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PaGouyass nporpamma mno y4deOHOMY npeamMery «XHMHS» HAa YpOBeHb
OCHOBHOI0 0011ero 00pa3oBaHHUs COCTaBJIeHA € Y4eTOM padoyeil NPOrpaMMsl
BOCHIUTaHus. BocnuTaTeJbHbI MNOTEHHHMAJ [JaHHOIO0 Yy4e0HOro mnpeaMera
ol0ecreynBaeT peaau3alHI0 0JATONPHUATHBIX YCJOBHH Ui Pa3BUTHA COLHAJIbHO
3HAYMMBbIX OTHOLICHUH 00YYAIOIIMXCH U NPesKAe BCEro LeJeBbIX OPUEHTHPOB:

- YCTaHOBJICHHE JIOBEPUTENIbHBIX OTHOUIEHHH C OOYy4arolMMHUCS, CHOCOOCTBYIOIIMX
NO3UTUBHOMY BOCHPUATHIO OOydYaroIIMMHCS TpeOOBaHUH M  TIPOCBO  ydHTens,
IPHUBJICYEHUIO MX BHUMaHHUS K 0OCYKJaeMOM Ha ypoke MH(pOpMallM{, aKTUBU3aLUU UX
NO3HABATEIbHON AEATEIbHOCTH;

- MOOYX/IeHHEe 00yJaronmxcs coO0/1aTh HA YPOKE OOIICTPUHSATHIE HOPMBI MTOBEACHMUSI,
MpaBmiia OOIIEHUSI CO CTAPIIMMH U CBEPCTHUKAMM, MPUHIUIBI YUeOHOW TUCIUTUTMHBI U
CaMOOpTaHu3allNH;

- IEMOHCTpaIUsl 00yJaIONMMHKCS PUMEPOB OTBETCTBEHHOTO, TPAKIAHCKOTO MTOBEICHUS,
MIPOSIBJICHUSI YEJIOBEKOIIOOUS U JOOPOCEPACUHOCTH Yepe3 MOAOOP COOTBETCTBYIOIIUX
3aj1a4 ISl PEIICHHUS;

- NpUBIEYEHHE BHUMAHUSA OO0YyYarOIIMXCAd K LEHHOCTHOMY acHeKTy OOy4YaroIIHUXcCs K
NOJIYYEHUIO 3HAHWM, HaJaKMBaHUI IO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOILIEHUMN
U3y4aeMbIX Ha YypOKax SIBJICHHMM, OpraHu3amus UX pabOThl C MOJy4yaeMOll Ha ypoke
COIMAJILHO 3HAYMMOU MH(DOpMaIIHei;

- BKJIIOYEHHE B YPOK UTPOBBIX MPOILENYpP, KOTOPbIE MOMOTAIOT MOAepkKaTh MOTHUBALIUIO
o0yyaronmmxcsi K TMOJY4YEeHUIO 3HAaHUM, HaJTaKUBAHUIO TO3UTHUBHBIX MEKIUYHOCTHBIX
OTHOILIEHUI B KJacce, MOMOTAalT YCTaHOBJICHHIO JOOpOXelaTeNbHOM arMocdepsl BO
BpEMs YPOKa;

- TNpUMEHEHHWE Ha YpPOKE MHTEPAKTUBHBIX (GOpM paboThl C OOy4YarOIMMUCH:
MHTEJJIEKTYaJIbHBIX UTP, CTUMYJIMPYIOMIMX TO3HABATEIbHYIO MOTUBALIMIO O0YYaIOLUXCS;

- HHHUIMAPOBAHWUE W TONJCPKKA TMPOCKTHO-HCCIEAOBATEILCKON  JEATCIBHOCTH
00yJaromuxcs.

- IpUMEHEHHE TPYMIOBON pabOThl WM pabOThl B Mapax, KOTOPbIE ydaT O0y4aroluxcs
KOMaHJIHOM paboTe U B3aUMOJEHCTBHIO C IPYTUMH 00 yUaIOIIMHUCS.

HMcnonp30BaHre BOCHUTATEIBbHBIX BO3MOXKHOCTEH COACpKaHUA TEMbI YCPE3 HOH60p
COOTBCTCTBYIOIIIHX 3a1a4.



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHMS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢Gopmyna. BajaeHTHOCTP aTOMOB XHUMHUYECKHUX JJICMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHast Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUUYECKUX pPEeaKui (COeTMHEHMS, PA3JI0KEHUS, 3aMEIICHUsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, pAacTUpPaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMMCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peaklMil (pas3iokeHwe caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBeeHNE OYUCTKH TTOBApPEHHON
COJIM, HaONIOJAEHWE W  ONHUCAHUWE  pEe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kuciopon — 3ineMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. I[lpumenenne xucnopoaa. CrnocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemeHT um mpocrtoe BemecTBO. Haxoxaenue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepilieHHbIE M HEHACBINIEHHBIE PACTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunpl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHHMM: IIETOYM U  HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XUMHUYECKHE CBOMCTBa KHUCIOT. Psn axktuBHoctu MmertauioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONMPEIECIICHUE CONECPKaHUs KUCIOpOAa B BO3AYyXE, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMKMCAHWE WX CBOWMCTB, MOJYy4YeHUE, COOMpaHHE, PACMO3HABAHHE U HU3Yy4YCHUE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHE BOJbI C METaJLIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IHepuonuueckud 3axkoH u Ilepuognueckass cucremMa XUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE M MIECJTOYHO3EMEIbHBIE METALIHI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Tepuonnueckoii cucrembl xumuueckux anemMeHToB [[. . Menneneesa. Ilepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
AJIEMEHTA 10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [lepuognueckoro 3axkoHa u [lepruoauyeckoin CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJEKTPOOTPULIATENLHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, IMPOBEACHUE OMBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISIETCS 4Yepe3 WCIOJIb30BaHME KaK OOIIMX eCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOINIHOCTh, HAOIIOIEHNUE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (U3MYECKUEe BEIUYHUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKONW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTEMEHEW OKMUCIICHUS XUMHUYECKUX JIEMEHTOB, IO OOpAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX U T€TEPOTeHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKkIuu. CocraBiieHue ypaBHEHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUMA C  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHU4ecKoil cBsizu. CteneHs auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanu. KauectBeHHbIe peakiii Ha MOHBL. [[OHSATHE O THaPOIIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKIuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKAaHUS  pEeakiuii  HMOHHOro  OOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C I[IOMOIIBIO KAYECTBEHHBIX PEAKIMWA HA HOHBL, PENICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBUE C METaUlaMU, HEMeTa/ulaMu, IIesio4amMu). XJIIOPOBOIOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue M (pu3myecKue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3MUECKHEe W XHMHYECKHE CBOMCTBA (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl U €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUA. A30T, PaclpoCTpaHEHHE B IPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
uX pU3NYECKUE U XUMUUYECKUE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakuys Ha
MOHBl aMMOHMS. A30THasi KHCIOTa, €€ MOJydyeHHe, (PU3NYECKUEe U XUMUYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M CHenu(Uueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
ynoOpeHnil. XuMHUYECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpellbl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonap3oBanne GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepoaa B npupojse. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoreza r1i100anpHOrO MOTEIUIEHUS KIMMaTa, [apHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe TOHATHS 00 OPraHUYECKUX BEUIECTBaX KakK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BA)KHBIX BEILIECTBAX: XKHUpax, OenKax, yriiepogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue mnpenctaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUATIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJjoreHOB M HX COEIUHEHUH (BO3MOXXHO UCIIOJIb30BaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Y4YEHHE XUMHYECKUX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢Gochopa M HUX COCAMHEHHM (BO3MOXKHO HCIIOJIb30BAHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PocdaT-uoOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHUSI, B3ANMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEMIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, pacrlo3HaBaHUE U U3yUCHUE
CBOMCTB YIJIEKHCJIOTO ra3a, MPOBEJICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 o teMe «BakHelnme HeMeTaJuIbl U UX COEINHEHU.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKUH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3anuThl WX OT Koppo3uu. CrjiaBbl (CTajlb, YYTYH, JIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoae. PU3NUECKUE U XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCHIBI U cosn kenesa (1) u xemnesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WMOHBI: MAarHus, KaJablUs, aJIIOMUHHS, IIUHKA, KEJe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a71a4 Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTax U OTPABJICHUSIX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaromeh cpeabl (MpeaeiabHas I0myCTUMAast
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasiloB MaTepuanoB (CTEKJIO, CIJIaBBI METAJUIOB, MOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, pacTBOP, PaCTBOPUMOCTh, KpUCTAIINYECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHUHEpATbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO  OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOlIeCTBEe MpaBUJIaMd M HOPMaMHU IMOBEJIEHUS M CHOCOOCTBYIOT Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKECHUAX W OTKPBITUAX MHUPOBOM U OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MPaBUIAX MEKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUSI K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYyJbTYpPhl, B TOM YHCJIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HMCCIEI0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEHHIO Mpodeccuii U Tpya pa3iuyHOro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIICHHWE K MpPHUPOJEe KaK HCTOYHUKY
JKU3HM Ha 3eMJle, OCHOBE €€ CyIeCTBOBAaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3ylbTaTOB BBIACNAIOT 3HAYUMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHHE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSATHUSMH), UCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXaeHus (MHIYKTHBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TTPEACTaBICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMUYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3y4aEMbIX MPOIIECCaX U SABJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 Pe3yibTar, GopMyIupoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
UHPOPMAILlMU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX Ji BBIIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX ITOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH UH(MOPMAIIMIO O BIUSHUU IPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBy  oOcykgaemMol  TeMmbl, (GOpPMYJIHpPOBATH CBOU  MPEIJIOKCHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUUYECKOTO AKCIEPUMEHTa (Jab0paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX NPOOJEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITENIBHO ONPENEATh LEIN JACSITEIBHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM aJITOPUTM JEUCTBUW NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



JNEUCTBUN, crHenupuIecKkue JUisi TpPeAMETHOW obnacth «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONIUXCSl YMEHHUIA:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUSA, PEAKIUU 3aMEUICHUs, peaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KATMOH, aHUOH, PACTBOP, MAaccoBasi JOJIis1 BEIIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHU XUMHYECKUX PEAKIINM;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COCANHEHUSIX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabMuuHyro ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OOJNBIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHHUS, KOTOPHhIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJ1acCU(pUIMPOBaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHUE MPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTEMaTHU3alluio, Kiaccu(uKaluio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIeIoBaTh  NpaBWJIaM  MOJb30BAaHUS  XUMHUYECKOM  MMOCyIOH
7abopaTOpHBIM  000pY/IOBaHHWEM, a TaKXKe IMpaBUiiaM OOpallleHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbhIBATh CMBICII OCHOBHBIX XUMHMYECKUX TMOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BENIECTBO, BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakUuuu, MPEeAeiabHO JOMyCTUMas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHas, WOHHAsg, METaUIMUecKasi) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHUE: OIHCBhIBAaTh U XapaKTepPHU30BATh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaueHUsl, KOTOphIE HMEIOTCS B TNEPHOJUYECKON Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npeenax MajblX NEPUOIOB U IJIaBHBIX MOATPYNN C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUSI BJEKTPOIUTHYECKOW JTUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, YypaBHEHHS pEaKUui, MOATBEPKAAIOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHii
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIOBUSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMHU 110 BBITOJHEHHUIO
7a00paTOPHBIX XHMHUYECKHUX OIBITOB IO TOMYyYEHHUI0O U COOMpPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMMYTEM XJIOPUII-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIIHON JEATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, OOO0OIIEeHNEe, CHUCTEMATU3allUI0, BbISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOOIeHNE, M3MEPEeHHe, MOJCTUPOBAHUE, DKCIEPUMEHT (peajbHBbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nean 1. [lepBoHavaibHble XUMUYECKHE OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro mo pazueny 20

Paznes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso0o.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' ¥ COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no pazneny 30

https://m.edsoo.ru/7f41837¢c

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuoaudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[MTPOI'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne o/ P Konrpoabnbie IIpakruueckue (itcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znea 1. BemecTBO M XUMHYeCKHEe peaKku
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubnuotexa [HOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnmnoreka [HOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubnuorexa [HOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasibl M HX coeTMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuotexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI 1 UX COSAMHCHUS
Hroro no pazmeny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bu6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazneny 20
Pa3nen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 bubmorexa HOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Ilpunoscenue k paboueii npozpamme

MyHuImnansHoe Or0KETHOE 00111e00pa30BaTeIbHOC YUPEIKICHHE

«Cpennsis obmeodOpasoBaTenpHas mkoja Nelly

Kaneﬂnapno-Temaanecxoe IJIAHUPOBaHUE

o yaeoHoMy nipenmery « XUMMUMS»
1 8 kiacca

(24 B HEnemnt0, 68 yacoB B rom)

<<PaCCMOTp€HO»

Ha 3acenanuu [IIMO, nmporokon Nel ot

PykxoBogutens HIMO Aptembena B.1O.
MHOAIHUCH [015(0)
«CornacoBaHo»
3amecTuTens Aupekropa no Y BP Xatiperauaosa 3.P.
MOJITUCH DdHO

r. Habepexunie YenmHsr



KaﬂeHHapHO'TeMaTI/I‘leCKOC INIAHUPOBAHUE

8 KVIACC

(YMK O.C.TI'aépuensin, Xumus, 8xiaace, M.:Ipoda, 2019)

KosaunyecTBo JJIeKTPOHHbIE
Ne 4acoB Hara uudgposbie
Tema ypoka
n/n u3ydeHusi  oOpa3zoBaTe/ibHbIE
Bcero
pecypchl
[Ipenmer xumuu. Ponp
1 XUMUU B KU3HH YEJIOBEKA 1 bubmmorexa [JOK
' https://m.edsoo.ru/ff0d210c
Tena u BemecTna
5 [TonsiTue 0 MeToHax 1 bubmuorexa [JOK
MO3HAHUS B XUMUU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padorta Ne 1
«[IpaBumna paboTsl B
3 J1a00paTOPUH U MIPUEMBI 1 bubmorexa LHOK
patop P https://m.edsoo.ru/ff0d23dc
oOparieHus ¢ J1abopaTopHbIM
000pyIOBaHUEM
4 Hucrele BelecTBa U CMECH. 1 bubnuorexa [JOK
CriocoOblI pa3aeneHus cmecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
) «OuncTKa 3arpsiI3HeHHON 1 bubmmorexa [TOK
. P https://m.edsoo.ru/ff0d28c8
MTOBapEHHOM COJIH)»
bu6mmoreka [JOK
A 1
6 TOMBE I MOTICRYITHE https://m.edsoo.ru/ff0d2a6c
XHUMUYECKHUE DIIEMEHTHI.
7 3Haku (CUMBOJIBI) 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2be8
XUMHUYECKUX DJIEMEHTOB
3 IIpocTeie u ci0XHBIE 1 bubnuoreka [IOK
BelllecTBa https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE 1 bubnuorexa [JOK
Y4EHHE https://m.edso0.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa Eu6 OK
10 BEIIECTB. XUMHAUECKAS 1 nbmmorexa I1

dhopmyna. BaneHTHOCTH

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

aTOMOB XMMHUYCCKUX
9JICMCHTOB

OtHOCHUTENbHAA aTOMHAas

bu6mmoreka [IOK

11 .
macca. OTHOCHTENbHA https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAs Macca

12 MaccoBast 1011 XUMHYECKOTO bubmuoreka [JOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ff0d350c

13 KomuuectBo BemiecTna. bubmuoreka [JOK
Mons. MonspHas macca https://m.edsoo.ru/ff0d5230
dusnueckre U XUMHUIECKHUE

14 SIBJIEHUSI. XUMHUYECKas bubmorexa LHOK

' https://m.edsoo.ru/ff0d37fa
peaxius
[IpusHaku u yciaoBus
15 MIPOTEKAHUS XUMHUYECKUX bubmorexa [JOK
p . https://m.edsoo.ru/ff0d3al6
peakuui
3aK0H COXpaHEHHUs MacChl
16 BeIeCTB. XUMHUUYECKHUE bubmorexa [JOK
HICCTB: https://m.edso0.ru/ff0d3b8s
ypaBHEHUs
BreraucneHns KoJInm4yecTBa,

17 MacChI BEIIECTBA 1O bu6mmoreka [IOK
YPaBHEHUSIM XUMUYECKUX https://m.edso0.ru/ff0d5708
peakuuii
Krnaccudukanus XaMHIECKAX

18 peaxkuuii (coeAMHEHNUs, bubnnorexa [JOK
pa3JIoKEHUS, 3aMELICHNUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)

M. B. JlJomoHOCOB —
YYEHBIA-PHIUKIONEUCT.

19 O06o06mmenue u bu6mmoreka [IOK
cucTeMaTu3alus 3HaHuH 110 https://m.edsoo.ru/ff0d40c4
Teme «BemecTsa u
XUMHUYECKHUE PEAKITHI)

KonTponbnas padora Nel no
20 TeMe «BemecTBa u bubmorera [JOK
https://m.edsoo.ru/ff0d4290
XUMHYCCKHUE PEAKITII
Bozmyx — cmech rasos.

21 CocraB Bo3myxa. Kucnopon bubnmoreka [JOK
— 3JIEMEHT U MPOCTOE https://m.edsoo.ru/ff0d448e
BemectBo. O30H

29 du3nYecKre U XUMUYECKUe bubmuorexa [JOK

CBOMCTBA KUCJIOpOAa

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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https://m.edsoo.ru/ff0d4290
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https://m.edsoo.ru/ff0d4614

(peakuuu OKUCIEHUS,
ropenue). [lonstue 06
OKCHIaxX

CriocoObI mosryyeHust
KHCJIOPOAa B 1a00OpaTOpuu U

bu6mmoreka [IOK

23 IIPOMBIILIIICHHOCTH. https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TennoBoii a3 dexr
XMMHYECKON PEaKIUu,

24 TOHSITHE O bubnuorexa [JOK
TEPMOXUMHUYECKOM https://m.edsoo.ru/ff0d4790
YpaBHEHUH, IK30- U
SHAOTEPMHUUYECKUX PEAKLIUIX
TornmBo (HedTh, yroib u

o5 MeTaH). 3arpsi3HeHHE bubnnoreka [JOK
BO3/lyXa, CII0COOBI €ro https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALLEHUS

bubmuorexa [JOK

26 Homsrie o KHez0Tax 1 COX https://m.edsoo.ru/ff0d4ae2
Bonopon — anemeHT u

27 Hp(z)[C'll‘)OGHBGHIGCTBO. bubmmorexa [JOK

https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupone
Ou3nyeckue 1 XUMHUIECKHE
28 CBOICTBa BOJOpO/IA. Bubmorexa ITOK
https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bogopoaa
[IpakTuueckas pabora Ne 3

29 o reMe «llonydyenue n bubnuoreka [IOK
cobupaHue KUCIOPOAaa, https://m.edsoo.ru/ff0d50d2
M3y4YEHUE €r0 CBOMCTB)»

30 CriocoObl mosryyeHust bubnnoreka [JOK
BOJIOpPOZa B 1Ta0OpaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padota Ne 4

31 o teme «llomydyenue u bubnuotexa [JOK
coOupaHue BoIopoa, https://m.edsoo.ru/ff0d4f42
HU3yYEHHUE ETO CBOMCTB)

39 Mounsipablit 00BEM razos. bubnuoreka [IOK
3akoH ABOrajipo https://m.edsoo.ru/ff0d542e
Brruncienus o0bEma,

33 KOJIMYECTBA BEUIECTBA ra3a bubnmoreka [JOK

I10 €ro U3BCCTHOMY
KOJIMYCCTBY BCUICCTBA UJIN

https://m.edsoo.ru/ff0d55a0
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00BEMY

Boruncnenus 006EMOB ra3zoB
[0 YPaBHEHUIO peakluy Ha

bu6mmoreka [IOK

34
OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOILICHUI Ta30B
35 PuznyuecKnue 1 XUMHYECKHE bubnmoreka [JOK
CBOICTBA BOJbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue bubmmoreka [JOK
00 MHAMKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBopuTenb.
Hacsbiiennsie u
37 HEHACHIIICHHBIC PACTBOPHI bubmorexa HOK
B pacTROpH!. https://m.eds00.ru/ff0d5b40
MaccoBas J10714 BelllecTBa B
pacTBope
[IpakTuueckas padbora Ne 5
o teme «lIpurorosienue
38 ACTBOPOB C OIpPEICIEHHOMN bubmorexa HOK
P p 5 ];O A https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIeH
PacTBOPEHHOTO BEILLIECTBAY
KonTponbnas padora Ne2 no
39 teme «Kucmopoa. Bogopo bubmorexa HOK
POAL. BOAOPOL. https://m.edsoo.ru/ff0d6342
Bonma»
OKCcHJIBI: COCTaB,
40 KJIaccH(pUKAIHA bubmotexa [JOK
L, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonydenue u XxuMu4yecKkue
41 CBOWCTBA KUCJIOTHBIX, bubnuotexa [JOK
OCHOBHBIX U aM(OTEpHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHUS: COCTaB,
42 KIaccupuKanus bubmorexa HOK
HH, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
43 [Tonyuyenue n xummdeckne bubnnoreka [JOK
CBOWCTBa OCHOBAHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras,
44 KJIacCUupUKaIms bubmorexa HOK
L, https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa
45 [Tonyyenue u xumu4eckue bubnnorexka [JOK
CBOMCTBA KUCIIOT https://m.edsoo.ru/ffOdfee2
46 Comnu (cpemnnue): bubnuorexa [JOK

HOMEHKJIaTypa, CITIOCOObI

https://m.edsoo.ru/00ad9474
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HOJIy‘-IeHI/ISI, XUMHUNYCCKHUC
CBOMCTBA

[TpakTrueckas padota Ne 6.
Pemenue
AKCIIEPUMEHTAIBHBIX 3374

bu6mmoreka [IOK

47
1o TeMe «OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPraHUYeCKUX
COCTUHEHUN )
['enernueckas cBs3b MEKIY
48 KJIaCCAMH HEOPTaHMYECKUX bubmorexa LHOK
. p https://m.edsoo.ru/00ad9a50
COCIMHEHMI
O600mmenue n
CUCTEMaTHU3aIMs 3HAHUH 10
49 TeMe "OCHOBHBIC KJIACChI bubmorexa LHOK
https://m.edsoo.ru/00ad9ch2
HEOPTraHUYeCKUX
coeqrHeHnin"
Kontponbnas padota Ne3 mo
Teme "OCHOBHBIE KJ1acChl bubmuorexa [JOK
50
HEOPraHUYECKUX https://m.edsoo.ru/00ad9ela
coeqrHeHnn"
[TepBbie OMBITKH
51 KJIaCCU(PUKAIIMH XUMHUYECKHX bubnnoreka [JOK
aneMeHToB. [lonsiTre 0 https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX HJIEMEHTOB
[Tepuoanueckuii 3aKOH U
59 IIepnonnueckas cucrema bubnnoreka [JOK
XAMUYECKHX IIEMEHTOB /1. https://m.edsoo.ru/00ada52c
N. MenneneeBa
53 IIepuonsl, rpymnisl, bubnnoreka [JOK
MOArPYIIIIBI https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnuoreka [IOK
aTOMHBIX sifep. M3oTonbl https://m.edsoo.ru/00ada342
CrpoeHnue 371eKTpOHHBIX
0007109€K aTOMOB AJIEMEHTOB bubmuorexa [JOK
55 .
[Tepuonnueckoit cucremsr /. https://m.edsoo.ru/00ada6bc
U. Menneneena
XapakTepuctuka
XHMHYECKOT0 3JIEMEHTA 110
bubmuoreka [JOK
56 €ro MOJIOKEHHUIO B

[Tepnonnueckoii cucreme /1.
. Menneneena

https://m.edsoo.ru/00ada824
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3nauenue [lepuonnueckoro
3aKOHa JJI1 pa3sBUTHS HAYKHU U

bubmuoreka [JOK

>7 HpaKT_I_/IKH; /. 1. Mennenees . https://m.edsoo.ru/00ada96e
— y4EHBIH, Mearor u
rpaKIaHUH
ONEeKTPOOTPHULIATEIHHOCTD
58 aTOMOE Xmlznjecxnx 1 bubnnorexa LIOK
https://m.edsoo.ru/00adaab8
DJIEMEHTOB
bubmuoreka [JOK
59 Honwast xumieckas cBzp ! https://m.edsoo.ru/00adac34
60 KoBanientnas nomnsipuas 1 bubnunoreka [HOK
XUMHYECKas CBI3b https://m.edsoo.ru/00adaab8
61 KoBasienTHast HemomsipHas 1 bubmuorexa [JOK
XUMHYECKas CBI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 Crenens oxucnenus 1 https://m.edsoo.ru/00adae28
63 OxkucinuTenpHo- 1 bubnuorexa [JOK
BOCCTaHOBUTEJIbHBIC PEAKIIMH https://m.edsoo.ru/00adb076
64 Oxucnurenu u 1 bubnuorexa [JOK
BOCCTAaHOBHTECITH https://m.edsoo.ru/00adb076
KonTponbnas padora Ne4 mo
65 TeMe «CTpoeHne aToMa 1 bubnnorexa [IOK
p ' https://m.edsoo.ru/00adb486
XHUMHUYECKasl CBSI3b)
Pabora Hajg ommoOkamu. Eub 10K
noOIMoTeEKa
66 000 1
Obobmenne u . https://m.edsoo.ru/00adb33c
CHCTEMATH3aIUs 3HAHUH
67 O60061eHue u 1 bubmmoreka [JOK
cucTeMaTHu3alis 3HaHui https://m.edsoo.ru/00ad9cb?2
68 O6001menue u 1 bu6mmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO HACOB 68

I10 ITPOIT'PAMME



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

Ilpunoscenue k paboueii npozpamme

MyHuImnansHoe Or0KETHOE 00111e00pa30BaTeIbHOC YUPEIKICHHE

«Cpennsis obmeobOpasoBaTenpHas mkoja Nelly

Kaneﬂnapno-Temaanecxoe IJIAHUPOBaHUE

o yaeoHoMy nipenmery « XUMMUMS»
s 9 kacca

(24 B HEnemnt0, 68 yacoB B rom)

<<PaCCMOTp€HO»

Ha 3acenanuu [IIMO, nmporokon Nel ot

PykxoBogutens HIMO Aptembena B.1O.
MHOAIHUCH [015(0)
«CornacoBaHo»
3amecTuTens Aupekropa no Y BP Xatiperauaosa 3.P.
MOJITUCH DdHO

r. Habepexunie YenmHsr



KanengapHo-temaTu4eckoe nNjiaHUPOBaHUE

9 KIIACC
(YMK O.C.TI'adpuensin, Xumus, 8xiacc, M.IIpocsemenne, 2019)
KoimuecTBo DJIEeKTPOHHbIE
Ne yacos ara udpoBbIe
Tema ypoka A i pp
n/n u3ydeHusi  oOpa3zoBaTe/ibHbIE
Bcero
pecypchl
Ilepnonnueckuil 3aK0H.
1 Ilepuoauueckas cucrema 1 bubmumorexa [IOK
XUMHYECKHX dJIeMEHTOB /I, https://m.edsoo.ru/00adb59e
. MenneneeBa
3aKOHOMEPHOCTH B
9 U3MEHECHUHU CBOMCTB 1 bu6mmoreka [IOK
XUMHUYECKHUX DJIEMEHTORB https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
Knaccudpukanus n
3 HOMEHKIATVDA 1 bubmuorexa [JOK
P https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHUX BEIECTB
Bupl XuMU4ecKoit CBS3H U
4 THUIIbI KPUCTATTHICCKUX 1 bubmorexa [JOK
. p https://m.edsoo.ru/00adbac6
peméTok
Kontponbnas padora Nel 1o
teme «lloBTOpeHue n
5 yri1yOJeHue 3HaHUH 1
OCHOBHBIX pa3/esioB Kypca 8
KJracca»
Knaccudukamnus
6 XI/IMI/I‘IC((I:)KI/IX €aKIHil 1o 1 bubmorera [TOK
P https://m.edsoo.ru/00adbcb0
pa3IMYHBIM NpPU3HAKAM
[TonsTHE O CKOpOCTH
7 XUMUYECKON PEAKIUU. 1 bubnnoreka [JOK
[ToHsiTME O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
TeTEePOreHHBIX PEAKIMIX
IlonsTre 0 XUMHYECKOM
paBHOBecun. DaKkTOpHI,
bu6mmorexa [IOK
8 BIIMAIOIINE HA CKOPOCTh 1

XUMHYECKOU pCakuu U
ITOJIOXKCHHUEC XUMHUYCCKOI'O

https://m.edsoo.ru/00adc28c
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paBHOBECHS

OKuCINTEIIHFHO-
9 BOCCTAHOBHUTEJILHBIE bubmorexa HOK
https://m.edsoo.ru/00adcade
peakuuu
Teopust 31EKTPOTUTUYECKOIN
10 ncconuanuu. CUIbHBIE U bubmorexa [IOK
A HHaTHH. https://m.edsoo.ru/00adcd68
cia0ble AJICKTPOTUTHI
1 HNonnble ypaBHEHUS bubmumoreka [IOK
peakuuii https://m.edsoo.ru/00add448
XUMU4YeCcKre CBOMCTBA
KHCJIOT U OCHOBaHHUH B
12 CBETE IIPEICTABJICHUI 00 bubmorexa HOK
pea N https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON
JIACCOIUAIN
XuMHYeCKHe CBOMCTBA
COJICH B CBETE
13 MpeICTaBICHUN 00 bubmorexa HOK
ped . https://m.edsoo.ru/00add8bh2
AIEKTPOJIUTUYECKON
JIACCOIHAIAN
14 [TonsiTue o rumponuse bubnnoreka [JOK
coJieit https://m.edsoo.ru/00add9d4
15 O60061eHue u bubnuorexa [JOK
cucTeMaTu3alis 3HaHUH https://m.edsoo.ru/00addd12
[IpaxTuueckas padora Ne 1.
16 «PellleHe bu6mmoreka [IOK
https://m.edsoo.ru/00addbfa
AKCIIEPUMEHTATIBHBIX 33124
KonTponbnas padora Ne2 no
17 TeMe «NEeKTPOIUTHIECKAs bubnnoreka [JOK
nucconuanusg. XuMU4ecKue https://m.edsoo.ru/00addecQ
peaKkIu B PaCTBOPAX»
OO1as xapaKTepHuCcTUKa
18 ranlcl)lreHOBp XHMI:/IIIGCKMG bubmorexa LOK
. ’ https://m.edsoo.ru/00addfe2
CBOICTBa Ha IPUMEPE XJI0pa
XnopoBoaopoa. ConsiHas
19 KHCIIOTa, XUMUUYECKHE bu6mmoreka [JOK
CBOMCTBA, IIOJIy4CHHE, https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[TpakTuueckas paborta Ne 2
20 o teMe «llonydyenue bubnuoreka [IOK

COJISTHOM KHCIIOTHI,
n3y4yeHue e€ CBOMCTB»

https://m.edsoo.ru/00ade348
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Brruucienus nmo
YPaBHEHUSM XUMHUYECKHUX

bubmuoreka [JOK

21
peaKuuii, €ciii OJUH U3 https://m.edsoo.ru/00ade488
pearcHTOB J1aH B U30BITKE
29 OO01mmas xapakTepucTHKa bubnnorexka [HOK
anemeHTOB VIA-rpynmbl https://m.edsoo.ru/00ade64a
AJITOTPOIIHBIE
MoAU(UKAITIU CEPHI.
23 Haxoi eHHE ce II))I u eé bubmorexa LHOK
A N p https://m.edsoo.ru/00ade64a
COCIMHEHUH B IPUPOJIE.
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoaopo/I, CTPOCHHE,
24 (bHI;quCKEe u XI/II;/II/I‘ICCKI/IC bubmorexa LHOK
N https://m.edsoo.ru/00ade802
CBOMCTBA
Oxkcuabl cepsl. CepHas
o5 KHCIIOTa, (U3NYECKUEe U bubnuorexa [JOK
XHMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XUMUYECKUE PEAKIINH,
JIeXKAIIe B OCHOBE
MIPOMBIIIIJICHHOTO CIIoco0a
26 IOJTyYECHHUS CEPHOI bubmorexa [JOK
Y4 P https://m.edsoo.ru/00adec8a
KHCJIOThI. XUMHUYECKOE
3arpsiI3HEHUE OKpPYKaroLen
Cpelibl COCIMHEHUSIMU CEPBI
Brruncnenune maccoBoit
27 JIOJIH BBIXOJA MPOIYKTa bubmmorexa [IOK
POAYE https://m.edsoo.ru/00adec8a
peakuuu
OO01mas xapakTepucThKa
a1eMeHTOB VA-Tpymibl.
28 A30T, pacnpoct I;Z:HI/IC B bubmorexa HOK
> Pacpoctp https://m.edsoo.ru/00adeea6
npupoae, GpuznuecKue u
XUMHUYECKHUE CBOWCTBA
AMMHuak, ero puznueckue u
29 XHMHYECKHUE CBOMCTBA bubmorexa HOK
’ https://m.edso0o.ru/00adf004
MOJIy4YeHUe U IPUMEHEHHE
[IpakTuueckas pabora Ne 3
o teme «llomydyenue bubnuorexa [JOK
30
aMMUaKa, U3y4eHHE €ro https://m.edso00.ru/00adf180
CBOMCTB»
31 A30THas KUCI0TAa, e bubmuoreka [JOK
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¢busnyeckue 1 XUMHUECKUE
CBOMCTBa

https://m.edso00.ru/00adf306

Hcnonb3oBanne HUTPATOB U
COJIEHd aMMOHUS B Ka4eCTBE
MUHEPAIbHBIX YI0OpEHHA.

bu6mmoreka [IOK

32 XHUMHYECKOE 3arps3HEHNE https://m.edso00.ru/00adf518
OKpY>Karollen cpeibl
COCIMHECHHSIMU a30Ta
dochop. Oxcun dhocdopa
33 (V) u pocdopnas kuciora, bubnuoreka [IOK
¢buznyecKue 1 XUMHUECKUE https://m.edsoo.ru/00adf68a
CBOMCTBA, IIOJIy4CHUE
Hcnons3oBanne pocdaros B
KaueCTBE MUHEPATbHBIX
34 ynoOpeHuid. 3arps3HeHue bubmmorexa [JOK
N https://m.edsoo.ru/00adfc20
MIPUPOTHOMN CpeIb
dbocharamu
Yriepon, pacpocTpaHeHHE
35 B lefponel? qunqefxne " bubmmorexa LIOK
N https://m.edsoo.ru/00adfd9c
XUMHUYCCKHE CBOMCTBA
Oxcunpl yriaepona, ux
(bU3UYECKHEe U XUMUYECKUE
36 CBOMCTBA. DKOJOTHYECKHUE bubmorexa [JOK
https://m.edsoo.ru/00adfebe
MIPOOJIEMBI, CBSI3aHHBIC C
okcuzom yriepona (1V)
37 VYroibHasg KUCIOTA U €€ bubnnoreka [JOK
COJIN https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padota Ne 4
o teme "llonydyenue
38 YTIIEKHUCIIOTO 1?;23. bubmmorexa [OK
https://m.edsoo.ru/00ae027e
KauecTtBeHHas peakuus Ha
kapOoHaT-uoH"
[TepBOoHaYAIEHBIC TOHSATHS
39 00 OpraHMYeCcKUux bubnuotexa [JOK
BENIECTBAX KaK O https://m.edso0.ru/00ae054e
COEIMHEHUSX yIiepo/ia
40 Kpemnuuii u ero coequuenust bubmmorexa [TOK
https://m.edsoo.ru/00ae080a
[TpaxTrueckas padota Ne 5.
bu6mmorexa [IOK
41 Pemenue

OKCIICPUMCHTAJIbHBIX 3a/1a4

https://m.edsoo.ru/00ae0bf2
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no teMe «BaxxHeiinme
HEMETAJJIBI U UX
COEIUHEHUS)

KonTtponsHas padora Ne3 mo
TeMe «Baxkueiinine

bu6mmoreka [IOK

42 HEMETAJUIBI U UX https://m.edsoo.ru/00ae0e18
COCTUHCHHS»
OO6m1as XxapakTeprucTruKa
XUMHYECKUX JIEMEHTOB —
MeTaIoB. MeTaminueckas
43 CBSI3b M METaJNINYCCKas bubmorexa [JOK
. https://m.edso0.ru/00ae103e
KpUCTAJUTMYECKasl pelI€TKa.
du3nIecKue CBOMCTBA
METAILJIOB
XUMUYECKHE CBOMCTBA
44 METAJLJIOB. bu6mmoreka [IOK
DNEeKTPOXUMHUYECCKUN P https://m.edso00.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re crnocoObl MOTyYSHHS
MetaiuioB. CIIIaBhl.
Brruncienus mo
45 YPaBHEHUAM XUMHUYECKUX bubmmorexa LOK
. https://m.edso00.ru/00ae1156
peaKkmuii, eciii OJINH U3
pEareHTOB COJCPIKUT
puMecH
46 [TonsiTue o Koppo3uu bubnuotexa [JOK
METaJIJIOB https://m.edso0.ru/00ae1278
bu6mmoreka [JOK
47 IHesoqmEie MeTantEl https://m.edso0.ru/00ae14b2
48 OKcHIBI U THIPOKCHUIBI bubnnoreka [JOK
HATpHUS U KaJnst https://m.edsoo.ru/00ae14b2
[[{enoyHO3EMEIBHEIE
49 METaJIIbI — KaJbIIUN U Bubmorexa ITOK
. https://m.edsoo.ru/00ael15e8
MarHui
50 Baxneiinie coefuHeHUS bu6mmoreka [IOK
KaJbIIUs https://m.edsoo.ru/00ael5e8
O6o06menue
51 cHCTEMaTH3aInsI 3HAaHUH 110
TeMe «MeTallIbl TIIaBHBIX
MOATPYIII
52 JKEcTKOCTh BOABI U CLIOCOOBI bu6mmorexa [IOK
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€€ yCTpaHEHHUs

https://m.eds00.ru/00ae1886

[TpakTrueckas padota Ne 6

53 o TeMe "JKECTKOCTh BOIBI bubmmorexa LIOK
) " https://m.edsoo.ru/00aelae8
Y METO/IbI €€ yCTpaHEHUs
bu6mmoreka [IOK
54 AmroMuunii
https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA bubnmoreka [JOK
OKCHJIa ¥ TUJIPOKCHIA https://m.edsoo.ru/00aelc64
Bubanoreka [IOK
56 Keneso 1
https://m.edso0.ru/00ae1d86
Oxcunpl, THAPOKCUIBI U
57 COJIH JKeJIe3a I()I I) u xenesa bubmorexa HOK
() https://m.edsoo.ru/00ae35e6
58 O06001menue u
CHCTEMAaTH3aInsI 3HaHUH
[IpakTuueckas padora Ne 7.
Pemenne
59 DKCIIEPUMEHTAIBHEIX 3a1a4 bubnnorexa [IOK
P N A https://m.edsoo.ru/00ae3de8
no teMe «Baxxueiimme
METaJUIbl U UX COECTUHEHUS»
Brruucnenus mo
YpaBHEHHUSM XUMHUYECKUX
peakuuii, €ciii OJUH U3
peareHTOB J1aH B U30BITKE bubnuorexa [JOK
60
WA COAEPKUT IPUMECH. https://m.edso00.ru/00ae1750
Brrancnenuns maccoBoit
JI0JIA BBIXOJ1a MIPOJIYKTa
peakuumn
O0006111eH1E U
61 CHCTEMaTH3aINsI 3HAaHUH
«Bakueiinine MeTajibl U UX
COEIMHEHHUS
KonTponbnas padora Ne4 no
62 TeMe «Baxuelimme
METAJUIBI U UX COECTUHEHUS
BemectBa u marepuassl B
63 IIOBCEIHEBHON KU3HA bubmmorexa [IOK
a https://m.edso0.ru/00ae3f50
YyeJIOBEKa
64 XUMHUYECKOe 3arpsa3HEHNE bubnmoreka [JOK
OKpY>Karollen cpeibl https://m.edso00.ru/00ae4270
65 Ponb xumum B pemeHnn bubmuotexa [JOK
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HKOJIOTUYECKUX MPOOIIeM

https://m.edso0.ru/00ae4270

66

67

68

O06001menue u
cucTeMaTu3alus 3HaHUu|
«XUMHYECKHE PEAKLUH U UX
3HAYEHMS B JKU3HU
YeJIOBEKAY

O6o06mmeHue u
CHUCTEMAaTHU3AIMs 3HAHHH
«Heorpanuyieckue BemecTna
B OBITY»

O06001IeHNe 1

cucremMarusanuia 3HAHUM
«Opl"aHI/ILIeCKI/IC BE€OICCTBA»

OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0d0a

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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