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IHOACHUTEJIBHASA 3AIINCKA

PaGouas nporpamma mnpeamera «Xumus» s 9 kimacca Ha 2023/2024 yueOHbIN 01
cocraBieHa B cooTBercTBUU ¢ TpeboBanusimu DOOII ocHoBHOro obmero oOpa3oBaHus, Ha
OCHOBAaHMH CIIEIYIOLIIUX HOPMATUBHO-IIPABOBBIX JOKYMEHTOB:

1. ®epepanbHblii TOCYHapCTBEHHBIH 00pa3oBaTENbHBIA CTAaHAAPT OCHOBHOTO OOLIETro
oOpa3oBaHMs, YTBEPKICHHBIA MpHKa3oM MuHHCTEpCTBa npocBemeHus Poccuiickoii deneparumn
ot 31.05.2021 Ne 287.

2. ®DepnepanpHas oOpa3oBaTellbHAs MpPOrpaMMma OCHOBHOTO OOIIero oOpa3oBaHMS,
YTBEP)KJICHHAss  IpUKa3oM  MuHuCTEpCTBA  NPOCBELICHUS Poccuiickoit ®enepauyn
or 16.11.2022 Ne 993.

3. OcHoBHas oOpa3oBaTellbHas TporpaMma OCHOBHOTO obOmiero obpazoBanuss MKOY
«Manunosckas  OOILl», yrBepxkaeHHas npukazoM MKOVY  «MamunoBckags — OOLI»
ot 28.04.2023 Ne 31.

4. Tlonoxenne «O mopsake pa3paboTku pabodueid MporpaMMbl Y4eOHOTO MpeaMera,
yueOHOTO Kypca (B TOM 4YHCIIE Kypca BHEYPOYHOH JEATENBHOCTH), Y4eOHOTO MOy,
paccMOTpeHHOe U TmpuHsTOoe Ha mnenarorndyeckom coBere MKOY «Mamunosckas OOy,
[Iporokon Ne 3 ot 27.12.2022 r.

S. Meronuyeckue  peKOMEHAALUU IEHTpa  MPOCBETUTEIHCKUX  HMHUIMATUB
MunuctepctBa mnpocBerieHus Poccuiickoir ®enepanuu  (mucekMo  Munnpocpemienus PO
ot 25.11.2022 Ne TB-2610/02.



lenn wm 3amaum oOydeHus B 9 Kilacce COOTBETCTBYIOT IENsIM M 3aJadyaM OOYdYeHHUs IO
IpeaMeTy, OIpeAesieMbIM OCHOBHOM 0Opa30BaTEeIbHOW IMPOrpaMMOil OCHOBHOIO OOLIEro
00pa3oBaHMs W MPUMEPHBIM MPOrpaMMaM, a TaKkKe IeNsIM U 3a/JadaM, YKa3aHHBIM B aBTOPCKOH
porpaMMe, M He IMPOTHUBOpEYaT LEIsIM M 3ajadyaM peaju3alid OCHOBHOH 00pa3oBaTelIbHON
IIporpaMMbl 0OCHOBHOTO o0uiero oopasosanus MKOY «Manunosckas OOLLD.

Jns peanuzanuu paboyeil mporpamMMbl Mo ydyeOHOMY mpenmery «Xumus» it 9 Kimacca
UCIOJIb3YyeTCs CAeyIOMuUi y4eOHO-METOANYECKII KOMIUIEKT:

1. H.H. I'apa. Xumus. Paboune nporpammel. 8 - 9 kmaccel.

2. I'.E. Pym3utuc, ®@.I'. ®enpaman. Xumus. 9 kinacc. YUeOHUK.

3. H.H. TI'apa, H.W. I'abpyceBa. Xumus. 3aJaqHuK C «IIOMOUTHUKOM». 8 - 9
KJIACCHI.

4, A.M. Pagenkuii. Xumust. JlugakTHaecKkuii Matepuan.8 - 9 Kiacchl.

S. H.U. I'abpyceBa. Xumusi. Pabouast tetpanp. 9 kiacc.

6. H.N. TabpyceBa. Xwumusa. Terpanp s J1a00OpPaTOPHBIX ONBITOB U
MPaKTUYECKUX padoT. 9 Kiacc.

7. H.H. I'apa. Xumus. Ypoku B 9 kiacce.

JlarHble y4eOHUKHU BKIIOYCHBI B DeiepalibHbIN MepevyeHb YIeOHUKOB, pEKOMEHIOBAHHBIX K
MCIOJIb30BAHUIO TIPU Pean3allii UMEIOIINX FOCYAapCTBEHHYIO aKKPEIUTAINI0 00pa30BaTeIbHBIX
porpaMM HA4yaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOmero oOpa3oBaHuUs,
YTBEPKJICHHOT0 npuka3zoM Munnpocsemenust PO ot 28.12.2019 Ne345

OTtin4ue 0T aBTOPCKOIl MPOrpaMMBbl:

1. B paGoueii mnporpamme 3HaAKOM OTME4YeHbl JeMOHCTPALMOHHbIE U
JadopaTopHbIe ONBITHI, MPAKTHYeCKHe PadoThl, peaju3yemMbie ¢ MOMOIIbID 000PYI0BAHUSA,
NOJYYEeHHOI0 B paMKax o0pa3oBaTeJlbHOH INPOrpaMMbl €CTeCTBEHHOHAYYHOH U
TEXHOJI0Tu4ecKoi HanpaBJjeHHOcTH «Touka pocray.

*



Paboyas mporpamma o XMMuu Jjsi 00ydJaronmxcs 9 Ki1accoB coctaBieHa Ha ocHOBe TpeGoBaHuit K
pe3yabTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOI MPorpaMMBbl OCHOBHOTO 00111ero 00pa3oBaHus,
npencraBieHHbIX B DenepaibHO OCHOBHON 00pa30BaTeIbHOM MpOrpaMMe OCHOBHOTO OOIIEro
o0pa3zoBaHMsl, C yIETOM pacHpeeNEHHBIX MO KaccaM MPOBEPsIeMbIX TPEOOBAHHIA K Pe3yJIbTaTaM OCBOCHHUS
OCHOBHOI 00pa30BaTeIbHOI IPOrpaMMbl OCHOBHOT'O 0011ero 00pa30BaHUs U 3JIEMEHTOB COAEPIKaHUs,
IIPEJCTABICHHBIX B Y HUBEPCAIbHOM KOJU(PHUKATOPE 0 XUMUH, a TAKKe Ha ocHOBe [IprMepHOl mporpaMmsl
BOCTIUTaHMsI 00YUYaIOMIKXCS IIPH MOJyYEHUH OCHOBHOTO 00111er0 00pa3oBanus U ¢ yuérom Konnenmuun
MpernoiaBaHus yueOHOTo npeaMeTa « XUMHUsS» B 00pa30BaTeNIbHBIX OpraHu3anusix Poccuiickoit
®enepanyy, peanu3yoLMX OCHOBHbIE 0011e00pa3oBarenbHble Iporpammsl (yTB. Pemmennem Komnerun
Munnpocsenienust Poccuu, nmporokon ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IPEIMETA «XUMMWSA»

Bxuag yaeb6Horo npenmera « XUMHS» B JOCTHXKEHHUE LIeIeld OCHOBHOTO 00111ero 00pa3zoBanus 00yCIOBICH
BO MHOT'OM 3Ha4€HHUEM XUMHUECKON HayKH B TIO3HAHUU 3aKOHOB MIPUPOJIBI, B Pa3BUTHUHU IPOU3BOIUTEIBHBIX
cui1 00IIeCTBa M CO3/1aHUM HOBOHW 0a3bl MaTepUallbHON KYJIBTYPBI.

XUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HaYK paclpoCTpaHuia CBOE BIUSHUE Ha BCe 00J1acTh
YeJI0BEUYECKOr0 CYIIECTBOBAHUS, 3a/1aJla HOBOE BHICHHUE MUPA, CTalla HEOTHEMIIEMbIM KOMIIOHEHTOM
MHUPOBOH KYJIBTYpbI, HEOOXOIUMBIM yYCIIOBHEM KU3HU OOIIECTBA: 3HAHUE XUMHHU CITYXKUT OCHOBOH JIJIs1
(hopMUPOBaHHSI MUPOBO33PECHHUS YSIIOBEKA, €0 MPEACTABICHUH O MAaTEPUATFHOM SIMHCTBE MHPA; BAXKHYIO
poIib UrparoT GopMUpyeMbIe XUMHUEH MPEACTaBICHUS O B3aUMOIIPEBPALIICHHUSIX YHEPTUU U 00 SBOJIOINH
BEIIECTB B MPUPOJIC; COBPEMEHHAsI XUMUS HAlpaBleHa Ha PelIeHUE rI100aIbHBIX TPOOJIEM YCTOHYMBOTO
Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, SHEPTETUUECKOMU, TTUIIIEBON M SKOJIOTUYECKON O€301acCHOCTH, TPo0IeM
3/IpaBOOXpaHEHHUSI.

B YCJI0OBUAX BO3pACTAIOIICTO 3HAYCHUS XUMUHA B ) KU3HU O6H.[CCTB8_ CYIICCTBCHHO MMOBBICUJIACH POJIb
XHUMHUYCCKOI'O O6paBOBaHI/I$I. B nimane conuanu3anuyd OHO SBISETCS OOHUM U3 YCJIOBI/Iﬁ (I)OpMI/IpOBaHI/IH
HHTCJUICKTA JIMYHOCTHU U TAPMOHUYIHOT O eé pa3BUTHA.

CoBpEeMEHHOMY YeJIOBEKY XMMUYECKHE 3HAHUSI HEOOXOAUMBI JUTsl PUOOPETEHUs OOIIEKYIBTYPHOTO
YPOBHSI, TIO3BOJISIFOIIETO YBEPEHHO TPYAUTHCS B COIIMYME U OTBETCTBEHHO Y4aCTBOBATh B MHOTO0OPa3HOM
KHU3HU OOIIEeCTBA, AJI1 OCO3HAHUS BaXKHOCTU Pa3yMHOI'O OTHOILIEHUS K CBOEMY 370POBbIO U 3710POBbIO
JIPYTHUX, K OKpYKaroIeH MPUPOTHON cpesie, Il TPaMOTHOTO TTOBEACHUS TP UCTIOIB30BAaHUH PAa3IMUHbIX
MaTepuaioB U XUMUYECKHUX BEIIECTB B IOBCEIHEBHOM JKU3HHU.

XuMuyeckoe 00pazoBaHUE B OCHOBHOM LIKOJIE SIBSIETCSI 0Q30BBIM 110 OTHOILIEHHUIO K CHUCTEME O0IIIEero
XUMHUYEcKoro oopazoBanus. [I03TOMy Ha COOTBETCTBYIOIIEM EMY YPOBHE OHO pealn3yeT MpUCYIIHE 001emMy
XUMHUYECKOMY 00Pa30BaHUIO KITIOUEBbIEe IIEHHOCTH, KOTOPBIE OTPaXKaIOT roCy1apCTBEHHbBIE, OOIIECTBEHHbIE U
WH/IMBUyaJIbHbIE TOTPEOHOCTH. DTUM OIpeeNsieTcs CyIHOCTh 00IIel cTpaTernu 00y4eHus, BOCIUTAHUS U
pa3BUTHsI 00YUAIOIIUXCS CPEJICTBAMH YU€OHOTO MpeaMeTa « XUMHUSI.

W3zyuyenune npeamera: 1) cmocoOCTBYeT peam3aliii BO3MOKHOCTEH [Tl CAaMOPa3BUTHUS U POPMUPOBAHUS
KYJbTYpbI JIMYHOCTH, €€ 00111e# 1 HYHKIIMOHATBHOW IPAaMOTHOCTH; 2) BHOCHT BKJIaJ] B (DOPMUPOBAHUE
MBILUIEHHUS U TBOPUECKUX CIOCOOHOCTEH MOIPOCTKOB, HABBIKOB MX CAMOCTOSTEILHON y4eOHOH
JeSTeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATENILCKUX YMEHUH, HEOOXOIUMBIX KaK B IIOBCEIHEBHOU
KHU3HH, TaK U B IPOPECCUOHATIBHOMN 1eATEFHOCTH; 3) 3HAKOMHT CO CHEIM(UKON HAyYHOTO MBIIICHHS,
3aKJIaJpIBa€T OCHOBBI LIEJIOCTHOTO B3IVIA1a HA €MHCTBO IPUPOJIBI U YEIIOBEKA, SIBJISETCS OTBETCTBEHHBIM



9TanoM B (POPMHUPOBAHUHU €CTECTBCHHO-HAYYHOU TPAMOTHOCTH NOJPOCTKOB; 4) ClIOCOOCTBYET
(bOopMHPOBAHUIO IICHHOCTHOTO OTHOIIECHHSI K €CTECTBEHHO-HAYUYHBIM 3HAHUSM, K IPUPOJIE, K YETIOBEKY,
BHOCHUT CBOH BKJIaJl B 3KOJIOTHYECKOE 00pa30BaHUE IIKOJIbHUKOB.

Hazpannble HanpaBieHusl B 00y4eHUH XUMHUHM 00€CTIeYUBAIOTCS CIEM(PUKON cofepKaHus MpeaMeTa,
KOTOpLIﬁ ABJBICTCA IEAArOTrMYCCKU aJAlITUPOBAHHBIM OTPAKCHUCM 6330BOI>1 HAayKH XUMHU HA OHpCI[CJIéHHOM
arare €€ pa3BUTHSL.

Kypc xumMun 0CHOBHOM IIKOJIBI OPUEHTHPOBAH HA OCBOCHHE 00YYAIOIIUMHICS OCHOB HEOPTaHUYECKOM
XMMHUU ¥ HEKOTOPBIX MOHATHIA U CBEJICHUN 00 OT/AEIBbHBIX 00BEKTaX OPraHMYECKOW XHUMUH.

Crpykrypa coaepxanus npeamera chopMUpOBaHa HA OCHOBE CUCTEMHOTI'O ITO/IX0/1a K €0 U3yUEHHUIO.
ConeprkaHue CKIIaJbIBA€TCS U3 CUCTEMbI NOHATUH O XUMUUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI IOHATHH
0 XMMHYecKoH peakiuu. O0e 3TH CUCTEMBbI CTPYKTYPHO OpraHM30BaHbl 10 IPUHIUITY [10CJIEA0BATENIBHOTO
pa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX MPEICTABICHUM PA3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
Y4EHMS KaK OCHOBBI BCEI'O €CTeCTBO3HaHus, ypoBHs [lepuoguueckoro 3akona /. 1. Menneneesa kak
OCHOBHOTI'O 3aKOHA XMMHH, YUYEHHSI O CTPOCHUU aTOMa U XMMUYECKOH CBSI3H, IPEJCTaBICHUNA 00
JIEKTPOIMTUYECKOM TUCCOLMALINY BELECTB B pacTBOpax. TeopeTnueckue 3HaHUs PacCMaTPUBAIOTCS Ha
OCHOBE MIIMPUYECKH MOTYUEHHBIX U OCMBICIIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBHO OT OJHOIO
YPOBHS K JIPyrOMY, BBIIOIHSS (QYHKIIMHU OOBSICHEHUS U IPOrHO3UPOBAHMSI CBOMCTB, CTPOEHUS U
BO3MOKHOCTEH MPAKTUYECKOI'0 IPUMEHEHUS U MTOJyYSHHsI N3y4aeMbIX BELIECTB.

Takast opranu3anus cojepkaHusi Kypca COCOOCTBYET MPEICTABICHUI0 XUMHYECKOH COCTABIISIOIICH
Hay4HOU KapTUHBI MHpa B JIOTHKE €€ CUCTEMHOM Mpupobl. TeM caMbIM 00ecrieunBaeTCcsi BO3SMOKHOCTb
(dopmupoBaHus y 00y4aronuxcsi HEHHOCTHOTO OTHOILCHUS K HAYYHOMY 3HAHHIO M METO/1aM ITO3HAHUS B
Hayke. BaykHO Tarx)ke 3aMeTHUTh, YTO OCBOCHHE COAEPKaHUs Kypca IIPOUCXOIUT C IIPUBIICUCHUEM 3HAHUH U3
paHee U3y4eHHbIX KypcoB: «OKpyxaroimui Mup», «buonorus. 5—7 knacce» u «®Pu3mka. 7 Kiaacey.

HEJN U3YYEHUSA YYEBHOI'O ITIPEIMETA «XUMMUSD»

K HampaBneHuto nepBocTeneHHOW 3HaYMMOCTH NP peann3aui 00pa3oBaTenbHbIX (YHKINN
npeaMeTa«XuMHUs» TPAAUIIMOHHO OTHOCAT (POPMHUpPOBAHUE 3HAHUI OCHOB XMMHUYECKOI HayKu Kak 00JIacTu
COBPEMEHHOTI'0 €CTECTBO3HAHUS, TPAKTUUECKOU JEATEIbHOCTH YEJIOBEKA U KAK OJTHOTO U3 KOMIIOHEHTOB
MHUPOBOH KYIbTYpHI. 3a/1aya MpeMeTa COCTOUT B (JOPMUPOBAHUHU CUCTEMbI XUMUYECKUX 3HAHUNA —
BOKHEUINX (AKTOB, MOHATHN, 3aKOHOB U TEOPETHUECKHUX MOJOKEHUM, TOCTYITHBIX 0000IIEHUN
MHPOBO33PEHUECKOT0 XapaKTepa, sI3bIka HayKH, 3HAHUH O HAYYHBIX METO/IaX U3YUYEHUS BELIECTB U
XUMHUYECKUX PEaKIni, a TaK)Ke B (OPMUPOBAHUH U Pa3BUTUN YMEHUH U CIIOCOOOB JI€SITEILHOCTH,
CBSI3aHHBIX C TUTAHUPOBAHUEM, HAOIIOACHUEM U MPOBEACHUEM XUMHYECKOTO KCIIEPUMEHTA, COOTIOCHUEM
MpaBmJI OE30MaCHOTO OOPAIIEHHS C BEIECTBAMU B TIOBCETHEBHOM JKU3HH.

Hapsny ¢ aTum nenu usyueHus npeamera B IporpaMMe yTOYHEHBI U CKOPPEKTHPOBAHbI C Y4ETOM HOBBIX
MIPUOPHUTETOB B CUCTEME OCHOBHOT'O 00111eT0 00pazoBanus. CerogHsi B 00pa3oBaHUM 0CO00 3HAUUMOM
MPU3HAETCS HAMIPaBJICHHOCTh O0YYEeHHsI Ha pa3BUTHE U CaMOPa3BUTHE JIMYHOCTH, (popMHUpoBaHHe €€
MHTEJJIEKTa U 0011el KynbTypbl. OOyueHne yMEHHUIO YUUThCS U IPOAOJIKATh CBOE 00pa3oBaHUE
CaMOCTOSITENTbHO CTAHOBUTCS OJHON U3 BaXXHEHIINX PyHKINN yueOHBIX MPEAMETOB.

B cBs13u ¢ 3TUM IIpH M3y4YEHHUH NIPEAMETa B OCHOBHOM 1IKOJIE JOMUHUPYIOIIEE 3HAaUeHHE TPUOOPETH TaKue
LEJIH, KaK:

(dbopMHpOBaHNE UHTEIIEKTYAIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caMO00Opa30BaHUIO, COTPYIHHUYECTBY,
CaMOCTOSITETbHOMY MPUHATHIO PEIICHHH, CIOCOOHOW aAanTUPOBAThC K OBICTPO MEHSIIOIIUMCS YCIOBUSAM
KU3HY;

HaIlpaBJIEHHOCTh O0YYEHUs Ha CUCTEMaTHYeCKOe MPUOOIIEHUE YUAIIUXCSI K CAMOCTOSATEIbHOM



MI03HABATEJIBHOMW IS TEIBbHOCTH, HAYYHBIM METO/IaM MMO3HAHUS, (POPMUPYIOIIUM MOTHBALIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XHMHUHU;

o0ecrieyeHne ycioBuil, CHOCOOCTBYIONINX MPUOOPETEHHIO 00YyUYaIOIIMMUCS OIbITa pa3HOOOpa3HOM
IEATeNILHOCTH, TO3HAHUS ¥ CAMOITIO3HAHNS, KJIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMITETCHIINH ), UMEFOIIIX
YHHUBEpCAJIbHOE 3HAUEHHE IS PA3IINYHBIX BUIOB JIEATEIBHOCTH;

dopmupoBaHUEe YMEHHIA OOBSICHAT M OLICHUBATh SBJICHUS OKPY>KAIOIIEr0 MUPa HA OCHOBAHUY 3HAHUHU U
OITBITA, IOJYYCHHBIX TPH U3yYCHUH XHMUH;

¢dopmupoBaHue Yy 00yJarOmuXcs TYMaHUCTHUECKUX OTHOIIECHUH, TOHUMAaHUS IEHHOCTH XUMUYECKUX
3HaHUH U1 BEIPAOOTKH SKOJIOTUYECKH 11eTIECO00Pa3HOTo MOBEACHUS B OBITY M TPY/IOBOW AEATEIBHOCTH B
LEJIX COXPAHEHUS CBOETO 3/I0POBBS 1 OKPY’KAIOLIeH IPUPOJHOM CpPEJIbI;

pa3BUTHE MOTHUBALIMH K 00Y4EHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIO U CAMOBOCIIUTAHHIO HA OCHOBE
YCBOGHHSI O0IIIEUEIIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPO(UIIS U HANIPaBIEHHOCTH
JaJIbHENIIEr0 00y4YeHMUSI.



COJEP)KAHUE YYEBHOI'O IPEAMETA

BelmecTBO 1 XMUMHYeCKaA peaKnus

[lepronuueckuii 3axoH. Ilepuonnueckas cucrema xumuueckux 3nemeHToB . 1. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNHU CBOMCTB XUMHMUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHOOB, KA,
KaJIbLIMs U MX COEIMHEHHH B COOTBETCTBHUHM C IOJI0XKEHUEM 31eMeHTOB B Ilepruonnyeckoit cucteme u
CTPOEHHUEM UX aTOMOB.

CTpoeHue BelecTBa: BUJIbl XUMUYECKOM CBSA3U. THUIBI KPUCTATIMYECKUX PELIETOK, 3aBUCUMOCTD CBOMCTB
BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMUYECKOW CBSI3H.

Knaccudukanust 1 HOMEHKJIaTypa HEOPTaHMUECKUX BEIIECTB (MEXKIYHAPOIHAS U TPUBUATIbHAS).
XHUMUYECKHE CBOMCTBA BELIECTB, OTHOCSIIMXCS K Pa3JIMYHbIM KJIacCaM HEOPTraHUYECKUX COCIMHEHUH,
TEHETUYECKas CBSI3b HEOPIaHUYECKUX BEILECTB.

Knaccudukanus XuMHUUECKUX peaklUi Mo pa3IMyHbIM MPU3HaKaM (110 YUCIIY U COCTaBYy YYaCTBYIOIIUX B
peaKIuy BEMIECTB, MO TEIIOBOMY 3 (EKTY, 0 U3MEHEHHUIO CTENICHEH OKUCIICHHSI XUMUYECKUX JICMEHTOB,
10 0OpPaTUMOCTH, 110 YYACTHIO KaTaIU3aTopa). IK30- U SHIOTEPMHUUECKUE PEAKIIUN, TEPMOXUMUUYECKHE
YpaBHCHUA.

[Tonsatue o ckopoctn xumMuyeckor peakuuu. [lorsTre 06 0OpaTUMBIX 1 HEOOPATUMBIX XUMHUECKUX
pCaKknuuix. ITonsATHE O TOMOTEHHBIX U TCTCPOTCHHBLIX PCAKIUAX. ITonsATHE O XUMHUYECKOM PaBHOBCCHUHU.
@DaKTOpHI, BIAUSIONINE HA CKOPOCTh XMMHUYECKON PEeaKlUy U MOJI0KEHHE XUMHUUECKOTO paBHOBECHSI.

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH, SJIEKTPOHHBIN OallaHC OKUCIUTEIHHO-BOCCTAHOBUTEIBHOMN
peakiuu. CocTaBieHNe YpaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINI C UCIIOIb30BAaHUEM METO/IA
ANEKTPOHHOTO OanaHca.

Teopus 31eKTPOIUTHUECKON AUCCOLMALIMU. DIAEKTPOIUTHI U He- 3JIEKTPOJIUThl. KaTHOHbI, aHHOHBI.
MexaHu3M JTUCCOIMALIMY BELIECTB C pa3IMYHBIMU BUJAMH XUMUYECKOH CBsI3U. CTeneHb AUCCOLUAIIH.
CunbHble U craOble JIEKTPOJIUTHL.

Peakiinu noHHOTO 0OMEHa. Y CIIOBHSI TPOTEKaHUsI peakliiii HOHHOTO OOMEHa, MOJIHBIE M COKpAIIEHHbIE
MOHHbIE YpaBHEHUs peakinii. CBONCTBA KUCIIOT, OCHOBAHUM U COJIEl B CBETE MpeACTaBIeHU 00
AJIEKTPOIUTHYECKOH nuccoruannu. KauecTBeHHbIe peakliui Ha HOHBIL. [IoHsATHE O THApOIIN3E CONEH.

XUMUYIeCKHi OKCHCPUMCHT: O3HAKOMJICHUC C MOACTIAMUA KPUCTATNIMICCKUX peIHéTOK HEOPTaHUYCCKUX
BEIIECTB — METAJIOB M HEMETAJUIOB (TpaduTa U anMasa), CI0KHBIX BEIIECTB (XJIOpUAA HATPUS);
UCClIeIOBaHNE 3aBUCUMOCTH CKOPOCTH XMMUYECKOH peakiuy OT BO3/IEHCTBHS PA3INYHbIX (PaKTOPOB;
HCCIJIEIOBAHKE MIEKTPONPOBOJIHOCTH PACTBOPOB BELECTB, NIPOLIECCA JUCCOLUALIMM KUCIIOT, IIEJI0UEH U coJlen
(BO3MOYKHO HCIT0JIb30BAHUE BUJICOMATEPHAIIOB); IPOBE/IEHUE OIBITOB, MILTIOCTPUPYIOIINX TPU3HAKU
MpOTEeKaHMs peaklnii HOHHOTO oOMeHa (00pa3oBaHUe 0CaJIKa, BbIIEICHHE ra3a, 00pa3oBaHue BOJIbl); OMBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUi (TOPEHUE, pEaKIMH Pa3JIoKeHHs,
COEJIMHEHMS); paclio3HaBaHHE HEOPTraHMYECKHUX BEIIECTB C TIOMOIIbIO KAYECTBEHHBIX PEaKUil Ha HOHBL;
PEIICHUEC OKCIICPUMCHTAJIBHBIX 3a71a4.

HeMeTa/JIbl 1 HX COeAMHEHUS

OO61mmas xapakrepucTuka ranoreHoB. OCOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTePHBIE CTETICHH OKUCICHHUS.
CrtpoeHue u ¢pu3ndeckre CBOMCTBA MPOCTHIX BEIIECTB — TaJloTeHOB. XUMUYECKHE CBOWCTBA HA TIPUMEpE
XJiopa (B3auMOICHCTBHE C METAJUTAMH, HEMETaIlJIaMH, IiesiodaMu). XiopoBoaopoAd. CossHas KUCIOTa,
XUMHUYECKHE CBOMCTBA, MOTyYeHUE, TpUMEeHEeHe. J[elicTBHE XI0pa U XJIOPOBOIOPO/Ia HAa OPTaHU3M
yenoBeKka. BaxxHeilre XIopuapl U UX HaX0XACHHUE B IPUPO/IE.

O6mas xapaktepuctuka 3nemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE CTETICHH
OKHCJICHUS.



CtpoeHue u ¢pu3nyeckue CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJa U Cepbl. AJUIOTPOIHbIE MOIU(DUKALIMN
KHCJIOPOJIa U CEPbl. XUMHUUYECKHE CBOMCTBA cepbl. CepoBOIOPO, CTpOEHUE, GU3HIECKUE M XUMHUECKUE
cBoiicTBa. OKCHUBI Cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCUI0B. CepHasi KUCI0Ta, PU3NYECKUE U
XUMHYECKHE CBOMCTBA (00IIME KaK MPEICTaBUTENS KJIacca KUCIIOT U criennuyeckue). XuMUIecKue
peakIyu, JieXalre B OCHOBE MPOMBIIICHHOTO CIIOco0a MoyuyeHus cepHoi kucaoTel. [lpumenenune. Conu
CepHOM KUCIIOTHI, KAYeCTBEHHAs peakiys Ha cynbdar-noH. HaxoxeHue cepsl U €€ COeAMHEHUI B IPUPO/IE.

XHUMHYECKOE 3arpsi3HEHNE OKPYKAIOILEH Cpellbl COEIMHEHUSMHU CEPBI (KUCIOTHBIE 105K/IU, 3arps3HEHNE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEIOTBPAILICHUS.

OO6mas xapakrepucTuka 31eMeHTOB VA-Tpynibel. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHbIE CTEIICHU
OKHCJICHUS.

A30T, pacpocTpaHeHue B IPUPO/IE, (PU3NIECKHE U XMMUYECKHE CBoMicTBa. KpyroBopoT a3oTa B mpupoze.
AMMuak, ero pusndeckue U XMMUYECKUE CBOWCTBA, MOJIyYeHHe U mpuMeHenue. Coilu aMMOHUS, UX
bu3nueckrue U XuMHUYecKre CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiiis Ha HOHBI aMMOHUS. A30THAs
KHCIIOTa, €€ Mony4yeHue, (pu3nueckre u XUMUYeCKue cBorCTBa (00IIMe Kak MpeACcTaBUTENs Kiacca KHCIOT U
cnenupuyeckne). Vicronap3oBaHWe HUTPATOB U COJIEH aMMOHHSI B Ka4€CTBE MHHEPAIbHBIX YIOOPCHUN.
XHUMHYECKOE 3arpsiI3HEHUE OKPYKAIOLIEH cpesibl COEAMHEHUAMHU a30Ta (KUCIOTHBIE JOXKAH, 3arpA3HEHHE
BO3/lyXa, IOYBBI U BOJIOEMOB).

®docdop, ammorpomnHbie MoaUUKanuu Gpocdopa, hru3rdeckre U XuMUIeckue cBoicTBa. OKCH
dochopa(V) u pochopras kucnora, Gu3NIECKUE U XUMHUICSCKHE CBOMCTBA, ToiyueHue. Vcronb30Banme
dbocdaToB B kKaueCTBE MUHEPAIbHBIX YAOOPEHUN.

OO0mmas xapakrepucTuka 31eMeHTOB [VA-rpyribsl. OcOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEPHBIC CTEIICHU
OKHCJICHUS.

Yrnepon, amoTponHbeie MOAU(UKAIINK, pacIpOCTpaHeHHE B IPUPOAE, GU3UUECKUE U XUMUYECKUE
cBoiicTBa. Aacop6rusi. Kpyrosopot yrieposa B mpupojae. OKCuabl yriaeposaa, ux Gu3sn4ecKkue 1 XUMUYECKHe
CBOMCTBA, A€MCTBHE HA )KUBbIE OPIraHU3MBI, IOJyYEHUE U IPUMEHEHHE. DKOJIOTHYECKHE TPOOIEMBI,
CBs3aHHBIE ¢ OKcuIoM yriepoaa(lV); runoresa riodaqrbHOTO MOTEIVICHUS KIIMMaTa; TapHUKOBBIN 2P QeKT.

VYronpHas KUCIIOTa U €€ COoNd, UX (PU3MYECKre U XUMUYECKHE CBOICTBA, MOJIyYeHHE U IPUMEHEHHE.
KauectBeHHas peakuus Ha kapOoHaT-uOHBL. Mcnonap3oBaHue KapOOHATOB B OBITY,
MEJUIMHE, TPOMBIILUIEHHOCTH U CEIBCKOM XO03SICTBE.

[TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COCIMHEHUSIX yriaepoaa (MeTaH, ITaH,
STHUJIEH, alleTUJIeH, TaHOJ, TIMIIEPUH, YKCYCHasl KucloTa). X coctaB u xumuueckoe crpoenue. [lonstue o
OMOJIOTMUECKH BaXKHBIX BEIIECTBAX: )KUPAX, OCNKaX, yriaeBoJgax — U UX POJIU B KU3HH YEJIOBEKa.
MarepruaibHOE €IMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COCTMHEHUM.

Kpemuuii, ero ¢usudeckrie 1 XUMHUECKHUE CBOMCTBA, MoNyueHre U nmpuMeHeHne. CoeIMHeHNs] KPEeMHUS B
npupoae. O6mue npencrapnenus o6 okcuae kpemuusi(IV) u kpemHueBoi kucinore. CUIHKATHI, HX
MCIOJIb30BaHUE B OBITY, MEAUIIMHE, TPOMBIIIICHHOCTH. BaskHEeH e CTPOUTENbHBIE MATEPUAIIBI: KEPAMHUKA,
CTEKJIO, IEMEHT, O0eTOH, jkene300eToH. [IpobieMbl 6€30macHOro UCTIOIB30BAaHUSI CTPOUTEIBHBIX MaTEPHAIIOB
B TIOBCETHEBHOM >KU3HU.

XUMHUECKUH SKCTIEPUMEHT: U3y4YeHHEe 00pa3[0B HEOPTaHUYECKUX BEIECTB, CBOUCTB COJITHOM KHCIIOTHI;
MPOBE/ICHNE KAUECTBEHHBIX PEaKIfii Ha XJIOPHUI-HOHBI U HAOIIOICHHE TIPU3HAKOB UX MPOTEKAHUS; OTIBITH,
oTpakaromye Gu3NIecKrue U XMMUIECKHE CBOMCTBA TaJIOTCHOB U UX COCAMHEHUI (BO3MOXHO HCITOJIb30BaHHE
BUJICOMATEPHAJIOB); O3HAKOMJIEHHE ¢ 00pa3IaMu XJIOPHUIOB (TaJOr€HUI0B); O3HAKOMIIEHHE ¢ 00pa3liaMu
cephl U €€ COeMHEHUIMH (BO3MOYKHO UCIIOJIb30BaHUE BUIeOMAaTEepHalioB); HaOIr0ieHUE Mpoliecca
o0yraMBaHUs caxapa MoJ IeiiCTBUeM KOHIIEHTPHPOBAHHOI CEPHOM KHUCIIOTHL; N3YUYCHNE XUMHUECKUX
CBOMCTB pa30aBJIEHHOIN CEPHON KHCIIOTHI, TPOBEJICHUE KAYECTBEHHOUW peaKIuu Ha CyIb(aT-uoH 1
Ha0JI0IeHNE TpU3HaKa e€ MPOTEeKaHus; 03HAKOMIICHHE ¢ (PU3HMUECKUMH CBOMCTBaMU a30Ta, hochopa u ux



COCTMHEHHH (BO3MOYKHO UCITOJIb30BaHNE BUIEOMATEPHAIIOB), 00Opa3iiaMu a30THBIX M (OCHOPHBIX
yInoOpeHuii; moyuyeHue, coonpanue, pacrio3HaBaHUE U U3yUYCHHE CBOMCTB aMMHAaKa; MPOBEICHUE
Ka4eCTBEHHBIX PEaKIMii Ha MIOH aMMOHUS U (pocdaT-uoH U U3ydeHne MPU3HAKOB UX NMPOTEKAHUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOW KUCIIOTHI C MEIbIO (BO3MOXHO MCIIOJIb30BaHHUE
BUJICOMATEPHAJIOB); H3yYCHHE MOJICIICH KPUCTAJUIMIECKUX PEIIETOK anMasa, rpadura, QpyiuiepeHa;
03HAKOMJICHHUE C MIPOIIECCOM aCOPOIMH PACTBOPEHHBIX BEIICCTB aKTHBUPOBAHHBIM YIJIEM U YCTPOWCTBOM
POTHBOra3a; Mojy4eHue, coOnpanue, paclo3HaBaHUe ¥ U3yYSHHE CBOMCTB YTIICKUCIIOTO Ta3a; MPOBEACHUE
Ka4YECTBCHHBIX peaKLII/IfI Ha Kap6OHaT- N CUJIMKAT-UOHLBI U U3YUCHUC ITPHU3HAKOB UX IMPOTCKAHUAA,
O3HAKOMJICHHUE C TPOAYKIIUCH CHIIMKATHOW POMBIIIJICHHOCTH; PEIICHNE SKCIIEPUMEHTAIBLHBIX 3314 110
TeMe«BaXHEeWIie HEMETaJUTbI U KX COSAMHCHUS.

MeTajuibl M MX COeTUHEHUS

OO011ast XxapakTepUCTHUKA XUMHUECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUH UX ITOJIOKEHHS B
[Tepuoanueckoii cucreme xumuueckux snemeHToB J. M. MenzeneeBa u crpoenust aromoB. CTpoeHue
MeTaylIoB. MeTajmmueckast CBsI3b M METAJUIMYECKask KPUCTAJUIMUECKask PEIETKA. DINEKTPOXUMUYECKUH Pl
HaNpspKEHUH MeTayioB. @U3NYECKUe U XUMUYECKHE CBOMCTBA MeTa/UI0B. O0111e criocoObl MOTyYeHHs
MeTayuioB. [ToHSATHE 0 KOPPO3UU METAIUIOB, OCHOBHBIC CITOCOOBI 3alTUTHI MX OT Koppo3uu. CIiIaBsl (CTAIb,
YYT'yH, AIOPaJTIOMUHUMN, OpOH3a) U UX IPUMEHEHHUE B ObITY U MPOMBIIIIEHHOCTH.

[[lenouynbie MeTaIbL: TTONOXKEHUE B [lepronnueckoit cucreMe xumuueckux 3mneMeHToB /. . Menneneesa;
CTPOEHHUE UX aTOMOB; HaXOX/JIeHUE B npupoae. Pu3ndeckue u XMMUYECKHUE CBOMCTBA (HA MpUMEpe HATPUS U
kayust). OKCUIBI M TUIPOKCUIBI HATPUs U Kaius. [[puMeHeHne 1eJT0UYHbIX METAJUIOB U UX COCTMHECHHIA.

[IlenoyHO3eMeENBHBIE METAIIBI MArHUHM U KaJIbLUI: 1I0J105KeHue B [lepuonnyeckoil cucteMe XUMHYECKUX
aneMmeHTOB JI. 1. MenneneeBa; cTpoeHHEe UX aTOMOB; HaX0XACHUE B ipupoe. Pu3nuecKkue 1 XMuMHUYECKHUE
CBOMCTBAa MarHus U Kayplid. BaxHeine coequHeHus Kaablusl (OKCUI, THAPOKCH, coin). KEcTKoCTh
BOJIBI U CITIOCOOBI €€ yCTpaHEHH .

Amomunuit: nonoxenue B [leproanueckoit cucteme xumudeckux 3neMenToB J1. M. Menneneesa;
CTpPOEHHUE aTOMa; HaXOXACHHUE B mpupoae. Puznueckre 1 XUMUYECKUE CBOMCTBA aTtOMUHUSA. AMGBOTEpHbBIE
CBOWCTBA OKCHJIA ¥ THIPOKCHUAA ATFOMUHUS.

Kenezo: monoxenue B [lepuonnueckoit cucreme xumuueckux 3iemMeHToB /1. 1. MeHneneeBa; ctpoeHue
aToMa; HaXOXJAeHHUE B npupoe. Pu3nuecKue 1 XuMUYECKUE CBOMCTBA kene3a. OKCHUIbl, THIPOKCUIBI U COJIU
xene3a(ll) u sxeneza(Ill), ux cocras, cBoiicTBa U MOTyYEHUE.

XUMUYECKUH SKCTIEPUMEHT: O3HAKOMIIEHUE ¢ 00pa3liaMy METAIIJIOB U CIUIABOB, UX (PU3NUECKUMHU
CBOMCTBaMM; U3YUECHHE PE3YIHTATOB KOPPO3UHU METAIIOB (BO3MOXKHO MCIIOIB30BaHNE BUACOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJICHCTBHS OKCHIA KAIBITUS M HATPUS C BOJOUW (BO3MOYKHO MCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB); UCCIIEIOBAHUE CBOMCTB XKECTKOM BOJIBI; MIPOIIECCa TOPEHUS Kelle3a B KHCIOPO/Ie
(BO3MOKHO MCIIOIH30BaHNE BUIEOMATEPHAIIOB); TPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEaKIIMi Ha MOHBI
(Maruwmsi, KanbIus, aTFOMUHUS, IMHKa, xene3a(ll) u xeneza(lll), menu(Il)); mHabmronenue u omucanue
MPOLIECCOB OKPALIMBAHUS TUIAMEHH MOHAMM HATPUSl, Kalus U KaJdblus (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB); UCCIIET0BaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHAA ATIOMUHUS U THAPOKCH A ITNHKA,
pelIeHne SKCepuMEHTANbHBIX 3a/1a4 110 TeMe «BakHellne MeTaibl U UX COSTUHEHUS.

XuMus U OKpy:KalIas cpeaa

HoBsie maTepuansl 1 TexHOJIOTUU. BemecTBa u MaTepuaibl B TOBCETHEBHOM KU3HU YEIOBEKa. XUMHUS U
310poBbe. bezonacHoe UCoab30BaHUE BEIIECTB U XUMUYECKUX peakiuid B ObITy. [lepBast momors mpu
XUMHUYECKUX 03KOTraX U OTpaBlieHUsIX. OCHOBBI 3KOJIOTMYECKON TpaMOTHOCTU. XUMHUUECKOE 3arpsi3sHEHUE
OKpYy>Karollen cpeabl (mpenenbHas nonycrumas konueHntpamus seuiects — [1JIK). Poxs xumun B perienun
9KOJIOTHYECKUX TPOOIIeM.



[TpupoaHbIe HCTOYHUKH YTIIEBOOPOAOB (YrOJb, IPUPOAHBIN Ta3, HE(MTh), IPOIYKTHI UX NEPEPAOOTKH, UX
POJIb B OBITY M TPOMBILICHHOCTH.

XUMHUECKUH SKCIIEPUMEHT: N3ydyeHre 00pa3loB MaTepHUasioB (CTEKII0, CIUIaBbl METAJUIOB, TOJIMMEPHBIE
MaTepUabl).

MexnpeaMeTHbIe CBA3U

Peannsaunﬂ MCKIIPECAMETHBIX CBsA3EH IIpy U3YUYCHUH XUMHU B 9 knacce OCYIIECTBIIACTCA YEPE3
HCIIOJB30BaHUC KaK 06H_[I/IX €CTECCTBCHHO-HAYYHBIX HOHHTHP’I, TaK U HOHHTI/IP'I, ABIAOINUXCSA CUCTEMHBIMHU J1JIsL
OTACJ/IbHBIX NPCAMETOB €CTCCTBCHHO-HAYYHOI'O ITUKJIA. Peanmauml MCKITPECAMCTHBIX CBs3Ei IIpU U3YYCHUHN
XHAMUHU B 9 KJ1acce OCYHICCTBJIACTCA YCPE3 UCIIOJIb30BAHUEC KAK 06H_[I/IX CCTCCTBCHHO-HAaYYHbIX HOHHTHﬁ, TaK U
HOHHTHﬁ, ABJIIIOINUXCSA CUCTECMHBIMU JIA OTACJIbHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOTI'O IIUKJIA.

OO01mure ecTeCTBeHHO-HAYYHBIC MMOHATHS: HAyYHBINA (DAKT, TUTIOTE3a, 3aKOH, TCOPHSI, aHATTU3, CHHTE3,
KJaccupuKalus, NepuoAUYHOCTb, HAOIIOIEHNE, SKCIIEPUMEHT, MOJIETIUPOBAaHUE, U3MEPEHUE, MOJIEIb,
SIBJICHUE, TAPHUKOBBIN 3((HEKT, TEXHOIOTHSI, MATEPUATIBL.

dwusmka: MaTepusi, aTOM, JICKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHI, ©U30TOIIbI, PAJHOAKTUBHOCTD,
MOJ'IeKy.Ha, BJIGKTpI/I‘-ICCKI/If/'I 3apsm, HpOBOI[HI/IKI/I, HOJIYHPOBOI[HI/IKI/I, [[I/IE)J'IGKTpI/IKI/I, (1)0T03H€MCHT, BCIIECTBO,
Te0, 00BEM, arperaTHOe COCTOSIHME BEIECTBA, a3, PACTBOP, PACTBOPHUMOCTh, KPHCTAJUTMYECKAs PEIIETKA,
CIIJIaBBI, (1)H31/I‘~IGCKI/IC BECJINYNHBI, €IUHUIIbI I/ISMepeHI/Iﬂ, KOCMHYECCKOC HpOCTpaHCTBO, IIJTAaHCTHI, 3Bé3[[bl,
Counnne.

buonorus: CI)OTOCI/IHTCI%, AbIXaHUC, 61/100(1)epa, 9KOCHUCTCMA, MUHCPAJIbHBIC y,Z[O6peHI/I$I, MHUKPOIJICMCHTEI,
MAaKpO3JIECMCHTBI, TIMTATCIIbHBIC BCUICCTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TOPO/IBI, TIOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO,
BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATHI

I/I3yLICHI/I€ xumuu B 9 Kacce HaIrpaBJICHO HAa JOCTUXKCHUC 06y‘{aIOH_[I/IMI/IC$I JIMYHOCTHBIX, MCTAITPCAMCTHBIX
" NPpCAMETHEIX PE3YJIbTATOB OCBOCHUA yqe6Horo npeameTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuyHOCTHBIE PE3YIBTATBI OCBOCHUS IPpOrpaMMbl OCHOBHOI'O O6IH€FO O6pa30BaHI/I${ JOCTHUTI'alOTCA B X0/J€
O6y‘ieHI/I${ XHMHHU B €IUHCTBC y‘le6HOI>'I H BOCIIUTATEIILHOM JCATCIIBHOCTH OpraHmauI/m B COOTBCTCTBHUH C
TpaIulMOHHbIMU pOCCHﬁCKHMH COUOKYJIBTYPHBIMH U JYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU, IIPUHATBIMU
B O6H.[€CTB€ IIpaBHUJIaMH U HOPMaMH IIOBCACHUA U CHOCO6CTBYIOT nmponeccaM CaMOIIO3HAHUA, CAMOPA3BUTHUA
Hn conuaanu3anuun 06yqa}oumxc;1.

JIM9HOCTHBIE Pe3yNbTAThl OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM YUCJIC B YACTH:

IlaTproTHYeCKOro BOCIUTAHUS

1) EHHOCTHOT'O OTHOIICHHUS K OTCUECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY HACIICIIHIO,
MMOHUMAHUS 3HAYCHHS] XUMUYECKOW HAYKU B KU3HH COBPEMEHHOTO 00111eCTBa, CITIOCOOHOCTH BIAACTh
JOCTOBEPHOH MH(OPMAITHEH O TIEPEOBBIX TOCTHKECHUSIX U OTKPBITHIX MUPOBOH M OTCYECTBEHHOW XUMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

I'paknaHCcKOro BOCIUTAHUA

2) Ipe/CTaBICHHs O COLMATIBHBIX HOPMaxX M MPAaBUIIaX MEKIMYHOCTHBIX OTHOIICHUH B KOJUICKTUBE,
KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B 0OILIIECTBEHHO MOJIE3HOM, yUeOHO-HCCIe10BaTeIbCKON, TRBOPUECKON U
IPYTUX BUAAX AEATEIbHOCTH; TOTOBHOCTU K Pa3HOOOPA3HON COBMECTHOM JI€ATEIILHOCTH NP BBIOJIHEHUN
yT-I€6HI>IX, MMO3HAaBATCJIbHBIX 3aJia4, BBIITOJJHCHUHU XUMHUYCCKUX SKCIICPUMCHTOB, CO3AaHUN y‘~I€6HI)IX ITPOCKTOB,
CTpeMJICHHsI K B3aMMOIIOHUMAaHMIO U B3aUMOIIOMOIIM B Tpoliecce 3TON y4eOHOH AesaTeNbHOCTH; TOTOBHOCTH
OLICHUBATb CBOE MOBEJACHUE U MIOCTYIIKM CBOUX TOBAPUILEH C ITO3ULIMY HPABCTBEHHBIX U IIPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

IeHHOCTH HAYYHOI'0 NO3HAHUSA

3) MHPOBO33PEHYECKUX MPEACTABICHHIA O BELIECTBE U XUMUYECKON PEaKIMU, COOTBETCTBYIOLINX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABIIAIOIINX OCHOBY IS IOHUMAaHMs CYITHOCTH HAYYHOU
KapTUHBI MUPA; IPEACTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS IPUPOAbI, B3aUMOCBSI35X
YeJI0BEKa C MPUPOAHOU CPENOH, O POJIM XUMUU B ITIO3HAHUU DTUX 3aKOHOMEPHOCTEH;

4) no3HaBaTelIbHBIX MOTHBOB, HAMIPABICHHBIX HA MMOJyYCHUE HOBBIX 3HAHUIA 10 XUMHH, HEOOXOIMMBIX IS
00BbsICHEHUS HaOJI0JaeMbIX IIPOLIECCOB U SBJICHUM;

5) nmo3HaBaTenbHOM, MHPOPMAIIMOHHOW M YMTATEIBCKOM KYJIbTYpPhI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENTbHON pabOTHI C yUeOHBIMU TEKCTaMH, CIPABOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMHU
cpeAcTBaMU MH()OPMAITMOHHBIX TEXHOJIOTUH;

6) nHTEepeca K 00yYSHHUIO U MTO3HAHHIO, JTI0003HATEIBHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHMIO, TPOSKTHON U UCCIEI0BATEIbCKON AEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTH U YPOBHS 00y4EHUS B JaJIbHEHILEM;

DopMHPOBaHMSA KYJIbTYPHI 310POBbS

7) OCO3HAaHHUA HCHHOCTHU XU3HU, OTBETCTBCHHOT'O OTHOICHUA K CBOEMY 310POBBIO, YCTAHOBKH HA
3J10pOBBI 00pa3 ’KU3HU, OCO3HAHUS OCIEACTBUM U HETPUSATHUS BPEIHBIX MPUBbIUEK (YIOTpeOIeHUs
QJIKOTOJI5, HAPKOTUKOB, KypEHHs ), HEOOXOAMMOCTH COOJTIOICHHMSI PABHIT O€30TIaCHOCTH MPU 0OpAITICHUH C
XMMUYECKHMH BEIIECTBAMH B OBITY U PEaIbHOM JKU3HU;

TpyaoBoro BocnuTaHus
8) uHTepeca K MPaKTUIeCKOMY H3Y4YECHUIO MPOPECCUil U Tpya pa3inyHOro PoJia, YBAKCHUE K TPYLY H



pe3yjbTaTaM TPYI[OBOI\/'I ACATCIBHOCTH, B TOM YHCJIC HA OCHOBC IMPUMCHCHUS MPCAMCTHBIX 3HAHUH 110 XHUMHH,
OCO3HAHHOTO BHIOOPA MHINBUAYATLHOW TPAEKTOPUH MPOIOKEHHSI 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEN; YCIICIITHOM
HpO(beCCHOHaHLHOﬁ ACATCIIBHOCTU U Pa3BUTUA HCO6XOI[I/IMBIX yMeHI/II;'I, FOTOBHOCTD aJJalITUPOBATHCA B
npodeccuOHaTBHOMN Cpejie;

IKO0JOTrHIeCKOro BOCHUTAHHS

9) 9KOJIOrMYECKH 1IEIeCO00pa3HOro OTHOMICHHS K MIPUPOJIC KaK HCTOYHHMKY KM3HH Ha 3eMile, OCHOBE €€
CYIIECTBOBAHMSI, MOHUMAHHUSI [ICHHOCTH 3JI0POBOTO M 0€30MacHOr0 00pa3a JKU3HH, OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (PM3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOICHUS
npaBui1 6€30MacHOTO MOBEICHUS MPU PabOTE C BEIIECTBAMH, a TAK)KE B CUTYAIUAX, YIPOXKAIOIINUX 3/I0POBBIO
W SKA3HM JTIOJICH;

10) crtocoOHOCTH MTPUMEHSTH 3HAHUS, [TOJy4aeMble P U3YYCHUH XUMUH, IS PEIICHUS 3a/1a4, CBI3aHHBIX
C OKpYXKarloIen MPUPOTHOMN Cpe/Ioi, MOBBIIEHUS YPOBHS SKOJOTUUECKON KYJIbTYpPhI, OCOZHAHHS
r7100aIbHOTO XapakTepa 3KOJOrMUYSCKUX MPOOJIeM U IMyTel UX PELICHUs TOCPEACTBOM METOI0B XuMuH; 11)
HKOJIOTMYECKOTO MBIIUICHHUS, YMEHUS PYKOBOJICTBOBATHCS UM B IIO3HABATENIbHON, KOMMYHUKATUBHOM U
COIIMAIBHON TTPaKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeaMeTHBIX pe3yabTaToOB BBIACISIOT 3HAUUMBIE 17151 JOPMUPOBAHUS MUPOBO33PEHHS
oOIIeHayYHbIE TOHATHUS (3aKOH, TEOPHS, IPUHIIHIL, TUTIOTE3a, (PAaKT, cuCTEMa, TIPOIIECC, SKCIEPUMEHT U JIp. ),
KOTOPbIE UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YU€OHBIX ITPeIMETax U MO3BOJISIOT HA OCHOBE 3HAHUH U3
3THUX MpeAMETOB (POPMUPOBATH MIPEICTABICHHUE O LIEJIOCTHOM HAyYHOI KapTUHE MUPA, U YHUBEPCAIbHbBIE
yueOHbIe JeiicTBUS (T03HABATEIbHBIC, KOMMYHUKATHBHBIE, PETYISITUBHBIE), KOTOPBIE 00ECTIEYHBAIOT
(dbopMHpOBaHKE TOTOBHOCTH K CAMOCTOSATEIbHOMY TUTAHUPOBAHUIO U OCYILIECTBICHUIO YUeOHOMH
NEeATEIbHOCTH.

MeTaHpCHMeTHHe PE3YIbTAaThl OCBOCHUA O6pa30BaTeJIBHOI>’I IMpOrpaMMBbI IO XUMHHU OTPAKAIOT OBJIAICHUC
YHUBCPCAJIbHBIMHU ITO3HABATCIIbHBIMU }IGI\/'ICTBI/IXMI/I, B TOM YHCJIC:

ba30BbIMM JIOTHYECKNMU JeiiCTBUSIMU

1) yMeHHeM HCIOIb30BaTh MPUEMBI IOTMYECKOTO MBIIIJICHUS PH OCBOCHUH 3HAHHI: PACKPBIBATH CMBICIT
XUMHUYECKUX MOHSATUH (BBLACTATH UX XapaKTepPHbIE MPU3HAKH, YCTAHABIIUBATH B3aUMOCBS3h C JPYTUMU
MOHSTHUSIMH ), UCTIONIE30BATh MOHSITUS JUIsI OOBSICHEHUSI OTACIBHBIX (DaKTOB U SBIICHUI; BEIOUPATh OCHOBAHUS
U KPUTEPUU JJIs KIaCCU(PUKAIMU XUMUYECKUX BEIECTB M XUMUYECKUX PEaKIUi; yCTaHABINBATh IPUYMHHO-
CIICJICTBEHHBIE CBSI3M MEXIY 00ObEKTaAMU U3YUCHHUSI; CTPOUTD JIOTHUECKHUE PACCYKIEHUS (MHIYKTUBHBIC,
)IeJIyKTI/IBHI)Ie, 110 aHaJ'IOFI/II/I); J€JIaTh BBIBOJAbI U 3aKJIIFOUCHUA,

2) yMEHHEM TPUMEHSTH B TIPOIIECCE MO3HAHUS MOHSTUS (TIPEIMETHBIC U METAIIPEIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIENIN, UCTIOIb3yeMble B XUMHUHU, TPEOOPA30BLIBAThH MIMPOKO PUMEHSIEMEIE B
XUMHH MOJICNIbHBIE MTPEICTABICHHUS — XUMUYECKUI 3HAK (CHMBOJ dJIEMEHTa), XUMHUUYecKas (hopMyIia u
ypaBHEHHE XUMHUYECKOM peaKkui — MPU PEIIeHUU Y4eOHO-TI03HABATEBHBIX 3a71a4; C YU4ETOM ATHX
MOJIETIBbHBIX IPEACTABICHUIN BBISBIISITh U XapaKTEPU30BaTh CYLIECTBEHHBIE TPU3HAKH U3YYaEMbIX
00BEKTOB— XUMUYECKUX BEIIECTB M XUMUYECKUX PEAKIINil; BBISABISATH OOIIHE 3aKOHOMEPHOCTH, IPUYUHHO-
CJIIEZICTBEHHBIE CBSI3M U IPOTUBOPEYMS B U3yUAEMBbIX IPOLIECCAX U SIBJICHUSX; IPEAJIaraTb KPUTEPUU JJISL
BBISIBJICHHSI 9TUX 3aKOHOMEPHOCTEH U MPOTHUBOPEUUIA; CAMOCTOSITENILHO BRIOMPATH CIIOCO0 pelieHus yaeOHOM
3a/1a4uu (CpaBHUBATh HECKOJIBKO BApPUAHTOB PEIICHHUS], BHIOMpPATh HanOoIee MOIXOSIINN ¢ YIETOM

CaMOCTOATCIIbHO BBIACICHHBIX KpI/ITepI/IeB);

Ba3oBbIMHE HcCIe10BATEILCKHMHU JelCTBHSIMHA



3) yMEeHHEM UCTIOJIb30BaTh MOCTABICHHBIC BOMPOCH! B KAYECTBE MHCTPYMEHTA MMO3HAHUS,  TAKXKE B
KauecTBE OCHOBBI /17151 (JOPMUPOBAHUS THIIOTE3bI [0 MPOBEPKE MPABUIILHOCTH BHICKA3bIBAEMBIX CYXKICHHUIA;

4) mpuoOpeTeHHe OIbITA M0 TUIAHMPOBAHHIO, OPTAHU3AIMH U TPOBEICHUIO YICHUYECKUX 3KCIICPUMEHTOB:
YMEHHUE Ha0JII0JaTh 33 X0/I0M IPOIECCa, CAMOCTOSITEILHO IPOTHO3UPOBATH €T0 Pe3yNbTaT, (HOpMYyIHUpPOBATH
000011IeHNS ¥ BBIBOJBI IO Pe3yIbTaTaM MPOBEIEHHOTO OIbITA, UCCIEOBAHMS, COCTABIATH OTUET O
MIPOJIeJIaHHOM paboTe;

Pa6oroii ¢ ungpopmanueii

5) yMeHueM BbIOMpATh, aHATU3UPOBATH U HHTEPIPETUPOBATh HH()OPMAIIUIO Pa3IMIHBIX BUIOB U GOpPM
MIpeICTaBJICHHUS], [TOJIy4aeMyI0 U3 Pa3HbIX HICTOYHHUKOB (HAyYHO-TIONYJISIpHAS IUTEpaTypa XUMUYECKOTO
coJiep>KaHusl, CIIPaBOYHbIE MOco0Ous, pecypcehbl IHTepHeTa); KpUTHYECKH OLIEHUBATh MPOTHBOPEUUBYIO U
HEZOCTOBEPHYIO HHPOPMAIHIO;

6) yMeHHEeM PUMEHATh Pa3IUUHbIC METObI U 3aIPOCHI MPH MOUCKE U 0TOOpE HH(POPMAITUH U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAUMBIX ISl BHIOJHEHUS y4eOHBIX U O3HABATeNbHBIX 3a]a4 Ompe-
JeNEHHOTO TUIIA; TPUOOPETEHUE OMBbITa B 00JaCTH UCIIOJIb30BaHUS NH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, OBJIa/IeHUE KYJIbTYpOil aKTUBHOTO UCIIOJIb30BAHUS PA3IMUHBIX TOUCKOBBIX CUCTEM;
CaMOCTOSITENTLHO BBIOMPATh ONTUMAJIBLHYIO (pOpMY TIpesicTaBiIeHHs] UHPOPMALIMK U WILTIOCTPUPOBATH
peliaeMble 3a/1a4l HECTIOKHBIMH CXEeMaMH, TuarpaMmmamu, IpyrumMu popmamu rpauku 1 ux
KOMOHHALIMSIMU,

7) yMEHHEM KCII0JIb30BaTh U aHATU3UPOBATH B IPOIECCE YICOHOM M HCCISI0BATEIBCKOMN IS TEIbHOCTH
MH(OPMALIHIO O BIUSHUU TPOMBIIUIEHHOCTH, CEIbCKOTO X035HCTBA M TPAHCIIOPTA HA COCTOSIHHE
OKpY’Karollel MPUPOIHOM Cpebl;

YHuBepcaibHbIMH KOMMYHHUKATUBHBIMH A€l CTBUSIMU

8) yMeHueM 3a1aBaTh BOMPOCHI (B XOJI€ TUAIOTa H/WJIH JUCKYCCHH) IO CYIIECTBY 00CYKIaeMOI TEMBbI,
(bopMynHUpOBaTh CBOM MPENIOKEHHUSI OTHOCUTENBHO BBIMOTHEHUS MTPEITI0KEHHON 3a1a4u;

9) npuoOpeTeHre OMbITA MPE3CHTAIIMH PE3Y/IbTATOB BBIMOIHEHUS XUMHUECKOT0 SKCIIEPUMEHTA
(J1abopaToOpHOTO OIbITa, TA0OPATOPHON PAOOTHI 1O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

10) 3anMHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHUKAMM TIO3HABATEIbHON M UCCIIEA0BATEIbCKOM
JeSITeIbHOCTH MPH PEIICHUH BO3HUKAIOIIUX MPoOIeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COTIIACOBaHUS
no3uiuil (00cyXIeHus, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPIAMHAIIMS COBMECTHBIX IEHCTBUH,
ompeseNeHue KPUTEPHUEB 0 OLIEHKE KauecTBa BHIOJHEHHON paboThI U Ap.);

YHuBepcaabHBIMH PeryJATHBHBIMHU AeHCTBUAMH

11) yMEeHHEM CaMOCTOSITEIILHO ONPECISTh HEeIH JeITeIbHOCTH, IJIAHUPOBATh, OCYIECTBIISTH,
KOHTPOJIMPOBAThH U NMPU HEOOXOAMMOCTH KOPPEKTUPOBAThH CBOIO JIEATEIBHOCTD, BHIOMpATh Hauboee
3¢ dEeKTUBHBIE CITOCOOBI peIIeHHs YUeOHbBIX U MO3HABATENbHBIX 3a/1a4, CAMOCTOSATENIEHO COCTABIATh WIIN
KOPPEKTUPOBATh MPEJIOKEHHBIN AITOPUTM JE€HCTBUN TP BBINIOJHEHUH 33JaHUN C YY4ETOM MOJTYyYEHHUS
HOBBIX 3HaHUH 00 U3yyaeMbIX 00BEKTaX — BEIIECTBAX M PEAKIIUAX; OLEHUBATh COOTBETCTBHE MOIYYEHHOTO
pe3yJibTaTa 3asiBJICHHOM LIEJH;

12) ymeHneM UCTIONB30BaTh M aHATM3UPOBATh KOHTEKCTBI, IPE/IaraeMble B YCIIOBHH 3a/IaHH.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe npeaMeTHBIX pe3yabTaTOB [0 OCBOSHHUIO 0053aTeILHOTO CO/IeP)KaHUS, YCTAHOBJICHHOTO TaHHOM
MIpUMEpPHOI paboyeil mporpaMMoii, BBIJCNISIOT: OCBOCHHbBIE 00YUYaAIOUTMMUCS HaAY4YHbIE 3HAHUS, YMEHUS U
CIOCOOBI IEUCTBHH, crielMpUIECKUE TSl MPEIMETHON 00JaCTH «XHUMHS», BUIBI ACSITEIBHOCTH 10
MOJTYYEHUIO0 HOBOT'O 3HAHHMS, €T0 MHTEPIIPETAIINH, PEOOPa30BAHUIO U IPUMEHEHHIO B Pa3IUUHBIX YUSOHBIX U
HOBBIX CUTYaITUsX.



[IpenmeTHBIE pe3yabTaThI IPEACTABIECHBI OTPAKAIOT C(HOPMHUPOBAHHOCTD Yy 00YUaIOLIUXCS CIEAYIOIIUX
YMCHMM:

1) packpvieamb cmblci OCHOBHBIX XMMUYECKUX TIOHSITUN: XUMUYECKHUI SJIEMEHT, aTOM, MOJICKYJIa, UOH,
KaTHOH, aHWOH, IIPOCTOE BEIIECTBO, CII0)KHOE BEUIECTBO, BAJICHTHOCTD, 3JICKTPOOTPULIATEIILHOCTD, CTETIEHb
OKHCJICHHS, XUMUYECKasl peaklus, XUMUUYECKasl CBA3b, TEINIOBOM 3(h(PeKT peakunu, MoJib, MOJISIPHBIN 00BEM,
PacTBOP; AIEKTPOIUTHI, HEITEKTPOIUTHI, SITEKTPOIUTUYECKAS JUCCOIMALINS, PEAKIIMA HOHHOTO OOMEHa,
KaTaJln3aTop, XMUMUUYECKOE paBHOBECHE, 0OpaTUMbIe U HEOOpATUMBbIE PEAKLIUU, OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIE PEAKIINU, OKUCIIUTENb, BOCCTAHOBUTEIb, OKUCICHHE U BOCCTAHOBJICHUE, AJTIOTPOITHS,
aM(OTEepHOCTh, XUMHUECKas CBsI3b (KOBAJIEHTHAsI, MOHHAs!, METAJUIMYECKas), KpUCTAJUIMUECKasl peléTka,
KOPPO3HsI METAJUIOB, CILIABbI; CKOPOCTh XUMHUECKOW PEAKILINH, MIPEIEIbHO JOIyCTUMAasi KOHIIEHTPAIH
(ITIK) BemecTBa;

2) unnocmpuposams B3aMMOCBS3b OCHOBHBIX XMMUYECKHX IMOHATUH (CM. 1. 1) ¥ IPUMEHSTH 3TU TOHSITHUS
IIPU ONKCAaHHUHU BEIIECTB U UX MPEBpAIlECHUN;

3) ucnonvzosames XUMUYECKYIO CUMBOJIMKY JJISI COCTaBJICHHS ()OPMYJT BELICCTB M YPABHEHHI XUMHUECKHX
peaKIuii;

4) onpedensimb BaJICHTHOCTb M CTEIICHb OKMCICHUS XMMUYECKUX 3JICMEHTOB B COCIMHCHUSX PA3ITMYHOTO
COCTaBa; MPUHAIJICKHOCTD BEIIECTB K ONPEIeIEHHOMY KJlacCy COeIMHEHHH 1o (hopMyiam; BUJ XUMUYECKOM
CBSI3U (KOBaJICHTHAsI, MOHHAs, METAJUINYECKAst) B HEOPIraHUIECKUX COSIMHEHHSIX; 3apsi] NOHA TI0 XUMHYECKON
(bopmyIie; xapakTep cpeibl B BOAHBIX PACTBOpaX HEOPraHMUYECKUX COETUHEHUH, TUIl KPUCTAJUIMYECKON
PELIETKU KOHKPETHOI'O BELIECTBA,

5) packpvieams cmvicn Tlepuoauyeckoro 3akona [, . MeneneeBa u IeMOHCTPHPOBATh €r0 MOHUMaHHE!
OIMCBIBATh U XapaKTepu3oBaTh TabanuHyto hopMmy [leproandeckoit cucTeMbl XUMUYECKUX 3IEMEHTOB!
pa3nauyaTh NOHATUA «IJ1aBHas noArpymnmna (A-rpynna)» u «nodounas noarpynmna (b-rpynmna)y», Mansie u
OoJbIIME IEPUOJIbI; COOTHOCUTH 0003HAYEHM S, KOTOPBIE UIMEIOTCS B IEPUOANYECKON TabNHUIIe, C YUCIIOBBIMU
XapaKTePUCTHKAMU CTPOCHUS aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U 3apsi sipa, o0Iiee Yucio
3JIEKTPOHOB U pacHpeieNICHHe UX MO IEKTPOHHBIM CII0AM); OOBACHATH 001 3aKOHOMEPHOCTH B
M3MEHEHHUH CBOWCTB 2JIEMEHTOB U MX COCAMHEHUI B Mpe/IesiaX MaJbIX IEPHUOJIOB U TIaBHBIX MOATPYIII C
y4ETOM CTPOEHHS UX aTOMOB;

6) kraccuguyuposames XAMUIECKUE FIIEMEHTBI; HEOPTaHUYCCKHIE BEIIECTBA; XUMHUYECKHE PEaKInu (I10
YHCITY M COCTAaBY YYaCTBYIOIIUX B PEAKIIUHU BEIECTB, IO TEMIIOBOMY 3P PEKTY, 10 U3MEHEHHUIO CTETIeHeH
OKHCIICHUSI XHMUYECKHUX JIEMEHTOB);

7) xapaxmepuzosams (ONHUCHIBATH) OOIIHE U CICH(PUICCKIE XUMUUECKHAE CBOWCTBA MPOCTBIX U CIIOKHBIX
BEIIECTB, MMOATBEPKAAst OMIMCAHUE TPUMEPAMHU MOJIEKYIISIPHBIX 1 HOHHBIX YPaBHEHHH COOTBETCTBYIOIINX
XUMHUYECKHX PEeaKLuii;

8) cocmaensme ypaBHEHHS 3IEKTPOIUTHYECKON TUCCOLMAIINN KHCIIOT, IIEJI0YeH U COJIe; OTHbIE 1
COKpaIlléHHbIE YPAaBHEHUS peakIii HOHHOTO 0OMeHa; YpaBHEHUS peaKIfii, HOATBEPKIAIOIINX
CYIIECTBOBAHNE TEHETHUYECKON CBSI3M MEXKIY BEIIECTBAMH PA3IMYHBIX KJIACCOB;

9) packpwisams cywHOCMb OKACINTETHHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABICHHS
AIIEKTPOHHOTO OajaHca 3TUX PEaKINi;

10) npoernoszuposams CBONCTBA BELIECTB B 3aBUCUMOCTHU OT UX CTPOCHHUSI; BO3MOKHOCTH MTPOTEKAHHSI
XUMUYECKHX MPEBPALICHNUN B Pa3IMUHBIX YCIOBHIX;

11) sbruucsms OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYO MacChl BEIIECTB; MaCCOBYIO JOJTIO
XMUMHYECKOT'0 3JIEMEHTa 110 (popMysie CoeTMHEHHSI; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; IPOBOIUTH
pacu€Thl 10 YpaBHEHUIO XUMUYECKOH peaKIvu;

12) credosams nipaBuIaM MOJIb30BAHUS XUMUYECKOW MOCYION M 1a00PaTOPHBIM 000PYIOBAHUEM, a TAKIKE
IpaBuIaM OOpaIIeHUs C BELIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSIMU 10 BBIITOJHEHHIO Ja00paTOPHBIX



XUMHUYECKUX OTBITOB 10 MTOJIYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa U YTIIEKHUCIIOTO Ta3a);

13) nposooums peakuuu, MOATBEPHKAAIOIINE KAYSCCTBEHHBIN COCTAB Pa3JIMYHBIX BEIIECTB: PACIIO3HABAThH
OTBITHBIM TyTEM XJIOPUI-, OpOMUI-, HOAK -, KapOOHaT-, hocdar-, CHIIMKAT-, CyIb(aT-, THIAPOKCUI-HOHBI,
KaTHOHBI aMMOHUS ¥ MIOHBI H3yYCHHBIX METAJJIOB, IPUCYTCTBYIOIME B BOJHBIX PACTBOPaX HEOPTaHUYECKUX
BEIIIECTB;

14) npumensims OCHOBHbBIE OTIEPAIIUH MBICIIUTEIBHOM AEATSILHOCTH — aHAIU3 U CHHTE3, CPaBHCHHE,
000011IeHIe, CHCTEMATH3AIINIO, BBISIBIICHUE TIPUIMHHO-CIICICTBEHHBIX CBSI3€H — JIJISt U3YUCHUS CBOWCTB
BCIICCTB U XUMHNYCCKUX peaKHHﬁ; CCTCCTBCHHO-HAYYHbIC MCTOABI TIO3HAHUS — Ha6HIOIIeHI/IC, HU3MCPCHUC,
MO/JICJIIMPOBAHUE, IKCIICPUMEHT (pealTbHBIA M MBICIICHHBIH ).



TEMATHNYECKOE IINTAHUPOBAHUE

Ne |HamMeHOBaHME pa3ziesoB U TEM IIPOrpaMMBbl KosmuecTBo yacos
/11 BCETO KOHTPOJIbHBIE  [IPAKTHYECKUE
[paboThI paboThI

1. |Pazgen 1. MHoroo6pa3ne XuMH4YeCKUX peakuii |16 1 2

2. |Pa3men 2. MHoOrooopasue BelecTB 43 2 5

3. |Pa3zgen 3. KpaTkmuii 0630p BaskHeHmx 9 - -

OpPraHU4YecKHX BellecTB
OBLIEE KOJIMYECTBO YACOB I10 [IPOTPAMME |68 1 0




KasiennapHo-temaTnyeckoe MiiaHupoBaHue

Jlara

Maan | ®akr

Ha3Banue pa3nena, TeMbl

KoJu-Bo
JacoB

OoOopynoBanue

Paznen 1. Muorooopasue xuMuyecKux peaxkumii (16 u)

OKHCIIUTENTbHO-BOCCTAHOBUTEIIbHBIE
peakuuu. Peakiiuu coequuenus,
pa3oKeHus, 3aMelleHus: 1 0OMeHa ¢
TOYKHU 3PCHUSA OKUCIICHUA U
BOCCTAaHOBJICHUSI.

1

OKHCIUTEILHO-BOCCTAHOBUTEIIbHEIE
peaknuu. Peakuyuu coequHeHUs,
pasioKeHus1, 3aMeleHrs 1 0OMeHa ¢
TOYKH 3PEHUS OKUCIICHUS U
BOCCTAaHOBJICHHSL.

TennoBbie 3G HEeKThI XUMUYECKUX
peakuuii. DK30TepMHUECKUE U
SHIOTEPMHUYECKUE PEAKIIHH.

CKOpOCTh XMMHUUYECKUX PEaKIIHUi.
[TepBoHavasibHBIE TIPEICTABIICHUS O
KaTajause.

IIpakTnueckas padora Nel. M3yuenue
BIIUSIHUS YCIIOBUM NTPOBEECHUS
XUMHUYECKOHN PEAKIMU Ha €€ CKOPOCTb.

Hudposas
nabopaTopus o

XUMHUH
(yueHnueckas)

OO6paTumble U HEOOpAaTUMBbIE pEaKIUU.
[TonsATHE O XUMUYECKOM PABHOBECHH.

CymHocTh rporecca
IEKTPOIUTUYECKOHN TUCCOIIMALINT

* IIpakTnueckasi padbora
«IJIEKTPOJHTHI U HEIIEKTPOJIUTHI»

Hudposas
naboparopus 1o

XUMHUH
(yuenuueckas)

Juccomuanys KUciIoT, OCHOBaHMH,
coJien

CnaOble ¥ CUIIbHBIE SJIEKTPOJIUTBHI.
Crenenp aucconuayi.
*«OnpeneneHne KOHUEHTPALMHU
COJIM IO YJIEKTPONPOBOJIHOCTH
pacTBopa»

Hudposas
naboparopus 1o

XUMHUH
(yuenuueckas)

10

Peakuuu moHHOTO OOMEHaA U yCIIOBUS
UX NPOTEKAHMUS.

11

XHUMHYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTAaHUYECKUX COCTMHEHUI
B CBETE MpeJCTaBICHUN 00
BJIEKTPOIUTAYECKON AUCCOIUALINH 1
OKHCIIMTEIbHO-BOCCTAHOBUTEIIHLHBIX
peaKuusIX.




12

XHMHUYECKHE CBOIICTBA OCHOBHBIX
KJIaCCOB HEOPTaHUYECKUX COCTMHEHUI
B CBETE MPEICTaBICHUN 00
3JIEKTPOIUTAYECKON AUCCOIUALINM U
OKHCIIMTEILHO-BOCCTAHOBHUTEIIHFHBIX
peaKuusX.

13

I'mpponus conent

O0001IeHE IO TEMaM
«Kaccuukanusi XMuMUIeCKHX
peaknuii» U «JICKTPOTUTHYCCKAS
JIACCOLIHAIUS

M®YV (mpunrep,
CKaHep, KOIHUp)
Hoyr6yk

14

IIpakTuyeckas padora 2. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJia4 110 TEMEC
«CBoOICTBa KHCTIOT, OCHOBaHH, coneit
KaK AJICKTPOJIUTOBY.

Hudposas
naboparopus 1o

XUMHUH
(yuenuueckas)

15

KonTtpoabHasi pabora no remam
«Knaccuduxanus XMMUIECKIX
peakiuii» 1 « NEeKTPOIUTHYECKAs]
JMCCOIUALINS).

M®Y (npuntep,
CKaHep, KOIup)
HoyTt6yk

Paznen 2. Muorooopasue Bemectn ( 42 1)

16

[TonosxeHue rajJoreHoB B
NEepUOINYECKOHN TaOIULIE U CTPOCHHE
ux aToMoB. CBOMCTBA, OIy4YE€HUE U
IIPUMEHEHHE T'aJOr€HOB.

17

Xnop. CBoiicTBa U IPUMEHEHHUE XJIOPA.

18

XJIOpOBOAOPO: IOJIYYEHHUE U
CBOICTBA.

19

ConsiHast KUCIIOTa U €€ COJH.
* «OnpenesieHue COAEPKAHUSA
XJIOPU/I-MOHOB B MUTHEBOH BojIe»

Hudposas
naboparopus 1o

XUMHUH
(yuenuueckas)

20

IIpakTnyeckas padora
Ne3:«llonydyeHne CONSTHOM KUCIOTHI U
H3y4YEHUE €€ CBOMCTBY»

Hudposas
naboparopus 1o

XUMHUH
(yuenuueckas)

21

[TonosxeHne KUCIOPOJa U CEPHI B
MEPUOJNYECKON CUCTEME XUMUYECKUX
JIEMEHTOB, CTPOEHHE UX ATOMOB.
AnnoTponus cepsl.

22

CBolicTBa U1 IIPUMEHEHNUE CEPBI.

23

CepoBogopon. Cynbhussi.

=

24

Oxcup cepsi (1V). Cepraucras Kuciora
U e€ Comu.

25

Oxcup cepsr (V). CepHast Kuciora u
€e COJIH.

26

OKUCIUTENbHBIE CBOMCTBA
KOHUEHTPUPOBAHHOW CEPHOU KUCIIOTBI

27

IIpakTuuyeckas padora 4.Pemenue
HKCIIEPMMEHTAIIBHBIX 3a/1a4 110 TEME

Hudposas
nabopaTopusi 1Mo




«Kucnopon u cepa»

XUMHHA
(yueHnnueckas)

28

Pemenue pacueTHbIX 3a7a4
«BBIYuCIICHUS TT0 XUMUYECKIM
ypaBHEHHUSAM Macchl, 00bEMaA U
KOJIMYECTBA BEIIECTBA OJHOTO U3
MIPOJYKTOB PEaKIUu 0 Macce
MCXOJ/IHOTO BEUIECTBA, 00bEMY WIIH
KOJIMUYECTBY BEIIECTBA, COJCPIKAIIETO
OIIpEAEIEHHYIO JI0JII0 TPUMECEI

M®YV (mipunrep,
CKaHep, KOIHUp)
Hoyr6yk

29

[Tonoxxenue azora u gocgopa B
HEePHOIUYECKON CHCTEME XUMHYECKIX

OJICMCHTOB, CTPOCHUC X aTOMOB. Aszor:

CBOMCTBA U IPUMECHEHHUE.

30

AmMMmuak. Ousndeckue 1 XUMUYECKUE
cBoiicTBa. [lonyyenue u npuMeHeHue.

31

IIpakTnyeckas padora 5.
[TonyyeHnne amMmmMHaKka U U3y4eHHUE €ro
CBOWCTB.

Hudporas
naboparopus 1o

XUMHUH
(yuenuueckas)

32

Coin aMMOHUS.

33

A3zotHas kuciora. CtpoeHue
MoJieKyJibl. CBolicTBa pa30aBieHHON
A30THOM KUCJIOTBHI.

34

CBolicTBa KOHIIEHTPUPOBAaHHOU
A30THOM KUCJIOTBI.

35

Coix a30THOM KUCIOTEL. A30THEBIE
yIoOpeHusl.

36

®ocdop. Annorponus Gocdopa.
CgoiictBa ¢ocdopa

37

Oxcun pochopa(V). docdopnas
kucnota u e€ conu. PochopHbie
yaoOpeHwusl.

38

[TonoxxeHue yrieposia U KpEMHHUSI B
MEPUONYECKON CHCTEME XUMUYECKUX
JJIEMEHTOB, CTPOCHUE UX aTOMOB.
AnnoTponHslie Mo (UKALIUN

yriieposa.

39

XHUMHUYECKUE CBOMCTBA YIaepoaa.
Ancopbuus

40

YrapHblil ra3, CBOWCTBA,
(buzmoornUecKoe IeHCTBIE HA
OpraHu3M.

41

Yrnexkucnelil ra3. YrojnbHas KUCJIOTa U
e€ conm. KpyroBopot yrieposaa B
MPUPOJIE.

42

IIpakTnyeckas padora 6. [Tonyuenue
okcuaa yraepoaa (IV) uzydenue ero
cBoicTB. Pacro3HaBanue KkapOOHATOB.

Hudposas
nabopaTopus 1o

XUMHNHU




(yueHnnueckas)

43 Kpemuuii u ero coenunenus. Ctexio.
LlemeHT.
44 O606menue o Teme «Hemeramib M®Y (npuntep,
CKaHep, KOIup)
Hoyt6yk
45 KounrpoJabHas padora mo treme MOV (mpunrep,
«HemeTtaibiy. CKaHep, KOIHUp)
HoyTt6yk
46 [Tonoxxenue MeTajioB B DIIEKTPOHHBIE
NIEPUONYECKON CUCTEME XUMUYECKUX TaOIUIIBI U
anemenToB 1. 1. Menneneena. IJIaKaThl
Meraunueckas cBsizb. PU3HUYECKHE
cBoiicTBa MeTaysioB. CIIJIaBbI METAIIJIOB.
47 Haxosxnenue B npupojie 1 ooume
CHOCOOBI MX OTyYEHUSI.
48 XHUMHYECKHE CBOMCTBA METAJLIIOB. Psit
AKTUBHOCTH (3JIEKTPOXUMHUYECKHUH Psijl
HaMpsKEHUH ) METaIIOB.
49 lenounsie MeTamibl. Haxoxnenue B
npupoje. Duznyeckne U XUMHIECKUE
CBOMCTBA.
50 OKCHJIBI ¥ THIPOKCHIBI HISTOYHBIX
MeTaiioB. [IpuMeHeHne menouHbIx
METaJUIOB.
ol [1€nouH0-3eMeTbHBIE METAIIIEL.
Haxoxnenue B npupone. Kanpumii u
ero coeguHeHus. JKECTKOCTh BOABI U
Coco0bI €€ yCTpaHEeHUs
52 Amomunanil. Haxoxxnenue B mpupoe.
CBoiicTBa aIFOMUHUSL.
53 AMQOTEpHOCTH OKCHJIA U THAPOKCHIA
AITIOMUHHUSL.
54 Kenezo. Haxoxnenue B mpupoe.
CaoiicTBa xene3a
55 CoenuHeHns sxenesa.
56 IIpakTHyeckas padora 7 Pemenne Hudposas
SKCIEPUMEHTAIIbHBIX 337124 110 TEME « nabopaTopus 1o
MerTasl U UX COETUHEHUS» XUMUH
(yueHmnueckas)
57 [ToaroroBka Kk KOHTPOIBHOM paboTe MOV (mpunrep,
CKaHep, KOIHUp)
Hoyt6yxk
58 KonrtponbHas padora no reme M®YV (mpusnrep,
«Mertamab» CKaHep, KOIup)
HoytOyx

Pa3nen 3. KpaTkuii 0630p BakHeHIIHX OpraHnyecKux BemecTs (74)
Tema IlepBoHauya/ibHbIE IPeACTaABIeHUS 00 OPraHMYECKUX BelecTBaxX —

7 yacoB




59

OpFaHI/I‘IeCKaﬂ XUMMUA.

60 Yrnesonoponasl. [Ipenensaele
(HaCBILLIEHHBIE) YTJIEBOOPOIbI
61 Henpenenbabie (HEHACHIIIIEHHBIE)
YIJI€BOAOPO/BI.
62 IIpon3BoaHBIE YTIIEBOAOPOAOB.
CnupTsl.
63 Kap6onoBbie kucnotbl. Cll0KHbIE
s¢upsl. XKupsl.
64 Yrnesopl.
65 AMMHOKHCIIOTHI.
66 benku. [Tonumepsl.
67 HroroBas KoHTpoJbHAs paboTa 3a Kypc M®YV (npunrep,
9 kiracca CKaHep, KOIHUP)
Hoyt6yk
68 [ToBTOpenue 3a kypc 9 kinacca MOV (mpunrep,

CKaHep, KOIHUp)
Hoyr6yk




yueOHuK: XuMmus. 9 kiacc: yue0.1s100meo0pa3oBaT. opraHu3aluil ¢ mpuiL. Ha 31eKTpoH. Hocutene (DVD)

@DoH/1 OLIEHOYHBIX CPEICTB
mo xumuu 9 xiacc

I'.E. Pym3utuc, ®.I'. ®enpaman.— M.: IIpocsemienue, 2020 — 208 c.

No No DopMBbI KOHTPOJISI Uctounuk
n/m | ypoka
1 5 Ilpaxmuueckas paboma Nel 1. I'.E. Pym3utuc, ®.I" ®enpaman Xumus 9
«V3yyenne BIMSHHUA YCIOBHH | Ki1acc: y4eOHHK JUIst 001Ie00pa3oBaTeIbHbBIX
IPOBEJCHUS XUMHUYECKOM | opraHu3aliyii ¢ MpuiIoKeHUeM Ha 3JIEKTPOHHOM
peakiuu Ha €€ CKOPOCTh nocutene (DVD) / T'.E Pynsutuc, ®@.I" ®enbaman-
M.: [Ipocsemienue, 2020.-208c.
2. Terpanp TUIs 71a00paTOPHBIX "
npakTHdeckux  pabor. 9  kmacc. — M.
[Tpocsemenue, 2020
2 14 [lpaktnyeckas  pabora 2. 1. I''E. Pymsutuc, ®.I" ®enpaman Xumus 9
Pemenne 5SKCHepUMEHTANBHBIX | KJIacc: y4eOHUK Uil 0O0IIeo0pa3oBaTeIbHBIX
3a7ady 1o Tteme "CBoiicTBa | opraHu3zauuii ¢ NPUIOKEHUEM Ha 3IJIEKTPOHHOM
KHUCIIOT, OCHOBaHU# u coneil kak | Hocutene (DVD) / I'.E Pymzutuc, @.I" ®enpaman-
AIEKTPOIUTOB" M.: IIpoceemenne, 2020.-208c.
2. Terpanp JUTS 71a00paTOPHBIX u
npakThdeckux — pabor. 9  wmacc. — M.
[Tpocsemienue, 2020
3 15 KonrtponsHas padora mo temam | T'apa H. H. Xumus. Ypoku B 9 kiacce : moco6ue st
"Knaccupuxanys XMMHYECKHX | yuutens / H. H. Tapa. — 2-e usg,., nepepa6. — M. :
peakruii" " | TMpocsemenue, 2015. — 128 c. — ISBN 978-5-09-
"DNeKTpOIUTHIECKAS 028569-8. (c. 29-31)
nucconuanusg”
4 21 [Tpaktuyeckas  pabora  3.| 1. T.E. Pymsutuc, ®.I' ®enpaman Xumus 9
[Tomy4yenue CoNSTHOM KUCTIOTHI U KJIacc: y4eOHHMK /i1 00111e00pa30BaTeIbHBIX
M3y4EHHE €€ CBOMCTB. OpraHu3alMi C TPUIOKEHUEM HA
anektpornoM Hocutene (DVD) / T.E
Pymsutuc, ®.I' ®enpaman- M.:
[Ipoceemenue, 2020.-208c.
2. Terpanap asst 1abOPaTOPHBIX U MPAKTHIECKUX
pabort. 9 knacc. — M.: [Ipocsemenue, 2020
5 27 [IpakTuueckas pabora 4. 1. T.E. Pymsuruc, ®.I' ®enmpaman Xumus 9
Pemenne 5skcneprMeHTaIbHBIX KJIacc: y4yeOHMK Juis 0011eo0pa3oBaTesIbHBIX
3agau no Tteme "Kucmopon u OpraHu3aIuit c MIPUIIOKEHUEM Ha
cepa" anektponHom Hocutene (DVD) [/ T.E
Pym3utuc, or denpaMaH- M.:
[Mpoceemenue, 2020.-208c¢.
2. Terpanp mist 1abOpaTOPHBIX M MPAKTUYECKUX
pabort. 9 xnacc. — M.: IIpoceemenne, 2020
6 31 [lpaktuyeckas  pabdora  5.| 1.T.E.Pymsuruc, ®.I' ®enpaman Xumus 9
[Tomyuenue aMMuaKa u KJIacc: y4eOHUK JTst 00111e00pa30BaTeIbHBIX

M3yYEHHE €TI0 CBOMCTB.

OpraHu3aIHi ¢ MPUIOKEHUEM Ha
anekrponHoM Hocutene (DVD) / T.E




Pymsutuc, @.I' ®enpaman- M.:
[Tpoceemenue, 2020.-208c.

2. Terpaap Ui 1a0OPATOPHBIX M MPAKTHYECKUX
pabor. 9 knacc. — M.: IIpocBemenue, 2020

7 42 [lpaktuyeckas  padora  6.| 1. T.E. Pymsutuc, ®@.I' ®enpaman Xumus 9
[Tonydyenune oxcuma yriepoaa KJjacc: y4eOHHK Ui 00Ieo0pa3oBaTeIbHBIX
(IV) u u3yyeHue ero CBOMCTB. OpraHu3aIuit c MIPUIIOKECHUEM Ha
Pacrio3naBanue kapOOHATOB. anektponHoMm Hocurene (DVD) [/ T.E

Pyn3utuc, or Denpaman- M.:
[Ipoceemenue, 2020.-208c.

2. Terpanp st 1aOOPaTOPHBIX M MPAKTUYSCKUX
pabort. 9 knacc. — M.: Ilpocsemenue, 2020

8 45 KoHntponbhas pabora mo teme | lapa H. H. Xumus. Ypoku B 9 KJacce : moco6ue st
"Hemeramnsr". yuutens / H. H. Tapa. — 2-e usp,., nepepa6. — M. :

[IpocBewenue, 2015. — 128 c. — ISBN 978-5-09-
028569-8. (c. 79-86)

9 56 [Tpaktueckas  pabora 7. 1. T.E.Pymwutuc, ®.I' ®enpaman Xumust 9
Pemenne skcnepuMeHTaNbHBIX KJ1acc: y4eOHUK i 0011e00pa3oBaTeIbHbIX
3aja4d 1Mo TeMe "MeTaibl U uX OpraHu3aIMi ¢ MPUIOKEHUEM Ha
coeanHeHus " anektpornHoM Hocurene (DVD) / T.E

Pymsutuc, ©.I' ®enpaman- M.:
[Ipoceemenue, 2020.-208c.
2. Terpanp /i 1a0OPATOPHBIX M MPAKTUYECKUX
pabort. 9 xnacc. — M.: IIpocsemenue, 2020
10 58 KonrtponbHas pabora nmo teme | Iapa H. H. Xumus. Ypoku B 9 kiacce : noco6ue s

«MeTtanmie»

yuutens / H. H. l'apa. — 2-e u3pg,, nepepab. — M. :
[IpocBeiwenue, 2015. — 128 c. — ISBN 978-5-09-
028569-8. (c. 107-108)




