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[MosicHuTeILHAA 3aMMHCKA

PaGouas nporpaMma i TeMaTHIeCKOe MIaHHPOBAHIE COCTABICHbI B COOTBETCTBHI ¢ HOPMATHBHBIMH H PACHOPSAIHTENLHEIMI JOKYMEHTAMIL.

o MejnepanbHblii rOCYAAPCTBEHHBIN 00pa30BATEIbHBIIT CTAHAAPT CPEAHETO obiero obpazosanus (yTB. 1piikazov MunucTepcTsa 00pa3oBaHisa 1
nayku P® ot 12.08.2022 Ne 732«0O BHeceHHH H3MEHEHHIT B denepanbHblil rocy1apcTBeHHBI 00pa30BaATENbHBI CTAHAAPT CPETHETO ofuero
oOpazoBanusi, yTBepKIACHHBIT npHkazom MunucrepeTsa obpasosaHus 1 HaykH Poccniickoii @enepatu ot 17 mas 2012r. Ne413»
(3apeructpuposan 12.09.2022 Ne 70034) (hitps //fuosreestr ru )

e ®enepanbHas 0OpasoBaTeNbHas NporpamMma cpeanero obmero obpasosanus. I1pukas Munnpocsemenns Poccun ot 18.05.2023 N 371 Od
yTBep:KIeHun (enepanbHOil 00pa3oBaTeNbHOI NPOrPaMMbl CPENHETO obmtero obpaszosanns (3apernctpuposano B Muntocre Poccun
12.07.2023 N 74228

e Tlpukas Munncrepcrsa npocsemeHns Poceniickoit @enepaiin ot 23.12.2020 Ne 766 "O BHecenun n3MeHeHNi B peiepanbHbliii nepedeHb
yueGHHNKOB, 0Ny LEHHBIX K HCMOJIb30BAHHIO MPH PEAIH3aLiiii HMEIOIIHX TOCY 1apCTBCHHYO aKKPEAUTALIHIO oOpazoBaTeNbHBIX NPOrpaMmM
HAuaIbHOrO ODIIEro, OCHOBHOrO 00Lero, cpejiHero odimero 00pa3osaHis OpraHn3auisamMy, OCy IECTBISIOMHMH 00pazoBaTeNbHY )
NeATeNbHOCTh, YTBEPKIACHHBII npHKka3oM MHHHCTEPCTBA MPOCBEILEHISA Poccuiickoii @enepatnn or 20 mas 2020 r. Ne 54"(3apernctpuposan
02.03.2021 Ne 62645) (http://publication.pravo. gov.iu )

e Ilpuka3 MunncrepceTsa npocseuienns Poccuiickoii @enepanin ot 02.08.2022 Ne 653 "O0 yrBepxaeHnn (penepaspHOro nepedHs
37eKTPOHHBIX 0OPA30BATENbHBIX PECYPCOB, HOMYIIEHHBIX K HCIOTb30BAHHIO MPH PEATH3ALIH HMEIOIHX rOCY 1apCTBEHHY IO AKKPEANTALHIO
06pa3oBaTeNbHBIX MPOrPaMM HauaibHOro OOLIEro, OCHOBHOTO ob1ero, cpentero odmero obpasosanns” (3aperncrpuposan 29.08.2022 Ne
69822).

e TIpumMepHas ocHOBHas 0Opa3oBaTelbHasi MPOrpaMmMa OCHOBHOIO OOLIEro obpazosanus no xumuu Wi 10 - 11 knaccos (OnoOpena pemieHiem
denepanbHoro  yuebHO-METONMYECKOTO  OOBEAMHEHNA MO obwemy obpasosanmio, mporokon ot 4 ¢espans 2020 r. N 1/20)
(https //feosreestr ru/ )Ipeamernas nunns yuebnukos O.C.I'abpuensn. 10-11 xnaccer - yueb. nocobue s 00weobpasoBar. opraHH3aLmii /
0.C. T'abpuensn, C.A,Cnankos — M. : Ilpocsewmenue, 2023. — 00 ¢. — ISBN ApTopckasi AHHHA, pPeanu3yroumas Kypc, npeicTaBlieHa
yueGnukom « Xumns. 11 xiace» (aprop: O.C.I'abpuensn, .I".Octpoymos, C.A. Cnaakos, M -IIpocsemenne 2023 ).

MecTo yue6Horo npeamera B yueOHOM nJiaHe
B coorsetcTsin ¢ yuebusM mianom MOY CIII Ne 83 na usyuenue xumin B 11 kj1acce oTBOMTCH | waca B Hemen0, 34 yaca roJloBbIX

Ob6uan xapakmepucmura yiebnozo npedymema
[Mporpamma paspalorana B COOTBETCTBHH € (hefepajbHBIM TOCYapCTBEHHBIM 00pa30BATENbHBIM CTAHAAPTOM OCHOBHOTO H cpentero  obuiero
00pa3oBaHKs H OPHEHTHPOBAHHAS HA PaboTy MO JIMHIH yueGnikosQ.C I'abpuensins (M. Ipocseutenne, 2020).
PaGouass nporpamMma c¢peaHero (mosHoro) obmero 00pa3oBaHMA MO XHMHH  COCTaBJieHa Ha OCHOBE DenepanbHOro  rocy AapCTBEHHOTO
obpasoarenpHOro cranaapra obmero oOpasopanus. B Heil Takke y4MTBIBAIOTCS OCHOBHBIC WACH M TOJOKCHHA [IporpamMmbl  pa3BHTHA U
dopMHpOBaHus YHHBEPCAIbHBIX YUeOHbIX AEHCTBHIl /A CPEIHErO obmero obpasosanusi. B palGoueii mporpamme npenyCcMOTPEHO pasBHTHE BCEX
OCHOBHBIX BIIOB JEATENLHOCTH 00y4aeMbiX, MPEICTABIEHHbIX B [IPOrpaMMaXx Ulsl Ha4albHOro oOLero 1 OCHOBHOTO o0iero oOpazoBaHus. .
[Ipy H3ydeHnu XHMHH, T BEAYLIYHO POlb HIPAET MO3HaBaTe/IbHasd ACSTEIbHOCTE,



OCHOBHBbIE BHIbI y4eOHOI [esTelbHOCTH OOy4arOIHMXCA Ha yPOBHE yueOHbIX JliCTBUIT BKIIOYAIOT YMEHHS XapakTepH3Osatlb, OOBSICHAT,
KaaccHbHINIPOBaTh, BIAAETh METOAAMH HAY4HOro TO3HAHHA, MOIHO H TOUHO BBIPAKATH CBOM MBICJH, apryMEHTHPOBATL CBOKO TOUKY 3peHI,
paboTaTe B rpyrre, NpeacTaBisiTh 1 co0BIAaTh XIMIYecKy0 HH(pOPMALHI0 B YCTHOI H nucbmenHoii popme n ap. Oauon us3 BayKHCIHIINX 3a1a4
obyueHHsi B CpeaHeli WKoe ABIACTCA MOArOTOBKA 00y4aIOLHXCs K OCO3HAHHOMY H OTBETCTBEHHOMY BHIOOPY JKM3HEHHOTO H TMPO(HECCHOHAILHOrO
myTn. OOyHaloLHecs A0KHbI HAYIHTbCA CAMOCTOSTENLHO CTABHTH e H ONpeieNsiTh MyTH HX JOCTHKEHHs, HCIO0JB30BaTh npuobpeTeHHblil B
ITKOJIE OMBIT AEATETHHOCTH B PeaNbHOI 5KI3HH, 33 PAMKaMH y4eOHOro npouecca. CornacHo 0Opa3oBaTeIbHOMY CTaHIAPTY 21dsHble Helu cpeone2o
0014e20 00PA30BANUSL.

1) OpMHPOBaHHE LEIOCTHONO MPEACTABICHHS O MUPE, OCHOBAHHOIO Ha npHOOPETEHHBIX 3HAHIAX, YMEHHAX 1 criocobax IesTeabHOCTH,

2) npuodpeTeHNe OMbITa Pa3sHOOOPasHOil AeATETLHOCTH, ONbITA O3HAHIA 1 CaMOTIO3HAHHS,

3) MOArOTOBKA K OCYLIECTBICHIIO OCO3HAHHOIO BLIOOPA HHIAHBHTYaJbHOM o0pa3oBaTeNnbHOIN MM npodecCHOHANILHOI TPACKTOPHH. bBoabluoii BKIaa B
NOCTIIKEHIE STHX Leseii cpenHero o0miero 00pa3oBaHNs BHOCHT U3ydene XuMul, KOMopoe NPU38ano 0Decnedumy;

* OPMHUPOBAHNE CHCTEMbI XHMHYECKHX sHaHMil KaK KOMIIOHEHTa eCTECTBEHHOHAYYHOI KapTHHBI MHPA,

* pa3BUTHE JIYHOCTH O0Y4AKOMMXCH, WX HHTEIICKTYalbHOC 1 HPABCTBEHHOE COBEPILICHCTBOBAHHE, dopmupoBaHne Y HHX TYMaHHCTHHECKHX
OTHOLIEHH 1 SKOIOrHYECKH LENecoobpa3HOro MoBeIeH s, B ObITy 1 TPYAOBOIT ACATEILHOCTH,

+ BBIPa0OTKY y 00y4Yaroiixcs NOHUMaHHA obLIecTBeHHOI NOTPeOHOCTH B Pa3BUTHH XHMHH, a TAKKe dopmupoBaHIe y HUX OTHOLICHHS K XTMHH Kak
BO3MOKHOIT 0BsacTi Oy ay1eil MPaKTHYEeCKOH AeATeIbHOCTH,

« hopMHUpOBaHIEe YMEHNTT 0€30MacHOro obpaileHHs ¢ BELeCTBAMH, HCTOJIb3Y EMBIMH B MOBCEIHEBHOI KH3HH.

Leasnmu uzyuenus Xumuu 6 cpeoneil WKo/1e A6 1A I0MCA .
1) popMupoBanne y 0Oy4arOUHXCS YMEHIS BUIETD I MOHUMATD LCHHOCTL o6pasoBaHus, 3HAYUMOCTh XHMHYECKOrO 3HAHUS I Kak0TO 1e/I0BCK,
He3aBHCIIMO OT ero mpoiecCHOHAIBHON AESTENbHOCTH, YMEHHIT pasnniarh (aKThl 1 OlEHKH, CPABHHBATH OLICHOYHbBIC BLIBOIBI, BHICTD HX CBASH c
KPHTEPUSMH OLEHOK H CBS3b KPHTEPHERB C oMpe/eieHHoii CHCTeMOIT LIEHHOCTEH, opmyTHpOBaTh I 00OCHOBBIBATH COOCTBEHHYHO MO3HLHUIO;
2) popmupoBanue y OOyHAMOIINXCS LENOCTHOTO NPECTABJICHHs O Mipe It PO XHMHH B CO37aHHH COBPEMEHHOIT eCTeCTBEHHOHAYHYHOIl KapTHHEI
MIpa; YMeHHs QOBACHATE OOBEKTHI H MPOLECCh oKkpysKaroleii AeiicTBHTENBHOCTH — NPHPOIHOT, CONMAIBHOI, KYJIbTYPHOI, TEXHHYECKOM CPe/lbl, —
HCTIONBL3Y S [JIsA ITOrO XUMHYCCKHE 3HAHWA,
3) npuobpereHne 00y4arOIHMICA ONbITa pa3sHOOGPA3HOM JEATELHOCTH, OMNbITa NO3HAHHA 1 CAMOMO3HAHITA, KJTFOYEBbIX HABLIKOB (KIIFOYEBBLIX
KOMIETEHTHOCTEI1), NMEIOLIHX YHHBEPCAIbHOE 3HAUeHHE [l Pas/IHiHBIX BUIOB ACATEILHOCTH —= HABBIKOB PEIleHHs MpOoOJeM, NPHHATHS PelieHn,
HowucKa, aHanu3a 1 o0paboTkn HH(OPMALITH, KOMMYHHKATHBHBIX HABBIKOB, HABBIKOB M3MepeHHil, HABBIKOB COTPYAHHYECTBA, HABBIKOB ©e30macHOro
oOpaLLeHHisl C BEIIECTBAMH B MOBCE/IHEBHOMN KH3HIL.
LleHHOCTHBIE OPHEHTHPbI Y4€0HOr0 NpeaMeTa ;
[Ipi W3yueHHH XHMHH B OCHOBHOI IIKOJIE YHALLHECs AOJUKHBI OBIAACTH yueOHBIMH  1efiCTBIAMH, TIO3BOISIOMMMH UM A0CTHHb JHIHOCTHEIX,

NpeaMeTHLBIX H MeTanpeaMETHBIX 06pa3013aTeanb:x pe3yJIbTaTOB.



ILIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA NNPOTPAMMBI ITO XUMHH
HA YPOBHE CPEJIHEI'O OBHIETO OBPA3OBAHMUS

JJUUYHOCTHBIE PE3YJIbLTATDI

JIHUHOCTHBIC PE3Y TBTATH OCBOCHHS MPEAMETA « XHMILSD» OTPAKAKOT chopMHPOBAHHOCTD OTBITA [03HABATCTLHOM 1 IIPAKTHYCCKOIT ACSTEIBHOCTH 00YHAKLIHXCS 110

peann3aLiy MPHHATHIX B ODLICCTBE LIEHHOCTCH, B TOM YHCIC B HACTH!

1) rpaskIaHCKOr0 BOCIHTAHHS!

OCO3HAHHS 0OV HAKOIHMMHCH CBOHX KOHCTHTY LIHOHHBIX [TPaB 1 OBs3aHHOCTEH, VBAKCHHSA K 3aKOHY 1 I1PABOMOPAIKY .
[IPCACTABICHHS O COLMANBHBIX HOPMaX H MpaBHax MEKTHYHOCTHBIX OTHOLICHHIT B KOICKTHBC.

rOTOBHOCTH K COBMCCTHOI TBOp‘—]CCKOﬁ ACATCIBHOCTH IIPH CO3JaHnH }"106Hbl.\' MPOCKTOB, PCLICHHH }'llC6Hb[.\' W MO3HABATC/IbHBIX 33a4. BbINOIHCHHH NHMHYCCKHX

IKCIICPHMCHTOB,

CHIOCOBHOCTH MOHHUMATDL H MPHHHMATh MOTHBBL, HAMCPCHMSA. JOTHKY 1 APrYMCHTBI APYTHX MPH aHATH3C PasTHIHBIN BHIOB VICOHOIT ACATCIIBHOCTH.

2) NaTpHOTHYECKOr 0 BOCTIHTAHHSL:

[CHHOCTHOTO OTHOLICHMSI K HCTOPHUCCKOMY H HAVHOMY HACTICAMIO OTCUCCTBCHHON XHMITH!

VBa/KCHHS K MPOLICCCY TBOPHCCTBA B 06/1aCTH TCOPHH H TIPAKTHIECKOTO MPHMCHCHHSA NHMHH, OCOZHAHMS TOTO., UTO JOCTIKCHHS HAYKH €CTh PC3YIpTAT
UIHTEIbHBIX HAGTHOACHHI, KPOMOTIHBBIX JKCIICPHMCHTAILHBIX [ONCKOB. MOCTOSHHOTO TDV,1a VYCHBIX 1 NIPAKTHKOB.

HHTCpPECA H MO3HABATE/ILHBIX MOTHBOB B MOIVUCHHH H MoCcaeayomeM AHAIHU3C HH(I)O}JMEU.IHH O MCPCAOBbIN JJOCTH/KCHHAN COBpC.\ICHHOii OTC‘[CCTBCHHOﬁ NHUMHH

3) AYXOBHO-HPABCTBEHHOr0 BOCIIHTAHHS!
HPABCTBEHHONO CO3HAHIISL. ITHUCCKOTO MOBCACHHA,

CrOCOOHOCTH OICHUBATL CHTYALHH, CBA3aHHbIC ¢ XHMHUCCKHMH SIBIICHUSAMI. H IPHHHMATh OCO3HAHHBIC PCIICHHA. Op[lCHTI‘I]J_\'FICb Ha MOPEUII)HO'HDE[BCTBCHH})IC

HOPMBbI H LICHHOCTH.

FOTORHOCTH OLICHUBATh CBOE MOBCACHHC H MOCTYIIKH CBOHX ToBapmieii ¢ NO3HLMIT HPABCTBEHHBIX 1 MPABOBBIX HOPM 1 OCO3HAHKE TIOC/IEICTBHI1 ITHX MTOCTYIKOB!

4) hopmMHPOBAHHS KYIbTYPbI 3A0POBbS:

OHHMAHMS LCHHOCTEH 310pOBOTO H OC30MaCHOTO 00pasa KH3HH, HCOOXOIITMOCTH OTBCTCTBCHHOIO OTHOMICHHS K cobCTBEHHOMY (DH3HUECKOMY 1 MCHXHYCCKOM)

30POBBIO.

coBIOACH s TTPABH.T GC30MacHOro 0OPALICHHS € BCUICCTBAMH B OBITY . TOBCC,IHCBHOH KH3HH H B TPYA0BOI1 ACATCIBHOCTH,

[TOHHMAHH LICHHOCTH MPaBHI HHIHBHYATbHOTO H KOJICKTHBHOTO 5e30MACHOrO MOBEACHHS B CHTYALMAX, YIPOKAIOMIX 310POBBIO H AKH3HH AKOACH.
OCO3HAHMS MOCICACTBHI M HCOPHATHS BPCAHBIX MPHBLMHCK (vrioTpebaeHus aMKOross, HapKOTHKOB. KyPEHMH),

5) TpyA0BOTr0 BOCIIHTAHHSI!

KOMMYHHKAaTHBHOI KOMNETCHTHOCTH B yueOHO-HCCICA0BATCABCKOMH ACATCILHOCTH, OBIICCTBCHHO MOJIE3HOI, TBOPUECKOIl M APYTHX BHAAX ACATCALHOCTH,
VCTAHOBKH HA aKTHBHOC y4acTHC B PCLICHHH MPAKTHYCCKIX 33,184 COLMATBHON HAMPaBICHHOCTH (B paMKax CBOCTO K/ACCa, LIKOJIBI):

HHTCpeca K MPaKTHUCCKOMY H3Y4CHHIO npodeccHii pasTHHHOro PoAa, B TOM MHC/IC HA OCHOBC MPHMCHCHHS TIPSAMCTHBIX 3HAHHI 110 XHMHIL,

YBKEHHUS K TPY,LY, JIOIM TPY A3 H pe3yabTaTam TPYA0BOH ACATCIIBHOCTH.

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIHBHIYAIbHOH TPACKTOPHH obpazosanus, Oyaymeii npodeccun 1 peatn3anit cOBCTBCHHBIX JKH3HCHHBIX ILTAHOB € YHUCTOM

MTYHOCTHBIX HHTEPECOB, CMIOCOOHOCTCH K XHMHH, HHTCPCCOB 1 notpebHOCTEl 00EeCTRa,
6) JKOJOrHYECKOr0 BOCTIHTAHHS!



KOJIOTHUCCKH 11€16CO00PA3HON0 OTHOIICHHS K MPHPO/IE. KAK HCTOUHHKY CVIUCCTBOBAHMI AHIHH HA 3emae:

OHHMMAHHS TI0BATHHOTD XapaKTEPa IKOTOrHUICCKHX MPOOICM, BAHAHHA SKOHOMHICCKHX MPOUSCCOB HA COCTOSTHHC NPHPO,IHOI H COLMATBHO CPCABL.
0CO3HAHNS HEOOXOIHMOCTH HCMO/b30BAHHS JOCTHKCHHIT XHMHH 17151 PCIICHHS BONPOCOB PaLHOHATBLHOTO MPHPO,0TIOIb30BAHNS.

AKTHBHOTO HENPUATHS ACIICTBHIH, MPHHOCALIHY BPCA OKPVKAFOLICH MPHPOHOH CPeaC. VMCHHA MPOrHO3HPOBATH HeOIarONPHATHBIC IKOJOTHUYCCKHE MOCICACTBI
MpeIMPHHIMACMBIX ACHCTBHIT H MPCI0TBPALIATE HX.

HATHYHS PA3BATOTO YKOIOTHICCKOTO MbITIICHHA. 3KOIOPHYECKOiT Ky IbTYPbI, OMBITA ACATEILHOCTH 9KOIOTMYCCKOH HANPABICHHOCTH, YMCHIA PYKOBOICTBOBATHCS
JIMH B T103HABATEILHOI, KOMMYHHKATHBHOMH H COLHATBLHON MPAKTHKC, CIIOCOGHOCTH M VMCHHS aKTHBHO MPOTHBOCTOATH HACO/IOTHH xemooOHH;

7) LEHHOCTH HAYYHOr0 MO3HAHHS:

cOpPMHPOBAHHOCTH MHPOBO33PCHHS. COOTBETCTBY FOLIECTO COBPEMCHHOMY YPOBHIO PAsBITIA HaVKH H 00IICCTBCHHOMH MPAKTHKH.

MOHHMAHHS CHCHH(HKH XHMIH KaK HAYKH, 0CO3HaHHs €& po/i B (JOPMHPOBAHHH PAHOHATLHOTO HAYYHOTO MBILLICHHS, CO3JaHHH LETOCTHOTO MPCACTAB/ICHHA
06 OKpYKaKOWEM MUPE KaK O CAHHCTBC MPHPOBI H YCTOBCKA, B MO3HAHHH NPHPOHBIX 3AKOHOMEPHOCTCH H PCIICHHH NPOO/IeM COXPaHCHHS MPHPOAHOTO

PaBHOBECHS.

VOEKAEHHOCTH B 0COO0H 3HAYHMOCTH XHMUH A5 COBPCMEHHOI IIMBHIH3ALIH B €& TYMAHICTHYCCKOIT HAMPABJICHHOCTH 1 BAsKHOI POJIH B CO3@HINH HOBOH 0a3bl
MATCPHATBLHOH KYIBTYPbL. PCUICHHH MI0OATBHBIX npodieM yeToiuHBOro pasBHTHA YCI0BCUCCTRA — CHIPBCBOIL, PHEPTreTHUCCKOMH. MULICBOI 1 IKOJIOTHUYECKOI
6C30MACHOCTH, B PA3BHTHH MCANLIHBL, 00CCTICUCHIH YCTOBHH YCNCUTHOTO TPYAa H SKOIOrHHCCKH koM{pOPTHOI KHIHH KAKAOr0 WicHa OOLICCTRA!
CCTCCTBCHHO-HAVIHOI MPAMOTHOCTH: TIOHHMAHHS CYLHOCTH MCTOJOB MO3HAHHA, HCTIONBbIYCMBIX B ECTCCTBCHHBIX HAYKAX. CIOCOOHOCTH HCIOJIB30BATh MOMYHACMBIC
SHAHHMS 1S AHATH3A U OOBACHCHIS SBICHHI OKPYZKAOIIEr0 MHPA H IIPOHCXOJSIIIX B HEM H3MCHCHHI, VMCHHS A¢1aTh 000CHOBAHHBIC 3AK/TIOUCHHS HA OCHOBC
HayqHBIX (HAKTOB H HMCIOMIHXCA JAHHBIX C LIC/TBIO MOTYHCHHS 0CTOBCPHBIN BRIBOAOB.

HHTCpEca K 0COBCHHOCTAM TPY.1a B PA3HUHBIX cepax npodeCCHOHATPHOMN eI TS IBHOCTH.

METAINPEJAMETHBIE PE3YJ/IbTATbI

TMo3HaBaTe/bHbIC YHHBEpPCAIbHbIe YuefHble NeficTBHs

Baszopbie JOrH4ecKue JeHcTBus:

CAMOCTOATEILHO (hOPMYIHPOBATE H AKTVATH3HPOBATE npodsemMy, BCCCTOPOHHE ¢¢ paccMaTpHBaTE.

ONpEACTATH LETH ACATCIBHOCTH, 33/aBasi MAPaMCTPBL H KPUTEPHH HX JOCTHKCHHA. COOTHOCHTB PE3YIbTATHI JACATCIBHOCTH € MOCTABICHHBIMH LICAMMN,
HCMO/IB30BATh NP OCBOCHHH 3HAHHH NPHEMBI TOTHYCCKOTO MbILIICHHS — BRIACITH XapaKTCPHBIC MPH3HAKI MOHATHIT M YCTAHABINBATD HX B3AHMOCBA3D,
HCIOIb30BaTh COOTBETCTBYIOLINME MOHATHS 171 OOBSICHCHHS OTACILHBIX (hakTOB M SIBACHHUIL.

BLIOHPATL OCHOBAHHS H KPUTECPHH 1T KnaccH(UKALIH BELIECTB 1 XHMHYCCKHX peaximii,

VCTAHABINMBATH TPHYHHHO-CICACTBCHHBIC CBSI3H MCHTY H3Y1IaCMBIMH ABCHHIMI,

CTPOMTD JOTHUCCKHE PACCYIKACHHS (HHIYKTHBHBIC, ACAYKTHBHBIC, MO AHATOTHH). BLISB/IITH 3AKOHOMEPHOCTH I MPOTHBOPCYHS B PACCMATPUBACMBIX ABJICHIBIX,
(bopMy THPOBATH BbIBO/bI I 3AKTIOHCHHSL

Ba3oBble HCCAE10BATE/IbCKHE NeHCTBHA:

BJIAIeTh OCHOBAMH METOJIOB HAYYHOI'0 MO3HAHHNSA BELIECTB H XHMHYECKHX peaKiuii;

opmyTHPOBATE LIENH U 3a/ia4i HCCIEI0BaHA, HCMOML30BATH [OCTABICHHbIE HCAMOCTOATEIBHO ¢(POPMYTNPOBAHHBIE BOIIPOCHI B KAYCCTBE
HHCTPYMEHTA NO3HAHHUA W OCHOBbBI AJ1A dopMHPOBAHHSA TUIIOTE3bI 10 MPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY KIEHHI;

npuoOpeTaTh OMNbIT yUe€HHYECKOH HCCJIeI0BATENLCKOIT 1 MPOEKTHOH ACATEIbHOCTH, MPOABJIATH CcrocoOHOCTh H TOTOBHOCTL K CAMOCTOATEIbHOMY
[TOHUCKY METO/IOB PEIIeHHs NPAKTHYECKHX 3a/1a4, TPUMEHEHHIO PasjIndHbIX METO/10B MO3HAHHA.

Pa6ora ¢ undopmaumeii:




OpHEHTHPOBATHCS B Pa3/IHYHbIX HCTOMHHKAX HHGOPMAIHH (HAY 4HO-TIOMY NAPHAS JHTEPATY P XHMITHECKOTO CONEPAAHIIA, CrpaBoUHbIE MOCOOHS,
pecypchi MHTepHeTa), aHaTH3HpoBaTh HHPOPMALIHIO PasIITIHbIX BHAOB H (hopM TpenCTaBIeHITs, KPHTHYECKH OLEHNBATH €€ JOCTOBEPHOCTD I
HENpPOTHBOPEUHBOCTD,

(opMyIHPOBATH 3aMPOCHI H PHMEHATE PA3THYHbIE METOZIbI MPH MOHCKE 1 orbope HHPOpMALIHH, HEOOXOHMOI 11t BBIMOIHEHHA yueOHbIX 3a1a4
onpenenéHHOrO THIA,

NPHOBPETaTh OMBIT HCMONB30BAHHSA HHPOPMALHOHHO-KOMMY HHKATHBHbIX TEXHOJIOTHIT U PA3HYHbIX TOUCKOBBIX CHCTEM,

CaMOCTOSITENbHO BBIOHPATh ONTHMANBHYHO (OPMY MPENCTABIEHHA nudopmariu (cxembl, rpadHK, MarpamMmmel, TaGNULbI, PHCYHKH H IPYTHE);
HCTIONB30BATh HAYYHBIT A3bIK B Ka4€CTBE CPEACTBA NPH paGote ¢ xnMiueckoii nudopmarieii: MPUMEHATE MEKNPEAMETHBIC (puznueckue n
MaTeMaTHUeCKHe) 3HAKH U CHMBOJIbL, (POpMyJibl, a00peBHATY Pbl, HOMEHKIATYPY,

KoMMyHHKATHBHbIE YHHBEPCATbHbIE yaeOHbIe aeiicTBUsA:

3a71aBaTh BOMPOCHI 110 CYILECTBY 00CYKaAaeMOH TeMbl B XOI€ fHajlora 1/MTH JUICKYCCHH, BLICKA3bIBATh HJeH, GOPMYIHPOBATE CBOH NPEANOKEHITA
OTHOCHTEJILHO BbITIONHEHNS MPEIN0KEHHOH 3a1a49H;

BBICTYMATh C MPE3EHTALINEH Pe3yNIbTaTOB HO3HABATENbHOIl IEATeNBHOCTIL, MONY4EHHBIX CAMOCTOSTENIBHO HIIH COBMECTHO CO CBEPCTHHKAMIT TIPH
BLIIOTHEHNH XIMHYECKOT0 SKCIIEPUMEHTa, MPAKTHIECKOH padoTh 110 HCCIEA0BAHIIO CBOIICTB M3yYaeMbIX BEIIECTB, Peal3alin y4eOHOro NpoexTa i
(hopMyAHPOBATH BBIBOJIBI MO PE3YJILTATAM MPOBEACHHDIX JCeIe0BaHMil yTEM COTIACOBAHMSL TIO3HLMIT B X0A€ 00CYKIeHHs 1 oOMeHa MHEHHAMH.
PeryiSTHBHbIE YHHBEPCAbHBIE YieOHbIe NeHCTBUSA

CAMOCTOSTEIBHO MUIAHHPOBATE H OCYILECTBIIATH CBOIO MO3HABATENLHY 0 ACATENIBHOCTD, OTPEACIIAA eé LeaH M 3a7a4i, KOHTPOJIMPOBATh H 110 MEPe
HEOOXOMHMOCTH KOPPEKTHPOBATH TPe/llaraemblii alropHT™ AeHCTBIIT NPH BBITOJIHEHHH Y4eOHbIX 1 HCCIIGNOBATENBCKIX 3a/1at, BLIOHpATEL HanboIee
sdypexTHBHBLT CTOCOD HX peleHis ¢ y4ETOM MOy YCHHS HOBBIX 3HAHHIT O BELIECTBAX H XHMHYECKHX PeaKIMAX,

OCYLECTBIATH CAMOKOHTPOITH CBOEIT eATEIbHOCTH HA OCHOBE CaMOaHaliza i CaMOOLIEHKH.

NPEAMETHBIE PE3YJIbTATHI

IIpenmeTHbIe Pe3yIbTATbl OCBOCHHA KypCa «O61as 1 HeopraHnyeckas XHMHA» OTPAKAOT:

chOpPMHPOBAHHOCTb MPEACTABICHUI O XIMHUYECKON COCTaBSIONIEl eCTeCTBEHHO-HAY YHOH KapTiHbl MUPA, POJII XHMHH B HO3HAHHH SIBJIEHUIT
npUpOIbl, B GOPMHPOBAHHH MBIIIIEHNSA H KyJILTYPBI JITHHOCTIH, eé (PyHKLHOHANbHOIT TPAMOTHOCTH, HeoOXOMIMOIT 118 PEIIeHHs TPAKTHYECKHX 3a71a4
1 SKOJIOrH4YeCKH 000CHOBAHHOTO OTHOLUEHMSI K CBOEMY 310POBBIO 1 NpHPOIHOIL cpere;

BIIAZICHIE CHCTEMOIT XHMITYECKHX 3HaHMIT, KOTOPast BKJIKOHAET: OCHOBOTONAratoIHeE HOHATHA (XMMMYECKHIT 9IeMEHT, aTOM. H30TOTL, §-, p-, d-
3eKTPOHHbIE OPONTAIH aTOMOB, HOH, MOJIEKY J1a, MOJTb, MOJIAPHBIIT 06BEM, BAIEHTHOCTD, HJIEKTPOOTPHLATENLHOCTD, CTETCHE OKHCIICHIA, XHMHYeCKast
CBSI3b (KOBAJEHTHAS, MOHHAs, METAJUTHYECKas, BOZOPOJIHAs), KpHCTALIHHECKad PEIIETKA, THITbI XHMHYECKHX PEaKLHii, pacTBOp, SJCKTPOJHUTEL,
HERNEKTPOINTBI, SNIEKTPOINTHYECKAS MCCOLAIHs, OKHCINTENb, BOCCTAHOBHTED, CKOPOCTh XMMHYECKOI peakii, XHMU4ECKOe PaBHOBECHE);
TEOPHH 1 3aKOHb! (TEOPHs HNEKTPOIHTHYECKOH AHCCOLHALTIH, neprommndeckuit 3akon V1. Menaeneesa, 3aKOH COXPAHEHHA MacChl BELICCTE, 3aKOH
COXPaHEHHsI 1 PeBPaIeHs SHEPruH NPH XUMHIHECKHX peaKLsx ), 3aKOHOMEPHOCTH, CHMBOJIMHYECKHH A3BIK XHMHUIL MHPOBO33PEHHECKHE 3HAHHA,
fesKalie B OCHOBE TOHHMAaHus TPHYHHHOCTH H CHCTEMHOCTH XHMHHYECKHX sBnenuil, PakToIOrHecKHe CBEIEHNs O CBOMCTBAX, COCTABE, MOy CHIH
1 6e30MacHOM HCTOIb30BAHHH BaKHEHITNX HEOPraHH4ECKHX BELICCTB B GBITY M NPAKTHYECKOI NEATENBHOCTH HeIOBEKA;

c)OPMHPOBAHHOCTE YMEHIiii BbISBIATL XapakTepHbIC MPH3HAKIL MOHSTHIl, YyCTAHABIHBATH HX B3aHMOCBS3b, HCIIOIB30BATH COOTBETCTBYHOLLHE MOHATHA

MpU OTMHCAHHI HEOPTaHHYECKHUX BEIECTB 1 HX [peBpaleHuii;



chOPMUPOBAHHOCTb YMEHHUIT HCTIONB30BATE XHMHHECKYH0 CHMBOJIIKY JUIA COCTaBJICHIA dopmyn BelecTs H ypaBHeHHTT XUMHYECKIX PeaKLiil
_cuctemarnueckyro Homenwiatypy (IUPAC) u TprBHabHbIE HA3BAHUS OTENbHBIX HCOPTAHHHECKHX BEUECTE (yrapHblii ra3s, yrieKkHCIIbIil ras,
aMMIAK, raléHas H3BeCTb, HeraléHas H3BECTh, MUTbEBas CO/a, MHPHT I APYTHE),

c(OPMHPOBAHHOCTE YMEHHIT OTPENENATE BANCHTHOCTE I CTEMEHb OKHCICHIA XHMHHYCCKHX SJICMCHTOB B COEIHHEHHX Pa3IHYHOro COCTaRa, BIA
XHMHYeCKOil CBA3H ( KOBAJIEHTHAs, HOHHAS, META/UIHYeCKas, BOJOPOAHAsA) B COCAHHEHHAX, THII KPHCTAJIHYECKOI PeETKH KOHKPETHOrO BELIECTBA
(aTOMHast, MOJIEKYJIAPHAS, MOHHAS, METAJLTHYECKAs), XapakTep CPe/ibl B BOAHBIX PACTBOPAX HEOPTaHHHUECKIX COeIMHEHHIT;

chOpPMHPOBAHHOCTE YMEHHIT yCTAHABIMBATH NMPHHAIEKHOCTh HEOPraHHYECKHX BCIIECTB M0 HX COCTaBY K OMPEIENEHHOMY KJIaccy/rpymne
coemitHeHn i (MPOCThie BeleCTBa—MeTalbl H HEMETAJIIbL, OKCH/IbI, OCHOBAHHA, KHCJIOTHI, amQoTepHble FHAPOKCHIbI, COIIH);

chOpMHPOBAHHOCTb YMEHHIT PACKPBIBATH CMBIC] MEPHOANYECKOrO 3aKOHA JI.U. Menneneesa 1 IeMOHCTPHPOBATE €r0 CHCTEMATH3HPYIOLIY O,
OOBSCHITENLHYIO M IPOFHOCTHYECKYH (y HKLIHH,

c)OpPMHPOBAHHOCTD YMEHHIT XapaKTepH30BATh 3IEKTPOHHOE CTPOCHNE aTOMOB XHMHHECKITX yneMeHToB 1-4 nepuonos Ilepnoanieckoii CHCTEMBI
xuMiaecknx snementos JI . Menzeneera, HCHIONb3y sl NOHATHS «S-, -, d-3EKTPOHHbIE opOUTANIY» «IHEPTETHIECKHE YPOBHHY, O0BACHATD
3aKOHOMEPHOCTH H3MEHEHHSA CBOICTB XMMUYECKHX 3JIEMEHTOB H HX coeHHEeHHI Mo neproaam u rpynnam Ilepuoanyeckoii CHCTeMbl XHMHHYECKHX
snementos JI. M. Menpneneesa,

chOPMHPOBAHHOCTb YMEHHIT XapaKTepH30BaTh (OMICHIBATD) ob1IHe XIMITUecKHe CBOIHCTBA HEOPraHHYECKHX BEIECTB Pa3IHIHbBIX KJ1aCCOB,
MO/ITBEPIKIATH CyLUECTBOBAHNE TEHETHYECKOIl CBA3SH MEX/ly HEOPraHI4eCKIMH BEIECTBAMI C MOMOLIBH) YPaBHEHHUT1 COOTBETCTBYFOIUX XHMHYECKIX
peaxumii;

chOpMHPOBAHHOCTL YMEHHNA KacCH(PUUMPOBATE XHMHYECKHE PEAKIIHI 10 PA3IHTHBIM IIPH3HAKAM (uuciy W COCTaBy pearupyroUIHX BEIIEeCTB,
TermioBomy 3QPEKTy PEaKiiy, H3MEHEHHIO CTeneHell OKHCIeHHS 3IEMEHTOB, 0OpaTHMOCTH PeaKLHH, YUaCTHIO KATaIH3aTopa);

cOPMIPOBAHHOCTD YMEHHIT COCTABNIATL yPABHEHIIS PEAKIHi PA3IHYHBIX THIIOB, TIONHBIE 1 COKpAIIEHHbIE YPaBHEHHs! peaKinii HOHHOTO 00MeHa,
YUHTBIBAs yCJIOBHS, MPH KOTOPBIX 3TH PEAKIIHH HAYT A0 KOHLA,

c)OPMHPOBAHHOCTD YMEHHIT 00BACHATH 3aBHCHMOCTb CKOPOCTH XHMHYECKOIT PEaKIHH OT Pa3IHuHbIX (PAKTOPOB; XapaKTep CMEIEHIA XHMIUECKOTO
paBHOBECHSA B 3aBHCHMOCTH OT BHEITHETO Bo3neiicTeus (npuHunn Jlellarense),

c(OPMHPOBAHHOCTb YMEHHIT XapaKTEPH30BaTh XHMHUYECKHE POLIECChI, JIKAIIHE B OCHOBE MPOMBILIJIEHHOTO T0JTy4€HHst CEPHOH KHCIOThI, aMMHaKa,
a Tarcke chOPMHUPOBAHHOCTD MPeCTaBNeHNT 00 OOLIIX HAYUHBIX MPUHLHIAX I SKOJOTHHYCCKHIX npobnemax XMMHYECKOrO IPOH3BOJICTBA,
chOpMHPOBAHHOCTL YMEHHIT IPOBONTE BBIMHCIEHIIA C HCTIONB30BAHNEM MOHATHA «MaccoBas 1071 BEIECTBA B PACTBOPE», OOBLEMHBIX OTHOLIEHHIT
razoB MpH XHMHYECKHX PEAKIHsX, MAacChl BEIECTBA HIH 0OBEMA ra30B MO M3BECTHOMY KOJHYECTBY BELIECTBA, Macce HilH 00BEMY OJIHOrO U3
y4ACTBYIOLINX B PEAKIUAH BELIECTR, TEMIOBOro d(dexra peakiiiy Ha OCHOBE 3aKOHOB COXpaHCHHA MAaccChl BEIIECTB, MPEBpalleHHs 1 COXPaHEHHUA
SHEPTHIL,

c(hOpMHPOBAHHOCTb YMeHHIT COOIIO/1aTh MPABHIIA MOJNL30BAHNA XHMHYECKOiT mocy10ii 1 17abopaTopHbIM 00OPY I0BAHNEM, @ TAKXKe NpaBHIIa
oOpaleHns ¢ BELECTBAMH B COOTBETCTBHHI C HHCTPY KLIHSAMIT MO BLITOTHCHHIO nabopaTOPHBIX XHMHYECKHX OTIbITOB,

chopMHPOBAHHOCTL YMEHHI IAHHPOBATh H BLITIONHATH XUMHYECKHIT JKCTIepUMEHT (pasioskeHne NepoKCcHaa BOIOPOAa B NPHCYTCTBHI KaTaln3aTopa,
orpe/eneH e CPebl PACTBOPOB BELIECTB € [OMOLIBI) YHUBEPCATBLHOTO HHMKATOPA, BIHSHHIE pasIHbIX (AKTOPOB HA CKOPOCTH XMMHYECKOITi
peakLiH, PeaKiiii HOHHOrO OOMeHa, Ka4eCTBEHHbIC PEaKLii Ha cynbdar-, kapOOHAT-H XIOPH/-aHHOHBI, HA KATHOH aMMOHHS, PCLICHHE
3KCMepUMEHTANBHBIX 3a7a4 Nno Temam «Merauib 1 «HemeTasibl» )B COOTBETCTBHM C MPABHIAMHI TEXHHKH Oe30MMaCHOCTH MPH obpaiienu ¢




BeIecTBaMH 1 1abopaTopHbIM 000Dy 10BaHHEM, MPEACTABIIATE PE3YIbTATbI XHMIYECKOrO JKCIepiMenTa B (hopme 3amicH ypaBHeHHil
COOTBETCTBYIOIHX peakinii 1 GopMy1ipoBaTh BbIBO/IbI HA OCHOBE STHX pe3yIbTaTOB;

c(hOpMHPOBAHHOCTb YMEHNI KPHTHIECKH aHAIH3HPOBATE XHMIYECKY10 HHDOPMALIHIO, TOJTy4aeMy0 H3 PasHpIX HCTOUHIKOB (cpencTBa MaccoBOI
KOMMYHHUKaLHH, HHTepHeT 1 ApyTHX);

chOpMHPOBAHHOCTE YMEHHUiT COOMI0AATL MPaBnia KONOTHICCKH Lie7eco0Opa3HOro MoBe/IeHHs B ObITY U TPYJOBOIT ACATENBHOCTH B LEJIAX COXpAHEHNA
CBOErO 3/0pOBbA 11 OKPYsKaroLieli MPHPOAHOIT cpellbl, 0CO3HABATh OMACHOCTL BO3/EIICTBIS Ha JKHBbIE OPTaHI3Mbl OMPEACNEHHBIX BEIIECTB, NMOHIMAA
embic nokasatens TTIK, MoscHATb Ha IpHMepax crnocoObl yMEHbIICHHS 1 TIPEA0TBPAILCHIA 11X BPEHOrO BO3ZEHCTBIS HAa OPraHi3M 4e/ioBeKa,

Julst O0YHAIOLINXCS ¢ OFPAHHYEHHBIMI BO3SMOKHOCTAMI 310POBbA. yMeHIE IPHMEHSITh 3HaH s 00 OCHOBHBIX 1OCTYMHBIX METOMAX MO3HAHHS BELLECTB
1 XHMHYeCKHX SBJIEHHIT,

SIS CHETIBIX 1 caCoBHAsLTIX 00y4aroLXcs: yMEHHE HCNOIb30BaTh penbe)HOTOUEHHY IO CHCTEMY obo3Hauennii JI. bpaiing ans 3amucH XHMHYECKHX

dhopmy .

COJAEPKXAHHUE KYPCA

Oomas xumus. 11 kaace.
KoanuecTBo 4acos - 34

[Mepuoanyeckuii 3aK0H 1 CTPOEHHE aTOMA

Orxperte J1 . U . Menaencesenv Ileprnoanticcko ro 3 ako H a . Hepevie NONBIMKI KAGCCUPURAYUL XUMUHCCKUX DIEMEHINOE. BaskHCiine MOHATHSE XHMHH. aTOM,
OTHOCHTC/IbHASL aTOMHAs M MosekymspHas maccel. Orkpwirie 1 M. Mcuaeacesbim [IepHOAHYIECKOrO 3aK0OHA. [Mepuomuueckuii 3akoH B (GOpMYIHPOBKC . W
Menaencena.

[epuommec k ascucrtemall M. Mecuaen ¢ ¢ B a Tepnoamicckas cuctema J1. M. Menaencesa kak rpapucckoe orodpaxkenne [leprnoanycckoro 3aKoHa.
Pazmuunbic sapuantsi lepuoanueckoii cnctemsr. Ilepuoapt u rpynmsr. 3naucuue |lepromaeckoro 3akona u [lepnouueckoii CHCTEMBI. CtpoecnucarTroMa
ATOM — CI0KHAA 4acTHLA. OMKpbUME IICMEHMAPHLIX HACmuY 1 CMPOCHUA amoMd. Slapo atoma: MpOTOHBI M HEHTPOHEL H30TOMDI. Hzomoner 6000podd.
JneKTPOHBL. DICKTPOHHAN 00010UKA. JuepreTHucckuii yposeHb, Opburami: s- u p-. d-Op6umani. PacnpeaeIeHue dICKTPOHOB MO SHCPICTHUCCKIM VPOBHAM H
opbuTATIM. IACKTPOHHBIC KOH(PHIYPALHH aTOMOB XHMHUCCKHX 3 ICMCHTOB. Ba/IcHTHBIC BO3MOMKHOCTH ATOMOB XHMHUCCKHX 3/1eMCHTOB, llepoan e c Kk it 3a KO
uuctpocuucatoma Co-

BPCMCHHOC TMOHATHC XHMHUCCKOrO 1CMCHTA. Cospevcnnas dopmymmposka [lepinoanieckoro 3akoHa. [Mprunna nepuoanuHocTn B 1317 MCHCHHH CBOIHCTB
NHMHEUCCKHX HieMeHTOB., OCOOCHHOCTH 3aNOIHCHHA JHCPreTHHUCCKHX VPOBHCIT B JMCKTPOHHBEIX OOOMOYKAX ATOMOB MCPEXOIHBIX IICMCHTOB. JNCKTPOHHBIC
CCMEIICTBA 3/IEMEHTOB. S- H

P-3NCMCHTBLL d- it f-21€MeHINbL.

CrTpoenne BemecTsa "
KopalecHTHAaAaXHMHBEYEecCKascB a3 b [lowime o KOBaJICHTHOH cBssn, OBmas snekrponHas mapa. KpaTHocTh KOBANICHTHOH CRI3H.
JNCKTPOOTPHLIATCIBHOCTb. [lepexpbleaniie INeKMPOHbIX opéumanei. a- u p-céx3u. KOBaTICHTHAA MOMIPHAA H KOBAICHTHA HCMOMAPHAS XHMHUYCCKHE CBA3H.
O6McHHBIIT U J1OHOPHO-AKLETITOPHBIH MCNXAHH3MbI obpazoBarist KOBAJICHTHOIT CBA3H. BeuiecTBa MOACKYJISIPHOTO M HCMOJICKV/IAPHOrO  CTPOCHHMS. 3akoH
MOCTOSHCTBA COCTABa ISl BCINCCTB MOICKYISIPHOTO CTPOCHHAL.

MouwuasxuMHUICCKasCBs 3 b KariHoHe H aunonsl MonHas cBsa3b u ¢¢ cBoiicTpa. MonHas CBA3b KaK KpaiiHuii ciyvail KOBaICHTHOH MOJISIPHOI CBA3H.
Dopayabnan eounuya 6euecmed. Omnocumeibioc Oetenus XUMUHeCKIX cesizelt Ha munp.MeTa I H4CcCKaAXUMHICCKAACBAID. O6mue hu3nIecKuc




CBOMHCTBA MCTAILIOB. 3061CUMOCHTb D1EKMPONPOEOOHOCIIL MEMALTO6 om mexmepamypsl. Crinagst. HepHble 1 yeenibie chiagb., ATPETATHBICCOCTOAHHKAB

cue ¢ T B a. ['assl. 3aKoi

ABoraipo s ra3os. MouasipHbiii 00BeM raz000pa3HbIX BCUICCTB (IPH H. y.). AKuakocti. BoxopoiHafsXMMHUYECKAACEL 3 b BojopoaHas CBfA3b KaK
0CcOOBIIT cavuail MEKMOJIEKY IIPHOTO s3amvoaciicTeus. Mexanusum cc oOpaszoBaHHs H BIITIHHC HA CBOIICTBA BELICCTB (HA MPHMEPE BOABI). Hcenonszosanue 60061 8
Goimy u Ha npouseodcniee. BHympunoiekyisphdai 6OAOPOONAA CE5A3b U €€ DUON0UHECRAA pors THOBIKPUCTAAAHICCKHAXPCHICT o k. Kpucrananucckas
perueTka. MOHHbIE, MCTAITHYCCKHC. ATOMHBIC 1 MOJICKY JIIPHBIC KPHCTATIHYSCKHE PCIICTKH. AnoTporus. AMOP(HBIC BELICCTBA, UX omauuumensiie ceoiiemea.
M CTH EBeEmecTBancMe ¢ i CMecu 1 XUMHYECKHC COCAMHCHHI. [OMOICHHBIC H FCTEpOrcHHbIC cvecH. Maccosad H oBBeMHAS 0T KOMIIOHCHTOB B CMCCH.
MaccoBas 1075 mpumeceil. PeuicHue 3a1a4 Ha MaccoByIo 10110 npumeceit. Kraccuuraniis 6¢1yecmeé no cmenett ux yuemomul. JJHCTTEPCHBI CCHCTCMBL
MMomnstue aucrepenoii cucrembl JicnepeHas (paza 1 AUCMCPCHOHHAL CpLia. Kaaccudukauns JUCICPCHBIX CHCTCM. Kor1oudubie oucnepcnvie cucmempl. 30iu i
e, Jnauenue QUCNEPCHBIX CUCTIEM 6 HPUPOOE U HCU3HU HETOBCRC.

DAeKTPOJIHTHYECKAsE AHCCOUHALHS

PacTs op bl PacrBopsl Kak FOMOTCHHBIC CHCTCMbL, COCTOSIIIME 13 YACTHI PACTBOPHTCISL, PACTBOPCHHOTO BCLUCCTBA H MPOAYKTOB HX B3aHMOACHCTBILL.
Pacmeopenue Kax (u3uKko-XumuHeckult Rpoyecc. Maccosast 10151 PACTBOPECHHOTO BEIICCTBA. Tuns pacTeopoB. MoaspHas KOHYeHMpayus 6eiyfecmed. Munepaibitbie
600b1. TeOpUA DT CKTPOITHTHHUCC KOIt AMCCO 1 M @ Ll M H.3ICKTPOINTBI H HEINCKTPOTHTBL. Crenctb ICKTPOANTHYCCKOI THCCOLMALUTI. CuiIbHBIC H C1adbIe
SICKTPOIHTHI. Y PABHECHHS JJICKTPO-

auTHYCCKOI aucconmatmn. Mexanuszm duccoyuaiil. Cmynenuanmas OUccoyuayui. Booopoonwiit noxazameas. K m ¢ 1 0 T bl B CBETC TCOPHH ICKTPOJIHTHICCKOH
nccoumati. OOuHe cBOHCTBA HCOPraHHICCKHIX 1 OpraHMUCCKMX KHCJIOT. Y CIOBHS TCHCHIA PCAKIIHIT MEATY DICKTPOTHTAMH /10 KOHIA. Creyugpuyeckue c60UCMed
G30MHOL, KOHYEHMPUPOBAHHOU CePHOTL U appassunoit kucrom.Q ¢ HO B a H U A B CBCTC TCOPHH DICKTPOHTHUCCKOH AHCCOLHALNH, HX kraccupukaLyis 1 00K
cBoiicTBa. AMuHbl KAk OpaHu4ecKue OCHOBAHIA. Cpagremie C60TNCME GMMUAKA, MeMUAAMUNA 1 anauna.C 0 1 M B CBCTC TCOPHH AACKTPOTHTHICCKOH
AHCCOLHALNM, HX KIaccH(HKaus u obume coiicrea. Coau Kucibie U ocnogivie. Conu Opeanuseckux Kuciom. Moiia! 1. DICKTPOXHMHUECKHH Pi Ha-TIPSKCHHH
METATTIOB M €r0 MCHOIB30BAHME NSl XapaKTePHCTHKH BOCCTAHOBHTCIBHBIX CBOiiCTB MeTanto.I'm 1 p o 11 3. Cayuan rugponnsa cojieil. Peakims cpest (pH) B
pacTBOPAX APOIH3Y IOLUIHXCS comecii. [ u0ponu3 OP2anuHecKUX GeueCme.e20 SHAHEHIE.

XuMHYECKHe PeaKLHH

KnaccupukauHiXHMHUYECKHXPCAKIH it. Pearyuu. uoviyue 6e3 usMenenis cocmasd 6euecme. K naccuduKaris no 9icay H COCTaBy peartpy o
BCIICCTB M MPOAYKTOB peakuuu. Peaxiii  pasiosKCHHIL. COCAMHCHHMA. 73aMclieHHst W oOMcHa B HeopraHHucckoit xumuu.  Peari HPUCOCOUHENUA,
OMUenIeHs, 3aMeenA 1t U30Mepusaull opeanuyeckolt xumuu. Pearyuu noauaepusdyult KAk 4aCMHbill CIVHAtl Peaxyuil npucoeounenus. Ten 108 o itadde kT
xHMHYIECKHEXD € aknu i IK30H SHIOTSPMHIECKHC peaximy, TePMOXHMHUCCKHC YPABHCHHA. PacucT KOAMUYECTBA TCILIOTHI MO TCPMONHMHUCCKHM
ypasHeHHsM. CKOPO CTBHXHMH U CC KN p ¢ ak 1 u if [ToHITHE O CKOPOCTH XHMHICCKHX peaKLMii, AHATHTHYCCKOS BBIPAKCHHC. 3aBUCHMOCTb CKOPOCTH
peaKkLMH OT KOHLCHTPAIiH, AaBJICHHA, TeMIICPaTypel. TPHPOABI PEArnpyIOUnN BCUICCTE. [LTOLIAMT HX COMPHKOCHOBE Hitsl. 3aKOH ACHCTBYIOIIHX MacC. Pewenue
saday na xuvudeckyvio kunemuxy.K a ra 1n 3. Karanusarops. Kartanus. [omocentbiit U cemepozentblil Kamaius. [IpumMepsl KATATHTHYCCKHN MPOLICCCOB B
MPOMBILITICHHOCTH, TEXHHKC. HpiTy. DepMEHTBI I X OTIHYHS OT HEOPraHHHCCKHX katanusatopos. [IpHMEHCHIC KaTaIH3aTOPOB H pepMcHTOB X HMH U C CKOCD
ABHOBEC He Obparnvmbie 1 HCOOPATHMBIC PEAKIIHH. XHMHUECKOC PABHOBCCHE H CTIOCOOBI CrO CMELICHI HA MpUMEpe MOayHCHHs aMMHaKa. Cunmes amMmMuard 8
npomslutiennocni.onsmue 06 ONMUMATBHBIX VCI0GUSX NPOGEOCHUS MEXHON0UHCCKOCO npoyecca. OKMCIMTEABHO-BOCCTAHOBHT eIIBLHBIC TP O 1T € CC bi.
OKHCIMTCIBHO-BOCCTAHOBHTCIBHBIC  PCAKLIHH. OxucnuTens M BoccTanoBuTCAb. OKHCICHHE M BOCCTAHOB/ICHHC. CocTaBlIcHHE VPaBHEHMIT OKHCIHTCIBHO-
BOCCTAHOBHTEIBHBIX PCAKLHI METOAOM 3NICKTPOHHOTO Gananca. O muccpoiicrBaMcTalios. XUMHUCCKHE CBOHCTBA METANIOB KaK BOCCTAHOBHTENICIH.
BianMoaeiicTBHE METAI0B ¢ HEMCTA T 1aM. BOOIL. KHCIOTAMH H PacTBOPaMH €oeii. MeTrannorepmist.

Koppo3uaM¢eTannmoBKaK ORUCAUINENBHO-GOCCINAHOGUMEbIbIIL RPOYECC. CrocoObl 3alIMThI MCTAIIOB OT KOPPO3HH. QbmuccpoiicTBaHEMCTANIO
B. XUMHYECKHE CBOICTBA HCMCTAIOB KaK oxucuTencH, B3auMoIeHCTBHE ¢ MCTALIaMH, BOAOPOAOM M APYTHMH HEMCTALIaMH, CgoiicTBa HEMCTA/IIIOB Kak
BoccTaHOBHTEEl. B3anmoaeiicTHe ¢ NPOCTHIMH M CIOKHBIMH semccTBaMu-OkHCTHTe IIME. Qbiyas xapakmepucmuird canocenoed n ¢ k T p o nu 3 Oowue




HCMOJICKY IAPHOTO  CTPOCHHA.  PacTBOPBL. SICKTPOIHT M HEIICKTPOIHT. 3JACKTPOJIHTHUCCKAS IHCCOLMALUIN. OKHCIHTCIb H BOCCTAHOBHTCIb. OKHCICHHE I
BOCCTAHOB/ICHHC. TCIUIOBOI 3Q(CKT Peakimii, CKOPOCTb XHMHUCCKO PEaKIIHIL. KATATH3, XHMHUYCCKOS PAaBHOBCCHC. VIVICPOAHBIH CKEICT. (PVHKUHOHATBHAS Py TINA.
H30MCPHA. TOMOIOTHS;

- OCHOBHBIC 3aKOHbBI NMMHH! COXPAHCHHS MaCChl BELICCTE. NOCTOAHCTBA COCTABA. NCPHOAHICCKHIT 3AKOH:

~ OCHOBHBIC TCOPHH XHMHH: XHMHUCCKOH CBSI3H. 2ACKTPOIHTHUCCKOIT JHCCOLHALIMH, CTPOCHHSA OPTAHHYECKIX COCTHHCHHIL:

- BOKHCHLING BCLICCTBA H MATCPHAJIBI, OCHOBHBIC META/LTbI 1 CILTABBI; COPHAS, COJISIHAS, A30THAS H VKCYCHAs KHCIOTBL. LUCIOYH, AMMHAK. MHHEPAIBHBIC VI00PCHHS.
MCTaH, STHJICH, aUCTHICH, OCH301. STAHOIL JKHPBL MBIIA, [IHOKO3d, CAXAPO3a. KPAXMAIL, KICTYATKA. OCIKH. HCKYCCTBCHHBIC H CHHTCTHYCCKHE BOTOKHA. KAVUVKH.
I71aCTMACCHI,

HeATebHOCTHO-KOMMYHHKATHBHAS! COCTABISIOWIAS 06PA30BAHHOCTH:

YMeThb:

- Ha3bIBATh H3VUCHHBIC BELICCTBA M0 "TPHBHANIBHOIN" HIIH MEK 1y HAPO,HOH HOMCHKIATY Pe.

- OTPCACTIITE. BAICHTHOCT M CTCIICHL OKHCICHIS NHMHHCCKHX 3MCMCHTOB, THI XHMHYECKOIi CBSI3H B COCAMHCHHAX, 3api1 MOHA. XapakTep CpPeibl B BOIHBIX
PacTBOpax HCOPraHHHCCKHX COCAMHCHHI. OKHCITHTC/Ib H BOCCTAHOBHTE Tb, MPHHALTCKHOCTb BCUIECTB K PA3THYHBIM KIACCAM OPTAHHYECKIX COCTHHCHHIIT:

- X@PaKTCPH30BaTh: 3JICMCHTBI MATBIX MEPHOIOB MO HX MONOKCHHIO B mepuoanveckoil cucreme JIM. Mcnacneesa: oOWHC XMMHYCCKHE CBONCTBA MCTAJIOB.
HCMCTA/IOB, OCHOBHBIX KIIACCOB HCOPTaHHYECKUN H OPraHHYCCKHN COCTHHEHHIL

- ODBACHATB: 3aBHCHMOCTb CBOHCTB BCLICCTB OT HX COCTABA H CTPOCHHS: IPHPOAY XHMHYUCCKOIT CBA3M

- BBITIOJTHATE XHMHYCCKHI IKCTIEPUMEHT 110 PACTIO3HABAHHIO BAKHEHIINX HEOPTaHHUCCKHX H OPIaHHYCCKHX BCIICCTB:

- IPOBOAHTE CAMOCTOSTC/ILHBIH MOHCK XHMHYECKOH HHPOPMALIH ¢ HCMOMB30BAHHEM PA3IHUHBIX HCTOMHHKOB (HAV4HO-MOMY/ISPHBIX H3JIAHHIL. KOMITBIOTCPHBIX Ga3
JQHHBIX, pecypcoB MHTepHETa). HCMOMB30BaTh KOMIBIOTCPHBIC TEXHOMOTHH AT 00paboTkH M Nepeaatu XHMHUCCKOH HH(OPMALHH H CC NMPCICTABICHUS B
pasnHuIHBINX GopMax:

LlenHOCTHO-OpHEHTALHOHHAS COCTAB/AOIAS 00PA3OBAHHOCTH:

HCTI0/1b30BATh MPHOOPCTCHHBIC 3HAHHS H YMCHHS B PAKTHYCCKOIT JCATCIPHOCTH 1 MTOBCCIHCBHOM A H3HI 115"

- OOBACHEHNA XHMHIECKHX ABICHHIL, MPOMCXOIALHX B MPHPOC. GBITY H HA MPOH3BO,ICTRE:

- OMPEACICHHS BO3MOYKHOCTH MPOTCKAHHSA XHMHYCCKHX NPCBPALICHHUI B PA3IHUHBIX VCIOBHAX U OLCHKH HX MOCICACTBHIL.
- 3KOJIOTHYCCKH TPAMOTHOIO MOBEACHUS B OKPYIKAIOLICH CPEiC,

- OUCHKH BJIHAHHA XHMHICCKOTO 3arpA3HCHHS OKPY’KAIOLICH CPEABl HA OPTAHH3M HCIOBCKA H APYTHE KHBBIC OPTaHH3MBbI;
- 6¢30MacHOT0 OOPAIICHHS ¢ TOPIOYHUMH M TOKCHUHBIMH BELICCTBAMIL. 1abopaTopHbIM 000PYA0BAHHEM;

= IPHTOTOB.ICHHS PACTBOPOB 33 JaHHOH KOHLICHTPALMH B OBITY H HA NPOH3BOICTBC:

- KPUTHHCCKOH OLCHKH JJOCTOBEPHOCTH XHMHUYCCKOI HHPOPMALIMH, TIOCTY TTAIOMICH H3 PA3HBIX HCTOUHHKOB.

YuefHo-mMeToAHUCEKOE 00ecnieueHHe ”

1. I'abpueaan O.C. Xumus. 11 knace. — M.: Tlpocsemmenne, 202 |
2. I'abpueasn O.C. Xuvust. 1 1knace: paGouas tetpaas / O.C Tabpucasn. C.A Caaakos— M. Ipoceewmenne. 2021
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MarepuaabHo-Texnnydeckoe obecnedenne yuebHoro npouecca.

- DACKTPOHHBIC VPOKH H TeCThl. XHMHS B LIKOIC, Muncpanenbic BelecTsa.

- DACKTPOHHBIC VPOKH U TecThl. Xumus B wkone. Comi,

- DIACKTPOHHBIC YPOKH H TecThl. XunMust B wkoe. Bombic pacTBopsI

- DICKTPOHHBIC YPOKH H TECThI. XHMHS B LIKOJIC, [poussoaHeic vrieBo10po.108.

- JMCKTPOHHBIC YPOKH H TCCTBL. XHMHS B IIKOTE. Y IICPO H €10 COSHHCHHS., Yraesoaopoasl

- DNEKTPOHHBIC VPOKH 1 TeCThl. XuMHA B mkose. CIOKHBIC XHMHYCCKHE COCMHCHNS B MOBCC,IHEBHOMH JKH3HH,
. XHMHYCCKHIT 9KCIEPHMEHT

- OBpasosatenpnas xonaexkuns. Cavoyuntens, Xumus 115 Beex — XXI. PemcHrc 3a71a4
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