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INOACHUTEJIBHAA 3ATINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3ylbTaTaM OCBOCHMS OCHOBHOII 00pa3oBaTENbHON MPOTrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueii mporpaMmbl BOCIIUTAaHUS U C YUETOM KOHIEHIMHM MpPEernojaBaHus y4eOHOTO IpeaMera
«Xumus» B 00pa3oBaTeNnbHbIX opranu3anusx Poccuiickoit denepanmu.

[IporpaMmma mo xumuM Ja€T MpeACTaBIECHUE O IENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIMXCS CpPEACTBaMHU YUEOHOTO MpEeaMeTa, YCTaHABIMBAET
o0s3aTenpHOE MPEIMETHOE COoepKaHue, MpeIyCcMaTpUBAEeT paclpeesieHue ero Mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COAECPKAHMS, PEKOMEHIYEMYKO IIOCJIEA0BATEIbHOCTh
U3YYEHUS XUMHUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3CH, JIOTUKH y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydaromuXxcsi, OnpeAeseT BO3MOXKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHSI OCHOBHOM 00pa30oBaTENIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHHM K pe3yabTaTaM O0O0yUYeHHs] XUMUU
Ha YpOBHE LeJeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB Yyue€OHO-IIO3HABATEIbHOMN
JESTEIIbHOCTH 00YYaroIIerocs 1o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHUE XUMUH CIY)KHUT OCHOBOW /I (POPMUPOBAHHSI MUPOBO33PEHHS 00YYAIOIIETOCs, €T0
MPEJICTABICHUI O MAaTEPUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLUHU BEILIECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX TMPOOJIEM YCTOWYMBOTO DPAa3BUTHUS YEIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U IKOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumunu:

CIOCOOCTBYET pealu3aliid BO3MOXKHOCTEH JJisi camMopa3BUTUS U (OpPMHUPOBaHUS
KYJBTYpPBI JINYHOCTH, €€ 001Iel U PYyHKINOHATBLHON IPAMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeabHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
npodecCHOHATBLHOM 1eATeNbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaioM B (POPMHUPOBAHUU
€CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00yYaIOIIUXCS;

CHoCcOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
o0yJaromuxcs.

JlanHble HampaBiieHHss B OOy4E€HHH XUMHUHU OOecredyMBaroTCsl CHelU(UKON colep:kaHus
y4eOHOTo TpeaMeTa, KOTOPBIM SIBISETCS TeJaroruyeckyd aJanTUPOBAHHBIM OTpakeHHEM
0a30BOI HAyKW XMMUU Ha OMPEJCIEHHOM dTare €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYAIbHBIX MOHATHI XUMUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX IIOHATUN OPraHUYECKON XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH C(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOIO
noaxoja kK eé msydeHuro. CopepaHHe CKJIAJbIBAETCSI U3 CUCTEMBI NOHATHH O XMMHUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbl TOHATHH O XUMHYECKOW peakiuu. O0e 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHLMUIY IOCJIEAOBATEIBHOIO Pa3BUTUS 3HAHWN Ha OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YUYEHHS O CTPOEHUH aToMa U XMMUYECKOH CBS3H;

— IpEeJCTaBICHUN 00 AIIEKTPOIUTUUECKON AUCCOIMAIINH BEIIECTB B pACTBOPAX.



TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBATEIILHO OT OAHOTO YPOBHA K JpYromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOrO IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTaBIAIOIIEH HAy4yHOW KapTUHBI MHMpa B JIOTUKE €€ CUCTEMHOM IIPHPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM 103HaHus B Hayke. M3yueHne xumun
IPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjacc.

[Tpy n3yueHny XMMHUN IPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB XMMHUYECKOM HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMeTa COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUNH — BaXHEUIHMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETHYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
IPUOOILIEHNHU K HAyYHbIM METO/1aM MTO3HAHUS IPU U3YYEHHUH BELECTB U XUMUYECKUX pEaKluil, B
(GOopMHpPOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMM M HMX MPUMEHEHMH B Yy4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallleHus C BelIeCTBAMU B IIOBCEIHEBHON KHU3HH.

[lpy W3ydyeHWM XMMHUU HAa yYpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
nproOpenu Takue e, Kak:

— (hopMuUpOBaHHE MHTEIUICKTYAIILHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BAHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY IPHHATUIO pELICHUH, CHOCOOHOW aJanTHpoBaThcsi K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTb OOYyYEHHUS Ha CUCTEMaTHYecKoe NpuoOIIeHHe O0Oydyarommxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAyYHbIM  METOJaM  IO3HaHUS,
(bOopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUH;

— ofecrieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KIIIOUEBBIX HAaBBIKOB (KIIHOUEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh M OLICHWBAThH SIBJICHUS OKPYXKAIOLIEro MHUpa, UCMOJIb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPU H3YYEHUH XUMHMH, NPUMEHATh MX MpH peleHuH npolieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU E€ATEIBHOCTH;

— (popMupoBaHue y 00ydaromuxcs T'yMaHUCTHUECKUX OTHOLIEHUH, TOHUMaHMsI IEHHOCTH
XUMHUYECKUX 3HaHWM i1 BBIPAOOTKM 3KOJOTMYECKH Lelecoo0pa3HOro MoBeleHus B OBITY U
TPYAOBON JEATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 370POBbS M OKPYXAroLleW MpUPOJHOU
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
HAa OCHOBE YCBOEHHUS OOIEYeOBEYECKHX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTU JaJbHEHUIIero 00yueHHs.

OO61iee yuCiO YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hefieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEPKAHUE OBYYEHUA

8 KVIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

IIpeamer xumuu. Poilb XMMHM B JKM3HU 4YeJIOBEKa. XUMHsA B CUCTEME HayK. Tema u
BeniectBa. dusnueckne CBOWCTBAa BELIECTB. ArperarHoe cocrosiHue BeniectB. llonsAtme o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CriocoObl pa3/ieieHus: CMecei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3IEMEHThl. CHUMBOJIBI XMMHYECKUX DIJIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass (opmyna. BalleHTHOCTb aTOMOB  XMMMYECKMX 3JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAST MOJIEKYJIIpHAs
Macca. MaccoBast 10J11 XMMHUYECKOIO DJIEMEHTA B COCMHCHUH.

KomnyectBo BemecrBa. Moab. MossipHas macca. B3auMOCBS3b KOJIMYECTBA, MacChl U
YuciIa CTPYKTYPHBIX €AMHUI] BelecTBa. Pacuérsl mo ¢popmynaM XUMHYECKUX COCIUHEHUH.

O®usnyeckue M XUMHUYECKHUE SIBJICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUUecKue ypaBHeHUs. Kimaccupukanus XuMHUYECKUX peakuuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii Ixkcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpareHuss ¢ 1a0opaTOpHbIM O00OpPYIOBAHUEM, HU3YYEHUE M ONUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0JeHNe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpEeHUe CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJECICTBHE MeNa ¢ KUCIOTOM) SABICHU, Ha0t0ieHue
U ONMCAaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHMCIIOTHI C XJIOpHUI0M Oapusi, pasnoxkenue ruapokcuga meau (1I) mpu
HarpeBaHuu, B3auMoJeicTBue jxene3a ¢ pactBopoM coiau meau (II), m3yuenuwe crnocoOoB
paszeneHus cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, NpoOBeIEeHHE OUYUCTKH TOBApPEHHOW COJM, HAOIIOJEHWE M ONHCaHUe
pe3y/IbTaTOB TPOBENEHHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs Macchl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3myxa. Kuciopog — ajeMEHT M NIPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHEe CBOWCTBA (peakliuyi TOPEHHUs).
Oxcunpl. Ilpumenenune kucinopoga. CrocoObl TOIy4eHHUs KHCIOpoJa B JIabopaTopuu U
npoMbIIeHHOCTH. KpyroBopoTr kuciopona B mnpupoje. O30H — alioTporHas MOAM(pUKAIuUs
KHCIIOpO/Ia.

TemoBoil 3(dexT XuMHUYECKONW peakIuH, TEePMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
OHIOTEPMUYECKUE peakUMU. TOmaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxokaeHue BomopoAa B INPUPOJE,
buznyeckrue 1 XuMHUYEeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOb! osydeHus. KucioTsl u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMoOCTh BellecTB B Boae. MaccoBas 10js BeEIIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Ponp pacTBOpoOB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopor Bojabl B NpUpoJE. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYHMCTKA
MPUPOJIHBIX BOJ.

Knaccugukamus Heopranmueckux coenuHeHuid. Oxcunpl. Krnaccudukanms OKCHIOB:
coyieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenkmaTypa
OKcUI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHne okCcuaos.



OcHoBanmsi. Knaccudukaius oOcCHOBaHM: MIENOYM W HEPACTBOPHMBIC OCHOBAHWUS.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoMcTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenkiarypa coneil. @uznyeckre U XMMUYECKUE cBoWcTBa cosied. [lomyuenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeZesieHue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHUE, COOMpaHue,
pacrio3HaBaHME W HW3y4YEHHE CBOICTB KHCIOpOJa, HAOIIOJCHHE B3aWMOJCHCTBHS BELIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0Opa3llaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyu€HHE, COOMpaHHUe, paclio3HaBaHHE U
M3YyYeHHE CBOWCTB Boaopoia (ropeHue), B3aumojencTBue Bojopona c¢ okcugom wmeau (II)
(BO3MO>HO HCTOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JIEH pPacTBOPEHHOTO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKHUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOIIO/ICHUE W3MEHEHUSI OKPAaCKH WHIMKATOPOB B PACTBOpPax KHUCIOT U INEIOYEH, M3ydeHue
B3aumojeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHCIOT C METaJlJIaMu,
peakuuii HeWTpaiau3aluuy, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe «BakHenmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiementos /[, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBble TOMBITKA KIACCU(PUKALMKU XUMHUYECKUX dieMeHToB. [loHsATHE o rpymnmax
CXOJHBIX 2JIEMEHTOB (II€JIOYHBIE U IIETIOYHO3EMENIbHBIE METAJUIbI, TaJOT€Hbl, UHEPTHBIE ra3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMUYecKHx »diemeHTtoB J[. .
MenneneeBa. Kopotkomepuognas u anuHHomnepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB aromMHbIX szaep. M3orombl. DOnektponbl. CrpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBhIX 20 XUMUYECKUX diieMeHTOB [lepuoaudeckoii CUCTEMBI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHHUs pauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepnoguueckoro 3akoHa u Ileprogudeckoil CHCTEMBI XUMUYECKHUX AJIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monsipHas " HeMnoJIsipHast) CBS3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

CreneHb  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIporeccer
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

U3YyYCeHHE OO0pa3IoB BEIIECTB METAUIOB M HEMETaJUIOB, B3aWMOJCHCTBHE THUAPOKCHUIA
LMHKAa C pacTBOpPamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUTHOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHM (TOpeHre, Peakiuy pa3oKeHHs], COSTUHEHN).

Meostcnpeomemnuwie ceasu



Peanuzanus MeXIpeAMETHBIX CBS3€H MPU U3YYEHHH XUMHUHU B § KJIACCE OCYIIECTBIISIETCS
yepe3 MHCIONb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX TMOHATHM, Tak U TOHATHI,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MIPEIMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIE TOHATUSA: HAY4YHbIH (DAaKT, TUIOTE3a, TEOPHUS, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauus,  MEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIeJIUPOBAaHUE, U3MEPEHHUE, MOJIEIIb, IBJICHHE.

®usnka: Marepusi, aToOM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHMJ, H30TOIBI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUU 3apsl, BEIIECTBO, TelO0, 00BEM, arperaTHoe
COCTOSIHWE BEIIECTBA, a3, ()U3MYECKHE BEJIWYHMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaNbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
MCKOIIa€MBbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYeCKasi peaKusi

[lepuoanueckuii 3akoH. Ilepuoamueckas cucremMa xumudeckux osaementoB J[. U.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
9JIEMEHTOB TEPBBIX TPEX MEPHUOIOB, Kallks, KaJIblUs W WX COCJUHEHHH B COOTBETCTBUHU C
M0JIO’KEHUEM 3JIeMeHTOB B [leproanyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CtpoeHue BellecTBa: BHJIbI XUMHUYECKOW CBS3M. THUMBl KPUCTAJUTMUECKUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOM PEMETKHM W BHJA XUMHYECKON
CBSI3H.

Krnaccudukanus ¥ HOMEHKIIaTypa HEOPTaHWYECKUX BEIIECTB. XUMHYECKHE CBOHCTBA
BEIIECTB, OTHOCSIIMUXCS K Pa3IMYHBIM KJjaccaM HEOPraHWYECKUX COETUHEHUH, TeHeThdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUYECKHX peakuil M0 pa3MUYHbIM IpU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOIIMX B pEaklUU BEIIECTB, MO TEIJIOBOMY 3(@exTy, M0 H3MEHEHMIO CTEleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYACTHIO KaTalu3aTropa). DK30- U
HHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[TonsiTe o ckopocTH XxuMUYeckoi peakiuu. [loHaTne 06 oOpaTUMBIX M HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOTeHHBIX M TETEPOTeHHBIX peakiusax. [lonstue o
karanuze. I[loHsATHE O XuUMHUYeCKOM paBHOBecHMH. DaKTOpBl, BIMSIOUME HAa CKOPOCTh
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIMM, DSJIEKTPOHHBIM OallaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlIeHHE YPAaBHEHHMH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakIuii ¢ UCIOIb30BaHUEM METO0/1a HJIEKTPOHHOT 0 OanaHca.

Teopust 3MEKTPOIUTHUUECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEIJIEKTPOIUThl. KaTHoHBI,
aHUOHBI. MeXaHu3M JMCCOLMALMKM BEHIECTB C PA3TUYHBIMA BHJAMH XHUMHUUYECKOWU CBSI3HU.
Crenens aucconuanuu. CHIBHBIC U C1a0bIE DIIEKTPOIUTHI.

Peaknun moHHOTO OOMEHAa. YCNOBHS MPOTEKAHUs PeaKlMii HOHHOTO OOMEHa, MOJIHBIE U
COKpall€HHbIE MOHHBIE ypaBHEHUsS peakuuii. CBOMCTBAa KUCIOT, OCHOBAaHWW M COJEHW B CBETE
MPEJICTaBICHU 00 SICKTPOIMTUYECKON Auccoruainui. KadecTBeHHbIE peakIMud Ha HOHBI.
[TonsiTHE O THIPONH3E COTEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAIJIOB M HeMeTawioB (rpadgura M anmasza), CIOXKHBIX BEIIECTB (XJOpUAA HATPHS),
HCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHMUYECKOH pEakIuu OT BO3ACHCTBHS PA3IUYHBIX
(bakTOpOB, UCCIEIOBaHHE JIEKTPOIIPOBOIHOCTH PACTBOPOB BELIECTB, MpoIlecca AUCCOLMAIIUN
KHUCJIOT, IIeJo4Yel W cojeil (BO3MOJKHO HCIIOJIb30BAaHME BHJEO MaTepUalioB), MPOBEACHUE
OTIBITOB, WLTIOCTPUPYIOIMIUX TMPHU3HAKK MPOTEKAHHS PEaKIHii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajaka, BblAelieHHe ra3a, oOpa3oBaHUE BOJbBI), OIBITOB, WJUIIOCTPUPYIOUINX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUi (FOpEHHE, pEaKLUU DPas3IoKEHUs, COSAMHEHHUS),
pacro3HaBaHUE HEOPraHUMYECKUX BEIIECTB C IOMOIIbIO KAaueCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne SKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTHKa TrajoreHoB. OCOOEHHOCTH CTPOEHUsT aTOMOB, XapaKTEpHBIE
crenieHu okucineHus. CrpoeHue M (U3NYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — T[aJOrE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHCTBHE C MeTaulaMH, HEMETaJulaMu,
menoyamu).  Xuoposopopoa. ConsiHasg  KHMCIOTa, XUMHMUYECKHE CBOMCTBA, IOJIyYCHHE,
npuMeHeHue. JlelicTBre XJiopa U XJIOPOBOAOPO/a Ha OPraHu3M 4esloBeka. BaxkHelme Xxaopuasl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 3y1eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3HyecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/Ia M Cephbl. AJUIOTPOIIHBIE MOAM(HUKAINN KHCIOPOJa U cepbl. XMMHUYECKHE CBOICTBA
cepel. CepoBoZOpOA, CTpoeHue, (U3MYecKHue M XMMUYecKue cBoMcTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KMCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOume Kak MpeacTaBUTENs Kilacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPEeakluu,
JeKallie B OCHOBE HPOMBIIUICHHOTO croco0a IoiydeHusl CepHO KucioTel. [IpuMeHenue
cepHOi KucinoThl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklus Ha cyiabgaT-uoH. HaxoxeHnue
ceppl U €€ CcoelMHEHUM B Mpupoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollel cpenbl
COEJMHEHUSIMHU Cepbl (KHCIOTHBIE NOKIM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OOmas xapakrepucTuka 351eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpUpoie, (PHU3UYECKUEe Hu
XUMHYecKkHe cBoiicTBa. KpyroBopot a3ora B npupojie. AMMHUAK, €ro (pu3ndeckue U XuMUYECKHe
CBOICTBa, nonydeHue u npumeHeHne. Coau aMMOHMSI, UX (PU3NYECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢busznueckue M XUMHYECKHE CBOilcTBa (oOmIMe Kak MpeJICcTaBUTeNsd Kiacca KHCIOT U
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEpAIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COSNUHEHHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBBI U BOAOEMOB). PDocdop, amaoTpomHble MOAUGPUKAUH
docdopa, puznueckue u xumudeckue cpoiictBa. Okcun docdopa (V) u gochopnas kuciora,
du3nueckue M XUMHMYECKHE CBOMCTBa, nosiyueHue. lcmonb3oBanue QocdaTtoB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OOmas xapakrepuctuka 31eMeHTOB [VA-rpynmbel. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTETNIEHU OKUCIIEHUS. YTJEepOo/, allIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHUE B
npupoze, pusnueckue U XuMU4eckue cBoicTBa. Ancopbuus. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yraeposaa, ux pU3NYecKue U XMMUYECKHE CBOMCTBA, IEUCTBUE HA JKUBbIE OPTaHU3MBI,
NOJIydeHUEe U TPUMEHEHHEe. DKOJIOTHYeCKHUe MpoOeMbl, CBsI3aHHbIe ¢ oKkcuaoM yriepoaa (IV),
TUIOTE3a T100aJIbHOTO TOTEIUIEHHs KJIMMaTra, MapHUKOBBINA 3Q@eKkT. YToibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHe M mpumeHeHue. KauectBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonbp3oBanume  kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TlepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEUIECTBAX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, ATWJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YyKCyCHas Kkuciora). IIpupoaHsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, MPUPOJHBIA Ta3, HEPThb), MPOAYKTHl HX HepepadoTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE 0 OMOJIIOTNYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, yriaeBoJax — M HUX pOJM B KU3HU 4YelOoBeKa. MarepHalbHOE E€IHUHCTBO
OpPraHMYECKUX U HEOPraHMYECKUX COCTUHEHUM.

Kpemunii, ero ¢usnveckue M XUMHUYECKHE CBOWCTBA, TIOJYYCHHE W TIPUMCHEHHE.
Coenunenus kpemHusi B mpupoge. OOmme mpencraBieHuss o0 okcune kpemuus (IV) u
KpeMHHEBOU KuciaoTe. CHIIMKATBI, UX UCIOJb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelme



CTpOMTENbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene300eToH. [Ipobiembl
0€30MMacHOr0 UCMOJIb30BaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOI JKU3HHU.

Xumuueckuii IKCnepumMenm:

U3y4eHrue oOpaslloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISIHOM KUCJIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpaxaromue (pU3MYECKue U XUMHUYECKHE CBOICTBA raJlor€HOB M UX COCAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BUJACOMATEPUATIOB), O3HAKOMIICHHE C 0OpaslaMu XJIOpPUAOB (TaJOTEeHUIOB),
O3HAKOMJICHHE C oOpa3namMu cepbl U €€ COeAMHEHUSAMU (BO3MOXKHO HCIOJIb30BaHUE
BUZEOMATEepHaoB), HaONIOleHUWEe Tpouecca OOYrJIMBaHUS — caxapa IOx  JeiCTBHEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCJIOTHI, U3YUCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHCJIOTHI, TIPOBEJICHHE KAaYeCTBEHHOW peakIMH Ha Cyiab(paT-WOH M HaOIIOJCHHE NMpU3HaKa e&
MPOTEKaHUs, O3HAKOMIJIEHHE ¢ (PU3MYeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUN
(BO3MOKHO HMCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX yrnoOpeHuH,
MoJlyueHue, coOupaHue, pacro3HaBaHHWE W U3YYEHHE CBOMCTB aMMMaka, IpPOBEACHUE
KAUeCTBCHHBIX peaknuid Ha HMOH aMMOHUsA U Qocdar-uoOH M U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJECOMATEPHUATIOB), M3YUEHHE MOJENIEeHd KpUCTAUNIMYECKUX PEHIETOK aiamasa,
rpadura, ¢ymaepeHa, O3HaAKOMIIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOMCTBOM MPOTHBOTa3a, NOJyYeHHE, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEICHHE KAaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHWJIMKAT-UOHbl W H3Y4YEHHE IPU3HAKOB MX IMPOTEKAHMS, O3HAKOMJIEHME C MPOAYKLHUEH
CUJIMKATHOM MPOMBIIUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3a/lad Mo Teme «BaxkHelmue
HEMETaJUIbl U UX COCTUHEHUS.

MeTa/lIbl M MX COCIUHEHUS

OO0mass xapakTepUCTHUKAa XHMHUYECKHUX DJJIEMEHTOB — METaVIOB HAa OCHOBAaHUU UX
nosnoxeHus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoeHus
atoMoB. CTpoeHue MeTamioB. MeTaiauyeckas CBsIi3b M MeETaJJIMYecKas KpUCTaIndecKas
peméTka. DIEeKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTamioB. Pu3MuecKue U XUMHUYECKHE
cBoiicTBa MeTtayioB. OO1ue crnocoObl nonydeHus MetayioB. [IoHATHE O KOPPO3UK METaJIIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTaIIBL: TIONIOKEHUE B [lepronueckoi cucteMe XMMUYECKUX 3JEMEHTOB /.
W. MenneneeBa, cTpoeHHE UX aTOMOB, HaXOXJAECHHE B MpHupojae. PU3NYECKHe U XUMUYECKUE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
IEJIOYHBIX METAJIJIOB U UX COEUHEHUH.

[IlenoyHo3emenpHbIE METAUIBl MarHuii M KajublLUi: moJsiokeHue B Ilepuoanueckoit
cucreme xumuudeckux snemeHToB [[. M. MeHneneeBa, CTpOEHHME WX aTOMOB, HaXOXKICHUE B
npupoje. Puznueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxuHeimune coeanHeHUs
KaJbpus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MenneneeBa, CTpoeHHE aToMa, HaxoXJeHHe B npupoje. dusnueckne U XMMHUYECKHE CBOMCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATFOMHHHSIL.

Kenezo: mnomoxenue B Ilepuonnueckod cucrteMe XuMmMuudeckux osiementoB [l M.
MenieneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ouznyeckne U XMMHUYECKUE CBOMCTBA
xenesza. Okcupbl, rugpokcuasl U coiu kenesa (II) u »xemesa (III), ux cocras, cBoiicTBa U
MIOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMi METa/lIOB M CIJIaBOB, UX (U3UUYECKUMH CBOMCTBAMH,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO MCIIONBb30BaHHE BHAEOMATEPUAIIOB),
0COOEHHOCTEH B3aUMOJICHCTBUS OKCHIA KAJIBIUSA U HATPUS C BOJOH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMaTEPHAIIOB), HCCIEIOBAHUE CBOWCTB JKECTKOW BOJBI, MpoOIlecca TOPEHUs JKele3a B



KHACIOpoAe  (BO3MOXHO  HCHOJB30BAHWE  BUACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMil Ha MOHBI: MarHus, KajblHs, alllOMUHUS, LUWHKA, *kene3a (II) u xenesza
(I1), meau (II), HaOnroeHUe M OMHMCAaHUE MPOIECCOB OKPAIIMBAHMA IJIAMEHU MOHAMH HATPHS,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEpUANIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THIPOKCH/IA LIUHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BaxkHelre MeTaibl U UX COSAUHEHUSY.

XuMHA M OKpYsKaoIas cpeaa

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKHU3HH 4YeloBeka. be3omacHoe MCIoyib30BaHUE
BEIIECTB M XMMHMYECKMX peakuuii B ObiTy. IlepBas momomip Nnpu XUMHYECKHX OXKOrax M
OTpaBJICHUSIX.

XVMHYECKOE 3arps3HEHUE OKPYKaroIlel cpefbl (MpeaeabHas 10IMyCcTUMAas KOHLIEHTpaus
BemecTs, ganee — [1/1K). Posib XxuMuu B perieHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalIoB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTePUAIIbI).

Meoswcnpeomemmnnie ceasu

Peanuzarus MeXNpeaMETHBIX CBA3€H MPU M3y4YEHUU XUMHUHU B 9 Kilacce OCYIIECTBISETCS
Yyepe3 HCIOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IIOHATHH, TaK W MOHATHH,
SBIISIOIINXCSI CHCTEMHBIMHU IS OT/ACTBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OOme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUHoTe3a, 3aKOH, TEOpus,
aHalW3,  CHUHTE3,  KiIacCHU(UKalusi,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DIKCIEPHUMEHT,
MOJICIIMPOBaHKE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3((eKT, TEXHOIOTHS, MaTepHaIbl.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, OJJIEKTPUYECKHI 3aps], M[POBOJHUKH, IOJIYIPOBOJHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe€ COCTOSIHHE BEIIeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpUCTAIIIMYECKas pEIIETKa, CIUIaBbl, (U3NYECKHE BEIUYUHBI,
€AVHMILIBI U3MEPEHUS], KOCMUYECKOE IPOCTPAHCTBO, IIJIAHETHI, 3BE311b1, COHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpajIbHbIE YAOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIBHBIE BEILIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA INIPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0OmmIero o0Opa3oBaHus
JOCTUTAOTCS B XOZIe 00Y4YEHUsI XMMUU B €JUHCTBE Yy4EOHOM M BOCIIUTATENBbHOMN 1€ATEIILHOCTH B
COOTBETCTBUM C  TPAJAULIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE MpPAaBUIAMHU U HOpPMaMM NOBEICHUS U
CIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIMN O0yYarOLIUXCSL.

JIMYHOCTHBIE PpEe3yJbTaThl OTPa)Xat0T TI'OTOBHOCTh OOYYarOIIMXCsS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITAa JACATEIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOILLIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HayYHOMY
HACJIEAUIO, NMOHMMAHUS 3HAUEHUS XMUMHUYECKOM HayKM B >KM3HH COBPEMEHHOrO OOILECTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEPHON MH(OpMaLUe 0 MepefoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOM U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HaHMUAX 00 yCTpOMHCTBE
MHpa 1 00LIecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEJCTaBICHNU O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE, KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKOW M JPYI'MX BHIAX JESATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH MPYU BBINOJHEHUH Y4eOHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOINIOHMMAHHIO M B3aUMOIIOMOIIM B IpOLECCe 3TOM y4eOHOH NeATenbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE IOBEIEHUE W TOCTYNKH CBOMX TOBAapHUINEH C IMO3UIMM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKHE  NPEJACTABICHHUS O  BELIECTBE M  XMMHMYECKOM  peakiuH,
COOTBETCTBYIOLIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM M COCTaBISIOLIME OCHOBY JJIs
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSX PA3BUTHUS MPHUPOABI, B3aUMOCBA35AX YEJIOBEKA C IMPUPOJHOM CPENoH, O posn
XMMHHU B TIO3HAHUH YTHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHBBI, HalpaBIE€HHbIE Ha IOJYyYEeHHE HOBBIX 3HAHUHM MO XHMMH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMBbIX IPOLIECCOB U SIBICHUMN, IO3HABATEJIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCIIE HABBIKOB CaMOCTOSTEIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHM JIMTEPATypOd, JOCTYMHBIMH TEXHUYECKUMHU CPEICTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHON M HCCIEN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBJIEHHOCTU U YPOBHS O0y4YeHUS B JajbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 370POBbI 00pa3 JKM3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSATHE BPEIHBIX
NpUBBIYEK (YHOTPEOJEHUS alKOrojisi, HapKOTUKOB, KYpEHHUs), HEOOXOAMMOCTH COOJIIO/IEHUS
npaBuil 0€30MacHOCTH HpU OOpalleHHMH ¢ XMMHUYECKHMMH BeELIeCTBaMH B OBITY U peaJbHOM
KH3HU;

5) TPy10BOT0 BOCIIMTAHUS:

UHTEpEC K MPAKTUYECKOMY U3Y4EHUIO NMPo(eccuil ¥ Tpyaa pa3IMdHOro poja, yBaXKeHHe K
TPyAy M pe3ylbTaTaM TPYIAOBOH [EATENbHOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHUS
IOPEIMETHBIX 3HAaHMM 10 XHWMHHM, OCO3HaHHBIA BBIOOP MHIMBUAYAIBHOW TPAaeKTOPUU



MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCHoHaIbHOU N1eATENbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B IPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

DKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHHUE K MPUPOJIEe KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHUS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUil 0€30MacHOro MOBEJCHHS MPHU paboTe C BEIIECTBAMU,
a TaK)Ke B CUTYyalHsIX, YTPOKAOIIKX 3JJ0POBbIO U KU3HU JIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YYECHUU XUMHH, JJIS pelleHus
3a71a4, CBA3aHHBIX C OKPYKAOUIEH PUPOJHON CPEOH, Uil ITOBBILIECHHS YPOBHS 3KOJIOTMYECKO T
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTMYECKUX Mpo0JieM U MyTed WX pelieHUs
MOCPEACTBOM METOJ0B XMMHH, IKOJIOTHUECKOTO MBILLJICHHS, YMEHUS PYKOBOACTBOBATHCA UM B
MI03HABATEJIbHOM, KOMMYHUKATUBHOM U COLMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTrampeaMETHBIX Ppe3yJlbTaTOB BBIICISAIOT 3HAYMMBIE 711 (OPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIOTE3a, (aKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
MpeaAMETax U MO3BOJIAIOT HA OCHOBE 3HAHMM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpble 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYILIECTBICHHUIO Y4eOHOI 1eATeTbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

Ba3oBble Jiornueckue 1eicTBUA:

YMEHHSI HCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUSI TPU OCBOCHHHM 3HAHUIA:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHaBIWBATh B3aUMOCBS3b C JIPYTUMU MOHSATUSIMH), UCTIOIb30BATh MOHATUS JJIsI OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCHU(PHUKAIUU
XAMHYECKHUX BEIIECTB U XUMHUYECKUX PEAKIMM, YCTAHABIMBATh NPUYMHHO-CIEACTBEHHBIE CBSI3U
MEXy 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHbIE, 1eJyKTUBHbIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHHS MOHATHS (MPEAMETHbIE U METalpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIIOJIb3yeMble B XUMHUHU, MPeoOpa3OBHIBATH MIUPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAaK (CUMBOI DJIEMEHTA),
XUMUYeckass (opmyla W ypaBHEHHE XHMHYECKOM peakiuu — TpU PEIIeHUH Yy4eOHO-
[I03HABATEJIBHBIX 33/a4, C YYETOM OTUX MOJCIbHBIX IMPEIACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPHU3HAKH W3YYaeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEYUS B U3YyHaEMbIX MTPOIECCAX U SBJICHUSX.

ba3zoBble ucciieoBare/ibCKue 1eMCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJIECHHBIE BOINPOCHI B KA4YE€CTBE MHCTPYMEHTA IO3HAHUS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

NpPUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHM3AMH W TPOBEACHHUIO YUYCHHUECKHX
AKCIIEPUMEHTOB, YMEHHE HAOII01aTh 32 XOI0M MPOIECCa, CAMOCTOSITEIHHO TPOTHO3UPOBATH €r0
pe3ynbTaT, (GOpMyIupoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
WCCJIEIOBAHMS, COCTABIIATh OTUYET O MPOJICTaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHHE BBIOMPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH HH(DOPMALIMIO PA3IMUYHBIX BUJIOB
1 HOpM IIPEJCTABICHHUS, TTOYIaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSPHAS IUTEpATypa



XUMHUYECKOTO COZEp)KaHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMALIHIO;

yYMEHUE IPUMEHSTh Pa3IMuHbIe METOIbI U 3aIPOCHI IPU MOUCKE U 0TOOpe nHpOopMauu U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX JJISl BBIIIOJHEHUs yUEOHBIX M MO3HABATEIbHbBIX 3aJa4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMALIMOHHO-
KOMMYHHKATUBHbBIX TEXHOJIOTUH, OBJIAJIEHUE KYIbTYPOM aKTUBHOI'O UCIIOJIB30BAaHUS Pa3INYHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpenCTaBICHUS
UHPOPMALIMKM U WUIIOCTPUPOBATH peEIlaeMble 3a/laud HECIOXKHBIMH CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHUE HCMOIb30BaTh U aHAJIU3MPOBaTh B IIpolecce y4yeOHOM M Hcciel0BaTeNnbCKON
NEeSITeIbHOCTH NH(POPMAIIHMIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHUCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIoLIed PUPOJHOM Cpeibl.

KoMMyHUKaTHBHbIE YHHBepcaJdbHble Y4eOHbIe JelcTBHA:

yMEHUs 3aJaBaTh BOIpPOCHl (B Xoie nauajora MU (WiIM) AMCKYCCHH) IO CYILIECTBY
oOcyxmaemMold TeMmbl, (HOPMYIHPOBATH CBOM NPEIIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
IpEeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJYyYSHHbIE Pe3yIbTaThl TO3HABATEIBHOMN JIESTEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 Pe3yJbTAaTOB BBINOJIHEHUS XUMHUYECKOTO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICAOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPH PEIICHUM BO3HUKAIOIIMX IPOOJieM Ha OCHOBE Ydéra
OOIMX WHTEPECOB M COTJACOBaHMs NO3MLIUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JEHCTBHM, ONpeesIeHue KPUTEPUEB 10 OLICHKE KayecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

PeryasiTuBHBIEe yHHBepcalbHble y4eOHbIe JelicTBHUA:

YMEHHUE CaMOCTOSITENIHO OMPEACIATh LENH IeSTeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJHMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTUPOBATh CBOIO JEATEIHOCTh, BHIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTaBJIATh MJIM KOPPEKTHUPOBATh NPEAJIOKEHHBIN alropuT™ AEHCTBUHM mpu
BBIITOJIHEHUH 33/1aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBHE MOJIYYEHHOIO pe3yibTaTa 3asBJICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTEHI, ITpeIaraéMble B yCIOBUH 33JaHUH.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mpeaMETHBIX pE3YNbTAaTOB IO OCBOCHHUIO O00S3aTENBHOTO COJNEPIKAHMS,
YCTQHOBJICHHOTO JaHHOM (exepanpbHOW pabouell MporpamMmoi, BBIJIENAIOT: OCBOCHHBIE
oOydJarlolmuMucs Hay4yHble 3HAHUS, YMEHHMS U CHOCOOBI JAeWcTBUM, crneuuduueckue amis
OpeIMETHOM 00sacTH «XUMUS», BUIBl JEITEILHOCTH MO TOJTYYEHHI0 HOBOTO 3HAHHUS, €ro
UHTEPIPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CHTYaIUsX.

K xonmy oOyuenust B 8 kiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® DACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKyjIa, XUMUUYECKUH

BJIEMEHT, MPOCTOE BEIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAs U
HEOJHOPO/HAsI), BaJCHTHOCTh, OTHOCHUTEIbHAass aTOMHAas W MOJEKYISIpHAas Macca,
KOJIMYECTBO BEIECTBA, MOJb, MOJSIpHas Macca, MaccoBas 0Nl XHMHUYECKOTrOo
JJIEeMEHTa B COEIWHEHHH, MOJISIPHBIA OO0BEM, OKCHI, KHCIIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHULIATEILHOCTh, CTENICHb OKUCIICHUS, XUMUYECKas peakiysl, Kiaccudukanus
pEaKLMiA: peaky COeANHEHMs], peaKUK Pa3IoKEHNs, PEAKIIUN 3aMELICHUs, PEaKIIUN
o0MeHa, 9K30- ¥ SHIOTEPMUYECKHUE PEAKIINH, TEINIOBOM A (PEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTalb, paguyc aromMa, XMMHUYECKas CBS3b,



NOJIIpHasl M HEMOJIApHasl KOBAJIEHTHAsl CBSI3b, MOHHAs CBS3b, MOH, KaTMOH, AHUOH,
pacTBOp, MaccoBas J10J1s1 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B PaCTBOPE;

® WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XHMHYECKMX HOHSITUM W NIPUMEHATH 3TH
IIOHSTHS ITPU ONIMCAHUM BEILECTB U UX IPEBPAILCHUN;

® UCHOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JJISi COCTAaBJICHUS (OpPMYyN BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

e ONpeneNisITh BaJEHTHOCTb ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSX, CTENEHb
OKHCIICHHUSI DJIEMEHTOB B OMHApHBIX COEAMHEHUSX, NPUHAJIEKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIacCy COEIUHEHMH 1O QopMmyliaM, BHJ XUMHYECKOH CBS3U
(KOBaJIeHTHasi U MOHHAs) B HEOPraHMUECKUX COCMHEHUSX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHueneeBa: 1eMOHCTPUPOBATh
NOHMMAHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosiokeHuss B Ilepumonmyeckoil cucreme, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJipo;

e ONUCHIBATh M XapakTepuszoBaTb TabmuuHyro (opmy Ilepuonnyeckoil cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IOHATUS «IJlaBHas noarpynmna (A-rpynma)» u
«mmobounas monrpynmna (b-rpynma)», Manple W OoNbIIME TEPUOIBI, COOTHOCHTH
0003HaueHusl, KOTopble UMeroTcss B Tabauue «llepuonndeckas cucremMa XMMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsa  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacrnpeneseHne ux 1o 3JIEKTPOHHBIM CI0AM);

e Kjaccu(UUUpPOBaTh XMMHUYECKHE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YUCIYy M COCTaBY y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
dbdexry);

e XapakTepu3oBaTh (ONMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PAa3JIMUHBIX
KJIaCCOB,  IIOJATBEp)KJas  ONHUCAHUE IPUMEPAMH  MOJIEKYJSIPHBIX ~ ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KAa4E€CTBEHHOIO COCTaBa,
BO3MOXKHOCTH NMPOTEKaHUSI XUMUYECKHUX MTPEBPALLIEHUH B Pa3IMUHbIX YCIOBUSIX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIeMEeHTa 10 (hopMyJie COeJMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKity;

® [IPUMEHATH OCHOBHBIE OINEPALMH MBICIUTEIBHON AESITEIBHOCTH — aHAJIW3 U CUHTES,
CpaBHEHHE, 0000IIeHHE, CUCTEeMAaTH3aINI0, KIAacCU(UKALMIO, BBIBICHUE MPUYUHHO-
-CJIEICTBEHHBIX CBA3€H — JUI M3Y4YECHMsS CBOMCTB BEIIECTB U XUMHUYECKHUX PEaKIIHM,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJeHHWE,  HM3MEpeHHe,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PeasbHbIN U MBICIIEHHBIH);

e (Cle/OBaTh IMpaBUJaM TOJb30BAHUS XHMHUYECKOH TMOCYyIoM H  J1abOpaTOpHBIM
00OpyJOBaHUEM, a TaKXe MpaBUIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKUHUSMHU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHHIO
U CcOOMpPaHUIO Tra3000pa3HBIX BEIIECTB (BOAOPOAAa M KHUCIOPOJA), NMPUTOTOBJICHUIO
pPacTBOpPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOTO BELIECTBA, MNIAHUPOBATH
Y IIPOBOAMTH XUMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUEN U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmyc, heHondTanenH, METUIOPAHK U IPYTHE).

K xonmy oOyueHust B 9 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxarb cHOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX INOHATHUN: XUMHUYECKUH SJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CI0KHOE BELIECTBO, BAJIEHTHOCTb,
JNEKTPOOTPULIATENBHOCTD, CTENEHb OKUCICHMS, XUMUYECKass PEAKLUs, XMUMHYECKas
CBSI3b, TEIUIOBOU 3((EKT peakinu, MOJIb, MOJISIPHBIM 00BbEM, PacTBOP, AIIEKTPOJIUTHI,



HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUH HOHHOrOo OOMEHa,
KaTajau3aTop, XHUMHUYECKOe paBHOBecHE, OOpaTHMble U HEOOpaTUMbIE pEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHUCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEepHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, METAJNIMYECKas), KpPUCTAJUIMUECKas pELETKA, KOpPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakIuu, MpeIeibHO TOIMyCTHMAas
koHueHrpauus [I/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHYECKUX IMOHSATUH M MPUMEHSTH 3TU
MOHATHS TIPH ONMCAHUH BEUIECTB U UX MPEBPALCHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyn BellecTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCICHHUS XUMHUYECKMX JJIEMEHTOB B
COECIMHEHUSAX PpA3JIMYHOIO COCTaBa, IMPUHAIJICKHOCTh BEIIECTB K OINpEeAEIEHHOMY
KJIacCy COeIMHEHUN Mo QopmyiaMm, BHA XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METAJIJIMYECKasl) B HEOPraHMYECKUX COEIMHEHUSX, 3aps)l HOHA IO XUMHYECKOH
dbopmyre, xapakTep Cpelsl B BOJHBIX PACTBOpPaX HEOPTaHWYECKUX COCTUHEHHH, TUI
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
ero MOHMMAaHME: OMMUCHIBATH M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBI XMMHYECKHX OJJIEMEHTOB: pa3liM4aTh TOHATHS «TJaBHas mnoxarpymma (A-
rpynna)» u «mobounas mnoarpymmna (b-rpymma)», maneie U GonblINe MEpPUOJIBI,
COOTHOCHTH 0003HAUeHHs, KOTOpHIE HUMEIOTCSI B IEPHOAMYECKON Tabnuie, C
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX IJIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YrUCio AMEKTPOHOB U PACIIPEeNICHHE HX 0 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOILIMEe 3aKOHOMEPHOCTM B M3MEHEHUH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IpeJieax MasbIX MEPUOJIOB U TJIABHBIX MOArPYNN C YYETOM CTPOEHHS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XMMUUYECKUE AIIEMEHThI, HEOPraHUYECKHE BEIECTBA, XMMUUECKUE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, MO TEIUIOBOMY
3 dexTy, 10 U3MEHEHUIO CTENEHEeH OKUCIEHHUSI XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHUPUUYECKHE XUMUYECKHE CBONCTBA
MPOCTHIX M CIIOKHBIX BEIECTB, MOATBEPKIasi ONMMCAHUE TIPUMEPAMH MOJIEKYIISIPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIMX XUMUYECKUX PEaKIHii;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUUAMU KUCIIOT, IIEJI0YEd U COJIEH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaklMii HOHHOrO OOMEHa, YpaBHEHUS PEeaKIluii,
MOJATBEPXKJAIOLINX CYLIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IMYHbIX KJIACCOB;

PacKpBIBaTh CYIIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUH MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBAaTh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT MX CTPOEHMS, BO3MOXKHOCTHU
NPOTEKaHUS XUMUYECKUX MPEBPAIIECHUH B Pa3INYHbBIX YCIOBUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeIMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XMMUYECKOH peaKIni;

coOnrofaTh MpaBuia MOJb30BAHUS XHMMHUYECKOM TMOCyqol M J1abopaTopHBIM
o0opy/soBaHUEM, a TakKe MpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
UHCTPYKLHUSMH 10 BBIIOJIHEHHUIO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJYYCHHIO
1 cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKA U YTIICKUCIIOTO Ta3a);

IPOBOJIUTH PEAKLUH, TOATBEP)KIAIOIINE KAaYEeCTBEHHBI COCTAaB Pa3IMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM TyTEM XJIOpUA-, OpoMuia-, Moaun-, kKapOoHar-, ¢ocdar-,



CWJIHMKAT-, Cynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI aMMOHHS M HOHBI H3YYECHHBIX
METAJIJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;
MPUMEHATh OCHOBHBIE OINEPALUHM MBICIUTEIBHON JEATEIIbHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, O000O0IIEHHEe, CHUCTEMAaTHU3aIlMl0, BBISBICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XHUMHUYECKHX PEAKLHM, €CTECTBEHHO-
Hay4YHbIE METOJAbl TO3HAHHWS — HAOMIJICHHWE, HW3MEPEHHE, MOJICITMPOBAHHE,
HKCIEPUMEHT (peaibHbIil U MBICICHHBII).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuoreka [IOK

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

YeJIoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nen 2. BaskHeiimme npeacTaBuTe/ Il HEOPraHUYECKUX BeleCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edso0.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 8 1 bubnmorexa LIOK

' U COJISX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHWYECKUX COCTMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHne 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 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX pa3JIeNioB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL 6P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Wroro no pazueny 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

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [JOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
[Ipeamer xumun. Ponb XUMUU B KU3HA 1 bu6mmoreka [IOK
yesioBeka. Tena u BelecTna 05.09.2023  https://m.edsoo.ru/ff0d210c
IToHsATHE O METONAX ITO3HAHUS B 1 bubnuorexa [JOK
XUMHHU 07.09.2023  https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna
paboThl B 1a00OpaTOPUU U IPUEMBI 1 bubnuoteka [JOK
oOpartieHus ¢ 1a00paTOpHBIM 12.09.2023  https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEMY
YucTteie BemecTBa U cMecH. CriocoObl 1 bu6mmoreka [JOK
paszeneHus cMecei 14.09.2023  https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
«Pa3nenenue cmeceii (Ha mpumepe 1 bubmorexa HOK
8 . PHMEP 19.09.2023  https://m.edsoo.ru/ff0d28c8
OUYMCTKU MOBAPEHHOM COJIN)»
ATOMBI 1 MOJIEKYJIBI 1 bubmorexa HOK
Y 21.09.2023 = https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE JIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB 26.09.2023  https://m.edsoo.ru/ff0d2be8
[IpocTbie 1 clHOKHBIE BELIECTBA 1 bubmoreia HOK
P H 28.09.2023  https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 bubmorexa HOK
YWPHOE Y1 03.10.2023  https://m.edsoo.ru/ff0d2d50



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
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3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

bubmuoreka [JOK

10 Xumitecias popuyxa. Basienrhocts 05.10.2023  https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
11 OtHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca 10.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHAYECKOr0O bubmuorexa [JOK
3JIEMEHTAa B COCAMHECHUN 12.10.2023  https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. MoJib. bu6mmorexa [IOK
Monspras macca 17.10.2023  https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMHYecKasi peaKius 19.10.2023  https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U yci0BUSA IPOTEKAHUSA bubnunoreka [JOK
XUMUYECKUX PeaKui 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MaCcChl BEIIECTB. bubnuotexa [JOK
XVMMHYECKUE YpaBHEHUS 26.10.2023 @ https://m.edsoo.ru/ff0d3b88
BrrurcneHus: KoJIM4ecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSAM XUMHYECKUX bubmorexa LHOK
HeeTBa tio yp 07.11.2023  https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanus XuMHUECKUX peakinui
18 (coemuHEeHNs, pa3TIOKECHUS bubmmorexa [JOK
P ’ 09.11.2023  https://m.edsoo.ru/ff0d3f34
3aMeIleHusI, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIOoNeauCT. O600IIeHNe U bubmorexa HOK
] B 14.11.2023  https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIIHsI 3HAHHHA
20 KonTponbnas padorta Nel o teme bubnnoreka [JOK
«BemiecTBa U XUMUYECKUE PEAKLIUN 16.11.2023  https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmechk razos. CocTtas bubnmoreka [JOK
Bo3nyxa. Kucmopon — snemeHT u 21.11.2023  https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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npoctoe BeuiecTBo. O30H

dusnyeckue U XUMUYECKHAE CBOMCTBA

22 KHCJIOpO/Jia (peaKIuu OKUCICHUS bubmmorexa [TOK
posa tpeatt ’ 23.11.2023  https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoOblI MOTy4YeHHS KHCIIOpO/ia B
23 nabopaTopuu }I/’an OMBIMHerHciTH bubmorexa HOK
patop P ’ 28.11.2023  https://m.edsoo.ru/ff0d497a
[TpuMeHeHne Kucaopoa
TennoBoii 3 PeKT XUMUIECKOM
24 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXUMHYECKOM ypaBHEHUH, IK30- U 30.11.2023  https://m.edsoo.ru/ff0d4790
SHJOTEPMHUCCKHUX PEAKIIHIX
TommBo (HedTh, yroiab U METaH).
25 3ar }ISHGI-EI/ICq];OS . a, CIIOCOOBI z:ro bubmorexa LHOK
P AR, 05.12.2023  https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHHS
[IpakTuueckas pabora Ne 3 o Teme
26 «[Tonydenue u coOMpaHue KHCIOPOIa bubmmorexa [JOK
e P PO, 07.12.2023  https://m.edsoo.ru/ffoddae?
U3YYCHUE €T0 CBOWCTBY
97 Bonoponx — anemeHT u pocroe bubnuoreka [IOK
BemecTBo. Haxoxxnenue B mpupoe 12.12.2023  https://m.edsoo.ru/ff0d4dd0
28 dusnveckue U XMMAYECKUE CBOMCTBA bu6mmorexa [IOK
Boziopoaa. [Ipumenenue Bogopoaa 14.12.2023  https://m.edsoo.ru/ff0d4ddo
29 [ToHsTHE O KUCITOTAX M COJISIX bubmorera [JOK
19.12.2023  https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoTy4eHus BOAOPOia B bubnmoreka [JOK
nabopaTopuu 21.12.2023  https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
31 «[Tony4yenue u cobupanue Bogopoa bubmmorexa [TOK
7 P AOPOAS, 26.12.2023 https://m.edsoo.ru/ff0d4f42

W3yYEHHE €ETO CBOWCTB)



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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MomnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo 28.12.2023  https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOJIHYECTBA
33 BEIIIECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [JOK
. o 09.01.2024 https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MM 00BbEMY
Brruncnenust 006EMOB ra3oB 1o
34 aBHEHUIO PEAKIIMH Ha OCHOBE 3aKOHA bubmorexa LHOK
P N P . 11.01.2024  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIECHUH Ta30B
35 ®du3nyeckue U1 XUMHYECKUE CBOMCTBA bubnuorexa [JOK
BOJIbI 16.01.2024  https://m.edso0.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 00 bubnuorexa [JOK
WHIUKATOpax 18.01.2024  https://m.edsoo.ru/ff0d59e2
Bopna xak pactBopurens. HacbllieHHbIe
37 u HI;HaCBIpeHHBIIe) acCTBOPBI B bubmorexa HOK
HICHIHBIE PACTEODEL 23.01.2024 https://m.edsoo.ru/ff0d5bAa0
MaccoBas 10J1s1 BEIIECTBA B PAaCTBOPE
[TpakTuyeckas padora Ne 5 o teme
38 «IIpuroroBiieHne pacTBOpOB C bubnuoreka [IOK
onpeeEHHON MacCOBOM J10yIe 25.01.2024  https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 KonTtponbHast padora Ne2 o treme bubnnoreka [JOK
«Kucnopoa. Bonopon. Boga» 30.01.2024 | https://m.edsoo.ru/ff0d6342
40 OKcuIbl: COCTaB, KJIacCuUKaIs, bubnuotexa [JOK
HOMEHKJIaTypa 01.02.2024  https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa [JOK
’ P 06.02.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Kinaccuduxams, bu6mmoreka [IOK
HOMEHKJIaTypa 08.02.2024  https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

[TonmydyeHue 1 XUMHYECKHUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHMI 13.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bu6mmoreka [IOK
HOMEHKJIaTypa 15.02.2024  https://m.edsoo.ru/ffOdfee2
45 [TonyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHCJIOT 20.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIIATypa,
46 CHOCOéIf I10JI )CHI/I}I XI/IMI/I‘{Z(I:)KI/IC bubmmorexa [TOK
y YACHI, 22.02.2024  https://m.edso00.ru/00ad9474
CBOIiCcTBa
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX 27.02.2024  https://m.edsoo.ru/00ad9b7c
COEIUHEHUI))
48 I'eneTnyeckas CBsI3b MEXKIy KilaccaMu bubnunorexa [JOK
HEOPTraHUYECKUX COCTUHECHUI 29.02.2024 | https://m.edsoo.ru/00ad9a50
49 O06o0011eHre U cucTeMaTH3alus bubmmoreka [JOK
3HAaHUHU 05.03.2024 | https://m.edsoo.ru/00ad9ch?2
KonTponsHnas pabora Ne3 no teme
50 "OCHOBHEIE KJIaCCHI HEOPTaHUYECKHUX bubmmorexa LHOK
. P 07.03.2024  https://m.edsoo.ru/00ad9ela
COCAUHECHUI
[TepBBIe TOMBITKY KIIACCH(PUKAITAN
51 XUMHYECKHX 3IeMeHTOB. [loHsTHE O bubnnorexa [IOK
' 12.03.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMCHTOB
Ilepronnueckuii 3aKOH U
52 [Teproanueckast cucTeMa XUMHUECKUX bubmiorexa LIOK
p 14.03.2024  https://m.edsoo.ru/00ada52¢c
snemenToB 1. . MenneneeBa
53 ITepuoanr TG, TTOATPYIIIIBI bubmmorexa [TOK
PHOEL TPYTHISL, TOMPY 19.03.2024  https://m.edsoo.ru/00ada52c
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Crpoenue atromoB. COCTaB aTOMHBIX

bubmuoreka [JOK

>4 snep. M3oTombl 21.03.2024 @ https://m.edsoo.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000T0YCK
55 aToMOB 3JieMeHTOB [lepuoanueckoii bubmmorexa [JOK
02.04.2024  https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTepucTuKa XMMHYECKOTO
56 3JIEMEHTA TI0 €ro MOJIOKEHHUIO B bubnnoreka [JOK
[Tepunoanueckoii cucreme /. U. 04.04.2024  https://m.edsoo.ru/00ada824
Menneneena
3unauenue [lepuonnyeckoro 3aKkoHa
57 JUIS pa3BUTHs HAyKU U npakTuku. 1. W. bubnnoreka [JOK
MeHeneeB — y4€HbI, IEAAror u 09.04.2024 | https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuoteka [JOK
XUMUYECKHUX AJIEMEHTOB 11.04.2024  https://m.edsoo.ru/00adaab8
59 HonHas xuMuueckast CBsi3b bubmorexa HOK
16.04.2024  https://m.edsoo.ru/00adac34
60 KoBasneHTHas nossspHas XUMHU4ecKas bubnuoreka [IOK
CBSI3b 18.04.2024  https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenossspHas XUMUYeCKas bubnnoreka [JOK
CBSI3b 23.04.2024  https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 (CTeIeHb OKHCIeHILA 25.04.2024  https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE bubnuorexa [IOK
peakiuu 02.05.2024 | https://m.edsoo.ru/00adb076
64 OKHCIHUTENN U BOCCTAHOBUTEIHN bubmmorexa [OK
07.05.2024  https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 o teme bubmuorexa [JOK
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«CrtpoeHue atoma. XMMUYECKast 14.05.2024  https://m.eds00.ru/00adb486
CBSI3b»
66 PesepBublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
CUCTEMAaTH3alMsl 3HAaHUH 16.05.2024  https://m.edsoo.ru/00adb33c
67 PesepBHblii ypok. O6006111eH1E 1 1 bubnmoreka [JOK
CUCTEeMAaTH3aIusA 3HaHUI 21.05.2024 @ https://m.edsoo.ru/00ad9ch2
68 Peseprublit ypok. O6o0IIeHNE U 1 bubnnorexa [HOK
cucreMaru3anus 3HaHuil 23.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
[Tepuoanyueckuii 3aK0H.

1 [Tepnoguueckas cucrema 1 bubnnoreka [JOK
XUMUYecKux anemeHTos Jl. . 05.09.2023  https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B H3MEHEHHUH

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 bubmorexa HOK

R 07.09.2023  https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukamus 1 HoMeHKIaTypa 1 bu6mmoreka [IOK
HEOPTraHWYECKUX BEILECTB 12.09.2023  https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTATIMYECKUX PEIIETOK 14.09.2023  https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 I1 i 1 1
«[ToBTOpEeHue u yrnyOaeHue 3HaHUH 10.09.2023
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiaccay

6 Knaccudukanus xumuaeckux 1 bubnnoreka [JOK
peaxkuuii Mo pa3InyHbIM IPU3HAKAM 21.09.2023 @ https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. [ToHsITHE O TOMOTE€HHBIX U 1 bubmorera [JOK
PEarIn. 26.09.2023 = https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKIIHSIX
[Tonsarue o xumMu4eckom

8 aBHOBecHH. PaKTOPbI, BIUSIONINE 1 bubmmorexa LIOK
P ' PeL . 28.09.2023  https:/m.edsoo.ru/00adc28c

Ha CKOPOCTbh XUMHUYECKON pPEeaKInu U
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IMOJIOKCHHUEC XUMHUYCCKOI'O
paBHOBECUA

OKHCIUTEIBFHO-BOCCTAHOBUTEIBHBIC

bu6mmoreka [IOK

9
peakiuu 03.10.2023  https://m.edsoo.ru/00adcade
Teopust 37EKTPOIUTUYECKOMN
10 nccoruanuu. CuibHbBIE U ci1a0ble bubmoreka LOK
A HHat. 05.10.2023  https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni bubmaorexa LJOK
P peartt 10.10.2023 = https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHHMU B CBETE MPEACTABICHHI bubnuorexa [JOK
00 3JIEKTPOIUTUYECKON 12.10.2023  https://m.edsoo.ru/00add5d8
IUCCOLIMAINT
XUMHYECKHE CBOMCTBA COJIEU B
13 CBETE IIPEICTABIEHUN 00 Bubmorexa ITOK
P 5 17.10.2023  https://m.eds0o.ru/00add8h2
AIIEKTPOJIATUICCKON JTUCCOITHAITUT
14 ITonsiTHE 0 THAPOIU3E COJIEH Bubmorexa ITOK
AP 19.10.2023  https://m.edsoo.ru/00add9d4
15 O06o01IeHre 1 cucTeMaTu3aIus bubnuoteka [JOK
3HAHUU 24.10.2023 | https://m.edsoo.ru/00addd12
[TpakTiueckast paborta Ne 1.
16 «Pemienne 3xcriepuMeHTaIbHbIX bubmmorexa [JOK
26.10.2023  https://m.edsoo.ru/00addbfa
3a1a49y
KonTtponbHast padota Ne2 o reme
17 «IIIEKTPOIUTUYECKAS IUCCOIMALIN Eubmiorexa I[OK
P g HHAL. 07.11.2023  https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B paCTBOPAX)»
18 OO01mast xapakTepuCTHKA TAJIOTCHOB. bubnnoreka [HOK
XVMHYECKUE CBOWCTBA HAa IPUMEpPE 09.11.2023  https://m.edsoo.ru/00addfe2
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xJiopa

XnopoBogopoa. CossiHast KUCIIOTa,

19 XUMUYECKHE CBOMCTBA, MOJTYyUYCHUE bubmmorexa [IOK
> HOAYHEHHE, 14.11.2023  https://m.edsoo.ru/00ade104
MPUMEHCHUE
[TpakTuueckas padota Ne 2 o Teme
20 «[Tomydenne CoaTHON KUCIOTHI bubmorexa LHOK
YHCHTE €07 ’ 16.11.2023  https://m.eds00.ru/00ade348
U3y4eHue e€ CBOWCTBY»
Boruncnenus o ypaBHEHUAM
21 XUMUYECKHUX PEaKIUi, €CITH OJUH U3 bubmmorexa LIOK
PEAIIUTH, 8 21.11.2023  https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
99 OO6m1as XxapakTepucTUKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymisr 23.11.2023 @ https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKAIIUY CEPHI.
93 Haxoxnenue cepol u €€ coeqMHEHU N bubnunorexa [JOK
B IIpHUpojie. XMMHUECKHUE CBOICTBA 28.11.2023 @ https://m.edsoo.ru/00ade64a
Cephl
24 CepoBoaopoj1, CTpOEHHUE, bubnnoreka [JOK
dbuznyeckue 1 XUMHUYECKHe CBONCTBA 30.11.2023  https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 ¢du3nueckrue 1 XUMHUYECKHE bubmmorera LOK
. 05.12.2023  https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHHE
XUMUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE TIPOMBIIIICHHOTO CII0c00a
26 MIOJIyYEHUS CEPHOU KUCIIOTBI. bubnnoreka [HOK
XVMHYECKOE 3arpsi3HEHUE 07.12.2023  https://m.edsoo.ru/00adec8a
OKPYXKArOIIeH Cpellbl COeAMHEHUSIMU
cephl
27 Brrauciienre MaccoBoii 1OIM BEIXOA bu6mmoreka [IOK
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MPOJYKTA PEAKIIUU 12.12.2023  https://m.edsoo.ru/00adec8a
OO01mast XxapaKTEpPUCTHKA JIEMEHTOB
08 VA-rpynmnsl. A30T, bubnuoreka [IOK
pacrpocTpaHeHue B PUPOJIE, 14.12.2023  https://m.edsoo.ru/00adeea6
du3nYECKre 1 XUMUIECKHIE CBOHCTBA
AMMUaK, ero Gpu3nvecKue u
29 XUMUYECKHE CBOMCTBA, IMOJTyYeHUE U bubmmorexa HOK
> HOYH 19.12.2023  https://m.edsoo.ru/00adf004
IPUMCHCHUE
[TpakTrueckast pabota Ne 3 o teme
30 «[Tony4yeHre aMMuaka, U3y4eHHue ero bubmorera [JOK
. > MY 21.12.2023  https://m.edso00.ru/00adf180
CBOWCTBY
31 A3oTHas KUCI0Ta, e€ (PU3NIeCKHe U bubnuorexa [JOK
XUMHUYECKHUE CBOKCTBA 26.12.2023  https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aAMMOHHS B KQUeCTBE MUHEPATHHBIX
32 ynoOpeHuit. XuMu4yeckoe Bubmiorexa LIOK
) . 28.12.2023  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COETMHEHUSIMU a30Ta
®ochop. Okeun pocdopa (V) u
33 @ch;p;aﬂKHCH%;aiéi;ngiKHeII bubmorera [JOK
P . 09.01.2024  https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnons3oBanue pochatos B
34 KaueCTBE MHUHEPAIbHBIX yI00pEHUH. bubnmoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI 11.01.2024  https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B
35 npu Eﬂe $H3;iec;iep1xnmuqecxne bubmorexa IOK
PHPOE, 16.01.2024  https://m.edsoo.ru/00adfd9c

CBOMCTBA
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Oxkcupsl yraepoaa, ux Gpusndeckue u
XUMHYECKHE CBOWCTBA.

bubmuoreka [JOK

36
DKOJIOTHYECKUE TTPOOIIEMBI, 18.01.2024  https://m.edsoo.ru/00adfebe
CBsi3aHHBIE C OKcHIOoM yrieposa (1V)
37 VYronbHas KucioTa u e€ coiu bubmmorexa [JOK
23.01.2024  https://m.edsoo.ru/00ae006c
[TpakTiueckast pabota Ne 4 o Teme
38 "ITosrydyeHune yrieKucioro rasa. bubnuoreka [IOK
KauecTBenHnas peakuust Ha kKapOOHaT- 25.01.2024  https://m.edsoo.ru/00ae027e
roH"
[TepBoHavaIbHBIC TOHATHS 00
39 OpPraHWYECKHUX BEIIECTBAX KaK O bubmorexa HOK
P 30.01.2024  https://m.edsoo.ru/00ae054e
COCTMHEHUSX YTIepoaa
40 Kpemnwnii u ero coenuHeHUs bubmmorexa [TOK
P 01.02.2024  https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5.
41 Pemenne skcnepuMeHTaIBHBIX 33124 bubnnoreka [JOK
o TeMe «BakHelie HeMeTaIbl U 06.02.2024  https://m.edsoo.ru/00ae0bf2
UX COCTUHEHUS
KonTponbnas padota Ne3 o teme
42 «BaxHeue HEMETaIbl U UX bubmorera [JOK
08.02.2024  https://m.edsoo.ru/00ae0el18
COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJLIOB.
43 Merannmndeckas CBsI3b U bubmuorexa [JOK
MeTaJUTMIecKasi KpUCTaTMIecKast 13.02.2024  https://m.edsoo.ru/00ae103e

pemérka. Pu3ndyeckKre CBOMCTBa
METAJIJIOB
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XMMHYECKHE CBOMCTBA METAJLJIOB.

44 DIIEKTPOXUMHUUECKUAI P Eubmorexa ITOK
P . P 15.02.2024  https://m.edso0.ru/00ae1156
HaIpsHKEHUH METaNIOB
O061me crnocoObl MoTy4eHHs
MeTaiuioB. CruraBel. BerauciieHus mo
45 aBHEHUIM XUMHYECKUX PEAKIIUUA Eubmorexa ITOK
P Deaiii, 20.02.2024 = https://m.edso0.ru/00ae1156
€CJIM OJTMH U3 PEarcHTOB COJCPIKHUT
pUMeCcH
46 IToHsaTre 0 KOPPO3UU METAILIOB Bubmorexa ITOK
PP 22.02.2024  https://m.edsoo.ru/00ael278
bubmuorexa [JOK
47 IHenoumpie MeTambl 27.02.2024 | https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ TUAPOKCUJIBI HATPUS U bubnuorexa [JOK
KaJus 29.02.2024 @ https://m.edsoo.ru/00ae14b2
49 [llenouHO3eMeTbHBIC METAILIBI — bubmuorexa [JOK
KaJIBIUI U MarHui 05.03.2024 = https://m.edsoo.ru/00ael15e8
50 Baxueiiime coeIMHEHN KaJIbIUA Bubmorexa ITOK
. H 07.03.2024 | https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN 12.03.2024
59 JKEcTKOCTh BOABI U CITOCOOKI €& bubmuorexa [JOK
YCTpaHECHHSI 14.03.2024  https://m.eds00.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "XEcTKOCTL BOABI 1 METOAEI €€ Eubmiorexa I[OK
" 8 8 19.03.2024  https://m.edsoo.ru/00aelaed
yCTpaHCHUS
N bu6mmoreka [IOK
>4 AmomHHHi 21.03.2024 | https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA U bubmuorexa [JOK
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TUAPOKCHIA 02.04.2024  https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
%6 Keneso 04.04.2024  https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI M COJIU JKeJe3a bubmuoreka [JOK
(1) u xene3a (111) 09.04.2024  https://m.edsoo.ru/00ae35e6
58 O06001IeHNEe U CHCTeMAaTH3aIINS
3HAHUH 11.04.2024
[TpakTuueckast paborta No 7.
59 Pemenue skcnepuMeHTAIbHBIX 3a7a4 bubnnoreka [JOK
o Teme «BakHeime MeTaibl U UxX 16.04.2024  https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEAKIIHii, €CIU OJIUH U3
60 peareHToB /1aH B U30BITKE WU bubnuoreka [IOK
COJICPXKUT pUMeCH. Berancienus 18.04.2024  https://m.edsoo.ru/00ae1750
MacCCOBOH JIOJTM BBIXOJIa MPOTYKTa
peakuu
61 O06o011eHre U cucTeMaTu3alus
3HAHUHU 23.04.2024
KonTtponbHas padora Ne4 o reme
62 «BaxxHeunme MeTalibl U UX 95.04.2024
COCTUHEHUS
63 BemectBa u maTepuansl B bubnuorexa [JOK
MOBCEHEBHOM KU3HU YEIOBEKa 02.05.2024  https://m.edso0.ru/00ae3f50
64 XHMHYECKOe 3arpsi3HeHue bubnuoreka [IOK
OKPY’KaIOIIECH CPeIbI 07.05.2024  https://m.edsoo.ru/00ae4270
65 Ponp xumun B penieHnu bubnuoreka [IOK
AKOJIOTHYECKUX MPOOIeM 14.05.2024  https://m.edso0.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

66 PesepBHeiit ypok. O600ICHHE U 1 bubnmoreka [JOK
cucTeMaru3anus 3HaHuil 16.05.2024  https://m.edsoo.ru/00ae0dOa
67 PesepBublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
CcHUCTeMaTH3aIrs 3HaHUN 21.05.2024  https://m.edsoo.ru/00adb33c
68 PesepBHblii ypok. O6006111eHNE U 1 bubnmoreka [JOK
CUCTEeMAaTH3aIusA 3HaHUI 23.05.2024 @ https://m.edsoo.ru/00ad9ch2
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumus. 8 kiacc: yueOHuK 115 o0ieo0pa3zoB. Opranuzanuii /O.C. ["aGpuensH,
N.T". Octpoymos, C.A. Cnankos - M.: IIpocsemenue, 2020. - 175 c.;

Xumus. 9 knacc: yueOHuk 11 o0ieoopaszoB. Opranuzanuii /O.C. [NabpuensH,
N.T". Octpoymos, C.A. Cnankos - M.: IIpocsemenue, 2019. - 223 c.;



		2023-10-17T10:35:48+0500
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ВАРЬЕГАНСКАЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ СРЕДНЯЯ ШКОЛА"




