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HOACHUTEJIBHASA 3AIINCKA

MopenbHasi CHHXpOHU3UPOBaHHAsl paboyas nporpaMma 6a30BOro M yriryOoJI€HHOTO
u3zydeHus npenmera «Xumus» B 10-11 kmaccax pa3pabotana Ha ocHoBe PaGoumnx
mporpaMM CpemHero oOmiero oOpa3oBaHusi 1O XUMUU (0a30BBIA  YPOBCHBD,
yTIIyONEHHBIN YpOBEHB), OMOOPEHHBIX pelieHueM (eaepaabHOro y4eOHO-
METOJMYECKOT0 00BbEIUHEHUSI 10 00IeMy oOpazoBaHuio ot 29.02.2022r., mpOTOKOMT
7/22, cocraBiaeHHBIX Ha ocHoBe demepanbHOro 3akona ot 29.12.2012 Ne 273-03
«O6 o6OpazoBanuun B Poccuiickoit ®enepanun», TpeOoBanuit K pe3yJbTaTaMm
OCBOEHHS OCHOBHOM 00pa30oBaTeIbHOW MpOrpamMMbl CpeAHETr0 00111ero oopa3oBaHusl,
MPEACTABICHHBIX B DejiepaibHOM TOCYIapCTBEHHOM O0Opa30oBaTEIbHOM CTaHIApTe
cpeanero obmiero oopazoBanus, (YTBEpKIEH MpHKa3oM MUHUCTEPCTBA 00pa30BaHUs
n Hayku Poccuiickoit @eneparuu ot 17 mag 2012 r. Ne 413, ¢ uzmenenusimu ot 12
aBrycra 2022 r.), ¢ yuérom «KoHIenuuu TmpenogaBaHusi ydeOHOTO IpeaMeTa
«Xumus» B oOpa3oBaTelbHBIX  opraHuzauusx  Poccuiickoit ~ @enepauuu,
peanu3ylonMXx OCHOBHBIE 00Ie00pa3oBaTebHbIe MPOrpaMMb»  (YTBEpKICHA
Pemennem Komnernn Munnpocsemenuss Poccuu, nporokon ot 03.12.2019r. Ne TIK-
4BH) u (enepanbHOl pabouelt mporpaMmbl BocnuTaHus. OCHOBY MOAXOAOB K
pa3paboTKe MOJIETLHOM CHHXPOHH3UPOBAHHOW pabouell mporpamMmbl 0a30BOTO U
yrIyOnéHHoro usydeHus npenmera «Xumus» B 10-11 kmaccax, Kk ompenesieHUIo
oOmelt crpaternu OOy4eHHs, BOCIUTAHUS U Pa3BUTHS OOYYaIOIMIUXCS CPEJCTBAMU
y4eOHOro mpenMera «XWMHsS» Ha 0a30BOM YPOBHE COCTAaBUJIIM KOHIICTITYalbHBIC
nonoxkeauss DI'OC COO o B3auMOOOYCIOBICHHOCTH IIeJIeH, Ccoaep KaHus,
pe3yibTaTOB O00yuYeHUs W TpeOOBAaHWUN K YPOBHIO IMOJTOTOBKH BBITYCKHHKOB.
WN3yuenne  mnpeamera,  peainuzyemMoe B ycioBHSX  AuddepeHIupoBaHHOTO,
npo@uibHOro  0Oy4YeHus, MpU3BAHO  OOecneYuTh  00IIe00pa30BATENbHYIO
1 OOIIEKYJIbTYPHYIO TIOATOTOBKY BBIMMYCKHUKOB IIIKOJIBI, HEOOXOIUMYIO JIS

azgarTainmum ux K 6BICTpO MCHAIOINUMCA YCIIOBHAM KHU3HU B COOMYME, a TAKXKC IJIA



IMPOAOJIZKCHU A 06y‘ICHI/I}I B CpCaAHHUX CIICIIHaJIbHBIX M BBICIIIHUX y‘lC6HBIX

opraHu3anusax, B KOTOPBIX XUMUS ABJIACTCA OI[HOﬁ N3 IPUOPUTCTHBIX JUCIHUILIINH.

B coOTBeTCTBHMM C MaHHBIMU TIOJOKCHHSIMH MOJIeTbHAS CUHXPOHU3HPOBAHHAS
pabouass mporpaMma CpeIHero oOIero oo0pa3oBaHUs (6a30BbBINl  YPOBEHbD):
yCTaHaBJIMBaeT  00s3aTebHOE  (MHBAPUAHTHOE)  MPEIMETHOE  COJEp)KaHHeE,
ompenensieT KOJUYSCTBEHHbIE W KAaYSCTBEHHBIC €r0 XapaKTEPUCTUKH Ha KaXIOM
JTane W3y4YeHUsd TpeaMeTa, MpeaycMaTpuBaeT MPUHIUIBI CTPYKTYPUPOBAHMUS
coJiep KaHUs ¥ paclpeIe]IeHHs €ro Mo Kjaccam, OCHOBHBIM pa3jesiaM U TeMaM Kypca;
na€T TPUMEPHOE pacIpeesicHne Y4YeOHBIX YacoB IO TEMAaTHYECKUM pasfiesam,
PEKOMEHIyeT MPUMEPHYIO TOCIIEOBATEILHOCTh U3YUEHHS OTAEIBHBIX TEM Kypca C
Y4ETOM MEXKIPEAMETHBIX W BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH Yy4eOHOTO
mpoIiecca, BO3PAaCTHBIX  ocoOeHHocTed  ywammxcs 10-11  kmaccoB;  maér
METOJMYECKYI0 HHTEpPIpETAlMIoO IeJied H3ydYeHHs TMpeaMeTa Ha  YpPOBHE:
COBPEMEHHBIX TMPUOPUTETOB B CHUCTEME CpeAaHero oOiiero oOpa3oBaHus,
coJiepKaTeIbHOW XapaKTEPUCTUKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUSI OCHOBHOM
oOpa3oBaTeIbHOM MPOrpaMMbl CpeAHero oOmiero oOpa3oBaHus (JIUYHOCTHBIX,
METaINpeAMETHBIX, TPEAMETHBIX), OCHOBHBIX BHJOB y4eOHO-TIO3HABATEIHLHOM
JESTETPHOCTH YUEHUKA 10 OCBOCHUIO cojepkanus mpeamera. [lo Bcem Ha3BaHHBIM
MO3UIMSM B MporpamMMme COONIOJIEHa MPEeMCTBEHHOCTh ¢ Paboueil mporpammon
OCHOBHOTO 00111ero o0pa3oBanus mo xumuu (st 8—9 ki1accoB 00pa3oBaTeNbHbBIX

opraHu3aiuii, 6a30BbIil YPOBEHB).

MopenbHasi ~ CUHXPOHM3MpPOBaHHAas  pabouas  mporpamMma  HMEEeT  Ielb
CUHXPOHU3UPOBATh COACPKAHUE YYEOHOrOo MpeaMeTa Ui HU3YyYEeHHs MpeaMeTa
«Xumusi» B 10-11 kmaccax B pamMkax MyJbTUNPODHUIBHOTO YU4€OHOTO IJIaHa.

Ilenmu wu 3amaum ydeOHOTO mpeaMera «XUMHUS» B COOTBETCTBYIOIIEM pasfeiie
IPOrpaMMbl MPEACTABICHBI COBMECTHO, KakK JJIsi 0a30BOTO, makx u 0s y2ayOiéHHO20

yposneii.



B pazpene [lnanupyembie pe3yiabTaThl OCBOEHHS Y4YEOHOro mpeaMera «XuMUs»
CUHXPOHM3AIIMS MPEICTaBICHA B BUJIE JIOMOJHEHUSI K 0a30BOMY YPOBHIO, @ UMEHHO,
[IpeameTHbIE pe3yNbTaThl, HOCTUTAEMbIE OOYYAIOIIMMUCA Ha YIiayOJEHHOM YpOBHE
W3yYCHUS XMMUH, BBIICIICHBI KYpcusom®.

B pasnenax Copnepkanue marepuana U TeMaThyecKkoe IUIAHMPOBAHUE HMEETCA
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BBI,ZIGJIGHHI)Iﬁ Martcpual, I/IMGI-OHII/Iﬁ INOAYCPKHUBAHUC™ KaK Ha 68.30BOM, TaKk W Ha

yIIIyOJIEHHOM YpPOBHSIX, KOTOPBI HM3y4aeTcs B O3HAKOMUTEIBHOM IUIaHE U HE
BKJIFOYAETCS B COCTaB MpeAMETHBIX pe3ynbTaToB ocBoeHus OOIT COO.

B pasngene TemaTudeckoe IJIaHUPOBAHME MPHUHIIUMI CHUHXPOHHU3AIMHU TPOSIBICH
CIeAYIONIUM 00pa3oM: Yachl HEJEIBLHON HArpy3ku sl yriiyOJa€HHOro u 0a30BOro
YpOBHEW yKa3aHbl TAKMM 00pa3oM, uTO OJHA TeMa (OJHMH Yac B HEIEN0) eIUHA JIJIs
JIBYX YypOBHEH, a OCTaJbHBbIE JBa Yaca W TEMbl HEJCILHONW HArpy3Ku s
yIIIyOJIEHHOTO YPOBHS YKa3aHbl B CTPOKaX HUKE U TOJBKO JJIsl 3TOr0 ypoBHs. YacTh
PE3EPBHBIX YaCOB I[O3BOJIMJIA BCTPOUTh HEOOXOJIMMOE KOJIMYECTBO YAacCOB B TEMax
M3YUYCHHUS, a TaKKE OPraHU30BaTh U TEMATHYECKOE MOBTOPEHHE KaK Ha 0a30BOM, TaK
Y Ha yrIIyOJIEHHOM YPOBHSIX, M UTOTOBOE TOBTOpeHue; B rpadax «KomuuecTBo yacos

yKa3aHbl TAK)XE T€ Yachl, KOTOPBIEC B3SIThI U3 pe3epBa (yKazaH cUMBOI «Py).

Kypcusom B TekcTe nporpamMmbl B pasgenax « Lleau v 3agaum», «MpeameTHble pe3ynbTaTbl» BblAeeHbl
3/1IEMEHTbI, KOTOPblE NpeAcTaBAEHbl AN U3yYeHUA Ha yraybnéHHOM ypoBHe.

2|_|OLIHEDKVIBaHl/Ie nMMeeT maTtepuan, KOTOprﬁ n3y4aeTcA B O3HAKOMUTE/IbHOM MNJ1aHE N HE BK/ZIKOYAETCA B

COCTaB NpeaMeTHbIX pe3ynbTaTtoB ocBoeHma 00T COO.

[Ipu  QopmupoBanuun Temaruyeckoro IUJIAHUPOBAHUS MPeILyCcMaTPUBAJIOCh
pacrpezieieHie 4YacoB BHYTPM TeM M MEXAY TeMaMH C LEJIbl0 0OecredyeHus
HEJENbHOW HArpy3Ku Il OOy4YaroMMXCs, M3YyYaroUMX XUMHUIO Ha YIIIyOJIEHHOM
ypoBHe. IlepepacnpeneneHne 4acoB MEXKAY HEKOTOPBIMHM TE€MaMHU I103BOJIUIIO
COXpaHUTh TEeMaTHYEeCKUN yueOHBbIN 00bEM MaTepualna, MCIOJIb30BAHUE PE3EPBHBIX
YacoB TaKkKe OOecneumsio Halinyue ydeOHBIX YacoB Ha 0000IIeHHEe, HUTOTrOBOE

MOBTOPEHHE U KOHTPOJIb ydeOHOro marepuana. Takum 00pa3oM, CHHXPOHHU3ALUS
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TEMaTUYECKOI0 MIaHUPOBaHUs 0a30BOT0 M yIriayOJEHHOTO YPOBHEW U3yUEHUS] XUMUU
MTOJTHOCTHIO COXpaHUJIa COACPKATENbHBIA acieKT mporpaMmbl KypcoB 10-11 kmaccos
JUTSE MYJBTUITPO(PHIIBHOTO Yy4eOHOTO TI1aHa.

JlaHHasi mporpamMMa SIBJISIETCS OPUEHTUPOM JIJIL COCTABJICHUSI PaOOUYUX MPOTrpaMM,
aBTOPbl KOTOPBIX MOTYT MPEMJIOKUTh CBOM TMOAXOJ K CTPYKTYPUPOBAHHUIO U
MOCJIEIOBATEIbHOCTA M3YyYEHHs] Y4eOHOro MaTepuana, a TakkKe CBOE BHJICHUE
OTHOCHUTEJILHO BO3MO>KHOCTH BBIOOpAa BapUATUBHON COCTABIAIONIEH COJIEpHKAHUS
npeaMeTa JOMOJHUTENBHO K 00513aTeNIbHON (MHBApUAHTHOM) YaCTU €ro COACpIKaHUs
B paMKax pe3epBHBIX 4YacoB. Pe3epB yueOHOTO BpEeMEHH PEKOMEHIYETCS IS
peanu3aluy aBTOPCKHUX IMOAXOAOB K HCHOJB30BAHMIO Pa3zHOOOpa3HbIX (opM

opraHu3aiuu y4eOHoro rmpoiiecca.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «XUMMUS»

XumMuyeckoe 00pa3oBaHUE, TMOJy4aeMOE€ BBIMYCKHUKAMHU CpPEAHEU IIKOJIbI,
SBJISIETCS. HEOTHEMJIEMON YacThI0 UX 00pa30BaHHOCTH. OHO CIIYXKUT 3aBEPUIAIOIINM
ATanoOM peaju3alMi Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIHOYEBBIX
[IEHHOCTEH, TPHUCYIIUX IIEJIOCTHOM CHCTEME XHUMHUYECKOro oO0pa3oBaHUs. OTH
IIEHHOCTH KaCarOTCs MO3HAHUS 3aKOHOB MPHUPOIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U
00111e¥ KyJbTYphl YeJIOBEKa, a TAKXKE AKOJOTMYECKHM 0OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3/J0pPOBbI0 U TNPUPOJHON cpere. Peanmusyercs xumuyeckoe oOpa3zoBaHUE
yYaluxcsi CpeIHen MIKOJIbl CPEJICTBAMU YUEOHOTO MpeaAMETa « XUMUS», COICPKaHUE
U TOCTPOCHHE KOTOPOTO OMNpEJESIeHbl B MpOorpaMMe ¢ y4€TOM CHelUu(PUKU HAYKH
XUMUH, €€ 3HaUYCHUS B TIO3HAHUU MPUPOJBI U B MAaTEPHAIBHON KW3HU OOIIECTBa, a
TaKke ¢ Yy4€TOM OOIIMX LeJIeM W TMPUHIMIIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE
COCTOSIHHE€ CHCTEMBI cpefHero oomero oOpaszoBanmsi B Poccuiickoit ®deneparuu.
Tak, mampumep, npu (OPMHUPOBAHUU COJEPKAHUS TpeaAMEeTa «XUMHS YUTCHBI

CICAYIOIHEC ITOJTOKCHUA O Cl'IeL[I/I(l)I/IKC W 3HAYCHUH HAYKH XUMHUHU!



XUMHST KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UIPaeT 0coOyl0 poJib B
COBPEMEHHOW MBUIN3ALIMHY, B CO3JaHUH HOBOM 0a3bl MaTepuaIbHOU KyJIbTyphl. OHa
BHOCUT CBOW BKJIaJ, B (JOPMHUPOBAHUE pPAlMOHAIBHOTO HAYYHOI'O MBIIUICHUS, B
CO3JaHUE LEIOCTHOTO MPEACTABICHHUS OO0 OKPYKAIOIMIEM MHUpPE KaK O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (POPMHUPYETCS B XHMHHM HAa OCHOBE MOHHUMAHHMS
BEILIECTBEHHOI'O0 COCTaBa OKPYKAIOUIET0 MHpPA, OCO3HAHMS B3AUMOCBSI3H MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00J1aCTsIMU IPUMEHEHUS.

CoBpeMeHHass XUMHSI KakKk HayKa CO3MJaTelibHas, KaK HayKa BBICOKHX

TEXHOJIOTHI HallpaBlieHa Ha pellleHue ri100anbHbIX MPOOJIEM YCTONUYHUBOIO pa3BUTHS
YEJIOBEUYECTBA —  CBIPbEBOM, HJHEPreTUYECKOM, MHUIIEBOM, 3KOJIOTHYECKOU
0€30MacHOCT M OXpaHbl 370pOBbs. TeCHO B3aUMOAEWUCTBYS C APYTUMHU
€CTECTBEHHBIMU HAayKaMH, XUMUS CTala HEOTHEMIIEMON YaCThIO MUPOBOM KYJIBTYPHI,
HE0OXOJMMBIM YCIOBHEM YCIIELIHOTO TPyAa U KU3HU KaXJA0ro 4ieHa OOIIeCTBa.
B coorBerctBuu ¢ obmumu nensimu ¥ npunuunamu COO copeprkaHue mpeaMmera
«Xumus» (10-11 xmaccel, 0a30Bblid  YpOBeHb HM3Y4Ye€HHMs]) OPHUCHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOATOTOBKY 00yYaronuxcsi, HEOOXOIUMYIO
UM JJIs BBIPAOOTKM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKJIIOYEHHS B
KU3Hb COLIMYMA, IPOJOJIKEHUSI 00pa30BaHus B pPa3IMYHbIX 001aCTIX, HE CBSI3aHHBIX
HETNOCPEACTBEHHO C XUMUEMN.

CocraBmsirolmiuMu ~ nipeaMeTa  «XuUMUs»  ABISAOTCS  0a30Bble  KypChbl  —
«Oprannyeckas xumus» U «OOmas W HeopraHuveckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEp>KaHUsS KOTOPBIX SIBIIIIOTCS OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HAHUM TI0 HEOPTaHMYECKOW XMMHU (C BKJIIOYEHHUEM 3HAHUN W3 OOIIeH XWUMHH) H
oprannyeckon xumuu. OOpMHUPOBAHHUE NAaHHOM CUCTEMBbl 3HAHUN IIPU U3YyUYECHUU
npenMera 00ecrneynBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOT000Opa3usl BEIIECTB
Ha OCHOBE OOIIMX MOHSATHI, 3aKOHOB U Teopuil xumuu. CTpyKTypa COAEpKaHUS
KypcoB — «Opranuueckass xumus» ©u «OOm@as W HEOpraHuyeckas XHUMHsD)
chopMupoBaHa B TporpaMMe IO XMMHHM Ha OCHOBE CHCTEMHOro MOAXOoAa K

HN3Y4YCHUIO y‘{C6HOI‘O MaTrcpuaja H 06YCJIOBJI€H3. HCTOPHUUYCCKHU 000CHOBAHHBIM
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pa3BUTHEM 3HAHUI Ha ONpPENENEHHBIX TEOPETUYECKUX YpOBHIX. B  Kypce
OpraHU4eCKOM XMMHH BELIECTBA PACCMATPUBAIOTCA HA YPOBHE KJIACCUYECKON TEOpUN
CTPOCHHUSI OPTraHMYECKUX COEAUHEHHM, a TAKKE HAa YPOBHE CTEPEOXUMHUUYECKUX H
AJIEKTPOHHBIX IPEACTABICHUN O CTpoeHuM BemlecTB. CBeneHUs 00 H3yyaeMbIX B
Kypce BeIllecTBax JArTCi B Pa3sBUTUM — OT YINIEBOJOPOAOB JO CIOXKHBIX
OMOJOTHYECKH aKTUBHBIX COEAMHEHMU. B Kypce opraHMyeckoil XMMHH MOTydYaroT
pazButue C(HOPMHUPOBAHHBIE HA YpPOBHE OCHOBHOTO oOmiero oOpa3oBaHMs
MEPBOHAYAJIBHBIE MPEACTABICHUS O XHMHYECKOW CBSI3M, KIACCU(UKAIIMOHHBIX
IIPU3HAKAX BELIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUSA, O XUMUYECKON
pEeaKInH.

B npenmMere «Xumus» 0a30BOro ypoBHS pacCMaTpUBAETCS M3YUEHHBIA HA YPOBHE
OCHOBHOT'O 001ero 00pa30BaHUsS TEOPETHUECKUH MaTepuanl U (PaKTOJIOTUYECKUE
CBEICHMSI O BEIIECTBAX U XUMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «O01mas
Y HEOpPraHW4yecKasi XUMUs» 00y4aroIIMMCs MPEAOCTaBIIAETCS BO3MOXKHOCTh OCO3HATh
3HaY€HUE MEPUOJUUYECKOr0 3aKOHA C OOIIETEOPETUYECKUX U METOJ0JIOTMYECKUX
MO3ULIUNA, TTy0Xe MOHATh UCTOPUYECKOE M3MEHEHUE (DYHKIMI 3TOro 3aKOHa — OT
o0obmmaronie 10 oOBIACHSIONIEH U MporHo3upyromie. Enunas cucrema 3HaHWil 0
BAKHEWINMX BEIIECTBAaX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U NPUMEHEHUH, & TAKKE
O XUMHUYECKHX pEaKUUAX, HMX CYHIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUs
nononHsAeTcss B kypcax 10 m 11 kjaccoB ajeMEHTaMHU COJEPKAHUS, UMEIOIIUMU
KyJbTYpOJIOTUYECKUH W TPHUKIAJAHOM XapakTep. OTH 3HAHUS CIOCOOCTBYIOT
MOHUMAHUIO B3aMMOCBS3M XHMHHM C JIPYTMMU HAayKamMH, PacKpbIBalOT €€ poib B
MO3HABATEIbHON W  TMPAKTUYECKOM JESATENbHOCTH YEJIOBEKa, CHOCOOCTBYIOT
BOCITUTAHUIO YBAXKEHHUA K IMPOIIECCY TBOPUECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX
MPWIOKEHUH XHMHUH, TIOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO U
JMYHOCTHO 3HAUYMUMBIX MpoOIeMax, CBSI3aHHBIX C XUMHUEH, KPUTUUECKH OCMBICIHBATD
uHpopmManuoo U OpUMEHATh €€ Uil  TIONOJHEHUS  3HaHWM, pelIeHHUs
MHTEJUIEKTYJIBHBIX U 3KCIEPUMEHTAIBHBIX UCCIEA0BATENbCKUX 3a1a4. CoaepxaHue

y4eOHOro mnpeameTa «XHUMHs» JIaHHOTO YPOBHS HM3YyYE€HHsS] OPUEHTHUPOBAHO Ha
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dbopMupoBanue y OOy4YaIOIIMUXCS MHUPOBO33PEHUECKONM OCHOBBI MJii MOHUMAHUSA
¢unocopckux wuaeHl, TaKUX Kak: MaTepualbHOE EIMHCTBO HEOPTaHUYECKOTO U
OpraHUYeCKOr0 MHpa, OOYCIOBICHHOCTh CBOWMCTB BEIIECTB HMX COCTaBOM H
CTPOEHHEM, ITO3HABAEMOCTb MPUPOJHBIX SBJICHUM IMyTEM HKCHEPUMEHTA U PEILCHUS
OPOTUBOPEUMM MEXKIAY HOBBIMH (akTaMM M TEOPETUYECKUMHU MPEAIOCHUIKAMH,
OCO3HAaHHWE POJIM XMMHHM B PEIICHUH SKOJOTMYECKHX IMPOOJEeM, a Takke Hpodsem
cOepeXEHNsT PHEPreTUUYECKUX PECYPCOB, ChIPbsl, CO3/IaHUS HOBBIX TEXHOJOTUH HU
MaTepHuaoB.

B nuiane peunreHus 3aad BOCHUTAaHUS, Pa3BUTHS U COLMANIM3AIUUA OO0YYaArOMIMXCS
IIPUHATBIE TPOrPaMMOW MO XHUMHH TOAXOAbl K OIPEACIICHUIO COJAEpXKaHUS U
MIOCTPOEHUsI MpeAMeTa NPeaycCMaTpuBalOT (POPMUPOBAHUE y  OOyHArOIIUXCA
YHHUBEPCAIbHBIX yUE€OHBIX JEHCTBHM, UMEIOMNX 0a30BOE 3HAUEHUE JJISI PA3IMYHBIX
BUJOB JICATEIBHOCTU: pEIIEeHUus mpodiieM, IOHMCKa, aHauu3a U 00paboTKU
uHpopManuu, HEOOXOAMMBIX [JIsi MNPUOOPETEHUS ONbITa MPAKTUYECKOW H
UCCJIEN0BATEIBCKON NEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IIO3HAHUM XUMHH.

XVMHsI Ha YPOBHE YIJIyOJ€HHOT0 M3YYEeHUsl 3aHUMAET BaXXHOE MECTO B CUCTEME
€CTECTBEHHO-HAyyHOTO oOOpa3oBanusi ywammxcsa 10-11 kmaccoB. HM3ydenwue
npeaMeTa, peaauzyeMoe B yCJIOBUSIX JTuDPEpeHIIMPOBAHHOTO, MPOQPUIHLHOTO
oOydeHusi, MNpU3BaHO oOecrneyuTh OO0IEe00pa30BATENbHYI0 U OOIIEKYJIBTYPHYIO
MOJTOTOBKY BBIIMYCKHHUKOB ILIKOJbI, HEOOXOAUMYIO IJIsl aJanTaludud UX K OBICTPO
MEHSIOIIMMCS YCIOBUSM KM3HU B COLUYME, a TaKXKe JJIs1 IPOJOJKEHUsT OOyUYEeHHUS B
OpraHu3alusIX MPOPECCUOHAIBHOIO O0pa30BaHUs, B KOTOPBIX XUMHS SIBIISETCA
OIHOM W3 TPUOPHUTETHBIX AUCLUUIUIMH. B mporpamme no XWMHM Ha3HAuY€HHE
npeaMeTa «XuUMHUS» MOJydaeT MOJAPOOHYI0 HWHTEPHNPETALUI0O B COOTBETCTBUU C
ocHoBonojiararomumu  nonoxkenusimu - @I'OC COO o B3auM0O0OYCIOBIECHHOCTH
LeJeH, colepKaHusl, pe3ysIbTaTOB 00y4eHHsI U TPEOOBAHUN K YPOBHIO MOJATOTOBKU
BBIITYCKHUKOB. CBUIETEIBCTBOM TOMY SIBJISIOTCS CIEAYIOIIME BBINOIHIEMBIC
POrpaMMoOil o XUMUU (QYHKIUH:

I/IH(bOpMaIII/IOHHO-MCTO,HquCKaSI, peain3anusa KOTOpOfI oOecreynBaeT IMOJIY4YCHHE
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MpEe/ICTaBICHUS O LIEJSIX, COACpPKAHUU, O0IIel cTpaTerud o0y4eHus, BOCIUTAHUS U
pa3BUTHSI 00YYAIOIIUXCS CPEICTBAMH MPEIMETa, U3y4yaeMOro B paMKaxX KOHKPETHOTO
npodus;

OpTraHU3aIMOHHO-TUIAHUPYIOIIAsA, KOTOpasi MpeAyCMaTpUBAET ONpeAeIeHHE:

HPUHIMIIOB CTPYKTYPUPOBAaHUS M TOCJIEIOBATEIBHOCTH U3yUEHHUs Y4eOHOro
MaTepuasa, KOJMYeCTBEHHBIX U KAY€CTBEHHBIX €r0 XapaKTePHUCTHK;

HOJX0M0B K (DOPMUPOBAHHIO COJEP>KATEIBHOW OCHOBBI KOHTPOJII M OLIEHKU
00pa30BaTeNbHBIX JTOCTIKEHUN OO0YyYalolIMXCs B paMKax HMTOTOBOM aTTecTalid B
(dbopme eTMHOr0 TOCYAAPCTBEHHOT0 SK3aMeHa M0 XUMUH.

[Iporpamma i yriayO0iaEHHOrO U3y4EHUS XUMUHU:

yCTaHABJIMBAET HMHBAPHMAHTHOE IIPEIMETHOE COJAEp)KaHUe, 00s3aTelabHOE IS
U3YYEHHUsS B paMKax OTIENbHBIX MNPOQUIEH, MpPEeaycCMaTpUBAET pacHpelesieHue U
CTPYKTYpUPOBAHUE €TO0 IO KJaccaM, OCHOBHBIM COJEpKATEIbHBIM JINHUSAM/pa3iesiaM
Kypca,

na€T TNpUMEpPHOE paclpeesieHne y4eOHOTO BpPEMEHH, PEKOMEHAYEeMOro MJis
W3YYCHUS OTACTBHBIX TEM;

npeiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh U3YUYEHUsl y4eOHOro Marepuana C
y4€TOM JIOTUKH [TOCTPOCHUSI Kypca, BHY TPUIIPEAMETHBIX U MEXIPEAMETHBIX CBA3EH;

Aa€T METOAUYECKYI0 WHTEpIpEeTaluio IeNed W 3aJad W3y4deHHsl MpeaMera Ha
yriayOaEHHOM ypOBHE C y4E€TOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME CPEIHETrO
oOmero  o0Opa3oBaHMs,  COACPKATEIBHOM  XApAKTEPUCTHKU  IUIAHHUPYEMBIX
pe3yJIbTaTOB OCBOCHUS OCHOBHOM 00pa30BaTEeNIbHOW MPOTrpaMMbl CPEeTHEro OOIIero
oOpa3oBaHMsl (JUYHOCTHBIX, METANPEIMETHBIX, NPEIMETHBIX), @ TaKXKe C Y4ETOM
OCHOBHBIX BHJIOB yUeOHO-TIO3HABATEIBHBIX NEHCTBUI 00yUYaIOIIErocs M0 OCBOCHUIO
COJIep)KaHus IpeaMeTa.

[To Bcem mo3uuusiM B MpoOrpaMMe Mo XUMUU MPEayCMOTPEHa MPEEeMCTBEHHOCTD C
oOydyeHreM XHMMHHM Ha YpPOBHE OCHOBHOro oOmiero oopaszoBanus. IIporpamma mo
XUMHH CITY>KUT OPUEHTHPOM JJIi COCTABIICHUS aBTOPCKUX pabouux mporpamm. 3a

npenesaMy yCTaHOBJIICHHOM MPOrpaMMoOil 0 XMMHUU 00513aTeNIbHON (MHBApUAHTHOM )
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COCTaBIISIIOLIEH cofepkaHusl yueOHOro mpeameTa « XUMHUSA» OCTa&TCs BO3MOXKHOCTh
BbIOOpa €ro BapUaTHUBHOM COCTaBIIAIONICH, KOTOpas JIOJDKHA ONpPENeNsiThCi B
COOTBETCTBUHM C HAIPaBJICHHEM KOHKPETHOro mpoduis o0ydeHus. ABTOpaMu
pabouyux MpPOrpaMM MOKET OBbITh MPEAJIOKEH MHOU MOJXOJ] K CTPYKTYPUPOBAHHIO
y4eOHOTO MaTepuaya U MOCieI0BaTeIbHOCTH €ro U3y4eHHs, CBOE BUACHUE MyTeH U
crioco00B (OPMUPOBAHHUS CHCTEMBI MTPEIMETHBIX 3HAHHUM, YMEHUN U BUIOB yueOHOM
JESTEBHOCTH, a TAK)KE CUCTEMBI CITIOCOOOB M METOAMYECKUX MPUEMOB MO Pa3BUTHUIO
Y BOCIIUTAHUIO O0yYaIOIIUXCA.

B cooTtBercTBHM ¢ KOoHUENTYyabHbIMU NOJIOXKEeHUIMU PI'OC COO o HazHaueHUH
npeaIMeToB 0a30BOro M yriyOJaEHHOro ypoBHEW B cucrteMe U epeHIIMpoBaHHOTO
oOyueHHsI Ha YypOBHE CpEAHEro oOmero oOpa3oBaHUs XUMHUS Ha YpPOBHE
yrayONEéHHOTO W3YYEHUs HalpaBlieH Ha peaM3alydio MPEEeMCTBEHHOCTH C
MOCJIETYIONTUM JTAIllOM IMOJIYYEHUSI XUMUYECKOTO 00pa3oBaHusl B paMKaxX H3y4CHHsI
CIICHMAIBHBIX E€CTECTBEHHO-HAYYHBIX W XUMHUYECKUX JUCIUIUIMH B By3aX H
OpraHM3alMsIX CpeAHero npodeccuoHaIbHOro oOpa3oBaHus. B aToil cBsA3M U3ydeHne
npeaMeTa «XHUMHSD) OPUEHTHPOBAHO MNPEUMYLIECTBEHHO Ha pacIlMpeHue M
yIrIyOJIeHHEe TEOPETUYECKOM U MPAKTHUYECKOW TMOJATOTOBKHM  OOYyYaromuxcs,
BBIOPABIINX OMNpPEACNEHHBIA Tpodusib OOy4YeHHsS, B TOM YHCIE C MEPCIEeKTHBOU
MOCJIEYIOWEro  MOJYYeHUs XMMHYECKOro 0o0pa3oBaHUsT B OpraHU3alusax
npodeccuonanbHoro oOpaszoBanusi. B cBere T1peboBanuit DPI'OC COO «
IJIAaHUPYEMBIM pe3yJbTaTaM OCBOCHHMSI OCHOBHOM 00pa30oBaTeIbHOM MPOTrpaMMBI
cpenHero o01mero o0pa3oBaHUS HM3y4YEHHE MpeaAMeTa «XUMHUS» OPUEHTUPOBAHO
TaK)Ke€ Ha PEIIeHUE 3a/a4 BOCIUTAHUS M COLUAIBLHOTO Pa3BUTHs OOyYArOIINXCS, HA
dhopMupoBaHHE Y HUX OOIIEHHTEIUICKTYAIbHBIX YMEHUN, YMEHUN pallMOHAIU3AINN
y4eOHOTO Tpyaa W OOOOMIEHHBIX  CIOCOOOB  NEATEIBHOCTH, HWMEIOIINX
MEXXAUCUHUIUIMHAPHBINA, HAANIPEAMETHBIN XapaKTep.

XUMHSI Ha YpPOBHE YIUIyOJIEHHOTO H3Y4YEHHUS BKJIIOYACT YIIIyOJEHHBIE KYpChl —
«Opranndeckas xumusi» 1 «OO1mas u Heopranudeckas xumusi». [Ipu onpenenenun

MOJIX0/IOB K OTOOPY M CTPYKTYPHOM OpraHu3aluu COJIEpKaHUS 3TUX KypCOB B
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[porpamMme Mo XMMHUH 3a OCHOBY NpuHATHI nojoxeHus ®I'OC COO o paznuuusx
0a30BOT0 U YIIIyOJIEHHOTO YPOBHEH U3ydeHHUs IPEMETA.

OcHoBy coxmepkanus KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHUYecKasi XMMHUsD) COCTABIISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUN U YMEHUH,
OTHOCAIIMXCS K 0a30BOMY YPOBHIO HM3yU€HMs] TIpeaMera. JTa CHUCTeMa 3HaHUN
MOJIy4yaeT OMNpeAeNEHHOEe TEOPETHYECKOEe AOMOJHEHHUE, TMO3BOJISIONIEe OCO3HAHHO
OCBOMUTH CYIIECTBEHHO OoJybliuii 00BEM (akronormdyeckoro marepuana. Ha
yrayOia€HHOM ~ ypOBHE — HW3yYeHHA  MpeAMeTra  obecreueHa  BO3MOXKHOCTD
3HAYUTENILHOTO YBEINUEHUSI 00bEMA 3HAHUN O XUMUYECKUX DJIEMEHTaX U CBOMCTBAX
WX COCJIMHEHUU Ha OCHOBE PACIIMPEHUS U YriayOJeHUsl MPEACTaBICHUA O CTPOCHUHU
BEIIECTBA, XUMHYECKOW CBS3M M 3aKOHOMEPHOCTSX TMPOTEKaHUs PEaKIHid,
paccMaTpUBaE€MbIX C TOYKH 3pPEHUS XUMHUUYECKOW KHHETUKH U TEPMOJUHAMHKHU.
N3yuenne mnepuomuyeckoro 3akoHa u Ilepuomnueckodd CHUCTEMBl XHUMHYECKUX
AIIEMEHTOB 0a3MPYyETCsI HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPECTABICHUSIX O
CTpOEHUHU aToMa. XUMHUYECKasi CBSI3b OOBACHSIETCS C TOUKU 3PEHUS DHEPreTHUECKUX
U3MEHEHUH Tmpu e oOpa3oBaHWM W pa3pylICeHWH, a TaKXKe C TOUYKH 3PECHHS
MexaHu3MOB e¢ oOpa3zoBanus. V3ydeHwe THUMOB peakiuid  JOTOJHSAETCA
(dhopMHUpPOBaHUEM TIPENICTABICHUN 00 AJIEKTPOXUMHUUYECKUX MPOIECCaX U DJIEKTPOIIU3E
pacIiiaBoB U PacTBOPOB BEIIECTB. B Kypce opraHnyeckoil XuMUu pH pacCMOTPEHUH
PEAKIIMOHHON CTIIOCOOHOCTH COCIMHEHUN yesieTcs 0co00e BHUMaHUE BOIpocam 00
AJIEKTPOHHBIX A (PeKTax, 0 B3aMMHOM BIUSHUNA aTOMOB B MOJIEKYJIaX U MEXaHU3MaX
peakiuii. Ocoboe 3HaueHHWE HWMEET TO, YTO Ha COJACpX)AHHE KypCOB XHMHU
yIIIyOJIEHHOTO YPOBHS M3YUYEHUsS ISl KJIACCOB OMpeneneHHOro npoduis (TIaBHBIM
00pa3oM Ha MX CTPYKTYpPY M XapakTep JOMOJHEHUN K OOlIel cucTemMe MpeaMETHBIX
3HAHWI) OKAa3bIBAIOT BIIMSHUE CMEXKHBIE TMPEeAMEThl. Tak, HampuMmep, B COJCP KaHUH
mpeaMeTa i KJIACCOB XUMHUKO-(PU3NYECKOro mpoduis OoJbIioe 3HaueHue OymyT
UMETh dJIEMEHTHI y4eOHOro MaTepuana no obmieit xumuu. [Ipyn u3yueHnn npeamera B
JTAHHOM CJIy4ae akIeHT OyAeT C/ellaH Ha OOIIHOCTh METOJIOB MO3HAHUS, OOIIHOCTh

3aKOHOB H TCOpI/II\/’I B XMMHHU H B (i)I/ISI/IKG: ATOMHO-MOIJICKYJISIpHasA TCOopus
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(MonexynsipHas TeopHusl B (PU3UKE), 3aKOHbI COXPAHEHHUS MACChl U SHEPTUH, 3aKOHBI
TEPMOJMHAMMKH, IEKTPOJIN3a, MPEACTABICHUS O CTPOCHUM BEUIECTB M Apyroe. B
COJIEp’)KaHUU TIpeIMeTa JJI1 KJIACCOB XUMHKO-OMOIIOTUYECKOTO TpOoduis OOIbIINiA
yIeIbHBINA BeC OyJIeT UMETh OpraHUYecKas XuMus. B aTom ciyyae npeaocTaBisieTcs
BO3MOKHOCTB JUIsl 00Jiee OOCTOATEIBHOIO PACCMOTPEHUSI XUMHUYECKON OpTraHu3aluu
KJIETKH KaK OMOJIOTUYECKOW CHUCTEMBI, B COCTaB KOTOPOM BXOIST, K MPUMEPY, TaKue
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMMUAbI, OCIKHU, YIJIEBOAbI, HyKJIECMHOBBIE KUCIOTHI
n npyrue. [Ipu 3TOM 3HaHHS O COCTaBe M CBOWMCTBAX IPEACTABUTEIEH OCHOBHBIX
KJIACCOB OPTraHMYECKHX BEHIECTB CIy>KaT OCHOBOM JUIA W3YYEHHS] CYLIHOCTH
IPOLECCOB (POTOCUHTE3A, AbIXaHUSI, TUIICBAPEHUSI.

B nnane ¢QopmupoBaHHS ~OCHOB HAay4HOrO MHPOBO33PEHUS, OCBOEHUS
OOLIEHAYYHBIX METOJIOB MO3HAHUS M OIBITa NPAKTHUECKOIO NMPUMEHEHUS] HAy4HBIX
3HaHUU H3yuyeHHe mpeaMera «XUMHUs» Ha YriIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIIPEAMETHBIX CBSI3X C Y4YE€OHBIMM NPEIMETaMH, BXOJIAIIMMHU B COCTaB
npeaMeTHbIX obnacrelt  «EcTecTBeHHOHayuHble MpenMeTh», «MaTtematuka u
nHpopmaTuka» U «Pycckuil I3bIK U TUTEPATYPAY.

[Tpu u3yueHun yueOHOro npeamera «XUMHs Ha YriIyOJIEHHOM YpOBHE TaKXke, Kak
Ha YpOBHE OCHOBHOI'O M CpeIHero ooOIiero odOpazoBaHus (Ha 0a30BOM YpOBHE),
3a/layell TMEepBOCTENEHHON 3HAYMMOCTU SIBJISETCS (POPMUPOBAHUE OCHOB HAYKH
XUMHH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUUECKOU JeSTEIbHOCTH
YEJI0BEKA U OAHOTO U3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. Pemienne 3Ton 3a1aun Ha
yIIIyOJIEHHOM YPOBHE M3y4Y€HHUS MpeIMEeTa MpernoiaraeT peaan3aluio Takux Lesen,
KaK:

(dbopMHpOBaHUE TPEICTABICHUIA:

O MAaTepuaJbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SIBJICHUU
IIPUPOJBI, O MECTE XMMHUHU B CUCTEME E€CTECTBEHHBIX HAyK M €€ BEAYIIEW pOJU B
00ecreyeHnn YCTOMYMBOTO pa3BUTHUSl UYEJOBEYECTBA: B pEUICHUH MpobsieM
AKOJIOTHYECKOM, SHEPIeTUUSCKON M THIIEBOM 0€30IIaCHOCTH, B PA3BUTHUH MEIUIMHEI,

CO3JaHMM HOBLIX MATCPUAIIOB, HOBBIX HCTOYHHKOB OJOHCPIrUuH, B oOecrneyeHN
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paIoHaIBHOTO MPUPOOTIONb30BaHMS, B (POPMUPOBAHUN MUPOBO33PEHUS U OOIIEi
KyJbTYphI YeJIOBEKa, a TAKXKe IKOJIOTMUYECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY
3I0POBBIO U IPUPOJIHOM CPEAE;

OCBOEHUE CHCTEMbl 3HAHUM, JIEKAIMX B OCHOBE XMMHUYECKOW COCTAaBIISIOLIECH
€CTECTBEHHO-HAYYHON KapTUHbI MHpa: (yHIAAMEHTAIbHBIX MOHSATUN, 3aKOHOB H
TEOpUM XUMHH, COBPEMEHHBIX MNPEACTABICHUNA O CTPOCHUM BEIIECTBA HA PA3HBIX
YPOBHSIX  —  aTOMHOM, MOHHO-MOJIEKYJISIPHOM,  HAJMOJIEKYJIIPHOM, 0
TEPMOJVMHAMUYECKUX U KHHETHYECKHX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUYECKUX
peakluii, 0 XMMHYECKOM pPABHOBECHUHU, PACTBOpPAX M JUCIEPCHBIX CHUCTEMAaxX, 00
oOIIMX HAYYHBIX MPUHIMIIAX XUMUYECKOTO TPOU3BOJICTBA;

(opMHpoBaHUE y OOYYalOIIMXCAd OCO3HAHHOIO MOHHMMAHHS BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMHUYECKUX 3HAHUU i1 OOBSICHEHHS KIIIOYEBBIX HJEH U MpodiieM
COBPEMEHHOM XUMHUHU, ISl OOBSICHEHUS W TMPOTHO3UPOBAHUS SIBICHUM, WMEIOIINX
€CTECTBEHHO-HAYYHYIO0 MPUPOAY; TPAMOTHOTO PEIICHHS MNpOOJieM, CBSA3aHHBIX C
XMMHUEN, MPOTHO3UPOBAHUSA, AaHaIM3a U OLEHKUM C IMO3ULUHUKM DSKOJIOTMYECKOU
0€30MacHOCTH MOCIEACTBUN OBITOBOM U MIPOU3BOJACTBEHHOW JI€ATEILHOCTH YEJI0OBEKa,
CBSA3aHHOM C XWUMHUYECKUM TIPOU3BOJICTBOM, HCIOJb30BaHUEM U MepepaboTKOn
BEILIECTB;

yrilyOJieHHe MPEACTABICHUI O HAay4YHBIX METOJIaX MO3HaHUs, HEOOXOIUMBIX s
MpUOOpPETEHUS YMEHHU OpPUEHTUPOBATHCA B MHUPE BEIIECTB U OOBICHEHHS
XUMHUYECKUX SIBIICHUH, UMEIOIINX MECTO B MPUPOJIE, B MIPAKTUUECKON JIEITEIbHOCTH

Y1 IOBCEIHEBHOM KHU3HU.

HEJAU U 3AJJIAYHU YYEBHOTI'O ITPEJIMETA «XUMMUSA»

B mnpaktuke mnpernogaBaHus XHMHH KaK Ha YypPOBHE OCHOBHOTO OOIIETo
o0pa3oBaHMsI TaK M Ha ypPOBHE CpEAHETo oO0Iero oOpa3oBaHUsl, MPU ONPECICHUH
CONlepKaTeIbHONW XapaKTEPUCTHKU I1IeJiel W3y4YeHHs TpeIMeTa HampaBlieHUEM
MEPBOCTCTICHHOW 3HAYMMOCTH TPATUIIMOHHO TMpU3HAETCS (HOPMHUPOBAHHE OCHOB

XUMHUYECKON HayKd KakK O0JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKOU
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NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOAWYECKOW TOYKM 3PEHUS TaKOW IMOAXOJA K ONPENCIICHUIO LEJNEH W3yYEeHUs
IPEIMETA SABJISIETCS BIIOJIHE OIPABAAHHBIM.

['maBHBIMM LENIAMM M3Y4YEHHs Ipeamera «XHMHUS» Ha YPOBHE CpPEIHErO
oOwero oopaszoBanust Ha 0a30BOM YPOBHE SIBISIIOTCS:

(GopMUpOBaHHE  CUCTEMBl  XMMHUYECKMX  3HAHMH  KaKk  BaKHeuIen
COCTABIIIOIIEH €CTECTBEHHO-HAYYHOM KapTHUHbI MHpA, B OCHOBE KOTOPOW JexKaT
KJIIOYEBBIEC MOHATHS, (PyHIAMEHTAJIbHbBIE 3aKOHBI U TEOPUU XHMHUHU, OCBOECHUE SI3bIKA
HAayKd, YCBOGHHE M  MOHMMAaHME CYIIHOCTH  JOCTYNHBIX  00O0OILIEHUI
MHPOBO33PEHYECKOI0 XapakTepa, O3HAKOMIICHHE C HCTOPUEM HX pAa3BUTUS U
CTaHOBJICHHSI,

(GbopMHpOBaHKWE M Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX IMO3HAHUA
BEIIECTB M XUMHUYECKUX pEaKUuid, HEOOXOAUMBIX [JIsi MPUOOPETEHUS YMEHHA
OPUEHTHPOBATbCA B MHUPE BEIIECTB M XUMHUYECKUX SBICHUH, UMEIOIIUX MECTO B
IIPUPOJIE, B MPAKTUYECKON U MOBCEIHEBHOW KU3HH;

pa3BUTHE YMEHUH U CHOCOOOB JAESTEIBbHOCTH, CBSI3aHHBIX C HAOJIOJIEHUEM U
OOBACHEHHEM XHMHYECKOTO SKCIEPUMEHTa, COOJIOJEHUEM MpaBuil O€30MacCHOIro
oOpallleHusl C BEIIECTBAMM.

CopepxarenpHasl XapaKTepUCTUKA LEJIeM M 3a7ad M3y4eHUs INpeaMera B
IIPOTPAMME MO XMMHHM YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUM C HOBBIMH
IPUOPUTETAMHU B CUCTEME CpeAHEro ob1ero oopazoBanusi. CeroHs B NpenogaBaHuu
XUMHHM B OOJIBIIEH CTENEHH OTAAETCA MPEANOYTEHHE MPAKTHUYECKON KOMIIOHEHTE
colepkaHusi  OOy4yeHHUs, OpPUEHTUPOBAHHOM HA  TOATOTOBKY  BBIMYCKHHUKA
OIOIE00pa30BaTEeIbHOM OpraHW3alliM, BIJIAJICIONIETO HEe HAO0OpOM 3HaHHH, a
(YHKIMOHATBHOM T'PaMOTHOCTBIO, TO €CTh CIIOCOOAMM U YMEHHUSMHU aKTHUBHOIO
MOJIydYeHUs] 3HAHMM M TPUMEHEHHUS HMX B pEaJbHOM KU3HU [JISl PEIICHUS
MPAKTAYECKUX 3aJad. B 3TOM CBA3M NOpU HU3YYEHUH IpeaMeTa «XUMUsD

AOMHHHUPYIOIICC 3HAYCHUC HpI/IO6peTaIOT TaKue€ IICJIN U 3aJa4H, KaK:
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ananTamus OOYyYaroIIuXcs K YCJIOBUSM JTUHAMHUYHO Pa3BUBAIOIICTOCS MHpA,
GOpMHpPOBaHHE  HHTEUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOHM K
caMo00pa30BaHUI0, COTPYTHHUYCCTBY, CAMOCTOSTCILHOMY IPHHATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX >KH3HCHHBIX CHTYAIlWsX, CBS3aHHBIX C BEIISCTBAMH U HUX
NIPUMCHCHUEM;

dopmupoBaHre Y  OOYyYaroIIMXCs  KIIOYEBBIX  HABBIKOB  (KIFOYCBBIX
KOMIICTCHIIMI), HWMCIOIIMX YyHHBEPCAIbHOE 3HAUCHUE JUIS pPA3JIMYHBIX BHUIOB
JCSITeIBHOCTH: PEIICHHUs MpoOJieM, TOUCKa, aHajau3a W 00paboTKu HHpOpMaIuy,
HEOOXOUMBIX JIJISi TIPUOOPETCHHSI OTBITA JEITeITLHOCTH, KOTOpas 3aHUMAeT BaXXHOE
MECTO B TO3HAHWM XHMHH, a TaKXKe IS OICHKH C IO3HWIUNA 3KOJOTHYECKOU
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX POIECCOB HA OPTraHU3M
YeJI0BeKa U IPUPOIHYIO CPEay;

pa3BUTHE IT03HABATEIBHBIX HMHTEPECOB, HHTEIUICKTYaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEM 00yYaronuxcsi: COoCOOHOCTH CaMOCTOSITEIBHO MPUOOPETaTh HOBBIC
3HAHUS 10 XMMHH B COOTBETCTBHH C JKU3HCHHBIMHU IMOTPEOHOCTSIMH, HCIIOIH30BAThH
COBpEeMEHHBbIC WH(OPMAIMOHHBIE TEXHOJOTUH JUIsl MMOWCKAa M aHajau3a y4eOHOU u
HAYYHO-TTOMYJIIPHON HHPOPMAITUK XUMHUYECKOTO COJICPIKAHMUS,

(GbopMHpOBaHKE U PAa3BUTHE Y OOYYAOIINXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIJICHHSI, HAOIIOIaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPBhIE OCOOSHHO
HEOOXOIUMBI, B YaCTHOCTH, MpPH IUIAHUPOBAHMH M TPOBEACHUH XUMHUYECKOTO
IKCIIEPUMECHTA;

BOCIIUTaHWE Yy  OOydYarommxcsi yOeKIEHHOCTH B  T'YMaHHUCTHYECKOU
HAIPABJIICHHOCTH XHMHH, €€ BaXKHOH pOJIM B PEIICHUH TJI00ANBHBIX MPOOIeM
paIMoOHAIBHOTO TMPUPOOIIOIB30BAHMS, ITOMOJHEHUS JYHEPTETHUYCCKHX PECYPCOB H
COXPAaHEHHUs MPHUPOJHOTO PABHOBECHS, OCO3HAHUSA HEOOXOAMMOCTH OEpeKHOIO
OTHOIIICHHS K TMPHUPOAEC M CBOEMY 3JIOPOBBIO, a TaKXe NPUOOPETEHHUS OIbITa
WCIIOJIb30BAaHUs TIOJNYUYEHHBIX 3HAHWUU IS TIPUHATHS TPAMOTHBIX PEIICHUN B

CUTyalusx, CBA3aHHLBIX C XUMHWUYCCKUMU SIBJICHHUSIMU.
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Ipu uzyyenuu yuebHnozo npeomema «Xumusi» Ha yeayONEHHOM YPOBHe MaKdice,
KaK HA Ypo8He OCHOBHO20 U CpeoHe20 obujeco obpazosanus (Ha 6a3080M yposHe),
3a0ayell NepeOCMENneHHOlU 3HAYUMOCMU 5811emcs GopMuposanue O0CHO8 HAYKU
XUMUU KaK 001aCcmu COBPEMEHH020 eCmeCcme03HAHUS, NPAKMUYECKOU 0esimelbHOCU
Yeno8eKa U 0OH020 U3 KOMNOHEHMO8 MUPOBOLU KYIbIYpbl.

Pewenue smoii 3a0auu Ha YenyoaéHHOM YpOBHe U3YUeHUs npeomema
npeonoiazaem peanuzayuro maxKux yenetl, Kax:

dopmuposarue npedcmaesieHuil:

0 MaAmMepuarbHOM eOUHCmee Mupd, 3aKOHOMEPHOCMAX U NO3HABAEMOCHU
ABNEHUU NPUPOObL, 0 Mecme XUMUU 8 CUCeMe eCHeCmE8eHHbIX HAYK U eé gedyujell
ponu 8 obecneyeHuu YCMoOUUUBO20 PA3BUMUSL Heslo8eUecmsd: 6 peueHuu npooiem
9KOJIO2UHECKOU, dHEpeemUuiecKoll U nuwyesot 6e30nacHocmu, 8 pazeumuu MeoOuyUHbl,
CO30aHUU HOBbIX MAMEPUANIO8, HOBbIX UCMOYHUKOS dHepeuu, 6 obecneyeHuu
PAYUOHATLHO20 NPUPOOONONIL30BAHUS, 8 (DPOPMUPOBAHUU MUPOBO33PEHUSL U 00Well
KVIbMYpol Yen08eKd, a maxdice IKOJL02UYecKU 000CHOBAHHO20 OMHOULEHUSL K CBOeMY
300p08bI0 U NPUPOOHOU cpede;

0CB0EHUE CUCTNEeMbl 3HAHUL, JeHCAUUX 8 OCHOBE XUMUUECKOU COCMAasaowel
eCmeCcmeeHHO-HAYYHOU KaApPMUHbl MUpa: (QYHOAMEHMAIbHbIX NOHAMUL, 3AKOHO8 U
meoputi XUMUU, COBPEMEHHbIX NPEeOCMABIeHUll 0 CIMPOEHUU Beujecmea Ha pPAa3HbIX
VPOBHAX — —  QIMOMHOM, UOHHO-MONEKYISIPHOM, HAOMONEKYISAPHOM, 0
MePMOOUHAMUYECKUX U KUHEMUYEeCKUX 3AKOHOMEPHOCMAX NPOMEKAHUS XUMUYECKUX
peaxkyuii, 0 XUMUYECKOM pABHOBECUU, pACMBOpax u OUCNEPCHbIX cucmemax, 00
00WUX HAYYHBIX NPUHYUNAX XUMUYECKO20 NPOU3BOOCMBA,

Gopmuposanue y 06yuaromuxcs 0CO3HAHH020 NOHUMAHUA 80CMPEOOBAHHOCMU
CUCTNEMHBIX XUMUYECKUX 3HAHUN Ol OOBACHEeHUs KIouegulx udei u npoodiem
COBPEMEHHOU XumMuu, Ol OOBACHEHUS U NPOSHO3UPOBAHUSL SGNEHULL, UMEIOUUX
eCcmecmeeHHO-HAYYHYI0 Npupooy, 2cpamomHO20 pDeuleHUs NpooOaeM, CEA3AHHBIX C
Xumuel, NPOSHOUPOBAHUA, AHAIU3A U OYEHKU C NO3UYULL IKOJI02UYECKOU

beszonacHocmu  NOCAEOCMBUll  ObIMOBOU U  NPOU3BOOCMBEHHOU  OesmelbHOCmU
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YyenoBeKd, CBA3AHHOU C  XUMUYECKUM  NPOU3BOOCHBOM, UCHOIb308AHUEM U
nepepadomkoll eujecmas;

yenybieHue npedcmasieHuil 0 Hay4HblX Memooax NO3HAHUsL, He0OX0OUMbIX OISl
npuobpemenuss YMeHUll OPUEHMUPOBAMbCS 8 Mupe 6eujecms U 00bACHEeHUs.
XUMUYECKUX ABNeHULL, UMEIOWUX MeCmo 8 npupooe, 8 NPaKMmuyecKol 0eameibHoCmu
U NOBCEOHEBHOU HCUBHUL.

B nname peanuzayuu nepsoouepeonvix G0CNUMAMENbHBIX U PA36UBAIOUJUX
@QYHKYULl YeroCmHOU cucmemsbl CpeoHe20 00we2o 00pa308aHus npu U3yYeHuu
npeomema «Xumusy Ha yenyONéHHOM YPO8He 0CoOYI0 AKMYAlbHOCHb NPUOOpemaom
maxue yenu u 3a0a4u, Kax:

gocnumanue YoexrcOEHHOCMuU 8 NO3HABAEMOCIU ABIEHUL NPUPOObL, VEANCEHUs
K npoyeccy meopuecmaa 8 001acmuy meopemuyeckux U NPUKIAOHbIX UCCIe008aHUL 8
Xumuu, dopmuposarue MUpOBO33PEHUsl, COOMBEMCMBYIOWE20  COBPEMEHHOMY
VPOBHIO PA38UMUsL HAYKU,

passumue Momueayuu K O0OyuYeHuro U NO3HAHUIO, CHOcCoOOHOCmel K
CAMOKOHMPONIO U CAMOBOCNUMAHUIO HA OCHOBE YCB0EHUs 00ujeqeno8eyecKux
yennocmelil,

passumue NnO3HABAMENbHbIX UHMEPecos8, UHMELIEKMYAIbHbIX U MBOPUEeCKUX
cnocobrHocmetl 06y4arOWUxcs, QOpMUposanue y HUX CO3HaAmenrbHo20 OMHOULeHUs K
Ccamooopazoeanuio U HeNpepuleHOMY 00pA3068aHUI0 KAK YCI08UIO  YCHEeUHOU
npogeccuonanvHou U 0OWeCmBeHHOU  O0esIMeNbHOCMU,  OMEEeNCMEEHHO20
OMHOWEHUS K CBOEMY 300P08bIO U NOMPEOHOCMU 8 300P08OM 00pA3€e HCUSHU,

Gopmuposanue ymMeHull U HABLIKOG PA3YMHO20 NPUPOOONONb308AHUS, PA3GUMUE
9KOJIO2UYECKOU  KYIbmypul,  Hpuobpemenue  onvima  00WeCm8eHHO-NONE3HOl
IKOJIO2UHECKOU OesIMeIbHOCHU.

[Hern w 3amauynm  wW3y4deHUs TmpeaMeTa «XUMHUSD» TOJYyYWIH TOIPOOHYIO
METOJMYECKYI0 MHTEPIIPETAINIO B pa3jelnie nporpaMmbl «[lmanupyemsie pe3yabTaThl

OCBOCHHMSI TpeAMeTay, Ojiaroiapss 4yemy oOecleyeHO YETKOE MPEJCTABICHUE O TOM,
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KaKu€ 3HaHHUA U YMCHHA HMCIOT IPAMOE OTHOHICHHC K pcainu3aluu KOHerTHOﬁ

OCJIn.

MECTO YYEBHOI'O IPEJJMETA «XUMHUSA» B YHEBHOM IIJIAHE

B cucreme cpemnero o6miero oOpa3oBaHusS «XWUMHUS», W3ydaemas Ha 0a30BOM
YpOBHE, TpU3HAHA OOS3aTEIBHBIM YYEOHBIM TPEIMETOM, BXOJSAIIMM B COCTaB
npenmetHo  obnactu  «EcrecTtBeHHble  Haykuy». OOmiee  4YMCIO  4acos,
PEKOMEHI0BaHHBIX i u3yueHus: xumun — 70 gacoB: B 10 kmacce — 35 yacos (1 yac
B Henelno), B 11 kiracce — 35 gacoB (1 yac B Heneno).

VY4eOHblll penMeTr «XuMUs» YriayOJaEéHHOTO YPOBHSI M3YUYEHHUS! BXOJUT B COCTaB
npeaMeTHor obnactu «EcTecTBeHHble Hayku». Ero wusydeHue mnpemrycMOTPEHO
B KJIaCCaX €CTECTBEHHOHAYYHOTO MNpoduis, HAOpUMEp XUMUYECKHX, XHUMHKO-
OMOJIOTUYECKUX W MEIMIMHCKUX. B 3THX Kiaccax H3ydyeHHE AaHHOTO IpeaIMeTa
MIPETYyCMOTPEHO B 00bEME yueOHOM Harpy3ku He MeHee 3 4 B Hegento. O01iee 4nciio
4acoB, PEKOMEH/IOBAHHBIX JUIsl U3YYEHUS] XMMUU Ha yriayOnéHHoMm ypoBHe, — 210
gacoB: B 10 kiacce — 105 gaca (3 yaca B Henemo), B 11 kmacce — 105 gaca (3 gaca B
HEJIEIIIO).

[Ipu dopmupoBannm 00pa30BATENFHON OpraHU3alMe MYJIBTHIPOGUIEHOTO
yaeOHoro mana 1 10 u 11 KimaccoB ycTaHaBIMBaeTCsl yaeOHas Harpy3ka 1o mpeaMeTy
«Xumus» i 6a30Boro ypoBHs B oObeme 1 wac B Hememo (35 4 B ron), a A
yrIIyONEHHOTO YPOBHSI CIEAYIOIMM o0pazoM: 1 dac B Hezelnto 3a cueT 00s3aTeNbHOM
gactu OOII COO u 2 yaca 3a cuet yact OOII COO Ha nonoiaHUTENbHbIE YUeOHbIe
npeameThl. TakuM oOpaszoM, Jis 00yJarouXxcs, BRIOpaBIINX YIIIyOJEHHOE U3yUYCHUE
XUMHH, yueOHasi Harpy3ka ycTaHaBiMBaeTcs Takxke 3 yaca B Henemo (105 4 B rox),
TO MPaBOMEPHO, €CJIM MaKCHUMallbHasg ydeOHasi Harpy3ka HE MpeBbIIIaeT
MaKCHUMAaJIbHO JIOMYCTUMYIO YU€OHYIO HAarpy3Ky B HEJEIIO.

B TemarnueckoM TUIaHMPOBAHUM yKa3aH Pe3epB YUECOHOTO BPEMEHH, KOTOPOE
pPEKOMEHIyeTCsl i pealu3aldd aBTOPCKUX TMOAXOAOB MO HKCIHOJIb30BAHUIO

pa3Ho00pa3HbIX (OPM OpraHU3aIN YU4eOHOTO MpoIiecca.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI YYEBHOI'O IIPEJIMETA
«XHUMMUS»

®I'OC ycranaBnmmBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOYJarOITUMUCS
nporpaMM CpeaHero ooOmero o0pa3oBaHUs (JMYHOCTHBIM, METANpPEAMETHBIM U
npeaMeTHbIM). [lomyueHne xumuyeckoro oOpa3oBaHHsl 0a3WpyeTcss Ha OCHOBHBIX
AUIaKTUYECKUX MPUHIUNaX o0ydeHus (HayqYHOCTH, CACTEMHOCTH, CUCTEMAaTHYHOCTH,
JOCTYITHOCTH, CBS3M TEOPHUU C NPAKTUKOHM, HATJSJHOCTH M Jp.), HA NMPUMCHCHHH
COBPEMEHHBIX 00pPa30BATENBbHBIX TEXHOJOTUHA C YYETOM MEXaHU3MOB JIOCTHKECHUS
BCEX  IUIAHMPYEMBIX  pE3yIbTaTOB  OCBOEHHS  OCHOBHOW  00pa3oBaTEIbHOU
nporpaMmMbl. HayuHo-meTtoanueckoil OCHOBOM [yt pa3paOOTKU IUIAHUPYEMBIX
pEe3yJbTaTOB OCBOEHHUS TMPOrPaMM CpPEAHETO0 OOIIero OOpa3oBaHHs —SBISETCS

CI/ICTGMHO-I[GHTGJIBHOCTHI:Jﬁ ImoaAxXod.

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM € CHCTEMHO-AEATEIHOCTHBIM TOJAXOAOM B CTPYKTYype
JIMYHOCTHBIX PE3yJbTATOB OCBOCHMS IpeIMeTa «XHUMHS» Ha YPOBHE CpPEIHEro
00111er0 00pa3oBaHUs BbIJIEJIECHBI CIEAYIOIUE COCTABIISIONIUE:

OCO3HAaHME  OOyYArONIMMHCS  POCCHMCKOW  TIpaXTaHCKOM  WACHTHYHOCTH —

TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEIBHOCTH U CAaMOOMPEACIICHHUIO;

HaJIMYue MOTUBAIMHU K O0yUEHHUIO;
IIeJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN JIMYHOCTH Ha OCHOBE

KJIFOYEBBIX [IEHHOCTEN U UCTOPUYECKUX TPAIUIIMiA 0a30BOM HAYKH XUMUU,
FOTOBHOCTh M CIIOCOOHOCTh  OOY4YaroOIIUMXCsS PYKOBOJCTBOBAaThCS B CBOECH

NEATEIbHOCTH 1LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHU, MPUCYIIMMHU IEIO0CTHOM

CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJM4KME MTPABOCO3HAHUS DKOJIOTHIYECKON KYJIbTYPhl M CIIOCOOHOCTH CTABUThH LIETHU U

CTPOUTD JKM3HEHHBIC TIJIaHbI.

JIngHOCTHBIE Pe3yIbTaThl OCBOSHUS MIPEAMETa « XUMHUS) JOCTUTAIOTCS B €IUHCTBE

y4eOHOM M BOCHUTATENbHON JAedarenbHOCTH OpraHu3alid B COOTBETCTBUU C
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T'YMaHUCTUYECKUMH, COIIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU U
ujealaMi POCCUICKOI0 rPaKJaHCKOro 00IeCTBa, MPUHATHIMU B OOIIECTBE HOPMaMU
W TpaBWIaMU TIOBEICHHS, CIHOCOOCTBYIONIMUMH MPOIECCaM  CaMOIIO3HAHWS,
CaMOpPAa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH O0YYarOIINXCA.
JIngyHOCTHBIE  pe3ylbTaThl  OCBOCHUS  MNpeaMeTra  «XUMHUSD»  OTpa)xaroT
c(OPMHUPOBAHHOCTh ONBITA TIO3HABATEIBLHONM M TMPAKTUYECKOH JEATEIHLHOCTH
oOyyJaroumxcsi Mo peain3aluy MPUHATHIX B 00IIECTBE IIEHHOCTEW, B TOM YHCIIE B

qacTHu.

1. I'paaaHCKOro BOCIIUTAHUA:

OCO3HaHMSI OOYYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEM,
YBAKEHHS K 3aKOHY U ITPABOIOPSAIKY;

MPEJCTABICHNS O COLIMAIBHBIX HOPMax M MpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATEIBHOCTU TPU CO3JaHUU YUEOHBIX
MPOEKTOB, pEIICHWM Y4YEeOHBIX MW TO3HABATEJNBHBIX 3a/lad, BBIMIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI

JIPYTUX MPU aHAIKM3€ PA3JIUYHBIX BUJIOB YUY€OHOH AESTENbHOCTH;

2. IIaTpOoTHYECKOT0 BOCIIUTAHMSA

LICHHOCTHOI'O OTHOILIEHHs K UCTOPUYECKOMY M HAyYHOMY HACIEIUIO OT€YECTBEHHOU
XUMUH;

YBaXXEHMsI K MPOLIECCy TBOPUYECTBA B 00JIACTH TEOPUH U MPAKTUUECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUSA TOrO, YTO AOCTMIKEHUS HAYKU €CTh PE3ybTaT IIUTEIIbHBIX
HaAOJIOICHHUM, KPOMOTIMBBIX AKCIEPUMEHTAIBHBIX MMOUCKOB, MOCTOSTHHOTO TpyJa
YUYEHBIX U IIPAKTUKOB;

MHTEpPECAa U II03HABATEIbHBIX MOTHUBOB B IIOJYYEHHM U IIOCICAYIOIIEM aHaIU3€e

nH(}OpMAIHU 0 MEPEIOBBIX JOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHONW XUMUM;

3. lyX0OBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:
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HPAaBCTBCHHOI'O CO3HAHUWA, 9TUYCCKOI'O ITOBCACHUS,

CITOCOOHOCTH OOCHHMBATb CHUTyallUH, CBA3AHHBIC C XHUMHUYCCKUMHU ABJICHUAMHU, U
IMPpUHUMAaTb OCO3HAHHBLIC PCIICHUA, OPHUCHTHUPYACH Ha MOPAJIbHO-HPABCTBCHHLIC
HOPMBI U ICHHOCTH,

T'OTOBHOCTH OLCHHMBATDH CBOE IMOBCACHUC U IOCTYIIKK CBOHUX TOBapI/II[IGﬁ C HOSHHI/Iﬁ

HPAaBCTBCHHBIX W IIPABOBLIX HOPM N OCO-3HAHUC HOCJ'ICI[CTBI/Iﬁ 9THUX ITOCTYIIKOB,

4. ®opMHUpPOBaHMA KYJIbTYPHI 310POBbSI:

IOHMMaHUsl LIEHHOCTEHN 370pOBOTr0 M 0€30MacHOro odpasa KU3HU; HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (DU3MUYECKOMY M ICUXHUYECKOMY
310POBBIO;

co0IIoieHNs MpaBuJl 6€301acHOro o0pallleHus C BEIIECTBAMHU B OBITY, TOBCEHEBHON
KW3HU U B TPYIOBOU JIEATENBHOCTH;

NOHMMAHUS LIEHHOCTHU TpPaBWJI UHIUBUIYaJbHOTO U KOJUIEKTMBHOIO O€30IacHOro
IIOBEJICHNUs B CUTYyalUAX, YIPOXKAIOIIUX 3J0POBBIO M JKU3HU JIIOJIEH; OCO3HAHMSA
MOCJECTBUA W HENPUATHS BPEAHBIX MPUBBIYEK (YMOTpeOJIEHUsT aJIKOroJis,

HAapKOTHUKOB, KypEHUs);

5. TpynoBoro BoCiuTaHus:

KOMMYHHUKATUBHOW KOMIIETCHTHOCTH B y4€OHO-HCCIIEIOBATEILCKON NIEITEILHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUYECKOU 1 APYTUX BHIIAX JACSITCIBHOCTH;

YCTAaHOBKM Ha aKTHUBHOE yYacTHE€ B PEIICHUU NPAKTUYECKUX 3a/ad COLUATBLHOU
HaIMpaBJICHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY W3YUYEHUIO Mpodeccruil pa3iudyHOTO PO/a, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXEHUS K TPYAY, JIIOISIM TPyAa B pe3yiabTaTaM TPYJAOBOU JeATECILHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAJIbHOW TpaeKTOpUM OOpa3oBaHWS,
Oynymielt npodeccuu U peaausaiuu COOCTBEHHBIX JKU3HEHHBIX IIJIAHOB C YU4ETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XWUMHUHU, WHTEPECOB M TMOTPEOHOCTEU

o01IecTBa;
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6. DK0JI0rH4€CKOro BOCIIUTAHMA:

HKOJIOTMYECKU  LI€JIECOOOpPA3HOTO OTHOLIEHHMS K MPUPOAE, KaK HMCTOUYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

INOHMMaHusl  TIJ00aJbHOIO  XapakTepa SKOJOTMYECKHX  MpoOsieM,  BIMSHUSA
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIBHON CPEIBI;

OCO3HaHUSI HEOOXOJIMMOCTH HCIOJb30BaHUS JOCTMKEHUN XUMHH [JISl pPELIEHUs
BOIIPOCOB PALIMOHAIIEHOTO IIPUPOIOIIOIb30BaHHUS;

AKTUBHOI'O HEINPUATHUS JNEUCTBUW, NPUHOCAIIMX BPEA OKPYXKAIOIIEH IPUPOIHON
cpele, YMEHHs MPOTHO3UPOBATh HEOJATONPHUATHBIE SKOJOTUYECKHE MOCIEICTBUS
OPEANPUHUMAEMBIX IEHCTBUM U IIPEJOTBPAILATh UX;

HaJIM4YUsl Pa3BUTOIO 3KOJOTMYECKOTO MBIIUICHUS, YKOJOTHYECKON KYJIBTYPBI, OIbITA
JEATEIBHOCTH YKOJIOTMYECKON HAIPABICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS UMHU
B [103HABaTEIbHOM, KOMMYHUKAaTUBHON U COLMAIIBHON NPAKTHKE, CHOCOOHOCTH M

YMCHUA aKTUBHO IIPOTUBOCTOATH HACOJIOTUHA XCMO(1)06I/II/I;

7. lleHHOCTH HAYYHOI'O IO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHEeU(UKA XUMHUHM KaK HayKH, OCO3HaHUs €€ pojii B (hOPMUPOBAHUU
PaIMOHAIIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LIETIOCTHOTO MPEACTaBICHUs 00
OKpYXallIeM MHpPEe KaK O €IWHCTBE NPUPOAbl U YEIOBEKa, B IO3HAHUU
NPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUH TPOOJeM COXpPaHEHUS MPHUPOIHOTO
paBHOBECHS,

yOeKAEHHOCTH B 0COO0OM 3HAYMMOCTH XMUMUU JUIsl COBPEMEHHOW IUBUJIU3AIUU: B €€
T'YMAHUCTHYECKOW HANPABJICHHOCTH M BAaXXHOW POJM B CO3JaHUM HOBOW 0a3bl
MaTepUalibHON KYJIbTYPhI, PEIICHUH I100abHBIX MTPO0JIeM YCTOWUHUBOTO Pa3BUTHUS
YEJIOBEUYECTBA —  CHIPbEBOM, DSHEPreTHYECKOW, NHUIIEBOM U 3KOJIOTHMYECKOU
0€30MacHOCTH, B Pa3BUTUN MEIUIIMHBI, 00ECIICUEHNN YCIOBUMA YCIICITHOTO TPyJa
U DKOJIOTUYECKH KOM(POPTHOM KU3HU KaXKI0T0 YJIeHa O0IIECTBa;

eCTeCTBeHHO-HaquOﬁ I'paMOTHOCTHU: TIOHUMAHHA CYHNIHOCTH MCTOIAOB IIO3HAHWA,
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MCIIOJIh3YEMBIX B €CTECTBEHHBIX HAyKax, CHOCOOHOCTH MCTIOIB30BATh MOTyYaeMbIe
3HaHWA JJIs aHajdW3a W OOBSICHCHHS SBJICHHHM OKpPY)KAIOIIEr0o MHpa H
MIPOUCXO/ISIINUX B HEM M3MEHCHHUI;, YMEHHUS JIeJIaTh 000OCHOBAHHBIC 3aKTIOUCHUS Ha
OCHOBE HAy4YHbIX (AKTOB W HWMEIOIUXCS JJAaHHBIX C IIeNIbI0  TIOJyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO HMCIOJIb30BaTh XWMUYECKHE 3HAHUS [JISI PEIICHUS
po0JIeM B PeaNTbHBIX JKU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO M UCCIIEI0BATENbCKON IS TENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 0Opa30BaHUIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY IOJTYYEHUIO HOBBIX 3HAHHUM MO XUMHH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSIM TpyJa B pa3iuuHbIX cdepax npodeccnoHaIbHON

ACATCIBHOCTH.

METAINPEIMETHBIE PE3YJ/IBTATDBI

MertanpenMeTHble pe3yJibTaThl OCBOCHHMS Y4eOHOro mnpenmera «XuUMHUSD» Ha
YPOBHE CpPEIHEro oO0Iero oopa3oBaHMs BKJIIOUYAIOT: 3HAYMMBIC IS (POPMHUPOBAHHS
MHPOBO33PEHUS 00yJarnmxcs MEXKIUCIUTUIMHAPHBIE (MeXTpe IMETHBIC)
oOllleHayUYHbIE TOHATHS, OTPAKAIOIIME IETOCTHOCTh HAYYHOW KapTHUHBI MUpa U
crie-1u(puKy METOJIOB MO3HAHUS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus,
BEIIIECTBO, JHEPrus, SIBJICHUE, MPOLECC, CUCTeMa, Hay4YHbIM (axkT, NpUHIMII,
TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeAOoBaHUE, HaOIIoACHUE,
U3MEpPEeHHE, OKCIEPUMEHT W  [Ip.); YHHUBEpPCalbHbIE Yy4eOHBIC  JIEHCTBUS
(mo3HaBaTeIbHEIE, KOMMYHUKATHUBHBIE, peryJISTUBHBIE), o0ecIIeynBaroIIne
dbopmupoBanre (PYHKIIMOHAIBHOW TPAMOTHOCTH ¥ COIMAIBHON KOMIICTCHIIHH
00yJaroIMXCs; COCOOHOCTH 00yJaroImmnXxcs HCII0JIL30BaTh OCBOEHHEIE
MEXKIUCIUIUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHUSI U YHHUBEpCaJbHbIC Y4eOHbIC
JIEVCTBUS B IMMO3HABATEIILHOM U COLMAIBHOM MPAKTHKE.

MCTaHpCI[MCTHBIe PE3YJIbTAaThI OTpaAXKaAT OBJIaACHUC YHUBCPCAJIIbHBIMHU
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y‘-Ie6HI)IMI/I IMO3HABATCJIbHBIMH, KOMMYHHKATUBHBIMHW U PCTYJIITUBHBIMHA HeﬁCTBHﬂMH.

Oesnaoenue YHrHUusepcajibHbimu ylleﬁHbl.Mll HO3HABAMEIbHBIMU OCUCMBUAMU:

1. ba3oBbIMHU JIOTHYECKUMU AeHCTBUSIMH:

CaMOCTOSTEIbHO (POPMYIMPOBATh M aKTyaJU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPENEIIATh LEIU NEATENbHOCTH, 3a/1aBas NapaMeTpbl U KPUTEPUU HUX TOCTHIKECHHUS,
COOTHOCHUTBH PE3YyJIbTAThI ICSITEILHOCTH C TOCTaBJICHHBIMU LIEISIMHU;

UCIIOb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHHS — BBIACISThH
XapakTepHblE TPU3HAKK TIOHATUH U  YCTaHABIMBATHL MX  B3aUMOCBS3b,
HCIIOJIL30BaTh COOTBETCTBYIOIINE MOHITHUS JJIsI OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHUI;

BBHIOMpATh OCHOBAHUSI U KPUTEPUU IJIs KiacCU(PUKAIMKU BEIIECTB U XUMHUYECKUX
peaKuii;

YCTaHABJIMBATh IPUUYNHHO-CJIEACTBEHHBIE CBSI3U MEXIY U3y4aEMbIMU SIBIICHUSIMH;

CTPOUTH JIOTUUECKUE PaCCyX ACHUS (MHAYKTUBHBIC, NECIYKTUBHBIC, MO aHAJIOTUN),
BBISIBJISITh  3aKOHOMEPHOCTH W MPOTHUBOPEYMS B PACCMATPUBAEMBIX SIBIICHHSX,
(bopMyJIUPOBATH BHIBOABI U 3aKIIFOUCHUS;

MPUMEHAThL B TIPOILIECCE TO3HAHUSI HCMOJb3yeMble B XHUMHH CHUMBOJUYECKUE
(3HaKOBBIE)  MOJENHU, MPeoOpa3oBBIBATH  MOJEIbHBICE  MPEACTABICHUS —
XUMUYECKUN 3HAK (CHMBOJI) OJJE€MEHTa, XuMHUueckas (opMysna, ypaBHEHUE
XUMUYECKON peakiMu — TPU  PEHICHUH Y4YEOHBIX T[IO3HABATENBbHBIX U
MPaKTUYECKUX 3aJlady, MPUMEHSTh Ha3BaHHBIC MOJEIbHBIC MPEACTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX TIPU3HAKOB H3YyYaeMbIX BEIIECTB U XUMHYECKHUX

pEeaKLHnii;

2. Ba30oBbIMH HCCJIE0BATEIbLCKHMH A€HCTBUSIMU:
BJIaJIETh OCHOBAaMHU METOJ0B HAYYHOT'O TTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUA;
dbopMyIupOBaTh MEIW W 3aJa4d HCCIEAOBAHUS, HCIOJIL30BATh IOCTABICHHBIC WU

CaMOCTOSITENIbHO  C()OPMYJIMPOBAHHBIE BOMPOCHI B KA4YECTBE HMHCTPYMEHTA
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MO3HAHUS U OCHOBBI JUIsl (DOPMHPOBAHUS TUNOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKa3bIBAEMBIX CYKICHUN;

BJIAJICTh HABBIKAMH CaMOCTOSTEJIBHOTO IUIAHWUPOBAHUS U NMPOBEICHUS YYEHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAONIOaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO IIPOrHO3UPOBATh €ro pe3yJbTaT, (opMyIupoBaTh 0000IIEHUS U
BBIBOJIBI OTHOCUTEJIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAaHMS, COCTABIIATH
000CHOBaHHBIN OTUET O MPOJIeTaHHON paboTe;

npUOOpeTaTh OMBIT YUYEHUYECKOW HCCIIE0BATEIBCKON U MPOEKTHOW JESTENbHOCTH,
MPOSIBJISITH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY TOHMCKY METOJIOB

PCHICHUA IMMPAKTUYCCKUX 3a/a4, IPUMCHCHHUIO PAa3JIMIHbIX MCTOA0B ITO3HAHUA,

3. PaboToii ¢ nndgopmanueii:

OpUEHTHUPOBATLCA B PA3JIMYHBIX HMCTOYHUMKAX HHPOPMALUHUU (HAYYHO-TIOIYJSPHAS
JUTepaTypa XUMHYECKOIO COJEpKaHUsS, CIpPaBOYHBIE IIOCOOUS, PECypCHI
WNuTepHera), aHaiu3upoBaTh HWHGOPMALMIO paA3IUYHBIX BUIOB U  (opm
MIPEICTABICHHUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HENPOTHBOPEYHBOCTb;

(bopMyIupoBaTh 3alpOChl U MPUMEHSTh Pa3IMYHbIE METOJbI MPHU MOUCKE U O0TOOpE
nH(popmanuu, HEOOXOIMMOM /JIs BBINOJIHEHHUS Y4YEOHBIX 3aad OINpeAeIEHHOIO
TUIIA;

npuoOpeTaTh ONBIT  HMCHOJb30BAHUS MH(})OPMATMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3JIUYHbIX [IOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpATh ONTUMANbHYIO (OpPMY TMpeACTaBICHUS HHPOPMALUU
(cxemsl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH U T. 11.);

MCIIOJIb30BaTh HAYYHBIH f3BIK B KAayeCTBE CpPEJCTBA NMpHU paboTe ¢ XUMHUYECKOM
uH(popMaIMell: NMPUMEHATh MEXIpeIMeTHble ((PU3nYecKkue U MaTeMaTUYeCKHE)
3HAKW U CUMBOJIBI, (hOPMYJIbI, a0OpEBHATYPBI, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPeo0pa30oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATIISITHOCTH.
Osnadenue yHugepcatbHbIMu KOMMYHUKAMUGHHIMU OCHCMEUAMU:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXKJAaeMOW TeMbl B XOJE Juajora W/WiH
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IUCKYCCUM,  BBICKa3blBaTh  WJEH, (OPMYJIUPOBATH CBOM  MPEAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEUI0KEHHOH 3a1a4u;

BBICTYyaTh C NPE3EHTAUWEld pe3yJIbTaTOB IMO3HABATEJIbHON  JI€ATEIbHOCTH,
IOJyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU IPHU BBINOJIHEHUN
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKONH pabOThl MO UCCIEJOBAHUIO CBOMCTB
M3Yy4YaeMbIX BEILECTB, peajan3alui YYeOHOTro MpoekTa u (HOPMYIHPOBATH BHIBOIBI
[0 pe3yibTaTaM NPOBEAEHHBIX HMCCIEAOBAHUN IyTEM COTJIACOBAHUS MO3UIMHA B
X0J1e 00CYKICHHS 1 0OMEHa MHECHUSMH.

Osnadenue yHueepcaibHolMu PecyiamueHbIMU 0CUCMEUAMU:

CaMOCTOATENIBHO  IJJAHUPOBATh W OCYLIECTBJISITH  CBOKO  ITO3HABATEJIBHYIO
NeSATEIbHOCTh, Ompenessia €€ Lead M 3aJauyd, KOHTPOJIMPOBaTh M MO Mepe
HEOOXOAMMOCTH KOPPEKTHPOBaTh IMpeIaraéMblii ajJroput™M ACHCTBUM mpu
BBIMOJJHEHUH YYE€OHBIX U MCCIEJOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (pexTuBHBIN crnoco0 HMX pemeHuss ¢ Y4YETOM TMOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUsX;

OCYLIECTBJISITh CAMOKOHTPOJb CBOEHM JEATEIbHOCTH HAa OCHOBE CaMOaHaIHM3a MU

CaMOOIICHKH.

HPEIMETHBIE PE3YJIbTATBI

[IpeameTHBIC pe3yJbTaThl OCBOCHUS MPOTPAMMBI CPETHETO OOIIero 0O0pa3oBaHUs
0 XMMUU Ha 6a30BOM YPOBHE OPHEHTHPOBAHBI Ha 00ECTICUCHHUE MTPEUMYIIECTBEHHO
00111€e00pa3oBaTeIbHON U OOIIEKYJIBTYPHOM TOATOTOBKM oOyuarmumxcs. OHu
BKJIFOYAIOT: CICHU(PUICCKUE NI YICOHOTO TMpeaMera «XUMHs» HaydHbIC 3HAHMS,
YMEHHUS M CIOCOOBI JEHCTBUN MO OCBOCHUIO, MHTEPHIPETAUA M MPEoOpa30BaHUIO
3HAHWH, BUJBI ACATSIBHOCTHU IO TMOJYYCHUIO HOBOTO 3HAHUS U MPUMEHCHUIO 3HAHHM
B Pa3NIMYHBIX YUEOHBIX U PEATTbHBIX KU3HEHHBIX CUTYAIIUSX, CBSI3aHHBIX C XUMUEH.

B nporpamMmme mo XumMuu TpeAMETHBIC PE3yIbTaThl MPEJACTaBICHBI IO TOJaM

U3yYeHUS KaK Ha 0a30BOM, TaK U Ha ye1y01éHHOM YPOBHSIX (BBIACICHO KYPCUBOM).
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B

10 kiaacce mnpeaMeTHbIE Pe3yJabTAaThl OCBOEHHSI Kypca «OpraHuveckast

XMMHUSD» OTPAKaAIOT:

1)

2)

3)

4)

cpopmuposannocms  npeocmasneHul: 0 XMMHUYECKOHM  COCTaBISIOLIEH
€CTECTBEHHOHAYYHOW KAapTUHBI MHpPA, POJIM XUMUHA B IIO3HAHUU SBJICHUU
npupoAsl, B (OPMUPOBAHMHM MBINUIEHHS M  KYJbTYpbl JIMYHOCTH, €€
(YyHKIMOHAIBHOW TPAaMOTHOCTH, HEOOXOAMMOW Jisi PEUIeHHs] MPaKTHYECKUX
3aJa4 M DKOJOTMYECKM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3I0POBBIO U
IIPUPOJHOU Cpeae;

enadeHue CUCTEMOU XUMHAYECKUX 3HaHUM, KOTOpast BKJIFOYAET:
OCHOBOITOJIATAIOIIME TMOHATHUS (XMUMHYECKHI 3JIEMEHT, aTOM, 3JIEKTPOHHas
o0oJlouKa  aToMa,  MOJIEKyJla, BaJEHTHOCTb,  3JEKTPOOTPULATEIBHOCTD,
XUMHUYECKas CBA3b, CTPYKTypHas ¢opmyna (pa3BEpHyTasi U COKpaIlI€HHAs ), MOJIb,
MOJISIpHAas Macca, MOJSPHBbIA O0BEM, YIIEPOIHBIM CKelleT, (PYyHKIMOHAIbHAS
IpyIIa, pagukall, HW30MEpPHs, H30MEpbl, TIOMOJIOTUYECKUM psii, TOMOJIOTH,
YTIIEBOJOPOABI, KUCIOPOA- U a30TCOAEPKAIUE COSIUHEHUS, MOHOMED, IOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEIWHEHUS); TEOPHUM M 3aKOHBI
(Teopust cTpoeHusi opraHudeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHUs
Maccbl  BEUIECTB);  3aKOHOMEPHOCTH,  CHUMBOJIMYECKHI  SI3bIK  XHUMUU;
MHPOBO33PEHYECKUE 3HAHM, JIKAIIUE B OCHOBE MOHUMAHUsS NPUYMHHOCTH M
CUCTEMHOCTH XMMHYECKHX SIBJICHHUN, (DAKTOJOTHYECKHE CBEACHHUS O CBOWCTBAX,
COCTaBe, MOJIyYeHUHU M OE30MaCHOM HCIOJb30BaHUU BAKHEHIIMX OPraHUYEeCKHX
BEUIECTB B OBITY M MPAKTUYECKON EATEIBHOCTH YEI0BEKa,

cpopmMupo8anHoCmyb  YMEHUli GblA6AAMb XApAKTEpHbIE NPU3HAKU IOHATHUH,
YCTaHABJIMBATh UX B3aUMOCBSA3b, UCHOIb306aMb COOTBETCTBYIOIINE IOHIATUS IIPU
ONMCAHWU COCTaBa, CTPOCHHUS U MPEBPALECHUN OPTraHUYECKUX COCTMHEHU;
COPMUPOBAHHOCb  YMEHUN  UCNOIb306aMb XUMUYECKYIO CHMBOJIMKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpPaLIEHHOM)

dbopMyJ1 OpraHUYECKUX BEIIECTB M yPaBHCHUM XUMUUYECKUX pEaKIui;
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5)

6)

7)

8)

u320masaueams MOJENN MOJIEKYJ OPTaHUYECKUX BEIIECTB I MIUTHOCTPALIMM HX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

cghopmupoeanHocmes  yMeHUll YCmMaHasiuéams TPUHAIJICKHOCTh HM3yUYECHHBIX
OpraHMYECKUX BELIECTB MO HMX COCTaBy M CTPOCHHIO K ONPEACIEHHOMY
KJIacCy/Tpymnmne CoeAMHEHUU (YTJIEBOAOPObI, KUCIOPOI- M a30TCOJEpIKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COCAMHEHUS); Oagamb WM Ha3BaHUA IO
cuctematuyeckoil HomeHkiarype (IUPAC), a Takke NpUBOAMTH TPUBUAIBHBIE
HA3BaHUS OTACJbHBIX OPraHUYECKHUX BEIIECTB (ITWIECH, MPOIUJIEH, alleTUJICH,
ATWJICHIJIMKOb, TIUIEPUH, (HEeHO, opMaIbAeTul, alleTalbIeTu, MypaBbUHAS
KHCIIOTa, YKCYCHas KHCJIOTa, OJIEMHOBAas KHCIIOTa, CTEAPUHOBAs KHCIIOTA,
III0K03a, (PPYKTO3a, Kpaxmall, IEJIII0JI03a, TJIUIIHH);

cchopmuposannocme  ymeHus onpeoensms BUAbl XUMHYECKOW CBS3M B
OpPraHUYECKUX COEIUHEHUAX (OJMHApHBIE U KPATHBIE), KOBANEHMHAS U UOHHAS
C853b, 0- U P-C653U, B00OPOOHASL CE53b);

chopmuposanHocms  yMeHUus NoOmeepHcoamv HA KOHKPEMHbIX HNpumepax
xXapakmep 3a8UCUMOCIU PEAKYUOHHOU CNOCOOHOCMU OP2AHUYECKUX COeOUHEHUL
om KpamHocmu u muna KOBAaJNeHMHOU C643U (0- U T-C8A3U), 63AUMHO20 GIUSHUSL
amoMmo8 U 2pynn amomo8 8 MOJEeKyIax,

chopmMupo8anHoCmyb  YMEHUs NPUMEHAMb  TIOJOXKEHUS TEOPUH  CTPOCHMS
opranuueckux BeiectB A. M. BytnepoBa 111 00bsiCHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;
copMUpPOBaAHHOCMb YMEHUL XApaKmepu308ams COCTaB, CTPOCHUE, (PU3NUECKHE
U XHMHYECKHE CBOMCTBA THUIUYHBIX TIPEACTABUTENICH pPA3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, dTWIEH, MPOMIWICH, alleTWIeH, OyTaJueH-
1,3, metunOytaaueH-1,3, 6€H30/1, METaHOJI, ATAHOJ, ITUJIEHIJIMKOJb, TJULEPUH,
deHoun, aneranbAerul, MypaBbUHAs M YKCYCHas KHCIOTHI, TJIFOKO3a, Kpaxma,
LEJUII0JI03a, AMUHOYKCYCHasl KUCIOTA); WLIIOCHPUPO8Ams TEHETUYECKYIO CBS3b
MEXJy HUMU YPaBHCHUSIMU COOTBETCTBYIOIIUX XUMHYECKUX PpEAKIUNA C

UCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;
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9)

chopmMupo8anHOCmMb yMeHULl XapaKmepuzo8ams cocmas, cmpoetue, pusuieckue
U Xumuyeckue CGOUCMBa MUNUYHBIX npeocmasumenell pPasiuyHblX KiACCo8
OP2AHUYECKUX BeUleCme. AIKAHO8, YUKIOAIKAHO8, AIKeHO8, AIKAOUEHO8, AJIKUHOG,
apoMamuyeckux yeneeo0opooos, CNupmos, aib0e2udos, KemoHo8, KapOOHOBbIX
KUCOM, NPOCMBIX U CILONCHBIX IPUPOS, HCUPOB, HUMPOCOCOUHEHUU U AMUHOS,
AMUHOKUCTIOM,  0eNKos,  y2leeooo8  (MOHO-, Ou- U  HOJUCAXAPUOOS8),
UWLTIOCMPUPOBAMb  2EHEMUYECKYI0  CB8A3b  Medc0y  HUMU — VPAGHEHUAMU
COOMBEMCMBYIOWUX XUMUUECKUX Peakyutl ¢ UCHOAb308AHUEM CIPYKNYPHbIX
dopmyn;

chopmMupoeanHocms yMeHUs Xapaxkmepuszoéams WCTOYHHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (He(Thb, TPUPOAHBIM Ta3, Yrojib), CIOCOOBI HX TMEpepadbOTKH M

MPaKTUYECKOE TPUMEHEHUE POAYKTOB MepepadOTKU;

10)cpopmuposannocmv ~ ymenuii  npo6oOumsv  BBIMUCICHHS TI0 XUMHYECKUM

YPaBHCHUSAM (MaCCBI, O6’béMa, KOJIMYCCTBA MCXOJHOI'O BCHICCTBA HMJIM IIPOAYKTA
p€akunn 110 HN3BCCTHBIM MAacCCC, O6’béMy, KOJIMYCCTBY OAHOI'0 M3 HMCXOJHBIX

BEII[ECTB WJIU MPOJAYKTOB PEAKIINH);

11) cghopmuposannocme ymenutl 6radems CHCTEMOUN 3HAHUH 00 OCHOBHBIX METO/Ax

HAyYHOTO TIO3HAHUS, HWCIOJL3YEMbIX B XHMHHM TIPH HW3YYCHUH BEIICCTB H
XUMHUYECKUX SIBJICHUUN (mabmronieHue, U3MEpPEHUE, AKCIIEPUMEHT,
MOJICITUPOBAHUE), UCNOIb306AMb CUCTEMHbBIE XUMHYCCKUE 3HAHUS IS TIPUHSTHSI
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUSX, CBI3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHUEM;

chopmMupo8aHHoCmy  GIAOCHUSL CUCMEMOU 3HAHULL O eCmeCm8eHHOHAYYHbIX
Memooax No3HAHUS — HAOII0OEHUU, USMEPEHUU, MOOTUPOBAHUY, IKCNEpUMEHMe
(peanbHoOM U  MBICIEHHOM) U YMEHUs NPUMEHAMb MU 3HAHUS,
chopmMupo8anHoCmy yMeHUsT NPUMEHAMb OCHOBHble ONEepaAyUU MblCIUMENbHOL
O0esmenbHOCMU — AHANU3 U CUHMe3, CpasHeHue, 0000ueHue, CUCMeMaAMmU3ayuro,
8bls8IeHUEe NPUYUHHO-CIIEOCMBEHHBIX C853ell — 051 U3YUeHUsl CBOUCME eujecma U

XUMUYECKUX peam;m”t;
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12)chopmuposannocmes ymenuii cobmooams npasusia TOJB30BAHUS XUMHUECKOMN
MOCYZI0ON W JabopaTOpHBEIM 00OPYIOBAaHHWEM, a TAaKXe IpaBujia OOpAIICHUS C
BEIICCTBAMH B COOTBETCTBHH C MHCTPYKIIUSIMHU IO BBITIOJHEHHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB,;

13)cpopmuposannocms  ymenuti  niaHupogamsv W GbINOAHAMbL  XUMHYECKUN
OKCIIEPUMEHT (TPEBpAIllEHUs] OPTraHWYEeCKUX BEIIECTB TPH HarpeBaHUM,
MOJIyYCHUE OTWJICHA W W3YYCHHE ero CBOWCTB, KA4YECTBEHHBIC pEAKIINH
OpPraHUYECKUX BEIIECTB, JEHATypalis OCIKOB MpH HarpeBaHWU, IIBETHHIC
peakiuu OEJKOB) B COOTBETCTBUM C IpaBUJIaMU TEXHUKUA O€30MAaCHOCTH IPHU
oOpallleHU! ¢ BEIIECTBAMH U JIA0OPATOPHBIM OOOPYIOBAHUEM, HPEOCHmABIANb
pe3yabTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu ypaBHEHUI
COOTBETCTBYIOIIUX PEAKIUH U Gopmyiuposams BBIBOJBI HA OCHOBE JTHX
pE3ybTaTOB;
CHOPMUPOBAHHOCIL  YMEHULL: CAMOCMOSAMENbHO NIAHUPOBAMb U NPOBOOUND
XUMUYeCKUll dKCnepumenm (NOiyuyeHue U U3VueHue CEOUCME OpeaHUudecKux
gewecms, KauecmeeHHvle peakyuu yeneeo0opo0o8 pa3IudHblX KIACCO8 U
KUCTIOPOOCOOEPAHCAWUX OP2AHUYECKUX Beujecms, peuleHue IKCNepUMEHMATbHBIX
3a0ay no pAacno3HABAHUI0 OP2SAHUYECKUX Geujecms) ¢ coOnodeHuem npasui
beszonacnoeo obpaweHus ¢ sewjecmsamu U aabopamopHsiM 000pY008aHUEM,
Gdopmynuposamos yenv UCCLe008aHUS, NPeOCMAsIamb 6 pPA3IudHOU Gopme
pe3yabmamsl IKCNEPUMEHMA, AHATUSUPOBAMb U OYEHUBAMb UX OOCHOBEPHOCHIb,

14) chopmuposannocms  ymeHuil  KpumMu4ecku — aHAIUUPOBAMb  XUMHUYECKYIO
uH(popMaIuIo, MoJIy4aeMyto U3 pa3Hbix ucrounukoB (CMU, UnTtepHeT u np.);
COpMUPOBAHHOCMb ~ YMEHUI:  OCYWeCmENamb  YeleHanpasileHublli  NOUCK
XUMUYECKOU UHpOpMayuy 8 pasiuiHbiX UCHOYHUKAX (HAYYHAS U Y4eOHO-HAYYHAs
numepamypa, CMHU, Humepnem u 0Op.), Kpumuuecku AaHAIUZUPOBAMND
Xumuyeckyro  ungopmayuro, nepepabamvieamv €€ U UCNOIb308AMb 8

COOMBEeMCmMeEUU ¢ NOCMABIIEHHOU YUeOHOU 3a0ayell
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15) cchopmuposannocme YMeHUtl cobnooams npasuia AKOJIOTHYECKHU
1IEJIECO00PAa3HOTO TOBEACHUSI B OBITY W TPYAOBOH JAEATEIHHOCTH B IEISIX
COXpaHEHHUSI CBOETO 3JI0POBbSI U OKPYKAIOIIEH MPUPOTHON CpPEIbl, 0Cco3HA8amb
OMAaCHOCTbh BO3JICHCTBUSI HA JKMBBIE OPTraHU3MBI OIpPENCIEHHBIX OPraHUYEeCKHX
BEIIECTB, IOHMMAas cMbica nokazarens [IJAK (mpenenpHOil nmomycTUMOM
KOHIICHTPAILlMU), MNOsACHAMb, HA TPUMEpPax  CHOCOObI  YMCHBIICHUS U
IPEIOTBPAICHHS UX BPEIHOTO BO3/ACHCTBUS HA OPTAaHU3M UYEJIOBEKa,
AHAIU3UPOBAMb UYeeCcO0OPA3HOCb NPUMEHEHUs  OP2aHUYEeCKUX  8euecms 8
NPOMBIULIEHHOCIU U 8 ObIMY ¢ MOYKU 3PEHUsL COOMHOULEHUSL PUCK-NOJIb3A

16)anst  oOydarommxcsi ¢ OTrPaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
IPUMEHATHh 3HaHMsI 00 OCHOBHBIX JOCTYNHBIX METO/JAaX IO3HAHMS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

17) 1t CenbIX W CITA0OBUAAIINX OOYYAIOIIUXCS: YMEHHE HMCIIOB30BaTh pPelibe(HO

TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins st 3anmucu XuMudeckux GopMyi.

B 11 kuacce mnpeaMeTHble pe3yJbTaTbl OCBOeHHA Kypca «OOmasi wu

HEOPraHMYecKasi XUMHS OTPAKAIOT:

1) cghopmuposannocme  npeocmasnenuit: O  XUMHYECKOH  COCTaBIISAIOIICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHpPA, POJIM XHUMHUHU B IO3HAHUU SIBJICHUMU
npuposbl, B  (GOPMUPOBAHUU  MBIIUICHUS U KYJbTYpPhl  JIMYHOCTH, €&
(GyHKIMOHATBLHOM TPAMOTHOCTH, HEOOXOIUMOM Il pEIIeHUs MPaKTUYECKUX
3alady U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO H
MIPUPOTHOM CpEIE;

2) enadenue CUCTEMOM XUMHUYECKUX 3HAHWH, KOoTopas BKJTFOYACT:
OCHOBOITOJIATAIOIINE TIOHATHS (XMMHYSCKUH 3JEMEHT, aToMm, u3oTom, S-, p-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJIEKYJia, MOJib, MOJIIPHBI 00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCJICHUS, XUMUYECKasl CBS3b
(koBaJieHTHAasi, WOHHAs, MeTaJUIMYecKasi, BOJOPOJHAs), KpUCTALIUYECKAs

pemETKa, TUIIBI XUMUYECKUX PEAKLHUU, PACTBOP, DJIEKTPOJIMTHI, HEIIEKTPOJIUTHI,
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3)

4)

5)

AIEKTPOJUTUYECKAs JIUCCOIMALINS, OKHUCIUTENIb, BOCCTAHOBUTEIbL, CKOPOCTH
XUMUYECKOW peaklnu, XUMUYECKOE PaBHOBECHE; TEOPUU M 3aKOHBI (TEOpHs
AJIEKTPOJIMTUYECKON JHccouManuu, nepuomuuecknit 3akoH . 1. Menneneesna,
3aKOH COXPAHECHUSI MACChI BEIIECTB, 3aKOH COXPAHECHUS U MPEBPALICHUS SHEPIUU
pU XUMUYECKUX PEaKLUsIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUI S3BIK XHUMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIIMEe B OCHOBE IMOHMMAaHUS MPUYMHHOCTH U
CUCTEMHOCTH XUMHWYECKUX SIBJICHUH, (PAKTOJIOTMYECKHE CBEICHHS O CBOMCTBAX,
COCTaRBe, MOJTy4YeHUN U 0€30IMaCHOM MCI0JIb30BaHUU BaKHEHIITUX HEOPTraHUYECKUX
BEILIECTB B OBITY M MPAKTUICCKON JCATESITLHOCTH YEJIOBEKA;

cOBpeMeHHble NpeoCmasieHUuss 0 CMPOeHUU Bewecmsa HA AMmOMHOM, UOHHO-
MONEKVIISIPHOM U HAOMOJNEKVISAPHOM YPOBHAX, NPEOCMABIEHUs O MeXaHusmax
XUMUYECKUX peaKyutl, mepMOOUHAMULECKUX U KUHEMUUeCKUX 3aKOHOMEPHOCAX
UX Npomexkaumus, O XUMUYECKOM pPAaHOBeCUU, pPACMBOpax U OUCHEPCHLIX
cucmemax, ¢haxkmoocuyeckue c8eoeHusi 0 C8OUCmMeEax, cocmase, NOJIYYeHUU U
0e30NACHOM UCNONb308AHUU BANICHEUUUX HEOP2AHUYEeCKUX eeujecms 8 Obimy u
NPAKMUYECKOU  OesimeibHOCmU — 4eloseKkd, OOWUxX  HAYYHLIX — NPUHYUNAX
XUMUYECKO20 NPOU3BOOCMEA;

chopmuposanHocms  yMeHull 6blAGIAMb  XapaKTEpPHbIE TNPU3HAKUA TOHSTHUH,
ycmaunasaueams WX B3aUMOCBS3b, UCNOAb3068a4Mb COOTBETCTBYIOIIME MOHSITHUSA
MIpY ONMCAHUH HEOPTAHUYECKUX BEIIECTB M UX MPEBPAILICHUN;
cchopmuposanHocmes  YMeHUll  UCNOIb306aMb XUMHUYECKYIO CHMBOJIUKY  JUIS
coctaBiieHuss (OpMyJ BEMIECTB W YPAaBHCHUHA XHUMHYECKHX  PEaKIU;
cucteMatnueckyro HoMeHkatypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTIEIBHBIX
HEOPraHMYECKUX BEIIeCTB (yrapHblid ra3, YIJIEKHUCIbIA ra3, aMMHaK, Taii€Has
W3BECTh, HETalI¢Hasi U3BECTh, MUThEBASI COJIA, TUPUT U JIp.);

chopmuposanHocms ymeHull onpeodeisimb BaICHTHOCTh M CTENEHb OKUCIICHUS
XAMHUYECKUX 3JIEMEHTOB B COCIMHEHUSX PA3JIUYHOTO COCTABA; BUJ XUMHUYECKOU
CBSI3U (KOBaJICHTHAs, MOHHAsI, METAJJTHYECKasi, BOJIOPOIHAS) B COSAMHEHUSIX; THII

KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOTO BEUIECTBA (aTOMHAs, MOJEKYJSpHas,
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6)

7)

8)

MOHHAs!, METAJUTMYECKas ); XapaKTep Cpelibl B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
COCIUHCHUM;

chopMupo8anHoCcms yMeHust 0OBACHAMb 3ABUCUMOCHIb CEOUCME Geuecms om
8UOA XUMUYECKOU C8A3U U MUNA KPUCMALIUYECKOU peulémKy, OOMeHHblU U
O0OHOPHO-AKYENMOPHDBIU MEXAHUIMbL 00PA3068AHUSL KOBAIEHMHOU CBA3U;
cghopmuposanHocmes yMeHull YyCmaHasiueams MPUHAIIC)KHOCTh HEOPTaHUUYECKUX
BEIIECTB 10 UX COCTaBY K OMpeNeIEHHOMY KiacCy/Tpymie COeAUHEHUN (TTPOCThIe
BEIIECTBA — METAUIbl M HEMETAJUIbl, OKCHU[bI, OCHOBaHHWS, KHCIOTHI,
aM(OTepHbIC THIPOKCHUJIBI, COJIH);

chopmupoeanHocms yMeHull: K1accupuyuposams: Heop2aHuiecKue euecmed no
Ux cocmasgy, XumuiecKkue peakyuu no pasiuyHblM NPUHAKam (YUcty u cocmagy
peazupyrowux eewecms, meniogomy s¢ggexmy peakyuu, usMeHeHUro cmeneHeu
OKUCTIEHUSI  INIEMEHmMO8, O00paAMUMOCIU, YY4aCmulo Kamaiuzamopa u m.n.);
CAMOCMOAMENbHO 8bIOUPAMb OCHOBAHUS U Kpumepuu O Kilaccugurayuu
U3Yy4aembvix euiecme U XuMudecKux peaxKyut,

copmMupo8anHoCcmy yMeHUll packpbléams CMbICH Tiepuoanyeckoro 3akona /. U.
MenzeneeBa 1 1EMOHCTPUPOBATH €T0 CUCTEMATUZUPYIOLTYI0, OOBICHUTEIBbHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

copmMupo8anHoCmy YMeHUL Xapakmepu3oeams dJIEKTPOHHOE CTPOCHHUE aTOMOB
XUMHUYECKUX A1eMeHTOB 1—4 nepruonoB [leproandeckoil CUCTEMbI XUMHUECKUX
sanemeHToB [I. WM. MeHnaeneeBa, MCHONB3ys MOHATHS «S-, P-, d-3JIEeKTpOHHBIC
opOUTaTIN», «IHEPTETUUYECKUE YPOBHIY; 00BACHAMb 3aKOHOMEPHOCTH U3MEHEHHUSI
CBOMCTB XMMHMYECKMX 3JIEMEHTOB M HUX COCAWHEHUW IO MEpUOJaM U Tpynmnam
ITepnoanueckoi cucTeMbl XUMHUYECKUX 3JieMeHTOB [[. 1. MeHeneena;
«OCHOBHOE U 8030VHCOEHHOE dHEepeemuyecKue COCMOAHUS amomay, 00BbACHAMDb
3AKOHOMEPHOCMU U3MEHEHUs CEOUCME XUMUYECKUX INeMEeHMO8 U UX COeOUHEeHUl
no nepuodam u epynnam Ilepuoouueckou cucmemsi /{ U Menoeneesa, sanenmmuule
B03MOJCHOCIU AMOMO8 IJIEMEHMO8 HA OCHOBE CMPOEHUS UX 3JNeKMPOHHBIX

obonouex
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9) cpopmuposannocme  ymenuii  xapaxkmepuzoseams  (onucvleamv)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPTaHWMYECKUX BEIIECTB PA3JMYHBIX  KJIACCOB;
noomeepotcoams CylIeCTBOBAHNUE T€HETUYECKON CBSI3M MEXKYy HEOPTraHUYECKUMHU
BEII[ECTBAMH C ITOMOIIBIO YPABHEHHUIA COOTBETCTBYIONTUX XUMUYECKUX PEAKIINA;
cpopmupoganHocms  YyMeHUs  pACKpuleamv  CYWHOCMb:  OKUCIUMENbHO-
80CCMAHOBUMENbHBIX  PeaKyull NoCPeOCmBOM COCMAGIEeHUsl  INeKMPOHHO2O0
banamca smux peaxyuil, peakyuti UOHHO 20 0OMeHa NYyMéEM COCMAGNEeHUs Ux
NOJIHBIX U COKPAWEHHBIX UOHHLIX VPAGHEHUU, peakyuti 2uopoiu3a; peaxyull
KOMnjieKkcoobpazoeanus  (Ha  npumepe  SUOPOKCOKOMNIEKCO8  YUHKA U
ANFOMUHUS);

10) cpopmuposannocmes  ymenus Kiaccuguyuposams XUMHUYECKHE PEAKIUU TI0
pa3TUYHBIM MPU3HAKAM (YHCITy M COCTAaBY PEarnpylonuX BEIIECTB, TETUIOBOMY
ahdexTy peakuuu, U3MEHEHUIO CTENEHEW OKHUCIICHUS 3JIEMEHTOB, OOPaTUMOCTH
peaKkIfy, YYaCTHIO KaTaanu3aTropa);

11)cpopmuposannocmov  ymenuii cocmaeismes YPaBHCHUS pPEAKIUN Pa3THIHBIX
TUTIOB; TIOJIHBIE M COKpalIEHHBIE YpaBHEHUS pEAKIUd HMOHHOTO OOMEHa,
YYHUTHIBAS YCIOBUS, MPU KOTOPBIX 3TH PEAKIIUU UAYT 0 KOHIIA;

12)cpopmuposannocms ~ ymeHuii  nposoOumsv — PEAKIUHU,  MOATBEPIKIAIOIINE
KAueCTBEHHBIM COCTaB PA3IMYHBIX HEOPTaHWUYECKUX BEIUIECTB; PACHO3HABAMD
OTIBITHBIM TTyTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUYECKHUX
BEIIECTB;

13) chopmuposannocmv  ymenuti  packpviéams — CYUIHOCTh  OKUCIHUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIMA TTOCPEICTBOM COCTABJICHUS 3JICKTPOHHOTO OanaHca
ATHUX PEAKINM;

14) cchopmuposannocme ymenuti 00vsACHAMbG 3aBUCHMOCTh CKOPOCTH XHUMHUYECKOMH
peakmuy OT pa3IMYHBIX (DAKTOPOB; XapakKTep CMEUICHUS XHUMHYECKOTO
pPaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO Bo3aehicTBus (mpuniun Jle Illatense);
cghopmupoeanHocme ~ yMeHUsi  OOBACHAMb  3AKOHOMEPHOCMU  NPOMEKaHUs

XUMUYECKUX peakuud C yllémOM Ux 9HepecemudeCKux xapakmepucmuk, xapakmep
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UBMEHEHUsL CKOPOCMU XUMUYECKOU peakyuu 6 3a8UCUMOCIU Om  PA3IUYHBIX
Gaxmopos, a makdce Xapakmep CMeWeHUs XUMUYECKO20 PAGHOGeCUsi NOO
GRUsAHUEM BHeWHUX 8o30elicmautl (npunyun Jle [llamenve);
15)cpopmuposannocms  ymeHnuli  xapakmepuzoéams —~ XUMHUYECKUE  TIPOIIECCHI,
JeKaIue B OCHOBE MPOMBIIIICHHOTO TOJYYCeHUSI CEPHOM KHUCIOTHI, aMMHaKa, a
Takke cHOpPMHUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHITUIAX H
AKOJIOTHYECKUX MPOOIeMax XHMHUIECKOTO MPOU3BOJICTBA;
CHOPMUPOBAHHOCIL YMEHUS XAPAKMEPU308AMb XUMUUECKUE PeaKyuU, Jexcaujue
8 O0CHOBE NPOMBIUIEHHO20 NOJVYEHUs CEPHOU KUCIOmMbL, aAMMUAKd, odwue
Hayuuvie NPUHYUNbL XUMUYECKUX NPOU3BOOCME, Ueleco0OpA3HOCMb NPUMEHEHUs.
HeOp2aHUYeCKUxX 6eujecms 68 NPOMBIUICHHOCIU U 8 Oblmy ¢ MOYKU 3PeHuUs.
COOMHOULEHUS PUCK-NOIb3A;

16) cdhopmuposannocmes  ymenuti npoooums BBIYHCICHUS C HUCIHOJIb30BaHUEM
MOHATHUSL «MAcCoBasi JIOJs BEIIECTBA B PACTBOPE», 0OBEMHBIX OTHOIICHUN Ta30B
IPU XUMUYECKUAX PEAKIIMAIX, MACChl BEIIECTBA MM 00bEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCe WM O0BEMY OJTHOTO M3 YUYACTBYIOIIUX B PEAKIUH
BEIIECTB, TETUIOBOTO 3 (eKTa peakinu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacCChI
BEIIECTB, IPEBPAIICHUS U COXPAHCHUS SHEPTHH;
copmMupo8anHoCms YMeHUs NPOBOOUNMb PACYEMbL: C UCHONb308AHUEM HNOHAMUL
«maccoeas 00114 Gewecmea 8 pAcmeopey U «MONAPHASL KOHYEHMPAYUS»,
maccel gewjecmea uiu 06véMa 2aza Nno U3BECMHOMY KOJIUYECMmB) 6eujecmad,
macce unu 00bEMY 00HO20 U3 YUACMBYIOWUX 8 PeaKyuu 8eujecms, menioso2o
agpgpexma peaxyuu, 3HayeHUs 6000POOHO20 NOKA3AMENS PACMBOPO8 KUCIOM U
wenoveu ¢ U38eCMHOU CMENneHblo OUCCOYUAYUU, MAcCChbl (00bEéMA, KOIUu4ecmed
sewecmea) npooyKma peaxyuu, eciu 00OHO U3 UCXOOHBIX 8euecms OAHO 8 BUOe
pacmeopa ¢ onpedesénHol Macco8otl 00aell pacmeopEHHO20 8eujecmsd U OaHo
6 uzbbimke (umeem npumecu); 001U 6bIXOOA NPOOYKMA pearyuu; 0O0bEMHBIX

OMHOUEHUT 2asz0e6;
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17)cghopmuposannocmes ymenuii cobmooams npasuia TOJB30BAHUS XUMHUECKOMN
MOCYZI0OM ¥ J1a0opaTOpHBEIM 000pYIOBaHHWEM, a TakKXKe MpaBWiIa OOpAIICHUS C
BEIICCTBAMH B COOTBETCTBHH C MHCTPYKIMSMH IO BBITIOJHEHHUIO JTAOOPaTOPHBIX
XUMHYECKHX OITBITOB;

18)cpopmuposannocms  ymenuti  niaHupogamev U - GbINOIHAMbL ~ XUMUYECKUN
IKCIIEPUMEHT (pa3jioKeHHE TMEPOKCHAA BOJIOPOAa B MPHUCYTCTBUH KaTalau3aTopa,
OTpEJIEICHNE CpPEIbl PACTBOPOB BEIIECTB C TIOMOIIBIO YHHUBEPCATHLHOTO
WHIWKATOPa, BIMSHUE PA3IMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peakIlny,
peakiii MOHHOTO OOMEHAa, KaueCTBEHHBIC pPEaKklMu Ha Cyib(dar-, KapOboHaT- u
XJIOPHU/I-aHHOHBI, HA KATHOH aMMOHHUS; PEIICHUE SKCIICPUMEHTAIBHBIX 3a/1a4 I10
TemaM «Metamiey U «HeMeTamis») B COOTBETCTBHHM C TPaBHJIAMU TEXHUKH
0e30macHOCTH MpU 00palIEHUH C BEIECTBAMH U JIA0OPATOPHBIM 000PYI0BaHUEM,
npedcmaesnsims  Pe3yNbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B opMe 3amucu
YpaBHEHUH COOTBETCTBYIOIIUX PEAKIUN U (hopmyauposams BBIBOJBI Ha OCHOBE
ATUX PE3YIbTATOB,;
cpopmMupo8anHoCcmy  YMEeHUU: CamMoCmOoAmenbHo NIAHUPO8AmMb U NPOBOOUMb
XuMuyeckuli  IKCnepumMeHm  (npogedeHue  peakyuti  UOHHO20  O0OMeHa;
noomeepocoeHue  KawecmeeHHo20  COCMmasad  HeOp2aHUYEeCKUX  8euecms;
onpeoeneHue cpeovl pacmeopos 8eulecmes ¢ NOMOubI0 UHOUKAMOPO8; U3VUEHUE
BIUAHUSL PASTUYHBIX (DAKMOPO8 HA CKOPOCMb XUMUUECKOU peakyuu, peuieHue
9KCNEPpUMEHMANbHLIX  3a0ay no memam «Memannory u «Hememannviy) c
cobmoOeHuem npasuil 0e30nacH020 0OpPaAueHUsL ¢ Beuecmseamu U 1a60pPamopHvIM
obopydosanuem, @Gopmyauposams yeib UCCIC008AHUS, NPeOCmAasiamsb 8
pasnuunou  gopme  pe3yrvmamol IKCnepumenma, AHAIU3UPOBAMb U
OYEHUBAMb UX OOCMOBEPHOCHLb,

19)cpopmuposannocms  ymenull  Kpumu4ecku — AHAIUUPOBAMb  XAMHUYECKYIO
uH(pOpMaIIo, TIOJTy4aeMyto 13 pa3Hbix nctounnkoB (CMU, UuTtepHeT u np.);

20) chopmuposannocmo YMeHUll cobooamo npasuia AKOJIOTUYECKHU

1EJIeCO00Pa3HOT0 TOBEJACHUSI B OBITY U TPYJOBOM JCSATENIBHOCTH B LETSAX
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COXpaHEHHUs] CBOETO 3JI0POBbSI U OKPY’KAIOIIEH MPUPOAHON CpEIbl; OCO3HABATh
OMAaCHOCTb BO3JICHCTBUS HAa JKUBBIE OPTaHU3MBI OMNPEICIEHHBIX BEIIECTB,
noHumasi cMbica nokaszatens [1/IK (mpemenbHON MOMYyCTHMOW KOHIICHTPAITUH),
nosAcHAMb Ha TIPUMEpax CIOCOObl YMEHBIICHUS U MPEJOTBPAIICHUS UX BPEIHOTO
BO3/ICIICTBHS Ha OpTraHU3M YEJIOBEKa;
choOpMUPOBAHHOCMb YMEHUL: CcOoON00ams Npasuia NONb308AHUS XUMUYECKOU
nocyoot u J1ab6opamopHuiM 000py008aHUueM, o0OpaujeHus ¢ ewjecmeamu 8
COOMEEemcmeuY ¢ UHCMPYKYUSAMU NO BbINOJHEHUIO 1AO0PAMOPHLIX XUMUYECKUX
ONbIMOG, IKOJ02UUECKU UenecooOpasHo2o nogedeHusi 6 Obimy u mpyooeoll
0esimenbHOCMU 8 YeAX COXPAHEHUs. C80e20 300P08bsl, OKPYHcalowell NPUpoOHOLL
cpeovl U OOCMUIICEHUsL e€ YCMOUYUBO20 pPA3BUMUs, O0CO3HABAMb ONACHOCMb
MOKCUYECKO20 0eUCMEUs HA HCUBbLE OP2AHUIMbL ONPEOEEHHBIX HEOP2aAHUYECKUX
sewecms, nonumasi cmoicni nokazamens IIJJK (npedenvnoii  donycmumot
KOHYeHmpayuu); cghopmuposarnnocmy YMeHUl: 0CyuWecmenamo
YeneHanpasiennblli NOUCK XUMUYECKOU UHGopmayuu 8 pasiuyHblX UCMOYHUKAX
(Hayunas u yuebno-nayunas aumepamypa, CMHU, Humepuem u Op ), kpumuuecku
AHANU3UPOBAMb  XUMUYECKYI0O  UHGopmayulo,  nepepabamvléamv €€ U
UCNONIL308AMb 8 COOMEEMCMBUU C NOCMABIIEHHOU Y4eOHOU 3a0ayeli

21)uis  0OydYaromMxcss C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 3I0POBBS: YMECHHUE
NPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHHUS BEIIECCTB H
XUMHUUYECKHUX SIBICHUM;

22)ansi clienbIX U CAa0OBUISIMX O0YYArOIIUXCS: YMEHHE HCIOIb30BaTh PEIbe(hHO
TOYEUHYI0 cucteMy o0o3HaueHui JI. bpaiins ais 3anucu XumMudeckux Gopmyi.
Pesynsrarel 0OyueHuss Ha ©0a30BOM YpPOBHE OPHEHTHPOBAHbI Ha OOIIYIO

(GYHKITMOHAEHYIO TPAMOTHOCTh, TOJMyYeHHEe KOMIETCHTHOCTEH I MOBCEIHEBHON

KU3HU W O0mIero pasBuTusi. PesynbraThl 00ydeHHST Ha YIIYOJEHHOM YpPOBHE

OpUEHTHpPOBaHbl Ha  MOJY4YEHHE  KOMIETEHTHOCTEH A MOcCiexyromen

npodeccruoHaIbHON ASSITENTFHOCTH KaK B paMKax JaHHOW MpeIMEeTHON 001acTH, TaK U

B CMEXXHBIX C HEM 00J1acTAX.
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COIEPKXAHUE YYEBHOI'O IPEMETA «XUMMW»

10 KJIACC « OPTAHUYECKASI XUMMSsI» BA3OBbI YPOBEHb

TeopeTnueckne 0CHOBbI OPraHUYECKO XUMHHI

[Ipenmer opraHuyeckoil XWMHM: €€ BO3HHUKHOBEHHE, Pa3BUTHE W 3HAUCHHE B
MOJYYCHUH HOBBIX BEIIECTB M MaTepuaioB. Teopusi CTpPOCHHUS OpPTraHMYECKUX
coequHeHnit A. M. bytiepoBa, e€ ocHoBHBIEe monoxeHus. CTpyKTypHbIE (HOpMYIIbI
OpTraHUYeCcKUX BellecTB. I 'omonorus, n3omepus. XuMudeckast CBsi3b B OpraHMYECKUX
COCTMHEHUSIX — OJIMHAPHBIC U KPATHBIEC CBSI3U.

[IpencraBnenne o KilacCHPUKAIMM OpPraHUYECKUX BemecTB. HomeHkmarypa
OPraHMYECKUX COEAUHEHMH (CUCTeMaTHuecKas) W TpUBHAJIbHbIE Ha3BaHUs
BOXHEHIIINX MPEACTaBUTEIICH KIIACCOB OPTaHUYECKUX BEIECTB.

OKCIEpUMEHTAJIbHbIE METOAbl H3Y4YEHHMs BEHIECTB M MX IPEBpallleHUi:
O3HaKOMJIEHHE C 00pa3llaMi OPraHUYECKUX BELIECTB M MaTepHajlaMu Ha UX OCHOBE;
MOJICIUPOBAHUE MOJEKYJ OpPTraHMYECKHUX BEIIEeCTB; HAOJIOJAEHHWE U OIUCAHHE
JE€MOHCTPALIMOHHBIX ONBITOB 10 MPEBPAIICHUI0 OPraHUMYECKUX BEUIECTB IMpPH

HarpeBaHuM (IJ1aBjieHue, OOyTJIMBAHUE U TOPEHUE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMUECKUMU psig. MeTaH © 3TaH —
npocTeillliie MpeACTaBUTENN ajKaHOB: (U3MUEeCKHMe U XUMHYECKHE CBOMCTBA
(peakuu 3aMelleHHus W TOpPEHHUs), HAXOXKIEHUE B TMPHUPOAE, MOJYyUYEHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJOTMYECKUU PsiA. DTWIEH U MPOMUIIECH —
MpOCTEHIIME TMPEICTABUTENIN QJIKEHOB: (PU3UYECKHMEe W XHMHUYECKHE CBOWCTBA
(peakuuu  TUAPUPOBAHUSA, TaJOT€HUPOBAHUS, TUAPATALHMHM, OKHUCIECHHUS U
MOJIMMEPHU3AIIIH ), TOTyYEHUE U TPUMEHEHHE.

Anxaauensl. byramuen-1,3 u wertunOyrtanuen-1,3: cTpoeHHe, BaKHEHIIME
XUMHUYECKUE CBOMCTBa (peakuusi mnonumepuszanuu). I[lomyyeHue CHHTETHYECKOIrO

Kay4dyKa U pe3UHBI.
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AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHMsSI, TOMOJIOTUYECKUHN psif. ALETHIEH —
OpOCTEHIINKA  TPEACTaBUTENh aJKWHOB: COCTaB, CTpOeHHUE, (u3HuecKkue Hu
XUMHUYECKHUE CBOMCTBA (peakiMM THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApaTaluy,
rOpEHUs), MOJyUYEHUE U TPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (HU3MUECKHE M XHUMHUYECKHE CBOICTBA
(peakuuy TajJoreHUpPOBAaHUS M HUTPOBAHUS), MOJYyYEHHUE M MPUMEHEHHE. [Oayour:

CcOoCTaB, CTPOCHUC, d)I/IBI/I‘-ICCKI/Ie 1 XUMHMYECKHE CBOMCTBA (DeaKI_[I/II/I TaJJOTCHUPOBAHUA

H HI/ITDOBaHI/ISI) MOJYYCHUE W MNPUMEHEHHE. TOKCHMYHOCTH apCHOB. I'eneTnueckas

CBSA3b MEXAY yTJIEBOAOPOJIAMH, IPUHAIICKAIUMH K PA3JIMYHBIM KJIACCAM.

[IpupoaHbIe HCTOYHUKHU YTIE€BOAOPOAOB. IIprpoaHblii ra3 U NomyTHeIE HEPTIHBIE
raspl. Hegtpb u e€ mpoucxoxxaenue. CrnocoObl nepepaboTKu HePTH: NEpEeroHka,
KPEKUHI (TEpMHUYECKHI, KaTaquTudyeckuid), nuponu3. [lpoaykrsl mnepepabOTKu
He(pTH, MX OPUMEHEHUE B MPOMBILUIEHHOCTH M B ObITy. KameHHbll yronas u
IPOAYKTHI €r0 NepepadOTKy.

OKCHepUMEHTAIbHBIE METOJbl M3YYEHHS BEIIECTB MW HUX [PEBpaILLCHUN:
O3HaKOMJIEHHE ¢ 00pa3laMu IIacTMacC, KayuyyKoB M pe3uHbl; Kosuekuuu «HepTs» u
«YTOoapy»; MOAEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB M TaJlOr€HONPOU3BOIHBIX;

MPOBEICHHE NMPAKTHUECKOW PAaOOTHI: MOJyUYEHHUE STUJIEHA U U3YUYEHHUE €0 CBOWCTB.

PacuérHble 3agaun
Brrancnenns mo ypaBHEHHIO XMMHUUYECKOM peakiuu (Macchl, 00béMa, KOJINIECTBA
HCXOJHOTO BEIECTBA WJIM MNPOAYyKTa pEaKIUUh [0 HU3BECTHBIM Macce, O00BEMY,

KOJIMYCCTBY OJHOI'O M3 UCXOAHBIX BECIICCTB UJIN ITPOAYKTOB pCaKHI/II/I).

Kucinopoacoaep:xamue opraHudecKkue cCoeAMHEHMS

[IpenenpHbIe OMHOATOMHBIE CIIUPTHI. METaHOI M 3TAHOJI: CTPOSHHE, PUBHYECKUEC U
XUMHUYECKHE CBOMCTBA (pEakIMu C aKTUBHBIMU METAJJIAMH, TajloT€HOBOJIOPOIaMH,
rOpeHue), mpuMeHeHre. BomopoaHbie CBS3M MEXy MOJIEKYJIaMU CIUPTOB. [elicTBue

MCTaHOJIa 1 3TaHOJIa Ha OPraHru3M YCJIOBCKaA.
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MHoroaroMHbie CIUPTHL. DTUICHTINKONb U TIUIEPUH: CTpOCHUE, (U3HUECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO IIETOYHBIMU METaJIaMHU, Ka4eCTBEHHAS
peakiusi Ha MHOTOATOMHBIE CHOUPTHI). JlelicTBMe Ha OpraHu3M dYeJoBeKa.
[IpumeHeHre TMIepruHa U STHJICHTJIMKOJIA.

deHoII: CTpOCHUE MOJIEKYJIBI, (PU3NIECKHUE U XUMHUYECKUE CBOKWCTBA. TOKCHYHOCTH
denona. [Ipumenenue deHona.

Anpaerunbl U KeToOHbl. DOpMaIbACTHI, AIETABICTHA: CTPOCHUE, (PU3HUECKUE U
XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCICHHS W BOCCTAHOBJICHHUS, Ka4eCTBEHHBIC
peaKIMK), OJIy4eHHE U PUMEHEHHUE.

AHCTOHZ CTPOCHUC, d)I/ISI/I‘IeCKI/Ie 1 XUMHYECKHE CBOMCTBA (DeaKI_[I/II/I OKHUCJICHUA U

BOCCTEIHOBJIGHI/ISI), IIOJYYCHHC U IIPUMCHCHHNC.

OOHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHAas U YKCyCHas
KHCJIOTBL: CTpO€HUE, (PU3MYECKME U XUMHUYECKHUE CBOWCTBa (CBOMCTBa, oOLIME I
KJ1acca KUCJIOT, peaklus dTeprudukaium), nojiyuyeHue u npuMeHenue. CteapuHoBas v
OJIEMHOBAasA KHUCJIOThI KaK MPEJCTABUTEIN BBICIIMX KapOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICHINX KapOOHOBBIX KUCIIOT, UX MOOIIEE ICHCTBHUE.

CnoxxHble >QUpbl KaK MPOU3BOAHBbIE KAPOOHOBBIX KHUCIOT. ['MApPOIN3 CIOXKHBIX
a¢upoB. Kupel. ['mpponus xupoB. I[lpumeHenue >xupoB. buonoruueckas posb
KUPOB.

VYraeBoasl: cocraB, KiaccupUKalus yriieBoJAOB (MOHO-, M- U TMOJIMCAXapPHUIbI).
['moko3a — mpocTeduii  MOHOCaxapua: OCOOCHHOCTH CTPOEHHUS MOJICKYJIBI,
busnveckre U XMMHYCCKHE CBOMCTBa (B3ammozercTBue ¢ ruapokcugaom mean(ll),
OKHUCJICHME aMMHUa4YHbIM pacTBOpoM okcuaa cepedpa(l), BocctanoBieHue, OpoxkeHue
[JIIOKO3bl), HAaXOXJEHHWE B TMPUPOAE, NpPUMEHEHUE, OUOJIOTUYECKas pPOJb.
dotocunTe3. PpyKTO3a KaK U30MEP TIIFOKO3BI.

Caxap03a — NOPEACTABUTCIIb JUCAXAPHUIOB, THAPOJIN3, HAXOXIACHHUC B IIPHUPOIAC U

IIPUMCHCHHUC.
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Kpaxman u uemnono3a kak npupojHble noiaumepbl. CTpoeHHue Kpaxmana u
nemnono3bl.  dusnueckue UMW XMMUYECKHE CBOMCTBA KpaxMmana (THUIpOJIH3,
KaueCTBEHHAsI PEaKIIHs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEHHUSI BEIIECTB U UX IPEBPAIICHUI:
MIPOBE/ICHUE, HAONIOJCHUE W OINHCAHWE JEMOHCTPAIIMOHHBIX OTBITOB: TOPCHHE
CIUPTOB, KAUYe€CTBEHHBbIC PEAKIMH OJHOATOMHBIX CIHUPTOB (OKHUCICHHE STaHOJA
okcunoM Menu(Il)), MHOroatroMHBIX CHUPTOB (B3aMMOJCUCTBUE TJIMIEPUHA C
ruapokcuiom menu(Il)), ampaerunoB (OKHCIEHHE aMMHUAYHBIM PacTBOPOM OKCHJA
cepeopa(l) m rumpokcumom wmemu(ll), B3amMopelcTBHE Kpaxmanga ¢ HOAOM);
MPOBEJICHUE MPAKTUUECKONU pabOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.
PacuéTHble 3agaun

Boeluucnenus no ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00b€Ma, KOJINYECTBA
HCXOJHOTO BEIECTBA WJIM MPOJIYKTa PEaKIUU IO H3BECTHBIM Macce, OOBbEMY,

KOJIMYCCTBY OAHOI'O U3 NCXOJHBIX BCIICCTB HUJIK IIPOAYKTOB peaKHI/II/I).

A3oTcoJep:kaniue OpraHnyecKue coenHeHHus

AMuHpl. MeTHnaMUH 1M aHWJIWH: COCTaB, CTPOCHHC, d)HBI/I‘-IeCKI/Ie H XUMHWYCCKHC

cBoMcTBa (ropeHue, B3auMOJIEHCTBUE C BOAOU Y KMCIIOTAMH ).

AMMHOKHCIIOTBI Kak aM(oTepHble OpraHuyeckue coeauHeHus. duznyeckue u
XUMUYECKME CBOMCTBA AMHUHOKHCIOT (Ha IpuMmepe riaunuHa). buosornueckoe
3HAYeHUE aMUHOKHUCIOT. [lenTuael.

benkn kak npuUpoaHBIE BBICOKOMOJIEKYJIIpHBIE coenuHeHus. [lepBuynas,
BTOpUYHAs M TPETHYHAs CTPYKTypa OenkoB. XHUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIN3, IEHATYpALMs], KAYECTBEHHbIE pEAKIIMU Ha OEJIKU.

OKCHEpUMEHTAIIBHBIE METOJbl M3Y4YEHHMS BEIIECTB MW WX IPEBpaALICHUM:
HaOJII0OICHUE W ONUCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: JeHaTypalus OelKOB Mpu

HarpeBaHUM, [IBETHBIC PEAKIINH OSITKOB.

BbicokoMouieKkyIsIpHbIE COeIMHEHUSI

41



OCHOBHBIC MOHSTHUS XUMHUHU BBICOKOMOIJICKYJIAPHBIX COCI[PIH@HPIﬁ: MOHOMCEDP,
MOJIUMEP, CTPYKTYPHOC 3BCHO, CTCIICHL ITOJIMMCpU3AlNUHN, CPCAHAA MOJICKYJIIpHAas
Macca. OCHOBHbBIC MCTOABI CHHTC3a BBICOKOMOJICKYJLAPHBIX COGI[I/IHQHI/Iﬁ —
moJImMeEpur3atua U IMOJIMKOHACHCALHA.

IInacTMaccel (HOJ’II/ISTI/IJ'ICH, TIOJUITPOIMNIICH, TIOJJTMBUHMWJIXJIOPHI, HOJ'II/ICTI/IDOJ'I).

HartypalbHBIM M CHMHTCTHYCCKHE Kay4YKH (6VT3HHGHOBBIﬁ, XJIOPOIIPEHOBBIN M

U300PEHOBLIN). BookHa: HaTypajgbHBIE (XJIOMOK, IEPCTh, INEJIK), NUCKYCCTBEHHBIE

(arreraTHOE BOJIOKHO, BUCK034), CMHTETHUYECKHE (KAIIPOH U JIABCAH).

OKCIEpUMEHTAIIBHBIE METOJbl HM3Y4YEHMS BEIIECTB MW WX IPEBpaLICHUM:
O3HAaKOMJIEHUE C 00pa3laMu MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHble CBA3H

Peanm3zanust MeXIpeIMETHBIX CBS3€W NMPU U3YYEHHH OPraHUYecKor xumuu B 10
KJIaCCE OCYLIECTBIIAECTCS 4Yepe3 MCIIOJIb30BAHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U TMOHATUHU, SBISIIOUIMXCS CUCTEMHBIMHU JUIsl OTAEJBHBIX IPEIMETOB
€CTECTBEHHOHAYYHOT'O LIUKJIA.

OOmre ecTeCTBEHHO-HAyuYHbIE TOHATUA: SBJIICHHE, HAy4yHbIM (akT, runoresa,
3aKOH, TEOpHs, aHaIu3, CUHTE3, KiaccuUKaius, NEePUOJAUYHOCTh, HAOIIOJCHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEJIMPOBAHUE.

®duzuka: mMarepus, SHEprusi, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTHUECKU I
YpOBEHb, BEILECTBO, TEJNO, 00bEM, arperaTHOE€ COCTOSHUE BEIeCTBa, (PU3NUYECKHE
BEJIMYMHBI U €UHULIBI X U3MEPEHHUS.

buonorusi: kmetrka, opranusm, Ouocdepa, OOMEH BEIIECTB B OpPraHU3Me,
¢doTtocuHTEe3, OMOJOTMYECKH AaKTHUBHBIE BellecTBa (OENKH, YIJIEBOABI, >KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHEepanbl, TOpPHbIE MOPOJBI, MOJIE3HBIE HCKONAeMble, TOILUIMBO,

pPECYpCHI.

42



TexHonorus: IMUIICBLIC ITPOAYKThI, OCHOBBI PallMOHAJIBHOI'O ITMTAHWA, MOIOIIUE
cpeacrrBa, JICKApCTBCHHBIC U KOCMCTHYICCKUC ITPCTIapaThbl, MATCPUAJIbI U3 HCKYCCTBCH-

HBIX U CUHTETUYECKUX BOJIOKOH.
10 KJIACC «OPTAHUYECKAS XUMMUSsI» YTJIYBJIEHHBIA YPOBEHD

TeopeaneCKne OCHOBBI oprannqecm)ii XUMHH

[Ipenmer u 3HaYeHHE OPraHMYECKON XHMHH, MPEICTABICHHE O MHOr000pazuu
OpPraHUYECKUX COCIUHEHUN.

DIEKTPOHHOE CTPOECHUE aTOMa YIJIEpPOa: OCHOBHOE U BO30Y)KJIEHHOE COCTOSHUS.
BasieHTHBIE BO3MOXHOCTH aToMa YIJepoaa. XHWMHYECKass CBSI3b B OPraHUYECKUX
coequHeHUsIX. Tunsl rHOpUAK3allMd aTOMHBIX opOuTanel yriaepoaa. MexaHU3MBbI
o0pa30oBaHMsI KOBAJIEHTHOW CBsI3W (OOMEHHBIM M JOHOPHO-aKLENTOPHBIN). Tusl

MEepEeKpbIBaHUSI aTOMHBIX OpOUTaliel; G- U w-cBsI3u. OauHapHasi, ABOMHAs U TpoitHas

cBa3b. CriocoObl pa3pbiBa CBSA3€M B MOJIEKyJaX OpraHnyeckux BeuiecTB. llonsTue
0 CBOOOJHOM pajiKaie, Hykiieohuse u dJeKTpoduIe.

Teopusi cTpoeHusi opraHnyeckux coearHennii A. M. ByTinepoBa U COBpeMEHHbIE
MIPEACTABICHUS] O CTPYKTYpE MOJIEKyJd. 3HaUY€HUE TEOPUH CTPOCHUSI OPraHUYECKUX
coenuHeHn. MoOJEKyJIsIpHbIE U CTPYKTypHBIE (PopMyibl. CTpyKTypHbIE (HOPMYJIBI
Pa3IMYHBIX BUJOB: pa3BEPHYTAsl, COKPALLEHHAsS, CKEJIETHAS.

N3omepus. Buasl n3omepun: CTpyKTypHasi, IpOCTPAHCTBEHHAS.

OnexkTpoHHBIE YPPEKTH B MOJIEKYJIaX OPraHUYECKUX COCIUHEHUM (MHIYKTUBHBIN
Y ME30MEpPHBIN 3PPeKThI).

[IpencraBnenue 0 KJaccuuKauu OPraHUYECKUX  BELLIECTB. [TonsiTne
o (pynkumonanbpHOM rpymre. ['omomnorus. ['omonorudeckue psapl. CucrtemaTrdeckas
HoMeHKatypa opranndeckux coeauHeHuit (IUPAC) wu TpuBHalibHbIE Ha3BaHUS
OTZIENIbHBIX MPEACTaBUTENCH.

OcobeHHOCTH U KiacCU(UKAIMSA ~ OpraHuyeckux peakuuil. OKUCIUTENIBHO-

BOCCTAHOBHTCJIbHBIC PCAKIINHN B OpFaHH‘IeCKOﬁ XUMMHU.
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OKCHNEpUMEHTAIbHBIE METOJbl H3YyYEHUS BELIECTB W UX IPEBPAILLICHUIL:
03HAKOMJIEHUE € 00pa3llaMy OpraHMYeCKUX BELIECTB M MaTepuajaMU Ha UX OCHOBE;
OMBITHI MO TPEBPAIICHUIO OPTraHWYECKUX BEIIECTB NpPH HArpeBaHuM (TUIaBJICHUE,
0oOyrJIMBaHHE U TOPEHUE); KOHCTPYHPOBAHUE MOJEIEH MOJEKYJ OpPraHHuYEeCKUX
BEIIECTB.

YriaeBoaopoabl

Anxanpl. ['omonormdeckuii psym  ankaHoB, oOmas ¢opMyna, HOMEHKJIATypa

¥ M30Mepus. DJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ aJKaHOB, SP°-

rudpuIu3aIms aTOMHBIX opOuTaneit yriepoja, 6-cBsizb. KoHndopmepsl. Ousnueckue

CBOMCTBA aJIKaHOB.
XUMHUYECKUE CBOMCTBA aJKaHOB: pEaKIMUW 3aMEIICHUs, H30MEpHU3alNH,

ACTUAPUPOBAHHA, HUKIW3AlWKU, ITUPOJIM3d, KPCKHHIA, TOPCHMA. HDGHCT&BH@HI/IC 0

MCXaHU3MC peakunﬁ pPaauKaJIbHOI'O 3aMCIIICHMA.

Haxosxnenue B mpupojie. CriocoObl MOTyUEHUs U MPUMEHEHNE aTKaHOB.

Huxnoankanel. O6mas ¢dopmyina, HOMEHKIaTypa | uzoMepus. OCOOEHHOCTH
CTPOCHHUS U XMMHYECKUX CBOMCTB MajbIX (IIMKJIONPOMAH, IUKIOO0yTaH) 1 OOBIYHBIX
(IIMKJIOTIEHTaH, IMUKJIOTEKCAaH) MUKI0adkaHoB. COCOOBI MOTYyYeHUs W MPUMCHCHHE
[IUKIIOATTKAHOB.
Ankenbl. ['omonormueckuii psn ajakeHoB, oOmas Qopmyna, HOMEHKIATypa.
DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AIKEHOB, SP’rHOpHAM3ALKs
aTOMHBIX OpOHUTaJIell yriepona, 6- U ©-cBs3u. CTpyKTypHas U reoMeTpuyeckas (Iuc-
TpaHc-) u3oMepus. PU3HUeCcKre CBOMCTBA AIKEHOB.

XHUMHUYECKHUE CBOMCTBA: pe€akuun IMPHUCOCAWMHCHUA, 3aMCIICHUSA B O-IIOJIOKCHHUC

NpU JIBOMHOM CBSI3M, MOJMMEpPHU3AllMM W OKUCIICHUs. [IperncraBiieHHe O MEXaHU3ME

peakuuu _ saekTpoduibHoro  mpucoeauHenus.  [IpaBunmo  MapkoBHHMKOBA.

KauecTBeHHBIE peaKIIMU HA JBOMHYIO CBS3b.
CriocoObl MoTy4eHus: U IPUMEHEHHUE aJIKEHOB.
Anxanuensl. Knaccudukaius ankaaueHOB (CONPSDKEHHbBIE, W30JIMPOBAHHBIC,

KyMyJupoBaHHbIe). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHHS U XUMHUYECKHUX CBOMCTB
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CONPsDKEHHBIX NUEHOB, 1,2- u 1, 4npucoenunenue. Ilonnmepusanus CONpsiKEHHBIX
nueHoB. CriocoObl MOTYyYEHUS U IPUMEHECHHUE AJIKAJUEHOB.

Anxunbl. ['oMoyiorMdeckuil psii aJKUHOB, oOmas ¢opmyia, HOMEHKJIATypa
Y U30MepUsl. DJIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKHHOB, SP-
ruOpuan3alys aTOMHBIX opOuTanel yriaepoaa. dusnyeckrue cBOWCTBA aIKMHOB.

XUMHUYECKHE CBOICTBA:! peakiuu MPUCOETUHEHUS, UM EpU3aLIH
Y TPUMEPU3ALUH, OKUCIEeHHs. KUCI0THBIE CBOMCTBA aJIKWHOB, UMEIOIINX KOHUEBYIO
TPOMHYIO CBs3b. KauecTBEHHBIE peaklMK Ha TPOMHYIO CBSI3b.

Crioco0bl MoJTy4eHns U IPUMEHEHUE aJIKUHOB.

ApomaThueckue yriieBoaopoAabl (apeHsl). ['oMosornueckuil psj apeHoB, oOmas
(dbopMyIia, HOMEHKJIaTypa U U30MepUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE

MOJICKYJIbI OceH30I1a. HDaBI/IJ'IO APOMAaTHYHOCTH, IIPUMCPHI APOMATHYICCKUX

coenuHeHnr. PU3NYECKUE CBOMCTBA APEHOB.

XuUMHYECKHUE CBOMCTBAa O€H30Jla M €ro TI'OMOJIOI'OB: pCakKin  3aMCIICHUA
B OCH30JILHOM KOJIbIIC M YTJICBOAOPOAHOM pPaJUKaAJIC, pPCaKOrHu IMPHUCOCANHCHUA,

OKHCICHHUC T'OMOJIOI'OB OceH301a. IIpeacraBieHue ) MEXAaHU3ME  pEaKIUM

aniekTpoduiibHOrOo 3amemenus. IIpencraBineHne 00 OPHEHTUPYIOIIEM JEHCTBUU

3aMecTUTeNiell B OGH30JIbHOM KOJbLE Ha MpPUMEPE AJIKWIbHBIX  PpPaIuKajoB,
KapOOKCUIIbHOM, TUAPOKCUIIBHOM, aMUHO- M HUTPOTPYMIIbl, aTOMOB I'aJIOT€HOB.

OcoOeHHOCTH XMMUYECKUX CBOMCTB cTuposa. [lonumepusanus cTupoda.

CriocoObl MoJTy4eHus: ¥ IPUMEHEHUE apOMaTUYECKUX YIIIEBOAOPOIOB.

[Mpuponusiii ra3. I[lomyTtHbie HedTsHBIE Ta3pl. HedTh u e€ mpoucxoxaeHwue.
KameHnnslii yroiaps U IpoAyKThI €ro nepepadoTKH.

CrmocoObl  mepepabOTKM  HE(PTH:  MEpPEeroHKa, KPEeKUHT  (TEPMHUYECKUH,
KaTaJIMTUYECKUd), pudopMuHr, nupoiu3. IIpoayktel nepepaboTku HedTH, UX
MIPUMEHEHUE B MPOMBIIUIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXAY Pa3IMYHBIMU KJIACCAMHU YIJIEBOJOPOAOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHNPOM3BOJIHBIX  YIJI€BOAOPOJAOB.  Peakiuu

3aMCIICHUA rajJJoretaa Ha THAPOKCOIPYyIIY, HUTPOI'PVIIILY, NUAaHOI'PVIIILY,
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AMHWHOTPVIIITY. I[CﬁCTBI’IC Ha TaJJOr¢HIIPOMU3BOAHBIC BOJHOI'O U CIIMPTOBOI'O pacTBOpPa

ménoun. BzamMonelcTBHe OUTAJIOTE€HAJIKAHOB C MarHueM W IIMHKOM. l[loHATHE O

MCTAJNIOOPTAaHNYCCKUX COCIMHCHUAX. Hcnonb3oBaHue raJIOr¢HIIPON3BOJHBIX

YTJIEBOJOPOIOB B OBITY, TEXHUKE U TIPH CUHTE3€ OPTaHUICCKUX BEIICCTB.

DKCnepUMEHTATBHBIC METOIBl U3YUCHUS BEIIECTB W UX MPEBpAICHUN: . U3yUCHUE
(GU3HYECKUX CBOWCTB YIJIEBOJAOPOIOB (PacCTBOPUMOCTH), Ka4ECTBEHHBIX pPEaAKIIUN
YTJIEBOJOPOIOB PA3IMIHBIX KJIACCOB (0OeCIBEUMBaHNE OPOMHOM MM MOIHOM BOJIBI,
pacTBOopa TIepMaHTaHaTa Kalus, B3aWMOJCHCTBHE alleTHJICHA C aMMHAYHBIM
pactBopoM okcuaa cepedpa(l)); kauecTBeHHOE OOHapyXEHUE yriiepojia U BOJOPOJa
B OPTaHWYECKHX BEIIECTBAX; TOJYyYCHHWE OTWUJICHA W M3yYCHHE €r0 CBOWCTB;
o3HakoMJieHue ¢ KoutekiusamMu «HedpTs» u «Yronb», c obpasimamMu 1iacTmacc,
Kay4qyKOB Y PE3UHBI, MOJICTUPOBaHUE MOJIEKY T YTIEBOIOPOIOB
Y TAJIOTCHITPOU3BOIHBIX YTIIEBOIOPOIOB.
Kucaopoacoaepxaiiue opranudeckue coeJUHEHUs

[IpenenbHble OgHOATOMHBIE CUPTHL. CTpoeHne MOJEKyN (Ha IpuMepe MeTaHoja
u sTaHona). ['omomoruueckuii psig, obOmas (opmyna, u30oMepHusi, HOMEHKJIATypa
u knaccudukarusa. Pu3nUecKkre CBOWCTBA TMPEACTBHBIX OJHOATOMHBIX CITUPTOB.
Bomopoansie cBsI3u MeXIy MOJICKYJIAMH CITHPTOB.

XUMHUUYECKHE CBOMCTBA: pEaKIMH 3aMEIIEHUs, JeruapaTaluu, OKHUCICHUS,
B3aMMOJICHCTBHC C OpraHUYECKUMU 1 HEOPTaHUICCKUMHU KHCIIOTaMH.

IIpencraBieHre 0 MEXaAaHU3ME PEAKIMI HYKICOMMILHOTO 3aMeleHus. KadecTBeHHas

peakIus Ha OJHOATOMHBIC CIHPTHL. JIeHCTBHE STaHOJAa M METAaHOJA Ha OpPraHu3M
yenoBeka. CrmocoObl MOTyYeHUs U PUMEHEHHUE OJTHOATOMHBIX CITUPTOB.

[Ipocteie »>dupbl, HOMEHKIATypa u u3omepus. OCoOEHHOCTH (PU3HUECKHUX
A XMMHUYECKUX CBOWCTB.

MHOTOaTOMHBIC  CHUPTHl —  JTWJICHTJIMKONb W ruiepuH.  Dusndeckue
1 XUMHYECKHE CBOMCTBA: PEaKIMU 3aMElIeHHs], B3aMMOJJICHCTBUE C OPraHUYCCKUMU

N HCOPTraHUYCCKHMMH KHCJIOTaAMH, KaUCCTBCHHAA pCaKIUA Ha MHOIOATOMHBIC CIIMPTHI.
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JletictrBue Ha opraHuaM denoBeka. CrocoObl  MONYy4YEHUS ¥ MPUMEHEHUE
MHOTOATOMHBIX CITUPTOB.

@enon.  CrpoeHHe  MOJEKYJIbl, B3aUMHOE  BIUSHHE  THAPOKCOTPYIIIBI
u 6enzonpHOrO sinpa. dusnueckue cpoicTBa (eHoma. OcoOEHHOCTH XUMHUYECKHX
cBOMCTB (peHoma. KauecTBeHHBIe peakunu Ha QeHol. TOKCHYHOCTH (eHoma.
Cnoco0Obl oryueHus U npuMeHenne penomna. Genondpopmanbaeruinas cMoa.

KapOoHWIIbHBIE COCNMHEHHS — aIBACTUABI W KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHWIIFHON Tpynmbl. [OMoNOrHYecKHe psiIbl albJeTHIOB M KETOHOB, OOIIas
dopmyna, wu3zoMmepus U HOMEHKIaTypa. Dusnueckue CBOICTBa  aibIETUIOB
U KETOHOB.

XUMHYECKHE CBOMCTBA albJCTHIOB M KETOHOB: PEAKIUU MPHUCOCTUHECHUSI.

[lpencraBieHre 0 MEXaHW3ME  DEAKIMU  HVKICOMIILHOTO  IIPUCOETUHEHUS.

OkucieHue albJeruioB, Ka4eCTBEHHbIE pEaKIMU Ha anbaerugpl. CrnocoObl
[IOJIy4YE€HUS U IPUMEHECHUE aJIbAETUI0B U KETOHOB.

OnHOOCHOBHBIE TMpeJEbHbIE KapOOHOBBIE KHUCIOTHI. (OCOOEHHOCTU CTPOCHUS
MOJIEKYJl KapOOHOBBIX KUCIOT. M30Mepus u HOMeHKIaTypa. Pu3nyeckue CBOWCTBA
OJIHOOCHOBHBIX TPEJEIbHBIX KapOOHOBBIX KHUCIOT. BoloponHble CBA3M MEXKIY
MOJIEKYJIaMHi KapOOHOBBIX KHUCIIOT.

XHWMHUYECKHE CBOMCTBA: KHCIOTHBIE CBOMCTBA, Peakius dTepu]UKaIIU, peaKIuu
C y4aCTHUEM YTJIEBOAOPOIHOIO paauKaia.

Oco0EeHHOCTH CBOMCTB MypPaBbUHOM KHUCIIOTHI.

[TonsiTie 0 MPOU3BOAHBIX KAPOOHOBBIX KUCIIOT — CJIOKHBIX d(PHpax, aHTUAPUIIAX,

TaJJOIrCHAaHIruapuaax, aMmuaax, HUTpuJiax.

MHoroo6pasue KapOOHOBBIX KHCIOT. (OCOOCHHOCTH CBOMCTB HEIPEACIIbHBIX
1 apOMAaTHYECKUX KapOOHOBBIX KHCIIOT, JUKAPOOHOBBIX KHCIIOT, THAPOKCUKAPOOHOBBIX
kucioT. [IpencraBuTeny BRICIIMX KapOOHOBBIX KUCIIOT: CTCApUHOBAsI, MaJTbMUTHHOBAS,

OJICMHOBAs1, JIMHOJICBAsid, JIMHOJICHOBAA KHCJIOTHI. CniocoObI MOJIYYCHHA U IPUMCHCHUC

KapOOHOBBIX KUCIIOT.
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Cnoxnble 3¢upsl. ['omonornueckuit psang, obmas Qopmyna, u3oMepus
1 HOMEHKaTypa. DOHU3NUYECKHE W XMMHUYECKME CBOMCTBA: THAPOJIU3 B KHUCJIOU
U IIEJIOYHOM Cpee.

Kupwr. Ctpoenue, (uU3NYECKHEC W XUMUYECKHE CBOMCTBA JKUPOB: THUIPOJIU3
B KHCJION U IenodHou cpene. OCOOEHHOCTH CBOWMCTB YKHPOB, COACPIKAITUX OCTATKH
HEMPEAEIbHBIX JKUPHBIX KACIOT. JKUpPBI B IPUPO/IE.

Mpu1a KaK colM BBICHIMX KapOOHOBBIX KHCIIOT, UX Morollee nericteue. [loHatne

O CMHTCTHYCCKHUX MOIOIMHUX CPCACTBAX (CMC)

OO61ast xapaKTepUCTHKA yTIEBOOB.

Knaccudukanus yrieBogoB (MOHO-, TU- U TOJIUCAXAPUIBI).

Monocaxapuipl: IJIF0KO3a, bpyKTO3a, rajakrTosa, pHub03a, JIE30K-
cupubo3a. dusnueckue CBOMCTBAa 1 HaXO0XKJIECHUE B [IPUPOJE.

dotocunTe3. Onruueckas H30MCpPH. KOJ’IB‘I&TO-HCHHEUI TAYTOMCPHUA Ha IIPHUMEPC

MOJICKYJIbI [JIFOKO3bI, IPOSKIIMHU Xeyopca, o, B -aHOMCPEI I''TFOKO3bI.

XUMHYECKHUE CBOMCTBA IITIOKO3bI: PEAKIIMU C YYACTUEM CIIUPTOBBIX U AJIbJACTUIHON
TPYII, CHOUPTOBOE U MOJOYHOKHCIOE OposkeHue. IIpuMeHeHHEe TIIFOKO3bI, €&
3HAYEHHE B )KU3HEACATEIBHOCTH OPTaHU3MA.

Jlucaxapuasl: caxaposa, MaJIbTO3a M JaKTO03a. BoccranaBnuBaroniye
Y HEBOCCTAHABJIMBAKOIME Jucaxapuapl. [waponmu3 mucaxapuaoB. Haxoxiaenue
B IPUPOJIE U TPUMEHEHHUE.

[Tonucaxapunapl: Kpaxmani, TJIMKOTEH WU 1eiono3a. CTpoeHHe MaKpOMOJIEKYJ
KpaxMalia, TJIMKOT€HA W LEJUTI0I03bl. PDU3NUECKUE CBOMCTBA KpaxMalla v LEJUTIOJIO3BI.
XUMHUYECKHE CBOMCTBA KpaxMmalia: THUJPOJIN3, KAaYeCTBEHHAs pEaKUHs C UOJOM.
XUMHYECKHE CBOMCTBA IICJUTIONO3BI: TUIPOJIU3, MOJyYeHHE J(PUPOB IEIITIOIO03bI.
[ToHsiTHE 00 UCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, AlIETATHBIN MIENK).

ODKCHEPUMEHTAIbHbBIE METOJbl HW3YYEHUsS BEIIECTB W WX MPEBpAILICHUM:
PACTBOPUMOCTh PA3JIWYHBIX CIUPTOB B BOJEC, B3aWUMOICHUCTBHUE ATAaHOJA C HATPHUEM,
OKHUCJICHHE STUJIOBOIO CIHUPTA B aJbJIETU] HAa PACKAIEHHOM MEIHOM IPOBOJIOKE;

OKHCJICHHUC OJOTUJIOBOIo CHHUpPTa AUXPOMATOM KaJlnid (BOBMO)KHO HCIIOJIb30BaHUC
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BUJICOMATEPUATIOB); KAaueCTBEHHbIE PEAKIMU Ha alpJeruabl (C TUIPOKCUAOM
nuammuHcepeopa(l) u rugpoxcunom meau(ll)); peakius raunepruHa ¢ TUIPOKCUIOM
meau(ll); xumuueckue CBOMCTBA pacTBOpa YKCYCHOM KHCJIOTBI; B3aMMOJICHCTBUE
pacTBopa MIOKO3bI ¢ rujpokcuaoM meau(ll); B3aumoneiicTBue Kpaxmania ¢ UOJIOM;
pEIIeHNE IKCIIePUMEHTAIBHBIX 3a/1a4 110 TeMaM «CrupTel U peHob. «KapOoHOBEIC
KUCIOTHI. CIIOXKHBIE ADUPBD».

A3o0TCoaep:kale OpraHnvecKne CoeJUHEeHUs

AMHHBI — OpraHuyYecKkue Mpou3BOJHbIe amMmuaka. Kiaccudukanus amMuHOB:
anudaTUIECKUe U apOMaTUUYECKUE; TIEPBUYHbBIC, BTOPUYHBIC U TpeTuuHbie. CTpoeHHUE
MOJIEKyJ, obOmas ¢dopmynia, HU30MepHs, HOMEHKIaTypa U (GU3HUYECKHE CBOMCTBA.
XuMHUUYeckoe  CBOMCTBa  anupaTUYecKUX  aMHUHOB:  OCHOBHBIE  CBOICTBA,
ANKWJINPOBAHKE, B3aUMOJICHCTBUE NIEPBUYHBIX AMUHOB C a30TUCTOM Kuciaotou. Comnmn
AJTKUJIAMMOHHUSL.

AHWINH — TPEICTaBUTENb aMUHOB apoMaThyeckoro psga. CTpoeHHE aHWIIMHA.
B3aumHoe BiMsiHUE Tpynn aTOMOB B MoJieKyJie aHuIuHa. OCOOCHHOCTH XUMUUYECKUX
CBOWCTB aHWIMHA. KauecTBEHHbIE peakluy HA AaHUJIVH.

CnocoObl moJlydeHus: U MpUMEHEeHHe anudaTtuyeckux amuHoOB. Ilonydyenue
aHUJIMHA U3 HUTPOOEH30J1a.

AMuHOKHCIIOTEI. HoMeHknatypa u uzomepusi. OTIeNnbHbIE NPEICTABUTENN 0.

AMHMHOKHCJIOT: TIJIMIIUH, aJIaHWH, d)CHI/IHaJ'IaHI/IH, CCPpHUH, TJIYTAMHHOBAs1 KHCJIOTA,

JIU3WH, THMCTCHH. OnTnyeckas H30MCpHI  aMHUHOKHUCJIIOT. D-u L-aMUHOKHMCIIOTEI.

dusnyeckrue CBOMCTBA AMHUHOKHMCIOT. XHMMHYECKHME CBOMCTBA aMHUHOKHCIOT Kak
aM(OTEepHBIX OPTraHUYECKUX COCIMHEHUHN, peaKius MOJIMKOHISHC AN, 00pa30BaHKe
MEeNTUIHONW CBs3U. buonornueckoe 3HauyeHHE aMUHOKHUCIOT. CHUHTE3 W TUIPOJIHU3
MENTHIIOB.

benkun kak mnpupoaneie mnogumepnl. llepBuuHas, BTOpUYHAsT W TPETUYHAS
CTpyKTypa OenkoB. XWUMHUYECKHE CBONCTBA OEIKOB: THAPOJIH3, JEHATYpAaIlHs,

KaueCTBEHHbIC PEaKlMy Ha OeNKu.
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[lonsiTHE 00 430TCOoACPKAINX IrEeTCPONNKINYCCKUX COCAMHCHHUAX.

HI/IDI/IMI/IILI/IHOBBIG U IIYPUHOBBIC OCHOBAHMHA. HVKJ'IGI/IHOBBIG KHMCJIOTBI. COCTAaB,

CTPOCHUC U OomoJoruyeckas POJIb.

OKCHEepUMEHTAIbHBIE METOJbl HW3YYCHHS BEIIECTB W WX MPEBpaICHUI:
pacTBOpeHHE OEIKOB B BOJE; JACHATypalusi OCIIKOB TNpPU HArpeBaHWH; IBETHBIC
peakuMu Ha  O€JIKM; pelIeHHWE DKCIEePUMEHTAIbHBIX 3a7ad IO  TeMaMm
«A30TCOoMepKaIe OpraHNYECKUEe COCIUHEHUs» W «Pacmo3HaBaHne OpraHMYeCKUX
COEIMHEHUI.

BroicokoMosieKkyJIsIpHBIE COeTMHEHUST

OCHOBHBIC TIOHATHS XHUMHHU BBICOKOMOJICKYJSIPHBIX COCIUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3AINH, CPEIHSS MOJCKYJspHas
Macca. OCHOBHBICE METOIbI CHHTE3a BBICOKOMOJEKYJSIPHBIX COCITMHCHHHA —

nmojmmMepunsanusa W IOJIMKOHACHCALUA. HD@HCTaBHeHI/Ie O CTEPCOPEIYIIIPHOCTHU

1 HAAMOJCKYJISIPHOM CTPYKTYPE MOJMMEPOB, 3aBUCUMOCTh CBOMCTB IIOJIMMEPOB OT UX

MOJICKVJIAPHOI'O M HAAMOJICKYJIIPHOI'O CTPOCHMU .

[Tonumepuble  Marepuanbel.  IlmactMaccsl  (MOAMATHIIEH,  MOJMIPOIUJIEH,
MOJIMBUHWIXJIOPU,  MOJHUCTHPOJ,  MOJUMETUIMETAKpWIAT,  MOJMKapOOHATHI,
noavdTUIeHTepedTanaT). Y TUIN3alus U nepepadoTka MmiacTyka.

DnacToMephbl: HATypaJbHBIA KaydyK, CHHTETHYECKHE Kayudyyku (OyTaJMeHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIUKOHBI. Pe3nHa.

Bonokna: HaTypanbHbIE (XJIOMOK, IIEPCTh, IIENK), MCKYCCTBEHHBIC (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpOH U JIaBCaH ).

[Tonumepbl  cnenMaJbHOTO Ha3HAYCHUS (Ted)J'IOH, KEBJIAp, JJICKTPOIIPOBOAAIIINC

IIOJIMMCPBI, 6HOD33HaraeMI)Ie HOJ'II/IMCDBI).

OKCIEpUMEHTANBHBIE METOJbl H3YyYEHUS BELIECTB W UX IPEBPALLICHUI:
O3HAaKOMJIEHUE C O00pa3laMu MPUPOAHBIX M UCKYCCTBEHHBIX BOJOKOH, IJIacTMacc,
KaydyKOB; pEILICHHE JKCIEPUMEHTAIbHbIX 3aga4 1o TeMme «Pacno3sHaBanue
IIJIACTMACC U BOJIOKOHY.

PacuérHble 3a1aun
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Haxoxnenue MoiekyIsipHON (hOpMyJibl OPraHMYEeCKOro COeIMHEHUSI IO MacCOBBIM
JOJISIM 3JIEMEHTOB, BXOJSIIMX B €T0 COCTaB; HAXOXKICHHE MOJEKYJIAPHOU (OPMYIIbI
OpraHUYeCcKOT0 COeAUHEHUsT Mo wmacce (00bEMY) TMPOAYKTOB CropaHus; IO
KOJIMYECTBY BelecTBa (Macce, 00BEMY) MPOAYKTOB pEAKUUU H/WIA HCXOIHBIX
BEIIECTB; YCTAHOBJICHHE CTPYKTYpPHOU (OpPMYJIbI OpPraHMYEeCcCKOro BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKMX CBONCTB WJIM CIIOCOOOB MOJIyYEHHS; OINPEICICHHUE J0JIU
BBIX0/Ia IPOIYKTA PEAKLIUN OT TEOPETHUECKH BO3MOKHOTO.

MexnpeaMeTHbIe CBSI3H

Peanu3anuss MEXNpPEIMETHBIX CBS3€d IIPU HM3YYEHMHM OPTaHMYECKOW XUMHUU
B 10 k;macce ocymecTBiseTcs dYepe3 HCMOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-
HAay4YHbIX TOHSATHUM, TaK W MOHATUH, TMPUHATBIX B OTACIHBHBIX MPEIMETax
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TOHATHA: SBJIICHHE, HAy4dHbIM (akT, rumnoresa,
TEeopus, 3aKOH, aHalu3, CHHTE3, KiacCU(pHUKauus, HaOJI0EHuEe, H3MEpPEHUeE,
AKCIIEPUMEHT, MOJIEIb, MOJICJINPOBAHUE.

®dusukKa: Marepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, IHEPIETUUECKUN
YPOBEHb, BEILIECTBO, TEJIO, O0OBbEM, arperaTHOe COCTOSIHUE BELIECTBA, (hU3MUECKUE
BEJIMYMHBI, EUHULBI U3MEPEHUS], CKOPOCTh, SHEPTHs, Macca.

buonorus:  kierka, opraHum3M, 2JKOocucTema, Ouocdepa, MeTaboOIU3M,
HACJIEICTBEHHOCTb, AaBTOTPO(HBIA U reTepOTPO(HBIA THUI TUTAHUSA, OpOXKEHHE,
(dboTocuHTE3, IbIXaHuE, OCIKH, YIJIEBOAbI, )KUPBI, HYKJIEHHOBBIE KUCIOThI, (PEpMEHTBHI.

['eorpacdus: mosie3Hble UCKOMAEMbIE, TOTUIHBO.

TexHoorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOTO MHUTAHMS, MOIOIIUE

cpeacrBa, Marcpuajibl U3 HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KUNIACC «OBIIAA U HEOP'TAHUYECKASA XUMMUSA»
BA30BbII YPOBEHb

Teopernyeckue 0CHOBbI XUMHHU
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XUMUYECKUI 31eMeHT. AToM. Spo atoma, M30TOMbI. DJIEKTPOHHAs 000JIO0YKa.
DHepreTHYecKrue YpPOBHHU, IMOJYPOBHH. ATOMHBIE opOWTand, S-, P-, d-3JI€MEHTEHI.
OcoOeHHOCTH pacrpeneseHusl 3JEKTPOHOB IO OpOUTaNIsIM B aToMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOHPUTYpALIUI aTOMOB.

Ilepnonnueckuit 3akoH U llepuoanueckas cucrema XUMUYECKHX 3y1eMeHTOB JI. U.
MenneneeBa. CBsA3b IEpUOAMYECKOr0 3akoHa M Ilepmonnyeckol CUCTEMBI
xumuueckux sneMmeHToB J[. M. MeHneneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHWYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MU MPOCTHIX U CIOKHBIX BEUIECTB IO rPpyIIaM U NepruoaaM. 3Ha4eHHE
IIEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHue BelecTBa. XuUMU4eckas cBsi3b. Busibl XuMuueckoil cBsA3M (KOBaJICHTHas
HEMOoJIsSIpHAas W TOJIsIpHAs, WOHHAsA, MeTajuimueckas). MexaHu3smbl 0Opa3oBaHUs
KOBAJIEHTHOM  XUMHYECKOM CBA3M (OOMEHHBIH U  JOHOPHO-aKLENTOPHBIN).
Bonopoanas cBsi3b. BaleHTHOCTE. DNEKTPOOTPULIATENIBHOCTE. CTENEHb OKUCIICHMUS.
MoHBI: KATUOHBI U AHUOHBL.

BemectBa MOJEKYJISIPHOIO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTBA. [HINBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT TUNA KPUCTAIIINYECKON PEIIETKH.

Iloratne o nucnepcHbIX cucTeMax. VICTUHHBIE W KOJUIOMAHBIE PaCTBOPHI.
MaccoBas 10J11 BEIIECTBA B pacTBOPE.

Knaccudukanus Heopranuueckux coenuHeHuii. HomeHkiatypa HeopraHu4ecKux
BelleCTB. |'eHeTuyeckas CBsI3b HEOPTraHWYECKUX BEILIECTB, NPHUHAMICKAUX K
Pa3JIMYHBIM KJIaCCaM.

Xumnueckas peakiusi. Kinaccuukamnus XUMHUECKUX peakluii B HEOPTaHUIECKON
1 OPraHWYECKOW XMMHUH. 3aKOH COXPAHEHHMS MAcChl BEIIECTB; 3aKOH COXPAHEHUS U
MIPEBPAILECHUS SHEPTUU NP XUMAYECKUX PEAKLIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuuHbIX (akTopoB. OOpaTumbie
peakiuu. Xumuueckoe paBHOBecue. DakTophl, BIHSAIOIIME HAa COCTOSHUE

xumuueckoro pasHosecus. [Ipunnun Jle Ilarense.
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9HCKTpOJIPITH‘I€CKa$I AJucconuranmsi. CunpHbple M cltaObIe OJICKTPOJIHUTEI. Cpez:a
BOJHBIX pPacCTBOPOB BCIICCTB: KHCIAA, HeﬁTpaHBHaH, mejIo4yHas. IlonsaTue o

BOAOPOJHOM ITOKA3aTCJIC (DH) pacTBOpa. PeaKHI/II/I WOHHOTO OOMEHA. FI/IQ!QOJIHS

HECOPraHMYCCKUX U OPraHM4YCCKMX BCIIICCTB.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE — peakuuu. [loHsATHE 00  3JIeKTpoau3e

pacnaaBoOB M PacTBOPOB cojici. [I[pMEHEHNE 3JIEKTPOJIM3a.

OKCHepUMEHTAIbHBIE METOAbl M3Y4YEHHUS BEIIECTB MW HX IPEBpalICHUI:
nemoHcTpauusa Tabmun «llepuoguyeckas cucrema XUMHYECKUX sieMeHToB [JI.M.
MenneneeBay; u3yyeHHUE MOAENEH KPHUCTAUIMYECKUX pPEHIETOK; HAOMI0JEHUE WU
ONKCAaHUE JAEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3ioKEHUE MEPOKCHUIA
BOJIOPOJIa B IIPUCYTCTBUU KaTaau3aTopa, OIPENEIICHUE CPEAbl PACTBOPOB BEIECTB C
MIOMOILBI0 YHUBEPCAIBHOIO WHAMKATOpA, PEAaKUUU HOHHOIO OOMEHA); MPOBEACHHE
MPaKTUYECKON paboThl «BiusHuEe pa3nuyuHbIX (HAKTOPOB HAa CKOPOCTh XUMHUYECKOU

PCAKIH.

PacuérHbie 3a1aun
Pacuétel Mo ypaBHEHHSIM XMMHUUYECKUX PEAKIUKA, B TOM YHUCIE TEPMOXHUMHUYECKUE

paC‘léTBI, pacqéTm C UCITIOJIB30BAHUEM ITOHATHUA «MAaCCOBas JOJIA BCIICCTBA».

Heoprannyeckasi xummust

Hemeramel. Ilonoxenune HemeraimioB B llepuogmyeckon cucreme XUMHYECKHUX
anemeHnToB J[.MI. MenzaeneeBa u OCOOCHHOCTHM CTpPOEHHS aTroMoB. Duznueckue
CBOMCTBAa HEMETAJJIOB. AJUIOTPONHUS HEMETAIOB (Ha IpUMEpe KHUCIOpojaa, CEphI,
dbocdopa u yraeposa).

XUMHUYECKHE CBOMCTBA BaXHEUIIMX HEMETAIOB (rajoreHOB, CEephbl, a30Ta,
dbocdopa, yrieposa u KpeMHHs) U UX COCTMHEHUHN (OKCUIO0B, KUCIOPOACOAEPKAITUX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHUH ).

[IpuMeHeHne BaXKHENIINX HEMETAJJIOB U UX COCAUHEHUM.
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Meramnbl. Ilomoxxenue wMetammoB B Ilepuoanyeckor cHUCTEME XUMHUYECKHUX
anementoB JI. . MenneneeBa. OcoOEHHOCTH CTPOCHHUS DIEKTPOHHBIX 000JIOYEK
atoMoB MeTauioB. OO0mme ¢usndeckue cBoiicTBa MeTauioB. CIUlaBbl METaJIIOB.
DNEeKTPOXUMHYECKHUI psAJl HAPSHKEHUI METAILIOB.

XUMUYECKUE CBOMCTBA BAKHEUIIIMX METAUIOB (HATpUi, Kalluid, KaJIbIIMH, MarHuii,
ATIOMHHUH, IIUHK, XPOM, JKEJI€30, ME/Ib) U X COCTUHECHUI.

OO6mue cnocoObl TosyueHuss MeTauioB. Mertamnyprus. Kopposusi MeTamios.

CriocoOsbl 3aI1TUTHI OT KOPPO3HH. HpI/IMeHCHI/Ie MCTAaJJIOB B 6I>ITy N TCXHHKC.

OKCIEpUMEHTAIBHBIE METOJbI U3YUECHUS BEIIECTB M UX IPEBPALICHUI: W3yYEHUE
KOJuleKIuu  «MeTauibl W CIIaBb», OOpa3lOB  HEMETAJUIOB;  PEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a7ay; HaOJIOJICHUE M OINUCAaHUE JEMOHCTPALMOHHBIX MU
7a00paTOPHBIX OMNBITOB (B3aUMOJECHCTBUE THIPOKCHUIA ATIFOMUHHUS C PACTBOPAMH

KHCJIOT U menoqeﬁ, Ka4CCTBCHHBIC PCAKIINH HA KATUOHBbI MGT&J’IJ’IOB).

PacuérHble 3amaun

Pacuétel maccel BemecTBa MM O0BEMA Ta30B IO HM3BECTHOMY KOJHUYECTBY
BEIIIECTBA, Macce WU OO0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB;
pacué€Thl Macchl (00BEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUHU, €CJIU OJTHO U3
BEIIECTB UMEET MPUMECH.
XUMHA ¥ KU3Hb

Ponp xumum B oOecriedeHHUM 3KOJIOTHYECKOM, DSHEPreTUUYSCKOM W IHIIEBOU
0e30MacHOCTH, Pa3BUTUU MEAUIMHBLL. [loHSATHE O HAyYHBIX METOJaX IO3HAHUS
BEIIIECTB U XMMHUYECKUX PEaKIUH.

[IpeacraBnenuss 06 OOMMX HAYYHBIX MPUHIUIAX TPOMBIIUICHHOTO TOTYYEHUS
Ba)KHEUIIINX BEILICCTB.

UenoBek B MUpE BEILIECTB U MAaTEPUAJIOB: BAXKHEHIIINE CTPOUTEIbHBIC MaTEpUaJIbI,
KOHCTPYKIIMOHHBIE MAaTe€pUalibl, KpAacKH, CTEKIO, KepamMuKa, MaTephalibl s

QJICKTPOHHUKH, HAHOMATCPHAJIbl, OPraHUYCCKNEC U MUHCPAJIbHEBIC y,2106p€HI/I$I.
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XAMHSIT W 30pOBbE 4YEJIOBEKA: IIpaBUJIa HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
mpernapaToB; IMpaBuia 0€30MacHOTO HMCIOJIb30BAHMS MPENapaToB ObITOBON XHUMHH B
[IOBCEHEBHOM JKU3HHU.

MexnpeamMeTHbie CBA3H

Peanuzanus MeXnpeIMETHBIX CBA3€H NpH M3y4YeHHH OOLIEH M HEOPraHWYEeCKOH
XxUMHHU B 11 Kiacce ocylecTBIsIeTCs Yepe3 UCI0Ib30BaHUE KaK 00X €CTECTBEHHO-
HAay4YHBIX ITOHATHM, TaK W IOHATHW, SBIIAIOLIMXCS CUCTEMHBIMHM IS OTIEJIBHBIX
IPEIMETOB €CTECTBEHHO-HAY4YHOI'O LIUKJIA.

OO011ue ecTeCTBEHHO-HAYyYHbIE MMOHATHS: HAyYHbIH (DaKkT, rUNoTE3a, 3aKOH, TEOpu,
aHalu3, CHUHTE3, Kiaccu(uKauus, MNEPUOAUYHOCTh, HAOIIOJIEHHUE, SKCIEPHUMEHT,
MOJEIUPOBAaHUE, U3MEPEHUE, SIBJIICHUE.

@u3uka: mMaTepus, DHEPIrus, Macca, aToM, DJEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, PAJHMOAKTUBHOCTb, MOJIEKYJA, SHEPreTUUECKUM YPOBEHB, BELIECTBO, TEIIO,
00BbEM, arperaTHO€ COCTOSIHUE BEIIECTBA, (PU3NYECKUE BEIMYUHBI M E€IUHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kinerka, opraHu3M, 3KocucTemMa, Ouocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTAMHHbBI, 0OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: mMuHEpanbl, TOPHbIE MOPOABI, MOJE3HbIE HCKOMAEMbIE, TOIUIMBO,
pecypchl.

TexHoyorus: XuUMHUYECKass NPOMBIINIICHHOCTb, METAJUIyprus, MIPOU3BOIACTBO
CTPOMTENIBHBIX MAaTEpUANIOB, CEIBCKOXO3SMCTBEHHOE IPOU3BOACTBO, IHUIIEBA
IIPOMBIIIEHHOCTb, (apmaiieBTUYECKass ~ MPOMBIIIJIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX TNPEenaparoB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MAaTepHaJIOB,

QJICKTPOHHAA IIPOMBIINIIICHHOCTh, HAHOTCXHOJIOT'HH.

11 KUNIACC «OBIIAA U HEOPT'TAHUYECKASA XUMMUS»

YIJOYBJEHHBIA YPOBEHD

Teopernueckue 0CHOBbI XUMHUU
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Atom. CocTaB aTOMHBIX si7ep. XUMHUYECKHM 351eMeHT. 130TomBbL.

KODHVCKVHHDHO-BOHHOBOﬁ JyaJu3M, JIBOMCTBEHHAs MOPUPOAA  DJICKTPOHA.

CtpoeHHE D3JIEKTPOHHBIX O00OJOYEK aTOMOB, KBAaHTOBBIC YHWCIA. JHEPTCTHUCCKUEC

YPOBHU U MOAYPOBHU. ATOMHbIe opOutanmu. Kriaccupukanuss XUMHYECKUX
9JIeMeHTOB  (S-,p-,d-,f-amemenTsl). PacnpenencHue 3JCKTPOHOB IO  aTOMHBIM

opOuTaNAM; OPUHIUI MUHMMYMa J3Hepruu, npuHmun [laynu, npaBwio XyHAa.

DOneKTpOHHbIE KOHPUTYpaIlMd aTOMOB 3JE€MEHTOB MEPBOr0O—YETBEPTOrO MEPUOIOB
B OCHOBHOM H BO30YXJIEHHOM COCTOSTHUH, dJIEKTPOHHBIC KOHPUTYpAITIH HOHOB.

IlonsTue 00 QHCPIrun HMOHM3AallN, DHCPIrun CpoACTBA K DJICKTPOHY.

DJIEKTPOOTPULIATETBHOCTD.

Ilepnonmueckuit 3akoH U [lepuogmyeckas cuUCTEMa XUMHUYECKUX JJIEMEHTOB
. . MenpaeneeBa. CBs3b MNEPUOAUYECKOTO 3akoHAa U IlepuoanuecKord CUCTEMBI
XAMUYECKUX  DJIEMEHTOB  C COBPEMEHHOM  TEOpUEHW  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTU WM3MEHEHMSI CBOMCTB XMMHYECKUX AJIEMEHTOB W 00pa3yeMbIX UMU
MPOCTHIX M CJIOXKHBIX BEIIECTB MO TPyMIiaM U epruojiaM. 3HaUYCHUE TIEPHUOIUUECKOTO
3akoHa /. 1. Menaeneena.

XuMHueckass CBsI3b. Bujapl XHMMMYECKOM CBS3M: KOBaJICHTHAs, MOHHAas,
MeTajuimueckasi. MexaHu3Mbl 00pa30BaHUS KOBAJEHTHOW CBSI3U: OOMEHHBIM
Y IOHOPHO-aKUENTOPHBIA. DHEPrUsl M JyMHA CBs3U. [lOJApHOCTH, HANPaBJIECHHOCTH
Y HAChIIIAEMOCTh KOBAJIEHTHOM CBs3W. KpartHble CBs3u. BomopoaHas CBs3b.
MexXMONEeKyJISIpHbIE B3aUMOICVCTBHUS.

BaneHTHOCTP U BaJICHTHBIE BO3MOKHOCTH aTOMOB. FI/I6DI/IIII/I33_I_II/I$I ATOMHBIX

opbutaneit. CBsA3b DIEKTPOHHOW CTPYKTYPbl MOJIEKYJ C MX T'C€OMETPUUYECKUM

CTpPOEHHMEM (Ha IPUMEPE COEANHEHUHN JIEMEHTOB BTOPOIO MEPUOAA).
IIpeacraBieHre O KOMIUIEKCHBIX coeauHEHUsX. CocTaB KOMIUIEKCHOIO HOHA:

KOMHJ’ICKCOO6paBOBaTeJ'IB, JIUTraHbI. KoopaunamuonHoe uwmciio. HomeHknatypa

KOMIUIEKCHBIX COEIMHEHUNW. 3HAUEeHHE KOMIUIEKCHBLIX coennHeHuil. lloHgaTue

0 KOOPJIMHAIIMOHHOW XUMUHU.

BemectBa MOJIEKYJIIPHOTO Y HEMOJIEKYJIIPHOTO CTPOCHHUS. Tunbi
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KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYp) U CBOMCTBA BELLIECTB.

IlonsiTe o JUCIICPCHBIX CHUCTCMaAX. HNctunnbie PacCTBOPBLI. [IpeacraBiacHue

0 KOJUIOMJIHBIX _pacTBopaX. CrnocoObl BBIPAKEHHUS KOHILIEHTPALlUA PAacTBOPOB:

MaccoBasi JOJsA BEUIECTBA B PacTBOpE, MOJISIpHas KOHUEeHTpauus. HacelnieHHble
Y HEHACBILLIEHHBIE PaCTBOPBI, PACTBOPUMOCTE. KpucTamioruaparsl.

Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX BEUIECTB. [pUBHANbHBIC
Ha3BaHUS OTJEIbHBIX IIPEACTABUTENEH HEOPTAHUYECKUX BEILECTB.

Knaccudpukanms XUMHUYECKHX peakiuil B HEOPTaHUYECKOM U OpraHudecKou
XUMHH. 3aKOH COXPAHEHHsS MAacChl BEIIECTB;, 3aKOH COXPAHEHHWs W MPEBPAIICHUS
SHEPruM MpU XUMHUUYECKUX peakuusx. TersoBble 3(PPeKThl XUMUYECKUX PEAKIIMM.
Tepmoxumuyeckrue ypaBHEHHUS.

CKOopoCcTh XMMHUYECKOM peaklMH, €€ 3aBUCUMOCTb OT Pa3IM4YHbIX (HAaKTOPOB.
I'oMoreHHsIe U reTeporeHHble peakunn. Karanus u KaTaiu3aTopsl.

OOpatuMble U HeOOpaTUMbIE peakiuu. XUMUYecKoe paBHoBecue. KoHcTaHTa

XUMHWYCCKOI'O PAaBHOBCCHA. (DaKTopBI, BIVAIOIIIMUC Ha II0JIOXKCHHC XHMHYCCKOI'O

paBHOBECHS: TeMmIlepaTypa, AAaBICHUE U KOHIIEHTPAIMM BEIIECTB, yYaCTBYIOIIHUX
B peakuuu. [Ipunnun Jle [larense.
DnekTpoiuTuueckas aucconuanusa. CHIbHBIC U clla0ble 2JIEKTPoJUTHl. CTerneHb

JUcconuanunu. HMonnoe IIPOU3BCACHUC BOJbI. Cpe):[a BOAHBIX PACTBOPOB: KHCJIOTHA,

HeWTpasibHasl, menounas. Bogopoansiii nokazatens (pH) pactBopa. ['uaponus coneil.
Peaxmun norHoro ooOMeHa.

OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakinu. CteneHb okucieHus. OKUCIUTEIb
1 BOCCTAHOBUTENbL.  [Ipormecchl  OKHCIEHHMSI W BOCCTAaHOBJICHUS.  BakHeumue
OKUCIIUTENIM W BOCCTAHOBUTEIU. MeToa dJIEKTpOHHOro OajaHca. JEKTPOJIHN3
PAaCTBOPOB M PACIJIABOB BEIIECTB.

OKCIEpUMEHTAIbHBIE METOAbl HM3Yy4YEHUSI BEHIECTB MU HUX MpPEeBpalllCHUN:
pa3loKEeHUE MEPOKCHAA BOJAOPOAA B MNPUCYTCTBUU  KaTAlM3aTOpa; MOJCIH
KPUCTAUNIMYECKUX PEMIETOK; MPOBEJCHNE PEaKIMi MOHHOTO OOMEHA; OIpeAcIcHUS

cp€abl PACTBOPOB C IIOMOIIBIO HWHAWKATOPOB;, HM3YUYCHHC BJIHMAHHA PaA3JINYIHBIX
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(akTOpOB Ha CKOPOCTh XHUMHYECKON pEaKIWH U MOJOKEHNE XUMHYECKOTO
paBHOBECHSL.
Heoprannuyeckasi xumus

[Tonoxenne HemeTauioB B [lepuoamyeckoil cUCTEME XUMHYECKMX DSJIEMEHTOB
JI. 1. MenneneeBa W 0OCOOEHHOCTH CTpOEHUsS WX aToMoB. (DU3WYECKHE CBOWCTBA
HEMETAJUIOB. AJUIOTPONHS HEMETAJIOB (HAa MpUMEpe KHUCIopona, cepbl, docdopa
U yTIIepoia).

Bomopon. [Ilonmydenue, Qu3nyeckne © XUMHUYECKHE CBOWMCTBA:  PEAKIUU
C METaJUIAMU U HEMETAaJUIaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. ['nypuibl. TominBHbIE
3JIEMEHTHL.

lanorensl. HaxoxnaeHue B NpuUpoAe, CIOCOOBI MOJMy4YeHHs, (PU3HUECKHE
1 XUMHYECKUE CBOMCTBA. ['alloreHOBOIOpObl. BaxHeuime KUCIOpOACOAEpKAIINE
COCIMHEHUs TaJoreHOB. JlaGopaTopHble M MPOMBIIIICHHBIE CIIOCOOBI IOTYYEHUS
rajgoreHoB. [[pumeHeHune rajoreHoB U UX COCIUHEHHUIM.

Kucnopon, o30H. JlabopaTopHble U IMPOMBIILICHHBIE CHOCOOBI MOJyYCHUS
kuciopona. Ddusnueckue U XUMUYECKHE CBONCTBAa W MNPUMEHEHHUE KHUCIOpOJa
1 030Ha. OKCUbI U TEPOKCUIBI.

Cepa. HaxoxneHnue B mpupo/ie, CIIocoObl MOMydYeHUs, (GU3NUSCKUe U XUMHYECCKHC
cBorictBa. CepoBogopos, cyiabduasl. Oxcun cepri(1V), okcun cepoi(VI). Cepuucras
U cepHasi KUCIOTHI U UX cosid. OCOOEHHOCTU CBOMCTB CEpPHOM KHUCIOTHL. [IpuMenenue
CEphI U €€ COCTMHEHU.

A30T. HaxoxieHue B pupojie, crnocoObl MoJiydeHus, Pu3niecKkue U XUMHUIECKHE
cBoicTBa. AMMHMaK, HUTpUbl. OKCUIBI a30Ta. A30THCTasl M a30THAsA KUCJIOTHI U UX
coiid. OCOOEHHOCTH CBOMCTB a30THOW KuchoThl. [IpuMeHeHue azora U ero
COETMHEHHUM. A30THBIEC yI0OpEHUsI.

dochop. Haxoxnaenue B IpUPOJE, CHOCOOBI  MOMy4YeHUs, (U3HUUECKUE
u xumuueckue cBoictBa. Dochunbl u pochun. Oxcuanl docdopa, dochopnas

kuciaora v eé coim. MeradbochopHas u nmupodochopHas KUCIOTHL, dochopucras

u bochopHoBarucTas kuciaotel. I[Ipumenenue d¢ochopa uero CcoearMHEHUM.
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dochopubie yaoOpeHus.

VYriepona, HaxoxAeHHE B Mpupoje. AJIoTpomnHble Moaudukanuu. duznyeckue
Y XUMHUYECKHUE CBOWCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriaepoaoM. Oxcua
yrinepoaa(ll), okcun yrnepona(IV), yroibHas kucioTa u €€ coinu. AKTUBUPOBAHHBIN

YToJib, aI[COD6HH$I. DynIepeHsl, rpad)eH, YTIJIICPOAHBIC HaHOTDV6KI/I. HpHMCHCHI/IC

MIPOCTHIX BEIIECTB, 00OPAa30BaHHBIX YTIEPOJIOM, U €T0 COEUHEHUH.
Kpemuuii. Haxoxnenwe B npupoae, CHocoObl MOIydeHHs, (pu3nueckue
U xumudeckue cpoiictBa. Oxcupa KpemHus(IV), kpemHuUEBas KHUCIOTa, CUIUKATBHI.
[IprumeHenne KpeMHus U ero coennHeHu. CTEeKI0, €ro NoJIy4YeHUe, BUIBI CTEKIIA.
[Tonoxenue MetamwioB B Ilepuonnueckold cHCTEME XUMHYECKUX DIIEMEHTOB.
Oco0eHHOCTH CTPOEHMSI JIEKTPOHHBIX 000JI0YEK ATOMOB METAJUIOB.

PacnipocTpaHeHrE€ XUMHYECKUX 3JI€MEHTOB-METAIJI0B B 3¢MHOM KOpE.

OO6mue (¢usnueckue CcBOMCTBA MeTasioB. [IpuMeHeHHEe MeETauioB B OBITY
u TexHuke. CruiaBel METaJIOB.

DNEKTPOXUMHUECKUN psi HanpsokeHUu MmetayioB. OOue crnocoObl MOJIy4eHUs
METAJUIOB: TUAPOMETAILTYPIUs, MUPOMETAIUIYPrus, dJIeKTpoMeTauryprus. llonstue
0 KOoppo3uu MeTaJjioB. CriocoObl 3aIIUTHl OT KOPPO3HH.

O6mrast  xapakrepuctuka wmeTawioB [A-rpynmel  Ileprogudeckoit  cuctembl
XUMHUYECKUX 3eMeHToB. HaTpuil u kanuii: nonydeHnue, Gpuanyeckue M XUMHUYECKHE
CBONMCTBA, IPUMEHEHHUE NPOCTHIX BEUIECTB U UX COCIUHEHUM.

O6mas  xapakrepuctuka wmetauioB [[A-rpynmner  Ilepuonuueckoit  cuctemsl
XUMHYECKUX AJIE€MEHTOB. Maruuii u KaiblUUi: MojydyeHue, (PU3nIecKue U XUMHUYECKUe
CBOWCTBA, NPUMEHEHUE IIPOCTHIX BEMIECTB W UX COeIMHEHUU. JKECTKOCTH BOMBI
U CIIOCOOBI €€ yCTpaHEHUSI.

AnroMuHUI: ToNMydeHue, (U3NYECKWE U XMMHUYECKHE CBOWCTBA, MPUMEHEHHE
MPOCTOTO  BEIIECTBA W €ro  COoeauHEeHWH. AMQOTepHbIE CBONCTBa OKCHJA
Y TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OO6mrast  xapakTepucThka  MeTauioB  moOounbix — moarpynm  (b-rpymm)

HGpHO,Z[I’I‘ICCKOﬁ CHUCTEMBbI XUMHUYCCKHX DJICMCHTOB.
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du3nyeckue | XUMUYECKHE CBOWCTBA Xpoma U ero coeauHeHuil. OKcuabl
u ruapokcuasl  xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarbl u quxpomatsl, HX
OKHCIIUTENIbHBIEC CBOMCTBA. [loyueHne u npuMeHeHne xpoma.

DOU3NYECKUEe U XUMUYECKUE CBOMCTBA MApPraHUA U €ro COeAMHEHUN. Baxkueimme
coenunenust  mapranua(ll), wmapranma(IV), wmapranna(VIl) u mapranma(VIID).
[TepmaHranat Kanus, ero OKUCIUTEIbLHBIE CBOMCTRA.

@u3nueckue | XMMUYECKHE CBOMCTBA JKejle3a W ero coeauHeHuil. OKcuabl,
ruapokcuansl U conu skeneza(ll) uxeneza(lll). Ilomyuenue u mpumeHeHUE xeie3a
Y €r0 CILUIABOB.

dusnuecKknue U XUMUYECKHME CBOMCTBA Meau U e€ coenuHeHui. IlomydeHue
Y IPUMEHEHUE MEJIU U €€ COCIMHECHU.

[{uuk: nmonmydenue, GU3NYECKUe U XUMUYECKUE CBOMCTBA. AM(DOTEpHBIE CBONCTBA
OKCHJIa W THMAPOKCHAA IMHKA, TUAPOKCOKOMIUIEKChI IMHKA. [IpruMeHeHne uuHKa
U €T0 COCTMHEHNM.

DKCIEpUMEHTANIbHBIE METOJIbI U3YUEHHUs BEIIECTB M UX MPEBPAILICHHI: U3yUYEHUE
00pa3IoB HEMETAJIOB; TOpeHHue cephl, (ocdopa, xeaeza, MarHus B KUCIOPOJE;
M3yYeHHE KOJUIeKIMM «MeTamibl | CIUIaBbl»; B3aUMOJICUCTBUE  IIEJIOYHBIX
Y IIEJI0OYHO3EMEIbHBIX METAJIJIOB C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHUAJIOB); B3aUMOJEHCTBUE IIMHKA M JKeJie3a C pacTBOpaMHU KHUCIOT
Y LIEJI0YEeH; KAYECTBEHHbIE PEaKIIMM HA HEOPTaHMYECKHUE aHUOHBI, KATHOH BOJOPO/Ia
Y KaTUOHBI ~ METAJJIOB; B3aUMOJICHCTBUE TUJPOKCUJIOB AJTIOMHUHUS W LIMHKA
C pacTBOpaMHU KHUCJIOT U IIEJIOYEH; PEHICHUE IKCIEPUMEHTAIbHBIX 3a7ay 10 TeMaM
«Tanorensr», «Cepa ue€ coemuHeHUs», «A30T U Hochop U HX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX MOATPYII, «MeTasibl MOOOYHBIX TOATPYIIID.

XUMHUS U )KU3Hb

Ponp xumun B 06ecriedeHIN YCTOMYHBOTO Pa3BUTHS YEIOBEUECTBA.

[ToHsTHE O HAYYHBIX METOJIaX MTO3HAHUS U METOJI0JIOTUH HAYyYHOTO UCCIICIOBAHMUS.

HayuHble npuHIMIBI OpraHru3aluyd XUMUYECKOT0 TPOu3BoIcTBA. [IpoMbIiIeHHbIE

CITOCOOBI IMMOJIYy4CHUA Ba)KHEHIIINX BCIICCTB (Ha npuMEpe NpoOu3BOACTBA aMMHAKA,
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CEpPHOM KHCIJIOThI, MeTaHosa). IIpoMblIuIeHHBIE CHOOCOOBI IMOJMYYEHUS METaIOB
U CIIaBOB. XMMMUYECKOE 3arpsA3HEHHUE OKPYKArOLIEW Cpeabl U €ro IMOCIEICTBUS.

[IpoGiema 1iepepabdOTKM  OTXOJMOB W IMOOOYHBIX IPOAVKTOB. PoOJIb XUMUU

B o0ecrieueHun C-)HCpI‘CTPI‘iCCKOﬁ 0e30I1aCHOCTH. [IpuHIMOBI «3€IEHON XUMUN.

XWMHs U 310pOBBE YesloBeKa. JIekapcTBeHHbIe cpencTBa. [IpaBuiia nucnosib3oBaHus
JIEKapCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.

XUMHUsl THIU: OCHOBHBIE KOMIIOHEHTHI, NHUIIEBbIE J100aBku. Ponbp xumun
B 00€CIIeYeHNH MUIIEBON O€30MacHOCTH.

Kocmernueckne u napgpromepHbie cpeactBa. beitoBas xumus. [IpaBuna
0€30I1aCHOT0 UCII0Ib30BaHUSI IPENapaToB OBITOBOM XMMHUU B TOBCEIHEBHOM JKU3HH.

XUMHSI B CTPOUTEIBCTBE: BAXKHEHIIME CTPOUTENbHBIE MaTepHalibl (LIEMEHT,
OCTOH).

XuMus B CeNbCKOM X03s1iicTBe. OpraHnyeckue 1 MUHEpaJIbHbIE YI00PEHHUS.

CoBpeMEHHBIE KOHCTPYKLIIMOHHBIE MAaTE€pUalIbl, KPACKH, CTEKJIO, KEpaMHKa.

Marepualibl AJ1s1 3JIEKTpOHUKK. HaHOTEXHOI0rHH.

PacuérHble 3a1aun

Pacuérel: Macchl BemiecTBa WM 00bEMaA Tra3oB IO HW3BECTHOMY KOJIHYECTBY
BEIIIECTBA, Macce WM 00BEMY OJHOTO U3 YYACTBYIONIMX B PEAKIIMU BEIIECTB; MACCHI
(0OBéMa, KOMMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJTHO U3 BELIECTB UMEET
npuMecH; Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTAa PEAKIUU, €CIIU OJTHO U3
BEIIECTB JAHO B BHJE PACTBOpa C OMPEACIEHHON MAacCOBOW JOJIEM PaCTBOPEHHOTO
BEIIIECTBA; MAaCCOBOM JOJIM M MOJISIPHOM KOHIIEHTPAILIMM BEILECTBa B PACTBOPE; JOJIU
BBIXO0/1a MPOJYKTA PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.
MeknpeaMeTHbIE CBSI3H

Peanuzanus MEXIpeAMETHBIX CBSI3€M MPH HU3YYEHUU OOIIEH W HEOPTaHMYECKOU
xuMuH B 11 Kacce oCymiecTBIsSETCS Yepe3 UCTIOIb30BAaHUE KaK OOIINX €CTECTBEHHO-
Hay4YHBIX TIOHSATUM, TaK W MOHATUH, TMPUHATBIX B OTAEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOIO IIUKJIA.

O6H.II/I€ CCTCCTBCHHO-HAYUYHBIC IIOHATHUA: SBJICHHUC, HaquBIfI q)aKT, I'I10TE34a,
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TEeOpwsi, 3aKOH, aHAIM3, CUHTE3, KiacCU(UKAIWs, MEePUOIUIHOCTH, HAOJIOJEHUE,
U3MEpPEHHE, IKCIEPUMEHT, MOJIEIb, MOJICIUPOBAHUE.

du3uKa: MaTepusa, MUKPOMUP, MAKPOMUD, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOMbI, PAANOAKTUBHOCTh, MOJIEKYJia, SHEPIreTUUECKUN ypPOBEHb, BEIIECTBO, TEIO,
00bEM, arperaTHOE COCTOSIHME BEIECTBA, WJCaIbHbIN Ta3, (pU3NYeCKue BEIUYHHBI,
€IMHHIbI U3MEPEHHUS], CKOPOCTh, SJHEPTUS, MACCA.

buonorus: kimerka, opraHu3M, 3KOcHUCTeMa, Ouocdepa, MeTaboJIu3M, MaKpo-
1 MUKPODJIEMEHTBI, OCJIKH, KUPBI, YIJIEBOJbI, HyKJIEHHOBBIE KHUCJIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB U MOTOK SHEPTUH B SKOCUCTEMAX.

I'eorpadus: muHepanabl, TOpHBIE MOPOABI, TOJIE3HBIE HCKONAeMble, TOILIHBO,
PECYPCHL.

TexHoJIOTHs: XHUMHUYECKass IPOMBIINUIEHHOCTh, METAJUIYPrus, CTPOUTEIIbHBIC
MaTepHaibl, CEIbCKOXO3IMCTBEHHOE ITPOU3BOACTBO, MHIIEBAS IPOMBIIUIEHHOCTb,
(hapmaiieBTHUECKas TPOMBIIIJIEHHOCTh, MPOU3BOJICTBO KOCMETHUECKUX MpPEnapaTos,
MPOU3BOACTBO KOHCTPYKIIMOHHBIX MATEPUAJIOB, JJICKTPOHHAA ITPOMBIIUIEHHOCTb,

HAHOTCXHOJIOI'UHU.
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITIPEJIMETA «XUMMWUS»

10 KITACC «OPTAHUYECKASA XUMMUS»

Bba3osblii ypoBens (1 1ac) Yray0aéHHbIi YPOBEHD DJIEKTPOHHBIE Cnmcok UToroBbIx Cnoco0 oueHkn
(1+2uaca) (undposbie) IVIAHUPYEMbIX HTOTOBBIX
o0pa3oBaTesibH | pe3yJbTaTOB C IUIAHUPYEMbIX
ble pecypchbl yKa3aHHueM 3TanoB pe3yJibTaToOB
ux popmMupoBaHUS
Kon- Kou-Bo
BO Pa3znen 1. Teopernueckne 0CHOBBI 4acoB
4acoB oprannyeckoi xumuu (3 4)\(94)
34 Tema 1. [Ipeamet opranuveckoii xumuu. Teopust | 94 bubnuoreka IIOK | - BoageHue  CHCTEMOI | -yCTHBIIT OIpOC
https://lesson.edu.ru/ | xumuaeckux 3HAHUH, | .
XHMHYECKOT0 CTPOEHHSI OPraHuYeCKHX 904/10 KoTOpast BKTIouaeT: | [CMATHHCCKIN TECT
o OCHOBOIIOJararomue -MOJCINPOBAHUE
coemHeHnN MTOHATHUSA (XUMUYECKHI
MOJIEKYJT
9JIEMEHT, aTom,
OJICKTPOHHAsA 000J1049Ka OpraHu4€CKUux
aromMma, MOJIEKYJIa,
BCIICCTB
BaJICHTHOCTbD,

3EKTPOOTPHULATENBHOCTb,

XUMHYecKast CBSI3b,
CTPYKTypHas dopmyna
(pa3BépHyTas u
COKpauéHHas), MOJIb,
MOJISIpHast Macca,
MOJISIPHBIN 00BEM,
YTJIEPOIHBII CKeJIET,

GbyHKIIMOHAIbHAS TpyNmna,

-KOHTpOJIbHAs paboTa
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pangukai, nu3oMepusl,
U30MEDHI,
TOMOJIOTHYECKUU pan,
TOMOJIOTH, YIJIEBOAOPOJBI,
KHCIIOPOA- u
a30TCcoJEpIKaIIne
COCIMHEHMS, MOHOMED,
IIOJIUMED, CTPYKTYpHOE
3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUs); TEOpUU U
3aKOHBI (TEOpusi CTPOEHUS
OpPTraHUYECKUX BEUIECTB A.
M. byrtnepoBa, 3aKoH

COXpaHCHHUS MAaccChl
BEIIECTB);
3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3BIK
XUMMWH;
MHUPOBO33PEHYECKHE
3HAHUA, JIeKale B
OCHOBE MMOHUMAaHUS
MPUYUHHOCTH 51

CHUCTEMHOCTH XHMHYCCKUX
SIBIICHUM,
dakTomoruyecKue
CBEIIEHHS O CBOMCTBAaXx,
COCTaBe, TMOJYyYEHUH U
0e30ImacHOM
HCIIOJb30BaHUN
BayKHEHIITNX
OPTaHWYECKUX BEIIECTB B
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OBITY M TPAKTUYECKOM
NeATEIILHOCTH YEJI0BEKa,

- cpopmuposannocme
YMeHUtl KpUmu4ecku
aHAIU3UPOBAMY
XUMHYECKYIO
UH(OPMALHIO,
MOJly4aeMyl0 U3 Pa3HbIX
HMCTOYHUKOB (CMU,
WuTtepHeT u 1p.);
cpopmuposannocmy

VMEHUU:  ocywecmeisiny
YeneHanpasienHulll NOUCK
Xumuyeckou uHgopmayuu
6 PAasIU4HbIX UCTOYHUKAX

(HayuHas u  yuebHo-
HayyHas qumepamypa,
CMHU, Hnmepnem u Op.),
KpUmMuyecku
AHATUBUPOBAMD
XUMUYECKVIO
unghopmayuro,
nepepabamoviéams €€ U
UCNONb308aMb 8
coomeemcmeuu c
NOCMABIEHHOU — Y4eOHOU

3a0auen

- copmuposannocmo
YMeHUt enadems
CUCTEMOW  3HaHWK 00
OCHOBHBIX MeToax
HAYYHOTO MMO3HAHUS,
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UCIIOJIb3YEMBbIX B XHUMHUU
IpU U3yYEHUU BEUIECTB U
XAMUYECKUX SIBJICHU
(HabmroieHre, U3MepeHue,
HKCIIEPUMEHT,
MOJICIUPOBAHUE),
UCNnoIb306amMb CUCTEMHbIE
XUMHUYECKHE 3HaHUS IS
IPUHATUSA ~ PELICHUH B
KOHKPETHBIX  KU3HEHHBIX
CUTyaIlusiX, CBSI3aHHBIX C

BEIECTBAMH H 1504
PUMCHCHUECM;
cghopmuposarnHocmo
e1a0eHus cucmemot
SHAHUU o)
ecmecmeeHHOHA)YHbIX

Memooax — NO3HAHUS — —
HabM00eHUul, UMepeHUl,
MOOenuposaru,
IKCnepumeHme
(peanvrHom u
MbICIeHHOM) U YMeHUs.
NPUMEHSIMb MU 3HAHUS,
chopmuposannocms
VMeHUs. npUMeHIMb
OCHOBHbLE onepayuu
MBICIUMENIbHOU
oesimenbHOCmU — aHAAU3
U  cummes,  CpaeHeHue,
0bobwenue,
cucmemamuzayuro,
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gvlABlIeHUe NPUYUHHO-
Cle0CMBEHHbIX CBA3el —
Ol U3VYEHUs.  CBOUCMSE
sewecme U - XUMUYECKUX

peaxkyuii;

- cgpopmuposannocmo
VMeHUs NPUMEHAMb
TIOJIOKCHHUS TEOPHUHU

CTPOCHHS  OPTaHHYECKUX
BemectB A. M. bytineposa
IS OOBSACHCHHUS
3aBHCHMOCTHU CBOMCTB
BEILIECTB OT MX COCTaBa H
CTPOCHHS; 3aKOH
COXpaHCHHUS MacChbl
BEIIECTB;

- cghopmuposanHocmo
YMeHUs. onpeoensims BUIbI
XHMHYCCKOM  CBSA3H B
OpPTaHMYECKUX
COEIMHEHUSAX (OJMHApHbIE
U KpaTHBIE), KOBANEHMHAS
U UOHHAS C643b, O- U D-
CB53U, B0OOPOOHAS CB53b),;

cghopmuposanHocmo

VYMeHUsi  NOOmMEepHCOanv
Ha KOHKPEeMmHbIX NpUMepax
xapakmep  3a8UCUMOCHIU
PeaKyuoHHou
cnocobrHocmu
OpeaHU4eCcKUx COoeoOuHeHUtl
om KpamHoCmu u muna
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KOBAIEeHMHOU C643U (0- U
T-c6531), 83AUMHO20
BIUAHUSA AMOMO8 U 2PYNN
amomos 8 MONeKyiax;

Paznen 2. Yraesoaopoani (14)\(40)

2y

Tema 2. [IpenesibHbIe YII1€BOAOPOAbl — AJIKAHBI,

IHUKJI0AJTKAHBbI

64

bu6mmoreka [JOK
https://lesson.edu.ru/
904/10

- c(hOpMUPOBAHHOCTh
YMEHUHI BEISIBIISITh
XapakTepHble  MPU3HAKU
NOHATHH, YCTaHABIUBAThH
ux B3aMMOCBSI3b,
UCTIOJIb30BATh
COOTBETCTBYIOIIIKE
NOHATUS TIPU  ONHMCAHUH
cocTaBa, CTPOCHHUS U
MPEBPAILLICHUI
OpraHHYECKUX
COCIUHCHMIA,
- chopmupogannocms
YMeHUt KpUumuyecku
AHAU3UPOBATND
XUMHAYECKYIO
UH(pOpMaLHIO,
NOJy4aeMyi0 M3 pa3HBIX
HMCTOYHHKOB (CMU,
Wurepuer u np.);
cpopmuposannocmo
VMEHUU.  OCyUWecmeisims
YeneHanpasienHvlll NOUCK
Xumuyeckou ungopmayuu

-YCTHBIN ornpoc
-penieHue
TEMaTUYECKHUX
TPEHUHT'OB

-poBepoyHas paboTa
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8 PAa3IUYHbIX UCMOYHUKAX
(HayuHas u  yuebHo-

HayyHas qumepamypa,
CMU, Unmepnem u 0p.),
KpUmuyecku
AHATUZUPOBATD
XUMUYECKVIO
ungopmayuro,
nepepabamvieames €€ u
UCNONb308aMb 8
coomeemcmeuu c

NOCMABNEHHOU  YUeOHOU
3a0ayetl

- chopmupogannocms
YMeHuUll cobnooams
npasuna MOJIb30BAHUS
XMMHYECKOW TOCYIOH H
1a00paTOPHBIM
000opylIOBaHHEM, a TaKXKe
npaBwiia  OOpalieHus ¢

BElIECTBaMU B
COOTBETCTBUU

C MHCTPYKITUSIMH o
BBITTOJIHEHUIO
1a00paTOPHBIX
XHUMHUYECKHX OIBITOB;

- cgpopmuposannocmeo
YMeHUll Xapakmepu3zoeams
COCTaB, CTPOEHHUE,
duznueckue u
XUMHUYECKHE CBOICTBa
TUITHYHBIX
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IIPEICTaBUTENICH
Pa3IUYHBIX KJIACCOB
OpPraHUYeCKUX  BEIIECTB
(mMeraH, 93TaH, OTHIIEH,
IPOTHJICH, aleTUJIEH,
Oyranuen-1,3,
MeTmI0yTaaueH-1,3,
O€H30JI, METaHOJI, 3TaHOI,
ATUJICHTJIUKOJIb,
TJIMICPUH, deHnon,
areTanbIerus,
MypaBbUHasg M YKCyCHas
KHCJIOTHI, IJII0KO3a,
Kpaxmar, LEJUTI0NI034,
aMUHOYKCYCHasl KHCJOTa);
UTLTIOCMPUPO8AMb
TeHETUYECKYIO CBSI3b
MEXTY HUMU
YpaBHEHHUSMU
COOTBETCTBYIOIIUX
XUMUYECKHX pPEaKkUui ¢
UCIIOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYyII;
chopmupogannocms
VMeHUl XapaKkmepuso8ams
cocmas, cmpoeHue,
Qusuveckue u xumuyeckue
ceoticmea MUNUYHBIX
npedocmasumerneti
DA3TUYHBIX K1Acco8
Op2aHU4ecKux  6euecms.
ANIKaHOo8,  YUKIOAJIKAHOS,
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AIKEeHO8, AKAOUEHO8,
ANKUHOB, APOMAMUYECKUX
Y211e8000p0008, CHUPMOS,

anvoecuoos, KemoHos,
KapOOHOBbIX Kucaom,
APOCMBIX U CIONCHLIX
aghupos, AHCUPOS,
HUMPOCOeOUHeHUlL u
AMUHO8,  AMUHOKUCIIOM,

benKos, y2ne60008 (MOHO-,
ou- u noaUCaxapuoos);

uwiocmpupoeanio
CEHEMUUECK)YIO C643b
medHcoy HUMU
VPABHEHUAMU
coomeemcmeyrowmux
XuUmMudeckux peam;uzl C
ucnoJjib3oeaHuem
CMPYKMYPHBIX POPMYI,
(6+1)u| Tema 3. HempeneabHble Tema 3. (17+2)u | bubinoreka IIOK - chopmuposannocme | -yCTHBIH OTIPOC
https://lesson.edu.ru/ | ymerui KpUmMuyecku
YIJIEBOJOPOIbI: AJKEHDI, HenpeneabHbie 904/10 aHanuzUposamo "PCIHICHHE MPAKTHKO
XUMHYCCKYHO OPHUCHTHPOBAHHBIX
AJIKA/INEHbI, AJTKHHbI. YIJ1€BOIOPO/IbI: HH(OpMALHIO,
aJIKeHl)I, MMOoJIy4a€Myr0 M3 PpPa3HbIX ajat
HMCTOYHHKOB (CMU, | -mpakTudeckas pabora
aJIKa/IHEeHbI, WnTtepHer u 1p.);
- cghopmuposanrocmo

ajJkuHbl (13+2)4.

Tema 6.

VMEHUU.  OCYWecmesims
YeneHanpasienHblll NOUCK
Xumu4eckou uHgopmayuu
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I'anorennpousBoa
HbIe
yIJIeBOJOPOA0B

(44).

8 PAa3IUYHbIX UCMOYHUKAX
(HayuHas u  yuebHo-

HayyHas qumepamypa,
CMU, Unmepnem u 0p.),
KpUmuyecku
AHATUZUPOBATD
XUMUYECKVIO
ungopmayuro,
nepepabamvieames €€ u
UCNONb308aMb 8
coomeemcmeuu c

NOCMABNEHHOU  YUeOHOU
3a0ayetl

- cpopmuposannocme
YMeHUil nposoouUms
BBIYUCIICHUSI 10
XUMHAYECKHM ypaBHEHHSIM
(Maccel, 00béMa,
KOJINYECTBA HCXOIHOTO
BEIIIECTBA UJIU NMPOYKTa
PEaKIiH MO N3BECTHBIM
Mmacce, 00bEMYy,
KOJINYECTBY OJTHOTO U3
UCXOJIHBIX BEILECTB MIIN
IPOAYKTOB PEAKIIIH);

- chopmuposanrocmo
VMeHUI UCNONb3068aMb
XUMHYECKYIO CUMBOJIHKY
JUISL COCTaBIICHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BépHyTOH,
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COKpaIEHHON) hopMyIT
OpPraHUYECKUX BEIIECTB U
YPAaBHEHUN XUMUYECKUX
peakuui; useomasiusams
MO/JIEIT! MOJIEKYT
OpPraHMYECKUX BEILECTB
JUTSL WILTFOCTPAIMU UX
XUMHYECKOTO U
IPOCTPAHCTBEHHOT'O
CTpOCHHS,

- cghopmuposannocmo
VMeHUll yCMaHasIueams
NPUHA/IICKHOCTD
U3YYEHHBIX OpPraHUYeCKHUX
BEIIIECTB 110 UX COCTABY U
CTPOECHHUIO K
OIPEIEIIEHHOMY
KJ1accy/Tpymnmne
COCIMHEHU N
(yrneBoaopo/sl,
KHCIIOPOJI- U
a3zoTco/eprKalue
COCMHEHUS,
BBICOKOMOJIEKYJISIpHBIE
COCIMHEHMUS); 0a8amsb UM
Ha3BaHUS 110
cUCTeMaTHYeCKOn
Homenknarype (IUPAC), a
TaKXe MPUBOAUTH
TPUBHAIbHBIC HA3BAHUS
OTJENBHBIX OPTraHUYECKUX
BEIECTB (ITHIICH,
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MPOIUJICH, alleTHJICH,
STUJICHTTIUKOJIb,
TIIALEpyH, (EeHOII,
dbopmanbaerua,
aleTalbIeTHI,
MypaBbHUHAsI KHCIIOTA,
YKCyCHasl KUCIIOTa,
OJICMHOBAs KUCJIOTA,
CTeapuHOBAs KUCIIOTA,
III0K03a, PPYKTO3a,
Kpaxmal, [eJUTF0JI03a,
TJIMITMH);

(2+1)u

Tema 4. ApomaTH4YecKue yriieBoA0OpPoabl

(8+1)u

bu6mmoreka [IOK
https://lesson.edu.ru/
904/10

- chopmuposannocms
VMeHUll Kpumu4ecKku
aAHanu3Upo6amo
XHMHUYECKYIO
UH(OPMALIHIO,
HOJTY4aeMyI0 U3 Pa3HBIX
ucrounnkoB (CMU,
Wutepner u ap.);
cpopmuposannocmo
VMEHUIL: OCYuwecmenime
YenenanpasieHtblll NOUCK
Xumuueckou ungopmayuu
8 PA3NIUYHBIX UCTNIOYHUKAX
(nayunas u yuebHo-
HayuHas 1umepamypa,
CMU, Unmepnem u op.),
KpUMu4ecku
AHanU3UpO6amo
XUMUYECKVIO
unghopmayuro,

-YCTHBIN OIIPOC
-pelieHue 3a1a4
-TEMaTU4ECKOe

TECTUPOBAHUE
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nepepabamvléams eé u
UCNOIbL308aMb 8
coomeemcmeuu ¢
NOCMABIEeHHOU YYeOHOU
3a0auyell

- chopmuposannocmo
VYMeHUL npo8ooUuns
BBIUMCJICHUSI 110
XUMHUYECKUM YPaBHCHUSIM
(maccel, 00béMa,
KOJIMYECTBA UCXOHOTO
BEIIIECTBA WU MPOAYKTa
peaKIuu 10 U3BECTHBIM
macce, 00bEMy,
KOJIMYECTBY OJHOTO U3
UCXOJHBIX BEIECTB WU
IPOAYKTOB PEAKIIIH);

- cghopmuposannocmo
VMeHUll yCMaHasIueams
MIPUHAJIC)KHOCTh
U3YYEHHBIX OpPTraHUYeCKHUX
BEIIIECTB I10 X COCTaBY H
CTPOEHUIO K
OIPENIEIIEHHOMY
KJ1accy/Tpymime
COCTUHEHUN
(YrieBogoposl,
KHCIIOPOJI- |
a30TCOJepIKaIIIHe
COCJTUHEHMUS,
BBICOKOMOJIEKYJISIPHBIE
COCTMHEHMUS); 0a8amb UM
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HA3BaHUSA 110
CUCTEMAaTUYECKOM
Homenknarype (IUPAC), a
TaK)Ke MPUBOIUTD
TPUBUAIbHEIC HA3BAHUS
OTJIIbHBIX OPraHUYECKIX
BEIECTB (ITUJICH,
MPOMUJIEH, alleTUJIEH,
STHJICHTJINKOJb,
TIHIEpUH, (HEHO,
dbopmanberu,
areTanbaeru/,
MypaBbHUHAS KHCIIOTA,
YKCyCHasl KUCIIOTa,
OJICMHOBAsSI KUCIIOTA,
CTeapuHOBAs KUCIIOTA,
IJII0K03a, PpyKTO3a,
Kpaxmall, IeJUTI0JI03a,
TJIMITAH);

- cghopmuposannocmo
VMeHUl XapaxKmepu3o8ams
COCTaB, CTPOCHHUE,
dusnueckue u
XMMHYECKHUE CBOMCTBA
TUTTUYHBIX
IIPEICTABUTENIECH
pa3IMYHBIX KJIACCOB
OpPTaHHYECKUX BEIIECTB
(MetaH, 3TaH, YTHIIEH,
MIPOTTHJICH, alleTHIICH,
Oyraauen-1,3,
MetmiOyTaanen-1,3,
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O€H30J1, METAHOJ, STAHOJL,
ATHJICHTIIUKOJIb,
TIIALEpyH, (EeHOII,
areTanbIerus,
MypaBbUHAs U YKCYCHAast
KHCJIOTHI, TJIFOK03a,
Kpaxmal, [eJUTF0JI03a,
AMHHOYKCYCHasl KHCJIOTa);
UNTIOCIPUPOBAMb
TCHETUYECKYIO CBSI3b
MEKIY HUMH
YPaBHCHHSIMHU
COOTBETCTBYFOIIHX
XUMHUYECKHX PEaKIuii ¢
UCIIOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYIT;

cgpopmuposannocme
VMeHUll Xapakmepuso8amby
cocmas, cmpoetue,
Quzuueckue u XumuyecKkue
CBOUCMBA MUNUUHBIX
npedcmasumerei
PA3UYHBIX KIACCO8
OP2AHUYECKUX BelUeCmE:
ANIKAHO8, YUKILOATIKAHOB,
AIKeHO8, ANKAOUEHO8,
ANIKUHO8, APOMAMUYECKUX
Y271e8000p0008, CHUPMOS,
anb0e2ud0s, KemoHos,
KApOOHOBLIX KUCTIOM,
APOCMBIX U CLONCHBIX
ahupos, sHcupos,
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HUMPOCOeOUHEeHUU U
AMUHOB, AMUHOKUCIOM,
benxos, y2neeo008 (MOHO-,
Ou- U NOIUCAXAPUO0B);
UNTIOCIPUPOBAMb
2EHEMUUECKYI0 CB513b
MedHcoy HuMU
VpasHeHusMU
COOMBEMCMBYIOUUX
XUMUYECKUX peakyull ¢
UCNONb308AHUEM

CMPYKMYPHBIX POPMYIL,

2y

Tema S. IlpupoaHbie HCTOYHUKH YIJI€BOIOPOI0B

U UX nepepadoTka

(4+2)u

bubmuoreka [JOK
https://lesson.edu.ru/
904/10

- cchopmuposanrocms
VyMeHutl cobnooams
npasuia SK0JI0TUYECKU
1[eJIECO00Pa3HOTO
MOBE/ICHUS B OBITY U
TPYAOBOM AEATEILHOCTH B
LEJSAX COXPAHEHHS CBOETO
370pOBbS U OKPYKAIOIIEH
MPUPOTHOMN CpeIbl;
0CO3HABamMb ONACHOCTH
BO3JICCTBUS Ha )KUBBIC
OpTaHU3MBI
OnpeACIEHHBIX
OpPTaHUYECKUX BEIIECTB,
MOHUMAsl CMBICIT
nokazaresns [IK
(mpenenbHOM T0MYyCTUMOMA
KOHIICHTPAIINH ), HOSACHAMDb
Ha MPUMeEpPax CrocoObl

-YCTHBIN OITPOC
-pa3zpabota pedeparos

10 TEMEC
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YMCHBIIICHUS U
PEIOTBPALICHUS X
BpPEIHOT'O BO3JICUCTBUS Ha
OpraHH3M YeJIOBEKa,
aHAIU3UPOBAMb
yenecooopasHocms
npuMeHenusl
Op2aHU4ecKux eeujecms 8
NPOMBIUULEHHOCIU U 8
ObIMY ¢ MOUKU 3peHUs
COOMHOUIEHUSL PUCK-
nonb3a
- cchopmuposanrocmo
VMeHUs XapaKmepuzoeambo
UCTOYHUKHU
YTIEBOJIOPOAHOTO CHIPBS
(aed T, mpUpPOAHBII T3,
YTOJIb), CIIOCOOBI UX
nepepadoTKu U

IIPaKTUYECKOE
IMPUMCHCHUC ITPOAYKTOB
nepepadoTKy;
Pa3znen 3. Kuciiopoacoaep:kaime Oprann4ecKkue
coequnenus (12 4)\(364)
kL Tema 6. Cniuprol. DeHou Tema 7. Cnuprol. |94 bubnuorexa [IOK - chopmuposannocme -IIpaKTHYeCcKast paboTa
https://lesson.edu.ru/ | ymenuii kpumuuecku VCTHBIH OMDOC
DeHoJ 904/10 AHATU3UPOBAMb y p

XUMHYCCKYHO -TeMaTH4YeCKUI
nHpopmanuio, TPCHUHT

MOJIy4aeMyI0 U3 Pa3HbIX
nucrouHukoB (CMU,
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Wurepuer u np.);
chopmuposarnHocmo
VMEHUIL: 0CyuWecmensims
YeneHanpasienHblil NOUCK
Xumuueckou ungopmayuu
8 PA3IUYHBIX UCHIOYHUKAX
(hayunas u yuebHo-
HayyHas 1umepamypa,
CMU, Hnmepnem u op.),
KPUMUYeCcKu
aHaIU3UpPOBams
XUMUYECKVIO
unghopmayuro,
nepepabamuviéams eé u
UCNONL306AMb 8
COOMEEemMcmeuu ¢
NOCMAsBIeHHOU YUeOHOU
3a0ayetl
- chopmuposannocmo
VMeHUll YCMaHaenueams
MPUHAJICKHOCTD
W3YYCHHBIX OpPTraHUYIEeCKHX
BEIIIECTB I10 X COCTaBYy H
CTPOCHHIO K
OIPEIEIEHHOMY
KJIaccy/rpymre
COCIMHEHUN
(yrineBomopo/ibl,
KHUCTIOPOJI- U
a30Tco/IepIKaIne
COETUHEHMUS,
BBICOKOMOJICKYJISIDHBIC
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COCIMHCHHUS); 0a68amb UM
Ha3BaHHUS 10
CHCTEMaTHUYECKOI
nomenkiarype (IUPAC), a
TaK)Ke TPUBOIUTH
TPUBHUAJILHBIC HA3BAHUS
OTJICTBHBIX OPTaHUIECKIX
BEIIECTB (ITHIICH,
MIPOIUJICH, alleTHJICH,
STUJIEHTJIUKOb,
TIIALEpHH, HEHOIT,
dbopmanbaerum,
aleTalbIeTuI,
MypaBbUHas KHCIIOTA,
YKCyCHasl KUCIIOTa,
OJIEMHOBAs KMCJIO0TA,
CTCapUHOBAs KUCIIOTA,
III0K03a, PpyKTO3a,
KpaxmaJi, 1eJUTJ103a,
TJIMITAH);

- chopmuposannocmo
VMEHULl Xapakmepuzoeams
COCTaB, CTPOEHHUE,
¢buznueckue u
XHMHYECKHUE CBOMCTBA
TUIIAYHBIX
npecTaBuTeNen
Pa3IUYHBIX KJIACCOB
OpPTaHUYECKUX BEIECTB
(mMeTaH, 3TaH, STUJIEH,
MPOMUIICH, alleTHIIEH,
Oyraamen-1,3,
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MeTmI0yTaaueH-1,3,
OEH30I1, METaHOJI, TaHOI,
ATUJICHTJIUKOJIb,
TIHIEpUH, (HEHO,
areTanbIerus,
MypaBbHHAs U YKCyCHas
KUCJIOTHI, TIII0K03a,
Kpaxmall, IeJUTI0JI03a,
aMUHOYKCYCHasl KUCJIOTa);
UTIOCIMPUPOBAb
TCHETUYECKYIO CBSI3b
MEXITY HUMH
YpaBHEHHUSMHU
COOTBETCTBYIOIIUX
XUMUYECKHUX PEAKLUN C
UCIIOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYIT;
cpopmuposannocme
VMEHULl Xapakmepuzoe8amby
cocmas, cmpoetue,
Quzuueckue u XumuyecKkue
CBOUCMBA MUNUYHBIX
npeocmasumerneti
PA3IUYHBIX KIACCO8
OP2AHUYECKUX BeUeCME:
AIKAHO8, YUKILOATIKAHOB,
ANIKEHO8, AIKAOUEHO8,
ANIKUHOB, APOMAMUYECKUX
1211e8000p0008, CNUPMO8,
anLoe2uodos8, KemoHos,
KapOOHOBbIX KUCIOM,
APOCMBIX U CLONCHBIX

82




a¢hupos, Jncupos,
HUMPOCOeOUHEeHUU U
AMUHOB, AMUHOKUCIOM,
benkos, yeneeo0o6 (MOHO-,
Ou- U NOIUCAxXapuoos);
UTIOCIMPUPOBAMb
2eHemU4ecKyo C63b
MedxHcOy HUMU
VpasHeHuAMU
COOMBEMCMBYIOUUX
XUMUYECKUX peakyull ¢
UCNONb308AHUEM

CMPYKMYPHBIX POPMYIT,

Tu

Tema 7. Anbaeruabl.
Kap0OoHoBbIe KHCJIOTHI.

CJ1o:xkHbIC 3PUPBI

Tema 8.
AJbIeruabl.
KapOonoBbie

KHCJIOTHI.
Cio:xxHble 3GUpHbI.

Kupsbi

214

bu6mmoreka [IOK
https://lesson.edu.ru/
904/10

- chopmuposannocmo
YyMeHuti cobnooams
npasuna MoJIb30BaHUS
XMMHUYECKOH TTOCYI0H U
1a00paTOPHBIM
000pyI0BaHUEM, A TAKKE
paBuiia 00palleHus ¢
BEIIIECTBAMHU B
COOTBETCTBUHU

C MHCTPYKIHSAMHU MO
BBITTOJIHEHUTO
1a00paTOPHBIX
XHUMHUYECKHX OIBITOB;

- chopmuposanHocms
VMeHUll Xapaxkmepuzoeaman
COCTaB, CTPOCHUE,
buznueckue u
XMMHUYECKHE CBOWCTBA

-paKkTUyeckas pabora
-TEMaTU4YECKOe
TECTUPOBAaHUE
-pelIeHne MPaKTUKO-
OPHUCHTHPOBAHHBIX
3a1a4

-YCTHBIHN OIIPOC

-IpoBepOYHas pabora
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TUIUYHBIX
npecTaBUuTENCH
Pa3TUYHBIX KJIACCOB
OpPraHUYECKUX BEIIECTB
(metaHn, 3TaH, STUJIEH,
MIPOITHJICH, alleTUJICH,
Oyraauen-1,3,
MeTuI0yTaaueH-1,3,
OCH30JI, METAHOJI, TAHOII,
STHJICHTJIUKOJIb,
TIIALEpHH, HEHOIT,
alleTallbACTHI,
MypaBbHUHAS U YKCYCHAasI
KHUCJIOTBI, TJIFOKO03a,
KpaxmaJl, eJUTI0J103a,
aMUHOYKCYCHasl KUCIIOTa);
UTLTIOCMPUPOB8AMb
TCHETHYECKYIO CBSI3b
MEX1y HUMH
YpaBHCHHUSIMH
COOTBETCTBYIOIINX
XUMUYECKHUX PEAKIUN C
HCITOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYyI;
chopmupogannocms
VMEHULl Xapakmepuzoeams
cocmas, cmpoetue,
Qusuueckue u xumuiecxue
Cce0UCMBa MUNUYHBIX
npeocmasumereu
PA3TUUHBIX KIACCO8
OP2aAHUYECKUX BeUeCE:

84




ANIKAHO08, YUKIIOAIKAHOB,
ANIKEeHO8, AIKAOUEHO8,
ANIKUHO8, APOMAMUYECKUX
Y21e8000p0008, CHUPMOS,
anb0e2uoos, KemoHos,
KapOOHOBLIX KUCTIOM,
NPOCMBIX U CLOHCHBIX
aghupos, scupos,
HUMPOCOeOUHeHUU U
AMUHOB, AMUHOKUCIOM,
benkos, yeneeo0006 (MOHO-,
Ou- U NOAUCAXAPUO0B);
UNLTIOCIPUPOBAb
2EHEMUUECKYI0 CB513b
MedxHcOy HUMU
VpasHeHusMU
COOMBEMCMBYIOUUX
XUMUYECKUX peaKyull ¢
UCNONb308AHUEM

CMPYKMYPHBIX POPMYI,

2y

Tema 8. YrieBoabl

Tema 9. YrieBoabl

64

bu6mmoreka [JOK
https://lesson.edu.ru/
904/10

- cihopmuposannocms
YyMeHull cobnrodams
npasuia MoJIb30BaHUS
XUMHYECKOHU MOCY0N U
1a00paTOPHBIM
000pyI0BaHUEM, a TAKKE
IpaBuia OOpaIEHUS C
BEIIECTBAMH B
COOTBETCTBUHU

C MHCTPYKITUSMH 10
BBITIOJTHEHHUIO

-YCTHBIN OIIPOC
-TEMaTU4ECKOe
TECTUPOBAHUE

-pakTHyeckas pabora
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71a00paTOPHBIX
XHMHYECKHUX OIBITOB;
- chopmuposannocmo
VYMEHULl Xapakmepuzoeams
COCTaB, CTPOCHHUE,
buzndeckue u
XHUMHYECKHUE CBOMCTBA
THITUYHBIX
IIPEICTaBUTENICH
pPa3JIMYHBIX KJIACCOB
OpPTaHHYECKUX BEIIECTB
(MeTaH, 3TaH, STUJICH,
MIPOTUJICH, alleTHJICH,
Oyraauen-1,3,
MeTIIOyTaTueH-1,3,
OCH30JI, METaHOJI, TAHOI,
STHJICHTJIUKOJIb,
IIALEpHH, (EeHOIT,
alleTallbACTHI,
MypaBbUHAS U YKCYCHAast
KHUCJIOTBI, TJIFOKO03a,
Kpaxmal, IeJUTF0JI03a,
aMUHOYKCYCHasl KUCIIOTa);
UTLTIOCMPUPOBAMb
TeHETUYECKYIO CBSI3b
MEXTy HUMH
YpaBHEHUSIMH
COOTBETCTBYIOIIIUX
XUMHYECKHUX PEaKIHii ¢
HCIIOJIE30BAHHEM
CTPYKTYPHBIX (hOpMYIT;
cghopmuposanHocmo
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VMeHUll Xapakmepu3o8amby
cocmas, cmpoetue,
Qusuueckue u xumuyecKkue
CBOUCMBA MUNUYHBIX
npeocmasumerneu
PA3IUYHBIX KIACCO8
OP2AHUYECKUX BeUeCME:
ANIKAHO8, YUKILOATIKAHOB,
ANIKEeHO8, ANKAOUEHO8,
ANKUHOB, APOMAMUYECKUX
Y271e8000p0008, CHUPMOS,
anLoe2uodos8, KeMmoHos,
KapOOHOBbIX KUCIOM,
APOCMBIX U CLONCHBIX
aghupos, scupos,
HUMPOCOEOUHEHUU U
AMUHOB, AMUHOKUCIOM,
benkos, yeneeo006 (MOHO-,
OU- U NOIUCAXAPUO0B);
UNLTIOCMPUPOBAb
2EHEMUUECKYI0 CB513b
MexHcOy HUMU
VPasHeHUusMU
COOMBEMCMBYIOUUX
XUMUHECKUX Peakyull ¢
UCNONb308AHUEM

CMPYKMYPHBIX POPMYIT,

Pa3znen 4. Azorcoaeprxaniue OpraHuyecKue

coequuenus (3 4)\(94)
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RE

Tema 9. AMUHBI.

AMMHOKHUCJI0THI. Beiiku

Tema 10. AMUHBI.
AMWHOKHUCJIOTHI.

beaxku

9y

bu6mmoreka [JOK
https://lesson.edu.ru/
904/10

- cthopmuposannocms
VMeHUU 81a0embn
CHCTEMOM 3HAHMH 00
OCHOBHBIX METOJaX
HAy4HOT'O ITO3HAHWS,
UCTIOJIb3YEMBIX B XUMUU
MIPU U3YYCHHUH BEIICCTB U
XUMHYECKHUX SBIICHUM

(HaburoIeHKEe, U3MEPEHHE,

IKCIIEPUMEHT,
MOJICTTUPOBAHUE),
UCNOIb306aMb CUCTEMHBIE
XUMHUYECKHUE 3HAHUS JUIS
IIPUHATUS PELICHUN B
KOHKPETHBIX KU3HEHHBIX
CUTYAIIUSX, CBSI3aHHBIX C
BEIIECTBAMH U UX
IPUMCHCHUEM;
chopmupogannocms
81a0eHUsi cucmemou
3HAHULL O
ecmecmeeHHOHAYYHbIX
Memooax no3HaHus —
HabI00eHUU, UMEPEHUU,
MOOenuposaHu,
9KCnepumenme
(peanvHom u
MbICTIeHHOM) U YMEeHUs
NPUMEHAMb SMU 3HAHUA,
chopmuposannocmo

-YCTHBIN onpoc
-TpaKTHyecKas pabora
-peleHue MpaKkTUKo-
OpPUEHTUPOBAHHBIX

3a1a4
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VMeHUs NPUMEHSAMb
OCHOBHble onepayuu
MbICTUMENbHOU
oesasmenbHOCmU — AHANU3
U cunmes, cpasHeHue,
0bobwenue,
cucmemamusayuio,
8blAB/IeHUE NPUYUHHO-
CIeOCMBEHHbIX C8A3el —
OJ151 U3YUeHUsL CBOUICMEB
seuecme U XumMu4eckux
peaxyuti,

- chopmuposannocmo
VMeHUll yCMaHasIueams
MIPUHAJICKHOCTD
U3YYEHHBIX OpPraHUYeCKHUX
BEIIIECTB I10 X COCTaBY M
CTPOCHUIO K
OnpeAcIEHHOMY
KJIaccy/rpymre
COE€TUHEHUI
(yrineBomopo/ibl,
KHUCITIOPOJI- U
a30TCOo/IepKAIIIe
COCAUHCHMUS,
BBICOKOMOJICKYJISIPHBIC
COCTMHECHMUS ); 0a68amb UM
Ha3BaHUS 110
CHCTEMaTUYECKOM
nomenknarype (IUPAC), a
TaK)Ke TMPUBOIUTH
TPUBUAIbHBIC Ha3BAHUS
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OTJICTBHBIX OPTaHUIECKUX
BEIIECTB (ITHIICH,
MPOTUJICH, alleTHJICH,
STHJICHTIIUKOJIb,
TIIALEpyH, (EeHOII,
dbopmanbaerum,
areTanbIeT U/,
MypaBbHHAsI KACIIOTA,
YKCyCHasl KUCIIOTa,
OJICMHOBAs KUCJIOTA,
CTCapUHOBAs KUCIIOTA,
TIII0K033, PPYKTO3a,
Kpaxmal, [eJUTF0JI03a,
TJIMITAH);

Pa3zned. 5. BeicokoMoJieKyJISIpHbIE COeINHEHUSA

(29)\(61)

Tema 10. Il1acT™Macchl.

Kayuyku. BosiokHa

Tema 11.
Beicokomouiekyast

PHBIC COCAUHECHUA

bu6mmoreka [JOK
https://lesson.edu.ru/
904/10

c(hOpMUPOBAHHOCTh
IIPEICTABIICHUN: 0
XUMHYECKON
COCTABJISIFOLIEN
€CTECTBEHHOHAYYHOU
KapTUHBl ~ MHpa,  pOJHU
XUMHH B MIO3HaHUU
ABJICHUM  NIPUPOABI, B

dbopmMHupoBaHUU
MBIIUICHUSI W KYJIBTYPHI
JINYHOCTH, eé
GyHKIIMOHATBHON
I'PaMOTHOCTH,
He00X0INMOI TUTS

-YCTHBIN OIIPOC
-paKkTUyeckas pabora
-TeMaTU4YeCKoe

TECTUPOBAHUC
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pPCIICHUA MPaAKTUICCKUX
3a1a4 M DKOJOTMYECKHU
000CHOBAHHOTO
OTHOLIEHHA K  CBOEMY
30POBBIO U INPUPOJHOU
cpene;

- cpopmuposannocme
YyMeHull e1a0emv
CUCTEMOM  3HaHMK 00
OCHOBHBIX METOAax
HAYYHOTO MO3HAHUS,

UCIIONB3YEMBIX B XUMHUU
pH W3yYEHUU BEUICCTB U
XUMHYECKHUX SBIICHUN
(mabmroneHue, U3MEpeHue,
9KCIIEPUMEHT,
MOJICJIUPOBAHUE),
UCNONb308aMb CUCTEMHBIC
XUMHUYECKHE 3HaHUS JUIs
IPUHATUSA  pPEIICHUHA B
KOHKPETHBIX  KHU3HEHHBIX
CUTYaIlUsX, CBSI3aHHBIX C

BEIleCTBaMM H 1504
MIPUMEHEHUEM;
chopmupogannocms
enaoenus cucmemoti
SHAHUU o)

ecmecmeeHHOHAYYHbIX
Memooax — NO3HAHUSL ——
HabM0O0eHUl, UMepPeHUU,
MOOenuposaHu,
9KCnepumMeHme
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(peanvrom u
MbICIEHHOM) U YMeHUs.
NPUMEHAMb MU 3HAHUSL,

chopmuposannocme
VyMeHus. npUMeHIMb
OCHOBHbLE onepayuu
MbICTUMENbHOU
0essmenbHoOCmuU — AHAAU3
u  cummes,  CpaeHeHue,
0bobwenue,
cucmemamuzayuro,
gblsGNeHUe NPUYUHHO-

CNeOCMBEHHbIX C853ell —
0Nl U3yYeHusi  Ceolcma
gewecme U  XUMUYECKUX
peaxyuti,

Paznen 6%. UTtorosoe nosropenue (14)\(54)

1P

HNToroBasi KOHTPOJIbHAS

padora 3a kypc 10 kaacca

1P

bu6mmoreka [IOK
https://lesson.edu.ru/
904/10

- cipopmuposannocme
VMeHUll XapaKmepuzo8ams
COCTaB, CTpOEHHE,
dusnueckue u
XUMUYECKHE CBOMCTBA
TUIHYHBIX
IIPEICTABUTENIEH
Pa3INYHbIX KJIACCOB

OpPraHUYeCKHX  BEIISCTB
(MeTaH, 93TaH, OTHIIEH,
MIPOITHIICH, aleTuiIeH,
Oyraauen-1,3,
MeTmiOyTaaueH-1,3,

-KOHTpOJIbHAs paboTa

92
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O€H30JI, METAHOJ, JTAHOI,
ATHJICHTIIUKOJIb,
[JIMLIEPHH, dbenon,
areTanbIerus,
MypaBbUHasE M YKCyCHas
KHCJIOTHI, TIII0KO03a,
Kpaxmari, EJUTI0JI03a,
AMHHOYKCYCHasi KHCIIOTa),
UNTIOCIPUPOBAMb
TCHETUYECKYIO CBSI3b
MEXTY HUMH
YPaBHCHHSIMHU
COOTBETCTBYFOIIHX
XUMHYECKHX pEeaKIuil ¢
UCIIOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYIT;
cgpopmuposannocme
VMeHUUl Xapaxkmepuzo8ams
cocmas, cmpoenue,
Qusuueckue u xumuieckue
ceolicmea MUNUYHBIX
npedcmasumerei
PA3UUHBIX KIACCcos
Op2aHUYECKUX — 8eujecms:
ANIKAHO8,  YUKIOAIKAHOS,
AIKEeHO8, AIKAOUEHO8,
ANIKUHOB, APOMAMUYECKUX
Y211e8000p0008, CHUPMO8,

anb0e2uoos, KEemoHoe,
KapOOHOBbIX Kuciom,
NPpoOCMuIX U CLONCHBIX
aghupos, JHCUPO8,
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HUMPOCoeOuHeHUl u
AMUHO8,  AMUHOKUCIIOM,
benxos, y2ne60008 (MoHO-,
ou- u NoaUCAxXapuoos);
UNTIOCIPUPOBAMb
2EHEeMUYeCKyH0 C8513b
Mmedcoy HUMU
VpasHeHusMU
COOMBEMCmMBYIOUUX
XUMUYECKUX — peakyuii ¢
UCNONb308AHUEM
CMPYKMYPHBIX POPMYI,

- cgpopmuposannocme
YMeHull npoeooums
BBIUMCIICHUS o
XUMHYECKHM YPaBHECHUSIM
(maccpl, 00BEMa,
KOJINYECTBA  MCXOJIHOTO
BEIIECTBA WJIM MPOAYKTa
peaknuu 1O H3BECTHBIM
Mmacce, 00BEMY,
KOJIMYECTBY OJHOTO W3
UCXOIHBIX BEIIECTB WU
IPOAYKTOB PEAKIIIH);

- cpopmuposannocme
YMeHus npuUMeHsmo
IIOJIOXKEHUS TEOPUHU

CTPOCHHUSI  OPraHUYECKUX
Beniects A. M. bytneposa
JUTSt OO0BSICHEHH S
3aBUCHUMOCTH CBOICTB
BEIIECTB OT UX COCTaBa U
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CTPOCHHS; 3aKOH

COXpaHEHHUS Macchbl
BEIIICCTB;

- e1adeHue - CUCTEMOM
XUMHYECKHUX 3HAHUIA,
KOTOpast BKJIIOYAET:
OCHOBOIIOJIATAI0IINE
MOHSTUSA (XUMUYECKHI
AJIEMEHT, aToM,
JJMIeKTpOHHAas  0000YKa
aToMma, MOJIEKYJIa,
BaJICHTHOCTb,
ANEKTPOOTPHUIIATEILHOCTb,
XUMHYECKast CBSI3b,
CTPYKTypHas dopmyna
(pa3BépHyTas u
COKpaliéHHas), MOJIb,
MOJISIpHAs Macca,
MOJISIPHBIN 00BEM,
YIJIEPOIHBIN CKEJIET,
GbyHKIIMOHATBHAS TpYyIIa,
paaukan, HU30MepHs,
U30MEPHI,
TOMOJIOTHYECKUN pan,
TOMOJIOTH, YTJIEBOJAOPOIBI,
KHCIIOPO/I- "
a30TcoJepIKaIIne
COCTUHEHMUS, MOHOMED,
oJmMep, CTPYKTypHOE
3BEHO,
BBICOKOMOJIEKYJISIPHBIE

COEIMHEHUS); TEOpUHU U
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3aKOHBI (T€OpUsl CTPOEHUS
OpPraHMYECKUX BEILECTB A.
M. byrtnepoBa, 3aKOH

COXpaHEHUS MAacChl
BEIIIECTB);
3aKOHOMEPHOCTH,
CUMBOJINYCCKHU SI3BIK
XHMHH;
MHPOBO33PECHUECKHUE
3HAHUS, JIeKaIye B
OCHOBE MMOHUMAaHUS
MIPUYUHHOCTH H

CHUCTEMHOCTH XUMHUYECKUX
SIBJICHUM,
dakrosornueckue
CBEICHHMSI O CBOICTBAX,
COCTaBe, TMOJYyYEHUH U
06e30macHOM
UCIIOJIb30BaHUU
BaKHEUIITHUX
OpraHWYECKUX BEUIECTB B
ObITYy W  TIPAKTHUECKOH
JeATEIbHOCTH YETIOBEKA;

1 u B Heaes10, Bcero 35 u,
U3 HUX 3 4 — pe3epBHOE

Bpems

3 4 B HeeNI0,
Bcero 105 y,
u3 HuX 10 vy —

pe3epBHOE BpeMs
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IPEIMETA «XUMUSA»

11 KUIIACC «OBIIAAA U HEOPT'AHUYECKASA XUMMUSA»

ba3oBbiii ypoBens (1 yac) Yriay0aéHHblii yPOBEHb JJIeKTPOHHbIE Cnucoxk UTOroBbIX Cmnoco0
(1+24aca) (uu¢posbie) IVIAHUPYEMBbIX OLICHKHU
o0pa3oBaTe/IbH | pe3yJbTaTOB C HUTOTOBBIX
Koui-Bo Koi-Bo
ble pecypchbl YKa3aHHeM 3TaloB UX IUIAHUPYEMBbIX
4acoB Pa3nes 1. Teopernyeckue 0CHOBbI XMMHH 4acoB (popmupoBanus pe3yIbTaToB
(124\36 1)
3y Tema 1. Ctpoenune aroma. Ilepuoanveckuii (8 +1) u | bubnorexa LIOK - cghopmuposanHocme ymMeHull | -yCTHBIA OTPOC

3aKOH U
Hepno;mqecxaﬂ CUCTEMAa XUMHYIECCKUX

3jemenTOB /I. . MenaesieeBa

https://lesson.edu.ru/
904/10

xapakmepuzoeambu
AJIEKTPOHHOE CTPOEHUE aTOMOB
XMUMHUYECKUX 3JeMeHToB 1—4
[IEpUOJIOB IIepnonnueckoin
CUCTEMBI XUMHYECKHX
anemenToB JI. 1. Menpeneena,
UCIIONB3Ysl TOHATHS «S-, P-, d-
AIEKTPOHHbBIE opburamm,
«QHEPreTU4eCcKHe YPOBHUNY;
00vsACHAMb ~ 3aKOHOMEPHOCTH
U3MEHEHHUS CBOIICTB

-TEMaTU4eCKOe
TECTUPOBAaHUE
-pabora ¢ ITICXD
J.. Menneneena
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XUMHUYECKUX JJIEMEHTOB U HX
COCIMHEHHWH 110 TepHojaaM |

rpymnmam Ilepunonnueckon
CHCTEMBI XUMHYECKHX
anemeHToB /1. . Menpeneena,
«OCHOBHOE u
8030VHCOEHHOE
9Hepeemu4eckue - COCMOAHUS
amomay, 00bACHAMb
3GKOHOMEPHOCMU — U3MEHEeHUs.
ceoticme XUMUYECKUX

91eMEeHmMO8 U UX COeOUHeHUll
no nepuooam U - 2pynnam
Ilepuoouuecxoii cucmemot /| 1

Memnoeneesa, 8aeHmHubvle
803MOJICHOCIU amomoe
2/IeMEHMO8 Ha OCHO8e

CMpPOeHUsT  UX  IJIEeKMPOHHBIX
obosiouex
- cghopmuposannocms ymeHuil

Packpuléamp CMBICIT
nepuojuyeckoro 3akona /. M.
Meunneneena u
JI€MOHCTPHPOBATH ero
CHCTEMAaTH3HPYIOIIYIO,

OOBSICHUTENbHYIO u

MPOTHOCTUYECKYIO (DYHKIIUY;

- cghopmuposannocms yMeHull
UCNOIb306aMb  XUMHUYECKYIO
CUMBOJIMKY JUISl COCTABJICHUS
(dbopMy BelecTB U ypaBHEHUH
XUMHUYECKUX peaKkIHnii;
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CHUCTEMAaTUYECKYIO
HOMEHKJIATYPY (IUPAC)
Y TPUBHAIILHBIC Ha3BaHUS
OTJICTILHBIX ~ HEOPTaHUYECKUX
BEILIECTB (yrapHblit ras,
VIJIGKUCHIBIA ~ Ta3, aMMHUak,
rameéHas H3BeCTh, HeTali¢Has
W3BECTh, ITIUTHhEBAs COMA, TUPUT
M Ip.);

- enaoenue CHCTEMOM
XUMHUYECKUX 3HAaHUH, KOTOpas
BKJIFOYAET:
OCHOBOITOJIATralOIIE ITOHSATHS
(XMMHYECKUH D3JIEMEHT, aToM,
u30TOM, S-, P-, d-3JIEKTPOHHBIC

opburanu aTOMOB, UOH,
MOJIEKYJIA, MOJb, MOJISIPHBIN
00BEM, BaJICHTHOCTD,
JIIEKTPOOTPHULIATEIBHOCTb,

CTEIIEHb OKHUCJICHUS,
XUMHNYECKas CBA3b
(KoBajIeHTHas, HOHHas,

MeTaJIJIN4ecKasi, BOJAOPOJHAs),
KpUCTAJITNYeCcKast pemeéTka,
TUTIBI XUMHYECKHUX PEaKInH,

pacTBop, BJIEKTPOJIUTHI,
HEDJICKTPOJIUTBHI,
ANEKTPOJIUTHYECKAS
IUCCOLHAINs, OKHCJIUTEND,
BOCCTAHOBUTENb, CKOPOCTb
XUMHYECKOU peakuuu,
XUMHYECKOE paBHOBECHE;
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TEOPUHM U 3aKOHBI (Teopus
AJIEKTPOJTUTAYECKOMN
JUCCOLUMAIMY, TTEPUOANIECKHI
3aKOH . . Menneneena,
3aKOH  COXpaHEHUs  MacChl
BEIIIECTB, 3aKOH COXPAaHCHUS U
MpEBpAIICHUs] JHEPTUM MpHU
XHUMHYCSCKHUX peaknusx),
3aKOHOMEPHOCTH,
CHMBOJIMYECKUH SI3BIK XHUMUH,
MHUPOBO33PEHUYECKHE  3HAHUS,
JIeKaIle B OCHOBE ITOHMMAaHHS
NPUYUHHOCTH U CHUCTEMHOCTH

XUMHYECKHX SIBJICHUIA,
(hakToJIOTHYECKUEe CBEIACHHUS O
CBOMCTBaX, COCTaBe,
MOJTyYCHUN 1 O6e301macHoOM

UCIOJIb30BAHUN  BaKHEHIINUX
HEOPraHMYECKUX BEIIECTB B
ObITY u MIPaKTUYECKON
JeSITEIbHOCTH YEJIOBEKA;
coepemeHHble

npeocmasieHuss o CmpOoeHuu
gewjecmea  HA  AMOMHOM,
UOHHO-MONEKYISAPHOM u
HAOMONIEKYIIAPHOM — VPOBHSX,
npeocmasieHus 0 MexaHusmax

XUMUYECKUX peakuud,
mepModuHamuquKux u
KUHemu4ecKux

3AKOHOMEPHOCNIAX ux

NpomexKkaHus, O XUMUYeCKOM
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pasroeecuu, pacmeopax u

OucnepcHvix cucmemax,
gaxmonozuyeckue ceedenus o
ceolicmeax, cocmase,

noayyenuu U  0e30nacHom
UCNONBL306AHUU  BANCHEUUUUX
HEeOp2aHuyecKux eeujecme 8
ovimy u npaKmuyecKou
oesamenbHOCMU yenosexa,
00WUX HAYYHLIX NPUHYUNAX
XUMUYECKO20 NPOU3BOOCMBA,

Tema 2. Ctpoenue Bemecrsa. MHorooopasmue

BeIIECTB

10 g

bubmuorexa [JOK
https://lesson.edu.ru/
904/10

- cghopmuposannocms ymeHuil
onpedensimv  BaJECHTHOCTh U

CTCIICHDb OKHUCJICHUA
XHMHUYCCKUX 9JICMCHTOB B
COCANHCHHUAX pas3Ind4HoOro

COCTaBa;, BHJ XHMHYECKOU
CBsI3U (KOBaJICHTHAas, HOHHa,
METaJIJINYECKas, BOJOPOIHAs)
B COCIMHECHMUSX; TUI
KPUCTAJUTMYECKOU peETKU
KOHKPETHOTO BEIIECTBA
(aTomHas, MOJIEKYJIsIpHas,
WOHHas, MeTaJuIn4yecKas);
XapakTep Cpeasl B BOJHBIX
pacTBOpax  HEOPraHUYECKHUX
COEIMHEHHI;
cpopmuposannocmo

yMeHus 00vACHAMD
3a6UCUMOCTIb ceoticmes
sewecmes om GUOA XUMUUECKOU
CBA3U u muna

-KOHTPOJIbHAS
pabora

-YCTHBIN OIIpOC
-paKkTUYecKas
pabora

-penieHue
IIPAKTHKO-
OpPUEHTUPOBAHHBIX
3a1a4
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KPUCMANIUYECKOU — peuémKu,

0OMeHHbIU u OOHOPHO-
aKyenmopHbwlil MexXaHu3Mbl
006pa306anus KOBAIEHMHOU
CBA3U;

- chopmupo8aHHOCMb YMeHUll
xapakmepuzo8ambu
(onucvieams) obrue
XUMHUYECKHE CBOMCTBA
HEOPTraHNYECKUX BEIIIECTB
pa3IMYHbBIX KJIACCOB;
noomeepiHcoamn
CYIIIECTBOBAHHE TC€HETUYECCKOM
CBSI3U MEXTY
HEOPTraHUYECKUMHU

BEIIECTBAMH C  IIOMOIIBIO
YPaBHEHUN COOTBETCTBYIOIIHNX
XUMHYECKUX PEAKIIUI;

cghopmuposanHocms
VYMeHUs packpwieamo
CYUWHOCMb! OKUCTIUMENLHO-

80CCMAHOBUMENbHBIX pPeaKyull
nOCpPeocCmeom  COCMABIeHUs
9EeKMPOHHO20 OaNaHca >mux
peaxkyuii;, peaxkyuil UOHHO 20
obmena nymém cocmaenenusl
UX MNONHBIX U COKPAWEHHBIX
UOHHBIX YPAGHEeHUU, peaxkyut

2UOponU3a; peaxyutl
KOMNIEeKCO00pa308aHUs. (na
npumepe

2u0p0KCOKOMI’ZJl€KC06 UUHKA U
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ANIOMUHUSA),

- chopmuposaHHOCmb Y MeHUll
YCMaHasueams
MPUHAIIC)KHOCTh
HEOPTraHHUYECKUX BEIIECTB I10
X COCTaBy K OINpeACIEHHOMY
KJIACCY/TPyIIie  COCIUHCHHMA

(mpoctsie BEIIECTBA —
METaJLTBI u HEMETAJLIIBI,
OKCH/[IbI, OCHOBaHUS, KHUCJIOTHI,
amQoTepHbIC TUAPOKCHIBI,
COJIH);

cgpopmuposannocme

VMeHUll:  Klaccuguyuposams.
Heop2anuyeckue eeujecmea no
ux  cocmagy,  Xumuyeckue
peaxyuu no  pasiuyHbIM
npusHaKam (4ucny u cocmagy

peazupyrouux seuyecms,
menioeomy s¢hghexmy peakyuu,
UBMEHEHUIO cmenenetl
OKUCTIeHUs. 971eMEeHMO8,
obpamumocmu, yuacmuio

Kamaauzamopa u m.n.);
CAMOCMOSIMENbHO — 8bIOUPAMb
OCHOBaHUs U Kpumepuu OJis
Kiaccuguxayuu - U3yuaemuix
seujecms u XUMUYECKUX

peaxryuii;

- chopmMuposaHHOCmb Y MeHUll
npoeoouUmy peaxuuu,
TIOJITBEPKTAIOTITHE
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Ka4eCTBEHHBIN COCTaB
pa3siIMYHBIX  HEOPraHUYECKHUX
BEILIECTB; pacnosnasamao
OIBITHBIM yTEM HOHBI,
[IPUCYTCTBYIOLIUE B BOJIHBIX
pacTBOpax  HEOPraHMYECKHUX
BEILIECTB;

- cghopmuposannocmes ymenutl
cocmaeiAme ypaBHEHUS
peakuui pas3IuYHbIX TUIIOB;
[IOJHBIE U COKpallCHHBIC
YpaBHEHUs PEAKUUNA HOHHOIO
oOMEHa, Y4YWTBIBas YCJIOBUS,
IIpU  KOTOPBIX OTH PEAKLUU
UIYT OO KOHIA,

(5+1)u

Tema 3. Xumuuyeckue peakiuu

(17 +1)u | bubauorexa LIOK
https://lesson.edu.ru/
904/10

- cghopmuposanHocmes ymeHus
Kaaccugpuyuposams

XMUMHUYECKHE  peakluu 10
pa3IMYHbIM NpU3HAKaM (4HCITy
U COCTaBy  pearupyromux
BELIECTB, TEIJIOBOMY 3(PdeKTy

peakuuu, H3MEHEHHIO
CTEIeHeN OKHCJICHUS
9JIEMEHTOB, o0paTuMoCTH
peaKHI/II/I, yLIaCTI/IIO
KaTaJlu3aTopa);

- chopmuposannocms yMeHUll
packpuleamau CYILIHOCTH
OKHUCIIUTEILHO-

BOCCTAaHOBHUTCIIbHBIX peaKLlI/Iﬁ
MMoCpeaACTBOM COCTaBJICHUS
QJICKTPOHHOT'O OajaHca JTHX

-YCTHBIN OIIpOC
-IpaKTUYECKUE
paboThI
-J1a0opaTopHbIC
paboThI
-TEeMaTU4YeCKoe
TECTUPOBAHUE
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peaKuuii;

- cgpopmuposannocme

VMeHUtl 00bACHAMb
3aBHCUMOCTh CKOpPOCTH
XUMUYECKOM  peakuuu  OT
Pa3IMYHBIX (bakTopoB;
Xapakrep CMCIICHUS

XUMHUYECKOTO paBHOBECHUS B
3aBUCHUMOCTH OT BHEIIHETO
Bo3neiicTBus  (mpuHIMn  Jle

[laTense);
cghopmuposarnHocmo
ymenus 00BACHAMD

3AKOHOMEPHOCMU NPOMEKAHUS
XUMUYECKUX Peakyull ¢ y4émom

ux oHep2emu4ecKux
Xapakmepucmuk,  xapakmep
U3MeHeHuUs cKopocmu
XUMUYECKOU  pearyuu 8
3a6ucumMocmu  Om pasiudHbIX
gaxmopos, a makoice
xapaxmep cmewyenus
XUMUYECKO20 PAaHO8ecUsi Noo
BAUAHUEM BHEUHUX

6030eticmeuti  (npunyun Jle
Llamenve),

- copmuposanHHocmy ymenul
npo6ooums  BBIYHUCICHUS  C
UCTOJIb30BaHUEM MOHATHUS
«MaccoBasi JIOJISl BEIIECTBa B
pacTBope», 00BEMHBIX
OTHOIIEHUN ra3oB pu
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XUMHUYCCKUX PCAKIUAX, MACCHI
BellleCcTBa WM 00bEMa Ta3oB
Mo HM3BCCTHOMY KOJHUYCCTBY
BEIIIECTBA, Macce WU 00bEMY
OAHOro M3 YYaCcTBYHOIIHMX B
pEaKIMK BEIECTB, TEILIOBOTO
spdekra peakuu Ha OCHOBE
3aKOHOB COXPAaHCHHS MAacChl
BCIICCTB, MpPEBpalllCHUS U
COXpaHEHHS YHEPTHUH;
cpopmuposannocmo

VMeHUs NPOBOOUMb PACHUEMbL:
C UCNONb306AHUEM  NOHSIMULL
maccoeas 0014 eeuecmea 6
pacmeopey U «MOJAPHAS

KOHYyenmpauus», Macceol
sewecmea uiu 006véma 2aza no
U36eCmHomy Koauvecmey

sewecmea, macce uiu 0OvbEMY
00HO020 U3 YUACMBYIOWUX 8
peakyuu ewecmes,; meniooco
aghghexma peaxyuu, 3HaueHus
68000POOH0O20 noxazamens
PACmMBOpo8 KUCIom U ujenoyel
c U36eCmMHOU cmenembio
ouccoyuayuu,; maccol (00véma,
KOIU4ecmed sewecmea)
npooyKma peaxyuu, eciu 00OHO
U3 UCXOOHBIX Beuecms OaHO 8
suoe pacmeopa c
ONpeoenéHHol Maccogoll 0oell
PACMBOPEHHO20 Bewecmed Uil
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oano 6 uzbbimke (umeem
npumecu), o0ou 861X00d
npoOyKma peaxyuu, 00bEMHbBIX
OMHOWLEHUTI 24308,

Pa3nen 2. Heoprannuyeckasi xumus (164\514)

(8+1)u

Tema 4. HemeTaJ1i1bI

29y

bu6nuoreka [IOK
https://lesson.edu.ru/
904/10

-cghopmuposanHocms  ymenutl

NIAHUPOBAMb U BbINOIHAMb
XUMHYECKUN 3KCIIEPUMEHT
(paznosxeHue nepoKcuaa
BOJIOPOJIa B  IPUCYTCTBHH
KaTajlu3aTopa,  OIpeJaesieHue
Cpeabl PacTBOPOB BEILIECTB C
MIOMOILIBIO YHUBEPCAIbHOTO
WHJIUKATOpa, BIIMSIHUE
pa3nuuHbIX  (AKTOpOB  Ha
CKOpPOCTh XUMHYECKON
peakuuy, peaKkuud HOHHOIO
oOMeHa, KaueCTBEHHBIE
peakuuun Ha cynbdart-,

KapOOHaT- U XJIOPH/I-aHUOHBI,
Ha KaTHOH aMMOHWUS; pelIeHne
OKCIIEPUMEHTAIBHBIX 33734 T10
TeMaM «MeTanib» U
«HemeTammb) B
COOTBETCTBUM C TpaBUIIaMHU
TEXHUKU O€30MacCHOCTH IpHU
OOpallleHnu C BeleCTBAMU U
1a060paTOPHBIM

00opy/I0BaHUEM,

npeocmasisims pe3yIabTaThI

-YCTHBI! OIIPOC
-KOHTpPOJIbHAS
pabora

-peleHue
MPAaKTHUKO-
OPHECHTUPOBAHHBIX
3amad
-IIPaKTHYECKas
pabora

-padora c IICXD
. . MenneneeBa
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XUMHYECKOTO  JKCIIEPUMEHTA
B opME 3amuCH ypaBHECHUH
COOTBETCTBYIOIIMX pEaKkUuil u
@opmynuposams BBIBOJBI Ha
OCHOBE ATHX Pe3yJIbTaTOB;
cpopmuposarnHocmo

VMeHUl: CAMOCMOAMENLHO
NIAHUPOBAMb U NPOBOOUND
Xumuueckui 9KCHepuMeHm
(npoeederue peaxkyuti UOHHO20
obomeHa; noomeepicoenue
KAYeCcmeeHHO20 cocmasa
HeopeaHu4ecKux sewecms;
onpeoeeHue cpeovl
pacmeopos seuyecms c
nOMOWbIO UHOUKAMOPOB;
uzyuenue 6GIUAHUA PA3TUYHBIX
¢axkmopos  Ha  cKOpocmb

Xumuueckou peaxyuu;
peuierue IKCnepUMeHMAlIbHbIX
3a0au no memam
«Memannviy u «Hememannwi»)
c cobnooenuem npasu
bezonacnoco  obpawjenus ¢
sewecmeamu u
1a6opamopHuIM

060opydosaHuem,

gopmynuposamo yenb
uccnedosanusl, npeocmasisamo
6  paziudHou ¢opme

pesyibmanibl  9KCnepumenma,
anaiusupoeams U OYEHU6AMb
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Ux 00CMoOBEPHOCMb,

- chopmuposannocms ymenul
cobnrwoamp npasuia
M0JIb30BaHHUS XUMHUUYECKON
nocynoi u  1abopaTOpHBIM
0o0OpymOBaHHEM, a  TaKxke

npaBuia oOparieHus C
BEIICCTBAMH B COOTBETCTBHU
C MHCTPYKIUAMU o

BBITIOJTHEHUIO  JTAOOPaTOPHBIX
XUMHYECKUX ONBITOB;
- cghopmuposanHocmes ymeHul

BblA6JIAIMb XxapakmepHbsle
npusHaxKu I’ZOH}ZI’I’IML?,
ycmanaeaueaniob ux

63AUMOCEBA30, ucnoJjib3oedanio
coomeemcemeyrowue NnoHAmMuUA
npu onucarHuu Heopeanuveckux
sewecme u ux npeepau;eHuﬁ;

8y

Tema 5. MeTaLabl

(21+3)u

bu6mmoteka [IOK
https://lesson.edu.ru/
904/10

-ChOpMUPOBAHHOCIL Y MeHUll
niaHupoeams U 6blNOJIHAMDb
XUMHYECKHI SKCIICPUMCHT
(pa3noxenue HepoKcHUIa
BOJOpPOJa B IIPUCYTCTBUH
KaTanu3aTropa,  OIpeAeieHue
CpeIbl pacTBOPOB BEIIECTB C
MOMOIIBID  YHUBEPCAIHHOTO

HHIUKaTopa, BJINSHUEC
pa3nuuHbIX  (AKTOpPOB  Ha
CKOPOCTh XUMHYECKON

pCakiuu, pCaKounu HOHHOI'O

-YCTHBIN OIPOC
-TEMaTU4eCKOe
TECTUPOBAaHUE
-penieHue
MIPaKTHKO-
OpPUEHTUPOBAHHBIX
3aza4
-TIpaKTHYECKast
paborta

-pabora ¢ ITICXD
. . MenneneeBa
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oOMeHa, KaueCTBEHHEIE
peaknuu Ha cyibdar-,
KapOOHAT- W XJIOPUI-aHUOHBI,
Ha KaTHOH aMMOHWUS; PelICHUE
HKCIEPUMEHTAIBHBIX 33134 I10
TeMam «MeTaibi» u
«HemeTramib) B
COOTBETCTBHUHM C TIpaBUIAMHU
TEXHUKU O€30MaCHOCTH IpHU
oOpalieHuu C BEIECTBAMU U
nabopaTOpPHBIM
o0opy/I0BaHUEM,
npeocmasnisims pe3yabTaThl
XHUMHUYECKOTO  DKCIEPUMEHTa
B opMe 3amuCH ypaBHEHUH
COOTBETCTBYIOIUX PEAKIMHA U
@opmynuposams BBIBOABI Ha
OCHOBE ATHX PE3yJIbTaTOB;
cpopmuposannocme

VMeHUl: CAMOCMOSIMENbHO
NIAHUPOBaAMb U NPOBOOUMDb
Xumuyeckuil 9KCnepuMeHm
(npoeedeHue peaxkyutl UOHHO20
obMmeHa; noomeepicoeHue
KaAyecmeeHHO20 cocmasa
HeopeaHu4ecKux sewecms;
onpeoeneHue cpeobl
pacmeopos seuyecms c
HnOMOUbIO UHOUKAMOPO8;
uzyuenue GIUAHUA PA3TUYHBIX
¢axkmopoé  Ha  cKoOpocmb
XUMU4eckou peaxkyuu;
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PpeuLleHue IKCnepumenmailbrblx

3a0au no memam
«Memannwvry u «Hememannoi»)
c cobooenuem npasu
bezonacrhoco  obpawenus ¢
sewecmeamu u
1abopamopubvim

obopyoosanuem,

Gopmynuposamo yenb
uccne008anus, Npeocmasisimo
6  paziudHou ¢opme

pesyibmamsl  IKCHepUMeHma,
AHATU3UPOBAMb U OYEHUBAMb
UX 00CMOBEPHOCTb,

- cgpopmuposannocms yMeHull
cobooams npasuia
MOJIb30BAHUS XUMHYECKOM
nocyioil W J1abopaTOPHBIM
o0opymoBaHueM, a  TaKke

IpaBuja oOparieHus c
BELIECTBAMH B COOTBETCTBHUHU
C UHCTPYKIHSIMU 1o

BBIMIOJTHEHUIO  JTAOOPaTOPHBIX
XMMHYECKHX OIIBITOB;
- cghopmuposannocms ymeHu

BbIAGNAMb XapaKkTepHbIE
MPU3HAKH MIOHATH,
YCmanasnueams 170

B3aMMOCBA3b, ucnoJjib3oeaniob
COOTBCTCTBYIOIIIHE IIOHATUA
npu OIIMCaHuH
HCOPTraHNMYCCKUX BCHICCTB U UX
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[IPEBPALLCHU;

Pa3znen 3. Xumus u :ku3Hb (44\8 u)

bu6nmoreka [IOK
https://lesson.edu.ru/
904/10

- cghopmuposanHocme ymeHul

xapakmepuzoeanib
XHUMHUYCCKUC IIpOoLECCChI,
JIC)KaIue B OCHOBC

MPOMBIIICHHOTO  TOJTYy4eHUSs
CEPHOM KHUCIOThI, aMMHAKa, a
TaKKe c(OPMHPOBAHHOCTh
mpeacTaBicHuid 00  o0mux
HAYYHBIX MPUHITUIIAX u
HKOJIOTHIECKUX npobiemax
XHUMHUYECKOTO TIPOU3BO/ICTBA;
cpopmuposannocmy

YMEHUA Xxapakmepuzoeanib
Xumuueckue peakyuu,
Jaescaujue 6 OCHO6¢€e
NPOMBIUAEHHO20 — NOJYYeHUs
cepHoﬁ Kuciomsl, amMmuaxkd,
obwue HayuHvle NPUHYUNDBL
XUMUYECKUX npouseodcme;
yenecoobpasHocmy
NPpUMEHEHUA HeopecaHu4yecKux
sewecms 8 NPOMbILULEHHOCIU
u 6 OvImy c MOYKU 3peHus
COOMHOUWIEHUsL PUCK-NOTIb3A,

- chopmuposanHocmes ymMeHuu

cobooams npasuna
HKOJIOTHYECKU

11eJIECO00Pa3HOTO TTOBEACHUS B
ObITY " TPYZAOBOMH
JeSITeTTHHOCTH B EeNSIX

COXpPAaHCHUSA CBOCTO 3O0POBbBS

-YCTHBIN O1npoc
-BBITIOJIHCHUE
pedepara
Mpe3eHTAINH
-paKkTUYecKas
pabora
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U OKpYXKAIOLIEH NPUPOAHOU
Cpelbl; 0CO3HABaTh OMAcCHOCTh
BO3JEHCTBUS Ha JKUBBIE
OpraHU3MBbI onpeaenEéHHBIX
BEIIECTB, IMOHMMAasi  CMBICI
nokazarens [1JIK (mpenenbHoi
JIOTTYCTUMOM ~ KOHIICHTPAIINH),
NOACHAMb HAa  [pUMepax
CIOCOOBl  yMEHBIICHUS U
MPEIOTBPALICHUS UX BPEIHOTO
BO3JICUCTBUS HA  OPraHU3M
YeNoBeKa;
cpopmuposannocme

VMeHull: cobooams npasuid
NONb306AHUSL XuMuyeckou
nocyoou u  1ab6opamopHuiM
0bopydosanuem, obpaujenus c
gewecmeamu 8 coomeemcmeuu

c UHCMPYKYUAMU no
BLINOJIHEHUIO  1AOOPAMOPHBIX
XUMUYECKUX ONnbvIMO8;
9KOJI02UYeCKU

yenecoobpasHo2o nogedeHus
ovimy u mpyooeot
OdessmenvbHOCMU 8 yensx
CcoXpaneHusi c60e20 300p08bsl,
OKpYHcaroujen npUPOOHOU
cpedvl U 0OCmudiceHus  eé
YCMoUu4u8020 pazeumusi;
oco3Haseams onacHocms
MOKCUYecKkoeo Oelicmeusi Ha
Jrcusble Op2aHu3Mbl
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ONnpeoenéHHbIX

HeOpeaHu4ecKux sewecms,
NOHUMAsL CMbICL NOKA3AMes
1JIK (npeodenvHotl

0onycmumoull KOHYeHmpayuu),
cghopmuposanHocms  yMeHUll.
ocywecmenamo

yeneHanpaegienHulll HOUCK
Xumuueckou uHgopmayuu 8
PA3NTUYHBIX UCTNOYHUKAX
(Hayunas u YueOHO-HAYUHAs
Jaumepamypa, cMH,
HUnmepnem u op ), kpumuuecku
AHAUBUPOBAMb  XUMUYECK)TO

ungopmayuio,
nepepabamuléams eé u
UCNONb306aMb 6
coomeemcmeuu c
noCmasieHHou yuebHol
3a0aueti

- chopmuposanHocmes yMeHuu
Kpumuyecky  aHaiu3uposams
XUMHUYECKYI0  HH(popMaiuio,
MOJIy4aeMyK) ~ M3 Pa3HbIX
uctounukoB (CMU, MntepHet
H 1p.);

- chopmupogarnHocms
npeocmasieHull: 0
XUMUYECKON  COCTaBIISIOLIEH
€CTECTBEHHO-HAy4YHON
KapTUHBl MHPA, POJM XUMHUU
B MMO3HAHWHM SIBJICHUN TTPUPOJIBI,
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B (OPMHPOBAHUU MBIILICHUS
U KyJbTYPbl  JIMYHOCTH, €
(byHKIMOHATIBHON

IPaMOTHOCTH,  HEOOXOIUMOM
JUI  pEIICHUS MPAKTUYCCKUX
3aga4 u IKOJIOTHYECKU
00OCHOBAaHHOTO OTHOIICHHS K
CBOEMY 3II0POBBIO u
MIPUPOAHON CpeJIE;

(4+1)u

. Tema 6. XuMud " >KN3HL

Tema 6. MeToanl
NO3HAHMUSA B XUMMHH.

X¥VMHUA U KU3Hb

(10+5)4

bu6nmoreka [IOK
https://lesson.edu.ru/
904/10

- cghopmuposanHocme ymeHuu

cobnooams npasuna
IKOJIOTHYECKU

1IeJIECO00Pa3HOTO TIOBEACHUS B
ObITY u TPYIOBOU
JESTeIbHOCTH B LEJIAX

COXPAaHEHHUsI CBOET0 3/10pOBbs
U OKpYKAIOUIEHM NPUPOJHOU
Cpelbl; OCO3HAaBaThb ONACHOCTHb

BO3JEUCTBUA Ha JKUBEIE
OpraHu3Mbl ONpeNEIEHHBIX
BEIIECTB, IOHWMAas  CMBICHI

nokazarens [IJIK (mpexensHoii
JOIYCTUMOW  KOHIICHTPAITUH ),
NOACHAMb Ha nmpuMepax
CHOCOObI ~ yMEHbBLIEHUS U
MPEIOTBPALIEHUS UX BPETHOTO
BO3JCHCTBUS HA  OPraHU3M
YeNoBeKa;
cghopmuposanHocms

VMeHUll: coOndams npasuid
NONb308AHUSL Xumuyeckou
nocyoot  u_ 1abopamopHbim

-YCTHBIN Onpoc
-TpaKTHYEeCKast
pabora
-KOHTPOJIbHAS
pabora
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0bopydosanuem, obpaujenus c
seuecmeamu 6 COOMeemMcmauu

c UHCIMPYKYUAMU no
BbINOTHEHUIO  1AO0PAMOPHBIX
XUMUYECKUX ONbIMOoG;
9KONI02UYECKU

YenecoobpasHo2o NoGedeHuUs 8
ovimy u mpyoosot
oesamenbHOCMuU 8 yensax
COXpaHenus. c80e20 300pP06bs,
OKpYdHcarouel npUpOOHOU
cpedvl U 0ocmudiceHus — eé
YCMOUYUB020 pazeumus;
0co3Hasams ONACHOCMb
MOKCUYECKo20 Oelcmeusi Ha
aHcusvle OpeaHu3Mbl
ONnpeoenéHHbIX

HeopeaHu4ecKux sewecms,
NOHUMAsL CMbICL NOKA3Ames
1K (npedenvrotl

0onycmumoul KOHYeHmpayuu),
chopmuposannocms  yMeHuii:
ocywecmeanams

yenenanpasieHmblll NOUCK
Xumuueckou uHpopmayuu 8
DPa3IUUHBIX UCTOYHUKAX
(Hayunas u y4eOHO-HaAYYHas
Jqumepamypa, My,
Humepnem u op ), kpumuuecku
AHATU3UPOBAML  XUMUYECKVIO
ungopmayuio,

nepepabamuléamy eé u
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ucnoJjib3o6aniob 6

coomeemcmaeuu c
nOCMasieHHOU YuebHoll
3adayvetl

- cpopmuposanHocms YMeHull
KpUumu4ecky  aHaIu3uposams
XUMHYECKYI0  HH(pOopManuo,
MOJIydaeMyl0 U3  Pa3HbIX
ucrounnkoB (CMMU, Mnrepuer
H JIp.);

- cpopmuposanHocms
npeocmasieHull: 0
XUMHUYECKOM  COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHON
KapTUHBI MHPA, POIH XUMHH
B [TO3HAHUU SIBJICHUN TTPUPOJIBI,
B (OPMHUPOBAHHH MBIIUICHHS
U KyJIBTYPBl ~ JTUYHOCTH, €€
GyHKIIMOHATTEHOM
IrPaMOTHOCTH,  HEO0OXOIUMOM
JUIS  PelIeHUs] TMPAKTUYECKUX

3aaaq u 9KOJIOTHYECKHU
00OCHOBAHHOTO OTHOIICHUS K
CBOEMY 3I0POBBIO u

MIPUPOAHOU Cpene;

1 4u B Hepe10, BCero 35 4,
U3 HUX 3 4 — pe3epBHOE

BpeMsi

3 4 B HejleJ110, BCEro
105 4,
u3 Hux 10 u

— pe3epBHOE BpeMs
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YYEBHO-METOAUMYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Xumus (6a30Bbiit yposenb) ['abpuensa O.C..«/Ipoday.

Xumus (yrnyonennsiid ypoBenb) [Iyzakos C.A., Mamnauna H.B., [Tonkos B.A., «Jlpoday.

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmuoreka [JOK
https://lesson.edu.ru/904/10
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