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INOACHUTEJIbBHAS 3AIINCKA

Pabouast mporpaMma o XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs COCTaBlieHA Ha
OCHOBE TpeOOBaHUi K pe3ybTaTaM OCBOSHHUSI OCHOBHON 00pa30BaTEIBHOMN MPOrpaMMbl OCHOBHOTO
obmero oopazoBanus, npeacraBieHHbx B PI'OC 00O, a Taxke Ha ocHOBE (heepaibHOM padodeit
MPOrPpaMMbl BOCIIUTAHUS U C YIETOM KOHIICTIIIMH MPENOIaBaHus yIeOHOro mpeaMera «XuMus» B
oOpasoBartenbHBIX opranu3anusix Poccuiickoit ®eneparnuu, GenepanpbHOro nepeyHs yueOHUKOB, pe-
KOMEH/IYEMBIX K UCIIOJIb30BAHUIO MIPU PEATM3ALIMU UMEIOIUX FOCYJapCTBEHHYIO aKKPEIUTalUI0 00-
pa3oBaTeNbHBIX IPOTPaMM OCHOBHOTO 00IIET0, CpeiHero oodiero oopasopanus (nmpuka3s MuHoOpHa-
yku Ne 253 ot 31 mapra 2014 roga ¢ U3MEHEHUSAMH U JIOTIOJIHEHUSIMH ), OCHOBHOM 00pa30oBaTEIbHOM
porpaMMbl OCHOBHOTO o6miero obpasoBanusi MAOY «Jluneir Ned» r. Pszanu, yueOHOro 1uiana
MAOQY r. Pszanu «JIuneit Ne 4y ms 9 kimaccoB Ha 2023 — 2024 y4eOHBIN TOJI, MPOTPaMMbI BOCTIUTA-
Husgs MAOY r. Pszanu «JIuueit Ne 4.

[Tporpamma o xumMuu 1a€T NpeaCcTaBICHUE O LENsIX, 001Iel cTpaTeruu 00y4eHusl, BOCIIUTaHUS
U pa3BUTHUSL OOYYAIOIIUXCS CPEACTBAMH Y4EOHOTO MpeIMeTa, YCTaHABIMBACT 00s3aTeNbHOE MPE-
METHOE CoJiep KaHue, IpeyCcMaTpUBAaEeT paclpeielieHne ero Mo KiaccaM U CTPYKTYpUPOBAaHHE IO
paszienaM U TeMaM MPOTpaMMBbI IO XUMHH, ONIPEACIIAEeT KOJINYECTBEHHbBIE U KaUeCTBEHHbBIE XapaKTe-
PUCTHKH COJIEPKaHUS, PEKOMEHIYEMYIO IOCJIEeI0BATEIbHOCTh U3YUCHHUS XUMUU C YUETOM MEXKIPe]-
METHBIX M BHYTPHUIIPEAMETHBIX CBSI3€H, JJOTUKH Y4EOHOTO Mpollecca, BO3PACTHBIX OCOOCHHOCTEM
o0yJaromuxcsi, onpeaenseT BO3MOKHOCTH MpeAMeTa sl peaau3aluu TpeOOBaHUN K pe3ylbTaTam
OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl Ha YPOBHE OCHOBHOT'O O0IIero oOpazoBaHus, a
TakKe TpeOOBaHUH K pe3ysbTaTaM 00yueHUsl XUMUHU Ha YPOBHE LIeJIeH U3ydeHHsI IPeIMETa U OCHOB-
HBIX BUJIOB Y4EOHO-TI03HABATEIILHON JIEATEIILHOCTH 00YJArOIIErocs M0 OCBOEHUIO YIYEOHOTO COJIep-
KAHUSL.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «XUMUS»

3HaHUE XUMHH CIY)KUT OCHOBOH IUIsi (pOPMHUPOBAHMS MHUPOBO33PEHUS OOYYArOIIErocs, ero
IpPECTaBICHUN O MaTepHaIbHOM €IMHCTBE MHUPA, BXKHYIO POJIb UIPaloT (popMupyemble XUMUeEH
IIPEJICTaBICHUSI O B3aUMOIIPEBPALLIEHUSIX SHEPTUU U 00 3BOJIIOLUY BEIIECTB B PUPOJE, O MYTAX pe-
IHIEHUs [JI00ANbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA — ChIPHEBOM, IHEPTETUUECKOM,
MUIIEBON U 3KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXPAaHEHHUSI.

N3yyenue xumuu:

CIOCOOCTBYET peajn3aliy BO3MOKHOCTEW JUIsl CaMOpPa3BUTHS M (OPMHUPOBAHUS KYJIbTYpbI
JUYHOCTH, €€ 001el U (PyHKIIMOHATIbHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (QOPMHUPOBAHUE MBINUIEHUS U TBOPUECKHUX CIIOCOOHOCTEH 00ydarommxcs,
HaBBIKOB X CaMOCTOSTEIbHON yueOHOH NesITeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEIbCKUX
YMEHMH, He0OOXOIUMBIX KaK B TIOBCEAHEBHOM KM3HU, TaK U B PO(HECCUOHATILHOU JESATENbHOCTH;

3HAKOMUT CO CNEUM(UKON HAyYHOTO MBILUIEHUS, 3aKJIa/IbIBA€T OCHOBBI LIEJOCTHOTO B3IJIs/1a
Ha €JUHCTBO IPUPOJbI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TaloM B (OPMUPOBAHUU €CTe-
CTBEHHO--Hay4YHOI IPaMOTHOCTH 00y4aroIuXcs;

croco6cTByeT (OPMUPOBAHUIO [IECHHOCTHOT'O OTHOLIEHHS K €CTECTBEHHO--HAYYHBIM 3HAHUSAM,
K IIPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B 9KOJOrMUYECKOe 00pa3oBaHHe 00yUYarOIIUXCs.

JlanHble HampaBJIeHUsI B 00YYEHUN XUMUU 00ECTIEYMBAIOTCS CrIeU(PUKON cofepKaHus yueo-
HOTO NpeIMeTa, KOTOPBIN SABJSETCS MeAarorHuecky aJalTHPOBAHHBIM OTpaXXeHHEM 0a30BOI HayKu
XUMHH Ha OTPEIEIEHHOM dTane e€ pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOT'O 00I1Iero 00pa3oBaHMs OpUEHTUPOBAH Ha OCBOEHHE 00yya-
IOLIUMUCS CUCTEMBI IEPBOHAYANIbHBIX MOHATHI XUMUH, OCHOB HEOPTaHUYECKOW XUMUHU U HEKOTOPBIX
OTJIE/IbHBIX 3HAUUMBIX OHATUN OPraHMYECKON XUMHUHU.

CrtpykTypa colepkaHus IpOrpaMMBbl IO XUMHH ¢()OPMHUPOBAHA HA OCHOBE CUCTEMHOI'O MOJ-
xoJ1a K €€ nzydeHnto. CoaeprkaHue CKJIAbIBACTCA U3 CUCTEMBI IIOHATUN O XUMUYECKOM JIEMEHTE U
BEIIECTBE U CHCTEMBbI MOHATHI 0 XUMHUUecKoi peakuuu. O0e 3T CHUCTEMbI CTPYKTYPHO OpraHH30-
BaHbl 110 IPUHLIUITY NIOCJIEA0BATEIBHOIO Pa3BUTHS 3HAHUN HAa OCHOBE TEOPETUYECKUX IIPECTaBIIE-
HUW Pa3HOTO YPOBHS:



— aTOMHO--MOJIEKYJIIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuonnueckoro 3akona /J[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHUS O CTPOEHUHU aTOMA U XUMUYECKOU CBSI3H;

— IPEJCTABICHUN 00 AIIEKTPOTUTHIECCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

TeopeTnyeckue 3HaHHUS PACCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKHU MOJYYEHHBIX M OCMBIC-
JICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEAOBATEIHHO OT OAHOTO YPOBHS K IPYTOMY, BBITIOJHSIS ()yHKITHH
O0OBSICHEHUS ¥ MIPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS M BO3MOYKHOCTEH ITPAKTUYECKOTO TPUMEHEHUS
Y TIOJIY4eHUS] U3Y4aeMbIX BEIECTB.

OcBoeHHEe TTPOrpaMMBbI 10 XMMHUHU CIIOCOOCTBYET (JOPMUPOBAHHUIO MPEACTABICHUS O XUMHUYE-
CKOM COCTaBJISIIOILECH Hay4YHOH KapTHHBI MUpPA B JIOTUKE €€ CUCTEMHOMN MPUPO/IbI, IEHHOCTHOTO OT-
HOIICHHS K HAYyYHOMY 3HAHUIO U METOJaM MO3HaHus B HayKe. M3yueHne XuUMUu NpOUCXOIUT C IPHU-
BJICUCHUEM 3HAHUN M3 paHee M3YYCHHBIX YUCOHBIX MpeameToB: «OKpyxaromuid Mup», «buomorus.
57 knmaccel» U «d@usuka. 7 Kiaccy.

[Ipu n3ydeHnr XUMUU TPOUCXOIUT (POPMHUPOBAHHUE 3HAHUI OCHOB XUMHYECKOM HAYKH KaK 00-
JIACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKOU A TEIIbHOCTH YEJIOBEKa M KaK OJHOTO U3 KOM-
MMOHEHTOB MUPOBOM KYJIBTYpHhI. 3a7a4a y4eOHOTo MpeaMeTa COCTOUT B POPMHUPOBAHUH CHCTEMBI XH-
MUYECKUX 3HAHUU — BaKHEUIIUX (DAKTOB, MOHITHI, 3aKOHOB M TEOPETUUYECKUX TOJIOKEHUM, J10-
CTYIHBIX 0000IIeHNIT MUPOBO33PEHUYECKOT0 XapaKTepa, si3blka HayKH, B MPUOOIICHUN K Hay4YHBIM
METOJIaM TIO3HAHUS NIPHU W3YYCHHUH BEIIECTB U XMMHYCCKHX PEaKIUii, B JOPMUPOBAHUN U PA3BUTUU
MO3HABATEJIbHBIX YMEHUN U UX MPUMEHEHUU B yueOHO-TIO3HABATEIBHON U y4eOHO-HCCIIe10BATENb-
CKOU JIeSITEeIbHOCTH, OCBOGHUHU MPaBHJI 0€30MacHOr0 oOpalieHusi ¢ BEIIECTBAMU B IOBCEIHEBHOU
JKM3HH.

HEJU UBYUEHUSA YYEBHOI'O ITIPEAMETA «XUMUWUS»

[Tpu u3yyeHUN XUMHUU Ha YPOBHE OCHOBHOT'O OOIIETr0 00pa3oBaHMs BaXKHOE 3HaYEHHE MPUOO-
pemu Takue Lemu, Kak:

— (OpMHUPOBAHNE WHTEIUICKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOI K caMO0Opa30BaHUIO, CO-
TPYJHUYECTBY, CAMOCTOSTEIIBHOMY IIPHHSIITHIO PEIICHUH, CIIOCOOHOM aanTUPOBAThCS K OBICTPO Me-
HSIOIIMMCS YCIIOBUSIM KU3HMU;

— HAIMPaBJICHHOCTh OOYYCHHS HA CHCTEMATHYECKOE MPUOOIICHHE 00yJaIONNXCs K CaMOCTOS-
TEIbHOW MO3HABATENBHON AESITENbHOCTU, HAYYHBIM METOAAaM MO3HaHUs, (OPMHUPYIOIIMM MOTHBA-
IIUI0 U PA3BUTHE CIIOCOOHOCTEN K XMMHH;

— o0ecrniedyeHre yCcIoBHii, CTOCOOCTBYIOMINX MPUOOPETEHUIO O0YYAIOIIMMHUCS OIBITA Pa3HO00-
pa3HOM IesATETbHOCTH, TTIO3HAHUS U CAMOTIO3HAHUS, KJTIOUEBBIX HaBBIKOB (KJIFOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCAIBHOE 3HAUEHHE JIJISl PA3JIMYHBIX BUIOB JI€ATEIbHOCTH;

— ¢opmupoBanue oOmIeH (QYHKITMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
qrclie YMEHUI OOBACHATh U OIICHUBATh SBICHUS OKPYXKAIOIIETO MUPA, UCTIONIb3Ys 3HAHUS U OIBIT,
MOJTYYCHHBIE NPU U3YyUYEHUN XUMUHU, TPUMEHSTh UX TIPU PEIICHUU TTPOOIEM B TOBCEIHEBHON KU3HU
U TPYAOBOM NI€ATENbHOCTH;

— (hopmupoBaHue y 00y4arOMIMXCSI TYMAHUCTUYECKUX OTHOIIICHUN, TOHUMAHUS [ICHHOCTH XH-
MUYECKUX 3HAHUM TSI BBIPAOOTKH DKOJIOTHMUYECKH IEI€CO00Pa3HOTO0 MOBEACHHS B OBITY U TPYAOBOI
JIESATETLHOCTH B IEJISIX COXPAHEHUS CBOETO 37I0POBbS U OKPYKAIOIICH MPUPOTHON CPEIbL;

— pa3BUTHE MOTUBAILIMU K 00YUEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOIIIO U CAMOBOCIIMTAHUIO Ha
OCHOBE YCBOCHHS OOIIEUETIOBEYECKUX IIEHHOCTEN, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduiis u
HATPaBIEHHOCTHU JAIbHEHIIIETO 00YICHHUS.

MECTO YYEBHOI'O IIPEJIMETA «XUMMHS» B YYEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OO0 Xxumus sSBiasieTcst 00s3aTeIbHBIM TPEIMETOM Ha YPOBHE OCHOB-
HOTro 001mIero oopazoBanus. O0IIee YMCTIO YaCOB, OTBEAEHHBIX ISl H3yYEHUs] XMMUU Ha YPOBHE OC-
HOBHOTO 00111eT0 00pa3oBanus B 9 kinacce — 102 vaca (3 yaca B HeeN0).



COJAEP)KAHUE OBYYEHUA
9 KJIACC

BemecTtBo 1 XUMHYECKas peaKus

Ilepunonnueckuii 3akoH. [lepuoandeckas cucrema xuMu4ueckux 31eMeHToB 1. M. Menneneesa.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB XMMUYECKUX HJIEMEHTOB IIEPBBIX TPEX
NEPUOJOB, KaJIUs, KAJIbLUSA U UX COEIMHEHUI B COOTBETCTBUU C MOJIOXKEHUEM 3JIeMeHTOB B [lepuo-
JUYECKON CUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUJbl XUMUYECKON CBSI3U. THIBI KPUCTAUIMYECKUX PEUIETOK, 3aBUCH-
MOCTbH CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKU U BUJIa XUMUYECKOU CBSA3H.

Knaccugukaius 1 HOMEHKIIaTypa HEOPraHUYECKHUX BELIeCTB. XMMUUYECKHE CBOMCTBA BELIECTB,
OTHOCSIIIMXCS K Pa3JIMYHbIM KJIaCCaM HEOPTaHUYECKUX COEIMHEHUI, FTEHETUYECKAs! CBSI3b HEOPTaHU-
YECKUX BEILECTB.

Knaccugukarus XuMU4ecKuX peakiuii o pa3InyHbIM MpU3HAKaM (TI0 YKCITy U COCTaBy ydacT-
BYIOILIMX B PEAKIMH BELIECTB, M0 TEIIOBOMY 3P (DEKTY, 10 U3MEHEHHIO CTEIICHEH OKMCICHHS XMMHU-
YECKUX JIEMEHTOB, IO 00PATUMOCTH, M0 YUACTHIO KaTaau3aTopa). DK30- U IHIOTEPMHUUYECKHE PEeaK-
LIM1, TEPMOXUMHUYECKHE YPABHECHHUS.

[TonsiTHE O CKOPOCTH XMMHUYECKOH peakuuu. [lonsTre 06 0OpaTUMBIX U HEOOPATHMBIX XHMH-
4ecKuX peakuusax. [IoHsTHe 0 TOMOTE€HHBIX U reTeporeHHbIX peakuusax. Ilonarue o karanuse. [lons-
THE 0 XUMHUYECKOM paBHOBecUU. DaKTOpPHI, BIUAIOIINE HA CKOPOCTh XMMHUECKON PEAKIMU U MOJI0-
KEHUE XMMUYECKOIO PABHOBECHS.

OKHCIUTENIbHO-BOCCTAHOBUTEBHBIE PEAKIIMM, AJIEKTPOHHBII OalaHC OKHCIUTEIbHO-BOCCTA-
HOBUTEJIBbHON peakuyu. COCTaBICHUE YpaBHEHUN OKUCIIUTEIbHO--BOCCTAHOBUTENBHBIX PEAKLUN C
UCTIOJI30BAaHUEM METO/Ia AIEKTPOHHOTO OajlaHca.

Teopus 2JIEKTPOIINTUYECKON TUCCOLMALUU. DIEKTPOIUTHI U HEAIEKTPoauThl. Katnonsl, anu-
OHbl. MeXaHN3M AMCCOLMAIMK BEUIECTB C Pa3IMUHbIMU BUAAMH XUMUYECKOM cBsA3U. CTeNeHb AMC-
couuanuy. CuibHble U cadble 3JIEKTPOJIUTHL.

Peaxiiuu monHoro oomMeHa. Y cioBHs MPOTEKAHUSI pEaKnii HOHHOTO 0OMEHa, MTOJTHBIE U COKpa-
LIEHHBIC HOHHBIE YpaBHEHUS peakiuil. CBOMCTBA KUCIIOT, OCHOBAaHUM U COJIEH B CBETE IPEICTABIIC-
HUU 00 3JEKTPOIMTUUECKON arcconrannu. KauecTBeHHbIe peakiin Ha HOHBI. [loHsITHE O THapOIN3e
COJICH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOZEIISIMU KPUCTAJUNINYECKUX PEHIETOK HEOPTaHNYECKUX BEILIECTB — METAJNIOB
¥ HeMeTasuioB (rpadura u ainmasa), CJII0KHBIX BELIECTB (XJIOpUIa HaTpHsl), HCCIIEI0BaHNE 3aBUCUMO-
CTH CKOPOCTH XMMHUYECKOH PeaKkIMK OT BO3AECUCTBHS Pa3IUUHBIX (DAKTOPOB, HCCIEIOBAHUE HIEKTPO-
IIPOBOJAHOCTH PAacTBOPOB BEILECTB, MPOIIECcCa AUCCOLMAIMU KUCTIOT, 1IeI04e U coseil (BO3MOXKHO
UCIOJIb30BaHUE BUJIEO0 MAaTEPUANIOB), MPOBEJICHUE OIBITOB, HIUTIOCTPUPYIOIIMX MPU3HAKH MPOTEKa-
HUS peaKkIuii HOHHOTO oOMeHa (00pa3oBaHKe 0caiKa, BBIICIICHHUE Ta3a, 00pa30BaHME BOIbI), ONIBITOB,
WUTIOCTPUPYIOIIMX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLnil (TOpEHUE, pEAKLIUU pa3-
JIO’)KEHUS], COEIMHEHUS ), pacliO3HaBaHUE HEOPTaHMUECKHUX BEILECTB C MOMOIIbIO KaUeCTBEHHBIX pe-
aKLIM{ HA MOHBI, PEILIEHUE KCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTauibl U MX cOeJUHEHUS

OOmrast xapakTepucTHKa ragoreHoB. OcoOEHHOCTH CTPOSHHS aTOMOB, XapaKTEepPHbIE CTENEHU
okucyenus. CTpoeHne u pU3ndecKkue CBOWCTBA MPOCTHIX BEIIECTB — IaJIOT€HOB. XUMUYECKUE CBOM-
CTBa Ha MMpUMepe XJopa (B3auMOAECHCTBUE C METaNIaMH, HEMETaJUIaMHU, I11eJ049aMu ). XJIOPOBOAOPOI.
ConsiHast KMCIIOTa, XUMUYECKHE CBOIMCTBA, OJyueHue, IpUMeHeHue. JeficTBue Xaopa u XJI0poBOJI0-
poJla Ha OpraHu3M 4esloBeKa. BaxkHelne XIopuabl U UX HaX0XKJIEHUE B IPUPO/IE.

O61as xapakrepuctuka neMeHToB VIA-Tpymnmnbl. Oco0eHHOCTH CTPOEHHS aTOMOB, XapaKTep-
HbIE CTeneHu okuciaeHus. CTpoeHue 1 pu3nuecKue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJIa U CEPHI.
AnnotpomnHbie MOIU(DUKAIIAN KUCIOPOIa M CEPhl. XUMHYECKUE CBOMCTBA cepbl. CepoBOOPO, CTPO-
eHue, pusnyeckre 1 XuMuueckue cBocTBa. OKCHIbI cepbl KaK MPeACTaBUTENN KUCIOTHBIX OKCUIOB.
Cepnas kucnora, pusnueckue U XUMUYECKUE CBOMCTBaA (00IIMe KaK MpeICTaBUTENs Kilacca KUCIOT
u cneuuduyeckre). XUMUYECKHE PEaKIMH, JexkKallue B OCHOBE MPOMBIIIJIEHHOTO crioco0a mojyde-



HUSI cepHOM KUCIOThI. [IpuMenenue cepHoil KucinoTbl. Conu CEpHOW KUCIIOThI, KAUECTBEHHAs peak-
s Ha cynbdar-noH. HaxoxaeHue cepsl U €€ coelMHEHHH B MPUpoie. XUMHUUECKOE 3arps3HEHUE
OKpYKaroIllel cpe/ibl COeTUHEHHUSIMH Cephl (KUCIOTHBIE TOK/IH, 3arPsA3HEHNE BO3/1yXa U BOJOEMOB),
CIIOCOOBI €0 MPEAOTBPAIICHHUS.

O61mas xapakrepucTtika 5eMeHToB VA-rpyrbl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTep-
HBIC CTETICHU OKHUCIICHUS. A30T, paclipoCTpaHEeHUE B IpUpoie, PU3NUecKre i XMMHIECKHUE CBOHCTRA.
KpyroBopot a3ora B npupojge. AMMHAK, ero (U3HUecKue U XMMHUYECKHE CBOWCTBA, MOJTyYeHUE U
npuMmenenne. Conu aMMOHUs, UX GU3NUYECKUE U XUMHUYECKHE CBOKCTBA, TprMeHeHne. KauecTBeHHas
peaxiusi Ha MOHbl aMMOHUS. A30THAs KUCIIOTA, €€ Moly4eHue, u3nyecKkue U XMMUYECKHe CBOWCTBA
(ob1mue Kak mpeacTaBUTeNsl Kiacca KUCIoT U crenuduyeckue). Vcnonbp3oBaHue HUTPATOB U Colieit
aMMOHHSI B KAUeCTBE MHHEPAIBHBIX yI00peHH. XMMUYECKOe 3arpsi3HeHNE OKPYKAIOIICH CPEIbI CO-
eAMHEHUSIMU a30Ta (KUCIIOTHBIE I0XK]IH, 3arPsA3HEHNE BO3yXa, M04BBI U Boj10EMOB). Docdop, ano-
TpomnHbie Mogudukanuu Gochopa, pusndeckue u xummudeckue cporictsa. Okcun dochopa (V) u
docdopnas kucnora, pusnueckre U XUMHUECKUE CBOMCTBa, moiyueHue. Mcnonbs3zoBanue gocharon
B KaUECTBE MHUHEPAIBHBIX YI0OpEHUH.

O61as xapakrepuctuka neMeHToB |V A-rpymnmbl. Oco0eHHOCTH CTPOSHHS aTOMOB, XapaKTep-
HBIC CTCTICHU OKHCIICHUS. YTIEPO, AJUIOTPOITHEIC MOIU(UKAIIMH, PACTIPOCTPaHEHUE B TIPUPO/IE, hu-
3MYeCKHe M XMMHUYecKHue cBoiicTBa. AncopOuus. KpyroBopot yrinepoaa B mpupoae. OKkcuabl yrie-
pona, ux GU3HYECKUE M XUMUIECCKHE CBOICTBA, ICHCTBUE HA KUBBIC OPTaHU3MBI, TIOJyUYCHUE U TIPH-
MeHEHHEe. DKOJIOTHYecKue MpoOiIeMbl, CBsI3aHHbIE ¢ okcuioM yraepoaa (1V), runoresa rmodanbHOTO
MOTETICHUS KJIMMATa, MTAPHUKOBBINA AP (eKT. YToJIbHAS KACIOTa U €€ COJH, UX (PH3UIecKre U XUMH-
YyecKue CBOMCTBA, MOJIydeHHe U puMeHeHne. KauecTBeHHas peakiys Ha KapOoHAT-MOHBI. Vcnomnb-
30BaHHE KapOOHATOB B OBITY, METUITUHE, TPOMBIIIJICHHOCTH M CEITLCKOM XO035HCTBE.

[TepBoHavanbHbIe MOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O COEIMHEHUSX yrieponaa (Mme-
TaH, 3TaH, TUJICH, allCTHJICH, dTAHOJI, ITMIICPUH, YKCYCHAs KUCII0Ta). [[pupoIHbIe UCTOYHUKH yTIIe-
BOJIOPOJIOB (YToJib, MPUPOAHBIN ra3, HedTh), MPOIYKTH UX MepepaboTku (OEH3UH), UX POJIb B OBITY
¥ IPOMBIIIICHHOCTH. [ToHSITHE 0 OMOJIOTHYECKH BaKHBIX BEIIECTBAX: JKHpaX, OeKax, yrieBoaax —
U UX POJIU B XKHU3HU YeJOBeKa. MarepralbHOE €MHCTBO OPTaHUYECKUX U HEOPTraHMYECKHUX COE/IU-
HEHUH.

Kpemuuii, ero ¢pusnueckrue 1 XMuMUYECKUE CBOMCTBA, MOTy4YeHHe U mpuMeHeHue. CoequHeHus
KpeMHus B npupojie. Oouue npeacrasaenus o0 okcuae kpemuus (1V) n kpemuuesoit kucnore. Cu-
JIMKATBI, UX UCTIOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeilre cTpouTenbHbIe MaTeprabl:
KepaMHKa, CTEKJIO, IIEeMEHT, 0eTOH, kene300eToH. [Ipobiembl 6€30macHOr0 UCTIOIB30BAHUS CTPOH-
TEIbHBIX MaTEPHAJIOB B MIOBCEHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00pa3Il0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB CONISIHOM KUCIIOTHI, TPOBEICHUE Kaue-
CTBEHHBIX PEAKIIMI Ha XJIOPU/-MOHBI U HAOJIFOICHNE IPU3HAKOB WX MIPOTEKAHUS, OIBITHI, OTPasKak0-
e Gu3ndeckre u XUMUYeCKUe CBOMCTBA TaJIOTEHOB U UX COEIMHEHUH (BO3MOXHO UCTIONB30BaHUE
BHJIEOMATEPHAIIOB), 03HAKOMJIEHHE ¢ 00pa3IiaMu XJIOPUI0B (TAJIOTEHHUI0B), 03HAKOMIIEHHE ¢ 00pa3-
[[aMU CEePHI U e€ CoeTMHEHUsIMHU (BO3MOKHO UCIOJIb30BaHUE BUIEOMATEPHUATIOB), HAOIIOIEHHE TTPO-
1ecca OOyTIIMBaHUS caxapa 1Mo JSHCTBHEM KOHIICHTPUPOBAHHOMN CEPHOM KUCIIOTHI, N3YYCHUE XUMH-
YeCKUX CBOMCTB pa30aBIIEHHOM CEpHOM KUCIIOTHI, MPOBEACHNE KaueCTBEHHOU peakliuy Ha Cynab(haT-
WOH W HaOJIIOJICHUE TIPHU3HaKa e€ MPOTEeKaHWs, 03HAKOMIICHHE ¢ (PM3MUYECKUMU CBOMCTBAMH a30Ta,
docdopa u ux coeUHEHH (BO3MOXKHO HCIIOJIb30BAHNUE BHIEOMATEPUAIIOB), 00pa3iaMi a30THBIX U
dbochopHBIX yIoOpeHui, MoTydeHrne, COONMpaHne, paclo3HaBaHWE W M3y4YeHHUE CBOMCTB aMMMAKa,
MpPOBeJICHNE KaYeCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (hocdaT-HOH U W3yYCHHE MPU3HAKOB HX
MIPOTEKAHWS, B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEIbIO (BO3MOYKHO HCITOJTb-
30BaHHE BUICOMATEPUATIOB), U3yYEHHE MOJIETIeH KPUCTAIITNIECKUX PEHIETOK aMasa, rpaduTta, Gyi-
JiepeHa, 03HaKOMJICHHE C TTPOIIECCOM aJICOPOITMU PAaCTBOPEHHBIX BENIECTB aKTHBHPOBAHHBIM YTIIEM
U yCTPOWCTBOM MPOTHBOrasa, MojiyueHue, COOMpaHue, paclo3HaBaHue U U3yUYeHHE CBOMCTB yriie-
KHCJIOTO Ta3a, MPOBE/ICHIE KaUeCTBEHHBIX PEAKITMi Ha KapOOHAT M CHIIMKAT-HOHBI U U3YYCHUE TIPH-
3HAKOB WX MPOTEKAHMS, O3HAKOMIIEHUE C MPOAYKIHMEW CHIMKATHON MPOMBIIIJICHHOCTH, PEIIeHUE
SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHelme HeMeTallIbl ¥ BX COCTUHEHUS.



MeTta/liibl M X COCAUHEHUS

OO01mas XxapakTepUCTHKa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUU WX TOJOXKEHUS B
ITepuoanueckoii cucreme xumMmuieckux 3yemMeHToB /. 1. MenneneeBa u ctpoenusi aroMoB. CTpoeHue
MeTauioB. MeTayuindeckasi CBsI3b U METAJUIMYECKass KpUCTAJUTMYECKass peHéTKa. DIEKTPOXUMUYe-
CKH psiJl HANIPsDKEHUH MeTallIoB. DU3HYECKUE U XUMHYECKHE CBOMCTBAa MeTautoB. O01mme criocoOsl
nostydeHus: MmetajioB. [IoHSITHE 0 KOPPO3UU METAILIOB, OCHOBHBIE CIIOCOOBI 3aLUTHI UX OT KOPPO-
3un. CruiaBbl (CTajb, 4yTyH, JIOpaTOMUHUI, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIJICHHOCTH.

[Ilenounble MeTauibl: MON0KEeHUE B [lepruoanyeckoi cucreMe XuMHIeCcKux 3iieMeHToB Jl. M.
MeneneeBa, CTpOEHHE UX aTOMOB, HAX0XIEHHUE B IIpupojie. PU3ndecKkue 1 XUMUYECKHE CBOMCTBA
(na mpumepe HaTpus U Kanusi). OKCUIBI U TUAPOKCUBI HATpUs U Kanus. [IpuMeHeHue menoqHbx
METAJUJIOB U UX COCIMHECHUM.

[IlenoyHo3emMenbHbIC METAJUIBI MAarHUM W KajblMil: moJjioxkeHue B llepuoamyeckon cucreme
xuMHuueckux 3nemeHToB . . MenaeneeBa, CTpoeHHE UX aTOMOB, HAX0XAEHUE B Ipupoie. Pusn-
YeCcKUe U XMMUYECKUE CBOMCTBA MarHus U Kaiubus. Baxkueime coeuHeHUs Kalblus (OKCHUIT, TH-
pokcus, conn). JKECTKOCTb BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.

AntoMuHui: nosnokenue B [lepuoandeckoi cucreme xumuyeckux snemMeHToB J[. . Mennene-
€Ba, CTPOCHHE aTOMa, HaxOXKJAeHue B npupoje. Ousndyeckue U XMMUYECKHE CBOMCTBA AJIFOMUHUS.
AmMdoTepHbIe CBOHCTBA OKCHIA U THUIPOKCHUIA ATFOMUHHUSL.

Kenezo: nonoxxenue B Ilepuoanueckoi cucreme xumuieckux 3nemeHToB . . Menaeneesa,
CTPOEHHE aTOMa, HaXOXKAeHUe B pupoae. Puznueckue 1 XUMHUYECKUE CBOKCTBA xkeie3a. OKCUabl,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBolicTBa U MOTyUYEHUE.

Xumuueckuit IKcnepumenm:

03HAKOMJICHHE C 00pa3laMi METAJUIOB M CIUIABOB, UX (PU3NYCCKUMHU CBOWCTBAMH, U3yUCHUE
pE3yJIbTaTOB KOPPO3HHU METAITIOB (BO3MOXKHO HCIOJIB30BAaHUE BHIEOMATEPUANIOB), OCOOEHHOCTEN
B3aUMO/ICCTBUS OKCH/IA KAJIbIMs U HATPHS C BOJIOM (BO3ZMOXHO MCITOJIb30BAaHUE BUIEOMATEPUATIOB),
HCCJIETIOBAaHHE CBOMCTB KECTKOM BOJIBI, IPOIIECca TOPEHUS JKee3a B KUCIOPoe (BO3MOKHO UCIIOJb-
30BaHUE BUJEOMATEPUATIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIUi HAa WOHBI: MarHusl,
KaJIbIIMS, aTFOMUHMS, IIMHKA, xerne3a (1) u xxenesa (111), mexm (I1), HabnroaeHne u onmcaHue mpo-
[IECCOB OKPAIIMBAHUS IVIAMEHU MOHAMU HATPUA, KA U Kbl (BO3MOXKHO MCIOJIb30BAaHUE BU-
JIeOMaTepHaloB), UccleqoBaHre aM(pOTEPHBIX CBOWCTB THUIPOKCHUIA ATIOMUHHUS M THAPOKCHUAA
[IMHKA, pelIeHUE IKCIIEPUMEHTATIBHBIX 3a/1a4 110 TeMe «BakHelie MeTauibl U UX COSTUHEHUSD.

XuMus M OKpyKamouas cpeia

BemectBa 1 Matepuanbsl B MOBCEAHEBHOM JKM3HU YelloBeKa. be3onacHoe MCnoib30BaHUE Be-
[IECTB U XMMHUYECKUX peakinii B ObITy. [IlepBas mOMOIIb MPH XUMUYECKUX 0XKOTaX M OTPaBICHUSX.

XUMHYECKOE 3arpsi3HEHNE OKPYKAroIIel cpenbl (TIpeenbHas I0mycTuMasi KOHIIGHTpaIus Be-
niectB, ganee — [1/1K). Ponas XxuMuu B pemieHuN 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pas3IoB MaTepHalioB (CTEKIIO, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MaTePUAIIbI).

Mescnpedmemnnie ceasu

Peanu3zanus MeXNpeIMETHBIX CBA3EH NMPU U3YYEHUH XUMUU B 9 KJ1acce OCYLIECTBIISETCS Yepes
MCIIOJIb30BAaHUE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TTOHATHH, TaK U MOHATUHN, SBISIOMINXCS CUCTEM-
HBIMU JIJI OTAEJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT' O [IUKJIA.

OO0mre ecTecCTBeHHO-HAy4YHbIC TIOHITHS: HAyYHBIM (DaKkT, rUMoTe3a, 3aKOH, TEOpHs, aHAJIN3,
CUHTE3, KiIaccu(uKaius, IepUoAUIHOCTb, HAOIIOCHNE, IKCIIEPUMEHT, MOACIUPOBAaHNE, U3MEpe-
HUE, MOJIEITb, SIBJICHUE, TAPHUKOBBIN 2((EKT, TEXHOJIOTHS, MAaTCPUAITBI.

®dusnka: Matepus, aToM, JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIbI, PAIUOAKTUB-
HOCTh, MOJIEKYJIa, DIEKTPUICCKUN 3apsi/l, MPOBOAHUKH, TIOTYIPOBOIHUKH, UIICKTPHUKH, (POTOIIIE-
MEHT, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHHE BEIIECTBA, ra3, paCTBOP, PACTBOPUMOCTD, KPH-
CTaJUTMYECKasi PeméTKa, CIUTaBbl, PU3NUECKUE BETUINHBI, €TUHUIIBI N3MEPEHHsI, KOCMHUUECKOE Mpo-
CTPaHCTBO, IJIAHETHI, 3BE3/1b1, COMHILE.

buonorus: ¢porocunTes, npixanue, Ouocdepa, FIKOCUcTeMa, MUHEpATbHBIE YA0OPEHUS, MUKPO-
AJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIE BEIIECTBA.



['eorpadus: armocdepa, ruapochepa, MUHEpPATIBI, TOPHBIE MTOPOIBI, TIOJIE3HBIE UCKOMAEMBIE,
TOIJINBO, BOJHBIE PECYPCHI.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI
IO XUMHHU HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuYHOCTHBIE PE3YNIbTAaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO 00IIero oOpa3oBaHusi JOCTHUTa-
IOTCSl B X0JIe 00y4eHHs] XUMHUU B €IMHCTBE Yy4€OHOH M BOCIIUTATEIbHON NEATEIBHOCTH B COOTBET-
CTBHM C TPATULMOHHBIMH POCCUHCKUMH COLMOKYJIBTYPHBIMH M JIyXOBHO-HPAaBCTBEHHBIMH LIEHHO-
CTSIMH, IPUHATHIMH B OOIIIECTBE MPAaBUIIAMU U HOPMaMHU MTOBEICHUS U CIIOCOOCTBYIOT IpoIieccam ca-
MOIIO3HaHMs, CAMOPA3BUTHUS U COLIMATM3ALINN 00yYarOIUXCS.

JInuHOCTHBIE pPe3yabTaThl OTPAXKAIOT FOTOBHOCTh O0YYarOIIMXCsl PyKOBOJCTBOBATbCS CUCTE-
MO HO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUI U PACHIMPEHUE OIbITA JEATEIBHOCTU HA €€ OCHOBE, B
TOM YUCIIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOWIEHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAYIHOMY
HaCJIe/INI0, TOHUMAaHUs 3HAYEeHUsI XUMUUYECKON HayKH B )KU3HU COBPEMEHHOTI'0 00I11€CTBa, CIIOCOOHO-
CTH BJAJIETh JOCTOBEPHOH MH(MOpMAIIHEH O TIEPETOBBIX JOCTH)KEHUSIX M OTKPHITUSX MUPOBOW M OTE-
YEeCTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HaHUSAX 00 YCTpOHcTBE MHpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

IPECTaBICHUS O COLMAIBHBIX HOPMaX M MPaBMWIAX MEXKIMYHOCTHBIX OTHOIIEHHH B KOJUIEK-
THUBE, KOMMYHUKAaTHBHON KOMIETEHTHOCTH B OOIIECTBEHHO ITOJIE3HOM, y4eOHO-NCCIIE0BATENBCKOM,
TBOPYECKOH M IPYruX BUJAX AESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOMN AEATENbHO-
CTH IIPH BBIITOJTHEHUH YIEOHBIX, TO3HABATEIBHBIX 33/1a4, BBITOJHEHHH XUMHUECKUX SKCIIEPUMEHTOB,
CO3/1aHUM Y4YEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIIOHMMAHUIO M B3aUMOIIOMOLIM B IpoLecce
9TON y4eOHOH J1eATeNbHOCTH, FTOTOBHOCTH OLIEHUBATh CBOE MOBEJIEHUE U MOCTYNKU CBOUX TOBapH-
1IeH C MO3UIMKM HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCJIEACTBUN ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHUPOBO33PEHUYECKHE IPEACTABICHUS O BELLIECTBE U XUMUYECKOH peakliy, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABJISIOLINE OCHOBY Il HOHUMAaHUS CYIIIHOCTH Hay4-
HOW KapTHUHBI MUPA, MPEJCTABICHHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTUS MPHUPO/IbI, B3aUMO-
CBS35IX YeJIOBEKA C PUPOIHOM CPEIOM, O POJIM XUMHUU B ITIO3HAHUM ITUX 3aKOHOMEPHOCTEM;

MI03HABaTEJIbHbIE MOTUBBI, HAIIPABJICHHBIC HA MOJIyY€HHE HOBBIX 3HAHMH MO XUMHUH, HEOOXO-
JTUMBbIE 1711 00BSICHEHUS Ha0II01aeMbIX ITPOLIECCOB U SIBJICHUM, TO3HABATEIbHOM, HH()OPMALIMOHHON
U YUTATENIbCKOM KyJIbTYpPBl, B TOM YHCJI€ HABBIKOB CAMOCTOSTENIbHON paboThI ¢ yUeOHBIMH TEKCTaMH,
CTIPaBOYHOMU JINTEPATYPOH, TOCTYITHBIMA TEXHUYECKUMHU CPEICTBAMH WH(POPMAIIMOHHBIX TEXHOJIO-
THi;

MHTEpEeC K 00y4eHHIO U TTO3HAHUIO, JTF0003HATENBHOCTh, FOTOBHOCTD M CITIOCOOHOCTH K caM000-
pa30BaHUIO, IPOEKTHOM U UCCIIEA0BATENbCKON 1€ATEILHOCTH, K OCO3HAaHHOMY BBIOOPY HalpaBJIeH-
HOCTH M YPOBHS 00OyUYeHHsI B JaJIbHEHIIIEM;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HaHHE IIEHHOCTH JKU3HU, OTBETCTBEHHOT0 OTHOLIEHHS K CBOEMY 3/I0pPOBbIO, YCTAHOBKU Ha
3JI0pOBBIN 00pa3 )KU3HU, 0CO3HAHHUE MOCIECICTBUIA U HEMIPUATUE BPEIHBIX MPUBBIYEK (YIIOTpeOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KYPEeHHsI), HEOOXOAMMOCTH COOJIIO/IEHUs PaBUil 0€30IaCHOCTH MpHU 00pa-
IIEHUHU C XMMUYECKHMH BEILIECTBAMHU B OBITY M peaJbHOM JKU3HU;

5) Tpy10BOT0 BOCIIMTAHMS:

UHTEpeC K MPAaKTUYECKOMY M3YyYCHMIO MpodeccHil U TpyAa pa3IudyHOro poja, yBaXKeHHE K
TPYAY U pe3yiabTaTaM TPYAOBOW JEATEIBHOCTH, B TOM YHCJIe HA OCHOBE PUMEHEHUS MPEIMETHBIX
3HAaHUH [0 XUMUH, OCO3HAHHBII BEIOOP MHIMBHIYaJIbHON TPAEKTOPUH MPOJIOKEHUS 00pa30BaHus ¢
y4€TOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XMMHUH, OOIECTBEHHBIX HHTEPECOB U MOTPEOHO-
CTEM, yCrIenIHoH MpoecCHOHaNBHON IeATEIbHOCTH U Pa3BUTHsI HEOOXOIUMBIX YMEHUI, TOTOBHOCTh
aJlanTUPOBaThCs B MPpodeccroHalbHOM cpeie;



6) IKOIOrHYeCKOr0 BOCTIUTAHMSA:

HKOJIOTHUECKH 11e1eco00pa3Hoe OTHOIICHUE K MPHPOJIE KaK UCTOUYHUKY JKU3HU Ha 3emiie, oc-
HOBE €€ CyILeCTBOBAHUS, IOHUMAHUE IIEHHOCTU 3JI0pPOBOTrO M 0e30macHOro odpasa >KU3HHU, OTBET-
CTBEHHOE OTHOUICHHE K COOCTBEHHOMY (PU3NYECKOMY U NICUXUYECKOMY 3/J0POBbIO, OCO3HAHUE 1ICH-
HOCTH COOJIIOJIEHHsI IIPaBUJI 0€30MaCHOrO MOBEAECHUS IPU paboTe C BEIECTBAMHU, a TAKXKE B CUTYya-
LUAX, YTPOXKAIOIIUX 310POBbIO U )KU3HU JIFOEH;

CHOCOOHOCTH MPUMEHSATh 3HAHUS, MOJIydaeMble IPU U3YYCHUM XUMMHM, JJIS PELIeHus 3ajad,
CBSI3aHHBIX C OKPY’KAIOLIECH IPUPOIHON CPEAOH, IS MIOBBILIEHUS YPOBHS dKOJIOIMYECKOU KYJIBbTYpHI,
OCO3HaHMsI IN100ATBHOIO XapaKkTepa 3KOJOIMYECKHX MpPoOJeM M MyTel UX pelleHHs MOCPEICTBOM
METOJI0OB XMMHUH, DKOJIOTUYECKOTO MBIIUICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B ITI03HABATEIIBHOM,
KOMMYHUKAaTUBHON ¥ COLIMAJIBHOM IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeIMETHBIX pPe3yJIbTaTOB BBILACISAIOT 3HAYUMBbIE JIsl (HOPMUPOBAHUSI MUPOBO3-
3peHust OOIIEHAYYHbIE TOHATHS (3aKOH, TEOPUS, IPUHLIUI, TUTIOTE3a, (PAKT, CUCTEMA, TPOIIECC, IKC-
NEPUMEHT U PYToe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MIPeIMeTaxX U 1M03-
BOJISIFOT HA OCHOBE 3HAHHUN M3 3THX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O LIETIOCTHON HAyYHOH
KapTHUHE MHUpa, U YHUBEpCcaJIbHbIe YueOHbIe 1eiCTBUA (IT03HABATEIbHBIE, KOMMYHUKATUBHBIE, PETY-
JSITUBHBIE), KOTOpPBIE 00eCTIeYnBarOT (POPMUPOBAHIE TOTOBHOCTH K CAMOCTOSATEIIEHOMY TITAHHPOBA-
HUIO U OCYILIECTBICHHUIO Y4€OHO e TeIbHOCTH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

ba3oBble Jlornueckue aeicTBUs:

YMEHUS HUCNOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIUIEHUS P OCBOCHUM 3HAHUN: PACKPHIBATH
CMBICII XUMHUYECKUX ITOHITHH (BI:II[CJISITI) HX XapaKTCPHBIC IPU3HAKHU, YCTAaHABJIIMBATHL B3AUMOCBA3Db C
JPYTMMHU MOHSATHSIMH ), UCTIOJIB30BaTh MOHATHUSA 1)1 00BSCHEHUS OTIENbHBIX (DAKTOB U SIBJICHUIA, BbI-
6I/IpaTI) OCHOBAHHA U KPUTCPUU IJIA maccmbnxaunn XUMHUYCCKUX BCIICCTB U XUMHUYCCKUX peammﬁ,
YCTaHaBIMBATh IPUUNHHO-CJIE/ICTBEHHBIEC CBSI3U MEXKY 00bEKTaMU W3YYECHHUSI, CTPOUTH JIOTHUECKUE
PaCCyKICHHUA (I/IHIIyKTI/IBHI)Ie, ACAYKTUBHBIC, 110 aHaJIOFI/II/I), J€JIaTh BBIBOABI U 3aKJIIOUYCHU A,

yYMEHHE IPUMEHATDH B MPOIIeCcCe MO3HAHUS TOHATHUS (MIPEJAMETHbIE U METarpeIMeTHBIE), CUM-
BOJINYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbIE B XHUMUHU, IPEOOPA30BhIBATh IIMPOKO IMPUMEHsIE-
MbI€ B XUMHUHU MOJIETIbHBIC MPEACTABICHUS — XUMHUYECKHI 3HAK (CMMBOJ AJIEMEHTA), XUMUYECKas
dbopmyra U ypaBHEHHE XUMUYECKON PEaKIINHU — IIPH PEIICHUH Y4eOHO-TT03HABATEIbHBIX 3a/1a4, C Y4E-
TOM 3THX MOJEJIbHBIX IPEICTABIIEHUN BBIABISITh U XapaKTEPU30BaTh CYLIECTBEHHbIE TPU3HAKU U3Y-
4aeMbIX O0OBEKTOB — XUMUYECKUX BCIIICCTB U XUMHNYCCKUX peaKuHﬁ, BBIABJIIATH 06HH/I€ 3aKOHOMED-
HOCTH, IPUYUHHO-CIIEJICTBEHHBIE CBA3U U IPOTUBOPEUHS B U3YUAEMbIX MIPOLIECCAX U SIBJICHUSAX.

ba3oBble ucciienoBare/ibCKue AeiCTBUSA:

YMEHHUE UCIO0JIb30BaTh MOCTABIEHHBIE BOIIPOCH B KAUECTBE HMHCTPYMEHTA MTO3HAHUS,  TAKXKE B
Ka4ueCTBE€ OCHOBBI HJIA (1)OpMI/IpOBaHI/I${ THUIIOTE3LI IO IMTPOBEPKE MPABUIIBHOCTHU BICKA3bIBAECMBIX CYXK-
JICHU;

HpI/I06p€TeHI/I€ OIIbITa MO INIAaHUPOBAHHIO, OpraHU3allu U NPOBCACHUIO YUCHUUYCCKHUX DKCIIC-
PUMEHTOB, YMEHHE HaOII0aTh 32 XOJA0M IMPOIIECCa, CAMOCTOSTENILHO MTPOTHO3UPOBATh €ro Pe3yiib-
Tat, GOpMyIUpOBaTH 000OIIEHHS M BBIBOJIBI IO pe3yIbTaTaM MPOBEAEHHOTO OMBITa, UCCIIEI0BAHMS,
COCTaBIIATh OTYET O MpOoIeTTaHHOU paboTe.

Pabora ¢ undopmaumeii:

YMEHHE BBIOMpATh, AaHATU3UPOBATh U WHTEPIPETHPOBATH HHPOPMAIIMIO PA3TUYHBIX BUIOB U
¢dbopM npeacTaBIeHUS, OTY4aEMYIO U3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJIsIpHAs JIMTEPATypa XU-
MHUYECKOTO COJIep:KaHus, CIIPaBOYHbIE TOCOOUs, pecypchl IHTepHeTa), KpUTHYECKH OIICHUBATh MPO-
TUBOPEYMBYIO U HEJOCTOBEPHYIO HH(OpMAITHIO;

YMEHHE MPUMEHSThH PA3IUYHBIC METO/IbI M 3aIIPOCHI MPU TIOUCKE B 0TOOpE HHPOPMAITUH U CO-
OTBCTCTBYIOIIUX JAaHHBIX, HGO6XO}II/IMI)IX JJIs1 BBITIOJTHCHU A y‘-Ie6HI)IX H ITO3HABATCIIbHBIX 3a/1a4 OIIpEC-
JENEHHOTO THUIMa, MPUOOPETeHHEe OMbITa B 0OJIACTH UCIOIL30BaHUS WH(OPMAIIMOHHO-KOMMYHHKA-



TUBHBIX TEXHOJIOTHI, OBIIAJICHUE KYJIbTYPOU aKTHBHOTO MCITOJIb30BAHUSI PA3JIMYHBIX TIOUCKOBBIX CH-
CTEM, CAMOCTOSITEIIbHO BBIOMPATH ONITUMATBHYIO (hOpMY MpEACTaBICHUS HHPOPMAITUHU U WILTIOCTPH-
pOBaTh peracMble 3aJa91 HECIOKHBIMUA CXEMaMH, TUarpaMMaMHu, IpYruMA GopMaMu rpaduke 1 UX
KOMOWHAIIASIMU;

YMEHHUE HCIOJIb30BaTh U aHAJIM3UPOBATh B IIPOIIECCE YICOHON M NCCIICAOBATEIILCKOM JSSITEIIh-
HOCTH MH()OPMAIIHIO O BIUSHUH MPOMBIIIICHHOCTH, CETILCKOTO X031CTBA U TPAHCIIOPTA HAa COCTOS-
HUE OKPYXKaIOIIEH IPUPOJTHOUN CPEeIbl.

KoMMyHuKaTHBHBIE YHHBepPcaAIbHbIE YueOHbI€ e CTBHUS:

YMEHHUS 3a7aBaTh BOMPOCHI (B XOJIe Auanora u (MiM) JUCKYCCHH) TI0 CYIIECTBY 00CYyXIaeMoi
TeMbI, GOPMYJIMPOBATH CBOM MPEIIOKECHUSI OTHOCUTEIILHO BHITIOJHEHUS MTPEITIOKCHHOM 3a/1a4H;

YMEHHUSI TIPEJICTABIIATH MMOJYYCHHBIE PE3YJIbTAaThl TO3HABATEIILHON JIESATEIILHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTAX; JACaTh MPE3ECHTAIINIO PE3YIbTATOB BHIMIOJIHEHHUS XUMUYECKOTO IKCIIEPUMEHTA
(;1abopaTtopHOTro OMbITa, TA00PATOPHOI PAOOTHI IO UCCIICOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPO-
eKTa);

YMEHUS y4eOHOTO COTPYIHHYECTBA CO CBEPCTHIUKAMH B COBMECTHOH IMO3HABATEIBHOM U UCCIIe-
JIOBaTEIIbCKOM JIEATEILHOCTH MPH PEIICHINH BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE y4éTa OOIIUX WHTE-
PECOB U coriacoBaHusi Mo3uLui (00CyKaeHs,, 0OMEH MHEHUSIMH, «MO3IOBBIE IITYPMBbI», KOOPIUHA-
IIUS] COBMECTHBIX JICUCTBHI, ONPE/ICIICHUE KPUTEPUEB 10 OIICHKE Ka4eCTBa BHIMOJIHEHHON paOOThI U
Apyrue).

PeryasiTuBHBbIE yHHBepcaJIbHbIe y4eOHbIE TeiiCTBHA:

YMEHHUE CaMOCTOSTEIBHO ONPEACIATh LENN IeATEIIbHOCTH, IUTAHUPOBATh, OCYIECTBIISTh, KOH-
TPOJIMPOBATH U TIPU HEOOXOJJMMOCTH KOPPEKTHPOBAThH CBOIO JISSTEILHOCTh, BRIOUPATh HanboJee -
(dexTHBHBIE CIIOCOOBI PEHICHUs] YIeOHBIX M MO3HABATENBHBIX 3a/1a4, CAMOCTOSITEIIbHO COCTABIISTH
WA KOPPEKTHPOBATH MPEIJIOKESHHBIH alrOPUTM JICHCTBUI MPHU BBHITIOJIHCHUH 3a/IaHU ¢ y4ETOM T10-
Jy4YEeHHUs] HOBBIX 3HAHWH 00 M3y4aeMbIX OOBEKTaxX — BEIIECTBAX M PEaKIUSIX, OLIEHUBATh COOTBET-
CTBHE TIOJYYCHHOTO pe3yJIbTaTa 3asBJICHHOM 1e]IM, yMEHUE UCTI0JIh30BATh M aHAJTM3UPOBATh KOHTEK-
CTBI, TIpeJIaraeMble B YCIIOBHH 33JaHUN.

NPEJIMETHBIE PE3YJIbTATHI

B cocraBe mpeIMeTHBIX pe3ynbTaToOB M0 OCBOCHUIO 0053aTENLHOTO COIEPIKAHUS, YCTAHOBIICH-
HOTO JaHHOW (eaepanbHOl pabodeil mporpaMMoi, BBIIEISIOT: OCBOEHHBIE O0YYAIOIIMMUCS Hay4-
HBI€ 3HAHUS, YMEHHUS U CIOCOOBI IeHCTBUH, criennduyeckue A MpeaIMEeTHON o0nacTu «XUMHU»,
BU/JIbI JCSATEIHHOCTH TI0 TIOJIYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAINH, TPEOOPa30BaAHUIO U TIPH-
MEHEHHIO B PA3JINYHBIX YIEOHBIX U HOBBIX CUTYaIIUSsX.

K koHiy oOyuenus B 9 kjacce mpeMETHbIC Pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpa-
XKaTh CPOPMHUPOBAHHOCTD Y 00YYAIOIINXCS YMEHUMN:

® DACKpBbIBATh CMBICII OCHOBHBIX XMMHYECKUX TOHSATHUN: XUMHUUYECKHI AJIEMEHT, aTOM, MOJie-
KyJa, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTb, AIEKTPOOTPHIIA-
TEIbHOCTh, CTETICHb OKUCIICHUSI, XUMUYECKasi peakins, XUMHUECKas CBsI3b, TEILOBOM 3((eKT peak-
[IUU, MOJIb, MOJISIPHBIA 00BEM, PACTBOP, PICKTPOJIUTHI, HEAJIEKTPOIUTHI, JIEKTPOTUTHIECKAS TUCCO-
[UAIMs, PeaKIIMi HOHHOTO 0OMeHa, KaTajan3aTop, XMMHUECKOe paBHOBECHEe, 0OpaTUMbIe U HEOOpa-
THUMBIE PEAKIINH, OKUCITUTEIHHO-BOCCTAHOBUTEILHBIE PEAKIINH, OKUCITUTEIb, BOCCTAHOBUTEIb, OKUC-
JIeHHE U BOCCTaHOBIIEHUE, AJIOTPOIHsI, aM(pOTEPHOCTh, XUMUYECKas CBS3b (KOBaJCHTHAsI, MOHHAS,
MeTaJuTMIecKas ), KpucTauindeckas: penéTka, KOppo3usi METalIoB, CIUIaBbl, CKOPOCTh XUMHYECKOM
peakuuu, npeaenbHo gonycrumas konenTpamus 11K BemecTsa;

® IUTIOCTPUPOBATH B3aUMOCBS3h OCHOBHBIX XUMUUYECKHUX MOHATUA ¥ IPUMEHSTh 3TH TTOHSATHUS
TIPU OTMCAHHH BEIIECTB M MX MPEBPAIICHUI;

® 1ICII0JIB30BAaTh XUMUYECKYIO CUMBOIIUKY JJISI COCTaBICHUS (JOPMYJIT BEIIECTB U YpaBHEHUHN XU-
MHUYECKUX PEAKIIN;

® OIIPEACIIATh BAJICHTHOCTh U CTETIEHb OKUCIEHUS XUMUUECKHUX JIEMEHTOB B COE/IMHEHMSIX pa3-
JUYHOTO COCTaBa, MPUHAANEKHOCTh BEIIECTB K ONPEACNEHHOMY KJIacCy COeAMHEHUN TI0 (hopMyIaMm,
BHJI XUMHYECKOU CBsI3U (KOBaJEHTHAs!, HOHHAS, METAJUINUECKasl) B HEOPTaHUYECKUX COCIUHECHHUSIX,



3apsil MOHA TI0 XUMHUYECKOW (opMyIie, XapakTep Cpe/ibl B BOJHBIX pacTBOpax HEOPraHMYECKHX CO-
€UHEHUN, TUIl KPUCTAJUINYECKON PEIIETKH KOHKPETHOTO BELIECTBA;

® packpbiBaTh cMbIch [lepuoaunueckoro 3akona [. 1. MenaeneeBa u 1eMOHCTPUPOBATH €0 MO-
HUMaHUeE: ONHUCBIBATh U XapaKTepU30BaTh TabaMuHyro (Gopmy Ileproauueckoil cucteMbl Xumuye-
CKUX DJIEMEHTOB: pa3jHuaTh MOHATHUS «TJaBHas nmoAarpymnmna (A-rpynmna)» U «mo0oyHasi MoArpymnmna
(Bb-rpynmna)», Manbie U GojbIINE NEPUOJIBI, COOTHOCUTH 0003HAUEHMSI, KOTOPbIE UMEIOTCS B IIEPHO-
JMYECKOM TabJInIEe, C YUCIOBBIMUA XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHUYECKHX SJIEMEHTOB
(coctaB u 3apsa spa, oOllee YUCIO0 MIEKTPOHOB M paclpesielieHue UX M0 3JIEKTPOHHBIM CIIOAM),
OOBSICHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB JIEMEHTOB M UX COSAMHEHUI B Ipeenax
MaJIbIX IIEPUOJOB U IVIABHBIX MOATPYII C Y4ETOM CTPOCHHS UX aTOMOB;

e KJlacCU(PUIIMPOBATh XUMHUECKUE HJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUUECKUE PeaK-
UM (110 YUCITy U COCTABY YYAaCTBYIOIIMX B PEAKLIMHU BEIIECTB, IO TEIIOBOMY (P (PeEKTy, 0 U3MEHe-
HUIO CTENICHENW OKHCICHUS XUMUYECKUX 3JIEMEHTOB);

® XapaKTepU30BaTh (OMHUCHIBATh) OOIINE U crenu(pruIecKkre XUMHUECKHE CBOMCTBA MPOCTHIX U
CJIOHBIX BELIECTB, IOATBEPAK/IAsl ONMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX YpaBHEHUI CO-
OTBETCTBYIOLIMX XMMHYECKHUX PEaKIIMA;

® COCTaBIISATh YPABHEHUS DJICKTPOJIMTUYECKOW JUCCOLMALMU KUCIIOT, IEJ0Yel U COJeH, IoJI-
HBIE U COKpAIIEHHbIE YpaBHEHUS PEaKUil HOHHOTO 0OMEHAa, ypaBHEHUs peakLui, OATBEPKIAI0LINX
CYILLECTBOBAHHE FEHETUUECKOM CBSI3U MEX/y BEILIECTBAMU PA3JINYHBIX KJIACCOB;

® PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTaB-
JICHUSI 3JIEKTPOHHOT0 OajaHca ATUX PeaKLuil;

® [IPOTHO3UPOBATh CBOKCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOCHMSI, BO3MOKHOCTH IIPOTEKA-
HUS XUMAYECKUX NIPEBPALLEHUN B PAa3JIMYHBIX YCIOBUSAX;

® BLIYKCIISATE OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB, MACCOBYIO JI0JIIO
XMMHUYECKOI'0 3JeMeHTa 1o (opMysie COeAMHEHUs, MaCCOBYIO JOJIO BEIIECTBA B PACTBOPE, IPOBO-
JUTh pacy€Thl 10 YPaBHEHUIO XUMUYECKOMN peakLuu;

e coOJII0/1aTh MpaBUJIa MOJIb30BAHUS XUMHUYECKON TOCYJON U 1TaOOpaTOPHBIM 000PYI0BaHHUEM,
a TakKe MpaBuiia OOpaIlleHUs C BELIECTBAMU B COOTBETCTBUM C MHCTPYKLUSAMHU I10 BBIIIOJIHEHUIO J1a-
0OOPaTOPHBIX XUMHUECKUX OTBITOB IO IMOIYUYECHHIO M COOMPAHHIO Ta3000pa3HbIX BEIIECTB (aMMHUaKa
U YTJIEKUCIIOTO ra3a);

® [IPOBOJUTH PEAKLIMH, OATBEPHKAAIOIINE KAUECTBEHHBIN COCTaB pPa3IMYHbIX BELIECTB: pPacIo-
3HaBaTh ONBITHBIM ITYTEM XJIOpUA-, OPOMUI-, HOAU -, KapOoHAT-, pocdar-, cuimkar-, cyabdar-, Th-
POKCHI-MOHBI, KATUOHBI aMMOHHS U MOHBI U3yYEHHBIX METAJIIOB, IPUCYTCTBYIOINE B BOJHBIX pac-
TBOPAaX HEOPTaHUYECKUX BEIECTB;

® IPUMEHATh OCHOBHBIE OIIEPALIMH MBICIIUTEIBHON JEATEIIBHOCTH — aHAJIU3 U CUHTE3, CpaBHE-
HUe, 0000IeHNe, CUCTEMAaTU3alMIO, BBISIBICHUE TPUUMHHO-CIIEICTBEHHBIX CBSI3€H — Ul U3yUYEeHHUS
CBOICTB BEIIECTB M XMMHUECKUX PEAKI[Uil, ECTECTBEHHO-HAYYHbIE METO bl TO3HAHUSI — HAOIIOICHHE,
U3MEpEeHUe, MOJICIIMPOBAHUE, IKCIIEPUMEHT (peasIbHbI U MBICIICHHBIH ).



TEMATUYECKOE IINTAHUPOBAHUE
9 knacc (3 4 B Henemo; Bcero 102 u)

KoanyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue
N a3/1eJI0B U TeEM K 1T (ppoBIe)
n/n P Beero OHTPOJIbHBIE paKTH4YeCcKue 06pa30BATETBHbIC
MPOrpaMMbl padoThbI padoThbI pecype
Pa3nea 1. BemecTBO M XMMH4YecKHe peakiuu
HEBE?IIC);II{/IIZGSEaHHfI bubmorexa LOK
1.1 ZZH-‘(/)BHHX Daseton 7 1 https://m.ed-
Kypca 8 Kracca 500.ru/7f41a636
OcHoBHbBIE bu6nmoreka [IOK
1.2 3aKOHOMEpPHOCTH 6 https://m.ed-
XUMHAYECKHX PEaKIHii s00.ru/7f41a636
DIEeKTPOIMTHYCCKAS Bubnmorexa [IOK
1.3 Awecommai. Xumu- 4 1 1 https://m.ed-
HCCIHE peariui B $00.ru/7f41a636
pacTBopax '
Utoro no pazneny 25
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
Obmas xapaxrepu- bubnnorexa [JOK
CTHKA XMMHUYECKUX .
2.1 sevenron VIA- 6 1 https://m.ed-
500.ru/7f41a636
rpynmnsl. ['anorenst
OO6mas xapakrepu-
CTHUKA XUMHYECKHUX bubnmorexa LIOK
2.2  onementos VIA- 10 https://m.ed-
rpynmsl. Cepa u eé 500.ru/7f41a636
COCIMHEHMUS
OO6mas xapakrepu-
CTHUKA XUMHYECKUX Bubnmorexa [[OK
351eMeHTOB VA- ]
2.3 FpymIEL AsOT, hoc- 10 1 https://m.ed-
PYIIIEL. A30T, QOC S00.ru/7f41a636
¢dhop 1 ux coenune-
HHS
OO6mas xapakrepu-
CTHUKA XUMHYECKUX
aneMeHToB |VA- BH6J_IHOTeKa HOK
2.4 12 1 2 https://m.ed-
TPYIIEL. YTICPOA 1 S00.ru/7f41a636
KPEMHHI U X COENIH- '
HEHUS
Uroro no pazneny 38
Pa3nen 3. MeTaiabl 4 UX COeMHEHUS
OO6mue cBoicTBa bubmorexa LHOK
3.1 MCT‘:MOB 6 https://m.ed-
S00.ru/7f41a636
Baxwueiiine me- bu6nunorexa LIOK
3.2 TajuIBl ¥ UX COeqrHe- 21 1 2 https://m.ed-
HUS $00.ru/7f41a636
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Wroro no paszneny ‘ 27 ‘
Pa3znea 4. Xumus 4 OKpysKamomas cpeaa

BemectBa u matepu- bubmuorexa [IOK
4.1  aubl B )KM3HU YEJO- 3 https://m.ed-
BEKa 500.ru/7f41a636
42 O06o001IeHNE U CHCTE- 6
MaTu3alus 3SHAaHUH
Wroro mo pazneny 9
bu6nunorexa LIOK
PesepBHOE Bpems 3 https://m.ed-
500.ru/7f41a636
OBIIEE KOJIMYECTBO
YACOB I10 ITPO- 102 4 7
I'PAMME

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPO-

HECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA
Xumus, 9 kiace/ Pymsurtuc I'.E., ®enpaman @.I°., Akiimoneproe obmiectBo «M31aTreinbcTBo

«[Ipocsermienuey;
Tabmuuer: [lepuoandeckas cucrema xumuueckux snemenToB J[. 1. Menneneesa, Tabmuma

PacTBOPUMOCTH KHUCJIOT, COJICH M1 OCHOBAHMM, JIEKTPOXUMHUYECKUU Psij] HAIIPSYKEHUS METall-
10B.METOIUYECKHUE MATEPHUAJIbBI J1JIsA YUUTEJIA

Xumus, 9 knacc: 3agaunuk / A.H. JIéskun, H.E. Ky3nenoBa, AkiimonepHoe obmiectBo «3aa-
TenbeTBO «IIpocBenienuey;

3auétHble paboTel o xumuu: 9 knacc / T.A. BopoBckux , M3paTenbcTBO «IK3aMEH»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU UHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru
https://resh.edu.ru
https://uchi.ru

https://www.yaklass.ru
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