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INOACHUTEJIbBHAS 3AIINCKA

[TporpaMmMa o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUs COCTAaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTeNbHON IPOrpaMMbl OCHOBHOI'O
obmero oOpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Takke Ha OCHOBE (enepabHOM
paboueil mporpaMMbl BOCITUTAHUSA U C YU4ETOM KOHIICTILIUU MPENoJaBaHus y4eOHOTro MpeaMera
«Xumusi» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit deaepanum.

[IporpaMmma 1o xuMHuHM Ja€T MPEACTABICHUE O IIENAX, OOImIed cTpaTteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHS OOY4YaIOIIUXCS CpPEACTBAMHM Y4eOHOro MpeaMeTa, YCTaHaBIMBAET
00s3aTeNIbHOE IPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT PaclpeAeiiEeHUe ero Mo Kiaccam U
CTPYKTYpPUPOBAHUE M0 pa3jiejaM U TeMaM IIPOrpaMMbl [0 XUMUH, OIPEAEIsAeT KOJINUYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHAYEMYIO II0CJIE0BATEIbHOCTD
M3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH Y4eOHOTO
npoliecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaeseT BO3SMOKHOCTH MpeaAMeTa i
peanu3anuu TpeOOBaHUM K pe3ylbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTENIbHOM MpOrpamMMbl Ha
YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a TakkKe TpeOOBaHUM K pe3ybTaTaM 00y4eHUs] XUMUU
HA YpOBHE ILeNieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JEeSITeILHOCTH 00yUYaroMIerocs 0 OCBOCHUIO y4EOHOTO COEPIKAHMSL.

3HaHHE XUMUU CIY>)KUT OCHOBOH 1 (POPMHUPOBAHUS MUPOBO33pEHUST 00Yy4aIOIIErocs, ero
MPEJICTABICHUA O MAaTEPUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O TMYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO pPa3BUTUSL YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOrHUECKO 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHEHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH s caMmMopa3BUTUS U (OPMHUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON I'PaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKME MBILUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00yJarommxcs,
HaBBIKOB HMX  CaMOCTOSITEIbHON  y4eOHOH  JESTeIbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEHEBHOM JKU3HU, TaK U B
poeCCHOHAIBHON e TETHHOCTH;

3HAKOMHUT CO CHEHU(UKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBa€T OCHOBBHI IEJIOCTHOTO
B3TJIsAJIa HAa €TMHCTBO MPUPOJIBI M YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArioM B (POPMUPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUeE
o0ydJaronuxcs.

JlanHble HampaBlieHUs B OOYUYE€HHH XUMHUHU 00eCredyMBarOTCS CHEU(UKON colepskaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCA MEJarorMueckyd aJanTUPOBAaHHBIM OTpaKEHHEM
0a30BOIi HAYKN XMMHUU Ha ONPEEIEHHOM dTare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIrO 00Iero oOpa3oBaHUsI OPUEHTUPOBAH HAa OCBOEHHUE
00y4JaroIMMHUCS CUCTEMBI MIEPBOHAYATBHBIX MOHATHII XUMUHU, OCHOB HEOPTaHMUECKON XUMUU H
HEKOTOPBIX OTJICITBHBIX 3HAUUMBIX TIOHSITHH OPTraHUYECKON XUMHH.

CtpykTypa coaep:kaHHsl MPOTPAMMBI 0 XHUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
nonxona kK e€ mzydenuro. CopepiaHue CKJIQAbIBAETCS U3 CHUCTEMbI MOHATHH O XMMHYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XuMHUYeckod peakiuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpraHM30BaHbl [0 MPUHIUIY MOCIEAOBATEIHHOIO Pa3BUTUS 3HAHWW Ha OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

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

— Ilepnonnueckoro 3akoHa J[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMMY;

— YUEHHsI O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;



TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBATEIIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIMU OOBSICHEHHS W IPOTHO3HPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMHYECKON COCTaBIAIOIIEH HAy4yHOHW KAapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM HPUPOJBL,
LIEHHOCTHOT'O OTHOILIEHHUSI K HAYYHOMY 3HAaHUIO U METOJAM I03HAaHUs B Hayke. M3ydeHue xumun
IPOMCXOOUT C MPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjacc.

[Tpy n3yueHnH XMMHUN IPOUCXOJUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATUN, 3aKOHOB U TEOPETHYECKHX
HOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HayKd, B
IPUOOILEHNH K HAyYHBIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX PEaKLuil, B
(GOpMHpPOBaHMM U pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
II03HABATEJILHON U y4eOHO-UCCIIE0BATENIBCKOM 1EATEIbHOCTH, OCBOCHUH MpPaBUJl O€3011aCHOIO
oOpalleHus C Bel[eCTBAMU B IIOBCEIHEBHON KU3HU.

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

— (opMupoBaHUE WHTEILICKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PELICHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HaIpaBJICHHOCTh OOyYEHHUs Ha CUCTEMAaTHYeCKoe MpHOoOIIeHHe oOyJaroluxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4yHbIM  METOJaM  IO3HaHUA,
(bopMHPYIOLIMM MOTHUBALIUIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3sHOOOpa3HOM JEeATEIbHOCTH, MO3HAHHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOYEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE U1 Pa3IMUHbIX BUJOB J€ATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW ITPAMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATh U OLICHUBATh SIBICHUS OKPY’KAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBIE MPH H3YYEHUH XUMMH, TPUMEHATh MX MpPH pEUIeHHH NpobdieM B
ITOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs T'yMaHUCTHUECKUX OTHOUIEHUH, TOHUMaHMsI IEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MoBeneHus B OBITY U
TPYZAOBOM JEATEIBHOCTH B LENSAX COXPAHEHMsI CBOETO 3J0pPOBbS M OKPYXKArOUIEW NPUPOJHOU
Cpenpl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTHU AajJbHENUIIero 00yueHus.

OO1ee 4nciio 4acoB, OTBEAEHHBIX Ul M3YYEHHUS XMMUU Ha YPOBHE OCHOBHOT'O OOILEro
oOpa3oBaHus, cocTaBisgeT 136 yacos: B 8 kacce — 68 4acoB (2 yaca B HE/IEIIO).

Koppekuusi: B 8 xiacce no xumuu, B 2023-2024 yue6HoM rony, B MOV «TripHOBCKas
COI um. JILA. 3arockuHay, o y4eOHOMY IJIaHy KOJMYECTBO YAaCOB B HENENIO YBEJIUYEHO C 2
4acoB /10 3 4acoB, 3a cyeT yacTu (popMupyemMoi yyacTHHKaMu ydeOHoro mporecca. OOrmiee
KOJIMYECTBO YaCOB B I'0J1 HA U3y4eHUE XUMHH B 8 Kkinacce — 102 gaca.



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHayajbHBICe XUMHUYECKHE TOHATHS

[Ipeamer xumuu. Poib XMMHUM B )KM3HU YeJIOBEKa. XMMHs B CUCTEME HayK. Tena v BemlecTna.
du3nueckrue CBOMCTBA BEIIECTB. ArperarHoe coctosHue BemiecTB. [loHATHEe 0 MeTonax IMO3HAHUS B
xumun. Yucteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMecel.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 31eMEHThl. CHMBOJIBI XMMUYECKUX 3JIeMeHTOB. lIpocTsie n
CJIOKHBIE BEIeCTBAa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckasi ¢opmyna. BaleHTHOCTP aTOMOB XMMHUYECKHX D3JEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemecTB. OTHOcuTeNbHAsE aTOMHass Macca. OTHOCHTENbHAsE MOJEKYJsIpHas Macca. MaccoBas
JI0J1s1 XUMHUYECKOT0 3JIEMEHTA B COEIMHEHUU.

KomunuectBo BemectBa. Monbs. MonspHas macca. B3auMocBsI3p KoiaudecTBa, MAacChl M 4HMCIa
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo hopMynamMm XMMHUECKUX COSAMHEHHH.

®usnueckue U XUMUYECKUE SIBJICHUA. XHMMHUYECKash peaklus U €€ NpU3HAKU. 3aKOH COXPaHEHUs
Macchl BemlecTB. XuMHUYecKkue ypaBHeHHs. Kiaccupukamuss XMMHUYECKHX peaknuid (COeqMHEHUs,
pasoKeHus, 3aMeIeHUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYAOH, mpaBuiiaMu paboThl B 1TaOOpaTOpUH U MpUEMaMH 00paleHUs
c nabopaTopHbIM O0OOpyIOBaHHWEM, HW3YYEHHE U ONUCAaHWE (PHU3MYECKUX CBOWCTB 00pas3IoB
HEOpPraHMYECKUX BEIIECTB, HaOmoJeHue (u3nueckux (IUIaBIIEHWE BOCKA, TasHUE JbJa, PacTUPAHHE
caxapa B CTYIIKE, KUIIEHHE U KOH/IEHCAllUs BO/Ibl) U XUMUYECKHUX (TOPEHUE CBEUH, IPOKAIMBAHUE MEIHOM
MIPOBOJIOKH, B3aMMOJICHCTBHE MeJa C KHUCIOTOW) SBJICHM, HAOMIOJIEHUE K ONUCAaHHE MPU3HAKOB
IIPOTEKAHUS XUMUYECKUX PEAKIMI (pa3yiockeHue caxapa, B3auMOJICHCTBUE CEPHON KUCIIOTHI C XJIOPUIOM
Oapusi, paznoxenue ruapokcuna meau (1) mpu HarpeBaHuu, B3aUMOJICHCTBHE Kelle3a C PACTBOPOM COJIH
menu (1), n3ydenune cmocoOOB pa3eieHuss CMece: ¢ TOMOIIBI0 MarHuTa, (UIBTPOBAaHUE, BBITAPUBAHNE,
TUCTHIUISIIMS, XpomaTtorpadus, MpOBEICHHE OYMCTKHM TOBAPEHHOW CONHM, HaONIOJEHHWE W ONHCAaHUE
pe3yJIbTaTOB NPOBEICHUs OIBITA, MIUIFOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHME MOJENeH
MOJIEKYI (IIapOCTEPIKHEBBIX ).

Baneiimue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Bo3nyx — cmech razos. Cocras Boznyxa. Kucnopoa — anemeHT u npoctoe BeuiectBo. Haxoxenue
KHCIIOpO/ia B IpUpoJe, GU3NYECKUE U XUMHUECKHe cBoWcTBa (peakiuu ropenns). Oxcusl. [Ipumenenue
kuciaopoaa. CrocoObl MOMy4eHHUS KUCIOpoaa B JabopaTOpuM M IMpOMBINUIEHHOCTH. KpyroBopoT
KHciopoa B mpupojie. O30H — aJIoTporiHas MoIupuKaius KUCIOpOoaa.

TennoBoit  >pdexr XumMHUeCKOW  peakIuM, TEePMOXMMHUYECKHUE YpaBHEHHS, 0IK30- U
SHAOTEPMHUUYECKHE peakluu. TOIMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJIEHHE MapHUKOBOIO
a¢dekTa, pa3pylieHre 030HOBOTO CIIOSI.

Bogopon — snemeHT M mpoctoe BemiecTBo. HaxoxkneHue Bojopoja B mpupoje, (pu3nuecKue u
XMMHUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCO0b! oay4yeHuss. Kucnotel u conu.

MounsipHblii 00BEM ra3oB. Pacuérhl 10 XUMUYECKUM ypaBHEHUSIM.

dusnyeckue cBolcTBa BoAbl. Bona kak pactBoputens. PactBopsl. HackllieHHbIE M HEHACHIILIEHHBIE
pactBopbl. PacTBOpMMOCTH BemiecTB B BoJe. MaccoBas 101 BEIIECTBA B PacTBOpPE. XHUMHYECKHE
cBoiicTBa BoAbl. OcHOBaHMA. Ponb pacTBOpPOB B NpUpPOAE M B KM3HM ueioBeKka. KpyroBopoTr Boxbl B
npupoe. 3arpsi3HeHNe NPUPOAHBIX BOJ. OXpaHa U OYUCTKA IPUPOIHBIX BOI.

Knaccudukanuss  Heopranuuyeckux — coeauHeHuil.  Oxcuapl.  Kiaccudukanms — oKcHIIOB:
cosieoOpasyromue (OCHOBHBIE, KHCIOTHBIE, amM(pOTepHBIE) H HecosneoOpasytomme. HomeHnkmnartypa
okcu10B. PU3nUEcKre U XMMUUECKHE CBOMCTBAa OKcHI0B. [loydyeHne okcuaos.

OcnoBanus. Knaccudukarust ocHoBaHUM: MENOYN U HEPACTBOpPHMBIE OcHOBaHUsA. HoMeHkmatypa
OCHOBaHMU. PU3NUECKHE U XUMUYECKUE CBOMCTBA OCHOBAaHUM. [lonyueHre OCHOBaHUM.

Kucnotsl. Knaccudukanus xucnot. Homenknarypa kucnot. @usndeckiue 1 XUuMHYECKHE CBOMCTBA
kucnot. Psan akrusHoctn MmetaiuioB H. H. bekerosa. [lomyyenue Kucior.

Comu. Homenknatypa coseil. @u3nueckne 1 XUMAYECKHe CBOMCTBa cosel. Ilomydenue comnen.

I'enernueckas cBA3b MEXAY KJacCaMHM HEOPraHMYECKUX COCTUHEHHM.

Xumuueckuii IKCnepumMeHm:



KaueCTBEHHOE OIpeAeTeHHue COJIEp)KaHUd KHUCIOpOoJa B BO3JyXe, IOIy4YeHHE, COOHMpaHue,
pacrmo3HaBaHHe U U3y4eHUE CBONCTB KHCIIOpO/Aa, HAOIIOICHIE B3aMMOJICHCTBHS BEIIECTB ¢ KUCIOPOAOM
U yCJIOBHSI BOSHHUKHOBEHMSI U MPEKpalleHus] ropeHus (moxapa), 03HaKOMJIeHHE ¢ o0pa3laMu OKCHIOB U
OMHMCAaHWE WX CBOWCTB, TMOJYy4YCHHE, COOMpaHUE, paclo3HABaHWE W W3YYCHHE CBOWCTB BOJOpOJA
(ropenue), B3auMmozeiictBue Bojgopoaa ¢ okcugom Meau (II)  (BO3MOKHO  HMCIOJIB30BaHHE
BUJICOMATEPHAJIOB), HAOIOIeHHE 00Pa3I0B BEIIECTB KOJINYECTBOM | MOJIb, MCCIIeIOBaHHE 0COOEHHOCTEH
pacTBOPEHMS BEIIECTB C PA3JIMYHOM pPaCTBOPUMOCTHIO, MPUTOTOBIEHHUE PACTBOPOB C OINpPEACIEHHOU
MacCOBOM J10JIei paCTBOPEHHOIO BEIIECTBA, B3aUMOCHCTBUE BOJIbI C METAJTIaMU (HATPUEM U KAJIbIIUEM)
(BO3MOXKHO HCIIOJIb30BAaHHE BHIEOMATEPUANIOB), HCCIEA0BaHUE OOpa3l0B HEOPraHWYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB, HAOIIOJCHIE M3MEHEHHUSI OKPACKU WHAMKATOPOB B PACTBOPAX KHCIOT W IIEIOYEH,
u3yueHue B3aumozeiictBus okcuga menu (II) ¢ pacTBopom cepHOM KHCIOTBI, KUCIOT C MeETaJlslaMH,
peakiuil HeUTpaiu3aluy, NoJy4eHe HEPaCTBOPUMBIX OCHOBAHUM, BHITECHEHHUE OJJHOTO METalia IPyrumM
13 PacTBOpa COJIM, PELIEHUE SKCIEPUMEHTANIBHBIX 33124 110 TeMe «BaxxHelmue Ki1acchl HeOpraHUYECKUX
COCIIMHECHUI.

Iepuonuveckuii 3axkoH u Ilepuoauveckass cucrema xumuuyeckux >3jementos JI. H.
MenpgeneeBa. CrtpoeHne arTroMoB. XHMH4YeCKas CBf3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbBIE
peakuun

[TepBple TOMBITKK KiIacCH(PHUKAIMN XUMHYECKHX 3JIeMeHTOB. [loHsTHE O Tpymmax CXOMHBIX
AJIEMEHTOB (IIEIOYHbIE U IEJIO0YHO3EMEeNbHbIE METAaJlIbl, TaJOreHbl, MHEPTHBIC Ta3bl). DIEMEHTHI,
KOTOpBbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCH/IBI.

[Iepuonnueckuii 3akoH. Ilepuoauueckas cucrema xuMuueckux anemeHtoB [[. 1. Menneneena.
Kopotkonepuoanas u jmmHHONIeproaHas Gopmel [leproandeckoil cHCTEMBI XUMUYECKUX AJIEeMEHTOB /.
N. Menneneesa. Ilepuoasl u rpynmbl. @PU3HUECKUI CMBICI TOPAJIKOBOTO HOMEpPA, HOMEPOB Iepuoaa U
TPYIIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX saep. M3orombl. OnekTpoHbl. CTpOEHHE 3IEKTPOHHBIX
oboitouek aromMoB mepBbix 20 xumudeckux 3jieMeHToB [lepmonmyeckoii cucremsr [[. M. Menpaeneesa.
XapakTepucTuka XUMHUYECKOTO 3JIEMEHTa Mo ero mnojoxkeHuto B Ilepmonmueckoin cucreme [ U.
Meneneesa.

3aKOHOMEPHOCTH HU3MEHEHHUs paauyca aTOMOB XHWMHUUYECKHX 3JIEMEHTOB, METAIUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IPYIIIaM U MEPUOIAM.

3nauenue llepuonnueckoro 3akona u Ilepuoanueckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB IS
pa3BuUTHUS Hayku U npakTuku. [. . MeHneneeB — yu€HbIN U rpakJaHUH.

Xumudeckas cBsizb. KoBaneHTHast (MoNisipHash M HEMOJSIPHAsi) CBS3b. DJIEKTPOOTPUIATENLHOCTD
XUMHUYECKUX AJIeMEHTOB. VIOHHAs CBS3b.

Crenenb oxucneHus. OKUCIUTENbHO--BOCCTAHOBUTENbHBIE peakiuu. [lpolecchl OKHCIEHUS U
BocCTaHOBJIEHUSI. OKHCIIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3ydeHue oOpasllioB BEIIECTB METAUIOB U HEMETAUIOB, B3aUMOJCHCTBHE THUIIPOKCHIA ITMHKA C
pacTBOpamMHM KHUCIOT M IIEJIOYed, MPOBEACHHE OIBITOB, WILIIOCTPUPYIOMIMX MPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakInii (TOpeHre, peakiiuy pa3aoKeHUsI, COSTUHEHUS).

Mesicnpeomemmnie céasu

Peanuzarust MeXnpeMETHBIX CBA3EH MPH M3YUYCHHH XUMHH B 8 KJIacce OCYIIECTBIISIETCS Yepes
MCIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO--HAYYHBIX MMOHATHH, TaK U MOHSATH, SBISIOMINUXCSI CHCTEMHBIMH
JUTSL OTJICTBHBIX TTPEJMETOB €CTECTBEHHO--HAYYHOTO [IUKIIA.

OOmue ecTecTBEHHO--HAYYHbIE TOHSTHS: HAay4YHBIH (DakT, THUMOTE3a, TEOpHUs, 3aKOH, aHAIU3,
CUHTE3, KJacCHU(UKAIUs, TMEPUOIUIHOCTh, HAOIIOJICHHE, DKCIIEPUMEHT, MOJCIMPOBAHUE, H3MEpPEHUeE,
MO/I€l1b, SIBJICHHE.

dusnka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOMBI, PAJHOAKTUBHOCTD,
MOJIEKYJa, DSJEKTPUUYECKUN 3apsj, BEIIeCTBO, Telo, 00BEM, arperaTHOe COCTOSHHE BEIIECTBa, ras,
(bu3MYecKre BETUINHBI, UHUIIBI H3MEPEHH s, KOCMOC, TUIaHETHI, 3BE3/161, COTHIIE.

buonorus: porocunres, neixanue, 6uochepa.

I'eorpadus: atmocdepa, ruapocdepa, MHHEpabl, TOPHbIE MOPOAbI, IOJE3HbIE HCKOMAaeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INIPOI'PAMMBI IO XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Omiero o0Opa3oBaHuUs
JIOCTUTAIOTCS B X0OZIe 00Y4EHUsI XMMUU B €JUHCTBE Yy4eOHOM M BOCIIUTATENbHOM €ATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B OOILECTBE IPAaBUIAMM U HOpPMaMM HOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3AINN 00yIarOIIUXCS.

JIMYHOCTHBIE PpE3yNbTaThl OTPaXat0T TI'OTOBHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMN M PACHIMPEHHE OIBITAa JESITEIHHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOILIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACIIE/INI0, TIOHUMaHMA 3HAYCHUsS XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEPHOW MH(OpPMALME O MEepeoBbIX JOCTUXKEHUAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa 1 001IecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NpPEICTaBICHNUS O COLMAIBHBIX HOpPMax M IpaBUJaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJIJICKTHBE, KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B OOILIECTBEHHO  IIOJIE3HOM,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKOW M JPYIMX BHIAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JI€ATEIBHOCTH MPHU BBINOJHEHUH Y4€OHBIX, IO3HABATEIbHbIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3alMOIIOHMMAHHIO M B3aUMOIIOMOIIM B IpPOLECCE 3TOM y4eOHOH NeATenbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IOBEIEHUE W IOCTYINKH CBOMUX TOBAapHUINEH C IMO3UIMM HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHMUSI MTOCJIECTBUI MOCTYIIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKUE  NPEJACTABICHHUS O  BELIECTBE M  XMMHMYECKOM  peakluH,
COOTBETCTBYIOIIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM M COCTABISIOUIME OCHOBY JJIS
NOHMMAaHHUS  CYIIHOCTH HAayyHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aUMOCBA3SIX YelIOBeKa C MPUPOJHON Cpelod, o ponu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHUBBI, HalpaBIEHHbIE Ha IOJYyYEHHE HOBBIX 3HAHUM MO XHMMHH,
HEoOXoauMble Il OOBSCHEHUS HaONI0IaeMbIX TMPOLIECCOB U SIBICHUN, IO3HABAaTEIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSATENIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATYpOH, JOCTYIMHBIMH TEXHHUECKUMH CpEICTBAMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, IPOCKTHON M HMCCIEeI0BATENbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJICHHOCTH ¥ YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTAHOBKM Ha 3[0pPOBbIi 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSTHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJIEHUSI alKOrojisi, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIOJEHUS
npaBuil 0€30MacHOCTH HpU OOpalleHHMH ¢ XMMHUYECKHMMM BeElIeCTBaMH B OBITY U peaJbHOMN
KH3HU;

5) Tpy10BOT0 BOCIUTAHUS

MHTEpPEC K MPAKTUUECKOMY M3yUEHUIO Mpodeccuil U Tpyaa pa3IudHOro poJia, yBaKeHHE K
TPyAy M pe3ylbTaTaM TPYAOBOM JEATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMEHEHUS
NPEIMETHBIX 3HAHWHA 10 XWMHH, OCO3HAaHHBIH BBIOOP WHIMBUAYAILHOW TPAaeKTOPUHU
POJOIDKEHUS 00pa30BaHUSl C Y4ETOM JIMYHOCTHBIX HMHTEPECOB W CIOCOOHOCTH K XUMHH,



OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycmeumHoi mpodecCuOHaIbHON AEATEIbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUMN, TOTOBHOCTh aJalITUPOBATHLCS B IPO(ECCHOHAIBHON Cpesie;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

9KOJIOTMYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K IIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOTO W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M IICUXMYECKOMY 310DPOBBIO,
OCO3HAHME LIEHHOCTH COOJIOICHUS IPaBMiI 0€30IacCHOTO TOBEACHHUS MPH paboOTe C BEIIECTBAMH,
a TAK)KE B CUTYaLUAX, YIPOXKAIOIINX 30POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH IPUMEHSTHh 3HAHUS, I0JIydaeMble IPU HM3YyYEHUU XUMHHM, IS PEIICHUs
3a[a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOAHON CPENOH, Ul MOBBIIIECHUS YPOBHS dKOJIOTHYECKON
KYJIBTYpBI, OCO3HaHUSA TNIO0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEeM U MyTe WX pelIeHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOIMYECKOTO MBILIUICHUS, YMEHHUs PYKOBOJCTBOBATHCS UM B
[IO3HABATEJIBHON, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampenMeTHBIX pe3ylIbTaTOB BBIICISIOT 3HAYMMBbIE I (POPMHPOBAHUS
MHUPOBO33PEHUS OOLIEHAYYHbIE MOHATHUS (3aKOH, TEOPUs, MPUHLMII, TUIOTE3a, (PAKT, CUCTEMA,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE€.), KOTOPbIE UCHOJIB3YIOTCS B €CTECTBEHHO-HAYYHbBIX Y4EOHBIX
peaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH U3 ATUX MpeAMETOB (pOpMUPOBATh NMPEICTaBICHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATENIBHEIC,
KOMMYHHUKATHBHbIE, PEryJIsSTHBHbBIE), KOTOpblE OOecrednBaoT (OpPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUIAHUPOBAHUIO U OCYILLECTBICHUIO YU€OHOU €S TEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

YMEHMSI HCIOJIb30BaTh IPUEMBI JIOTMYECKOIO MBIIUIEHUS IIPM OCBOEHUM 3HAHUMU:
pPacKpbIBaTh CMBICA XUMHYECKUX TOHATHH (BBIOENATH UX XapaKTEpHblE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHSTUSAMH), UCIOIb30BATh MOHATHS Ul OOBSICHEHUS
OTIENbHBIX (DaKTOB W SBJICHWHA, BBIOMpPATh OCHOBAHWS W KPHUTEPHH IS Kiaccu(uKauu
XUMHUYECKHX BEILECTB U XMMHUECKUX PEaKLUM, yCTaHABIUBATh IPUYMHHO-CICCTBEHHBIE CBSI3U
MEXly 00BEKTaMHU U3YUEHHUsI, CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHAYKTUBHBIE, I€AYKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOBI U 3aKIIIOUCHUS;

YMEHHME MPUMEHSTHh B IMpollecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MPeoOpa3OBHIBaTh LIMPOKO
PUMEHSIEMbIE B XUMHUM MOJIEJIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKkass (GopMylna M YpaBHEHHE XHMHYECKOM peakuud — NpU peleHUH YydeOHOo-
IIO3HABATENIBHBIX 3a/1a4, C Y4ETOM O3THUX MOJENIbHBIX MPEJACTABICHUN BBIABIITH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHYECKHUX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYHS B U3yYaEMBIX NIPOLIECCAX U ABJICHUSIX.

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

YMEHHUE HCIOJIb30BaTh IOCTABIECHHBIE BOIPOCHI B KAue€CTBE MHCTPYMEHTA IO3HAHMS, a
TaKkkK€ B KayecTBE OCHOBBI Ui (OPMUPOBAHUSA THUIIOTE3bl IO MPOBEPKE MPAaBUIBLHOCTU
BBICKA3bIBAEMBIX CYKICHMUI;

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3aAlMM M TMPOBEICHHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHME HAOII0JaTh 3a X0JIOM MPOIIecca, CaMOCTOSITEIbHO TPOrHO3UPOBATh €TI0
pe3ynbTaT, (GOopMyIupoBaTh OOOOIIEHHMS M BBIBOJABI MO pe3ysibTaTaM MPOBEAEHHOIO OIBITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOJIETaHHOM padoTe.

Pa6ora ¢ undopmaumeii:

yMeHUue BBIOUpPATh, aHATU3UPOBATh U HHTEPIPETUPOBATh MH()OPMALIUIO PA3INYHBIX BUOB
1 GOpM IPECTaBICHHUS, TOJYyYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAsl IUTEpaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHble MOcoOus, pecypchl HMHTepHeTa), KpPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO NH(OPMALIUIO;



YMEHHUE IPUMEHSTh pa3INuHble METObI U 3aIPOCHI IPU MOUCKE U 0TOOpe nHpOopMaLuU U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX JJIsl BBIIOJHEHHS y4EOHBIX U MO3HABATEIbHBIX 3a7a4
OTIpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTUH, OBJIAJIEHHE KYIbTYPOH aKTUBHOI'O MCIIOJIb30BAaHUS Pa3IMYHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMYy IpencTaBICHUS
UHPOpPMALMUM U WUIIOCTPUPOBATH pEIAaeMble 3a/laud HECIOXKHBIMM CXEMaMHM, JuarpaMMamu,
npyrumu popmamu rpaduky U ©X KOMOMHALIUSAMU;
YMEHHUE HCMOJIb30BaTh U aHAJIU3MPOBaTh B IIpoliecce y4yeOHOM M HcCiel0BaTeNnbCKON
NEeSITeIbHOCTH HH(POPMAIIHIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35HCTBA U TPAHCTIOPTa
Ha COCTOSIHME OKPY’KaIoLe MPUPOJHOM Cpeibl.
KoMMyHUKaTHBHbIE YHHBepcalbHble Y4eOHbIe JelcTBHA:
yYMEHUs 3aJaBaTh BOIPOCH (B XoAe Jauanora M (WiM) AMCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS OTHOCHUTEIBHO BBITIOJHEHUS
IPEeUI0KEHHOH 3a/1a4H;
YMEHUS NPEACTABIATH MOJyYCHHbIE Pe3yIbTaThl TO3HABATEIBHOM NEATEILHOCTH B YCTHBIX
U IHUCBMEHHBIX TEKCTaxX; JeJlaTh [PE3EHTALUI0 PEe3yJbTaTOB BBINOJHEHUS XUMHUYECKOTO
AKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPaTOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);
YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPH PEIICHUH BO3HUKAIOIIMX IPOOJIeM Ha OCHOBE Ydéra
OOIMMX WHTEPECOB W COTJACOBaHMs NO3HMLUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMbI», KOOPJIMHAIIM COBMECTHBIX JEHCTBHM, ONpeeseHue KPUTEPUEB 110 OL[EHKEe KayecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).
Pery1siTUBHBIEe yHHBepcalbHble Y4eOHbIe JelicTBHUA:
YMEHHUE CaMOCTOSITENIFHO OMPEACIATh LENH NeSTeIbHOCTH, IIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBAaTh M NPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIBHOCTh, BbIOMpPATh
HanOonee dS(QQeKTuBHBIE CIMOCOOBI pEUmIeHHs YYeOHBIX M IO3HABATEIbHBIX  3aad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBUHA NpHU
BBIITOJIHEHUH 33aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3ysbTaTa 3asBICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IIPe/IaraeéMble B YCIIOBUH 3a/IaHUI.
NPEIMETHBIE PE3YJIbTATBI
B cocraBe mpeaMETHBIX pE3YNbTATOB IO OCBOCHHUIO O0S3aTEIBHOTO COJEPIKAHHMS,
YCTQHOBJICHHOTO JaHHOM (exnepanbHOH pabouell MporpamMMmol, BBIJIENSAIOT: OCBOEHHBIE
oOydarlmuMuCcs Hay4yHble 3HAHUS, YMEHHMS M CIOCOOBI AeMCTBMI, crneuuduueckue s
OpeaMETHOM 00sacTH «XUMUS», BUIBl JEATEILHOCTH MO TOJIYYE€HHIO HOBOTO 3HAHHUS, €ro
UHTEPIPETALNH, TPEOOPA30BAHMIO U TIPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYaIUSX.
K xoHuy oOyuenust B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:
®  DACKpBIBaTh CMBIC OCHOBHBIX XHMHYECKHX MOHATHUH: aTroM, MOJEKyJa, XHMHYECKUH
3JIEMEHT, MPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, CMECh (OJHOPOJHAs M HEOJHOPOAHAA),
BAJICHTHOCTh, OTHOCHTENbHAsE aTOMHAs W MOJIEKYIISIpHAas Macca, KOJHMYECTBO BEIIECTBa,
MOJIb, MOJISIPHAsI Macca, MaccoBasi JI0JIsi XUMHUYECKOTO JIEMEHTa B COSIMHEHUH, MOJISIPHBII
00BEM, OKCHJI, KUCIIOTA, OCHOBAHHUE, COJIb, DJIEKTPOOTPHIIATEIbHOCTh, CTENICHh OKUCIICHUS,
XUMHYECKass peakuus, KilacCU(UKAIMs peakUui: peaklud COEIUWHEHMS, peaKIuu
Pa3JIOKEHUs], pEeaKIuy 3aMEIICHUs, PeaKni 0OMeHa, SK30- U DHIOTEPMHUYECKHE PEaKIIHH,
TEIOBOM >(PQEKT peakiuu, siAPo aToMa, NEKTPOHHBIA CIIOW aToMa, aTOMHas OpOWTAalb,
pamuyc aToma, XMMHYECKasl CBsI3b, MOJISIPHAS W HETOJIIPHAs KOBAJICHTHAs CBs3b, MOHHAS
CBSI3b, MOH, KaTHOH, AaHHMOH, pacTBOp, MaccoBass JOJis BemecTBa (IMpPOLEHTHAas
KOHIIEHTpAIWs) B PaCTBOPE;

®  WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX TOHSATHHA U IPUMEHSATH 3TU MOHATHUS
IIPY ONMCaHMHU BEIECTB U UX MpEBpaILECHUI;



UCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JJIsl COCTaBJICHUs (POPMYJ BELIECTB M ypaBHEHUH
XUMHYECKUX PEAKIIUN;

OTlpeNeNiATh BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B OHHApHBIX COCJMHEHUSX, CTEICHb
OKHUCJICHHS DJJEMEHTOB B OHHApHBIX COEIMHEHUSX, [PUHAIEKHOCTh BEIIECTB K
OIpesIeIEHHOMY KJIacCy COeIMHEHMH Mo (opMyliaM, BUJ XUMHUECKOW CBSA3M (KOBaJEHTHAs
Y MOHHAs1) B HEOPraHUYECKUX COCIUMHEHUSX;

packpbiBaTh cMbIci [lepuommyeckoro 3akona JI. M. MeHnpgeneeBa: IE€MOHCTpUPOBATH
IIOHMMAHHAE TIEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKHUX DIIEMEHTOB OT MX
nosoxkenus B llepuoguyeckod cucTemMe, 3aKOHOB COXPAaHEHMS MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YYECHHUsI, 3aKOHAa ABOTapo;

OIMCHIBATh M XapaKTepu30BaTh TabmuuHyto ¢opmy lleprognueckoil cHCTEMbl XUMHUYECKUX
AJIEMEHTOB: pa3lMyaTh MOHATUS «IJaBHas mnoiarpynna (A-rpynma)» M «11o00o4Has
noarpynna (b-rpynna)», Manbsie u OoJsblIME EPUObI, COOTHOCUTh 0003HAUYEHUs, KOTOPbIE
umerorcs B Tabmuue «llepmommueckass cucrema xumuueckux osnementos [ WM.
MenzeneeBay ¢ YUCIOBBIMYM XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHUX JJIEMEHTOB
(coctaB u 3apsp snpa, oOlLIee YUCIO 3JIEKTPOHOB M PACIPECIICHUE UX IO AJIEKTPOHHBIM
CJI0SIM);

KJIacCu(UIUPOBATh XWMHUYECKHE JJIEMEHTHl, HEOPTaHWYECKHE BEUIeCTBA, XUMHUYECKHUE
peaxiuu (110 YUCITy U COCTaBy YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIUIOBOMY 3D (DEKTy);
XapaKkTepu30BaTh (OMUCHIBATh) OOIME XUMUUECKUE CBOMCTBA BELECTB Pa3JIMUHBIX KJIaCCOB,
NOATBEP)KJAsl ONHUCAHME IPUMEPAMH MOJEKYJSIPHBIX YPAaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUM;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCMMOCTH OT HUX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUSI XUMUYECKHUX IIPEBPALLICHUI B Pa3IMUHbIX YCIOBUSIX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BELLIECTB, MACCOBYIO JJOJIIO
XMMHUYECKOI'0 3JIEMEHTa 10 (OopMyJie COeAMHEHUS, MAaCCOBYIO JIOJIIO BEILECTBA B PACTBOPE,
IIPOBOAMTD PACUEThI 10 YPABHEHUIO XUMUYECKON PEAKINY;

MNPUMCHATbL OCHOBHBIC OIICpallun MBICIIUTEIIbHON ACATCIIBHOCTH — aHaJIu3 MW CHHTC3,
CpaBHCHHC, O606H_ICHI/IG, CUCTEMATHU3all1IO, KJ'IaCCI/I(l)I/IKaLII/II-O, BBISAIBJICHUC TTPUYUHHO-
-CJICICTBEHHEIX CBS3€H — mIsf HU3Yy4YCHUA CBOMCTB BEIIECTB U XHUMHYCCKHX peaKuHﬁ,

€CTeCTBEHHO-HAyYHbl€ METOJ/bl TO3HaHUS — HaAOIIOJCHUE, U3MEpEeHHUe, MOAEIHPOBAHMUE,
AKCIIEPUMEHT (peaibHbI U MBICIICHHBIH);

clefloBaTh ~ NpaBWJIaM  MOJb30BaHMA  XMUMHUYECKOM mocyaod u  Ja00opaTOpHBIM
o0OpyJOBaHMEM, a TaKXe IpaBWjaM OOpalleHus C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKLHUSAMHU IO BBINOJIHEHUIO JIAOOPATOPHBIX XMMHUYECKHX OIBITOB MO MOJIYYEHHIO U
COOMpaHUIO ra3000pa3HBIX BELIECTB (BOJIOPOJIA U KMCIOPOAA), IPUTOTOBIEHUIO PACTBOPOB C
onpeAes€HHON MacCOBOW J0JIEM pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH W MPOBOAUTH
XUMHUYECKHE DKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEI0YEN U KUCIOT € TOMOIIBIO
MHAUKATOPOB (1akMyc, ¢peHondTaaer, MEeTUIOPaHK U APYTHUE).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE TIOHATHS
XuMus — BaxHas 00J1acTh

11 €CTCCTBO3HAHUS U 7 0 5 bubmuorexa [JOK

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

YeJIoBeKa

12 BemectBa 1 xuMuueckue 93 1 0 bubnnoreka IIOK

' peakuuu https://m.edso0.ru/7f41837c

Hroro mo pazueny 30

Paznes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 9 0 0 bubnmnorexka HOK

' 00 oKcHIax https://m.edso0.ru/7f41837c
59 Bonopon. Ilonstue o kucinorax 12 0 1 bu6nuoreka [IOK

' ¥ COJISIX https://m.eds00.ru/7f41837c¢
53 Bopna. PactBopsl. [Tonsatue 06 7 1 1 bu6muoreka [JOK

' OCHOBaHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI 17 1 1 but6mmoreka [IOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no pazneny 45
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Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMmeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€aAaKIHH

Ilepronnueckuii 3aKOH U
31 IIepuoanueckas cucrema 11 0 bubnmoreka [JOK
' XMMHYECKHUX 31eMeHToB . U. https://m.eds00.ru/7f41837c
MenneneeBa. Ctpoenue aroma
XUMUYECKasi CBA3b. Bu6 110K
noIMoTeKa
3.2 OrucurenyHo- 12 . https://m.eds00.ru/7f41837c
BOCCTAaHOBUTEIIBHBIC PEAKIIHU
bubmuorexa [JOK
Hroro no pasaeiy 23 https://m.edsoo.ru/7f41837c
bubmuorexa [JOK
p 4
C3CPBHOC BpeMA 0 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 102 4

[NPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
Ne Jara
Tema ypoka Konrpoabnbsie IIpakruuyeckue uudpoBbIe
n/n Bcero H3Y4YeHH S
padoThbI padoTbI o0pa3oBaTe/ibHbIE
pecypchl
1.0 [Ipenmer xumun. Posib XUMuH B )KU3HA ’ 0 0 01.09.23 bubmuoreka [JOK
yesioBeka. Tena u BelecTna 04.09.23 https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
3 [TonsaTre 0 MeETOAX O3HAHUS B XUMUH 1 0 0 06.09.23 httos://m.edsoo.ru/f0d227e
[Ipaktuyeckas padora Ne 1 «IIpaBuia
4 paboThI B 1a00OpaTOpUu U IPUEMBI 1 0 1 08.09.23 bubnnoreka [JOK
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
5 Yucteic BemecTBa E/I cMecH. CrocoObl 1 0 0 11.09.23 bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTnyeckas padora Ne 2
. bubnuotexa [JOK
6 «Paznenenune CMeceI/IV (Ha mpumepe 1 0 1 13.09.23 https://m.edsoo.ru/Ff0d28c8
OUYMCTKHU TTOBaPEHHOU COJIN)»
bu6mmorexa [IOK
7 ATOMBI U MOJIEKYJIBI 1 0 0 15.09.23 https://m.edsoo.ru/Ffod2a6e
8 XUMHUYECKHUE IIEMEHTBI. 3HAKU 1 0 0 18.09.23 bubnmuotexa [JOK
(CUMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
9 [TpocThie U CIIOKHBIE BEIIECTBA 1 0 0 20.09.23 https://m.edsoo.ru/fod2a6e
bu6mmorexa [IOK
10 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 0 0 22.09.23 https:/m.edsoo.ru/f0d2d50
11-13 | 3aKkoH ITOCTOSHCTBA COCTaBa BEIICCTB. 3 0 0 25.09.23 bu6mmoreka [IOK
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Xumudeckas popmyna. BaieHTHOCT 27.09.23 https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
OTHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
14 29.09.23
OTtHocuTenbHAasE MOJIEKYJIIpHAsl Macca https://m.edsoo.ru/ff0d323c
15-16 MaccoBas 10J1s1 XUMHAYECKOTO JIEMEHTA 02.10.23 bubmuorexa [JOK
B COCIMHECHUHU 04.10.23 https://m.edsoo.ru/ff0d350c
17-18 KonuuectBo BemecTBa. Mosib. 06.10.23 bubmmoreka [IOK
Monspras macca 09.10.23 https://m.edsoo.ru/ff0d5230
19-20 ®dusnyecKkue 1 XUMHYCCKHUE SIBJICHUS. 11.10.23 bubmuoreka [JOK
XuMHUYecKasi peaKius 13.10.23 https://m.edsoo.ru/ff0d37fa
IIpr3HaKku U ycii0BHUS IPOTEKAHUSA bubnuorexa [JOK
21 . 16.10.23
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
99 3aK0H COXpaHEHUsI MaCChl BEIIECTB. 18.10.23 bubnuotexa [JOK
XuMHUeCKre yPaBHEHUS o https://m.edsoo.ru/ff0d3b88
B clie OJIMYECTBA, Macc
23-25 BCI) IqiTiaH;I(;)I . ::}[IICH:I]:IM rHMI/II)lIIeCKI/IX 20.10.23 bubmorexa HOK
n . P 23.10.23 https://m.edsoo0.ru/ff0d5708
peaxuit
Knaccudukanus XuMHUECKUX peakiuit
26-27 = (coe I/IH(I;HI/ISIH a3II0XKEHMS 331\126 eLIIn/ISI 25.10.23 - Bubmorexa LIOK
A P ’ B ’ 27.10.23 https://m.edsoo.ru/ff0d3f34
obmMmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
28-29  suiuknonenuct. O0o0IeHNe U bubmmorexa [OK
H T, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsI 3HAHHHA
30 KonTponbnas pabota Nel o teme bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITAN https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras
31-32  Bo3myxa. Kucinopom — sneMeHT u bubnnorexa LIOK

npoctoe BemecTBo. O30H

https://m.edsoo.ru/ff0d448e
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duznueckre 1 XUMUYECKHE CBOMICTBA

bubmuoreka [JOK
33-34
ﬁ:;:;ﬁgfan(gzzﬁ:ig‘;iii;‘;i” hittps://m.edsoo.ru/ff0d4614
Crioco6bI mostydeHust KHCI0poa B
35 1ab0paToOpUU U MPOMBIIUICHHOCTH. bubmmorexa [IOK
TIpuMeHeHTE KHCTOPOA https://m.edsoo.ru/ff0d497a
UMEHEHHE KUCIIOPOJT
TennoBoii 3 PeKT XUMUIECKOI
36.37 peaKIuu, MOHSITHE O TEPMOXUMUYECKOM bubnnoreka [JOK
YpaBHEHUH, IK30- U IHAOTEPMHUYECKHUX https://m.edsoo.ru/ff0d4790
peaKIusIX
TomnuBo (He(Th, Yroiab U METaH).
38 3arpsi3HeHue BO3/1yXa, CIOCOObI €ro Bubmorexa ITOK
https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHHS
[TpakTuyeckas padora Ne 3 o Teme
b K
39 «[Tomyuenue u cobrpanue KUCIOPOAa, HomHoteka LO
N https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €r0 CBOWCTBY
40 Bonxopon — anemeHT u mpocToe bubnnoreka [JOK
BelecTBo. Haxoxxaenue B mpupoje https://m.edsoo.ru/ff0d4ddo
41 duznyeckne 1 XUMUYECKHEe CBOMCTBA bubmuorexa [JOK
Bosopoa. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
42-43  TloHATHE O KHCIIOTAaX M COJISIX https://m.edsoo.ru/Ffod50d2
44 Crioco0bI MoTy4eHus BOAOPOia B bubnmoreka [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme Eu6 OK
45 «[Tomyuenue u cobupanue BoJ10poJa, noimoreka
. https://m.edsoo.ru/ff0d4f42
U3YYCHHUE €r0 CBOWCTBY
46-47  MonspHblil 00bEM ra3oB. 3aKOH bubmuorexa [JOK
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ABoraapo https://m.edsoo.ru/ff0d542e
Breruucienns o0bEMa, KOIU4ecTBa
48-49  BemiecTBa rasa 1o €ro M3BeCTHOM bubmorexa LHOK
B . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Breraucienns o005EMOB Ta3oB 1Mo
50-51 ABHCHUIO PEaKIIMU HAa OCHOBE 3aKOHA bubmorexa [JOK
My . peaKtl . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
59 ®u3nyecKue 1 XUMHUECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
53.54 CocraB ocHoBanui. [Tonsitue 00 bubmuorexa [JOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputenb. HackleHHbIe
55-56 wu HI;HaCLI peHHbIIe) aCTBOPHI NIIJ;CCOBa;I bubmorera [JOK
H P pEL- https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B PacTBOPE
[TpakTuyeckas pabora Ne 5 o Teme
57 «IIpuroroBiieHHE PACTBOPOB C bubnnorexka [JOK
onpencnEéHHON MacCOBOU J101EN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA
58 KonTponbHnas padora Ne2 no teme bubnnorexka [JOK
«Kucnopoa. Bonopoxa. Boga» https://m.edsoo.ru/ff0d6342
OKcuapl: COCTaB, KIacCu(UKaIs, bubmuorexa [JOK
59
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
60-61  KHCIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHIOB
62 OcHoBaHusI: cOCTaB, Ki1accuduxarms, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
63-64  IlomydyeHue U XMUMHYECKUE CBOMCTBA bubmuorexa [JOK
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OCHOBaHUMN

https://m.edsoo.ru/ff0d67ca

Kucnotsr: cocraB, kiaccudukanms, bubnnoreka [HOK
65
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
66-67 [TonyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMCHKIIATypa,
68-69 cnoco((SI)II) oI )eHm{ ngan(Iz)Kne bubmorexa [JOK
. i ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuyeckas pabora Ne 6. Pemenue
DKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME bubnuoreka [IOK
70
«OCHOBHBIE KJIACCHI HEOPTAHUUYECKHUX https://m.edsoo.ru/00ad9b7c
COCMHEHUIN»
71.72 I'enernueckas CBSA3b MEXKIY KilacCaMHu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUIN https://m.eds00.ru/00ad9a50
bu6mmoreka [JOK
73-74 00600 7
OOTHCHIE I CHOTCMATHSAIIA SHAtH https://m.edso0o.ru/00ad9ch2
Konrtponsnas padora Ne3 o teme
75 "OCHOBHBIE KJIaCChl HEOPTaHUYECKUX bubmorexa HOK
. P https://m.edsoo.ru/00ad9ela
COETMHEHU I
[TepBbIe MOMBITKY KIACCHUPUKAITUU
76 XUMUYECKUX AiieMeHTOB. [loHsaTHEe 0 bubmmorexa [OK
' https://m.edsoo.ru/00ad9ffa
TPYIIAX CXOJHBIX AJIEMEHTOB
Ilepuoanueckuii 3aK0H U
77 [lepuoanueckasi cucteMa XUuMHYECKUX bubmorexa [JOK
pHOA https://m.edsoo.ru/00ada52c
anemenToB 1. 1. Menneneepa
bu6mmorexa [IOK
78-79 11
EPHOABL TPYIIH, MO PYIIH https://m.edsoo.ru/00ada52c
80-82  Ctpoenue aromoB. CocTaB aTOMHBIX bubmuorexa [JOK
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anep. N3oTomsl

https://m.edsoo.ru/00ada342

CtpoeHue 3JIeKTPOHHBIX 000I0YeK

. bubmuorexa [JOK
83-84  aromos snementoB Ilepuoamueckoit httos://m.e dsogru 100adagbe
cucremsl [. 1. Menaeneesa
XapakTeprucTuKa XMMHUECKOTO
85 3JIEMEHTA 110 €TI0 MOJI0KEHUIO B bubmuorexa [JOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3unauenue [lepuonnyeckoro 3aKoHa Jist
86 pa3BUTHSA HAyKU U npakTtuku. /1. 1. bubnuorexa [JOK
MenneneeB — y4€HbId, IEAAror v https://m.edsoo.ru/00ada96e
rpaKIaHUH
DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuorexa [JOK
87
XAMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
88-89 | Hormas xumrieckas Cosse https://m.edsoo.ru/00adac34
90-91 KoBasieHTHAs nossipHas XMMU4eCKast bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
92-93 KoBasneHTHas HenoysspHas XUMUYeCcKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
o4 CTeneH, okHCICH!S https://m.edsoo.ru/00adae28
95-96 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE bubnmnoreka [JOK
peakiuuu https://m.eds00.ru/00adb076
97 OKHUCIHUTENN U BOCCTAHOBUTEIHN bubmmorexa [OK
https://m.edso0.ru/00adb076
98 KonTtponsHast padora Ne4 o reme bubnuoreka [IOK

«CTtpoenue atoMa. XUMUUYECKasi CBSA3b»

https://m.edsoo.ru/00adb486
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99 PesepBHeiit ypok. O600IICHHE U 1 bubnmoreka [JOK
CHCTEeMAaTU3alusl 3HaHUH https://m.edsoo.ru/00adb33c
100 PesepBublit ypok. O6o0mIeHNE 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2
101- PesepBHblit ypok. O60011€eHNE U 1 bubnmoreka [JOK
102 cHUCTeMaTu3alys 3HaHUH https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 102

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

* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,
AxnronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»

AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

tabnuipbl: [lepuoanueckas cuctema XuMUIecKux 3nemeHToB /1. U.
MenneneeBa, TabJiia paCTBOPUMOCTH, JIEKTPOXUMUUECCKUN PsiJT HATIPSKEHUS

MCTAaJIJIOB

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-yYPOBEHb.-
Peanuzauusa-tpedoBanuii-@I"OC-0CHOBHOT0-00111€T0-00pa30BaHusL. -

MeTtoauueckoe-tiocooue-mis-yanress. pdf

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

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

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



