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Pa0Gouas nporpamMmMma 1o XxumMmum
11 knace
[TosicHuTENbHASA 3aMMCKa
Pabouas mporpamma yuebHOro Kypca xumuu st 11 kmacca (manee — Pabouas
porpaMMa) COCTaBJIeHa Ha OCHOBE CJICIYIOIIUX IOKyMEHTOB:
o @enepanpHbiii 3akoH OT 29.12.2012 Ne 273 - ®3 «0O6 obpa3zoBaHuu B

Poccuiickoit @eneparuny» (AeHCTBYIOMAs pEIAKINS),

o @enepanbHbli  ['ocymapcTBEHHBIH 00pa30BaTENbHBIM CTaHAAPT CPETHETrO
obmiero obpazoBanus (mpukaz Munoopuayku Poccum ot 17.05.2012 N 413, ¢
W3MEHECHMSIMH, BHECEHHBIMM IIpukazoM MuHnpocsemenus Poccnn ot 12
aBrycra 2022 roxaa, Ne 732);

o denepanpHas oOpa3oBaTeibHasl MporpaMma CpelHero oOuero oOpa3oBaHUsA
(npuka3z Munobpuayku Poccun ot 18.05.2023Ne 371)

e [locraHoBiieHHE | TaBHOTO TOCYJapCTBEHHOIO CAaHUTAPHOIO Bpada Poccuiickoi
®enepauun ot 28.09.2020 Ne 28 "OO6 yrBepxkneHun canutapHbix npasui CII
2.4.3648-20 "CaHuTapHO-3IUIEMHUOJIOTHUYECKUE TPEeOOBAaHUS K OpraHU3AIMSIM
BOCIMTAHUS W OOYy4Y€HHUs, OTAbIXa M O3J0OPOBJICHUS JAETed U MOJOJAEKH"
(3apeructpuponan 18.12.2020 Ne 61573).

e npuka3 MunucrepctBa npocBenieHuss P® ot 22.03.2021 Nell5 «OO0
yrBepkaeHnn llopsaka opraHusanuum W OCYILIECTBIEHHUS 00pa30oBaTENbHOU
NEATEIPHOCTH MO OCHOBHBIM 00IIE€00pa30BaATENbHBIM POrpaMMaM —
oOpa3oBaTeNbHBIM MPOrpaMMaM HayajdbHOIO OOIIEro, OCHOBHOI'O OOIIETo U
CpemHero o0I1ero oopa3oBaHusm,

e VYcraB MBOY «CIII Ne34y,

e OcHoBHas obpazoBarenbHas nporpamma COO (noBast penakius 2021 ron),

e PabGouas mporpamma Bociutanusit MbOY «CIII Ne 34y,

e Amrtopckas mnporpamma O.C. I'abpuensna (I'abpuenssa O.C. mporpamma Kypca

xumuu 17151 10-11 kmaccoB 0011e00pa3oBaTeIbHBIX YUPEKACHUN);
['maBHBIMU TIESIMU U3YYEHUS MpeaMeTa «XUMHUs» Ha YPOBHE CpEeIHEro oOIero
oOpa3oBaHMsI Ha 0a30BOM YPOBHE SIBJISIFOTCSI:
dbopMupoOBaHHE CHCTEMbl XHMHUYCCKHUX 3HAHHMH KaK BaKHEHINIEH COCTaBIISIOIICH
€CTEeCTBEHHO-HAYYHOU KapTHHBI MHpPa, B OCHOBE KOTOPOM JIeXKAT KIIOUEBBIC MOHSITHS,
(byHIaMEHTAIbHBIE 3aKOHBI M TEOPUM XHUMHH, OCBOCHHE S3bIKA HAYKH, YCBOCHHE U
MMOHWMAaHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakrTepa,

O3HAKOMIJICHHUEC C I/ICTOpI/IeI\/’I WX PAa3BUTHA U CTAHOBJICHUS



(dopMupoBaHne ¥ pa3BUTUE TMPEJCTABICHUH O HAYYHBIX METOAAX IO3HAHUSA
BEUIECTB M XHMHYECKUX pEaKiui, HEOOXOMUMBIX [JIsi TNPUOOPETeHUsS YMEHUU
OPUEHTHUPOBAThCS B MHUPE BEHIECTB M XHUMHUYECKHX SIBIICHUH, HMEIOIIUX MECTO B
IIPUPOJIE, B MPAKTUYECKOU U MOBCEIHEBHON KU3HU;

pa3BUTHE YMEHUW M CIOCOOOB JESTEIbHOCTH, CBSI3aHHBIX C HAONIOJICHUEM U
OOBSCHEHHEM XHUMHUYECKOTO JKCIIEpUMEHTa, COOJIOJICHHEM TpaBui 0e30MacHOro
oOpallleHHUsI C BEIIECTBAMM.

IpU HU3YYEHUU TMpeaMera «XUMHs» JOMUHUPYIOIIEe 3HA4Y€HHE MPHOOpEeTaroT
TaKHe 1EeNH U 3a]]a4d, KaK:

amanrtanus OOyJaromMXCs K YCIOBUSM JTUHAMHYHO pPAa3BUBAIOIIETOCS MHPA,
(OopMHPOBAHNE HMHTEIJIEKTyaJIbHO Pa3BUTOM JMYHOCTH, TOTOBOM K CamM000pa30BaHHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIIbHOMY NPHUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEUIECTBAMU U UX IPUMEHEHHUEM;

(dopMupoBaHre y 00ydaroIUXCsl KJIIFOUEBbIX HAaBBIKOB (KJIFOUEBBIX KOMIIETEHLIUN),
MMEIOINX YHUBEPCAIBHOE 3HAUCHUE ISl PA3MYHBIX BHUJIOB JEATEIHHOCTH: PEIICHUS
npoOjeM, TMOUCKa, aHaimu3a W 00paboTku uHGOpMAIMK, HEOOXOMAUMBIX  JUIS
NPUOOPETEHUsT OMbITa NEATETHHOCTH, KOTOpas 3aHMMAeT BAXKHOE MECTO B TO3HAHHUU
XUMHH, a TaKKe IJIs OLEHKM C MO3UIUI SKOJIOrMuecKkoi 0e30macHOCTH XapakTepa
BJIMSTHUSL BEIIECTB M XUMHYECKHX IPOLECCOB HA OPraHU3M 4YeJIOBEKa U MPHUPOJHYIO
cpeay,

pa3BUTHE TO3HABATENIbHBIX HWHTEPECOB, HWHTEIUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEM 00YyYaroluXCs: CHOCOOHOCTH CAMOCTOSITEIBHO MPUOOpETaTh HOBBIE
3HaHWSA TIO XWUMHH B COOTBETCTBHUU C XU3HEHHBIMH TOTPEOHOCTSIMU, HCIOJIb30BaTh
COBpEMEHHbIE WH(OPMAIMOHHBIE TEXHOJOTUHU [JIs TMOWMCKAa M aHalu3a Y4yeOHOH W
HAYYHO-TIOMYJISIPHON HHPOPMAITUH XUMUIECKOTO COICP KaHNUS;

dbopMUpOBaHHE U Pa3BUTHE Y OOYYAIOMIMXCS ACCOIMATHUBHOIO M JIOTUYECKOTO
MBIIUICHHSI, HaOIIOAATebHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPble OCOOEHHO
HEOOXOMUMBI, B YACTHOCTH, TMpH I[JIAHUPOBAHUM U TIPOBEACHUHM XHMHUYECKOTO

AKCIIEPUMEHTA;



BOCIHUTaHHE y  oOydamomuxcs  yOeKIEHHOCTM B T'YMaHUCTHUECKOMN
HANPaBJIIEHHOCTH XHMHH, €€ BaXXHOW pOJIM B PEUICHHH T[JIOOATBHBIX MpodiieM
paIoOHaIBbHOTO TPUPOJIOTIONH30BAHUS, MOTOJHEHHSI DJHEPreTHYECKHX pPEeCcypcoB H
COXPAaHEHHUs TPHUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOIWMOCTH OEpexHOTro
OTHONICHUS K TIPUPOJEC W CBOEMY 370pPOBBIO, a TakKe MPUOOPETCHHsI OIbITa
MCTIONIb30BaHUS MMOJYYCHHBIX 3HAHUH TSI IPUHATHS TPAMOTHBIX PEIICHUN B CUTYAIIHsX,
CBSI3aHHBIX C XUMUYECKUMU SIBICHUSIMH.

IpU HW3yYEHUW TMpeaMeTa «XUMUs» JOMUHHUPYIOIIee 3HaueHUE MPHOOpPETaroT
TaKWe LEeNH U 3aJ]a4H, KaK:

amanrtanus OOyJaromMXCs K YCIOBUSM JTUHAMHYHO pPAa3BUBAIOIIETOCS MHPA,
(OopMHPOBAHNE HMHTEIJIEKTyaJIbHO Pa3BUTOM JMYHOCTH, TOTOBOM K CamM000pa30BaHHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIIbHOMY NPHUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM;

(dopMupoBaHre y 00ydaroIUXCsl KJIIFOUEBbIX HAaBBIKOB (KJIFOUEBBIX KOMIIETEHLIUN),
MMEIOINX YHUBEPCAIBHOE 3HAUCHUE ISl PA3MYHBIX BHUJIOB JEATEIHHOCTH: PEIICHUS
npoOjeM, TMOUCKa, aHaimu3a W 00paboTku uHGOpMAIMK, HEOOXOMAUMBIX  JUIS
NPUOOPETEHUsI OMbITa NIEATEIHHOCTH, KOTOpas 3aHMMAaeT BaXKHOE MECTO B TO3HAHHUU
XUMHH, a TaKKe IJIs OLEHKM C MO3UIUI SKOJIOrMuecKkoi 0e30macHOCTH XapakTepa
BJIMSTHUSL BEIIECTB M XUMHYECKHX IPOLECCOB HA OPraHU3M 4YeJIOBEKa U MPHUPOJHYIO
cpeay,

pa3BUTHE TO3HABATENIbHBIX HWHTEPECOB, HMHTEIUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEM 00YyYaroluXCs: CHOCOOHOCTH CAMOCTOSITEIBHO MPUOOpETaTh HOBBIE
3HaHWSA TIO XWUMHH B COOTBETCTBHUU C XU3HEHHBIMH TOTPEOHOCTSIMU, HCIOJIb30BaTh
COBpEMEHHbIE WH(OPMAIMOHHBIE TEXHOJOTUHU [JIs TMOWMCKAa M aHalu3a Y4yeOHOH W
HAYYHO-TIOMYJISIPHON HH(POPMAITUU XUMUYECKOTO COICPIKAHMS,

dbopMUpOBaHHE U Pa3BUTHE Y OOYYAIOMIMXCS ACCOIMATHUBHOIO M JIOTUYECKOTO
MBIIUICHHSI, HaOIIOAATebHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPble OCOOEHHO
HEOOXOMUMBI, B YACTHOCTH, TMpH I[JIAHUPOBAHUM U TIPOBEACHUHM XHMHUYECKOTO

AKCIIEPUMEHTA;



BOCIUTaHHE y  oOydamomuxcs  yOeKIEHHOCTM B  T'YMaHUCTHUECKOMN
HANPaBJIIEHHOCTH XHMHH, €€ BaXXHOW pOJIM B PEUICHHH T[JIOOATBHBIX MpodiieM
palOHAIBHOIO IPUPOJONOIb30BAHUS, IOMOJHEHHUSI SHEPreTHYECKHX pEeCcypcoB H
COXpaHEHUs MPUPOJHOIO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OEpeXHOro
OTHOIIEHUS K IMPUPOJE U CBOEMY 3J0pPOBbIO, a TakXKe MPUOOPETEHHsI OIbITa
UCIIOJIb30BaHUS MTOJYYEHHBIX 3HAHUU JUIsl IPUHATHS TPAMOTHBIX PEIICHUN B CUTYalMsIX,
CBA3aHHBIX C XMMUYECKUMU SIBIICHUSMH.

B yueOGHOM mutane cpefHero oOiiero o0pa3oBaHMs MpeaIMeT «XUMUs» 0a30BOTO
YPOBHSI BXOJUT B COCTAB MPEeAMETHOI 001acTh « ECTeCTBEHHO-HAy4YHbIE MPEIMETHD.

OO1ee 4Mcno 4acoB, pEKOMEHAOBAHHBIX I U3ydeHus: xumuu — 68 yacos: B 10

kiacce — 34 gaca (1 yac B Henenmo), B 11 kinacce — 34 yaca (1 yac B Heziento).

OcHOBHOI opMOIi OpraHU3aIK Y4eOHOTO Mpolecca sIBISETCS KJIaCCHO-ypOUYHast
cucteMa. B kauecTBe JOMOTHUTENBHBIX (hOPM OpraHU3aIy 00pa30BaTEILHOTO MpoIecca
B TMMHA3UH UCMOJIb3YETCS] CUCTEMA KOHCYJIbTAlMOHHOM MOAACPKKU, UHIAUBUTYaTIbHBIX
3aHATHH, JIEKIIMOHHBIE, CECMUHAPCKUE 3aHATUS, CAMOCTOSITENIbHASI pab0Ta yqamuxcs ¢
MCIIOJIb30BAaHUEM COBPEMEHHBIX MH(DOPMAIIMOHHBIX TeXHOIOTH. OpraHu3anus
CONIPOBOJKJICHHS yUYalllUXCS HAMPABJIEHA Ha!

- CO3JIaHNE ONTUMAJIBHBIX YCIOBUN O0YyUCHHUS;

-HCKJIIOYEHUE TICUXOTPaBMUPYIOMINX (PAKTOPOB;

- COXpaHEeHHUe MCUXO0COMATUYECKOTO COCTOSIHUS 3/I0POBbSI YUAIITUXCS;

- Pa3BUTHE MOJOKUTEIHLHON MOTHUBAIIMHU K OCBOCHUIO TUMHA3UYECKON MPOTPAMMBI;

- pa3BUTHE UHAUBUYATBHOCTH U OJIAPEHHOCTH KaXKJ0TO peOeHKA.



Coneprxanue oOydeHus

Pasznea 1. O01mast ¥ Heopranmnyeckass XuMHus.

TeopeTnueckre OCHOBBI XMMUMH.

XAMHUYECKUI 37eMEHT. ATOM. SAnapo atoma, M30TONbI. DNEKTPOHHAs 000JIO0YKA.
DHepreTUUecKhe YpPOBHH, TOAYPOBHH. ATOMHBIE oOpOWTamu, s-, P-, d- SJIEMEHTHI.
OcobeHHoCTH pacnpesiesieHusl 3JIEKTPOHOB 110 OpOUTANIIM B aToMax 3JEMEHTOB NEPBBIX
YeThIPEX MEPUOIOB. DINEKTPOHHAS! KOHPUTypaLusi aTOMOB.

[lepuoanueckuii 3akoH M Ilepuoanyeckas CcHUCTEMa XHUMHUYCCKUX HSJICMEHTOB

.. Menneneea. CBA3p NEPUOAMYECKOTO 3akoHa H Ileprognyecko CHCTEMBI

xumuueckux 3iemeHToB [[.M. MenaeneeBa ¢ COBpEMEHHOW TEOPHUEN CTPOCHUS aTOMOB.
3aKOHOMEpPHOCTH H3MEHEHHUSI CBOWMCTB XMUMHUYECKUX DJIEMEHTOB W O00pa3yeMbIX HMU
MPOCTBIX M CJIOXHBIX BEILIECTB MO IpynnaM M NepuojaM. 3HAYCHHE MEPUOAUMYECKOTO
3aKOHAa B PA3BUTHUU HAYKHU.

CrpoeHue BellecTBa. XUMUYECKas CBsA3b. BUabl XUMHUYECKOU CBsI3U (KOBaJCHTHAs

HENoJISIpHAaslT U TMOJIApHAsi, MOHHAs, MeTajuinyeckas). MexaHu3Mbl 00pa3oBaHUs
KOBAJICHTHON XUMHUYECKOUN CBsI3U (OOMEHHBIM U JIOHOPHO-aKLENTOpHBIN). BomopoaHas
CBsI3b. BaneHTHOCTB. DIIEKTPOOTPULATENBHOCTh. CTENEHb OKUCIEHNS. IOHBI: KATHOHBI U
AQHUOHBI.

BemecTtBa MOJEKYISPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHsA. 3aKOH IOCTOSHCTBA
coCTaBa BEUIECTBA. THIBI KPUCTALINYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA BEIECTB
OT TUIIA KPUCTAIUIMYECKON PELIETKH.

[lonaTe 0 [UCHEPCHBIX cHUCTEMax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10J1 BEECTBa B pacTBOPE.

Knaccudukanusa HeopraHnyeckux coeluHeHuid. HomeHkaTypa HeopraHu4ecKux
BEIIECTB. [ eHeTMyeckass CBsI3b HEOPraHWYECKUX BELIECTB, IPUHAMISKAMUX K
Pa3JIMYHBIM KJIaCCaM.

Xumnueckas peakius. Knaccudukanuss XUMUYECKUX PEaKIMi B HEOPTaHUUECKOU
YU OpPraHMYECKOW XHMHH. 3aKOH COXPAHEHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS H

MIPEBPAILECHUS SHEPTUHU NPU XUMHUYECKUX PEAKLIUSX.



CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3NUyHBIX (akTopoB. OOpaTuMble
peakuuu. XUMU4eckoe paBHOBecue. DaKTOPbI, BIUAIONIME HA COCTOSIHUE XHMMHYECKOrO
paBHoBecus. [Ipunmun Jle [larense.

OnekTponutnueckass auccounanusi. CuibHble U ciadble 3aekTponauThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KHCIAs, HEUTpasibHas, IIejIo4yHas. Peakuuu HMOHHOIO
oOMeHa.

OKHCIUTENPHO-BOCCTAHOBUTEIBHBIE PEAKIIHH.

OKCHepUMEHTAIbHbIE METOJbl HM3YYEeHHMs BEIIECTB M WX [PEBpalllCHU:
nemMoHcTpauus  Tabmuy — «llepuogudeckas  cucTeMa  XMMHYECKHX — AJIEMEHTOB
JI.W. MenneneeBay, W3ydyeHHE MOJCIECH KPUCTATUIMYECKUX PEHIETOK, HAOIIOJICHUE U
OMKCAHUE JEMOHCTPAIMOHHBIX W JIA0OPATOPHBIX OMBITOB (Pa3IOKEHHE TEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUU KaTallu3aTopa, ONpPEACIICHHE CpEeAbl PACTBOPOB BEILECTB C
MOMOIIIbI0 YHUBEPCAIBHOTO HHJMKATOpa, PEAaKIMd HOHHOTO OOMEHa), MpPOBEICHUE
MpaKkTUYECKOM paboThl «BiusHue pasznuuHblX (HAaKTOPOB HA CKOPOCTh XMMHUYECKOM
pEeaKLI».

Pacuérnbie 3aauu.

Pacué€Tel Mo ypaBHEHUSAM XUMHUYECKHX PEaKIMii, B TOM YHCIIC TEPMOXHUMHICCKUE
pacy€Thl, pacu€Thl C UCTIOIH30BAHUEM MOHSATHS «MACCOBAst JOJISI BEIECTBAY.

Pasznea 2. Heopranuueckass XuMusl.

Hemetamnbl. Ilonoxenue HemeTtaiuioB B Ilepuoguyeckoid cucTeMe XUMHYECKUX
anemenToB J.U. MenzeneeBa u 0cOOEHHOCTH CTpOeHUSI aTOMOB. DU3NYECKHUE CBOWCTBA
HEMETaJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuUMepe Kuciaopoaa, cepbl, gocdopa u
yriepona).

XUMHUYECKHE CBOMCTBA BaXXKHEHIIMX HEMETalIoB (TaJIOTEHOB, CEphl, a30Ta,
docdopa, yriepoga U KpeMHHUSI) U UX COCIUHEHUN (OKCHAOB, KHCIOPOACOIEPIKAITUX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHU).

[IprumeHeHne BaXXKHENUIIINX HEMETAJUIOB U UX COCAUHECHUM.

Meramisl. Ilonoxenue MeraiuioB B Ileproanueckoil cHUCTEME XUMHYECKUX

anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX 000JIOYEK aTOMOB



MeraioB. OOmme  ¢usnueckue  cBoiicTBa  MeTawioB.  CHjmaBel  METaJUIOB.
DNEeKTPOXUMHYECKHUI psAJl HAPSHKEHUI METAILIOB.

XHUMHUYECKHE CBOMCTBA BAKHEHUIIIMX METAUIOB (HATPUM, Kalui, KaJbIIMi, MarHui,
ATIOMUHUH, IIUHK, XPOM, JKEJI€30, MEb) U UX COCTUHECHUIA.

OO6mue crmocoObl TOJNyYeHUsS MeTauioB. IIpuMeHeHHe MeTaljioB B OBITY H
TEXHUKE.

DKCIepUMEHTAIbHBIE METOJbI M3YUYEHHUS BEIIECTB U UX MPEBPAILCHUI: U3yUYeHUE
KoJulekuuu ~ «MeTtauibl M CIUIaBbl»,  O0OpaslloB  HEMETAJUIOB,  pelIeHUe
AKCIEPUMEHTANIbHBIX 3a/a4, HaOJIOJACHUE U ONHCaHUuE JEMOHCTPALIMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aUMOJICHCTBUE TUIPOKCH/IA ATIOMUHUS C PACTBOPAMH KUCJIOT
1 IIeJI0YeH, KAYeCTBEHHBIC PEaKIMi Ha KATHOHBI METAJJIOB).

Pacuérnrple 3agaun.

Pacuérel Maccel BemiecTBa WM O0OBEMA Ta30B MO HM3BECTHOMY KOJHUYECTBY
BEIIIECTBA, Macce WJIM 00BEMY OJIHOTO M3 yYaCTBYIOIIMX B PEAKIMU BEIIECTB, PACUETHI
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUU, €CJIIM OJHO U3 BEIIECTB
HMMEET MIPHUMECH.

XuMUA " KN3Hb. MeknpeaMeTHbIe CBA3M.

Ponps xumum B oOecriedeHUM HKOJIOTHYECKOM, SHEPreTUYSCKOM W IHIIEBOU
0€30I1aCHOCTH, Pa3BUTUHM MEAUITMHEL. [IOHATHE O HaydHBIX METOJaX IMO3HAHUS BEIIECTB
Y XUMUYECKUX PEAKIUU.

[IpencraBiennss 00 OOIMMX HAYYHBIX MPHUHIUAIAX MPOMBIIIICHHOTO IOJyYCHUS
Ba)KHEHIITNX BEILIECTB.

UenoBek B MUpE BEIIECTB U MAaTEPUATIOB: BAXXHEUIIIME CTPOUTEIbHBIE MAaTEPUATIBI,
KOHCTPYKIIMOHHBIE ~ MaTe€pHaybl, KpPACKH, CTEKJIO, KEpaMHKa, Marepuaibl s
AJIEKTPOHUKH, HAHOMATEPHUaJbl, OPraHUYECKUE U MUHEPaAIbHBIE YI00pPEHUSI.

XuMusg H® 3JI0pPOBbE YEJIOBEKA: IMpPaBWJIa MCIOJb30BAHUSA JICKAPCTBEHHBIX
IperapaToB, IpaBwia 0€30IacHOTO HCIOJb30BaHMUS IIpenapaToB OBITOBOM XHMHH B
MOBCEIHEBHOM KU3HU.

Peanuzanusi MeXNpEeIMETHBIX CBSI3€M MpHU M3YYCHHH OOIIEH M HEOpTraHWYECKON

xumuu B 11 xmacce OCYIICCTBIIACTCA 4YCPE3 HCIIOJIL30BAHHE KaK O6H_II/IX €CTCCTBCHHO-



HAay4YHbIX [IOHATUNA, TAaK M TMOHATUH, SBJISIOMIMXCA CUCTEMHBIMH JUIsl OTAEIIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE TOHATHS: HAYYHbIN (DaKT, TUIOTE3a, 3aKOH, TEOpUs,
aHanu3, CHUHTe3, Kilaccudukauus, MEepUOAUYHOCTb, HAOMIONEHUE, SKCIEPUMEHT,
MOJIEIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

®dusuka: MaTepus, PHEpPrHs, Macca, aroM, d3JEKTPOH, MPOTOH, HEWTPOH, HOH,
M30TON, PAJMOAKTHUBHOCTb, MOJIEKYJAa, SHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHME BEIIECTBA, (PU3MUECKHE BEIMYMHBI U EAMHUIIBI HX
U3MEPEHHUSI, CKOPOCTb.

buonorus: kineTka, opranu3M, 3KocucTema, ornocdepa, Makpo- 1 MUKPO3IEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHepanbl, TOpHbIE MOPOIbI, MOJIE3HBIE HCKONAEMBbI€, TOILIMBO,
pPECYPCBL.

TexHonorus: XHMMHYECKasi IPOMBIIIJIEHHOCTh, METAJLUIyprus, IPOU3BOJCTBO
CTPOUTEIBHBIX  MAaTE€pPHAIOB,  CEJIbCKOXO3SMCTBEHHOE  IPOU3BOACTBO,  MHUIIEBAA
IIPOMBILUIEHHOCTb, dapmaneBTUUECKas IIPOMBIIIEHHOCT, IIPOU3BOJICTBO
KOCMETUYECKHX  MpernapaToB, MPOU3BOACTBO  KOHCTPYKIMOHHBIX  MAaTE€pUasoB,

QJICKTPOHHAA IIPOMBIIIIICHHOCTb, HAHOTCXHOJIOI'HH.

I[lnanupyemblie pe3yjbTaTbl OCBOEHHUSI MPOrpaMMbl MO0 XHMHMH HA YPOBHe
cpeaHero oouero oopa3oBaHusl.

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K  pe3yibTaTaM  OCBOCHHS
oOyJaromuMucs  TOporpaMM  CpeaHero  of0miero  oOpa3oBaHUs  (JIMUHOCTHBIM,
MeTaIrpeAMETHBIM W TPeIMETHbIM). HaydHO-MeTOaM4ecKoil OCHOBOW isi pa3pabOTKH
MJIaHUPYEMBIX Ppe3yJbTaTOB OCBOCHHMS MIPOrPaMM CpeIHEro oO0miero oOpa3oBaHUs
SBJISIETCA CUCTEMHO-AESTEIbHOCTHBIN MOAXO0/.

B cooTBeTcTBMM C CHCTEMHO-IEATEIBHOCTHBIM MOAXOJOM B  CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeaMeTa «XUMUS» Ha YPOBHE CPEIHEro OOIIEero

o0pa3oBaHUsI BBIJICIICHBI CIEAYIONINE COCTABIISIONINE:



OCO3HAaHWE OOYYaIOMUMHUCS POCCHHCKON TpakIaHCKOW HWIEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIICHUIO;

HaJIM4KMe MOTUBAIIMU K O0YyUEHHUIO;

L[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKICHUN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAAUIIMM 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOyYarouuxcsi pYKOBOJCTBOBATHCS B  CBOEH
JNEATETbHOCTH IEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKAMU, MPUCYIIIUMH LEIIOCTHON CUCTEME
XUMHUYECKOTO 00pa30BaHus;

HaJIMYue MPaBOCO3HAHUS SKOJIOTMYECKONU KyIbTYpPbl M CIIOCOOHOCTH CTaBUThH LIETHU
Y CTPOUTH )KU3HEHHBIC IIAHBI.

JIn4HOCTHBIE PE3yJIbTAaThl OCBOCHUS NPEAMETA «XUMUSD) TOCTUTAIOTCS B €IUHCTBE
y4eOHOM W BOCHUTATENbHOW JESTEILHOCTH B COOTBETCTBUU C T'yMaHUCTUUYECKUMH,
COLIMOKYJIbTYPHBIMHU, AYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTAMU U HUJE€aJaMHU POCCHMCKOTO
IPaKJAHCKOTO O0IIEeCTBa, MPUHATHIMUA B OOIIECTBE HOPMAMH M TIPABUJIAMH TOBEICHHUS,
CHOCOOCTBYIOIIMMHU MPOLECCaM  CaMOMNO3HAHUS, CAMOPAa3BUTHSI M HPABCTBEHHOIO
CTaHOBJICHHSI JINYHOCTH O00YyUaIOIIUXCS.

JIn4HOCTHBIE  pe3yJIbTaThl  OCBOCHUA  IpeaMeTa  «XHUMHUS»  OTPAXKaroT
c(OPMHUPOBAHHOCTh  OIbITA [O3HABATEJIBHOW W  TMPAKTHUYECKOW  JACSATEIBHOCTU
0Oy4Jaronuxcs Mo peaaru3aliy MPUHITHIX B OOIIECTBE IEHHOCTEH, B TOM YUCJIE B YaCTH:

1) rpask1aHCKOTO BOCITUTAHUS:

OCO3HAHMS OO0YYaIOUUMHUCA CBOMX KOHCTHUTYLIHOHHBIX TMpaB M 0OSI3aHHOCTEM,
YBAXKEHUSI K 3aKOHY U TTPABOIOPAJIKY;

MPEJICTABICHNUS O COLMAIBHBIX HOPMAaxX M MPaBWJIAX MEXKJIMYHOCTHBIX OTHOIICHUN
B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOHN AESATEILHOCTH MPHU CO3JaHUU YYCOHBIX
MIPOEKTOB, PEIICHUHM YYEOHBIX W TMO3HABATEIBHBIX 3374, BBITIOJHEHUU XHUMHYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U TIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTryMEHTHI
JPYTUX MIPU aHAIHU3E PA3THUYHBIX BUIOB YU€OHOH JACSITEIBHOCTH;

2) MaTpHUOTHYECKOTO BOCTIUTAHUS:



LHEHHOCTHOTO  OTHOUIEHUS K HMCTOPUYECKOMY M  HAy4YHOMY  HACJEIHIO
OTE€YECTBEHHOMN XUMUM;

YB@XEHHUsS K TMpoOIEecCy TBOpUECTBa B OOJacCTHM TEOPUM M MPAKTUYECKOTO
MPUMEHEHUsI XUMHUH, OCO3HAHUS TOTO, 4YTO JOCTH)KEHHMS HAyKH €CThb pPE3yJbTar
JUIATENbHBIX HAOJIIOJIEHUH, KPONOTIMBBIX SKCIIEPUMEHTAIBHBIX MOUCKOB, MOCTOSTHHOTO
TpyZJa Y4EHbIX U IPAKTHUKOB;

WHTEpeCca W IO03HABATEJIbHBIX MOTHMBOB B IOJYYEHUU U IMOCIEAYIOIIEM aHAIHU3€
MH(POPMAIH O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUMU;

3) TyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OILICHMBATh CHUTYallud, CBSI3aHHbIE C XMMHUYECKUMHU SIBICHUSIMH, U
MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U MIOCTYIIKM CBOMX TOBAPUILEH C IMO3ULIUIA
HPaBCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHE MOCIEACTBUI 3TUX MOCTYIIKOB;

4) popMupOBaHUS KYIbTYPBI 30POBBSI:

MOHUMAaHUs LIEHHOCTEHN 3I0pOBOTr0 M 0€30MacHOro 00pa3a KU3HHU, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (DU3MUECKOMY M TICHUXHYECKOMY
3J10pPOBBIO;

COONIOJIEHUsT TMpaBUil 0E€30MacHOr0 OOpallleHuss C BEUleCTBaMU B  OBITY,
ITOBCEIHEBHOM KU3HU U B TPYAOBOM AEATEIBHOCTH;

NOHUMAaHUS LIEHHOCTU MPaBUJ MHIAUBUIYAIBHOIO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEJEHUS B CUTYAILUSAX, YTPOKAIOUIUX 310POBBIO U )KU3HU JIOEH;

OCO3HAHUSl TIOCIEACTBUA U HENPUATHS BpPEOHBIX MPUBBIYEK (YyHOTpeOIeHHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEeHUS1);

5) Tpy10BOTO BOCITUTAHHS:

KOMMYHUKATHUBHOM KOMITETEHTHOCTH B yueOHO-HCCIe10BATENbCKON
NEeSATETbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX ACSATEIbHOCTH;

YCTAaHOBKHM Ha AKTUBHOE y4YacTHE€ B PELIECHUU MPAKTUYECKHUX 3a/1ad COLMAIbHON

HaIpaBJIEHHOCTH (B paMKax CBOEro KJiacca, MIKOJIbI);



MHTEpeca K MPaKTUIECKOMY U3YyUEHHUI0 MPpoQecchii pa3aIMuHOTo poja, B TOM YHCIe
Ha OCHOBE IPUMEHEHUS NPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUS K TPYyLY, JIIOASIM TPyAa U pe3yibTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY MHAWBHUYaTbHON TPAaeKTOPUU 0Opa30BaHMUS,
Oyaymeil mpodeccun M peanu3alud COOCTBEHHBIX JKU3HEHHBIX IIJIAHOB C Y4ETOM
JUYHOCTHBIX MHTEPECOB, CIHOCOOHOCTEH K XHMMMH, HHTEPECOB M NOTpeOHOCTEH
00I1eCTBa;

6) 9KOJIIOTHYECKOTO BOCITUTAHHS:

HKOJIOTUYECKU II€JIeCO00pPAa3HOr0 OTHOLIEHUS K NPHUPOAE, KAaK HCTOYHUKY
CYILLIECTBOBAHMS KU3HU HA 3EMIIE;

NOHMMaHHs TJ00albHOTO XapakTepa HSKOJOTMYECKUX MpoOJeM, BIUSHUS
DKOHOMMYECKHX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHOW CPEIBI;

OCO3HaHUSI HEOOXOAMMOCTH MCIIOJb30BAHUS JOCTHKEHUN XUMUU JJIsl pELICHMS
BOIIPOCOB PalMOHAJIBLHOIO IIPUPOIOIIOIb30BaHN,

AKTUBHOT'O HEIPUATHS NEUCTBHUM, NMPUHOCAIIMX BPEZ OKPYXAIOIIEH NPUPOIHON
cpele, YMEHHs TIPOTHO3UPOBATH HEOJArONPHUATHBIE SKOJIOTMYECKUE IOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJW4yus PA3BUTOIO DKOJIOIMYECKOIO0 MBINUIEHUSA, JKOJIOTHYECKOW KYJIBTYpHI,
ONBITA JEATEIBHOCTH DKOJIOTMYECKOM HANPABICHHOCTH, YMEHHs DPYKOBOACTBOBATHCS
MMHU B TMO3HABATEIbHOW, KOMMYHUKATUBHOM M COLMAJIBLHOM MpPAaKTHKE, CIOCOOHOCTH H
YMEHHUsI AKTUBHO MTPOTUBOCTOATH UACOJIOTHH XeMo(poou;

7) LIGHHOCTH HAYYHOTO MMO3HAHUS:

c(OpMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKU;

NOHUMAaHUs crenu(UKU XUMHUH KaKk HAayKd, OCO3HaHUs €€ posi B (opMUpOBaAHUU
paloOHaIbHOIO HAyYHOTO MBIIUICHUS, CO3JaHMM LIEJOCTHOTO TPEACTaBICHUs 00
OKPY’KAIOLIEM MHpE KaK O €IMHCTBE IIPUPOJBI M YEJIOBEKA, B MO3HAHUM IPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHuu Ipo0JIeM COXpaHEHUsI IPUPOITHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO00H 3HAYMMOCTH XMMHH JJISI COBPEMEHHOMN ITUBHIN3AINH: B

e€ TYMaHUCTHYECKOM HamNpaBJICHHOCTH W BaXXHOW pPOJIM B CO3JaHUM HOBOW Oa3bl



MaTepUATbHOU KYJIbTYphI, PEHICHUU TJI0OATBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS
YeJIOBEUECTBA — CBIPhEBOM, SHEPTETHUECKOM, MUIIEBONW M IKOJOTHISCKON 0€30MacHOCTH,
B DPAa3BUTUU MEIUIMHBI, 00ECIEUEHUU YCIOBUW YCHEIIHOTO TPyJda M SKOJOTUYECKU
KOM(OPTHOM KU3HU KAXKIOTO YjIeHa OOIECTBa;

€CTECTBEHHO-HAYYHOW TpaMOTHOCTH: MOHUMAHHUS CYIIHOCTU METOAOB MO3HAHUS,
UCIIOJIb3yeMbIX B ECTECTBEHHBIX HayKax, CIOCOOHOCTH HCIOJIb30BaTh MOJIy4aeMble
3HAHWS IS aHau3a U OOBSICHEHUS SBICHHUN OKPYKAIOIIETO MUPA W MPOUCXOJANINX B
HEM U3MEHEHHWH, yYMEHHUs JieJaTh OOOCHOBAHHBIE 3aKIIIOUEHHS HA OCHOBE HAyUYHBIX
(haKTOB M UMEIOIIMXCS TAHHBIX C IEBI0 MOYYCHHUS JOCTOBEPHBIX BEIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO MCIOJIb30BaTh XMUMHUYECKHUE 3HAHUS I PCIICHHS
po0JIeM B peasIbHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K O3HAHUIO M UCCIIEI0BATENbCKON eI TENIbHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOpPa30BaHMUIO,
K aKTHBHOMY IOJIYYEHHUIO HOBBIX 3HAHMM O XMMHHU B COOTBETCTBUHU C >KU3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSAM TpyJa B pas3iWyHbIX cdepax mnpodeccruoHanbHOM
NESTETHHOCTH.

MeranpeaMeTHble pe3yabTaThl OCBOEHHSI YUeOHOro mpeamera «XuMHS» HA
YPOBHE cpeiHero 001ero 00pa3zoBaHusl BKJIIOYAIOT:

3HAYNMBIE TUTST dbopMHUpOBaHHUS MHPOBO33PCHUS 00yJaroIuXcs
MEXIUCIUIUTMHAPHBIE  (MEXMpPEIMETHbIE) OOIIeHAYYHbIE TOHATHS, OTPaKAIOIIHE
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHpA M CIICIIU(PUKY METOJOB MMO3HAHMSI, UCIIOJIb3yEMBIX
B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO, DHEPTHs, SBIICHHUE, TPOIECC, CHUCTEMa,
Hay4HbIA (DAKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIEIOBaHUE,
HaOII0ICHUE, M3MEPEHHUE, SKCIICPUMEHT U JIPYTHUE);

yHUBEpCalIbHbIC Yy4eOHBbIC JeWcTBHS (TIO3HABATENbHbIE, KOMMYHUKATUBHBIC,
pEryJsTUBHBIE), o0ecreunBaromue GopMupoBaHue (PYHKIIMOHATBLHON TPaMOTHOCTH M

COLIMAJIBHOM KOMITETEHIIMU 00yYaroumuxcs;



CIIOCOOHOCTh OOYYAIONIUXCS KMCIOJIB30BaTh OCBOCHHBIE MEXIUCITUTUTMHAPHEIE,
MHPOBO33PEHUYECKUEC 3HAHNS W YHUBEPCAIbHBIC yUeOHBIC NEHCTBUS B MTO3HABATCIILHON U
COIMAJIBHOM TTPaKTHKE.

MeranpenMeTHbple  pe3yJabTaThl  OTPAXKAIOT  OBJIAJICHUE  YHUBEPCATbHBIMU
y4eOHBIMHU TI03HABATEILHBIMU, KOMMYHHKATUBHBIMU U PETYJISTHBHBIMH JICHCTBHUSIMU.

OBnajieHne YHUBEPCATbHBIMU YU€OHBIMU MMO3HABATEILHBIMU JCHCTBUSIMU:

1) 6a30BbIC JIOTHYCCKHE JICHCTBUS:

CaMOCTOSATEILHO (POPMYIMPOBATh M aKTYaJTU3HPOBATH IIPOOJIEMY, BCECTOPOHHE €&
paccMaTpHUBaTh;

OTIPEICIATE TICNN AeATETLHOCTH, 3a/1aBast apaMeTPhl M KPUTEPUU UX JTOCTHKCHUS,
COOTHOCHUTB PE3YyJIbTAThI ICITCIHHOCTH C TIOCTABJIECHHBIMHU LIEIISIMHU;

WCITOJI30BaTh TP OCBOCHHWHM 3HAHWU TMPUEMBI JIOTHYECKOTO MBIINIJICHUS —
BBIJICTISATh XapaKTepHbIE NIPU3HAKKA TOHSATHUM W yCTaHABJIMBaTh WX B3aHUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIHME TOHATHS IS OOBACHCHHUS OTACIBHBIX (DAKTOB U
SIBIICHMI;

BBIOMpATh OCHOBAHUS U KPUTEPHH JJIs KJIacCHU(GUKAIIMA BEIIECTB M XUMHYECKUX
pEaKLNiA;

yCTaHaBJIMBATh MPUYNHHO-CJICJICTBEHHBIC CBS3H MEXKy H3y9acMbIMU SBICHUSMH,

CTPOUTH JIOTUYECKUE PACCYXIACHUS (MHAYKTHUBHBIC, JICTYKTUBHBIC, [0 aHAJIOTHH),
BBISBIIATH 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHMsI B PAacCMaTPUBACMBIX  SIBJICHHUSX,
(hopMyJIHpPOBaTh BHIBOJIBI M 3aKJIFOUCHUS,

NPUMEHATh B TPOIECCE IMO3HAHMS, HWCIOJIB3yeMble B XHMHUU CHMBOJIHYCCKHEC
(3HAKOBBIC) MOJIEIIH, TTPEOOPA30BLIBATH MOJICIBHBIC MPEACTABICHUS — XUMUYCCKUN 3HAK
(cumBOII) DyIeMeHTa, XUMHUYecKas (opmysia, YpaBHCHHE XUMHUYECKON pPEaKIuu — TPHU
pEeIICHUN Y4YeOHBIX IMO3HABATENIbHBIX M IMPAKTHYECCKUX 3a7ad, NMPUMEHSATH Ha3BaHHBIC
MOJICJIbHBIC TPEJCTABICHUS JIJI1 BBISIBJICHUS XapakTEPHBIX MPU3HAKOB HM3y4aeMbIX
BEIIIECTB U XMMHUYECKUX PEaKITUid.

2) 0a30BbBIC UCCIICOBATEILCKUE ICHCTBHS:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO TIO3HAHWS BEIIECTB M XWMHUYECKHX

peaKLnil;



dbopMynupoBaTh LETH M 337a4d HCCIEIOBAHUs, MCIOJIb30BaTh MMOCTABJICHHbBIE U
CaMOCTOSITENIbHO C(POPMYITUPOBAHHBIE BOIPOCH B KaYECTBE MHCTPYMEHTA IMO3HAHUS U
OCHOBBI JUIsl (DOPMHPOBAHUS TMIOTE3bl MO IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX
CYXIEHHUM,

BJIAQJ€Th  HaBBIKAMU  CAaMOCTOSATEIBHOIO  IUJIAHUPOBAHUS U IPOBEJCHUS
YUYEHUYECKUX DSKCIIEPUMEHTOB, COBEPILICHCTBOBAaTh YMEHHSA HAONIOAATh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO — TMPOTHO3UPOBAaThH €ro  pe3yibTar, (OopMyIupoBaTh
00O0OIIEHUsT U BBIBOJBI OTHOCUTENIBHO JOCTOBEPHOCTH pE3YJIbTaTOB MCCIIECIOBAHMUS,
COCTaBJIATh OOOCHOBAHHBIN OTYET O MPOJEIaHHOMN paboTe;

npuoOpeTaTb  ONBIT  YYEHUYECKOHM  MCCIENOBAaTEIbCKOM U MIPOEKTHOU
JESITeIbHOCTH, MPOSBIATH CHOCOOHOCTh UM TOTOBHOCTh K CaMOCTOSATEIBHOMY IOUCKY
METO/IOB PEUIEHUS TPAKTUYECKUX 3a]a4, IPUMEHEHHUIO PA3JINYHbIX METOAOB MO3HAHUS.

3) pabota ¢ uHpopManuei:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOUYHHMKAX MHGPOpMalUU (Hay4dHO-TOMYJIsIpHas
JuTEpaTypa XMMUYECKOIO COJEpXkaHUs, CIpaBOYHbIE MocoOus, pecypchl MHTepHeTa),
aHAJIM3UPOBATh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (HOPM MPEICTABICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HETPOTUBOPEUYUBOCTH;

(bopMyIMpoBaTh 3aIPOCHl U MPUMEHSATH PANUYHBIE METO/IBI IIPU IMOMCKE U OTOOpE
uH(pOopMaLuu, HEOOXOAUMOM /1JIsl BBIMOIHEHUS YUeOHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

npuoOpeTaTh  ONBIT  HMCHOJB30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHI U Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENLHO BBIOMPATh ONTHUMANbHYIO (hOpMY Mpe/cTaBieHus HUHGOpMAaLUH
(cxempl, rpauKH, TUarpaMmbl, TAOJIUILIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYUHBIM S3bIK B KAUE€CTBE CPEACTBA MpU pabOTe ¢ XUMHUYECKON
uH(popManuen: MPUMEHATh MEXKIIpeAMETHbIE ((PU3NUECKUE U MaTeMaTUYECKUE) 3HAKU U
CUMBOJIBI, (HOPMYJITBI, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIIONb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPEICTBA
HaIJISITHOCTH.

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMU KOMMYHUKATUBHBIMHA HeﬁCTBHHMHI



3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbl B XOJE auajiora W/Wiv
JUCKYCCUH, BBICKA3bIBaTh WICH, (POPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIHHO
BBITIOJTHCHHUS MTPEIJIOKCHHOM 3a/1a4H;

BBICTYNIaTh C TMPE3CHTAIMEH pEe3yJbTAaTOB IMO3HABATEIHHOU JIESITEIBHOCTH,
MIOJIYYCHHBIX CaMOCTOSTEIBHO WIIM COBMECTHO CO CBEPCTHHUKAMH IIPH BBITIOJIHCHUH
XUMUYECKOTO OSKCICPUMEHTa, TPAKTHYECKOW pabOThl 10 HCCJICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaTu3allMd y4eOHOTO MpoeKTa W (OPMYIHPOBATH BHIBOABI IO
pe3ynbTaTaM TPOBEIEHHBIX MCCIICOBAHUN ITyTEM COTJIaCOBaHUS IIO3WUIMHA B XOC
o0Cy»XieHust 1 0OMEHa MHEHUSIMU.

OBnanecHNE YHUBEPCATHLHBIMH PETYIATUBHBIMA JICHCTBUSIMHU:

CaMOCTOSITeJIbHO  IUIAHMPOBATh W OCYIISCTBIATH CBOK  IM03HABATEJIbHYIO
NEeSATEIBHOCTh, Ompenensas e€ TMeld W 3a7add, KOHTPOJWPOBaTh W IO MeEpe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MpeajlaraéMblid aJIrOPUTM JACHCTBUN MIPH BBIMOJHESHUH
y4eOHBIX W HCCIEA0BATEIbLCKUX 3aj]ay, BRIOMpaTh HamOosee d(PEeKTUBHBIN CITOCO0 HMX
pEIIeHMS C YIETOM MOTYyUYEHUS HOBBIX 3HAHWH O BEIIECTBAX U XUMHUCCKUX PEAKIIHIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEIbHOCTH Ha OCHOBE CaMoOaHajau3a M
CaMOOIICHKH.

IIpeameTHble pe3yabTaThl OCBOeHHsI Kypca «OO0masi m HeopraHu4veckasi
XHMHUAY.

c(hOpMUPOBAHHOCTh MPEJICTABICHUN O XUMUYECKONU COCTABJISIIOIIEH €CTECTBEHHO-
Hay4YHOW KapTHHBI MUPA, POJIM XUMHUHU B TTO3HAHUU SBJICHUN MPUPOILI, B POpMHUPOBAHUHT
MBIIICHAS. W KYJbTYPbl JUYHOCTH, €€ (DYHKIIMOHAJIBLHONW TPaMOTHOCTH, HEOOXOIUMOM
JUTSL pEeIIeHUs] TPAKTHYECKUX 3a7ad U DKOJIOTHYECCKHM OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO U IPUPOTHON CpeIe;

BJIQJICHUE CUCTEMOM XUMHUYECKUX 3HAHHUM, KOTOPasi BKIIFOUYALT:

OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHI DJIEMEHT, aToM, H30Tom, S-, P-, d-
AJIIEKTPOHHBIE OpPOUTATN aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJIIPHBIN 00BEM, BaJIECHTHOCT,
AIEKTPOOTPHIIATCIIEHOCTh, CTCIICHb OKHWCJICHUS, XUMHUYECKas CBsS3b (KOBAJCHTHAs,
MOHHAs, METANINYeCKas, BOJAOPOAHAs), KPUCTAJUITMYECKas PEIETKa, TUITHl XHMHUYSCKHUX

pEaKLM, pacTBOP, IIEKTPOJUTHI, HEIIEKTPOIUTHI, JIEKTPOIUTUUECKAS AUCCOLMAINS,



OKHCIIUTENIb, BOCCTAHOBHUTENIb, CKOPOCTh XHUMHUYECKOW pPEaKluu, XUMHUYECKOE
paBHOBECHE);

TEOPUH U 3aKOHBI (TEOPHS JJICKTPOIUTHUECKOW HUCCOIMAIUMU, TEPUOTUYECKUN
3akoH J[.M. MeHneneeBa, 3aKOH COXpPAaHEHUSI MAcChl BEIIECTB, 3aKOH COXPAHECHUS U
IPEBPAILCHUS SHEPTUH MPU XUMHUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH, CUMBOJINYECKUN
A3bIK XMUMHH, MUPOBO33PEHUECKNE 3HAHNUS, JIEKAIIUE B OCHOBE IOHUMAaHUS IPUYUHHOCTH
U CHCTEMHOCTH XHUMHUYECKUX SBIEHUH, (HaKTOJOTUUECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, TMOJy4YeHHMH M O€30MacHOM MCHOJIb30BAHUM BaXXHEHIIMX HEOPTaHUYECKHX
BEIIIECTB B OBITY U MPAKTUYECKOU JIESITEIILHOCTH YEJIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHUM BBISBJIATh XapaKTEPHbIE TMPU3HAKU TOHSTHUH,
YCTaHABIIMBaTh WX B3aMMOCBA3b, MCIOJIB30BATh COOTBETCTBYIOIIME TMOHATUS MpU
OTNMCAaHUU HEOPTaHWYECKUX BEIIECTB U UX MPEBPAICHUN;

chOpPMHUPOBAHHOCTh YMEHUM MCIOJB30BaTh XUMHUYECKYI0 CUMBOJHKY JUIS
cocTaBiieHHs] (HOPMYJT BEIIECTB M YPABHEHUN XUMHYECKUX PEAKIUN, CUCTEMAaTUYECKYIO
HoMeHknatypy (IUPAC) u TpuBUalbHBIE Ha3BaHUS OTACIBHBIX HEOPraHUYECKUX
BellleCTB (yrapHblil ra3, YIVIGKHCIBIA Tra3, aMMHaK, Tami€Has H3BECTb, HeraméHas
U3BECTh, MUTHEBASI COJIA, MUPUT U JPYTHUE);

chOpPMHUPOBAHHOCTh, YMEHUW OIpPEAENATh BaJCHTHOCTh M CTENEHb OKHCICHUS
XUMUYECKUX DJIEMEHTOB B COCJAMHEHUAX PA3JIMYHOTO COCTaBa, BUJ XWMHYECKON CBS3U
(koBaJicHTHas, HWOHHAs, METAJIMYeCKas, BOJOPOJHAs) B  COCIWHCHUSAX, THII
KPUCTAJUIMYECKON PEIETKH KOHKPETHOTO BEIIECTBA (aTOMHAsi, MOJIEKYJIApHAs, NOHHAs,
MeTaJlJTn4YecKas), XapakTep Cpeibl B BOJHBIX paCTBOPAX HEOPTAHUYECKUX COCAMHEHUI;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPUHAJICKHOCTh HEOPTraHUYECKUX
BEIIECTB TI0 WX COCTaBYy K OMNpPEAEIEHHOMY KJIACCy/Tpymme COeAMHEHHH (TIPOCThIC
BEIIECTBA — METa/UIbl M HEMETaJUIbl, OKCHJbI, OCHOBAHWS, KHUCIOTHI, aM(OTEpHbIC
TUJPOKCHUIBI, COJIN);

cOpPMHPOBAHHOCT, YMEHUW pPACKPBIBATh CMBICT TEPUOJUYECKOTO 3aKOHA
J.1. MenneneeBa u 1€MOHCTPUPOBATH €0 CUCTEMATU3UPYIOLIYIO, OOBSCHUTEIBHYIO U

MPOTHOCTUYECKYIO (PYHKLINU;



c(hOpPMHPOBAHHOCTh YMEHHI XapaKTePU30BaTh JJIEKTPOHHOE CTPOCHHE ATOMOB
XUMUYECKUX 3iemMeHToB 1—4 mnepuogoB Ileproandeckoil CHUCTEMBI XUMHUYECKHX
anementoB JI.M. MenpaeneeBa, UCIOB3Ys MOHATHS «S-, P-, d-3JIEKTpPOHHBIC OpOUTAIIN,
«QHEPTreTUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHUS CBOWCTB
XUMHMYECKUX DJIEMEHTOB U MX COCAMHEHWH MO mnepuoaaM u rpymnmnam llepumoamyeckoit
CHUCTEMBbI XUMHYECKHUX 3ieMeHTOB J[.1. MeHneneena;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh (OMHUCHIBATH) OOIIHME XUMHUYCCKHEC
CBOMCTBAa  HEOPraHUYECKUX  BEIIECTB  PA3JIMYHBIX  KJIacCOB,  IOATBEPXKIATh
CYyIIECTBOBAHME TE€HETUYECKOM CBSI3M MEXKJY HEOPraHMYECKUMH BEIIECTBAMHU C
MOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMAUYECKUX PEAKIINM;

chOpPMHUPOBAHHOCTh YMEHMS KJIACCH(UIUPOBATh XUMUYECKUE PEaKUUd TI0
Pa3JIMUHBIM MPU3HAKAM (YHCIIY U COCTAaBY pEarupyroiux BEUIECTB, TEIIIOBOMY 3D PEeKTy
peakiMi, W3MEHEHHUIO CTEIEeHEW OKHCIEHUS DJIEMEHTOB, OOpaTUMOCTH pEeaKIluH,
yUYaCTHIO KaTaanu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUW COCTABISATH YPABHEHMS PEAKIUN pa3IUYHBIX THUIIOB,
MOJIHBIE U COKpAIEHHBIC YPABHEHHUS PEAKIIM HOHHOTO 0OMEHA, YUYUTHIBAsK YCIOBHS, MPU
KOTOPBIX 3TH PEAKIIUH UAYT 10 KOHIIA;

chOpPMHPOBAHHOCT, ~ YMEHUW  TPOBOJUTH  PEAKIMH,  TOJTBEPKIAAIOIIIE
Ka4ECTBEHHBI COCTAaB Pa3JIMYHbIX HEOPTAHMYECKUX BEIIECTB, PACIO3HABATH ONBITHBIM
MyTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIIIECCTB;

chOpPMHPOBAHHOCTh  YMEHHH  pacKpbIBaTh CYIIIHOCTb OKHCJIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEaKIUN MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajlaHca 3THUX
peaKkuu;

chOpPMHPOBAHHOCTh yYMEHUN OOBICHITh 3aBUCHMOCTh CKOPOCTH XHMHYECKOU
peakIuy OT Pa3IUYHbIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO pPaBHOBECHS B
3aBUCHMOCTH OT BHeEIIHEro Bo3aeicTeus (npuniun Jle [larense);

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEPU30BATh XMMHUUECKUE MPOIIECCHI, JICIHKAIIHE
B OCHOBE TMPOMBIIIJICHHOTO TIOJIYyYE€HUS CEPHOM KHUCJIOThl, aMMHAKa, a TaKkKe
c(hOpMHUPOBAHHOCTH MPEACTABICHUN 00 OOIMMX HAYYHBIX MPHUHIMIAX W IKOJIOTHUYECKHUX

HpO6HCMaX XUMHUUYCCKOI'O ITPOMU3BOACTBA,



c(hOpMHPOBAHHOCTh YMEHUH MPOBOJAUTH BBHIYHCICHUS C UCIIOJIH30BAHUEM TOHSTHS
«MaccoBasi 10Ji BEIIECTBA B paCTBOPE», OOBEMHBIX OTHOLIEHUI ra30B MPH XUMHUYECKUX
peakiMsIX, Macchl BEIIECTBA UM 00bEMA ra30B MO MU3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOTO 3(deKTa
pEaKuy Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl BEILIECTB, MPEBPAILCHHUS U COXPAHEHUS
SHEPIUH;

c(hOpPMHPOBAHHOCTh, YMEHUW COOMIOJATh MpaBUjia IOJIH30BAHUS XHUMHYECKOU
OCYJI0M 1 TaOOpaTOPHBIM 000PYOBAaHUEM, a TaKKe MpaBHIia 0OpaIEHUs C BEIECTBAMU
B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKHUX OMBITOB;

chOpMUPOBAHHOCTh ~YMEHHMH IUJITAHUPOBATh M  BBIMOJHITH  XUMUYECKHUHN
HKCIIEPUMEHT (pa3jio’KEHUE TMEpPOKCHAA BOAOPOJAa B MPHUCYTCTBUU KaTalln3aTropa,
ONpeNEeNeHNEe CPellbl pacTBOPOB BEUIECTB C IMOMOILIBIO YHHBEPCAIBHOIO WHIUKATOPA,
BIIMSIHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKON pEaKIH, PEeakluhd MOHHOTO
oOMeHa, KaueCTBEHHbIE PEaKIIMU Ha Cylb(]ar-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KaTHOH
aMMOHUS, PEIICHHE IKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMaM «Metamis» u «Hemeramib»)
B COOTBETCTBUM C MIPABUJIAMHU TEXHUKH O€30MACHOCTH MPHU OOpPAIIEHUU C BEIIECTBAMHU U
7a00paToOpHbIM  00OpYyJOBaHUEM,  NPEACTABISATH  pe3yJbTaThl  XUMHUYECKOTO
dKCIIepUMeHTa B (OpMe 3alUCH  YpPaBHEHHWW COOTBETCTBYIOIIUX pEAKIUN |
(GbopMyIHUpPOBaTh BHIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

cOPMHPOBAHHOCTh ~ YMEHUM  KPUTUYECKH  aQHAJIM3UPOBATH  XUMHUYECKYIO
uHbOpMallMIO, TMOJIYy4aeMyl0 U3  pa3HbIX HCTOYHHUKOB (CpeAcTBa  MacCOBOMU
KOMMYHUKaIu, UHTepHEeT U JpyTrux);

c(hOpMUPOBAHHOCTH YMEHUHI co0Jro1aTh npaBuia 3KOJIOTUYECKH
1€J1eCO00Pa3HOro MOBEACHUS B OBITY UM TPYIOBOM JEATENBHOCTH B LENSIX COXPaHEHUS
CBOErO 3JIOPOBbSI W OKPYXKAIOIIEW MPUPOJHON Cpelbl, OCO3HaBaTh OMNACHOCTb
BO3/ICICTBUSI HA KUBbICE OPraHU3MbI OMNPEIACIEHHBIX BEIIECTB, MOHUMAs CMBbICI
nokazatesns [1JIK, mosicHsATh Ha mpuMepax criocoObl YMEHBIIICHUS W TIPEIOTBPAIICHHS UX

BpCaHOTO BOSﬂCﬁCTBHH Ha OpraHu3M 4YCJIOBCKA,



TemaTnueckoe IIAHKPOBAHME

TeEMa Koun-Bo DopMBI KOHTPOJIA
4acoB

1. Ctpoenue aToma. 3 Tekyuuii KOHTPOJIb

2. CtpoeHue BellIeCTBa. 10 [IpakTuyeckux padot — 1
KonTpoapHbix padot- 1

3. XMMUYECKUE PEaKIINH. 9 Texkymuii KOHTPOJIb

4. BeniecTBa M UX CBOMCTBA. 11 KoHntpoinbHbIx padot- 1
[TpakTrueckux padot — 1
Texkymuii KOHTPOJIb

PesepBHOE Bpems 1 gac




Temarnueckoe muaHupoBaHue Mo XuMud , 1 1kmace. Yue6uuk- O. C. ['abpuensa (6a30BbIil yPOBEHD )

Ne Tema Yac. | W3yuaemble BOnpochl JemoHncTpa-ius Jara man\
/I axr.
Tema 1. Ctpoenue 3
aToMma.
113 u I1C xumugeckux | 1 Slnpo: TpPOTOHBI M HEUTPOHBI H30TOIBL.
JJIEMEHTOB DIEKTPOHBL. OneKTpoHHas 000104Ka.
J.1.MenneneeBa u DHEPreTUICCKUIA YPOBECHb. Amomubie opoumanu. S-,
CTPOEHHUE aTOMa. p- 21eMeHmbl. Ocobennocmu cmpoenus
9/IeKMPOHHLIX ~ 0DONIOUEeK — amoMo8  NepexoOHbIX
9/1eMeHMO8.
ATOM — CIIOKHas 2 [lepuommueckast ~ cucreMa  XHMHYECKHX
YacTHUIA. amementoB  J[.M.MenneneeBa —  rpaduueckoe
Bsaumocss3b 0ToOpaKeHUE MePHOANIECKOro 3akoHa. dusnueckuii

HOJIOXKCHUS 3JIEMEHTA
B IIC u cTpoenue
aroma

CMBICT MHOPAIKOBOTO HOMEpa 3JIEMEHTa, HOMepa
NepHoJia U HOMepa TPYMIIbl. BalleHTHbIE 3JIEKTPOHBI.
[IpyunHBl UW3MEHEHHST CBOWCTB  3JEMEHTOB B
mepuojax W rpymmnax (TJaBHBIX —IMOATPYIIIAX).
3Ha4yeHue NepUOUUECKOTO 3aKOHa.

Tewma 2. Ctpoenue 10

BEILIECTBA.
KoBanenrnas 1 Wonnas cBsa3p. Katnons! n annonsl. Monasle | Mopaemn HOHHBIX
XUMHYECKast CBSI3b. KpUCTAIUIMYeCKUue pemeTki. CBOHCTBa BEIIECTB € | KPHCTAUIMYECKUX
9THM THIIOM KPUCTAJUTMYECKHUX PEIIETOK. permeTox (xopuz
HaTpus).

WoHHas xumudeckas 1 QHGKTpOOT‘pI/IL[aTeI[BHOCTL. HOJ’IS{pHaﬂ nu Mopenu aTOMHBIX U

CBSI3b HETIOJISIpHasi KOBaJleHTHbIe CBs3W. OOMEHHBI U | MOJEKYJSIPHBIX
JIOHOPHO-AaKIENTOPHBI MEXaHU3MBl 00pa30BaHUS | KPUCTAJUTMIECKUX
cBsI3M. MONIEKyIsIpHBIE 1 aTOMHBIE KPUCTAIUINYECKHE | PEILIETOK
pemerkn. CBoiicTBa BEHmIECTB C STHMH THIIAMH
KPHUCTANINYECKUX pemeTok. CTeneHb OKHCICHUS U
BaJIEHTHOCTb XUMHYECKUX JIEMEHTOB.

Merammnyeckast 1 OCOOEHHOCTH CTPOEHHSI AaTOMOB METAJLIOB. Mopenu MeTalInYecKux

Merammyeckass XHMHYECKast CBSI3b M METaJUIMYECKAast
KpHUCTaIUIM4ecKas pemerka. CBOHCTBA BEIIECTB C
METaJUTHIECKON CBA3BIO

XUMHYCCKas CBA3b. KPUCTATUINYCCKUX

pereToK

Bonoponnas 1 Meoicmonexynapuas u 6HYMpUMONIEKYAAPHASL
XUMHYECKast CBA3b. 6000pOOHAs C653b. 3HAUEHUEe 8000POOHOU CB3U OISl
ArperarHbie opeanuzayuu cmpykmyp 6uononumepos. EnnnHas

COCTOSIHUSI Ha
IpUMepe BOJBL.

npupoaa XUMUYECKOU CBS3H.
TpI/I arperaTHbIX COCTOAHHWSA BOJBI.

[Tonumepsl 1 O0pasiibl MOJUMEPOB

JucnepcHbie 1
CHCTEMBI U PaCTBOPBIL.

Honamue o oucnepcubix cucmemax. [ucnepchas
¢aza u Oucnepcuonnas cpeda. Kiaccuguxayus
oucnepcnvix cucmem. I pybooucnepchvie cucmemsi.
[Tonsimue 0 KOIIOUOAX U UX 3HAYEHUE (301U, 2eNu).

O6pa3ist Pa3IUIHBIX
JIMCTICPCHBIX CHCTEM.

Yucrele BeleCTBA. 1
Cwmecu.
MaccoBas u
00bEMHAS JOIU

3aKOH TMOCTOSHCTBA COCTaBa  BEIIECTB.
BemectBa MOJNEKYIIPHOTO W HEMOJEKYISIPHOTO
ctpoerns. MomekymsipHas (opmyna. DopmynbHas
eAVHMIA BemecTBa. MaccoBas W OOBEMHAs OIS

BEIeCTBa KOMIIOHEHTa B cMecH. Perrenne 3amad.
O060011eHne 3HaHUH 1

1o Teme 2.

IpakTHyeckas 1

padoral.

Ilosryuenue,




codupaHue u

pacno3HaBaHHe
rasos.

10 KonTpoibnas
padora 1 mno reme
Tema 3. Xumuueckue

peakiuu.

14 Knaccuduxarms . Peaknuu, mpoTekatommue 6e3 N3MEHEHHUS COCTaBa [IpeBpammenne KpacHOTO
XUMUYECKUX BEIIECTB: AJIOTPOIHS,. AIUIOTpOoNHbIe Moaudukanmu | ¢dochopa B Oenblii.
peaKIuii. yriiepoaa, cepsl, hocdopa, 010Ba 1 KUCIOPOA; Mopgenu  Monekyn — H-

H30MepHs,. H30MEPHI, PEaKINH H30MEPU3alnH. Oyrana u wn3o0yTaHa,
[TprauHEl MHOTOOOpa3ns BEIIECTB: AJUIOTPOIIHUS U TOMOJIOTOB OyTaHa.
n3oMepus, romoorus. Peaknum, naymme ¢ Jlabopamop-uvui  onvim.
HN3MEHEHHEM COCTaBa BEIECTB: PeaKIin Peaxnun obMmeHa,
COeIMHEHHUS, PA3TI0XKEHNUS, 3aMEILEeHUs], 0OOMEHa. uaymue ¢ o0pa3oBaHUEM
Peaxuun coequHEeHUs, TPOTEKAIONIHNE MTPU ocajika, Ta3a U BOJbIL.
MIPOU3BOJCTBE CEPHON KHCIOTHI. DK30 - U

SHAO0TepMHUUecKue peakuuu. TemnoBoi s dext

XUMHYECKHX peakiuii. Tepmoxummudeckue

YpaBHEHHUSI

15 CxopocTb CkopocTh xumuueckoil peakuuu. PaxkTopbl, | 3aBUCUMOCTb CKOPOCTHU
XUMHYECKUX BIMSIONIME HAa CKOPOCTh XHMHYECKOW pEaKIMH. | XUMHYECKOH pEeaKIuu OT
peakuuii. Karamuzaropst u  karamu3. IlpencraBneHue o | OpUpOIBl  pearupyroulux

¢depMeHTaX Kak OMONOTHYECKHMX KaTalM3aToOpax | BEMIECTB, KOHIEHTpPA-IIUH
OEIIKOBOM MPUPOJIBL. u TeMmeparypsl. Moaenb
KHUIISIIETO CIIOS.
Jlabopamopnuwiti  onvim.
IMonyyenne  kuciopona
pa3noKeHHeM IepOKCHIa
BOJOpOJa C HOMOIIBIO
katanmu3aropa (MnO,) u
KaTanasel CBIPOTO
KapToders.
16 O6paTuMOCTh HeoOpatumble 1 00paTUMble XUMHYECKHE PEaKIIUH.
XUMHYECKUX XMMHUECKOe paBHOBECHE M CIIOCOOBI €T0 CMEIIEHHSI.
peaxIuid. OO61He NpeaCTaBICHNs O MPOMBIIUIEHHBIX CIIOCO0ax
Xumnueckoe MOJYYeHUs] BELIECTB Ha MpUMEpe IPOHU3BOJCTBA
PABHOBECHE M CEPHOMN KUCIIOTHI.
CITOCOOBI €ro
CMEIICHNSL.

17 Posb Boapl B Hcrunnble pactBopbl. Pacmeopenue xak | PactBopeHue
XUMHYECKON @usuxo-xumuyeckuil npoyecc. SIBneHus, | OKpalleHHBIX BELIECTB B
peakiuu. MIPOUCXOASALINE TPH PACTBOPEHHU  BEILIECTB, Boze: cynbdara meau (l1),

paspyuienue Kpucmaiiuieckou pewemsuy, oug@ysus, | nepMaHraHara Kanmsi,
JIUCCOLIHAIINS, THIpaTanus, nuccormanus | xmopuaa xxenesa (11).
JNMEKTPONIUTOB B BOJHBIX pacTBopax. Cmenens
anekmponumuyeckoli  ouccoyuayuu, Cunvhvie u
cnabvie 2nexkmponumsl. KHCIOTHI, OCHOBaHUS, CONU B
ceere TO/I.
18- | I'moponms I'unponu3 HeopraHUYECKUX U OPraHUYECKUX Jlabopamopnwiti  onvim.
19 coenmHeHnit. Cpesia BOIHBIX PacTBOPOB: KHCIAs, Paznuunble Ccllydau
HEeHTpasbHas, meI0qHas. Bo0opooHuiil nokasamens TUAPOSIU3a COJEH.
(pH) pacmsopa

20- | OxwmcnuTensHO- Crenens  okucnenmsi.  Ompenenenne — crenenu | [Ipocreiimme

21 BOCCTAHOBHTEJIbHBIE OKHCIICHUSI JJIEMEHTOB 10 (OpMYyJe COEAMHEHHS. | OKHCIUTENBHO-
peaxiuu. DIEKTPOIIn3 [Tonsatne 00 OKHCIUTEIHbHO-BOCCTAHOBHUTEIBHBIX | BOCCTAHOBUTEIIBLHBIC

peaKIHsX. OxucneHne 1 BOCCTAHOBJICHHE, | PEaKIHH:

OKHCIIUTENIb U BOCCTAHOBUTENb.  JNeKmpoiu3 | B3aUMOJCUCTBHE IIMHKA C

pacmeopos u pacnnagos (na npumepe Xaopuda | COISTHOM  KHUCIOTOH U

nampus). IIpakmuueckoe npumenenue 1ekmpoiusa. | xeimesa ¢ cyiab(paTom
memu (11).

22 O6o06uienue u
TIOBTOPEHHE 110 TeMe

23 CamocTosiTeIbHAS

paéora no Teme




Tema 4. BemectBau | 11
HX CBOMCTBA.

24 Knaccuduxanus 1 [Monoxenue metamuio B [ICXD JI.M. Menneneepa. | OOpasubt METaJIJIOB.

BelecTB. Merasuibl. Oo6mue (usnveckue cBoOiicTBa MeTtayyioB. | BzaumoneiictBue
B3anmopeiicTBie METaIOB ¢ HEMETAIUIAMHU (XJIOPOM, | IIEIOYHBIX u
cepoii, KHcIopoaoM). B3aumoaeiicTBue MIETOUHBIX U | IIETOYHO3EMENIBHBIX
LIEIOYHO3EMENBHBIX METaJJIOB c BOJIOM. | METaJIOB c BOJOH.
DNEeKTPOXUMHUUYECKUNA psAA HampsDKeHWH MeTasioB, | B3ammopelicTBue xenesa
B3aNMOJICHCTBHE METAUIOB C PacTBOpaMy KUCIOT M | ¢ Cepoif, Memu cC
coneit. OOmme crnocoObl MONydeHHsS MeTalIoB. | KuciopoxoM.  [openne
[onsTHE O KOPPO3UHU METAILIOB, CIIOCOOBI 3AIMUTHI OT | XKelde3a W MarHus B
koppo3uu. CIinaBbl. KHCIIOpOZE.

25 HemeTamisl. 1 ITonoxxenne HemetawioB B [ICXD /.. Menneneera. | Bo3ronka Hona.

CpaBHHTEIbHAS XapaKTEPHUCTHKA TaIOTEHOB KaK WsroroBnenne  HogHOM
Han0OoJiee THIIMYHBIX IIpeicTaBUTeN e HeMeTaJIOoB. CIIMPTOBOH HaCTOMKH.
OKHCIUTENbHBIE CBOWCTBA HEMETAIIJIOB Bsaumopeiictue
(B3auMoJeHiCTBHIE C METAJUIAMH M BOZOPOJIOM). XJIOPHOH BOJBI c
BoccranoBuTenpHbIE CBOWCTBAa HEMETAIIOB pacTBOpoM Oopomuna
(B3amMopeiicTBHE ¢ OoJIee ICKTPOOTPHLATEIPHEIMUA | (H0oauAa) Kaiusl.
HeMmeTaiutaMi). braropoaueie razst Jlabopamopnwiii onvim.
3HaKOMCTBO ¢ 0Opa3uamu
HEMETaJUIOB U UX
HPUPOTHBIMH
COCTMHEHUSIMU

26 Kucnotst 1 Kucnorsr  Heopranwdeckue ¥ opraHudeckwe. | Jlabopamopuvie onvimol.
OpraHUYEeCcKHe U Knaccuduxanus xucnor. Xummyeckne cBoiictBa | VcmeiTaHme — pacTBOpOB
HEOPraHHYECKHE. KHCIIOT: B3aUMOJEHCTBHE C METalIaMH, OCHOBHBIMH | KHCIOT  HHIWKAaTOPaMU.

OKCHJIaMHU, OCHOBaHUSIMH, COJISIMH, CIHPTaMHU. Bzaumoneticteue
pacTBOpPOB  COJITHOM U
YKCYCHOH  KHMCIOT ¢
MeTaJuIaMH,
OCHOBAaHUSIMH, COJISIMH.

27 OcHoBaHUsA 1 OcHOBaHHUS HEOPTaHUUYECKHUE W OPTaHIMYECKHE. Jlabopamopnvie onvimoi.
OpraHMYecKHe u Knaccuduxanus ocHoBanuii. Xumudeckue cBoiictBa | VcmblTaHue pacTBOpOB
HEeOopraHW4ecKHe. HEOPraHMYEeCKHX OCHOBAHMIA: B3aMMOICHCTBHE C OCHOBaHUI

KHCJIOTaMH, KHCJIOTHBIMU OKCHAAMH H COJISIMH. HWHIUKaTOPaMHU.

Pasnoxxenue HepacTBOPUMBIX OCHOBAHHM. [Tonyuenue u cBoiicTBa
HEePacTBOPUMBIX
OCHOBaHHUil.

28 Comu. 1 Knaccuduranus comneit: cpennue, kucisle, | OOpa3ubl MIPUPOTHBIX

OCHOBHEIE. Xumunueckue cBoOiicTBa coeil: | MHHepajoB, COAEPIKAIINX

B3aUMOJEHCTBME  C  KUCIOTaMH,  IIeJOoYaMH, | XJIOPWA HATpus, KapOoHAT

Merayiamu, cojsimu. [lpencraBurenu coiielh M WX | Kajblud, docdar

3HaueHWe. Xuopun HaTtpus, Qocdar KamblMsA, | KaIbIHs,

KapOOHAT KaJbLUs (CpEeIHUE CONIN); THAPOKApOOHATH | THAPOKCOKapOOHAT MeIu

HaATpUs " aMMOHHS (xucisie com); | (). KagecTBeHHBIE

rugpokcokapbonar meau (1) — mamaxurt (OCHOBHasI | peakiMd Ha KATHOHBI H

coxp). KauecTBeHHBIE peakiny Ha XJIOPHA-, Cynb(haT- | aHHOHBL

, KapOOHAT- MOHBI, KATHOH aMMOHHSI, KATHOHBI

xenesa (1) u (111).

29 - | T'eHeTnueckas CBsI3b 1 [lonsTne o0 TEHETHYECKOW CBA3M U

30 MEXKTy KITacCaMH TeHETHYECKUX psmax. ['eHeTHUYecKWi psaj Meramia.

OPTaHNYECKUX H lenernueckmit  psg  Hemetamma.  OcoGeHHOCTH

HEOPTaHUIECKHX TEHETHYECKOTO Psiia B OPTaHNIECKOH XIMHUH.

BEIIECTB.

31 Oo6o6uieHue u 1
pelieHre 3a1a4 1o
TeMe «BemecTsa u ux
CBOMCTBay.

32 KouTtpoJjbHas 1
padota Ne2 no teme
«BemecTBa M MX
cBOlicTBaY.

33 IlpakTyeck | 1

asg padora Ne 2.




Pemenue

JKCNepUMEeHTAIbHbI
X 3agay Ha
HACHTH(PHUKALHUIO
HEOPraHWYeCKHuX U
OPraHu4YecKux
coeMHEeHMit

34

Ananuz HUTOTOBBIX
pabor. [loBTopenue

HUTOIr0
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