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1. IlosicHuTe/IbHASA 3aNIUCKA

PabGouast mporpamma mo y4deOHOMY TpeaMeTy «XHUMHs» YTIyOJIeHHOTO
ypoBHsI cpemnero obmero oOpaszoBanus ['AOY CO «Jluneit-uarepnatr 64»
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSMHU:
° ®denepanpbHoro 3akoHa oT 29 ngekabps 2012 roma Ne 273-d3 «O06
obpazoBanuu B Poccuiickoit deaeparuny;
o npukaza Munnpocsemenus ot 22.03.2021 Nell5 «OO0 yTtBepxaeHuu
[Topsinka opraHW3alii M OCYIIECTBICHUS OOpPa30BATCIBHON JESITEIBHOCTH TIO
OCHOBHBIM  00IIe0o0pa3oBaTeNbHBIM ~ IporpaMMaM  —  00pa3oBaTeIbHBIM
nporpaMMaM Ha4ajbHOTO OOIIEro, OCHOBHOTO OOIIEr0 M CpPEAHEro OOIIero
00pazoBaHUs»;
o npukaza MunnpocBenienuss Poccun ot 23.11.2022 Ne 1014 «OG6
yTBepXKJIeHun (denepanbHO 00pa3oBaTENbHON MPOrpaMMbl CPEIHEro OOIIEero
00pa3oBaHUY;
o denepalibHOTO TOCYJAPCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa CPEIHETO
oOmrero oOpazoBanus, yTBep:kaEHHOr0 npukasoM [lpuka3 Munobpuayku Poccun
ot 17.05.2012 1. Ne 413 (c u3MEHEHUSAMHU U JAOMOJHEHUsIMU OT: 29 nexabps 2014
r., 31 nexabps 2015 r., 29 utons 2017 r.);
o «Crparerueii passutus Bocniutanusa B Pocculickoit denepanuu Ha MEepUo/T
no 2025 roma», yrtBepxkiaeHHouW Pacnopspkenuem IlpaBurensctBa Poccuiickoit
Oenepanyu ot 29 mas 2015 roga Ne 996-p;
o Canutapnusie npaBusia CII 2.4.3648-20 "CaHuUTapHO-31IUIEMHOIOTHYECKUE
TpeOOBaHMS K OpraHU3AIMIM BOCIUTAHUS M OOY4YEHUS, OTABIXa U O30POBIICHUS
JeTed W MOJOIEKH'",  YTBEpKJCHHBIMH  IIOCTAHOBIEHHEM [ J1aBHOrO
TOCYJapCTBEHHOTO CaHUTApHOTO Bpauda Poccuiickoit Deaepammu oT 28 CEHTIOPS
2020 roma Ne 28;
o Canurtapnbie mnpaBuina u HopMbl CanlluH 1.2.3685-21"T'uruenunueckue
HOpPMAaTUBBI M TPeOOBaHUA K 00eCleueHn0 0€301macHOCTH U (WiM) O€3BpEIHOCTU
JUIsl 4eyioBeka (HakTOpoB cpeabl oOuTaHus", YTBEP)KIEHHBIE IOCTAHOBIIEHUEM
['maBHOTO rocyaapCTBEHHOro0 caHuTapHOro Bpada Poccuiickoit ®denepanuu oT 28
aaBaps 2021 roma Ne 2;
o OOII COO I'AOY CO «JIuuei-uarepHat 64»;
o Pa6oueit mporpammel Boctiutanusi TAOY CO «Jluneii-unrepHat 64»;
o @denepanbHblii  TEpeUeHb DJIEKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB,
JONYIIEHHBIX K MCIHOJIb30BAHUIO NPHU PEATU3ALUU HMEIOIINX TOCYyAapCTBEHHYIO
aKKpeIuTalrio 00pa3oBaTeNbHbIX NPOrpaMM HaYyalbHOrO OOIIEro, OCHOBHOTO
oOmiero, cpegHero  oOmEero  o0Opa3oBaHUsA,  YTBEPXKACHHBIM  IPHUKA30M
Munnpocenienust Poccun ot 02.08.2022 Ne 653

o @denepasibHbIl  TepeYeHb  YYEOHHMKOB,  YTBEPXKICHHBIM  MPUKA30M
Munnpocsenienus ot 21.09.2022 Ne 858
J ydyeOHble MOCOOHs, KOTOpPbIE BBIIYCKAIOT OpraHU3alUud U3 IEpeyHs,

yTBEPXKJIEHHOTO npukazoM Munoopraayku ot 09.06.2016 Ne 699



1.1. O0mas xapakTepucTHKAa y4e0HOro mpeamMera «XuMus. YTJIyOJeHHBIH
YPOBEHb»

XvUMHA HAa YpPOBHE yriyONEHHOrO HM3y4YeHHUS 3aHHMAeT Ba)KHOE MECTO B
CHUCTEME €CTECTBEHHO-HAy4yHOTO oOpa3oBanus ydammuxcs 10-11 kmaccos.
W3yuenue mnpeamera, peald3dyemMoe B YCIOBUSIX JU(PHEpPEHIIMPOBAHHOIO,
npodUILHOTO OO0Yy4YeHMS, NPHU3BAHO OOECIEeUnuTh O00IIc00pa3oBaTEIbLHYI0 U
OOILEKYJIBTYpPHYIO TMOJTOTOBKY BBIIIYCKHUKOB IIKOJIbI, HEOOXOJIUMYIO JJif
aJlanTalyy UX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU B COLIMYME, a TaK¥Ke IS
POJOJDKEHUS 00y4YeHUsi B OpraHu3alusx NpodeccHoHanbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SBJISIETCS] OJJHON M3 TPUOPUTETHBIX AUCIUIUIMH.

B mporpamMe mno XUMUM Ha3zHAYeHUE TMpeaMeTa «XUMHs MOIydaeT
NOJpOOHYI0  MHTEpPIPETAlHI0 B  COOTBETCTBUM C  OCHOBONOJIATralOIIUMU
nosoxkeHussiMu ®I'OC COO o B3auMOOOYCIOBIECHHOCTH LENEH, COAEp KaHUS,
pe3ysbTaToB O0yueHUs U TpeOOBaHMI K YPOBHIO IOJATOTOBKH BBIMTYCKHHKOB.
CBHUETENBECTBOM TOMY SIBJISIFOTCA CJEAYIOIIME BBINOJIHSAEMBIE MPOrPaMMOM 10
XUMHUH (PYHKIHU:

. UH(OPMAIIMOHHO-METOAMYECKAsl, peanu3anus KOTOpol  obOecrieunBaeT
NOJIyYeHHUE TMPEJCTaBICHUS O LEJAX, COAECpPHKAHUU, OOIIel cTpaTeruu oO0y4yeHus,
BOCIIUTAHUSI M Pa3BUTHUsSI OOYYAIOUIMXCS CPEICTBaMH IMpeAMeTa, M3y4aemMoro B
paMKax KOHKPETHOTO MPOQuIs;

o OpraHU3alMOHHO-IUIAHUPYIOLIAs, KOTOpasi MPEeAyCMaTPUBAET OINPEACIICHHE:
IOPUHILIUIIOB CTPYKTYpPUPOBAHUA W TIOCIEAOBATEIBHOCTH M3YyUEHHUS YueOHOro
MaTepuaia, KOJUYECTBEHHBIX M KAUYECTBEHHBIX €r0 XapaKTEpPUCTHUK; MOIXOJ0B K
(GOpMHUPOBAHUIO COAEPKATETHLHOM OCHOBBI KOHTPOJISL M OLEHKA 00pa30BaTeNIbHbIX
JOCTHKEHUM 00yJaronuxcs B paMKax MTOTOBOW arTecTaluu B (OpMe €IUHOTrO
roCyapCTBEHHOTO 9K3aMEHA M0 XUMHH.

[Iporpamma mJist yrityO0JIEHHOTO N3YUYEHUSI XUMUU:

. yCTaHaBJIMBAET MHBAPUAHTHOE MPEIMETHOE COepKAHUE, 00513aTebHOE IS
U3Y4YEHUSl B paMKax OTIEIbHBIX Mpoduiiel, mperycMaTpUBaeT paclpeeieHue u
CTPYKTYpUPOBaHME  €ro MO  KjaccaM, OCHOBHBIM  COJEpKaTeIbHbIM
JMHUSM/pa3ieniaM Kypca;

o 1a€T MPUMEpPHOE pacrpeesieHue y4eOHOrO BpEMEHHU, PEKOMEHIyeMOro AJis
W3YUYCHHUS OTNICJIbHBIX TEM;
. npeajiaraeT  MPUMEPHYI0  MOCJIEIOBATEIbHOCTh  HM3YYEHHS  Yy4eOHOro

Marepuana ¢ Yy4ETOM JIOTUKH TIOCTPOCHHS Kypca, BHYTPUIPEAMETHBIX U
MEKIPEMETHBIX CBSI3CH;
J naéT METOAMYECKYIO HHTEPIIPETALIMIO [IEJIeH U 3a/1a4 H3yUYCHHS MTPeIMETa Ha
yIIIyOJIIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEITHETO
oOmiero  oOpa3oBaHUs, COJCPKATEIBHOM  XapaKTEPUCTUKU  IUIAHUPYEMBIX
PE3yJIbTAaTOB OCBOEHHSI OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBI CPETHETO OOIIEr0o
o0pa3oBaHusi (JINYHOCTHBIX, METANPEAMETHBIX, IPEAMETHBIX), a TAKKE C YIETOM
OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATENLHBIX ACUCTBHNA OOYYaroOLIErocss 10
OCBOCHUIO COJICP)KaHHUs TIPEIMETA.

[To BceM Ha3BaHHBIM MO3UIMSAM B MPOTPAMME MO XMMHUH IPEIyCMOTpEHa

MNpEEMCTBCHHOCTb C O6y‘ICHI/ICM XM Ha YpPOBHEC OCHOBHOI'O O6HICFO
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oOpazoBanmsi. 3a TmTpemenaMd  yYCTAHOBJICHHOW MPOTPAaMMOM 1O  XUMUU
00s13aTeNbHON (MHBApUAHTHON) COCTABIIAIONICH COAEpKaHHS Y4eOHOTrO Mpeamera
«XuMHus» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapHUaTHBHON COCTaBIISIOIIEH,
KOTOpasi JAOJDKHA OMNPEIEIAThCS B COOTBETCTBUU C HANPABICHHUEM KOHKPETHOI'O
npoduss 00yueHus.

B cootBerctBuM ¢ KoOHuentyalbHbiMU mnosiokeHusmMu PIOC COO o
HAa3HAUYEHUU TMIPEAMETOB 0a30BOro u YIIyOJEHHOrO YpOBHEM B CHUCTEME
nuddepeHIupoBaHHOTO OOYyYEHHsS HAa YPOBHE CpEAHEro oOIIero ooOpa3oBaHMUs
XUMHUSI Ha YpOBHE YIUNIYOJIEHHOIO U3Yy4YEHUsI HaNpaBieH Ha peau3aluio
IPEEMCTBEHHOCTH C  MOCIEAYIOIIUM  3TaloM  TOJYyYEeHHUS]  XUMHUYECKOIO
o0pa3oBaHMsi B paMKax M3y4YeHHUsS CIELUUATbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHYECKHUX JUCHUIUIMH B By3aX U OpraHU3AIMSIX CpeIHEero npogecCHoHaIbHOrO
oOpazoBanusi. B 9Toil cBs3M wu3yueHue mnpeamera «XUMHsSD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO HAa paclIMpeHHe W  YIUIyOJIGHHE TEOpPETUYECKOM U
MPAKTUYECKON MOJATOTOBKUA OOYYaroIIMXCsl, BEIOPABIIMX OMPECIEHHBIN MPOpHIIb
00y4eHHs1, B TOM YHUCJIE C IEPCIIEKTUBON MOCIIEAYIOMIETO MOJIyYeHUsI XUMHUUYECKOTO
o0Opa3oBaHMs B OpraHuzanusax npodeccuonansHoro oopasoanus. Hapsany ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk MmIaHUPYEeMBIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrPaMMBI CpeHero oO0IIero oOpa3oBaHUs
U3yyeHue ImnpeamMera «XUMHUS» OPUEHTUPOBAHO TAaKXKE Ha pelieHue 3aaad
BOCIIUTAHUSI U COLIMAJIILHOTO Pa3BUTHs OOydarolmxcs, Ha GOpMHUpPOBAHUE y HHUX
OOIIEMHTEIUICKTYAJIbHBIX YMEHUH, YMEHUN palMoHaNIM3alMu y4eOHOro Tpyla U
0000IIEHHBIX CHOCOOOB  JIESITENIbHOCTH, HMMEIOIUX  MEXIUCIUILUIMHAPHBIN,
HAJIPEIMETHBIN XapaKTep.

CocTaBnsomyUMy NpeAMeTa « XUMUSD» Ha YPOBHE YIIIyOJIEHHOTO M3y4eHUs
ABIIAIOTCS  yriiyOn€HHble Kypcbl — «Opranuueckas xumus» u  «OOmas u
Heopranuyeckas xumus». [Ipu onpeneneHuu moaxoa0B K 0TOOpY M CTPYKTYpPHOU
OpraHu3allMM COJEP)KAHHUSI 3THX KypCOB B IIporpamMMme IO XHMHH 32 OCHOBY
npunatel nonoxkeHuss GI'OC COO o paznuumsx 0a30BOro u yriryOoiaéHHOTro
YPOBHEHN U3YUYECHHUS IIPEIMETA.

OcHoBy conepxaHusi KypcoB «Opranuueckas xumus» u «OOmas wu
HEOpraHWYeCcKass XHMHS» COCTABISIET COBOKYIHOCTh IPEAMETHBIX 3HAHUU U
YMEHUH, OTHOCSIIUXCSA K 0a30BOMY YpOBHIO M3Yy4EeHHS MpeAMeTa. JTa CUCTEeMa
3HaHUN TIOJy4aeT ONpeneNiEHHOE TEOPETUUYECKOE JIOMOJIHEHHE, I03BOJISIOINIEE
OCO3HAaHHO OCBOMTH  CYHIECTBEHHO OoybIIUiA 00BEM  (HaKTOJIOTUYECKOIO
Marepuana. Tak, Ha yriayOn€HHOM YpOBHE H3YyYEHHMsS MpeaMera obecreueHa
BO3MOXXHOCTh 3HAQUMTEJILHOTO YBEJIMYEHUS OObEMA 3HAHMM O XUMHUYECKHX
AJIEMEHTaX W CBOWCTBAaX MX COCAMHEHMI HAa OCHOBE PACIIMPEHHs U YTIIyOJIeHUs
IPEACTABICHU O CTPOEHUHM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSX
IPOTEKaHUS PEAKLUH, pACCMATPUBAEMBIX C TOYKH 3PEHHSI XUMUYECKOW KMHETUKU
u TepMmoauHamuku. WM3ydenume mnepuonnueckoro 3akoHa u Ilepmommueckon
CUCTEeMbl  XMMHMYECKHX  DJIEMEHTOB  0Oa3upyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKHUX IMPEJCTABICHUSAX O CTPOEHUU aToMa. XHMHYECKasi CBS3b
OOBSACHSIETCS C TOUKH 3PEHHSI SHEPTETUUECKUX U3MEHEHHH Mpu €€ 00pa3oBaHUM U
pa3pylIeHUH, a TaKXKE C TOYKU 3PEHHUS MEXaHM3MOB €€ oOpazoBaHus. M3yuenue
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TUNIOB ~ peakuud  JomojHseTcss  (GopMHpoBaHHMEM  MpEACTaBICHHN 00
AIIEKTPOXUMHUYECKUX MPOIECCaX U DIEKTPOJIN3E PACIIaBOB U PACTBOPOB BEIIECTB.
B kxypce opranmdeckoil XUMUU NPU PACCMOTPEHHM PEAKIIMOHHOW CHOCOOHOCTH
COEIMHEHU yaemnseTcss 0coboe BHUMaHHE BOIIPOcaM 00 3JEKTPOHHBIX 3PdeKTax,
0 B3aMMHOM BJIMSIHUU ATOMOB B MOJIEKYJIaX U MEXaHU3MaxX peaKluil.

Oco0oe 3HaueHHEe UMEET TO, YTO Ha COAEpPKAHUE KYpCOB XUMHUU
yriay0inEHHOTO YPOBHS M3YUYE€HHUS JUUIsl KJIACCOB OIPEEIEHHOT0 poduis (TIaBHbIM
o0pa3oM Ha HUX CTPYKTypy U XapakTep J[ONOJHEHUH K o0meil cucreme
IPEIMETHBIX 3HAHMUI1) OKa3bIBAIOT BIMSHUE CMEXKHBIE IIpeaMeThl. Tak, Hanmpumep,
B COJEpKAaHUM IpEeIMETa JJIs KJIaCCOB XUMHUKO-(PU3NYECKOro mnpoguis 0osblioe
3HaueHue OyayT MMETh 3JEMEHTBl Y4eOHOro marepuaia no obmei xumuu. Ilpn
U3yYCHUU IMpEJAMETa B JIaHHOM Cllydae akKIeHT OyaeT ciellaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOIHOCTh 3aKOHOB U TEOPHUIl B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJIsIpHasi Teopus (MOJEKyJsipHas Teopusi B (DU3HKE), 3aKOHBI COXPAHEHUs
Macchl U SHEPruM, 3aKOHBl TEPMOJUHAMHUKH, 3IIEKTPOJIM3A, MPEACTABICHHUS O
CTPOCHHH BEILIECTB U JIPYTOE.

B To xe BpeMs B colep)KaHUU TMpeAMeTa JJii KIACCOB XHMHKO-
ouosiorudeckoro npoduist OOJIbIINNA yIaeabHbIH BeC OyJIeT MMETh OpraHuyYecKas
xumusi. B 3TOM ciydae mpenoctaBisieTcss  BO3MOXHOCTb A Oosee
OOCTOSITEILHOTO ~ PAaCCMOTPEHMsSI  XMMHYECKOM  OpraHu3aluyd  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOJAT, K IpUMEpPY, TaKue
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMIH[IbI, OCNKH, YIJIEBOABI, HYKJIECHHOBBIC
KUCIOThI U apyrue. IIpu 3ToM 3HaHUS O cOCTaBe M CBOMCTBaxX IpeICTaBUTENEH
OCHOBHBIX KJIACCOB OPraHMYECKHUX BEILIECTB CIIy’)KaT OCHOBOW Ul W3y4EHHUs
CYILIHOCTHU MPOLECCOB (POTOCUHTE3A, JbIXaHUS, MUIEBAPECHUS.

B mnmane ¢opMupoBaHus OCHOB HAay4YHOTO MHPOBO33PEHHS, OCBOCHUS
oOLIeHaYYHBIX METOAOB MMO3HAHUS U OMbITa MPAKTUYECKOTO MPUMEHEHHUS HAyUHBIX
3HaHUU HW3y4YeHHE MpeaMeTra «XUMHs» Ha yriayOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C YYEOHBIMH MpEAMETaMH, BXOISIIMMHU B COCTaB
npeaMeTHbIXx obnacteit «EcTecTBeHHO-HayuHBIEe TpeaMeThl», «Martematuka u
uHpopMaTuka» 1 «Pycckuil sI3bIK U TUTEPATYpPa».

1.2. ean yuyeOHOTr0o npeamera « XuMus. Yray0JeHHbII YPOBEHb)

[Ipu wu3yueHun y4yeOHOro mnpeamera «XUMHS» Ha YIrIIyOJIEHHOM YpOBHE
TaK)Ke, KaKk Ha YPOBHE OCHOBHOT'O M CpefHero oOiero oopasoBaHus (Ha 0a30BOM
YPOBHE), 3a7aueil MepBOCTENEHHON 3HAYMMOCTH SIBJISETCS (OPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak o00JacTH COBPEMEHHOIO0 €CTECTBO3HAHHUA, MPAKTHYECKOU
JEATEIIbHOCTH Y€JIOBEKa U OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. Pelienue
TOW 3a7aun Ha YIIyOJIEHHOM YPOBHE U3Y4YEHHUS TMpeAMeTa Ipearnosaraet
pean3alMIO TAKUX LIEJIEH, KaK:

o dbopMHUpoBaHUE TPEACTaBICHUN: O MaTepuaJbHOM €AUHCTBE MHUDA,
3aKOHOMEPHOCTSX U [T03HABAEMOCTH SIBJIEHUW MPUPOBL, O MECTE XUMHUH B CUCTEME
€CTECTBEHHBIX HayK U e€ BeIyllel poju B 00€CleueHUHU YCTOMYMBOTO Pa3BUTHS
YeJIOBEUECTBA: B PEIICHUU NPOOJIEM SKOJOTUYECKON, SJHEPIeTUUECKON U MUIIEBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAaHUM HOBBIX MaTe€pHalOB, HOBBIX
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UCTOYHUKOB SHEPrUH, B OOECIEUYCHUU PAIMOHAILHOTO IPHUPOJIONOIL30BaHUS, B
(GOpMUPOBAHUM MHPOBO33PCHUS H OOMIEH KyJIbTYphl 4YEIIOBEKa, a TaKkKe
9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JIOPOBBIO M IMPUPOIHON
cpene;

J OCBOGHHE CHUCTEMBbl 3HAaHWH, JEKANMX B OCHOBE XHUMHYECKOH
COCTaBIISIIONIEH ECTECTBCHHO-HAYYHOW KapTUHBI MHUpa: (QyHIaMEHTAIbHBIX
MOHSITHUI, 3aKOHOB M TEOPUH XHWMHHU, COBPEMEHHBIX IMPEACTABICHUI O CTPOCHHU
BEIleCTBA HAa  pPa3HBIX YPOBHAX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HAJIMOJICKYJIIPHOM, O TEPMOJIUHAMHYCCKHX M KHHETHYCCKHX 3aKOHOMEPHOCTSIX
NPOTEKAHUS XUMUYCCKUX PEAKIMH, O XHUMHYECKOM PaBHOBECHH, PAacTBOpax M
JUCTICPCHBIX ~CHUCTeMaX, 00 OOmUX HAay4YHBIX MNPUHIUIAX XUMHUYECKOTO
IIPOM3BOICTBA;

J dbopMupoBanue y 00ydaromuxcst OCO3HAaHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMUYECKUX 3HAHHUU Il OOBSICHEHUS KIIFOUEBBIX
uae u mpobJeM COBPEMEHHOW XWMHUU, I OOBSICHEHHUS W MPOTHO3WPOBAHUS
SIBIICHUH, WMEIOIIUX ECTECTBCHHO-HAYYHYIO MPHUPOAY; TPAaMOTHOTO pPEIICHUS
po0JieM, CBSI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHUS, aHAIN3A U OICHKHU C TIO3HIIHIA
DKOJIOTUYECKON ©€30MacHOCTH TOCIEACTBUN OBITOBOW U TMPOU3BOJCTBEHHOMN
NESATCIIBHOCTH  YEJIOBEKa, CBSI3aHHOM C  XUMHUYECKUM  IPOU3BOJICTBOM,
UCIIOJIb30BaHUEM M ITEPEPadOTKOI BEIICCTB;

o yriyOJICHHE TIPEICTABICHUA O HAYYHBIX METOJIaX IMO3HAHUS, HEOOXOIMMBIX
JUIST TIPHOOpPETECHUsT YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB M OOBSICHCHHS
XUMHYCCKHX SBJICHHHA, WMEIONIMX MECTO B TPUPOJE, B MPAKTHICCKOU
JIESITEIIbHOCTH 1 TIOBCETHEBHOM JKU3HH.

B mnane peanuzanmu mepBOOYEPEAHBIX BOCIUTATEIBHBIX M Pa3BHUBAIOIINX
(GYHKIIUI TIEJIOCTHOW CHUCTEMBI CPEIHEro o0Iero oOpa3oBaHUs MPH H3yYCHUH
npenMera «XuMHUS» Ha  yrayOJI€HHOM  ypoBHE 0COOYI0  aKTyalbHOCTh
PUOOPETAIOT TaKUE IENH U 33/1a4H, KaK:

J BOCIIUTaHHE YOSIKIECHHOCTH B TIO3HABACMOCTH SIBJICHUM MPUPOIBI, YBAKCHUS
K TIPOIIECCY TBOPYECTBA B 00JIACTH TCOPETUUYCCKUX M MPHKIATHBIX MCCIICIOBAHUN
B XHMHH, (OPMHUPOBAHUE MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH,

J pa3BUTHE MOTHBAIMM K OOYYCHHIO W T[IO3HAHHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJII0O M CAaMOBOCIUTAHHIO HA OCHOBE YCBOCHHS OOIIEYEIIOBEYECKUX
LICHHOCTEH;

o pa3BHUTHE IMO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTyAIbHBIX M TBOPYECKUX
CroCcoOHOCTEH 00y4Jarommxcs, (GOPMUPOBAHUE Y HUX CO3HATEIHLHOTO OTHOIICHUS K
caMOOOpa30BaHUIO M HEMPEPHIBHOMY OOPAa30BaHUI0 KaK YCIOBUIO YCHEITHON
po(heCCHOHATLHOM M OOIIECTBEHHOMN JESTEIIbHOCTH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO M IOTPEOHOCTH B 30POBOM 00pase KU3HH;

J dbopMUpOBaHHEe YMEHWUH U HABBIKOB Pa3yMHOTO MPHPOIOTOIL30BaHUS,
pa3BUTHE DSKOJOTHYECKOW KYJIbTYphl, NPUOOPETEHHE OMbITa OOIICCTBEHHO-
MIOJIE3HOM IKOJIOTUIECKON JCSITETbHOCTH.



1.3. MecTto y4yeOHOro npeamera «XumMus. Yrjy0JieHHbIH YPOBEHb» B Y4eOHOM
IUIaHe

PaGouas mporpamma paccuntana Ha 3 yaca B Henento, 102 gaca B rog B 10-m
knacce u 102 yaca B roa B 11-M knacce (u3 pacuera Ha 34 yueOHbIX Heaenn), 204
yaca 3a ypOBE€Hb 00pa30BaHMUsI.

2. Conep:xxanmne yueOHOro npeamera « XuMus. Yriay0JIeHHbI YPOBEHb)

10 kiace
OPI'AHUYECKASA XUMUSA
Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpenMer © 3HaYeHUWE OPraHUYECKOM XUMHH, MPEACTABICHHE O
MHOT000pa3uy OPraHUYECKUX COCAMHEHUIA.

DJIEKTPOHHOE CTPOCHHME aroMa YTriepoaa: OCHOBHOE M BO30YXXIAEHHOE
COCTOsIHMA. BaneHTHple BO3MOXKHOCTHM aTroMa yriepoaa. XUMHUYEeCKas CBA3b B
OPTraHMYECKUX COCOUHEHHUSX. Tumpl TUOpUAM3AUMU aATOMHBIX OpOuTanen
yraepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIGHTHOM CBSI3H (OOMEHHBIN U JOHOPHO-
aKuenTopHblid). Tumbl TepeKkphIBaHUS AaTOMHBIX OpOUTallel, G- U T-CBS3U.
OpunapHasi, JBOMHAs U TpoiHasa cBA3b. CrOCOOBI pa3pbiBa CBsI3€H B MOJIEKyJax
oprannyeckux BeniecTB. [loHaTne o cBOOOAHOM paaukaie, HykiIeopuie u
anexTpodue.

Teopus cTpoeHuss opraHuueckux coenuHenuit A.M. bytnepoBa wu

COBPEMEHHBIE MPEJCTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUH CTPOECHUS
OpraHUYEeCKUX COEIUHEHUU. MOJIeKyJsipHbIE U  CTPYKTYpHbIE  (OPMYJIBL.
CtpykTypHble GOpMyJbl pa3IUYHBIX BHUIOB: Pa3BEPHYTas, COKpalIEHHa,
ckenerHass. M3omepus. Buabsl u30Mepun: CTPYKTypHas, HOPOCTPAHCTBEHHAs.
OnexTpoHHbIe 3G(HEKTH B MOJIEKYJIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIN
U Me30MEepHBI 3 HEKTHI).
[IpencraBinenne o KiaccUpUKalMKM OpraHudyeckux BemiectB. [lonsrue o
¢dbynkuonansHOU rpymnmne. 'omonorus. 'omonorndeckue psanpl. CuctemMaruyeckas
HOMeHKkIaTypa opranndeckux coeguHeHuit (IUPAC) u TpuBuanbHble Ha3BaHUSA
OTJIEJBHBIX MPEACTABUTENCH.

OcobeHHOCTH U KiIacCHU(pUKALMS OpraHUYecKux peakiuuid. OKUCIUTETbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMY B OPTaHUYECKON XUMUMU.

OKCIEpUMEHTANBHBIE METOJBl M3YYEHHsI BEIIECTB WM HUX MPEBPAICHUMN:
O3HAaKOMJIEHWE € oOpa3laMd OpPraHMYeCKUX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, OMBITHl IO MPEBPAILICHUIO OPraHUYECKHX BEIIECTB IPU HArpeBaHUU
(raBiieHue, OOYTJIMBaHME U TOPEHUE), KOHCTPYHUPOBAHHME MOJCNICH MOJIEKYII
OpraHUYECKUX BEILECTB.

YrieBoaopoasl.

Ankanpl. ['oMonoruyeckuii psij ajqkaHoB, 001mas ¢popMyia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJIKaHOB, Sp°-
ruOpuan3aius aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PU3NYECKUE CBOWMCTBA
AJIKaHOB.

XUMUYECKUE CBOWCTBA AJKAHOB: PEAaKUMU 3aMEIICHUS, W30MEPU3ALINH,
JETUAPUPOBaHUs, IUKIN3AMHU, TMPOJIN3a, KpEKUHra, roperus. [IpencraBsienue o
MEXaHHU3ME PEAKIUi PaAUKAIbHOTO 3aMEILICHMUS.



Haxoxnenue B mpupoe. CriocoObl MoyueHus: ¥ IPUMEHEHUE alTKaHOB.

[uknoankanel. OOm1as ¢popmyia, HOMEHKIATypa U uzomepusi. OcoOeHHOCTH
CTPOCHHS M XUMHYECKHX CBOMCTB MajblX (LUKJIONPOMNAH, IUKIOOyTaH) U
OOBIUHBIX (IIUKJIOTIEHTAH, IIUKJIOTeKCaH) MUKIoaIKaHOB. CrocoObl MOMydyeHus u
IPUMEHEHHUE [IUKIOATKAHOB.

Anxensl. ['oMonornueckuil psa ajJkeHoB, oOmas (Gopmya, HOMEHKIATYPA.
DIEKTPOHHOE ¥  NPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJ  AIKEHOB, Sp*-
ruOpuan3anysi aTOMHbBIX OpOuTaneil yriepona, 6- U m-cBsi3U. CTpyKTypHas U
reomeTpuueckas (UMc-TpaHc-) u3oMepus. Pu3NyecKue CBOWCTBA AJIKEHOB.
XVMMUYECKUE CBOMCTBA: pEaKLUUU NPHUCOEAMHEHHUS, 3aMELICHUS B (-IIOJIOXKEHHE
OpU JBOMHON CBs3M, NoJMMepu3aluu U okucieHus. IlpaBuno MapkoBHHKOBA.
KauecTBeHHbBIEC peakiy Ha ABOMHYIO CBs3b. CIIOCOOBI MOMYyUYEHUSI U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccudukanus ainkaaueHoB (COnpsKEHHbIE, H30JIUPOBAHHEBIE,
Kymyaupoganuvie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHHSI 1 XUMUYECKUX CBOWCTB
CONpsbKEHHBIX  AueHoB, 1,2- wu  l4-npucoenunenue. Ilonmmepuszanus
conpsuKEHHBIX TUeHOB. CriocoObl MOTy4YeHHs U TPUMEHEHUE aJIKaIUueHOB.

Anxunbl. ['oMonoruueckuil psj alkuHOB, 001Ias popMyJia, HOMEHKIATYpa
U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ AIKUHOB, Sp-
ruOpuan3anysi aTOMHBIX opOuTanell yriaeponaa. Puznyeckue CBOICTBA aJIKMHOB.
XVMMUYECKUE  CBOMCTBA:  pEAKUMM  NPUCOENAMHEHUS,  AUMEPU3ALUU U
TpUMEpHU3aLUHU, OKUCIEHUs. KUCI0THBIE CBOMCTBA aIKMHOB, UMEIOIIMX KOHLIEBYIO
TPOMHYIO CBs3b. KauecTBEHHBIE peakluu Ha TPOIHYIO cBsI3b. CIIOCOOBI M0OJIy4eHUs
Y IPUMEHEHUE AJIKUHOB.

ApomaTH4ecKue YrieBoAOpobl (apeHbl). ['oMonorudyeckuii psii apeHos,
oOmras popmysa, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJIbI OcH301a. (DU3NYEeCKHe CBOWCTBA apEeHOB. XUMHUYECKUE
cBOiicTBa O€H30J1a U €ro TOMOJIOIOB: PEAKIINU 3aMeIleHUsI B OEH30JIbHOM KOJIBLIE U
YIJIEBOJOPOJHOM pajuKalie, PEaKUHH NPHUCOECAUHEHUS, OKHCIEHHE TOMOJIOTOB
oenzona. IlpeacraBneHue 00 OpHUEHTUPYIOLIEM JEWCTBUM 3aMECTUTENeH B
OCH30JbHOM KOJIBLIE Ha MpPUMEpPE AJKUIbHBIX PAIUKAIOB, KapOOKCUIBHOM,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOIPYMIBI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XMMHMUYECKUX CBOMCTB ctupoia. [Tomumepusanus cruposna. CriocoObl NOdyUYeHUs U
IPUMEHEHNE apOMaTHUYECKHUX YIIIEBOJOPOIOB.

[Tpupoansrii ras. [lonmytHele HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbIN yroyib U MPOAYKTHI ero nepepadotku. CrocoObl nepepaboTku HeTH:
NEPETOHKA, KPEKUHI (TEPMHYECKHUM, KaTAIUTUYECKHUM), PUPOPMUHT, MHUPOJIU3.
[TpoxyxTsl nepepaboOTKH HEPTH, UX PUMEHEHHE B POMBIIINIEHHOCTHU U B OBITY.
['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMHU YTJIEBOJOPOAOB.

DNEKTPOHHOE CTPOEHUE TAJIOrEHIPOU3BOJHBIX YIVIEBOJOPOAOB. Peakunu
3aMEIIECHHS] TaJOreéHa Ha TUAPOKCOIPYIIly, HUTPOrpPYyIIly, LHUAHOTPYIIY,
amuHOrpynmy. /JlelicTBue Ha TaJOr€HIPOU3BOJHBIE BOJHOTO W CIIMPTOBOTO
pactBopa wWIENOUHd. B3auMOIelCTBHE NUTAIIOTCHAIKAHOB C MAarHue€M M IIUHKOM.
[TonsiTue 0 METAJIIOOPTaHUYECKUX COCTUHEHUSIX. Hcnonp3oBanue



TaJIOTEHIIPOU3BOIHBIX YIJIEBOAOPOJOB B OBITy, TEXHHKE U TPU CHHTE3E
OpPraHMYECKUX BEIIECTB.

OKCIepUMEHTANIbHbIE METOJbl W3YyYEHHs BEIIECTB M HUX IPEBpALLCHUI:
u3ydeHrue (PU3MUYECKUX CBOMCTB YIJIEBOJAOPOIOB (PAaCTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJOpOAOB PA3IMYHBIX KiIaccoB (0OecHBEYMBAHUE OPOMHON WM
MOJIHOM BOJBI, pacTBOpa IME€pMaHIraHaTa Kajlus, B3aUMOJCHCTBHUE allETHJIEHA C
aMMHaYHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOEe OOHApyXKeEHUE
yriepoja M BOJAOPOJAa B OPraHMYECKUX BELIECTBAX, IOIY4YEHHME OSTWIEHA H
U3y4YE€HHUE €ro CBOMCTB, O3HaAKOMJIeHHE ¢ Kosulekuusmu «Hedtb» u «Yroaey, ¢
oOpa3uamMu IUIACTMAcC, KaydyyKOB U PE3UHBI, MOJEIMPOBAHUE MOJIEKYJI
YTJIIEBOIOPOAOB U TAJIOTEHIPOU3BOAHBIX YIJIEBOAOPOIOB.

Kucsiopoacoaep:xaiue oprannyeckue coeiMHeHN .

[IpenensHble ogHOAaTOMHBIE CHHUPTHL. CTpoeHHE MOJEKyNl (Ha MpuMepe
MeTaHoja W 9TaHona). ['omonornueckuit psg, oOmas Qopmyna, u3OMepuUs,
HOMEHKJIaTypa U Kilaccuukamus. Dusnueckue CBONCTBA  MPEIENIbHBIX
OJIHOATOMHBIX CHHPTOB. BoJoponHbie CBA3M MEXIy MOJIEKyJIaMH CIIUPTOB.
XVWMUYECKUE CBOMCTBA: pEaKIMUU 3aMELIEHUs, JACTUApATAIlH, OKHUCICHHUS,
B3aMMOJEMCTBUE C  OpPraHMYECKMMHU U  HEOPraHUYECKUMH  KHCIOTAMHU.
KauecTBeHHast peakiysi Ha OAHOATOMHBIE CIUPTHI. JlelficTBHE 3TaHOJIa U METAHOIIA
Ha opraHu3M ueioBeka. CrocoObl NOJY4YEHUS U NPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

IIpocteie 3¢pupbl, HOMEHKIaTypa U u3oMepusi. OCOOEHHOCTH (PU3HUECKUX U
XMUMHUYECKUX CBOWCTB.

MHoroaroMHble CHUPTHl — STWIEHIVIMKONb W IMLEpUH. Pusznueckue u
XMMHYECKHE CBOMCTBA: PEAKIMU 3aMEILICHHs, B3aUMOJICUCTBUE C OPraHMYeCKUMHU
U HEOPraHMYECKHMHU KHCIOTaAMH, KAaueCTBEHHAs pEakiusi Ha MHOTOaTOMHBIC
cnupthl. [IpencraBnenne o mMexaHu3Me peakiuil HyKJICOPHIBHOTO 3aMEIICHUS.
JleiictBue Ha opranu3m 4enoBeka. CrnocoObl TONy4YeHUS W NPUMEHEHHE
MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHHe MOJEKYJbl, B3aUMHOE BIMSHUE THIPOKCOIPYNIbl U
OeH3oabpHOrO sapa. dusmueckue coicTBa QeHosa. OCOOEHHOCTH XMUMHUYECKHX
cBoiicTB (peHosa. KauecTBeHHBlEe peakuuu Ha (eHosl. TOKCMYHOCTH (heHouna.
Crioco0b! osTydeHus: U npuMeHeHue gpeHona. PenonpopmanpaeruaHas CMoIa.
KapOoHuibHbIE COENMHEHUS — aJbAETUAbl U KETOHBI. DJEKTPOHHOE CTPOEHME
KapOOHWIIBHOM Ipynmbl. ['OMoIOrHYECKUE Psiibl AlbJIETHI0OB U KETOHOB, 00IIas
dopMyisia, m3oMepuss U HOMEHKiIaTypa. PU3NYECKUE CBOMCTBA aJlbJETHJIOB U
KETOHOB.  XMMMUYECKHME CBOMCTBA  a@JbJErMJI0OB U  KETOHOB:  pEaKLHU
npucoeauHennsa. OKUCIeHNUEe allbJIern/I0B, KAUeCTBEHHBIC PEAKIIMH HA allbJCTH/IbI.
Crioco0Ob!I OJTy4eHus: U MPUMEHEHUE allbJIeTUI0B U KETOHOB.

OAHOOCHOBHBIE  MpejeNbHbIe  KapOOHOBble  KHUCIOTHL. OcoOeHHOCTH
CTPOCHHUS MOJIEKYJl KapOOHOBBIX KHCJIOT. M3omepuss ©u  HOMEHKIATYpA.
dusnueckre CBOWCTBa OAHOOCHOBHBIX MPEAEIBHBIX KAapOOHOBBIX KHCIOT.
Bonoponueie cBsi3u MeXIy MOJEKyJlIaMd KapOOHOBBIX KHCIOT. XUMHUYECKHE
CBOICTBA: KUCJOTHBIE CBOWCTBA, peakUusl STEpUPHUKALMM, PEAKLIUU C ydacTHEM
YIIEBOOPOAHOrO paaukana. OCOOEHHOCTH CBOMCTB MYpPaBbUHOM KHUCIOTHI.
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[TonsiTMe O TPOW3BOAHBIX KAPOOHOBBIX KHUCIOT — CIOXHBIX d(upax.
MHuoroobpaszue kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOWMCTB HEMPEICTbHBIX H
apoMaTUYECKHUX KapOOHOBBIX KHUCJIOT, TMKapOOHOBBIX KHCJIOT,
TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpemcraButenu BBICIIUX KapOOHOBBIX KHUCIOT:
CTeapuHOBas, MAJIbMUTHHOBAs, OJEUHOBAs, JUHONEBAs, JUHONEHOBAS KUCIOTHI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxuble 3¢dupbl. 'oMmonoruueckuit psig, oduas (opmyna, uomepus H
HOMeHKJIaTypa. Dusnyeckue M XUMHUYECKHE CBOMCTBA: THIPOJIM3 B KHUCIOH U
LIEJIOYHOU Cpelie.

XKupsi. Ctpoenue, puznueckue 1 XMMHUYECKUE CBOMCTBA AKUPOB: TUIPOJIU3 B
KHUCIION U 1enoyHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTATKU
HEIPEICIbHBIX KUPHBIX KUCIIOT. JKUpBI B IPUPOJIE.

MpbL1a KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JCHCTBHE.

OObmas xapakrtepucTtuka yriaeBogoB. Kmaccuduxamnus yrieBogoB (MOHO-,
- W ToJucaxapusl). MoHOcaxapuIbl: TIIIOK03a, GpyKTO3a, TajlakTo3a, prudosa,
ne3okcupr0o3a. Ou3ndeckue CBOMCTBA W HaXOXJeHUE B mpupomae. PoTocuHTE3.
XUMHUYECKHE CBOWCTBA IIIFOKO3bI: PEAKIIUN C YYACTUEM CIIUPTOBBIX U AJIbAECTUIHON
Ipyni, CIOUPTOBOE W MOJIOUYHOKHCIIOE OposkeHue. [IpumeHeHue TIIIOKO3bI, €€
3HAUYEHHE B JKU3HEAESTEIbHOCTH opraHu3Ma. Jlucaxapuasl: caxaposa, MajlbTo3a U
JakTo3a. BoccTaHaBnuBaoIMe 1 HEBOCCTaHABIMBAIOIIME AUcaxapuabl. [ uaponus
nucaxapusioB. Haxoxnenue B nmpupoje u npumeHenue. [lonucaxapuisl: kpaxmad,
IJIMKOTEH U 1eiutoio3a. CTpoeHue MaKpOMOJIEKYJl Kpaxmala, TJIMKOTeHa H
Heunono3bl.  OU3WYecKre CBOWCTBA Kpaxmalla W UEJUIIOJIO3bl. XUMHUYECKUE
CBOMCTBa Kpaxmaja: THJIpOJiM3, KaueCTBEHHas peakius ¢ MOJ0M. XUMHUYECKUE
CBOMCTBA IEIUIIONO3bI: THAPOJIN3, TOMydeHHe 3(PUpOB 1eiuToo3bl. [lorstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).

DKCIEepUMEHTAIBHBIE METOJIbI M3yYCHUS BEIIECTB W WX MPEBPAIICHUIA:
PacTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AMMOJICHCTBHE 3TAHOJA C HATPHUEM,
OKHCJICHUE YTWJIOBOTO CIHUPTA B aJbJCTHU]l HAa PACKAIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHUE STUJIOBOTO CHUPTA AUXPOMATOM Kaiius (BO3MOXKHO HCIIOJIh30BAHUE
BUJIEOMATEPHUAIIOB), KAYECTBEHHbIE PEAKIMM Ha aibAeruibpl (C TUIPOKCHUIAOM
muammuHcepeopa(l) wu  ruapoxkcuaom  memau(Il)), peakmus raunepuHa
ruapokcuom Meau(ll), xumuyeckue cBOWMCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ ruapokcuaom meau(ll), Bzaumoneicreue
Kpaxmajia ¢ MOJIOM, PElIeHHE SKCIEPUMEHTANbHBIX 3a/iay 1o TeMam «ChupThl U
benonb, «KapooHoBbie KUCTOTHI. ClOXKHBIE ADUPBD».

A30Tcoaep:kaniue OpraHnyecKue coeTuHeHusl.

AMUHBI — OpraHu4ecKkue NMpou3BoiHbIe aMMuaka. Kiaccudukaius aMHHOB:
amnpaTHIECKUe ¥ apOMATHYECKUE; TEPBUYHBIC, BTOPUYHBIC M TPETUYHBIC.
Crtpoenne moiekys, obmas (Gopmyia, u3oMepus, HOMCHKJIATYpa U (HU3UIECKUE
CBOICTBa. XUMHUYECKOE CBOMCTBA anu(aTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUE NMEPBUYHBIX AMUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUS.

AHUIIMH — TMpeacTaBUTENh aMUHOB apoMaruudeckoro psga. Crpoenue
aHwiIMHa. B3auMHOe BiIMsIHUE TPy aTOMOB B MOJIeKyJsie aHuiuHa. OcoOeHHOCTH
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XUMUYECKUX CBOMCTB aHwimHA. KadecTBeHHBbIe peaknuu Ha aHWIHH. CHOCOOBI
MOJIy4eHUS] W TpuMeHeHue amudarudeckux amuHoB. [lomydeHue aHuIWHA U3
HUTPOOEH30171a.

AmuHokuciotel. Homenknatypa u uzomepusi. OTaenbHbIE MPEACTABUTENIN
0-aMUHOKHCJIOT: TJIMUUH, anaHuH. @Ou3znueckue CBOWCTBA AMUHOKHCIOT.
XUMHYECKME CBOMCTBAa AaMHHOKHUCIOT Kak aM(pOTEpHbIX  OpPraHHUYECKUX
COCIMHEHMM, peakiusi MOJUKOHACHCAIMK, OO0pa3oBaHUE TMENTHIHOM CBS3U.
buosiornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOIU3 MENTUIOB.

benku kak mpuponssle nonuMepsl. [lepBuyHas, BTOpUYHAsA W TPETUYHAs
CTpyKTypa OenkoB. XHMMHUYECKHE CBOWCTBA OEJIKOB: THUJIIPOJU3, ICHATYypalus,
KaueCTBEHHbIC PEaKlUU Ha OCJIKH.

OKCIEpUMEHTAIbHBIE METOJIbl M3YUYEHHUsI BEIIECTB W UX MPEBPAIICHUIN:
pacTBOopeHHE O€IKOB B BOJE, AeHATypalus OEJKOB NMPU HArpeBaHUH, I[BETHBIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAIBHBIX 3aJad [0 TeMaM
«A30TCOlepKallMe ~ OpraHuyeckue  coeauHeHus’» U «Pacmo3HaBanue
OPTaHUYECKUX COCTUHEHUID.

BricokoMouieKyJISIpHbIE COeINHEHMS.

OCHOBHbBIE MOHATUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJMMEPU3ALNN, CPEIHSS MOJEKYJISIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCOUHEHHM —
MOJIMMEPU3ALUS U TTOJIMKOHCHCALIMS.

[Tonmumepubie matepuanbl. [lmacTmacchl  (MONMMATUIIEH, TMOJUIIPOIUIIEH,
NOJIUBUHWIXJIOPU, TOJUCTUPOJI, MOIUMETHIMETAKPWIAT, TOJHUKapOOHATHI,
noJIMdTUICHTEpePTasar). Y THiIn3anus u nepepadoTka MiacTuka.

DnacToOMEpBI: HATypaJIbHBIM  Kay4yyK,  CHHTETHYECKHE  KaydyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TIPEHOBBIN) U CUITMKOHBI. Pe3nHa.

BosnokHa: HaTypajibHbIE (XJIONOK, IEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JTAaBCaH).

[Tonumepsbt CHEUHUATBHOTO Ha3HA4YCHUS (Tedpron, KEBJIap,
3IIEKTPOTPOBOIALINE MTOTUMEPHI, OHOpa3IaraeMble MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJBl M3YYEHHs BEIIECTB M HUX MPEBPAIICHUMN:
03HaKOMJIEHHE ¢ 00pa3liaMu NPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, PEIIEHUE OJKCIIEPUMEHTAJBHBIX 3adady 1o Tteme «Pacno3zHaBaHue
IJJACTMACC U BOJIOKOH).

Pacuérurlie 3agaun.

Haxoxnenue wmosiekynsipHOil (OpMyJibI OpraHWYECKOro COEIMHEHUS IO
MAacCOBBIM  [JIOJISIM  JJIEMEHTOB, BXOJISIIMX B €ro COCTaB, HAaXOXICHUE
MOJICKYJIIPHON (POPMYJIBI OPTaHUYECKOTO COEIUHEHHsSI MO0 Macce (00BEmy)
IPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BellecTBa (Macce, 00BEMY) MPOIYKTOB
peakiuu W/WIU WCXOMHBIX BEIIECTB, YCTAHOBIEHWE CTPYKTYPHOU (HOPMYJIBI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XHMMHUYECKHUX CBOMCTB HJIM CIOCOOOB
NOJIyYEHHs], ONpPENENICHUE JOJIM BBIXOJA NPOJIYKTa PEAKUUU OT TEOPETUUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIE CBSI3H.
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Peaymsanust MeXIpEeAMETHBIX CBS3€M IIPU M3YyYEHUH OPraHMYECKOM XUMHH
B 10 Kimacce oCymIeCcTBISETCS 4Yepe3 HMCIOIb30BaHWE KaK OOIIUX €CTECTBEHHO-
HAyYHBIX TMOHATHHA, TaK M TOHATUH, NPHUHATHIX B OTHAEIBHBIX IpeaMeTax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOuue ecTeCTBEHHO-HAYYHbIE IOHSATHS: SIBJIEHME, HAy4YHbIM (QaxT,
TUIIOTE3a, TEOpHs, 3aKOH, AaHalu3, CHUHTE3, Kilaccudukanus, HaOIIOIEHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIE]Ib, MOJICIUPOBAHNUE.

®dusuka: wmarepus, aTOM, DJEKTPOH, IPOTOH, HEUTPOH, MOJEKYIIa,
DHEPreTUUECKUNA YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3UUECKHE BEJIMYMHBI, E€IMHULBI U3MEPEHHUS, CKOPOCTb, SHEPIHUI,
macca.

buonorusa: xierka, opraHm3M, J3KocHCTeMa, Ouocdepa, MeTadoIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIA M TeTepOTpO(dHBIM THUIl NUTaHHS, OpOXKEHHE,
dortocuHTe3, nbIXaHWE, OEJKW, YIJIEBOAbI, JKHPBI, HYKICHMHOBBIE KHCIOTHI,
(bepMeHTHI.

['eorpacdusi: mosie3HbIe HCKOMAEMbIE, TOTINBO.

Texnomorus: mnuieBble NPOAYKTHI, OCHOBBI PAIMOHAJIBHOIO IHUTAHUS,
MOIOIIIME CPEJICTBA, MAaTEPUAIbl U3 UCKYCCTBEHHbBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHNYECKAS XUMUA

Teopernyeckne 0CHOBbI XUMHH.

AtoM. CocTtaB aTOMHBIX sAep. XUMU4yeckuil anemeHT. M3oromnel. CtpoeHue
AJIEKTPOHHBIX O00JIOYEK aTOMOB, KBAaHTOBBIE YHUCJIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. ATOMHBIE opOuTanu. Kinaccudukamus XuMIIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-snmements). PacmpeneneHne dIEKTPOHOB TIO AaTOMHBIM  OPOHWTAIISAM.
DneKTpOoHHBIC KOH(DHUTYypaIy aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM W BO30YXJIEHHOM COCTOSIHUH, 3JIEKTPOHHBIC KOH(DUTYpaIii HOHOB.
DNEeKTPOOTPUIIATENBHOCTD.

[Tepnoanueckuit 3akoH u [lepuoanyueckas cucremMa XMUMHYECKHX 3JIEMEHTOB
J.N. Menneneera. CB43b NepUOIUYECKOr0 3akoHa U I[leproanveckoil cUCTEMBbI
XUMUYECKUX DJIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTU U3MEHEHHS CBOMCTB XMMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU
INPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaMm ¢ IepuoAaM. 3HayeHUe
nepuoauueckoro 3akona /.M. Menneneesa.

Xumudeckass CBs3b. BHABI XMMHYECKOW CBSA3U: KOBAJICHTHAs, WOHHAS,
MeTajuinyeckas. MexaHu3mMbl 00pa3oBaHUs KOBAJICHTHOM CBS3U: OOMEHHBIA U
JIOHOPHO-AKIENITOPHBIN. DHEPrus U iuHa cBsi3u. [1oysipHOCTD, HATPABIEHHOCTD U
HACBIIIAaEMOCTh KOBAJICHTHOW CBsA3u. KpartHbeie cBsa3u. BonoponHas —CBA3b.
MexMOIIeKyJIApHbIE B3aUMOIECUCTBUS.

BaneHTHOCT, M BaJEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJ C UX T€OMETPUUECKUM CTPOEHUEM (Ha MpUMEpPEe COEAUHEHU
AJIEMEHTOB BTOPOTO MEPUOJIA).

13



[IpencraBiienre 0 KOMIUIEKCHBIX coeAuHeHUsIX. CocCTaB KOMILIEKCHOIO
MOHA: KOMILUIEKCOOOpa30BaTeIb, JIMTAH/bI. 3HAUYCHNE KOMIUIEKCHBIX COCIMHCHUM.
[IoHATHE O KOOPAMHAMOHHOW XUMHH.

BemectBa MOJEKYJISIPHOTO Y HEMOJIEKYJSIPHOTO  CTPOCHUSA. THIIbI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonarue o nucnepcHbIx cuctemax. Mctuaable pacTBopsl. IIpeacraBnenue o
KOJUIOMJHBIX pacTBopaX. CnocoObl BBIPAKEHUS KOHUEHTPALMH PACTBOPOB:
MaccoBasi JoJisl BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHILEHTpalus. HacellleHHbIE 1
HEHACBILIEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucranminoruaparsl.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHMYECKUX BelecTB. TpuBUaIbHbIC
HAa3BaHMS OTJEIIbHBIX IIPEACTABUTENIE HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUYECKUX peakluii B HEOPraHUYECKOW U OpraHu4eCcKon
XUMHH. 3aKOH COXPAHEHUS MAcChl BEILIECTB; 3aKOH COXPAHEHUS W MpPEeBpallCHUs
DHEPTUU TIPU XUMHYECKUX peakinusix. TermnoBbie 3Q(PEKT XUMUUECKUX PEaKITUH.
TepMoXuMUYECKHE YPABHEHUS.

CKOpOCTh XUMHUYECKON peaKiiu, €€ 3aBUCUMOCTh OT Pa3JINYHBIX (PaKTOPOB.
['omoreHHbIE U reTeporeHHsbie peakiuu. Karanus u katanus3aTopsl.

OOpatumble U  HeOOpaTUMble peakluuu. XHUMHYECKOE paBHOBECHE.
KoHncranta xumMuueckoro paBHOBecus. DakTOpbl, BIHSIOLIME HA TOJIOKEHUE
XUMUYECKOTO PaBHOBECHS: TEMIEPATypa, NABJICHHE M KOHLEHTPALMU BEILIECTB,
yuyacTByrommx B peakuuu. [Ipunnun Jle [larense.

Onextponutuueckas aucconuanus. CuiabHble W cia0ble  3JIEKTPOJIUTHI.
Crenenp auccounanuu. Cpela BOJIHBIX PAcTBOPOB: KHUCJIOTHAs, HEUTpalbHasd,
nienounas. Bomopoansiii mokazarens (pH) pactBopa. I'maponu3 coneid. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTETbHO-BOCCTAHOBUTENbHBIE — peakuuu. CTeneHb  OKUCIEHUS.
OkucnauTenb W BOCCTAHOBUTENb. [Ipoliecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
Baxneiimme OKUCIATETW W BOCCTAHOBHUTENIW. METOa 3JIEKTPOHHOTO OanaHca.
DNEeKTpoJIn3 pacTBOPOB M PACILJIABOB BELLECTB.

OKCIepUMEHTAIbHBIE METO/Ibl M3YUYEHHUsI BEIIECTB W UX MPEBPAIlCHUIN:
pa3loKEeHHE TNEPOKCHIA BOJOPOJA B IMPUCYTCTBUM KaTalW3aropa, MOJIEIH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNUE peaKIIMii MIOHHOTO 0OMEHa, OIpeesIeHHE
Cpedpl pacTBOPOB C TMOMOIIBID HHAMKATOPOB, M3YUYEHUE BIMUSHUS PA3TUUHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHUYECKOW PpEAKIUU M TOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

Heoprannueckass Xumusi.

[Tonoxxenne HemeramioB B llepuonnueckoil cHCTEME XMUMUYECKHX
anemenToB J[.M. MenneneeBa 1 0cOOEHHOCTH CTpOEHHUS WX aToMOB. Dusnueckue
CBOWCTBA HEMETAJNIOB. AJUIOTPONUSI HEMETANIOB (Ha MPUMEpPE KUCIOPOJa, CEpHI,
docdopa u yraeposa).

Bonopon. [lonyuenue, pusznueckne U XMMHUYECKHE CBOWCTBA: PEAKIIUU C
METaJUIAMA M  HEMETAJUIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. ['mapunsl.
TonavMBHBIE 3JIEMEHTHI.

["anorensl. HaxoxaeHnue B mpupojie, CrocoObl MONydYeHUs, (PU3UUECKHE U
XMMHUYECKUE CBOMCTBA. | aloreHoBOAOpOIbl. BaxkHenmume KUCIOPOACOACPKALIUE
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COCTMHEHMsI TajoreHoB. JlabopaTopHbIE ¥ MPOMBIIIICHHBIC CIOCOOBI MOTYUYEHUS
rajgoreHoB. [[puMeHeHre raJoreHoB U UX COCAMHEHUM.

Kucnopon, o3on. JlabopaTopHble ¥ NPOMBINUIEHHBIE CIOCOOBI TOTYYEHUS
kuciopoaa. @uU3NUECKUe U XUMUUYECKUE CBOICTBA M MPUMEHEHUE KHUCIOpOJa U
030Ha. OKCUJIbI U IEPOKCHUJIBI.

Cepa. Haxoxnenue B mpupojie, crnocoObl MOdyyeHus, (Qpuanyeckue Hu
xumudeckue cBoicta. CepoBogopona, cyiabduasl. Oxcupn cepbi(IV), oxcun
cepbl(VI). CepHucras u cepHass KUCIAOTBI U uX coir. OCOOEHHOCTH CBOMCTB
CEpHOM KUCIIOTHI. [IpuMeHeHue cepol U €€ COSTUHEHUM.

A3zor. Haxoxnenue B mpupojie, CIOCOObl MOJMy4YeHUs, (PU3NYECKUE WU
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUbl. OKCUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI ¥ X coyti. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [[puMenenue a3ora
U €r0 COeAMHEHUN. A30THBIE YTOOpEHHUS.

docdop. Haxoxmenue B mpupoje, CrocoObl MOMydeHUs, (puandeckue u
xumudeckue cBoictBa. Dochuapl u dochun. Oxcunbl ¢ocdopa, dochopHas
kuciota u e€ comu. [lpumenenue dochopa u ero coemunenuit. dochopHbie
yA0OpeHwUsI.

VYrinepon, HaxoxJaeHue B HpUpoJe. AJIOTPONHbIE MOJIUBUKAIUY.
®duzryeckre W XUMHYECKHE CBOMCTBAa TMPOCTBIX BEHIECTB, OOpPa30BaHHBIX
yriepoaoMm. Okcup yriepona (II), oxcun yriepona (IV), yronbHas kucioTa U e€
coJIu. AKTHUBUPOBAHHBIA yroib, aacopouus. dysmiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpoCThIX BEUIECTB, OOPa30BaHHBIX YTIEPOJIOM, U €ro
COCIMHEHUMN.

Kpemuuii. Haxoxaenue B mpupoje, cnocoObl MoiydeHus, (puanyeckue u
xumuyeckue cpoiictBa. Okcuna kpemuus (IV), kpeMHueBass KHCIIOTa, CUIMKATHI.
[IpumeHeHue KpeMHus U ero coequHeHnii. CTeKs0, ero noJiydeHue, BUIbl CTEKIIA.
[Tomoxenne metamioB B llepuoguueckod cucCTeME XHMUYECKHX 3JIEMEHTOB.
OCcoOEHHOCTH CTPOCHHS DJICKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbu3ndeckue CBOWCTBA MeTaLioB. [IpuMeHEHHE METauioB B OBITY M TEXHHKE.
CiuiaBel METAIOB.

DNEeKTpOXUMHUECKUI psall HanmpsbkeHUud wMeTtaioB.  OOmue crnocoObl

NOJyYEHUS METaJJIOB: THIPOMETAILTYprus, NUPOMETAIUTYPIHUs,
anektpoMeraiutyprusi. [lonarue o xoppo3uu MetamuioB. CHocoObl 3alllUThl OT
KOPPO3HH.

OObmas xapakrepuctuka metamuioB [A-rpynnel [leproguueckoil cucTembl
XMMHMUYECKUX dJieMeHToB. Harpuil u kammii: mnomydeHue, (Qu3MUeckue H
XUMHUYECKUE CBOMCTBA, IPUMEHEHUE IIPOCTHIX BEIIECTB U UX COCINHECHHUN.

Obmas xapaktepuctuka MetaiioB [IA-rpynmsr [lepuoanueckoit cuctemsl
XUMUYECKAX DJEMEHTOB. Maramii W KaiblWil: MoNydeHue, (U3NYECKue u
XMMHYECKME CBOWCTBA, NPHUMEHEHHE IPOCTBIX BEIIECTB M HUX COCAUHECHUM.
XKécTrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AmOMUHUN:  mody4yeHue, (uU3MUECKHUEe M XUMHYECKHE CBOICTBa,
IPUMEHEHHE MPOCTOrO BEIIECTBA M €ro coeAuHeHuil. AmdoTepHble CBOWCTBA
OKCHJA ¥ THIPOKCUAA AIFOMUHUS, THIPOKCOKOMIUIEKCHI ATIFOMUHUS.
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OOmiasi xapakTepucTUKa MeTauioB 1obouyHblx noxarpynn (b-rpymm)
[Ieproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

®u3nvecKre U XMMUYECKHE CBOMCTBA XpOMa U €ro coeAnHeHu. OKCuasl U
rugpokcuasl xpoma(Ill), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [loydeHne u npuMeHEeHne Xpoma.

®u3nyeckue M XUMHUYECKHME CBOWCTBA MapraHua M €ro COEAUHEHHUM.
Baxwueiimme coenunenuss wmapranna(ll), wmapranuna(lV), wmapranma(VI) wu
mapranna( VII). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIE CBOMCTBA.

Pu3nuecKkre U XUMUYECKHE CBOMCTBA JKeJie3a U ero coeanHeHui. OKcuapl,
ruapokcubsl U conu xeneza(ll) u sxenesa(lll). [Tonyuenne u npuMeHeHUe xene3a
U €ro CILIABOB.

DuU3NUECKUE U XUMHYECKUE CBOMCTBA MeH U €€ coequHeHun. [lomyuenne u
MPUMEHEHUE MEJIU U €€ COCAUHEHUM.

[{uHk: momydeHue, (U3NUECKHE W XHUMHYECKHUE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa ¥ THAPOKCHIA IIUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [IpuMeHeHune
[IUHKA U €r0 COeINHECHUM.

OKCIEpUMEHTAIbHBIE METO/Ibl M3YUYEHHUsI BEIIECTB W UX MPEBPAIICHUIN:
u3yuyeHue oOpaslloB HEMETAIJIOB, TOpeHue cepbl, docdopa, xkene3a, MarHus B
KHCJIOPOZE, H3Y4YEHHE KOJUIEKUMH «MeTalulbl M CIUIaBbl», B3aWMMOJIEUCTBUE
HICJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIJIOB C BOJOM (BO3MOKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCIHCTBUE IIMHKA M eje3a C PacTBOpPAMH KHCIOT U
HIEJI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTAHUYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
M KaTUOHbl METAJUIOB, B3aMMOJCHCTBUE TUAPOKCUIOB AIOMUHUS M LHUHKA C
pacTBOpaMM KHUCJIOT U LIEJIOUYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 IO TEMaM
«T"anorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U MX COCTUHEHUY,
«Mertasipl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIID).

XuMHSA U KU3Hb.

Ponp xumum B oOecreyeHUH YCTOWYMBOTO PA3BUTHUSA YEIOBEUYECTBA.
[ToHaTHE O HAYYHBIX METOJAX MTO3HAHUSI U METOJIOJIOTUH HAYYHOT'O UCCIEAOBAHUS.
HayuHble npuHIIMIBI OpraHU3alii XUMUYECKOTO MPOU3BOACTBA. [IpoMbIIIeHHbIE
CIoCOOBI MOJYYEHUs BAKHEUIIIMX BEUIECTB (HAa MpUMepe MPOM3BOJICTBA AMMHAKA,
CEpPHOM KHUCIOThI, MeTaHoa). [IpombllieHHbIE CIOCOOBI MOMYUYEHUSI METAIIOB U
CIJIABOB. XMMHUYECKOE 3arpsi3HCHUE OKPYKAIOIIEW CPEeAbl U €ro IOCIEACTBHUS.
Ponp xumun B o6ecriedeHuu 3HEPreTHYecKoil 0€30MacHOCTH.

Xumusi W 300poBbe uesioBeka. JlekapcTBeHHble cpenctsa. [IpaBuna
VCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. POk XMMUM B pa3BUTUH MEAULUHBI.

XUMHSI TTUIIM: OCHOBHbIE KOMIIOHEHTHI, MUIIEBbIe 100aBKkU. Posb xumuu B
oOecreyeHny MUIIeBON Oe30MacHOCTH.

Kocmernueckne u mapdromepubie cpeicTtBa. bertoBas xummus. [lpaBuna
0€30MacHOr0 MCMOJIb30BAaHUS MIPENapaToB OBITOBOM XHWMHU B TOBCEAHEBHOU
KU3ZHU.

XuMuUs B CTPOUTEIHCTBE: BAXKHEHUIIINE CTPOUTEIbHBIE MaTepUalibl (LIEMEHT,
OCTOH).

XuMHS B CEJIbCKOM X03sicTBe. OpraHu4ecKrue 1 MUHEpaJIbHbIE y100pEHHUS.
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CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTEpHaJIbl, KPACKH, CTEKJIO, KepaMHUKa.
Marepuains! 1uist 351eKTpoHUKHA. Hanorexnonoruu.

Pacuérnbie 3anaum.

Pacuérbl: Maccel BemecTBa Wil 00bEMa ra3oB MO U3BECTHOMY KOJIUYECTBY
BELIECTBA, Macce WIK OO0BEMY OJHOIO W3 YYACTBYIOLIUMX B PEAKLUU BEIIECTB,
Mmaccel (00bEMa, KOJIMYECTBA BEIIECTBA) IMPOAYKTOB pEAKLUU, €CIM OAHO U3
BELIECTB MMEET IpPUMECH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) IPOAYKTa
peakuuMu, €ciad OJHO M3 BEIIECTB JaHO B BHJE pPacTBOpa C OIPEACIEHHOU
MacCOBOM JIOJIEd PACTBOPEHHOIO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOM
KOHLIEHTpalMy BELIECTBA B PAacTBOpPE, JOJU BBIXOJA NPOAYKTAa PEAKUUU OT
TEOPETHUYECKU BO3MOXKHOTO.

MexnpeaMeTHbIe CBSI3H.

Peanuzamusi MEXNpeAMETHBIX CBA3€H MNpu  HU3ydeHUH oOue u
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyIECTBIISIETCS Yepe3 MCIIOIb30BAHUE KaK
OOLINX eCTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHSATHI, NPUHATHIX B OTACIBHBIX
IIpeAMETax €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmme ecTeCTBEHHO-HAY4YHbIC TMOHSTHS: SBJICHHME, HAy4HbIM (QaxT,
TUIIOTE3a, TEOPHs, 3aKOH, aHalu3, CHHTE3, KiIacCU(UKALMs, NEPUOAUYHOCTD,
HaOJII0/IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJEIUPOBAHHUE.

@dusuka: Marepus, MUKPOMHUD, MAaKpOMHUpP, aTOM, OJJEKTPOH, IIPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAJIHOAKTUBHOCTb, MOJIEKYJIA, JHEPIETUYECKUN YPOBEHb,
BELIECTBO, TEJIO, O0OBEM, arperaTHOE COCTOSHUE BEIIECTBA, WICAJIbHBIN ras,
(u3nyecKue BEIMUUHBI, €AMHULIBI U3MEPEHHUS, CKOPOCTh, SHEPTUs, Macca.

buonorus: kierka, opraHusm, 3KkocrucreMa, buochepa, MeTadboIM3M, MaKkpo-
U MHUKPORJIEMEHTBI, OCTIKU, KUPBI, YTIIEBOAbI, HYKJIEHHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB U IOTOK YHEPTUM B IKOCUCTEMAX.

['eorpacdus: MuHepasbl, TOPHbIE MOPOJBI, MOJIE3HBIE UCKOMIAEMbIE, TOILIIMBO,
pecypchl.

TexHoJIorus: XUMUYECKasi IPOMBIIIJIEHHOCTh, METAJLTYPIHsl, CTPOUTEIIbHbBIE
MaTepUaJIbl, CENbCKOXO3IMCTBEHHOE ITPOU3BOJICTBO, IHILEBAsI ITPOMBIIUICHHOCTD,
(dapmaneBTHUECKAS IPOMBILUICHHOCTD, IIPOU3BOJCTBO KOCMETUYECKUX
IIPENapaTroB, IMPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTE€pPHAIOB, JJIEKTPOHHAs
IIPOMBINUIEHHOCTh, HAHOTEXHOJIOTHH.

3. Ilnanupyemble pe3yJabTaTbl OCBOCHHSI Y4eOHOro mpeaMera «XuUMHA.
Yriay0J1eHHbI YPOBEHb

[Iporpamma obGecnieurBaeT (popmMupoBaHue y OOyHArOUIMXCS JIMYHOCTHBIX,
METaIpeAMETHBIX U MPEIMETHBIX PE3yIbTaTOB O0yUCHHUS.

JINYHOCTHBIE PE3YJIBTATDHI

B cooTBeTCTBUH € CHUCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpeE
JIMYHOCTHBIX PE3YJbTATOB OCBOCHUSA NpeaMeTa «XHUMUsD> HAa YPOBHE CPEIHErO
oOmero oOpa3oBaHUS BBIACNCHBI CIEAYIOIIME COCTABIISIONIME: OCO3HAHHE
00yJaronmMUCS POCCUUCKOW TpakIaHCKOW HUACHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOATEIIBHOCTH U CAMOONPEIEIICHUIO; HATUYME MOTHBALIUU K
00y4eHHI0; TOTOBHOCTh W CIIOCOOHOCTh OOYYarouMxcsi PYyKOBOACTBOBATHCA

17



OPUHATHIMH B OOILIECTBE NPaBWJIAaMH W HOPMaMd [OBEACHUS;, HAJIUYHE
IIPABOCO3HAHUS, IKOJIOTUYECKON KYJIbTYPhI; CTIOCOOHOCTh CTAaBUTh LIEJH U CTPOUTH
YKU3HECHHBIC TUUIaHBbI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOCHHS INpeaMeTa «XHUMHSD OTPAKAIOT
c(OpPMUPOBAHHOCTh OIIBITA IIO3HABATEJIIBHOM M IPAKTUYECKOW JESITEIbHOCTH
00y4arImuxcs B IPoLecce pean3aluy 00pa30BaTeIbHON AESTENbHOCTH.

JIM4HOCTHBIE pE3yJbTaTBl OCBOEHUS IpeaMeTa «XHMHUS» OTPaKkaroT
c(OpPMUPOBAHHOCTh OIIBITA IIO3HABATEJIILHOM M IPAKTUYECKOW JESTEIbHOCTU
0o0y4amoIuxcst B IPOLECCE peaan3anuu o0pa3oBaTebHON NEATENbHOCTH, B TOM
YHCJIe B YaCTH:

1) rpaIaHCKOr0 BOCIIMTAHMS:

OCO3HaHUS  OOYYalOHIMMHCS ~ CBOMX  KOHCTUTYIIMOHHBIX IpaB U
00s13aHHOCTEH, YBaXKEHHSI K 3aKOHY U IIPABOIOPAIKY;

MPEACTABICHUS] O COLMAIbHBIX HOpPMax M MPABWIAX MEXINYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IPU CO3AAHUHU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX W MO3HABATENIbHBIX 3a]a4, BBIMOJIHECHUH
XMUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTM TIOHMMAaTh U IPUHUMAaTb MOTHBBI, HAMEPEHHUS, JIOTUKY U
apryMEHThI IpYTHX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHUSA:

LIEHHOCTHOIO OTHOIIEHHUS K HCTOPUYECKOMY U HAYYHOMY HAaCJICIUIO
OTEUYECTBEHHON XUMHUU;

YBa)XEHUS K IPOLIECCY TBOPYECTBA B 0O0JIACTU TEOPUM U IMPAKTUYECKOTO
NPWIOKEHUS XUMHUHU, OCO3HAHUS TOrO, YTO JIAHHBIE HAayKH €CTb pPE3yJIbTaT
JUINTEIbHBIX ~ HAOMIONEHUN, KPOMOTIUBBIX  OKCHEPHUMEHTAIBbHBIX  IOHCKOB,
MNOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpECAa W II03HABATEIbHBIX MOTHMBOB B IMOJYYEHUU M TOCIETYHOUIEM
aHalm3e HHPOpPMAIMKU O MEPEAOBBIX JOCTHKEHUAX COBPEMEHHON OTEYECTBEHHOU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOTO ITOBECHMUS,;

CIIOCOOHOCTH  OLIEHMBaTh CHUTYallUH, CBS3aHHBIE C  XUMHUYECKUMU
SIBJICHUSIMU, U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACh HAa MOPAJIbHO-
HPABCTBEHHbBIE HOPMBI U LICHHOCTH;

TOTOBHOCTU OLIEHHMBATh CBOE MOBEJEHUE U IMOCTYIIKM CBOMX TOBapULIECH C
NO3UIUI HPaBCTBEHHBIX M MPABOBBIX HOPM U C YYETOM OCO3HAHMS IOCIEACTBUNA
IIOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbSI:

NOHMMAHUSA IIEHHOCTEW 370poBOro M 0Oe3omacHOro obOpasza JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3MYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBuil 0€30MacHOr0 OOpalleHHsl C BEIIeCTBaMU B OBITY,
IIOBCEIHEBHOM JKHU3HU, B TPYJOBOH AESATEIBbHOCTH;
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IIOHUMAHUS LIEHHOCTU MpaBUJl HWHIUBUIYAIBHOIO M  KOJUJIEKTHUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, yTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAaHUS MOCJIEICTBUI U HEMPUATHS BPEIHBIX MPUBBIYEK (YIOTpeOIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HMCCIE0BATENbCKOM
NEeATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPUYECKOW U  JPYrux BHUOAX
NEATENIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Y4YaCTHE B PEUIEHUWU MPAKTUYECKUX 3a1ad
COIMAJIbHON HaIPaBJIEHHOCTH (B paMKaX CBOEro KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YUYeHHUI0 NMpodeccuil pa3inyHOro poja, B TOM YHCIIe
Ha OCHOBE IPUMEHEHHUS PEAMETHBIX 3HAHUI 110 XUMUH;

YBaXXEHUS K TPYyLY, JIIOASM TpyAa U pe3yibTaTaM TPyAOBOU NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WMHIMBUIYaTbHOM TPAEKTOPUU
obOpasoBanms, Oyaymeld npodeccuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU 11eJIeCOO0Pa3HOr0 OTHOIICHUS K MPHUPOAEC KAK HCTOYHHUKY
CYLIECTBOBAHUS KU3HU Ha 3EMIIE;

NOHUMAaHUSl TJIOOAJIBHOTO XapakTepa 3KOJIOTMYECKUX MpoOJieM, BIMSHHUS
SKOHOMMYECKHX MPOLIECCOB HA COCTOSTHUE MTPUPOJTHON U COLUUAIBHON CPEJIbI;
OCO3HaHUS HEOOXOJAMMOCTU HCIOJIb30BAHUSA JTOCTHXKEHUM XUMUM [JISl PELICHUs
BOIIPOCOB PAIMOHAIBHOTO MTPUPOIONIOIb30BAHUS;

AKTUBHOTO HENPUATHS JEUCTBUM, TMPUHOCAIIMX BpPEH OKPYXKAIOMIEH
IPUPOJIHON cpeie, YMEHHUS] MPOTHO3UPOBATH HEOIArONpPHUSATHBIE SKOJIOTHUECKHE
NOCJIEICTBUSI PEAIPUHUMAEMBIX JEHCTBUN U IPENOTBpALIaTh UX;

HaJU4Msl  Pa3BUTOrO  DKOJOTMYECKOTO  MBILUICHHS,  AKOJIOTHYECKOMN
KYJbTYpbI, ONBITA JEATEIBHOCTH 3KOJOTHMYECKOW HaIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATUBHOM M COLMAIBHOU
IpaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH HUCOJOTUU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUSA
HAyKU U 0OIIECTBEHHON MPAKTUKH;

NOHUMaHUsl CcHenUM(pUKUH XUMHUM KaKk HayKd, OCO3HaHUS €€ poju B
GbOopMHpPOBAHUU PALMOHAIBHOTO HAYYHOI'O MBIILIEHUS, CO3/IaHUU IEJOCTHOTO
IpEJCTaBICHUS 00 OKPYXAIOUIeM MHUpPE Kak O €JUHCTBE IMPUPOJIbI U YEIOBEKa, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHWH MpoOJIeM COXPaHEHUs
IPUPOAHOTO PAaBHOBECHS;

yOSXKAEHHOCTH B OCOOOM 3HAUYMMOCTH XHUMHUHU [JIsl COBPEMEHHOM
UMBHJIM3ALMK: B €€ T'yMaHUCTUYECKOM HAINpPaBJIEHHOCTH M BaXXHOM pPOJIU B
CO3aHUM HOBOW 0a3bl MaTepuaibHOM KyJIbTYypbl, B PELUICHUH TJI0OATBHBIX
npo0ieM YCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPIETHUECKOM,
MUIIEBON M 3KOJIOTMYECKO 0€30MacHOCTH, B PA3BUTHH MEAMIIMHBI, 00€CIIeUeHUN
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YCIIOBUH YCIIEITHOTO TPYyaa U 3KOJOTUICCKH KOM(POPTHON KM3HU KaXKJIOTO YJICHA
00I111eCTBA;

€CTECTBCHHO-HAYYHOH TPAMOTHOCTH: ITIOHHUMAHHS CYIIHOCTH METOJIOB
MIO3HAHMS, WCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCITOJIb30BaTh
10JIydaeMble 3HAHUS I aHAIM3a U OOBSICHEHUS SIBJICHUHA OKPYXKAIOIIEro Mupa u
IPOUCXOAAIINX B HEM U3MEHECHUH, YMEHHS JiejaTh 000CHOBAHHBIC 3aKIFOUCHUS Ha
OCHOBE HAay4HbIX (DaKTOB M HMCIOIIUXCS JaHHBIX C LEIbI0 IOJYyYCHHUS
JOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSATENILHO HCITONL30BATh XWMHYECKHE 3HAHHUS IS
pEIICHHUS ITPOOJIEM B PealIbHbIX )KHU3HCHHBIX CUTYAIHUsX;

HMHTEpeca K MO3HAHMIO, HCCIIeI0BATCIILCKON ACSITEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEPHIBHOMY OOpa30BaHHIO U
caM000pa30BaHNI0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAaHUH 110 XUMHUU B
COOTBETCTBHUH C KU3HCHHBIMH ITOTPEOHOCTSIMHU;

HHTEpeca K 0COOCHHOCTSM TpyJAa B Pa3IMIHBIX chepax MpodecCHOHATBHON
JIESITEILHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTanpeamMeTHbIe pe3yabTaThl OCBOCHHS MPOTrPaMMBbI 110 XMMHHA Ha YPOBHE
cpeaHero o0Iero o0pa3oBaHus BKIIIOYAIOT:

3HaYuMble I (OPMUPOBAHUS  MHPOBO33PEHHUS  OOYYaIOI[UXCs
MEKIUCIUIUIMHAPHBIC (MEKIIPEAMETHbIC) OOIICHAYYHbIC MOHITHS, OTPAXKAIOIIHE
IEJIOCTHOCTh HAy4YHOHW KapTHHBI MHpa W CHCHU(PHUKY METOJO0B IO3HAHHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIIECTBO, DHEPIHs, SIBJICHHE,
IPOIIECC, CHCTEMa, Hay4YHbI (PaKT, MPUHIKII, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, UCCIICA0BaHNE, HAOIOACHIE, N3MEPEHHUE, SKCIIEPUMEHT U JPYTHC);

YHUBEpCAJIbHBIC yUeOHbIC JeHCTBUS (IT03HABATEIbHBIC, KOMMYHHUKATHBHEIE,

PETYJISTUBHBIE), o0ecrneuynBaroIme dbopmupoBanue GyHKIIMOHATBHOM
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHLIUN 00y4YaromInuXcs;
CIIOCOOHOCTH o0y4aromuxcs UCIOJIb30BATh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC YUCOHBIC
JIEUCTBYS B IO3HABATEIILHON U COLMAIHOU MTPAKTHUKE.

MertanpeaMeTHbIE pe3yabTaThl OTPAX)alOT OBJIAJCHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMHU M  PETYJISTUBHBIMU
EUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE IeiiCTBHUS
1) 6a30Bble JIOrHYecKUE TeMCTBUS:

CaMOCTOSITeNIbHO  (DOpMyJIMpOBaTh W aKTyaJlU3UpPOBaTh  MpoOJIeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONPENETATh UEIU JEATEIbHOCTH, 3a/aBas MHapaMEeTpbl W KPUTEPUU HUX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJITAThI AEATEIIbHOCTH C MOCTABJICHHBIMU LIEJISIMU;
VCIOJI30BaTh NMPH OCBOCHUM 3HAHUU MPUEMBI JOTUYECKOTO MBILLICHUS: BBIACIATh
XapakTEepHbICE MPU3HAKU TIOHSATUA W  YCTAHABIMBATH WX  B3aUMOCBS3b,
WCITOJIb30BATh COOTBETCTBYIOMINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUU
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BBHIOMPATh OCHOBAHUSI W KPUTEPUU [UIS KJIACCH(UKAIMKA BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABIWBATh TMPUYUHHO-CIICJICTBEHHBIC CBSI3M MEXKIYy HW3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYXKJICHHUS (MHIYKTHBHBIE, JEyKTUBHBIC, 110 aHAJIOTHH),
BBISBJISITh 3aKOHOMEPHOCTH M TIPOTHUBOPEYMS B PACCMATPUBAEMBIX SIBIICHHSX,
bopMyIMpPOBaTh BHIBOJIBI M 3aKJIFOUCHUS,

PUMEHSITH B MIPOIECCe MTO3HAHUS HCIOJIb3yeMbI€ B XMMUU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJICNIH, PEOOPA30BHIBATH MOIEIBHBIC TTPEACTABICHUS — XUMHYECKUN
3HaK (CHMMBOJ) »JJIeMEHTa, XuMHUYeckas ¢GopMmyna, YpaBHEHHE XUMHUUYECKOU
peakiuy — TMpU PEIICHWH Yy4eOHBIX MO3HABATEIBHBIX W IPAKTHUYECKUX 3ajiad,
IPUMEHSTh Ha3BaHHBIC MOJICIIbHBIC TIPEICTABICHUS VISl BBISIBICHHS XapaKTEPHBIX
MPU3HAKOB M3y9aeMbIX BEIICCTB U XUMHYECKUX PEAKITHM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO IMMO3HAHHS BEHIECTB U XUMHUYCCKUX
pEeaKuunii;

dbopMmynupoBaTh IeNM W 3aJa4yd  WCCJICJOBAaHMs,  HCIOJIb30BaTh
MOCTaBJICHHBIE W CaMOCTOSTEIBHO C(OPMYIUPOBAaHHBIE BOMPOCHI B KAa4eCTBE
WHCTPYMEHTA TO3HAHUS M OCHOBBI JJI1 ()OPMHUPOBAHUS THUIIOTE3bl MO IPOBEPKE
MPAaBUWJIBHOCTH BBICKA3bIBAEMBIX CY>KJICHUM;

BJIAJIETh HAaBBIKAMH CAMOCTOSITEIBHOTO IIJIAHUPOBAHMS M TMPOBEACHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHUS HaOII0JaTh 3a XOJ0M
MpoIecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €ro pe3yJbrar, (GopMyIupoBaTh
000011IeHUs M BBIBOJIbI OTHOCUTEJIHLHO JIOCTOBEPHOCTH PE3YyJIbTATOB UCCIIEOBAHMUSI,
COCTaBJISITH OOOCHOBAHHBIN OTYET O TIPOJICTAHHOM paboTe;

npuoOpeTaTh OMNBIT YYCHHUUYECKOHM MCCIIEOBATEIbCKOM M TMPOEKTHOU
NESATETLHOCTH, TMPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOWCKY METOJIOB pEIICHUs] MPaKTUYECKUX 3ajiad, NPUMEHEHUIO Pa3InIHBIX
METOJIOB ITO3HAHUS.

3) padora ¢ nnpopmanmeii:

OPUEHTUPOBATHCSA B PaA3JIMUYHBIX MCTOYHMKAX HHPopManuu (Hay4dHO-
MONyJIsIpHAsl JIUTeparypa XHMHUYECKOTO COJIEp)KaHMS, CIPaBOYHbIC TOCOOUS,
pecypcel IHTepHeTa), aHaIu3upoBaTh MHGOPMAIMIO PA3IUYHBIX BUIO0B U (HOpM
MIpeJICTaBIICHHUS, KPUTHYECKU OIICHHUBATH eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUYUBOCTD;

dhopMyIMpOBaTh 3alPOCHl U TPUMEHSTh Pa3IMUHbIE METOJIbI MIPU MOUCKE U
oTOope wuHOpMaMK, HEOOXOAUMOW Uil BBIMOJHEHHS Y4eOHBIX 3ajad
OIIPEIEIEHHOTO TUIIA;

mpuoOpeTaTh OMBIT WCIOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTEIIbHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMY  TIPEICTABIICHUS
uHbopMaIuu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

WCIIOJIh30BaTh HAYYHBIM S3BIK B Ka4eCTBE CpEACTBa Tpu padbore cC
XUMHUYECKOW uH(OpMalMen: MNpUMEHSATh MeXIpeaMeTHble (dusnueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIbI, (hOpMYJibl, aOOpeBUATYpbl, HOMEHKIATYPY;
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HCIOJIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATJISTHOCTH.
KoMMyHuKaTHBHBIE YHHBePcaJIbHbIe YueOHbIe 1elCTBHUS:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/1a€MOM TEMbI B XO/I€ TMajiora u/miu
JUCKYCCHM,  BBICKa3blBaTh  HJEH, (OPMYJIHPOBATh CBOU  MPEIAJIOKEHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS IIPETI0OKEHHOMN 3a]a4uH;

BBICTYIIaTh C IPE3EHTALMEN pe3ysbTaTOB I103HABATEIbHOU JAEATEIbHOCTH,
IIOJIyYE€HHBIX CAMOCTOSITENIBHO MJIM COBMECTHO CO CBEPCTHUKAMHU NP BBINOJIHEHUN
XMMHUYECKOTO 3KCIIEPUMEHTA, IPAKTUYECKON padOThI M0 HCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEUIECTB, peajin3allii Y4eOHOro NMpoeKkTa, U GOopMyJIUpOBaTh BbIBOJbI
[0 pe3yJbTaTaM IPOBEAEHHBIX HCCIECJOBAHUM IMYTEM COIJIACOBaHMS MO3ULUI B
X0J1€ 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

Pery/isiTuBHbIe YHUBepPCaJbHbIe YUeOHbIe AeiicTBHS:

CaMOCTOSITENIbHO ITUIAHUPOBATh M OCYLIECTBIIATH CBOIO IO3HABATEIIbHYIO
JeSITEIbHOCTD, Ompefenas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpe/jlaraéMblii aJrOpuT™M ACUCTBHA Mpu
BBIMIOJTHEHUH YYEOHBIX W HCCIENOBATENbCKUX 3a]ad, BbIOMpaTh Haubosee
3¢ (dEeKTUBHBIA CMOCOO MX pEHICHHS C YYETOM IMOJy4YeHHsS HOBBIX 3HAHUHM O
BELIECTBAX U XUMUYECKUX PEAKLUAX;

OCYIIECTBJISITh CAMOKOHTPOJb JIEATEIbHOCTH HAa OCHOBE CaMOaHalu3a M
CaMOOLICHKHU.

INPEIMETHBIE PE3YJIBTATbBI

IIpenMeTHble  pe3yabTaTbl OCBOEHMSI IIPOrpaMMbl 10 XUMHUM  Ha
yriayOn€HHOM YpOBHE Ha YPOBHE CpPEOHEr0 OOIIEero 0oOpa30BaHUs BKIHOYAIOT
cnenuduueckue g yueOHoro npeamera «XuMus»» HayyHble 3HAHUS, YMEHUS U
CIocoObI JCHCTBHUI MO OCBOCHUIO, MHTEPHIPETAIMN U MPeoOpa30BaHUIO 3HAHMIA,
BUJIbI JICITEIBHOCTU IO MOJYYEHHIO HOBOTO 3HAHMS W NMPUMEHEHUIO 3HAHUH B
pa3IMYHBIX y4EeOHBIX CUTyalUsiX, a TAaKK€ B PEAbHBIX XKU3HEHHBIX CUTYalUsX,
CBSA3aHHBIX C XuMHEHl. B mnporpamMmme mo XuMuUM MpeAMETHbIE pPe3yJbTaThl
IpEJICTaBJICHBI 10 TOAaM U3yUYeHHUS.

10 KJIACC

IIpenmeTHble pe3ynbTaThl OCBOEHMsSI Kypca «OpraHuyeckas XUMHsS»
OTpaXKaroT:

Cc()OPMUPOBAHHOCTh IPENCTABICHUI: O MECTE€ M 3HAYEHUM OpPraHUYECKON
XMMHMH B CHCTEME E€CTECTBEHHBIX HayK M €€ pojiu B 00ECHEYEHHUU YCTOHYMBOIO
pPa3BUTHS YEJIOBEUYECTBA B PEUIEHUM NMPOOJIEM KOJOTUYECKOW, IHEPreTUUECKON U
NUIIEBOM O€3011aCHOCTH, B Pa3BUTHUM MEIUIIMHBI, CO3aHUU HOBBIX MaTEpUaJOB,
HOBBIX HCTOYHHUKOB DHEPIUH, B o0ecrieueHnun paloHaIbHOIO
IPUPOJIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUSI U OOIICH KyJIbTYpPBI
YelioBeKa, a TakKe DSKOJOTUYECKM OOOCHOBAHHOTO OTHOUICHHS K CBOEMY
3JI0POBBIO U TIPUPOJTHOM Cpenie;

BJIAJICHUE CUCTEMOM  XHMHMYECKHX  3HAHHM, KOTOpAas  BKJIKOYAET:
OCHOBOTIOJIATAIOIINE MOHITHS — XUMUYECKUH 3IEMEHT, aTOM, SIIPO U 3JIEKTPOHHAs
o0Ooyouka aroma, s-, p-, d-aTomMHBIE OpOHWTaNU, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI aTOMa, TUOpUAM3alUsl aTOMHBIX OpOWTaneil, HOH, MOJIEKya,
BaJIEHTHOCTb, 3JEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCIIEHMSI, XUMUYECKas CBS3b,
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MOJIb, MOJIApPHAsI Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKeNeT, (PyHKIMOHAIbHAS
rpynmna, paadkal, CTPYKTypHble (opMmyibl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJIETHBIE), M30MEPHsS CTPYKTYypHas M IPOCTPAHCTBEHHAs (T€OMETpUYecKas,
ONTHYECKAs), HM30MEpbl, TOMOJIOTMYECKHI PsJ, TOMOJIOTH, YIJIEBOJIOPOIBI,
KHUCJIOPOJA- U a30TCOAEpPKAIINE OPraHUYECKUE COCIUHEHHS, MOHOMED, MOJHUMED,
CTPYKTYPHOE€ 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIAMHEHUSA; TEOPHUH, 3aKOHBI
(mepuonunueckuii 3akoH JI. M. MeHneneeBa, Teopusi CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. byTnepoBa, 3aKk0OH COXpaHEHUSI MACChI BEUIECTB, 3aKOH COXPAHEHUS
U TpEeBpalIEHUs] DHEPrUM IMPU XUMUYECKHX PpEaKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3bIK XMMHUH, MUPOBO33PEHUECKHAE 3HAHMS, JIEKALIME B OCHOBE
MOHMMAHUS TPUYMHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJICHUM; MPEICTABICHUS
0 MEXaHU3MaX XHMHYECKUX pPEaKUui, TEPMOAMHAMUYECKUX W KHUHETHYECKHX
3aKOHOMEPHOCTAX MX MPOTEKaHUs, O B3aNMHOM BIIMSIHUM aTOMOB M I'PYIIII aTOMOB
B MOJIEKyJax (MHIYKTUBHBIA U Me30MepHbIi 3¢ dexTsl, opuentantsl | u Il pona);
(dakTosornuecKue CBEJEHUS O CBOMCTBaX, COCTaBe, MOJIYYEHHMH U O€30IacHOM
UCIOJIb30BaHUU BAaXXHEHMIINX OPraHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
NESTENIbHOCTH ~ YeJIOBEKa, OOIMX  HAay4YHbIX  NPHUHIMIAX  XUMHYECKOTO
MIPOU3BOJICTBA (Ha MpUMEpPE IPOU3BOJICTBA METAHOIIA, TEPepadbOTKH HEDTH);
c(hOpMHUPOBAHHOCTh YMEHUM: BBIABISITH XapaKTEpHbIE MPU3HAKU TOHSITHIM,
YCTaHaBJIMBAaTh WX B3aUMOCBS3b, UCIOJb30BATh COOTBETCTBYIOLIME IOHATHS MPU
ONMCaHUH COCTABA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIMHEHUN;
c(hOpMHUPOBAHHOCTh YMEHUI:

UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJII COCTABJICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUuYECKUX
BEILIECTB;

COCTaBJIATh YPABHEHUSI XMMHUYECKUX PEAKIMH U PACKPBIBATh UX CYLIHOCTH:
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIUM  IMOCPEACTBOM  COCTABJICHUSA
AIIEKTPOHHOTO ©OajaHca »JTUX peakluil, peakuuii HOHHOro oOOMeHa WyTEM
COCTABJICHUS X IOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHHIA;

M3TOTaBJIMBATh MOJIENIN MOJIEKYJI OPraHUYECKUX BEIECTB ISl MIUTFOCTPALUN
UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAJIC)KHOCTh U3YUYEHHBIX
OpPraHMYECKHX BEIIECTB [0 HX COCTaBY M CTPOCHHID K ONPEACIEHHOMY
KJIacCy/Tpynne COeAWHEHWM, JaBaTb UM Ha3BaHMUS [0 CHUCTEMATHYECKOU
HomeHknatype (IUPAC) u npuBoAuTh TpUBUAIbHBIE HA3BaHUS JI OTIEIbHBIX
IpeICTaBUTENIC OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHIIEH, TOJIYOJ, IJIMIEPUH,
ATWICHIJIMKOIb, (eHOoN, (OopMalblIeru, aueTanbIeruj, aieToH, MypaBbUHas
KHMCJIOTA, YKCYCHAsI KUCJIOTA, CTEAPUHOBAsI, OJICUHOBAsI, TAJIBMUTUHOBAS KUCIIOTHI,
TJIMLWH, aJlaHuH, MajibTo3a, (PpyKTO3a, aHWJIMH, JUBUHWI, U30MIPEH, XJOPOIPEH,
CTUPOJ U JIpyTHUeE);

cOPMUPOBAHHOCTh YMEHHUS OIpPENesITh BUJ XHMHUYECKOH CBA3H B
OPraHUYECKUX COEJIMHEHUSIX (KOBAJIEHTHAsI W WOHHAs CBs3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);
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c(hOPMHUPOBAHHOCTh YMEHHUS TPUMCHSTH IMOJIOXKEHUS TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. BytiepoBa /st 00bsicCHEHUS! 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI;

c(hOPMHPOBAHHOCTh  YMEHHMM  XapaKTepU30BaThb  COCTaB, CTPOCHHE,
bu3nuecKkue M XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENCH pa3IMyHBIX
KJIACCOB OPraHMYECKUX BELIECTB: AJIKAHOB, [IUKJIOAJIKAHOB, AJIKEHOB, AJIKAJIUCHOB,
QJIKWHOB, AapPOMATHYECKHUX YIJIEBOJOPOJOB, CIUPTOB, AalbAECTHIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHUHOKHUCJOT, OEJKOB, yTJEBOAOB (MOHO-, AM- W TOJIMCAXapHUJIOB),
WUIKOCTPUPOBATh ~ TE€HETUYECKYK)  CBS3b  MEXAY HUMH  ypPaBHEHHUSIMU
COOTBETCTBYIOUIMX XHMHYECKHX PEAKIUHA C UCIOJIb30BAaHUEM CTPYKTYPHBIX
dopmyu;

c(hOpPMHUPOBAHHOCTh YMEHUS TOATBEPKIAaTh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHUYECKUX COCTUHEHUH OT
KPaTHOCTH U TUIA KOBAJIEHTHOU CBA3M (G- U T-CBSI3M), B3AUMHOTO BIIMSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMHPOBAHHOCTH YMEHHUS XapaKkTepru30BaTh HUCTOYHUKHU
YIJIEBOJIOPOJHOTO ChIphs (HE(Th, MNPUPOAHBIM Ta3, Yrojib), CHOCOOBI €ro
nepepadoTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB NepepaboTKH;

c(hOpMHUPOBAHHOCTD BIIAJICHUS CHUCTEMOW 3HAHUU O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHUsl — HAOJIIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUH, SKCIIEPUMEHTE
(peaJbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS;

chOPMHUPOBAHHOCTh ~ yYMEHUSI ~ NPUMEHSATH  OCHOBHBIE  ONEpAIUU
MBICIIUTENILHON JESATENIbHOCTH — aHajiu3 U CHUHTE3, CpaBHEHHUE, 0000IleHue,
CHUCTEMAaTHU3AlUI0, BBISIBJICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€U — ISl U3YUYEHUS
CBOWCTB BEIIECTB U XUMUYECKUX PEAKIU;

c(hOpMHUPOBAHHOCTh YMEHUM: BBISIBJISATH B3aUMOCBSI3h XUMUYCCKUX 3HAHUM C
MNOHATUSIMU U TPEACTABICHUSIMU JIPYTHX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JJIs
0onee OCO3HAHHOTO TOHWUMAHUS CYIIHOCTH MATEpUAIbHOTO EIWHCTBA MHPA,
WCITOJIb30BAaTh CUCTEMHBIC 3HAHUS MO OPTaHWYECKOW XUMHUHU 11 OOBSICHEHHS U
IIPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYYHYO IIPUPOAY;

c(hOPMUPOBAHHOCTh YMEHHUI: MPOBOAUTH pACUYETHl MO XUMUYECKHUM
dbopMmynaM U ypaBHEHUSIM XMMUYECKUX PEAKUUU C HUCIOIb30BaHUEM (PU3NYECKHUX
BEIMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEIIECTBA), XaPAKTEPU3YIOIIUX
BEILIECTBA C KOJWUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XMUMUYECKOU
(dbopMysbl BEUIECTBA MO M3BECTHBIM MAacCOBBIM JIOJSIM XHMHUYECKHX 3JIEMEHTOB,
IPOIYyKTaM CropaHus, IJIOTHOCTH T'a3000pa3HbIX BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUH: TPOTHO3UPOBATh, AHATM3UPOBATH M OIICHUBATH
C TMO3ULIMHA  HSKOJOTMYECKOM  O0e30MmacHOCTH  TOCHEACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHOW JIEATETLHOCTH YEJOBEKa, CBS3aHHOM ¢ mepepaboTkoin
BEILIECTB, UCMOJb30BATh MOJYYEHHbIE 3HAHUS ISl IPUHSITUS TPAMOTHBIX PELICHUN
po0JIeM B CUTYAIHIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUMN: CAMOCTOSITEIHHO TUIAHUPOBATH U MPOBOIUTH
XUMUYECKUN HSKCHEpUMEHT (TOJIydeHHEe U H3YyUYEHHE CBOMCTB OPraHUYECKHX
BEILIECTB, KAyECTBEHHBIE PpEAKLUMU YIJIEBOJOPOJOB pa3IMUHBIX KIACCOB U

24



KUCJIOPOJICOJIEPKAIIMX OPraHUYECKUX BELIECTB, PEIIEHUE SKCIIEPUMEHTAIBHBIX

3a/lady 10 PACIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COOJIOACHUEM IPABHII

Oe3omacHOro oOpalieHusi ¢ BelleCTBaMU U JabOpaTOpHBIM 00OpYAOBaHUEM,

dbopMyUpOBaTh I€h HWCCIACAOBAHMS, MPEACTABISATh B pa3nudHON (popme

pe3yJIbTaThl SKCIEPUMEHTA, AaHAIU3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTD;
c(hOpMHUPOBAHHOCTh YMEHUI:

coOJI0/IaTh MpaBUiIa YKOJIOTHYECKHU 1€J1€CO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOW JEATENBHOCTH B LEISAX COXPAHEHHSI CBOETO 3I0POBbS, OKPYKAOIIEH
MIPUPOIHON CPEIbl U TOCTUKEHUS €€ YCTOMUYMBOTO Pa3BUTHS,

OCO3HaBaTh OINACHOCTb TOKCHUYECKOTO JEHCTBHUS Ha JKHUBBIE OPraHU3MBI
ONPENCIEHHBIX OPTraHMYECKUX BEIIECTB, IOHMMAas cMbIci noka3aress [IJIK;

aHAM3UPOBATh I11EJIECO00PA3HOCTh MPUMEHEHUSI OPTAaHUYECKUX BEIIECTB B
MIPOMBITIUICHHOCTHY U B OBITY C TOYKU 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHUMN: OCYIICCTBIISITh IEJICHANIPABICHHBIA TTOMUCK
XUMUYECKON MH(OpPMAITUU B PA3IMYHBIX UCTOYHHUKAX (Hay4yHas U y4eOHO-HAydHAS
JuTepaTypa, CpelcTBa MaccoBoil nHpopMaiuu, UHTEepHET U ApyTHE), KPUTHIECKH
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, mepepadaTeiBaTh €€ U UCIIOIH30BAThH
B COOTBETCTBHUU C ITOCTABJICHHOM yueOHOU 3a/1aueH.

11 KUIIACC

[IpeameTHbie pe3ysbTaThl OCBOEHHS Kypca «OOIIass u HeopraHuyeckas
XUMUSD OTPaXKaroT:

c(OpMHUPOBAHHOCTh MPEACTABICHUN: O MaTEpPUAIbLHOM €IUHCTBE MHUDA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTU SIBJICHUM IPUPOJBI, O MECTE W 3HAYCHHUHU
XUMHUHU B CUCTEME €CTECTBEHHBIX HAyK M €€ poju B 00ECIEYEHUU YCTOWYHUBOIO
pa3BUTHS, B PEIICHUH MPOOJEM SKOJOTUYECKOW, DHEPTEeTHUYCCKOW W THIICBOU
0€30macHOCTH, B Pa3BUTUW MEAMIIMHBI, CO3JAaHUM HOBBIX MAaTEpPHAIOB, HOBBIX
WCTOYHUKOB SHEPTHH, B OOECIEUEHUU PAIMOHATHHOTO MPHUPOIOMOIL30BAHMS, B
GbopMHpPOBaHUM MHPOBO33PEHHUS W OOIIeH KyJbTYphl UYEJIOBEKAa, a TaKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO M MPHUPOTHOU
cpene;

BJIAJCHUE CUCTEMOM  XMMHMYECKMX 3HAHUW, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAOIIUE TIOHATHUS — XUMHUYECKUW DBJIEMEHT, aroM, SJIpO aToMma,
M30TOIIbI, 3JIEKTPOHHASI 000JI0YKa aToMa, S-, p-, d-aToMHbIE OpOUTaU, OCHOBHOE U
BO30YX/IEHHOE COCTOSIHMSI aToMa, TuOpuau3anusi aTOMHBIX OpOuTaneid, HOH,
MOJIEKYJIA, BAJIEHTHOCTb, JJEKTPOOTPHUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJIEHTHAas, WOHHAs, MeETauIMuecKasi, BOJOPOIHAs),
KpUCTAJUIMYECKAsl pEIIETKA, XUMHUYECKAsl peakuus, pacTBOP, JJIEKTPOIUTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTUYECKAs JIUCCOLUMALMUSA, CTEIEeHb JIHUCCOLMALINH,
BOJIOPOJIHBI TIOKA3aTellb, OKHUCIUTENIb, BOCCTAHOBUTEIb, TEIIOBOW d(]dekT
XAMHUYECKON PEAKIMU, CKOPOCTh XUMUYECKON PEAKIIMU, XUMAYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPUS AIEKTPOJUTHUYECKOW IHUCCOLUMAINU, NEPUOAUUECCKUIA
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MAaCChl BELIECTB, 3AKOH COXPAaHEHUS U
MPEBPAILECHUS] SHEPTUU NPU XUMHUYECKUX PEAKIHUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEIECTB, 3aKOH JEUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK
XUMUH, MHUPOBO33PEHUYECKHE 3HAHHUS, JIEKAIIME B OCHOBE IMOHUMAaHUs
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NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEJICTABJICHNUSI O CTPOEHHUM BEIIECTBA HA aTOMHOM, HMOHHO-MOJIEKYJISIPHOM W
HAJMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3MaX XUMHUYECKHUX
peakuuii, TEPMOAMHAMUYECKUX M KHHETUYECKHX 3aKOHOMEPHOCTAX  HUX
MPOTEKAHMS, O XMMUYECKOM PAaBHOBECHM, PACTBOPAX M JIUCIEPCHBIX CUCTEMAX;
(baKTOJOrMYecKue CBEJCHHUS O CBOMCTBAX, COCTaBe, MOJIYYEHUU U O€30MaCHOM
UCITOJIb30BAaHUU BAXXHEHIIMX HEOPTraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NEATEIbHOCTH  4eJOBeKa, OOIMX  HAYYHBIX  OPUHIMUIAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUM: BBIABIISITH XapaKTEPHbIE MPU3HAKU TOHSITHIA,
YCTaHaBJIMBAaTh WX B3aUMOCBS3b, HCMOJBb30BATh COOTBETCTBYIOLIME IOHATHS MPU
OIMCAHWH HEOPTraHMYECKUX BEIIECTB U UX MPEBPAILLICHUM;

c(hOpPMHUPOBAHHOCTh YMEHUS HCIIOJIH30BATh XUMHUYECKYIO CHMBOJUKY IS
cocTaBieHUs (HOpPMYJ BEIMIECTB W  ypaBHECHUH XUMHUYECKUX  PEAKIIHMA,
cucteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
BEIIIECTB;

c(hOPMHUPOBAHHOCTh YMEHHUSI  ONPEIENSITh BaJEHTHOCTh U  CTCIICHb
OKHCJICHHSI XUMHUYECKUX DJIIEMEHTOB B COCAUHEHHUSX, BUJ XUMHUYECKOU CBSI3U
(kOBaJIeHTHasi, MOHHAs, METaJUIMYecKasi, BOJOPOJIHAsA), TUI KPUCTAILIMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

c(hOpMHUPOBAHHOCTh YMEHHS OOBSICHITH 3aBUCHUMOCTh CBOMCTB BEILIECTB OT
BHUJIa XMMHYECKONW CBSI3M M THUMA KPUCTAUIMYECKOW pPEHIETKH, OOMEHHBIA U
JIOHOPHO-AKIENTOPHBINA MEXaHU3MbI 00pa30BaHKs KOBAJIEHTHOM CBA3U;

c(hOPMHUPOBAHHOCTh ~ YMEHMI:  KJIacCU(PUIMPOBATh:  HEOPraHUYECKHE
BEILIECTBA 10 UX COCTaBY, XMMUYECKHUE PEAKIIMH MO PA3IUYHbIM MpPU3HAKAM (YUCITY
U COCTaBy pEarupyrolmux BEIIECTB, TEIUIOBOMY 3(PdEKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHUCJICHHsI JJEMEHTOB, OOpAaTHMOCTH, YYacTHIO Karaauszaropa |
JPYTHUE); CAMOCTOSITEIIPHO BEIOMPATh OCHOBAHUS U KPUTEPHH TSI KiIacCU(PUKAITNA
M3Yy4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUK;

c(hOpMHUPOBAHHOCTh YMEHUS PACKPBIBATh CMBICII IEPUOIUUECKOTO 3aKoHa Jl.
W. MenneneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(hOPMHUPOBAHHOCTh YMEHUMN: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB NEPBOTO—YETBEPTOrO MEPHOJIOB
[Tepuoanueckoit CHUCTEMBI .. Menaeneena, HCTIOJIB3YS [MOHSTHUSA
«IHEPreTUYECKUE YPOBHU», «IHEPreTUUYECKHUE MOAYPOBHU», «s-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE M BO30YXIAEHHOE HSHEPreTUYECKUE COCTOSIHUS aToOMay;
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U HX
coequHeHn 1o mnepuomam U rpynmnaMm llepmommueckon cucremsr J[. U
MenpaeneeBa, BAJICHTHBIE BO3MOKHOCTA aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMUS
WX JIEKTPOHHBIX 000JIOYECK;

c(OPMHUPOBAHHOCTh YMEHHI: XapakTEpPU30BaTh (OMUCHIBATH) OOIIHE
XAMHUYECKHME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, IOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOW CBSA3M MEXKIYy HEOPraHMYECKHMH BEIECTBAMU C
MIOMOUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIA;
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c(OPMUPOBAHHOCTH YMEHHUSI PACKPBIBATh CYLIHOCTh: OKHCIHMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA IMOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
THX pEeakUWid; peakuuid MOHHOro oOMEeHa IMyTEM COCTaBICHHUS WX MOJHBIX U
COKpAIEHHBIX  HOHHBIX  yPaBHEHMM;  pEakuud  THUIPOJIM3A;  PEAKLIHU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIUHKA U aJTIOMUHMUS);
c(hOPMUPOBAHHOCTh ~ YMEHHSI  OOBACHITH  3aKOHOMEPHOCTH  MPOTEKaHUs
XUMUYECKUX PEAKIHMM ¢ y4€TOM HMX DHEPreTUYECKUX XaPAKTEPUCTHUK, XapaKTep
U3MEHEHHUS! CKOPOCTH XHMMHYECKOM pEaKIuMu B 3aBHUCUMOCTH OT Ppa3JIMYHBIX
(bakTopoB, a TaKXKe XapakTep CMEUIEHUS XUMUYECKOIO0 PABHOBECHSI IO BIMSIHUEM
BHEIIHUX Bo3jehcTBuil (mpuniui Jle [larense);

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTEepPU30BaTh XUMHUYECKHUE PEaAKIIHH,
JeKale B OCHOBE IMPOMBIIICHHOTO MOJYYEHUS CEPHOW KHUCIIOTHI, aMMHAaKa,
oOlye HaydHble MPUHIUIB XUMHYECKHUX TPOU3BOJCTB; 1€1€cO000pa3HOCTh
NPUMEHEHHS HEOPTaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHUS] COOTHOIICHHSI PUCK-TIOJIB3a;

c(OPMUPOBAHHOCTh BIAJACHUS CUCTEMOW 3HAHUN O METOAAaX HAyYHOTO
NO3HAHUS SIBJICHUNA MPHUPOAbI — HAOIIOJEHUE, W3MEPEHHE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peabHbI U MBICIECHHBIN ), UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax,
yYMEHUS MPUMEHSTh 3TH 3HAHUS MIPU SKCIIEPUMEHTAILHOM HCCIEA0BAaHUU BEILIECTB
U 10 OOBSICHEHHS XUMHUYECKUX SBJICHHM, HUMEIOIIHUX MECTO B MPUPOJE,
MPaKTUYECKOMN ACSTEIbHOCTH YEJIOBEKa U B TOBCEAHEBHOM JKU3HU;

c(hOpMHUPOBAHHOCTh YMEHUS BBISBIISITh B3aUMOCBS3b XUMHUECKUX 3HAHUU C
MNOHATUSMUA U TIPEJICTABJICHUAMH JAPYTHX €CTECTBEHHO-HAyYHBIX MPEAMETOB MJis
00J1e€ 0OCO3HAHHOTO MOHUMAHUS MAaTEPUATILHOTO €IMHCTBA MUDPA;

cOPMUPOBAHHOCTh YMEHHS TPOBOJAUTH pPACUEThl: C HCIOJB30BAHUEM
MOHSTUN «MaccoBasi JI0JIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHLIEHTPALIMSD;
MAacchl BEIECTBA WK 00bEMA ra3a Mo W3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCE
Wi 00bEMY OHOTO M3 yYaCTBYIOUIMX B PEAKIMH BEIIECTB; TEIIOBOrO 3¢ ¢eKra
peaxkiuy; 3HauU€HUs BOJOPOJHOTO IMOKAa3aTessl PacTBOPOB KHUCIOT M IIENOYed ¢
U3BECTHOM CTEMEHbIO IUCCOLMALMU; Macchl (00BbEMa, KOJIMYECTBA BELIECTBA)
POJYKTa PEaKluu, eCid OJHO M3 MCXOJHBIX BEIIECTB JIAHO B BUJE pacTBopa ¢
OTIPEICIEHHON MacCOBOM J10Jiel PacCTBOPEHHOIO BEIECTBA WJIM JAaHO B M30BITKE
(MMeeT TpUMECH); JOJIU BbIXOJA MPOAYKTAa pEaKIUu; OObEMHBIX OTHOLIECHUUN
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHUMN: CAMOCTOSITEIBHO TUIAHUPOBATH U MPOBOAUTH
XUMUYECKUH  DKCHEpUMEHT  (IPOBEJCHHME  peakuuMid  HMOHHOrOo  OOMEHa,
MOJATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHUUYECKUX BELIECTB, ONPEACIICHHUE
CpelIbl pPAacTBOPOB BELIECTB C MOMOUIbI0 HMHJIMKATOPOB, H3yUYEHUE BIIMSHUSA
pa3inuuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOW  pEaKIUH, peUIeHHE
IKCIEPUMEHTAJbHBIX 3a7ad 1o Temam «Mertamibly u  «Hemertamns»y) ¢
COOJIOICHUEM TpaBUJI 0€30MaCHOr0 OOpaIIeHHs C BEIIECTBAMHU M JIA0OPaTOPHBIM
obopymoBanueM, (GopMymHpoBaTh 1€ HCCICAOBAHUSA, MPEACTABIATH B
pa3nuyHOi (opMme pe3ysbTaThl SKCIEPUMEHTA, aHATU3UPOBATH U OLEHUBATH UX
JIOCTOBEPHOCTH;
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chOpPMUPOBAHHOCTh ~ YMEHHUH:  coOMIonaTh  OpaBWJia  IOJB30BaHUS
XUMHYECKOM TMOCyJoM M Ja0opaTopHBIM OOOpyJOBaHHEM, oOOpalieHus c
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU IO BBIOJHEHUIO J1a00paTOPHBIX
XUMHYECKHX OTBITOB, 3KOJOTHYECKH IIeJIeCO00pa3HOro MOBEACHHUS B OBITY H
TPYJIOBOM JI€ATEILHOCTH B IIEJIIX COXPAHEHUS CBOETO 370POBbs, OKPY>KaIOIIEH
OPUPOAHOM Cpellbl U JOCTHXKEHUSI €€ YCTOWYMBOIO pa3BUTHUS, OCO3HABATH
OMAacHOCTh TOKCHUYECKOIrO JICMCTBUSI HAa KUBBIE OPTraHU3Mbl OMNpPEIEIEHHBIX
HEOPTraHWYECKUX BEUIECTB, MOHMMas cMmbich nokasarens [1/K;

c(hOPMHUPOBAHHOCTh YMEHHUMN: OCYIIECTBIISITH I€JCHANPABICHHbIA TOUCK
XUMUYECKON MH(OpMAIIMU B PA3IMYHBIX UCTOYHHUKAX (HayyHasi U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoi MHpopManuu, IHTEpHET U apyrue), KpUTUYECKU
aHAJIM3UPOBATh XMUMUYECKYI0 MH(pOpMAIIUIO, IepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3aqaueid.

4. TemaTn4eckoe NJIAHNPOBAHHUE

TemaTnueckoe miaHupoBanue no XxuMuu s 10-11 kmaccoB cocTaBiIeHO C
ydeToM pabouell mporpamMmbl BOCHHUTaHUS. BHECeHBI TeMbl, 00ecredHBaroIIne
peanu3aIuio IeJEeBbIX MPUOPHUTETOB BochuTaHus oOyuatomuxcss COO uepes
U3YUYEHUE XUMHH.

B BocnuTaHuu 00y4aromuxcsi IOHOLIECKOr0 BO3pacTa TaKUM MPUOPUTETOM
SBJIIETCS] CO3/IaHKE OJIArOMPUATHBIX YCIOBHUM ISl MPUOOpEeTeHrs 00ydaromuMucs
OTbITA OCYILECTBIEHUS COIUATBHO 3HAUUMBbIX JIE]I.

Boigenenre faHHOTO MPUOPUTETA CBSA3AHO C MOTPEOHOCTHIO 00yYaroUUXCsl
B JKM3HEHHOM CaMOOMpEJEICHUH, B BBIOOpE JalbHEHINEro KU3HEHHOIO IYyTH,
KOTOpPBIA OTKpBIBAECTCS IMEpe]] HUMU Ha IOpPOre CaMOCTOSITEIbHOM B3pOCION
KU3HH.

Ha ypoxkax xumun o0y4aronyecs MOryT IpuoOpecTH:

® OIIBIT CaMOCTOATCIIBHOI'O an06peTeHI/m HOBBIX 3H3HHI>1, IMPOBCACHUSA
HAayYHBIX HCCH@I[OB&HHﬁ, OIIBIT HpOGKTHOﬁ ACATCIBHOCTH,
L4 OIIBIT M3Y4YCHHUSA, 3alllUTbl M BOCCTAHOBJICHHA KYJILTYPHOI'O HACJICIUA

4qCJI0BCUYCCTBA, OIIBIT CO3JaHHA COOCTBEHHBIX HpOI/IBBC,Z[CHI/Iﬁ KYJIbTYPbI, OIIBIT
TBOPUYCCKOI'0 CaMOBLIPAXKCHH,

® OIIBIT CaMOIIO3HAHUA KW CaMOadHalin3ad, OIIbIT COIHAJIBHO IMPUCMIICMOIO
CaMOBBIPAKCHUA 1 CaMOpCain3alivu.

Ne Pasznea/Tema Koxa-Bo yacos, DJIeKTPOHHbIE dopMa peaanzanun
OTBOIMMBIX y4eoHo- BOCIHMTATEJHHOTO
HA U3y4yeHue MeToAu4YecKne NMOTEHI[HAJIA TeMbI
TeMbl MaTepuaJIbl
10 xkanace
Pazgen 1. Teopernueckne 1. ITy3akoB C.A.
OCHOBBI OpraHuYecKoi Xummst. 10 xmace:
XHMHUH y4e0. mis
13 o011eo0pasoBar. YcraHOBIICHHE
[Ipenmer OpPraHUYECKOH OpraHM3alvn: JIOBEPUTEIIBHBIX
1.1 | Xumun. Teopuss  cTpoeHus yriy0I1. ypoBEeHb / OTHOILIEHUN MEXTy
" | OpraHUYEeCKUX COCIMHECHUU A. C.A. Ily3akos, H.B. YUYUTENIEM U €ro
M. Bytnepoa MamiauHa, B.A. YYCHUKAMU,
ITomrkoB. — M..: CITOCOOCTBYIOTUX
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Hroro mo pasneny 13
Pasnen 2. YrieBoaopoasbl
6
21 [IpenensHbBIE YTIEBOIOPOIBI —
" | aymKaHBI, TUKIOATKAHBI
12
29 HenpenenbHble yriaeBo1opoab:
" | aNmKeHbI, aJKaJNEHBI, ATKIHBI
6
ApomaTtudeckue
23| 2P

YTJIEBOJIOPOIBI (apEHBI)

IIpocemenue, 2019.
—320 c.: un.

2. Ily3akoB C.A.
Xumus. COOpHUK
3aj1a4 u
yrnpakaerui. 10 —
11 xnaccer: yueoO.
nocoowue s
ob1eobpazoBar.
OpraHM3alyi:
yray0oi1. ypoBeHb /
C.A. Ily3akos, B.A.
Tlonkos, U.B.
Bapeiosa; noa. pen.
C.A. Ily3akoBa. — 2-¢
u3n. — M.
IIpocemenue, 2019.
— 159 c.: un.

3.
https://urok.apkpro.ru

4. POl

TO3UTHBHOMY
BOCIIPHUSTHIO
YYaIIIMHUCS
TpeOOBaHUI U MPOCHO
YUUTEIS,
MPUBJICYCHUIO UX
BHUMAaHUS K
o0cykaaeMoi Ha
YpOoKe HHPpOpMAIIHH,
AKTHBH3AIUU HX
TI03HABATEIILHOM
JeSITeNbHOCTH

[Ipusneuyenne
BHUMaHUS
IIKOJIEHUKOB K
IIEHHOCTHOMY acCIIeKTy
M3y4aeMbIX Ha YpOKax
SIBJIEHUW, OpraHU3a1us
HX pabOTHI C
MOJTy4aeMOi Ha YPOKE
COIIMAJIbHO 3HAUUMOU
nHpopMmaruei —
VHUIIMHPOBAHUE €€
o0CyKIeHYS,
BBICKA3bIBAaHUS
YYaIUMUCS CBOETO
MHEHHUS 110 €€ ITOBOTY,
BBIPaOOTKH CBOETO K
HEW OTHOLIEHUSI.

Pa3BuTHe HEHHOCTHOTO
OTHOIICHUS K TPYAY
KaK OCHOBHOMY
CIoCco0y TOCTIKECHHSI
’KU3HCHHOTO
0JIaronoIyJns
YeNoBeKa, 3aJI0Ty €To
YCIEUTHOTO
po¢eCCHOHATBHOTO
CaMoOIIpeICTICHUS 1
OLIYIICHUS B
3aBTpaITHEM JTHE.

Hcnons3oBanue
BOCIIUTATEIBHBIX
BO3MOXHOCTEH
coJiep>KaHusl yaeOHOTO
npeaMera uepes
JIEMOHCTPALIUIO JCTIM
MPUMEPOB
OTBETCTBEHHOTO,
TPaXJAHCKOTO
MOBEICHUS,
MPOSIBIICHHUS
YeIIOBEKOIIO0US 1
TO0OPOCEPICYHOCTH,
4yepes moaoop
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COOTBETCTBYIOIINX
TEKCTOB ISl YTCHHS,
3a1aq IS peLIeHUs,
MPOOJIEMHBIX CUTYaLMH
11 00CYXKIeHUs B
KJacce

2.4

[IpuponHbIe HCTOYHUKU
YTJIEBOJIOPOJIOB U UX
repepadoTKa

2.5

lanorennpoun3BoHbIC
YTJIEBOJIOPOIOB

Pa3Butne 11eHHOCTHOTO
OTHOIIICHMSA K
3I0POBBIO KaK 3aJI0Ty
JIOJITOM ¥ aKTUBHOM
JKH3HHU YeJI0BEKa, €ro
XOpOIIETO HACTPOCHHUS
M ONITUMHCTUYHOT'O
B3TJIAIa HA MUD.

Hroro no pazgeny

30

[NonuépkuBanue
IPa)xTaHCTBEHHOCTH H
AKTHBHOM KU3HEHHOMN
MTO3UIHH
MIPOTPECCUBHBIX
Y4EHBIX, aKTHBU3AIIH
y4acTus B 00CYKICHUU
00IIIECTBEHHO
3HAYMUMBIX U dTHYECKUX
po0JIeM, CBSI3aHHBIX C
MPaKTHYECKUM
MPUMEHEHUEM
JOCTH)KEHHUN

Pa3zpnen 3.
Kucaopoaconep:xauue
OpraHuvecKue coeHHeHHs

3.1

Cruptsl. DeHon

10

3.2

KapOoHunbHbIe COeIMHEHNUS:
aIb/ICTU/IBl 1 KETOHBI.
KapOoHOBBIE KUCIIOTHI.
Croxubie 23gupsl. JKupsrl

17

PasBuTne neHHOCTHOTrO
OTHOIIICHUS K 3HAHUAM
Kak
WHTEJUIEKTYaTbHOMY
pecypey,
o0ecreynBaroeMy
Oyaylee YeioBeKa,
KaK pe3ynbTaTy
KPOIOTIMBOTO, HO
YBJIEKATEIILHOTO
y4eOHOTO Tpy/a.

PasBurHe HeHHOCTHOIO
OTHOILEHUS K
OTECYCCTBCHHOMY
KYJBTYPHOMY,
HUCTOPUICCKOMY H
HAy4YHOMY HACJICMIHUIO,
[MOHUMAaHUS 3HAYCHUS
XMUMHYECKOM HAyKU B
JKU3HU COBPEMEHHOI'O
oO1ecTBa,
CIIOCOOHOCTH BIIAJCTh
JIOCTOBEPHOU
nH(popmarueit o
MePEOBBIX
JOCTHKEHUSAX H
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Hroro no pazgeny
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Paznen 4. Asorcomep:kamue
OpPraHn4eCKHue COCANHECHUSA

11

Paznen 5. Xumusi npupoaHbIx
COeUHEeHHH.
BbicokomounekyJIsipHbIe
coeuHeHus

21

OBIIEE KOJIMYECTBO
YACOB I1O I[TPOI'PAMME

102

OTKPBITUSAX MUPOBOH U
OTCUYCCTBCHHOM XUMUH,
3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUIX 00
YCTPOUCTBE MUpPa U
0011ecTB

VYcranoBnenue
JIOBEPUTEITEHBIX
OTHOIIIEHUH MEXTY
YUHTEIEM U €T0
YYCHUKAMH,
CITOCOOCTBYIOITUX
MTO3UTHBHOMY
BOCHPHUSATHIO
YYaIUMHUCS
TpeboBaHM 1 MPOCHO
YUHTE,
MIPUBIICYCHHUIO UX
BHHUMAaHUS K
o0cyKaaeMoi Ha
ypoKe uHpopMaLuy,
AKTUBU3AIINU UX
[I03HABATEJILHOMN
JIESTSIILHOCTH

[Ipusneyenne
BHHUMAaHU
IIKOJIEHUKOB K
LEHHOCTHOMY aCIEeKTY
M3y4aeMbIX Ha ypOKax
SIBJIEHUW, OpraHU3a1us
uX paboTHI C
MOJTy4aeMOi Ha YPOKE
COLIMAJIBHO 3HAYUMOM
nHpOopMaLuen —
VHUITMHPOBAHUC €€
00CyKICHMS,
BBICKa3bIBAaHUS
YYaIUMHUCS CBOETO
MHEHWUS 110 €€ MTOBOY,
BBIPa0OTKH CBOETO K
HEW OTHOUICHUS

11 KJIACC

Paspnen 1. Teoperuueckue
OCHOBbI XUMHUH

1. IlyzakoB C.A.
Xumus. 11 kmacce:
yue0. JUIS
ob1eobpazoBar.
OpraHM3alyini:
yray0mn.  ypoBeHb /
C.A. Ilyzakos, H.B.

VYcranosneHne
JIOBEPUTEIBHBIX
OTHOUICHUHN MEXITY
YUIUTEIIEM U €ro

1.1 | Crpoenue BemecTna Mamnuna, B.A. | yuennkamu,
IMonkos. —  M.: | cmocoGcTBYOIIUX
IMpocemenne, 219. | mosuruBHOMY
—32c.:un. BOCTIPHUSATHIO
YUAIIIMHUCS
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14
12 OCHOBHBIC 3aKOHOMEPHOCTH
" | OpoTeKkaHus peakuun
26
13 BemectBa W OCHOBHBIE THITBI
" | UX B3aUMOJACUCTBUSA
Hroro mo pasnmeny 47
Pa3nen 2. Heopranuyeckas
XUMHS
30
2.1 | HemeTtanmns

2. IlyzakoB C.A.
Xumusl. CoopHHK
3a1a4y u
ynpaxHenuid. 10 —
11  maccel:  yue0.
nocoowue TS
ob1eobpasoBar.
OpraHM3aryi:
yray0mn.  ypoBeHb /
C.A. IlyzakoB, B.A.
Ilonkos, n.B.
Bapsiosa; oz, pen.
C.A. Ily3akoBa. — 2-¢
U3, - M.:
IIpoceemenue, 2019.
— 159 c.: un.

3.
https://urok.apkpro.ru

4. POl

TpeOOBaHUI U MPOCHO
YUUTES,
MPUBJICYCHUIO UX
BHUMAaHUS K
o0cykaaeMoi Ha
YpOoKe HH(PpOpMAIIHH,
AKTHBH3AIUU HX
TI03HABATEIILHOM
JIeSITEIbHOCTH

[TpuBneuenune
BHUMAaHUS
IIKOJIEHUKOB K
[IEHHOCTHOMY aCIIeKTy
M3y4aeMbIX Ha YpOKax
SIBIICHU, OpraHu3aIis
WX pabOTHI C
MOJy4aeMoil Ha ypoKe
COIIMAJIbHO 3HAUUMOU
uHpOopMaLuen —
VHUIINAPOBAHNE €€
o0CyKIeHMS,
BBICKa3bIBAaHUS
YYaIUMHUCS CBOETO
MHEHWUS 110 €€ MTOBOY,
BBIPAOOTKH CBOETO K
HEW OTHOUIEHUS

OTHOIIICHHUS K TPy
KaK OCHOBHOMY
CHOCO0y TOCTHXEHUS
KU3HCHHOTO
0J1aronoydus
YeN0BeKa, 3aJI0Ty ero
YCIIEIITHOTO
po(heCCHOHATIBHOIO
CaMoOTIpe/ICICHHS U
OLIYILCHHUS B
3aBTpAIHEM [THE.

PasBuTHe 11€HHOCTHOTO
OTHOIIICHHS K
OTEUECTBCHHOMY
KYJIBTypPHOMY,
HCTOPUUIECKOMY H
HayYHOMY HACJICJIUIO,
MMOHUMAaHUS 3HAYCHUS
XUMHUYECKON HAyKU B
YKU3HU COBPEMEHHOTO
o0ImecTBa,
CITOCOOHOCTH BJIAACTH
JIOCTOBEpPHOM
nHpOpMaLen o
MepeaoBBIX
JOCTYKEHHSX H
OTKPBITHSIX MHUPOBOU U
OTEUYCCTBCHHOI XHUMHH,
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3aMHTEPECOBAHHOCTH B
Hay9HBIX 3HAHUAX 00
YCTpPOIHCTBE MUpaA U
0011eCTB

20 Pa3BuTune roToBHOCTH K
pasHo0OpazHoi
COBMECTHOU
JEeSATSILHOCTH TIPU
BBITIOJTHEHUH yUEOHBIX,
MMO3HABATENbHBIX
3aJ1a4, BHITIOJTHCHUN
XUMHYECKUX
JKCIIEPUMEHTOB,
CO37aHNH YICOHBIX
MPOEKTOB, CTPEMIICHUS
K B3aIMOTTOHUMAaHUIO U
B3aMIMOTIOMOIIIX B
mpoliecce 3Toi

2.2 | Mertanisl

y4eOHO
JIeSITEIIbHOCTH.
Hroro mo pasnmeny 50
5 PasBuTHE IEHHOCTHOTO

OTHOIIICHMS K
3I0POBBIO KaK 3aJI0Ty
JIOJITOH ¥ aKTUBHOU
JKH3HHU YeJI0BEKa, €ro
XOpOIIETO HACTPOCHHMSI
M ONITUMHCTUYHOT'O
B3IJIA]1a HA MUD.

Pasznen 3. XuMus u JKU3HL

OBLIEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME
HToro: 204

5. cucrema oneHMBaHUSA
Cucrema OIEHKHM MpHU3BaHA CIOCOOCTBOBATH MOJMJCPKAHUIO CIMHCTBA
BCEl cuCTeMBbl O00pa30BaHUs, OOECIEUEHUIO TPEEMCTBEHHOCTH B CHCTEME
HENPEPBIBHOTO 00pa3oBanus. E€ 0CHOBHBIMY (DYHKIUSIMHU SBJISIOTCS: OPUCHTALINS
00pa3oBaTeNbHOTO TpoIlecca Ha JOCTIKCHHE IUIAHUPYEMBIX PE3yJIbTaTOB
ocsoeHuss OOIl COO wu ob6ecneyenue >hPeKTUBHON 0OpaTHOW CBS3H,
MO3BOJIAOIIEH OCYIIECTBIISATh YIIPaBICHHE 00Pa30BATEIBHBIM MPOIIECCOM.
OCHOBHBIMU HamNpaBICHUSMU W LEJISIMH OIICHOYHOH JCSTEILHOCTH B
o0Opa3oBaTeNbHON  OpraHW3allié  SIBISIFOTCS:  OlleHKa  00pa3oBaTeNIbHBIX
JTOCTHKEHUH OOYYalOIIMXCsl Ha PasIUYHBIX dTamax OOYy4YeHHs KaKk OCHOBa WX
IPOMEKYTOYHON M UTOTOBOM aTTECTAIlNH, a TAK)KE OCHOBA MPOIIEAYP BHYTPEHHETO
MOHHTOpHUHTa 00pa30BaTEILHON OpraHW3allii, MOHUTOPUHTOBBIX HCCIIEIOBAHUN
MYHHIIHITAJILHOTO, PETHOHAILHOTO | (pe/1epaibHOTO YPOBHEH.
Cucrema BHYTPEHHEH OIICHKH BKITIOYACT:
CTapTOBYIO TUArHOCTHUKY;
TEKYIIYIO0 U TEMAaTHYECKYIO OIICHKY;
UTOTOBYIO OIICHKY;
IIPOMEKYTOUHYIO aTTECTAIHIO;
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o MICUXO0JIOTO-TIeIarOTH4IeCcKoe HabII0IeHIE

B cootBerctBUM ¢ ®T'OC COO cucrema OLIEHKH peanu3yeT CUCTEMHO-
NEeSATEIbHOCTHBIA, YPOBHEBBI W  KOMIUIEKCHBIM  TOAXOABI K  OIEHKE
oOpasoBarenbHbIX JocTkeHuid. [loa oneHkoi oOpa3oBaTeNbHBIX JOCTUXKEHUN
oOyyJaromerocss MOHUMAETCS OINPEEICHUE M BBIPAKEHHUE B YCJIOBHBIX 3HAaKaxX —
Oaiax, a TakXKe B OIICHOYHBIX CYXKIEHHUSAX YUMTENsl CTENEeHU COOTBETCTBUS
3HaHUM, YMEHUN U HABBIKOB 00YyYarollerocs: TpeOOBaHUSM K YPOBHIO MOATOTOBKU
mKoJasHUKOB, yeTaHoBIIeHHBIX OOIT COOQO. Llensto oneHnBaHus 00pa3oBaTeIbHbIX
JOCTIDKCHUM  OOYyYaromuxcsi  SBISICTCSl  OMpPENeNieHne CTETIeHH  OCBOCHUS
obyuaronumucs OOIT COO.

dopMaMu KOHTPOJIS SBJISTFOTCSI:

. NUCbMEHHAs: MUCbMEHHBIM OTBET YYallerocs Ha OJIMH WM HECKOJIbKO
BONpocoB  (3amanuii). K mnHCbMEHHOW MpOBEpKE OTHOCATCS: JOMAIIHUE,
IPOBEPOYHbIEC, KOHTPOJbHBIE, COYMHEHMs, TecToBble B Qopmare OI'D, EID,
TBOpUYECKHUE padOThI TPOECKTHBIE PAOOTHI;

o YCTHAsI: YCTHBIM OTBET Ha OJIUH WJIM HECKOJIBKO BOIPOCOB B (popme auaora,
MOHOJIOTa, Oecepl, co0eceI0BaHus, 3aUeTa Wi HHOU (opMme;
o KOMOMHHMpPOBAHHAS: MIPEIT0JIaracT COUYSTAaHNE TUCHbMEHHBIX U YCTHBIX (hOpM

IIPOBEPOK B PA3JIMYHOM COOTHOILLIEHHUH.
KonTponbHbie paboThl MPOBOIATCS MOCIE MPOXOKACHUS KAKIOTO pasfena.

OO6miee KOJUYECTBO KOHTPOJIbHBIX padot 10: u3 pacuera 10 kmacc — 5 yacos; 11
KJIACC — 5 4acoB.
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