeHUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOU MOCYI0M, MpaBUiaMH pabOThl B 1a0OpaTOPUU U NMpUEMaMH OOpalleHus
c 7nabopaTopHbIM O0OOpyIOBaHHWEM, HW3Y4YEHHE W ONUCaHWe (U3NYECKUX CBOWCTB 00pasloB
HEOpPraHMYECKUX BEIIECTB, HabmojaeHue (u3nueckux (ITUIaBIeHUE BOCKA, TasHUE JIbJa, PacTUPaHUE
caxapa B CTYIIKE, KUIIEHHUE U KOHJIEHCAIUs BOJ/Ibl) U XUMUYECKUX (TOpEHUE CBEYH, IPOKAJTIMBAHUE METHON
MIPOBOJIOKH, B3aMMOJICICTBHE MeJla C KHUCIOTOW) SIBJICHUWI, HaONIOJIEHWE U OIKCAaHUE MPU3HAKOB
IIPOTEKAHUS XUMUYECKUX PEAKIMI (pa3yioskeHue caxapa, B3auMOJICHCTBUE CEPHON KUCIIOTHI C XJIOPUIOM
Oapusi, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3auMOACHCTBHE Kejle3a C paCTBOPOM COJIU
meau (II), u3ydenne crmocoOOB pasielICHHsI CMECEH: ¢ MOMOIIBI0 MarHUTa, (PUILTPOBAHUE, BRITAPUBAHHUE,
TUCTHIUISIIMS, Xpomarorpadus, MpOBEACHHE OUYMCTKHA TOBAPEHHOW CONHM, HaOJIOJEHHWE W ONHCaHUe
pPEe3yibTAaTOB MPOBEICHUS ONBITA, MJUIFOCTPUPYIOLIErO 3aKOH COXPAaHEHWs MaccChl, CO3JaHUE MOJeNen
MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Baueiiue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmech razos. Cocras Bo3ayxa. Kucinopon — anemeHT u nmpocroe Bemectso. Haxoxaenue
KHCIIOpO/ia B MpUpPOJe, GU3NYECKUE U XUMHUECKHEe CBOMCTBA (peakuuu ropenust). Oxcuasl. [Ipumenenue
kucnopona. CrmocoObl TOMYy4YeHHUS KHCIOpOAa B JIA0OpaTOPUU W TMPOMBIIIIEHHOCTH. KpyroBopot
KHciopo/ia B mpupojie. O30H — aJIoTpoIiHas MoAu(pUKalus KUCIOpOaa.

TemmoBoit  3ddekT XUMHUECKOH  peakiuu, TEePMOXUMHYECKHE ypaBHEHHUS, OK30- U
SHAOTEPMHUYECKHE peaklnu. TOIUIMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHJIEHUE MapHUKOBOTO
addekra, pa3pylieHre 030HOBOTO CIIOSI.

Bogopon — anemeHT u mpocroe BeniectBo. HaxokaeHue Bojopoja B mpupojne, (pusudeckue u
XMMUYECKHEe CBOWCTBA, IPUMEHEHHE, CIIOCO0bI noydeHust. KuciaoTs! u conu.

Mossipablit 00b€M ra3oB. Pacu€Tel M0 XUMUYECKUM YpaBHEHUSM.

duznueckue cBoMcTBa BoJbl. Boaa kak pactBoputens. PactBopsl. HachlllieHHbIE M HEHACHIIIIEHHbBIE
pacTtBopbl. PacTBOpUMOCTh BemIECTB B BOJE. MaccoBasi J0JIsl BEIIECTBA B PACTBOPE. XUMHYECKHE
cBoiicTBa BoJbl. OcHoBaHusA. Ponb pacTBOpoB B mpupoAe M B KU3HHU 4denoBeka. KpyroBopor BojbI B
npupoe. 3arpsi3HeHNe NPUPOAHBIX BOJ. OXpaHa U OYUCTKA IPUPOIHBIX BO/I.

Knaccudpukanus  Heopranmdeckux  coeaumHenumit.  Oxcuapl.  Knaccudukanus — OKCHIIOB:
cosieoOpasyromre (OCHOBHBIE, KHCIOTHBIE, amM(pOTepHBIE) H HeconeoOpasyromue. HomeHnknaTtypa
okcuoB. dU3nueckre U XMMUUYECKNE CBOMCTBAa OKCUIOB. [losyueHne okcumos.

OcnoBanus. Knaccudukarus ocHOBaHUMN: MIETOYM M HEPaCTBOpHUMBIE OCHOBaHMs. HomeHkmaTypa
OCHOBaHMU. PU3HUECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydueHue oCHOBaHUM.

Kucnotsl. Knaccupukanusa kucnor. Homenknatypa kucinot. @uznyeckue U XMMUYECKHUE CBOWCTBA
kucnot. Pan akrusHoctu metaiuioB H. H. bekerosa. [lonyyenue kucnor.

Comun. Homenknarypa coseil. @u3nueckre 1 XUMAYECKHe cBoWCTBa conel. [lomydenue coneil.

I'eneTnueckas CBsI3b MEXKIy KJIacCaMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumMeHm:



KaueCTBEHHOE OIpeAeNieHue COAEpX aHMUs KHUCIOpoAa B BO3[AyXe, IOIy4YeHHE, COOUpaHue,
pacro3HaBaHHE M U3y4CHHE CBOWCTB KHCIOPOAA, HAOIIOICHHE B3aUMOJICHCTBUS BEIIECTB C KHCIOPOAOM
U YCJIOBHSI BOSHHUKHOBEHHMS U MIPEKpalIeHHs] ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMu OKCHJIOB U
ONMCaHWE WX CBOMCTB, MOJlydYeHHE, COOMpaHUe, pAClO3HABaHME W W3YyYEHHE CBOICTB BOAOPOAA
(ropenue), B3auMmozeiicTBue Bojgopoaa ¢ okcugom wmemu (II)  (BO3MOKHO  HMCIHOJIB30BaHUE
BUJICOMATEPHAJIOB), HA0IOIeHHE 00PA3I0B BEIIECTB KOJIMYECTBOM | MOJIb, iCClIeIOBaHHE OCOOCHHOCTEH
pPacTBOPEHMS BEIIECTB C PA3JIMYHOM PAaCTBOPUMOCTBIO, MPUTOTOBIEHHUE PACTBOPOB C OINpPEACIEHHOU
MacCOBOM J10JIei paCTBOPEHHOIO BEIIECTBA, B3aUMOCHCTBUE BOJIbI C METAJJIaMU (HATPUEM U KaJbLIHEM)
(BO3MOXKHO HCIIOJIb30BAaHHE BHJIEOMATEPUANIOB), HCCIEAOBaHHE OOpa3lloB HEOPraHMYECKHUX BEIIECTB
Pa3NMYHBIX KJIACCOB, HAOIIOEHNE M3MEHEHUSI OKPACKU MHAMKATOPOB B PACTBOPAaX KUCIOT M ILEIOYEH,
u3ydueHue B3aumozeictBus okcunga menu (II) ¢ pacTBopom cepHOM KHUCIOTBHI, KHCIOT C METajUIaMu,
peakuuii HeNTpaiu3anum, NoJTy4eHHe HEpaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJTHOTO METAUIA IPYTUM
13 PacTBOpa COJIM, PELIEHNE SKCIEPUMEHTANIBHBIX 33J1a4 10 TeMe «BakHelIue Ki1acchl HEOPraHUYECKUX
COCIMHECHUI.

IMepuonuveckuii 3axkoH u Ilepmoamueckasi cucrema xumMudeckux »3jementos /. H.
MenpeneeBa. CrpoeHue aToMoB. XuMmuuyeckasi cBfi3b. OKHCINTEIbHO-BOCCTAHOBHUTEJIbHBIE
peakuun

[lepBble TONBITKM KIACCU(PUKALUU XUMHUYECKUX 3JeMEeHTOB. [loHsTHE O Trpynmax CXOJIHBIX
AJIEMEHTOB (IIENIOYHBIE W IIEJIOYHO3EMEIbHBIE METAJUIbl, TaJOr€Hbl, WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEpPHbIE OKCUIBI U TUAPOKCUIBL.

[Tepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux anemeHtoB JI. WM. Menneneesa.
Kopotkomnepuoanas u mmmHHONIEproaHas Gopmsl [leproanueckoll CHCTEMBI XUMUYECKUX 3JIeMEHTOB /.
U. MenpneneeBa. [lepuoasl u rpynmbl. @U3HUecKui CMBICT MOPSAKOBOIO HOMEpPA, HOMEPOB Nepuoaa u
IpYMIIbI 2JIEMEHTA.

Crpoenue aromoB. CoctaB aToMmHbIX saep. M3orombl. OneKTpoHbl. CTpoeHuEe 3JIEKTPOHHBIX
oboitouek aTtoMoB TiepBbIX 20 xuMHUYecKHX 31eMeHTOB [lepmommueckoii cucremsl [[. 1. Menneneesa.
XapakTepucTUuKa XHMHUYECKOIO »3JIEMEHTa 1o ero mnojoxeHuto B Ilepmoanueckoit cucreme [l.
N. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHUs paguyca aTOMOB XHWMHUYECKHX JJEMEHTOB, METANIMYECKUX U
HEMETAJJIMYECKUX CBOICTB MO TPyIIaM U MepUoiaM.

3nauenue Ilepumoamueckoro 3akoHa u llepnomnyeckoil CHUCTEMBI XMMHYECKMX DJIEMEHTOB MJIS
pa3BuTHS HayKu U npakTuku. [. 1. MenaeneeB — yu€HbIN U rpakJaHUH.

Xumudeckas cBs3b. KoBaneHTHas (TIONSpHAs W HEMOJSIPHAs) CBSA3b. DJIEKTPOOTPHIIATEIHHOCTH
XUMHUYECKUX 3JIeMeHTOB. FloHHas CBS3b.

Crenenb okucieHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. IIpouecchl okucineHus u
BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3ydeHue oOpa3loB BEIIECTB METAIJIOB M HEMETAJJIOB, B3aUMOJEIHCTBUE THIPOKCHIA LIMHKA C
pacTBOpaMHM KHCIOT M IIEJIOYEd, MPOBENECHHUE OIBITOB, WILIIOCTPUPYIOIIHMX MPUMEPBl OKHUCIUTEIBHO-
BOCCTAaHOBUTENBbHBIX peaKluil (frOpeHue, peakiuu pa3ioKeHus, COSTUHEHMS).

Mesicnpeomemmnie céazu

Peanmu3arus MeXIpeaAMETHBIX CBSI3€M NMPHU M3YYEHHHM XMMHHM B § KJIACCE OCYILECTBISIETCS 4Yepes
UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHSATHH, SBISIONIMXCS CUCTEMHBIMH
JUIS OT/IE€TbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IHKJIA.

OO01re ecTeCTBeHHO-HAYYHBIC MMOHSATHUS: HAYYHBIH (aKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAIIU3, CUHTE3,
KJ1accupuKalus, NepPUOAUYHOCTb, HAOIIOJEHNE, SKCIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJEIb,
SIBJICHUE.

®duszuka: Marepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIHJ, W30TOMbI, PaJO0aKTUBHOCTH,
MOJIEKYJIa, JJEKTPUUECKUH 3apsj], BEIIECTBO, TeNO, O0bEM, arperarHoe COCTOSIHHE BeIlecTBa, ras,
¢bu3nyecKkre BeIMUNHBI, €AMHUIIBI H3MEPEHUs, KOCMOC, TJIaHEeThl, 3BE3/1b1, COJHIIE.

buonorus: porocunres, npixanue, 6uochepa.

l'eorpadus: armocdepa, rugpochepa, MHUHEpasbl, TOPHBIE MOPOABI, IOJE3HbIE MCKOIMAaEMbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



9 KUIIACC

BemecTtBo M XUMHYeCKasi peaKIusi

[lepuonnueckuit 3akoH. Ilepmonnueckas cucrema xumudeckux anemeHToB JI. M. Menneneesa.
CrpoeHue aroMoB. 3aKOHOMEPHOCTHM B H3MEHEHHHM CBOMCTB XMMMUYECKHUX 3JEMEHTOB IEPBBIX TPEX
MIEPUOJIOB, KaJMsl, KajiblUsg M HMX COCJUHEHUH B COOTBETCTBHUM C IIOJIOKEHUEM JJIEMEHTOB B
[Teproanueckoit CUCTEME U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUAbl XMMUYECKON CBSI3U. THIIBI KPUCTAIIIMYECKUX PEUIETOK, 3aBUCHUMOCTh
CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccudukanus u HOMEHKIIaTypa HEOPTaHWYECKUX BEIIECTB. XMMHYECKHE CBONCTBA BEIIECTB,
OTHOCSIIIUXCS K  pa3jMYHbIM  KJjaccaM HEOPraHWYECKUX COEIUHEHMI, TEeHEeTHYecKass CBA3b
HEOPraHUYECKHUX BEILECTB.

Knaccupukanuss XUMHUYECKMX peakuil MO pa3IuYHbIM TNpU3HaKaM (10 YUCIYy U COCTaBy
YYacTBYIOUIMX B pPEaKIMH BEIIECTB, MO TEIJIOBOMY 3(P¢eKTy, MO H3MEHEHUIO CTENEHEW OKHCICHUS
XUMHAYECKHX 3JIEMEHTOB, MO OOpPAaTHMOCTH, MO YYacCTHIO KaTajau3aTropa). DK30- M JHIOTEPMHUYECKHE
peakLyu, TepPMOXUMHUYECKUE YPABHEHHUS.

[TonsATHE O CKOPOCTH XUMHUECKOW peakuuu. [loHsTHE 00 00PaTUMBIX 1 HEOOPATUMBIX XUMHUYECKHX
peakuusax. [loHsATHE O TOMOT€HHBIX M TeTeporeHHbIXx peakuusax. [lonsarue o karamuze. Ilonstue o
XUMHUYECKOM paBHOBecHU. (DAaKTOpPbI, BIMSIOUIME HAa CKOPOCTb XMMHUYECKON pPEAaKIUH U IOJIOKEHUE
XUMHUYECKOTO PaBHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE  PEAKIIMH, AIIEKTPOHHBIN Oananc OKHUCJIUTEIBHO-
BOCCTAHOBUTEIBHOUN peakuuu. COCTaBICHUE YPABHEHUIN OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUN C
HCI0JIb30BAaHUEM METO/Ia 3JIEKTPOHHOr0 OanaHca.

Teopus 37EKTPOIUTUUECKON TUCCOLMALMU. DIIEKTPOIUTHl U HE3JIEKTPOJUThl. KaTHOHBI, aHHOHBI.
MexaHu3M AMcCcOlMalMK BEIIECTB € Pa3jIMYHbIMU BUAAMHM XUMUYECKOW cBsi3u. CTeneHb AUCCOLUAINHU.
CunbHbIe U cradble JIEKTPOIUTHIL.

Peakuuu wnoHHOro oOMeHa. YcCiOBUS MPOTEKaHMsI pEaKkUUid HOHHOrO OOMEHa, IIOJHBIE U
COKpallléHHblE HOHHBIE ypaBHEHMs peakuuil. CBOHCTBa KHUCIOT, OCHOBAHMM M COJIEH B CBETE
MpeACTaBICHUN 00 3JEKTpoNUTUUECKON nuccormanuu. KadecTBeHHbIe peakiuu Ha WOHBL [loHsATHE O
TUIPOJIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEISIMU KPUCTAJUNIMYECKUX PEIIETOK HEOPraHMYECKHX BELIECTB — METAJUIOB U
HeMeTaJsIoB (rpadura U anmasza), CJIOKHBIX BELIECTB (XJOpUAA HATPHs), UCCIEIOBAaHUE 3aBUCHMOCTU
CKOPOCTHM  XMMMYECKOW  peakuuu OT  BO3AEHCTBHS  PAa3IUMYHBIX  (PAKTOPOB, HUCCIIEOBaHHE
AJIEKTPONPOBOHOCTH PACTBOPOB BEUIECTB, IMpoOIlecca TUCCOLMALMU KHUCIOT, LIeJodYed U coJsied
(BO3MOXXHO HCIHOJb30BaHUE BUAEO MAaTEPUAJIOB), MPOBEAECHUE ONBITOB, WIIIOCTPUPYIOIIUX MPHU3HAKH
MPOTEKaHUs PEaKIMii MOHHOro obOmeHa (0Opa3oBaHHME OCaJKa, BBIJEICHUE Tra3a, 00pa3oBaHHUE BOJIbI),
OTIBITOB, UJUTFOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (TOpeHne, peakiuu
pa3ioKEeHUsl, COEIMHEHUs), PACIIO3HABaHHWE HEOPraHMYECKHX BEIIECTB C MOMOUIbIO KaueCTBEHHBIX
peakLuii Ha MOHBI, pEeLIEHUE YKCIIEPUMEHTAIIbHBIX 3a/1a4.

HemeTasibl 1 MX coeIMHEHUSA

OOmast xapakTepucTuka rajoreHoB. OcoOE€HHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTENEHU
okucnenus. CtpoeHne u GU3NUECKUE CBONCTBA MPOCTHIX BEIIECTB — T'aJIOTEHOB. XUMHYECKUE CBOMCTBA
Ha MpuUMepe XJopa (B3auMoJeiicTBrE C MeTaJllIaM1, HeMeTallJlaMH, 1iejao4aMu). XiaopoBoaopo. ConsHas
KHCIIOTa, XMMHUYECKHE CBOMCTBA, IMOJIydeHHe, NpuMeHeHue. JleiicTBue XJiopa M XJIOPOBOAOpOJAa Ha
OpraHM3M uesoBeKa. BakHele XJI0pHuabl U UX HaXOKIEHHUE B IPUPOJE.

OO6mras xapakTepucTuka 351eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC
crerieHn okucieHus. CtpoeHue M (U3MYECKHE CBOICTBAa NMPOCTBHIX BEIIECTB — KHUCIOPOAA M CEpHI.
AnnorpornHbie MOAU(UKAIIMK KHCIOpPOJa W Cepbl. XUMHYECKHE CBOWCTBa cepbl. (CepoBoAopoa,
cTpoeHue, (u3MYeckue M XHMMUYecKue cBOHCTBA. OKCHIBI Cepbl KaK MPEACTABUTEIN KHCIOTHBIX
okcuioB. CepHasi KUCIIOTa, (PU3NYECKUE M XMMHUYECKHe CBOWCTBa (0OIIMe Kak MpeJCTaBUTElNs Kiacca
KUCJIOT U crenuduueckue). XUMUYECKHE PpEeakIuH, JIeXkallde B OCHOBE MPOMBIIUIEHHOTO crocoba
MOJTydeHUsI CEPHOU KHUCIOTHIL. [IpumeHenue cepHoi KuciIoThl. CONMHM CEpHOM KHUCIOTHI, Ka4eCTBEHHAas
peakuus Ha cynabgaT-uoH. HaxoxeHne cepbl U €€ coelMHEHUH B Mpupoje. XMMHUUYECKOE 3arps3HEeHue



OKpY’Karollel cpeibl COCIMHEHUSIMU cepbl (KUCIOTHBIE A0XKIMU, 3arpsa3HEHHE BO3JyXa U BOJOEMOB),
CIOCOOBI €ro MPe0TBPAILCHHS.

OOwiast xapakTepucTuka 3JeMeHTOB VA-Tpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
CTETIEHN OKHCICHHs. A30T, pacHpoCTpaHEHHWE B NpUpoAe, (PHU3MUECKHe U XHUMHUYECKHE CBOWCTBA.
KpyroBopor asora B mpupoae. AMMHaK, ero (usuueckue M XMMHUYECKHE CBOMICTBA, IOJydyeHHE U
npuMeHerne. Com aMMOHUS, WX (QHU3UYECKUE M XUMHUYECKHE CBOMCTBA, NMpuMeHeHue. KauecTBeHHas
peakiys Ha MOHbl aMMOHUS. A30THas KHUCJIOTa, €€ MoslydeHue, (pUu3NYecKrue U XUMHUYECKHUe CBOMCTBA
(oOmme Kak MpencTaBHTENs Kilacca KHUCIOT M cnenuduyeckue). Mcnoab3oBaHue HUTPATOB M COJEH
aMMOHMsSI B KayeCcTBE MHUHEpPalIbHbIX yA0OpeHHi. XuMHUYecKoe 3arpsi3HEHHE OKpY’Karolled Ccpebl
COCIMHEHUSAMHU a30Ta (KUCIIOTHBIC JOXKIHW, 3arps3HEHHME BO3AyXa, MOYBBI U BomoémoB). dDocdop,
ajutotpornHbie Moaudukanun Gocdopa, ¢uzndeckue m xummuueckue cpoiictBa. Oxcun docdopa (V) u
docdopHas kucnora, Gpu3MUeCKue U XMMHYECKHE CBOWCTBa, moiydenue. Mcnons3oBanue docdaros B
Ka4yecTBE MUHEPAIIbHBIX y100OpEHUH.

O6mas xapakTepuctuka 31eMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEPHBIE
CTEINIEHU OKHCICHMs. YTIIEpPOA, aJUIOTPOINHbIE MOAU(UKALINY, PACIPOCTPAHEHHUE B IPUPOAE, (pu3nueckue
U XHMHYECKHe cBoicTBa. Ancopbumsa. KpyroBopor yrieponma B mpupone. OKcHObl yriepona, HX
¢usnyeckue M XMMUYECKHE CBOMCTBA, JEHCTBHE HA JKMBBIE OPraHU3MBI, MOJIYYEHHE U NPUMEHEHHE.
DKojorudeckre npoodiieMsl, CBsi3aHHbIE ¢ okcuaoM yrieposa (IV), runoresza rino0anbHOro MOTEIUIEHUS
KJIMMaTa, NapHUKOBBIN 3¢ (deKT. YTosibHas KUCI0Ta U €€ COJM, UX (pU3nyYecKre U XUMUYECKHe CBOMCTBRA,
nojrydeHrne W npuMeHeHune. KadectBeHHast peakiusi Ha KapOoHaT-HOHBL Vcnonp3oBaHne KapOOHATOB B
OBbITY, MEMIIMHE, IPOMBILIUIEHHOCTH U CEJIbCKOM XO3sIHCTBE.

[lepBoHavabHBIE TOHATUS 00 OPraHMYECKMX BEHIECTBAX KAaK O COCJMHEHUSX yriepona (MeTaH,
3TaH, 3TUJICH, alleTUJIEH, 3TaHOJ, IIMLEPUH, YKCYCHas KucioTa). [IpupoHble HCTOUHUKHU YIIIEBOJIOPOJIOB
(yromp, mpupoaHBIA Ta3, HePTh), MPOAYKTHl HX TNepepadboTku (OSH3WH), WX poiib B OBITY U
IPOMBIIIICHHOCTH. [loHATHE 0 OMONIOTMYEeCKH Ba)KHBIX BEIIECTBAaX: JKUpax, Oenkax, yriieBojax — M MX
POJIH B KHU3HH YelloBeka. MarepruaabHOe €TUHCTBO OPTaHMUYECKNX M HEOPTraHUIECKUX COCIMHEHHN.

Kpemuuii, ero ¢usuueckue U XUMHUYECKUE CBOICTBa, mosiyueHue U npumeHeHue. CoeauHEeHUs
KpemMHusi B mnpupozae. OOmme mnpencraBieHuss o6 okcuae kpemHus (IV) um xkpemMHHEBOW KHCIIOTE.
Cunukatel, X MCIOJIb30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BakHelue cTpouTeabHble MaTepUallbl:
KepaMHKa, CTEKJIO, IIeMeHT, OeToH, xkene300eToH. [IpoGiembl 0e30MacHOrO0  MCHOJIb30BaHUS
CTPOUTEJIbHBIX MaTE€PHUaIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

u3yuyeHue o0pa3loB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJSHOW KHCIOTHI, IPOBEJCHUE
Ka4eCTBEHHBIX pEaKIHWid Ha XJIOPWA-WOHBI W HAONIOJEHHE MPHU3HAKOB HX TPOTEKAHUS, OIIBITHI,
oTpaxkaromue (¢(U3NYECKHe U XUMHUYECKHE CBONCTBA TaJIOTEHOB W HX COEAMHEHHH (BO3MOXKHO
HCIOJIb30BaHNUE  BHJIEOMATEPHANIOB), O3HAKOMJIEHME ¢ o0pasllaMu  XJOpPUAOB  (TAJIOT€HU[OB),
O3HAKOMJIEHHE C 00pa3lamMu cepbl U €€ COeAMHEHUSIMHU (BO3MOKHO MCIOJIb30BAHUE BUIEOMATEPUAIIOB),
HaOJIoZIeHNe Tporiecca OOYITIMBaHMS caxapa TMOJ JCWCTBHEM KOHIICHTPHPOBAHHOW CEPHOW KHCIIOTHI,
M3yueHHe XUMHUECKUX CBOMCTB pa30aBIeHHON CepHOM KUCIIOTHI, IPOBEICHUE KAYeCTBEHHON peakluy Ha
cynb(ar-uoH u HaOIrOIeHUE TpH3HAKa €€ MPOTEKaHMs, O3HAKOMIICHHE C (PU3MYECKMMH CBOWCTBAMH
a3ota, pocdopa u X coenuHEHHH (BO3MOXKHO HCIOJIb30BAHME BUAEOMATEPUAIOB), 00pa3IlaMu a30THBIX
n QpocopHbIX ynoOpeHui, MOoTydeHHe, COOMpaHHe, paclO3HaBaHWE W HM3YUYCHHE CBOMCTB aMMHaKa,
MIPOBE/ICHUE KAYECTBEHHBIX PEAaKIMH Ha MOH aMMOHHUS U (ochaT-uOH M H3YUYEHHE MPU3HAKOB HX
MPOTEKaHUs, B3aUMOJEUCTBUE KOHIICHTPUPOBAHHON Aa30THOM KHUCIOTBI C MeIbl0  (BO3MOKHO
UCMOJIb30BAaHUE BHUIEOMATEPUANIOB), W3YUYEHUE MOJENeH KpUCTAIUIMYECKHX PEHIETOK aiMasa, rpadura,
¢bymiepeHa, 03HAKOMJICHHE C TIPOIIECCOM aICOPOIIMN PAacTBOPEHHBIX BEIIECTB AKTHBHUPOBAHHBIM YTIIEM H
YCTPOHCTBOM MpPOTHBOrasa, MojiyueHue, coOupaHue, paclo3HaBaHUE U U3yYeHHE CBOMCTB YIJIEKHCIIOTO
rasa, NMpoOBEJICHWE KAa4eCTBEHHBIX pEaKIfii Ha KapOOHAT W CHIIMKAT-MOHBI W W3yYeHHE NMPHU3HAKOB WX
NpOTeKaHMs,  O3HAKOMJIEHHE C  MNPOAYKIMEH  CHWIMKATHOW  IMPOMBIIUICEHHOCTH,  pelleHHue
AKCIIEPUMEHTAIBHBIX 337134 10 TeMe «BaxHelre HeMeTauTbl U MX COSAMHEHUS.

MeTaJjljibl M MX COEIMHEHHUS

OOmiast XapakTepUCTHKA XUMHUYECKHAX DIIEMEHTOB — METAJIOB Ha OCHOBAHWW WX TOJIOKEHHS B
[lepuonuueckoil cucreme xumuyeckux snemeHToB J[. V. MenneneeBa u crpoeHust aromoB. CTpoeHue
METa/uI0B. MeTajuinueckas CBsI3b M METaNIM4ecKas KpUCTaUIM4ecKas pemeérka. DIeKTPOXUMHUYECKUH



psAn HampsDkeHuW MeTauioB. du3myeckne W XUMHYECKHE CBOMCTBa MeTauioB. OOmme crmocoOb!
MOJIy4eHHUsl MeTa/uIoB. [IOHATHE O KOPPO3UH METAIIIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT KOPPO3UH.
Crnagsl (CTallb, 4YyT'YH, TIOPATIOMUHUMN, OPOH3a) U UX IPUMEHEHHUE B ObITY U IPOMBIIIEHHOCTH.

[[lenounble meTamnbl: mojiokeHue B llepuonnyeckod CcuCTeME XHUMHUYECKHX BJIEMEHTOB JI.
W. MenneneeBa, CTpOCHHE HUX aTOMOB, HaxXxOXJeHHE B npupoae. Puznueckue U XMMUYECKUE CBOMCTBA
(Ha nmpumepe Hatpusi W Kanusg). OKCUABl U THUAPOKCHABI HATpus M Kanus. [IpumeHeHue mIeIOYHBIX
METAJUIOB U UX COECIMHEHUM.

[Ilero4HO3EMENBHBIE METAJUIBl MAarHUMi M KaJbLM: I0J0KeHHEe B Ilepumonmueckon cucreme
xumuyeckux 3nemeHToB [[. . MenneneeBa, CTpoeHHE UX aTOMOB, HaX0Xk/1eHHe B nnpuponae. Gusnueckue
U XUMHYECKHE CBOWMCTBA MarHus M Kaiblus. BaxkHeilnive coelMHEHUs] KaIbLUS (OKCUI, THIAPOKCHI,
comu). JKECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuil: nonoxenue B Ilepuoguyeckon cucreMe xuMmuudeckux sineMeHToB [l . Menneneesa,
CTPOCHHUE aTOMa, HaxOXAeHue B mpupoje. DPu3nMuecKkue M XUMUYECKHE CBOMCTBA AIFOMUHUA.
AmMdoTepHbIE CBOWCTBA OKCUIA U THIPOKCH A ATFOMHHHSL.

Kenezo: nonoxenne B llepuommueckoit cucreme xummuueckux anemeHtoB Jl. M. Menneneesa,
CTpPOEHHE aToMa, HaxoJeHue B mpupojae. duzmyeckne W XUMHUUYECKHE CBOMCTBa xene3a. OKCHIBbI,
ruapokcuabl u conu xenesa (I1) u xxenesa (I11), ux cocras, cBoiicTBa U MOTyuEHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C 00pasllaMd METaUIOB U CIUIaBOB, MX (U3UYECKUMHU CBOWCTBAMHU, H3yUeHUE
pe3yabTaTOB KOPPO3UU METAUIOB (BO3MOXKHO HCIIOJIb30BAaHHWE BHJICOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICHICTBUS OKCHAA KaJbLIUS M HATPUS C BOAOH (BO3MOXKHO HCIOJH30BAHUE BUICOMATEPUATIOB),
UCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, IIpollecca TOpPEHHUsi JKeje3a B KUCIopoJe (BO3MOXHO
UCIOJIb30BaHNE BUICOMATEPHAIOB), MPU3HAKOB MPOTEKAaHUs KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus,
KaJIbIWsl, aIIOMUHUS, MHKA, kene3a (I11) u sxenesa (I11), mequ (I1), HaOroieHNe U OMHMCAaHUE MPOIIECCOB
OKpalllMBaHUsl IJAMEHM HWOHAMM HATpus, Kalusig ¢  Kajdblus (BO3MOXXHO HCIOJIb30BaHUE
BHJIEOMATEPHAIIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHAA AFOMHHUS M TUIPOKCUJIA IIUHKA,
pelIeHre SKCIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelllne MeTasuibl U UX COSIUHEHUSD.

XuMHus U OKpYKamoLas cpeaa

BemiectBa 1 maTepualibl B IOBCEHEBHOW KMU3HU YeloBeKa. be3onacHoe ucnoib30BaHNE BEIIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBasi moMoIb Npyu XUMUYECKUX 05KOTaX U OTPABJICHHSX.

XUMUYECKOe 3arpsi3HeHUE OKpYKaroIIel cpepl (peenbHast T0MyCcTUMas KOHIICHTPAIUS BEIIEeCTB,
nanee — [1J1K). Poib XuMuu B pelieHHH 3KOJI0THYECKUX Mpooiem.

Xumuueckuii IKcnepumenm:

n3y4yeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIaBbl METAJIJIOB, IIOJTUMEPHBIE MaTEPUAIIb).

Mesicnpeomemmwie céasu

Peanuzarust MeXIpeAMETHBIX CBsI3€W MPU U3YyYEHWU XUMUMU B 9 KJlacce OCYIIECTBISIETCS uepes
HCIOJIb30BaHNE KaK OOIIMUX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHSATHH, SBISIONINXCS CUCTEMHBIMH
JUTSL OTJIETBHBIX TTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01re ecTecCTBEHHO-HAYYHbIE MOHATHS: HAYYHBINH (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHATTU3, CUHTES,
KJaccupuKanusi, MepUoOANIHOCTh, HAONIOJACHUE, DKCIIEPUMEHT, MOJEIUPOBAHUE, M3MEpPEHUE, MOJEIb,
SIBIIGHUE, TAPHUKOBBINA 3((HEKT, TEXHOIOTHSI, MATEPUATIBL.

dusnka: Matepus, aToM, JJIEKTPOH, TPOTOH, HEUTPOH, NOH, HYKJIUJI, U30TOIbI, PaTHOAKTUBHOCTD,
MOJIEKYJa, OJJICKTPUYECKUU 3apsii, MNPOBOJHUKH, TMOJIYIMPOBOJHUKH, JAUDICKTPUKH, (DOTOIIEMEHT,
BELIECTBO, TelO, OO0BEM, arperaTHOe COCTOSHHWE BELIeCTBa, Tra3, pacTBOpP, pPacTBOPUMOCTbD,
KpUCTAINIMYECKasi pemI€Tka, CIUIaBbl, (U3MUYECKHUE BEIMYMHBI, €IUHHIBI H3MEPEHHs, KOCMHUYECKOe
MIPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COTTHIIE.

buonorus: ¢dotocunTe3, aApixanwe, Ouocdepa, IKocHCTeMa, MHUHEPATbHBIE YAOOpPEHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEILHBIC BEIIECTBA.

l'eorpadus: armocdepa, tumpochepa, MHUHEpANbl, TOPHBIE MOPOMABI, MOJE3HBIE HCKOMAEMBIE,
TOIUTMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE pe3yabTaThl OCBOEHHSI IIPOrpaMMbl OCHOBHOT'O 00OLIEro oOpa3oBaHuUs TOCTUTAIOTCS B
Xo7ie OOy4eHHsT XUMHHM B €JUHCTBE YUYEOHOH W BOCHHTATEILHOW JAEATENBHOCTH B COOTBETCTBHH C
TPaJIULIMOHHBIMU POCCUHCKMMHU COLMOKYJIBTYPHBIMH U  JYXOBHO-HPAaBCTBEHHBIMH ILICHHOCTSIMH,
MPUHATHIMU B OOIECTBE MPaBUJIAMU 1 HOPMaMH MOBEICHUS M CITIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS,
CaMOPa3BUTHUSA U COLMATIM3ALUN O0yJarOIUXCA.

JIM4HOCTHBIE PE3YyJIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOLIMXCS PYKOBOJCTBOBATHCS CHCTEMOM
ITO3UTUBHBIX LICHHOCTHBIX OPUEHTALIMN U PACIIMPEHNUE OIbITA ACATEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
4acTHu:

1) naTpHOTHYECKOT0 BOCIIUTAHMSL:

LIEHHOCTHOTO OTHOIIEHHWS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY M HayYHOMY
HacJIeINI0, TOHUMaHMsl 3HaYeHUs XMMUYECKON HAYKU B KM3HHM COBPEMEHHOI'O OOIIECTBA, CIIOCOOHOCTH
BJIQJIETh JIOCTOBEPHOM HH(pOpMaLKeld O TMEepPelAOBbIX JOCTHKEHUSX U OTKPBITUSAX MHPOBOM H
OTEYECTBEHHON XMMHH, 3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHUSX 00 yCTPOHCTBE MUPA U OOILECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IIPEICTABICHNS O COLMAIbHBIX HOpPMax M IPAaBWIAX MEXKIUYHOCTHBIX OTHOIIEHHWH B KOJUIEKTHBE,
KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B  OOIICCTBEHHO TIOJIE3HOH, Y4eOHOMCCIICOBATEIBLCKOMH,
TBOPYECKOH U JIPYTUX BUAAX JESATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTH
IpHU BBHINOJHEHWM Y4YEOHBIX, ITO3HABATENBHBIX 3a/1a4, BBINOJHEHUH XHUMHYECKHX OSKCIEPHUMEHTOB,
CO3JIaHMM y4YEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIIOHMMAHHIO M B3aHMMOIIOMOILIM B IpOIEcce 3TOH
y4eOHOH JeATeNbHOCTH, TOTOBHOCTH OILIGHUBATh CBOE TOBEACHHWE M TOCTYIKH CBOMX TOBApHILNEH C
IIO3ULMU HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHUS IIOCIIEACTBUN IOCTYIIKOB;

3) IEeHHOCTH HAYYHOTO TIO3HAHUS:

MHUPOBO33PEHUYECKUE TIPEACTABICHUS O BELIECTBE M XMUMHYECKOM PEaKLMH, COOTBETCTBYIOLUE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U COCTABJISIOLINE OCHOBY JUUISl IOHUMAHUS CYIIHOCTH Hay4HOM
KapTUHbl MHpa, NPEJCTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOIbI, B3aUMOCBS3AX
YesioBeKa C MPUPOJHON Cpesloil, 0 posii XMMHHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEI;

M03HaBaTeIbHbIE MOTUBBI, HAIIPABJICHHbBIE HA MOJYyYeHHE HOBBIX 3HAHUI MO XMMUHU, HEOOXOIUMbIE
Ui OOBSICHEHHsS HaOI0aeMbIX TIIPOLIECCOB W SIBJICHUH, IMO3HABATEIbHOM, HMH()OPMALIMOHHOW H
YUTATENICKOM KYJIBTYphl, B TOM YHCJE HaBBIKOB CaMOCTOSATENBbHOM paboThl ¢ y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPEICTBAMH HMHPOPMAIIMOHHBIX TEXHOJIOTUI;

uHTepeC K OOy4YeHMIO W T[O3HAaHHWIO, JI0003HATEIBHOCTb, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, TPOCKTHOM U MCCIENOBATEIHCKONW JESITENIBHOCTH, K OCO3HAHHOMY BBIOOpY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popMUpPOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHHE ILICHHOCTH XU3HHU, OTBETCTBEHHOI'O OTHOIIECHHS K CBOEMY 3J0POBbIO, YCTAHOBKHM Ha
310pOBBIM 00pa3 >KM3HH, OCO3HAHUE IOCJIEJICTBUN U HENpPUATHE BPEIHBIX NMPUBbIUEK (yMoTpeOseHus
aJIKOT0JIs1, HAPKOTUKOB, KypeHHsI), HEOOXOAMMOCTH COOJIOACHUS MPaBHI O€30MaCHOCTH MPU OOpaIleHUH
C XUMHUYECKUMHU BEIIECTBaMU B OBITY U PEAIbHOM KU3HU;

5) TpyA0BOr0 BOCHIUTAHUS:

MHTEpEC K MPaKTUYECKOMY U3YUYEeHUIO Ipodeccuil U Tpyaa pa3aIudyHOTo poja, YBaKEHUE K TPYAY U
pe3ysibTaTaM TpPYyIOBOM JEATEIBHOCTH, B TOM UYHMCIIE HA OCHOBE NPUMEHEHUS NPEAMETHBIX 3HAHHUH IO
XUMHH, OCO3HaHHBIM BbIOOP HWHAMBHUIYAJbHOM TPAaeKTOPUHM MPOJOKEHHUS O00pa3oBaHHUs € y4ETOM
JMYHOCTHBIX MHTEPECOB U CIOCOOHOCTHM K XUMHHM, OOIIECTBEHHBIX HHTEPECOB M IOTPEOHOCTEH,
yCHEenHoW mpodecCHOHATBHON ACSITEIIPHOCTA W Pa3BUTHS HEOOXOAMMBIX YMEHWH, TOTOBHOCTH
alanTHPOBATHCS B MPO(eCcCHOHANBHOM cpene;

6) 3K0JIOrHYecKOro BOCIUTAHMS

HKOJIOTHYECKH 11eJIeco00pa3HOe OTHOLIEHHE K MPUPOE KaK MCTOYHHUKY )KM3HHM Ha 3eMile, OCHOBE €&
CYLIECTBOBAHMSI, TOHMMAaHUE LEHHOCTU 3J0pPOBOro M Oe3omacHOro olpa3a »KU3HH, OTBETCTBEHHOE
OTHOLIEHHE K COOCTBEHHOMY (U3NYECKOMY U TCHUXHYECKOMY 3[0POBbIO, OCO3HAHHE LIEHHOCTH
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coOmoieHusT TpaBUJI O€301IaCHOrO MOBEACHUS HpU paboTe C BELIECTBAMH, a TAaKKE B CHUTYyalHsX,
YIpOXKaroLUX 3J0POBBIO U KU3HU JIIOCH;

CIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJlydaeMble MPU H3YYEHUU XHMHHU, U1 pelIeHus 3ajaad,
CBA3AHHBIX C OKPYXKAIOLIEW IPUPOJHOW CPENOM, Ul IOBBIIICHUS YPOBHS JKOJIOTMYECKOW KYJIBTYPHI,
OCO3HaHHUs TIJIOOALHOTO XapakTepa HKOJIOTMYECKUX MNpoOJieM W MyTed HX pelIeHHs IOCPEeICTBOM
METOZOB XHMHHM, JKOJOTMYECKOIO MBIIUICHHS, YMEHUs PYKOBOJCTBOBATbCA UM B II0O3HABATEIILHOW,
KOMMYHUKATUBHOM U COLIMAJIBHOM MTPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTampeaMETHBIX ~PE3yJAbTAaTOB  BBUACHSIOT 3HAa4MMble I (OpMHpOBaHUS
MHUPOBO33pEHUS OOIIEHAYYHbIC MMOHATHS (3aKOH, TEOpHs, MPUHIIUI, TUTIOTE3a, (PAKT, CUCTEMa, MPOIIECC,
AKCIIEPUMEHT W JAPYroe.), KOTOpPhIe HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NIpeaMeTax H
MO3BOJISIOT HA OCHOBE 3HAHUI W3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHOM HAYIHOM
KapTUHE MHpa, M YHUBEpcajbHble YyueOHbIe JeMcTBHs (ITO3HABATENIbHBIE, KOMMYHHKATUBHBIC,
peryJsSTHBHBIE), KOTOpble o00ecneunBaloT (OPMHUPOBAHME TOTOBHOCTH K  CaMOCTOSTEIBHOMY
TUTAHUPOBAHUIO U OCYIIECTBICHHUIO YYEOHOM e TeIbHOCTH.

Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NelCTBUS

Ba3oBble Jlornueckue AeicTBUA:

YMEHHUsI HUCIIOJIB30BaTh NPHUEMBI JIOTUYECKOTO MBIIUICHUS NPH OCBOCHUM 3HAHUM: PACKPHIBATH
CMBIC] XUMHYECKHX MOHATUN (BBLACNATh MX XapaKTepHble MPHU3HAKU, YCTAaHABIMBATh B3aHMMOCBS3b C
APYTUMH TIOHATHSMH), HCIIOJIIB30BaTh IOHATHS S OOBSCHEHHS OTIEIBHBIX (PAKTOB W SIBICHHH,
BBIOMpATh OCHOBAHUS M KPUTEPUH AJIS KIACCU(PUKAIUU XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIHid,
YCTAHABIIMBATh IPUYUHHO-CJIEICTBEHHBIE CBS3M MEXAY OOBEKTaMH H3Y4YEHMsI, CTPOUThH JIOTUYECKHE
paccyxaeHus (MHAYKTUBHBIE, IEAYKTUBHBIE, 10 aHAJIOTUH), IEaTh BHIBOJIBI U 3aKITFOUCHUS;

YMEHHE TPUMEHATh B TPOLECCE IIO3HAHUS TNOHATHUA (IPEIMETHbIE U METANpPEAMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIEC) MOJIEIH, UCIIOJIb3yeMbIe B XUMUU, TPEOOPA30BBIBATH IIUPOKO MPUMEHSIEMBbIE
B XMMHH MOJEJIbHBIE MPEICTABICHUSI — XMMHUUECKUN 3HAaK (CUMBOJI JIEMEHTA), XUMUYecKast Gpopmysa u
ypaBHEHHE XUMHYECKOW pEaKkluu — MpH pPEUIeHHH Y4eOHO-TO3HABATENbHBIX 3a/lady, C Y4ETOM STHUX
MOJEJIBHBIX IPEJCTaBICHUN BBIBIATh M XapaKTEPHU30BATh CYIIECTBEHHBIE NPU3HAKM H3y4aeMbIX
OOBEKTOB — XHMMHUYECKHMX BEIIECTB M XHUMHYECKUX pPEAKIMH, BBIABIATH OOIIME 3aKOHOMEPHOCTH,
MIPUYMHHO-CIIEACTBEHHBIE CBSA3HM U IPOTUBOPEUNS B U3y4aeMbIX MPOLECCAX U SIBICHUSAX.

ba3oBble uccienoBarebCKue 1eHCTBHA:

YMEHHUE HCIIOJIb30BaTh IOCTABJICHHBIE BONIPOCH B KAa4eCTBE MHCTPYMEHTA IO3HAHHWS, a TaKKe B
KayecTBE OCHOBBI JJIsi (OPMHMPOBAHUS THUIIOTE3bl 10 TPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX
CYKJICHUMH;

npuoOpeTeHue ombiTa 10 IJIAHUPOBAHUIO, OpPraHM3allud M MPOBEACHUI0  YYEHHYECKHX
SKCIIEPUMEHTOB, yYMEHHME HaOII0JaTh 3a XOJOM IIPOIIECcCa, CaMOCTOSITEIbHO MPOrHO3UPOBATh €ro
pe3yabTar, (GOpMyIHpoBaTh OOOOIIEHUS U BBIBOJBI IO pe3yiabTaTaM MPOBEAEHHOIO OIbITA,
UCCIJIEIOBaHMsI, COCTABIIATH OTUET O MPOesIaHHOM padoTe.

Padora ¢ undopmanmeii:

yMEHHE BbIOMpaTh, aHAIU3UPOBATh U UHTEPIIPETUPOBATh HH(DOPMALIUIO PA3IMYHBIX BUI0B U (HhOpM
MPEJCTAaBICHUS, MOJIYYaeMYI0 M3 pa3HbIX WCTOYHHMKOB (HAyYHO-TOMYJISIpHAS JIMTEpAaTypa XMMHUYECKOTO
coJiepKaHusl, CIpaBOYHbIE TTocoOust, pecypchl HTepHETa), KpUTUYECKU OLIEHUBATh MPOTUBOPEUUBYIO U
HE/I0CTOBEPHYIO HH(OpMAIIHIO;

yYMEHHE TMPUMEHSATh pa3lIMyHble METOJAbl M 3alpochl NMPU MOUCKE M OTOOpe HHPOpMAIUH U
COOTBETCTBYIOLIMX JAaHHBIX, HEOOXOIMUMBIX Ul BBINOJHEHHS Y4eOHBIX M TO3HABATENIbHBIX 3a/ay
OnpefeNnéHHOro TuMa, MpUOOpeTeHHe OomblTa B O0JIACTH  HCMONb30BaHUS  HMH(DOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTMM, OBJaJE€HHUE KYJIbTYpOH aKTHMBHOTO HCIIOJIB30BaHMS Pa3IMYHbIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITENIbHO BbIOMpaTh ONTUMaIbHYIO (OpMYy IpelcTaBieHUs] HHGOpMALUU U
WUTIOCTPUPOBATh pElIaeMble 3a7aydl HECIOKHBIMU CXEMaMHM, JIuarpaMMaMH, APYyrUMH (opMamu
rpauKy ¥ UX KOMOMHAITUSIMU;

YMEHHE HCII0JIb30BaTh M aHATM3UPOBATH B MpoLecce YUeOHOM U HCcCae10BaTeNbCKOM AeATeNbHOCTH
nH(OPMALIMI0O O BIUSHUM MPOMBIIIJIEHHOCTH, CEIbCKOTO XO3siiCTBA M TpaHCHOpPTa HA COCTOSHUE
OKpPY’KaroIlEeH IPUPOTHON CPEIBI.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:
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yYMEHUS 3a/1aBaTh BOMPOCHI (B XOJIe AHaJIora U (MJIu) TUCKYCCHH ) TI0 CYIECTBY 00CYKIaeMOM TEMBI,
(bopMyIHpOBaTH CBOU MPEATIOKEHHUSI OTHOCUTEIBHO BHITIOJIHEHUS MPEATIOKCHHOM 3a/1auu;

YMEHHS TPEACTABIATh MOJIyYEHHBbIE PE3YJbTaThl I[O3HABATEIbHOW JESATENTbHOCTH B YCTHBIX U
IIMCbMEHHBIX TEKCTaX; JeJIaTh IPE3ECHTALUIO0 PE3YJbTAaTOB BBIIOJHEHUS XUMHYECKOIO SKCIIEPUMEHTA
(;1abGopaTtopHOro OIMbITa, JaOOpPaTOpHONM pabOThl MO MCCIEAOBAHUIO CBOWMCTB BEIIECTB, Y4EOHOTO
IIPOEKTA);

yMEHHS Y4eOHOTrO COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW IO3HABaTEeNbHON U
HCCIIIOBATEILCKONW JICSITEIBbHOCTH IPH PEIICHHH BO3HUKAIOMIMX MpoOIeM Ha OCHOBE y4éra OOIIMX
MHTEPECOB U COrJIacoBaHHWs Mo3uiuil (oOcyxaeHusi, OOMEH MHEHHUSMHU, «MO3TOBBIE IITYPMbI»,
KOOpJMHAILIMSI COBMECTHBIX JAECWCTBUH, ONPEICIIEHHE KPUTEPUEB II0 OLIEHKE KayecTBa BBIIIOJHEHHOU
paboTHI U ApyTHE).

PeryasitTuBHbIe yHHBepcaJibHbIe y4eOHbIe AelicTBUS:

YMEHHE CaMOCTOSATENbHO OMNPENENATh LEIH JIeATEJbHOCTH, IJIAaHUPOBaTh, OCYIIECTBIATD,
KOHTPOJIMPOBATh U NPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JESATEIBHOCTH, BHIOMpATh Hambolee
s dekTrBHBIE CIOCOOBI PEelIeHUs YUYeOHBIX U MO3HABATENbHBIX 3a7]a4, CAMOCTOSTENIbHO COCTABIATh WU
KOPPEKTUPOBATh NMPEIIOKEHHBIM AJITOPUTM JACHCTBUM IPU BBITOJIHEHUH 33JaHUNA C yY4ETOM IOJIYyYEHUS
HOBBIX 3HAHUI 00 WH3y4aeMbIX OOBEKTaxX — BEIIECTBAX U PEAKIMSIX, OLEHUBATH COOTBETCTBHE
[IOJIYyUEHHOTO pe3yjbTaTa 3asBJIECHHOW IE€JIM, YMEHHME MCIONb30BaTh U AHAJIU3UPOBATH KOHTEKCTHI,
npesiaraéMble B YCIIOBUU 3aJaHHM.

MNPEIMETHBIE PE3YJbTATHBI

B coctaBe mpenMeTHBIX pe3ylIbTaToOB MO OCBOEHHUIO 00S3aTENLHOTO COACPIKAHUS, YCTAaHOBICHHOTO
TaHHOU (efiepaTbHON paboueil MporpaMMon, BBIICISIOT: OCBOCHHBIEC O0YYArOIIMMHUCS HAyYHBbIC 3HAHHUS,
YMEHHUS U CTIOCOOBI IEHCTBUH, criennduyueckue s MpeaMeTHON 001acTu « XUMUs», BUIBI 1€ATeIbHOCTH
10 MOJYYEHHIO HOBOI'O 3HAHMS, €0 HWHTEPIpETalMH, MPeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX M HOBBIX CUTYaIUsX.

K xoniy oOyuyenus B 8 kiacce npegMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTpa)kaTb
c(OPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:

. PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHUX IOHATHN: aTOM, MOJIEKYJa, XUMUYECKHH 3JIEMEHT,
IIPOCTOE BEIIECTBO, CJOXHOE BEIIECTBO, CMeCh (OJHOPOAHAas M HEOJHOPOJHAs), BaJEHTHOCTH,
OTHOCHUTENIbHAs aTOMHAas M MOJIEKYJSpHas Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHas Macca,
MaccoBasi J10Ji1 XMMUYECKOT0 3JIEMEHTa B COeIMHEHUH, MOJISIpHBI 00bEM, OKCU, KUCIOTa, OCHOBAHHUE,
COJIb, ANEKTPOOTPHULATEILHOCTD, CTEIIEHb OKHUCICHUS, XMMHUUYECKasl peaklys, KilacCU(PUKAIU peaKuii:
peakIMM COEJUHEHUS, pEeaKkIUH pa3JIoKEHUs, PEeaKIMM 3aMelleHUus, peakuuu oOMeHa, 3K30- HU
SHJOTEPMUUYECKHE PEAKIIMU, TEIIOBOM 3(P(EKT peakuuu, siApo aTroma, JJIEKTPOHHBIM CJIOW aToma,
aToMHasi opOuTaNb, paglyc aToMa, XMUMUYecKass CBS3b, MOJSPHAas U HEMOJsSpHas KOBAJICHTHAas CBSI3b,
MOHHAsl CBSI3b, MOH, KaTHOH, aHUOH, pacTBOP, MaccoBas J10Ji BellecTBa (MPOIEHTHAs KOHLEHTpPAlLKs) B

pacTBope;

. MJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHMUYECKHUX IMOHATUNA U IPUMEHATH 3TH MOHATHS IIPU
ONMCAHUU BEUIECTB U UX NPEBPAICHUN;

. HCIIOJIb30BaTh XWMHUYECKYI0 CHMBOJIHMKY JUIs COCTaBle€HUS (QOpMYJ BEIIECTB M YypaBHEHUH
XUMUYECKUX PEAKIUH;

. OTIpe/IEIISATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTENEHb OKHUCICHHS

AJIEMEHTOB B OMHAPHBIX COSAMHEHUSIX, TIPUHAJICKHOCTD BEIIECTB K OMpPeAeIEHHOMY KJIacCy COSIMHEHHIA
o ¢hopmysam, BUJ XUMHYECKOU CBSI3M (KOBAJIGHTHASI M MOHHAS) B HEOPTAaHUUECKUX COSTMHEHUSX;

. packpsiBaTh cmbica llepuoguueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUpPOBATh MOHUMAHUE
MEPUOINYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB OT MX MOJIokeHHs B [lepmommueckoii
CUCTEME, 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, ITOCTOSIHCTBA COCTABA, aTOMHO-MOJIEKYJIIPHOTO YUYEHHS,
3aKOHa ABOTapo;

. OMKCHIBATH W XapaKkTepu3oBaTh TaOmuuHywo ¢opmy Ileprogndeckoil CHCTEMBI XMUMHUYECKUX
AJIEMEHTOB: pa3iuyaTh MOHATUS «rJIaBHasg mnonarpynna (A-rpymma)» U «mnobouHas noarpymma (b-
rpynma)», Manble U OoNblllMe TEePUOAbl, COOTHOCHUTH OOO3HAYEHHS, KOTOPhIE HMMEIOTCS B TaOiuIile
«Ilepuognyeckass cucrema xumudyeckux dieMeHtoB J[. WM. MengeneeBa» ¢ YUCIOBBIMHU
XapaKTePUCTHKAMHU CTPOCHHUS aTOMOB XMMHYECKUX DJJIEMEHTOB (COCTaB M 3apsl sjapa, oOIiee 4Yucio
AJIEKTPOHOB U paclpeaesieHHe UX 0 AIEKTPOHHBIM CIIOSIM);
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. KJ1accu(UIUPOBaTh XUMHUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BELIECTBA, XMMUYECKHE PEaKLUU
(110 YuCITy U COCTaBY yYacTBYIOIIUX B PEAKIIMU BEILECTB, MO TEINIOBOMY 3P PEKTY);
. XapaKTepu3oBaTh (ONHUCHIBaTh) OOLIME XUMHMYECKHE CBOMCTBA BELIECTB PA3JIMYHBIX KIIACCOB,

MOATBEPKJasi OIMKCAHUE TMPUMEpPAMU MOJCKYJISIPHBIX YPAaBHEHHH COOTBETCTBYIOIIUX XUMHUYECKUX
peaKIuii;

° IMPOTrHO3UPOBATH CBOICTBa BC€IICCTB B 3aBUCHMMOCTHU OT UX Ka4YCCTBCHHOI'O COCTaBa, BO3MOXHOCTHU
IMPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B pa3JIMYHBIX YCIIOBHAX,
. BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIIPHYIO WM MOJIIPHYIO MACChl BCIICCTB, MACCOBYIO HOJIIO

XUMHUYECKOT0 3JeMEeHTa Mo (QopMyJie COeIMHEHHUs, MacCOBYIO JOJI0 BEIIEeCTBAa B PacTBOpE, MPOBOJIUTH
Pacy€Thl IO YPAaBHEHHUIO XUMHUYECKON PEAKIIUY;
. MIPUMEHSTh OCHOBHBIE OINEPALMU MBICIUTEIBHON NEATEeIbHOCTH — aHAIU3 U CHUHTE3, CpPaBHEHHE,
00001IeHNe, CUCTEeMATH3AIINIO, KJIACCU(UKAIINIO, BBISIBJICHUE NMPUYUHHO-CICICTBEHHBIX CBSI3CU — JUIS
M3YYECHUSI CBOWCTB BEIIECTB M XMMHMUYECKUX pEaKIHMH, €CTECTBEHHO-HAy4HbIE METOJbl IMO3HAHUS —
HaOIt0IeHNE, M3MEPEHUE, MOJICIIMPOBAHNE, YKCIIEPUMEHT (pealbHbI U MBICIICHHBIN ),
. CJIeIOBaTh IMpaBWJIaM MOJB30BaHUS XUMUYECKOW MOCyAod U Jab0paTOpHBIM 00OpYIOBaHHEM, a
TaKKe TpaBujaM OOpallleHUs C BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKLUUSMH I10 BBITOJTHEHHUIO
1a60PAaTOPHBIX XUMUYECKUX OIBITOB MO MOJYYEHHUIO U COOMPAHHUIO ra3000pa3HbIX BEIIECTB (BOJOPOAA U
KHCJIOPO/JIa), TIPUTOTOBJICHHUIO PACTBOPOB C OMPENEIEHHON MAacCOBOW J0Jie PacTBOPEHHOTO BEIIECTBA,
IUTAHUPOBATh M TPOBOAUTH XUMHUYECKHE OSKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB IIENOuUeH U
KHCIIOT C TIOMOIIIbIO HHIUKATOPOB (JIakKMYC, (PeHOIPTAICHH, METHIIOPAHK U IPYTHE).

K xoniy oO0y4yenus B 9 kijacce npeIMeTHbIE Pe3ylbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIOIINXCS YMCHHIA:
. PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX TMOHATHUN: XMMHUECKUU HJIEMEHT, aTOM, MOJIEKYIa,
WOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CI0XHOE BEIIECTBO, BAJIGHTHOCTH, 3JEKTPOOTPUIIATEIHLHOCTD,
CTETIEHb OKHUCJICHUS, XUMUYECKasi peaklMs, XMUMHUYECKas CBS3b, TEIUIOBOM 3((eKT peaxkiuu, MOJib,
MOJISIPHBIA 00BEM, PACTBOP, AJIEKTPOIUTHI, HEAIEKTPOIUTHI, JICKTPOIUTHUECKAS TUCCOIMAINS, PEAKIIUU
MOHHOTO OOMEHa, KaTanu3aTop, XMMHYECKOe paBHOBeCHE, OOpaTHMble M HeoOpaTHUMbIe pPEaKIIH,
OKHCJIUTEIbHO-BOCCTAHOBUTEILHBIE ~ PEaKI[UU,  OKHCJIHUTENb, BOCCTAHOBUTEIb, OKHCICHHE U
BOCCTAHOBJICHHE, alJIOTponus, amMQpOTepHOCTh, XUMHUYECKass CBS3b (KOBaJeHTHAs, HWOHHAafi,
MeTaJUITMuecKas), KpUCTaUIMuecKas pemi€éTka, KOPPO3Wsl METaJUIOB, CIUIABBI, CKOPOCTh XWMHYECKOH
peaxiuu, npeaensHo nomyctumas konmentpanus [1JIK BemecTsa;
. WUTIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHSATUI W MIPUMEHSTH TH MOHSATHS TPU
OTMMCAaHUU BEIIECTB U UX MPEBPAICHU;
. HCIIOh30BaTh XUMHUYECKYI0 CHMBOJIUKY Ul COCTaBJCHHS (OPMYJT BEIIECTB M YpaBHEHUU
XUMHYECKHUX PEaKIIHii;
. OTIPENIEATh BAJICHTHOCTh M CTENEHb OKHCICHUS XHMHUYECKHUX OJJIEMEHTOB B COCIMHEHUSX
Pa3IMYHOTO COCTaBa, MPUHAIICKHOCTh BEIIECTB K OMpeAeNEHHOMY KIIacCy COeIMHEHU 1o (Gopmymnam,
BHJI XUMHYECKOU CBsI3M (KOBaJIEHTHAs, MOHHAS, METAINTUYECKAsI) B HEOPTAHUYECKUX COSTUHEHUSX, 3PS/
HMOHA MO XMMHUYECKON (opmyre, XxapakTep cpelbl B BOJHBIX PACTBOPAX HEOPTraHUYECKHX COCAMHEHMHIA,
TUTT KPUCTAITMYECKOMN peI€TKY KOHKPETHOTO BEIIECTBA,;
. packpbiBaTh cMbica llepuogunueckoro 3akonHa JI. WM. MennmeneeBa W JE€MOHCTPHPOBATH €O
TMOHWMaHWE: OMUCHIBATh M XapaKTepru30BaTh Ta0anuHyt0 Gopmy Ileproandeckoit CUHCTEMBI XUMHUYECKHUX
AJIEMEHTOB: pa3NU4YaTh TOHATUS «TJaBHas mnonarpynma (A-rpymma)» u «mobounas moarpymma (b-
TPYIITa)», Majable U OOJIBIINE TIEPHOJIbI, COOTHOCUTh 0003HAYEHUSI, KOTOPHIE UMEIOTCS B TIEPUOIUUECKON
TabJyuIle, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB M 3apsij
sypa, oOIee YMCI0 SJEKTPOHOB M PACHpPECIICHHE MX MO JJEKTPOHHBIM CIIOSIM), OOBSCHATH 0OIIHe
3aKOHOMEPHOCTH B MU3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COEAMHEHHWI B IpenesaX MajblX MNEpUOAOB U
TJIABHBIX TTOATPYIII ¢ YIETOM CTPOCHHUSI KX aTOMOB;
. KIIacCU(UIIUPOBATh XUMHUECKHUE SJIEMEHTHI, HEOPTaHUYECKHE BEIIeCTBA, XMMHUYECKHE pPEaKIuu
(Mo YMCIy W COCTaBy YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(h(EeKTy, M0 U3MEHEHHUIO
CTENEHEH OKUCICHUSI XUMUYECKUX DJIEMEHTOB);
. XapakTepu30BaTh (OMUCHIBATh) OOIME W CHENU(PUIECKHE XUMHUYECKHE CBOWMCTBA MPOCTHIX U
CIIO)KHBIX BEIIECTB, MOJATBEP)KIas OINUCAHUE TMPUMEPAMU MOJEKYISPHBIX M HWOHHBIX ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;
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. COCTABJISITh YPABHEHHUSI SJEKTPOJIUTHUECKOW JUCCOIMAIMN KUCIIOT, IIEIOYEH U COJel, MOJIHbIE U
COKpaléHHbIE ypaBHEHHUS pEaKIUii HOHHOTO OOMEHa, YpaBHEHUS pEaKUWd, MOATBEPKIAOIINX
CYILIECTBOBAHUE M'€HETUYECKON CBS3U MEXAY BEIIECTBAMM PA3JIMYHBIX KJIACCOB;

. pacKphIBaTh CYIIHOCTh OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKLHMMI IMOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOIO OajlaHCca 3TUX peaKLuil;

. MIPOTHO3MPOBATH CBOMCTBA BEILLECTB B 3aBUCUMOCTH OT UX CTPOEHUSI, BO3MOKHOCTH MPOTEKAHUS
XUMHUYECKUX PEBPAILECHUN B pa3JIMUHBIX YCIOBHUSIX;

. BBIYUCIIAT OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChbl BEILECTB, MACCOBYIO JOJIIO
XUMHUYECKOT0 3JeMEeHTa Mo (QopMyJie COeIMHEHHUs, MacCOBYIO JOJI0 BEIIEeCTBAa B PacTBOpE, MPOBOJIUTH
Pacy€Thl IO YPAaBHEHHUIO XUMHUYECKON PEAKIIUY;

. coOroAaTh MpaBuia MOJb30BAaHUS XUMUYECKOW MOCYI0M U JabOpaTOPHBIM OOOPYJOBaHHMEM, a
TakKe NpaBwiia OOpalleHHss C BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIUSMH I10 BBIOJHEHUIO
71a00PATOPHBIX XMMHYECKHUX OIBITOB MO MOJYYEHUIO U COOMPAHMIO ra3000pa3HbIX BEIIECTB (aMMHaKa U
YIJIEKUCIIOTO ra3a);

. MIPOBOJIUTHh  PEAKLMH, MOATBEPKJIAIOIINE KAueCTBEHHBIM COCTAaB  pa3jIMYHBIX BELIECTB:
pacro3HaBaTh OMBITHBIM MyTEM XJIOPUA-, OpOMHI-, HOAMI-, KapOoHAT-, docdar-, CHIUKAT-, CylIbdat-,
TUAPOKCH/I-MOHBI, KAaTHOHbl AMMOHMS M HMOHBI HM3YYEHHBIX METAJJIOB, MPUCYTCTBYIOUIME B BOAHBIX
pacTBOpax HEOPraHMYECKUX BEILECTB;

. IIPUMEHATh OCHOBHBIE OINEpPALMU MBICIUTEIBHON ACSATEIBHOCTH — aHAIU3 U CUHTE3, CPaBHEHHE,
00001IeHNe, CUCTEeMATH3AIIMIO, BBISIBICHUE MPUYUHHO-CICACTBCHHBIX CBS3CH — JIJII M3y4eHUS CBOWCTB
BEIIECTB U XUMUYECKUX PEaKIIHii, €CTEeCTBEHHO-HAYUYHbIE METO/IbI TO3HAHUS — HAONII0ICHNE, U3MEPEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN).
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TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Ne  |[HammeHoOBaHuME pa3aernoB U TEM IIPOTPaMMBbI KonunyecTBo yacos ONEeKTPOHHBIE (unudposrie)
n/m Beero|[Kontponsasie  ||[Ipaktudeckue  ||00PA30BATENBHBIE PECYPCEI
paboThI paboThI
Paznean 1. [lepBoHayaabHble XMMHYECKHE TIOHATHS |
1.1 |Xumus — BaxkHas 00JacTh €CTECTBO3HAHHS M MPAKTUYECKOM |5 2 bubnuoteka HOK
EeSITETbHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
1.2 |BemecTBa 1 XMMHUYECKHE PEAKLIUU 15 1 bubnnoreka HOK
https://m.edsoo.ru/7f41837c
|I/ITOro 0 pasaeny HZO H ‘
|Pa311e.11 2. Baxknelimme npeacTaBuTe M HEOPraHMYeCKUX BeleCTB ‘
2.1 |Bo3nyx. Kucnopon. Ilonsitie 06 okcugax 6 bubmmoreka HOK
https://m.edsoo.ru/7f41837¢c
2.2 || Bomopon. IloHaTHE O KHCIIOTaX U COMAX 8 1 bubnuoreka HOK
https://m.edsoo0.ru/7f41837c
2.3 |Boma. PactBopsr. [TonsiTHE 00 OCHOBaHHSIX 5 1 1 bubnmnoreka HOK
https://m.edsoo.ru/7f41837¢c
2.4 ||OcHOBHBIE KJIacChl HEOPTAHUYECKUX COeTMHEHUN 11 1 1 bubnuorexa HOK
https://m.edsoo0.ru/7f41837c
|I/ITOro 0 pa3feny H30 H ‘

Pa3nen 3. Ilepuoguvecknii 3axkoH u [lepnoanyeckas cucreMa xumnueckux 3jemMeHToB /[. U. MenneneeBa. CTpoeHue aToM0OB. XMMH4YECKas CBSA3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIEC PeaKIIUU

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

3.1 |[lepuommyeckmii 3akoH u  llepmommdueckass  cuctemal|’ bubnuoreka HOK
xuMudeckux siaementoB J1. . Menneneesa. CtpoeHue atoma https://m.edsoo.ru/7f41837c

3.2 || Xumuueckass  CBA3b.  OKHCIMTEIBHO-BOCCTAHOBUTEILHEIC|8 1 bubmmoreka HOK
peaxkuuu https://m.edsoo.ru/7f41837c

Wroro no paszneny 15 bubnuoreka [HOK
https://m.edsoo0.ru/7f41837c

PesepBHOE BpeMs 3 bubnmroreka I[HOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Ne  |[HammeHoOBaHUME pa3aernoB U TEM NIPOTPaMMBbI IKOHquCTBo 4acoB | ONEeKTPOHHBIE (undpoBrie)
n/m Beero|[Kontponsasie  ||[Ipaktudeckue  ||00PA30BATENBHBIE PECYPCEI
paboThI paboThI
|OBILEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 68 |4 |5 | |
9 KJIACC
Ne  ||HanmeHOBaHME pa3ienoB ¥ TEM IPOrPAMMBI ‘KOJII/I‘IGCTBO 4acoB | ONEeKTPOHHBIE (ungpoBeie)
n/m Beero|[Koutponshete  |[[Ipaktuueckue  ||00Pa30BaTENbHbIE peCypChI
paboTHI paboThI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH ‘
1.1 |[loBropenue u yrayOieHHE 3HAHUNH OCHOBHBIX pPa3zeioB|S bubnmnoreka [HOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 ||OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX peaKInui 4 bubnmnoreka [HOK
https://m.edsoo.ru/7f41a636
1.3 || 9nekTpoiauTHdecKas AUCCOLUMAIMSI. XUMUUYECKHE PEaKIuu B||8 1 1 bubnuoreka LHOK
pacTBOpax https://m.edso0.ru/7f41a636
|I/IT0ro 0 pasjaeny Hl? H ‘
|Pa3)1e.11 2. HemeTa/lbl M HX COeIMHEHHUS ‘
2.1 ||OOmas xapakTepucTHKa XUMHUYecKuX dieMeHToB VIIA-|4 1 bubnuoreka [HOK
rpymmbl. ["agoreHs https://m.edsoo.ru/7f41a636
2.2 ||OOmas xapakTepUCTHKa XHUMHUYECKHX dJIeMeHTOB VIA-|6 1 bubnmnoreka [HOK
rpynmbsl. Cepa U e€ coeTMHEeHUs https://m.edsoo.ru/7f41a636
2.3 ||OOmas XxapakTepuCTHKa XHUMHMUYECKHX HJIEMEHTOB VA-|[7 1 bubnuorexa I[HOK
rpymnmbl. A30T, Gocdop U UX COCAMHCHHUS https://m.edsoo.ru/7f41a636
2.4 ||OOmas xapakTepuCTHKa XHUMHYECKHX dyieMeHToB I[VA-(8 1 2 bubnuoteka I[HOK
rpymbl. YTIepOoa U KPEMHHUN U UX COSTUHEHUS https://m.edsoo.ru/7f41a636
|I/IT0ro 0 pas3zeiy H25 H ’
|Pa321e.11 3. MeTajulbl M MX COeIHHEHHS ‘
3.1 ||OO0mue cBOMCTBAa METAILIOB 4 Bbubnuoreka LHOK
https://m.edsoo.ru/7f41a636
|3.2 HBa>1<He17HHHe METaJUTBl U UX COCTUHEHUS H16 Hl HZ HBI/I6J'II/IOTeKa LIOK’



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Ne  ||HanmeHOBaHME pa3ienoB ¥ TEM IPOrPAMMBI

‘KOJII/I‘IGCTBO JacoB

ONEeKTPOHHBIE

(udpoBsIe)

n/m Beero|[Kontponsnsie  |[IpakTHueckue obpasoBaTeNnbHbIEe PeCypChl
paboThHI paboThI
R | | |Ihttps://m.edsoo.ru/7f41a636
|I/IT0ro 0 pasaeny HZO H
|Pa3ne.11 4. XumMus ¥ OKpYy:Kaolas cpeaa
4.1 |BemecTBa u MaTepuaibl B )KU3HU YEJIOBEKA 3 bubianoreka LHOK
https://m.edsoo.ru/7f41a636
|I/IT0r0 o pas3zeiy H3 H
PesepBHOE Bpems 3 bubnmnoreka [HOK
https://m.edsoo.ru/7f41a636
|OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 |4 7 [
MoanwucaH: NepeBeneHuea OkcaHa
AnekcaHgpoBHa

[lepeBeaeHL i i o

CumdpepononbcKoro paoHa

eBa OKcaHa feuguwien e

AnekcaHgpoBHa,

ATEKCAHOPO Scosame s rameopsasoror

[OKYMEHT CBOeli yAocToBepsitoLLei
noanvceio

MecTononoxeHue: Cumdepononbekuii
paioH, c. XXypasnéska, yn. Mupa 15-A
[ara: 2023.10.10 17:33:18+03'00'
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