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(0a30BbIi1 YPOBEHbD)

[TOACHUTEJIbHAA 3AIIMCKA

HopMaTuBHO-IpaBoBOE 00ecnedeHne

®denepanbHbiit 3aK0H 0T 29.12.2012 N 273-D3 (B pex. ot 30.04.2021) "O6 obpazoBanuu
B Poccuiickoit ®eneparuun (¢ u3Mm. u jom., Beryi. B cuity ¢ 01.06.2021).

[Tpuka3z Muno6pnayku Poccun ot 17.12.2010 N 1897 "O6 yrBepxkaeHuu (henepaibHOTo
roCy/IapCTBEHHOr0 00pa30oBaTeIbHOTO CTaHJapTa OCHOBHOrO oOmiero obpazoBanus”
(BapeructpupoBano B Muntocte Poccun 01.02.2011 N 19644).

[Tpuka3z MunucrepcTBa npocsemieHus Poccuiickoit @eaepanmu ot 11 nexadps 2020 r. N
712 "O BHeCeHMM U3MEHCHMH B HEKOTOphIe QeaepalbHble TOCYJIapCTBEHHBIC
oOpa3oBaTeNbHble CTaHIApThl O00IIero o00pa3oBaHUS IO BOMNPOCAM BOCIUTAHUS
obOyuaroutuxcs" (3aperucrpupoBan MunuctepctBoM roctuuiuu Poccuiickoit deneparuun
25 nexabps 2020 r., perucrparmmonnbii N 61828) (manmee - Ilpuka3z N 712) BHecEeHBI
U3MeHeHHus B (pelepanbHble TOCyJapCTBEHHBIE O0pa3oBaTEIbHBIE CTAaHAAPTHI OOIIEro
0o0pa3oBaHMs 110 BOIPOCaM BOCIIUTAHUS 00yJaroIIMXCS.

Pacniopsxenue ot 12 stuBaps 2021 roga N P-6 O0 yTBepxkaeHUN METOANYECKUX
PEKOMEHIalUi 110 CO37aHuI0 U (PYHKIIMOHUPOBAHUIO B 00III€00pa30BaTEIbHbIX
OpraHM3aIMsIX, PACIIOIOKEHHBIX B CEJIbCKOM MECTHOCTH U MaJIbIX TOpoJax, HEHTPOB
00pa3oBaHMs €CTECTBEHHO-HAYYHOMH 1 TEXHOJOTUYECKON HAIPaBIEHHOCTEH.

[IpumepHast ocHOBHasi oOpa3oBarebHasl MporpaMma OCHOBHOIO 001iero oopasoBaHus"
(omoOpena pemeHueM (enepaaTbHOr0 yaeOHO-METOUYECKOTO OO IUHEHHS 110 00IIeMy
obpa3zoBanwuto, mpotokon ot 08.04.2015 N 1/15) (8 pen. ot 04.02.2020).
[Ipuka3z Munnpocsemenuss Poccuu ot 20.05.2020 N 254 (B pen. ot 23.12.2020) "O6
YTBEPXKICHUH (eIepaIbHOTO MepeyHsl yueOHUKOB, JONMYIICHHBIX K UCIOJIb30BAHUIO TPH
peanu3anii UMEIOINX TOCyIapCTBEHHYIO aKKPEIUTALUI0 00pa30BaTENbHBIX MPOrpaMM
HAyaJbHOTO  OOILEro, OCHOBHOrO oOOIIEero, CpeAaHero oodmero oOpa3oBaHUA
OpTraHHU3aIUsIMH, OCYILECTBISIONTIMHI o0pa3oBaTeNbHYIO NeSITeNbHOCTD"
(3apeructpupoBano B Muntocre Poccun 14.09.2020 N 59808).
[TocranoBnenue ['naBHOTO rocynapcTBeHHoro canutapHoro Bpada P® ot 28.09.2020 N
28 "O06 yrBepxxkaeHnn canuTapHbix npasui CII 2.4.3648-20 "CanurapHo-
AMUAEMUOJIOTHYECKHE TPeOOBaHUSI K OPTaHU3alUAM BOCIIUTaHUS U 00yUEHUs, OTJbIXA U
o3noposnenus aerer u monoaexu" (Bmecre ¢ "CII 2.4.3648-20) (3apeructpupoBaHo B
Muntocte Poccun 18.12.2020 N 61573).
IlosiokeHMe O cucTeMe OLIEHKH JOCTHKEHHS TJIAaHHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS
obyuaromumucs OOITHOO,000,COOMOBY COIII Ne2

B paboueii mporpamMe mpeayCMOTPEHO pa3BUTHE BCEX OCHOBHBIX BHIIOB JIEATEIBHOCTH

o0yyaeMbIX, MPEACTABICHHBIX B MporpaMmax i HayaJbHOTO OOLIEr0 M OCHOBHOTO OOIIEro
obpaszoBanusi. OJHAKO CcoOAEp)KaHHWE JaHHOW pabodeirl mporpaMmbl UMEET OCOOCHHOCTH,
00yCJIOBJICHHbIE, BO-NEPBBIX, MPEAMETHBIM COIEPKAHUEM, BO-BTOPBIX, MCHUXOJIOIMYECKUMHU
BO3PAaCTHBIMU OCOOEHHOCTSIMH 00y4aeMbIX.

HpI/I HU3YUCHUHU XUMHUH, TI€C BCAYLIYIO POJIb HUI'paCT IO3HABATCJIbHAA AOCATCIILHOCTD,

OCHOBHbIE BHJbl Y4YeOHOH JEeATENBHOCTH OOy4yalolUMXcsi Ha YpOBHE Y4EOHBIX JEeHCTBUI
BKJIIOYAIOT YMEHHSl XapaKTepu3oBaTh, OOBSICHATH, KJIACCH(PUUIMPOBATh, BIAJETh METOIAMHU
Hay4HOI'O IMO3HAHMS, MOJHO M TOYHO BBIPAXKaThb CBOM MBICIIH, apPTYMEHTHPOBATh CBOK TOYKY



3peHust, paboTaTh B TpyIIIE, IPEACTABIATh U COOOIATh XUMHUUECKYI0O HHPOPMALIUIO B YCTHOU H
NMMCbMEHHOU (popme u ap.

OpHoll M3 BaxHEHIIMX 3a7a4 OOy4YeHHS B CpeOHEH IIKoJie SBISIETCS MOArOTOBKA
00y4aroImuxcsi K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY JKH3HEHHOI'O M MPO(PECCHOHATBHOTO
nytd. O0y4aromuecs JOHKHbI HAYYUTHCSI CAMOCTOSITEIBHO CTABUTH LIETTH U OTIPEACISATh ITyTH MX
JOCTHD)KEHUS!, UCTIOJIb30BaTh MPHOOPETEHHBIN B IIKOJIE OIBIT JEATEIBHOCTH B pealbHOM JKU3HHU,
3a paMKaMH y4eOHOTO0 Ipoliecca.

CornacHo 00pa30BaTeIbHOMY CTaHAAPTY 2/1A6HbIE Yeau CPETHEr0 0OLEero 0opa3oBaHus:

1) ¢dbopmupoBaHHe LEITOCTHOTO NPEACTABICHUS O MUPE, OCHOBAHHOTO HA MPHUOOPETEHHBIX
3HAHMSX, YMEHUAX U CIIOCO0ax JesITENbHOCTH;

2) mpuoOpeTeHHe OmbITa Pa3HOOOPA3HOM  AEATENbHOCTH, ONbITA IO3HAHUSA U
CaMOIIO3HAHUS;

3) HOAroTOBKa K  OCYILECTBJIEHHIO  OCO3HAHHOIO  BbIOOpa  MHIMBUAYaJIbHOU
o0pa3oBaTenbHON WK TPO(PECCHOHATBHOMN TPACKTOPUH.

bosbiioit BKag B JOCTHIKEHHE STHX LEJed CpefHero odmero odpa3oBaHHs BHOCUT
u3yueHue Xumuu, Komopoe npu3eaHo odecneuumy:

e hopMupoBaHre CHUCTEMbl XHMMUYECKMX 3HAaHMH KaKk KOMIIOHEHTa HE TOJbKO
€CTECTBEHHOHAYYHOU KapTUHBI MUpa, HO U HAYYHON KapTUHbBI MHUPA;

® pa3BUTHE JIMYHOCTH OOY4YalOLIMXCSA, MX HMHTEUICKTyalbHOE€ M  HPaBCTBEHHOE
COBEpPILEHCTBOBAaHUE, (OPMHUPOBAHUWE Y HUX T'yMAHUCTHMUYECKUX OTHOLIEHUH 3KOJIOIMYECKH
11€J1€c000pa3HOro MOBEACHUS B ObITY U TPYJIOBOU JEATEIBHOCTH;

® BEIPAOOTKY Yy OOy4yarolMXcsi NOHUMaHMUsS OOLIECTBEHHOW IOTPEOHOCTH B Pa3BUTHU
XMMHUH, a TaKKe (OpPMUPOBAaHUE Y HUX OTHOLICHUS K XUMHUM KaK BO3MOXKHOM oOsiactu Oyayiieit
IIPAKTUYECKON JESITEIbHOCTH;

e hopmupoBanue ymeHuil 0e3omacHOro OOpalleHHsI C BEIIECTBAMHU, HCIIOJIb3YEMbIMH B
IIOBCEIHEBHOM JKHU3HH.

Ilenamu uzyuyenusn xumuu é cpeoHeil WKoJe A6NAIOMCA:

1) ¢opmupoBanue y o0y4aromuxcsi yMEHUsI BUJETh M MOHUMAaTh IEHHOCTh 00pa30BaHMUs,
3HAYUMOCTh ~XUMHYECKOTO 3HAHMS I KaKIOrO0 YeloBeKa, HE3aBUCUMO OT  €ro
npo(eCcCHOHANIBHOM  J1€ATENbHOCTH; YMEHUH pa3nuuaTh (aKTbl M OLEHKH, CpaBHUBATh
OIICHOYHBIE BBIBOJBI, BUAECTh W3 CBSI3b C KPUTEPHUSIMH OIEHOK M CBS3b KPHUTEPHUEB C
OTIPENIETICHHON CHCTeMOM IIeHHOCTeH, (OpMYIHpOBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3ULHIO;

2) ¢dopmupoBaHHe Y 00yUYaIOMUXCS IIETOCTHOTO MPEICTABICHUS O MUPE U POJIM XUMHH B
CO3JaHUM COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHUHBI MUPA; YMEHHSI OOBACHATH OOBEKTHI U
MIPOLIECCHl  OKPY)KAIOIIEW JIEUCTBUTEIBHOCTH — IPUPOJHOM, COLMAIBHOM, KYJIBTYPHOH,
TEXHUUYECKOH, - UCTIONB3YsSI 171l 9TOT0 XUMHUUYECKUE 3HAHUS;

3) mpuoOpeTeHue OOYYAONIMMHUCSA ONBITA Pa3HOOOPAa3HON ACATENHHOCTH, OIBITA
MO3HAHUS M CaMOIIO3HAHHUS, KIIFOUEBBIX HABBIKOB (KIFOUEBBIX KOMIETEHTHOCTEH), MMEIOIINX
YHHUBEpPCAIbHOE 3HAYEHHE VIS Pa3IMUHbIX BUIOB JAESITEIbHOCTH — HABBIKOB PELIECHUS MpoOiem,
MPUHSTUS PEIICHUH, TOUCKA, aHaIn3a U 00paboTKH MHPOPMAIUN, KOMMYHUKATHBHBIX HABHIKOB,
HABBIKOB M3MEpPEHUI, HaBBIKOB COTPYIHUYECTBA, HABBIKOB O€30macHOro oOpalleHus ¢
BEIIIECTBAMH B IMOBCEIHEBHON KHU3HU.

OO0mas xapakTepucTHKa y4e0HOro Kypca

Kectkuif TUMUT BpeMEHM, OTBEACHHBIN Ha H3ydyeHUE XMMHHM Ha 0a30BOM YypOBHE, U
COOTBETCTBHE 00pa30BaTENbHOMY CTaHAAPTY OMNPEIENWINA TIIATENbHBIA OTOOp CoAepkKaHUs
Kypca XUMHH, KOTOPbIH MO3BOJIHT:

® COXPAHUTh JOCTATOYHO LIETOCTHBIN U CUCTEMHBIN KypC XUMHH, KOTOPBIH (hOpMUpPOBAIICS
Ha MPOTSHKEHUU JECATKOB JIET, KAK B COBETCKOM, TaK U B POCCUICKOH ILIKOJIE;

® 0CBOOOANTH KypC OT H3JIHUIIHE TEOPETU3HMPOBAHHOTO M CIIOXKHOTO MaTepuana, s
OTpabOTKH KOTOPOTO TPeOyeTCsi HEMaio BPEMEHH;



® MAaKCUMAJIbHO COKPATUTh Ty OMUCATEIbHYIO YaCTh B COACP)KAHUU YIeOHOU JUCLIUTUINHBL,
KOTOpass HOCHT CYry0O YacTHBIH XapakTep M YMECTHa, CKopee s MPOQWIbHBIX ILIKOI M
KJIACCOB;

® BKJIFOYUTH B KypC MaTepHa, CBSI3aHHBII C MIOBCEIHEBHON KU3HBIO YEJIOBEKa, C OyayIien
npodeCCHOHATILHOM EATENIEHOCTHIO BBITYCKHUKA, KOTOPast HE UMEET SPKO BBIPAKEHHOW CBS3H C
XUMHUEH.

MeTo10/10rnYeCKO OCHOBOM MOCTPOEHUS Y4EOHOIO COJEp’KaHUS XUMHUHU Ul CpelHen
IKOJIbI 0230BOTI0 YPOBHSI SIBUJIACH UOe€A UHMEZPUPOBAHHO20 KYPCA, HO He eCHeCmE03HAHUA, A
xumuu.

CrpykTypa npeniaraeMoro Kypca periaeT Be IpooaeMbl HHTErPalii B 00y4€HUU XUMUH.
[lepBast — 310 6HYMpUNpeOMemHas unmezpayus ya€OHONH AUCHUIUIMHBI «XuMus». Mnes Takon
MHTETPaLUK JUKTYET CIEAYIOLIYI0 OYEPEIHOCTh U3YYECHHS Pa3/iejOB XMMUU: BHAYAJIE U3y4aeTCs
oprannueckas xumus (10 xmacc), a 3atem — xumust oobmas (11 xnacc). Takoe cTpyKTyprpoBaHue
00yCJIOBJIEHO Te€M, YTO 00O0O0IIEHUE COEpKaHMsl IIpeaMeTa M03BOJISIET Ha 3aBEPILIAIOIIEM 3Tare
chopMHpOBaTh Yy BBINYCKHHUKOB CpPEIHEH MIKOJBI MPEJCTAaBICHHE O XMUMHUU KaK IeIOCTHOU
HayKe, II0Ka3aTh €JUHCTBO €€ MOHITHH, 3aKOHOB U T€OPUM, YHUBEPCAIbHOCTh U IPUMEHUMOCTb
UX KaK JUIs1 HEOPraHUYECKOH, TaK U JJIs1 OPraHUYECKOW XUMUU.

Bropas — 310 mesncnpeomemuas unmeepayus, MO3BOJIAIONIAS Ha 0a3¢ XUMHH O0BEAMHUTH
3HaHMs 1O (u3MKe, Ouosioruu, reorpauu, 3KOJOTUU B €IUHOE IMOHUMAHUE IMPHUPOABI, T.€.
c(hopMHPOBATH LIEJTOCTHYIO €CTECTBEHHOHAYYHYIO KapTUHY OKPY>KaIOLIEro MUpa. ITO MO3BOJIUT
CTapUIEKJIAaCCHUKAM OCO3HAaTh TO, YTO 0€3 3HAHUM MO XMMHUU BOCIPUATHE OKPYKAIOIIETO0 MUpa
OyZeT HenoJHBIM U YIIEpOHBIM, a JIIOJU, HE IMOJYYMBLIME TAaKUX 3HAaHUM, MOIYyT CTaTh
HEOCO3HAHHO OMACHBIMU JJISi 3TOTO MHpPA, TaK KaK XWMHYECKH HETpaMOTHOE oOpaiieHHue c
BEIIECTBAMM, MaTepHajJaMH U MPOLIeCCaMU I'PO3UT HEMAJIbIMU OeaMu.

KpomMe 3Tux AByX BeAylMX HMHTETPUPYIOIIMX HJIEH, KypC pealu3yeT U €lle OJHY —
uHme2payulo XUMU4ecKux 3HaHull ¢ 2yManumapHolMu OUCYUNIUHAMU: UCTOPUEH, TUTEpaTypoi,
MHUPOBOH XYA0KECTBEHHON KYJIbTYpPOH. DTO, B CBOIO OUYEPE/Ib, I03BOJISET CPEACTBAMU YIEOHOTO
npeaMera MoKas3aTh pojib XMMHMU M B COLMAIbHOM cepe deroBedecKOM IesTeNbHOCTH, T.€.
MOJTHOCTBHIO COOTBETCTBOBATh UESIM 00Pa30BaTEIBHOTO CTaHIAPTA.

Oco0eHHOCTH co/ep:KaHHsI O0Oy4YeHHWs] XMMHMH B CpelHEH IIKoJie O0O0yCIOBIIEHBI
cnenn(UKOi XMMUU KaK HayKd W TOCTABICHHBIMH IeTsiMH. OCHOBHBIMHU MPOOJIEMaMU XUMHH
ABIIIOTCA M3YYEHHE COCTaBa M CTPOEHUS BEILECTB, 3aBUCHMOCTH UX CBOMCTB OT CTPOCHHS,
MOJIyYEHHUE BEIIECTB C 33JJaHHBIMU CBONCTBaMH, UCCJIEI0BAaHUE 3aKOHOMEPHOCTEN XMMHUYECKUX
peakuuii M IyTeld YINpaBICHHs HUMHU B LEIAX IOJYYEHUS BEIIECTB, MAaTepUaJIOB, DHEPIHUU.
[ToaTromy B paboueil mporpaMme MO XMMHUHM HalUIM OTPaXKEHHWE OCHOBHBIE COJIEp)KATEIbHBIE
JVMHWUH:

e «BemiecTBo» - 3HaHUA O COCTaBE M CTPOEHUM BELIECTB, MX BAKHEHUIINX (PU3NYECKUX U
XUMHYECKHX CBOMCTBaX, OMOJOrHYECKOM JIEHCTBHUU;

o «XUMHUYECKas peaklus» - 3HaHUsI 00 YCIIOBHSIX, B KOTOPBIX MPOSBISIOTCS XUMUYECKHE
CBOMCTBA BEILECTB, CIOCO0AX YIpPaBIEHUS XUMHUUECKUMH MPOLIECCAMU;

o «([IprMeHeHne BelecTB) - 3HaAHUS U OMBIT MPAKTHUYECKON NEATEIbHOCTU C BELIECTBAMH,
KOTOpbIe Haubosiee 4acTo yMoTpeOSIFOTCS B MOBCEAHEBHOM JKHU3HM, IMIMPOKO HCHOJIb3YIOTCS B
IIPOMBIIIJIEHHOCTH, CEJILCKOM XO035HCTBE, HA TPAHCIIOPTE;

e SI3pIK XMMHKY» - cHCTE€Ma BaKHEWIIMX MOHATUH XUMHUU U TEPMUHOB, B KOTOPBIX OHHU
ONMCHIBAIOTCS, HOMEHKJIaTypa HEOPraHMYECKHUX BEILECTB, T.€. MX Ha3BaHMs (B TOM YHUCIE U
TPUBHAJIbHbIE), XUMUUECKUE (OPMYIIBI U YpPaBHEHHMS, a TaK)Ke MPaBUia epeBoia MHPOPMALIUH C
€CTECTBEHHOT'O S13bIKa Ha SI3bIK XUMHUHU U 00OpaTHO.

MecTo npeamera B yueOHOM IJIaHe.

@denepallbHBIl  TOCYJapCTBEHHBI  00pa3oBaTeNbHBIM  CTAaHAAPT  MPETyCMAaTPUBAECT
W3ydeHHEe Kypca XHMHUHU B CpEJHEH IIKOJIE KaK COCTaBHOM 4YacTH NPEIMETHOW 00JacTh
«EcTecTBeHHOHAYYHBIE IPEIMETHI.

B basucHoM y4eOHOM TIaHe CpeaHed IIKOIBl XUMHUS BKJIIOUeHa B pasaen «Coaepikanue,
dbopMupyeMoe ydacTHUKaMU 00pa30BaTEIbHOTO MPOIIECCay.



Ora nporpamma no xumud (11 kmacc) ans cpennero obmiero oOpa3oBaHusl Ha 6a30BOM
YpOBHE COCTaBJieHa U3 pacyeTa | yac B HeAe0 B o0beMe 35 y4eOHBIX 4acoB.

Pe3yabTaTrhl 0CBOCHUSA Kypca.
JesTenbHOCTh yuuTens B OOy4eHUU XMMHUU B CPEIHEN IIKOJIE AOJDKHA OBITh HAlpaBlieHa
Ha JIOCTIKEHHE O0YUYaIOIIUMUCS CICAYIOIUX JTUYHOCHHBIX Pe3)/1bmamog:

- B I1EHHOCTHO-OPHCHTAllMOHHOW cdepe - ocoszmanue POCCHICKOW TpakKIaHCKOM
UJCHTUYHOCTH, MAaTPUOTHU3MA, YyBCTBA FOPAOCTH 32 POCCUIICKYIO XUMUYECKYIO HAYKY;
- B TpYIOOBOH cdepe — ecomoséHocmb K OCO3HAHHOMY BBIOOpY JajbHEWIIeH

00pa30oBaTeNbHON TPACKTOPHH B BBICHICH INKOJE, TAE XUMHS SBISETCS NPOQUIUpYyIOIeH
JUCITUTIIMHOM;

- B IO3HABATEJIbHON (KOTHUTUBHOM, MHTEIUIEKTYAIIbHOMN) chepe — ymeHue ynpaBisiTh CBOSH
MO3HABATEJILHON JEATENbHOCTBIO, 20MOBHOCHb U CNOCOOHOCMb K 00pa30BaHUIO, B TOM YHCIIE
camM000pa3oBaHuI0, HA MPOTSHDKEHUU BCEH JKU3HM; CO3HATEIILHOE OTHOIIEHUE K HEMPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIIEUIHON MpodeccnoHanbHOM U 00IECTBEHHON AESITETbHOCTH;

- B chepe cOepexeHHsI 3M0POBbS — HNPUHAMUE U pearu3ayus UEHHOCTEH 3710pOBOTO H
Oe3omacHoro oOpa3a KU3HU, Henpusmue BPEAHBIX TPUBBIUEK (KypeHHs, YHNOTpeOlieHus
QJIIKOTOJIsI, HAPKOTUKOB) Ha OCHOBE 3HAHWW O CBOMCTBAX HAPKOJOTHMYECKHX M HAPKOTHYECKHUX
BEIIIECTB.

Memanpeomemnvle pe3yiomamol 0CE0CHUA GbINYCKHUKAMU CPeOHell WIKOJbl Kypca
xXumuu:

- UCNOIb306aHUe YMEHUM W HABBIKOB PA3JIMYHBIX BUJIOB IMO3HABATEIHHOU JEATEIHHOCTH,
NPUMEHEHHE OCHOBHBIX  METOJOB  TO3HaHMS  (CHUCTEMHO-UH()DOPMAIIMOHHBIM  aHANU3,
HaOJII0/IEHUE, HU3MEpEHUe, IMPOBEJIEHUE 3KCIEPUMEHTa, MOJEIMPOBAHUE, HMCCIEA0BATEIbCKAs
JESTENIbHOCTD) JUISl U3YUYCHHs PA3IUYHBIX CTOPOH OKPYXKAIOIIeH NeiCTBUTENbHOCTH;

- gnadeHue OCHOBHBIMH HMHTEJUICKTYAJIBHBIMHU OTIEpaliusMu: (OpMYITHpPOBKA THUIIOTE3HI,
aHaJINU3 ¥ CUHTE3, CPAaBHEHUE U CUCTEMAaTU3allHsl, BbISIBICHHE MPUYMHHO-CIIEICTBEHHBIX CBS3CH U
MOMCK aHAJIOTOB;

- nos3HaHue 00BHEKTOB OKPYKAIOIIEr0 MUpa OT OOIIET0 Yepe3 0COOCHHOE K eIMHUYHOMY;

- YMeHue TeHEPUPOBATh UJIEU U ONPECIISITh CPECTBA, HEOOXOAMMBIC VISl X peaTn3alluu;

- yMeHue ONPENENsTh eI U 33a4u AeSITeTbHOCTH, BEIOUPATh CPEACTBa pealn3aliy LeIu
Y TIPUMEHSATH UX Ha TIPAKTHKE;

- UCnoIv306aHue PA3NUYHBIX WUCTOYHUKOB JUISl TOJTYYCHHS XMMHUYECKON WH(pOpMaiuwy,
MOHMMAHHUE 3aBUCUMOCTH COCpX)aHus W (GOpMBI TMpeacTaBlieHus HHPOpMAaUU OT Ieei
KOMMYHHKAITIH U aJpecaTa;

- YMeHue TPOIYKTUBHO OOIIATHCS U B3aMMOJIEHCTBOBATh B TMPOIECCE COBMECTHOMU
NEeSTENIbHOCTH, YYUTHIBATh TMO3UIMU JIPYTMX YYaCTHHUKOB JEATEIbHOCTH, 3(H(HEKTHBHO
paspemniath KOH(IUKTHI;

- 20MOBHOCMb W CIOCOOHOCTh K CaMOCTOSITENbHON WH(OPMAaIMOHHO-TTO3HABATEIBHON
JESTEIIbHOCTH, BKIIIOYash YMEHUE OPHEHTHPOBATHCS B PA3JIMYHBIX HMCTOYHWKAX HH(pOpMarmw,
KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATH HHGOPMAIUIO, TMOIYYaeMYI0 M3 pPa3IUYHBIX
HUCTOYHUKOB;

- yMeHue UCTONIb30BaTh CPEJCTBAa MHPOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHMA
(manee — UKT) B penieHHM KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OPTaHH3AI[MOHHBIX 3a/1ad C
coOroIeHIEM TpeboBaHUit PrOHOMUKH, TEXHHUKHU 0e30MacHOCTH, TUTUEHBI,
pecypcocOepeKeHusl, MPAaBOBBIX U ATUYECKUX HOPM, HOPM MH(POPMAIIMOHHON O€30TaCHOCTH;

- 61adeHue S3BIKOBBIMU CPEJICTBAMH, B TOM YHCIE U SI3bIKOM XHMHH, - YMEHHUE SICHO,
JIOTUYHO ¥ TOYHO U3JIaraTh CBOIO TOUYKY 3PCHHUS, UCIIOJH30BaTh aICKBATHBIC SA3BIKOBBIC CPE/ICTBA,
B TOM YHCJI€ U CHMBOJIbHBIEC (XUMUUYECKUE 3HAKH, (DOPMYIIBI U YPABHEHUS).

Ilpeomemnuvimu pesynomamamu W3y4eHUs XUMHH Ha 0a30BOM YypOBHE Ha CTYIEHU
CpeaHero o0miero 00pa3oBaHus SIBISIOTCS:

1) B mo3HaBarensHOM chepe:

- 3HaHue (IOHUMAHUE) U3YUEHHbIX NOHAMUU, 3AKOHO8 U MeOPULl;

- YMeHue  OIHKCHIBATh JEMOHCTPAllMOHHBIE W  CaMOCTOSITEJIBHO  IPOBEICHHBIC
OKCIIEPUMEHTBHI, UCTIONIB3YS AJI ’TOTO €CTECTBEHHBIN (PYCCKUH, POJIHOM) S3BIK U S3BIK XUMHH,



- YMeHue KIacCU(PUIIMPOBATh XUMUYECKUE AIIEMEHTHI, TIPOCThIE U CIIOKHBIC BEIIECTBA, B
TOM YHCJI€ U OPTraHUYECKUE COCTUHEHMS, XUMUUECKHIE PEaKIIUU 110 Pa3HbIM OCHOBAHUSIM;

- yMeHue XapaKTepU30BaTh W3YUEHHBIC KIIACCHI HEOPTaHMYECKMX U OPTaHUYECKUX
COEIMHEHU I, XUMHUYECKHE PEaKIUu;

- 20MOBHOCMb TIPOBOJIUTh XMMUYECKHI SKCIIEPUMEHT, HAOIIOAATh 32 €ro MpPOTEKaHUEM,
bukcupoBaTh pe3yNbTaThl CaMOCTOSTENILHOTO U JIEMOHCTPUPYEMOTO IKCIEPUMEHTa U JIeJaTh
BBIBO/IBI;

- ymeHue (QOPMYTUPOBATH XHWMHUYECKHE 3aKOHOMEPHOCTH, IPOrHO3MPOBATH CBOMCTBa
HEU3YYCHHBIX BEIIECTB 110 AaHAJIOTUU CO CBOMCTBAMU U3YUCHHBIX;

- NOUCK UCTOYHUKOB XUMUYECKONW WH(POPMAIINH, IMOTYICHHE HE00X0uMoN HHPOpMaInH,
€e aHaJu3, U3rOTOBJICHUE XMMHUECKOr0 HH(POPMAIIMOHHOTO IPOAYKTA U €r0 MPEe3eHTaIUs;

- gradenue O0S3aTENBHBIMU CIPAaBOYHBIMU MaTepuaiamu: [lepuoamueckoit cucremoit
xumuueckux sneMeHToB /[I. V1. MenzaeneeBa, Tabnuieil pacTBOPUMOCTH, 3IEKTPOXMUMHUYECKUM
pPSAAOM HAINpPSHKCHWN METaIOB, PSIIOM  AJIEKTPOOTPHUIATETFHOCTH — JUIS XapaKTEPUCTUKH
CTPOEHHS, COCTaBa M CBOMCTB aTOMOB XMMHUYECKUX 31eMeHTOB [-IV meprnoaoB u 06pa3zoBaHHBIX
UMU TIPOCTHIX U CIIOXKHBIX BEIIECTB;

- ycmauogieHue 3aBUCUMOCTH CBOMCTB U MPUMEHEHHS BaXXHEHIINX OpPraHMYECKUX
COCIMHEHUH OT MX XUMUYECKOTO CTPOSHUS, B TOM YHUCIIC U O0YCIOBIEHHBIX XapaKTEPOM 3TOTO
CTpoeHUs (MPeAeTbHBIM WIH HETIPEeAeIbHbIM) U HATHYHeM (DYHKIIMOHAIBHBIX TPYIIIL;

- MOOenuposanue MOJCKYJ BAXXHEHIITNX HEOPTaHMYECKHX M OPTaHUYECKHX BEILECTB;

- NOHUMAHUe XUMHYECKON KapTUHBI MUpa KaK HEOTHEMJIEMOM YacTH LEIOCTHOW HAyYHOM
KapTUHBI MUPA;

2) B 1LIEHHOCTHO-OPUEHTAIIMOHHOW cdepe — aHamM3 M OIEHKAa MOCIEACTBHA s
OKPY’KaIoIIe cpeapl OBITOBOM W MPOU3BOACTBEHHOM ACATEIHHOCTH YEIOBEKAa, CBSI3aHHOW C
MIPOU3BOJICTBOM U NEpepabOTKOI BaKHEUIITNX XUMUYECKUX MPOIYKTOB;

3) B TpynoBoOil cdepe — nposedeHue XUMUYECKOTO IKCIEPUMEHTA; pa36umue HABBIKOB
yueOHOM, MPOEKTHO-UCCIEIOBATENILCKON, TBOPUYECKON JIEATENbHOCTH TMPU  BBINOJIHEHUU
WHWBUIYAIBHOTO TIPOEKTA TI0 XHUMHUH,

4) B cdepe 310poBOro odpasa KU3HH — coOI00eHUe TIPaBUI OE30IIacCHOTO OOpaIleHus C
BCIICCTBAMH, MaTepUATIAMH M XUMHUYECCKHUMH MPOIECCAMH; OKa3aHWE TICPBOH IMOMOIIU IPU
OTpaBJICHMSX, OXKOTax M JPYrUX TpaBMax, CBSI3aHHBIX C BEIIECTBAMH M J1aOOPATOPHBIM
000pyTIOBaHUEM.

COJEPXAHUE KYPCA
ba3oBblii ypoBeHb.

Wnes o Benyiiel posin TEOPETHUECKUX 3HAHUU B MPOLECCE MO3HAHUS MHpA BEIIECTB U
peakuuii craja OCHOBHOM M JJIi KOHCTPYHpOBaHMs Kypca oOmieil xumuu. Ha ocHoBe eauHbIX
MOHITHUM, 3aKOHOB W  TEOPUM XHUMHUHU Y CTApIICKIACCHUKOB (POPMUPYETCS IIEIOCTHOE
MPEJCTABICHUE O XMMHYECKOM HAayKe, O XMMHYECKON KApTHUHE MHUpPa, KaK COCTaBHOW 4YacCTH
€IMHOI eCTECTBEHHOHAYYHOUN KapTHUHBI MHUpA.

B kypce o0mieit xumuu BHayayie YIIYOJSIFOTCS W PACHIUPSIIOTCS 3HAHUSA, TMOJTYYCHHBIC
oOydJarmuMucs U3 Kypca OCHOBHOM IIKOJBI, O CTPOCHHH aToMa U BEIIecCTBa Ha OCHOBE
[Tepnonnueckoro 3akona u Ilepuommueckoit cucremsl J[.M. MenneneeBa, oOmmx CBOMCTBaxX
KJIACCOB OPTaHUYECKUX M HEOPTaHMYECKUX COCTUHEHUH (KUCIOT, OCHOBaHUH, aM(pOTEPHBIX
COCTMHEHWI) B CBETE TEOPHH DJJIEKTPOJIUTHYECKOW aucconuanuu. Jlamee paccmaTpuBaeTcs
KJIacCU(UKALMs XUMHUECKUX PEaKIUi B OpraHMYeCKOH U HEOPraHWYEeCKOW XMUMHH. 3aBepIIacT
KypC 3HAaKOMCTBO CTapIIEKJIACCHUKOB C TMEPCHEKTHBAMHU PAa3BUTHUSI XWMUYECKOW HAYKH U
XUMHYECKOTO TPOU3BOJCTBA, C MpoOJIeMaMH OXpaHbl OKpPYKAIOIIEH Cpeapl OT XHUMHYECKOTO
3arpsi3HEHUS U MYTSAMH UX PEIICHHS.

[INIAHUPYEMBIE PE3VJIbTATBI U3YUEHUA
YYEBHOTI'O ITPEJMETA «XUMMW»



HA YPOBHE CPEJIHEI'O OBILIIEI'O OBPA30OBAHUA

BbinmyckHUK Ha 0230BOM YPOBHE HAYYHMTCS:

- IOHUMATh XUMUYECKYIO KapTUHY MHpa KaK COCTaBHYIO 4aCTh LEJIOCTHOW KAPTUHBI MUDA;

- pacKpbIBaTh poOJib XMMUU M XMMHUYECKOTO MPOU3BOJCTBA KAaK IPOU3BOAUTEIBLHON CHIIbI
COBPEMEHHOI'0 00LIECTBA;

- (hopMynMpOBaTh 3HAYCHUE XUMHUH U €€ JOCTI)KEHHUH B TOBCETHEBHOM KU3HU UEIIOBEKA,;

- YCTaHABJINBATh B3aMMOCBA3M MEKIY XMMHUEHW U APYTUMHU €CTECTBEHHBIMU HAYKAMU;

- (opMyIHpPOBATH OCHOBHBIE TOJOXKEHUS TEOPUH XMMHUYECKOTO CTPOCHHS OPraHHMYECKUX
coequHeHnii A.M. byriepoBa W WUIIOCTpUPOBaTh MX MpPUMEPAMHU U3 OPraHUYECKOM U
HEOPraHUYECKON XUMUU;

- apryMEHTHPOBATh YHUBEPCAIbHBIN XapakTep XMMUYECKUX IOHATHH, 3aKOHOB U TEOPUU
JUIsl OPraHUYECKON U HEOPraHUYECKOW XMMMUH;

- ¢opmynupoBats [lepmogmueckmii 3axkon J[.MI. MeHneneeBa u 3aKOHOMEPHOCTH
U3MEHEHUH B CTPOCHUHU U CBOMCTBAX XMMUYECKHUX 3JIEMEHTOB U 00pa30BaHHBIX UMM BELIECTB Ha
ocHoBe [lepronndeckoii cuctemsl Kak rpaduueckoro orodpaxkenus [lepuoanyeckoro 3akoHa;

- XapaKkTepu3oBaTb S§- W p-JJIEMEHTBHI, a TaKXKe JKEIe30 I0 HX IOJOKEHUI B
Ilepnonnueckoni cucreme /I.1. Menneneena;

- KJIacCU(PUUMPOBATh BHUJbl XUMHUYECKOW CBSA3M W THUIIBl KPUCTAJUIMYECKUX PELIETOK,
OOBSACHATh MEXaHU3Mbl UX O0pa30BaHUS M JOKA3bIBATh €IMHYIO MPUPOAY XUMHUYECKUX CBS3EH
(KOBaJICHTHOM, MOHHOM, METAJUTMYECKOM, BOJIOPOIHOM );

- O0OBACHATH NPUYMHBI MHOTOOOpA3Hs BEIIECTB Ha OCHOBE MPUPOBI SBICHUNA H30MEpPHH,
TOMOJIOTHH, aJNIOTPOIINH;

- KJIaCCU(HUIMPOBATH XUMUYECKHE PEAKIINU B HEOPTAaHUYECKON M OPraHMYeCKOl XHUMHUU TI0
pasIMYHBIM OCHOBAaHUSM U YCTaHABIUBATh CHELU(PHUKY THUIIOB peakuuil oT obuero uepes
0COOEHHOE K €IMHUYHOMY;

- XapaKTepH30BaTh TMIPOJIN3 KaK CHeuPUUHBbIE OOMEHHBII MpolLecc U PacKpbIBaTh €ro
pOJIb B )KMBOW M HEKUBOW IIPUPOJE;

- XapaKTepH30BaTh ANIEKTPOJIMU3 KakK CHEHU(DUUYHBIN OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBII
IIPOLIECC U €r0 NMPAKTUYECKOE 3HAYCHUE;

- XapaKTepU30BaThb KOPPO3HUIO METAJUIOB KaK OKHCIUTEIBHO-BOCCTAHOBUTEINIBHBIN MTPOLIECC
U TIpeJy1araTh CrocoObl 3alllUThI;

- OIHNCBHIBaThb TNPUPOJY MEXAaHU3MOB XMMHMUECKHX PEaKIMH, MPOTEKAIUX MEXITY
OpraHMYECKUMHU U HEOPTAaHUYECKUMU BEIIECTBAMU;

- KJITacCU(hULIMPOBATh HEOPTaHUYECKHE M OpraHUYEeCKHE BEIIEeCTBA;

- XapakTepu30BaTh 00IIHNE XUMUYECKHE CBOWCTBA BaXKHEHIIINX KJIACCOB HEOPTraHUUECKUX U
OpPraHMYECKUX COeIMHEHUH B IJIaHe OT OOLIEero Yepe3 0COOCHHOE K eJMHUYHOMY;

- HCIOJNb30BaThb 3HAKOBYIO CHCTEMY XHMHUYECKOIO s3bIKa JUIsl OTOOpakKeHHs cocCTaBa
(xumuueckue (popMysibl) U CBOMCTB (XUMUYECKUE YPAaBHEHH) BEIIECTB;

- HCNOJB30BaTh MPAaBWIA W HOPMBI MEXAYHAPOJAHOW HOMEHKJIATYpPHl Ul Ha3BaHUM
BEIIECTB MO (opMysiaM U, HA0OOPOT, AJIsI COCTABJIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (GopMy
COCIMHEHNH 110 MX Ha3BaHUSIM;

- 3HaTh TPUBUAJIbHbIE HA3BaHUS BaKHEHIIMX B OBITOBOM M NMPOU3BOACTBEHHOM OTHOILIEHUU
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB;

- XapaKTepu30BaTb CBOMCTBA, IOJyYEHUE W INPUMEHEHHME BAKHEHIIMX NPEACTABUTEIEH
TUMIOB U KJIACCOB OPTraHWYECKUX COENMHEHUH (aJKaHOB, AJIKEHOB, AaJKMHOB, aJIKaJUEHOB,
apOMaTUYECKUX YTIJIEBOJIOPOJIOB, CIIUPTOB, (DEHOIOB, ANbAETUIOB, IPEACTbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT, CJIOKHBIX 3(UPOB U KUPOB, YIIEBOI0B, aMUHOB, aMUHOKHCIIOT);

- YCTaHaBJIMBATh 3aBUCHUMOCTb SKOHOMHUKH CTpPaHbl OT JOOBIYM, TPAHCIIOPTUPOBKU H
nepepaboTKU YIIIeBOJOPOAHOIO ChIPhs (HEPTHU U MPUPOTHOTO ra3a);

- DKCIEPUMEHTAIBHO INOATBEPKIaTh COCTAaB M CBOMCTBA BAXKHEHIIMX IPEACTaBUTEIEH
M3YYEHHBIX KJIACCOB HEOPraHMYECKUX W OpPraHMYeCKUX BEUIECTB C COOIIOJCHHEM IMpPaBUI
TEXHUKA O€30MacHOCTH Ui pPabOThl € XHMMHYECKMMHU BEIECTBAMHM U J1aOOpaTOPHBIM
00opyIoBaHUEM;



- XapaKTepu30BaTh CKOPOCTh XMMHUYECCKON pEaKIMd M €€ 3aBHCHMOCTb OT Pa3JIMYHbBIX
(hakTOpoB;

- XapaKTepH30BaTh XHMHYECKOC PABHOBECHE W €ro CMEIICHHE B 3aBHCHMOCTH OT
pa3IUYHBIX (HaKTOPOB;

- TPOU3BOJMTH pacyeTbl MO XHUMHUYECKHMM (opMynaM H YpaBHEHHUSM Ha OCHOBE
KOJINYECTBEHHBIX OTHOIICHUIH MEX]Ty YYaCTHUKAMU XUMHUYECKUX PEAKIIHIA;

- coOmomaTh TpaBHUia OKOJOTUYECKOW OE30MacHOCTH BO B3aMMOOTHOIICHHSIX C
OKpYXKalolied Ccpefod TNpu OOpalieHud ¢ XUMHUYECKHMMH BEIICCTBAMH, MaTepHallaMH U
pOIECCaMH.

BoinyckHUK Ha 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUHTHCS:

- UCNONIBL306AMb MemoObl HAYYHO20 NO3HAHUA NPU 6bINOJIHEHUU HPOEeKmMOo8 U Y4eOHO-
uccne008amenbeKux 3a0a4 XUmMu4ecKkol memamuxu;

- NPOCHO3UPOBAMb CMPOEHUE U CEOUCMBA HE3HAKOMbIX HEOP2AHUYECKUX U OP2AHUYeCKUX
gewecms Ha OCHO8e aHAN0UU;

- NPOCHO3UPOBAMb MedeHUe XUMUYECKUX HpPOYecco8 6 3a8UCUMOCMU Om YCA08UU UX
NpOMeKanusl u npeoaazams cnocodwvl YRpasieHus IMumMu npoyeccamu,

- YCMaHaenueams 63auMOC8sA3U XUMUU C NPeOMemamu 2YMAHUMApPHO20 YUKIA (A3bIKOM,
JIUMEPamypou, MUpPOo8oU Xy00HCeCMEEHHOU KYIbmypoll);

- PACKpvI8amb poJib XUMUYECKUX 3HAHULL 6 0)Y0yweli NpAKmu4eckol 0esimeilbHOCMu;

- packpeieamsv  poib  XUMUYECKUX 3HAHUL 6 opmMuposaHuu  UHOUBUOYANbHOU
0bpazosamenvHol mpaeKmopuu;

- NPO2CHO3UPOBAMb CNOCOOHOCMb HEOP2AHUUECKUX U OP2AHUYECKUX BeljeCms Nposeisimb
OKUCTUMENbHble U/UMU  BOCCMAHOBUMENbHBIE CBOUCMBA C Y4emoM CmeneHell OKUCIeHUs
91eMeHmMOo8, 00paA3YIOUUX UX,

- apeymenmupoeamsv eOUuHCmeo Mupd Gewecme YCMAHOBNeHUeM 2eHemUYecKol Ces3u
MedHcOy HeopeaHUudeCKUMU U OP2aHU4eCKUMU 8eujecmeamil;

- 811a0emb XUMUYECKUM S3bIKOM 01 0002aueHUsi CI08APHO20 3anaca U pazeumus pedu;

- Xapaxkmepu3oeamv CMAHOGNEHUe HAYYHOU Meopuu Ha npumepe OMKpbIMUs
Ilepuoouueckoeo 3axona u meopuu XuMu4ecko20 CmpoeHUsl OP2AHUYECKUX BeUieCms,

- Kpumuyecku OmHOCUMbCS K NCeB0OHAYYHOU XUMUYECKOU UHpOpMayuu, noiyuaemou u3
DA3HBIX UCTOYHUKOSB,

- NOHUMams 2100abHble NpobOieMbl, cmoswue neped yeroseuecmsom (IKoiocuieckue,
9Hepeemuueckue, Cblpbeguvle), U npeorazamsv NYmu Uux peueHus, 8 mom Yucie U ¢ NOMOubio
Xumuu.

OBILIAA XIMUA.

Ilepuoauyeckunii 3aKOH U CTPOEHUE ATOMA

OtkpoeiTtue JU. MenneneeBsM [lepuongumueckoro 3aKoH a.
BaxxHelilne NOHATUA XUMHH: aTOM, OTHOCUTEIbHAs aTOMHAass WM MOJEKYJISIPHAas MaccChl.
Otkpeitue J[.M. MenneneeBoim Ilepuoamueckoro 3akona. [lepumomnueckuii  3akOoH B
dbopmynuposke J[.1. Menneneesa.

[Tepuonuueckas cucrtema xumuueckux saeMeHTo B JI.W. Menneneena.
[Tepuonuueckas cucrema /I.M1. MenneneeBa kak rpagpudeckoe orodpaxenue [lepuoanyeckoro
3akoHa. Pasmmunbie BapuanThl I[lepuommueckoit cucremsl. Ilepuonbl m rpynmnel. 3HaueHue
Ilepunonnueckoro 3akoHa u Ilepuoanueckon CUCTEMBI.

CrtpoeHnune atoMa. ATOM — CIOXKHas 4aCTHULA. SApO aToma: MPOTOHBI U HEUTPOHBI.
N30Tonbl. DNeKTpOHBI. DIEKTPOHHAsA 0007104Ka. DHEpreTuYeckuii ypoBeHb. OpOuTanu: s- u p-.
Pacnipenienienne 3JIE€KTPOHOB MO HHEPreTHUYECKUM YPOBHSIM U OpOUTAIAM. OIJIEKTPOHHBIE
KOHQUIypallud aTOMOB XHUMHMYECKHX JJIEMEHTOB. BajeHTHble BO3MOXXHOCTH aTOMOB
XUMUYECKHUX DIIEMEHTOB.



[lepuoaunueckuih 3ak0H U cTpoeHue atoma. CoBpeMEHHOE MOHSATUE
xuMudeckoro sjemeHta. CoBpemenHas QopmynupoBka Ilepuomnueckoro 3akona. Ilpuumnaa
NEpUOoANYHOCTU B HU3MCHCHUU CBOMCTB XHMMHYECKHX DIICMEHTOB. OCO6CHHOCTI/I 3aI10JIHCHUA
SHEPreTUYeCKUX YpPOBHEH B DSJIEKTPOHHBIX 00O0JIOYKAaX AaTOMOB IEPEXOAHBIX 3JEMEHTOB.
DNEKTPOHHBIE CEMENCTBA 3JIEMEHTOB: S- U P-3JIEMEHTHI.

Crtpoenue BenecTBa

KoBaneHTHAsS XHMHUYCCKas cBiI3b. [louarue o koBaeHTHOM cBs3u. OO0Imas
3JIeKTpOHHasi mapa. KpaTHOCTh KOBaJE€HTHOW CBSI3U. DJIEKTPOOTpHULATENIbHOCTh. KoBajeHTHas
MOJISIPHASI ¥ KOBAJICHTHAs! HEMOJISIpHAsE XUMUYECKHe CBsi3H. OOMEHHBIN U JOHOPHO-aKLIETITOPHBIMA
MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOHN CBs3HM. BerecTBa MOJICKYJIIPHOTO U HEMOJICKYJISIPHOTO
CTpOEHHUsI. 3aKOH MOCTOSIHCTBA COCTaBAa JIJIsl BEIIECTB MOJIEKYJISIPHOTO CTPOCHHUSL.

Moununasga xuMuueckas cBs3b. KaTnonsl u anuonsl. NoHHAs CBSI3b KaK KpaHM
CiIy4all KOBAJICHTHOM IIOJIAPHOM CBS3H.

Mertannuuyeckas XUMHUYECKas ¢Bs3b O0mue pusndeckue CBONCTBA
MeTaiioB. CiiaBsbl.

ArperatHble COCTOSSHUS BellecTBa. [a3pl. 3akoH ABoraapo s ra3os.
MoutsipHbIii 00eM Ta3000pa3HbIX BellecTB (pH H.Y.). JKUIKOCTH.

Boagoponunas xumMmuueckas CBsA3b. BogopoaHas cBs3b Kak 0COObIN cirydait
MEXMOJICKYJIIPHOTO B3auMOJEHCTBUS. MexaHu3sM ee o0pa3oBaHHsS M BIUSHHUE Ha CBOMCTBA
BEIECTB (Ha IPUMEPE BOJIBI).

Tunsel KpuUCTaAalNUUYUEeCKHUX pemeTok Kpucrammmaeckas pemerka.
HonHble, METAIIIMYECKHE, AaTOMHBIE U MOJIEKYJISIPHBIE KPUCTAJUIMUYECKUE PEIIETKH. AJIJIOTPOIUSL.
AmMopdHbIe BelecTBa.

UucTtee BemecTBa U c¢cMecun CMecnm U XHMHUYSCKHE COCIMHCHUS.
['omorennsie U rereporeHHbie cMecu. MaccoBass U OObeMHasi JOJM KOMIIOHEHTOB B CMECH.
MaccoBas noiia npuMeceid. Perienre 3a1ay Ha MacCOBYIO J0JIIO TPUMECEH.

HNucnepcHbe cuCTeMBbL I[lorsrue nucnepcHoit cuctemsl. JlucnepcHas ¢aza u
nucriepcuonHas cpena. Kiaccudukaiuys IucrepcHbIX CHCTEM.

DIEKTPOJIUTHYECKAS TUCCOLMALMS

P ac 1B 0 p bl PacTBOpHI Kak TOMOTE€HHBIE CUCTEMBI, COCTOSIIIIME U3 YACTHL] pACTBOPUTEIIS,
PacTBOPEHHOI0 BEUIECTBA M IIPOJYKTOB MX B3aMMOJEHUCTBUSA. MaccoBast J0Jis1 pacCTBOPEHHOTO
BellecTBa. TUIBI pacTBOPOB.

Teopus DIEKTPOTUTUYECKONU NTUCCOMUAIHHU DISKTPOIUTHI U
HERNEeKTpoauThl.  CTeneHb  ANIEKTPOIUTHYECKOM  aucconmanuu. CunbHble U cina0ble
ANIEKTPOJIUTHI. Y paBHEHHMSI DJIEKTPOJIMTHYECKON TUCCOLUALNN.

KucmomoTbsl B CBeTe TEOPHM 3MEKTPOIMTUYECKON nuccormanuu. OOmue cBOHCTBa
HEOPTraHWYECKNX M OPraHUYECKUX KHUCIIOT. YCJIOBHMS TEUEHUS PEAKIUN MEKIY JIEKTPOJIUTaMU
J10 KOHIIa.

OcCcHOBaHUS B CBETE TEOPUH AIEKTPOJIUTUUECKON TUCCOLMALINY, UX KIaccuukarms
U 0011ue CBOMCTBA.

Conu B cCBeTe TEOPUU EKTPOJIUTUUECKON TUCCOLMALINY, UX KiIaccuUKaus u odume
CBOMCTBA. OJEKTPOXMMMUYECKUH pAJ HaNpsDKEHUH METAUIOB M €r0  HCIOJIB30BAHHUE IS
XapaKTEPUCTUKH BOCCTAHOBUTEIIBHBIX CBOMCTB METAJIJIOB.

I'mnponmns Cnywyan ruzaponusza coneil. Peakums cpenst (pH) B pactBopax
TUAPOIU3YIOLIUXCS COJIEH.

XuMH4YecKHe peaKuuu.

Knaccuduxkanusa xumMuuyeckux peakxuuid Krnaccupukanus no uucny u
COCTaBY PEArupyrOlUX BEILECTB M MPOAYKTOB Peakiuu. Peakuuu pasnoxkeHHs, COCAMHEHHS,
3aMelleHuss 1 0OMEHa B HEOPraHMYECKOW XUMUHU.



TennoBoil »dPekT XUMUUECKHUX peakI . DK30- U IHIOTCPMHUECKHUE
peakiuu. TepMoxumuueckue ypaBHeHUs. PacueT xonmdecTBa TEIUIOTHI MO TEPMOXMMHUYECKUM
YpaBHEHUSM.

CkopocTh XUMHUYECKHUX peakxknuil. [loHITHE O CKOPOCTH XUMHUYECKHUX
peakluii, aHaJTUTUYECKOE BbIpaKEHUE. 3aBUCHUMOCTb CKOPOCTH PEaKIMH OT KOHIICHTPALIUH,
JABJICHUSI, TEMIIEPATYpbl, MPUPOJBl PEArupyIONUIUX BEIIECTB, IJIOLUIAJAN UX CONPUKOCHOBEHUS.
3aKoH ACHCTBYIOMIMX MaccC.

Kartanawu3  Karanuzatopsl. Karamuz. [Ipumepsl KaTaqauTHYECKHX MPOLIECCOB B
MPOMBIIUICHHOCTH, TEXHUKE, ObITy. ®depMeHTsl U HUX OTIUYUS OT HEOPTraHWYECKUX
karanu3atopoB. [[pumMeHeHre KaTanu3aTopoB U PepMEHTOB.

XumMuueckKkoe paBHOBECIHUe Obpatumble U HEOOpAaTUMBIE PEAKIIHH.
XUMHUYECKOE PAaBHOBECHE U CIIOCOOBI €T0 CMEIIEHUS Ha MPUMEPE MOJTyUCHUsT aMMHUaKa.

OKHUCIHUTENIbHO-BOCCTAaHOBUTENbHBIE NpoIeccsh. OKuCIUTETHHO-
BOCCTAHOBUTEJIbHBIC peakiuu. OKUCIUTEIb U BOCCTAHOBUTENb. OKUCICHUE U BOCCTAHOBIICHHE.
CocraBiieHre ypaBHEHUIN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA METOAOM JIEKTPOHHOTO
OasaHca.

OOmue cBOWCTBAa MeEeTaaaoB XUMHYCCKAC CBONCTBA METALIOB Kak
BOCCTaHOBUTEICH. B3aumopaeiicTBue METAUNIOB C HEMETalllaMHM, BOJOM, KHCIOTaMH U
pactBopamu coseil. MeTamiorepmust.

Koppo3us mertannoB. CiocoObl 3aITUTHI METAIIIOB OT KOPPO3HH.

OO6umue cBoiicTBa HeMeTaalsoB. XHUMAYECKHUE CBONCTBA HEMETAIJIOB KaK
okucnureneil. BzaumopeiicTBue ¢ MeramiaMu, BOJOPOJIOM U APyruMu HemeTauiamu. CBoMCTBa
HEMETAJUIOB KaK BOCCTaHOBUTeNeH. B3aumonelicTBUEe ¢ MPOCTHIMU U CIOKHBIMH BEIIECTBAMU-
OKUCITUTEIISIMU.

DNEeKTpOoOaHu3 OIIEKTPOJIU3 PACTBOPOB U PACIIABOB IEKTPOJIUTOB HA IPUMEPE
XJOpuga HaTpus. OJIEKTPOJIUTUYECKOE TMOJydeHue amoMunus. [lpakTuueckoe 3HaYeHHE
AIEKTPOIIN3A.

3axknioueHUe llepcnexkTuBsl pa3BUTHA XUMHUYECKON HAayKHd U XUMHUUYECKOTO
MPOU3BOJCTBA. XUMHUS U IPOOIIEMa OXPAaHbI OKPYKAIOIIEH CPeIbl.

HlemoncTpanuu. Paznmuunbie ¢dopmbr [lepuogmueckoit cuctembsr J[.M. MeHneneena.
Mopnens KpuUCTaNIMYECKOW peleTkn xJjopuaa Harpus. OOpas3ubl MHHEpPAlIoOB C HOHHOU
KPUCTAJJIMYECKON PEIIETKON: KaublUTa, rajnura. Monenu KpuCTaJUIMYECKUX PEUIETOK «CYXOro
apaa» (WM woja), anmasa, rpadura (Wid KBapia). Mojaenb MoJIpHOTO oObema ra3zoB. Tpu
arperaTHbIX COCTOSIHMSL BOJAbl. OOpasibl pasIMYHBIX JUCHEPCHBIX CUCTEM: SMYJIbCHIA,
CyCIIeH3UM, aspo3osei, reneit u 3onei. Koarymsuus. Cunepesuc. Dpdext Tunaans. Mcnsitanue
pPacTBOPOB AJIEKTPOJIUTOB M HEIIEKTPOIUTOB Ha MPEAMET AMCCOLUALMHI. 3aBUCUMOCTD CTEIIEHU
AIIEKTPOJINTUYECKONW JMCCOIMAIMM YKCYCHOM KHUCIIOTBI OT pa30aBieHus pactBopa. llpumepst
peakuuii MOHHOro oOMeHa, MIYLIMX C O0pa3oBaHMEM OCajiKa, ra3a WM BOJbl. XHMHUYECKHE
CBOICTBa KHUCIJIOT: B3aMMOJEWCTBHE C METAlJIaMH, OCHOBHBIMU U aM(OTEpHBIMH OKCHJIaMH,
OCHOBaHMAMHU (ILEJIOYaMH M HEPAaCTBOPHUMBIMH B BOJE), COJIsIMU. B3aumopeilicTBue a3o0THOM
KHCJIOTBI ¢ Menpto. OOyriMBaHWE KOHIEHTPUPOBAHHOM CEpHOM KHUCIOTOW Caxapo3bl.
XVMMHYECKUE CBOMCTBA IIEIOYEH: PEAKIUs HEUTPAIU3aLUU, B3aUMOJEHCTBUE C KUCIOTHBIMU
OKCHJAMHM, coJsiMH. PasnoskeHne HepacTBOPUMBIX B BOJE OCHOBAaHUN IpU HarpeBaHUU.
XVWMHYECKHE CBOMCTBA COJIEHM: B3aUMOJEHCTBUE C METAUIAMH, KHUCIOTaMH, WIEJI0YaMH, C
IpyruMu coisiMu. ['maponus kapouaa kameius. M3ydenue pH pacTBOpOB TUApOIU3YIOMIUXCS
coJjieil: kapOOHATOB IIEJTOYHBIX METAJIOB, XJIOpHUJAa U aleTara aMMOHHA. DK30TEPMHUECKUE U
HHAOTEPMUYECKNE XUMHUYECKHE peakUuu. TeruioBble SBJIEHUS IpPU PACTBOPEHUU CEPHOU
KHCIIOTHI M1 aMMMAYHOM CEIUTPBI. 3aBUCUMOCTb CKOPOCTH PEAKIMM OT IPUPOJIBI BEIECTB Ha
npUMepe B3aUMOJICHCTBUS PACTBOPOB pPAa3IMUHBIX KHUCIOT OJMHAKOBOM KOHILIEHTPALUU C
OJIMHAKOBBIMHM KYCOUYKaMH (TpaHyjJamMH) IIMHKAa M OJMHAKOBBIX KYCOUYKOB pPa3sHBIX METAJIJIOB
(Marsusi, IMHKa, ’elie3a) C pacCTBOPOM COJITHOM KUCJIOTHI. B3anMopelicTBue pacTBOPOB CEpHOIt
KHCJIOTBl C pacTBOpaMU THOCYNb(ara HATpHsl pa3lNUYHONM KOHLEHTpPAIMU U TEeMIEpaTyphl.
Monenb kumsimiero cios. PaznoskeHue mnepokcuja BOJOpOJa C IOMOIIbI0 HEOPraHMYECKHUX
katanuzaropoB (FeCl,, KI) u mpupoHbIX OOBEKTOB, coAepKallMX KaTajazy (ChIpoe MsCO,



kaprodens). IIpocTeifiine OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIMU: B3aUMOJICHCTBHE
IIMHKA C COJISTHOM KUCIOTOU | *kene3a ¢ cynbharom menu (I1). Moaens snektponusepa. Monens
AIIEKTPOJIN3HON BaHHBI IS IOJIyUYEHUS AIIFOMUHMSL.

JlabopaTopHble onbIThl. OrmpejeneHne TUNa KPUCTAUIMUECKOM PEeLIeTKH BEHIeCTBAa U
OIKCaHUE ero cBOMCTB. O3HAKOMJICHHE C JUCTIEPCHBIMU CUCTEMAaMH.

Peaknuu, naymue ¢ o0pa3oBaHHEM OCajKa, ra3a WIM BOAbl. B3ammopelcTBUE CONSAHOM
KHCJIOTBI ¢ mUHKOM, okcumom wMeau (II), ruapoxcumom memu (II), kapOoHATOM KajbIus.
B3aumopeiictBue pactBopa THAPOKCHIA HATpUs C COJSHOM KHUCJIOTOM B MPUCYTCTBUU
denondranenna, ¢ pacrBopom xjopuaa xene3a (II), ¢ pacTBopoM coyid aTOMUHUA.
B3aumopeiictBue pactBopa cynbdara meau (II) ¢ rkene3om, M3BECTKOBOW BOJOH, PAacTBOPOM
xyopuna kanbius. [lonydenue ruipokapOoHaTa Kalblus B3aUMOICHCTBHEM H3BECTKOBOM BOIBI
¢ okcugom yraepoma (IV) (Beiapixaembiii Bo3ayx). McmblTaHWe WHIAMKATOPOM pPacTBOPOB
TUAPOIU3YIOUIUXCS M HETUJPOJIU3YIOIMUXCa coyie. Peaknus 3amenieHuss MEOu JKENe30M B
pactBope cynabdara meau (II). Ilomyuenue Kuciaopoma pas3ioKEeHHEM TMEPOKCHIA BOJOPOJA C
MOMOIIbIO JIMOKCcHIa Mapranua. [lomydyenre Bogopoaa B3aUMOJCHCTBUEM KUCIOTHI C IIUHKOM.
O3HakoMJIEHHE € IIpernapaTaMy ObITOBOM XUMUU, COACPKAIIUX SH3UMBI.

IIpakTuyeckasi padora Ne 1. [Tonyyenue u pacrio3HaBaHUE Ta30B.

IIpakTnueckas padora Ne 2. Pemienue sKCriepUMEHTANbHBIX 3a7a4 Ha UICHTHU(PHUKAIUIO
HEOPTraHUYECKUX U OPTaHUYECKUX COCTMHEHUM.

OCHAILIEHUME YYEBHOTI'O ITPOLIECCA

YMK «Xumus. ba3oBblii ypoBeHb.»

1. Xumust. bazossiii yposenb. 11 knacc. Yueonuk (aBrop O.C. I'abpuensn). 224 c.

2. Metoauueckoe nocodue. bazoseiit yposens. 11 kiacc (aBropel O.C. I'abpuensn, C.A.
Cnagkos). 160 c.

3. Kuura gns yumtens. bazoBwiii ypoBenb. 11 kmacc (aBtopsl O.C. T'abpuensn, W.I.
Octpoymos, C.A. Cnankos). 272 c.

4. Pabouas Terpanb. basoBbiii ypoBenb. 11 kmacc (aBroper O.C. T'abOpuensn, C.A.
Cnankos). 176 c.

5. KontposnbHble u mpoBepouHble pa®oTel. ba3obiil ypoBenb. 11 kmacc (aBtopsr O.C.
["aGpuensn u np.). 224 c.

6. OOmas xuMusl B TecTax, 3aj1adax, ynpaxHeHusx. 11 kmacc (aBropel O.C. I'abpuensH,
N.I'". Octpoymos, A.I'. Beeaenckas). 304 c.

7. Xumnueckuil skcrepumenT B mikoie. 11 kmacc (aBroper O.C. Tabpuensn, W.I.
OctpoymoB). 208 c.

8. Terpaap a7 OLIEHKH KayecTBa 3HaHUHU 1Mo XuMuM. ba3oBblil yposeHs. 11 kimacc (aBTOpbI
0O.C. I'abpuensn, A.B. Kynmosa). 112 c.

9. Xumus. ba3zoslit ypoBeHs. 11 knacc. DnekrpoHHast Gpopma ydeOHUKA.

NHOOPMAIIMOHHLBIE CPEIICTBA

HNHuTepHeT-pecypcebl Ha pyCCKOM sI3bIKe

1. http://www.alhimik.ru [IpencraBnens! ciemyrouiye pyOpUKH: COBEThl aOUTYpUEHTY,
YUUTENI0 XUMUH, CIIPAaBOYHUK (OYeHb OoJiblias moadopka TabauIl U CIPaBOYHBIX MaTEPHUAJIOB),
Becenasi XHWMHUS, HOBOCTH, OJIUMIIHAJbI, KyHCTKaMmepa (Macca HHTEPECHBIX HCTOPUYECKHX
CBEJICHU ).

2. http://www.hij.ru XypHan «XuMus u >kM3Hb» NOHATHO U 3aHUMATEIBHO PACCKa3bIBAET
000 BCEM UHTEPECHOM, UTO MPOUCXOJIUT B HAYKE U B MUPE, B KOTOPOM MBI JKHBEM.

3. http://chemistry-chemists.com/index.html OnexkTpoHHbIHN KypHaN «XUMHKU U XUMHUA»,
B KOTOPOM TMPEJCTABIEHO MHOKECTBO OINBITOB [0 XUMHH, 3aHUMAaTEelbHOM HH(pOpManuu,
MO3BOJIAIOIIEH yBJIEYb YYEHMKOB SKCIIEPUMEHTAIBHOM YacThIO IIPEAMETA.




4. http://c-books.narod.ru BceBo3morkHas IuTeparypa 1o XuMuu.

5. http://www.drofa-ventana.ru 3BecTHOE M31aTEILCTBO yueOHOM JuTepaTypbl. HoBuHKH
HAYYHO-TIOMYJISIPHBIX U 3aHUMATENbHBIX KHUT TI0 XHMHH.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOJBHBIA TOPTal  CO
CCBUIKaMHU Ha 00pa30BaTeIbHbIC CANTHI 10 XUMHH.

7. www.periodictable.ru CoopHuK crarei 0 XUMHYECKUX 3JIEMEHTaX,
WJUTIOCTPUPOBAHHBINA SKCIIEPUMEHTOM.

HNHTepHeT-pecypc HAa AaHTJINHCKOM fI3bIKE

http://webelementes.com CoOaepXUT HCTOPUIO OTKPBITUS W ONUCAHHUE CBOWCTB BCEX
XUMHYECKHX 3JIEMEHTOB. byeT mones3eH aist 00yJaromuxcs 36IKOBBIX IIKOJ U KJIACCOB, TaK KaK
COACPIKUT Ha3BaHUA 3JICMCHTOB U BCIICCTB HA PAa3HLIX SA3bIKAX.

O0beKThI y4eOHBIX IKCKYPCHI

1. Myseun: MuHepanoruieckue, KpaeBeaueckue, Xya0KeCTBCHHbIC, TOTUTEXHUUECKHA.

2. JlaGopatopuu: y4eOHBIX 3aBEJCHMN, arpoXuUMIab0OpaTOpPHH,  HKOJOTHYECKHE,
CaHAMHIEMUOJIOTHYECKHE.

3. Anreku.

4. Tlpow3BOACTBEHHBIE OOBEKTHI: XMMHUYECKHE 3aBOJIbI, BOAOOYHCTHBIE COOPYKCHUS H
Jpyrue MECTHBIE POU3BOCTBA.
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