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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE OCHOBHOTO 00mero o0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTenbHO MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHus, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha ocHOBe (eaepalibHOM pabodeil mporpaMMel
BOCIIUTAHUS U C y4ETOM KOHIICTIIIMK TIPETOJaBaHus yueOHOT0 IpeaMeTa « XUMUS
B 00pa3oBarteNbHbIX opranuzanuax Poccuiickoin @enepanuu.

[Iporpamma Mo XUMUM JACT NPEACTABICHUE O IMENsIX, OOIIel CTpaTeruu
oOy4eHMs, BOCHUTAaHUS W Pa3BUTUS OOYyYalOIIMXCS CpeACTBaMU y4eOHOTO
npeamera, YCTaHABIIUBAET 00s3aTeNbHOE IpEAMETHOE COJZIepKaHHUe,
npeAycMaTpUBaeT paCIpEee/ICHUEe €ro Mo KilaccaM M CTPYKTYpUPOBAaHHE IO
pazienaM M TeMaM NporpaMMbl IO XHUMHH, OINpPENEseT KOJUYECTBEHHBIC WU
KaueCTBEHHbIC XapaKTePUCTUKU COJICp>KaHMUs, PEKOMEHYEMYIO
MOCJEAOBATEILHOCTh HU3YUYCHUSI XUMHM C YYCTOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBs3€H, JIOTUKM  y4eOHOro Tpolecca, BO3PACTHBIX
0COOEHHOCTEeW  OO0ydaromuxcs, ONpeaesieT BO3MOXHOCTA —TMpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTesbHOM
MporpaMMbl Ha YPOBHE OCHOBHOIO 0O0Illero 0Opa3oBaHuUs, a TakKKe TPeOOBaHUN K
pe3ynbTaTamM 00y4YeHUs XMMUU Ha YPOBHE IIeJIe U3YUYEeHHS MIPEAMETa U OCHOBHBIX
BHUJIOB Y4COHO-ITIO3HABATEIIBHOM JIEATEIIBHOCTH OOYYaromerocss 10 OCBOCHHIO
y4eOHOTr0 Co/IepKaHMs.

3HaHUWE XWMUU CIYKUT OCHOBOM Jisi (DOPMHUpPOBAHUST MHUPOBO33PEHHUS
00yyaroIierocs, €ro MnpeacTaBJICHUN O MAaTepUAIBHOM €IUHCTBE MHPA, BaAXKHYIO
posib UrparoT (HopMUpyEMbIE XUMHEH MNPEICTABICHUS O B3aWMOIPEBPAIICHUSIX
SHEPTUd U 00 DBOJIOLUMU BEIIECTB B MPHUPOJE, O MyTSAX PEHICHUS TI00ATbHBIX
npoOJjieM YCTOMYMBOIO Pa3BUTHS YEJIOBEUYSCTBA — CBHIPbEBOM, YHEPreTHYECKOM,
MUILEBOM U DKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHCHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEM IS CaMOpPa3BUTUA |
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €¢ 00111ei U (PYyHKIITMOHATBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ] B (DPOPMUPOBAHUE MBIIICHHUS U TBOPUECKUX CITOCOOHOCTEM
OOy4JarommMxcs, HABBIKOB WX CAMOCTOSITCIBHOW  Y4EOHOW  JIESITEIBHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCIICOBATEILCKUX YMEHUM, HEOOXOIUMBIX Kak B
MMOBCETHEBHOM JKU3HU, TaK M B TPO(PECCHOHATILHOMN eI TEIbHOCTH;

3HAKOMHUT CO CHEHU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3MJIsi[]a HA €IMHCTBO MPUPOJIBI U YETIOBEKA, SIBJIIETCS] OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYaIOuXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
-HAY4YHBIM 3HAHUAM, K IPUPOJE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B 9KOJOTUYECKOE
o0pa3oBaHHE 00YUYaIOITUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XUMHUHU OOECIEUMBAIOTCS CHEIU(PUKOIM
colepKaHUsl ~ y4eOHOro  NpeIMeTa, KOTOpbIM  SBIAETCS  NEJAaroru4yecku
aJIalITHPOBAHHBIM OTpakeHHEM 0a30BOI HAYKH XMMHM Ha ONPEAEICHHOM 3Tale e¢
pa3BUTHS.

Kypc xumumn Ha ypoBHE OCHOBHOTO OOIIEr0 0Opa30BaHUsS OPUEHTUPOBAH Ha
OCBOCHHME OOYyYarOUIMMHUCA CUCTEMBbI NEPBOHAYAJIBHBIX MOHATHI XUMHUHU, OCHOB
HEOPraHMYeCKOM XUMHUM M HEKOTOPBIX OTHEIbHBIX 3HAYUMBIX IOHSATUH
OpPraHUYECKON XUMUH.

CrpykTypa coaepxaHusl IporpaMMbl 110 XMMHUU C(hopMHpOBaHa Ha OCHOBE
CUCTEMHOTO moaxoAa K e¢ uzydeHuro. ColepKaHUE CKIIAJbIBACTCS U3 CUCTEMBI
MOHSATUH O XUMHUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI IOHIATHI O XUMUYECKON
peakuuu. OO0e 3TH CHUCTEMBl CTPYKTYpHO OpPraHMW30BaHbl MO MPHUHIMILY
MOCJIEIOBATEIBLHOIO Pa3BUTHS 3HAHUW HA OCHOBE TEOPETHUECKHUX MPEICTaBICHUI
Pa3HOIO YpOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona JI. . MenaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHHUS O CTPOEHUU aTOMa U XUMHYECKOU CBSI3U;

— TPEACTaBICHUA 00 DIEKTPOJUTUYECKOM JUCCOLMAIIMM BEIIECTB B
pacTBOpax.

Teopernueckue 3HaHUSL PacCMaTPUBAIOTCA HA OCHOBE HMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JpYroMmy, BBINOJHSASA (YHKUUM OOBACHEHHMS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS W BO3MOYKHOCTEH MPAKTUYECKOTO NPHUMEHEHUS U IOJyYEHHS
U3y4aeMbIX BEILECTB.

OcBoeHue mnporpaMMbl MO XHUMHHM  CIHOCOOCTBYeT  (OPMHPOBAHUIO
MPEACTABIICHUS] O XUMUYECKOM COCTaBISIIOLIEH HAYYHOM KapTHHBI MUPA B JIOTUKE
€¢ CHCTEeMHOW MPUPOJbl, LIEHHOCTHOIO OTHOLIEHHWS K HAay4YHOMY 3HAHUIO U
METO/laM TO3HaHUs B Hayke. V3ydeHHe XUMHUHU MPOUCXOAMUT C MPUBICYCHUEM
3HaHUU M3 paHee H3YyYEHHBIX Y4eOHBIX MpeAMeTOB: «OKpyKaroluid MHUp»,
«buonorus. 57 kiacce» u «®du3uka. 7 KIacey.

[Ipy wu3ydyeHMH XUMHUHM TPOUCXOAUT (OPMUPOBAHHE 3HAHUN OCHOB
XUMHUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUECKOMN
NESATEIbHOCTH YeJIOBeKa U KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBHI.
3amaya y4eOHOro MIpeIMeTa COCTOMT B (DOPMUPOBAHMM CHUCTEMbl XUMUYECKUX
3HAaHUW — BaKHEUIIHMX ()aKTOB, MOHATHI, 3aKOHOB U TEOPETHYECCKUX TOJIOKEHUH,
JOCTYMHBIX 0000IIEHNH MUPOBO33PEHUYECKOTO XapaKTepa, A3blka HAyKH, B



OpUOOIIEHMM K Hay4YHbIM METOJIaM TIO3HAHUS NpPU U3YYEHUM BEIIECTB U
XUMUYECKUX PEaKIuii, B (OPMUPOBAHUHN M PA3BUTUU TTO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHHMH B Y4eOHO-TIO3HABATEIBHON M Y4YEOHO-UCCIENOBATEIBCKOU
NEeATENbHOCTH, OCBOCHHMM IpaBui O€30MacHOro oOpalleHHs C BELIECTBAMH B
MOBCEHEBHOM JKU3HU.

[Ipu u3ydeHUU XMMUU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsSI BaAXKHOE
3HauYeHHE MPUOOPETH TaKUe 1eJ1, KaK:

— (opmMupoBaHME HWHTEUIEKTYallbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHIO PELICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HU;

—  HampaBJEHHOCTh OOy4YEHHs Ha CHUCTEMAaTHYECKOE MPHUOOIICHHE
oOydJaronmxcsi K CaMOCTOSITEJIbHOW TO3HABATENBLHON JIEATETbHOCTH, HAyYHBIM
METOJilaM MO3HaHUsI, (OPMUPYIOIUIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUHY;

— obecrieueHue yclIOBHM, CIOCOOCTBYIOMIMX MPUOOPETEHUIO O0YyYaIOIIUMHUCS
OMbITa Pa3HOOOPA3HON MAESATENBHOCTH, TMO3HAHWS W CAMOIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETECHIIMN), MMEIONINX YHHBEpPCAIbHOE 3HAUYCHUE IS
Pa3IMYHBIX BUJOB JCSITEIBHOCTH;

— (QopMupoBanue o00mel (QYHKIMOHAIBHOM U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCIIE YyMEHUH OOBSCHATb W OICHUBATH SIBJICHUSA
OKPYXKAIOIIET0 MHUPA, WCIOIb3ys 3HAHUS U OIBIT, MOJYYCHHBIC NMPU HU3YUYECHUU
XUMUH, TPUMEHITh WX TPH PEHICHHH MPpoOJIeM B TOBCEAHEBHON JKM3HU W
TPYAOBOM JAEATENBHOCTH,

— ¢opMupoBaHne y OOyYarOMIMXCS TYMaHUCTHYECKHX OTHOIICHUH,
MOHUMaHUS TCHHOCTH XWMHYCCKMX 3HAHUW JJIs BBIPAOOTKH IKOJOTHUYCCKU
11eJIECO00Pa3HOro0 TMOBEACHUS B OBITY U TPYIOBOW JESATENBHOCTH B IIEJIAX
COXPaHEHHMS CBOETO 3710POBbS U OKPY’KAIOIIEH MPUPOIHON CPEBI;

— pa3BUTHE MOTHUBAIMU K OOYUYEHMIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHMI0 HA OCHOBE YCBOEHHS OOIEYEIOBEUYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOQUIIA M HANPaBICHHOCTH JATbHEUIIETO
oOy4eHwusI.

OOmiee YMCIO YacoB, OTBEICHHBIX [UJISI W3YYCHHUS XHMHH Ha YPOBHE
OCHOBHOTO 00111er0o 00pa3zoBaHusi, coctapiyisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2
Jaca B Hezlelno), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO).



COIEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHbIC XUMHYECKHE MOHATHS

[Ipenmer xumuun. Ponb XUMUK B )KM3HU YEJIOBEKA. XHMUSA B CUCTEME HaYK.
Tena wm BemecTtBa. PU3NUYECKHME CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHUE
BelecTB. [loHsATHE O MeTOgax MO3HAHWS B XMMHH. UHCTBIE BEIIECTBA U CMECH.
CniocoObl pa3fienieHust CMeceil.

ATOMBI W MOJEKYJbl. XUMHUYECKUE »HIeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocTbie 1 clioKHBIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass (opmyna. BajneHTHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKkOH TMOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAsT AaTOMHas Macca.
OtHocuTenbHas MOJEKYIsipHas macca. MaccoBasi 10JIsl XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHHUHU.

KommuectBo BemectBa. Monbs. MossipHast macca. B3anmMoCBsI3b KOJIMYECTBA,
Macchl M 4YHUCJa CTPYKTYPHBIX €IMHHUIl BemecTtBa. Pacuerel mo ¢dopmynam
XUMHAYECKUX COCTMHEHUMN.

Du3NYECKUEe U XUMHUYECKUE SIBICHUSA. XUMUYECKAS pEaKlUs U €€ IPU3HAKU.
3aKOH COXpaHEHMs MacChl BEIIECTB. XUMHUYecKue ypaBHeHMs. Knaccudukarms
XUMUYECKUX PEaAKINil (COeIUHEHUS, PA3JI0OKEHUS, 3aMEILIEHNs, OOMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYAOH, MpaBWjiaMu padOThl B Ja0OpaTOpUu M
npueMaMu oOpallleHus ¢ Ja00paTOPHBIM 00OPY/IOBAaHUEM, U3YYEHHE U ONMCAHUE
(¢u3nuecKkux CBOMCTB 0OOpa3lloB HEOPraHWYECKUX BEIIECTB, HaOIIOJEHUE
¢usnueckux (MIaBJICHUE BOCKA, TasHHUE JbJa, pAacTUpaHUWE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAILMS BOJbI) U XMMUYECKUX (TOPEHUE CBEYM, MPOKAJIMBAHUE
MEJTHOM MPOBOJIOKH, B3AMMOJICHCTBHE MeJa C KHCIIOTOW) SIBIEHUI, HAOI0IeHnEe U
ONMKCaHUe MPU3HAKOB MPOTEKAHUS XUMUYECKUX peakluil (pasyioKeHue caxapa,
B3aMMOJICICTBHE CEPHOM KHUCJIOTHI C XJIOPUIOM Oapusi, pa3ioxKeHUE THIPOKCUIA
Menu (II) mpu HarpeBaHuu, B3aUMOICICTBUE Kene3a ¢ pacTBopoM conu menu (II),
M3Yy4YEeHHE CIIOCOOOB pa3/iejeHHs] CMECEW: C MOMOIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBaHUE, JTUCTUIUIAIMS, XpoMaTorpadus, MPOBEICHUE OYUCTKUA MOBAPEHHOMN
coiyd, HaOJMIOJEHWE U  ONHCAaHWE  PE3yJbTaTOB  MPOBEICHUS  OIbITA,
WJUTFOCTPUPYIOUIETO 3aKOH COXPAaHEHHsS MAacChl, CO3JIaHHE MOJEIEH MOJIEKYJI
(1IapocTepKHEBBIX ).

BaskHejimue npeacTaBuTe 1 HEOPraHUYECKHUX BelleCTB



Bo3gyx — cmech ra3zoB. CoctaB Bo3ayxa. Kuciaopon — 3JIeMEHT M MPOCTOE
BemecTBO. HaxoxkaeHwe KucCiIopojga B mpuponae, (U3NYECKHE W XUMHUYCCKUE
cBoiictBa (peakmuu ropenus). Oxcumpl. [Ipumenenue xuciaopoma. CrmocoObl
MOJIYYCHHUST KHCJIOpPOJa B JIabopaTopwli M TPOMBINUICHHOCTH. KpyroBopot
Kuciopoza B npupojie. O30H — amioTponHast MoAu(UKaIUs KUCIOPOa.

TernoBolt 3(DPEKT XUMUYECKON peakIuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M HHAOTEPMHUYECKHE pEAKUHUH. TOIUIMBO: Yroib M METaH. 3arpsi3HEHUE
BO3/lyXa, YCHJICHHE MapHUKOBOTO d((PeKTa, pa3pyIieHrne 030HOBOTO CIIOA.

Bopopon — »memeHT M mpocToe BemecTBo. HaxoxaeHwe Bomopona B
npupojse, (Qunyeckue W XMMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyyeHus. KucnoTsl u conu.

Mounsipubiii - 00béM  Ta30B. Pacu€Tbl MO XUMHUYECKHM ypaBHEHUSIM.

dusnyeckue cBoMCTBA BOJBL. Bona kak pactBopureib. PacTBopsl.
HacepimieHHble 1 HEHACBHILIEHHBIE PAcTBOPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas f0Jisl BEIIECTBA B pacTBOpe. XUMHYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Posib pacTBOpOB B IIpupoAE U B )KU3HU 4esioBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsA3HeHne NpUpoAHbIX BOJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanus neopranmdeckux coeauHeHuit. Oxcuapl. Kriaccudukarms
OKCHUJIOB:  coJjieoOpa3ytoiie  (OCHOBHbIC, KHUCJIOTHbIC, aM(OTEpHBIE) U
HecoseoOpazyronue. Homenkiarypa okcuaoB. @DU3MYECKHE U XUMHUYECKHUE
cBOMCTBa OKCUJIOB. [lomyueHne okcuaos.

OcHoBanus. Krnaccubukaruss OCHOBaHUW: TICIOYM W HEPACTBOPUMBIC
ocHoBaHusA. HomeHknatypa ocHoBaHui. PuU3MYECKME€ U XUMHYECKUE CBOWCTBA
ocHoBaHuu. [losryyeHne oCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucior. duznueckue u
XUMHUYECKHE CBoMcTBa KHUCIOT. Psn aktuBHOCcTH MeTamnoB H. H. bekerosa.
[Tomy4yeHue KUCoT.

Conu. Homenkiarypa cosneid. @U3NUEeCKUe U XUMUYECKUE CBOMCTBA COJIEH.
[Tonydyenue comen.

['eHeTnyecKkas CBSI3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIMHEHMUM.

Xumuyeckuii IKcnepumenm:

Ka4eCTBEHHOE OIPEIECIICHUE COAEPkKAHUS KUCIOPOJia B BO3AYyXE, MOJYUYCHHE,
coOupanue, pacrno3HaBaHWE U W3YYEHHWE CBOWCTB KHUCJIOPOJa, HAOIIOJECHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOJAOM U YCIOBUS BO3HUKHOBEHHUS U
npeKpaiieHus ropeHust (mokapa), O3HAKOMJIGHHE C O0Opa3laMH OKCHIIOB H
OMMCaHUE HX CBOMCTB, MOJYy4Ye€HUE, COOMpaHUEe, paclio3HaBaHHE M W3Y4YEHUE
CBOMCTB BOJIOpoJia (rOpeHue), B3auMojieicTBUe Bojaopoaa ¢ okcuaom menu (1)
(BO3MOKHO HCIIOIB30BAHUE BHJICOMATEPHAIIOB), HAOIOIEHNE OOpAa3IOB BEIIECTB
KOJUYEeCTBOM 1 MOJb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIECTB C



pPa3IMYHONM PACTBOPUMOCTBIO, TMPUTOTOBJIEHHUE PACTBOPOB C ONPEACICHHOU
MacCOBOM J10JIel PaCTBOPCHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJIBI C METaJlJIaMU
(matpueM U  KaimbuueMm) (BO3MOXHO HCHOJIb30BAaHHE BHUACOMATEPHUAIIOB),
HCCeOBaHNEe OOpa3lloB HEOPTaHWYECKUX BEIIECTB  Pa3IMYHBIX  KJIACCOB,
HaO0JII0/ICHHE U3MEHEHUsI OKPACKU MHAMKATOPOB B pacTBOpPaX KUCJIOT U IIEJIOYEH,
u3ydeHue B3auMmojeiicTBus okcuma meau (1) ¢ pacTBOpoM cepHOM KHCIIOTHI,
KUCJIOT C METaulaMH, PEaKIUN HEeUTpalu3aluuy, MNOJYYEHHE HEepPaCTBOPUMBIX
OCHOBAHUWM, BBITECHEHHE OJHOIO0 METa/ula JPYTHMM U3 PacTBOpa COJIA, PEIICHUE
AKCIEPUMEHTANIBHBIX 3a7a4 10 TeMe «BakHeilne Kiaccbl HEOPraHUYECKUX
COCIIMHCHUI.

IMepuoauueckuii 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHX
jieMeHToB JI. WU. MenaeneeBa. CrpoeHue aToMoB. XMMHYECKasi CBS3b.
OKHCIUTETIbHO-BOCCTAHOBUTE/IbHBIE PeaKIUuU

[lepBble TOMBITKH KIACCU(PUKAIMKM XUMHYECKUX dieMeHToB. [loHsitue o
Ipynmnax CXOJHBIX DJEMEHTOB (IIEJOYHbIE M IIEJIOYHO3EMEIbHbIE METALIBI,
raJIOr€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT aM(pOTEPHbIE OKCHIbI
Y TUAPOKCHUJIBI.

[Tepunonnueckunt 3akoH. [lepuonnyeckas cucremMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenpeneeBa. KopoTkonepuoaHas Y JIMHHONEPUOIHAS dbopmbl
[Tepuoanueckont cucreMsl xumuueckux 3nemeHtoB [[. 1. Menaeneesa. Ilepronsl
n rpynnbl. PU3NYECKHM CMBICI TMOPAIKOBOTO HOMEpPA, HOMEPOB IEPHOJA H
TPYNIBI 2JIEMEHTA.

Crpoenune atomoB. CocTaB aToMHBIX siiep. M3oromnbl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04eK aToMoB mepBbIX 20 XMMHYECKHUX  DJIEMEHTOB
[lepnogmueckonn cucrembl . M. MenneneeBa. XapaKTEepUCTUKA XUMHYECKOTO
3JIEMEHTA IO ero noJioxkeHuto B [lepuonnueckon cucreme /. 1. Menaeneena.

3aKOHOMEpPHOCTH M3MEHEHHUs paguyca aTOMOB XHUMHUUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUNIMYECKUX CBOMCTB I10 TPYIIIAaM U MEPHOIAM.

3nauenue [lepronnueckoro 3akoHa u [lepuoandeckoil CHCTEMbI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTHS Hayku M npaktuku. [[. M. MenpeneeB — ydeHbId H
rpaXKJaHuH.

Xumuyeckas cBa3b. KoBajieHTHast (TMOJIApHAsi M HEMOJSpHAsi) CBSA3b.
DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHusi. OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIUH.
[Tponecchl okucneHus u BOccTaHoBIeHUSI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuyeckuui IKcnepumenm:

H3yueHHe oOpasIloB BEIIECTB METAJIOB U HEMETAUIOB, B3aUMOJCHCTBUE
TUIPOKCHUAA MHKA C PACTBOPAMU KHCIIOT U LIEJIOYEH, ITPOBEICHUE OIBITOB,



WUIKOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  pEaKIU
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mesxcnpeomemmnbwie cea3u

Peanuzanmsi MEXNpeaMETHBIX CBS3€H NpHU W3YYEHUHW XHMHH B 8 Kiacce
OCYILIECTBJISIETCA 4Y€pe3 HCIOJIb30BaHUE KakK OOIIMX €CTECTBEHHO--HAYYHBIX
NOHSATUW, TAK U TMOHATHUH, SBISIOMIUXCSA CUCTEMHBIMU JJISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O IIUKJIA.

OO01Me ecTecTBEHHO--HAyUHbIE TOHATHUS: HAy4YHbIA (DAKT, TUIIOTE3a, TEOPHUs,
3aKOH, AaHaJIW3, CHUHTE3, KIacCupUKalUs, MEePUOAUYHOCTh, HAOIIOJICHHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE.

@usnka: maTepusi, aToM, OHJEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIHUJ,
U30TOIIbI, PaAUOAKTUBHOCTh, MOJIEKYJA, ANEKTPUUECKUIN 3apsij, BEIIECTBO, TEIIO,
00bEM, arperaTHO€ COCTOSIHME BEIIECTBA, ra3, PU3NUECKUE BEIUYUHBI, €IUHUIIBI
M3MEpEHUs, KOCMOC, TIJIaHEeThI, 3B€3/1b1, COJHIIE.

buonorus: hoTocunTes, ApIxanue, ouocdepa.

['eorpadusi: armocdepa, rumpocdepa, MHUHEpaTbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHUYeCKAasi peakuusi

[Tepuonuueckuii 3akoH. [leproanueckas cucTeMa XUMUYECKHUX 3JIEMEHTOB [1.
N. Mengeneea. CtpoeHue aTomMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMHUYECKUX DIIEMEHTOB TIEPBBIX TPEX NEPUOAOB, Kaiaus, KaJIbLUI U UX
COCIMHEHU B COOTBETCTBHUM C TIOJOKEHUEM »JJIeMEHTOB B I[leproandeckoii
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BemiecTBa: BUAbl XMMHUYECKOW CBA3U. THUIBI KPUCTATIMYECKHUX
pPELIETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT TUINA KPUCTALIMYECKON PELICTKU U
BUJa XUMHUYECKON CBSI3U.

Knaccuduxaiys 1 HOMEHKIIATypa HEOPTaHMYECKUX BEHIECTB. XUMHUECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IUYHBIM KJaccaM HEOPTraHUYEeCKUX
COCIMHEHU, TeHETUYECKasl CBSI3b HEOPTaHUUYECKUX BEIECTB.

Krnaccudukarms XuMuaeckux peakiyii o pa3IndHbIM MpU3HaKaM (TI0 YUCITy
M COCTaBy Yy4YacTBYIOIIMX B PEAKIUU BEMIECTB, MO TeruioBoMy HddexTy, mo
W3MEHEHUIO CTENEHEH OKHCIICHHS] XUMUYECKUX DJIEMEHTOB, MO0 0OpaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). JK30- U SHAOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMHUUECCKUE
ypaBHEHUS.

[TonsiTue o ckopoctu xumuueckod peaxuuu. Ilonsrre 006 oOpaTUMBIX U
HEOOpAaTUMBIX XUMUYECKUX peakmnusx. [IoHATHE O TOMOTEHHBIX U TETEPOTCHHBIX
peakuusx. [lonsitue o karanuze. [lonsTue 0 xumuyeckoM paBHoBecun. DAKTOPHI,



BJIIMAIOIIME HA CKOPOCTH XUMHYECKOMN pC€akKiyn MW IIOJIOKCHUC XHUMHUUYCCKOI'O

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  pEaKIMH,  DJEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM  PEAKIUHU. CocraBneHue ypaBHEHUM

OKHUCJIUTEIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIM €  HMCIOJb30BAaHHUEM  METOJA
AIIEKTPOHHOTO OaiaHca.

Teopus 3JIEKTPONUTHYECKONW TUCCOUMALUU. DIIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, aHnonsl. MexaHu3M AUCCOLMALMM BELIECTB C PA3JIMYHBIMU BUIAMU
xumudeckoit cBsizu. Crenensb qucconuanui. CUiabHbIE U C1a0ble SJIEKTPOJIUTHI.

Peakiun noHHOTO OOMEHa. Y ClIOBUS MPOTEKaHUS peaKIuii HOHHOTO OOMEHa,
MOJIHBIE W COKpAICHHbIE HWOHHBbIE YypaBHEHUs peakuuid. CBoilCTBa KHCIOT,
OCHOBAaHUM W CcOJiedk B CBETE TMPEICTABICHUH 00  AIEKTPOIUTUUYECKOU
nucconmanyu. KauecTtBeHHbIe peakiuy Ha HOHBI. [IoHATHE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHUE C MOJEISIMH KPUCTAIUIMYECKHX PEIICTOK HEOPTaHUYECKUX
BEIIECTB — METAJIOB U HEMeTauioB (rpadura U anmasa), CIOKHBIX BEIIECTB
(xJopuga HaTpusi), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pPEaKIuu
OT BO3ACHCTBUS pPa3NUYHbIX (HAaKTOPOB, MCCIECIOBAHUE AJIEKTPOIPOBOIHOCTH
pacTBOpPOB BEUIECTB, Npoliecca OUCCOUMALMM KHUCIOT, WIENOYed U  coyeu
(BO3MOKHO  HCHOJBb30BAaHUE BUJECO MATEpUAIOB), MPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ TPHU3HAKK  TMPOTEKaHUsT  peaKkIMii  HMOHHOTO  OOMeHa
(oOpazoBanue ocajaka, BbIJICICHHE Tas3a, OOpa30BaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOUIUX ~ MPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peakUui
(ropeHue, peakiuu pa3ioKEHUs, COCAUHEHUS), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C I[OMONIbIO KAUYECTBEHHBIX PpEAKLIHWA HAa HUOHBI, pEUICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertannbl u uX coeuHEeHUS

OO6mast xapakTepucTuka TrajoreHoB. (OCOOEHHOCTHM CTPOCHHS aTOMOB,
XapaKkTepHbIEe cTeneHn okucieHus. CTpoeHue u (pU3MvecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XWUMHUYECKHE CBOMCTBA Ha IPUMEpEe  XJopa
(B3auMozeicTBHE C MeETaUlaMU, HEMETallaMH, IIeso4yaMu). XJIIOPOBOJIOPO/I.
ConsiHast KHMCIIOTa, XMMHYECKUE CBOWMCTBA, IMOJY4YEHHE, NMpUMEHeHHe. JlelicTBue
XJIOpa W XJOPOBOJIOPOJA HA OpPraHu3M YeEJIOBEKAa. BakHeWIne XJIOpUIbl U HX
HaXO0KJEHUE B IPUPOJE.

O6miast xapakrepuctuka 3JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe CTeNeHU okucieHus. CTpoeHue M (pu3MUeckue CBOMCTBa
IPOCTHIX BELIECTB — KUCIOPOJa U CEPbl. AJUIOTPONHbIE MOAU(PUKALUK KACTOPOAa
U cepbl. XUMUYECKHe CBOMCTBa cepbl. CepoBOAOPO, CTpOeHUE, (PU3UYECKUE U
XUMH4YecKkue cBorcTBa. OKCUIBI Cepbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHUIOB.



CepHas kucnorta, (U3MYECKME M XUMUYECKHE CBOMcCTBa (00mMe  Kak
MpeICTaBUTENsT Kjacca KUCIOT U crneuurduyeckue). XUMHUYECKHE pPEaKIHH,
JeXallue B OCHOBE NPOMBIIUIEHHOTO CHOCcO0a MOJY4YEHUsI CEpPHOM KHUCIOTHI.
[Ipumenenune cepHoil KUCIOTHL. CONMM CEpHOW KUCIOTHI, KAUECTBEHHAs peaklys Ha
cynbdar-uon. HaxoxneHue cepbl M €¢ COCIMHEHUNW B MpUpoje. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpellbl COCIUHEHUSIMU Cephbl (KHCIOTHBIE OXKIIH,
3arpsi3HEHUE BO3/1yXa U BOJIOCMOB), CIIOCOOBI €T0 MPEeI0TBPAILICHUS.

OOmast xapaktepucTtuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHUS. A30T, paclpoOCTpaHEHUE B MPUPOJE,
dusnueckue U xumMudeckue ceorctra. Kpyrosopor azora B mpupozge. AMMUak, ero
du3nyueckrue 1 XUMHUYECKHUE CBOICTBA, MoydeHue 1 npuMenenue. Colid aMMOHUS,
X pU3NYECKUEe U XMMUUYECKHUE CBOMCTBA, NpUMeHeHue. KauecTBeHHast peakius Ha
MOHBl aMMOHUS. A30THas KUCJIOTa, ¢ MOJydeHHe, (PU3NYECKUE U XUMUYECKUE
CBOMCTBa (00OmIME Kak TMPEACTABUTENSI Kjlacca KHUCIOT U craenuduueckue).
Hcnonp30BaHne HUTPATOB M COJIEH aMMOHHUSI B KauyeCTBE MHUHEPaJIbHBIX
yoopenuil. XuMHU4ecKoe 3arpsi3HEHNE OKPYKAIOUIEH cpellbl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JOKIU, 3arpsi3HEHUE BO3JyXa, MOYBBI M BoAoemoB). dDocdop,
ajuioTponHeie Moaudukanuu docdopa, ¢umUeckre M XUMHYECKUE CBOMCTBA.
Oxkcup dochopa (V) u hocdopnas kucnora, puznueckue U XMUMUUECKHUE CBOMCTBA,
nonyuyenue. Mcnonb3oBanue pochaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUIA.

OO6mast xapakrepuctuka 371eMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTpOEHUS
aTOMOB,  XapaKTEpHblE  CTENEHW  OKUCJIEHMS.  YTJIEpoJ,  aJUIOTPOIHbIE
MOIU(pUKALMK, pPACIPOCTpaHEHHE B TMpupoAe, (usMueckue U XUMHUYECKUE
cBorictBa. Ancopomusi. Kpyrosopot yraepoaa B npupoje. OKCcUibl yriiepoaa, ux
¢usznyeckue W XUMHUYECKHE CBOWCTBA, JCWCTBHE HA JKUBBIE OPTraHU3MBI,
MOJyYeHUE U TNPUMEHEHHE. DKOJOTHYECKHE MpOOJeMbl, CBS3aHHBIE C OKCHUIOM
yriepoaa (IV), rumoresa r11o0anbHOrO MOTEIUICHUS KJIMMaTa, MMapHUKOBBIM
a¢ddekT. YroapHas KUCIOTa U €€ COJU, UX (PU3NYECKUEe U XMMHUYECKHUE CBOICTBA,
noilyueHne u TpuMeHeHue. KadecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEAUIIMHE, MPOMBILIJIEHHOCTH U CEIbCKOM
XO35HCTBE.

[TepBoHayanbHbIe TOHATHSA 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUIIEH, alleTUJIEH, 3TAHOJ, TIIMUEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie MCTOYHUKH YIJIEBOAOPOJIOB (yroyib, NPUPOAHBIA Ta3, HePTb),
MPOIYKThl HUX TepepadoTku (OEH3WH), MX POJb B OBITY U MPOMBIIIJICHHOCTH.
[TonsiTie 0 OUONOrMYECKU BaXKHBIX BEIIECTBAX: JKHUpaX, OelKax, yriieBojax — M ux
PO B OKU3HM uejoBeka. MaTepuaibHOE€ €IMHCTBO OpPraHUYECKHX |
HEOPTaHUYECKUX COCTMHEHUH.



KpemHuuii, ero ¢usmueckue M XUMHUYECKHE CBOICTBA, TMOJy4YeHUE U
npuMmenenue. CoeauHeHus KpemHus B mpupone. OOuue mnpencraBieHus o0
okcune kpemuus (IV) u kpemuueBoil kucinore. CUIUKAThl, UX UCIOJIH30BAHUE B
OBITY, B MPOMBINIJICHHOCTH. BaXHEHIIME CTPOUTEIhHBIE MaTEpPHAIBl: KEPaMHKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpoGiembl 0e30MacHOro0 MCHOJIb30BaHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B TOBCETHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISIHOM KHCJIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIUNA HAa XJIOPUA-UOHBI U HAOJIOJCHUE MPU3HAKOB
UX TPOTEKAHMs, OMbITHI, OTpaxaroume (HU3NYECKHe M XUMHUYECKHE CBOMCTBA
TaJIOT€HOB M HX COEAMHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHUIACOMATEPUATIOB),
O3HAaKOMJIEHHE ¢ oOpa3lamMu XJOpPUIOB (TaJOT€HUIOB), O3HAKOMJIEHHE C
oOpa3naMu  ceppl W €¢  COCAUHEHUSIMU  (BO3MOXHO  HCIOJIb30BAHUE
BHJICOMAaTEpHUAIIOB), HAOIOJEHHE TIpoliecca OOyriMBaHus caxapa Mmoj JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEpPHOM  KHUCIOTBHI, HW3yYEHHE XHUMHYECKUX CBOMCTB
pa30aBIIEHHON CEpHOM KUCIIOTHI, TPOBEICHNE KAYECTBEHHOM peakluu Ha Cyibdar-
MOH U HaOJoJeHUE MpHU3HAKa €¢ MPOTEKaHMs, O3HAKOMJICHHE C (PU3MUECKUMHU
CBOMCTBaMH a30Ta, (pocpopa M HUX COEIUHEHHHA (BO3MOKHO HCIIOJIb30BAHUE
BUJIEOMATEPUATIOB), 00pa3aMu a30THBIX U (OCHOPHBIX yAOOpPEHUH, MOTyUYeHuE,
coOupaHue, pacrno3HaBaHWE W M3yUYEHHE CBOMCTB amMMHaka, MPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U ¢GocdaT-uOH U U3yYeHUE MPU3HAKOB
UX IIPOTEKAHMS, B3aUMOJAEHCTBUE KOHLIECHTPUPOBAHHON a30THOM KUCJIOTHI C MEIBIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mojenen
KPUCTAJUIMYECKUX PEIICTOK anMmasa, rpaduta, (QyuiepeHa, O3HAKOMIIEHHUE C
IIPOLIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEMIECTB AKTUBHUPOBAHHBIM YTIEM U
YCTPOMCTBOM MPOTHUBOrasa, MOJy4eHHE, COOMpaHHe, PaCllO3HABAHUE U W3YUYEHUE
CBOWMCTB YIJIEKHCJIOTO Tra3a, MPOBEJCHUE KaueCTBEHHBIX peakiuii Ha KapOoHAT U
CUJIMKAT-UOHBl M M3y4YEHUE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMJICHUE C
OPOAYKIIMEN CHJIMKATHOW MPOMBIIIJIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe «Baxxuenmme HeMeTabl U UX COEUHECHUSD.

MeTaJiibl U UX COCTUHEHUSA

OO6m1as XxapaKTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHHUH
ux mnoyoxeHus B Ilepuomnueckoil cucrteMe XuUMHUYECKUX »diaemeHtoB [J[. .
MenpneneeBa u ctpoeHus atroMoB. CTpoeHrne MeTaioB. MeTtaminueckas CBs3b U
METAJJIMYECKasi  KPUCTAJUIMYECKAs]  pEelICTKa.  DJIEKTPOXUMUYECKHH  psll
HanpspDKeHU MeTaiioB. @U3nyYecKre U XMMHUYECKHe CBOMCTBA MeTamioB. O0miue
CrocoObl MOJy4YeHUs: MeTayuioB. [loHSATHE O KOppPO3UMM METAIOB, OCHOBHBIE
CIOoCOOBI 3alUTHl UX OT Koppo3uu. CruraBel (CTalb, YYTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ X MPUMEHEHUE B OBITY U MIPOMBIIIIICHHOCTH.



[Ilenounsie mMeTambl: nojoxkeHue B Ileproanyeckoil cucreMe XMMHUUYECKHUX
anemeHTOB JI. 1. MenaeneeBa, CTpoeHME MX aTOMOB, HAXOXICHHE B MPUPOJE.
du3znyeckre U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusd U Kainusa). OKCuabl U
TUIPOKCUABI HATpusi W Kanus. [IpruMEeHeHuEe MICNIOYHBIX METAUIOB MU UX
COE€IMHEHUM.

IllemoyHO3eMeIbHBIE METAJJIBl MarHuii M KajJblIMH: IIOJIOKEHUE B
[lepuoanueckon cucreme xumuueckux siaemeHToB Jl. . MenneneeBa, ctpoeHue
MX aTOMOB, HAXO0X/JCHHUE B Ipupoic. PU3NUECKne U XUMUYECKNE CBOMCTBA MarHus
u Kajnpuus. BaxHeilmue coeauHEHUs] Kalblusl (OKCHA, THUIPOKCHUI, COJIH).
JKecTKOCTh BOJIBI M CIIOCOOBI €€ YCTpaHEHUS.

AuntoMuHUN: T1o0keHue B [lepuoanyeckoil cuCTEMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpoeHUE aToMa, HaxoxJaeHue B npupoaec. duszmueckue u
XUMHUYECKHEe CBOMCTBA altOMHUHUA. AMGOTEpHBIE CBOMCTBA OKCHJIA U THIAPOKCHIA
AJTIOMHHMUS.

Kenezo: nosmoxenue B [leprnoandeckoil CUCTEME XUMHUYECKUX 3JIEMEHTOB /I,
N. MenpgeneeBa, crpoeHue aroma, HaxoxiacHue B mnpupone. Duszmueckue u
XUMHYECKHEe CBOMCTBA xkese3a. OKCHUIbI, THAPOKCUABI U comu xkene3a (1) u sxxenesa
(1), mx cocTaB, CBOWCTBA U MMOJTYYCHHE.

Xumuyeckuii IKcnepumenm:

O3HaKOMJICHHE ¢ oOpas3laMd METaUIOB W CIUIABOB, HX (PU3HYECKUMHU
CBOMCTBAMHU, HW3YUYECHHE  PE3yJbTaTOB  KOPPO3MHU  METALIOB  (BO3MOXXHO
WCTIOJB30BAaHUE BUJICOMATEPUANIOB), OCOOCHHOCTEM B3aUMOJICUCTBUS OKCHJIA
KaIbllUSI W HAaTpUsi C BOJOM (BO3MOXKHO MCIIOJIB30BAHUE BHJICOMATEPUAIIOB),
HCCJICIOBAaHUE CBOMCTB KCCTKOM BOJBI, MPOIIECCA TOPEHUS Kejle3a B KUCIOPOJIE
(BOBMOXHO  HCIIOJIB30BaHHE  BHJEOMATEpPHAIOB), IPU3HAKOB  IPOTEKAHUS
KaYECTBEHHBIX PEAKIMi HAa MOHBI: MarHus, KajablMs, AJIIOMUHUS, UHKA, JKeJie3a
(1) u xene3a (II1), meau (I1), HaOarOEHUE U ONIMCAHKE TIPOIIECCOB OKPALTMBAHHUS
IJJAMEHW HWOHAMM HATpHsl, KaJlusd M Kajdblusd (BO3MOXKHO HCHOJIb30BaHUE
BHJICOMATEPUAIIOB), UCCIEAOBaHNE aM(pOTEPHBIX CBONCTB THAPOKCHIA AITFOMUHHS
Y THAPOKCHU/IA [IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 1o Teme «Baxueimme
METAaJJIbl M UX COCIUHCHUS).

Xumus 4 OKpy:KawIuas cpeaa

BemectBa u marepuasnbl B NMOBCEAHEBHOM KU3HM 4YeJOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XMMUYECKHUX peakiuii B ObiTy. [lepBas momomb mpu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKPYXarollel cpeabl (MpeaeibHas AOMyCTHUMAast
KOHIIeHTpaius BemecTs, Aanee — [[JIK). Pons xumuu B pernieHun 3K0JI0rHYeCKUX
npoosieMm.

Xumuueckuu IKCnepumenm:



u3ydeHue oOpaslioB MaTepuasioB (CTEKJIO, CIIaBbl METAJJIOB, MOJUMEPHbBIC
MaTrepuabl).

Mesxcnpeomemmnbwie cea3u

Peanuzanmsi MEXNpeaMETHBIX CBS3€H NpH W3YYEHUHW XUMHH B 9 Kiacce
OCYLIECTBJISIETCS. 4epe3 MCIOJb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W MOHSATUHN, SBISIOMIMXCS CUCTEMHBIMU ISl OTNIEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IHKJIA.

OO01Me ecTeCTBEHHO-HAyUHbIE MOHATHS: HAy4YHBIM (DAaKT, TUMoTe3a, 3aKOH,
TEOpHWs, aHalW3, CHUHTE3, KIacCUpUKaluUsi, NEPUOAUYHOCTb, HAOIIOCHUE,
AKCIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHUE, MOJEb, SBJICHUE, NaPHUKOBBIM
3 eKT, TEXHOIOT U, MaTepUAIIbI.

®duzuka: MaTepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU]I,
U30TOMBI, PATUOAKTUBHOCTh, MOJIEKYJa, JJICKTPUUECKUN 3apsii, MPOBOIHUKU,
MOJTYNPOBOJHUKHU, JUAJICKTPUKHU, (OTOAIEMEHT, BEIIECTBO, TEI0, OO0OBEM,
arperaTHOE COCTOSIHUE BEIIECTBa, I'a3, paCTBOP, PACTBOPUMOCTD, KpUCTAJUIMUECKas
peleTka, CruiaBbl, (PU3UYECKUE BEIUYUHBI, €IUHUIIBI U3MEPEHUS, KOCMHUUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3B€3/1bl, COTHIIE.

buonorus: ¢orocuntes, apixanue, Ouochepa, ’3KOCUCTEMA, MUHEPAIbHbBIC
yA00peHus, MUKPOAJIEMEHTHI, MaKpOAJIEMEHTHI, MUTaTEIbHbIE BEIIECTBRA.

['eorpadusi: armocdepa, rumpocdepa, MHUHEpaIbl, TOPHBIE TOPOJBI,
MOJIE3HBIE MCKOIIaeMblIe, TOTUIMBO, BOJHbBIE pecypcehl.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHsA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUSI MPOTrpPaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHUsI JTIOCTUTAIOTCS B XOA€ OOy4YeHUsS XUMUU B €JIMHCTBE Y4YEOHOU U
BOCIIUTATENBHON AEATEIIBHOCTA B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUHUCKUMHU
COIMOKYJIBTYPHBIMH W JIyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMHU, MPUHATHIMH B
oOllecTBE MpaBWJIaMH W HOPMaMH TMOBEJEHUS M CIOCOOCTBYIOT MpoIeccam
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMATIU3AIINKI 00yUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yNbTaThl  OTPAKAIOT  TOTOBHOCTh  OOydYaroluxcs
PYKOBOJCTBOBaTbCA CHUCTEMOM TMO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAUUWd W
paciIMpeHre ONbITa ICSITEILHOCTH Ha €€ OCHOBE, B TOM UUCJIC B YaCTH:

1) maTpUOTHYECKOT0 BOCITUTAHMA:

LIEHHOCTHOI'0 OTHOILIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAYyYHOMY HACIIEJIUIO, MOHMMAHUS 3HAYEHUS XUMUYECKOW HAyKH B JKHU3HU
COBPEMEHHOT0 00I11eCTBa, CIOCOOHOCTH BIAJETh JIOCTOBEPHOM HHGOpMAIMEH O
MEePEOBbIX JIOCTHKEHUSX M OTKPBITHSX MHUPOBOM U OTEUYECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOUCTBE MUpPa U OOIIECTBA;

2) rPasKAaHCKOT0 BOCTIMTAHUS:

MPEACTABJICHUSI O COLMAJIbHBIX HOPMAax M MOPaBWIAX MEXJIMYHOCTHBIX
OTHOIIEHUHN B KOJIJIEKTUBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-MCCIENOBATEeIbCKOM, TBOPUYECKOW W JIPYrUX  BHIAX
NEATEeIbHOCTH, TOTOBHOCTU K pPa3sHOOOpPa3HOM COBMECTHOM MAESATEIbHOCTH MpPHU
BBITIOJTHEHUM Y4YeOHBIX, TIO3HABATEIbHBIX 3a/a4, BBIMOJHEHUU XUMHYECKUX
AKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MPOCKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHUIO
M B3aWMOIIOMOIIM B TMpPOIECCe OTOH Y4eOHOW JeATeTbHOCTH, TOTOBHOCTH
OIICHMBATh CBOC IIOBEJICHHE U TIOCTYNKM CBOMX TOBApUIIEH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHMUS MOCIEICTBUIN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS .

MHPOBO33PEHUYECKUE TPEJICTABICHUSI O BEIIECTBE M XMMHUYECKOW PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKH M COCTABJISIOLIHME
OCHOBY JIJISI TIOHUMAaHHUSI CYIIHOCTH HAy4YHOW KApTUHBI MHpA, TPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHSA MPUPOAbI, B3aUMOCBS3SIX YEIOBEKA C
IIPUPOTHOMN CPENION, O POJIA XUMHUHU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABJIECHHBIC HA MOJYYEHHE HOBBIX 3HAHUU 1O
XUMUHU, HEOOXOIUMbIe JIsi OOBSICHEHUS HAOII0IaeMbBIX TMPOIECCOB W SBJICHUM,
MMO3HABATENIbHON, MH(POPMAIIMOHHON W YHUTATENbCKOW KYJIbTYPHI, B TOM YHCIIC
HABBIKOB CaMOCTOSITEJILHONH pabOThl ¢ y4EOHBIMH TEKCTaMH, CIPAaBOYHOM



JUTEPATypOH, JOCTYNMHBIMH TEXHUYECKUMH CpPEICTBAaMU HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

HHTEpeC K OOYYEeHMIO W TO3HAHUIO, JHO003HATEIBHOCTh, TOTOBHOCTh M
CIIOCOOHOCTh K camMooOpa3oBaHWIO, TIPOCKTHOM UM  MCCIIEA0BATEIBCKOU
NEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABICHHOCTH W YPOBHS OOYy4Y€HHUS B
JlajabHEHIIeM;

4) opMuUpOBaHHSA KYJIbTYPbI 3I0POBbSI:

OCO3HAHUE IIEHHOCTU JKU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBbIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 »KW3HU, OCO3HAHHE MOCJIEACTBUU U
HETPHUATHE BPEIHBIX MPUBBIUEK (YHOTpeOJIEeHUs aJKOroJisl, HAPKOTUKOB, KypeHUs),
HEOOXOJIUMOCTH COOIOJIGHUS] TIpaBUJl  OE30MACHOCTH MNpH  OOpalieHuud ¢
XUMUYECKUMHU BEIIECTBAMHU B OBITY U pEAJIbHON JKU3HU;

5) TpyA0BOT0 BOCIIUTAHMS :

MHTEpEC K MPAKTUYECKOMY U3YUYEHUIO Mpodeccuil u TpyJa pa3IuyHoro poja,
YBOKECHUE K TPYAY MU pe3yJibTaraM TPYJOBOM JEATEIIbHOCTH, B TOM YHCJIE Ha
OCHOBE TPUMEHEHUS TMPEIMETHBIX 3HAHUM MO XUMHUHU, OCO3HAHHBIA BBIOOP
WHIVUBUYaIbHON TPAEKTOPUHU MPOAOJIKEHUSI 00pa30BaHUs C YUYETOM JTUYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCIEHON MTPoQecCHoHaIbHON AESTEILHOCTH U PA3BUTHUSI HEOOXOAMMBIX YMEHUM,
TOTOBHOCTh aIalITUPOBATHCS B MPO(PECCHOHATBLHOM CpeJIe;

6) IKOJOrHYeCKOro BOCIIUTAHUS:

DKOJIOTHYECKH IIEJIeCO00pa3HOe OTHOIIEHUWE K TPUPOJEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €¢ CYIIECTBOBAHMS, TOHUMAHHUE IIEHHOCTH 3I0POBOTO U
O0e3zomacHOoro oOpa3a JKW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nuecKoMy M TCHUXWYECKOMY 3J0POBBIO, OCO3HAHHE IIEHHOCTH COOIIOJCHUS
npaBuiI 0€30MACHOTO MOBEICHUS MTPU PabOTE C BEIIECTBAMU, a TAK)KE B CUTYaIUsX,
YIPOXKAKOIINX 370POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHUS, MOJydyaeMble MPU U3YYECHUU XUMHH, IJIS
pelIeHus 3a1a4, CBA3AHHBIX C OKPYXKAIOLIEH TPUPOAHON CPEAOM, ISl MIOBBIILIEHHUS
YPOBHSI  DKOJIOTMYECKOW  KYJbTYpPhl, OCO3HAHHS TJ00AaIBLHOTO  XapakTepa
HKOJIOTUYECKUX TMPOOJIEM W MyTeld WX PEIICHHS MOCPEACTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIILICHHS, YMEHUSI PYKOBOJCTBOBATLCS UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN Y COLIMAIIBHOM MTPAKTUKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe MeTranpeaIMETHBIX pE3YyJbTaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMuUpOBaHUS MHUPOBO33PCHHSI OOIICHAYYHbIE TIOHATUS (3aKOH, TEOpHs,
MPUHIIUII, TUTIOTE3a, (aKT, CUCTEMa, MPOIECC, IKCIIEPUMEHT U APYToe.), KOTOPhIE
UCIIOJB3YIOTCSl B €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEAMETaX M TO3BOJISIOT Ha
OCHOBE 3HAHWI M3 3TUX MPEeaAMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHOU



HAy4YHOW KapTHHE MUpA, U YHUBEpCaJbHbIC yueOHbIC NeHCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHUBHBIC, PETYJISATUBHBIC), KOTOpHIe 00ECIeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHHPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
JIESITEILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIEC YUeOHbIE NeHCTBUS

ba3oBble JJornueckue aeicTBUS:

YMEHHUS HCHOJIb30BaTh IPUEMBI JIOTUYECKOTO MBIIUICHUSI TIPU OCBOCHUU
3HAHUW: PACKPBIBATh CMBIC] XHMHYECKUX TMOHITUH (BBIICIATh WX XapaKTEPHbBIC
MPU3HAKKU, YCTAHABJIMBATH B3aWMOCBS3b C JIPYTMMHU MOHSTUSMH), KCIOJIB30BaTh
MOHATHUS I OOBSICHEHUS OTACIbHBIX ()aKTOB W SBIICHUM, BRIOUPATh OCHOBAHUS U
KpUTEpUH I KJIAaCCU(UKAIUA XUMHUYECKUX BEIIECTB M XMMHUYECKUX pPEaKIIH,
yCTaHABJIMBATh IPUYMHHO-CJICJICTBEHHBIE CBS3UM MEXKAY OOBEKTaMH H3Yy4YCHHS,
CTPOHTH JIOTHUYECKHE PACCYXKJCHHS (MHIYKTHBHBIE, STyKTUBHBIC, 110 aHAJIOTHN),
JleNaTh BBIBOJIBI M 3aKJITIOUCHUS;

YMEHHUE TMPUMEHSATH B TMPOLIECCE TO3HAHUS TOHATUSA (NIpEAMETHhIE U
MeTaInpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, UCIIOIb3yEeMbIe B XUMUH,
peoOpa3oBbIBATh MIUPOKO MPHUMEHSIEMBIE B XUMHUH MOJICIIBHBIC MPEICTABICHUS —
XUMHUYECKUH 3HaK (CMMBOJI JJIEMEHTA), XHUMHUYecKas ¢GopMmylia M ypaBHEHHE
XUMUYECKON peakiy — MpU PEIIeHUN y4eOHO-MO3HABATEIbHBIX 337]a4, C YUETOM
ATUX MOJICJIbHBIX MPEJICTABICHUN BBISBIATH U XapaKTEPU30BaTh CYIIIECTBEHHBIC
PU3HAKYA M3y4aeMbIX OOBEKTOB — XUMHUECKHX BEIIECTB U XUMUUYECKUX PEaKInid,
BBISBJIITh  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICJACTBEHHBIC CBSI3U U
MPOTUBOPEYMS B U3yUaEeMbIX ITPOIIeCCaxX U SIBJICHUSX.

Bba3oBrble ucciaenoBareIibCKHe AeHCTBUA.

YMEHHE HCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B KAU4E€CTBE WHCTPYMEHTA
MO3HAHMUS, a TaKXKe B KadeCTBE OCHOBBI Il (OPMHUPOBAHUS THUIIOTE3BI 10
MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

NpUOOPETEHUE OMbITa MO IUIAHUPOBAHUIO, OPTaHMU3allMM W IPOBEACHUIO
YYEHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaOMoJaTh 3a XOJOM Mpoliecca,
CaMOCTOSITEJIbHO MIPOTHO3UPOBATH €r0 pe3yJbTar, (HopMyIHpoBaTh 000OIICHUS U
BBIBOJIbI 110 pPe3yjIbTaTaM MPOBEICHHOTO OIbITA, UCCIAEIOBAHUS, COCTABIISITh OTUCT
0 MPOJIeTIaHHOM padoTe.

Pabora c unopmanmeii:

yMEHUE BBIOWpATH, AHAJM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3JIMYHBIX BUJIOB U ()OPM MPEJCTABICHUS, TTOJTY4aeMYI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYJISIpHAsT ~ JIUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHbBIC
nmocobus, pecypcel VHTepHeTa), KPUTHYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



yMEHUE MPUMEHSATh Pa3IMyHble METOJbI M 3allpOChl MPU MOUCKE U OTOOpE
MH(GOPMALlMM W COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIMMBIX JUIS BBIMOJIHCHUS
y4eOHBIX M MO3HABATENBHBIX 3a7a4 ONPEACICHHOTO TUIA, TPHOOPETEHUE OMbITA B
00JJaCTH  KCIOJIB30BAaHUSA  HH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHUE KYJIbTYpPOU aKTUBHOTO HCIIOIB30BAHUS PA3JIMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSTENIbHO BBIOMPATh ONTUMANIbHYIO (hOpMY TMIpeACTaBiIeHUs] UHPOpMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3a/adyd  HECJOKHBIMU CXEMaMH, JuarpaMMaMu,
apyrumu popMaMu TpaduKi U UX KOMOMHAIIMSIMU;

YMEHUE UCIOJNb30BaTh W AHAJIM3HPOBAaTh B Mpouecce ydyeOHOU U
HCCIIEIOBATENLCKON JIEATETbHOCTH MH(GOPMAIUIO O BIMSHUM MPOMBIILICHHOCTH,
CEJIbCKOTO XO3SMCTBA M TPAHCIIOPTa HA COCTOSHUE OKPYXKAIOIIEW MPUPOIHOM
CpEbl.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIEe y4eOHbIe 1eHCTBUS:

yMEHHUs 3aJiaBaTh BOMNPOCHl (B Xoj€ auaiora W (Wiu) AUCKYCCHUM) TIO
CYLIECTBY  OOCyXJIaeMOM TeMmbl, (POPMYJIHpPOBAaTH CBOM  MPEMJIOKECHUS
OTHOCUTEJILHO BBIOJIHEHUS IPEIJIOKEHHOH 3a/1auu;

YMEHUS  IPEACTABIATH  IIOJYYEHHBIE  pe3yJbTaThl  IMO3HABATEJIBHOU
NEATENbHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTaX; JejaTh IPE3CHTALMIO
PE3yJIbTaTOB BBIIOJHEHUSI XMMHUYECKOIO 3KCIepuMeHTa (J1abopaTOpPHOIrO OIBITA,
1a00paTOpHOM padOTHI IO UCCIETOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO IIPOCKTA);

yMEHUsI y4eOHOro COTPYJHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HUCCJENOBATEIBCKOW  JIEATEIBHOCTH  TPU  PELICHUU
BO3HUKAIOIIMX NPOoOJEeM Ha OCHOBE yd€Ta OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uiuii (00CyX aeHHsl, OOMEH MHEHHSIMHU, «MO3TOBBIE HITYPMBbD», KOOPIAUHAIIMS
COBMECTHBIX JICCTBUHM, OINpPEACICHUE KPUTEPHUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBEpCAJIbHbIC y4eOHbIC 1CHCTBUSA:

YMEHUE CaMOCTOSITENIBHO OMNpPEAENATh ILEeJIU JAESITebHOCTH, IUIaHUPOBATbH,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JesITeILHOCTD, BHIOUPATh Hanbosee 2p(HEeKTUBHBIE CIIOCOOBI PEIICHUS] YYCOHBIX U
[TO3HABATEJIbHBIX 33Ja4, CaMOCTOSTEJIBHO COCTABJISATH WM KOPPEKTHUPOBATH
NPEMJIOKEHHBIA AJITOPUTM JEHCTBUM NIPU BBINOJIHEHWH 33JaHUA C Y4YETOM
MOJIYYCHHS] HOBBIX 3HAHUWA 00 M3y4yaeMbIX OOBEKTaX — BEUIECTBAX W PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3yJjbTaTa 3asBJICHHON LEIU, yMEHUE
HCIIOJIB30BaTh U AaHAJIM3UPOBATH KOHTEKCTHI, IPE/JIaracMbl€ B YCJIOBUU 33IaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpenMeTHbIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
collepKaHUsl, YCTAaHOBJIEHHOTO JaHHOW QeaepanbHOil paboueil mporpaMmMmon,
BBIJIETISIIOT: OCBOCHHBIE 00YYaIOIIMMUCS Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI



nercTBul, crnermuduueckue JUIsl  MPEeIMETHOM 00macTu  «XUMUS», BHUIBI
NEATeIbHOCTH MO  MOJIY4YCHHUIO HOBOTO  3HAHUS, €ro HHTEpIpETalnH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYaIIMSIX.

K xoHiry oOyueHnusi B 8 kjacce nmpeMeTHbIE pPe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIUXCA YMEHHUIA:

e PpACKpBIBAaTh CMBIC]I OCHOBHBIX XMMHUYECKUX MOHSTUH: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEHIECTBO, CMECH
(oIHOpO/IHAsT U HEOJHOPOJHAS ), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAsI U
MOJICKYJISIPHAs Macca, KOJIWYECTBO BEILIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COSAMHEHUU, MOJISIPHBIN 00bEM,
OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJIb, SJIEKTPOOTPULATEIBHOCTh, CTEIEHBb
OKHUCJICHHS, XMUMHYECKasi peakius, KiacCU(pUKAIMSI pPEaKIUi: peakiuu
COCIMHEHUSA, PEAKIUU PaA3IO0KEHUs, pPEaKIUU 3aMElIeHUs, peaKkiuu
0OM€Ha, 7K30- U IHAOTEPMHUUYECKUE PEAKIUH, TEIIOBOM 3P(PEKT peaKiud,
AIpO aToMa, JJIEKTPOHHBIM CIIOM aToMa, aToOMHasi OpOUTallb, pPaanyC
aToMa, XUMHUYECKasl CBSA3b, MOJIIPHAS M HETNOJISIPHAS] KOBAJIICHTHAS CBS3b,
WOHHAs CBfA3b, UOH, KaTHOH, aHUOH, PACTBOP, MAacCOBasi JI0JIsl BEIIECTBA
(IpolLieHTHAs! KOHIICHTPAIIUs) B PACTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUUYECKUX TOHITUH U
MPUMEHSTH 3TH MOHITHUS MIPU OMUCAHWUU BEIIECTB U UX NPEBPAIICHUN;

e HCIOJIb30BaTh XUMHUUYECKYID CHUMBOJIUKY [JIi COCTaBieHUs (opMyi
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUK;

e ONpPENENATh BAJECHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKHUCIICHHS  JJIEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K OMNPENEIICHHOMY KJIacCy COEAUHEHUW MO
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3W (KOBaJeHTHas M WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpsiBaTh cMmbica [lepuommueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh TMOHMMAaHUE NEPUOJMYECKONM 3aBUCUMOCTH CBOWCTB
XUMHUUYECKUX BJIEMEHTOB OT MX mojoxkeHus: B Ilepuoaunueckoil cucreme,
3aKOHOB COXPaHEHUsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOTaJIpo;

e OINKCHIBATh M XapakTepuszoBaTh TaOMu4yHyro Qopmy Ilepuoanueckoit
CUCTEMbl XHMHYECKHX DJIEMEHTOB: pa3iMyarTh [OHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «nobdounas noarpymnmna (b-rpynma)», mMansie u
OOJIbIIINE TIEPUOJABI, COOTHOCHUTH O0O0O3HAYEHHUS, KOTOPhIE HMEIOTCA B
tabmune «llepuonnueckas cucremMa XuMHUeCKuUx »diemeHToB J[. .
MeHieneeBay ¢ YHMCIOBBIMH XapaKTEPUCTHUKAMHU CTPOEHHUSI aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsAll sApa, oOlee Yucio 3JIEKTPOHOB
U pacrpeiesieHUue UX Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XMUMHUYECKHE 3JIEMEHThI, HEOPraHMYECKUE BEIIECTBA,
XUMHUYECKHE peakuud (M0 YHMCIy M COCTaBy YYACTBYIOIIMX B PEaKIUU
BEIIECTB, M0 TEIII0BOMY 3 (DEKTY);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBONCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOATBEPK/Asl ONHUCAHUE MPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEaAKIIUi;

MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCMMOCTH OT MX KaU€CTBEHHOIO
COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKUX TPEBpalIEeHUN B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIIBHYIO MOJICKYJSIDHYIO U MOJISIPHYIO  MAacChI
BEII[ECTB, MACCOBYIO JIOJI0 XUMHYECKOTO »JJeMeHTa 1o ¢opmyiie
COEIMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUEThI
0 YPaBHEHUIO XUMHUYECKON PEaKITnu;

MPUMEHSITH OCHOBHBIC ONEPAIMHU MBICTUTEIBHON EATEIIBHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHE, OOO0OIIEHUE, CHUCTEeMAaTU3AIUI0, KIIaCCHU(UKAIUIO,
BBISIBJICHUE TPUYWHHO--CIICICTBEHHBIX CBS3€H — ISl M3YYEHHUS CBOMCTB
BEIIECTB M XUMHUYECKUX PEaAKIMM, EeCTECTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAOJIOJIEHUEe, H3MEpPEHUE, MOJCIUPOBAHUE, HKCIICPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

CIENOBAaTh  MpaBWJIAM  ITOJB30BAHUS  XMMHUYECKOM  MOCYyIOM U
7a0b0paTOpHBIM  00OpPYIOBaHMEM, a TaKKe IMpaBuUjiaM OOpalieHus ¢
BEI[ECTBAMH B COOTBETCTBHUM C HWHCTPYKIIMSIMH 110 BBITIOJIHEHHUIO
7a00paTOPHBIX XWMUYECKHX OMNBITOB MO TMOJYYEHUI0O U COOUPAHHIO
razoo0pa3HbIX BeEIIECTB (BOJOPOJAa U KHUCJIOPOJa), TMPUTOTOBJICHUIO
pacTBOPOB C OMNPEACICHHOW MAacCOBOW JOJIEM PaCTBOPEHHOTO BEIECTBA,
IUIAHUPOBATh M TMPOBOJUTH  XMMHUYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IEJI0YEH M KUCIOT C MTOMOIIbI0 MHIUKATOPOB
(JtakMyc, peHondranern, METUIOPaHK U IPYTHE).

K xoH1y oOydenus B 9 Kjacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YpPOBHE
JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

pPacKphIBaTh CMBICT OCHOBHBIX XUMHUYECKUX TMOHSATHH: XUMHUYECKUN
AJIEMEHT, aTOM, MOJIeKyJia, WOH, KaTHOH, aHWOH, TPOCTOE BEIIECTBO,
CJIO)KHO€ BEIECTBO, BAJICHTHOCTb, DJIEKTPOOTPHUIATEIHPHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl PEaKIvs, XUMHUECKasi CBS3b, TCIUIOBOM 3PdeKT
peakmuM, MOJIb,  MOJIAPHBIA  00BEM,  pacTBOpP,  DJIEKTPOJIHUTHI,
HEAJIEKTPOIUTHI, AJIEKTPOIUTHYECKAsT JWCCOLUAILNS, PEAKIUA HOHHOTO
oOMEHa, KaTaJu3aTop, XUMUYECKOE paBHOBECHE, OOpaTUMBbIE U



HEOoOpaTUMBbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBHUTEIIbHBIE pPEAKIUH,
OKHUCJIUTENb,  BOCCTAHOBHUTEIb,  OKHCICHUE U BOCCTaHOBJICHHE,
aoTponus, aMm(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, MOHHAS,
METAJIMYEeCKas), KPUCTAUIMYECKass peHIeTKa, KOPPO3HUs  METAaJlIOB,
CIUIaBbl, CKOpPOCTb XHWMHYECKOM pEaKkIuu, MPEAeIbHO JOMyCTUMAas
koHueHtpanus [1JIK BemecTna;

WUTKOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XHMHUYECKHX IOHATHA U
MIPUMEHSTH 3TH MOHITHUS IIPU OMUCAHWUU BEIIECTB U UX NPEBPALICHUN;
WCITOJIP30BAaTh XMMHUYECKYI0O CHUMBOJHUKY [UJII COCTaBICHUS (HOpMYI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPENIENATh BAJICHTHOCTh U CTEIIEHb OKUCICHHS] XUMUYECKUX DJIEMEHTOB B
COCAMHEHUAX PA3JIMYHOTO COCTAaBa, IPUHAMICKHOCTh BEIIECTB K
OTIPEJICTICHHOMY KJIacCy COCJAMHEHHM M0 (opMyiaMm, BHJ XHUMHYECKOU
CBSI3U (KOBAJIEHTHAas, WOHHAs, METa/UIMueckas) B HEOPraHUYECKUX
COCIMHEHUSAX, 3apsA]l MOHA MO XUMUYECKOW (Qopmysie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPax HEOPraHUYECKUX COCIUHEHUM, THUIl KPUCTATUIMYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMbIci Ilepuonnueckoro 3akonHa [[. M. MenneneeBa u
JIEMOHCTPUPOBATh €r0 TOHWMAaHWE: OINKWChIBATH M XapPaAKTEPU30BATH
Tabnuunyo Gopmy Ilepronuueckoil cUCTEMbl XUMHYECKUX SJIEMEHTOB:
paznuyaTh TOHSTHS «rJaBHas noarpymnmna (A-Tpymnma)» U «moOouyHas
noarpynmna (b-rpynma)», manple W OONbIIME TEPUOMBI, COOTHOCHUTH
0003HAaY€HUsl, KOTOpPbIE UMEIOTCS B NEPUOJUYECKON Tabnuie, cC
YHCIIOBBIMU  XapPaKTEPUCTUKAMH  CTPOCHUS  aTOMOB  XUMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsAl sjpa, oOIee 4YHCIO DJIEKTPOHOB U
pacmpeiefieHie HX 10 DJEKTPOHHBIM CIIOSIM), OOBSICHATH 0OIIne
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB 3JIEMEHTOB U UX COCAWHEHUU B
MpeJiesiax MajbIX MEPUOJOB U IJIABHBIX HMOATPYIII C YYETOM CTPOEHHUS UX
aTOMOB;

KJIacCU(PHUIIMPOBATh XMUMHUYECKHE BJIEMEHThI, HEOPTaHMUECKUE BEIECTBa,
XUMHUUYECKUE peakiuu (M0 YUCIYy U COCTaBY YYacTBYIOLIMX B pEaKIUU
BEIIECTB, N0 TEIJIOBOMY 3D (DEKTy, 0 M3MEHEHUIO CTETICHEH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMIME M CHEMU(UUECKHE XUMHYECKHE
CBOMCTBA TPOCTBIX M CIIOXKHBIX BEIIECTB, IMOJATBEPXKAAsd OMUCAHUE
MpUMEPAMU  MOJICKYJISIPHBIX W HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

COCTaBJISITb YPABHEHUS JJIEKTPOJUTHUYECKOW JUCCOLMALAN  KHUCIIOT,
HIEJI0YEH U COJIEH, MOJTHBIE U COKPAILICHHbIE YPABHEHUS PEAKIIUA HOHHOTO



oOMeHa, YpaBHEHHS pEaKIHMid, TMOATBEPKAAIINX CYIICCTBOBAHHE
TEHETUYECKOU CBSI3M MEXK/y BEIECTBAMHU PA3JIMIHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MIOCPEICTBOM COCTaBIICHHS JICKTPOHHOTO OaaHca ITHX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHWSI,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKUX TIPEBPAIICHUA B Pa3TMYHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJICKYJSIPHYIO ¥ MOJISIPHYIO  MAaccChl
BEIICCTB, MAaCCOBYIO JIONIO XHMHYECKOTO J3JIeMeHTa 1o (dopmyIie
COEIMHEHHUS, MAaCCOBYIO JIOJIO BEIECTBA B PACTBOPE, MPOBOAUTH PACUCTHI
10 YPaBHEHUIO XUMHUYECKON PEaKITnu;

cOONIONIaTh  MpaBWjia  MOJb30BaHUS ~ XMUMHYECKOM  MOCyIol |
7abopaToOpHbIM  O0OpYJOBaHHEM, a TaKXKe TpaBWiIa OOpalieHus: C
BEI[ECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMU 110 BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHX ONBITOB 110 TIOJYYCHHIO W COOMPAHUIO
ra3o000pa3HbIX BEUIECTB (aMMHUaKa U YIIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIMH, TOJTBEPKAAIONIME  KAYECTBEHHBI  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMYyTEM XJIOPHUI-, OpOMU/I-,
noaua-, kapOoHat-, Qocdar-, cumukar-, cyibdar-, TUIPOKCU]I-UOHBI,
KaTHOHBI aMMOHHSI U WOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacCTBOpPaxX HEOPTaHUUYECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OTEPAIllUU MBICTUTEIBHON NEITEIBHOCTH — aHAJIH3
W CHUHTE3, CpaBHEHHE, O0000IIeHNe, CHCTEeMaTH3allii0, BBISBICHHUE
MPUYUHHO-CJICJACTBEHHBIX CBSI3ed — JUIsl M3YYEHUS CBOWCTB BEIIECTB U
XUMUYECKAX pEaKIHi, eCTECTBEHHO-HAYyYHbIC METOABl TIO3HAHUS —
HaOIOICHUE, W3MEPCHHE, MOJCIUPOBAHHE, JKCIIEPUMEHT (peajbHBIM WU
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmuecTBo yacos
Ne HaumeHnoBanue pa3aesioB u JeKTpoHHBbIE (IU(POBBIE)
KoHnTpoJbHbIE IIpakTn4yeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE PecypChl
padoThI padoThI
Pa3nen 1. [lepBoHayajibHbIe XUMHYECKHE TIOHATHS
XuMus — BaxHas 00J1acTh
11 €CTECTBO3HAHUS U 5 0 2 bubnuorexa [JOK
' IIPAKTHYECKOU JEATEIBHOCTH https://m.edso0.ru/7f41837c
YeJioBeKa
19 BemectBa 1 xumnueckue 15 1 0 bu6nuorexa [IOK
' peakuuu https://m.edso0.ru/7f41837c
Hroro no pazneny 20
Paznen 2. BaxkHeiiiue npeacTaBuTe 1M HEOPraHUYECKUX BelllecTB
Boznyx. Kucnopog. ITonstue bubnuoreka [IOK
2.1 6 0 0
00 okcuaax https://m.edso0.ru/7f41837c
29 Bonopona.Ilonsarue o kucnorax 3 0 1 bu6nuorexa [JOK
' ¥ COTIAX https://m.eds00.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnuoreka [IOK
' OCHOBAaHHSAX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJIaCChl 11 1 1 bubmuorexa [JOK
' HEOPraHUYECKUX COEAUHEHUI https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pa3nen 3. llepuonnyeckuii 3axon u llepuonnyeckas cucrema xumuyeckux 31emeHToB JI. U. MennesneeBa. CTpoeHue aToMoB.
Xumuyeckas ¢Bsi3b. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKI[UU



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

[lepuoauueckuii 3aK0H U
IIepuoanueckas cucrema

bubmuorexa [JOK

3.1 7
XUMHUYECKHX AeMeHToB 1. U. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
X €CKas CBA3b.
3.2 OEZ;IJILIHTE:JI:HOB-H ’ 8 Bubmrorexa ITOK
' https://m.edsoo.ru/7f41837c
BOCCTAaHOBHUTEJIbHBIC PEAKIIUN
bubmuorexa [JOK
u 15
TOTO O pasaey https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOPAMME



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

9 KJIACC

KoJunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIie
Ne n/m P Kontpoabubie | IlpakTuueckue (it pp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. BenmecTBO M XUMHYeCKHe PeaKIuu
11 [ToBTOpenue u yriuyonenue 3HaHUN 5 1 0 bubnuoreka [IOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX bubnuorexa [JOK
1.2 4 0 0
peakuuin https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. 3 1 1 bubnuoreka [IOK
' XUMHYECKHE PEAKIIMHU B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl H MX COeTUHEHUS
OO11ast XapaKTepUCTHKA XUMHUYECKHX bubnuoreka [IOK
2.1 4 0 1
aneMeHToB VIIA-rpynnel. ['anorenst https://m.edsoo.ru/7f41a636
OO61mmas xapakTepruCcTUKa XUMHUIECKIX
2.2 anemeHToB VIA-rpynmbl. Cepa u e 6 0 0 bubmorexa LIOK
' PYHIHL- +-€p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX Bt 1OK
nonuoTexa
2.3 VA- . Azor, 7 0 1
DIICMEHTOB TpYIIIbI. A3OT, Gocop i https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01mas XxapaKTepruCTUKAa XUMUIECKIX
24 anemeHToB [VA-rpynmel. Yriepon u 8 1 2 bubmmorexa [IOK
' . PYHIEL p https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCTUHCHUS
HWroro no pazneny 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

Paszaea 3. Mera/iIbl M X COeTUMHEHUSA

. bubnmoreka [JOK
3.1 Obwne CBOACTBA METAIIOB 4 https://m.eds00.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxuelmue MeTaIuIbl 1 UX COETUHEHUS 16 httos://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus 4 OKpy:Kamoias cpeaa
4.1 BemecTBa 1 MaTepuaibl B JKU3HHU Y4EJIOBEKA 3 bubmorexa LOK
' B P https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 Bubmorexa ITOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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

ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KonuyecrBo yacos DJIEeKTPOHHbIE
Ne Mara uudpoBbie
Tema ypoka KonrTpoabubie | IlpakTuueckue
n/n Bcero U3yYEeHUsS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [Ipeamer xumuun. Posib XUMUHA B )KU3HU 1 0 0 bu6nuorexa [IOK
yenoBeka. Tena u BemecTra 05.09.2023 | https://m.edsoo.ru/ffod210c
5 IlonsaTrue o MeToax MO3HAHMUS B 1 0 0 bu6mmoteka [IOK
XUMHH 06.09.2023 | https://m.edsoo.ru/ff0d227e
[IpakTrueckast pabora Ne 1 «IIpaBuna
3 paboTHI B 1aOOPATOPUHU U IPUEMBI 1 0 1 bubnuoreka [IOK
oOpareHus ¢ 1abopaTOPHBIM 12.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 Yucrele BemecTBa U cMecH. CriocoObl 1 0 0 bu6mmoteka [IOK
paszeneHus cMecei 13.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
5 p i ( 1 0 1 bubmuorexa [JOK
(FasACIICHHE CMeceHV Ha TIPUMEpe 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OYMCTKHU TOBAPEHHOU COJIM )»
bu6mmoreka [IOK
A 1
6 TOMBLH MOJSKYIIH 0 0 20.09.2023 | https://m.edsoo.ru/ff0d2a6c
7 XuMH4ecKre dIIEMEHTBI. 3HAKU 1 0 0 bu6nuorexa [JOK
(CHUMBOJIBI) XUMUYECKUX DJIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8
bu6nuorexa [JOK
8 II 1 0 0
POCIRIC H CHOMHHE Bettectha 26.09.2023 | https://m.edsoo.ru/ff0d2a6c
Bbu6nuorexa [JOK
A - 1
9 TOMHO-MOJIEKYJIIPHOE YUEHHE 0 0 27.10.2023 | 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
https://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSHCTBA COCTaBa BCIIICCTB.

10 Xumudeckas popmyia. BareHTHOCTD bubmorexa [JOK
pMyJIa. 03.10.2023 | https://m.edsoo.ru/ff0d2eae
aTOMOB XUMUYECKUX JIEMEHTOB
1 OTtHOcuTENnbHAs aTOMHAs Macca. bubnmoreka [JOK
OTtHocuTenbHASI MOJIEKYJISIPHAs Macca 04.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBast 107 XUMHUYECKOT0 bu6nmmoreka [IOK
AJIEMEHTA B COEIMHEHUHU 10.10.2023 | https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemiectBa. MoJib. bubmuorexa [JOK
MonspHas macca 11.10.2023 | https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XUMAYECKUE SBICHUS. bubnuorexa [JOK
XuMuyeckasi peakius 17.10.2023 | https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U yciaoBuUs IPOTEKaAHUS bubnuorexa [JOK
XUMHUYECKHUX PEAKIUM 18.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPAHEHMS MACChl BEIIECTB. bubnuotexa [JOK
XUMHYECKUE YPaBHEHUS 24.10.2023 | https://m.edsoo.ru/ff0d3b88
Brrurcnenus: KoJIM4ecTBa, MacChl
17 BEIIECTBA M0 YPAaBHEHUSIM XUMUYECKUX bubmmorexa [IOK
» N P 25.10.2023 | https://m.edsoo.ru/ff0d5708
peaxiui
Kitaccudukanmst XMMAYECKUX Peakiiuit
18 (coemMHEHUS, pa3IOKCHHUS bubmorexa LOK
P ’ 07.11.2023 |  https://m.edsoo.ru/ff0d3f34
3aMelieHus, 0OMeHa)
M. B. ]I — YYCHBIN-
19| wwnoneucr, OfoSumene Bitbmiorera LIOK
" smer " 08.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIIHsI 3HAHHIA
20 KonTtponbHas pabora Nel o Teme bubnuoreka [IOK
«BerecTBa 1 XUMHUYECKUE PEAKITUN 14.11.2023 | https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Cocras bubnuorexa LIOK
Bo3ayxa. Kucinopon — anemeHt u 15.11.2023 | https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

IIPOCTOEC BEIICCTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCI0poa (peakimu OKUCICHUS bubmorera IIOK
Posa tpeaitt ’ 21.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [lonsiTue 06 okcumax
C 0 e
23| saGoparopun n npovsentoc Entmorces LIOK
patop P ' 22.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenue kucinopoaa
TernoBoit 3¢ ekt XuMuIecKoi
24 peaKIuu, MOHATHE O bu6mmoteka [IOK
TEPMOXMMHUYECKOM ypaBHEHUH, 9K30- U 28.11.2023 | https://m.edsoo.ru/ff0d4790
SHIOTEPMHUYECKUX PEAKIIUIX
TormuBo (HEPTH, YyroJib U METaH).
25 3ar ameéneios . a, CrtocoObI e)rro bubmorexa [TOK
P AR 05.12.2023 | https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[Ipa eckas padbora Ne 3 o reme
26 «ﬁoI;ITH:HHKe IS/{I Ic)o61/1T aHue KI;[/ICJ;[OMO a bubamorexa [IOK
yi . p poad, 06.12.2023 | https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE er0 CBOWCTBY»
97 Bonxopon — anemeHT u mpocToe bub6nuorexa IIOK
BelecTBo. HaxoxeHue B mpupose 12.12.2023 | https://m.edsoo.ru/ff0d4ddO
08 du3nyeckne u XUMUYECKHe CBOHMCTBA bubmuorexa [JOK
Bozopoaa. [Ipumenenue Bogopoia 13.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE O KHCIOTaX U COMAX bubmorexa [TOK
12.12.2023 | https://m.edsoo.ru/ffod50d2
30 CriocoOsI OTy4eHHs BOJOPO/Ia B bubmuorexa [JOK
n1abopaTopun 19.12.2023 | https://m.edsoo.ru/ff0d4ddo
[TpakTuueckast padota Ne 4 o Teme
31 «[Tony4yeHue u cobupaHue BOI0poaa Bubmmorexa LIOK
i P HOPOAE, 20.12.2023 | https://m.edsoo.ru/ff0d4f42

W3yYEHUE €TO CBOMCTB)



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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MoutsipHBIT 00BEM ra30B. 3aKOH

bubmuorexa [JOK

32
ABoraapo 26.12.2023 | https://m.edsoo.ru/ff0d542e
Brrunciaenus o0béMa, KOJIMYECTBA
33 BEIIIECTBA T'a3a 110 €ro M3BECTHOM bubmorera TIOK
H ) Y 27.12.2023 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA I 00BEMY
Brrancienns 00bEMOB Ta30B 1O
34 ABHCHHUIO PEAKIIMU Ha OCHOBE 3aKOHA bubmmorexa [JOK
P . P . 09.01.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHUI Ta30B
35 ®du3nvecKue 1 XUMHUYECKHUE CBONCTBA bubmuorexa [JOK
BOJBI 10.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lorsiTue 006 bubmuorexa [JOK
WHJIUKATOpax 16.01.2024 | https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputenb. Hackienasie
37 u HI:DHaCI)Ip eHHBIIG): aCTBOPHI B bubmorera TIOK
B P pEL 17.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBast 10715 BEIIeCTBa B paCTBOPE
[IpakTuueckas padorta Ne 5 mo Teme
38 «IIpuroroBieHne pacTBOpOB C bub6nuorexa IIOK
ONpeIeTICHHON MacCcOBOM JoJen 23.01.2024 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA
39 KonTponbnas padota Ne2 o teme bubnuorexa IIOK
«Kucnopoa. Bonopoa. Boga» 24.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KiacCupUKaIus, bu6mmoreka [IOK
HOMEHKJIaTypa 30.01.2024 | https://m.edsoo.ru/ff0d664e
[Tonmydyenue 1 XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorexa [IOK
’ 31.01.2024 | https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, Bbu6nuorexa [JOK
HOMEHKJIaTypa 06.02.2024 | https://m.edsoo.ru/ff0d67ca
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[Tonydyenue u XuMHUYECKHE CBOMCTBA

bubmuorexa [JOK

43
OCHOBaHUH 07.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxarms, bubnmoreka [JOK
HOMEHKJIaTypa 13.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [TonyueHue u XuMHU4eCKHE CBOMCTBA bubnuoreka IIOK
KHCJIOT 14.02.2024 | https://m.edsoo.ru/ffOdfee?
Conu (cpeaHue): HOMCHKIIATYPA,
46 cnocoéblljnl([)n )eHI/Is{ XI/IMI/I‘IZ:(IJ)KI/IC bubmmorexa TOK
" - ’ 20.02.2024 | https://m.edso0.ru/00ad9474
CBOIiCTBa
[IpakTuueckas pabora Ne 6. Pemenue
47 9KCIIEPUMEHTAJIBHBIX 337134 I10 TEMe bu6nuorexa [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX 21.02.2024 | https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 ['eneTndeckas cBsi3b MEXKY KJlaccaMu bubnuorexa [JOK
HEOPraHUYECKUX COCIUHEHUN 27.02.2024 | https://m.edsoo.ru/00ad9a50
49 O000111eHNE U CUCTEMATHU3 AN bu6mmoreka [IOK
3HaHUHI 28.02.2024 | https://m.edsoo.ru/00ad9ch2
Kontpoabnas padora Ne3 mo teme
50 "OCH(I))BHI)IG anccm HEOPTraHUYECKUX bubmmorexa TTOK
o P 05.03.2024 | https://m.edsoo.ru/00ad9ela
COEIMHEHN
IT
51| sommgo snowomon, Honamma. BuGmnorera LIOK
' 06.03.2024 | https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJIHBIX 3JIEMEHTOB
[lepronnueckuii 3aK0H U
52 ITepuoanueckas cucTeMa XUMUYECKUX bubmmorexa HOK
CprOMITHCEC cnere e 12.03.2024 | https://m.edsoo.ru/00ada52c
anemenToB 1. . MenzaeneeBa
53 Ilepuoasl, rpyIObl, TOATPYIIILI bubmmorexa HOK
PHOJIBL, TPYHTIBL, TOATPYIH 13.03.2024 | https://m.edsoo.ru/00ada52c
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Ctpoenue atoMoB. COCTaB aTOMHBIX

bubmuorexa [JOK

54
anep. M3otomnsl 19.03.2024 | https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI09eK
55 aToMOB 2J1eMeHTOB Ilepuonuueckon Bubmrorexa ITOK
PHOA 20.03.2024 | https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. MenaeneeBa
XapakTepucTuka XUMHUYECKOTO
56 3JIEMEHTA 110 €0 MTOJI0KEHUIO B bu6nuorexa [IOK
[Tepunonnueckoii cucreme /1. U. 26.03.2024 | https://m.edsoo.ru/00adag824
MenneneeBa
3nauenue [lepronnueckoro 3aKoHa
57 JUISL pa3BUTHUA HayKu U npakTuku. 1. 1. bubnuorexa [JOK
MeHneneeB — y4€HBIH, Iearor u 26.03.2024 | https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIEeKTPOOTPHUIIATEILHOCTH aTOMOB bubnunoreka [JOK
XUMHUYECKHUX DIIEMEHTOB 27.03.2024 | https://m.edsoo.ru/00adaab8
59 Honnas xuMuueckas CBI3b bubmorexa 10K
09.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHast XuMH4eCcKas bub6nuorexa IIOK
CBS3b 10.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanieHTHas HEMOJIsIpHAs XUMUYECKast bubnmoreka [JOK
CBS3b 16.04.2024 | https://m.edsoo.ru/00adaab9
62 CreneHp OKACIECHUS bubmorexa LOK
16.04.2024 | https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTELHBIE bubmuorexa [JOK
peakiuu 17.04.2024 | https://m.edso0o.ru/00adb076
64 OKHUCINUTENIN U BOCCTAHOBUTEIIN bubmmorexa TTOK
23.04.2024 | https://m.edsoo.ru/00adb076
65 Kontponbnas padora Ned o Teme 24.04.2024 bubmuorexa [JOK
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«Ctpoenue aTroma. XuMHUuecKas https://m.edsoo.ru/00adb486
CBSI3b»

66 PesepBHblit ypok. O6001IeHE U 1 0 0 bubnmoreka [JOK
CUCTEMAaTH3alMsl 3HAaHUN 30.04.2024 | https://m.edsoo.ru/00adb33c

67 PesepBublii ypok. O6001meHue 1 1 0 0 bubnuoreka IIOK

cucTeMaTtu3anus 3HaHUM 14.05.2024 | https://m.edsoo.ru/00ad9cb2

68 PeseprHblit ypok. O6001mIeHHE 1 1 0 0 bubnuoreka [IOK

cucTeMaTu3anusg 3HaHUI 15.05.2024 | https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68 4 6
[MPOTPAMME
9 KVIACC
KonnuyecTBo yacoB DJIEeKTPOHHBIE

Ne Jara uu(ppoBbIe

Tema ypoka Konrpoasnbie | IIpakTuyeckue
n/n Bcero H3ydyeHusi | oOpa3oBaTeibHbIE

padoThI padoThI
pecypcsbl

[Iepnoanueckuit 3aKoH.

1 Ilepnonnueckas cucrema 1 0 0 bubnuoreka [JOK
XUMHYECKHX d1eMeHToB /1. 1. 06.09.2023 | https://m.edsoo.ru/00adb59e
Menaeneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHYECKHUX DJIEMEHTOB 1 0 0 bubmorexa [JOK

. 07.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOIOB

3 Knaccugukarms 1 HoMeHKIaTypa 1 0 0 bubnuoreka [IOK
HEOpPraHMYECKUX BEIIECTB 13.09.2023 | https://m.edsoo.ru/00adb7e2

4 Buabl XUMUYECKON CBSI3U U THUIIBI 1 0 0 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK 14.09.2023 | https://m.edsoo.ru/00adbac6
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Kontposbnas padora Nel o Teme
«IloBTOpeHue u yriay0aeHne 3HAaHUH

20.09.2023
OCHOBHBIX Pa3fIesioB Kypca 8 Kiacca»
6 Knaccudukanust XuMudeckux bubnmoreka [JOK
peakIui Mo pa3IMYHbIM MPU3HAKAM 21.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN
7 eaxkuuu. IloHITHE O TOMOTE€HHBIX U bubmorexa HOK
PEAKIIH. 27.09.2023 | https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX
[MoHsATHE O XUMHUYECKOM
aBHOBeCcUH. PaKTOPLI, BIUSIOIINE
8 Ea CKOPOCThH XI/IMI/IHSCKOfl eaKHII/II/I u bubmorexa HOK
p beaid 28.09.2023 | https://m.edsoo.ru/00adc28c
[IOJIOKEHUE XUMUYECKOTO
paBHOBECHS
9 OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIE bu6mmoreka [IOK
peakiuu 04.10.2023 | https://m.edsoo.ru/00adcade
Teopus 2IIEKTPOIUTHIECKON
10 nucconuanmu. CUIbHBIE U ClIa0bIe bubmmorexa TTOK
' 05.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
11 Hounrle ypaBHEHUS peakuii Bubmorexa ITOK
P pearh 11.10.2023 | https://m.edsoo.ru/00add448
XHUMHUYECKHNE CBOMCTBA KUCIIOT U
12 OCHOBaHUH B CBETE NIPE/ICTABICHUM bubnmnoreka [JOK
00 2JIEKTPOIMTUYECKON 12.10.2023 | https://m.edsoo.ru/00add5d8
TUCCOLIMAINHT
XUMHUYECKHEe CBOMCTBA coJIel B
13 CBETE IIPEACTABICHUN 00 buGmorera TIOK
pea . 18.10.2023 | https://m.edsoo.ru/00add8b2
ANEKTPOIUTHUECKON TUCCOLUALIUN
14 [TonsaTHe 0 ruaponnse conen bubnuorexa LIOK
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19.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMaTH3aIus bu6mmoreka [IOK
3HAHUNI 25.10.2023 | https://m.edsoo.ru/00addd12
ITpaxTrueckas padora Ne 1.
16 «I?emTeT{:Ie 31«;:1112 I/II\:IFCHTaJ'IBHBIX buGmorera IIOK
p 26.10.2023 | https://m.edsoo.ru/00addbfa
3amauy
KonTtponsHast pabora Ne2 o Teme
17 «DNEKTPOIIUTHYECKAS] TUCCOLUALIUI bubmorexa LHOK
b A HHALBL 08.11.2023 | https://m.edsoo.ru/00addecO
XVWMHYECKUE PEaKIIUU B PACTBOPAX»
O01asa xapakTepuCcThKa raJIoreHoB.
18 XI/III\I/III/IIIGCKII)/IG CBI())ﬁCTBa Ha OpuMepe bubmaorexa [IOK
pHMep 09.11.2023 | https://m.edsoo.ru/00addfe2
xJjopa
Xaoposogopon. CoisiHast KUCIIOTA,
19 XHMqucfns CIBIOfICTBa [IOJIVUEHUE Bubmiorexa IJOK
> oMYA ’ 15.11.2023 | https://m.edsoo.ru/00ade104
pUMEHEHUE
[IpakTuueckas padota Ne 2 o Teme
20 «ITonydyeHue cOIIHON KHUCIOTHI bubmorexa LHOK
yi . N ’ 16.11.2023 | https://m.edsoo.ru/00ade348
U3YYCHUE €¢ CBOHCTBY
Berurcnenus o ypaBHEHUSIM
21 XUMHYECKUX PEAKIINHI, €CIIU OQUH U3 bubmorexa LOK
PEaIIuIL, g 22.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB JIaH B H30BITKE
99 OO61mas xapakTepruCTHKa SJIEMEHTOB bubmuorexa [JOK
VIA-rpymibt 23.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTponHbsle MOAU(UKALUU CEPBI.
93 Haxonenue cepsl U €€ COeIMHEHNI bubnuoreka [IOK
B IIpupoJie. XUMHUYECKUE CBOKCTBA 29.11.2023 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo, CTpoeHHUE, bubmuorexa [JOK
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(bu3MYECKHEe U XMMUYECKUE CBOMCTBA 30.11.2023 | https://m.edsoo.ru/00ade802
Oxcunpl cepnl. CepHast KUCIIOTA,
25 qmsnjecxng u XI/II\I/I)I/I‘-IGCKI/IC bubmorera IIOK
. 06.12.2023 | https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
XHUMHUYECKUE PEAKLIUH, JIEKALLUE B
OCHOBE MPOMBIIIIEHHOT0 Crocoba

26 MOJIyYEHUS] CEPHOU KUCIIOTHI. bub6nuorexa LIOK
XHUMHYECKOE 3arpsI3HCHHE 07.12.2023 | https://m.edsoo.ru/00adec8a
OKpY>KaroIIel Cpeibl COCTUHEHUSIMU
cepol

97 Brruncnenue MaccoBoi 10U BbIXOJ1a bubmuorexa [JOK
MPOJIYKTa pEaKLUU 13.12.2023 | https://m.edsoo.ru/00adec8a
OO0m1ast XxapakTEpPUCTHKA SJIEMEHTOB

28 VA-rpynmnsl. A3or, bubnuoreka [IOK
pacnpocTpaHeHue B IPUPOJIE, 14.12.2023 | https://m.edsoo.ru/00adeea6
(bu3HYECKHEe U XUMUYCCKUE CBOHCTBA
AMMHuak, ero pusndeckue u

29 XUMUYECKHE CBOMCTBA, MOJyUYECHHUE U bubmmorexa [IOK

> Iy 20.12.2023 |  https://m.edsoo.ru/00adf004
MpPUMEHEHUE
[IpakTuueckas padora Ne 3 o Teme
30 «[TonydyeHune aMmmMHuaKa, U3y9eHHE €ro bubmmorexa [IOK
di > M5V 21.12.2023 | https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3OTHas KUCIOTa, e¢ GU3NIEeCKue 1 bubnuoreka [IOK
XUMHUYECKHE CBOMCTBA 27.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb30BaHue HUTPATOB U COJIEN

32 aMMOHMS B KaU€CTBE MUHEPATIbHBIX bubmuorexa [JOK
ynoopeHuii. XuMHIecKoe 28.12.2023 | https://m.edsoo.ru/00adf518

3arpsi3HEHUE OKPYIKAIOIIEH CpeIbI
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COCAMHCHUSIMHU a30Ta

®dochop. Okcun dhocdopa (V) u

33 docdopnas kuciora, pusndeckue u bubmorexa HOK
. 10.01.2024 |  https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, TIOJIYYCHHE
Hcnonb3oBanue pocharos B
34 KaueCTBE MUHEPAIbHBIX YA0OPEHUH. bubnuoreka [IOK
3arpsi3sHEHUE TPUPOIHON CPEIbI 11.01.2024 | https://m.edsoo.ru/00adfc20
docharamu
Yraepon, pacipocTpaHeHHAE B
35 npu I())z[i:l gmnlt)lecxrl)/le 1 XUMHUYECKHE bubmmorexa [IOK
PHPOJE, 17.01.2024 | https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxcuppl yraepona, ux Gu3ndecKue u
36 XHMHUYECKHE CBOMCTBA. bubmuorexa [JOK
DKOJIOTHYECKHE MTPOOIIEMBI, 18.01.2024 | https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ okcuoM yriepona (1V)
37 VYronpHast KUCIIOTa M €€ COJIU bubmorera IIOK
24.01.2024 | https://m.edsoo.ru/00ae006¢
[Tpaktuyeckas paborta Ne 4 o teme
38 "[lony4yenue yriekucioro rasa. bubnuoreka [JOK
KauecTBenHnas peakuus Ha KapOOHAT- 25.01.2024 | https://m.edsoo.ru/00ae027¢
noH"
[TepBoHauanbHEBIE MOHATHS 00
39 OpTraHMYEeCKHUX BEIIECTBAX KaK O bubmorexa HOK
P 31.01.2024 | https://m.edsoo.ru/00ae054e
COETMHEHUSIX YTIepoaa
40 Kpemuuii 1 ero coemuHEHUS bubmmorexa TTOK
P A 30.01.2024 | https://m.edsoo.ru/00ae080a
41 [TpakTuueckas padorta Ne 5. bu6mmoreka [IOK
Pemenue sxcniepruMeHTaNbHbIX 33134 07.02.2024 | https://m.edsoo.ru/00ae0bf2
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o TeMe «Ba)kHeHIe HeMeTaluIbl U
UX COCIUHEHUS

Kontposbnas padora Ne3 o Teme

bu6mmoreka [IOK

42 B i
((DAIHCHILIHIE HENMCTLIB I X 08.02.2024 | https://m.edsoo.ru/00ae0e18
COCTUHEHUS
OO01as xapakTepuCTHKa
XUMHUYECKHX AJIEMEHTOB —

43 MEeTaJI0B. MeTayuinyeckas CBsi3b U bubnuorexa [JOK
MeTayUIMYecKas KpUCTAIIMIeCcKas 14.02.2024 | https://m.edsoo.ru/00ae103e
pemietka. duznyeckre cBocTBa
METaJIIOB
XHUMHYECKHE CBOMCTBA METAJLIOB.

44 DJIEKTPOXUMHUYECKUH PS5 bubmmorexa HOK

P . Pt 15.02.2024 | https://m.edsoo0.ru/00ae1156
HANPSDKEHUH METaJIOB
O61ue crnocoOb! MOTyYeHUs
MeTayioB. CrutaBel. BerauciieHus mo

45 ABHCHHMSIM XHUMHYECKUX PEaKIIHi bubnmorexa [IOK
P PEATHIH, 21.02.2024 | https://m.edso0.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJIEPKUT
IPUMECH

46 [TonsiTHEe 0 KOPPO3UM METAJIIOB bubmorexa [TOK

PP 22.02.2024 | https://m.eds00.ru/00ae1278
bu6nuorexa [JOK

47
[enorriere meTabt 28.02.2024 | https://m.edso0o.ru/00ae14b2

48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubmuorexa [JOK
KaJus 29.02.2024 | https://m.edso0o.ru/00ae14b2

49 IllenouHO3eMeTbHBIC METAILTBI — bubmuorexa [JOK
KaJIbIIUA U Maroui 06.03.2024 | https://m.edsoo.ru/00ael5e8

50 Baxxueiimme coequHEHU KBNS bu6mmoreka [IOK
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06.03.2024 | https://m.edsoo.ru/00ael5e8
51 O06o0011eHNEe U CHCTeMAaTH3aIINS
3HAHUHI 13.03.2024
59 JKecTKOoCTh BO/IBI 1 CITOCOOBI €€ bubmuorexa [JOK
YCTpaHCHHS 14.03.2024 | https://m.edso0.ru/00ae1886
[TpakTudeckas padora Ne 6 mo Teme
53 "}Irzéc:E;ICTb ]:IOpLI I/ITMeTO I’III et‘;r ) bubmmorexa [IOK
\ A 8 20.03.2024 | https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubmuorexa [JOK
>4 Asmomunit 21.03.2024 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOHCTBAa OKCHIA U bub6nuorexa IIOK
TUAPOKCHIA 27.03.2024 | https://m.edsoo.ru/00aelc64
bubnuorexa [JOK
S Keseso 28.03.2024 | https://m.edsoo.ru/00ae1d86
57 OKcubl, TUIPOKCHUIBI U COJTH JKeTie3a bu6nuorexa [JOK
(1) u xenesa (I11) 10.04.2024 | https://m.edsoo.ru/00ae35e6
58 O06o011eHre U cucTeMaTu3alus
3HAHHHA 11.04.2024
[IpakTuueckas padora Ne 7.
59 Pemenue sxcniepruMeHTaNbHbIX 33124 bubnuorexa IIOK
1o TeMe «BakHeH1e MeTaJlibl ¥ UX 17.04.2024 | https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Beraucienus o ypaBHCHUSIM
XUMHUYECKHUX PeaKIIHii, €CITU OJ1H U3
60 peareHToB J1aH B U30BITKE WIN bubnuorexa IIOK
COJIEPXUT pUMecH. Brruncnenus 18.04.2024 | https://m.edso0.ru/00ae1750

MacCOBOM JIOJIM BBIXOZA MPOTYKTa
peakiuu



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
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

O000111eHNE U cCUCTEMATU3ALIIS

ol 3HaAHUH 1 24.04.2024
Kontposbnas padora Ned 1o Teme

62 :(])3;3;1;1:;11;1;(: METAJITBI U UX 1 95 04.2024

63 BemecTBa u matepuaisl B 1 bu6nmmoreka [IOK
MOBCETHEBHOM JKU3HU YEIOBEKa 15.05.2024 |  https://m.edsoo.ru/00ae3f50

64 XUMHUYECKOE 3arpsI3HEHHE 1 bubnuoreka [IOK
OKpPY’Karolllel cpebl 16.05.2024 | https://m.edsoo.ru/00ae4270

65 Posib xumuu B perieHnn 1 bubnuorexa [JOK
HKOJIOTHUYECKHX MPOOIeM 22.05.2024 | https://m.edso0.ru/00ae4270

66 PesepBurlit ypok. O6001IeHuE U 1 bubnuorexa [JOK
cHUCTEeMaTH3aIus 3HAaHUI 23.05.2024 | https://m.edso0o.ru/00ae0dOa

67 PesepBHblit ypok. O6006111eHE U 1 bubmmorexa [IOK
cHCTEMAaTHU3aLUs 3HAaHUH 29.05.2024 | https://m.edsoo.ru/00adb33c

68 PesepBHblit ypok. O6001meHE U 1 bub6nuorexa IIOK
cUCTeMAaTU3aIusg 3HaHUH 30.05.2024 | https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I1O 68

[TPO'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

» Xumusi, 8 knace/ I'.E. Pymsutuc, @.I'. ®enpaman. «M3aaTenbseTBO
«ITpocsemenue» 2021r

» Xumus, 9 knacc/ I'.E. Pymsutuc, @.I'. ®enpaman «M3aaTeascTBO
«IIpocsemenune» 2022r

Tabauiel: [lepuoandeckas cucteMa XuMudeckux ayemMeHToB /1. 1.
MenneneeBa, TabJIMIa paCTBOPUMOCTH, SJICKTPOXUMHUUCCKUN PsIJT HATIPSHKCHUS

MCTAaJIJIOB

METOANYECKHUE MATEPHUAJIBI J1JIsd YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BblIii-ypOBEHb.-
Peanuzanus-tpedoBanuii-OI'OC-0cHOBHOT0-00111€T0-00pa30BaHUs. -

Mertoaunueckoe-nocooue-asi-yunrens.pdf

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/


http://www.yaklass.ru/
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