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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o XMMHM Ha YpOBHE OCHOBHOT'O 00IIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUIl K pe3yJpTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTENIbHON IMPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeactaBieHHBIX B ®I'OC OOO, a Taxke Ha OCHOBE QeaepalbHON
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHUEMIMH IpernojaBaHusl yueOHOro mpeamera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo XuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CTpaTernu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
o0s3aTeNnbHOE MPEIMETHOE COJepKaHUE, MPEeIyCMaTPUBAECT paclpeesieHue ero mo Kjiaccam U
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeMaM IPOrpamMmbl [0 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
Y KaueCTBEHHbBIE XapaKTEPUCTUKHU COAECPKAHUSL, PEKOMEHAYEMYIO [TOCIEA0BATEIbHOCTD U3yUEHUS
XUMHUH C Y4ETOM MEKIIPEAMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JIOTMKH Y4eOHOTO mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yUaroXcs, ONpeaessieT BO3SMOXKHOCTHU MPEAMETa JIJIs peau3alun
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON IMPOrpaMMbl Ha YPOBHE
OCHOBHOTO 00mIero oOpa3oBaHus, a TaKke TPEOOBAHMH K pe3yibTaraM OOy4YeHHS XUMHH Ha
YpOBHE IIeNieil U3y4eHHUs MpelIMeTa U OCHOBHBIX BUIOB YU4eOHO-II03HABATEIbHON AESITENbHOCTU
00y4aromerocsi 1o OCBOCHHUIO Y4€OHOTO COACpKAHUSI.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHUPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
NPECTaBICHUN O MAaTEPHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMBIE XUMHUECH
NPECTaBICHUS O B3aMMOIPEBPAIICHUAX SHEPTUU U 00 BOJIIOIUM BEIIECTB B MPHUPOJIE, O MYTAX
pelieHuss I00aTbHBIX MPOOJIEM yCTOMYMBOTO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPreTHUECKOM, MUILEBOM U HKOJIOTUYECKOM 0€3011acHOCTH, MPOOJIeEM 3paBOOXPAHEHUS.

N3ydenune xumun:

CHOCOOCTBYET peau3alii BO3MOKHOCTEH JUIsl cCaMOpa3BUTHS U (POPMHUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ 001el U (PyHKIIMOHATbHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHKME MBILUICHUS U TBOPUYECKUX CHOCOOHOCTEH oOyuaromuxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK H B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaJblBa€T OCHOBBI I[EJIOCTHOIO
B3IJI51a HA €JUHCTBO MPUPOABI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM TarloM B JOPMHUPOBAHUU
€CTEeCTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYaIOLINXCS;

CHocoOCTBYeT (OPMUPOBAHMIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAyYHBIM
3HAaHUSAM, K TPHUPOJAE, K YEIOBEKY, BHOCHUT CBOM BKJIaJ] B DJKOJIOTHYECKOE 0Opa3oBaHUE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOT0 MpeIMeTa, KOTOPBIH ABJISETCS MeJarorniecky alanTHPOBAHHBIM OTpaskeHHEeM 0a30BOi
HayKH XMMUU Ha ONpPe/IeIEHHOM dTare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTrO 001Iero oOpa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00yYaromKUMUCs CUCTEMbI NTePBOHAYAIBHBIX TMOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MOHATUN OPTraHUYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOIO
noaxoAa K €€ uzydeHuro. ConaepiaHue CKIaAbIBACTCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI
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CTPYKTYPHO OPraHU30BaHbl IO NPHUHIMUIY IOCJIEI0BATEIbHOIO Pa3BUTHS 3HAHMM HAa OCHOBE
TEOPETUYECKUX NPEIACTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOI'O YYEHMS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

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

— YYEHHUSI O CTPOCHHUH aTOMa U XMMUYECKOH CBS3H;

— IpEeJCTaBICHUN 00 AIIEKTPOIUTUUECKON AUCCOIMAIINH BELIECTB B PACTBOPAX.

Teopernueckre 3HAHUSA PAaCCMATPUBAIOTCA HA OCHOBE OMIIMPHUYECKHU IIOJNYYEHHBIX H
OCMBICJICHHBIX (JaKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJJHOTO YPOBHS K APYTrOMY, BBIITOJTHSS
GbyHKIIMY OOBSICHEHUS U POTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPaAKTUYECKOTO
IIPUMEHEHHUS U MOTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKON COCTAaBJIAIOIIECH HAYYHOW KapTUHBI MHUpAa B JIOTUKE €€ CUCTEMHOM IPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAayYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
MIPOUCXOUT C MPUBIICYCHUEM 3HAHUI U3 PaHee U3YUCHHBIX YUEOHBIX MpeaMETOB: «OKpY KAt
Mup», «bronorus. 5—7 knaccel» u «Du3uka. 7 KIacey.

[Tpu u3yyeHHr XUMUHU NPOUCXOAUT (POPMUPOBAHHUE 3HAHUNM OCHOB XMMHUUYECKON HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOW KyIbTyphl. 3ajada y4eOHOro mpeaMeTra COCTOUT B (POpMHUPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUN — BaXHEUIHX ()AKTOB, MOHSATHH, 3aKOHOB M TEOPETHUYECKUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHHWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
NpUOOIIEHNH K HAyYHBIM METOJaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMHUECKUX PEAKIUi, B
bopMUPOBAaHUM ¥ PA3BUTHH MO3HABATENbHBIX YMEHUH M HMX TMPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIEA0BATEIbCKOM 1€ATEeIbHOCTH, OCBOEHUH PaBUIl OE30MaCHOTO
oOpallieHus ¢ BeIIeCTBaMU B ITOBCEIHEBHOM JKU3HH.

[Ipy M3ydyeHUM XMMHUU Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHUS BaXHOE 3HAUYEHUE
npuoOpenu Takue e, Kak:

— (popmMHpOBaHUE MHTEIJIEKTYaJbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K caMOOOpa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IHPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIMMCS YCIIOBUSIM KU3HU;

— HampaBJIEHHOCTh OOyYEHHUS Ha CHUCTEMaTHYeCKoe MpHOOIIeHHEe OoOyJaromuxcs K
CaMOCTOSITEJIBHOWM  ITO3HABATEJIIBHOW  JEATEIBHOCTH, HAay4YHbIM  METOAAaM  IO3HaHUf,
(bOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecrieyeHHe YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOUIUMHUCS OIIbITa
pa3sHOOOpa3HOM JEesTeTbHOCTH, MO3HAHHUS M CAaMOIIO3HAHHUS, KIIOYEBBIX HABBIKOB (KIHOUEBBIX
KOMIIETEHIIHI ), UMEIOIIMX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTENbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
quciIe YMEHHHM OOBACHATH U OLIEHUBATD SIBJICHUS OKPY’KAIOIIET0 MUPA, UCIIOJIb3YsI 3HAHUS U OTIBIT,
MOJydeHHBbIE MPU U3YYEHUHM XMMHUH, NMPUMEHATh MX NPHU pEIIeHUH MpoOJeM B MOBCETHEBHOM
KU3HU U TPYJIOBOH JESTEIBHOCTH;

— (opmupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOUIEHHWM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH LIEJIECOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOIIEH MPUPOTHON
Cpenpbl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduis 1 HaIPAaBICHHOCTU AaJbHEUIIero 00yueHHUs.

OO01miee 4nciio 4acoB, OTBEACHHBIX Ui M3YYEHHUS XMMUU HA YPOBHE OCHOBHOTO OOILEro
obpazoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezieln), B 9 kimacce — 68
4yacoB (2 yaca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/JbHbIE XMMHYECKHE TOHSTUSA

[Ipeamer xumuu. Poiib XMMHUM B >KM3HM 4YeJOBEKa. XUMHA B cCUCTeMe HaykK. Temna u
BelecTBa. Gusnyeckre CBOMCTBA BEIECTB. ArperaTHoe cocTosiHue BelecTs. [lonsTue o metonax
no3HaHus B xuMmuu. Yucteie BemecTBa u cMecu. CriocoObl pa3/iesieHus CMECE.

ATOMBI U MOJEKYIbl. XUMHYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckas popmysa. BaaeHTHOCTh aTOMOB XUMUYECKUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BewlecTB. OTHocuTenbHass aromMHas Mmacca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBast 1011 XUMHUYECKOI'0 2JIEMEHTA B COEAMHEHUH.

KonunuectBo BeniectBa. Monb. MossipHas macca. B3auMocBsi3b KOJIMYECTBA, MACChI U YUCIIA
CTPYKTYPHBIX €IMHHUII BelecTBa. Pacu€Tsl o GpopmynamMm XUMUYECKUX COETMHEHUH.

dusnueckue M XHMHUUYECKHE SIBJICHUS. XUMHUYECKas peakiuss M e€ MpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKue ypaBHeHus. Kinaccupukanus XMMUYECKUX PEaKInui
(coemuHeHus, pa3I0oKeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOparteHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAHUEM, M3YUCHHE W ONHUCAaHWE (PU3NICCKUX CBOUCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0AeHne pu3nuecKux (IJIaBIeHNEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYNKE, KATIEHUE M KOHJIEHCAIIMs BOJbI) U XMMHUUYECKUX (TOPEHHUE CBEUH,
IIPOKAJIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMOECHCTBHE MeJla C KUCIOTOM) SIBJIEHUH, HAOII0IeHIE U
OINMCAaHNE NMPU3HAKOB NMPOTEKAHUSI XUMUYECKUX peaklnii (pa3iokKeHHe caxapa, B3auMoJIeHCTBUE
CepHOW KHUCIIOTHI ¢ XJIOpHIOM Oapusi, pasznokeHue rujapokcuaa menu (ll) mpu HarpeBanuw,
B3anMoJieiicTBHE kene3a ¢ pactBopoM coiu Meau (1), n3ydyenue cnocoGoB pasjeneHus cMeceit:
C TIOMOIIBI0 MarHuTa, QWIbTPOBAaHMWE, BHIIAPUBAHUE, IUCTWUIAIMS, Xpomartorpadusi,
IIPOBEJICHUE OYUCTKU MOBApEHHOM COJM, HAOJIIOJEHHE M ONMCAaHUE PEe3Yy/IbTaTOB IMPOBEIEHUS
OMbITAa, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsS MAacChl, CO3JaHUE MOJENIEeH MOJIEKYI
(I1apoCTEePKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoa — 3jIe€MEHT W IPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B mpupoje, Gu3nuecKkue U XUMHUECKHUEe CBOWCTBA (peakiud TOPEHHUS).
Oxcunel. Ilpumenenue xkucnopoma. CrnocoObl TONyYeHHUs KUCIOpojga B Jaboparopuu u
npoMbIUIeHHOCTH. KpyroBopoT kucimopona B mpupoje. O30H — alioTporHas MOAU(pHUKAIUS
KHCIIOpO/ia.

TemoBoit A(PekT XUMHUYECKOW peakIHH, TEePMOXMMHUYECKHE YypaBHEHUS, 53K30- H
SHAOTEPMUYECKHE peakiuu. TOIMIMBO: yroib M MeETaH. 3arps3HEHHE BO3/yXa, YCUJICHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bopopon — anemeHT u npocroe BeniecTBo. HaxoxaeHue Boiopoaa B mpupoie, pusndeckue
U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOORI MoTydeHus. KucinoTer u comu.

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

®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHHele u
HEHACBIIICHHBIE PAcTBOpPBl. PacTBOpMMOCTH BelIeCTB B BOJe. MaccoBasi J0Js BELIECTBA B
pacTtBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU
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yenoBeka. KpyroBopoT BOJbl B IpHUpoAE. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHuid. Okcunbl. Knmaccuduxamusi OKCHAOB:
coneoOpa3yrolne (OCHOBHBIEC, KHCIIOTHEIE, aM(OoTepHBIe) U HeconeoOpasyomue. HomeHnkiarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanus. Knaccudukanus ocHOBaHM: HIENOYM M HEPACTBOPUMBIE OCHOBAHMS.
Homenkiarypa ocHoBaHuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBAaHWU. [lomyueHne
OCHOBAaHMH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoiicTBa kuciot. Psg akruBHoctu metauioB H. H. bekerosa. [Tonyyenue Kucior.

Comu. Homenknarypa coneil. ®dusznueckue U XxuMudeckue cpoiictBa coieil. [lomyuenue
COJICH.

['eneTnueckast CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuit IKcnepumenn:

KaueCTBEHHOE OMpPE/IENICHUE COACpKaHUs KUCIOPOIa B BO3AyXe, MOJIy4eHHE, COOMpaHue,
pacrio3HaBaHUE W HM3YUYECHHE CBOMCTB KHUCJIOpPOJAa, HAOIIOJIEHHE B3aMMOJICHCTBHS BEIECTB C
KHCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxkapa), 03HaKOMJICHHE C
o0Opa3lilaMud OKCHIOB M ONUCAaHHE MX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3amMojeicTBue Bojopoga ¢ okcuaom wmeau (1)
(BO3MOYKHO MCIIOJIb30BaHNE BUACOMATEPHUAIIOB), HAOIIOJCHIE 00pa3IIOB BEIIECTB KOJIHMYECTBOM |
MOJIb, MCCJEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3IUYHONW pPAaCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM J0Jied pacTBOPEHHOTO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BHJIEOMATEPHAIIOB), MCCIIEIOBaHWE OOpa3llOB HEOPTaHWYECKUX BEIIECTB PA3JIMUHBIX KIJIACCOB,
HaOIIO/IEHUE W3MEHEHHSI OKPAaCKH WHIAMKATOPOB B PACTBOpPAx KHUCIOT W IIENOYEH, U3ydeHUe
B3anmojeiicTBus okcuaa Meau (1) c pacTBopoM cepHOIt KMCIOTHI, KUCIOT C METaJllIaMH, peakui
HEUTpAJIU3allUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAaHH, BBITECHEHUE OJIHOTO METaJUIa APYTrUM
W3 pacTBOpa COJM, PEIICHUWE HKCIEPUMEHTAIBHBIX 3aJad Mo TeMe «BakHeilmme Kiaccel
HEOPTraHUYECKUX COCTMHEHUI.

IHepuoauyecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MenpaeneeBa. CtpoeHne aToM0OB. XUMUYECKas CBSA3b. OKHUCIUTENIbHO-BOCCTAHOBUTEJIbHbIE
peakuuu

[TepBbie MOMBITKH KIaCCH(PHUKAIIUN XUMUIECKIX dJIeMeHTOB. [[oHSATHE O TpyMITax CXOAHBIX
AIIEMEHTOB (IIEJIOYHBIE U MIET0YHO3eMeNbHbIE METAILIbI, TaJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIEe 00pa3yroT aM(pOTepHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4yeckux »siemeHtoB J[. .
MengeneeBa. KopoTkomepuonnas u anuHHornepuogHas ¢opmbl [leprogudeckoid CHUCTEMBI
xumuueckux asnemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HYECKUH CMBICH
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX siiep. M3oTomnbl. DneKTpoHbl. CTpOEHHE AIEKTPOHHBIX
o0onouyek aroMoB mepBbIx 20 XuMuueckux osyeMeHTOB Ilepuoanueckoit cucremsr [ W.
MengeneeBa. XapakTepUCTUKAa XMMUYECKOTO 3JIEMEHTA MO €ro MoJIoXKeHHto B [lepuoanueckoit
cucteme /1. V1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHUs paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue [lepuognueckoro 3akona u Ilepuoguyeckoil cUCTEMbI XUMUYECKHUX AJIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenens okucieHus. OKMCIUTEIbHO-BOCCTAHOBUTENbHBIE peaklny. [Ipolecchl OKucieHus
Y BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumMenm:

U3YyYCeHHE OO0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE THUAPOKCUAA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpEeHUE, PEaKIIUU Pa3JI0KEeHUs, COSTUHEHHUS).

Meoswcnpeomemmnbnie ceasu

Peanuzanusi MeXIpeAMETHBIX CBS3€H MPU U3YYCHHH XUMHUHU B § KJIACCE OCYIIECTBIISIECTCS
yepes UCIOB30BaHNe KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHSATUH, TaK U IOHATUHN, SIBIISIFOIIIUXCS
CHUCTEMHBIMU ISl OTAENbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC TTOHATHUS: HAY4YHbIN (DaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHATU3,
CHUHTE3, Kiaccu(dUKanus, TMNePUOIUIHOCTh, HAOIIOIEHUE, DSKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEpPEHHE, MOJIEIIb, SIBJICHHE.

®u3nka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
pPaauoOaKTUBHOCTb, MOJIEKYJa, JJICKTPUUYECKUU 3apsij, BEIIECTBO, Telo, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (PU3NYCCKUE BEIUYHMHBI, SIUHUIIBI U3MEPECHUS, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: porocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMUYecKHx diemeHToB J[. .
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOMOB, KalMs, KalbLUs M UX COCAMHEHHIl B COOTBETCTBUM C
MOJIOKEHUEM AJIEMEHTOB B llepronyeckoit cucteMe U CTpOEHUEM UX aTOMOB.

CTpoeHHue BeIIeCTBA: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCUMOCTH CBOMCTB BEIIECTBA OT THIA KPUCTALTUIECKON PEIIETKN M BUIa XUMUUECKOW CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHUYECKHUX BEIIECTB. XUMHYECKHE CBONCTBA
BEILECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanuss XuMHYECKUX PEaKIui MO pa3IuIHbIM MpHU3HAKaM (TI0 YHUCTy B COCTaBYy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETIOBOMY d(h(eKTy, 0 N3MEHEHUIO CTENEHE OKUCIIEHUS
XUMHUYECKHX JJIEMEHTOB, IO OOpaTMMOCTH, [0 YyYacTHIO Karajau3atopa). OK30- H
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMUICCKHE YPaBHEHHUSI.

[TonsiTie 0 CKOpOoCTH XUMHYECKOW peakiuu. [ToHsTHEe 00 O0OpaTMMBIX W HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
katanuse. [lonsTue o xumMuueckoMm paBHOBecHH. DAKTOPBI, BIHSIOMIKE HA CKOPOCTh XUMUYECKOU
pEeakLMM U MOJO0KEHNE XUMUYECKOTO PaBHOBECHS.



OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE PEaKIUH, SJIEKTPOHHBIM OanaHC OKUCIUTENIBHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlleHUE YpaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTUUECKON IUCCOLMALUU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHBI,
aHMOHBI. MeXaHU3M JIMCCOLUAIMU BEILECTB € Pa3IMYHbIMU BUJIAMH XUMHUYECKOH cBA3H. CTeneHb
nucconranuu. CUIIbHbBIE U Cl1a0ble 3JEKTPOIUTHI.

Peakuuu noHHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpalEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBa KUCIIOT, OCHOBAaHUI M COJEH B CBETE
IpeACTaBIeHUH 00 3JIeKTpoJUTHUYECKON auccoruanuu. KadyecTBEHHblE peaklUMyd Ha HOHBI.
[TonsiTHe 0 rupoIN3€e COJEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOKHBIX BEIIECTB (XJOpUIa HATPHS),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHMUYECKOW pEeakIMM OT BO3AECUCTBHUS Pa3IUYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHCJIOT, 111€J104€el U cosel (BO3MOKHO UCII0JIb30BAHUE BUJIE0 MAaTEpUAIIOB), IPOBEIECHUE OIIBITOB,
WITIOCTPUPYIOIUX MPU3HAKM NPOTEKaHUs pPeaKkLuid MOHHOro obMeHa (oOpa3oBaHHE OcCajKa,
BbIJICJIEHUE Ta3a, 00pa3oBaHUE BOJIbI), OINBITOB, WILTIOCTPUPYIOIIUX HPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKLUi (FOpeHHE, peakluu DPa3JIoKEHUs, COEIUHEHUs), paclo3HaBaHUE
HEOPraHMYECKUX BELIECTB C IIOMOINBIO KAueCTBEHHBIX peakUWid Ha MOHBI, pELIECHUE
DKCIEPUMEHTAJIbHBIX 3a/1a4.

HemeTtauibl 1 MX cOeJUHEHHSA

OOmiass xapakTepucThUka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHBIE
crenieHn okucieHus. CTpoeHue M (U3MUECKHe CBOICTBA IMPOCTHIX BEIIECTB — TaJOr€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJopa (B3auMoOJIEHiCTBHE ¢ MeTallaMH, HeMeTallJaMH,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIy4yeHHE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/ia Ha OpraHu3M 4esloBeka. BaxkHelmme Xinopuisl
U X HaXO0XJIEHUE B IPUPO/IE.

OOmast xapakrepuctuka 3aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (huU3NyYecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPONHbIE MOIU(UKALMN KUCIOPOJa U cepbl. XUMUYECKHE CBOICTBa
ceprl. CepoBomopos, cTpoeHue, (U3HMYECKHEe M XUMHUYECKHEe CBOMCTBA. OKCHIBI CEphI Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3UYECKHe M XMMHUYECKHE CBOMCTBA
(oO1e Kak MpeaCcTaBUTEINA Kacca KUCIOT U crieruduueckue). XUMUYECKUE peaKkIuy, JexKalue
B OCHOBE IIPOMBIIIUIEHHOTO CITOCO0a MOTyuyeHus CEpHOM KUCIOTHI. [IpriMeHeHne cepHOi KUCIIOTHI.
Conu cepHOUl KHCIIOTHI, KadeCTBEHHAas peakius Ha cyiabdar-uoH. HaxoxaeHue cepel um eé
COEIMHEHUI B NpUpPoAE. XUMHUECKOE 3arpsA3HEHNE OKPY/KAIOLIEH Cpellbl COEAUHEHUSMHU CEPbI
(KMCTIOTHBIE 10XKIH, 3arPA3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAILICHHS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnnbl. OcCoOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble CTENEHH OKHCICHMs. A30T, pacHpoCTpaHEHHWE B MpUpoie, (U3UYECKUue Hu
XUMHUYecKHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHUaK, ero pu3ndeckue U XuMUYECKHe
CBOWCTBA, MoJlyueHue u npuMenenue. Coinu aMMOHUS, UX (PU3NYEecKre U XMMUYECKHE CBOMCTBa,
npuMeHeHue. KauecTBeHHas peaklys Ha MOHBI aMMOHHUSA. A30THas KHUCIOTa, €€ MOJy4YeHHE,
bu3nvecKkue W XHMMHYECKHE CBOMCTBa (0OIIME KakK TMpEACTAaBUTENsS Kiacca KHUCIOT |
cneuuduyeckne). Mcnoiapb3oBaHWE HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
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ynobpenuii. XuMHUecKoe 3arps3HeHHe OKPYXarollel cpeibl COSMHEHUSIMH a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO37AyXa, MOYBBI U BOAOEMOB). Docdop, amaoTponmHble MOAUPHUKAIUIH
docthopa, pusznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xuciora,
¢u3nueckue M XMMHYECKHE CBOWCTBa, mosiyueHue. Mcmomnb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOPEHHIA.

OO6mass xapaktepuctuka 3yeMeHTOB |VA-rpymnmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENIEHH OKUCICHHS. YTIEpOJ, alUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoje, Gu3ndeckne u XUMUIECKUEe CBOMCTBa. Ancopbuus. KpyroBopot yriepona B mpupoe.
Oxkcuppl yriaeposaa, ux (pU3NYecKue U XMMHUYECKHE CBOMCTBA, IEHCTBUE HA JKUBBIE OPraHU3MBbI,
HOJTyYeHHE U MPUMEHEHHE. DKOJOrHnYecKre MpoOaeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a TII00aJBHOTO TMOTEIUICHHsS KiIMMarta, MapHUKOBBIH 3¢ dekr. YrompHas kucimora u e
CONM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauectBeHHas
peakiusi Ha KapOooHaT-HOHBL. Vcnonap3oBaHne kKapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIIEHHOCTH
U CEeNIbCKOM XO3sICTBE.

[lepBoHayanpHbIe TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCTUHEHUSX YIIIepoja
(MeTaH, 3TaH, dTHJIEH, alleTUJICH, dTAHOJI, TIIUIEPUH, YKCYCHast KucioTa). [IpupoiHbie HCTOUHIKH
YII€BOIOPOAOB (YroJib, MPUPOIHBIN ra3, He(Th), MPOAYKTHI UX NepepaboTku (OEH3UH), UX POJIb
B OBITY U TPOMBINUIEHHOCTH. [loHATHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpPax, Oelkax,
yIJIEBOAAX — W UX POJHM B JKU3HU YeEJOBeKa. MarepuanbHOE EIUHCTBO OPTraHHUYECKUX H
HEOPTraHNYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBa, IOJyY€HHE M NpPUMEHEHHE.
Coenunenus kpemuusi B mpupone. OOmme mnpencraBieHus o0 okcunae kpemuus (V) u
KpeMHHEBOH KkucioTe. CHIIMKATHI, UX UCIOJIh30BaHNE B OBITY, B IPOMBINIJICHHOCTH. BakHeiimme
CTpPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. IIpobGiembl
6€30I1aCHOr0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3loB HEOPTaHMYECKUX BEHIECTB, CBOMCTB COJITHOW KHCIIOTBI, TPOBEICHUE
Ka4eCTBEHHBIX PEAKIUi Ha XJIOPWA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHWMS, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMIJIEHHE € O0pa3liaMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HAKOMJICHHE C oOpa3llaMu cepbl U €€ COeAMHEHUSIMU (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), HAONIIOJCHWE TMporecca OOyriauBaHMsS — caxapa TMOJ  JCUCTBUEM
KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOHN cepHOM
KHCJIOTHI, MPOBEJICHHE KaYeCTBEHHOW peakiuH Ha Cyiab(paT-WOH M HAOIIOJCHHE NMpU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOMCTBaMHU a30Ta, ¢ocdopa M HX COENUHEHUN
(BO3MOYKHO HCIIOJI30BaHKUE BHIEOMATEPUANIOB), 00pa3iaMu a30THBIX U (POchHOpPHBIX yn0OpeHuH,
NoJydeHue, coOupaHue, pacrno3HaBaHWE M HM3yYEHHE CBOWCTB aMMMakKa, IPOBEJCHUE
Ka4eCTBEHHBIX PEAKIIMI Ha MOH aMMOHUS U (hocaT-uoH U 3ydeHHUE MPU3HAKOB UX MPOTEKaHUS,
B3aMMOJICIICTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MeAbl0 (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHUANIOB), H3Y4YEHHE MOJeNeld KpPUCTAIUIMUECKUX pelETOK anMasa, rpadura,
¢bynepeHa, 03HAKOMIIEHHE € MPOLECCOM a/ICOPOIIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIIJIEM U YCTPOHCTBOM ITPOTUBOTa3a, MojiyueHne, coOnpaHnue, pacrio3HaBaHUe M U3y4YeHHE CBOMCTB
VIJIEKUCIIOrO Tra3a, MpPOBEJACHHME KaueCTBEHHBIX peakiuil Ha KapOOHAT W CHJIMKAT-UOHBI H
U3Y4YCHHE TMPHU3HAKOB MX [MPOTEKaHHs, O3HAKOMIIEHHE C MPOAYKIMEH CHIMKATHOMN



MPOMBILIUIEHHOCTH, PELIEHNE YKCIIEPUMEHTAIbHBIX 3a7a4 110 TeMe «BakHelme HeMeTallIbl U UX
COCTMHEHUS».

MeTa/ibl M UX COeIUHEHUS

OO6m1as xapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHHUH UX TTOJIOKEHUS
B [lepmoanueckoil cucreme xumuueckux snemeHToB . M. MeHaeneeBa u CTpOEHHUsS aTOMOB.
Crpoenue MeramioB. MeramMueckass CBs3b M METAJUIMYECKAs] KPUCTANIMYECKAs PEHIETKA.
DNEKTPOXUMUYECKUN PSSl HampspkeHUM MertauioB. DU3MYecKMe W XUMUYECKHE CBOMCTBA
MeTayioB. O0mme croco0bl MoydeHuss MeTaioB. [[oHsATHE O KOPPO3UM METAIIJIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppo3uu. CmuaBbl (CTaib, YyryH, AIOPATIOMUHHUNA, OpOH3a) M UX
IIPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenounbie MeTauIbl: NONOKEHUE B [leproanyueckoi cucTeMe XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B Mpupoje. OPuznueckue U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIMHEHUM.

[[{erouHO3EMENBHBIE METAJUIBI MATHUN U KaJbIUI: 10J10KeHKE B [Ilepuonnueckoi cucreme
xuMudeckux 3nemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B MPHUPOJE.
®du3nueckue U XMMHYECKUE CBOMCTBA MarHusl M KajlbliMs. BakHellne cCOeIuHEHHUs KalbIus
(oxcun, rugpokcu, conu). XKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepumonuyeckoil cucteme xumudeckux anemeHTo [ U.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJaAeHUE B mpupoje. Ousznyeckne U XMMHUYECKUE CBONCTBA
anmroMuHUS. AMQOTEpHBIE CBOWCTBA OKCH/Ia U TUIPOKCHIA ATFOMHHHSIL.

Kenezo: mnonoxenune B Ilepumonuueckoir cucreme XumMuueckux isnementoB J[. W.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJIeHUE B Tpupoje. Ousznyeckre ¥ XMMHUYECKUE CBONCTBA
xene3a. Okcuapl, Tuapokeusl u conu skenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MOJIyYEeHHE.

Xumuueckuii IKCnepumenm:

03HAaKOMJICHHE C 00pa3llaMHi METAJJIOB U CIIABOB, UX (PM3UYECKUMU CBOMCTBAMU, U3YUCHUE
Pe3yabTAaTOB KOPPO3UH METAIOB (BO3MOKHO HCIIOIH30BAHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEM
B3aMMOJICHCTBHUS OKCHJA KajbI[Usl M HATpUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, MpOIlEcca TOPEHHS Keleza B
KHCIIOpoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUIECOMATEPHUATIOB), TMPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, alFOMHHUS, ITMHKa, xene3a (I1) u xenesa
(1), meau (1), HaOMIOIEHNE U OMKMCAHUE MPOIECCOB OKPAIIUBAHUS TIAMEHU MOHAMH HATpUS,
Kalusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS W THIPOKCH/IA IIMHKA, PEIICHUE IKCIIEPUMEHTAIBHBIX 33]1a4 110
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMus M OKpyxKamoLas cpeia

BemectBa u Marepuaibl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XWMHUYECKHX peakiuii B ObiTy. [lepBas moMomp NpW XUMHYECKHX OXOTax |
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpeabl (MpeaenbHas A0MyCcTUMasi KOHIEHTpaIUs
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUIaBbl METAJIJIOB, MIOJUMEPHBIC MAaTEPUAIBI).

Mesicnpeomemmuuie ceasu
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Peanuzanus MeXnpeaMeTHBIX CBSI3€H MPpHU M3y4EeHUH XUMMHU B 9 Kilacce OCyLECTBISAETCS
Yyepes3 UCI0JIb30BaHNE KaK OOLUX €CTECTBEHHO-HAYUHBIX IIOHATUH, TaK U IOHATUH, SIBIISIFOILIUXCS
CUCTEMHBIMU JIJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYUYHOT'O IUKJIA.

OO011me ecTecTBEHHO-HAYYHbIE IOHATHUS: HAyYHBIN (PaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIIU3,
CHHTE3, Kiaccu(uKauus, NEepUOAUYHOCTb, HAONIOEHHE, HKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpEHUE, MOJIeIb, SIBJIEHUE, TAPHUKOBBINA 3P PEKT, TEXHOJIOTHSI, MATEPHAIIBL.

®usnka: Marepusi, aToOM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHMJ, H30TOIBI,
paZlMOaKTUBHOCTb, MOJIEKYJA, D3JIEKTPUUYECKUM 3apsi, NPOBOAHUKH, IOJYNPOBOJHUKH,
JUBJIEKTPUKH, (POTORJIEMEHT, BEIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIECTBa, ras,
pacTBOp, paCTBOPUMOCTh, KpUCTAININYECKas peIETKA, CIIaBbl, (PU3UUYECKHE BETUUYNHBI, €JMHULIbI
U3MEPEHUs, KOCMUYECKOE IIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COMHIIE.

buonorus: ¢orocunres, npixanue, O6uocdepa, dKOCUCTEMa, MHHEpAIbHBIE YIOOpEHHS,
MHKPO3JIEMEHTbI, MAaKPO3JIEMEHTbI, TUTATEIbHbIE BEIIECTBA.

['eorpadusa: armocdepa, ruzapocdepa, MuUHEpasbl, TOPHBIE MOPOJIbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJIbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OOIIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0/1e 00YYEeHHs] XUMUU B €IMHCTBE Y4eOHOM U BOCIUTATEIbHON J1EATEIHHOCTH B
COOTBETCTBUU C TPAJAUIHUOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W JIyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, NMPUHATHIMUA B OOIIECTBE MPaBWJIAMU M HOPMaMU TIOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYaOLIUXCSL.

JIndHOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJACTBOBATHCS
CUCTEMOH TIO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMH W PACHIMPEHUE OIbITa JISATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJICTh JTOCTOBEPHON WH(GOpPMAIMEH O TEPEIOBBIX TOCTHIKEHUSX U OTKPBITHSIIX
MHUPOBON M OTEYECTBEHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBe
Mupa 1 o0IIeCcTBa;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUST O COIMAIBHBIX HOPMax M TPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUW B
KOJUJIEKTHBE, KOMMYHHUKATHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO MIOJIE3HOM,
yueOHOMCCIIeIOBATEIbCKOM, TBOPYECKOM H JPYrHMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSITEIHLHOCTHU MPHU BHITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 33/1a4,
BBITIOJTHCHUH XHUMHYECKHX JKCIEPUMEHTOB, CO3JaHUM YYCOHBIX TPOCKTOB, CTPEMIICHUS K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOIIIM B TPOIIECCe 3TOH y4eOHOH AedaTeIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEACHHE U TIOCTYIKH CBOMX TOBAPHUIIEH C TO3UIIMH HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS MOCJIEACTBUN MMOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJACTABICHHUS O  BEIIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAyKH M COCTaBISIONIME OCHOBY JUIS
MMOHMMAaHHUS CYITHOCTH HAYYHOH KapTHHBI MUpPa, IPEICTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS TIPHUPOJIBI, B3AMMOCBS3SIX YCIIOBEKA C MPUPOTHONU CPEIO, O PO XUMHUHU B TIO3HAHUU
ITHX 3aKOHOMEPHOCTEI;

MO3HABATEIIbHBIE MOTHUBBI, HAIPABIICHHBIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XHMHH,
HEOOXOUMBIC JUII OOBSCHEHUS HAOJFOaeMbIX TMPOIECCOB W SIBICHUW, IMO3HABATEIHHOM,
WH(OPMAITMOHHON U YUTATEIBCKON KYJIBTYpPhI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIIEHON PabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JUTEpPATypOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa3oBaHnI0, IPOEKTHOM U HCCIEA0BATEIbCKON NEATEIbHOCTH, K OCOBHAHHOMY BBHIOOpY
HATPABIEHHOCTU U YPOBHS O0Y4YCHHUS B NalbHEHUIIIEM;

4) popMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HaHUE [ICHHOCTH U3HHU, OTBETCTBEHHOI'O OTHOILLIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHU
Ha 370pOBbIH 00pa3 >KU3HU, OCO3HAHUE TMIOCIEACTBUN M HENPUSITHE BPEIHBIX MPUBBIYEK
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(ymoTpeOaeHuss ajakorojisi, HAapKOTUKOB, KYypeHHs), HEOOXOAMMOCTH COOJIIOACHHUS IpaBUII
0€3011aCHOCTH MTPpU OOPALICHUN C XUMHUUYECKUMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) Tpy10BOr0 BOCIUTAHUS

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO MPO(ECcCHii u Tpya pa3IudHOro poJia, yBaXEHHUE K
TPYAY U pe3yibTaTaM TPYI0BOM A€ITEIbHOCTH, B TOM YHCIIE Ha OCHOBE MPUMEHEHUS ITPEIMETHBIX
3HAaHUW 1O XHUMHHU, OCO3HAHHBIM BHIOOP WHAMBUAYAIBHONH TPACKTOPUU MPOJOIIKEHUS
o0pa3oBaHUsl C Y4€TOM JMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX
UHTEPECOB M TOTPEOHOCTEH, yCHemHOW MNpopecCHOHATBbHONW MAEATENbHOCTH W Pa3BUTHUSA
HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalTUPOBATHLCS B MPOGhECCHOHATBHON CPeIE;

6) 9K0JIOrHYeCKOr0 BOCIIUTAHUS

HKOJIOTHYECKH IIeTIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CyIIeCTBOBAHMs, IMOHWMAaHHE LIEHHOCTH 3J0POBOTO M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PH3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHUS MPaBUIl 0€30MacHOTO MOBEACHHsS IPU paboTe ¢ BEIIeCTBaMH,
a TaK)Ke B CUTYaIUX, YIPOXKAIOIINX 3A0POBBIO U KU3HU JIIOJICH;

CHOCOOHOCTH MTPUMEHSTh 3HAHUS, TIOTy9aeMble IPU NU3YUYECHUH XUMUH, IJIs1 pEIICHHs 3a7ad,
CBS3aHHBIX C OKPYXKAlOUIeH NpPUPOJHON Cpenoil, Js TOBBIIICHHUS YPOBHS SKOJIOTHYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MIOCPEJICTBOM METO/IOB XHMHUH, SKOJIOTUYECKOTO MBIIIICHHUS, YMEHUS PYKOBOACTBOBATHCS UM B
II03HABATEJIBHON, KOMMYHUKATUBHON M COLMATIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeTampeaMETHBIX Pe3ylbTaTOB BBIICISIOT 3HAYMMBIE IS (OPMUPOBAHUS
MHUPOBO33PEHUST OOIIEHAYYHbIE TIOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUTIOTE3a, (HaKT, cucrema,
npoIiecc, KCIEPUMEHT U JIPYTo€.), KOTOPhIe MCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMH U3 ATUX MPeAMETOB (pOpMUPOBATH MPEICTaBICHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble AEHCTBUS (IIO3HABATENbHBIE,
KOMMYHHUKATHBHBIE, PETYJISTHBHBIE), KOTOPBIE OOECTIeYnBAOT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIFHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO yIeOHOW AeITETbHOCTH.

Ilo3naBaTe/IbHBbIE YHMBepCcAIbHbIe y4eOHbIe AeiicTBUS

ba3oBble JlornyecKue AeicTBUA:

YMEHHUSl HCIONB30BaTh NPUEMBI JIOTHYECKOTO MBIIUICHUS TPU OCBOCHHHM 3HAHWM:
PaCKpBIBATh CMBICT XUMHYECKHX IMOHITHHN (BBIIENIATH UX XapaKTepHbIC MPH3HAKH, yCTAaHABIUBATh
B3aUMOCBSI3b C JIPYTMMHU MOHATUSMH), UCIIOJIB30BaTh MOHATHS JUI OOBSCHEHHS OTJIENbHBIX
(GakKTOB U SABJICHUIA, BBIOMPATH OCHOBAHMSI U KPUTEPHUH IS KTacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMHYECKUX PEaKIUi, YCTaHaBIMBATH MPUYMHHO-CICICTBCHHBIC CBS3U MEXKIY OOBEKTaMHU
U3yUYEHHsI, CTPOHUThH JIOTUYECKHE PACCYXIEHUS (MHAYKTHBHBIC, NEIYKTHBHBIC, MO0 AHAIOTHH),
JIENIaTh BBIBOJIBI U 3aKJIFOUEHUS;

yMEHHUE NPHUMEHATh B NpOLECCe MO3HAHUS MOHATHS (IPeIMETHBIE M MEeTalpeIMEeTHBIE),
CHUMBOJIMUYECKHE (3HAKOBBIC) MOJETH, HCIOJb3yeMble B XHMHH, MPE0OpPa3OBBIBATH IIHPOKO
MPUMEHSIEMbIE B XMMHH MO/JIEbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKkass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — TpU pElIeHHH Y4eOHO-
MO3HABATENBHBIX 3a/ad, C Y4YETOM OTHX MOJEIBHBIX TPEJICTABICHUN BBISBISATH U
XapaKTepU30BaTh CYIIECTBEHHBbIE MPU3HAKM H3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIECTB U
XUMHUYECKHX PEaKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbIE CBSI3U U
IPOTHBOPEYHS B U3Y4aEMBIX MPOLIECCAX U SABICHUAX.
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Ba3oBrble ucciaenoBareLCKue AeiCTBHSA.

YMEHME HCIIOJIb30BaTh IOCTABJIECHHBIE BOIPOCHl B KAaueCTBE MHCTPYMEHTA IO3HAHHUSA, a
TaKKe B KadyeCTBE OCHOBBI JUIS (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHHU3alMM M NPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJOM MPOIECcca, CAMOCTOSATEIBHO MPOTHO3UPOBATH €r0
pe3yibTar, (opMyIHpoBaTh O0OOIICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(DOPMALIUIO PA3TUYHBIX BUIOB
1 GOpM MPEICTABICHHS, TOTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAs TUTEpaTypa
XUMHUYECKOI'0 COJIEpKaHus, CIIpaBOYHbIE ocoOus, pecypcel MHTepHETa), KpUTUUECKH OLIEHUBATh
MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE MPUMEHSATh Pa3IN4HbIe METOJBI M 3allPOCHI IPU MOUCKE U 0TOOpe MH(MOpMALIUY U
COOTBETCTBYIOILMX JIAHHBIX, HEOOXOMMBIX JIJIsl BBIIIOJIHEHUS YU€OHBIX U I03HABATEIbHBIX 3a4a4
OTIpEeNIeNIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIIONBb30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHI, OBIaJIeHUE KYIbTYPO aKTUBHOTO HCIIOIb30BAHUS Pa3IHMUHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpeacTaBICHUS
uH(pOpMallMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKku U IX KOMOUHALIUSMU;

YMEHHUE HCMOJIb30BaTh U aHAJIM3MPOBaTh B Ipoliecce y4yeOHOM M HccienoBaTenbCKON
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU POMBIIUIEHHOCTH, CETLCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarollel NpUpOoaHON CPeIbl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe 1eHCTBHUS:

YMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora M (WIKM) JTUCKYCCHU) MO CYIIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTEIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABISATh NOJyYEHHBIE PE3YJIbTaThl TO3HABATEIBHOMN JEATEIbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTax; JelaTb MPE3CHTALMI0 pPe3yJbTaTOB BBINOIHEHUS XUMHUYECKOIO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOEKTA);

YMEHHsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJILHON U
UCCIIEIOBATEIbCKON JIEATENbHOCTH TPU PEIICHHMH BO3HUKAIOMIMX IPOOJIeM Ha OCHOBE y4éra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXIEHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEHCTBUIA, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBHA:

YMEHHME CaMOCTOATEIBHO ONPENENTh LIEIU ACSITEIbHOCTH, IJIaHUPOBAaTh, OCYIECTBIISTD,
KOHTPOJIUPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HanOoiee 3¢ (HeKTUBHBIE CITOCOOBI PEIICHHS YIECOHBIX U TI03HABATEIBHBIX 33/1a4, CAMOCTOSTEIILHO
COCTABJIATH UM KOPPEKTUPOBATH IIPEUI0KEHHBIN aITOPUTM JEHCTBUN IIPY BBIIIOJHEHNUHN 3aJaHUN
C y4€TOM NOJy4YeHHUsS HOBBIX 3HAHUM 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKILIHUSAX,
OILICHUBATh COOTBETCTBUE MOIYYEHHOIO pe3yjIbTaTa 3asBJICHHOM LI€JIH, YMEHHE MCIIOIb30BaTh U
aHAIM3UPOBATh KOHTEKCTHI, peJiaraéMble B YCIOBUU 3a/IaHUM.

HPEAMETHBIE PE3YJIbTATHBI
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B cocraBe MNPEAMETHBIX PE3YJIbTAaTOB II0 OCBOCHHUIO 0053aTeNILHOTO COACPIKaHUA,

YCTQHOBJICHHOTO JaHHOM (exepanbHOW pabodell MmporpamMMmoi, BBIIENIAIOT: OCBOCHHBIC
0o0y4aromMMHUCsT HAy4YHbIC 3HAHUS, yYMEHUS U CIOCOOBI JeHCcTBHMH, cnenuduyeckue s
OpeIMETHOW 005acTH «XUMHS», BUABI JESITEIPHOCTH MO TOJXYYEHHIO HOBOTO 3HAHUSA, €ro
MHTEPIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAILIUSX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA 0A30BOM YPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

PacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKHX TOHSTHI: aTOM, MOJIEKYJa, XUMUYECKUM
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHASA), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHass M MOJIEKYJspHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBasi A0Js1 XUMUYECKOIO JIEMEHTA
B COCIMHEHUHM, MOJSIPHBIA OOBEM, OKCHJ, KHCJIOTa, OCHOBAaHHME, COJIb,
AJIEKTPOOTPHUIIATEILHOCTh, CTCIICHb OKUCIICHHSI, XUMUYECKAsl PEaKIsl, KJIaCCHPUKAIUS
peaklMii: peakiMy COeIMHEHMS], PEAKLIUU PA3JI0KEHUS, PEAKIIUU 3aMEIICHUS, PEaKLIUU
o0MeHa, 9K30- U SHIAOTEPMHUYECKUE PEaKIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
AJICKTPOHHBIA CJOW aroMa, aTOMHas OpOWTalb, paguyC aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsE M HEMOJIsipHAas KOBAJIGHTHAs CBs3b, MOHHAs CBs3b, WOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi J10JIsI BelllecTBa (MPOIIEHTHAs KOHILIEHTPALIKs) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKUX IOHATUA WU MPUMEHSATH 3TU
MOHSATUS [TPU ONMCAHUU BEIIECTB U UX MPEBPAIICHU;

UCIIONIb30BAaTh XHMHUYECKYI) CHMBOJHUKY [UIs COCTaBi€HHS (OpMyn BelIecTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

OTIpEeIeNIATh BAJIEHTHOCTh aTOMOB JJEMEHTOB B OWHAPHBIX COCIUHEHHSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJICKHOCTh BEIIECTB K
omnpeAenéHHOMY KJaccy COeAUMHEHW 1Mo QopmyrnaMm, BHJ XUMHUYECKOW CBS3U
(koBasIeHTHAs! ¥ MOHHAs) B HEOPTAaHUYECKUX COCTMHEHUSIX

packpeiBaTh cmbica llepuogmyeckoro 3akona [[. Y. MenpaeneeBa: n1eMOHCTpUPOBATH
MOHUMAaHWE TEPUOJANYECKOM 3aBHCHMOCTH CBOMCTB XHUMHUYECKHUX JJIEMEHTOB OT HX
nonoxeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHUSI MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO yU€HUs, 3aKOHa ABOTaipo;

OMHUCBHIBATh W XapakTepu3oBaTh TabnuuHyto ¢opmy Ilepumonnueckoid cucTeMbl
XUMHUYECKHX JJIEMEHTOB: pa3NnyaTh MOHSATUS «TJIaBHas moArpymma (A-rpymma)» u
«mmobounast moxarpymnma (b-rpymma)», Manaeie W OOdbIIHE TEPHOMBI, COOTHOCHUTH
0003HaveHus1, KOTOpble UMeroTcst B Tabnuie «llepuoandeckas cucTeMa XMMHYECKUX
sanemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsj sapa, o0llmee YHUCIO JJIEKTPOHOB U
pacipeneneHne uxX 1Mo JICKTPOHHBIM CJI0SIM);

KJIacCU(PUITUPOBATh XUMHYECKHE DJIEMEHTHI, HEOPTAHNYECKHE BEIIECTBA, XUMUUYECKHE
peakuu (IO YUCIY M COCTaBY YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEILIOBOMY
addexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOWMCTBA BEIIECTB PA3TUYHBIX
KJIaCCOB, NOATBEpP)KJAas ONUCAaHWE IpUMEpaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEaKLIU;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTHM OT MX KAa4ECTBEHHOTO COCTaBa,
BO3MO>KHOCTH IIPOTEKAHMS XUMHYECKUX MPEBPALICHUHN B PA3TUYHBIX YCIOBUSX;
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BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MaccChl BELIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOTO AJIEMEHTa Mo (hopMyIie COeUHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJAUTH PACUYETHI 10 YPABHEHUIO XMMUYECKOMN peaKkuu;

MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — aHAJIU3 U CUHTE3,
cpaBHeHHE, 0000IeHNE, CHUCTEeMaTH3alUI0, KIACCU(PUKAILUIO, BbISIBICHHE MPUYMHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISI MU3Y4YEHUs CBOMCTB BELIECTB M XUMHUYECKHX PEAKIUH,
€CTECTBCHHO-HAYYHBIC METO bl IO3HAHMSI — HAOIIOICHHE, U3MEPEHHE, MOJICIINPOBAHUE,
SKCIIEPUMEHT (peabHbI U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TOCYI0il U J1abopaTOPHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBHH C
HMHCTPYKIHUSMU MO BBIIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OIIBITOB MO MOTYUYEHUIO U
coOMpaHUI0 Ta3000pa3HBIX BEHIECTB (BOJOPOJA M KHUCIOpPOAA), IPHUTOTOBJICHHUIO
pacTBOPOB € ONPEAECIEHHON MAacCOBOM J10JI€H PaCTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCTIOT C TIOMOIIbIO HHIUKATOPOB (JIakMycC, peHondTaenH, METUIIOPaHK U JpyTue).

K konny oOyueHus B 9 kiacce npeaMETHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxartb cHOPMUPOBAHHOCTh Yy O0OYUaAIOLIUXCSl YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MOHSATHUN: XUMHUYECKHH JIEMEHT, aTOM,
MOJIEKYJa, NOH, KATHOH, aHHOH, ITPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTb,
3IEKTPOOTPUIIATENILHOCTh, CTENEHb OKUCICHMS, XUMUYECKas peakius, XUMHYecKas
CBSI3b, TEIUIOBOM 3P PEKT peakluu, MOJb, MOJSPHbBII 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl JUCCOLMAIUS, pEeaKklUWd HMOHHOrO OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIIUH,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINTENb,  BOCCTAHOBUTEID,
OKHCIICHME M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOpPpO3Hs
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakluu, MpeleiabHO JOMmycTUMas
xkoHueHTpauus [T/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M NPUMEHATH 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHMKY JUISI COCTaBi€HHUS (OpMyn BellecTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

ONpeeNaTh BaJeHTHOCTh M CTENEHb OKUCJICHHS XUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHWYEeCKHX COEJAMHEHHUSAX, 3apsij HMOHAa IO XUMHYECKOU
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa nu 1€MOHCTPUPOBATh
€ro NMOHMMAaHME: OMMUCHIBATh U XapakTepu3oBaTh TabiauuHyo Gopmy [leproguueckoit
CUCTEMBbl XHMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rJIaBHas mnoArpynmna (A-
rpymmna)» u «mobounas noxarpymnma (b-rpynma)», Mameie W OOJBIINME TIEPUOJBI,
COOTHOCHTbH 0003HAUYEHUS, KOTOPbIE UMEIOTCS B IEPHOAMYECKON TaOIHUIIE, C YUCIIOBBIMU
XapaKTEepUCTUKAMU CTPOEHHUSI aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsl sA1pa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
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o0mue 3aKOHOMEPHOCTH B W3MEHEHHU CBOWCTB 3JEMEHTOB M UX COCJUHEHUH B
npezenax MaJibIX IepHOJI0B U IIIABHBIX HOATPYII ¢ YYETOM CTPOSHUS UX aTOMOB;
KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUYECKUE
peaknuu (IO YMCIY M COCTaBY y4YacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (ONMUCBHIBATh) OOLIME M cHeuuduyeckre XUMHUYECKHE CBOWCTBA
IPOCTBHIX U CIIOXKHBIX BEILECTB, MOATBEPKIasi ONMKUCAHUE IIPUMEPAMH MOJIEKYIISIPHBIX U
MOHHBIX YPaBHEHHH COOTBETCTBYIOIMX XUMUYECKUX PEaKIUii;

COCTaBJIATh YPABHEHUS 3JIEKTPOJUTUYECKON JUCCOLMALMN KUCIIOT, LIeJIoueil U comeH,
IIOJIHBIE U COKpAIEHHBIE YPABHEHUS peaKklMil HOHHOrO 0OMeHa, ypaBHEHMs PEaKLUi,
HNOJATBEPXKIAIOIIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXIY BelleCTBaMU
pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUN IOCPEACTBOM
COCTaBJICHUS JICKTPOHHOTO OalaHCca dTHX PEeaKlnii;

IPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
NPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B PA3INYHBIX yCIOBUSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILECTB, MAaCCOBYIO
JIOJTF0 XMMHAYECKOTO JIEMEHTa 10 (hopMylie COeTMHEHHS, MACCOBYIO JOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XMMUYECKOHN peakiui;

coOuoiaTh MpaBWja TIOJIb30BAaHUS XMMHMYECKOW TOCYJOoH U J1abOpaTOpHBIM
o0opyOBaHUEM, a TaK)Ke IpaBHUia OOpaIleHUs C BEUIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSMHU T10 BBITIOJTHEHUIO JTAOOPAaTOPHBIX XUMUYECKUX OTIBITOB T10 MOJTYYSHHIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AaMMHUAKa M YTJIEKUCIIOTO rasa);

IPOBOJUTH PEAKLUH, TOATBEP)KIAIOIINE KAYECTBEHHBI COCTAaB Pa3jIMUHBIX BEIIECTB:
pacrno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHJIMKAT-, cyiab(aT-, TMIPOKCHA-UOHBI, KATHOHbl AMMOHMS W HOHBI HM3yYEHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB;
NPUMEHSITh OCHOBHBIC OIEPAIMH MBICIUTEIBHON JESITETbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHE, OOOOIIEHHE, CHUCTEeMAaTU3aIlUI0, BBISBICHHE NPUYMHHO-CIIEICTBEHHBIX
CBsi3el — JUI1 W3YyYEHHs] CBOMCTB BELIECTB M XMMUYECKHX PEaKIUil, eCTeCTBEHHO-
Hay4HbIE METO/Ibl IO3HAHUS — HAOJI0IeHUE, U3MEpPEHHE, MOIETMPOBAHUE, IKCTIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoauvecTBo yacoB
Ne HaumeHoBaHue pa3jiesioB u dueKkTpoHHbIE (LM (POBbLIE)
KonTposbHbie IpakTnyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasznea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
XuMmusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 9 bubnunoreka LIOK
' MPAKTUYECKOU JeATEIbHOCTH https://m.edso0.ru/7f41837c
YeloBeKa
12 BemrecTBa 1 XUMHU4YECKHE 15 1 bubnunoreka LIOK
' peaxkiuu https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20
Pa3nea 2. Bakneiimme npeacTaBuTe/ Il HEOPraHMYECKHUX BelIEeCTB
21 Boznyx. Kucnopoz. [lonsitue 6 bubmuoreka [IOK
' 00 okcumax https://m.edsoo.ru/7f41837c
Bonopon. Ilonarue o bubmmnoreka HOK
2.2 8 1
KHUCJIOTaX U COJISAX https://m.edso0.ru/7f41837c
53 Bopna. PactBopsl. [lonsitue 06 5 1 1 bubmmnoreka HOK
' OCHOBAHHSIX https://m.edsoo.ru/7f41837c
94 OCHOBHBIE KJIACChI 11 1 1 bubmuoreka [{OK
' HEOPraHMYECKUX COEAUHEHHM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jemMeHToB /. U. MenageneeBa. CTpoenne aToMoB.
XumMnueckasi cBs3b. OKHCJINTEIBHO-BOCCTAHOBHTEJIbHbIE peakuumn
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61

[Tepuoanueckuii 3aKOH U

31 [lepuoanueckas cucrtema 7 Bu6muoteka [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/7f41837c
MenaeneeBa. CTpoeHue aToma
XHUMHUYECKas CBA3b.

3.2 OKUCIUTEIBHO- 8 bubmorexa HOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIBHBIE PEAKIIUU
bubmuoreka [{OK
Hroro o pasxery 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME
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9 KUIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHuUe pa3ieioB U TeM uudpoBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (uidpp )
NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znes 1. BemecTBo 1 XUMHYeCKHEe peaKuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHu 5 1 bubnnoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peaxiui https://m.edso0.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. 3 1 1 bubmmoreka [JOK
' XUMUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazjen 2. HemeTa/uibl M UX COeIMHEHUS
21 OO0mias XxapakTepUCTUKa XUMHUECKUX 4 1 bubnmnorexa [JOK
' snementoB VIIA-rpymisl. [anorens: https://m.edso0.ru/7f41a636
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.2 3ne§eHT01§) VIAl-Dr nbl. Cepa u eé 6 brbmmorexa LIOK
' PYHIHBL. 2-€p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, pochop u ux 7 1 bubnmorexa LHOK
' PYTHEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
2.4 35eMeHTOB IVA- bl YTIEPOI U 8 1 2 bubnnorexa LOK
' . TPYIHIBL. P https://m.edsoo.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
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Hroro no pazneny

Paznen 3. MeTaJUIbI M MX COeAUHEHUS

25

. bubnuorexa [{OK
A 4
3 Obmue cBofcTBa MeTaNIOR https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Wroro mo paszneny 20
Pasznen 4. Xumus u okpyxaomasi cpeaa
4.1 BertecTBa 1 MaTepualibl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
Pe3epBHOE Bpemst 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUME

8 KUIIACC
Koau4vecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudposbie
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Ponap xumuu B 1 bubnunoreka LIOK
JKA3HU YeoBeKka. Tena 1 BemecTsa https://m.edsoo.ru/ff0d210c
Ilonsatue o MeToIaX MO3HAHUS B bubnunoreka LIOK
2 1
XUMHAH https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuiia
3 paboThI B 1a00paTOpUU U TPUEMBI 1 bubnnorexa [JOK
oOparieHust ¢ 1abopaTopPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yucrtele BemecTBa 1 cMecu. CiocoObl 1 bu6nunorexa LIOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 «11’333 eJIeHne cﬁeceﬁ (Ha mpumepe 1 brbmmorexa LTOK
a . bHuMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bubmmoteka IIOK
6 ATOMEI H MOTEKYJIb! . https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHE DJIEMEHTBI. 3HAKH 1 but6mmoreka [IOK
(CMMBOJIBI) XUMHUYECKUX PJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOXKHBIC BEIIECTBA 1 bubmorexa [JOK
p . https://m.edsoo.ru/ff0d2a6¢c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 nommorexa [O

https://m.edsoo.ru/ff0d2d50
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3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bu6nmoreka [IOK
10 X .B
mmiieckas popmysa. BanenTrocTs https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX JIEMEHTOB
1 OrtHocuTenbHas aTOMHAs Macca. bubmuorexa [IOK
OTHOCHUTENIbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO bubnunoreka LIOK
3JIEMEHTA B COSIUHEHUN https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemiecTBa. MoJib. bubnunoreka LIOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 du3znyeckrue U XUMHUYECKUE SIBICHUS. bubmuoreka [{OK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yciIoBUS MPOTEKAHUS bubmmoreka [JOK
XUMHUYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnnorexa [JOK
XHWMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruucienust KoaudecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSIM bubmorexa HOK
B yp . https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEAKIIHIA
Knaccudukanms XuMuaeckux
18 eak ngl) (coéI WHEHUSI, Pa3I0KEeHHS brbmmorexa LIOK
peartl A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIIoneaucT. O6o0IIeHne U Bubmmorexa [IOK
H AT, HVI https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo teme bubmuoreka [IOK

«BeIIIeCTBa U XUMHUYCCKUC PCAKLIU

https://m.edsoo.ru/ff0d4290
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Boznyx — cmecsk razos. Cocras

bu6nmoreka [IOK

21 .K —
BOSAYXa. RHCIOPOAL —= STEMEHT H https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
du3nvecKknue U XUMUYECKHE CBOMCTBA
22 KHCII0po/ia (peakliuy OKUCIIEHUS bubamorexa LOK
poa (peait ’ https://m.edso0.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CniocoObI TToTy4eHUsT KHCIIOPOia B
23 71a00paTOPHUH U IIPOMBIILICHHOCTH bubmotexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoia
TennoBoit 3(hPeKT XUMUIECKOM
24 peaKIuu, IIOHIATHE O bubnunoreka LIOK
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 SHJOTEPMUUYECKHUX PEAKIIHIX
TommuBo (HeTh, yroib ¥ METaH).
25 3ar ;13He1§1/1e(11;03 . a, CIIOCOOBI Zro bubmorexa LOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MIPeIOTBPALECHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «[lonyuenue u coorpanue bubmorexa HOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUEHUE €TO CBOWCTB)
97 Bonopon — anemeHT u mpocroe bubmuoreka [IOK
BemecTBO. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
28 DOu3nvecKkrue U XUMHUYECKHE CBOMCTBA but6mmorekxa [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 IlonsATHE 0 KHCIOTaX U COJAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnuotexa [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0
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[IpakTuyeckas padora Ne 4 o Teme

bu6nmoreka [IOK

31 I1 0
(€ IoyeHAC 1 COUHpaHHe BOAOPOAa, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY

32 Mosipablii 00bEM ra3oB. 3aK0H bubnmnoreka HOK
ABoraapo https://m.edsoo.ru/ff0d542e
Boruncnenus o6bpEma, KoauuecTBa

33 BEIIIECTBA ra3a M0 €ro U3BECTHOM bubmmorexa [JOK

» " Y https://m.edsoo.ru/ff0d55a0

KOJIMYECTBY BEIIECTBA WU 00BEMY
Beruncnenus 006EMOB ra30B 10

34 ABHCHMIO PEaKIIMA Ha OCHOBE bubmmorexa [JOK
yp "p H i https://m.edsoo.ru/ff0d5708
3aKO0Ha 00BEMHBIX OTHOIIEHUH Ta30B

35 DOu3nvecKrue 1 XUMHUYECKUE CBOMCTBA bubnuoreka [IOK
BOJIEI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanwuii. [Tonstie 06 bubnnorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.

37 HackiieHHbIe ¥ HEHACHIIIIEHHBIE bu6mmoteka IIOK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas padora Ne 5 o Teme

38 «IIpuroroBiieHrE PaCTBOPOB C bubmuoreka [IOK
ONpeACIEHHON MAacCCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»

39 KonTponbhas padora Ne2 o teme bu6muoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342

40 Oxcunsl: cocTaB, KlacCupUKALIUA, bubnunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bu6nmoreka [IOK

41 KHCJIOTHBIX, OCHOBHBIX B
https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
42 OcHoBaHus: cOCTaB, KJIacCH(pUKAIIHS, bubmuorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHnue u XMUMHUYECKHE CBOMCTBA bubmmoreka [JOK
OCHOBaHMI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XuMHUYECKUE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIATypa,
46 CHOCO((SB];) o )eHI/Iﬂ XI/IMI/I‘IZEKI/IC bubmmorexa [IOK
y YHCHIL https://m.eds00.ru/00ad9474
CBOICTBa
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubmuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEJTMHEHMI»
I'eneTndeckas CBSI3b MEKIY
48 KJIaCCaMH HEOPTaHMYECKUX bubmorexa [TOK
. p https://m.edsoo.ru/00ad9a50
COCIMHEHMI
49 O06o001eHNe U CHCTEMAaTH3aIIH bubmuoreka [{OK
3HAHUU https://m.edsoo.ru/00ad9ch2
KontponbHas padota Ne3 mo teme
" P P bubnuotexa [JOK
50 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX

coequHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCHPUKAITUN

bu6nmoreka [IOK

ol eckux anemeHToB. [1o €eo
HHMIFFICCICHR SJIEMEHTOR o https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonuueckuii 3aKOH U
59 IIepnonnueckas cucrema bubnuoreka [JOK
XUMHUYECKUX dieMeHToR /1. M. https://m.edsoo.ru/00ada52c
MenpeneeBa
53 [Tepuomapl, IpyMIIbL, 110, 161 bubmorexa HOK
PHOIEL, TPYHIHL HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnnoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 000I0UeK
. bubnnorexa [IOK
55 aToMoB 3JieMeHTOB [leprnoandeckoit
https://m.edsoo.ru/00ada6hc
cuctemsl /[. 1. MenaeneeBa
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA 110 €T0 IOJI0KEHUIO B bubmuorexa [IOK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U IPAKTUKU. [1. bubmmnoreka HOK
N. MenaeneeB — yuy€HbIH, I1€1aror u https://m.edsoo.ru/00ada96e
rpaxJIaHuH
PeseprubIil ypok. O60061eHIE 1
58 CI/ICTIe)MaTI/ISE}le Yisl 3HaAHUH / bubmorexa [TOK
. 1 https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas pabota
59 KontponsHast padora Ne4 o teme bubmuoreka [IOK

«CTtpoenne aroma. XuMHu4IecKast

https://m.edsoo.ru/00adb486
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cBs13b» / Beepocceuiickas
npoBepouHas paboTa

60 DJIEKTPOOTPULIATETLHOCT AaTOMOB 1 bubnmnoreka HOK
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka [JOK
61 Honast ximireckas cosisb 1 https://m.edso<])_.[ ru/00adac34
62 KoBasieHTHas nonsipHas XuMU4ecKas 1 bubmmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBanientHast nenomnsipuas 1 bubmmoreka [JOK
XMMHYECKasl CBA3b https://m.edsoo.ru/00adaab8
bubmuoreka [{OK
64 CTeneH, OKHCIICHS 1 https://m.edsof)_.[ ru/00adae28
65 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC 1 bubnuoreka [{OK
peakuuu https://m.edso0.ru/00adb076
bubmuoreka [{OK
66 OKHCIIMTENIN U BOCCTAHOBUTEIIH 1 https://m.e dSO(])_.[I’U 100adb076
PesepBHelit ypok. O600111eHNE 1
67 CHUCTeMaTH3aIvs 3HaHUH 110 TeMe 1 bubmuoreka [{OK
«CTtpoeHne aroMa. XuMHUUeCKast https://m.edsoo.ru/00ad9ch2
CBSI3b)»
68 PezepBHblit ypok. O6o011eHNE U 1 bubmuoreka [IOK
CHCTEMATHU3aINUs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[Tepuonuueckuii 3aK0OH.

1 [Tepuoanueckas cucrema 1 bubnunoreka LIOK
XAMHUYECKUX djieMeHToB 1. 1. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUYECKHUX DJIEMECHTOB 1 bubmmorexa [JOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bu6nmorexa LIOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMu4ecKkoi CBSI3U U TUIIBI 1 bubnuoreka [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel no reme

5 «[ToBTOpEHUe u yrnyoaeHue 1 1
3HaHUI OCHOBHBIX Pa3/eNioB Kypca
8 Kmacca»

5 Krnaccudukanus XuMruueckux 1 bubmuoreka [JOK
peakLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XMMHYECKOU

7 eaknuu. [ToHATHE O TOMOTEHHBIX U 1 bubmorexa HOK
peaKItn. https://m.eds00.ru/00adbe9a
TeTEPOTCHHBIX PEAKIIUSIX

8 IlonsaTne 0 XUMHYECKOM 1 bu6nunorexa LIOK

PaBHOBCCHUHU. q)aKTopBI, BIIHUAOIINEC

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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Ha CKOPOCTb XHUMHYSCKOMN pCaknuun
1 MOJIOKCHUEC XUMHNYCCKOI'O

paBHOBECHs
9 OKHCIUTEIBHO- bubmuorexa [IOK
BOCCTaHOBUTEJIBHBIE PEAKLIMHI https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUYECKOIN
10 ncconnanuu. CUIbHBIC U Cl1a0bIe bubmorexa OK
8 HHATHIH. https://m.edsoo.ru/00adcd68
AJIICKTPOJIUTHI
11 HoHHbBIE YypaBHEHUS PEaKIUi bubmorexa HOK
yp peartt https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHMI B CBETE NPEICTABICHUM bubmmoreka [JOK
00 2JIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
JTUCCOITHAITUT
XuMHYECKHE CBONCTBA COJICH B
13 CBeTe MPEICTaBICHUI 00 bubmorexa LOK
pea N https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLMAIITT
14 [TonsiTue o ruaponuse coneu brbmmorexa LIOK
AP https://m.edsoo.ru/00add9d4
O06001IeHre U cCUCTEMaTU3AIIHS bubmuoreka [IOK
15 .
3HAHUU https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Perienre sKCrIepUMEHTaTbHBIX bubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1au»
KonrtponbHas padora Ne2 o teme
17 «DJIEKTpOIUTHYECKAs bubmuoreka [IOK

nucconuanusg. XuMu4ecKue
peaKkuuu B pacTBOpax»

https://m.edsoo.ru/00addecO
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OO01mas xapakTeprCTHKA TaJIOTCHOB.

bu6nmoreka [IOK

18 XuUMHUYEeCKrue CBOMCTBA Ha IIpUMEPE
PUMEp https://m.edsoo.ru/00addfe2
xJjiopa
Xiopooaopoa. ConsiHasi KUCIIOTa,
19 XUMHUYECKHUE CBOMCTBA, MOTYyYEHUE bubmmorexa [JOK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMCHEHUE
[IpakTrueckas padota Ne 2 o Teme
20 «[TonydeHne coNsTHOM KUCITOTHI bubmorexa HOK
yHeHpe con ’ https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Brruncnenus no ypaBHEeHUSIM
21 XUMHUYECKHUX PEaKLUI, €CIIU OJIUH buGnuorexa [IOK
P ’ https://m.edsoo.ru/00ade488
U3 pEareHTOoB JIaH B U30BITKE

29 OO01mmas xapakTeprcTHKa YJICMCHTOB bubmmorexa [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUN CEPHI.

23 Haxoxnenue cepsl u eé bubmuoreka [IOK
COEAMHEHHI B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
CepoBomopo1, CTpOEHHUE,

24 (I)I/II;I/ILICCKEC " XI/II;H/IquKI/Ie bubmmorexa LIOK

. https://m.edso0.ru/00ade802
CBOWCTBa
Oxcunsl cepbl. CepHast KHCIIOTA,
25 (pI/BI/IquKHI; u XI/II\IZI/I‘ICCKI/IC bubnmorera LHOK
. https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
26 OCHOBE ITPOMBIIIJIEHHOTO cI1ocoba bu6muoreka [JOK

MOJIYYCHU A CCpHOfI KHCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHUC

https://m.edsoo.ru/00adec8a
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OKpY>Karollen cpeibl
COCJIMHEHUSIMU CEPBI

Brruncienue MmaccoBoU I0IU

bub6nmoreka [IOK

27
BBIXOJIa TPOIYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
OO01mmas xapakTepuCcTHKa SJICMEHTOB
VA-rpynmsl. A30T,

28 acII po}:; aHEHUE B IIPUPOJIE buGnuorexa [IOK
Pactpoctp PHPOAC, https://m.edsoo.ru/00adeeab
(bu3MYECKUEe U XUMHUYCCKHIE
CBOICTBa
AMMHUak, ero Gu3HYECKUe U

29 XUMHUYECKHAE CBOMCTBA, IIOJIYYEHUE buGnuorexa [IOK

’ yi https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[IpaxTuueckas padbora Ne 3 o Teme
30 «[Tonyuenne aMmMuaKa, U3ydcHue buGnuorexa [IOK
yqv gt https://m.eds00.ru/00adf180
€ro CBOWMCTB»

31 A3oTHas Kuciora, e€ GpusndecKkue u bu6nmorexa LIOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aMMOHHS B KaUeCTBE MHUHEPATbHBIX

32 no0peunii. XUMHUUECKOE bubnnorexa [JOK
yAODP ' . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHUAMM a30Ta
dochop. Oxcng hochopa (V) u

33 (pocg)o pHas{ KI/ICJ‘I((I))Ta (b(bII/I)3I/I(‘lez:KI/Ie " bubmmorexa LIOK

P . https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOICTBA, MOJIyYCHHE
34 Hcnonb3oBanue GocaToB B bu6muoreka [JOK

KaueCTBC MHUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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35

36

37

38

39

40

41

42

ynoOpeHuil. 3arps3HeHue
MIPUPOIHOM cperbl hocdhaTamu
Yraepon, pacnpocTpaHeHHE B
npupoje, Guzndeckue u
XMMHYECKHUE CBOMCTBA

Oxcuppl yriaepona, ux pusndeckue
U XMMHYECKHE CBOMCTBA.
DKoJoru4eckue npooIemsl,
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(V)

YroapHas KUCIIOTa U €€ COJIU

[IpakTuueckas padora Ne 4 o Teme
"[lonyueHune yriaekuciioro rasa.
KauectBennas peakuus Ha
KapOoHaT-MOH"

HepBOHa‘laﬂbHHe MIOHSATHS 00
OpraHN4YCCKUX BCIIECCTBAX KaK O
COCAUHCHUAX YIiIepoda

erMHI/Iﬁ " €ro COCAUHCHU A

ITpakTuyeckas pabora Ne 5.
Pemienue skcnepuMeHTaIbHBIX
3ajJa4 no teMe «BaxkHeu1me
HEMETAIIBL U MX COCAUHCHUS

KonTponbnas padora Ne3 o teme
«BaxHelIme HeMeTaJIbI U UX
COEIMHEHUS

bub6nmoreka [IOK
https://m.edsoo.ru/00adfd9c

bubmuoreka [{OK
https://m.edsoo.ru/00adfebe

bubmuoreka [{OK
https://m.edsoo0.ru/00ae006¢c

bubmuoreka [{OK
https://m.edsoo.ru/00ae027e

bubmmoreka IIOK
https://m.edsoo.ru/00ae054e

bubmmoreka IIOK
https://m.edsoo0.ru/00ae080a

but6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

but6mmoreka [IOK
https://m.edso0.ru/00ae0el8
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Ve

OOm1ast xapaKTepUCTHKA
XUMHYECKHUX DIIEMEHTOB —
MeTaJu10B. MeTtaummueckas CBsI3b U

bubnunorexa LIOK

43
MEeTaJUINYeCcKas KpucTajindeckas https://m.edsoo.ru/00ae103e
pemérka. @u3nyeckue CBOMCTBA
METAIIOB
XHUMHYECKHE CBOMCTBA METAJIJIOB.
44 DIIEKTPOXUMUUECKUI PSII buGnuorexa [IOK
P N p https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re criocoObl MOTyYSHHS
MmetauioB. CriaBel. Beruucnenus
45 0 YPaBHECHUSAM XUMHYECKUX buGnuorexa [IOK
yp . https://m.edsoo.ru/00ae1156
peakIuii, €ciii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 IlousiTre 0 KOPPO3UU METAIIOB bubnmorexa HOK
pp https://m.edso0.ru/00ae1278
bu6mmoteka IIOK
47 €JIOYHBIE METAJIIBI
i https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bubmuoreka [IOK
KaJus https://m.edsoo.ru/00ae14b2
49 [llenouyHO3eMeTbHBIC METAILTBI — bubnuoreka [{OK
KabIINM U MarHui https://m.edsoo.ru/00ael15e8
50 Baxueiimme coeqUHEHNS KaIbIIHA bubnnorexa [JOK
A a https://m.edsoo.ru/00ael5e8
51 O0001IeHE U CUCTEMATH3AIUA
3HaHUHU
59 JKECTKOCTH BOJIBI M CITOCOOBI €€ but6mmoreka [IOK

YCTpaHEHUS

https://m.edso0.ru/00ae1886
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[Ipaktuyeckas padora Ne 6 o Teme

bu6nmoreka [IOK

>3 "XGCTKOCTL"BOHH I METOART ee https://m.edsoo.ru/00aelae8
YCTpaHEHUS
. bub6numoreka [IOK
>4 Admtomuiii https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOIICTBA OKCHJIA U bubnuoreka [JOK
55
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Weeso bubmuoreka [{OK
https://m.edsoo.ru/00ae1d86
57 Oxkcuapl, THAPOKCUIBI U COJIH bubnnorexa [JOK
xenesa (1) u sxemesa (111) https://m.edsoo.ru/00ae35e6
58 O000I11IeHIE U CUCTEMATU3AIUS
3HAHUU
[IpakTuueckas padota Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX bubmmnoreka HOK
3a7a4 1o TeMe «Baknaeimue https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHEHUSD)
Brruucnenust mo ypaBHeHUSIM
XUMHUYECKUX PEAKIUi, €CIIH OJUH
60 U3 pEareHTOoB J1aH B U30BITKE WU bubmmnoreka HOK
COJIEPKUT NpUMeCH. Brruncnenns https://m.edsoo.ru/00ae1750
MacCOBOM J0JM BbIXOJa MPOIYKTa
peakiuu
61 O06001IeHNe U CUCTEMATU3AIIHS
3HaHUI
KonTponbHas pabota Ne4 mo teme
62 «BaxHele MeTauIbl U UX

COETMHEHU S
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63 BemecTBa u maTepuansl B 1 bubnmnoreka HOK
MMOBCEJHEBHOW )KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHUE 1 bubnmnoreka HOK
OKpY>Kalolleu cpelibl https://m.edso0.ru/00ae4270
65 Ponp xumuu B periennu 1 Bu6mumotexa [JOK
AKOJIOTHUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6001eHne 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
68 PesepBHeIil ypok. O000IICHHE 1 1 bubmmoreka [JOK
cucTeMaTHu3alus 3HaHU! https://m.edsoo.ru/00ad9cb?
OBULIEE KOJIMYECTBO YACOB I10 68
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ITPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOI'PAMMBbBI

8 KVIACC

Kox
MPOBEPAEMOro
pe3yjabrara

HpOBepﬂeMLIe NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUS OCHOBHOM
06p330BaTeJ'II)HOI71 nporpaMmmMbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

1

IIo Teme: ((HCpBOHaLIa.HI)HI)IG XUMHNYCCKHUEC ITIOHATHA»

11

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHX MOHSATHI: aToM,
MOJICKYJIa, XUMHYECKUN BJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMECh (OJHOPOAHAs U HEOIHOPOJHAs), BAJICHTHOCTb,
OTHOCUTENIbHAs aTOMHAas W MOJIEKYJIsIpHAs Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJISIpHAas Macca, MaccoBas OIS XMUMHYECKOro
3J€MEHTa B COCAMHEHUH, MOJIAPHBIN 00BEM, XUMUYECKasl PEaKIvs,
KnaccupuKalusg  peakluid: peaklud COCAUHEHHUS, PEaKIuu
pa3lioKEeHUs, PEaKIMH 3aMEIICHUs, pPEaKIMu OoOMeHa, 9K30- U
SHAOTEPMHUUYECKUE PEAKIMH, TETUIOBOM 3((eKT peakiuu, pacTBop,

MaccoBas JI0JIsI BEMIECTBA (TPOIEHTHAs KOHIICHTPAIIUsI) B PaCTBOPE

1.2

13

HUIUTIOCTPUPOBATE B3aUMOCBSA3b OCHOBHBIX XHMHWYCCKHUX TIOHATHH H
NPUMCHATH 5TU IOHATHUA IIPU OITMCAHHUU BCUICCTB U UX npeBpameHHﬁ

HCIIOJIb30BATh XMMUUYCCKYIO CUMBOJIUKY IJIA COCTABJICHUS (I)OpMy.]'I

BEIIECTB U YPAaBHEHUN XUMHYECKUX PEAKIUN

14

PaCKpbIBaTb CMBICII 3aKOHOB COXpaHCHHA MacCChbl BCIICCTB,
NMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O YYCHHUS, 3aKOHa

ABorazpo

1.5

ONpeaAciiiTb BAJICHTHOCTL ATOMOB  3JICMCHTOB B 6I/IHapHI)IX

COCOANHCHUAX

1.6

KJIacCU(UIUPOBATh XUMHUYECKHE pPEaKIuu (10 YUCIy U COCTaBy

YUYaCTBYIOIIMX B PEaKI[MH BELIECTB, 110 TEIUIOBOMY 3 (deKTy)
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1.7

1.8

BBIUUCIIATD OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYKO MAacChl
BEILIECTB

BBIYUCIIATE MACCOBYIO JOJHO XHMHYECKOI'O 3JIEMEHTA I10 (l)OpMYJ'Ie

COCIUHCHHUS,

1.9

1.10

2.1

BBIUUCIIATH MacCOBYIO JIOJTIO BEIIECTBA B PACTBOPE

MPUMEHSTh ECTECTBEHHOHAYYHBIE METO/IbI IIO3HAHMS — HAOII0JICHNE,
W3MEpEHUe, MOJCTUPOBAaHUE, OKCICPUMEHT (peajbHBId U
MBICJICHHBIN )

ITo Teme: «BaxkHeline npecTaBUTEIN HEOPTaHUIECKUX BEIICCTBY

PaCKpbIBaTb CMBICII OCHOBHBLIX XHUMHYCCKHX MTOHSATHH: OKCH I,

KHCJI0Ta, OCHOBAaHUEC, COJIb

2.2

2.3

2.4

2.5

2.6

OIpEeAEIATh MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy

coequHeHui o popmynam
KJ1acCU(UIIUPOBATH HEOPTAHUYECKUE BEIIECTBA

XapaKTepu30BaTh (OMHMCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA
BELIECTB PA3JIMYHbIX KJIACCOB, MMOATBEPXK/Aas OMMCAHUE ITPUMEpPAMU
MOJIEKYJISIPHBIX ~ YpPaBHEHHH  COOTBETCTBYIOIIMX  XMMHUYECKUX
peakuuii

IIPOTHO3UPOBaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
KaueCTBEHHOTO0 COCTaBa, BO3MOXKHOCTU IPOTEKAHHUSI XMUMHUYECKUX

npeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

ClieIoBaTh TMpaBWJIaM TIOJNB30BAaHUS XHUMHUYECKOW TOCYAOH W
abopaTOpHBIM O0OpPYJOBAaHUEM, a TAKXKE TMPaBUJIaM OOpaIeHus C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIMSIMH TIO BBITIOJHEHUIO
J'Ia60paT0pHBIX XUMHUYCCKUX OIIBITOB IO IMOJTYYCHHIO U CO6I/IpaHI/II-O
ra3000pa3HbIX BEIIECTB (BOJOPOAA M KUCIOPOA), TPUTOTOBICHUIO
pacTBOpPOB € OMNPEACIEHHON MacCOBOM JOJIEM PacTBOPEHHOTO
BEIIECTBA, MIIAHUPOBATH U MPOBOJUTH XUMHUECKHUE SKCIIEPUMEHTHI
[0 PACMO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C MOMOUIbIO

MHAUKATOPOB (JIAKMYC, (heHOoNIPTaTICHH, METUIIOPAHXK U JIPYTHE)

2.7

IIPOBOJUTH PACYETHI II0 YPABHEHHUIO XMMUYECKOM pEeaKIuu

I[To Teme: «llepumomanueckuii 3akoH u llepmoamdeckas cucrema
xumuyeckux sneMeHtoB Jl. M. MenneneeBa. CTtpoeHHe aTOMOB.

Xumudeckas cBI3b. OKHUCIUTENFHO-BOCCTAHOBUTEIILHBIE PEaKkum»
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3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUUYECKHX MOHATHH: SIpO aroMma,
ANIEKTPOHHBIA CIIOM aToMa, aroMHas opOuTanb, paadyc aToMma,
XUMHUYECKas CBS3b, MOJSIPHAST M HEMOJSpHAs KOBAJICHTHAs CBS3b,
ANEKTPOOTPHUIATEILHOCTh, MOHHAS CBSI3b, HOH, KAaTHOH, AHUOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

3.3

OIKCHIBAThH U XapaKTepu30BaTh TabaruHyto Gopmy Ilepuoaundeckoit
CUCTEMBl XMMHYECKUX DJIEMEHTOB: paszliNyaTh IOHSTHUS «TJIaBHAS
noarpynna (Arpymnma)» u «mobounas noxarpynmna (brpymma)y,

«MaJiple» U «OOJIbIIHE) MEpUOaAbI

3.4

3.5

3.6

packpsiBaTh cMbica I[lepuoamueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBaTh IMOHHUMAaHHE MEPUOAMYECKON  3aBUCUMOCTHU
CBOICTB XUMHWYCCKUX 3JIEMCHTOB oT nux IIOJIOKCHU S B

[Tepuoanueckoii cucreme

COOTHOCUTh  O0O3HAuU€HHUs, KOTOpble UMEIOTCS B  TabmuIe
«Ilepuognueckas  cucreMa  XuMH4deckux  dnemeHToB  J[.U.
MenzeneeBa» C YHUCIOBBIMU XAPAKTEPUCTUKAMU CTPOEHHUSI aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB M 3apsa] sjapa, oOliee 4Yucio

QJICKTPOHOB U PACHPCACICHUEC UX T10 3JICKTPOHHBIM CJ'IOHM)

ONpCACIIITL  CTCIICHb  OKHUCJIICHHUA  JJICMCHTOB B 6I/IHapHI:>IX

COCAUHECHUAX

3.7

OTpEeAENATh BHUJI XMMHUYECKON CBSA3M (KOBAJEHTHAass UM HOHHAs) B

HCOPTraHNYCCKUX COCANHCHUAX

9 KJIACC

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

1

IIo Teme: «BeliecTBo 1 XUMHUYECKast peaKknus»

11

PacCKpBbIBaTh CMBICII OCHOBHBIX XHMMMUYECKUX IIOHATUH: PacTBOp,
JJIEKTPOJIUTHI, HEIIEKTPOIUTHI, DIEKTPOIUTUYECKAS AUCCOLMALINS,
peakIu HOHHOTO OOMEHa, KaTajau3aTop, XMMUYECKOe paBHOBECHE,

obpaTuMbIe " HeoOpaTuMbIe peaxiuu,

39




OKHCIIUTEIIbHOBOCCTAHOBUTEIIbHBIE peakuuu, OKHCJIMTEND,
BOCCTAHOBUTEJIb, OKHCJIECHHE U BOCCTAHOBJIICHUE, aJUIOTPOIINS,
aM(pOTepHOCTh, XHMHYECKass CBs3b (KOBAJICHTHAs, WOHHA,
MeTaJlJIn4yecKasi), KpHUCTaJUIMYecKasi pemiérka, CIUIaBbl, CKOPOCTh

XMMHYECKON pEaKIuu

1.2

13

HWIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XMMHUUYCCKHX MOHATHH U
IIPUMCEHATH OTHU MOHATHUA IIPU OIIMCAHHUHU BCUICCTB U UX HpeBpaH.[eHI/If/i
COCTaBJISITh YpPaBHCHHA BHGKTPOHHTHHCCKOﬁ Jucconuanuuy KHCJIOT,
menoqeﬁ u COHCﬁ, IIOJIHBIC U COKpaH_IéHHLIe YpaBHCHUA peaKI_[I/Iﬁ

MOHHOTO OOMEHa

14

1.5

PACKPBIBATE CYHTHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ

IIOCPCACTBOM COCTABJICHUA 3JICKTPOHHOI'O OajlaHca 3THX peaKI_II/Iﬁ
IIpOBOAUTH paC‘IéTbI 10 YPAaBHCHUIO XHUMHYECKOM pe€aKuuu

ITIo Ttemam: «Hemeramnsl U UX COEOUHEHUSI» U «MeTamabl U HX

COCAUHCHUA»

2.1

2.2

2.3

2.4

2.5

XapakTepu3oBaTh  (omMchIBaTh) oOmME U clenupuyecKkue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, IOATBEPK A
ONMCAaHUE TPUMEPAMHU MOJIEKYJISIPHBIX M HWOHHBIX ypaBHEHUN

COOTBCTCTBYIOINUX XUMHUYCCKUX peaKuHﬁ

COCTAaBJIATH YPABHCHU A peaKHHﬁ, MOATBCPKAAIOIUX CYHICCTBOBAHUEC

TeHETUYECKOM CBA3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

MIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXXHOCTH IMPOTCKAHUA XUMUYCCKHUX HpeBpaIHCHI/Iﬁ B pa3JINYHbBIX

YCIIOBUSIX

ClIeIOBaTh TMpaBWJIaM TIOJNB30BAaHUS XUMHUYECKOW TOCYAOH W
abopaTOPHBIM O00OpPYZOBAaHUEM, a TAKXKE TMpaBUJIaM OOpaIeHus C
BEIIECTBAMH B COOTBETCTBHUU C HHCTPYKIMSIMH TIO BBITTOJTHEHUIO
J'Ia60paT0pHBIX XUMHUYCCKUX OIBITOB I10 IMOJIYYCHHUIO U CO6I/IpaHI/IIO

F3.3006pa3HLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO 1“8.38.)

MPOBOJIUTh PEAKIIMU, IOATBEPXKAAIONINE KadeCTBEHHBIH COCTaB
Pa3MUYHBIX BEIIECTB: PACHO3HABaTh OMNBITHBIM ITYTEM XJIOPHI-,
Opomuza, woamn, KapOonat, Qocdar, cunaMkar, cyabdar,

THUAPOKCUAWOHBI, KATUOHBI aMMOHMS, MOHBI U3YYCHHBIX MCTAJIJIOB,

IIPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPIaHMYECKUX BELIECTB
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ITo Teme: «XuMus U OKpyXkarouas cpeaa»

3.1

3.2

pacKpbIBaTh CMBICII OCHOBHBIX XuUMHuYeckux TmoHatuil: [IJIK

BCIICCTBA, KOPPO3HA METAJIIIOB

MIPUMEHATh OCHOBHBIE ONEPAIlMU MBICIUTEIBHOU JEATEIBHOCTH —
aHAIM3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEeMAaTHU3aIHIo,
BBISIBIICHUE TPUYUHHO-CICJACTBEHHBIX CBSI3€M — JUIsI HM3Yy4eHUs
CBOMCTB BEIECTB U XUMHUYECKUX DPEAKIIUN; €CTECTBEHHOHAYYHbBIC

METOJIbl TIO3HAHUS — HAONIOJACHHE, W3MEPEHUEe, MOCIUPOBAHUE,

JKCIIEPUMEHT (peabHbIi U MBICJICHHBIN )
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Koxa
1

11

1.2

1.3

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[IepBoHavanbHbIE XUMUYECKHE TOHATHS

[Ipenmer xumun. Ponb Xxumuu B )KU3HU YelOBeKa. XUMUSI B CUCTEME HayK.
Tena u BemiectBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE

BCIIICCTB

IlonsTre 0 MeTOaX MO3HAHMS B XUMUH. YUHCTHIC BEIIIECTBA M CMECH. CnocoObl
pasaciICHus cMmecen

ATOMBI U MOJICKYIJIBI. Xumuaeckrue siaeMeHThl. CHMBOJIBI XMMHYSCKHX

351eMeHTOB. [IpocTblie U Ci10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

14

1.5

1.6

Xummaeckast popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHOcUTENbHAas  aTOMHas — Macca.
OtHocuTenbHAs MOJIEKYJIApHas Macca. MaccoBast A0y  XHMHYECKOTO

9JICMCHTAa B COCAMHCHUHN

KonnuectBo Bemectsa. Monbs. MossipHast macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl U YHMCIIAa CTPYKTYpHBIX €IMHHUII BemiecTBa. Pacué€rbl mo ¢opmynam

XUMHYECKHX COSIUHEHUM

Pu3nyecKne U XMMUYECKHE SBJICHUSA. XUMUYECKasl peaklus U €€ NMPU3HAKHU.
3aKOH  COXpaHEHHs  MacCchl  BellecTB.  XHMMHMYECKHE  ypaBHEHUS.
Knaccudukanms  XUMHYECKMX  peakiuil  (COelMHEeHMs,  pa3jokKeHus,

3aMelieHus, 0OMeHa)

1.7

XUMHYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCYyAOH, C
npaBUIaMu paboTHI B JabopaTopun U nmpuéMamu oOpareHus ¢ 1abopaTopHbIM
o0opy/soBaHHEM, W3YYCHHE M ONucaHue (U3MUECKUX CBOMCTB 00pa3IioB
HEOPTraHWYECKUX BENIECTB, HaOmoAcHUe (u3ndeckux (TIaBJICHUE BOCKa,
TasiHUE JIbJIa, PaCTUPAHKE caxapa B CTYIKE, KUIIEHUE U KOHJIEHCALIUsI BOJIbI) U
XUMHYECKHX (TOpeHHe CBeYM, MpPOKAIMBAaHME MEIHON  IPOBOJIOKH,
B3aMIMOJICHCTBHE Mella C KHUCIIOTOW) SIBJICHHM, HAONIOJIEHWE M OIHCaHUE

NPU3HAKOB TMPOTEKaHMA XHUMHUYECKUX peakIuil (pasinokeHue caxapa,

B3aUMOJICHICTBUE CEpPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pas3lioKeHHe
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2.1

ruapokcuaa menu(ll) mpu HarpeBanuu, B3auMOJICHCTBUE Keje3a C paCTBOPOM
coym meau( 1), u3ydenne cnoco0oB pa3ieieHust cMecei (C MTOMOIIBI0 MarHHUTa,
bunbTpoBaHME, BBIIAPUBAHUE, NUCTUILIALNSA, XpoMaTorpadus), MpoBeIeHUE
OUYUCTKM TIOBAPEHHON COJIM, HAOJIOJCHHE | OIHMCAaHHE pPE3y/IbTaTOB
IPOBE/ICHUS OIBITA, UIUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUsI MacChl, CO3/1aHUE

MoIeNIeld MOJIEKYJI (ITapOCTEP KHEBBIX )
Baknelme npecTaBUTeNIn HEOPTaHMYECKUX BEIECTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kucinopog — aieMeHT U mpocroe
BemecTBo. Haxoxxnenue kucinopoaa B mpupoje, Gpusnueckue U XMMHUYECKUE
cBoiicTBa (peakiuu ropenus). Oxcunsl. [Ipumenenne kucmopoaa. CrnocoOsr
HOJY4YEeHUs1 KHUCIOpOoAa B J1abopaTopuu M IMpoMblluieHHOCTH. Kpyroopor

Kucinopoza B npupoze. O30H — aorponHas MoaAupUKaLUs KUCI0poaa

2.2

TermnoBoil 3¢ (dexkT XUMUYECKOW peaknuu, TePMOXMMHUYECKHE YpaBHEHUS,
9K30- ¥ DHJIOTEPMUYECKHE peakuuu. TOIIMBO: yroyib U MeTaH. 3arps3HEHHE

BO3JlyXa, YCHJICHHUE MTAPHUKOBOTO 3G PeKTa, pa3pyleHUE 030HOBOTO CIIOS

2.3

Bonopos — anemeHT U nipoctoe BeriectBo. HaxokieHnue Bogoposa B PHPOJIE,
¢u3MYecKre W XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI IMOTYYCHHS.

Kucnors! 1 conmmn

2.4

MounspHslii 00bEM Ta30B. Pacu€Thbl 10 XMMUYECKUM ypaBHEHUSIM

2.5

2.6

2.7

®dusnyeckue CcBoiicTBa BoAbl. Boga kak pactBoputens. PacTBOpBI.
HacellienHble 1 HEHACBILEHHBIE PACTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasg nossl BemecTBa B pacTBOpe. XHUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B IpUpPOAE U B KU3HU uenoBeka. Kpyrosopor
BOABl B IMpUpOJE. 3arps3HEHWE MpUPOAHBIX BOA. OXpaHa W OYHCTKA
MIPUPOAHBIX BOJI

Knaccudukanust neoprannueckux coeauuenuit. Oxcuabl. Knaccudukarms
OKCHJIOB: cojieoOpa3yromue (OCHOBHbBIE, KHUCIOTHbIE, aM(pOTEpHbIE) WU
HecojieoOpasyromue. Homenknarypa okcugoB. @uU3nyecKkue U XUMHYECKHE
CBOMCTBA OKCUIOB. [lomyuenue okcuaos

OcHoBanus. Kiaccudukanus OCHOBaHMI: IIENOYM U HEPACTBOPHUMBIE

ocHoBaHMs. HomeHknatypa ocHoBaHMi. PU3NYECKUE M XUMUYECKHUE CBOMCTBA

ocHoBaHui. [lorydenre ocHOBaHUM

43



2.8

Kucnorel. Knaccudukamus kucnor. Homenknarypa kucnor. @usnueckue u
XUMHYECKHE CBOMCTBA KHCIOT. Psan aktuBHocth MetauioB H.H. Bekerosa.

[Tonyuyenue kucior

2.9

2.10

Comu. Homenknatypa coseil. @u3nyueckrue U XMMUYECKHE CBOMCTBA COJICH.

[Tonydenue coneit

I'enernueckas cBI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COCHI/IHGHI/Iﬁ

2.11

3.1

XUMHYECKUH HKCHEPUMEHT: KaueCTBEHHOE OIpEIeNICHHE COACPIKaHUS
KHCTIOpOJia B BO3JyXe, MOJIyueHUe, coOUpaHue, paclio3HaBaHUE U M3yueHUE
CBOWCTB KHCIIOPO/1a, HAOIIOJCHHE B3aUMOJICHCTBHS BEIIECTB C KHCIOPOAOM H
YCIIOBUSI BOSHUKHOBEHHSI U IPEKPAIlleHUs: TOpeHus (1oxkapa), 03HaKOMIICHHUE C
o0pa3laMy OKCHZOB M ONHCAaHHE WX CBOWCTB, MOJy4YeHHE, cOoOWpaHue,
pacro3HaBaHHE M U3Y4YE€HHE CBOWCTB BOJOpOJa (FOpEeHHE), B3aUMOICHCTBUE
BOJIOpoZa  C OKCHJIOM meau(ll) (BO3MOXKHO HCII0JIb30BaHUE
BUJICOMATEpHAIIOB), HAOIIOeHHE 00pasloB BEHIECTB KOJUYECTBOM | MOIb,
UCCIICIOBAaHUE OCOOCHHOCTEH  pAacTBOPEHHS BEIIECTB C  Pa3IMYHOM
pPacTBOPUMOCTBIO, MPHUTOTOBIEHUE PACTBOPOB C OMNPEIENEHHONM MaccOBOM
JIOJIE  pacTBOPEHHOTO BEIIECTBA, B3aUMOAECHCTBUE BOABI C METAJJIAMHU
(HaTpueM U KanubleM) (BO3MOXKHO HCIONIB30BaHUE BHIEOMATEPUATIOB),
OTIpeNieIeHue PAcTBOPOB KHUCIOT M MIENOYEH C TOMOMIIBI0 HMHIMKATOPOB,
UCCIIEIOBaHUE OO0pPAa3IOB HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX KJIAcCOB,
HaOJroIeHNe W3MEHEHHsT OKPACKM HHIMKATOPOB B pAcTBOpax KHUCIOT H
meno4el, u3yueHue B3aumonencTeus okcuaa meau(ll) ¢ pactBopom cepHoit
KHACJIOTHI, KHCIOT C METaUlaMH, pPEaKIUid HEeWTpaau3alyy, IOoTydeHUe
HEPACTBOPUMBIX OCHOBaHWM, BBITECHEHHE OJHOTO MeTala JPyruM H3
pacTBoOpa COJIM, PEIICHUE YKCIEPUMEHTAIIBHBIX 3a/1a4 1Mo TeMe «BaxHnenme

KJIaCCbl HCOPTaHNYCCKUX COCIUHEHUI

[Tepuoanueckuii 3akon u [lepuoanueckast cucteMa XUMUYECKUX JIEMEHTOB
H.N. Menneneea. CTpoeHre aTOMOB. XUMHUYECKasi CBSI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

[lepBpie MOMBITKM KIACCH(PUKAIUU XUMHUYECKUX JJIeMEHTOB. [lonsTue o
rpynmnax CXOAHBIX AJIEMEHTOB (IIEOYHBIE U IIEI0YHO3EMEeNbHbIE METalIbl,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIE 00pazyloT amMQpOTEepHBIC

OKCHUABI U THAPOKCHUIBI

3.2

Ilepronnueckuii 3akoH. llepuoanueckas cucremMa XUMHUYECKUX DIIEMEHTOB

HAN. MenneneeBa. KoporkomepuomHas # JJIWHHONEPHOIHAS (OPMBI
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Ilepuongnueckoit cucrembl xumudeckux odnaeMeHToB .M. MeHnneneesa.
[Tepuonel u rpynnbsl. OU3HUECKUI CMBICI MOPAJKOBOIO HOMEpAa, HOMEPOB

nepruoaa U rpyImiibl 3JICMCHTA

3.3

3.4

Crpoenue aromoB. CoctaB aTOMHBIX siiep. M3oTonbl. DnexkTponbl. CTpoeHue
JJIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
ITepuonnueckoii cucremsl .M. MenaeneeBa. XapakTepuCcTUKa XUMHYECKOTO

3JIEMEHTa 10 ero nojoxeHuto B [lepuoanueckoil cucteme .. Menaeneena

3aKOHOMEPHOCTH HM3MEHEHMsI paJnyca aTOMOB XHMMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX WU HEMETAJUIMYECKUX CBOMCTB MO TPYINIIaM U MEPUOJAM.
3nauenue [lepuoanueckoro 3akoHa u [lepuoanyueckoi CUCTEMbl XMMHUECKHUX
3JIEMEHTOB JUIsl pa3BUTUs Hayku W npakTtuku. /.M. MenaeneeB — yuéHslil u

IrPpaKJIaHUH

3.5

3.6

Xumuueckasi CBs3b. KoBajeHTHass (MOJsipHAsT W HEMOJSPHAsi) CBS3b.
DIIEKTPOOTPULIATENILHOCTh XUMUYECKUX 3JIEMEHTOB. MlOHHAas CBA3b

Crenens okucieHus. OKHCINTEIIFHOBOCCTAHOBUTEIIbHEIC pe€aKuuu. Hpoueccm

OKHCJICHUS B BOCCTaHOBJICHUA. OKHCIIUTENN U BOCCTAHOBUTEIIN

3.7

XVUMUYECKUN SKCIIEPUMEHT: H3Y4YE€HHE OO0pa3loB BEIIECTB METAIJIOB U
HEMETAaJUIOB, B3aUMOJICHCTBUE TMIPOKCUAA IIUHKA C pPacTBOpaMU KHUCIOT U
LIEeJI0YEH, IPOBEICHNE OIBITOB, WILTIOCTPUPYIOIIMX IPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBUTCIIbHBIX peaKI_II/Iﬁ (ropeHHe, PpCaKknuun pa3jioKECHUA, CO@I[I/IHGHI/IH)

9 KIIACC

Kon

11

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

BemectBo n xumunueckas peakuus. [lopropenue

Ilepuonnueckuii 3axoH. [lepuoanueckas cucreMa XUMHUYECKHUX DJIEMEHTOB
.M. Menneneesa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB
XUMUYECKUX DJIEMEHTOB MEPBbIX TPEX NEPHOJIOB, Kallds, KalblUs U HX
COCJIMHEHUN B COOTBETCTBUM C MOJIOKEHHEM 3JIEMEHTOB B Ilepmommueckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BMJbl XUMHUYECKOW CBSA3M. THIBI KPUCTAIIIMYECKHX
pEemETOK, 3aBUCUMOCTh CBOWCTB BEUIECTBA OT THIIA KPUCTAJUIMYECKON
pemETK M BHJA XHMMHYECKOH cBs3u. Kiaccudukanus u HOMEHKIaTypa

HEOPraHMYECKUX BellecTB (MEXIyHapoJHasi U TpUBHUAJbHas). XUMHUYECKUE
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13

14

1.5

CBOMCTBaA BCUICCTB, OTHOCAIIUXCA K PA3JIMUYHBIM KJIaCCaM HCEOPTaHWMYCCKUX

COCHHHCHHﬁ, IFCHCTUYCCKAsA CBA3b HCOPraHNMYCCKUX BEIIECCTB

Knaccudukarust XumMudecknx peakuuii no pa3aIuyHbIM IpU3HaKaM (10 YHUCITy
U COCTaBY y4YaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3P QEKTy, 1o
MU3MEHEHHIO CTEICHEH OKHMCICHUS] XUMHUYECKHX 3JIEMEHTOB, IO 00PaTUMOCTH,
M0 YYacTHIO KaTrajau3aropa). OK30- U DJHAOTEPMHUYECKHE PEaKIuH,
TEPMOXMMHUYECKHE ypaBHEHH. [[OHATHE O CKOPOCTH XMMUYECKON peaKkiuu

[Tonsarue 06 oOpaTUMbIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsaTue o
TOMOTEHHBIX M TETepOreHHBIX peakiusax. lloHsATHE O XHMHYECKOM
paBHOBecuH. DakTOphI, BIUSIOMIME HA CKOPOCTh XWMHUYECKOH peaKiuu H

IMMOJIOKCHUEC XUMHUYCCKOT'O paBHOBCCHUA

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE ~ PEAKLMU,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakunu. CocTaBieHUE YypaBHEHUM
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUH € MCIOJIB30BAaHHEM METO/a

AJIEKTPOHHOTO OallaHca

1.6

Teopust MEKTPONUTUYECKON AUCCOIMAMU. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
KarnoHnsl, aHMOHBI. MeXaHHU3M JAMCCOLMALMY BEIIECTB C Pa3JIUYHBIMU BUAAMHU
XUMUYeCKoH cBsizu. Crernenpb aucconuanuu. CUabHbIC U C1a0ble SJIEKTPOJIUTHI.
Peakuuu noHHoro ooMeHa. YCloBUsI POTEKAaHUSI peakluii HOHHOTO OOMeHa,
MOJIHBIE M COKpaIIEHHbIE MOHHBIE ypaBHEHUs peakiuid. CBOWCTBa KHUCIOT,
OCHOBaHMW U CcoONlell B CBeTe IMPEACTaBICHUM 00 AIIEKTPOIUTHIECCKON

aucconuanuu. KauecTBeHHbIE peakiiuu Ha HOHBL. [IoHATHE O rMApOIM3Ee conen

1.7

XuUMH4YecKni OKCIICPUMCHT: O3HAKOMJICHUC C MOJACIIIMU KPUCTAIUIMYCCKUX
pEIIETOK HEOPTaHWYECKUX BEIIECTB — METAIJIOB MU HeMeTasioB (rpadura u
ajmasa), CJIOXKHBIX BEIIECTB (XJIOpHJIa HATPHs); UCCIEIOBAHNE 3aBHCUMOCTH
CKOPOCTH XHMHYECKOH pEaKiMu OT BO3JIEHCTBUS Pa3IUYHBIX (HAKTOPOB;
UCCIIC/IOBAaHUE  DJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIMIECTB, Iporiecca
JTUCCOLIMAIIMU  KHUCJIOT, WIeioueld W coieil (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEPHAJIOB); IPOBEJICHUE OIBITOB, HUTFOCTPUPYIONUX MPH3HAKU
MPOTEKaHUs peaKkiuii HOHHOTO 0OMeHa (00pa3oBaHMe OcajKa, BhIICTICHHE rasa,
o0pa3oBaHUE BOJbI); ONBITOB, WILTIOCTPUPYIOMIUX TPUMEPHI OKHUCIUTEIBHO-
BOCCTAaHOBUTENIBHBIX PEAKLU (TOPEHHE, PEAKLIUU PA3JI0KEHUS, COETUHEHN);
pacrio3HaBaHHE HEOPTAaHWMYECKHX BEIIECTB C TIOMOIIbI0 KAueCTBEHHBIX

peaKum”I Ha MOHBI; pCHICHUC IKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramie! 1 ux COCAMHECHUA
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2.1

OO6mass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucienus. CrpoeHue u (u3HUECKHUE CBOMCTBA
MPOCTBHIX BELIECTB — TAJIOTEHOB. XUMUYECKUE CBOWCTBA HA MPUMEPE XJIOpA
(B3auMoJIeHiCTBHE C MeTaJllaMi, HEMETAJUIAMHU, LIEJI0YaMu). XJIOPOBOJOPO/I.
ConsiHasg  KHUCJIOTa, XUMHUYECKHME CBOMCTBA, TMOJy4Y€HUE, NpPUMEHEHUE.
JelictBue xJiopa M XJIOpPOBOJIOpPOJAa HAa OpPraHu3M 4YejoBeka. Bakneilue

XJIOpUJbI U UX HAXOXICHUC B IPUPOAC

2.2

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnsl. OcOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTeneHu okuciaeHus. CTpoeHue u pusndeckue cBocTBa
MPOCTBIX BEIIECTB — KHUCIOPOAAa W Cephl. AJUIOTPONHBIC MOIU(DUKAINN
KHUCTIOpOoJia M cepbl. XUMHUYECKUE CBOKCTBa cepbl. CepoBOIOPO/I, CTPOCHHE,
q)HSI/IqGCKI/Ie A XUMHUYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK MPEACTAaBUTCIN
KHUCTIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, GU3NYECKHUE U XUMUYECKHUE CBONCTBA
(o0mue Kak mpeacTaBUTENS Kilacca KUCIOT U crenuduueckue). XuMUUECKHUe
pEaKIyy, JeKalue B OCHOBE MPOMBIIIJICHHOTO CIIOCO0a MOIy4YeHUs] CepHOU
kucioTsl. [Ipumenenue. Conu cepHOM KHUCIIOTHI, Ka4eCTBEHHAsl peakius Ha
cynbdar-uoH. HaxoxmeHune cepsl U €€ COSTUHEHUH B IpUpOe. XUMUYECKOe
3arps3HEHUE OKpYXKaroIlled Cpe/ibl COeIMHEHUSIMU Cepbl (KUCIOTHBIE JTOKIH,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CITIOCOOBI €T0 TIPEI0TBPAICHUS

2.3

OO6mas xapakTepuctuka 37aeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHCIEHUs. A30T, pacIpoCTpaHEHHE B
npupoe, pusndeckrue u XuMudeckue cBocTra. KpyroBopor azora B mpupose.
AMMuak, ero ¢u3MuecKhue W XUMHUYECKHE CBOWCTBA, TMOJY4YCHHE U
npuMmeHenrne. Coiln aMMOHHMS, WX (HU3WYEeCKHe W XHMHYECKHE CBOWCTBA,
npuMeHeHne. KauecTBeHHas peakius Ha HOHbl aMMOHUS. A30THAs KHCIIOTa, e
noytydeHue, Gu3ndecKre i XMMUYECKHE CBOMCTBA (0OIIHMe KaK MPEACTaBUTENS
KJlacca KHCIOT W croenuduueckue). lcmonp3oBaHHe HUTPATOB U COJed
aMMOHHSI B Ka4eCTBE MHUHEPAIBHBIX yIO0OpeHHH. XHMHUYECKOE 3arps3HCHHE
OKpYKaroIIel Cpeabl COCTMHEHUSIMU a30Ta (KUCIOTHBIE JI0XK]IU, 3arpsi3HEHUE

BO3/1yXa, MOYBbI U BOJJOEMOB)

2.4

®docdop, ammorponHbie Moaudukauu Gocdopa, puznueckrne 1 XUMHIESCKUE
cBoiictBa. Oxcun ¢ochopa(V) u dochopHas KuciaoTa, (GUIMUECKUE U
XMMHYECKHE CBOWCTBa, moiydeHue. Mcmonb3oBanue ¢ochaTtoB B KauecTBe

MHUHEpAJIbHBIX YI00peHHi
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2.5

OO6mas xapakrepuctuka 31eMeHTOB |V A-rpynmnsl. OcOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHUA. YTJIEpOAd, aIOTPOIHbIE
MOIU(UKAIIH, PACIPOCTPAaHEHHUE B TpUPOAE, (U3NUECKHEe UM XUMHUYECKUE
cBoricTBa. Ancopoums. Kpyrosopor yriepoaa B npupojae. OKCuibl yriepona,
X (U3NYECKUe M XMMUYECKHE CBOMCTBA, JEHCTBHE Ha XKUBBIC OPTaHU3MBI,
MOJIy4YeHHUE U IPUMEHEHHE. DKOJIIOTHYeCKUe MPoOIeMbl, CBSI3aHHBIE C OKCUIOM
yraepona(lV); rumoresa 1i1006ambHOTO TOTEIUICHHUS KJIMMATAa; MAPHUKOBBIN
b dext. YronpHas kuciora U e€ coiM, UX (QU3NUYECKHMEe U XHUMHUYECKUE
CBOWICTBA, MOJIy4eHUE W MpuMeHeHue. KauecTBeHHas peakuus Ha KapOoHAT-
noHbl. Mcnonb3oBanue kKapOOHATOB B OBITY, MEAUIIMHE, TPOMBIILICHHOCTH U

CEJILCKOM XO03IUCTBE

2.6

[lepBoHauanbHBIE MOHATHS 00 OPraHUYECKHX BEUIECTBAX KaK O COSAMHEHHSX
yriepoja (MeTaH, 3TaH, STWJICH, alEeTWIEH, 3TaHOJ, IJIHULEPUH, YKCyCHas
kucnora). Ux cocraB u xummdeckoe ctpoeHue. IloHsatue o Omonormuecku
BaXHBIX BEIIECTBAaX: XHUpax, Oelikax, yriaeBoJax — U UX POJIM B KU3HU
4esoBeKa. MaTrepuaabHOE€ €IMHCTBO OpPraHMYECKUX W HEOPraHMYeCKHX

COeTMHEHNN

2.7

Kpemuuii, ero ¢usnueckue M XUMUYECKHE CBOWCTBA, IOJIyY€HUE U
npuMeHeHue. CoeanHeHHst KpeMHuUs: B npupoze. O0mue npeactaBieHust o0
okcuze kpemMuus(1V) n kpemHueBoit kucinote. CUIMKAThI, UX UCIOJI30BAHNE
B ObITY, MEOUIMHE, TPOMBIIUIEHHOCTH. BaxkHelme cTpouTeabHbIe
MaTepuayibl: KepamMHKa, CTEKJIO, IIEMEHT, OeTOoH, xene300eToH. [Ipobiembl
0€30I1aCHOTO HCIIOJIb30BaHMS CTPOMTEIbHBIX MaT€pPHaJIOB B IMOBCEIHEBHOMN

KHN3HU

2.8

XVUMHUYECKUHN 3KCIEPUMEHT: U3ydeHHE 00pa3lloB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJITHOM KHMCIIOTBI; IPOBEICHNE KAUECTBEHHBIX pEaKLUi Ha XJIOpHUJ-
MOHBl M HAONIOZEHHE MPHU3HAKOB HMX MPOTEKAHHUS; OMBITHI, OTpa)karollue
¢du3nUecKre 1 XUMHUYECKUE CBOMCTBA raJIOr€HOB M UX COSAMHEHHH (BO3MOXKHO
HCIOJIb30BaHNE BUJEOMATEPHUAIOB); O3HAKOMJIEHHE C OOpas3lamH XJOpPHAOB
(raloreHUI0B); O3HAKOMJIEHHE C oOpa3namMu cepbl M €€ COeAMHEHUSIMHU
(BO3MOXXHO HCTIOJB30BAHUE BHUICOMATEPHUATIOB); HAOIIOJEHUE IIpollecca
o0yrJIMBaHUs caxapa MoJl IeHCTBHEM KOHLEHTPUPOBAHHOMN CEPHOM KHCIIOTHI;
M3y4eHUE XUMUYECKUX CBOMCTB pa30aBIIEHHON CEPHOU KHCIIOTHI, TPOBEICHHE
Ka4eCTBEHHON peakluu Ha Ccynb(ar-uoH M HaONIOJeHHE TNpu3HaKa eé

MIPOTEKAHUST; O3HAKOMJICHHUE ¢ PU3NUECKIUMH CBOMCTBaMH a30Ta, (hochopa u ux
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COeAMHEHUH (BO3MOXHO HCIOJIB30BaHUE BHJICOMATEPUANIOB), OOpa3laMu
a30THBIX U (HochOpHBIX YA0OpEHUH; MOTYyICHHE, COOMPaHHUE, pacliO3HaBaHUE
U U3y4YCHHE CBOMCTB aMMHaKa; MPOBEICHUE KAYEeCTBEHHBIX PEAaKIMi HA MOH
amMmmMoHusT ¥ (ochaT-MOH U HU3yYEHUE MPU3HAKOB HX IPOTEKAHMUS,
B3aMMOJIEMCTBYE KOHLEHTPUPOBAHHOMN a30THOM KUCIIOTHI C MEABIO (BO3MOMKHO
UCIOJIb30BaHUE BUACOMATEPUANIOB); H3YyYE€HHE MOJENeld KPUCTATMYECKUX
pemérok anMmasa, rpadura, ¢QynaepeHa; O3HAKOMIICHHE C IPOLECCOM
azcopOLry pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
NPOTHBOra3a; MOJydeHne, coOMpaHue, paclo3HaBaHUE W M3YyYCHHE CBOWCTB
VIJEKUCIIOro Ta3a; MPOBEACHHE KadeCTBEHHBIX pEakiui Ha KapOoHaT- u
CHIIMKAT-HOHBl W WM3YYCHHE MPHU3HAKOB HMX MPOTCKAHHS;, O3HAKOMIICHHE C
MPOAYKIMEH CUIMKATHOW MPOMBINIJICHHOCTH; PEIICHHE SKCIIEPUMEHTAIBHBIX

3aj1a4 110 TeMe «BaKHeHle HeMeTaUIbl U UX COEIUHEHUSI»

3.1

3.2

Mertamisl 1 uX COCAMHCHUA

OO01rast XapakTepuCTUKAa XUMUYECKHUX 3JEMEHTOB — METaVIOB HA OCHOBaHWUU
ux nosioxkeHuss B llepumogmdeckon cucremMe xummyeckux snemeHToB JI.U.
MenneneeBa u ctpoeHust atroMoB. CTpoeHHe MeTaJIoB. MeTalmnueckast CBsI3b
U MeTaJUIMYecKas KpUCTalIMdyecKkass pemeérka. DJIEeKTPOXUMUYECKUN Pl

HaHp}DKeHI/Iﬁ MCETAJlJIOB

duznyeckue U XMMHUYECKHe CBOIcTBa MeTasioB. OO0IIHe crioco0bl MOIydeHus
MeTasuioB. [ToHsITHE O KOPPO3UH METAJIJIOB, OCHOBHBIE CITOCOOBI 3aIITUTHI UX OT
Koppo3uu. CruiaBsl (CTaib, YyryH, JOPATIOMUHUAN, OpOH3a) U UX IPUMEHEHHE

B OBITY U IPOMBIIIJIEHHOCTH

3.3

[[{erounble MeTauibl: MooXkeHue B Ileprogudeckoil cucTeMe XMMHUYECKUX
anemeHToB JI.M1. Menneneesa; CTpoeHre UX aTOMOB; HaXO0XKJICHHUE B IIPUPOJIE.
duznyeckue 1 XUMUUECKHE CBOICTBA (Ha mpuMepe HaTpus U Kanus). OKcuabl
U TUIPOKCUABl HaTpus U Kanus. [IpuMeHeHHe IIENOYHBIX METAUIOB M HX

COEeTUHEHNN

3.4

[llenoyno3eMenpHble METaJIBl MarHuii W KaJbIIMM: TIOJIOKEHHE B
Ilepuonnueckont cucreme xumuueckux a3nemeHTtoB .M. Menneneesa;
CTPOEHHE UX aTOMOB; HaXOXXJACHUE B mpupoje. PU3NYecKrue U XUMHUYECKUE
CBOMCTBA MarHus W Kalbllusa. BaxkHeimme coeauHeHUs] Kaiblds (OKCHI,

TUAPOKCHI, cONH). JKECTKOCTh BOJIBI U CITOCOOBI €€ yCTpaHEHUs

3.5

AnromuHui: nonoxkenue B [lepronndeckoil cucreMe XMMHUYECKUX 3JIEMEHTOB

J.. Menneneesa; CTpOo€HUE aTOMa; HAXOXKJEHUE B mpuponae. Ousznyeckue u
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3.6

XUMHUYECKHE CBOWCTBA aMOMUHHA. AMQOTEpHBIE CBOWCTBA OKCHAA U

TUAPOKCHU A AJIFOMUHHA

Keneszo: nonoxenue B [lepuoanueckoit cucteMe xumuueckux snementon J1.1.
MeHnzeneeBa; CTpOoe€HHUE aTOMa; HaxoXAcHWEe B mpupone. Dusmdueckue u
XUMHUYECKHE CBOMCTBa jkene3a. OKCuipl, TUApoKcuabl U conu xene3a(ll) u

xeneza(lll), ux cocras, cBOMCTBA U MOTyYeHUE

3.7

4.1

XUMHUUECKUH HKCIIEPUMEHT: 03HAaKOMJICHHE ¢ 00pa3LiaMi METAJJIOB U CILJIABOB,
X (PU3MYECKHMMHU CBOWCTBAMH; M3YYECHHE PE3YJIbTaTOB KOPPO3HHU METAJUIOB
(BO3MOXKHO UCIOJIb30BaHUE BUJICOMATEPHAJIOB), ocobeHHocTe
B3aMMOJICHCTBUSL OKCHJA KaJbliUs W HATpuss C BOAOH  (BO3MOXHO
UCIOJIb30BaHUE BUJEOMATEPHAIIOB); HCCIIEI0OBAaHUE CBOMCTB XKECTKON BOBI;
nporecca TOpEHus JKejne3a B KHUCIOPOAE (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUS KAUECTBEHHbBIX PEAKIIUN HA HOHbI
(MarHusi, Kanublys, anoMuHus, 1uHKa, kenesa(ll) u sxemesa(lll), mequ(ll);
HaOJIr0IeHUE U ONKMCaHKe MPOLIECCOB OKPAIIMBAHNUS TNIAMEHU HOHAMU HaTpus,
Kamuss W KanblMs  (BO3MOXKHO — HCIOJb30BaHUE  BHUAEOMATEpUANIOB);
uccienoBaHie aM(OTEepHBIX CBOMCTB T'MIPOKCHAA ATIOMMHHUS U THAPOKCHIA
LIMHKA; pelIeHNEe SKCIIEPUMEHTAIIbHBIX 3a]a4 10 TeMe «BaxkHelme MeTaibl

Y UX COCITUHEHUS»

XUMHS U OKpY>KaroIlas cpena

Hossle maTepuansl 1 TexHoioruu. BemecTsa 1 Marepuaiisl B IOBCEAHEBHON
AKHU3HU YesloBeKa. XUMUS U 310poBbe. be3onacHoe 1cnoib30BaHNe BEMIECTB U

XUMHUYCCKHUX peaKquI B 6I>ITy. HepBaﬂ IOMOIIb IMPU XUMHUUYCCKHUX OKOTaX U

OTpPaBJIEHUSX

4.2

4.3

OCHOBBI  JKOJIOTMYECKOW  IPaMOTHOCTH.  XHMMHMYECKOE  3arpsi3HEHHUE
okpyxatomiet cpenpl [TIK. Posrb XxumMuu B perieHMH 3KOJI0TMYECKUX MPOoOIIeM.
[TpuposHble MCTOYHHMKHU YTJIEBOJOPOJOB (yroijib, MPUPOAHBIN Ta3, HEPTH),
HPOAYKTHI MX NIEepepabOTKH, UX POJIb B OBITY U MPOMBIIIJICHHOCTH

XUMHYECKUH SKCTIEPUMEHT: N3yuyeHne 00pa3lioB MaTepHaioB (CTEKJIO, CIIJIaBbl

MCTAJIJIOB, OJIUMCPHBIC MaTCpI/IaJ'IBI)
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IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TpeOOBaHUS K NIPeAMETHBIM pe3yJbTaTaM

MPOBEPsIEMOro 0a30BOro ypoOBHSI 0CBOCHHUSI OCHOBHOI1 00pa3oBaTeIbHOI

TpeOoBaHus NPOrpaMMbl OCHOBHOI0 0011ero od0pa3zoBanust Ha ocHoBe PT'OC
1 IIpencraBnenue:

0 TI03HABAa€MOCTH SIBJICHUH npupoAbl, IIOHUMAHHC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHMMHYCCKOH HAayYKH KakK obOnactu COBPCMCHHOTI'O
1.1 CCTCCTBO3HAHHNA, KOMIIOHCHTA O6H.[€I>i KYJIbTYpPbl U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIIOBCKAa B YCJIOBHUAX COBPECMCHHOI'O O6HICCTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

O HAYYHBIX METOJAAX IMO3HAHHA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
19 TCOPCTUUCCKHUX MCETOJAaX HMCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XHUMHUYCCKUX peaKHI/Iﬁ; YMCEHHUE HCIOJIb30BAaTb MOJCIN  IJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMEHHBIMU TEXHOJOTHUSIMU, OCHOBAHHBIMHU Ha JTOCTHXKEHUSIX
XUMHUYECKOW HAYKH, YTO IO3BOJUT OOYYAIOIIUMCS PacCMaTPHUBAThH
1.3 XUMHIO Kak cdepy cBoell Oynymeidl mpodeccnoHambHOM
NEATSIIbHOCTH W CHeNIaTh OCO3HAHHBIA BBIOOP XUMHH Kak
npoUIBLHOTO MpeAMeTa MpH TepexoJe Ha YPOBEHb CPEIHEro

o01rero oopa3oBaHuUs

Brnanenue cucreMod XUMWYECKHX 3HAHMM M yMEHHE NPHUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

BAKHEHIINE XUMHUYECKHUE TMOHATUSA. XUMUYECKUU OJIEMCHT, aTOM,
MOJIEKYJia, BEIIECTBO, MPOCTOE M CI0KHOE BEIIECTBO, OJHOPOIAHAS H
HEOJTHOPOJHAS CMECh, OTHOCHTEIBbHBIC aTOMHAs W MOJICKYIISIpHAs
. MAacchl, KOJMYECTBO BEIIECTBA, MOJb, MOJISPHAs Macca, MOJISPHBII
' 00BEM, OKCHJ, KHCIOTAa, OCHOBAaHUE, COJIb (CpemHssl), XMMHUYECKas
peaKmus, pPEeaKiuy COCTUHCHUS, PEAKIMH DPA3IIOKEHHS, PEaKIuu
3aMeIIeHUs, PEaKIui OOMEHa, TeTUIOBOM A((EKT peakiuu, SK30- U

SHAOTCPMUYCCKUC pCaKIHU, PACTBOP, MACCOBAA NOJId XUMHUYCCKOI'O
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JJIEMEHTa B  COCIMHEHMM, MaccoBas JOJIi U  IPOLEHTHas
KOHLIEHTPALKs BEILIECTBA B PACTBOPE, SIIPO aTOMA, FIEKTPOHHBIN CIIOU
aToMa, aTOMHasg OpOMTalb, PaJWyC aroMa, BaJEHTHOCTb, CTEIEHb
OKHCJICHHSI, XUMUYECKas CBSI3b, AEKTPOOTPULATENIbHOCTb, MOJISPHAS
U HEIOJISIpHAs KOBAJEHTHAsl CBsI3b, MOHHAs CBSI3b, METAJUIMUYECKAs
CBSI3b, KpUCTAJUINYECKAs pelIETKa (AaTOMHAs!, HOHHAsI, METaJJTYecKasl,
MOJIEKYJISIPHAs1), MOH, KaTUOH, aHUOH, 3JIEKTPOJIUT U HEAIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs JUCCOLMAIMsI, peakUud HOHHOro OOMeHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLIMH,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAHOBJIEHHE, 3JIEKTPOJIU3,
XUMHUYECKOE paBHOBECUE, OOpaTHUMble U HEOOpaTUMbIE PEAKIIMH,
CKOpPOCTh XUMHYECKOW peakuuu, karanuzarop, IIJK, kopposus

METAJIJIOB, CILIABBI

2.2

2.3

OCHOBOIIOJIATalOIME 3aKOHbl XUMHM: 3aKOH COXPAHEHHS Macchl,
nepuonnueckuii 3akoH J[.M. MenneneeBa, 3aKOH IOCTOSHCTBA

CcoCTaBa, 3aKOH ABoraz[po

TCOpHUu XUMUH: ATOMHO-MOJICKYJISIpHAA TCOpus, TCOpUA

BHCKTPOHHTH‘IGCKOfl JUucconmuanumn

Brianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILIEH

3.1

3.2

YMEHHE TPaBHJIBHO HCIIONB30BaTh M3yYCHHbIE BEIIECTBA U
MaTepHuaibl (B TOM YHCII€ MUHEpaibHblE yIOOpEHHUs, METaUlbl U
CIUIaBBI, TIPOMYKTHI  IEpepabOTKH  TMPHUPOTHBIX  HCTOYHHUKOB
YIJI€BOAOPOAOB (YIJIsl, IPUPOIHOTO ra3a, HeTH) B OBITY, CETBCKOM
XO3SICTBE, Ha TPOM3BOJCTBE W TOHWMAaHHWE 3HAYCHUS IHKHUPOB,
OenKoB,  YIJIEBOJOB  JJs  OpraHM3Ma  4YelloBeKa, yMEHUue
MPOTHO3UPOBATh BIIMSHHUE BEMIECTB M XUMHYECKUX IPOIECCOB Ha

OpraHM3M Y€JI0BEKa U OKPYKAIOUIYI0 IPUPOIHYIO CPEY

YMCHHUEC UHTCIPUPOBATH XUMUYCCKHUEC 3HAHUA CO 3HAHUSAMU APYTUX

y4eOHBIX MPEIMETOB

3.3

HAJIMYUE OTbITa PA0OTHI C PA3IUYHBIMU UCTOYHUKAMH UH(OPMAITUH
M0 XUMHUH (Hay4yHas U HAy4yHO-TIOMYJISpHAas JHUTEpaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)
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YMCHUC 00BEKTUBHO OLCHUBATh I/IH(l)OpMaL[I/IIO O BC€IICCTBAX, HUX

3.4 MNpEeBpalleHUsIX W IPAKTHUYECKOM TMPUMEHEHHMH U yYMEHHE
UCIIOJIb30BAaTh €€ [Tl pelIeHHs y9eOHO-TT03HABATEIbHBIX 3a/1a4
Brnanenue ocHoBaMU TMOHSATUHHOIO armapata U CHUMBOJUYECKOTO

A A3bIKa XUMHHU JJIS1 COCTaBIICHUSI (OPMYJI HEOPTraHUUECKUX BEIECTB,
YpaBHEHUN XHUMHYECKMX pPEaKLHWi; OCHOBAMU  XHMHUYECKOU
HomeHksatypsl (IUPAC u TpuBHanbHOI)
YMeHne oObSICHATH CBSI3b MOJIOKEHUS deMeHTa B Ilepuonuueckoit
CHUCTEME C YHUCJIOBBIMH XapaKTePUCTHKAMH CTPOEHHUS aTOMOB

5 XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsii fAnpa, OOIIee YHUCIO
AIIEKTPOHOB), paclpeAeNieHUEM DIIEKTPOHOB IO SHEPreTHYEeCKUM
YPOBHSM aTOMOB TIEPBBIX TPEX MEPHOOB, KATUS M KATbIIHS
IIpencraBienue O  NEPUOJUYECKONM  3aBUCMMOCTH  CBOWCTB
XUMHUYECKUX JIEMEHTOB (paguyc aToMa, 3JIeKTPOOTPULIATEIHHOCTS ),

6 MPOCTBHIX M CJIOXHBIX BEIIECTB OT TIOJIOXKEHUS DJEMEHTOB B
[lepuoanueckoit cucreme (B MaiblX MepUOJaX ¢ TIaBHBIX
MOATPYIINAX ) U JIEKTPOHHOTO CTPOCHHUS aTOMa

7 YMeHnue kinaccupuuupoBaTh:

7.1 XAMHUYECKHE DJIEMEHTHI

7.2 HEOpraHUYeCKHe BellecTBa

7.3 XUMUYECKHE PEaKLIUU

8 YMeHue onpeaensrh:

8.1 BaJICHTHOCTh M CTENICHb OKUCICHHSI XUMHUYECKHUX dJIEMEHTOB, 3apsij

' HOHa

8.9 BHJ] XUMHUYCCKOW CBSI3U M THIT KPUCTAIUTMUECKOH CTPYKTYpHI B

' COCTMHEHUSIX

8.3 XapakTep Cpellbl B BOJHBIX PACTBOPAX BEIIECTB (KHUCIOT, OCHOBAHUH)

8.4 OKUCIUTENb U BOCCTAHOBUTEIIb

9 YMeHne xapakTepru30BaTh (PU3NUECKUE U XUMUYECKHE CBOMCTBA:
MPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOJOpPOA, Tpadut, ammas,

9.1 KpeMHU#, a3or, docdop, cepa, XJIop, HATPUA, Kamui, MarHui,

KaJIBIIMI, aJTIOMHHHH, JKEJI€30)
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CJIOKHBIX BCIICCTB, B TOM YHCJIC HMX BOJHBIX pPacTBOPOB (BOI[a,
aMMHaK, XJIOpOBOAOpPOA, CEpPpOBOAOPOOA, OKCHUABI WM THAPOKCHUILI

metauioB |-llA rpymnm, amomunus, meau (Il), nuunka, xenesa (Il u

%2 I11), okcuasl yrinepoaa (Il u IV), kpemuns (1V), azora u dpocdopa (111
u V), cepol (IV u VI), cepnucras, cepHas, a30TucCTas, a30THasd,
dbocdopHas, yrojbHasi, KpeMHHEBasK KHCJIOTA U UX COJIH)
MPOTHO3UPOBaTh W  XapaKTepU30BaTh CBOMCTBAa BEUIECTB B

9.3 3aBUCHUMOCTH OT MX COCTaBa U CTPOCHHSI, IPUMEHEHHUE BEIECTB B

' 3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXXHOCTb IPOTEKAHHS
XUMHUYECKHUX TIPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX

10 YMeHHe COCTaBMISTh MOJIEKYJISIPHbIE M HOHHBIE YPaBHEHUS PEaKui,
B TOM YHCJIC:

10.1 peaxkuii HFOHHOro 0OMeHa

10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKITUI

103 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA HW3YYCHHBIX KJIACCOB

' (Tpymin) HEOpraHMYECKHX BEILECTB

10.4 MOATBEPKIAIOIINX TCHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMH

11 YMeHue BBIYUCISTE (MIPOBOUTH PACUEThI):

111 OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJIAPHYIO MAacChl BEIICCTB,

' MacCCOBYIO JIOJ0 XMMHYECKOT0 3JIEMEHTa B COSAMHEHUH

11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB

114 M0 YpaBHEHUSM XHMHUYECKUX PEAKIUN U HAXOAUTh KOJIUYECTBO

' BEIIECTBA, 00BEM M Maccy peareHTOB WM POJTYKTOB PEAKIINN

12 Bnanenue (3HaHME OCHOB):

OCHOBHBIMH ~ METOJIaMH  HAY4YHOTO TIo3HaHuWs (HabmoaeHue,

121 HU3MEepeHHe, IKCIIEPUMEHT, MOJICIIMPOBAHNKE) TIPU U3YUCHUH BEIICCTB

' U XUMHYECKHUX SIBIICHUH; yMeHue c(hOpMyIHpOBaTh MpoOIeMy H
MPEIOKUTE MYTH €€ PEIICHUS
122 Oe3omacHoil pabOTHl ¢ XMMHYECKHMHU BEIIECTBAMHU, XUMHUYECKOU
' MOCYI0M U J1aOOPaTOPHBIM 000PYAOBaHUEM
123 npaBUiaMu 0e30MmacHOTO oOparteHus c BEILECTBAMH,

HCIIOJIb3YEMBIMH B HOBCC,HHCBHOP'I KHU3HH, IIpaBUJIaMU ITOBCACHUS B
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13

Hensax cOepekeHus: 37J0pPOBbS M OKPYKAIOLIEH MPUPOIHOU CpEemdbl;
IOHMMaHMe Bpesa (OMAaCHOCTH) BO3/AECHCTBHS Ha JKUBbIE OPraHU3MbI
OIpEENEHHBIX BELIECTB, croco0oB YMEHbILIEHUS u

MIPEAOTBPAIIECHUS X BPEIHOT'O BO3JACHCTBUS

Hanynaue IMMPAKTUYCCKUX HABBIKOB INIAaHUPOBAHUA U OCYIICCTBIICHUSA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

13.2

13.3

HN3YUCHHUEC u OITMCaHUuEC (1)I/I3I/I‘ICCKI/IX CBOMCTB BCIIICCTB,
O3HAaKOMIJICHHC C (I)I/I3I/I‘ICCKI/IMI/I U XUMHWYCCKUMU ABJICHUSAMMU, OIIBITHI,
HWJUTIOCTPUPYIOIIUEC TPU3HAKU ITPOTCKAHUA XUMHUYCCKUX peaKI_II/Iﬁ
HU3YUCHUC crmoco0oB pasaciICHUs cMmecelt

MOJIY4YCHHE KHUCJIOpOda U HU3YYCHHE Cro CBOﬁCTB; MMOJIy4YCHHC
BOAOpPOJa U U3YUCHHUC €TI0 CBOfICTB; IMOJIYUYCHHUEC YITICKHCIIOTO I'a3a u
HU3YUCHHUC CTO CBOI>'ICTB; MOJIYYCHUC aMMHAaKa U H3YUYCHUC CTo

CBOWCTB

13.4

135

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEAEIEHHOM MAacCOBOM JOJIed

paCTBOpéHHOFO BCIICCTBA

OpUMEHeHHe  HHAMKATOpoB  (JlakMyca,  METWJIOpaHXXa U
denondranenna) 1y ONpeeeHns XapakTepa Cpe/ibl B pacTBOpax

KHCJIOT U HIeJI04ei

HCCIICIOBAaHNE U ONHCAaHHE CBOICTB HCOPraHM4CCKHUX BCHICCTB
Pa3IMYHBIX KJIACCOB; NU3YUCHUC B3aMMOACHCTBUS KUCIOT C MCTajllilaMu,
OKCHJaMH METaJlJIOB, PaCcTBOPUMBIMHA )41 HEPACTBOPHUMBIMU
OCHOBAaHUAMHU, COJEIMH, IOJYYCHHC HCEPACTBOPHUMBIX OCHOBaHHﬁ;
BBITCCHCHUEC OJHOro McETtajjla JApyruM U3 pacTtBopa COJIH;
HUCCICIOBAaHUC aM(I)OTepHBIX CBOICTB TUAPOKCUIAOB aJTFOMUHUSA U

MAHKA

13.7

peIIeHNE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMaM: «OCHOBHBIE KIIACCHI
HEOPraHUYECKHUX COETUHEHHI; «INEeKTPOIUTUYECKAS
auccoruanusay, «BakHelInne HEMETalIbI M WX COCIAMHCHUI,

«Baxkneiiyie MeTaljIbl M UX COSANHECHU

13.8

XUMUYECKAE  DKCIIEPUMEHTHI,  WLIIOCTPUPYIOIIME  INPU3HAKU
MPOTEKaHUs PEaKIHi HOHHOTO 0OOMEHA; KaUeCTBEHHbIE PEaKuu Ha
INPUCYTCTBYIOIME B BOAHBIX PAacCTBOPAaX MOHBI: XJOPHI-, OpOMHI-,

wonua-, cynbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
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TUAPOKCUA-UOHBI, KATUOHBI AMMOHUS, Maruus, KaJlbllys, a IIOMHUHUA,

kenesa (2+) u xenesa (3+), menu (2+), nMHKA

14 Ymenue:

MPENCTaBISITh PE3yabTaThl OJKCIEpUMEHTa B (opme BBIBOJIOB,
14.1 JIOKa3aTeNIbCTB, TpaUKOB U TAOIUIl M BBISABJIATH SMITMPUUYECKHE

3aKOHOMEPHOCTH

YCTaHABIIMBATh  CBSI3M  MEXIY  pEabHO  HAOIIOAaeMBIMU
14.2 XUMUYCCKHUMHU SIBJICHUSIMH W TIPOLECCAMH, MPOUCXOAAIIMMU B

MaKpo- U MUKPOMUPE, 0OBACHATH IPUUUHBI MHOTOOOPa3usl BEIIECTB
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INEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPJAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 IlepBoHayaIbHbIE XUMUYECKUE TTOHATUS
11 Uucteie BemecTBa U cMecu. CrocoObl pa3ielieHus: CMecei
1 ATOMBI U MOJEKYJIbl. XHUMHUECKHE 3JeMEHThl. CHMBOJBI XHMHUYECKUX
' snemMeHTOB. [IpocThie U croXHbIE BEILIECTBA.
13 Xumuyeckas Qopmyna. BalleHTHOCTH aTOMOB XHMMHYECKHUX OSJEMEHTOB.
' CreneHb OKUCICHUS
3aKOH MOCTOSHCTBAa cocTaBa BellecTB. (OTHOCUTENbHAs AaTOMHas Macca.
14 OTtHocuTenbHas MOJIEKYJIApHas Macca. MaccoBas 10151 XUMUYECKOT0 2JIEMEHTA
B COEAMHEHUU
L5 KomuuecTBo BemectBa. Mok, MomsipHass macca. MoJisspHbIi 00bEM Ta30B.
' B3anMocBA3p KOIM4eCTBa, MACChI M YMCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
16 @u3NYecKUue U XMMHUYECKHUE SBJICHHUS. XUMUYECKas PEaklns U €€ NMPU3HAKH.
' 3aKOH COXpPaHEHMS MACCHI BEIECTB. XMMHUYECKHE YPaBHEHHUS
5 Ilepnonnueckuit 3axkoH u Ilepuoanueckas cucremMa XMMHUYECKUX DJIEMEHTOB
J.1. MenneneeBa. CTpoeHrue aToMOB
[lepnonnueckuit 3akoH. Ilepuonnueckas cucTeMa XMMHYECKHX DJIEMEHTOB
2.1 .M. Menneneesa. Ilepuoasl u rpynmbl. @U3HYECKUI CMBICI MOPSAIKOBOIO
HOMEpPA, HOMEPOB MEPHOJA U TPYIIIIBI JIEMEHTA
Crpoenne atomoB. CocTtaB aToMHBIX sifep. M3oTomnbl. Dnektponsl. CTpoeHue
2.2 ANEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XUMHYECKHX 3JIEMEHTOB
[Tepuonnueckont cucremsl [[.U. Menaeneesa
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XMMHYECKHUX JIEMEHTOB MEPBBIX TPEX
MEpPUOJIOB, Kalus, Kalblus (paguyca aTOMOB, 3JIEKTPOOTPULATENbHOCTH,
2.3 METAIMYECKMX M HEMETANIMYECKMX CBOWCTB) M HX COEIMHEHUH B
COOTBETCTBUM C TMOJOXXEHHEM »3JeMeHTOB B llepmoandeckoil cucreme Hu
CTPOEHHUEM HUX aTOMOB
3 CrtpoeHue BemiecTBa
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3.1

Xumunueckasi cBsizb. KoBajieHTHast (TOJiApHAsE M HEMOJSIPHAs))  CBSA3b.
DNEeKTpOOTPULIATEIbHOCTh ~ XMUMHMUYECKMX  3JeMEHTOB. VOHHas  CBs3b.

Meramuueckas CBSI3b

3.2

Tunsl KpUCTAJUIMUECKUX PEIIETOK (aTOMHAs, HOHHAasA, METaJUIMYecKas),
3aBMCHMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTANIMYECKOW PEIIETKH M BUAA

XUMHUYECKOH CBI3U

Baxueimue MNPpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemerammel m ux

COCIMHCHNS. Metamisl U UX COCOIUHCHUA

4.1

Knaccuukanuss 1 HOMEHKJIATypa HEOPraHHMYECKUX COCAMHEHHUH: OKCHIIOB
(coneobpa3zyromue: OCHOBHBIE, KHCJIOTHBIC, aMmdoTepHbIc) u
Hecosieo0pa3yrone; OCHOBaHMN (IIENOYM W HEPacTBOPUMBIE OCHOBAHUS),
KHUCJIOT (KUCIIOpOJICO/IEpKAUE UM OCCKHUCIOPOIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIeH (CPeIHUX U KUCIIBIX)

4.2

4.3

4.4

®u3nyeckue M XHUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB-HEMETAIUIOB:
BOJIOPO/Ia, XJI0pa, KUCIOpOo/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

du3nyeckue U XMMHYECKHE CBOMCTBA IPOCTBHIX BELIECTB-METAJUIOB: JIUTHS,
HaTpUsl, KaJusl, MarHUs U KaJbIUs, aTFOMUHUS, XKene3a. DIEKTPOXUMUYECKUN

paa HaprI)KeHI/Iﬁ MCTaJIJIOB

dusznuecknue 1 XUMUYECKHE CBOMCTBA BOAOPOIHBIX CO€IUHEHHI HEMETAJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

4.6

dusnyeckne U XUMHUYECKHE CBOMCTBa OKCHIOB HemetawioB: cepsl (1V, VI),
azora(ll, 1V, V), docdopa(lll, V), yraepoxa(ll, 1V), kpemuus(1V). [Tony4enue
OKCHJIOB HEMETAJIJIOB

Xumudeckre cBoicTBa okcuzioB: mMetauioB |A-IIA rpymm, mmuka, meau(ll) u

xemesa(ll, 11). [TomyueHre OKCHIOB METAIIIIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBAHHMM M aM(POTEPHBIX THAPOKCUAOB (Ha IPUMEPE
TUAPOKCHJIOB AJIOMUHHUS, Kene3a, LuHKa). llomydyeHne ocHOBaHUN U

aM(}OTEPHBIX THAPOKCUJIOB

4.8

OO0mme XUMHYECKHE CBOMCTBA KHUCIOT: XJIOPOBOJOPOAHOM, CEPOBOIOPOTHOM,
CEpHUCTOM, CepHO, a30THOH, (hochopHOl, KpeMHHUEBOM, yroinbHOU. OcoObie
XMMHYECKUE CBOWCTBA KOHUEHTPUPOBAHHONW CEPHOW W a30THOM KHUCJOT.

ITonyyenue kucioT

4.9

OOue xuMu4Yeckre cBoiicTBa cpennux coneil. [lomyyenue comneit
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4.10

411

[Tonydenue, coOupaHue, pacro3HaBaHWE BOAOPOJA, KHUCIOpOAa, aMMHUaKa,
YTJICKHCIIOTO Ta3a B JIA0OpaTOpUHU

HOJ'Iy‘lCHI/IC aMMHuakKa, CCpHOfI M a30THOM KHCJIOT B IMPOMBIINIJIICHHOCTH. O6H_[I/IC

CIIOCOOBI MMOJIYy4YCHHA MCTAJIJIOB

412

5.1

5.2

I'eneTnueckas cBA3b MCXKIY KilaCcCaMU HEOPTraHUYCCKUX COC,Z[I/IHCHI/Iﬁ
XuMmudeckue p€akuuu

Knaccugukanus XuMrUuecKuX peakiuil o pa3JInyHbIM IPU3HAKAM: 110 YUCIY U
COCTaBy YYacTBYIOUIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY 3(PQeKTy, 1o

M3MEHEHMIO CTEIICHEH OKHMCICHUS XUMUUECKUX JJIEMEHTOB

TemnoBoit 3 ¢heKT XUMHUYECKON peakiuu, TEPMOXHUMHUYECKHE YpaBHEHUS.

DK30- U 3HI0TEpMUYECKUE peakuuu. TepMOXuMU4ecKre ypaBHEHHUS

5.3

OKHCIUTEITEHOBOCCTAHOBUTEIILHBIC pCaKknuu. OKHUCIIMTEIN U BOCCTAHOBHTCIIH.
Hpoueccm OKHUCJICHHUA u BOCCTaHOBJICHUA. SHCKTpOHHLIﬁ 0anaHc

OKHCIIUTEILHOBOCCTAaHOBUTCIILHOM pakuuu

5.4

Teopus >7eKTpOAUTHIECKON Arcconnanu. KaTuoHbl, aHHOHBI. DJIEKTPOIUTHI

1 HeINEeKTPoJuThl. CUIIbHBIC U c1a0ble AIEKTPOIUThI. CTENeHb TUCCOIAIUN

5.5

6.1

6.2

6.3

Peakiiuu nonHoro oomeHa. YclioBUsSI MPOTEKAHMS PEAKIIMA MOHHOTO OOMEHa,

IIOJIHBIE U COKPALLEHHBIE HOHHBIE YPABHEHUSI pEaKLui
XUMUS U OKpy’Karolas cpeja

BemectBa u Marepuansl B IIOBCEJHEBHOM JKHM3HU 4YeloBeKa. besomacHoe
HCIOJIb30BaHNE BEIIECTB M XUMHUYECKHX peaklui B J1abopaTopuu U OBITY.

HepBa;I IOMOIIb ITPHU XUMHUYCCKUX OKOI'aX U OTPABJIICHUAX

XUMHUYECKOE 3arpsi3HEHHWE OKpyKaromed cpefapl (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TIOYBBI, BO3/yXa M BOJOEMOB), CIIOCOOBI €ro MpeaoTBPAIICHHS
[IpenenpHas nomyctumasi kouueHTpanus BemecTB (IIK). Pomp xumuu B
pEeIIeHUN JKOJOTHYECKUX TMpobieM. YcuiaeHue mapHUKOBOTO dddekTa,

Pa3spymi€cHUC O30HOBOI'O CJI0A

[Ipumenenue cepsl, azota, hocdopa, yriepoaa, KpeMHUS U UX COSAMHEHUN B
OBITYy, MEIWIIMHE, MPOMBIIUICHHOCTH M CEIhCKOM X03siiicTBe. [IpuMeHeHue
METaJUIOB M CIUIaBOB (CTajb, YyT'yH, AIOPATIOMUHUNA, OpoH3a) B OBITY H
MPOMBIINIJICHHOCTH UX COC,ZLI/IHGHI/II‘/JI. Iloustue o KOppO31uu METAJIJIOB, OCHOBHELIC

CIOCOOBI 3aIIUTHI UX OT KOPPO3UHU

6.4

[IpupomHble MCTOYHUKH YTJIEBOAOPOAOB (yroib, MPUPOAHBIA Ta3, HEQTH),

MPOYKTHI UX MepepadoTku (OEH3UH), UX PO B OBITY U MPOMBIIUICHHOCTH
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HepBOHa‘-IaJIbeIG MIOHATHSL 00 OPraHM4YCCKHUX BCIICCTBAX KaK O COCAMHCHUAX

yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJL, TJIMLIEPUH, YKCYCHas KHCII0Ta).

o [onsiTue 0 OMONOTrMYECKN BaXKHBIX BEILIECTBAX: )KUPaX, OEJIKaX, YIIIeBoJax — M UX
POJIH B )KU3HU YEJIOBEKa
7 Pacuérsr:
7.1 1o hopMynaMm XMMHYECKUX COCAMHEHUM
7.2 Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYCCKUM YPABHCHHSIM
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YUYEBHO-METOAUYECKOE OBECIHEHEHHUE OBPA30OBATEJIBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

» Xumus: 8-i kiacc: 6a30BbIN YPOBEHb: YUEOHUK; 5-€ U3/IaHue, TepepadoTaHHOE
IMabpuensu O.C., OctpoymoB WN.I'., CiankoB C.A. AxunonepHoe o61ecTBo «M3nareascTBo
«[Ipocemenuer,2024

* Xumus: 9-i kiacc: 6a30BbI YPOBEHB: yUeOHUK; S-€ U3/1aHue, nepepadoTaHHoe
Ia6puensu O.C., Octpoymos W.I'., CnagkoB C.A. AkimonepHoe o01iecTBo «M31aTenscTBO
«IIpocsemnienue»,2025

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

I'abpuensu O.C. u np., Xumus. 8-9 kiaccel. ba3obiit ypoBeHb. MeToauueckue
pexomeHnnauuu Kk yueonukam ['abpuensna O.C., Octpoymosa W.I'., Cnagkosa C.A. - M.:
[Ipoceemenue, 2023 - 81.

I'abpuensn O.C. u ap., Xumus. 8-9 kmaccel. ba3oBeiii ypoBeHb. MeTouueckoe mocodue K
yuebnukam O. C. I'abpuensna, U. I'. Octpoymona, C. A. Cnaakosa -- M.: [Ipocenienue,
2024 - 80.

['onuapyxk O.10., Xumus. 8-9 knaccel. bazoBelii ypoBenb. MeToguueckoe nocodue k YMK
Pymsurtuca I'.E, ®enpamana @.I'. - M.: Ilpocsenienne, 2025 - 128.

Acanosa JI. 1., Xumus. ba3zoBslii ypoBens. Metoanueckoe nocodue k YMK CIIO - M.:
[Tpoceemenue, 2024 - 80.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://resh.edu.ru

https://nsportal.ru

https://infourok.ru

https://multiurok.ru

https://edsoo.ru/mr-himiya
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