MWHUCTEPCTBO KY/IbTYPbl POCCUANCKOWN ®EAEPALINI

®EAEPAIBHOE MNOCYOAPCTBEHHOE BIOJXXETHOE
OBPA3OBATE/IbHOE YYPEXOEHWE BbICLLUEMO OBPA3OBAHUA

«JTYTAHCKAA NOCYJAPCTBEHHAA AKAJEMINA
KYJIbTYPbl N NCKYCCTB MMEHN MNXAUJTTA MATYCOBCKOI O»

PABOYASA MPOrPAMMA YUYEBHOW ANCLUUMAINHDI
O[] 10 XMUS

ana cneymansHocTu: 52.02.03 LinpkoBoe NCKYCCTBO

2025



PaccMOTpeHO M cOrnacoBaHo  MpPeAMETHO-LMK/IOBOM  KOMUCCUEN
06LLle06pa3oBaTe/ibHbIX 4UCUUMNIVH

Mpotokon Ne 10 o1 «16» anpens 2025 roga

Paboyas nporpamMMa Yy4yeGHOW  AMCUMNAMHBLI  pa3paboTaHa Ha  OCHOBe
(befepasibHOro rocyAapcTBEHHOro 06pas3oBaTe/IbHOro cTaHapTa cpefHero obLero
obpa3oBaHusi, NPUMEPHOM  paboyeir  nporpammbl  06LLEOOPA30BaATE/IbHOW
ANCLUMNIMHBI «XUMUS» ON9 NPOGeCCUOHaTbHbIX 06pa3oBaTe/lbHbIX OpraHu3aLuii,
(beflepalbHOro  rocyfapCTBEHHOro obpasoBatensbHoro craHgapta CMO  no
cneumansHoctn  52.02.04 LlMpkoBoe uckycctBo (nNpukas  MuHUCTepcTBa
obpasoBaHuA M Hayku Poccuiickoin ®efepaumm ot 27.10.2014 r.  Nel380, c
nsmeHeHuaMmM npukas ot 03.07.2024 Ne 464).

Mpeaceaatenb NPeAMETHO-LIMK/IOBOIA KOMUCCUN

E.HO. ®easakosa
(nognuce™dLLL.O.)

A . CeHuyK

CocTaBuTesb:

3arunosa M.B. - npenogasaTenib MNepBoil KaTeropun npegmeTHO-LMKI0BOW
KoMMccuMn 06Le06pa3oBaTesibHbIX AUCUMNINH (PefepasibHOro rocyaapcTBeHHOro
OHOPKETHOr0 06pa3oBaTelbHOr0 YYpeXxaeHUs BbICLIero obpasoBaHnsa «JlyraHckas
rocyfjapCTBeHHad akafemms  KynbTypbl W WUCKYCCTB  WMMeHM  Mwuxavna

MaTyCOBCKOro».
(P.1.0., BOMKHOCTb, HAMMEHOBaHWe 06pa3oBaTeNbHON OpraHu3aunuy (y4pexkaeHus)



COJEPXAHHUE

1. TIACTIOPT PABOYEN IMPOrPAMMBI YUEBHOM
JUCHMILIAHBI

2. PE3YJIbTATBI OCBOEHUSA YYEBHOM JUCIUITIJIAHBI

3. CTPYKTYPA U COAEP)KAHUE YUYEBHOM
JUCHMILIAHBI

4. YCJIOBUSI PEAJIM3AIIMN YUEBHOM PABOYEM
HPOI'PAMMBI ANCIHUITJIMHBI

5. KOHTPOJIb U OIEHKA PE3YJIBTATOB
OCBOEHUA YYEBHOM JUCIHUILIUHBI

18

22



1. IMACIIOPT PABOYEN ITPOI'PAMMBI YYEBHOM JJUCITATIINHBI
01.01.11. Xumus
1.1. Oo6aactb npuMeHeHusi padoyeil MPOrpaMMbl

Pabouas nporpamma yue6noit aucturumabl OJ[.01.11. Xumus gBisieTcsi 4acThbio
OCBOGHHSI TMPOTPaMM IMOATOTOBKH CIICIUATMCTOB CPEIHEr0 3BEHAa B COOTBETCTBUU C
®I'OC CIIO cnenmansHoctu 52.02.03 [{upkoBoe UCKYCCTBO.

PaGouass mporpamma obmieobpaszoBarenbHoi yueOHor mucrmmamasl OJ1.01.11.
«XUMHUSD» MOXKET OBITh HCIOJIb30BaHA B MPOGECCHOHANBHBIX 00pa30BaTeIbHBIX
OpraHM3alysIX, peaTu3yllnX Oo0pa3oBaTeNbHYI0 MPOTPaMMy CpEIHEro oOIIero
oOpa3oBaHusl B TpeJesiax OCBOCHMS MPOTPAMM IMOATOTOBKU CIEIUATMCTOB CPEIHETO
3BEHA.

1.2. Heam m 3aga4yu y4eOHOU IMCHUILIMHBI — TPeOOBaHUSI K pe3yJbTaTaM
0CBOCHHS YUeOHOI TUCIUIINHBI
[lenn w 3amayd  AUCHUIUIMHBI — TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS

JTUCUUTUINHBL:

B pesynbTraTe ocBoeHUsT y4eOHOM TUCIIMIUIMHBI O0YYarOUTUNCS TOTKEH:

yMeTh:

1)yMeTh BBISIBJIATH XapaKTCPHbBIC MPHU3HAKH U B3aMMOCBS3b M3YUYCHHBIXITOHSATHUH,
OPUMEHATh COOTBETCTBYIOIIME TOHATHS NPU ONHUCAaHWUA CTPOCHUS U  CBOMCTB
HEOPraHMYECKUX MOPraHMYECKUX BEIIECTB M UX NPEBPAICHUN; BBISBISATH B3aUMOCBSI3b
XUMUYECKUX 3HAHUI C MOHATUSIMH HUIIPEACTABICHUSIMU JIPYTUX €CTECTBEHHOHAYYHBIX
MPEMETOB;

2) yMETh UCIIOJIb30BATh HaVMEHOBaHHUSI XUMUYECKUX
COCIMHEHUMMEXTyHApOJHOTO COI03a TEOPETUYECKOM M NPHUKIAAHOM XUMUU U
TPUBHAJIbHBIE HA3BAHUSI BEIIECTB,0THOCIIIMUXCS K M3yYEHHBIM KJIacCaM OPraHUYECKUX U
HEOPraHWYECKUX COCIMHEHNI; UCII0JIb30BATBXUMHUECKYIO CUMBOJIMKY JUJISI COCTABIICHUS
dbopMyT HEOPTraHWYECKHUX BEIIECTB, MOJEKYJSIPHBIX HCTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAILIEHHBIX M CKEJETHBIX) (hOpPMYJ OpraHMYECKUX BEILECTB; COCTABIATbYPaBHEHUS
XUMHUYECKUX PEAKIMi U pacKpbIBaTh UX CYIIHOCTh: OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peakiMii MOCPEICTBOM COCTaBIICHUS AJIEKTPOHHOIO OajlaHca 3TUX PEeaKIMil; peakiuii
MOHHOTO OOMEHANyTEeM COCTABJICHUSI MX MOJHBIX U COKPAILIEHHBIX MOHHBIX YpaBHEHU;
peakui TUAPOIN3A, peakuuii KOMIUIEKCOOOpa30BaHUs (Ha npumepe
TUAPOKCOKOMITJIEKCOB IIMHKA W QJIIOMUHMS); MOJTBEPKIAaTbXapaKTEPHbIE XUMUUYECKUE
CBOMCTBAa BEULIECTB COOTBETCTBYIOIIMMHM SKCHEPUMEHTAMH U 3alMCAMHYPAaBHEHUN
XUMHUYECKUX PEaKIIUM;

3) yMeThb YyCTaHABIMBATh MPUHAUICKHOCTh HM3YYCHHBIX HEOPTaHUWYCCKHX
MOPraHUYECKUX BEIIECTB K OMNPEACNICHHbIM KjaccaM U TpyIaM COEIWHEHUH,
XapaKTEepU30BaTh UX COCTAB MBAXKHEWIIHNE CBOWCTBA; ONPEAENATh BUIAbI XMMHUYECKUX



CBA3€H (KOBAJIECHTHAs, UOHHAs, METAJNINYECKAs,BOJIOPOJHAsS), TUIIbl KPUCTAUIMYECKUX
PEIIETOK BEHIECTB; KJIacCU(UIIMPOBATh XUMHUECKHUE PEAKIIIH;

4)  yMeTh  TPOBOIUTH  pacueThl IO  XUMHYCCKUM  QopMmynaMm U
YPaBHEHUSIMXUMUYECKUX  PEaKUUid C HUCIOJb30BaHUEM  (PU3MUECKUX  BEIUYMH,
XapaKTEepU3yIOIIMX  BEIIECTBA  CKOJMYECTBEHHOM  CTOPOHBI:  Macchl, 0Obema
(HOpMasnbpHBIE YCJIOBMSI) Ta30B, KOJMYECTBA BEIIECTBA;UCIOJIb30BaTh CHCTEMHbBIC
XUMUYECKUE 3HAHUS JUIsl MPUHATHS PELICHHM B KOHKPETHBIX YKU3HEHHBIXCUTYAIHSX,
CBA3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHHEM,;

5) yMeTh IJIaHHPOBATH W BBITIOJIHITh XUMHUYECKHUN SKCIEPUMEHT(IIPEBPAIICHUS
OpPraHUYECKUX BELIECTB IPU HATPEBAHWM, MOJYYEHUE OHTUIEHA M U3YUYEHUE €ro
CBOMCTB,KAUECTBCHHBIC PEAKIMU HA aIbJAETUIBl, KpaxMmall, YKCYCHYI KHCIIOTY;
AeHatypauus OeIKOB MPUHArPEBaHUM, LIBETHBIE PEaKIUU OEJIKOB; MPOBOJIUTH pEaKlUuu
MOHHOTO OOMEHa, ONpENeNsTh CPEAyBOAHBIX PACTBOPOB, KAaue€CTBEHHBIE PEaKIUU Ha
cynbdar-, kKapOOHAT- W  XJOPUA-aHUOHBI, HA  KAaTHOHAMMOHUS;,  pellaTh
AKCIIEPUMEHTaIbHBIC 3afau 1o TemaM "Metamnsl" u "Hemeramibl") B COOTBETCTBUU
CIpaBUJIaMHU TEXHUKU O€30MaCHOCTH MpPH OOpaIleHUH C BELIECTBAMH M J1a0OPATOPHBIM
000pyI0OBaHUEM;IPEACTABIATh PE3YJIbTaThl XHMHYECKOTO SKCIEpPUMEHTa B (QopMme
3alliCH YpaBHEHUI COOTBETCTBYIOLIMXpEAKUUN U (HOPMYIHPOBATh BHIBOJBI Ha OCHOBE
3TUX PE3yJIbTaTOB;

6) ymMeTh aHanM3MPOBaTh XUMHYECKYI HH(OPMAIMIO, MOyY4aeMyl0 H3pPa3HBIX
MCTOYHHMKOB (CPEJCTB MAacCOBOM MHpopMaLnu, ceTb UHTEepHET U ipyrue);

7) yMeTh COOJFOIATh MpaBujia SKOJOTHYCCKH IEJIECO00Pa3HOTO MOBECHUSIB OBITY
U TPYAOBOM JEATETBHOCTH B ILEJISIX COXPAHEHHS] CBOErO 3J0POBbS U OKPYKAIOIIEH
MPUPOJHOMCPEbl; YUYUTHIBATH OMNACHOCTh BO3JCHCTBUS HA JKUBBIE OPTraHHU3MBI
ONpENECICHHBIX BELIECTB, IOHMMASCMBICI II0KA3aTeNsl MPEAEIbHOM JIOIyCTHUMOU
KOHIICHTPALINH;

3HATh:

1)3HaTh 0 chOPMUPOBAHHOCTH MPEACTABICHHUNA: O MATEPUAIBEHOM SIUHCTBE MHPA,
3aKOHOMEPHOCTSIX MIIO3HABAEMOCTU SIBJIEHUH MPUPOJIbI; O MECTE€ M 3HAYEHUU XUMHH B
CUCTEME €CTECTBEHHBIX HAyK M €€ pOJUB OOECIEeUYEeHUU YCTOMYMBOTO pa3BUTHUS
YeJIOBEYECTBA: B pEHICHUH MPOoOJIeM SKOJOTMYECKOM,PHEPTeTUYECKOH U MHIIEBOM
0e30MacHOCTH, B  PAa3BUTUU  MEIWLMHBI, CO3JAaHMM  HOBBIX  MaTEpHAJIOB,
HOBBIXMCTOYHHKOB 3HEPTUH, B OOECIEUEHUHU PALMOHAIBLHOTO MPUPOAOIOJIb30BAHNUSA, B
(OpMUPOBAHUMMHUPOBO33PEHUSI U OOIIEH KYyJIbTYphl YEJIOBEKa, a TaKKE IKOJOTHUYECKH
00O0CHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U PUPOIHON CpeIE;

2)3HaTh OBJIAJICHUM CHUCTEMON XMMHYCCKMX 3HAHUH, KOTOpas BKIIOYACT:
OCHOBOIIOJIAraloIINUe MOHATUA(IOMOIHUTEIBHO K CUCTEME MOHATHI 0a30BOro ypOBHS) -
U30TOMbI, OCHOBHOE M BO30YXKJIEHHOE COCTOSIHUE aToMa, TMOpUIu3alMs aTOMHBIX

"

opOutaneir, xumuueckas cBsi3b ("o " u "m -CBSA3B", KpaTHBIE CBS3HU),MOJISIpHAs

KOHIEHTpalus, CTPYKTypHas Gopmyia, uzoMmepust (CTpyKTypHasi, reoMmeTpudeckasi(iuc-



TpPaHC-U30MEPHUsI), TUIIBI XUMHYECKUX PEaKIui (TOMO- U TETepOTCHHBIC, 0OpaTUMBIC
MHEOOpaTUMBbIE), pacTBOPHI (MCTUHHBIE, NMCIEPCHBIE CHUCTEMBI), KPHUCTAJUIOTHAPATHI,
CTENEHb JIUCCOIMAIIMU, DJEKTPOJIU3, KPEKUHT, PU(POPMUHT); TEOpPUU U 3aKOHBI,
3aKOHOMEPHOCTH,MUPOBO33PEHUYECKUE 3HAHMS, JIekKAllMe B OCHOBE IOHUMAaHUS
NPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKUXSBICHHM, COBPEMEHHBIC MPEACTABICHUS O
CTPOCHMHU BEIECTBA HA AaTOMHOM, MOJIEKYJISPHOM M HaJMOJEKYISIPHOM YpPOBHSX;
MPEACTABICHUST O MEXaHW3MaX XHMHYECKHX PEaKIud, TEepMOJIMHAMHYCCKUXH
KHHETHYECKUX 3aKOHOMEPHOCTSX UX MPOTEKaHWs, O XUMHUYECKOM pPaBHOBECHH,
JTUCTIEPCHBIX CHCTeMaX, (DAaKTOJOTUUYECKHE CBEJACHHS O CBOMCTBAX, COCTaBE, MOIYYCHHUH
1 0€30MaCHOM HMCTOJIb30BAHUMBAKHEHIIINX HEOPTaHUYECKUX U OPTraHUYECKUX BEIIECTB B
ObITYy W TMPAKTUYECKOW [EATETbHOCTH YeJIOBEKa; OOIIMX HAyYHbIX MPUHIIMIIAX
XUMHUYECKOTO TMPOU3BOJACTBA (Ha MpUMEpPE MPOU3BOJCTBA CEPHOM KHUCIOTHI,aMMHUAKA,
METaHoJIa, IepepadoTKu HedTH);

3)3HaTh O BIAJCHHM OCHOBHBIMH METOJIaMH HAy4YHOT'O IO3HAHHS BEIIECCTB U
XUMUYCCKUX SBJICHUH (HaOI0IeHNEe, U3MEPEHUE, YKCIIEPUMEHT, MOICITMPOBAHUE);

1.3. Koau4ecTBO 4acOB HA OCBOEHHE YUeOHOI AUCHUIIIUHBI:

Bcero — 30 yacoB, B TOM YHCJIE:

MaKCUMaJbHOW y4eOHOW Harpy3ku oOydarommxcs 30 wacoB, BKIOUas
00s3aTeIbHON ayAUTOPHOM yueOHOM Harpy3ku oOy4daromuxcs 20 yacos;

CaMOCTOATENBHOM paboThl cTynenTa 10 yacos.



2.PE3YJBTATHI OCBOEHMSI YYEBHOM JUCIIUTIJINHBI
Pe3ynbraThl OocBOeHHS pabouel MporpamMMmbl YYEOHOW JTUCHUIUIMHBI SIBIISIETCS

OBJIaJICHHE OOYYaroNIUMCs BHJIOM JICATCILHOCTH, B TOM 3HAHUSAMH W YMCHHUSAMHU B
cootBeTcTBUU ¢ PI'OC COO.

HaumeHoBaHue pe3yJjibTaTa 00y4eHHs

3HATH

YMmern

1)3HaTh 0 CPOPMHUPOBAHHOCTH MPEICTABICHUN:
0 MaTepHaIbHOM €/INHCTBE MUDa,
3aKOHOMEPHOCTSIX M I03HABAEMOCTH SIBJICHMM
HOPUPOBI; O MECTE U 3HAUEHUHM XUMHHU B CUCTEME
€CTECTBEHHbIX HAYK U €€ POJM B 00ecledeHUU

YCTOMYMBOTO  pa3BUTHS  4YEJOBEYECTBA: B
petieHuun poosemM 9KOJIOTUYECKOH,
SHEPreTUYeCKO W TMHIIEBON O€301MacHOCTH, B
PasBUTHUU MCEIUILINHBI, CO3JaHuNn HOBBIX
MaTepHalioB, HOBBIX HMCTOYHHKOB JSHEPIHH, B
obecrieueHNH panroOHAIHLHOTO
PUPOIONIOIB30BAHUS, B dbopmupoBaHUU
MHUPOBO33PEHUS M O0IIEH KyJIbTyphI YEIIOBEKA, a
TaKKe 9KOJIOTUYECKU 000CHOBaHHOTO

OTHOILIEHHSI K CBOEMY 370POBBIO WM TPHPOIHOU
cpere;

2)3HaTh OBJAJCHUU CHCTEMOM XHWMHUYECKHX
3HaHU, KOTOpas BKJIIOYAET:
OCHOBOITOJIATAIONINE TTOHATHS(IONOTHATEIBHO K
cucTeMe MOHATUH 6a30BOr0 YpOBHSI) - U30TOIBI,
OCHOBHOE W BO30YX/JIEHHOE COCTOSIHHE aToMa,
rudpuIu3anus aTOMHBIX opouranei,
xumuueckast cBsi3b ("o " u "m -cBA3B", KpaTHbIE
CBSI3U),MOJIIpHasl KOHLEHTpalus, CTPYKTypHas
bopmya, u3oMepus (cTpykTypHas,
reoMeTpuyecKkasi(liuc-TpaHC-U30MepHsi),  THUIIBI
XUMHYECKHX peakiuid (rOMO- M TeTepOTeHHEIE,

oOpatumble ¥ HeoOpaTHMbIE),  PacTBOPHI
(MCTUHHBIE, JUCIIEPCHBIE CUCTEMBI),
KPUCTAJIOTUAPAThl, CTENEeHb  AMCCOLUAINH,

AIIEKTPOJIN3, KPEKUHT, PU(OPMHUHT); TECOPUH U
3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO33PEHYECKHE
3HaHUA, JIeKal[ie B OCHOBE IOHHWMAaHUs
IPUYUHHOCTY M CHCTEMHOCTH XUMHYECKHX
ABJICHUM, COBPEMEHHbIE TPEJCTABICHUS O
CTPOEHUU BELIECTBA Ha aTOMHOM,
MOJIEKYJISIPHOM U HaJMOJEKYJSIPHOM YPOBHSIX;
NPEJICTaBICHUS] O MEXaHU3Max XUMHUYECKHX
peaxkuii, TepMOIMHAMUYECKUX U KMHETUYECKUX

3aKOHOMCPHOCTAX ux MMPOTCKAHUA, 0
XHUMHUYCCKOM paBHOBECHUH, AUCTICPCHBIX
CUCTEMaAx, (I)aKTOJIOFI/I‘-ICCKI/Ie CBCIACHUA 0

CBOMCTBAxX, COCTaBe, MOJYYCHUH U O€30MacHOM
UCTIOJIb30BAHUY BOKHEHIINX HEOPTaHWMYECKHUX U
OpPraHMYECKUX BEUIECTB B OBITY M MPAKTHUYECKOMN

1)yMeTh BBISBISITH XapakTEpPHbIC IMPH3HAKA U
B3aMMOCBSA3b W3YYCHHBIX IOHATUH, IPUMEHATH
COOTBETCTBYIOLIME IIOHATUSA IIPU  ONHUCAHUU
CTPOEHHUS u CBOICTB HEOPraHUYeCKHUX
MOPraHUYEeCKUX BEIIECTB M HUX IPEBPALCHUN;
BBIABJISITh B3aWMOCBSI3b XUMHYECKMX 3HAHMH C

NOHATUSIMM U MPEACTaBICHUSIMH  JIPYTHX
€CTECTBEHHOHAYYHbIX IIPEJAMETOB;

2) yMeTb  HUCHOJb30BaThb  HAMMEHOBaHUS
XUMHUYECKUX  COEIUHEHHUH  MEXAyHapOoJHOTrO

COI03a TEOPETUYECKON M NPUKIATHOW XUMHH U
TPUBUAJIBHBIE Ha3BAaHUS BEILECTB, OTHOCAIUXCSA
K H3yYEHHBIM KJacCaM OpraHMYEeCKUX H
HEOPraHWYECKUX COCIUHEHUH; HCIO0JIb30BaTh
XUMHUYECKYI0 CHMBOJIMKY JUI1  COCTaBJICHUS
bopmyn HEOPraHUYECKUX BELIECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTHIX,
COKPAILLEHHBIX U CKEJIETHBIX ) bopmyn
OpraHNYEeCKHUX BEIIECTB; COCTABIIATH YPABHEHUS
XUMUYECKUX peakKUuid U  pacKpblBaTh HX
CYIIHOCTb: OKHCJIHUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuit IIOCPECTBOM COCTaBJICHUSA
AIIEKTPOHHOIO OajaHca 3THX peakUuil; peakuui
MOHHOTO OOMEHa IIyTeM COCTaBJIEHUS UX
IIOJIHBIX M COKpPAICHHBIX MOHHBIX YPABHEHWU;
peakuuit TUAPOIIN3a, peakuui
KOMILIEKCO0Opa30BaHus (Ha npuMepe
TMJIPOKCOKOMIUIEKCOB ILIMHKAa M aJIFOMUHUSA);
MIOATBEPKJIATh  XAPAKTEPHBIE  XUMHUYECKHE
CBOMCTBA BEILECTB COOTBETCTBYIOIIUMHU
DKCIIEPUMEHTAMM W 3alUCSIMU  YPaBHEHHU
XUMUYECKUX PEAKIUN;

3) yMeTb YyCTaHaBIUBaTh MPUHAAIEKHOCTH
U3YYEHHBIX HEOPraHWYECKUX M OPraHUYECKUX
BEILIECTB K OIpPEACIICHHBIM KJIacCaM W TpyIIiaM
COCIVHEHUH, XapaKTEpHU30BaTb HX COCTaB H
BAKHEUIINE  CBOWCTBA;  ONPENENATh  BUIBI
XUMHUYECKHUX CBs3el (KOBaJEHTHAs, HWOHHAsi,
MeTaJuInJecKas, BOJIOpPOJIHAS), THIIBI
KPUCTAIUTMYECKUX pELIETOK BEILECTB;
KJIaCCU(UIIUPOBATh XUMUYECKUE PEAKIINH;

4) yMeTh MpPOBOJUTH PACUYETHl MO XUMUYECKUM
dbopMysiaM U ypaBHEHUSM XMMHUYECKUX peaKuil
C HUCHOJb30BaHWEM (U3UUYECKUX  BEIUYHH,
XapaKTepU3YIOUIMX BEIIECTBA C KOIMYECTBEHHOU




NEeSTeIbHOCTH — YeNoBeKa; OOIMX  Hay4YHBIX
INPUHIIMIIAX XUMHUYECKOro MPOU3BOJCTBA (Ha
IpuMepe IMPOU3BOACTBA CEPHOM  KHUCIOTHI,

aMMHMaKa, MeTaHoJIa, IepepadoTKku HePTH);
3)3HaTh O BIIQJCHUHM OCHOBHBIMH METOIaMHU
HAYYHOTO T[IO3HAHMS BEHIECTB M XHUMHYECKHX
ABJICHUI(HAOII0IeHUE, U3MEPEHNE,
AKCIEPUMEHT, MOJICITUPOBAHHE);

CTOPOHBI:  Macchl, oObeMa (HOpMaJbHBIC
yCIIOBHSI)  Ta30B, KOJMYECTBA  BEIICCTBA;
UCIIOJIb30BaTh CUCTEMHBIE XUMHUYECKUE 3HAHUS
JUIS  TPUHATHS — pEIICHHWHA B  KOHKPETHBIX
JKU3HECHHBIX  CUTYaIlHsX, CBSI3aHHBIX  C
BEIICCTBAMH U UX IPUMEHECHUEM;

5) ymeth IUIAHUPOBATh W BBINIOJHATH
XUMUYECKHUI IKCIIEpUMEHT(TIPEBPAICHUS
OpraHWYECKHUX BEIIECTB TPU  HArPEBaHUU,
MOJTyYCHHE JTHUJICHA W HM3YYCHHE €ro CBOICTB,
KaueCTBEHHBIC PEAKIMH HA aTbJACTH/IbI, KpaxMall,
YKCYCHYIO KHCIIOTY; JIeHAaTypaiusi OCJIKOB IpH

HarpeBaHWHW, I1BETHBIE  pEaKUUU  OCJIKOB;
OPOBOJIUTh  PEAKUUU  HOHHOrO  OOMEHa,
ONpeAeNsiTh  Cpeay  BOAHBIX  PAaCTBOPOB,

Ka4yeCTBEHHbIE pEaKIMM Ha Cyib(aT-, KapOoHaT-
U XJIOPUJI-aHUOHBI, HA KATUOH aMMOHUS; peliaTh
SKCHEpUMEHTalbHbIE  33aJaud 10  TeMaM
"Metamnbl" u "Hemeramibl") B COOTBETCTBUU C

OpaBUJIaMU  TEXHUKM  0€30lacHOCTH  IpH
oOpallleHUH C BEUIECTBaMU U JIaDOPATOPHBIM
00OpyIOBaHHEM; TNPEACTaBIATh  PE3YJIbTATHI
XMUMHYECKOTO JKCIepuMeHTa B (hopme 3ammcu
YPaBHEHHH  COOTBETCTBYIOUIMX peakUUid U
¢opMysMpoBaTh BBIBOJBl HA OCHOBE 3THUX
pe3yJIbTaTOB;

6) yMeTb  aHaJIM3UPOBATh  XUMHUYECKYIO
uHpOpMalLlMIO,  TOJy4YaeMyl M3  Pa3HbIX

MCTOYHUKOB (CpEICTB MaccoBOW HH(pOpMaluu,
cetb VHTEpHET U pyrue);

7) yMeTb CcoOOMI0/IaTh MpPaBHIIA IKOJIOTHYECKU
1es1ecoo0pa3sHOro  MOBEACHUsT B OBITY W
TPYAOBOH NESTETHHOCTH B IENSX COXPAHEHUS
CBOETO 3[0pOBbsl U OKPYXKAIOLIEH IPUPOIHOU
CpeZIbl; YUUTHIBATh OMACHOCTh BO3ACUCTBUS HA
JKUBBIE OPTaHU3MBbl ONPE/IEICHHBIX BEILECTB,
MOHMMAsi CMBICIT TIOKa3aTessl TpelenbHON
JIONTYCTUMOW KOHIIEHTpPALUH,




3. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJTAHBI

3.1. Temarnueckuii maH y4eOHon nuctmmuinabl OJ1.01.11. Xumus

Kongr HaumenoBanue pasnenos, Tem Bcero OOBeM BpeMeHH, OTBEICHHBIA HA OCBOCHHUE YUECOHOM TUCIIUILITMHBI
KOMIIETEHIIUI 4acoB Obs3arenbHas ayJuTOpHas yueOHasi Harpy3Ka CamocrosTenbHas padora
00y4Jarmuxcs oOyJaromuxcs
Bcero, gacoB B T.4. B T.4. Bcero, B T.4.
nabopaTopHbIe KypcoBas 4acoB KypcoBasi
paboThI 1 pabora pabora

IIPaKTUYECKHE (mpoexT), (mpoexT),
3aHATHUS, YaCOB 4acoB 4acoB

Pa3jnen 1. OcHOBBI cTPOEHMS BellleCcTBa - - - -

Tema 1.1. CTpoeHre aTOMOB XUMUYECKUX 1 - - - -

AJIEMEHTOB M MPUPO/IA XUMUUYECKON CBS3U

Tema 1.2. [Tepuoauyecknit 3aK0H U 1 1 - - - -

tabmuma J[.1. Menaeneena

Pa3znen 2. XuMu4yeckue peakuuu 5 - - -

Tema 2.1. Tunsl XUMHUYECKUX PEAKIIUMA 2 - - -

Tewma 2.2. DnexTpudeckas IUCCOIUAIUS U 2 B . -

MOHHBII 00MeH

Konrponsnas padora Ne 1 - Crpoenue 1 1 - - - -

BEIIECTBA U XUMHUYECKHUE PEAKIIHIH.

Paspen 3. Crpoenue u cBolicTBa 8 5 - - 3 -

HEOPraHN4YeCKHX BelleCTB

Tema 3.1. Knaccudukanus, 2 1 - - 1 -

HOMEHKJIaTypa U CTPOCHHUE

HEOPraHUYECKHUX BEIECTB.

Tema 3.2. PU3NKO-XUMHUYECKUE CBOWCTBA 3 2 - - 1 -

HEOPraHUYECKHUX BEIECTB.

Tema 3.3. Unentnduxanus 2 1 - - 1 -

HCOPTaHUYCCKUX BCIICCTB




Kontponbnas padora Ne 2 — CoiicTBa
HEOPraHWYECKHX BEIECTB

Paznen 4. CtpoeHue u XuMu4ecKue
CBOJCTBA OPraHN4YeCKHX BelleCTB.
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Tewma 4.1. Knaccuduxkanus, CTpoeHHE U
HOMEHKJIATypa OPraHUYeCKUX BEIIECTB.

Tewma 4.2. CpoiicTBa OPraHM4eCKUX
COCIMHECHU.

Tewma 4.3. UneHTuduKams opraHudecKux
BEIIIECTB, X 3HAYCHUE U TPUMEHEHHUE B
OBITOBOI W ITPOU3BOACTBEHHOM
JIeTECIILHOCTH YeJIOBEKa.

Kontponbnas padotsl Ne3 — CtpykTypa u
CBOMCTBA OPraHUYECKHUX BELIECTB.

Paznen 5. Kunerndeckas u
TePMOAMHAMHUYECKAS 3AaKOHOMEPHOCTH
NPOTEeKAHNS JUHAMHYECKUX PeaKIuil.

Tema 5.1. CKkOpoCTh XUMHUYECKUX
peakiuil. XMMHUYECKOE pPABHOBECHE.

Pa3neua 6. PacTtBopbl.

Tema 6.1.1TonsiTHE O pacTBOpax.

Pa3nea 7. Xumus B ObITy B
NPOU3BOJACTBEHHOII 1esITeIbHOCTH
4yeJIoBeKa.

Tema 7.1. Xumus B ObITY U
IIPOU3BOJICTBEHHOMN JESITEIbHOCTH
YeJI0BEKa.

[TpomexxyTOoUHas aTTecTaIus: 3a4€T C OIIEHKOM

Bcero yacos

30

20

10




3.2. Conep:xkanue o0yuenusi mo yueonoi gucuuniaune O1.01.11. «Xumus»

HaumeHoBaHue pa3aesioB, TeM Conep:xxanue y4e0OHOro MaTepuaJa, J1adopaTopHble padoThl M MPAKTHYECKHE Oo0bem
y4eOHOH TUCHHILIMHBI 3aHATHS, CAMOCTOSAITeIbHAsI padoTa 00y4yaloumuxcs 4acoB
1 2 3
Paznen 1. OcHOBBI CTPOEHUS BelleCcTBA 2
Tema 1.1.
CIpOSHHE ATOMOB XHMATECKHX Coaep:xaHne yueOHOr0 MaTepHaJa: . _
CoBpeMeHHast Mojienb CcTpoeHust atoma. CHMBOJWMYECKHUN SI3bIK XUMHUU. XHUMHUYECKHH DJIEMEHT.
3JIEMEHTOB M IPUPOJIA 1
HMIICCKOI CBS3H DnekTpoHHas KoHpurypamus aroma. Kimaccupukamnms XUMHYECKHX 3JEMEHTOB (S-, p-, d-3JeMeHTHI).
Banentusie 3JIEKTPOHBL. BasieHTHOCTSD. OneKTpoHHas npupoza XUMUYECKON CBSI3H.
DNEeKTPOOTPUIATEIbHOCTh. BHIBl XMMHUYECKOW CBSI3M (KOBaJieHTHasl, HMOHHAas, MeTajlindyeckas,
BOJIOPOJTHAS) U CIIOCOOBI €€ 00pa30BaHUsI.
Pemenne 3amaHuMii Ha MCNOJIB30BAHME XWMHUYECKOW CHMBOJMKM M HAa3BaHUM COEAMHEHUN 1O
HOMEHKJIaType MEXIYyHApOAHOTO COK03a TEOPETUYECKONM M TMPHUKIATHON XUMUU U TPUBHAIBHBIX
Ha3BaHWM JJI1 COCTaBJICHHS XMUMHYECKUX (OPMYJT IBYXaTOMHBIX COEIWHEHUN (OKCUAOB, CYIb(PHUIOB,
TUAPUJIOB U T.11.) U APYTHUX HEOPTAaHUUECKUX COCAMHEHUHN OT/IEIBHBIX KJIaCCOB.
3ajaHus Ha YCTAHOBIIEHHUE CBSI3U MEXJYy CTPOEHUEM aTOMOB XMMHYECKUX 3JIEMEHTOB U MEPUOIUYECKUM
W3MEHEHUEM CBOMCTB XMMHUYECKHMX JJIEMEHTOB M HMX COEIMHEHUH B COOTBETCTBUH C IOJIOKEHHEM
[TeproIMYE€CKON CUCTEMBI.
KomOunupoBanHoe 3aHsTHE
Tema 1.2. Conep:xanue y4yeOHOro MaTepuaa
[lepuoduueckuii saxon u [lepuonnueckas cucremMa xumudeckux dnemeHToB JI.M. MenneneeBa. @PU3NMYECKUN  CMBICHT 1

mabauya /.M. Menoeneesa

[lepuonnueckoro 3axkoHa M.J[. MenneneeBa. 3aKOHOMEPHOCTHM HM3MEHEHMSI CBOWCTB XUMHUYECKUX
AJIEMEHTOB, O00pa3yeMbIX HMH TIPOCTBIX W CIIOXHBIX BEIIECTB B COOTBETCTBUU C TIOJIOKCHHEM
XUMHUYECKUX 3JieMeHTOB B [lepmoamyeckoii cucreme .M. MenneneeBa. [Ipornossr [I.11. Menneneena.
OTKpBITHE HOBBIX XUMHUYECKUX JIEMEHTOB.

3aaHus Ha XapaKTepU3alHUI0 XUMHUYECKUX dJIeMEHTOB "Merannmndeckue / HEMETAIITNYEeCKHe CBOWCTBA,
AIEKTPOOTPUIATENIBHOCTh XUMHUYECKUX AJIEMEHTOB B COOTBETCTBUM C HX D3JEKTPOHHBIM CTPOCHHUEM M
MOJIOKEHUEM B MEPUOANYECKOM cucTeme XxuMuueckux snemenToB JI.M. Menneneena'.




Komb6unupoBanHoe 3ansrue

Pasznen 2. Xumuyeckue peakuumn

Tema 2.1

Conep:kanue y4eOHOIro MaTepuaJia

Tunwl xumuueckux peakuud

Knaccupukanus u THIIBI XHMHYECKHX PEAKIUN C y4acTHEM HEOPTaHMYECKHUX BEIICCTB. COCTABJICHHE
ypaBHEHUN peaklUuid COCOUMHEHMs, DPA3JIoKEeHUs, 3aMelleHHs, OoOMeHa , B T.4. peakUuid TropeHus,
OKHCJICHUSA-BOCCTAHOBIICHUS.

VYpaBHeHUsI OKHUCIEHHS-BOCCTaHOBJIeHUs. CTeneHb OkucieHus. OKUCIUTENh W BOCCTAaHOBUTEINb.
CocraBneHrne M YpaBHMBAaHUE OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUHUM METOAOM 3JIEKTPOHHOTO
6amanca. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMU B MPUPOAE, MPOU3BOJACTBEHHBIX MpOIECccax H
KU3HEIEATEIIbHOCTH OPraHU3MOB.

KonuuectBeHHbIe OTHOIIEHUS! B XUMHUHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUU U PacyeThl IO
YPaBHEHUSIM XUMHUYECKUX PEAKIMI. MOJIb KaK €IMHUIA KOJIMYECTBA BEIECTBA. MOJISIPHAS MAcca. 3aKOHBI
COXpaHEHHUs MacChl ¥ PHEPruu. 3aKoH ABoraapo. MomsipHblii 00beM ra3oB. OTHOCUTENbHAS TUIOTHOCTh
ra3oB. PacueTsl 0 ypaBHEHHSIM XUMHUUYECKUX PEAKIIHHA C UCTIOIb30BAaHUEM Macchl, 00beMa (HOpMalbHbIE
yCIIOBUSI) Ta30B, KOJIMYECTBA BEIIECTRA.

KomOunupoBanHoe 3aHsTHE

CamocrosiTesibHast pa00oThbl 00y4aOIINXCH:

OKHCIIUTEIHLHO-BOCCTAHOBUTEILHEIE pCaKknuuu B mnpupoae, IMPONU3BOACTBCHHBIX mponeccax n
KHU3HCACATCIBHOCTH OPraHnu3MOB.

OCHOBHbBIE KOJTUYECTBEHHbIE 3aKOHBI B XUMUHU.

3akoH ABorajipo. Monsipabiii 00beM razoB. OTHOCHTENIbHAS IVIOTHOCTD T'a30B.

Tema 2.2
DneKkTpuyecKas Tucconuanus u
HOHHBIA 0OMEH

Conep:xanue yueOHOro MaTepuasia

Teopus snextponuTrueckoi aucconuanyu. VoHbI. DIEKTPOIUTHI, HEINEKTPOIUTHI. Peaknnmu MOHHOTO
oOMeHa. CocTaBlieHHE peaklUii MOHHOIO OOMEHa MyTEeM COCTaBJIEHUS UX TOJHBIX U COKpPAIlEHHBIX
MOHHBIX YpaBHEHUN. KHCIOTHO-OCHOBHBIE peakliMU. 3aJaHUs HA COCTABJIEHNE NOHHBIX YPAaBHEHUH.
3a/laHusl HAa COCTaBJICHUE HOHHBIX YPABHEHUH.

KOM6I/IHI/Ip0BaHHOe 3aHATHC

CamocrosiTesibHas pa0oThbl 00y4aAKOUIUXCSH:

3J'IeKTpOJ'II/ITLI, HCBJICKTPOJIMTHI.




1 2 3
Koutpoasnas padora 1 CtpoeHue BellecTBa U XUMUUYECKUE PEAKIUU. 1
Paznen 3. CTpoeHne U CBOiCTBA HEOPTraHNYECKNX BelleCTB 8
Tema 3.1. Conep:kanue y4eOHOIro MaTepuasa
Knaccugpurayus, nomenxnamypa | Ilpenmer Heopranudeckord xumuu. Kiaccudukaiuss HeOpraHMYECKHUX BellecTB. [IpocThie U CIOXKHBIC 1
u cmpoenue Heopeanuyeckux | BemectBa. OCHOBHBIC KJIACCHI CJIOKHBIX BEHIECTB (OKCHIIBI), THIPOKCHIBI, KUCIIOTHI, COJIN). B3anMocCBs3b
seujecms. HEOPraHWYECKHX BEIECTB. ATrperaTHple COCTOSHHMS BemecTBa. Kpucramimueckue u  aMopgHBIE
BemecTBa. THUIBI KPUCTAJUIMYECKUX PEIICTOK (aTOMHAs, MOJICKYJISIpHAs, HOHHAs, METaJUTUIecKasi).
3aBHCUMOCTh (PU3UYECKHX CBOWCTB BEIIECTBA OT THUIMA KPUCTAJUIMUECKOH pelIeTKU. 3aBUCUMOCTb
XUMHYECKOH aKTUBHOCTHA BEIICCTB OT BHJIa XUMHUYECKOW CBS3M M THUIA KPHUCTAUIMYCCKOW PEIICTKH.
[TprunHbl MHOrOOOpa3usi BEIIECTB.
HomeHkaTypa HEOpraHWYECKHUX BEIISCTB: HA3BAHKE BEIISCTBA MCXOJMS U3 UX XUMUYECKOW (HOpMyIbl win
COCTaBJICHHE XUMUYECKOW (OpMyIIbl UCXO/s U3 Ha3BaHMs BemiecTBa mo mexxayHapogHoit (MIOITAK) wiu
TPUBHUAJILHON HOMEHKJIATypE.
Pemennie 3amaHuii mo KiaccuPHUKAIMM, HOMEHKIATYpPE U XUMHUYECKUM (QopMyliaM HEOPraHuYeCKHX
BCIIICCTB PA3JIMYHBIX KJIACCOB (yrapHBIA Ta3, YIJICKHCIBIA a3, aMMHAK, TalieHas W3BECTh, HETalieHas
M3BECTh, MUTHEBAs COAA U APYTUX): HA3bIBATh M COCTABIATH (DOPMYJIBI XUMUYECKUX BEIIECTB, OMPEIEINAThH
MPUHAJICKHOCTh K KJIaccy.
Hctounuku xumudeckoil uHopMamuu (CpeacTB MaccoBoil mHpopMaiuu, ceTb MHTepHET U Japyrue).
[Touck napopMaIMK M0 HA3BaHUSIM, UACHTU(HUKATOPAM, CTPYKTYPHBIM (popMyIam.
KoMOuHIpoBaHHOE 3aHATHE
CamocrosiTesibHast pa0oThbl 00y4aKOIINXCSH:
TUMBI KPUCTAIUTHYECKHUX PEIICTOK (aTOMHAsI, MOJICKYJIIpHAs, HOHHAs, METaJUTMYECKas ). 1

3aBUCUMOCTh (U3UYECKUX CBOWCTB BEIIECTBA OT THUIMA KPUCTAIUIMYECKOW PEIIETKH. 3aBHCHMOCTH
XUMHYECKOM aKTUBHOCTH BELIECTB OT BHJA XMUMHUYECKOW CBA3M MU THUNA KPUCTAIUIMYECKOW PELIECTKHU.
[IpuumHBl MHOTOOOPA3Ms BEIIECTB.

HcTounnku xumMuueckoi nHpopMaIiu (CpeIcTB MaccoBOi nHpopMaIuu, cetb THTepHET u IpyrHe).

[Touck naGOpMaIMK 110 HA3BAHUSM, UACHTU(HUKATOPAM, CTPYKTYPHBIM (JopMyiam.




1

Tema 3.2.
Du3uko-xuUMHUYECKHUE CBOUCTBA
HEOPTraHWYECKHUX BEIECTB.

Conep:kanue y4eOHOIro MaTepuaJia

Meramipl. OOmue Gu3nueckue U XMMHYECKHE CBOMCTBAa MeTaioB. CrocoObl MOJIy4eHHS. 3HAUCHHUE
METaJUIOB M HEMETA/UIOB B IPUPOAEC U KU3ZHEIEATEIBHOCTH 4YeIOBeKa U opranusMoB. Kopposus
METAJIJIOB: BUBI KOPPO3UH, CIIOCOOBI 3alIUTHl METAJIJIOB OT KOPPO3HH.

Hemeramner. OOmme ¢Qu3uveckre W XUMUYECKHE CBOMCTBA HEMETA/UIOB. THIUYHBIE CBOHCTBA
nemetaiioB [V— VII rpynn. Knaccudukanus u HoMeHKIaTypa coequHeHU HeMeTamoB. KpyroBopoTsl
OMOTEHHBIX JIEMEHTOB B IIPUPOJIE.

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX BEHIECTB (OKCHIOB, THAPOKCUAOB, KUCIIOT,
cojeil u zp.). 3aKOHOMEPHOCTU B M3MEHEHMU CBOMCTB IPOCTBIX BEIIECTB, BOJOPOJHBIX COECIUHEHUH,
BBICHIMX OKCHJIOB U THAPOKCHJIOB.

CocTaBiieHHE YPaBHEHMM XMMHYECKHUX PEAKUUHA C YYaCTHEM IMPOCTBIX U CIIOKHBIX HEOPTaHUYECKHX
BEIICCTB: META/NIOB M HEMETAJJIOB, OKCHUIOB METAJJIOB, HEMETAIJIOB U aM(pOTEpPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIIOT, OCHOBAaHUM M aM(OTEpHBIX TUAPOKCUIOB, HEOPraHUYECKUX COJIEH,
XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pemenne npakTHMKO-OPUEHTUPOBAHHBIX TEOPETHUYECKMX 3aJaHUI Ha CBOMCTBA, COCTaB, IOJIyYCHUE H
0e30macHOe WCMOJIb30BaHME BAKHEWIIUX HEOPraHUYECKHX BEIIECTB B OBITY U MPAKTHYECKOM
JESATEIbHOCTH YEJI0BEKA.

KOM6I/IHI/IpOBaHH06 3aHATHC

CamocTosiTe/ibHasi pad0Thl 00YYAKOIIHXCSH:

Koppo3ust MeTanmioB: BUIbl KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UH.

KpyroBopoTsl OMOT€HHBIX IEMEHTOB B IPUPO/IE.

besonacHoe wWcCnoab30BaHME BAKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY W MPAKTHYECKOM
JESATEIbHOCTH YEJIOBEKA.

Tema 3.3.
Hoenmughuxayus neopeanuyeckux
geujecms

Conep:kaHue y4eOHOro MaTepuaJia

PerieHrie SKCHEPUMEHTANBHBIX 3a7ad 10 XUMHYECKMM CBOMCTBAM METAUIOB M HEMETAJIOB, IO
[PaCIIO3HaBaHUIO U NIOJYYEHUIO COSMHEHUI METAJIOB M HEMETAJUIOB.

Wnentudukanuss HEOPraHWYeCKHX BEIIECTB C HCIOJIB30BaHHMEM HX (PHU3UKO-XUMHUYECKUX CBOMWCTB,
XapaKTepHBIX KauyeCTBEHHbIX peakuuid. KadecTBeHHble peaknuu Ha cyibdar-, KapOOHAaT- U XJIOPHU-
QHMOHBI, HA KATUOH aMMOHMSI.




KoMOuHUpOBaHHOE 3aHSTHE

CamMocrosiTesibHAsi pad0oThI 00yYAKOIIMXCS:

Penrenne OKCIICPUMCHTAJIBHBIX 3aJa4 10 XUMHUYCCKUM CBOMCTBaM METaJJIOB M1 HEMETAJIJIOB.

KonTpoabHasi padora 2

CBoiicTBa HEOPraHUYECKUX BEIIECTB

Paznen 4. CTpoenne 1 XMuMHYeCKHE CBOIICTBA OPraHUYeCKUX BelleCTB.
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Tema 4.1.
Knaccudukanus, cTpoeHue u
HOMECHKJIATypa OPraHHYECKUX

BEILIECTB.

Conep:xanue yueOHOro MaTepuaJia

[TosiBieHHE U pa3BUTUE OPraHUYECKON XUMUM Kak Hayku. [Ipeaqmer oprannveckoit xumun. Mecto u
3HAUCHUE OPTaHUYCCKOW XMMHH B CHCTEME €CTECTBEHHBIX HayK.

XUMHYECKOE CTPOCHHE KakK TIOPSI0K COCAMHEHUS aTOMOB B MOJIEKYJIE COIJIACHO WX BaJCHTHOCTH.
OCHOBHBIC TIOJIOKCHHSI TCOPHH XHMHYECKOTO CTPOCHHUS OpraHWMYecKHx coenuHeHud A.M. Bytieposa.
YTIIepoIHBIN CKENleT OpraHM4ecKOi MOJIEKYJIbl. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO CTPOCHHUS
MoJIeKyJ. I3omepust 1 u30MephI.

[Tonstne o dyHknuoHanbHoW rpymnmne. Pagukan. [lpuHnunel kigaccudukanmuym — OpraHUYECKUX
coequHEHUH. MeXIyHapoaHas  HOMEHKJIATypa W TNPUHIUIBI  HOMEHKJIATYPHl OPTraHUYECKHX
coenquHeHunii. IlonsTue 00 a3z0TcoAepKalUX COENWHEHUSAX, OMOJOTHUYECKH AaKTHUBHBIX BEIIECTBaX
(yrmeBomax, jkupax, Oelkax M Jp.), BBICOKOMOIEKYJSIPHBIX COEIWHEHUSX (MOHOMEp, TMOJIUMED,
CTPYKTYPHOE 3BEHO).

Homenknatypa opraHu4eckux COEAMHEHUN OTHENbHBIX KJIaccoB (HACHIIIEHHBbIC, HEHACHIIICHHBIE U
apoMaTHYeCKHUE YTIEBOJOPOIbI, CIUPTHI, (PEHOJBI, aIbIETH/IbI, KETOHBI, KApOOHOBBIE KUCIOTHI U Ap.)
CocTaBiieHHe TIOJTHBIX W COKPAIICHHBIX CTPYKTYPHBIX (OPMYJ OPTaHWYECKUX BEIICCTB OTICITBHBIX
KJIACCOB, HCIMOJB3yS WX HA3BaHHUA 1O CHCTEMAaTHYECKOW ¥ TpPUBHAIBHOW HOMEHKIAType (DTHIIEH,
arleTusieH, ThulepuH, (¢eHon, (opMmanbAerui, YKCycHas KHUCJIOTa, TIUIuH). PacueTsl mpocreiimieit
(hopMyJTBI OPTaHMYECKOM MOJIEKYJIBI, UCXOIsl U3 9JIEMEHTHOTO cocTana (B %).

KoMOnHUpOBaHHOE 3aHSTHE

CamocTtosiTeibHAsA padoThI 00y4AIOIINXCH:

[losiBIEeHNE M pa3BUTHE OPTaHUYECKOW XUMUH Kak Hayku. [Ipenmer oprannueckoi xumun. MecTto n
3HAYCHUE OPTaHUYECKOW XUMUHU B CUCTEME €CTECTBCHHBIX HayK.

MexTyHapoaHas HOMEHKJIATypa U IPUHLHUIBI HOMEHKJIATYPbl OPraHUYECKUX COSAUHEHHUH.




1 2
Tema 4.2 Conep:kanue y4eOHOIro MaTepuaJia
CBolicTBa OPraHMYECKUX DU3NKO-XUMHUYECKUE CBOHCTBA OpPraHMYECKHX COCIWHEHUH OTACTBHBIX KIACCOB (0COOCHHOCTH
COeMHEHU KJIaCCU(UKALMM ¥ HOMEHKJIATYPhl BHYTPH KJIacca; TOMOJOTUYCCKUHN psa u obmias Gopmyiia; U30Mepus;

(u3nyeckre CBOMCTBA; XUMUUYECKHE CBOMCTBA; CIIOCOOBI IIOTY4YEHNUs):

— TpeleNbHbIe YIJIEBOAOPOAbl (ajJKaHbl M LUKIOAIKaHbl). ['OpeHHe MeTaHa Kak OAMH M3 OCHOBHBIX
MCTOYHHUKOB TEIUIa B MPOMBIIIICHHOCTH M ObITYy. CBOWMCTBAa MPUPOAHBIX YIIIEBOJOPOJOB, HAXOXKICHUE B
[IPUPOJIE€ U IPUMEHEHHUE AJIKAHOB;

— HerpeenbHble (AIKEHbI, aIKUHBI U aJIKaJAUEHbl) 1 apOMaTHYECKue YIiIeBoaopoabl. ['opeHue aneruneHa
KaK MCTOYHHUK BBICOKOTEMIIEPATYPHOIO IIJIAMEHHM Ul CBAPKU U PE3KU METAJLIOB;

— KHCJIOPOJICOJIEpIKAINE COSNUHEHHSI (CIUPTHI U (PEHOIBI, KApOOHOBBIE KUCIOTHI U 3(UPHI, albIETUIbl U
KETOHBI, JKUpPBI, YrieBonsl). IIpakThdeckoe mpUMEHEHHWE OSTWICHTIHKONS, TJIHIEpHHA, (eHoma.
[Ipumenenue Gopmaibaeruja, aneTaibIeruaa, yKCyCHOM KUCIoThl. Mblla Kak COJIM BBICIIUX KapOOHOBBIX
KKUCIJIOT. Morom1e CBOWCTBA MbLIIa;

— a30TCO/IepXkKAIINe COSTUHEHNS (AMUHBI U aMHUHOKHUCIIOTHI, 0eKr). BhICOKOMONEKYISIpHBIE COCTMHEHUS
(cuHTEeTHYeCcKHe U OMOJIOTMYEeCKU-aKTHBHBIE). MOHOMED, monauMep, CTpyKTypHoe 3BeHo. [lonumepu3anus
DTUJIEHA KaK OCHOBHOE HAIIPaBJIIEHHUE €TI0 UCIOIb30BaHUS.

['eHeTHYeCKas CBS3b MEXAY KJIaCCAMU OPraHUYECKUX COCIUHEHHM.

CBolicTBa OpraHMYeCKUX COEJUHEHUI OTHEIbHBIX KJIAcCOB (TpUBHAJIbHAs U  MEXIyHapOJHas
HOMEHKJIaTypa, XMMUYECKHE CBOMCTBA, CIIOCOOBI MOJyUYEHUs): IMpeneabHble (AIKaHbl M IUKIOAJIKAHBI),
HerpeieabHble (aJKEHbl, AJIKMHBI M aJIKaJUeHbl) U apOMaTHUECKUE YTJIEBOJOPOJIbl, CIIUPTHI M (HEHOIBI,
KapOOHOBBIE KHCIOTHI U 3(UPHI, albJAETHIbl U KETOHbI, aMUHBI U AMHUHOKHUCIIOTHI, BBICOKOMOJIEKYJISIPHbIE
COeIMHEHUS. 3a/JaHus Ha COCTABJIEHHWE YPAaBHEHHM XMMHUYECKUX pEaKUUid C ydacTUEM OpraHu4eCcKHX
BEIIIECTB Ha OCHOBAHUHU MX COCTaBa U CTPOCHHUSI.

CocTaBlIleHHE CXEM peakuuii (B TOM 4YHCI€ IO MPEMIOKEHHBIM IEMOYKaM IPEBPALIEHUI),
XapaKTepU3YIOIMIUX XMMUYECKHE CBOMCTBA OPTaHMYECKUX COCJUHEHUH OTIENbHBIX KIJIACCOB, CIIOCOOBI MX
MOJly4eHUsT U Ha3BaHUE OPraHMYECKUX COEIMHEHUH M0 TPUBHMAJIBHOM WM  MEXAYHapOIHOU
CUCTEMAaTUYECKON HOMEHKJIAType.

Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKHUX 3aJJaHUM Ha CBOMICTBA OPTaHUYECKUX COEAUMHEHMN
OTJIEIIbHBIX KJIACCOB.

“[IpeBpalieHusl OpraHU4YeCKUX BEUIECTB pHU HarpeBaHuu': [lomyueHue THIIeHa U W3ydEHUEe €ro CBOMCTB.

MO,Z[CJII/IpOBaHI/IC MOJICKYJI U XUMHYCCKHX npeBpameHHﬁ Ha OIpuMCpEC 9TaHa, OTHJICHA, alICTUJICHA U JIP.




1 2
KoMOMHNpOBaHHOE 3aHATHE
CamocrosiTesibHast pa0oThbl 00y4aKOIIUXCSH:
I'eneTnueckas cBsI3b MEXAY KJ1acCaMM OPraHUYECKUX COCINHEHHH.
CocTaBieHue CcXeM peakuud (B TOM 4YHCI€ 10 NPEAJOKCHHBIM LIENOYKaM IPEeBpaLIeHUN),
XapaKTepU3YIOUINX XUMUYECKHUE CBOMCTBA OPraHUYECKUX COEIMHEHUH OTAEIBHBIX KJIACCOB, CIIOCOOBI MX
[OJy4yeHHs W Ha3BaHUE OPraHMYeCKUX COEJUHEHMH MO TPHUBHAIBHOM WJIM MEXIYHapOAHOM
CHCTEMaTHYECKON HOMEHKJIATYpe.
Tema 4.3. Coaeprxanue yueOHOro MaTepuasa

Wnentudukanys opraHuIecKux
BEILIECTB, UX 3HAYCHUE U
pUMEHEHHE B OBITOBOW U
MPOM3BOACTBECHHON JEATEIBHOCTH
9eJI0BeKa.

buooprannueckue coenunenus. [Ipumenenue u 6uonorudeckas posib yriieBoaoB. OKHCIEHUE YTIeBOOB
— UCTOYHHK DHEPTHH JKUBBIX opraHu3MoB. OOnacTu mpuMeHeHUsI aMHHOKHCTIOT. [IpeBpaniennst 6eaxoB
UMM B oOpraHu3me. buonormueckne (yHKIUK OenkoB. buosiormueckue ¢GyHKIUU KAPOB. Pob
OpPraHMYECKON XMMUU B PEeUICHUH MPOOJIeM MUIIEBON 0€30MaCHOCTH.
Ponp opranmdeckoil XMMHMHM B pEUIEHWH TPOOJIEM DSHEPreTHYECKON O€30MacHOCTH, B Pa3BUTHHU
MEIUIIUHBI, CO3/IaHUM HOBBIX MaTE€pPHAIIOB, HOBBIX MCTOUYHUKOB DHEPTUH (aJbTEPHATUBHBIE HCTOYHUKU
sHeprum). OnacHOCTh BO3JCHCTBUS HA JKUBbIE OPraHU3MbI OPTaHUYECKUX BEUIECTB OTACIBHBIX KIACCOB
(YrineBomoposibl, CHHUPTHI, (EHONBI, XJIOPOPTaHUYECKHE IPOU3BOIHBIC, aTbIACTUIBI U Jp.), CMBICI
MOKa3aTesisi NPeAEIbHO A0MYCTUMON KOHIIEHTPAIUH.

“Unentuduxainus opraHnyecKux COeTMHEHUIN OTIEIbHBIX KJIACCOB”
Nnentudukanus opraHuuecKuxX COCIMHEHUI OTIENbHBIX KJIAacCOB (Ha MpHUMEpPE ajabJETHIOB, KpaxMmaia,
YKCYCHOM KHCIIOTHI, OETIKOB U T.II.) C UCIIOJIb30BAaHUEM UX (DU3HKO-XUMUYECKHX CBOMCTB U XapaKTEPHBIX
KauecTBEHHBIX peakuuid. JleHaTypamuss Oenka mpu HarpeBaHud. [[BeTHble peakiuu OeIKOB.
Bo3HHKHOBEHNE AaHATUTUYECKOTO CUTHAJA C TOYKH 3PEHHSI XUMUUYECKUX MPOLECC PEIICHHE 3a/1a4 OB IIPH
MPOTEKaHUN KaYeCTBEHHOMN peakilvu, MO3BOJISIONICH WACHTU(DUIIUPOBATH IPEIOKEHHBIE OPTaHUIECKIE
BEILIECTBA.

KomOunupoBanHoe 3aHsaTHE

CamocrosiTesibHast paGoThbl 00y4aAOUIUXCS

Pons opranmdeckoil XWMHMHM B pEUIEHWH TPOOJIEM DSHEPreTHYECKOW Oe30macHOCTH, B Pa3BUTHH
MEIUIINHBI, CO3JaHNH HOBBIX MAaTEPHANIOB, HOBBIX MCTOYHHUKOB DHEPrUH (IbTePHATUBHBIE MCTOUYHUKH
sHepruu). OnacHOCTh BO3JEHCTBUS HA JKUBBIE OPraHU3MbI OPTaHUYECKUX BEUIECTB OTACIBHBIX KIIACCOB
(YyrieBomopopl, CHOUPTHI, (PEHOJbI, XJOPOPraHUUYECKHE IPOU3BOJHBIC, ANbJIETHIbl U JIp.), CMBICI

IIoKa3aTerl NpeACIbHO IIOHyCTHMOfI KOHIOCHTPAIMH.




1 2 3
KonTpoabHas pabora 3 CrtpyKTypa 1 CBOMCTBA OPTraHMUYECKUX BEIIECTB 1
Pasnen 5. Knnernueckue u TepMoaMHaAMH4YeCKHe 3aKOHOMEPHOCTH NPOTEeKAHUA JUHAMUYECKHUX PeaKIuii. 2
Tema 5.1. Coaeprxanue yueOHOro MaTepuasa
CxopocTh XMMUYECKHX peakui. [CKOPOCTh PEaKIMU, €€ 3aBUCHMOCTh OT pa3MYHbIX (DAKTOPOB: MPHPOJABI PEArHPYIOLIMX BEILICCTB, 1
XUMHYECKOE PABHOBECHE. KOHLEHTPALlUU pearupyroliyx BEeLECTB, TEMIIEPATYPbI U IUIOIIAIM PEAKLIHOHHONW NMOBEPXHOCTHU. TeruioBble
A (deKThl XMMUYECKUX peakiuil. DK30-U 3HIOTEPMUYECKUE, PEAKIIUH.
OOpatuMocTh peakuuil. XUMHUECKOE€ PpPaBHOBECHE M €ro CMEIIEHHE I0J JACHCTBUEM pPAa3JIMYHBIX
(akTOpOB (KOHLIEHTPAIMS PEareHTOB WM MPOIYKTOB PEaKIUH, ABJICHUE, TEMIIEpaTypa) UIsl CO3AaHuUs
ONTUMAJIbHBIX YCIOBUN MPOTEKaHUs XUMHUUECKUX nporeccoB. [Ipunnun Jle [llarense.
Peenne npakTUKO-OpUEHTUPOBAHHBIX 3a/IaHUI Ha aHAJIU3 (PAKTOPOB, BIMSIOIIMX HA U3MEHEHUE CKOPOCTH
XMMHUYECKON peakluy, B T.4. C MO3ULMHA IKOJIOTUYECKHU 11eIeCO00Pa3HOro MOBEACHUS B OBITY M TPYAOBOM
NESTEIbHOCTH B LIETISIX COXPAHEHMSI CBOETO 3/J0POBbS M OKPY>KaIOILEH IPUPOJTHON CpeIbl.
Pemenne npakTUKO-OPMEHTHPOBAaHHBIX 3aJaHWi Ha IpuMeHeHue npuHnuna Jle-llaTense s
HaXOXXJCHUsS HaNpaBiICHUs CMEIIEHUs paBHOBECHS XWMHUUYECKOM peakiuu W aHauu3 (aKTopoB,
BIIUSIIOLIMX HA CMEIIEHUE XUMUYECKOTO PaBHOBECHSI.
KoMOMHMpOBaHHOE 3aHATHE
CamocTtosiTeibHAs padoThI 00Y4YAIOIINXCH !
TernoBble  3¢p¢exTl  XMMHUYECKMX  peakiuil. OK30-U  SHJOTEpPMUYECKHE, peakiuu. K30-U 1
HHI0TEPMUYECKHUE, PEAKLIUU.
[Tpuniun Jle [larense.
Pasnen 6. PacTBopsbl. 2
Tema 6.1. Coaepixanue yueOHOro MaTepuasa
[TonsiTue o pacTBOpax. PacTBOopeHne kak QU3MKO-XMMHUYeckHii mpormecc. PactBopsl. CrnocoObl NPUTOTOBJIEHUS PACTBOPOB. 1

PactBoprMocTh. MaccoBasi 40Ji1 pacTBOPEHHOro BemiecTBa. CMBICT MOKA3aTeNsl MPEAeIbHO JOIMYCTHMOM
KOHI[EHTPAIIUU M €TO UCIIOJIb30BaHNE B OIIEHKE SKOJIOTHYECKON 0€30MacHOCTH.
[IpaBuia HSKOJIOTHYECKH II€JIeCOOOpPa3HOT0 TOBEJEHUS B OBITY W TPYIOBOW JESITEIBHOCTH B IIEJSIX
COXpPAHEHHUs CBOETrO 3JI0POBbSl M OKpYXKalolled MPUPOAHOW Cpelibl; OMACHOCTh BO3JECUCTBUS Ha >KUBbBIC
OpTaHHU3MbI OIIPEACTICHHBIX BCIICCTB.
Pemienue npakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 33JaHUI Ha PAcTBOPHI, HCIIOJIb3yEMbIE B OBITOBOI U
MIPOU3BOJICTBEHHON JESITEIbHOCTH YeJIOBEKa.




1 2 3
KoMOuHMpOBaHHOE 3aHATHE
CamocrosiTesibHast pa0oThbl 00y4aAOIIUXCS
CwmbIcnl moOKaszaTels MpPeAesibHO JOIMYCTUMOW KOHILIEHTpallMM U €ro MCIOJIb30BaHUE B OLIEHKE 1
HKOJIOTUYECKOM O€30MacHOCTH.
[IpaBuia 5KOJOrMYECKH LEeJIecO0Opa3sHOro IOBEIEHUS B OBITY U TPYAOBOM JAEATENBHOCTH B IIEJAX
COXpPAHEHHUsI CBOErO 3JI0POBbSl M OKPYXKAlOLIEH NPUPOAHOW CPENbl; OMACHOCTHh BO3JECUCTBUS Ha KUBBIC
OpraHu3Mbl OIPEJECIICHHBIX BELIECTB.
Pa3zpnen 7. Xumusi B ObITY U IPOU3BOJACTBEHHOM 1eATEJIbHOCTH YeJI0OBEKA. 1
Tema 7.1. Hogeiimuye nOCTH)KEHUS XMMUYECKOM HAyKM M XUMHUYECKOW TexHojoruu. Ponb xumum B oOecriedeHUH 1
Xumus B ObITY U PKOJIOTUYECKOH, 3HEepPreTMYecKol M MUIIEBOM 0e30MacHOCTH, pa3BUTUM MenuuuHbl. [IpaBuia moucka u
MIPOU3BOJICTBEHHOH JIEATETHLHOCTH |[AHAIN3a XUMHYECKONH MH()OPMAIIUN U3 pa3IMYHbIX UCTOYHUKOB (HaydHas W y4eOHO-HAay4Has JIUTEpaTypa,
4eJI0BEKA. CpecTBa MaccoBOW MHGOpMaLuK, ceTh MIHTepHeT).
[Tovick U aHAIM3 TNPUMEHEHMS] XUMUYECKUX BELECTB M TEXHOJIOTUH 110 TEMaM: BaKHEHIIINE CTPOUTEIbHBIE
MaTepUaibl, KOHCTPYKIIMOHHBIE MaTepualbl, KPAaCKH, CTEKJIO, KEpaMHMKa, MaTEpHajbl IS JJIEKTPOHUKH,
HaHOMAaTepHalibl, TEKCTUIbHBIE BOJIOKHA, UICTOYHUKHU 3HEPIUU, OPraHU4YEeCKHEe U MUHEpaJbHbIE YA0OpEHNUs,
JIeKapCTBEHHbIE BEIIECTBA, OBITOBAsI XMMHUSI.
KoMOnHMpOBaHHOE 3aHSTHE
[Ipome:xxkyTouHasi aTTecTanus (3a4eT ¢ OLEHKOI)
Bcero 52




4. YCJIOBUSA PEAJIM3ALIUU ITPOI'PAMMBI IMCHUIIINHBI

4.1. TpeGoBaHusi K MATEPHATbHO-TEXHHYECKOMY O0ecTieYeHUI0

Peanuzanus nporpamMMel y4eOHON TUCIMIUIMHBI TPEOYeT HAMHYUS yIeOHOTO
KaOMHEeTA.

[ToaroToBKa BHEAyAUTOPHON pabOTHI JODKHA OOCCTICUMBATHCS JOCTYIIOM
Kaxoro odyuaromierocs Kk 6azaMm JaHHBIM U OuOIuoTedHBIM (poHIaMm. Bo BpeMms
CaMOCTOSITEJIbHOM TOATOTOBKH, OOydYaromuyecss JODKHBI OBITh  00eCIeUeHbI
JOCTYTIOM K ceTu IHTepHeT.

O6opynoBanne yueOHOro kKaduMHeTa U pado4nx MecT KaOMHeTa:

MOCaJI0YHBIE MecTa I OOydJarommxcs, pabodyee MeCTO MpernoaaBaTes,
JIOCKa, YYeOHUKHU, KAPTHI.

Texnunuyeckue cpeacrBa 00y4eHusi: HOyTOYK, POSKTOP, SKPaH.

4.2. OOmme TpeOOBaHMA K OpraHu3anuv  00pa3oBaTeNbHOI
NAeATeJbHOCTH

OcBoeHue 00y4arOMIMMUCA YYE€OHOW IUCLMIUIMHBI MOXKET HPOXOJUTh B
YCIOBUSX CO3JIaHHOM oOOpa3oBaTeNbHOM Cpeabl Kak B 00pa3oBaTesbHOU
opraHu3ainuu (y4pexaeHur), TaKk U B OpraHU3alUsX COOTBETCTBYIOIIUX MpOoduIito
y4eOHOUN TUCLMIIIAHBI.

[IpenonaBanue y4eOHON TUCHUIUIMHBI JIOJPKHO HOCUTH TEOPETHYECKYIO U
IIPaKTUYECKYI0  HANPaBIEHHOCTb. B  mpouecce NpakTHYECKUX — 3aHATUHI
oOydJaromnrecs: 3aKpervisiioT U YIIIyOJISIFOT TEOPETUYECKUE 3HAHUS, MPUOOPETAIOT
HEo0X0ouMble TPO(ECCUOHATIbHBIE YMEHUS U HAaBBIKU.

N3yueHne y4yeOHOW AMCHMIUIMHBI «XHUMHSD» MO CHEUUATBHOCTH AOJIKHO
MPEAIIECTBOBATh OCBOEHUIO MPOPECCUOHAIBHBIX MOTYJIEH

Teoperuyeckue 3aHATUSA JTOJDKHBI IPOBOAUTHCS B yUeOHOM KaOUHETE.

Texkymuii TpPOMEXKYTOUHBIM KOHTPOJb OOY4Y€HHs CKJIQJbIBACTCA U3
CJIEIyIOIIUX KOMIIOHEHTOB:

TeKYIIUH KOHTPOJIb: ONpPOC OOYYAIOIIMXCS Ha 3aHATHIX, MNPOBEACHHE
TECTUPOBAHUS, pEIICHHE XHMUYECKUX 3a7ady OOydYarollMMHUCA B Mpoliecce
MIPOBEICHUS TEOPETUUECKUX 3aHATUHN U T.1I.;

NMPOMEKYTOYHbIH KOHTPOJIb: 3a4€T C OLIEHKOM.

4.3. KaagpoBoe obecnieueHne 00pa3oBaTeibHOM 1€ATEJIbHOCTH

TpebGoBanus k kBadupUKAIMK TEAArOTHUYECKUX KaJpOB, OCYIIECTBIISIONINX
peamuzaruio  [IIICC3  mo  crmenwalbHOCTH  JOJDKHA — OOECIIeUHMBAThCS
MeJarorn4eCKuMHU KaJIpami, MMEIOUIUMHU BBICIIIEE oOpa3oBaHue,
COOTBETCTBYIOIIEE MPOPUII0 MpernojiaBaeMol y4eOHOW AUCHUIIIUHBL.  ONBIT



JESTEIIBHOCTH B OpraHU3allisX COOTBETCTBYIOIIEH oOpa3oBaTtenbHOU chepsl
SBIISIETCS 00S3aTeNbHBIM JJI TPENojAaBaTesnicii, OTBEYAIOIMIMX 3a OCBOCHHE
oOydvarorumcst  00meodpazoBatennbHOr0  y4eObHoro mwmkia. [IpermomaBatenw
MOJTy4aloT JOTOJHUTEIBHOE MPOQEeCcCHOHATBHOE 00pa3oBaHUE MO Mporpammam
TOBBIIICHHS KBATM(UKAIIMKA, B TOM YHCe B GOPME CTAKHPOBKUA B MPO(GHUIBLHBIX
OpraHM3aIMsIX HE peXe OAHOTO pa3a B 3 roja.

4.4 UndopManmoHHoe obecneyeHue o0yueHmsl. Ilepeyennb
peKoOMeHyeMbIX y4eOHBIX U3IaHUIA, HNHuTepHeT-pecypcoB,
JAOMOJTHUTETbHOWIUTEPATYPBI
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CEJIbCKOXO3SIICTBEHHOM M MPOA0BOILCTBEHHOM opranu3auuu nmpu OOH (DAO).

3. HTTP://www.minerals.usgs.gov/minerals/pubs/county (caitT
['eonornueckoint ciyx0s1 CIIIA).

4. HTTP://www.school-collection.edu.ru («Emunas KOJUIEKIIUS
1 (PPOoBBIX 00pa30BaATEIBLHBIX PECYPCOBY).

5. HTTP://www.simvolika.rsl.ru (caiit «I'eposl ropomoB Poccuiickoit
Ddeneparun).

6. HTTP://scepsis.ru/library/id_1794.html

7. HTTP://mylean.ru/kurs/7/317

8. HTTP://wikipedia.org/wiki/’)KuBoe BeriecTBo

9. HTTP://wikipedia.org/wiki/’)Ku3Hb

10. HTTP://www.5ballov.ru/referats/preview/83784

11. HTTP://httpsu.ru/courses/3-referat.html

12.  http://kontur-map.ru/
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http://wikipedia.org/wiki/Жизнь
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http://kontur-map.ru/

5. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHMS YYEBHOM

TACIHATITAHBI

KoHTponmb ® oOIeHKa pe3yJabTaTOB OCBOCHHUS YYCOHOW HUCIIUTLIAHBI

OCYHICCTBIACTCA IMPCIIOAaBaTCIICM IIPpU ITPOBCACHUHN SaHﬂTHﬁ, TCCTUPOBAHUA, a

TAaKKC BBIITOJIHCHUA 06y‘-IaIOHII/IMI/ICH HWHANBUAYAJIbHBIX SaﬂaHHﬁ, ITPOCKTOB,

HUCCIIeI0OBaHUMH.

Pe3yabTarsl 00yyeHus

OcHoOBHBIC TOKA3ATEJIH
OLIEHKHU Pe3yJIbTATOB

DopMbI U METOABI
KOHTPOJISI M OLIEHKH

3HATD:
- Tematnueckuii
Marepuai Kypca

- 0 c(OpMHUPOBAHHOCTHU
MIPEACTABICHUH: O
MaTepUalbHOM €IMHCTBE MUPA,
3aKOHOMEPHOCTSIX U
II03HABAEMOCTH SIBJICHUHI
IIPUPOJIBI; O MECTE U 3HAUYCHUU
XMMHU B CHCTEME €CTECTBEHHBIX
HayK U ee pojM B 00ecrieyeHuu
YCTOMYMBOTO pPa3BUTHUSA
YeJI0BEYECTBA: B PEIICHUHN
MPOOJIEM YKOJIOTHUECKOH,
SHEPreTUYeCcKoil U MUILEBOM
0€30MacHOCTH, B Pa3BUTUU
MEULUHBI, CO3JJaHUU HOBBIX
MaTEepHAJIOB, HOBBIX HCTOYHHUKOB
SHEpruu, B 00ecreyeHuu
paloHaIbHOIO
IIPUPOJIOIIOIB30BAHHUS, B
(hopMUPOBAHUN MUPOBO33PEHUS
1 0011l KyJIbTYpbl YelloBeKa, a
TaKXKe HKOJIOTUIECCKU
000CHOBAHHOT'O OTHOIIEHUS K
CBOEMY 37J0POBBIO M IPUPOJHON
cpene;

- 00 OBJIa/IEHUU CUCTEMOM
XMMHUYECKHX 3HAaHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIArarome
MOHATHUSA(IOMOHUTENBHO K
CUCTEeMe MOHATHI 0a30BOT0O
YPOBHSI) - H30TOIbI, OCHOBHOE U
BO30YXICHHOE COCTOSTHUE
aToma, TMOpUIU3aIis AaTOMHBIX
opOuTasneil, XuMuIecKas CBsI3b
("o " u "m -cBA3B", KpaTHBIE
CBSI31),MOJISIPHAs KOHIICHTPALINS,
CTPYKTypHas popmya,
n3oMepus (CTPYKTypHas,
reomMeTpuueckas (Luc-TpaHc-
M30MEpHsI), THITBI XUMHYECKIX
peakuuii (romo- u
reTeporeHHble, 00paTUMbIE U
HEOOpaTUMBIE), PACTBOPHI
(MCTUHHBIE, TUCTIEPCHBIC

DOpMBI KOHTPOJIS:

YceTHBIN 01IpoC;
[TrceMenHsIi onpoc;
CamocrosiTenbHas paboTa;
[TpakTuyeckas pabora;
TecToBble 3a1aHUs.
MeTo1bl KOHTPOJIS:
Tekymmit KOHTPOJIb:
@pOHTaIBHBIN OIIPOC;
NunuBuyansHbIi onpoc;
Konrponsnas padora;
[IpoBepka KOHCIIEKTOB;
[TpoBepka cooOmieHui;
OueHrBaHME  BBITIOJIHEHUS
WHJUBUIYTBHBIX 33JIaHUN;
[IporpamMmmupoBaHHBII
KOHTPOJIb.




CUCTEMBI ), KPUCTAJUIOTUIPATHI,
CTENeHb JUCCOLIUALNH,
3JIEKTPOJIN3, KPEKHUHT,
pudOpPMUHT); TEOPUH U 3aKOHBI,
3aKOHOMEPHOCTH,
MHPOBO33PEHYECKUE 3HAHUS,
JeXallue B OCHOBE TOHUMAaHUS
MPUYUHHOCTU U CUCTEMHOCTH
XUMHYCCKUX SBICHUIH,
COBpPEMEHHBIE MTPE/ICTABICHUS O
CTPOCHHUH BEIlleCTBA HA
aTOMHOM, MOJIEKYJISIPHOM U
HaJIMOJIEKYJIIPHOM YPOBHSIX;
MIpe/ICTaBJICHHS O MEXaHHU3Max
XUMHYECKUX PEAKIUH,
TEPMOAMHAMHUYECKUX U
KUHETHYECKUX
3aKOHOMEPHOCTSX UX
MPOTEKAHUS, O XUMHUYECKOM
PaBHOBECHUH, TUCTIEPCHBIX
cucTeMax, (paKTOIOTHYECKUE
CBEJICHUS O CBOMCTBAX, COCTaBe,
MOJIy4eHUHU U 0e30MacHOM
HCMOJIb30BAHUHU BAKHEUIIINX
HEOPTaHUYECKUX U
OpPTaHHYECKUX BEIIECTB B OBITY
Y IPAKTHUYECKOM 1eATeTbHOCTH
YesloBeKa; OOLINX HAayYHBIX
MPUHIUIIAX XUMHUYECKOTO
MIPOU3BOJICTBA (HAa pUMeEpe
MPOU3BOJICTBA CEPHOM KUCIOTHI,
aMMHaKa, METaHoJIa,
nepepaboTku HedTH);

- 3HATh O BJIQJICHUH OCHOBHBIMU
METOJaMHi Hay4YHOT'O [TO3HAHMS
BEIIECTB U XUMUYECKUX
siBIIeHU(HaOMI0IeHIE,
W3MEPEHHE, SKCIIEPUMEHT,
MOJICTTUPOBAHUE);

YMETh:

- BBISIBIIATh XapAaKTEPHBIE
MPU3HAKU U B3aUMOCBS3b
W3yYECHHBIX MOHITUH,
MIPUMEHATH COOTBETCTBYIOIINE
TOHSITHS TIPU ONTUCAHUH
CTPOEHUS U CBOMCTB
HEOPraHWYECKUX U
OPraHMYECKHUX BEIIECTB U UX
MPEBPAILICHUH; BBISIBISATH
B3aHMOCBSI3b XUMHUYECKUX
3HAHWUH C HOHITHSIMH U
MPEICTABICHUSMU IPYTUX
€CTECTBEHHOHAYYHBIX




MPEAMETOB;
- HCIMOJIb30BaTh HAMMEHOBAHUS
XUMHYECKUX COCIUHEHUN
MEXyHapOJHOI0 COr3a
TEOPETUYECKON U MPUKIIATHOU
XUMUU U TPUBUAJIbHBIC
Ha3BaHUs BEIECTB,
OTHOCSILUXCS K U3yYEHHBIM
KJIacCaM OpPraHUYeCKUX U
HEOPraHUYECKUX COETMHEHMUI;
KCIIO0Jb30BaTh XUMUYECKYIO
CUMBOJIMKY JJI1 COCTaBJICHUS
(hopMyJT HEOPraHMIECKHUX
BEILIECTB, MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BepHYTHIX,
COKpAIIICHHBIX U CKEJIETHBIX )
(hopMyIT OpraHNIEeCKUX
BEILIECTB; COCTABIISATh YPaBHEHUS
XUMUYECKUX PEAKUUN U
PacKphIBaTh UX CYIIHOCTb:
OKHCIIUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHMA
MIOCPEICTBOM COCTaBJICHUS
3JIEKTPOHHOTO OajaHca 3THX
peaKkLuii; peakuii HOHHOTO
oOMEHa IyTeM COCTaBJICHUS UX
MOJIHBIX ¥ COKPAILIEHHBIX
VOHHBIX YPABHEHUH; peaKui
TUAPOIN3a, PEaKIUn
KOMILIEKCOOOpa3oBaHus (Ha
MpUMeEpE T'UIPOKCOKOMIUIEKCOB
[IMHKA ¥ AJIIOMUHUA);
MOATBEPKIATh XapaKTEPHbIE
XUMHYECKHE CBOMCTBA BEUIECTB
COOTBETCTBYIOIIMMHU
AKCTIEPUMEHTAMH U 3aITUCIMU
YPaBHEHUN XUMUYECKUX
pEeaKIHnii;

-yCTaHaBIIUBaTh
MIPUHAJICKHOCTh N3YUYEHHBIX
HEOPraHUYEeCKHUX U
OpPTraHUYECKUX BEIIECTB K
ONpeJIeJICHHBIM KJaccaMm 1
rpyIIaM COeANHEHUH,
XapaKTEePU30BaTh UX COCTAB U
BaXHEHIITE CBOMCTBA;
ONPENIEHATh BUJIbI XUMUUECKHUX
cBs3el (KOBaJeHTHAs, MOHHAS,
MeTaJTn4ecKasi, BOJOPOIHas),
THUIIBI KPUCTAJUTAYECKHUX
PELIETOK BEUIECTB;
KJIACCU(PUITUPOBATh XUMUUECKHE




peaKiuu;
-IPOBOAUTH PACYETHI IO
XUMHAYECKUM (hopMyJIam U
YPaBHEHUSIM XUMHUYECKUX
peaKuuii C HCIIOJIb30BAHUEM
(bu3MYeCKUX BEIMYUH,
XapaKTEepU3yIOLINX BELIECTBA C
KOJINYECTBEHHON CTOPOHBI:
Macchl, 00bemMa (HopMaIbHbIE
YCIIOBHS) ra30B, KOJIMYECTBA
BELIECTBA; UCII0JIb30BATh
CHCTEMHbIE XUMUUECKUE 3HAHUS
JUISL IPUHSTHS PEILICHUH B
KOHKPETHBIX JKU3HEHHBIX
CUTYAaIHsIX, CBA3aHHBIX C
BEIIECTBAMH U UX
MPUMEHEHHUEM;

- TUIAHUPOBATH U BBHITIOIHATH
XUMHUYECKUU
SKCIIEPUMEHT(IIPEBPALLICHUS
OpPraHUYECKUX BELIECTB IIPU
HarpeBaHuu, MOJyYeHUE
STUJICHA U U3yUYEHUE €ro
CBOICTB, KQUCCTBCHHBIC
peaKIy Ha aJabAerHIbl,
Kpaxmall, YKCYCHYIO KUCIIOTY;
JieHaTypalus OeJIKOB IpU
HarpeBaHWH, [IBETHBIC PEAKIIUU
0€JIKOB; MPOBOANUTH PEAKLIUU
HMOHHOTO 0OMEHa, OTIPEIETSATh
Cpelly BOOHBIX PaCTBOPOB,
KaueCTBEHHbIE PEAKIINH Ha
cyabdar-, kapOoHaT- U XJIOPUA-
AQHMOHBI, HA KATHOH aMMOHWS,;
pelaTh SKCIepUMEHTaIbHbIE
3a1a4u 1o remaMm "Mertamibl" U
"HemeTanns") B COOTBETCTBHH C
MPaBUIIAMU TEXHUKH
6€30IacHOCTH IIPpU OOPAILEHUH C
BELIECTBaMU U Ja0OPaTOPHBIM
000pyI0BaHUEM; TIPEJICTABIIATH
pe3yNbTaThl XUMUYECKOTO
SKCIEpUMEHTa B JopMe 3arncu
YPaBHEHU COOTBETCTBYIOIINX
peakiuii u GopMyIMpOBaTh
BBIBOJIbI HA OCHOBE ATHX
pe3yJIbTaTOB;

- aHaJIM3UPOBATH XMMHUUYECKYIO
nH(pOpMaIIHIO, TIOTYYaeMyI0 U3
Pa3HbIX HCTOYHUKOB (CPEACTB
MaccoBO nH(pOpMaIIUHU, CETh
WHuTepHer u apyrue);




-co0I0AaTh MpaBuIa
9KOJIOTMYECKHU 11eIeCO00pa3HOro
IIOBE/ICHU B OBITY U TPYJOBOM
JeSITeNIbHOCTH B LIETISX
COXPAHEHHUS CBOETO 370POBbs U
OKpYKarolle mpupoIHOM
CpE€llbl; YUUTHIBATh ONACHOCTH
BO3JICHCTBUS Ha JKUBbHIE
OpPraHU3MBbI ONPEEIIEHHBIX
BELIECTB, IOHUMAs CMbICIT
MoKa3arelis IpeaesibHON
JOMYCTUMON KOHIICHTPAIUH;
-HCIIOJIb30BaTh MPUOOPETEHHBIE
3HAHUS U YMEHHUS B
MIPaKTUYECKON AESITETbHOCTU U
MTOBCETHEBHOM >KU3HU IS
-00BSICHEHUSI XUMHUYECKHUX
SIBJICHUH, IPOMCXOSIIUX B
pupoe, ObITY U Ha
IIPOU3BO/JICTBE;

- OIpEeJIEIeHNUS] BO3MOXKHOCTHU
MIPOTEKAHUS XUMHUYECKUX
MIPEBPALICHUH B pA3TUUYHBIX
YCIIOBUSIX U OLICHKH MX
MOCIIEACTBUH,

-3KOJIOTUYECKH I'PAMOTHOTO
MOBE/ICHUS B OKPYXKAIOIIei
Cpele, - OLIEHKH BIIUSHUSA
XMMHYECKOT0 3arpsA3HEHUS
OKpYKaroIIei cpeabl Ha
OpraHM3M 4Y€JIOBEKa U Jpyrue
YKUBBIE OpraHU3MBl;

- 6e30MmacHOro o0palleHus ¢
TOPIOYUMH ¥ TOKCHYHBIMU
BEIIECTBAMH, J1a00OPaTOPHBIM
o0opyI0BaHUEM;

- IPUTOTOBJIEHUS] PACTBOPOB
3a/laHHOM KOHLIEHTPALUU B OBITY
U Ha NPOU3BOJICTBE;

- KpUTHUYECKOMN OIIEHKH
JIOCTOBEPHOCTH XUMHUYECKON
nH(pOpMalNHY, TOCTYyMAIOIEN U3
Pa3HbIX HCTOYHUKOB.




