IHHOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma o xumuw i 00ydaromuxcst 9 kiracca coctaBiieHa Ha ocHOBe TpeboBaHuUi K
pe3yibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTeIbHON MTPOrpaMMbl OCHOBHOT'O 00IIIEr0 0Opa3oBaHusl,
npeacTaBieHHbIX B DenepaibHOM rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHapTe OCHOBHOTO OOIIIEro
o0pa3oBaHus, ¢ yIETOM paclpee€HHBIX 10 KJIacCaM MPOBEPSIEMBIX TPEOOBAHUHN K Pe3yJIbTaTaM OCBOCHHS
OCHOBHOM 00pa3z0oBaTeIbHON MPOrpaMMBbl OCHOBHOTO 00IIEro 00pa3oBaHUs U 3JIEMEHTOB COJICPKAHMU,
MIPEJCTAaBICHHBIX B Y HUBEPCATLHOM KOJIU(PHUKATOPE MO0 XMUMHUH, a TAK)Ke Ha OCHOBE [IpuMepHO IporpaMMel
BOCITUTaHMs 00y4arolUXCsl PU NOJTyYEHUH OCHOBHOTO 00111ero oOpasoBanus U ¢ yuérom Konnenmuu
MpenogaBaHus yueOHOTO IpeIMeTa « XuMHUs» B 00pa3oBaTeIbHBIX opranu3anusax Poccuiickoit deneparum,
pean3yronMx OCHOBHbBIE 00111e00pa3oBareabHble Mporpammel (yTB. Pemenuem Kosnerun
Munnpocsenienust Poccun, nporokost ot 03.12.2019 N I1K-48H).

OBILIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «XUMMS»

Bxknan yueOHoro npeaMera « XMMHA» B TOCTHXKEHHE 11€JIel OCHOBHOTO 0011ero 00pa3oBaHusi 00ycI0BICH
BO MHOTOM 3Ha4e€HHUEM XUMHUYECKOM HAyYKH B ITIO3HAHWH 3aKOHOB MPUPO/JIbI, B PA3BUTHUU IMTPOU3BOAUTCIbHBIX
CHJI 001IIeCTBa M CO3JaHUH HOBOM 0a3bl MaTepUaIbHOM KYIbTYPBHI.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK PacIpoCTpaHuia CBOE BIMSHUE Ha BCE 00JIacTH
YeJI0BEYECKOTO CYIIECTBOBAHUS, 3a/1ajla HOBOE BUJIEHUE MUPA, CTajla HEOTHEMIIEMbIM KOMIIOHEHTOM
MHPOBOH KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM >KM3HH O0IIECTBA: 3HAHUE XUMUU CIIY’)KUT OCHOBOH /115t
(dhopMHUpOBaHMSI MUPOBO33PEHHUS YENIOBEKA, €ro MpeACTaBICHUI 0 MaTepruaibHOM €MHCTBE MUPA; BaXKHYIO
poJib UrparoT hopMUpyeMble XUMHEH MPEACTAaBICHHS O B3aUMOIIPEBPALICHUSIX SHEPTHH U 00 HBOJIIOLUN
BEIIECTB B MPUPO/JIC; COBPEMEHHAs! XUMUS HaIpaBjieHa Ha pelleHre riI00albHbIX TPOOIeM YCTOMUNBOTO
Pa3BUTHUS YEJIOBEUECTBA — CHIPhEBOM, SHEPTeTUUECKOU, TUILIEBOM 1 3KOJIOTHUECKON 0€30MacHOCTH, MPoOiIeM
3/IpaBOOXpaHEHHUSI.

B YCIOBHUAX BO3paCTarOMICro 3SHAYCHU XUMHUH B JKU3HU 06HleCTBa CYIIECTBECHHO ITOBBICHIIACH POJIb
XHUMHYCCKOT'O O6pa3OBaHI/I$I. B mmane conyaan3an OHO ABJIICTCA OOHUM U3 YCJ'IOBI/Iﬁ (bOpMI/IpOBaHI/ISI
HUHTCJUICKTA JIMYHOCTHU U TAPMOHHUYIHOT'O eé Pa3BUTHA.

COBpeMCHHOMy YCJIOBCKY XUMHNYCCKUC 3HAHUA H606XOI[I/IMBI JIIA HpI/I06peTeHI/I$I O6H_I6KYJ'IBTypHOl"O
YPOBH:, IMO3BOJIAOMICTO YBEPCHHO TPYAUTHCA B COIUYME U OTBCTCTBCHHO Y4aCTBOBATH B MHOI‘OO6p33HOI71
KHU3HHU O6I.H€CTB8., AJIs1 OCO3HAHUA BA)KHOCTHU PAa3yMHOI'O OTHOIICHUA K CBOEMY 3I0POBBIO U 3I0POBBIO
APYTHUX, K OKPY)KaIOH_Ieﬁ HpHpOI[HOﬁ cpeac, 1A rpaMOTHOT'O TIOBEACHU A ITPHU UCIIOJIb30BAHHUH PA3JIMIHBIX
MaTCprajioB U XUMHUYCCKUX BCIICCTB B MOBCEIHECBHOM >KHU3HU.

Xumuueckoe 00pa3oBaHUe B OCHOBHOM IIIKOJIE SIBJISIETCSt 6Q30BBIM MO OTHOILIEHHIO K CUCTEME OO0IIero
XUMUYecKoro oopazoBanus. [103TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO peaiu3yeT NpHUcyIre o0ImeMy
XHUMUYECKOMY 00pa30BaHUIO KIFOUEBbIE IEHHOCTH, KOTOPbIE OTPa)KaIOT roCylapCTBEHHbIE, OOIIIECTBEHHBIE U
WH/MBUyaJIbHbIE TOTPEOHOCTH. DTUM OIpeesieTcs CYLHOCTh 001Iel cTpaterun 00y4eHus, BOCIIUTaHUS U
pa3BUTHS 00yUarOIUXCs CPECTBAMU YUEOHOTO MpeaMeTa « XUMHUS.

N3yuenne npeamera: 1) ciocoOCTBYET peaan3aliii BO3MOXKHOCTEH JUIsi caMOpa3BUTHS M POPMUPOBAHUS
KYJIBTYPBI TUYHOCTH, €€ 0011el 1 (YyHKIIMOHATBHOM IrPaMOTHOCTH; 2) BHOCHUT BKJIaJ B (POPMUPOBAHUE
MBIIIUIEHUS] ¥ TBOPYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOSATEIILHON y4eOHOM
JEeATeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIE0BATEILCKUX YMEHHM, HE0OX0AUMBIX KaK B IIOBCEIHEBHON
KHU3HH, TaK ¥ B TPO(PECCHOHATLHOMN IeATENFHOCTH; 3) 3HAKOMUT CO CHEU(PHUKON HAyYHOTO MBILIUICHUS,



3aKJIaZIbIBACT OCHOBBI LICJIOCTHOTO B3TJIAa HAa CAMHCTBO IIPUPOJALI U YCIIOBCKA, ABJIACTCSA OTBCTCTBCHHBIM
3TarnoM B (GOPMUPOBAHNH €CTECTBEHHO-HAYYHOU rPaMOTHOCTHU MOAPOCTKOB; 4) CrIocOOCTBYET
(bOpMI/IpOBaHI/IIO HCHHOCTHOI'O OTHOIICHUA K €CTCCTBCHHO-HAYYHBIM 3HAHUAM, K IIPUPOAC, K YCIIOBCKY,
BHOCHT CBOH BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHME IIKOJIbHUKOB.

Haspannple HampaBieHUs B 00yICHUH XUMHUH 00SCIICUUBAIOTCS CIICIIU(PUKON CONCpKAHUS TIPEIMETa,
KOTOpBIﬁ ABJBICTCA NCAArOrn4CCKU aJali TUPOBAHHBIM OTPaKCHUEM 6a3oBoit HAayKU XMMHWU Ha OHpCI[CHéHHOM
arane €€ pa3BUTHSL

Kypc xumun 0CHOBHOI HIKOJIBI OPHEHTUPOBAH HA OCBOCHUE 00YJAIOIIMMHCS OCHOB HEOPraHUYECKOM
XMMHUHU U HCKOTOPBIX MTOHATHH U CBGI[GHI/Iﬁ 00 OTACJIBHBIX o0BeKTax OpFaHI/IquKOﬁ XHUMHU.

CrpykTypa conep:kaHus rnpeamera copMHUpOBaHA HA OCHOBE CUCTEMHOIO MOAX0/a K €r0 U3Y4EHHUIO.
ConepmaHI/Ie CKJIaJIbIBACTCA U3 CUCTEMBbI TIOHITHH 0 XUMHUUECKOM DJIEMEHTE 1 BEUICCTBE U CUCTEMBI HOHSTHH
0 XUMHUYECKOH peakiuu. O6e 3T CUCTEMBI CTPYKTYPHO OpraHU30BaHbl 10 MPUHIIUITY [1OCIIEI0BATENILHOTO
Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX MPEJICTABICHUM pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
Y4EHHMS KaK OCHOBBI BCETO €CTeCTBO3HaHus, ypoBHs [lepnoauueckoro 3akona /. 1. MenneneeBa kak
OCHOBHOTI'O 3aKOHAa XMMUHU, YIYCHHA O CTPOCHUU aTOMa U XUMHYECKOH CBiA31, HpeI[CTaBJ'IeHI/Iﬁ 00
JIEKTPOIUTUYECKOM TUCCOLUALIMY BEIIECTB B pacTBOpax. TeopeTndeckue 3HaHUs pacCMaTPUBAIOTCS Ha
OCHOBE AMIIMPUYECKH MOTYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATENIBHO OT OJIHOTO
YPOBHS K JIpYTrOMY, BBITIOJIHSASA (YHKIIMH OOBSICHEHUS U IPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUS U
BO3MOYKHOCTEH MPAKTHYECKOI'0 IPUMCHCHUS U TMMOJTYYCHUA N3Yy4aCMbIX BCIICCTB.

Takas opranusans cofepxKaHus Kypca criocoOCTBYET MPEICTaBICHUIO XUMUYECKOW COCTaBIIAIONIEN
Hay4YHOU KapTHUHBI MUpa B JIOTUKE €€ CUCTEMHOM Npupoibsl. Tem caMbIM oOecrieynBaeTcsi BO3MOKHOCTD
(dbopMupoBaHUs y 00yHarOmUXCs IEHHOCTHOTO OTHOUIECHUS K HAYYHOMY 3HAHUIO U METOJ[aM TO3HaHUS B
Hayke. BaxHO Takxke 3aMEeTHTb, YTO OCBOEHHE COAEPKAHUS Kypca MPOUCXOAUT C MPUBJICUEHUEM 3HAaHUH U3
paHee U3y4eHHBIX KypcoB: «OKpyx)aronui Mup», «buosorus. 5—7 knaccel» U «Pu3uka. 7 Kiaccy.

HOEJX U3YYEHUSA YYEBHOI'O ITPEJJIMETA «XUMMUS»

K HampaBiieHHIo nepBoCTENeHHOM 3HAUMMOCTH MIPU peasin3ay 00pa3oBaTeNIbHBIX (YHKIIHMHM peaMeTa
«XUMHUSD» TPAAUIIMOHHO OTHOCAT (POpMUpOBaHKE 3HAHUN OCHOB XMMHUYECKOI HayKH Kak 00J1acTh
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JEeSITEIbHOCTH YEJIOBEKa U KaK OJIHOTO U3 KOMIIOHEHTOB
MHUPOBOM KyJIbTYpHL. 3a/1a4ya MpeAMeTa COCTOUT B POPMUPOBAHUN CUCTEMbI XUMUYECKIX 3HAHUNA —
BOKHEHIINX (PAKTOB, MOHATHI, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUI, JOCTYITHBIX 0000IIeHUI
MHPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HayKy, 3HAHUH O HayYHBIX METOJIaX U3YYEHHUS BEIECTB U
XMUMHUYECKUX PEaKLUi, a TaKke B (OPMUPOBAHUM U PA3BUTUU YMEHHI U CIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX
C TUIaHUPOBAaHUEM, HAOIIOACHUEM U IPOBEJICHUEM XUMHUECKOTO IKCIIEPUMEHTA, COOIIIOICHUEM TPABUIT
0€30MmacHOT0 00paIeHHs C BEIIECTBAMU B IIOBCETHEBHOM KU3HHU.

Hapsny ¢ aTuM nenu u3ydeHus npeaMeTa B porpaMMe yTOUHEHbI M CKOPPEKTHUPOBAHBI ¢ Y4ETOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero 00pazoBanus. Ceroans B 00pa3oBaHUM 0COO0 3HAUNMOMN
MPU3HAETCS HAMIPABJICHHOCTh O0OYyYeHMs Ha pa3BUTHE U CaMOpPa3BUTHE JIMYHOCTH, (POPMHUPOBAHUE €€
MHTEJUIeKTa U 0011eil KynbTypbl. OOydeHne yMEHHUIO YUUTBHCS M NPOJI0JIKaTh CBOE 0Opa3oBaHue
CaMOCTOSITEJIbHO CTAHOBUTCS OJTHOM M3 BaXKHEHIINX (DYHKIMHA y4eOHBIX MPEAMETOB.

B cBs13u ¢ 5TUM IpU U3yUEHUU IpeaMeTa B OCHOBHOM HIKOJIE JOMUHHUPYIOIIee 3HaYeHHe MPUoOpenn TaKkue
LIeNIH, KaK:

(hopMHUpOBaHKE UHTEIIEKTYaTIbHO PA3BUTOMN IMYHOCTH, TOTOBOM K cCaMO0Opa30BaHUIO, COTPYAHUYECTRY,
CaMOCTOSITEILBHOMY IPUHATUIO PEIICHUI, CIIOCOOHOM aTanTUPOBATHCS K OBICTPO MEHSIFOIIMMCS YCIOBUSM
JKHU3HH,



HaIpaBJICHHOCTh O0YYEHHUS HA CUCTEMAaTHUYECKOE MPUOOIIEHNE YHAITHXCS K CAMOCTOSTEIbHOM
MO3HABATEIBHOM JIEATETLHOCTH, HAYYHBIM METOaM MO3HAHUA, (POPMHUPYIOIIMM MOTHUBALIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUU;

obecrieueHne yCIoBHii, CIOCOOCTBYIONTUX MPHUOOPETEHUIO 00YJAIOIIUMHUCS OTIBITA Pa3HOOOPa3HOIMA
JEATeIbHOCTH, TIO3HAHUS U CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KITFOUEBBIX KOMIIETCHIINH ), UMEIOIIIX
YHHUBEPCAIbHOE 3HAYCHUE JUTS PA3IMYHBIX BUAOB JEATEILHOCTH;

(dbopmupoBaHre yMEHHI OOBSICHITD U OLIEHUBATH SBJICHUS OKPY)KAIOIIETO MUpa Ha OCHOBAHWUY 3HAHUH U
OTIBITA, TIOJTYYEHHBIX TP U3YUYECHUH XUMHUU;

(dopmupoBanue y 00yJaronuxcsi T'YMaHUCTUYECKAX OTHOIICHUH, MOHUMAaHUS IEHHOCTH XUMUYECKUX
3HAHUMN U1 BBIPAOOTKH 3KOJIOTHYECKH LI€JIECO00pa3HOro MOBEACHUS B OBITY U TPYIOBOM JIEATEIBHOCTH B
LEJISIX COXPAHEHHS CBOETO 3/I0POBBS M OKPYKAIOIIEH TPUPOTHOMN CpPEJIbI;

pa3BUTHE MOTHUBAIIUH K 00YUEHHIO, CTOCOOHOCTEH K CAMOKOHTPOJIIO i CAMOBOCIIHTAHHIO Ha OCHOBE
YCBOEHUS 00I€4eTI0BEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(UIIS 1 HAPaBIEHHOCTH
JabHENero o0y4eHus.



COJAEPKAHME YYEBHOTI'O ITPE/IMETA

BemecTBO M XUMHYeCKas peakuusa

[lepuoauueckuii 3akoH. [leproauueckas cuctema xumuueckux aemenToB J. 1. Menneneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNUHU CBOMCTB XMMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX NMEPHOJIOB, KAJIUS,
KaJIbLIUSl U UX COEIMHEHUH B COOTBETCTBUU C MOJIOXKEHUEM 1eMeHTOB B [leproauueckoii cucreme u
CTPOEHHEM UX aTOMOB.

CrpoeHnue BeliecTBa: BUIbl XUMUYECKON CBA3HU. THIIBI KPUCTAIIIMYECKUX PELIETOK, 3aBUCUMOCTh CBOMCTB
BEIIECTBA OT TUIA KPUCTAIINYECKON PEIETKY U BUJIa XUMUYECKOH CBSI3U.

Knaccudukanus 1 HOMEHKIIaTypa HEOPTraHUYECKUX BEUIECTB (MEXAyHapOaHAsl U TPUBUATIbHAS).
XUMHYECKHE CBOWCTBA BEUIECTB, OTHOCALINXCS K PA3IMYHBIM KJIacCaM HEOPraHWYECKUX COEIMHEHU,
IreHETUYEeCKasi CBA3b HEOPraHWYECKUX BELIECTB.

Knaccudukanus XuMHYeCKUX peakiuil o pa3aIndHbIM NPU3HaKaM (II0 YUCITy U COCTAaBY y4acTBYIOIIUX B
peaxkiuu BELIeCTB, M0 TEIJI0BOMY 3G (EKTY, 10 U3MEHEHHUIO CTENIEHEH OKUCIEHHSI XUMUYECKUX 3JIEMEHTOB,
10 00paTUMOCTH, IO YYACTHIO KaTalnu3aropa). DK30- U SHJAOTEPMUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHHUS.

[TonsiTie o ckopocTn XuMHUeckoi peakuuu. [lonsarue 06 0OpaTUMbIX U HEOOPATUMBIX XUMUYECKUX
peakusix. [IoHsATHE 0 TOMOTE€HHBIX U F€TEPOTEeHHBIX peakuusix. [[oHATHEe 0 XUMUYECKOM paBHOBECHUH.
@DaxTopsl, BIUSIOLINE HA CKOPOCTh XUMUYECKOM PEaKIMH U MOJIO)KEHUE XUMUYECKOTO PaBHOBECHSI.

OKHCAUTENBEHO-BOCCTAHOBUTEIbHBIE PEAKIINH, MEKTPOHHBIN 0aJaHC OKUCIUTENbHO-BOCCTAHOBUTEIBHON
peakiuu. CocraBiieHue YpaBHEHHM OKUCIUTEbHO-BOCCTAHOBUTENBHBIX PEAKLIUN C UCTIOIb30BaHUEM METOA
ANIEKTPOHHOTO OajaHca.

Teopust 3AEKTPOTUTUYECKON AUCCOIUALINU. DIECKTPOIUTHI U HE- AIEKTPOTIUTHI. KaTHOHBI, aHHOHBI.
MexaHn3M IUCCOIMALUY BEUIECTB C Pa3IMUHbIMU BUJIAMU XUMHUECKOH cBsi3U. CTeneHb AUCCOINAIINN.
CunbHbIe U cllabble AIIEKTPOJIUTHI.

Peakuuu nonHoro oOMeHa. Y cinoBusi NpoTeKaHUs peakuii HOHHOTO 0OMeHa, MOJIHbIE U COKPAIEHHbIE
HWOHHBIE YpaBHEHUS peakiuii. CBONCTBA KHCIIOT, OCHOBAHUM U COJIEH B CBETE MPEICTaBICHU 00
ANIEKTPOJIUTUYECKOM nuccouunanuu. KauecTBeHHble peakiiuy Ha HoHbL. [loHsATHE 0 ruaponause comeil.

XUMUYECKUH IKCTIEPUMEHT: O3HAKOMJICHUE C MOAESAMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUUECKUX
BEIIECTB — METAJUIOB U HEMETAJUIOB (TpaduTa U alMasa), CIOKHBIX BEIECTB (XJIOpHAa HATPus);
UCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEaKIMK OT BO3ACHCTBUS Pa3IMUHBIX (aKTOPOB;
HCCIIEIOBAHUE IEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIIECCa TUCCOIMALIUN KUCIIOT, IIeJoYel u coyei
(BO3MOYKHO HCIIOJIB30BAHUE BUICOMATEPHAIIOB); MIPOBEACHUE OIBITOB, WILTIOCTPUPYIOIIUX MPU3HAKU
MIPOTEKAHUS peakIiii HOHHOrO 0OMeHa (00pa3oBaHUe Ocajlka, BbIIeTICHHE ra3a, 00pa3oBaHUE BOJIbI); ONBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUi (TOpeHHE, pEaKkIMK Pa3ioKeHus,
COEJIMHEHUS); paclio3HaBaHUE HEOPraHMUYECKUX BEIECTB C MOMOIBIO KaUe€CTBEHHBIX peakIiil Ha HOHBI;
pELIeHNE YKCIEPUMEHTAIbHBIX 3a/1a4.

HeMeTanasl M X COeTHHEHUS

O6mas[ XapaKTCpUCTHUKaA I'aJIOrCHOB. OcobeHHOCTH CTPOCHUSA ATOMOB, XapaAKTCPHBIC CTCIICHU OKUCJICHUS.
CTpOGHI/IC n (I)I/IBI/I‘ICCKI/IC CBOMCTBaA IMMPOCTBHIX BEHICCTB — I'aJIOIT'CHOB. XHMHUYECKHE CBOMCTBA Ha nmpumMepe
XJIopa (B3aHMOHef/'ICTBH€ C MCTaJlliaMH1, HCEMCTaJlllaMU, H.[CJ'IO‘IE[MPI). XJ'IOpOBOIlOpO)I. ConsHas KHUCJIO0Ta,
XUMHWYCCKHEC CBOﬁCTBa, MOJIYYCHUC, IPUMCHCHUC. I[CﬁCTBHG XJIOpa U XJIOpOBOJOPOAA Ha OpraHu3mM
yelloBeka. BaxkHelinme XJIOpUJbI U UX HAXOXKJIACHUC B ITPUPOJC.



Oomas xapakTepuctuka 31eMeHToB VIA-rpymmnel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTETIEHU
OKHCJICHHUS.

Ctpoenue u Gpu3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AJUIOTPOTIHBIE MOTU(PHUKAIINN
KHCJIOpOJa U cepbl. XUMUYECKHE CBOKCTBA cepbl. CepoBOAOPOA, CTpOEHHUE, (PU3MUECKUE U XUMUUECKUE
cBoiicTBa. OKCUIBI Cephl KaK MPEICTaBUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3HUECKUE U
XUMHYECKHE CBOUCTBA (00IIME KaK MPEICTAaBUTENS KIIacca KUCIIOT U crielu(UIecKie). XUMUIECKHE
peaKIuy, JIeXxaliue B OCHOBE MPOMBIIIUICHHOTO CIIOC00a Mory4eHust cepHoil kucnotsl. [lpumenenne. Comu
CEpHOI KUCIIOTHI, KAYECTBEHHAs peakius Ha cynbdar-uon. Haxoxaenue cepsl v €€ COeTMHEHHI B TIPUPOJIE.
XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH cpeibl COEUHEHUSIMU CEpBhI (KUCIOTHBIE JOXKIU, 3arpsiI3HEHHUE
BO3/IyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEA0TBPAILICHHUS.

OO0mas xapakTepucTuka AMeMeHTOB VA-Tpyriibl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC CTEIICHU
OKHCJICHHUS.

A30T, pacnpocTpaHeHue B IpupoJie, pusndeckre u XuMuyeckue cBoiictea. KpyroBopor a3ora B npupoe.
AmMuak, ero (puznyecKkue 1 XuMUYecKre CBOWCTBa, NoJyyeHue u npumeHeHue. Coiau aMMOHUS, UX
¢buznueckue U XuMHUYeCKHe CBONWCTBA, MpuMeHeHue. KauecTBeHHas peakiysi Ha MOHbI aMMOHUS. A30THas
KHCJIOTa, €€ Mody4yeHue, (u3nuecKkue 1 XuMu4yeckue cBoicTBa (00mMe Kak npeAcTaBUTENs Kiacca KUCIOT U
cnenuduueckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KAUECTBE MUHEPAIbHBIX YI00pEeHUH.
XUMHYECKOe 3arpsi3HEHUE OKPYXKAIOUIeH cpeibl COETMHEHUSIMU a30Ta (KUCIOTHBIE JOKIH, 3arpsi3HEHHE
BO3]lyXa, MIOYBBI U BOJIOEMOB).

docdop, amtorponHbie Moaudukanuu Gochopa, puznueckre u xuMudeckne cBocTra. OKcu
docdhopa(V) u pochopnas kuciora, pu3MUECKHE 1 XUMUYECKUE CBOMCTBA, Moy4deHue. Mcrnonp3oBanue
(docharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mras xapakrepuctuka 31eMeHToB [V A-rpynmnbel. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHBIC CTECTICHH
OKHCJICHUS.

VYrnepon, aluioTponHble MOAU(UKAIINY, PAaCIPOCTPAHEHHE B IPUPOE, (GU3NUYECKUE U XUMUYECKHE
cBoricTtBa. Ancop6mus. KpyroBopot yriepona B npupoe. OKCuabl yrieposaa, ux GU3ndecKue 1 XUMHUIECKUE
CBOICTBa, IeHICTBUE HA KUBbIE OPraHU3MBIL, IOJYyYEHHE U IPUMEHEHHE. DKOJIOTHUeCKUe MPOoOIIeMbl,
CBsI3aHHbIE ¢ OKcuJoM yriepoaa(IV); runoresa rio6aibHOTO NOTEIICHUS KIIMMATa; MapHUKOBBIN 3 (deKT.
VYroapHas KUCIOTa U €€ CONU, UX (PU3NYECKHEe U XMMHUYECKUE CBOICTBA, MOJyYeHUE U IPUMEHEHHE.
KauectBenHas peakiuus Ha kapOoHaT-HOHBL. Vcnonb3oBaHue KapOOHATOB B ObITY, MEAUIIMHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO35HCTBE.

[lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUIX yriepoaa (MeTaH, 3TaH,
STHJIEH, alleTUJICH, 3TaHOJI, MIUIIEPUH, YKCyCcHas KucinoTa). Mx coctaB u xumuueckoe crpoenue. [lonsatue o
OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: KUPAX, OENIKaxX, YrlieBOJaX — U UX POJIH B KU3HU YEIIOBEKA.
MartepuanbHO€ €JMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COETUHEHUH.

Kpemuuii, ero ¢usndeckue u XMMHUECKUE CBOICTBa, MoyuyeHue u npumeHeHne. CoeqMHeHUs KpeMHUs B
npupoae. O6uue npeacrasienus o6 okcuae kpeMuusa(IV) u kpemuueBoit kucnore. CUIHKaATHI, UX
WCII0JIb30BaHKE B OBITY, MEIUIIUHE, IPOMBIIUICHHOCTH. BaskHel e CTpOUTENbHbIE MaTepHAIIbl: KEPAMUKA,
CTEKJIO, LIEMEHT, O0eTOH, kene300eToH. IIpo0ieMbl 6e301macHOro UCTOIb30BaHMUS CTPOUTEIBHBIX MAaTEPHAJIOB
B IIOBCEJIHEBHOM KU3HHU.

XUMHUUECKUH 3KCIIEPUMEHT: U3yueHHe 00pa3[0B HEOPTaHMUECKUX BEIIECTB, CBOMCTB COJITHON KUCIIOTHI;
MPOBEJICHUE KaUeCTBEHHBIX PEAKIINI Ha XJTOPUI-UOHBI M HAOIIO/IEHUE MPU3HAKOB UX MPOTEKAHMS; OMBITHI,
oTpakarolye pU3nIeckue 1 XMMUYECKHe CBOMCTBA TajlOr€HOB U UX COCTMHEHUH (BO3MOKHO HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB); O3HAKOMJIEHHE ¢ 00pa3IiaMu XJIOPHJIOB (TaJOreHUI0B); O3HAKOMIIEHHE ¢ 00pa3LaMu
cephl U €€ COeTMHEHUIMH (BO3MOKHO MCIOJIb30BaHHE BUICOMATEpHAIOB); HAOIIOIEHHE MTpolLiecca
oOyrinuBaHUs caxapa Mo JeHCTBHEM KOHIIEHTPHUPOBAHHON CEPHOM KUCIIOTHI; M3YUEHHE XUMHUECKHUX
CBOMCTB pa30aBICHHOMN CEPHOI KUCIOTHI, MPOBEACHNE KAYECTBEHHON PEaKINK Ha CylIb(paT-uoH U



HaOJroIeHNe MpU3HaKa e€ MPOTEeKaHUs; O3HAKOMIIEHHE ¢ (PM3NYECKUMU CBOMCTBaMHU a30Ta, pocdopa u ux
COeMHEHUH (BO3MOXHO HCIIOJIb30BaHUE BUIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (hOCcPOpPHBIX
yaoOpeHuii; noixydeHue, cobupanue, pacro3HaBaHue ¥ U3y4eHHE CBOMCTB aMMHaKa; MPOBEACHUE
Ka4eCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (pocdaT-nuoH U U3ydeHue MPU3HAKOB UX MTPOTEKAHMS,
B3aMMO/ICIICTBHE KOHLIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEJIbIO (BO3MOKHO HCIIOIB30BAHUE
BHJICOMATEPUANIOB); H3yUCHHUE MOJICNICH KPUCTAIUTMYECKUX PEIIETOK anmasa, rpadura, QysuiepeHa;
03HAaKOMJIEHHUE C IPOLIECCOM a/IcOPOLIMHN paCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIJIEM U YCTPOUCTBOM
IIPOTUBOTra3a; Mojay4YeHrue, CoOupaHue, paclo3HaBaHue U U3y4YEHUE CBOMCTB YIJIEKUCIIOTO ra3a; IpOBEACHNE
KaueCTBEHHBIX peakluil Ha KapOOHAT- U CUIIMKAT-UOHBI U U3yUEHHE NPU3HAKOB UX IIPOTEKAHMUS;
03HAaKOMJIEHHUE C MPOAYKIHEN CUIIMKATHOM MPOMBIIIJIEHHOCTH; PEILIEHUE SKCIIEPUMEHTANIBHBIX 33/Ja4 110 TeEMeE
«BaxxHenmue HeMeTauIbl U UX COCIUHEHUS.

MeTaajibl 4 HX COeAMHEHHS

OO6mast XxapakTepUCTHKa XUMUUYECKUX AIIEMEHTOB — METaJUIOB Ha OCHOBAHUU WX TMOJIOKEHUS B
[Tepuoanueckoii cucreme xumuueckux emeHToB JI. 1. MenneneeBa u ctpoenus aromoB. CTpoeHue
MeTa/uIoB. MeTayuindeckasi CBA3b M METaUIMUeCKasi KpUCTAIUTUeCKas peméTka. DIEKTPOXUMUYECKUN Psi
HanpspKeHUH MeTaisioB. Pu3ndeckre 1 XMMUYECKHe CBOMCTBA MeTaJuIoB. O01ue crnocoObl MOTydYeHUs
MeTauioB. [IoHATHE O KOPPO3UH METAIIJIOB, OCHOBHBIE CTIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBsl (CTalb,
YYI'yH, AIOpATIOMUHUHN, OpOH3a) U UX TPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[lerounbie MeTaibl: TONI0)keHue B [lepuoanyueckoit cucreme xumuyeckux 3ineMeHToB 1. 1. Menaeneena;
CTPOCHHE UX aTOMOB; HAX0XJACHHE B Mpupoae. Pu3nueckre 1 XMMUIECKHE CBOMCTBA (Ha MpuMepe HaTpUsl 1
kanus ). OKCUABI U THAPOKCUIBI HATPUA U Kanus. [[puMeHeHHe MEeI0YHbIX METAJIJIOB M UX COCTUHECHUM.

[IlerouHO3EMENBHBIE METAJUIBI MATHUW U KaJIbIIUN: TI0JIO)KEeHHE B [lepnoauyeckoil cucteMe XuMHYECKUX
anemeHnToB JI. 1. MenpeneeBa; cTpoeHre X aTOMOB; HaX0XKAEHUE B pUpoie. PU3NYECKHE U XUMUYECKUE
CBOMCTBA MarHus U KaJblus. BaxHelmme coequaeHns Kalbus (OKCHI, THAPOKCUI, coin). JKECTKOCTh
BOJIBI M CITOCOOBI €€ yCTpaHEHUS.

Amomunnil: nonoxenue B [lepronnueckoit cucreme xumuyeckux sneMeHToB . Y. Menneneena;
CTPOCHHE aToMa; HaXxOX/JeHue B pupojie. Dusndyeckne 1 XUMHUYECKUE CBOMCTBA alIFOMUHUA. AMpoTepHBIE
CBOICTBa OKCHAA U THAPOKCHUAA AITFOMUHUS.

Keneso: nonoxenue B [leproanueckoit cucreme xumuueckux sneMeHToB /. 1. MenneneeBa; ctpoeHue
aToMa; HaXOXKJIeHHE B Ipupoie. Pu3nueckue 1 XMMUUYECKUEe CBOMCTBA Kese3a. OKCUAbl, TUIPOKCUIBI U COJIU
xene3a(ll) u xenesa(lll), ux cocras, CBONCTBA U TOJIyUYCHHUE.

XHUMHYECKUH DKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3IiaMy METAJNIOB U CILIaBOB, UX (PHU3NUECCKUMH
CBOMCTBaMH; U3y4CHHUE PE3YABTATOB KOPPO3HH METAIIOB (BO3MOKHO UCHIOJIB30BaHUE BUACOMATEPUAIIOB),
0COOEHHOCTEH B3aMMOICHCTBHS OKCHA KaJIbIUs U HATPHUS C BOJAOK (BO3MOYKHO HCITOIb30BAaHHE
BHJICOMATEPHAJIOB); HCCIEIOBAHUE CBOMCTB KECTKON BOJIBI; IMPOIIECCa TOPSHHMS JKelle3a B KUCIOPOIe
(BO3MOXHO HMCIOJIB30BAaHUE BUACOMATEPUAJIOR); TIPU3HAKOB IMPOTCKAHUS KAaU€CTBEHHBIX PEAKIIUK HAa HOHBI
(MarHus, Kanblus, aTlOMUAHUs, IHHKA, xKene3a(ll) u xenesza(Ill), menu(Il)); HabnroaeHre U onMcaHue
MPOLIECCOB OKPAIIMBAHMS IJIAMEHN HOHAMH HATPUS, KU U KaJbIUs (BO3MOKHO UCTIOJIB30BaHUE
BHJIEOMATEPHUANIOB); HCcCIe0BaHNEe aM(OTEPHBIX CBOMCTB THAPOKCH/IA AIFOMUHHUS U THIPOKCH/IA ITMHKA;
pelieHue YKCIepUMEHTAIbHBIX 33/1a4 10 TeMe «BakHeline MeTauibl U UX COSUHEHUSD.



Xumus 1 OKpy:Kawuas cpeaa

HoBsie maTepuaisl 1 TeXHOJIOTMU. BelecTBa u Marepralibl B IOBCEAHEBHOM )KU3HH YEJIOBEKA. XUMUS U
310poBhe. bezomacHoe ncnoab30BaHue BEIECTB U XUMUUYECKUX peakiuii B ObITy. [lepBast momoris mpu
XMUMMUECKUX OKOrax U oTpaBiaeHUsIX. OCHOBBI 3KOJIOTHYECKON IPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE
OKpyXarolen cpeabl (peaenbHas nonycrumas Konuentparus emiects — [1/1K). Posis xumuu B pemenun
9KOJIOTUYECKUX TTPOOIIEM.

[IpupoaHble HCTOYHUKH YTIIE€BOJA0POJOB (YroJib, IPUPOIHBIN ra3, HEPTh), IPOAYKThI UX MEPEPAOOTKH, UX
POJIb B OBITY ¥ IPOMBIIIIICHHOCTH.

XUMHUYECKUH KCIIEPUMEHT: U3y4eHHE 00pa31i0B MaTEpUajIoB (CTEKIIO, CIUIaBbl METAJIIIOB, IOJMMEPHBIE
MaTepuabl).

Me)l(l'[pe}]MeTHble CBH3N

Peanu3zanus MeXnpeaMeTHBIX CBS3€H PU U3yYEeHU U XUMHHU B 9 Kilacce OCYILECTBISETCS Yepes
HUCITOJIB30BAHUEC KaK O6HII/IX €CTCCTBCHHO-HAYYHBIX HOH?ITHI;'I, TaK U HOH?ITHfI, ABJISIOIINXCSA CUCTEMHBIMU 1JI51
OTACJIBHBIX MPEAMETOB €CTECCTBCHHO-HAYYHOT' O IIUKIIA. Peanmaunﬂ MCKITPECAMETHBIX CBsI3el IIpH U3YUCHUHN
XHMHH B 9 KJIacce OCYIIECTBIISIETCS Yepe3 UCIOJIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYUHBIX TIOHITHIA, TaK U
HOHSITI/II\/'I, ABJIAIONIUXCA CUCTEMHBIMU JJIS1 OTACIIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO11ue ecTecTBEHHO-HAYUHbIE MOHATUSA: HAyYHbIN (DaKT, TUIOTE3a, 3aKOH, TEOPHUs, aHAJIU3, CHHTES,
KJTaCCU(UKAIUS, IEPHOMIHOCTD, HAOIOICHHE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, H3MEPEHUE, MOJICITh,
SIBJIEHUE, TAPHUKOBBIN 3((HEKT, TEXHOJIOTHSI, MaTEpUaIbL.

duszuka: Marcpus, aToM, SJICKTPOH, ITPOTOH, HeﬁTpOH, HOH, HYKJIMO, U30TOIIBI, PaIMOAKTUBHOCTD,
MOJIEKYJA, AJIEKTPUUECKHM 3apsi]l, IPOBOJAHUKH, MOITYIPOBOAHUKH, TUIIEKTPUKHU, (OTOIIEMEHT, BEUIECTBO,
Tes0, 00BbEM, arperaTHOe COCTOSTHUE BEILleCTBA, ra3, PaCTBOP, PACTBOPUMOCTh, KpUCTaJUINYECKasi pereTka,
CIUIaBbl, (PU3NYECKUE BEIUYUHBI, €IUMHUIIBI U3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, MJIaHETHI, 3BE3/IbI,
CounHite.

buonorus: dotocunres, nprxanue, onocdepa, IKoCUCTEMa, MUHEPAITbHBIE YI0OpEHUS, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEPAIbL, TOPHBIE OPO/IbI, OJIE3HBIE HCKOMIAEMbI€, TOILIIMBO,
BOJTHBIE PECYPCHI.



IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI

W3yuenne xumMuu B 9 Kiacce HaNpaBJIeHO Ha TOCTH)KEHUE 00YJaIOIMMHUCS JTMYHOCTHBIX, METAIPEMETHBIX
Y TIPEAMETHBIX PE3yIbTaTOB OCBOCHUS YU€OHOTO TIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE PE3yNbTAaThl OCBOEHUS MPOrPAMMbl OCHOBHOT'O 00I11€T0 00pa30BaHuUsl JOCTUTAIOTCS B XO€
00y4eHHs XUMUU B €TUHCTBE yIeOHOW U BOCITUTATENBHON JesiTeTbHOCTH OpraHu3anuy B COOTBETCTBHH C
TPaJULMOHHBIMHU POCCUHCKUMU COLMOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU
B 0011[eCTBE MpaBUIIaMH 1 HOpMaMU NIOBEAECHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHMSI, CAMOPA3BUTHS
Y COIMATN3AlMNA 00YJarOIIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:

IIaTprnoTHYeCcKOro BOCIMTAHUSA

1) LEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U Hay4HOMY HaclleuIo,
MMOHUMAaHMsI 3HAUE€HUsI XUMUYECKON HayKHu B )KM3HU COBPEMEHHOT'0 00IIeCTBa, CIOCOOHOCTH Ba/IETh
JOCTOBEPHOM MHPOpPMAIMEl 0 MepeoBbIX JOCTHKEHHUSIX U OTKPHITUSIX MUPOBOM U OTE€UECTBEHHONW XUMHUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTpONCTBE MHpa U 00IIECTBA;

I'paxmaHcKoro BOCIMTAHUS

2) MMpEACTAaBJICHUA O COMUAJIBHBIX HOpMax U NpaBrujiax MEKINYHOCTHBIX OTHOIIICHU B KOJIJICKTUBCE,
KOMMYHUKAaTUBHON KOMITETEHTHOCTH B OOIIIECTBEHHO TOJIE3HOM, YI€OHO-UCCIIE0BATEIHCKOM, TBOPUECKON 1
JPYTrUX BUAAX JEATEIbHOCTH; TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOM IEATEIILHOCTH MPH BBIOJHEHUU
y4eOHBIX, I03HABATEIbHBIX 33/1a4, BHIMOJIHEHUN XUMUYECKUX HKCIIEPUMEHTOB, CO3/1aHUN YIEOHBIX TPOEKTOB,
CTpEeMJICHHS K B3aMMOIIOHUMAaHHUIO U B3aMMOTIOMOIIIM B MpoLiecce 3TON yueOHO 1esTelbHOCTH; TOTOBHOCTH
OIICHUBATh CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBAPHUIIIEH C MO3UIIMN HPABCTBEHHBIX U ITPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

ILleHHOCTH HAYYHOT O O3HAHUS

3)  MUPOBO33PEHYECKUX MPEICTABICHUN O BEIIECTBE U XUMUUYECKON PEAKIINH,
COOTBETCTBYIOIIMXCOBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTaBIISAIOIIUX OCHOBY JIJIsl TOHUMaHUS
CYIIHOCTU HAyYHOM KapTUHBI MUPA; MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IIPUPO/IBI,
B3aMMOCBSI35X YEJIOBEKA C IPUPOIHOM Cpeioi, O PO XUMHH B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

4)  mo3HaBaTeNbHBIX MOTHBOB, HAMPABICHHBIX HA MMOJyYE€HUE HOBBIX 3HAHHI 110 XUMUHU, HEOOXOIUMBIX
UII00BSICHEHUS HAa0JI0IaEMBIX MPOIIECCOB U SIBJICHMIA;

5)  mo3HaBaTenbHOU, MHGOPMAIMOHHON U YUTATEIHCKON KYIbTYPHI, B TOM YHUCIIE
HABBIKOBCAMOCTOSITENILHOM pabOThI ¢ y4eOHBIMU TEKCTaMHU, CIIPABOYHON JTUTEPATYPOM, TOCTYITHBIMH
TEXHUYECKUMU CPEJICTBAMU WH(POPMAIITMOHHBIX TEXHOJIOTHIA;

6) wuHTepeca K 00YYEHHIO U MMO3HAHUIO, JTF0O03HATEIBHOCTH, TOTOBHOCTH U CLIOCOOHOCTH
KcaM0o00Opa30BaHUIO, MPOEKTHON U UCCIEA0BATEIbCKON IEATEIHHOCTH, K OCO3HAHHOMY BBHIOOPY
HaIMpPaBJICHHOCTH U YPOBHS OOy4YeHHUsI B JajbHEHIIIEM;

®opMHUPOBaHUS KYJbTYPbI 310POBbS

7) 0co3HaHMS IEHHOCTH >KU3HU, OTBETCTBEHHOT'O OTHOILIEHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 37J0POBBIi
00pa3 *KU3HU, OCO3HAHUS MTOCIIEICTBUI U HETIPUATHS BPEIHBIX MPUBBIYEK (YHOTPeOIeHUs aJIKOTOJIs,
HapKOTHKOB, KypeHHsI), HEOOXOJUMOCTH COOIOJICHHSI TPaBUJI O€30MaCHOCTH IIPU OOPAIIEHUH C
XMMUYECKUMU BEIIeCTBAMH B OBITY M peabHON JKU3HU;



Tpyaosoro BocnuraHus

8) mHTEpeca K MPaKTHUECKOMY U3Y4EHUIO podeccuil U Tpyaa pa3IudHOro poja, yBaXKEHHE K TPYLy U
pe3ynbTaTaM TPYAOBOH AEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IIPEIMETHBIX 3HAaHUH 110
XMMUH, OCO3HAHHOTO BBIOOpA MHMBHUIYATbHON TPACKTOPHUHU IPOIOJDKEHUS 00pa30BaHUs ¢ yIETOM
JMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCTICITHON
npohecCHOHATBFHON AATENILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUN; TOTOBHOCTh a/IalITHPOBATHCS B
npoheccuoHaIbHOU cpejie;

JKOJIOTHYeCKOTr0 BOCIIUTAHUS

9)  9KOJOrMYecKH 11eaeco00pa3HOTO OTHOLIEHUS K IPUPO/IEe KaK HCTOUHUKY KU3HH Ha 3eMJIe, OCHOBE
e€Cyl1ecTBOBaHMsI, MOHUMAHMSI LIEHHOCTHU 3JI0pPOBOTO U 0€30MacHOTo 00pasa KU3HHU, OTBETCTBEHHOTO
OTHOIIEHUSI K COOCTBEHHOMY (PM3MUECKOMY U IICUXUYECKOMY 3/I0POBBIO, OCO3HAHUS IEHHOCTHU COOIIIO/IEHUS
npaBuJ1 0€30MaCHOTO MOBEIEHUS IIPU padOTe ¢ BEIIECTBAMM, a TAK)KE B CUTYaIUAX, YTPOXKAIOIIKX 310POBbIO
W KW3HU JIFOJICH;

10) cmocoOHOCTH MPUMEHSTH 3HAHMSI, [TOJIy4aeMble ITPU U3YUEHUU XUMUH, Ui pEelIeHus 3a1ad,
CBS3aHHBIXC OKPYKAIOIIEH NPUPOJTHON CPEAOH, IOBBIICHUS YPOBHS DKOJIOIMYECKOUN KyJIbTYpPbI, OCO3HAHUS
IJ100aJIBHOTO XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U MyTel UX pelieHus HOCPEICTBOM METOJ0B XUMUH;

11) 5KOIOrMYECKOro MBIIUICHHS, YMEHUS PYKOBOJACTBOBATHCA UM B IO3HABATEIbHOM, KOMMYHUKATUBHOMN
HCOLIMAIBHOM MTPaKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocrtaBe MCTAIMMPECAMETHBIX PE3YJIbTATOB BBIACIIAIOT 3HAYUMBIC JJIA (1)OpMI/IpOBaHI/I$[ MHPOBO33PCHUA
oO1IeHayYHbIe TTOHATHUS (3aKOH, TEOPHs, PUHIIUIL, TUTIOTE3a, (PaKT, CUCTEMA, TIPOIIECC, IKCIIEPUMEHT H JIp.),
KOTOPBIE HCIIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YICOHBIX MTPEMETaX U MO3BOJISIOT Ha OCHOBE 3HAHHI U3
ATHX MPEeIMETOB (POPMUPOBATH MTPEACTABICHHUE O IIEIOCTHOW HAYYHOUH KapTHHE MUPA, M YHUBEPCATbHbBIC
y4ueOHbIe IeiCTBUA (IT0O3HABATEIbHBIC, KOMMYHUKATHBHBIE, PET'yISITUBHBIC), KOTOPbIE 00ECIIEYNBAIOT
(bopMUpOBaHHE TOTOBHOCTH K CAMOCTOSITEIIbHOMY TNIAHMPOBAHHIO U OCYIIECTBICHUIO yIeOHOM
NS TEITBHOCTH.

MeranpeaqMeTHbIe pe3yibTaThl OCBOSHHS 00pPa30BaTEIIbHOM MTPOTPAMMBI IO XUMHH OTPAKAIOT OBJIA/ICHHE
YHHUBEPCAIbHBIMHU TI03HABATEIILHBIMU JICHCTBHUSIMH, B TOM YHUCIIE:

ba3zoBbIMHE JIOTHYECKHMH JAeHCTBUSIMH

1) yMeHHuEeM HCIOJIB30BaTh MPUEMBI JIOTHUYECKOTO MBIITUICHHS TIPU OCBOSHUHW 3HAHHI: PaCKPhIBATh
CMBICTIXUMUYECKUX MOHATUH (BBLACTATH UX XapaKTEPHbIE MPU3HAKH, YCTAaHABIIUBATH B3aUMO CBSI3b C IPYTUMU
MTOHSATHSIMH ), UCIIOJIH30BATh MOHATHUS JIIS OOBSICHEHUS OTACIIBHBIX ()aKTOB U SBJICHUI; BLIOUPATh OCHOBAHMS
U KPUTEPUU JJIs1 KJIaCCU(PHUKAIIMN XUMUYECKIX BEIIECTB M XUMHUYECKHUX PEaKlUi; yCTaHABIIUBATh
MIPUYMHHOCIIEJICTBEHHBIE CBS3H MEXY 00bEKTaMH MU3yYCHHUSI; CTPOUTH JIOTUYECKHE PACCYKICHUS
(MHAYKTUBHBIC, TETYKTUBHBIE, 10 aHAJIOTUH); Ie1aTh BHIBOABI M 3aKIIOUCHHUS,

2)  yMeHHeM MPUMEHSATH B IpoIlecce MO3HAHUS MOHATUS (TIpeIMETHBIE U
MeTamnpeaMeTHbIC),CHMBOJINYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbIE B XUMUH, TPEOOPA30BHIBATH IIIUPOKO
MIpUMEHSIeMbIE B XUMUU MOJIETbHBIE TIPECTABICHUS — XUMUYECKHI 3HaK (CUMBOJ 3JIEMEHTa), XUMUYecKast
dbopmMyna U ypaBHEHHE XUMUYECKON PEaKIIUU — MPHU PElIeHUN yaeOHO-TI03HaBaTEeIbHBIX 33/1a4; C YIETOM
3TUX MOJIEIbHBIX MTPEACTABICHUH BBISBIATh U XapaKT€PU30BaTh CYIIECTBEHHBIE TPU3HAKH U3y4aeMbIX
00BEKTOB — XUMUYECKUX BEUIECTB M XUMUYECKHUX PEAKINil; BBISIBISATH 00II1Ee 3aKOHOMEPHOCTH,
MIPUYMHHOCIIEICTBEHHbBIE CBA3U U MPOTUBOPEUHUS B U3y4aE€MBIX MPOLECCAX U SBICHUIX; MTPEeAiaraTh
KPUTEPUH JUIS BBISIBIICHHSI 3TUX 3aKOHOMEPHOCTEN U MPOTUBOPEUHIi; CAMOCTOSATEIHHO BEIOUPATH CIIOCOO
penieHus yueOHOM 3aaun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUs, BEIOUpaTh HanOoJee TOIXOA[IIUN C
Y4€TOM CaMOCTOSITENILHO BbIJICTICHHBIX KPUTEPUEB);



Ba3oBbIMH HcciIe10BaTe1bCKUMH 1eHCTBUSAMU

3) YMCHHUEM HCIIOJIB30BAaTh MOCTABJICHHLIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA ITIO3HAHUS, a TAKIKC
BKa4YC€CTBC OCHOBBI AJId d)OpMI/IpOBaHI/Iﬂ TUIIOTE3BI IO MMPOBCPKE NPABUIIbHOCTU BBICKA3bIBACMBIX Cy)KI[GHI/II;'I;

4)  mpuoOpeTeHue OmbITa M0 MJIAHUPOBAHUIO, OPTraHU3AUN U IPOBEACHUIO YICHUYECKUX
IKCIIEPUMEHTOB: YMEHHE HaOJII0AaTh 3a X0A0M IIPOIIECCca, CAMOCTOSTENBHO IPOrHO3UPOBATh €r0 Pe3yJIbTar,
(dhopMyIupoBaTh 000OIICHHS U BBIBOIBI IO PE3yJIbTaTaM MPOBEAEHHOTO OTIBITa, UCCIICIOBAHUS, COCTABIISTh
OTU€T O IpoJeaHHON padoTe;

Paboroii ¢ nndopmanmei

5)  yMeHHeM BBIOMPATh, AaHATM3UPOBATH M MHTEPIPETHPOBATH HHPOPMAITUIO PA3IUIHBIX BHIOB U
(dbopMIIpeIcTaBICHUS, TOTYIaeMYI0 U3 Pa3HbIX UICTOYHUKOB (HAyYHO-TIOMYJISIPHASI IUTEPATYPa XUMUIECKOTO
COJIepXKaHus, CIIpaBOYHbBIE TTOCOOUs, pecypchl IHTepHEeTa); KpUTUYECKH OIEHUBATH MPOTUBOPEUNBYIO U
HEJIOCTOBEPHYIO WH(OpMAIINIO;

6) yMEHHEM NMPUMEHATH Pa3INYHBIC METObI U 3aMPOCHI MPU OUCKE U 0TOOPE MHPOPMALUU
HMCOOTBETCTBYIOIIUX JIAHHBIX, HEOOXOUMBIX ISl BBITIOJHEHUS YU€OHBIX U MMO3HABATEIBHBIX 33714 OTIpe
JENEHHOTO THIA; TPUOOPETEHHE OMbITa B 00JIaCTH UCTIOIB30BaHMS MH(GOPMAIIHOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, OBJIAJICHUE KYJIbTYpOil aKTUBHOTO MCIIOJBL30BAHUS PA3TMYHBIX IOMCKOBBIX CUCTEM;
CaMOCTOSITEIFHO BEIOMPATH ONTUMAIIbHYIO (hOPMY TIPEACTABICHHUS HH(DOPMAIIUU U WILTIOCTPUPOBATh
peraemMble 3a7a9i HECJIOKHBIMUA CXeMaMU, JuarpaMMaMH, IpyruMu (opMamu rpaduku U ux
KOMOHWHAIUSMHU,

7)  yMeHueM HCHOJb30BaTh M aHAJIU3UPOBATH B Ipolecce yueOHOM U UCCIIeI0BATEIbCKOM
NEeSTETFHOCTUUH(OPMAITUIO O BIUSHUU TIPOMBIIINIEHHOCTH, CEJIbCKOTO X035HCTBA U TPAHCTIOPTA Ha
COCTOSIHME OKPYXaOIIEH MPUPOIHOMN Cpebl;

YHuBepcaaibHbIMH KOMMYHUKATHBHBIMU /1€HCTBUSIMHU

8)  yMeHmeM 3a1aBaTh BOMPOCH (B X0JI€ JUAIOTa W/WIN TUCKYCCHH) TIO0 CYIIECTBY 00CYXIaeMOM
TEMBI,(POPMYITHPOBATH CBOU MPEATIOKEHUS OTHOCUTEIHHO BBITIOJHEHHS MPEUI0KEHHOM 3a/1a4;

9) npuoOpereHue ONbITa MPE3CHTALUHU PE3YJIbTaTOB BHIMOTHEHHUS] XUMHUECKOTO IKCIIEPUMEHTa
(JtabopaTopHOTO OIBITA, JIAOOPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUeOHOTO ITPOCKTA);

10) 3aMHTEpPECOBAHHOCTh B COBMECTHOM CO CBEPCTHMKAMM MO3HABATEIBHOU U
HCCIIEIOBATENIbCKOUIEATEIbHOCTH TP PEIICHUH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE y4€Ta 001uxX
MHTEPECOB U COTJIACOBaHUS MO3ULIUN (00CYXIeHUs, 0OMEH MHEHUSIMH, «MO3TOBbIE IITYPMbI», KOOPIUHAIIIS
COBMECTHBIX JICHCTBHIL, OTIpe/iesieHne KpUTEPUEB M0 OI[EHKE KayecTBa BBITIOJHEHHON paboThl U 1Ip.);

YHHBepcaJILHLIMI/I PEeryjJsaTuBHbIMHA IIEfICTBHﬂMH

11) YMCHHEM CaMOCTOATCIIbHO OIIPEACIIATh HCIIU ACATCIBHOCTH, IINIAHUPOBATD,
OCYIICCTBJIATH, KOHTPOJIUPOBATL U IIPU H€06XOI[I/IMOCTI/I KOPPCKTHUPOBATH CBOIO ACATCIbHOCTD, BBI6I/IpaTL
HauoOoJjee 3(1)(1)CKTI/IBHBIC CII0COOBI peUICHUA y‘l€6HLIX M ITIO3HAaBATCJIbHBIX 3a4a4, CAMOCTOATCIBHO
COCTAaBJIATH UK KOPPEKTUPOBATH HpeI(HO)KeHHBIﬁ AJITOPUTM JeNCTBUI ITIPpU BBIIIOJIHCHHUU 3aJIaHui ¢ y‘IéTOM
TMOJIYYCHH HOBBIX 3HAHUN 00 N3y4aCMbIX 00BbEeKTaxX — BCIICCTBAX U PCAKIUAX; OHCHUBATL COOTBCTCTBUC
MOJIYYCHHOTO pe3yjibTaTa 3asBJICHHON CIIn,

12) YMCHHUEM UCIIOJIE30BATh U AHAJIM3UPOBATH KOHTCKCTBI, IPCAJIaracMbIC B YCIIOBUHU 3aIaHUi.

IHNPEAMETHBIE PE3YJIBTATbBI

B cocrase NPECAMCTHBIX PC3YJILTATOB IO OCBOCHUIO 00513aTEIHLHOTO COACPIKaHUsA, YCTAHOBJIICHHOTO JTaHHOM
HpHMCpHOfI pa6oqe171 nporpaMMoﬁ, BBIACITIAIOT. OCBOCHHLBIC O6y‘-IaIOH_II/IMI/ICH HAaYYHBIC 3HAHUSA, YMCHUA U
CITIOCOOBI HeﬁCTBHﬁ, CHCLII/I(I)I/I‘-ICCKI/IG JJIA HpeZ[MeTHOﬁ obiactu «XI/IMI/IH», BU bl ACATCIIBHOCTH I10
MOJIYYCHHUIO HOBOT'O 3HAHUS, €TI0 HHTCPIIPETAllUU, npeo6pa3OBaHmo U MIPUMCHCHUIO B PA3JIMYHBIX y‘Ie6HLIX n
HOBBIX CUTYyallUAX.



[TpenmeTHbIE pe3yabTaThl IPEACTABICHBI OTPAXKAIOT CHOPMUPOBAHHOCTD y OOYYAIOIIUXCS CIIETYIOLINX
YMEHHH:

1)  packpvieamsv cmblci OCHOBHBIX XMMUYECKUX MOHSTUN: XMMUUYECKUN 2JIEMEHT, aTOM, MOJIEKYJla, HOH,
KaTHOH, aHUOH, ITIPOCTOE BEILLIECTBO, CI0KHOE BELIECTBO, BAJIECHTHOCTbD, 3JIEKTPOOTPULIATENILHOCTD, CTENEHb
OKHCIICHHSI, XHMUYECKasi peaKIusi, XAMHUYECKast CBSA3b, TEIIOBOM 3(h(HeKT peakiiuu, MOJIb, MOJIIPHBIN 00BEM,
PacTBOP; AIEKTPOJIUTHI, HEANIEKTPOJIUTHI, HJIEKTPOIUTHYECKAs JUCCOLMALUs, PEaKIIMi HOHHOTO OOMEHa,
KaTaJau3aTop, XMMUYECKOE paBHOBECHE, 00paTUMbIE U HEOOpAaTUMBbIE PEAKIIUH,
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHBIE PEAKIIMH, OKUCIIUTEb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJIEHHUE,
IIOTpONHst, aM(pOTEPHOCTh, XUMHUECKas! CBsI3b (KOBAJCHTHAs, MOHHAS, METATTMYECKAsT ), KPHCTAITYECKAsT
pelérka, Koppo3usi METaJlJIOB, CIIJIaBbl; CKOPOCTh XUMUYECKON peaKuu, NPEAEIbHO JOIyCTUMAs
konneHTpanus (I1/1K) Bemectsa;

2)  unmocmpupoéams B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHIATHH (CM. 1. 1) M IpUMEHSATH 3TH
MOHSATHS TIPU OMMCAHUU BEIIECTB U UX IIPEBPALCHUI;

3)  ucnonbzoeamb XUMHUUECKYIO CUMBOJIUKY JJIs1 COCTaBJIeHUs! (JOPMYJI BEIIECTB U ypaBHEHUIN
XUMHUYECKUX PEAKIINH;

4)  onpedensims BaIEHTHOCTb U CTENIEHb OKUCICHUSI XUMUUECKHUX 3JIEMEHTOB B CO€AMHEHUSAX PA3IUYHOTO
COCTaBa; MPUHA/IIEKHOCTH BEILIECTB K ONpeAeIEHHOMY KJIacCy COEMHEHHH 1Mo popMyinaM; BUA XUMHUUECKON
CBs3M (KOBaJICHTHAsI, MIOHHAS, METAIJINYECKAs) B HEOPraHMUECKUX COSAMHEHHUSX; 3apsi/l HOHA 110 XUMUYECKOU
(dbopmyIie; xapakTep cpebl B BOJHBIX PACTBOpaX HEOPraHWUYECKUX COCMHEHUHN, TUIT KPUCTAITTNYECKON
PELIETKN KOHKPETHOIO BEIIECTBA;

5)  packpwvieams cmeicn Ilepuoaudeckoro 3akona J[. 1. MenzaeneeBa u 1eMOHCTPUPOBATH €TO
MMOHMMAaHKe: OMUCHIBATh U XapaKTepu30BaTh Tabnuunyto popmy [lepuoanyeckoil cucTeMbl XUMHUECKUX
AJIEMEHTOB: Pa3auvaTh MOHATUS «TJIaBHas noarpymmna (A-rpynmna)y» u «nodounas noarpymnmna (b-rpymma)y,
MaJible U OOJbIIINe EPUO/Ibl; COOTHOCUTH 0003HAYEHH S, KOTOPbIE UMEIOTCS B IIEPUOINYECKOM Tabule, ¢
YHCIIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sapa, olriee
YHCIIO 3JIEKTPOHOB M pacrpeiesieHUe UX MO JIEKTPOHHBIM CJI0SM); OOBSICHATH 00IIMe 3aKOHOMEPHOCTH B
W3MEHEHHUU CBOMCTB 3JIEMEHTOB U UX COCIMHEHUH B Ipe/esiax MajbIX MepruoI0B U IIaBHBIX MOATPYIII C
y4€TOM CTPOCHHSI UX aTOMOB;

6) Knaccuguyuposams XuMUYECKHE 3JIEMEHThI; HEOPraHWYECKHE BEIIECTBA; XUMUUECKUE PEaKIUH (IO
YHCIIy U COCTAaBY yYacCTBYIOIIUX B PEeaKIIUU BEUIECTB, M0 TEIJIOBOMY 3(D(EKTy, M0 U3MEHEHUIO CTeleHen
OKHUCJICHUS XUMHYECKUX JIIEMEHTOB);

7)  xapaxmepuzosams (ONUCHIBATh) OOIIHME U CHEU(PUIECKUE XUMHUECKUE CBONCTBA MPOCTHIX U
CJIOXHBIX BEIIECTB, MOATBEPKIasl OMMCAHUE IPUMEPAMU MOJICKYJSIPHBIX M HOHHBIX YPaBHEHHIA
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

8)  cocmasname ypaBHEHUS AIIEKTPOJUTUUECKON AUCCOLUAIINH KUCIIOT, IIEJI0UeH U COJICH; MOIHbIE U
COKpaIEHHbIE YPaBHEHUS peaKlnii HOHHOTO 0OMEHA; ypaBHEHUS PEaKIIHii, OATBEPKIAIOIIIX
CYLIECTBOBaHHE FEHETUUECKOM CBSI3U MEX]y BELIECTBAMH PA3JIMYHbIX KJIACCOB;

9)  packpvieams cyunocms OKMUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUI MTOCPEICTBOM COCTABIICHHUS
3JIEKTPOHHOTO OajaHca 3TUX PEeaKLui;

10) npoenosupoeams cBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHMSI; BO3MOKHOCTH IMPOTEKaHUS
XUMUYECKUX MPEBPALICHUH B Pa3IMUHBIX YCIOBUSX;

11) 6vliuucsims OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELLIECTB; MAaCCOBYIO JIOJIIO
XMMUYECKOTO 3JIEMEHTa 10 (GopMyJie COeANHEHHS; MAaCCOBYIO JIOJIIO BEIIECTBA B pacCTBOPE; MPOBOIUTH
pacuéTel 110 YpaBHEHUIO XUMUYECKOMN peakLnu;

12) cnedosams nipaBUIIaM MOJIb30BAHUS XMMUYECKON MTOCYA0H U Ta0OpAaTOPHBIM 000pyI0OBaHHEM, a
TaKKe MpaBHiIaM 00palleHHs ¢ BEIeCTBAMH B COOTBETCTBUU ¢ MHCTPYKLUSMHU T10 BBITIOJIHEHUIO



712a00paTOPHBIX XUMUYECKUX OTIBITOB IO MOJYYEHUIO U COOMPAHMIO ra3000pa3HBIX BEIIECTB (aMMHUaKa 1
YTIEKHUCIIOTO rasa);

13) npoeooums peakiyu, MOATBEPKJAIOIIIE KAUeCTBEHHBII COCTaB Pa3IMUHbIX BEIIECTB: PAaCcIIO3HABATh
OTIBITHBIM ITYTEM XJIOPUI-, OPOMHUI-, HOH -, KapOoHaT-, pocdat-, cuaukart-, cyabpar-, THIAPOKCHI-UOHBI,
KaTHOHBI aMMOHHS 1 HOHBI H3YYE€HHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPraHUUECKUX
BEIIIECTB;

14) npumensms OCHOBHBIE OIIEPALIMU MBICITUTEIILHON NEATEIPHOCTH — aHAIN3 U CHHTE3, CPAaBHEHHE,
00001IeHne, CHCTEeMAaTH3AIHIO, BBISIBIICHHE TPUYHMHHO-CIICICTBEHHBIX CBSA3EH — JUIS N3y4EHHsI CBOICTB
BEIIECTB M XUMHUECKUX PEaKINii; eCTECTBEHHO-HAYyYHBIE METO/IbI MO3HAHUS — HAONI0ICHUE, U3MEPEHHE,
MOJEIUPOBAHUE, SKCIIEPUMEHT (PEasIbHBIM U MBICIICHHBI).



TEMATUYECKOE IIVTAHUPOBAHUE

Ne |HammeHoBaHue Konun4yecTBo yacos Hara Bupel gesareqabHocty | Bugel, JJleKTpoHHBIe (MU poBbIe) 00pa3oBaTeJbHbIC
/11 | pa31esioB U TeM U3y4YeHuUst ¢hopmbl pecypchbl
IPOrpaMMbl BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE KOHTPOJIsI
padoThI padoThI
Paznen 1. BemmecTBo u XuMnyeckue peakuumn
1.1.| MoBTOpEHHE M 5 1 0 02.09- XapakTepu3oBaTh YerHbii http://him.1september.ru/
yriay0jaeHue 3HAHU A 14.09 XUMUYECKUE JIEMEHTHI | OIIPOC; http://www.alhimik.ru/teleclass/glaval/gl-1-
OCHOBHBIX pa3/ieJioB nepBeIX TPEX nepruoaos, | Kourponsuas | 0.shtm.HauansHbI Kypc XuMun
Kypca 8 kiacca KaJIis U KaJbIUs 10 uX | paboTa; http://fcior.edu.ru/ Enunas xomtexuus [{OP
MIOJIOKEHUIO B
IIepuonmueckoit
cucreme /1. W.
Menneneena;
Kiaccuduimposats u
Ha3bIBaTh
HEOpraHW4ecKue
BEIIECTBA N3YYEHHBIX
KIIaCCOB;
1.2.| OcHOBHBIE 45 0 1 16.09 Kiraccudummpoats YcrHbII [Ipe3eHTaruu K ypokaM U BHEKJIACCHBIM
3aKOHOMEPHOCTH 78.09 XMUMHUYECKUE PEaKIUU | OIpOC; MEpONPHUATHIM, XUMUS
XUMHYECKHX IO Pa3IMYHBIM Ipaxtuyeckas |http://900igr.net/prezentatsii/khimija/khimija-
peaxkmuii MpU3HAKaM; pabora; vzhizni.html
YcraHaBiuBaTh HauaneHbiil Kypc

3aBUCHMOCTH CKOPOCTH
XUMUYECKON peaKLu
OT Pa3IUIHBIX
(hakTOpOB;

Onpenensite
OKHUCITUTEND U
BoccranoButenb B OBP;
CocTaBniaTh
3JICKTPOHHEIH OanaHc
peakuuu;

xumun:http://www.alhimik.ru/teleclass/glaval/gl-
1-0.shtml




1.3.

DJIEKTPOTUTHYECKAS

JUCCOIHU AU,
XuMHn4yeckune
peakuum B
pacTBopax

8

30.09
26.10

CocCTaBIATh ypaBHCHHUS
JTUCCOITHAITIH KHCIIOT,
LICJIOUEH U CoNeH,
TIOJTHBIC U
COKpAaIllEHHbIE NOHHBIE
YpaBHCHUA XUMUUYCCKUX
peaKurii HFOHHOTO
obmena; [lnanupoBaTth
" OCYIICCTBJIATH HAa
MPAKTUKE XUMUYCCKUE
OKCIIEpUMEHTBHI,
MIPOBOJIUTH
HaOJIIOJIEHMS, JI€TaTh
BBIBOJIbBI I1O
pe3yibTaTam
JKCIIEPUMEHTA;
CitienoBaTh IpaBHiIaM
Oe3omacHoM paboTHI B
nmabopaTopuu IpH
WCTIOJIH30BAHUH
XUMHUYECKOU TTOCY bl U
000pyIOBaHUS;

YcTHbI
0TIpoC;
KonTponenas
pabora;
[IpakTuueckas
pabora;
TectupoBanue;

Enunas xomnexkuust LOP http://fcior.edu.ru/
BupryanbpHas XuMHUecKas MIKOIa
http://maratakm.narod.ru/

IToptan "Cerb TBOpUECKUX yuuTenei"
http://itn.ru/default.aspx

Uroro no pazaeny

1718

Pa3zgen 2. HeMeTaiibl 1 X COeIMHEHUS

2.1.

OO0wasn

XapaKTepHCTHKA

XUMHNYECCKHUX

3jieMeHTOB VIIA-
rpynnsl. I'ajiorensl

4

0

28.10
16.11

XapakTepu3oBaTh
(hmsmueckue u
XUMHYECKHE CBOMCTBA
MPOCTHIX BEIIECTB
raJIoreHoB (Ha mpuMepe
XJIOpa) U CIOXKHBIX
BEILIECTB
(xmopoBozmopona,
XJIOpHJIA HATPHUsA),
CIOCOOBI UX MOTy4YeHUS,
IpUMEHEHHNE U
3HAa4YeHUE B MIPUPOJIE U

YcrHbli
OIIpOC;
IIpakTuueckas
pabora;

AJIXUMUK http://www.alhimik.ru/
WebElements: oHIaitH-CITPaBOYHIK XUMUIECKUX
anemeHTOB http://webelements.narod.ru/




JKHU3HU YEJIOBEKA;
OnpenensTe rajJoreHu1-
HOHBI B PACTBOPE;

2.2. | O0wmas 57 18.11 OOBSICHATE 00IIHE
XapaKTepuCTHKA 02.12 3aKOHOMEPHOCTHU B
XHMHYEeCKHX ' M3MEHEHUH CBOWCTB
3jeMeHTOB VIA 3JIEMEHTOB
rpynnsl. Cepa u eé VIA-rpynnsl u ux
coeTMHEeHUsI COEIMHEHUH C yu€ToM
CTPOCHHA UX AaTOMOB; .
YcrHbii IIpeseHTanuu K ypokaM XuMuu
OnpenensaTe HaNUYHE . e .
oTIpOoC; http://900igr.net/prezentatsii/khimija/khimija-
Cynb(}aT-HOHOB B .
KonrtponesHas |vzhizni.html
pacrtBope; .
pabora; HavanpHsrit kypc
IInanupoBats u .
IIpaktuueckas | xumum:http://www.alhimik.ru/teleclass/glaval/gl-
OCYIIECTBIIATH Ha
pabora; 1-0.shtml
IPAaKTUKE XUMHUYECKUE
9KCIIEPUMEHTBI,
IIPOBOAUTH
HaOJIIOIEHMS, IeTaTh
BBIBOJIBI 110
pe3yspTaTam
JKCIEPUMEHTA;
2.3.| O6mas 79 07.12 XapakTepu30oBaTh YcTHBIH HauaneHb1ii Kype
XapaKTepPHCTHKA 7812 ¢usngeckue u OIIpoC; xumun:http://www.alhimik.ru/teleclass/glaval/gl-
XHMHUYECKHX ' XUMHYECKHE CBOICTBA | 3aUeT; 1-0.shtml caiit ams yuurens "5 nuay Ha ypok
3JIEeMEHTOB MPOCTHIX BenecTs a3oTa | [Ipakrrueckas |xumuu'" http://him. 1september.ru/
VArpynnbl. A30T, u dochopa u ux pabora;
¢docdop u ux coeAMHeHUH (aMMHaKa,
coelMHeHUs! CoJIell aMMOHUH,

A30THOMW KHUCIIOTHI,
HUTPATOB, OKCH/IA
thochopa(V) u
(hochopHOit KUCIIOTHI,
thocdaron), crtocodbr ux
MOy EHUS,
MPUMEHEHHE U




3HAYCHUE B MPHUPOJIC U
JKHU3HH YeIOBEKa;
OnpenensiTe HOHBI
aMMoOHHUs U docdat-
WOHBI B PaCTBOPE;
[InanupoBats u
OCYILECTBIIATH Ha
MIPAKTUKE XUMUICCKUE
3KCIIEPUMEHTHI,
MIPOBOJIUTH
HaOJIIOJICHMS, JIeTIaTh
BBIBOZIBI 10
pe3yabTaTaM 3KCIepu
MEHTA;

2.4.| Ooman 810 |1 11.01 | OnpenensiTh KapOOHAT- ¥ CHIINKAT-HOHBI B YcTHBIH http://him.1september.ru/
XapaKTepUCTHKA 03.02 | PacTBopE; oTIpOC; Ennnas komnexmus LIOP http:/fcior.edu.ru/
XHUMHYECKUX ’ WttocTprpoBaTh B3aUMOCBS3b KoutponbHas | BupTyanpHas XuMudeckas MIKoia
3JIECMEHTOB HEOPTraHWYeCKUX COSANHEHUH yriieposa u pabora; http://maratakm.narod.ru/
IVArpynnsl. OpTaHUYECKUX BEIIECTB; IIpakTrdaeckast
Yraepoa u KpeMHuMit IInannpoBaTh M OCYIIECTBIIATE HA IPAKTUKE | paboTa;
U UX cOeMHEeHHus XUMHYECKUE IKCTIEPUMEHTHI, TIPOBOIUTH
HaOJFO/IeHHS], IENIATh BBIBOJIBI 110
pe3yabpTaTaM SKCIIEPUMEHTa;
Uroro mo pazaeny 2430
Pazpgen 3. Meranjibl U MX cOelMHEHUSI
3.1.| O6urme cBolicTBA 4 0 08.02 | OOBsICHATH O0IIKIE€ 3aKOHOMEPHOCTH B YcTHBIN http://chemistry- chemists.com/index.html
MeTaJlJIOB 17.00 | HM3MeHEHHMH CBOMCTB DJIEMEHTOBMETAJJIOB U | OIPOC; DNEeKTPOHHBIN )XypHAN « XUMUKU H XUMHSD)

UX COEIMHEHUH C y4ETOM CTPOEHUS UX
aTOMOB,;

XapakTepu30BaTh CTPOCHHE METAIJIOB,
obmmme huznyeckue 1 XMMUYECKHEe CBOUCTBA
METAJIJIOB;

www.periodictable.ru COOpHUK cTaTel 0
XMMHYECKUX dJIEMEHTaX, WILTFOCTPUPOBAHHbIN
IKCIIEPHMEHTOM.




3.2. | BaxkHeiimme 16 |1 22.02 |Pacno3HaBaTh C MOMOIIBIO KAYECTBEHHBIX VYerHbiit http://www.hij.ru XXypnan «Xumus 1 KU3Hb»
MeTaJlJIbI U UX 13 78,04 peaxuii HOHBI METaJIIOB 0TIpoC; www.periodictable.ru COopHUK cTaTeli 0
coeMHEeHUs1 ) (Maruus, aTOMUHUS, IWHKA, XKene3a, Mean); | [IMCbMeHHBIH | XUMUYEeCKUX dJIEMEHTaX, HIUTIOCTPUPOBAHHBII

CrnenoBaTh npaBuiaMm 0e30macHoi pabOThl B | KOHTPOJb; HKCTIIEPUMEHTOM.
n1abopaTopuu MpU UCTIONB30BaHUH KontponsHas
XUMHYECKOW MOCy bl M 000pyIOBaHUS; pabora;

[IpakTuueckas

pabora;

Uroro mo pazneny: 2017

Pa3znen 4. Xumus u okpy:kamomas cpeaa

4.1. | BeurectBa u 3 0 03.05 | XapakTepu3oBaTh pOJb XUMHUU B PA3IHYHBIX | Y CTHBIH caiT mist yumtens 'S uxy Ha ypoK XUMHUH'"
MaTepuajbl B 12.05 chepax IeaTeIbHOCTHU JIF0IeH, OCHOBHBIE oTIpOoC; http://him.1september.ru/

JKU3HU YeJI0BCKa ’ BCUICCTBA U MaTCpUalibl, IPUMCHACMEBIC B Hpe3eHTaHI/II/I K YpOKaM U BHCKJIACCHBIM
JKU3HU COBPEMEHHOI'O YEJIOBEKA, MEPOIIPUATHAM, XUMUA
AHamuM3upOBaTh U KPUTHUECKH OIICHUBATH http://900igr.net/prezentatsii/khimija/khimija-
uH(OPMAITHIO O BIMSHAN MPOMBIILJICHHOCTH, vzhizni.html
CEBCKOTO X03MCTBA, TPAHCIIOPTA U JIp. HA http://www.hij.ru Xypraan «XumMus u KU3HbY
COCTOSTHUE OKPYXKAIOIIEH CPeIbl;

Hroro no pasmeny: 3

PesepBHOE Bpems 40

OBUIEE KOJIMYECTBO |68 |4

YACOB

I10 ITPOI'PAMME




I[TIOYPOYHOE TINTAHMPOBAHUE NMMOYPOYHOE INIAHUPOBAHUE

Ne | Tema ypoka KoauvecTBo yacos Harta Bunel,
n/n u3ydenus | popmsl
BCero | KOHTPOJIBLHbBIE | MPaKTHYEeCKHE
KOHTPOJIsI
patoThI padoThI

1. | [lepmoanueckuii 3akoH. [lepuonuueckas 1 0 0 06.09.2022 | YerHblit
CHCTEMA XUMUYECKHX DJIIEMEHTOB oTpoc;

. U. MenpneneeBa. CTpoeHHe aTOMOB.
3aKOHOMEPHOCTH B M3MECHEHUU CBOWCTB
XHUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX
TIEPUOIOB, KaJusl, KAIbLH U UX COEIMHEHUN B
COOTBETCTBUH C IOJIOKEHHEM 3JIEMEHTOB B
[Neproanveckoii cuCTEME U CTPOCHUEM UX
aTOMOB.

2. | Ctpoenue BemecTBa: BUAbI XUMUYECKOH CBsI3U. | 1 0 0 08.09.2022 | YcTHBIH
THIBI KPUCTAIIIMYECKUX PEILETOK, 3aBUCUMOCTb 0I1poc;
CBOMCTB BEIIECTBA OT THUIIA KPUCTATIINYECKON
PEMETKHN U BUIa XUMHYECKOM CBSI3U.

3. | Knaccudukaius 1 HOMEHKIATYypa 1 0 0 13.09.2022 | YcrHbIit
HEOPraHUYECKHX BEIIECTB (MEKIyHAPOIHAS U orpoc;
TpUBHAJIbHAS ).

4. | XuMu4uecKkue CBOMCTBA BEIIECTB, OTHOCAIUXCS | 1 0 0 15.09.2022 | TectupoBanue;
K Pa3JInYHbIM KJIaccaM HeOPraHUIEeCKUX
COCIMHEHUM, TCHETUYECKAS CBS3h
HEOPraHWYECKHUX BEIECTB.

5. | Knaccugukarus XuMHYECKUX PEaKIIHi 10 1 0 0 22.09.2022 | YerHblii
pa3IMYHBIM IIPU3HAKAM (10 YUCITY U COCTABY oI1poc;
YYaCTBYIOIUX B PEAKIIMH BEIIECTB, 110
TEIUIOBOMY 3 (HEKTY, IT0 M3MESHEHHIO CTETICHEH
OKHCJICHUSI XUMHYECKUX 3JIEMEHTOB, 110
00PaTUMOCTH, TI0 YYACTHIO KaTaJIN3aTOPa).

6. | OKUCITUTENEHO — BOCCTAHOBUTENBHBIE peakiuu, | 1 0 0 27.09.2022 | ITucbMeHHbII
AJIEKTPOHHBIN OallaHC OKUCIUTEIHLHO- KOHTPOJIb;
BOCCTAHOBHTEIBHOM PEaKITiu.

7. | DK30- ¥ SHAOTEPMHUYECKHIE PEAKIINH, 1 0 0 29.09.2022 | YcrHblit
TEPMOXUMHUYECCKHE YPAaBHCHHS. or1poc;

8. | IloHsTHE O CKOPOCTH XUMHUYECKOM pEaKIuu. 1 0 0 04.10.2022 | YcTHbIit
[ToHsiTre 06 0OpaTHMBIX U HEOOPATUMBIX orpoc;
XUMHYECKHX peakiusaX. [IoHsITHe 0 TOMOreHHBIX
W TeTEPOreHHBIX peaknusx. [loHsaTre o
XUMHUYECKOM paBHOBeCHH. DaKTOpHI,

BITUSIOIINE HA CKOPOCTh XUMHUYECKOH Peakiuu 1
MOJIOYKEHUE XMMHUECKOTO PAaBHOBECHSI.

9. | IIpaktrnyeckas pabora 1.M3ydenue BIUSHUSA 1 0 0 06.10.2022 | ITpakTrueckas
YCIIOBHH ITPOBEICHHUS XMMUYECKOM PeaKIMK Ha paborTa;
€€ CKOPOCTb.




10. | Teopust 3MEKTPOTUTUYESCKON AUCCOIHAIINH. 11.10.2022 | YcrHblit
ONEeKTPOIUTHI U HEATEKTPOIUTHL. KaTHOHSI, oT1poc;
aHMOHBI. MeXaHU3M TUCCOLUAIINU BEIIECTB
Cpa3IMYHBIMH BUJIAMUA XUMHYECKOU CBSI3H

11. | Jucconumanys KAciaoT, OCHOBAHHIA U COJICH 13.10.2022 | YcrHbrit

0I1poc;

12. | CuibHble u cna0blie 31eKTponuThl. CTerneHb 18.10.2022 | YcTHbIi
JIMCCOIHAIINT oTpoc;

13. | Peakiiuu mOHHOTO OOMEHA U YCTIOBUST MX 20.10.2022 | TTucbMeHHbIi
MPOTEKAHHUSL. KOHTPOJIb;
JlabopaTopHsliii onbIT 1: Peakiym oomeHa
MEXy PaCTBOPAMH JICKTPOIIUTOB

14. | XuMuueckre CBOHCTBAa OCHOBHBIX KJIaCCOB 25.10.2022 | YcrHbIii
HEOPraHUYECKUX COSTUHCHUI B CBETE orpoc;
MPEACTABICHUN 00 IIEKTPOTUTUICCKON
JICCOIHAIINT

15. | 'moponus coneit 27.10.2022 | I[TuceMeHHBIH

KOHTPOJIb;

16. | [Tpaktuueckas pabora No2 1o teme «Pemenne 10.11.2022 | [IpakTrueckas
JKCIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «CBolicTBa pabora;
KHCJIOT, OCHOBAaHUH U COJIEH KaK AIEKTPOIUTOBY

17. | KontponbHas padota 1 mo Teme "BemectBo u 15.11.2022 | KontponbHast
XUMHYECKas peakius’" paborta;

18. | O0mas xapaKTepuCTHKa TajJOreHOB. 17.11.2022 | YcTHblit
OCoOEHHOCTH CTPOCHUS AaTOMOB, XapaKTEPHBIE oI1poc;
CTEICHH OKUCIICHHSI

19. | Xnop. CoticTBa 1 MpuMEHEHHUE XJI0pa 22.11.2022 | YcrHbIit

0oI1poc;

20. | XmopoBOmOpO;: MOTYIECHHE U 24.11.2022 | TecTupoBaHHUE;
cBolicTBa.CosiHas KMCIOTa U €€ COJIU.

Baxxaeiimme XJI0pHIB ¥ X HAXOXKICHHE
B npupoze.JlabopaTOpHBII ONBIT:
PacniosnaBanue XJ0puI-rHOHOB.

21. | Ilpaktuueckas padota: Ne 2. [Tomydyenne 29.11.2022 | ITpakTHueckas
COJISTHOM KHCIIOTHI, U3Y4YE€HHE €€ CBOMCTB paborta;

22. [ Obmias xapakTepucTHKa 3JeMeHTOB VIA- 01.12.2022 | YcTHb1it
rpynnsl. OcOOEHHOCTH CTPOSHHS aTOMOB, o11poc;
XapaKkTepHbIe CTeneHn okucieHus. CTpoeHne U
(pm3HYeCKHe CBOMCTBA IIPOCTHIX BEIIECTB —

KHCJIOpOJa U Cephbl. AJUTOTPOITHBIE
MO (HUKAIIH KACIOPOJAA. H CEPBI

23. | Xumuueckue cBoicTBa cepbl. HaxokaeHue 06.12.2022 | YcrHbIT

CEphbI U €€ COeAUHEHU B TPUPOAe. XUMUYECKOE o1poc;

3arps3HEHUE OKPYXKAKOIIeH Cpeibl
COCJIMHEHUSIMH Cepbl (KUCIIOTHBIE TOXKH,
3arpsi3- HEeHUE BO3/IyXa U BOTOEMOB), CIIOCOOBI
€ro MpeI0TBpalleHUs




24. | CepoBomopon, CTpoeHue, GU3UICCKHIE U 08.12.2022 | YcTHblit
XHUMHUYECKHE CBOMCTBA. oIIpoc;

25. | Okcubl cepbl Kak MPeACTaBUTEIH KUCIOTHBIX 13.12.2022 | Ycrablit
OKCHUJIOB. oIIpoc;

26. | CepHas KHCIIOTA U €€ CONU. XMMUYECKHe 15.12.2022 | [TuceMeHHBIH
peaKIny, JISKAIINE B OCHOBE TPOMBINUICHHOTO KOHTPOJTb;
croco0a MoTy4YeHUs! CEpHON KUCIIOTHI.

ITpumenenue. JIabopaTOpHBIE OMBITHI:
OO6HapyxeHue cynb}ar-HOHOB.
BsaumoneiicTBre pazdaBieHHON cepHOI
KHCJIOTBI C IUHKOM.

27. | Ilonoxxenue a3oTa u pocdopa B MEPUOTHUECKOI 20.12.2022 | YcrHbIi
CHCTEME XUMHUECKHUX JIEMEHTOB, CTPOCHHUE UX oI1poc;
aTOMOB. A30T : CBOICTBA U IPUMEHEHUE

28. | AMMuak. @u3nyecKue 1 XMuMUYECKHE CBOMCTBA. 22.12.2022 | YcrHbIi
ITonmyuyenue, npuMeHeHHUE. oIpoc;

29. | Ipaktuueckas padora: Ne 3. [ToryueHue 27.12.2022 | ITpakTrueckas
aMMHaKa, U3yu4eHHe ero CBOIMCTB. paborta;

30. [ Conn aMMOHUS., UX PUBNIECKUE U XUMUIECKHE 10.01.2023 | YcrHbrit
CBONCTBa, NpuMeHeHue. KauecTBeHHast peakius oIpoc;

Ha HOHBI aMMOHHS.JIabopaTOpHBIE OIBITHL:
Bsaumoneiictsue conei aMMOHHA C IIEIOYBIO

31. | A3orHas kucinora, e€ hu3uuecKue u 12.01.2023 | YcrHbrit
XUMHYECKHE CBOMCTBa (00IIMe Kak orpoc;
MIPEACTABUTEIIS KITacca KUCIOT U
cnenuduyeckre). Co a30THOM KUCITIOTBI.

ABOTHBIE YIOOpECHHSL.

32. [ ®ocdop, ammoTporHbie MOIU(PHUKAITIH 17.01.2023 | YcTHbIit
¢dbocdopa, hruzuyeckre 1 XUMUIECKHAE CBOMCTBA. oI1poc;

33. [ Oxcun pocdopa(V). OprodocdopHas kucioTa 19.01.2023 | TectupoBanue;
u ee conu. DochopHbIe yI00peHHs.

JI.P. O3HakomiieHHE ¢ 00pa3iiaMu a30THBIX U
(hochopHBIX yIoOpeHHii.

34. | Yriepon, ajutoTponHbie MoAU(HKa- IIUH, 24.01.2023 | YcrHb1it
pacrpocTpaHeHHe B IPHPOJE, GU3NUECKHE U oI1poc;
XHMUYECKHE CBOMCTBA. AncopOmusl.

KpyroBopor yranepona B mpupoze.

35. | Okcuapl yraepona, Ux GU3HIESCKUE U 26.01.2023 | ITuceMeHHBIH

XMMUIECKIE CBOMCTBA, X ACHCTBHE HA KHUBEIC KOHTPOITB;

OpraHU3MEI, TIOTyYCHUE U IIPAMCHEHNE.
Okonormyeckue mpodiie- Mbl, CBI3aHHEIC C
okcusioM yriepo- na(IV); runoresa
rI100aIFHOTO TOTEIIIe- HUSI KIIMMATa;
MApHUKOBEIN 3 dekT




36. | YrompHas KHCIIOTa B €€ CoMu, UX (PU3NYECKUE U 31.01.2023 | YcrHbrit
XMMHYECKHE CBOWCTBA, MOTyYeHUE U oIIpoc;
npuMeHeHne. KadecTBeHHas peakiys Ha
KapOOHAT-UOHBI. JIaOOpaTOPHBIH OIBIT:

KauecTBeHHas peakuus Ha KapOOHAT-HOH.

37. | IlepBoHayasbHbIE IIOHATHS 00 OpPraHMYECKUX 02.02.2023 | YcrHbIi
BEILlECTBAaX KaK O COSANHEHUSX YIIIepoa: oIIpoc;
ocobeHHOCTH cocTaBa U ctpoeHus. [lonstue o
OMOJIOrMYECKN BaXKHBIX BEILECTBAX: KUPaX,

Oenkax,yrieBogax. MatepualibHOE eJHHCTBO
OpraHNYeCcKUX U HEOPTaHWYECKUX COSTUHEeHHIH

38. | Kpemumii. Oxcun kpemuus(I1V).Kpemuunesas 07.02.2023 | YcTHbIit
kucnora u e€ conu.. CTekino. oI1poc;
HemenT.IIpoGnems! 6e30macHOro
HCIOJIb30BAHUA CTPOUTEIIbHBIX MAaTECPUAJIOB B
TOBCEIHEBHON JKU3HU.

39. | [Ipaktuueckue padbotsr: Ne 4. [Tomyuenne 09.02.2023 | ITpakTrueckas
yriekucioro raza. KauectBeHHas peakuus Ha paboTa;
KapOOHAT-HOH.

40. | IIpaxtuueckas padora 6. Pemenne 14.02.2023 | ITpakTrueckas
OKCIICPUMCHTAJIBHBIX 3aJia4 110 TEME pa60Ta;
«Hemertamnbiy».

41. | KortponbHas padora Ne2 mo reme 16.02.2023 | KontponbHast
«Hemetamibny. paborta;

42. | O0mas XapaKTepuCTHKa XUMUYECKHX 21.02.2023 | YcrHblit
JIIEMEHTOB — METAJUIOB HA OCHOBAHUH HX oI1poc;
nonoxkenusi B [lepuonnueckoit cucreme
xuMHuIeckuXx aemMenToB /. 1. Menneneesa u
cTpoeHus aToMoB. CTpOeHIE METaIIIOB.

Merammgeckasi CBsI3b M METAJUINIECKast
KpHUCTAJUIAYE- CKasl pEIIETKA.

43. | DNEKTPOXUMHUYCCKUH P HATTPSHKCHHUH 28.02.2023 | YcTHbIit
MeTasuioB. Ou3mye- CKue U XUMHIECKUE oI1poc;
CBOWCTBA METAJUIOB.

44. | OOmme crocoObl TOTYYEHUS METAJLIOB. 02.03.2023 | Ycrabiit

oI1poc;

45. | [ToHATHE O KOPPO3UU METAJIOB H OCHOBHBIC 07.03.2023 | YcTHbIit
CHOCOOBI 3aIUTHI OT KOoppo3uu. CIuiaBsl (CTalb, orpoc;
9yTYH, TIOPATIOMHUHUI, OpOH3a), X
MPUMEHEHHE B OBITY U
MPOMBINIUIEHHOCTH. JIabOpaTOpHBIE OIIBITHI:

O3HakomIteHHE ¢ 00pa3aMu CILUIaBOB
METaJIIOB.
46. | llenounsie MeTayuIbl. [lonoxenue B 09.03.2023 | TectupoBanue;

[Teproguieckoii cucTeMe XUMHIECKUX
sneMeHTOoB J[. 1. MenaeneeBa, CTpoeHUE
aToMoB. Haxoxxnienue B mpupoie




47. | Okcuabl ¥ TUAPOKCHUIBI MIETOYHBIX 14.03.2023 | Ycrablit
MeTauoB. I IpruMeHeHre IeT0YHBIX METAIIOB orpoc;

48. | lllenouno3eMenbHbIe METALTbI. MarHuii. 16.03.2023 | YcrHbIit
ITonoxenue B Ilepuoguueckoil cucreme oIpoc;
xumuueckux anemenToB [1. 1. MenaeneeBa

49. | lenouno3eMenbHbIe MeTaIbL. Kaspluii 1 ero 21.03.2023 | YcrubIi
COCTUHCHUS oTpoc;

50. [ XKécTkocTb BOIBI M CLIOCOOBI €€ yCTpaHEHHSI. 23.03.2023 | ITncbMeHHbI#H

KOHTPOJIb;

51. | AnroMuHuit: pusnYecKrue 1 XUMHUYECKHe 04.04.2023 | TectupoBaHue;
cBoiicTBa. JlJabopaTopHbIE OIBITHI:
OzHakomileHHE ¢ 00pasliaMy aTFOMHUHUS U €TO
CILIABOB.

52. | AMdoTepHBbIe CBOICTBa OKCHAA U 06.03.2023 | [TuceMeHHBII
runpokcuza. JlabopaTopHsie KOHTPOJTb;
OMBITBI: AM(OTEpHBIE CBOHCTBA THAPOKCH 1A
AJIOMHUHUA.

53. | Keneso. [Tonoxenue B [leproangeckoit 11.04.2023 | YcrHbIit
cUcCTeMe XuMHUYecKux srmemenTtos [I. 1. orpoc;
Memnpeneesa, crpoeHue atoma. Haxoxaenue B
MIPHUpPOJIE.

54. | XKeneso. [Tonoxenne B [lepuomuaeckoit 13.04.2023 | YcrHblii
cUcTeMe XuMHUUecKux smemenTtos []. 1. ompoc;
Memnpeneesa, ctpoenue atoma. Haxoxaenue B
MIPUPOIC

55. | ®usndeckne U XUMHUIECKHIE CBOMCTBA JKeTe3a. 18.04.2023 | YcrHbIi

oI1poc;

56. | Oxcuabl, TMApOKCHIBI B conn xxene3a(ll). 20.04.2023 | ITuceMeHHbIi
JlaGopaTopHblie onbIThl: KauecTBeHHBIC KOHTPOJIb;
peaKIy Ha HOHBI XKeJie3a.

57. | Oxcunpl, Tuapokcusl ¥ comn xenesa(lll). 25.04.2023 | Yerabiit

orpoc;

58. | IloBTOpenue u 0600menne TeMbl "MeTauisr” 27.04.2023 | ITucbMeHHbII

KOHTPOJIb;

59. | Ilpaktuueckas pabota 6. JKEcTkOoCTh BOABI U 29.04.2023 | ITpakTHueckas
METO/IbI €€ yCTpaHCHHUS paborTa;

60. | ITpaktuueckas pabdora 7. Pemenue 02.05.2023 | ITpakTrueckas
JKCIEPUMEHTAITLHBIX 337124 M0 TeMe paborTa;
«Metamiby.

61. | KoarpomsHas padora 3 mo reme «MeTaiuisl 1 04.05.2023 | KonTposbHas
HX COCTUHCHHS paborTa;

62. | HoBble MaTepHaiibl 1 TEXHONOTHMHU. BemecTsa u 11.05.2023 | Yerabiit
MaTepyabl B TOBCETHCBHOMN JKU3HH 0I1poc;

yenoBeka. XuMHUs U 310poBbe. bezomnacHoe
UCTOJIb30BAHUE BELIECTB U XUMHUECKUX
peakuuii B ObITY




63. | IIpupomHbIe HCTOYHUKH YTIEBOJOPOJIOB (YToib, | 1 16.05.2023 | YcrHbIi
MPUPOAHBIN ra3, He()Th), IPOILYKTHI UX oIIpoc;
nepepaboTKH, UX PONIb B OBITY U
MIPOMBIIILIEHHOCTH.

64. | OcHOBBI 9KOJOTHYECKOH TPAMOTHOCTH. 1 18.05.2023 | TectupoBaHue;
XUMHUecKoe 3arpsA3HeHNe OKpYKaro ek
cpenpl (IpesesbHO JOyCTUMast KOHIIEHTpaLus
BeniectB — I1JIK). Ponb xumuu B perieHun
9KOJIOTHYECKUX TPOOIIeM

65. | UToroBasi KOHTpoJbHAs padoTa. 1 23.05.2023 | KontponbHas

paborta;

66.

PezepBHOE Bpems

67.

PezepBHOE Bpems

68.

PezepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO
[TPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O TPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus. 9 knace/Pymutuc I'.E., ®enpaman @.I7., AkunonepHoe obmiectBo «M3natenberBo «IIpocBemenuey;

Xomuenko W.I'. CoopHUK 3a/1a4 U yIpa)XHEHUHN 110 XUMHH 7151 cpeiHe mkoibl. M3narensctBo «HoBas
BoJiHa» M.,2017 r.

METOAUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

1. I'.E.Pym3utuc, ®.I'. ®enpaman, «Xumus 9 knacc. ®I'OCy» yueOnuk mis 9 xknacca — M.:
[Ipocemienne,2019 r.

2. Panenkuit A.M.. Xumus. Jlunakruueckuit matepuai. 8-9 kimaccel. M.: IIpocBemenue, 2018 T.
3. I'apa H.H. PaGoune nporpammel. Xumus. [Ipeamernas muHus

yueOHuKoBI .E.Py3utnca,®.I".®enpamana.8-9 knacesl. M.: [Ipocsemienue, 2013 r.
4. I'apa H.H. Xumus: Ypoku B 9 ki.: mocodue ais yuurens. — M.: IIpocsenienue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. www.school-collection.edu.ru/ Enqunas koyuekius 1ugpoBbIX 00pa30BaTeIbHbIX PECYPCOB
2. www.it-n.ru"CeTb TBOpUYECKUX yuuTEICH"

3. www .festival. Iseptember.ru @ectuBans negarorndeckux uaeit "OTKpbITHIN ypok"

4. http://v.SCHOOL.ru bubnuoTteka 3eKTpOHHBIX HATJISIHBIX ITOCOOMIA.

5. http://experiment.edu.ru/

6. https://resh.edu.ru/ Poccuiickas snekTpoHHas IMIKoJa



7.
MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUWE OBPA30OBATEJIbBHOI'O NTIPOLECCA

YYEBHOE OBOPYJOBAHHUE

Y4eOHO-HArIAIHbBIE TTOCOOUS:

CreHsl:

1. [ICX5 .M. MenneneeBa

2. Tabnuua pacTBOpUMOCTH

3. Psin aktuBHOCTH MeTaioB Tabnuiib:

4. Cepuist THCTPYKTHBHBIX TaOIHII 110 XUMUH. 5.Cepusi TaOJIHII 10 HEOPTaHUIECKOW XUMUH.

Ha6opb! U koIeKIMU:

1. Habop kpucTaimuyeckux pemneTok

2. HaGop s MmoaenupoBanust CTpoeHHs aTOMOB 1 MoJiekyn 3. Habop mmst
MO/ICTTMPOBAHUS CTPOCHHSI HEOPTaHUIECKUX BEIIECTB

IIpudopsl, 00opyaroBaHNe H PEAKTUBBI:

Beckl TexHnyeckne ¢ pa3HOBECAMH

HaGop mocyiel n mpuHaUIEKHOCTEH T AEMOHCTPAIIUH OTBITOB
KommiexT repmomerpos (0-30 C);

[TpuGop mIst MILTIOCTPAIIH 3aBHCUMOCTH CKOPOCTH PEaKIINH.
[TpuGops! A5 NOTyYEeHUs Ta30B

[ITaTtuBsl 1151 MPOOUPOK

Jlep>xarenu it mpoOHPOK

CrakaHbl XUuMUYeCKHE, IUITUHAPHI U3MEPUTENIbHbIE

A e

Becsl yueOHbIe 1abopaTopHbie
. Ha6op Ne14 BC Cynwdartsl, cyab®uThl, Cyiab(umbt
. Ha6op Nel17 C Hutpatsl
. Ha6op Kucnotsr

HH
—_ O

_—
W N

. Habop Oxcuppl

H
o

. Habop I'mapokcumb

J—
9

. Hab6op Cynbdatsr

OBOPYOBAHMUE JIJIs1 TPOBEJIEHUS JIABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JTEMOHCTPAILIUIA

1. Hoytbyxk

2. MynbTUMEIUIUHBIN TPOEKTOP, IKPAH

3. MynbTumenunitasie nocodus "Heoprannueckas xumus " 8- 9 kinacc

4. JIoTKH 17151 TPOBEICHNS IPAKTUKYMA, IITATUBBI I TPOOUPOK, IITATUBBI AJIs cOopa MpubopoB,

HEOO0XOAUMBIX MPH NPOBEJCHUN MPAKTUUECKUX U Ta0OPaTOPHBIX padOT MO XUMUHU
5. CnnpToBKHM
6. ITocyna asst 1eMOHCTPALMOHHBIX U J1a00PaTOPHBIX OMBITOB
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