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HOACHHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma mo XMMHHM CpeJHEro ooOiero oopa3oBaHus Ha 0A30BOM U
yIiyOJIEGHHOM YPOBHE COCTaBJ€HAa Ha OCHOBE TpeOOBaHMI K pe3ysbTaTaM OCBOEHUS
OCHOBHOM  00pa3oBaTelbHOM MporpaMMbl  CpelIHero  odmiero  0o0pa3oBaHMs,
NPEJICTABJICHHbIX B (eJepabHOM TOCYJapCTBEHHOM CTaHIapTe CPEJHEro OOIlero
obOpazoBanus (IIpukaz MunucrepcTBa mnpocsemnieHusi Poccuiickori deneparuu ot
12.08.2022 Ne732 "O BHeceHMH HW3MEHEHWH B (eaepaibHbIi TOCydapCTBEHHBIN
oOpa3oBaTeibHbI  CTaHAApPT CpeaHero ooOmero oO0pa30BaHUs, YTBEPKICHHBIM
[Tpukaszom MunnctepcTBa oOpasoBaHust U Hayku Poccuiickoit @eneparnuu ot 17 mas
2012 1. Ne 413"), denepanbHOll 00pa30BaTEIBLHON MPOTPAMMBI CPEIHETO OOIIEeTro
oOpa3zoBaHus, yTBEPXKIECHHON NpuKazoM MuHucTepcTBa mnpocBenieHus: Poccuiickoit
®denepanvy, MOJAEIBHON CHHXPOHU3UPOBAHHOM pabodeil mporpamMmbl 0a30BOrO U
yrayOnéHHoro ypoBHeu uzydenus: yueonoro npenmera "Xumus" (10-11 knace), OOII
COO wu yuebnoro mirana ['BOY rumuazum r.Cei3paHu, a TakXKe HA OCHOBE
XapaKTEePUCTUKN TUIAHUPYEMBIX PE3YJIbTAaTOB JIyXOBHO-HPABCTBEHHOTO Pa3BUTHS,
BOCIIMTAHUS U COLMAIN3aUUN 00yYaroIUXCs, IPEICTaBIEHHbIX B paboyeil mporpaMme
BocnuTanusi 'bOY rumuazuu r.Cei3paHu.

MopenbHass CHHXpOHU3MPOBaHHAsI pabouasi mporpamMma 0a30BOTO M YIIIyOJIEHHOTO
uzydyeHus: npeamera «Xumus» B 10-11 knaccax paspaborana Ha ocHoBe Pabouux
nporpaMMm cpemHero oOmiero oOpazoBanumsi 1o XuMmuu (0a30BBIA  YPOBCHB,
yIIIyOJNEHHBIM  YPOBEHb), OJOOPEHHBIX pelieHueM ¢eaepaibHoro  y4eOHO-
METOJUYECKOr0 OO0BeauHEeHus 1o o0meMy obpasoBanuio ot 29.02.2022r.,
poOTOKON 7/22, cocTaBlieHHbIX Ha ocHOBe DenepanbHOro 3akoHa ot 29.12.2012
Ne 273-®3

«O6 obpazoBanmu B Poccwmiickoit Deneparumy, TpeOoBaHuii K pe3ysbTaram
OCBOCHHMSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl CPEIHETO OOIIero 0Opa3oBaHuUs,
npeicTaBleHHbIX B DefepalbHOM rOCyIapCTBEHHOM 00pa3oBaTEIbHOM CTaHIApTe

cpenHero obuiero oOpa3oBanusl, (YTBEpKAEH MprUKa3oM MUHKCTEPCTBA 00pa30BaHUs
2



u Hayku Poccutickoit @eneparuu ot 17 mas 2012 r. Ne 413, ¢ usMeHeHusiMu ot 12
asrycta 2022 r.), ¢ yuérom «Konmenmuu mnpenogaBaHus ydeOHOTO IpeaMera
«Xumus» B 00pa3oBarelbHBIX  opranu3auusx  Poccuiickoit ~ ®enepanuu,
peanu3yronmx OCHOBHBIE 00Ieo0pa3oBaTeIbHbIE MPOrpaMMbly  (YTBEp)KICHA
Pemennem Komnernu Munnpocsemennsi Poccun, nporokost ot 03.12.2019r. Ne TIK-
4BH) u (QenepanbHOl pabouelt mporpamMmbl BocnuTaHusA. OCHOBY MOIXOJOB K
pa3paboTKe MOJIETBLHON CHHXPOHU3WPOBAHHOW pabouedl mporpamMmbl 0a30BOTO U
yrIyOn€HHOTO u3ydeHusi mnpenmera «Xumus» B 10-11 kmaccax, K ONpeaesICHUIO
oOmiet crpaterun oOy4eHHs, BOCIUTAHUS U Pa3BUTUS OOYUaIOIIUXCS CPEJCTBAMU
y4eOHOTO mnpeaMera «XUMHs» Ha 0a30BOM YpPOBHE COCTABWIM KOHIENTYaJlbHbIE
nonoxkeaust DI'OC COO o B3auMOOOYCIOBIEHHOCTH IEJIe, COAepKaHUS,

pe3ynbTaToB OO0y4YeHUsT W TpeOOBaHMM K YPOBHIO TOJTOTOBKH BBIITYCKHUKOB.



OBIIASA XAPAKTEPUCTUKA ITPEJIMETA «XUMUS»

N3yuenne mnpenmera, peanusdyemMoe B YCIOBUSIX  JauddepeHIupOBaHHOTO,
npoduapHOrO  OO0y4YeHMs, TPU3BAHO  OOecreunuTh  00Ie00pa30BaTECIbHYIO U
OOIIEKYIBTYPHYIO TTOATOTOBKY BBITYCKHHKOB IIIKOJIBI, HEOOXOIUMYIO JJIS aTanTaIiuu
WX K OBICTPO MEHSIIOIIUMCS YCJIOBHUSIM JKM3HU B COIUYME, a TAKXKE JIJIS TIPOJOJIKEHUS
OoOy4eHHs] B CPEAHMX CHEIUATbHBIX M BBICHIMX yU4E€OHBIX OpraHU3alUiX, B KOTOPBIX
XUMUS SBIISETCS OAHOU U3 MPUOPUTETHBIX TUCIIUILINH.

B cooTBeTCTBUMM C NaHHBIMU TIOJOKEHHSIMU MOJICIbHAS CHUHXPOHU3UPOBAHHAS
pabouast mporpamMma cpefHero oOmiero oOpazoBaHus (0a30BbI  YpPOBEHB):
yCTaHABIIMBAaET  00s3aTeibHOE  (MHBAPUAHTHOE)  MPEIMETHOE  COJIepXKaHUE,
onpeeNsieT KOJUYECTBEHHbIE M KAaYECTBEHHBIE €ro XapaKTePUCTUKH Ha KaXIOM
dTame W3yYeHUs TNpeaMeTa, TpeayCMaTpPUBACT MPHUHIUIBI CTPYKTYPHUPOBAHUS
coJiep KaHUs U pacTIpeIeTICHHs €ro Mo KiaccaMm, OCHOBHBIM pa3jieliaM U TeMaM Kypca;
na€T TMPUMEPHOE paclpesiesieHe y4eOHBIX YacoB IO TEeMaTHYECKUM pasjeliaMm,
PEKOMEHIyeT TMPUMEPHYIO TOCIICIOBATEIHFHOCTh U3YUCHHUS OTACIBHBIX TEM Kypca C
y4€TOM MEXKIIPEAMETHBIX W BHYTPUIPEIMETHBIX CBS3€HM, JIOTUKH Yy4eOHOTO
mpoiiecca, BO3pacTHBIX ocoOeHHocTe  yuammxcs 10-11  kmaccoB;  maér
METONMYECKYI0 HWHTEPHPETAHMIO IIeJied W3ydeHHWs TpeaMeTa Ha  YpPOBHE:
COBPEMEHHBIX IPUOPUTETOB B CHUCTEME CpeaHero obmiero 00pa3oBaHMs,
coJiepKaTeIbHON XapaKTePUCTUKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHSI OCHOBHOM
o0pa3oBaTeIbHON TpOrpaMMbl CcpeaHero obmero oOpa3oBaHus (JIMYHOCTHBIX,
METaNpeIMETHBIX, TMPEIMETHBIX), OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIHHOU
NESTENHPHOCTA YYEHUKA TI0 OCBOEHHUIO COJIepKaHus mpeaMera. [lo BceM Ha3BaHHBIM
MO3UIMSAM B TpPOTpaMMe COOJIIOJIEHa MPEEMCTBEHHOCTh ¢ Paboueil mporpammoit
OCHOBHOTO 0011ero o0pa3oBanusi o xumuu (st 8—9 knaccoB 00pa3oBaTEIbHBIX

opraHu3alnii, 6a30BbIi YPOBEHB).



MogenbHass ~ CHHXpOHM3UpOBaHHas  pabouas  mporpamMma  HUMeeT  LeJib
CUHXPOHU3HMPOBATh COJEp)KaHUE y4yeOHOro MpeAaMeTa sl M3Y4YEeHUs MpeaMeTa
«Xumus» B 10-11 kmaccax B pamMKax MyJIbTHIIPOQHIEHOTO Y4EeOHOTO TUIaHa.

Henn wu 3agaum y4yeOHOro mnpeamera «XHMHsD» B COOTBETCTBYIOLIEM pazJiene
IPOrpaMMbl MPEACTABIEHBI COBMECTHO, KaK JJIsl 0a30BOro, max u 0is yenyoaéHHo20
yposneit'.

B paznene Ilnanupyemble pe3ynbTaTbl OCBOEHHUS yUEOHOIrO NpeaMera «XUMHUs»
CUHXPOHHU3AIHMS MPEICTaBICHa B BUJIE JOTIOJHEHHs K 0a30BOMY ypOBHIO, a UMEHHO,
[IpenMeTHble pe3yabTaThl, JOCTUTaeMble OOYyYalOIIMMUCSA Ha yriyOJEHHOM YypOBHE
M3y4EeHHs] XMMHH, BBIEIEHBI KYPCUBOM' .

B pazgenax Copaepkanue marepuana M TeMaTH4ecKoe IUIAaHUPOBAHHE HMEETCS

BBIJICIICHHBIM Marepual, MMEIONMI NOAYepKMBaHMe” Kak Ha 0a30BOM, Tak U Ha

yIayOn€HHOM YPOBHSX, KOTOPBIH HM3y4aeTcsl B O3HAKOMHUTEIIBHOM IUTaHE W HE
BKJIFOYAETCSA B COCTaB MpeaAMETHBIX pe3ynbTatoB ocBoeHuss OOII COO.

B pasnene Tematmdeckoe IJIaHUPOBAHWE MPUHIUI CHHXPOHHM3AIUU TPOSBICH
CIEAYIOIIUM 00pa3oM: Yachkl HEACIbHON HArpy3ku JUisl yriyOJ€HHOTO U 06a30BOIO
ypOBHEHN yKa3aHbl TaKuM 00pa3oM, YTO OJiHA Tema (OJWH Yac B HEJEINI0) eANHA IS
IByX YpOBHEH, a OCTaJbHBIE JIBA 4Yaca M TEMbl HEACIbHOMW Harpy3Kd s
yrayOn€HHOTO YPOBHS yKa3aHbI B CTPOKAX HIIKE M TOJIBKO JUISI 3TOTO ypoBHs. YacTh
PE3EPBHBIX YacOB MO3BOJIMJIA BCTPOUTH HEOOXOIUMOE KOJIMYECTBO YAaCOB B TEMax
U3Yy4EeHHS, a TAK)KE€ OPTraHU30BaTh U TEMAaTUYECKOE MOBTOPEHHE KaK Ha 0a30BOM, TakK
U Ha yrIIyOJIEHHOM YPOBHSIX, M UTOTOBOE TTOBTOpeHNue; B rpadax «KommdecTBo yacos

yKa3aHbl TAK)KE T€ Yachl, KOTOPbIE B3AThI U3 pe3epBa (yka3zaH CUMBOI «Py»).

'Kypcusom B TekcTe nporpammbl B pasgenax « Liean un 3agaun», «[pegmeTHble pesynbTaThl» BblAeNeHbl 37E€MeHTbl, KOTopble NpeacTaBieHbl ANA

M3y4yeHus Ha yrny61EHHOM ypOBHe.

’MopyepknBaHme MMeeT MaTepuas, KOTOPbIN U3y4aeTca B O3HAKOMMTE/IbHOM NAaHe M He BK/0YaeTcs B COCTaB NpPeAMETHbIX Pe3y/ibTaToB
ocsoeHuna 00N COO.



I[Ipu dopmupoBanuu Temaruueckoro IUIAHUPOBAHUS  MPEAYCMATPUBAIOCH
pacmpeneneHne YacoB BHYTPH TeM M MEXKAy TEMaMH C IIeJIbl0 o0OecreueHus
HEJCIbHOW HArpy3Kd Il OOy4YarolIMXCs, U3YYaloluX XUMHUI0 Ha YTriyOinEéHHOM
ypoBHe. [lepepacnpenenenve 4YacoB MEXAY HEKOTOPHIMU TeMaMu MO3BOJIUIIO
COXpaHUTh TEMAaTHYECKUN ydeOHBIM 00BEM MaTepuasna, MCIOJIb30BAHUE PE3EPBHBIX
4acoB TaKKe OO0ECMeuno HaJIMYhe Y4YeOHBIX YacoB Ha 0OOOOIIEHHE, HTOTOBOE
MOBTOPEHUE U KOHTPOJb y4yeOHOro Marepuayia. TakuM oOpa3oM, CHUHXpPOHHU3AIUs
TEMATUYECKOTO IUIAHUPOBAHUSI 0a30BOTO U YIiIyOJIEHHOTO YPOBHEH U3yUEHUS XUMHUH
MOJTHOCTBIO COXpaHUJIA COJICPKATEIbHBIA aCTEKT mporpaMmMbl KypcoB 10-11 knaccos
JUTSE MyJIBTUTTPO(HIIBHOTO Y4eOHOTO TIaHa.

JlanHast mporpaMma SIBJISIETCSI OPUEHTUPOM JUIsl COCTaBIIEHUsI pabovYnX Mporpamw,
aBTOPhl KOTOPBIX MOTYT MPEIJTOXUTh CBOM TMOAXOJ K CTPYKTYPUPOBAHUIO W
MOCJICIOBATEIPHOCTA M3YyYCHHsI y4eOHOTO Marepuana, a TakKe CBOE BHUJICHHE
OTHOCHUTEJIbHO BO3MOXKHOCTH BBIOOpAa BapUAaTUBHOM COCTABIISIIOLIEH COJIEPKAHUS
npeaMeTa JOMOTHUTEIBLHO K 00s3aTeIbHON (MHBAPUAHTHOM) YacTH €ro COACp:KaHUs
B paMKax pe3epBHBIX 4YacoB. Pe3epB yueOHOro BpeMEHU PEKOMEHIYeTCs IS
peanu3alui  aBTOPCKUX TMOJXOJ0B K HCIIOJIB30BAaHUIO Pa3HOOOpa3HbIX (hopMm
Opra"u3aiuy yaeOHOoTo Impoiecca.

XuMuueckoe o00pa3oBaHME, IOJIy4aeMO€ BBITYCKHUKAMU CPEIHEH IIKOJbI,
SBJISIETCS. HEOTHEMJIEMOM YacThi0 UX 00pa3oBaHHOCTU. OHO CIIYXKHUT 3aBEPIIAIOIINM
ATAliOM peaju3alliid Ha COOTBETCTBYIONMIEM €My O0a30BOM YPOBHE KITFOUEBBIX
IIEHHOCTEHW, TPUCYIIMX I[ETOCTHOM CHCTEME XHMHUYECKOro o00pa3oBaHHs. OTH
[IEHHOCTU KaCaroTCs MO3HAHUS 3aKOHOB MPUPOJIbl, POPMHUPOBAHUS MUPOBO33PECHUS U
oO1Iel KyJIbTypbl YEOBEKa, a TaKkKE KOJOTMUYECKH OOOCHOBAHHOT'O OTHOUIEHUS K

CBOEMY 3JI0POBbIO U MPUPOJIHON cpene. Peannszyercs xumuyeckoe oOpazoBaHue



y4aluxcsi CpeiHel MIKOJIbI CPe/ICTBAaMU YUEOHOTO MpeIMeTa « XUMHUS», COJIepIKaHNe
U TIOCTPOCHHUE KOTOPOTO OIPEACNICHBl B MporpaMMe C y4€TOM cHeluUKH HaAyKd
XUMUH, €€ 3HaUYCHUs B MO3HAHWM TPUPOJBl U B MAaTEpUAIbHON >KU3HU OOIIECTBa, a
TakKe ¢ y4€TOM OOIMX IeJedl M MPUHLMUIIOB, XapaKTePU3YIOUIUX COBPEMEHHOE
COCTOSIHUE CHCTEMBI CpeaHero oOmiero oOpasoBanms B Poccmiickoii depeparum.
Tak, Hanmpumep, npu (HOPMUPOBAHHM COJACPKAHUS TMpeaMera «XUMUS» YUTCHBI
CJIEAYIONIUE MOJOKEHUS O celu(UKe U 3HAYEHUU HAYKU XUMUU:

XUMHSI KaK 3JIEMEHT CUCTEMBbI €CTECTBEHHBIX HayK UTpPaeT 0coOyro pojib B
COBPEMEHHOM IIUBUJIM3AIIMH, B CO3JJaHUH HOBOM 0a3bl MaTepualibHON KyJIbTYphl. OHa
BHOCUT CBOM BKJaJ B (OPMHUPOBAHWE DPAIIMOHAIHLHOTO HAYYHOTO MBIIUICHUS, B
CO37laHME IIEJIOCTHOTO TMPEACTABICHUS 00 OKPYKAIOIIeM MHUpPE KaK O €IUHCTBE
OpUPOJIBI M YENIOBEKAa, KOTOpoe (QopMHUpyeTcs B XMMHUU HAa OCHOBE MOHUMAHMS
BEIICCTBEHHOI'O0 COCTaBAa OKPYXKAIOWIEr0 MHUPA, OCO3HAHUA B3aUMOCBSI3U MEXKIY
CTPOCHHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOKHBIMH O0JIACTSAMH MPUMEHEHUS.

CoBpeMeHHass XHMMHUA Kak HayKa CO3MJaTelibHasi, KaK HayKa BBICOKHX
TEXHOJIOTUM HaIpaBlIeHa HA pelIeHUEe TI00AIbHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHS
YEJIOBEYECTBA —  CBIPbEBOM, DJHEPre€THUYECKOM, MHUIICBOM, HSKOJOTMYECKOU
0e30lacHOCTH M OXpaHbl 370pOBbi. Te€CHO B3aUMOJECHUCTBYS C JPYyTUMH
€CTECTBEHHBIMU HayKaMH, XUMHS CTajla HEOTHEMIIEMOW YaCTbI0O MUPOBOU KYJIBTYPBI,
HEO0OXOIUMBIM YCJIIOBUEM YCIIEITHOTO TPY/Aa U KU3HH KaXKI0T0 WieHa 00IIecTBa.

B cootBercTtBUM ¢ o0mmmu nensmu u npuHnunamu COO coaepkaHue mpeameTa
«Xumusi»  (10-11  xmaccel, 0a30BbIii  YpOBeHb M3Y4eHHMs]) OPHUCHTUPOBAHO
PEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY 00YyYarONIMXCsl, HEOOXOUMYIO
UM IS BBIPAOOTKHM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO BKJIIOYCHHUS B
KU3Hb COIIMYMa, TIPOJOJIKEHUSI 00pa30BaHuUs B PA3IMYHBIX 00IACTSIX, HE CBSI3aHHBIX
HEIIOCPEICTBEHHO C XUMHUEH.

CocraBnstomuMu — nipeamMeTa  «XUMHUS»  SBISIIOTCS  0a30BbIe  KypChl  —

((OpFaHI/I‘-ICCKaH XUMUs» H «06111351 N HCEOpPraHn4dcCkasds XuMus», OCHOBHBIM
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KOMIIOHEHTOM COJIEpXaHUsI KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOIl HAYKH: CHCTEMA
3HAHUW MO0 HEOPraHWYECKOW XUMHUHU (C BKJIIOUCHHEM 3HAHUU M3 OOIICH XUMHUU) U
opranuyeckon xumuu. OOpMHUPOBAHHWE NAHHOM CUCTEMbl 3HAHUN IPU HU3YyYECHUHU
npeaMeTa 0o0ecreurnBaeT BO3MOXKHOCTb PACCMOTPEHUS BCETO MHOT000Opa3usl BEIIECTB
Ha OCHOBE OOIIMX IOHATHH, 3aKOHOB U Teopuil xumuu. CTpyKTypa copepKaHMs
KypcoB — «Opranudeckas xumus» Hu «OOmIas u HeOpraHUyeckas XUMHUS»
chopMUpoBaHa B NporpaMMme MO XHMHUHM Ha OCHOBE CHUCTEMHOro TOAXOJa K
U3YYEHUIO Y4YeOHOro Marepuana M O0OYCJIOBJIEHAa HCTOPUYECKH OOOCHOBAaHHBIM
pa3sBUTHEM 3HAHMW Ha OIPENENEHHBIX TEOPETUYECKUX YypOBHAX. B  Kypce
OpraHUYECKON XMMHUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUUYECKOW TEOPUH
CTPOCHHUSI OPraHMYECKHUX COEAUHEHHM, a TaK)KE€ HA YPOBHE CTEPEOXUMHUUYECKUX U
AJIEKTPOHHBIX TpPEACTaBIECHUI O cTpoeHuu BemiecTB. CBeneHuss 00 H3ydaeMbIX B
Kypce BeIeCTBaX JalTCi B pa3sBUTHUM — OT YIVIEBOJAOPOJOB JI0 CIIOXKHBIX
OMOJIOTMYECKH aKTUBHBIX COEAMHEHUU. B Kypce opraHmyeckoil XMMHHM MOJy4YaroT
pazButue Cc(HOpPMHpPOBaHHBIE Ha ypPOBHE OCHOBHOTO oOmero oOpa3oBaHUs
NEpPBOHAYAJIbHBIE MPEACTABICHUS O XHMHYECKOW CBSI3M, KJIaCCU(PUKALMOHHBIX
IIPU3HAKAX BEIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XMMUYECKOU
peaKiuu.

B npenmMere «Xumus» 0a30BOro ypoBHS paccMaTpUBAETCS M3YUYEHHBIM Ha ypPOBHE
OCHOBHOI'O 00ILIer0 00pa30BaHUSl TEOPETUUYECKUUA Marepuan U (PAKTOJIOTHUYECKHE
CBECHMS O BEILIECTBAX U XMMHUUYECKON peakiuu. Tak, B yaCTHOCTH, B Kypce «Oomas
U HEOpraHWYecKas XUMHUs» 00ydaroIIMMCs MPEeI0CTaBISAETC BO3MOXKHOCTh OCO3HATh
3HaYCHHE MEPUOJUUYECKOr0 3aKOHA € OOIIETEOPETUYECKUX U METOJI0JIOTUYECKUX
HO3ULMM, IIy0Ke MOHATh UCTOPUYECKOE M3MEHEHUE (YHKIMI 3TOro 3aKoHa — OT
o0o0mmaronie 10 OOBSICHSIIONIEH W MPOTHO3UpYoNIe. Enunaas cuctema 3HaHHM O
BOKHEUIINX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX M IMPUMEHEHHUH, & TAKKE
O XHMHMYECKHX PEaKIUAX, HMX CYIIHOCTH H 3aKOHOMEPHOCTAX IPOTEKAHUS

nononHseTcss B kKypcax 10 m 11 kiaccoB anmeMeHTaMu COAEpk aHHS, WMEIOIUMU
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KyJIbTYpPOJIOTHUECKMII W NPHUKIAJAHOM XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT
NOHUMAHUIO B3aMMOCBSI3M XUMHHM C JPYTUMU HayKamH, pacKpbiBaloT €€ pojb B
NO3HABATEIBHON M MPAaKTHUYECKOW JESATENbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBAXEHUS K MPOIIECCY TBOPUYECTBA B 00JACTH TECOPUHU M MPAKTHUECKUX
NPWIOKEHUN XMMHH, TTOMOTAIOT BBITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MPOOIeMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIIUBATH
uHbOpMAIIMI0O U TPUMEHITH €€ JUIsl  TIOTOJHEHUs  3HAHUM, pelICHUs
MHTEJUIEKTYaJIbHbIX U SKCIEPUMEHTAIIbHBIX UCCIEeN0BaTENbCKUX 3a1au. Conepxanue
yueOHOro mnpeaMera «XUMHsD» TaHHOTO YPOBHS H3YYEHHS OPHUEHTHPOBAHO Ha
dbopMupoBaHUe y OOYy4YalOIIMUXCSd MHUPOBO33PEHUYECKONM OCHOBBI ISl TOHUMAHMUS
¢unocopckux wuIed, TaKUX KakK: MaTepHAbHOE EAUHCTBO HEOPraHMYECKOro H
OpraHUYeCKOr0 MHpa, OOYCJIOBJICHHOCTh CBOWMCTB BEIIECTB HMX COCTaBOM H
CTpPOEHHUEM, MMO3HABAEMOCTh MPUPOAHBIX SBICHUN MYyTEM SKCIEPUMEHTA U PEIICHUS
IPOTUBOPEYMA MEXITYy HOBBIMH (haKTaMH U TEOPETUYECKUMH TIPEIMOCHUTKAMH,
OCO3HaHUE POJIM XUMHUHU B PELICHUM HKOJIOTMYECKUX MpoOiieM, a Takxke Hpodiem
cOepeKeHUsl IHEPreTUYECKUX PECypCOB, ChIPbS, CO3/aHMUSI HOBBIX TEXHOJOTHUH U
MaTepHUaJIOB.

B mane pemieHus 3amad BOCIIUTAHUS, PA3BUTHS W COIUATM3AIUNA O0yYarOIIMXCS
NOPUHATBIE TPOTPAMMOM MO XUMHH TOAXOABl K OIpPENCICHUIO COIEpKaHUusi U
[OCTPOEHUSI MpeAMeTa MpeaycMaTpUBalOT (QOopMUpPOBaHHE Yy O0O0yYaroUXCs
YHUBEPCAIbHBIX YYEOHBIX IEHCTBUM, UMEIONIMX 0a30BO€ 3HAUYCHUE IJIA PA3THUUHBIX
BUJIOB JCSATEIBLHOCTU: pEIIeHUsT MpoOieM, IMOoucKa, aHaim3a W 00padOTKH
uHbopMaIi, HEOOXOAUMBIX [UIsi TNPUOOPETEHUS OIbITa MPAKTUYECKON U
UCCJIeI0BATEIbCKOM JESTENbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MTO3HAHUU XUMUHU.

XuMYsl Ha YPOBHE YrJIy0JEHHOT0 M3y4YeHHs 3aHMMAET BaXKHOE MECTO B CUCTEME
€CTECTBEHHO-HAyyHOTrO oOpa3zoBanus ydvamuxcs 10-11 «maccoB. M3ydenwue
npeaMeTa, pealn3dyeMoe B YCIOBUSX U PEepeHIpOBaHHOTO, TPO(YUIBHOTO

oOydeHusi, TPHU3BAHO OOECIEeUuTh 001e00pa30BaTENbHYI0 M OOLIEKYJIbTYPHYIO
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NOJATOTOBKY BBIIYCKHUKOB IIKOJIbI, HEOOXOIUMYIO IJsl aJanTaluud HX K OBICTPO
MEHSIOIIMMCS YCIOBHSM JKU3HU B COLMYME, a TaKXe JUJIsl MPOAOHKEHUsSI 00yUeHus B
opraHu3alusx Npo(ecCHOHATBLHOTO 00pa3oBaHUs, B KOTOPBIX XHMHS SBIISETCS
OJIHOM W3 NPHUOPUTETHBIX IUCLUMIUIMH. B mnporpaMMe mno XWMHHM Ha3Ha4ueHHE
npeaMera «XUMHS» TOJy4YaeT MOAPOOHYH0 MHTEPIpPETAalMi0 B COOTBETCTBUHU C
ocHoBonoziararonumu  nonoxeausimu PI'OC COO o B3auM00OYCIOBIEHHOCTH
Hesen, copepxKaHusl, pe3yJabTaToB 0OydeHUss U TpeOOBaHUI K ypOBHIO MOJATOTOBKHU
BBIITYCKHUKOB. CBUIETEICTBOM TOMY SIBJISIOTCA CIEAYIOIIME BBINOIHIEMBIE
IPOrpaMMOi 10 XUMUU (PYHKITHH:

UH(OPMAIMOHHO-METOIUYECKAsl, pean3alusi KOTOpoil oOecrieunBaeT MoayyeHue
NPEICTaBICHUS O LIENIAX, COACPHKAHUU, OOLIEH cTpaTern OOy4YeHHs, BOCIUTAHUS U
pa3BUTHUS 00YYAIOIIMXCSl CPEICTBAMU NIPEAMETA, U3YYaEMOI'0 B paMKaX KOHKPETHOIO
npodus;

OpraHu3allMOHHO-TUIAHUpYIOUIasi, KOTOpas MpeaycMaTpuBaeT  ONpeleieHHeE:

IPUHLIKIIOB CTPYKTYPUPOBAHUS U MOCIEI0BATEIbHOCTA U3YUEHHS yUeOHOTO
MaTepualia, KOJIMYeCTBEHHBIX U KAYECTBEHHBIX €0 XapaKTEePUCTHK;

HOJXO0J0B K (DOPMHUPOBAHUIO COAEPKATEIBHOM OCHOBBI KOHTPOJS M OLIEHKH
o0pa3oBaTeibHbIX JOCTHKEHUN OOydarouIuxcsi B paMKaxX WTOTOBOM aTTecTalud B
(dopMe eIMHOTO TOCYJapCTBEHHOTO K3aMeHa M0 XUMHUH.

[Iporpamma a1 yrityO0JIEHHOTO U3YUYEHUSI XUMUU:

YCTaHABIMBAET HWHBAapUAHTHOE IPEAMETHOE COJEp)KaHUE, O00s3aTeNbHOE IS
U3yYeHUsT B paMKaxX OTIENIbHBIX MNpOQuIeH, MpeaycMaTpuBaeT paclpe/esieHue U
CTPYKTYpUPOBaHHUE €ro IO KJ1accaM, OCHOBHBIM COJIEP)KATEIbHBIM JIMHUSAM/pa3aenam
Kypca,

naéT TpUMEpPHOE pachpesesieHne y4eOHOro BPEMEHH, PEKOMEHAYeMOro mis
U3YYEHHS OTIIEIbHBIX TEM;

npeajaraeT MpUMEpPHYIO MOCIEI0BATENIbHOCTh M3YUYEHUs! y4eOHOTO MaTepuaiia ¢

y4ETOM JIOTUKH MIOCTPOEHUS Kypca, BHYyTPUIPEIMETHBIX U MEKIIPEIMETHBIX CBS3EH;
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JAET METOAUYECKYH0 HHTEPIPETAlUI0 Lelel W 3aJad H3ydyeHus NpeiMeTa Ha
yrayOnEéHHOM YpOBHE C YU4ETOM COBPEMEHHBIX MPUOPHUTETOB B CHUCTEME CPEIIHErO
oOmero  o0pa3oBaHUs, COJAEPKATEIbHOW  XapaKTEPUCTHUKUA  IJIAHUPYEMBIX
pe3yJIbTaTOB OCBOEHMSI OCHOBHOM 00pa3oBaTENbHON MPOTrpamMMbl CPEIHETO OOILEro
oOpa3oBaHus (JINYHOCTHBIX, METANpPEIMETHBIX, MPEIMETHBIX), & TaKXKE C YUYETOM
OCHOBHBIX BHUJIOB yu€OHO-TIO3HABATENbHBIX NEHCTBUI 00yUaIOLIErocs Mo OCBOEHUIO
COJIep KaHMs IIpeIMeTa.

ITo BceM mo3uuusM B MNPOrpaMMe MO XMMHUHU NPETyCMOTPEHA MTPEEMCTBEHHOCTh C
o0y4eHHEM XHMMHHM Ha YpOBHE OCHOBHOro oOmiero ooOpaszoBanus. IIporpamma mo
XUMUHU CIY>KUT OPUEHTHPOM JUIsl COCTaBIIEHUS aBTOPCKUX pabOyMx Iporpamm. 3a
npejesiaMu YCTaHOBJIGHHOW MPOrpaMMON MO XUMUM 00s3aTeIbHON (MHBapUAHTHOM)
COCTaBJISIIOLICH cojJiepkaHusl yueOHOro npeamera «XUMHsD» OCTa€TCs BO3MOXKHOCTb
BbIOOpa €ro BapUaTHUBHOM COCTaBIAIONICH, KOTOpas JOJDKHA ONpPENeNsiThCA B
COOTBETCTBMHM C HAINpaBICHHEM KOHKPETHOro mnpodmis o0ydeHus. ABTOpaMH
pabounx MmporpaMM MOXKET OBITh MPEAJIOKEH MHOM MOAXOJA K CTPYKTYpPHUPOBAHUIO
y4eOHOT0 Marepuaia U MoCiIeI0BATEIbHOCTH €r0 U3Y4YEHUs, CBOE BUJEHUE MyTEH U
croco60B (OPMUPOBAHHUS CHCTEMBI MIPEIMETHBIX 3HAHUM, YMEHUN U BUJOB yueOHOU
NESTENBHOCTH, a TAK)KE CUCTEMBI CIIOCOOOB U METOJUYECKUX MPUEMOB MO PA3BUTHUIO
Y BOCIIUTAHUIO 00YYarOIIUXCS.

B cootBercTBUM ¢ koHUENTyanbHbIMU NOJOxkeHUIMH OI'OC COO 0 HazHaueHuun
npeIMeToB 0a30BOr0 M yriayOJIEHHOro ypoBHEH B cucteMe audgepeHImpoBaHHOTO
oOyueHHssT Ha YypOBHE CpeAHero oOmiero oOpa3oBaHUsi XUMHS Ha YPOBHE
yrIyONEHHOTO M3yYEHHs HaIlpaBlIeH Ha pPeaju3alui0  [PEeMCTBEHHOCTH C
MOCJICYIOIIMM 3TaroM MOJIYYeHHUS] XUMUYECKOTO 00pa3oBaHUsl B paMKax HU3y4YeHUs
CHEUUATbHBIX E€CTECTBEHHO-HAYYHBIX M XHMHUYECKMX JUCUUIUIMH B By3aX H
OpraHu3alMsIX CpeAHero npodeccuoHaIbHOro oOpa3oBanus. B 3Toil cBsA3M U3ydeHue
npeaMera «XUMHUS» OpPUEHTUPOBAHO NPEHMYIIECTBEHHO Ha PpACIIMPEHUE H

yIIyOJIeHue TEOPETUYECKOM W MPAKTUYECKOW TMOATOTOBKM  OOydaronuxcs,
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BBIOpABIINX OMNpeACI¢HHBI Tpoduis OOy4YEeHHsS, B TOM YHCIE C TEPCIEeKTHBOU
MOCJIEAYIONIETO  IMOJYyYCHUS  XUMHUYECKOTO  00pa3oBaHHMs B  OpraHU3aIusax
npodeccuoHanbHoro oOpazoBanus. B cBere T1peboBanuit DPIOC COO «k
IUTAHUPYEMBIM pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTENbHOW MPOTPaMMBI
cpenHero oOmiero oOpa3oBaHUs HU3y4YEHUE MpeaMeTa «XUMHUS» OPUEHTHUPOBAHO
TaK)KE€ Ha PENICHUE 3a/1ad BOCIMUTAHUS U COIMAIBLHOTO PAa3BUTHUS OOYYArOIIMXCS, HA
dbopMupoBaHre Y HUX OOIIEHHTEIUICKTYaIbHBIX YMEHHM, YMEHUIN palmoHaIU3aI[uu
y4eOHOro Tpyaa U OOOOMIEHHBIX  CIIOCOOOB  JICSITEIBHOCTH,  HMMEIOIIHNX
MEKIUCUUTUIMHAPHBIN, HAANPEAMETHBIA XapaKTep.

XuUMUsl Ha YpPOBHE YTIiayOJEHHOTO M3Yy4YEHHUs BKJIIOYAET YIITyOJEHHBIE KYpChl —
«Oprannueckas xumus» u «O0mas 1 Heopranudeckas xumus». [Ipu onpeneneHuu
MOJIX0JIOB K OTOOPY M CTPYKTYpPHOM OpraHu3allMi COJEPKaHMUS ITUX KypCOB B
MporpaMMe MO XMMHUHU 3a OCHOBY MpHUHATHI nosiokeHuss ®I'OC COO o paznumuusax
0a30BOTO U YIITYyOJIEHHOTO YPOBHEH M3YUCHHS TIPEIMETA.

OcHoBy conmepxaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYECKass XUMHs» COCTaBIIICT COBOKYITHOCTh MPEIMETHBIX 3HAHUW W YMCHHM,
OTHOCSIIMXCS K 0a30BOMY YpOBHIO HM3Yy4Y€HHUs MpeAMeTa. JTa CUCTEMa 3HaHUMN
MOJIy4aeT OIpeAesIEHHOE TEOPETUYECKOE OMOJHEHUE, MO3BOJISIONIEE OCO3HAHHO
OCBOUTH CYIIECTBEHHO Ooublnii 00BEM (akToioruueckoro wmarepuana. Ha
yrayOnéHHOM  ypOBHE  M3y4eHMs]  TpeaMera  o0ecredeHa  BO3MOXKHOCTD
3HAUUTEIHLHOTO YBEJIWYEHUSI 00bEMA 3HAHUN O XMMHUYECKUX 3JI€MEHTaX U CBOMCTBaX
WX COCMHEHUN HAa OCHOBE PACIIUPECHHS W YTITyOJCHHUS MPEICTAaBICHUN O CTPOSCHUU
BEIIECTBA, XUMHUYECKOM CBS3M UM 3aKOHOMEPHOCTSIX TMPOTEKAHUS PEeaKIluil,
paccMaTpUBaeMbIX C TOYKH 3pPEHUS XHMHYECKOW KWHETUKH W TEPMOJIMHAMUKH.
N3ydenne mnepuoamyeckoro 3akoHa u llepuomnueckoil cHUCTEMBI XHUMHUYECKHX
AJIEMEHTOB 0a3UpyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXaHUYECKHUX MPEJICTABICHUSAX O
CTPOCHUHU aToMa. XUMUUYECKasi CBSI3b OOBSICHIECTCS C TOUKH 3PEHUS] DHEPTeTUUECKUX

U3MEHEHU npu e€ oOpa3oBaHMM U pPa3pyLIEHWH, a TAKXKE C TOYKU 3pPEHHS
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MeXaHu3MOB €€ oOpa3zoBaHus. l3ydyeHwe THUNOB peakuuid  JIOMOJIHSETCS
dbopMupOBaHUEM MPEACTABICHUI 00 IEKTPOXUMHUYECKUX MPOIECCaX U DIEKTPOITU3E
pacmiiaBoB U pacTBOPOB BEIIECTB. B Kypce opraHnyeckoil XUMUHU IPH PAaCCMOTPEHHUH
PEAKIIMOHHOMN CTIIOCOOHOCTH COEIMHEHUN yemnsieTcss 0co00e BHUMaHUE BOIpocaMm 00
AIIEKTPOHHBIX AP PEeKTax, 0 B3aMMHOM BIHMSHUU aTOMOB B MOJIEKyJlaX M MeXaHH3Max
peakiuii. Ocoboe 3HaUeHHWE HMMEEeT TO, 4YTO Ha COJIEp)KaHHWE KypCOB XUMHUU
yIIyONEHHOTO YPOBHSI M3YYEHMsI JUIsl KJIACCOB OMpPENENEHHOT0 Npoduist (IJaBHBIM
0o0pa3oM Ha UX CTPYKTYpy M XapakTep AOMOJHEHUHN K OOIIel CUCTeMe MPEAMETHBIX
3HAaHMN) OKA3bIBAIOT BIUSHUE CMEXKHbBIE MpeIMeThl. Tak, HallpuMep, B COACpPKAHUH
npeaMeTa Jjisl KJIacCOB XMMUKO-(hU3M4yeckoro npoduiisi 00JbIIoe 3HAYeHHE OyIyT
UMETH DJIEMEHTHI yueOHOTo MaTepuana mo oomieit xumuu. [Ipu nzydennu nmpeaMera B
JAHHOM CJIy4yae akUEHT OyJeT clejaH Ha OOIIHOCTh METOJO0B MO3HaHMsI, OOIHOCTb
3aKOHOB M TEOpUH B XMMHUU M B (HU3UKE: AaTOMHO-MOJICKYJSpHas TEOpHs
(MoneKyJsipHast Teopusi B (pU3UKE), 3aKOHBI COXPAHEHUSI MACChl M SHEPTHU, 3aKOHbI
TEPMOANHAMMKH, 3JIEKTPOJIM3a, MPEACTABICHUS O CTPOCHUU BELIECTB M japyroe. B
coJiepKaHUM TpeAMeTa Uil KJIACCOB XMMHUKO-OMOJIOTMYECKOro npoduiis OONbIIHiA
yIeIbHBIA Bec Oy/eT UMETh OpraHnyeckas XuMus. B 3ToMm ciydae mpegocTaBisieTcs
BO3MOKHOCTb ISl 00Jiee 00CTOATEILHOTO PACCMOTPEHUS XMMHYECKON OpTaHU3aluu
KJIETKU KaK OMOJIOTUYECKOW CHUCTEMBI, B COCTaB KOTOPOW BXOJST, K MMPUMEPY, TaKHe
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JIUIUAbI, OEJIKH, YIJIEBO/bl, HyKIEHUHOBbIE KUCIOTHI
u apyrue. IIpu 3TOM 3HaHUS O COCTaBe M CBOWCTBAX MpPEACTaBUTENCH OCHOBHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB CIyKaT OCHOBOM JUIsi M3yYEHHUS CYIIHOCTH
npoueccoB (pOTOCUHTE3a, AbIXaHUS, TUIIEBAPEHUSI.

B nmmane ¢opMupoBaHHS ~OCHOB HAayyHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIIEHAYYHBIX METOJIOB MO3HAHUS M OMNBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHBIX
3HaHUW H3yuyeHHe MpeaMera «XuMHUs» Ha YyriayOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBS3AX C Yy4eOHBIMU MpeIMeTaMH, BXOMSAIMMUA B COCTaB

npeIMETHbIX oOnacteld « EctecTBeHHOHayuHble mpeameTsy, «Marematuka H
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uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipu n3ydennn yueOHOro npeamera « XuMus» Ha yriiyOJIEHHOM ypOBHE TakKe, Kak
Ha YPOBHE OCHOBHOTO M cpeaHero ooOmiero oOpazoBaHus (Ha 0a30BOM YpOBHE),
3a/ladyeil TIEPBOCTENICHHOW 3HAYMMOCTU SBISIETCS (OPMHUPOBAHHWE OCHOB HAYKH
XUMUU KaKk 00JACTH COBPEMEHHOTO0 €CTECTBO3HAHUS, MPAKTUYECKON IESATEIHHOCTU
YEJI0BEKa U OJHOTO U3 KOMIIOHEHTOB MUPOBOW KYJIBTYpbL. Pelenne 3Tor 3agaum Ha
yrayOon€éHHOM ypOBHE M3YUYEHUS TIpeIMeTa IpernoiaraeT peaqnu3aiuio TakuxX 1ese,
KaK:

dbopMupoBaHUE IPEICTABICHUN:

0 MaTepHaJbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX U IO3HABAEMOCTH SIBIICHUM
OPUPOJIBI, O MECT€ XMMHUU B CHCTEME €CTECTBEHHBIX HAayK U €€ Belylled posiu B
00€ecreueHnn YCTOWYMBOTO Ppa3BUTHUSL 4YEJIOBEYECTBA: B PEIICHUU TPoOseM
HKOJIOTUYECKOM, IHEPreTUYECKOM 1 MUIIEBON 0€30MaCHOCTH, B PA3BUTHH MEIUIUHBI,
CO3/JaHUM HOBBIX MAaTEpPUaJOB, HOBBIX MCTOYHHUKOB SHEPruU, B OO0ECIECUCHUU
PaIMOHAIIBHOTO TIPUPOIOIONIB30BaHUA, B (POPMUPOBAHUN MHUPOBO33PEHUS U OOIICH
KYJbTYpbl YEJIOBEKA, a TAKXKE DKOJOTUYECKH OOOCHOBAHHOI'O OTHOILIEHUSI K CBOEMY
3JI0POBBIO Y IPUPOJAHOMN CPELE;

OCBOCHHME CHCTEMBI 3HAHHM, JIEKAIIMX B OCHOBE XUMHYECKOW COCTAaBIIAIOLIECH
€CTEeCTBEHHO-HAyYHOW KapTHHBI MHpa: (PyHIaMEHTaJIbHBIX MOHATHM, 3aKOHOB U
TEOPUN XUMHUHU, COBPEMEHHBIX MPEJCTABICHUM O CTPOCHUU BEIIECTBA Ha Pa3HBIX
YPOBHSIX  —  aTOMHOM, MOHHO-MOJIEKYJISIPHOM, HaJIMOJIEKYJISIPHOM, 0
TEPMOJUHAMHUYECKUX M KUHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUYECKUX
peakimii, 0 XMMHUYECKOM PaBHOBECHUHU, PACTBOpaX M JHUCIEPCHBIX CHUCTeMaX, 00
oOIIMX HAYYHBIX MIPUHIIMIIAX XUMUYECKOTO MTPOU3BOICTBA;

dbopMupoBaHre y OOYydYaIOIMMUXCS OCO3HAHHOTO TOHWMAaHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMHUYECKUX 3HAHUU I OOBSICHEHHS KIIIOYEBBIX HJEH W MpodsieMm
COBPEMEHHOU XUMHH, NI OOBSICHEHUS] M MPOTHO3UPOBAHMS SIBIICHUM, MUMEIOIINX

€CTEeCTBEHHO-HAYUYHYIO MPUPOAY; [PAMOTHOTO PEIICHUS] MPOOJIEM, CBSI3aHHBIX C
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XUMHEHW, NPOTHO3MPOBAHMS, aHAIM3a W OLUEHKM C MO3ULUHAM DKOJIOTUYECKOU
0e30MacHOCTH MOCJIEACTBUI OBITOBOI M IPOU3BOICTBEHHOW JIEATEILHOCTH YEIOBEKA,
CBA3aHHOM C XUMHUYECKUM MPOU3BOJACTBOM, MCIOJb30BAHUEM U MepepadOTKON
BEILECTB;

yriayOJleHne NpeJCTaBICHUH O HAyYHBIX METO/ax MO3HAHMS, HEOOXOOUMBIX JIs
OpuoOpeTeHUs] YMEHHM OpUEHTHUPOBAaTHCS B MHUpPE BEUIECTB W  OOBSICHEHUS
XUMHYECKUX SBJICHUM, UMEIOIIUX MECTO B IIPUPOJE, B IPAKTUUECKON IEATEIBHOCTU

U IOBCETHEBHOU KU3HHU.

HEJA U 3ATAYHU YYEBHOT'O ITPEJIMETA «XUMMUSA»

B mnpaktuke mnpenojaBaHus XUMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U HAa YPOBHE CpeJHEro oOlero oOpa3zoBaHMs, NMPU OMNPEICICHUU
COJICPKATEIIbHOW XApaKTEPUCTUKHU LeNied M3y4YeHUs MpeIMeTa HaIlpaBlICeHHEM
MEPBOCTEIICHHOW 3HAYMMOCTH TPAAUIMOHHO TMpU3HAETCS (OPMUPOBAHHWE OCHOB
XUMHUYECKON HAayKHM Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTHUUECKOM
NEATEIbHOCTA YEJIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOW KyJIbTypbl. C
METOAUYECKOM TOYKM 3PEHUS TAaKOM MOJIXOJ K ONPEIEICHUIO LEJIe W3Y4YEHHUs
peAMeTa SBJISIETCS BIOJIHE OMPAaB/IaHHBIM.

['MaBHBIMU UEISIMH HM3YyYEHUS TpeameTa «XUMHs»)» Ha YPOBHE CpPEIHETO
oO1mrero oopazoBanusi Ha 6a30BOM YPOBHE SIBISIOTCS:

dbopMupOBaHHE  CHUCTEMBl  XUMHUYECKMX  3HAaHMH  Kak BAKHEHUIIIECH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOU KapTUHBI MHPA, B OCHOBE KOTOPOW JI€XkKar
KJIFOUEBbIC TOHATHUS, (yHIAMEHTAJIbHbIC 3aKOHBl U TEOPUU XHMHH, OCBOCHUE SI3bIKA
HAyKH, YCBOGHHME W  T[OHMMAaHUE  CYUIHOCTH  JOCTYHHBIX  00O0OIIeHUI
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJIEHHE C UCTOPUEN HUX pa3BUTUA U
CTaHOBJICHUS;

dbopMuUpOBaHUE W PA3BUTHE MPEJICTABICHUN O HAYYHBIX METOAAaX IO3HAHUS

BCIICCTB U XHMMHYCCKUX pCaKHHﬁ, HCO6XOI[I/IMI)IX JIIsA HpI/IO6p€TCHH5{ YMGHI/Iﬁ
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OPUEHTHUPOBATHCSI B MUPE BEHIECTB M XMMHUYECKUX SIBJICHUW, UMEIOIIMX MECTO B
IIPUPOJE, B MPAKTUYECKON U TOBCEIHEBHOW KU3HU;

pa3BUTHE YMEHUU U CIOCOOOB JESATEIHHOCTH, CBSA3AHHBIX C HAOIIOJIEHUEM U
OOBSICHEHUEM XUMHUUYECKOTO 3KCIIEPUMEHTA, COOIIOJICHHEM TMpaBui Oe30MacHOro
oOpaleHust ¢ BEISCTBAMM.

ConepxxarenbHas XapakTepUCTUKA LEIed W 3a7ad HU3Y4YEHHs NIpeaMera B
pOrpaMMe IO XMMHUU YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMU
IPUOPUTETAMU B CUCTEME CpeaHero obiero oopasoanusi. CeroHs B MpenojaBaHuu
XUMUM B OOJIbIICH CTEMEHU OTAAETCS MPEANOYTCHUE MPAKTUYECKOH KOMIIOHEHTE
comepkaHusi  OOy4YeHHWs, OpPUCHTUPOBAHHOM HA  TOATOTOBKY  BBIMYCKHHUKA
ororieo0pa3oBaTeIbHOM OpraHu3allii, BIIAJICIONIET0 HE HAa0OpOM 3HAHUU, a
(GYHKIIMOHAIBHOM TIPaMOTHOCTBIO, TO €CTh CHOCOO0AMHU U YMEHHUSMH aKTHUBHOTO
MOJYy4YEHUs 3HAHUM W NPUMEHEHUsS WX B PEAIbHOM JKU3HH Uil PELICHUA
MPAKTUYECKUX 3a7ady. B 3TOW CBA3M TNpU HU3YYCHUH Ipeamera «XUMUs»
JOMUHUPYIOIIEE 3HAYECHUE MPUOOPETAIOT TAKUE LIETU U 33/1auH, KakK:

ajantanus OO0y4arolUXCcsl K YCIOBUSAM JTUHAMUYHO Pa3BUBAIOILIETOCS MHPA,
dbopmupoBaHue WHTEJUICKTYaJIbHO pa3BUTOM JIUYHOCTH, rOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHSITHIO TPAMOTHBIX
pELICHUN B KOHKPETHBIX >KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BELIECTBAMHU U HX
MIPUMEHEHHUEM;

dbopmupoBaHre Yy  OOyYalOmMXCS  KIIOUEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHHUBEPCAJIbHOE 3HAUYCHUE [JIs1 Pa3IUYHBIX BUIOB
NEeSTENbHOCTU: pPEeLIeHUs MpoOJieM, MOUCKa, aHau3a U 00paboTku MHpOpmanuwy,
HEOOXOJUMBIX JJI PUOOPETEHUS OMbITA ACATEILHOCTH, KOTOpask 3aHUMAET BaKHOE
MECTO B TO3HAHWM XHMHH, A TAKXKE JJI1 OLEHKU C TO3MIUKA SKOJIOTUYECKOU
0€30MacHOCTU XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKUX MPOIIECCOB HA OPTaHU3M

YeJI0BCKa U NPUPOJHYIO Cpeay,
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pa3BHUTHE II03HABATCIIBHBIX HWHTEPECOB, WHTCIUICKTYaJbHBIX W TBOPYECKHX
CIIOCOOHOCTEW 00yYaronuxcsi: ClIOCOOHOCTH CaMOCTOSITENIBHO MPUOOpETaTh HOBBIC
3HAHMS 10 XMMHH B COOTBETCTBUU C >KU3HEHHBIMH MOTPEOHOCTSIMHU, MCIIOIB30BAThH
COBpEeMEHHBIC WH()OPMAIMOHHBIC TEXHOJOTHUU ISl TMOWMCKA W aHajdn3a ydeOHOU u
HAYYHO-TIOMYJISIPHON WH(POPMAITUK XUMHUYECKOTO COJICP KAHMS;

(GbopMHpPOBaHNUE W PA3BUTHE Y OOYYAIOMIUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBILIUICHNS, HAOJI0IaTEIbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOIMMBI, B YACTHOCTH, NpPH TUIAHUPOBAHWW U TMPOBEICHUU XUMHYECKOTO
AKCIIEPUMCHTA;

BOCIIUTAaHHWE y  OOydYammmxcs YOSKIEHHOCTH B  T'yMaHUCTHYECKOM
HAIPABJICHHOCTH XUMHUHU, €€ BaXXHOM pOJIM B pEHICHUU TIO0OANBHBIX MpOOIeM
paIoOHATBHOTO TMPUPOOIOIB30BAHUSA, TOMOMHEHUS YHEPTEeTHUYECKUX PECYPCOB H
COXpaHEHUSI TPHUPOTHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIEHUS K TPUPOJIE U CBOEMY 3JIOPOBBIO, a TakKe MPUOOPETEHUSI OIBITA
WCIIOJI30BAHUS TIOJIYYCHHBIX 3HAHWM IS TPUHSATHAS TPAMOTHBIX pEIICHUN B
CUTYaIMsIX, CBSI3aHHBIX C XUMUYCCKUMH SIBICHHUSIMHU.

Ipu uzyuenuu yuebnoco npeomema «Xumus» Ha yeryONEHHOM YPOSHe makaice,
KaK Ha ypOBHEe OCHOBHO20 U CpedHe20 0Owe2o oopazosanus (Ha 6A3080M yposHe),
3a0aueil NepeoOCMeneHHoOU 3HAYUMOCIU S81emcs GOoOpMUposanue OCHO8 HAYKU
XUMUU KaK 001acmu COBPEMEHH020 eCmeCcmB03HAHUS, NPAKMUYECKOU 0esmeabHOCHU
yenoeeka u 00H020 U3 KOMNOHEHMO8 MUPOBOU KYIbMYpbl.

Pewenue smoii 3a0auu Ha yenyoOréHHOM YpPOGHe U3VHEHUs NpeoMemd
npeonoiazaem peanuzayuo maxkux yenetl, Kax:

Gopmuposarue npedCcmasieHuiL:

0 MamepuarbHOM eOuHcmee Mupd, 3aAKOHOMEPHOCMAX U NO3HABAeMOCHU
ABNEHUU NPUPOObL, O Mecme XUMUU 8 CUCHeMe eCMEeCmBeHHbIX HAVK U eé sedyuyell
ponu 8 obecneuenuu YCMoU4UB020 pa3eUMuUsl Yeloseuecmsd: 6 peuieHuu npooiem

9K0ﬂ02u’-l€CK071, 9H€p2€mu’-l€CKOL7 u numeeoﬁ 66301’ZCZCHOCWH/£, 6 paseumuu ]I/leaMI/ﬂ/lel,
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CO30QHUU HOBbIX MAMEPUANO8, HOBbIX UCMOYHUKOS OdHepeuu, 8 obecnedenuu
PAYUOHANBLHO20 NPUPOOONONIL30GAHUSA, 6 (POPMUPOBAHUU MUPOBO33PEHUS U 00well
KYJIbMYpbl Yel08eKd, d MaKice IKOI02ULeCKU 000CHOBAHHO20 OMHOWEHUSL K CBOEMY
300p08b10 U NPUPOOHOU Cpede;

0CB0€HUE CUCTEeMbl 3HAHUL, JIeHCAWUX 8 OCHO8E XUMUUECKOU cocmasgniiouel
eCMmeCcmeeHHO-HAYYHOU KAPMUHbl MUpAa: (OYHOAMEHMAIbHbIX NOHAMUU, 3aKOHO8 U
meopull XumMuu, COBPEMEHHbIX NPeOCmAasieHUull 0 CIMpPOeHUU Beujecmsed HA pPA3HbIX
VPOBHAX  —  QMOMHOM, UOHHO-MOJLEK)ISIPHOM, HAOMONEKYIAPHOM, 0
MepMOOUHAMUYECKUX U KUHEMUYECKUX 3AKOHOMEPHOCIAX NPOMEKAHUS XUMUYECKUX
peaxkyuil, 0 XUMUYECKOM pPABHOBECUlU, PACMBOPAX U OUCHEPCHbIX cucmemax, o6
0OUWUX HAYYHBIX NPUHYUNAX XUMUYECKO20 NPOU3BOOCMBA,

Gopmuposarue y 06y4aromuxcs 0CO3HAHH020 NOHUMAHUS B0CMPEOOBAHHOCTU
CUCTEMHbIX XUMUYECKUX 3HAHUL Ol O0O0BACHEeHUs Kuouegulx uodeu u npobdrem
COBDEMEHHOU Xumuu, Ol OOBACHEHUS U NPOSHO3UPOBAHUS SBNEHUU, UMEIoWUX
eCmecmeeHHO-HAYYHYIO NPUpoody, 2pamomHO20 peuleHUsi NpooOieM, CEA3AHHbIX C
Xumuel, NPOSHOUPOBAHUA, AHAIU3A U OYEHKU C HO3UYUL IKOJIO02UYeCKOU
bezonacnocmu  nocieocmeuli  0blmogol U  NPOU3BOOCMBEHHOU  OesimenlbHOCHU
yenoBeKd, CBA3AHHOU C XUMUYECKUM  NPOU3BOOCHBOM, UCHONIb30GAHUEM U
nepepabomkou eeujecms;

yenybneHue npedcmasieHull 0 Hay4HblX Memooax NO3HAHUs, He0OX00UMbIX OJisl
npuobpemenus YMeHUll OPUEHMUPOBAMbCS 6 Mupe 6ewecms U 00bACHeHUs
XUMUYECKUX S6IeHUL, UMEIOWUX MeCmo 8 npupooe, 8 NPAKMuYeckou 0esamerbHOCmu
U NOBCEOHEBHOU HCUZHUL.

B nname peanuzayuu nepeoouepeonvix GOCNUMAMENbHLIX U PA38UBAIOUJUX
@QYHKYUl YeroCmHOl cucmemsvl CcpedHe2o 00uje2o 00pa3z06aHus npu U3yYyeHuu
npeomema «Xumusny Ha yenyoaéHHOM YPO8He 0COOYI0 aKMyalbHOCIb NPUOOpemaom

maxkue yeiau u 36100111/[, Kak.
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gocnumarue yoernrcOEHHOCmuU 8 NO3HABAEMOCMU SA8NeHULl NPUPOObL, VBANCEHUS
K npoyeccy meopuecmsd 8 001acmu meopemuseckux u NPUKIaAoOHbIX UCCIe008AHULL 8
Xumuu, @Gopmuposanue Mupo8o33peHus, COOMBEMCMBYIOUE20  COBPEMEHHOMY
VPOBHIO pa38umusi HAyKu,

pazeumue Momusayuu K O0Oy4eHuro U HNO3HAHUIO, CHOCOOHOCMEU K
CAMOKOHMPONIO U CAMOBOCNUMAHUIO HA OCHO8€ YCBOCHUsl 00ueuenoseyeckKux
yenHocmel,

pazeumue NO3HABAMENILHBIX UHMEPecos, UHMEIEKMYANbHbIX U ME0PYECKUX
cnocobrocmetl 00yuarOWUXCs, opMuposanue y HUX CO3HAMENbHO20 OMHOWEHUST K
CamMooOpa308aHU0 U HENPEepblBHOMY 00pA308aHUN0  KAK  YCI0BUIO  YCHEeWHOU
npogheccuoHanvHoll U 0OWECMBEeHHOU  OesimenlbHOCMU, OMBemcmeeHH020
OMHOWEHUSL K CBOEMY 300P0BbI0 U NOMPEOHOCU 8 300POBOM 00PA3€e HCU3HU,

Gdopmuposanue ymeHUuli U HABLIKOE PA3YMHO20 NPUPOOONOJIb306AHUS, pPA38UMUE
9KONI02UHECKOL  KYIbMypbl,  NpuodpemeHue  onvima  0OWecmeeHHO-NoNe3HOU
IKONI02UUECKOU 0esimenabHOCIL.

[lerm w 3amaum wW3yudeHUs mnpeaMeTa «XUMUS» TOIYYHIA TOAPOOHYIO
METOJIMYECKYI0 MHTEPIIPETAIMIO B pa3jielie mporpaMmbl «lImaHupyemblie pe3yiabTaThl
OCBOCHHUS MpeaMeTay, Oarogapst yemy o0ecredeHO Y€TKOE MPECTABICHUE O TOM,
KaKWe 3HAHUS U YMEHHUSI UMEIOT MPSMOE OTHOIICHUE K peaiu3alid KOHKPETHOU

LIEJIH.

MECTO YYEBHOI'O TIPEJIMETA «XUMUS» B YHEBHOM IIJIAHE

B cucreme cpemnero obmiero oOpa3zoBaHus «XHUMHs», W3ydaeMas Ha 0a30BOM
YpOBHE, TMpU3HAHA OOS3aTEIbHBIM YUYEOHBIM MPEIMETOM, BXOJSAIIUM B COCTaB
npeaMeTHo  obOnactu  «EcrecTBeHHble  Hayku». OOmiee  4YMCIO  4acoB,
PEKOMEHI0OBaHHBIX I u3ydyeHus xumuu — 70 gacos: B 10 kimacce — 35 yacos (1 gac
B Henento), B 11 kimacce — 35 yacos (1 yac B Heneoio).

VY4eOHblil peIMeT «XUMUS» YIIyOJIEHHOIO YPOBHSI M3yY€HHs BXOJMT B COCTaB

19



npeaMeTHON obOnactu «EcTecTBeHHBbIE Hayku». Ero wusydeHwe mnpeaycMOTPEHO
B KJaccaX €CTECTBEHHOHAYYHOro NpoQuis, HAMpUMEp XUMHUYECKUX, XHUMHUKO-
OMOJIOTMYECKUX W MEAMIIMHCKUX. B 3TUX Kiaccax H3ydeHHE JaHHOIO MpeaMera
IPEAYCMOTPEHO B 00bEME yueOHOM HArpy3Kku He MeHee 3 1 B Henento. O01iee 9ucio
4acoB, PEKOMEHJOBAHHBIX ISl M3YUYEHUS XUMHUM Ha yriayonéHHom yposhHe, — 210
yacoB: B 10 knacce — 105 yaca (3 yaca B Hegento), B 11 knacce — 105 yvaca (3 yaca B
HEJIEIIO0).

[Ipu ¢opmupoBanuu 00pa30BATETBLHON OpraHu3alMe MyIbTUIPO(OUILHOTO
yueObHoro mmiana juisi 10 m 11 kjmaccoB ycTaHaBiuBaeTcsi ydeOHash Harpys3ka IIo
npeaIMeTy
«Xumus» st 6a3oBoro ypoBHs B oObeme 1 uwac B Hemento (35 4 B rox), a s
yIIIyOJIEHHOTO YPOBHS CIEAYIOMIMM o0pa3oM: | yac B HEJENIo 3a CUEeT 0053aTeNIbHOM
gactu OOIT COO u 2 4gaca 3a cuet yactu OOITI COO Ha 1onoHUTENbHBIE YICOHBIC
npeameTsl. Takum oOpazom, st 00ydarouxcs, BRIOpaBIINX YIIIyOJIEHHOE N3YUCHUE
XUMUH, yuyeOHasi Harpy3Ka yCcTaHaBIMBaeTcs Takxke 3 yaca B Heaemo (105 4 B ron),
9TO TPABOMEPHO, €CIM MaKCUMalibHas YydeOHas Harpy3ka HE TPEBBIIIACT
MaKCUMAJIbHO JOMYCTUMYIO YYEOHYIO Harpy3Ky B HEJICIIO.

B TemaTudeckoMm TIaHMpPOBAHWM YKa3aH pe3epB yueOHOTO BPEMEHHU, KOTOPOE
pEeKOMEHAYyeTCs JUIsl pealu3alid aBTOPCKUX TOAXOJOB II0 HCIOJIb30BaHUIO

pazHooOpa3HbIX (hOpM OpraHu3alu yueOHOTO Mpolecca.

2. IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA YYEBHOI'O
HHPEIMETA «XUMMUS»

®I'OC ycranaBiauBaeT TpeOOBaHMS K pe3ysibTaTaM OCBOCHHUSI OOyYarolUMUCS
IporpaMM CpeaHero ooOmero oOpa3oBaHUs (JIMYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbIM). [loydeHne XUMUYECKOTO 00pa3oBaHUs 0a3MpyeTCs Ha OCHOBHBIX
TUAAKTHICCKUX TPUHIMIAX 00y4YeHus (HayYHOCTH, CHCTEMHOCTH, CHCTEMaTUYHOCTH,

JIOCTYITHOCTH, CBSI3U TEOPUM C TPAKTUKOW, HATJSTHOCTH M Jp.), HA MPUMEHEHHUH
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COBPCMCHHBIX O6paBOBaTeJ'II>HI>IX TEXHOJIOTUH C Y4CTOM MCXAaHHU3MOB JOCTHIKCHHUA
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BCEX IUIAHMPYEMBIX  PE3yJbTaTOB OCBOCHHUS  OCHOBHOM  0Opa3oBaTesbHOU
nporpamMmbl. HaydHOo-MeToaMueckoi OCHOBOM i pa3pabOTKu  TIaHUPYEMBIX
pEe3yibTaTOB OCBOCHHS MPOTpaMM CpEIHEro o0Iero oOpa3oBaHUsS —SBISETCS

CHCTGMHO-I[G?ITGHBHOCTHBIﬁ IIoaxona.

JIMHHOCTHBIE PE3YJIBTATBI

B cooTBercTBHM C CHUCTEMHO-JEATEIBHOCTHBIM TOJIXOJIOM B  CTPYKTYype
JMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS TpeaMera «XWMHS» Ha ypPOBHE CPEIHETO
o61iero o0pa3oBaHuUs BBIJICICHBI CIACAYIOITNE COCTABIISIONIHUE:

OCO3HAaHHE OOYYAIONIUMHUCS POCCHUCKOW TPaKTaHCKOH  WMICHTUYHOCTH —

TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIHbHOCTH U CAMOOTIPE/ICIICHUIO;

HaJIMYUe MOTUBAIMH K O0yYCHHUIO;
IICJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKJICHUN JMYHOCTH HA OCHOBE

KITFOUEBBIX [ICHHOCTEH W UCTOPUUYECKHUX TPAJUIINKA 0a30BOM HAYKHU XUMUMU;
TOTOBHOCTh M CIIOCOOHOCTh  OOy4YalOIIUXCSA PYKOBOJCTBOBATbCS B  CBOCH

JESATENHHOCTH IIEHHOCTHO-CMBICIIOBBIMA yCTAHOBKAMHU, TPUCYITUMHU TICIIOCTHOM

CHUCTEME XMMHYECKOT0 00pa30BaHUs;

HAJIMYHe TTPABOCO3HAHUS IKOJIOTHYECKOW KYJIbTYpPhl H CITOCOOHOCTH CTaBUTH IICIIA U

CTPOUTH KU3HCHHBIC TIJIaHbI.

JIngHOCTHBIE PE3yIbTaThl OCBOSHUS IIPEAMETa « XUMHUSDY JTOCTUTAIOTCS B €IMHCTBE
y4eOHOM W BOCHUTATEIbHOW jaesTenbHOCTH OpraHu3allii B COOTBETCTBHHM C
T'YMAaHUCTHYECKUMHU, COITMOKYJIBTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU H
ujeagaMyi POCCUHMCKOT0 TPaKIaHCKOTO OOIIECTBA, MPUHATHIMHM B O0IIIECTBE HOPMaMH
W TpaBWJIaM{ TIOBEJCHMS, CIOCOOCTBYIONIMMH TIpOIlECCaM  CaMOIIO3HAHMS,
CaMOPAa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH O0YJAFOIIIHXCA.

JIMYHOCTHBIC  pe3yJbTaThl  OCBOCHHUS  NpPEAMETa  «XHUMHS»  OTPaXKaroT
c(hOPMHUPOBAHHOCTh ONBITA TIO3HABATEIBHOM W MPAKTHUYECKOW JIEATECILHOCTH

O6y‘-IaIOIlII/IXCH II0 pCalnu3alvn IIPHUHATBIX B O6IHCCTB€ HCHHOCTeﬁ, B TOM 4YHCJIIC B
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qacCTH.

1. I'paxaaHCcKOro BOCIIUTAHUS:

OCO3HaHUSI OOYYAIOIIUMHUCS CBOMX KOHCTUTYIMOHHBIX TIpaB U O00sS3aHHOCTEH,
YBaKEHHUS K 3aKOHY U MTPABOIOPSIKY;

NpEACTaBICHUS O COUUAIBHBIX HOPMaxX M MpaBUJIaX MEXIMYHOCTHBIX OTHOIICHUN B
KOJUICKTHUBE;

TOTOBHOCTHM K COBMECTHOM TBOPUYECKOW [EATEIIBHOCTH MPU CO3JaHUU YUEOHBIX
MPOEKTOB, pEUICHUU YyYeOHbIX M [O3HABaTENbHBIX 3aJlay,  BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TIOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTryMEHTHI

JPYTUX MPU aHAIKU3E PA3TUYHBIX BUIOB YUYCOHOMU JEATEIBHOCTH;

2. IIaTpuOTHYECKOT0 BOCIIMTAHMS:

LEHHOCTHOI'O OTHOLIECHUSI K UCTOPUUYECKOMY M HAYYHOMY HACJIEAUIO OTE€YECTBEHHOMU
XUMUU;

YBaKEHHMS K MPOIECCY TBOPUYECTBA B 00IACTH TEOPUHU M MIPAKTHUECKOTO MPUMEHEHHUSI
XMMHWH, OCO3HAHUA TOTO, YTO JOCTHKCHUS HAyKH €CTh PE3YyJIbTaT IJIMTEIbHBIX
HAOIIO/ICHUI, KPOTOTIIMBBIX 3KCIIEPUMEHTAIBHBIX ITOUCKOB, IMOCTOSHHOIO TpPYy/a
YUYEHBIX U IIPAKTUKOB;

WHTEpECAa W IMO3HABATEIbHBIX MOTHUBOB B IIOJYYEHUH WM MOCIEAYIOIIEM aHAJIN3e

uH(OPMAITIH O TTEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBCHHON XUMUW;

3. JlyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPaBCTBEHHOT'O CO3HAHUSI, STUYECKOTO TTOBEJICHNUS;

CIIOCOOHOCTH OIIEHUBATh CHUTYAIlMU, CBSI3AHHBIE C XUMHUYECKUMU SIBJICHUSAMH, U
NPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HAa MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE MOBEJECHUE M MOCTYNKH CBOUX TOBAPUILEH C MO3UIUN

HPaBCTBCHHBLIX M IIPABOBLIX HOPM U OCO3HAHHC HOCJIG,Z[CTBI/Iﬁ 9THX ITOCTYIIKOB,
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4. @opMHUpPOBaHHSA KYJIbTYPHI 310POBbS:

NOHUMAaHUsl LIEHHOCTEH 3710poBOro M OGe3onmacHoro oOpasa »U3HHM; HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PHU3WYECKOMY M TCUXHUYECKOMY
310POBBIO;

coOroieHNs MpaBuJl 0€30I1aCHOr0 00pallleHus ¢ BEIIECTBAMU B OBITY, IOBCETHEBHON
KV3HU U B TPYJOBOU IEATENBHOCTH;

NOHMMaHUsl LIEHHOCTHU MpaBWJI HMHIMBUIYAJbHOTO M KOJUIEKTUBHOTO O€30MacHOro
NOBEJICHUSI B CUTYAlMAX, YTPOKAIOIIKUX 3J0POBBI0 U JKU3HU JIIOJEH; OCO3HAHMS
NOCTCACTBUA ¥ HENPUATHS BPEIHBIX TMPHUBBIUEK (YHNOTPEOIECHUS aJKOTOJIA,

HApKOTUKOB, KypEeHHUS);

5. TpynoBoro BociuTaHusi:

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B YYE€OHO-HCCIIEIOBATENIbCKON JEsATEIbHOCTH,
00I11I€CTBEHHO TOJIE3HOM, TBOPUYECKON U JPYTUX BUAX JEATEIbHOCTH;

YCTaHOBKM HAa AaKTMBHOE yYaCTHE€ B PELICHHWM IPAKTUYECKUX 3a7ad COLMAIbHOU
HAIPaBJIEHHOCTHU (B paMKax CBOErO KJ1acca, IIKOJIbI);

UHTEpeca K MPaKTHUYECKOMY H3YUYEHHUIO Mpodeccuil pa3iMuHOro pojia, B TOM YHCIIe
Ha OCHOBE MPUMEHEHMUS MPEIMETHBIX 3HAHUU M0 XUMUU;

YBAXKEHUS K TPYAY, JIIOJAM TPYJIa U pe3yabTaraM TPYyAOBOM JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUIYAIbHOW TPaeKTOpUM OOpa3OBaHMS,
Oynyiel npodeccuu U peann3anuu COOCTBEHHBIX U3HEHHBIX IUIAHOB C YUYETOM
JMYHOCTHBIX HMHTEPECOB, CIMOCOOHOCTEW K XUMHUHU, MHTEPECOB M TOTPEOHOCTEH

o0111ecTBa;

6. DK0JI0rn4ecKoro BOCIIUTaAaHUS:

AKOJIOTMYECKH  11e71IeCO00pa3HOTO  OTHOIICHWS K TPUPOJie, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3eMIJIC;

MOHUMAHHMS  TJIOOAJBHOIO  XapakTepa  JOKOJOTHMYECKHUX  MpoOJieM,  BIUSHHS
SKOHOMMYECKHX MPOIIECCOB HA COCTOSTHUE MPUPOTHON M COLIMATBHOMN CPEJIbl;
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OCO3HaHUSI HEOOXOAMMOCTH HCIOIb30BAHUS JOCTHKEHUN XUMHUU ISl PEIICHUS
BOIIPOCOB PAL[MOHAIBHOTO IIPUPOJOIIOIL30BAHNS;

AKTUBHOI'O HENPUATHS ACHCTBUN, IPUHOCILIMX BpEX OKPYKAIOIIEW NPUPOIHOU
cpelie, YMEHHs MPOTHO3UPOBATh HEOIATrONPUATHBIE IKOJIOTUYECKUE TOCIEICTBUS
IPEANPUHUMAEMBIX JEHCTBUM U IPEAOTBPAILATH UX;

HaJIW4USA Pa3BUTOTO DKOJIOIMYECKOIO MBIIIICHHUS, YKOJIOTUYECKOW KYJIbTYPbI, OIBITA
NEATEIIBHOCTA YKOJIOTHYECKOM HANPABICHHOCTH, YMEHHS PyKOBOJCTBOBATHCA UMHU
B M0O3HABATEIbHOW, KOMMYHUKATUBHON M COLIMAJILHOM MPAaKTHUKE, CIOCOOHOCTH U

YMCHHA aKTHBHO IIPOTUBOCTOATH UACOJIOTUH XGMOCI)06I/II/I;

7. LlecHHOCTH HAY4YHOI'0 ITO3HAHMSA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTUKH;

MOHUMAaHUS CIeNU(DUKN XUMUU KaK HAyKd, OCO3HAHUS €€ poiii B (pOPMUPOBAHUU
pallMOHAJILHOTO HAYYHOTO MBIILJICHUSI, CO3JJaHUM LIEIOCTHOTO MpPEeACTaBiIeHUs 00
OKpY)KAarOIIEM MHpPE KAaK O E€IUHCTBE NPUPOAbI M 4YEJIOBEKa, B IMO3HAHUU
IPUPOAHBIX 3aKOHOMEPHOCTEH M PEHICHUH MpPOOJeM COXpaHEHHsS MPUPOJIHOTO
paBHOBECHS,

yOeXIEHHOCTH B 0COOOM 3HAYMMOCTH XMMUU JJIsI COBPEMEHHON ITUBWIM3ALIUN: B €&
TYMaHUCTUYECKON HAMpaBICHHOCTH M BAXKHOM pOJIM B CO3JaHUU HOBOU Oa3bl
MaTepUaAIbHON KYJIbTYpbI, PEIICHUU TI100aTbHBIX MPOOJIEM YCTOWYUBOTO PAa3BUTHS
YEJIOBEYECTBA — CBIPbEBOM, DHEPIETUYECKOM, IHUIIEBOM W AKOJOTHYECKOU
0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIIEYCHUHN YCIOBUN YCIIEUITHOTO TPyIa
Y DKOJIOTMYECKH KOMMDOPTHON KU3HU KaXKJIOTO WiIeHa 00IeCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTHU: IOHMMAaHHS CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIIOIh30BaTh MOTYyYaeMbIe
3HaHUSA JUIS aHaldu3a W OOBSICHEHHUS SIBJICHUW OKpYKAIOIero Mupa H

IMPOUCXOAAIINX B HEM H3MCH6HHI>1; YMCHH:A ACJIaTh 000CHOBaHHBIC 3aKJIFOUYCHHS Ha
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OCHOBE HAy4YHBIX (DAKTOB W WMEIONIUXCS JaHHBIX C IEJbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIOJIb30BaTh XWMHUYCCKHE 3HAHUS I PEIICHUS
po0JieM B pEeaJIbHBIX KU3HECHHBIX CUTYAITUsX;

WHTEpeca K MO3HAHUIO U UCCIIeIOBATEIbCKOM AeATEIbHOCTH;

TOTOBHOCTH M CITOCOOHOCTH K HETPEPHIBHOMY 00Opa30BaHUIO W CaMOOOPa30BaHUIO, K
AKTUBHOMY ITOJTyYCHHUIO HOBBIX 3HAHHMM 10 XUMHUH B COOTBETCTBUU C KU3HCHHBIMU
NOTPEOHOCTSIMU;

WHTEpPECAa K OCOOCHHOCTAM TpyJa B pa3IUMuHBIX cdepax mpodecCHnoHATbHON

ACATCIIBHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaThl OCBOCHHUS Y4eOHOro mnpeamera «XuMus» Ha
YPOBHE CpEJIHEro OO0Iero oopa3oBaHUs BKJIIOUYAIOT: 3HAYMMBbIC IsI (POPMHUPOBAHUS
MHPOBO33PEHUS oOyyarommxcst MEXKIUCUUTUIMHAPHBIC (MeXIpeIMETHBIE)
0OIIIeHayYHbIE TTOHATHS, OTPAKAIOIINE IIETOCTHOCTh HAYYHOW KapTHHBI MHpA U CIIe-
MUKy METOJOB TO3HAHMS, HMCIOJB3YEMBIX B E€CTECTBEHHBIX HayKax (Marepus,
BEILIECTBO, DJHEPrus, SBJIEHUE, MPOLECC, CHUCTEMA, HAy4YHbIM (HaKT, NPUHIUIL,
TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCISIOBaHUE, HaOIIOJICHHE,
U3MEpPEHUEe, DOKCIEPUMEHT U  Jp.); yHUBEpcalbHble YyueOHble  JEHUCTBUS
(mo3HaBaTeNbHEIE, KOMMYHHUKATHBHBIE, PEryJIATUBHBIE), oOecIreunBaroIe
dbopmupoBanre (yHKIIMOHAIBHOM TPAMOTHOCTH U COIMAJIbHOW KOMIICTCHIIUU
oOyyarommxcs; CIIOCOOHOCTB 00yJaroImmXcst HCIIOJIL30BaTh OCBOCHHEIE
MEXIUCIUIUIMHAPHBIC, MHPOBO33PEHUYCCKHE 3HAHWS W YHHBEpCaJIbHBIC YydueOHBIS
JIEVCTBUA B MMO3HABATEIILHON U COLMAIIBHOM MPAKTHUKE.

MertanpeaMeTHble  pe3ysIbTaThl  OTPA)KAalOT  OBJIAJACHUE  YHUBEPCAIbHBIMU
y4eOHBIMH TI03HABATEIbHBIMU, KOMMYHHKATUBHBIMHU U PETYJISTUBHBIMU JICHCTBHUSIMU.

Osnaoenue YHUBEPCAibHbIMU yueﬁnbmu NO3HABAMEIbHLIMU OCUCBUAMU.
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1. Ba3oBbIMH JIOrHYECKHMMMU JTeHCTBUSIMMU:

CaMOoCTOsITeNIbHO (OPMYJIUPOBATh U aKTyalM3UPOBaATh MPOOJIEMY, BCECTOPOHHE €&
paccmaTrpuBaTh;

ONPENEIATh LEJIHU JAEATCIIbHOCTH, 3a/iaBas MapaMeTpbl U KPUTEPUU UX JOCTHKECHUS,
COOTHOCHUTB PE3YyJIbTaThl ICSITEILHOCTH C TOCTABJIECHHBIMU LIEJISAMU;

WCIIOJIb30BATh MPU OCBOCHUU 3HAHUI MPUEMBI JOTHYECKOTO MBIILICHUS — BBIICIISTh
XapakTepHblE TPU3HAKA TOHATUM W  yCTAHABIMBaTh WX  B3aUMOCBS3b,
WCII0JIb30BaTh COOTBETCTBYIOIIME MMOHSITHS JJI1 OOBSICHEHUs OTJEIbHBIX (PAaKTOB U
SIBJICHUI;

BBHIOMpATh OCHOBAaHMWS W KPUTEPUHU I KiIacCH(PHUKAIMKM BEIIECTB U XUMHYCCKHUX
peakuuii;

yCTaHaBJIMBAaTh MPUYMHHO-CJIEJCTBEHHbBIC CBA3M MEXKY M3YyUYaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE pacCyXIeHusl (MHIYKTUBHBIC, JACAYKTHUBHBIC, MO aHAJOTUH),
BBISIBJISITh  3aKOHOMEPHOCTH M TPOTHUBOPEYHUS B PACCMATPUBACMBIX SIBJICHUSX,
(GbOopMYyIIMPOBATH BBIBOJBI U 3aKITFOUCHUS;

NPUMEHATh B TIPOLECCE TO3HAHUS MCIIOIB3YEMbIE B XHUMHUU CHMBOJWYECKUE
(3HaKOBbIE) MOJENM, NPeoOpa3OBBIBATh  MOJECIbHBIE MNPEACTaBICHUA —
XUMHYECKUH 3HAK (CHMBOJI) DJJE€MEHTa, XHUMHYecKas ¢opMmysia, ypaBHCHHE
XUMHUYECKOW peakluu — TpH PEIICHUH YYEOHBIX [MO3HABATENIbHBIX W
MPAKTUYECKUX 3a7a4, MPUMEHSATh HA3BAHHBIE MOJICIBHBIE MPEACTABIECHUS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3Yy4Ya€MbIX BEHIECTB M XUMHUYECKUX

peakuuii;

2. ba3oBbIMH HCCJI€I0BATEILCKHMH JeliCTBUAMM:

BJIaJIETh OCHOBAMH METOJOB HAYYHOT'O MO3HAHUS BELIECTB U XUMUUYECKUX PEAKIIHM;

dbopmMynupoBaTh LIEIU W 3aJlauyd HCCIETOBAHUSI, UCMOJIb30BaTh IOCTABJICHHBIC W
CaMOCTOSITENIbHO  C(HOPMYJIMPOBaHHBIE BOMPOCHl B KAa4eCTBE HHCTPYMEHTA

ITIO3HaHHUS M OCHOBBLI JIA q)OpMI/IpOBaHI/ISI THUIIOTC3bI 110 IIPOBCPKE IIPABUIBHOCTHU
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BBICKA3bIBAEMBIX CYXKJCHUI;

BJIaJIETh HABBIKAMM CAMOCTOSTEIBHOIO IUIAHUPOBAHUS W MPOBEICHUS YUYECHUUECKHUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBaTh yMEHUS HaOMIOJaTh 3a XOJOM Ipollecca,
CaMOCTOSATENLHO MPOTHO3UPOBATH €0 Pe3yybTar, GOpMyIUpOBaTh 0000IIECHUS U
BBIBOJIbl OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJbTATOB HCCIEHOBAHUS, COCTABISATH
000CHOBaHHBIN OTYET O TIPOJICTAHHON padoTe;

IpUOOPETaTh OMBIT YYCHHUUYECKOW HCCIEA0BATENILCKOM U MPOCKTHOM JEATEIHHOCTH,
MPOSIBISATh CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEJIbHOMY TOHMCKY METOJIOB

PCHICHUS MTPAKTUICCKHUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOJ0B IIO3HAHUS;

3. PaGoroii ¢c ungopmanuei:

OPUEHTHUPOBATHCS B PA3IMYHBIX HCTOYHHMKAX WHGOpMAIMK (HAYyYHO-TIOMYJIsIpHAS
JUTEpaTypa XUMUYECKOTO COJEpIKaHHS, CIPABOYHBIE IMOCOOUS, PECYPCHI
WNurepHera), aHanm3upoBaTh HWHPOPMAIUIO PA3IWYHBIX BUIAOB U  GOPM
IIPE/ICTaBIICHHUS, KPUTHUICCKU OIICHHBATh eé JIOCTOBEPHOCTH u
HEMIPOTUBOPEYHBOCTD;

dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHATH Pa3IUYHbIE METOJbI MPHU MOUCKE U OTOOpE
uHpopManu, HEOOXOAUMOMN JUIsl BBITIOJIHEHUS YYEOHBIX 3a7a4 OINpeeEHHOIO
THUTIA;

npuoOpeTaTh OTIBIT UCIOJIb30BAHUS UH(OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENILHO BBIOMpATh ONTHUMANIBHYIO (opMy mpeacTaBieHUS WHHOPMAIHH
(cxembl, rpadvKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKH U T. 11.);

UCIIOJIb30BaTh HAYYHBIM $I3bIK B KaueCTBE CPEACTBA IMpU pabOTe C XUMHYECKOMH
uH(popMaIel: MPUMEHITh MEXIpEeAMETHbIC ((PU3NYECKHe W MaTeMaTHYECKHE)
3HAKW U CUMBOJIBI, (hOPMYJIbI, a00peBHATYPBI, HOMEHKIIATYPY;

WCIIOJIB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIISAHOCTH.

Oesnaoenue yrueéepcailbHbIMU KOMMYHUKAMUGHbBIMU odelicmeusamu:
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3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYXJAaeMOil TEMbl B XOJ€ JUaiora W/Win
JUCKYCCUHW,  BBICKA3bIBaTh  WJCH, (OPMYJIMPOBATH CBOM  MPEIIOKCHHUS
OTHOCHTEJIHLHO BBITOTHEHUS TIPEIJIOKCHHON 3a/1a4H;

BBICTYNaThb C Tpe3eHTalMed pe3yJbTaTOB  IO3HABATEIBHOM  JIEATENBLHOCTH,
MIOJTyYEHHBIX CAMOCTOSITETTFHO UM COBMECTHO CO CBEPCTHUKAMH MPH BBIITOJIHEHUH
XUMUYECKOTO DKCIIEPUMEHTA, MPAKTHUECKOW PabOThI MO HMCCIICIOBAHUIO CBOWCTB
U3y4aeMbIX BEIECTB, peanu3alui y4eOHOTro MpoeKkTa U (HopMyJIUpOBaTh BHIBOJIBI
10 pe3yJIibTaTaM MPOBEACHHBIX WCCICAOBAHMM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1e 00Cy IeHHS 1 OOMEHa MHEHUSMH.

Osnadenue yHugepCcanbHbIMU PezyiAmueHbIMU OCUCMEUAMU:

CaMOCTOSATENILHO  IUIAHUPOBaTh W OCYIICCTBISITH ~ CBOKO  ITO3HABATEIBLHYIO
NESTENBHOCTh, Ompenensis e€ ead M 3aJauyd, KOHTPOJIUPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpeIjlaraeMblii aJTOPUTM JCHCTBHHA TIpH
BHITIOJIHEHUN YYEOHBIX W HCCIEAOBATENbCKUX 3a7a4, BBIOMpaTh HamOoliee
3¢hdEeKTUBHBIN Ccrmoco0 WX penieHuss ¢ Y4€TOM TOJyYeHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUYECKHUX PEAKIIHSIX;

OCYIIECTBJISTh CAaMOKOHTPOJIb CBOEH EATETLHOCTH HAa OCHOBE CaMOaHAIM3a W

CaMOOIICHKU.

IHPEAMETHBIE PE3YJ/IBTATBI

[IpeameTHBIC pe3yabTaThl OCBOCHUSI MPOTPAMMBI CPETHETO OOIIET0 0O0pa3oBaHUS
110 XUMUHU Ha 0a30BOM YPOBHE OPHCHTHPOBAHBI Ha 0OCCIICUCHHE MPEUMYIIICCTBEHHO
00111e00pa30BaTeIbHOM W OOHIEKYJIBTYPHOM TMOATOTOBKU oOydaronuxcs. OHu
BKJIIOYAIOT: crienuuueckue sl y4eOHOTO MpeaMeTa «XUMHUsS» HaydHbIe 3HAHUA,
YMEHHSI M CIOCOOBI JEHCTBUI MO OCBOEHUIO, MHTEPIPETAIMH M MPEoOpa3OBaHUIO
3HAHWM, BUIBI JCATEIHHOCTH TIO TIOJYYCHUIO HOBOTO 3HAHUS M MIPUMEHEHUIO 3HAHUH

B Pa3/INYHBIX yqe6HI)IX N PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C XUMHUEH.
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B nporpamMme 10 XHUMHH MPCAMCTHBIC PE3YyJbTaTbl HNPEACTABICHBI I10 TroJaMm

M3YUYeHHUs KaK Ha 0a30BOM, TaK M Ha y2ny01éHHOM YPOBHIX (BBIICICHO KYPCUBOM).

B 10 kuacce mnpeaMeTHbIe pe3yJbTaTbl OCBOeHHSI Kypca «Opranmyeckas

XHMHMSD> 0TPAKAIOT:

1) cghopmuposannocme  npeocmasnenuti: O  XAMHYECKOW  COCTaBIISAIONICH
€CTECTBCHHOHAYYHOM KapTHUHBI MHPA, POJIM XUMHU B T[IO3HAHWMU SIBJICHHM
OpUpOALl, B (OPMUPOBAHWHM MBINUICHUS ¥  KYJbTYpPbl JIMYHOCTH, €&
(GYHKIIMOHAIBHOW TPAaMOTHOCTH, HEOOXOIUMOW Il PEIICHUs MPaAKTHYECKUX
3alady U DKOJIOTMYECKHM OOOCHOBAaHHOI'O OTHOIICHHS K CBOEMY 3/I0POBbIO H
IIPUPOJHOM Cpelie;

2) enadeHue CUCTEMOU XUMHAYECKUX 3HaHUH, KOTOpas BKJIFOYAET:
OCHOBOTIOJIATAIOIINE TMOHSITHS (XUMHUYECKUM JJEMEHT, aToM, SJEKTPOHHAs
o0oyloyka  aroma, MOJIEKyJa, BAJICHTHOCTh,  JJIEKTPOOTPUILIATEIHLHOCTD,
XUMHUYECKasi CBs3b, CTPYKTYpHasi popMmyia (pa3BEpHyTas U COKpaniéHHas), MoJib,
MOJISIpHAsE Macca, MOJISIPHBIA OOBEM, YIIIEPOMHBIN CKeneT, (yHKIIMOHATbHAS
rpynmna, pagvkan, HW30MEPUs, H30MEpPbI, TOMOJIOTUYECKHU PO, TOMOJIOTH,
YTJIEBOJIOPO/IBI, KUCIOPOA- U a30TCOAEPIKAILNE COEAUHEHNS, MOHOMED, TTOJIMMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJEKYJSPHBIE COCIUHEHMS); TEOPUU U 3aKOHBI
(Teopusi cTpoeHUsl opraHndeckux BemectB A. M. byTiepoBa, 3akoH coXpaHEHUs
Macchl  BEIIECTB);  3aKOHOMEPHOCTH,  CHMBOJIMYECKHUU  SI3bIK  XUMUH;
MHPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE NMOHUMAHUA NPUYUHHOCTH M
CUCTEMHOCTH XHMHYECKHX SIBJIICHHUH, (DAKTOIIOrMUECKHE CBEIACHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U O€30TacHOM HCITOJIb30BAHUU BAKHEHIIMX OPraHMYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEIHHOCTH YETIOBEKA,

3) cpopmuposannocms ymeHuii 6biAGNAMbL XAPAKTEPHbIE MPU3HAKU MOHITHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCHOIb306aMb COOTBETCTBYIOIIME MOHATHUS IIPU
OMNMCAHWUU COCTaBa, CTPOCHUS U IPEBPALIEHUI OPTAHUYECKUX COEAUHEHHUI;
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4)

5)

6)

7)

8)

chopmuposaHHocms  YMeHUull UCNOIb308amb XUMUYECKYIO) CHUMBOJIMKY JJIS
COCTaBJICHUSI MOJEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpamIEHHOMN)
dbopMyn OpraHMYECKHMX BEIIECTB M yPaBHEHUN XUMHUYECKUX PEaKIIUi;
U320masIueams MOJEIN MOJIEKYJI OPTaHUYECKUX BEIIECTB JJISI WITIOCTPALIMHU UX
XUMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHHUS;

chopmMuposaHHoOCmb  YMEHUll YCMAaHasIueams TPUHAIJICKHOCTh HU3YUYEHHBIX
OpPraHUYECKUX BEIIECTB MO HUX COCTaBy M CTPOCHUIO K ONpeAcIEHHOMY
KJIacCy/Tpynne CoeluHeHUuU (YriaeBOAOPOJIbI, KUCIOPOA- W a30TCOJAEpXKAIIHe
COCIMHEHHS, BBICOKOMOJIEKYJSIPHBIE COCIMHEHHS); Oaséamb WM Ha3BaHUS IO
cucremarnueckod HomeHkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIBHbBIC
Ha3BaHUS OTACJIbHBIX OPraHWYECKUX BEIIECTB (ITHIICH, MPOIWJICH, alleTUJICH,
ATUJICHTJIMKOMb, TIULEpUH, (PeHol, GopManbaeruy, aneraibaeruj, MypaBbUHas
KHCJIOTA, YKCyCHasi KHCJIOTa, OJICMHOBAas KHUCIOTa, CTEAPUHOBAas KHUCIOTA,
[II0K03a, GPYKTO3a, Kpaxmal, eJITi0J103a, TIUI1H);

cghopmuposaHnocms  yMeHus — onpeoensms  BUIBI  XUMUYECKOW CBSI3M B
OpTraHUYECKUX COCAVMHEHUAX (OAMHAPHBIE U KPATHBIC), KOBANEHMHAS U UOHHASL
CB513b, O- U P-C853U, BOOOPOOHASL CB853b);

chopmuposaHHocmsb  yMeHUsi NOOMEepHcOamv HA  KOHKPEMHbIX NpUMepax
xapakmep 3a8UCUMOCIU PEAKYUOHHOU CNOCOOHOCMU OP2AHUYECKUX COeOUHeHUl
om Kpamuocmu U muna KO8AJNeHMHOU C85A3U (0- U T-C643U), 83AUMHO20 GIUAHUSI
amomos u 2pynn amomos 8 MONeKy1ax;

chopMUpPOBAHHOCMb ~ YMEHUs NpUMeHAmdb  TIOJIIOKEHUS TEOpUH  CTPOCHUS
opranudeckux BemiecTB A. M. byTiiepoBa /ist 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa M CTPOCHMSI; 3aKOH COXPAHEHUSI MaCChl BEILIECTB;
cpopmMuposaHHoCcms yMeHUll Xapakmepuzo8ams COCTaB, CTPOCHHE, (PU3NUECKHE
U XUMHYECKHE CBONCTBA THUIHMYHBIX MPEJICTABUTENICH pa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIEeCTB (METaH, 3TaH, STUJICH, MPOMUJIEH, alleTUIeH, OyTaIueH-

1,3, metundyrtanuen-1,3, 6eH30J1, METaHOJ, dTAHOJ, STUJICHIJIUKOJb, TJUIECPUH,
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¢deHoII, aneTanbaerui, MypaBbHHAs M YKCYCHas KHCJIOTBI, TJIFOKO3a, Kpaxma,
IEJUTI0JI03a, AMHUHOYKCYCHAsI KUCJIOTA); WLIHOCMPUPO8ams TEHETUYECKYIO CBS3b
MEXKJIy HUMU ypaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX PpEaKIUH C
HCITOJIb30BAHUEM CTPYKTYPHBIX (hOpMYIT;

copMUpo8aHHOCmMb YMEHUL XapaKkmepuszo8ams coOCmas, cmpoenue, guzuieckue
U Xumuyeckue CBOUCMBA MUNUYHLIX Npedcmagumeneli pasiuiHblX K1accos
OpP2aHUYECKUX 8eujecms: alKaH08, YUKIOAIKAHO8, AIKeHO8, AIKAOUEHO8, AJIKUHOS,
apoMamuyeckux y2ne6000po008, CRUPMOS, Alb0e2ud08, KemoHO08, KapOOHOBbIX
KUCTIOM, NPOCMBIX U CIOHCHBIX IPUPOB, HCUPOS, HUMPOCOEOUHEHUN U AMUHOS,
AMUHOKUCIIOM,  0eNKo8,  yeleeooo8  (MOHO-, Ou- U  NOJUCAXAPUOOS8),
UWILTIOCMPUPOBAMb ~ 2EHEMUYECKYI0  C853b  MedHcOy  HUMU  YPABHEHUSIMU
COOMBEMCMBYIOWUX XUMUUECKUX peakyutl ¢ UCNOIb308AHUEM CIMPYKIMYPHBIX
Gopmyn;

chOpMUPOBAHHOCMb YMEHUS XaApaKmepu306ams WCTOYHUKH YTIIEBOJOPOIHOTO
Celpbsi (He(Th, TNPUPOAHBIN Ta3, Yrojib), CHOCOOBI UX MEPEpadOTKH U

MPaKTUYECKOE TPUMEHEHUE NPOAYKTOB NEPEPa0OTKHU;

10)cghopmuposannocmes  ymenuti  npogoOums  BBIUUCIEHUS 1O XUMHYECKUM

ypaBHEHUSIM (Macchl, 00bEMA, KOJIUYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTa
peakiuuu 1O M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO M3 HMCXOJHBIX

BEIIECTB WM MPOAYKTOB PEaKIINN);

11)cghopmuposannocme ymenuii r1adems CUCTEMOUN 3HAHHK 00 OCHOBHBIX METOJAaX

HAy4yHOI'O0 TMO3HAHUSA, HCMOJIB3YeMbIX B XWMHU TMPU H3YYECHUHM BEUIECCTB U
XUMHUYECKHUX SIBIICHUI (mabmroeHue, MU3MEpPEHHUE, 3KCIIEPUMEHT,
MOJICTUPOBAHUE), UCHONb3084Mb CUCTEMHbBIC XUMUYECKUE 3HAHUS ISl IPUHSATUS
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYaIUsIX, CBI3aHHBIX C BEIIECTBAMHU U UX

IMPUMCHCHUCM,
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chopmuposaHHocmb  81A0CHUS CUCMEMOU 3HAHUL O eCcmecm8eHHOHAYYHbIX
Memooax nO3HaHus — HAOII00eHUU, U3MEePEeHUU, MOOETUPOBAHUU, IKCNePUMEHME
(PeanvHOM U MBICIEHHOM) U YMEHUs NPUMEHAMb MU 3HAHUS,
chopmuposaHHocmsb YMeHUsi NPUMEHSAMb OCHOBHblE ONepayuu MulCAUMENbHOU
O0esmenbHOCU — AHAIU3 U CUHMeE3, CpadHeHue, 0000wWeHue, CUCMeMamu3ayuro,
8bls6/IeHUe NPUYUHHO-CIe0CMBEHHbIX C8s3eli — OJis U3YUEHUs C8OLUICNE eujecms U
XUMUYECKUX Pearkyuii;

12)chopmuposannocmo ymenuii cobarodames npauna TOJH30BAHUS XUMHUUYECKOM
nocyoi W 1abopaTopHbIM 00OpyAOBaHWEM, a TakKXKe MpaBHJIa OOpaIICHHS C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMH IO BHIOJHEHUIO J1a00PaTOPHBIX
XUMHUYECKUX OIBITOB;

13)cgpopmuposannocms  ymenuti  naauuposamv WU BbINOJHAMbL  XUMHUUYECKUU
OKCIIEPUMEHT  (TIPEBpAIlEHUS OPTraHWYECKUX BEHIECTB TIPU  HArpeBaHUH,
MOJIyYCHHE OTWJICHA W M3YYCHHE €ero CBONCTB, Ka4yeCTBEHHBIC pEaKIIHH
OpTraHWYECKUX BEIICCTB, JCHATypalus OCJIKOB TIPW HArpeBaHWU, I[BETHHIC
peakuuu OENKOB) B COOTBETCTBHM C MpaBUJIaMU TEXHUKU O€30MaCHOCTH IpHU
oOpallleHun ¢ BEIIECTBAaMH M JIa0OPaTOPHBIM O0OPYJAOBaHUEM, NPeOCmAsIsAmb
pe3ynbTaThl XUMHUYECKOTO JKCIIepuMeHTa B (opme 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX PEAKIUNA U @opmyiuposams BBIBOJBI Ha OCHOBE JTHX
pe3yNbTaToB;
copmMUpo6aHHoCmy  YMEHUU: CamoCmoamensbHo NIAHUPO8AmMs U NPOBOOUMb
XUMUYEeCKUll IKCnepumenm (nojyyeHue U U3Y4eHUue CEOUCME Op2aHUYeCcKUX
gewiecms, KawecmeeHuvle peakyuu yeneeo0opo008 pA3IUYHbIX —KIACCO8 U
KUCTIOPOOCOOEPAHCAUUX OP2AHUYECKUX BEUjeCmB, DeuleHUue IKCHePUMEHMANbHbIX
3a0au NO PACNO3HABAHUIO OP2AHUYECKUX 6eujecms) ¢ coOnnodeHuemM npasui
be3onacno2o obpaweHus ¢ eewjecmeamu U aaOOpamopHuiM 000pPYO08AHUEM,
Gdopmyruposams yenv uUCcied08anus, NPeoCmasisims 8 pa3iudHol opme

pes3yionamsl SKCNepumenma, anaiusupoeanib U OYyeHusams ux OOCI’I’lOGepHOCWlb,'
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14)cdhopmuposannocmes  ymenuti  Kpumudecku — AHAIUUPOBAMb  XUMUYECKYIO
uHGOpPMAIINIO, TTOTy4aeMyto u3 pa3Hbix uctrounuko (CMU, UuTeprer u ap.);
chopMupo8aHHOCMb ~ YMEHUU:  OCYWeCmeisimsb  YeleHanpasieHHblil — NOUCK
XUMUYECKOU UHpopmayuu 6 pasiuyHblx UCMOYHUKAX (HAYYHAS U Y4eOHO-HAYYHAS
numepamypa, CMHU, Humepuem u 0p.), Kpumuyecku  aHaIu3Upo8amy
Xumuueckyro  uHgopmayuro, nepepabameiéamv €€ U  UCHONb308AMb 8
COOmMBemMcmaulU ¢ NOCMAsIeHHOU Y4eO Ol 3a0ayell

15) cdhopmuposannocmo VMeHUll cobooamo npasuia IKOJIOTUYECKHU
[eJIeCO00pa3HOro TOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LEJAX
COXPaHEHUsSI CBOETO 3J0POBbS U OKPYKAIOIIEW MPUPOJHON CPENbl;, 0CO3HABAMDb
OMAacCHOCTh BO3JCICTBUS Ha KHUBBIE OPraHU3MBbI ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, IMOHUMAas cMbica nokazatens [IJK (mpenenpHOil momycTHUMOM
KOHIICHTpAIlMN), HNOACHAMbL HA  TNpPUMEpax CIocoObl  yMEHBLICHUS |
OpelOTBpaIleHUs] WX BpPEIHOTO BO3JCHCTBUS Ha OpraHuM3M  YeJOBEKa;
AHAUZUPOBAb YeNecO0OPA3ZHOCb NPUMEHEHUS  OP2AHUYEeCKUX  8eujecms 8
NPOMBIUAEHHOCMU U 8 ObIMY C MOYKU 3PEHUS COOMHOULEHUS] DUCK-NONb3A

16)1s  oOyvarouuxcst ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0POBbSi: YMEHHUE
NPUMEHSATh 3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METOJAX IMO3HAHMS BEIIECTB W
XUMHYECKUX SBJICHUM;

17)ans cnenslx U clabOBUASAIIMX OOYYaIOIIMXCA: YMEHHUE HCIONb30BaTh peibedHO

TOYCUHYIO cucteMy obo3nadeHuit JI. bpaiins ayis 3anucu xumudeckux Gopmyi.

B 11 kiacce mnpeaMeTHble Ppe3ybTaTbhl OCBOeHHSI Kypca «OOmass u

HEOPraHMYeCcKasi XUMHS OTPAKAIOT:

1) ciopmuposannocms  npedcmasnenuii: 0  XUMHUYSCKOM  COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUU B TIO3HAHUM SIBJICHHUMA
MIPUPOIBI, B (POPMHUPOBAHUN MBITIUICHUS M KYJIBTYPBI TUIHOCTH, €€

(GYHKIMOHANBHOW IPAMOTHOCTH, HEOOXOAMMOM IS PEIIeHUs] MPAKTUYECKHUX
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2)

3)

3a/1a4 ¥ DKOJIOTUYECKHM OOOCHOBAaHHOTI'O OTHOIIEHHUSI K CBOEMY 370POBbIO U
IIPUPOJTHOM CpEIIE;

eladeHue CHUCTEMOU XUMHUYECKUX 3HaHUH, KoTOpas BKJIFOYAET:
OCHOBOTIOJIATAIOIINE TMOHSTUS (XMMHYECKUU 3JIEMEHT, aToM, U30TOI, §-, p-, d-
ANIEKTPOHHBIE OpPOWTAIM aTOMOB, WOH, MOJEKYyJa, MOJIb, MOJISIPHBIH OOBEM,
BAJICHTHOCTD, JIEKTPOOTPUIIATEIBHOCTD, CTENIEHb OKUCICHHS, XUMHUUYECKAs CBSI3b
(KkOBaJIeHTHAasl, HWOHHAsl, METaJUIMYecKasi, BOJOPOAHAs), KpHUCTAJUIMYECKas
pElETKA, TUIBI XUMHUYECKUX PEAKUUNA, PACTBOP, AJNEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
AJIEKTPOJIUTUYECKAsT JUCCOLMAIUSA, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peaklni, XUMUYECKOE PABHOBECHE; TEOPUM W 3aKOHBI (TEOpHs
BJICKTPOJUTUYECKOU JHCcconMrannu, nepuoanyeckuit 3akoH J[. M. Menneneesa,
3aKOH COXPAHEHUSI MACChl BEIIECTB, 3aKOH COXPAHECHUS U MPEBPALICHUS SHEPTUU
IpU XUMUYECKUX PEAKIHUSIX), 3aKOHOMEPHOCTH, CHMBOJIMUYECKUN SI3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE NMOHHWMAaHUS MPUYMHHOCTH U
CUCTEMHOCTH XMMHUYECKHUX SIBJICHUMU, (PAKTOIOTHUECKUE CBEJCHUS O CBOWCTBAX,
cocTaBe, IMOJYYEHUH U  O€30IaCHOM  HCIMOJb30BAaHUM  BaKHEHIIUX
HEOPTraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JIEATCILHOCTH YEIOBEKa,;
co8peMenHble NpeoCcmasieHus O CMPOeHUU Gewecmed HA amoOMHOM, UOHHO-
MONEKYNISIPHOM U HAOMONEKYAAPHOM YPOBHAX, NPeOCmAGIeHusi 0 MeXaHUu3max
XUMUYECKUX Dearyuii, mepmMOOUHAMUYECKUX U KUHEMUYEeCKUX 3AKOHOMEPHOCMSX
UX NpoOmMeKauus, O XUMUYECKOM pABHOBECUU, pacmeopax U OUCHEpPCHbIX
cucmemax, ¢haxmonocuyeckue c8eoeHuss 0 C80UCmeax, cocmase, NOAYYeHUU U
0e30nacHoM UCNONIL30BAHUU BANCHEUUUX HEeOPSAHUYeCKUX eewecms 8 Obimy u
NPaKmMu4eckor  O0esimeibHOCMU — Yelo8eKd,  OOWUX  HAYYHbIX — NPUHYUNAX
XUMUYECKO20 NPOU3800CMEBA,

choOpMUPOBAHHOCMb YMEHUll 8blA6IAmMb XapaKTepHbIE TPU3HAKKA TOHSITHH,
yCmanaenueams WMX B3aAUMOCBS3b, UCHOAb308aMb COOTBETCTBYIOLIME IOHATHUS

IIpH OIMMCAaHNH HCOPTaHNYICCKUX BCIICCTB U UX npeBpameHHﬁ;
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4)

5)

6)

7)

chopmuposaHHOCmMb  YMEHUll  UCNONb306amMb XUMHUYECKYI0 CHUMBOJUKY JUIS
coctaBieHuss (HOpMysT BEHIECTB U YPAaBHCHMM XHUMHYECKUX PEaKIUi;
cucremarnueckyro HoMmeHknatypy (IUPAC) wu  TpuBuanpHble Ha3BaHUSA
OTJIEJbHBIX HEOPraHUYECKUX BEIECTB (yrapHbIM ras, yriekHCIbli ra3, aMMuak,
ran€Hasi U3BeCTh, HETalI€Has! U3BECTh, MUThEBAs COJIA, TUPUT U Ap.);
chopmuposaHHocmsb yMeHuli onpeoeisims BAJEHTHOCTh W CTENEHb OKHUCIICHUS
XUMHUYECKUX AJIEMEHTOB B COCIMHEHUSAX Pa3IMYHOTO COCTAaBa; BUJ XMMHYECKOU
CBs3M (KOBaJICHTHAsl, HOHHAs, METAJUIMYECKas, BOJOPO/IHAS) B COSAMHEHUSX; TUII
KPUCTAJNIMYECKON PEIIETKM KOHKPETHOTO BEUIeCTBa (aTOMHas, MOJEKYJspHas,
MOHHAasl, METAJUINYECKasi); XapaKTep Cpe/lbl B BOJIHBIX PACTBOPAX HEOPTraHUYECKUX
COCJIMHECHUH;

chopmuposannocms ymeHus 0OBACHAMb 3ABUCUMOCMb CEOUCME Geujecms om
8UOA XUMUYECKOU CBA3U U MUNA KPUCMALIUYECKOU peulémKu, OOMeHHblU U
OOHOPHO-AKYENMOPHDBLIL MEXAHUIMbL 00PA308aHUS KOBAICHMHOU CEA3U;
chopmuposaHHoCcmsb YMEeHUU YCmManaenueams NPUHAJIEKHOCTh HEOPTaHUYECKUX
BEIIECTB IO UX COCTaBY K OMpPEEIEHHOMY KJIacCy/TpyMie COeAMHEHUN (IIPOCThIe
BEUIECTBA — METaUIbl W HEMETaJUlbl, OKCHJIbl, OCHOBAaHHUS, KHUCIOTHI,
am(poTepHbIE TUAPOKCUIBI, COJTH);

choOpMUPOBAHHOCIb YMEHUTL. KIACCUDUYUPOBAMb. HeOp2aHuyecKue eujecmeaa no
ux cocmasgy, Xumuieckue peakyuu no pasiuyHblM NPUHAKAM (YUCTY U COCMAB)
peazupyrowmux eeujecms, meniogomy 3¢ggexmy peaxkyuu, usMeHeHuro cmeneHet
OKUCTIeHUsT DJIeMEHMO8, 00pAmMUMOCMY, YY4acmuio Kamaiuzamopa u m.n.),
CAMOCMOAMENbHO 8bIOUPAMb OCHOB8AHUA U Kpumepuu O0J1s Kiaccuguxkayuu
U3yuaemvlx ewecms U XUMU4ecKux peaKyuts,

chopmuposaHHoCcmsb yMEeHULl pacKkpuléams CMbICH nepuoanydeckoro 3akona /. 1.
MenpeneeBa U JEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIBHYIO U

IPOTHOCTUYECKYIO QYHKIINU;
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8)

9

chopMuUpoBaHHOCMb YMEHULl Xapakmepuszoeams SJIEKTPOHHOE CTPOCHUE aTOMOB
XUMHYECKUX 3JIeMeHTOB 1—4 mepuoaoB [lepuoandeckoil CUCTEMBI XUMHUYECKUX
anemenTtoB JI. M. MenzeneeBa, UCMONb3ysh MOHATHUS «S-, p-, d-DIIEKTPOHHBIC
opOUTaNny», «IHEPTETUUECKUE YPOBHIY; 00BACHAMb 3aKOHOMEPHOCTH U3MEHEHUSI
CBOMCTB XMMMUYECKUX 3JIEMEHTOB M HMX COCJAMHEHUN MO MEepUojaM U rpymnmnam
[Tepuoanueckoit cucTeMbl XUuMHUYECKUX diieMeHTOB [. V1. Menneneesa,
«OCHOBHOE U 8030VHCOEHHOE IHEPeMmUYecKUe COCMOSHUSL amomay, 00BACHAMDb
3AKOHOMEPHOCMU UBMEHEHUs. CEOUCME XUMUYUECKUX DIeMEeHMO8 U UX COeOUHeHUl
no nepuooam u epynnam Ilepuoouueckoii cucmemvot /{ U Menoeneesa, eanenmmsie
B03MOJICHOCIU AMOMOG JJIEMEHMOE8 HA OCHOG8E CMPOEHUS UX 31AeKMPOHHBIX
obonouex

cghopmuposannocmo  ymenuli  xapakmepuzosams  (onucvigamsv) — 00IIUE
XMMHYECKUE CBOWMCTBA HEOPraHWYECKHMX BEIIECTB PAa3JIMYHBIX  KJIACCOB;
noomeepoicoams CyIeCTBOBAHHE IEHETUUECKON CBS3U MEXKAY HEOPTaHUYECKUMU
BEIIIECTBAMU C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUK;
chopmuposaHHoCmb ~ YMEHUs — pACKpubleamb — CYWHOCMb.  OKUCTUMENbHO-
80CCMAHOBUMENbHBIX — PEaKyull NOCPeOCmBOM  COCMABIEHUs.  IeKMPOHHO20
banamca smux peaxyuil, peaxkyuii UOHHO 20 OOMeHA NYMEM COCMABIEHUS UX
NOJHBIX U COKPAUWEHHBIX UOHHLIX YPABHEHUl, peakyuti 2Uopoiu3a, peaxyull
KoMnaiekcoobpazoeanusi (Ha  npumepe  2UOPOKCOKOMNIEKCO8  YUHKA U

ANIOMUHUS);

10)cghopmuposannocmes  ymenus Kiaccuguyuposams XAMHUUYECKHE PEAKIUU TI0

pPa3JIMYHBIM TNpU3HAKaM (YUCIYy U COCTAaBY PEArHPYIOUIUX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHUIO CTENEHEH OKHUCIICHHS DJIEMEHTOB, OOpPaTUMOCTH

peaKIny, YIaCTHIO KaTaau3aTropa);

11)chopmuposannocms ymenuii cocmaenams ypaBHEHHUS PEAKIUN Pa3THUUYHBIX

TUIIOB; TMOJHBIE M COKpAl€HHbIE YpaBHEHUS pEaKklUil HOHHOro OOMEHa,

YUYUTBIBAA YCIOBUA, ITPU KOTOPBIX 3TH PCAKIIMNU UAYT 10 KOHIIA,
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12)cgpopmuposannocms ~ ymenuti  nposooums  PeaKIuu,  MOJATBEPKIAIOIIUE
KaueCTBEHHBI COCTaB PA3IMYHBIX HEOPTaHWUYECKUX BEIIECTB; pPACHO3HABAMDb
OTIBITHBIM IyTEM HOHBI, TPUCYTCTBYIOIIHME B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
BEIIECTB;

13)chopmuposannocme ~ ymenuti  packpvléams ~ CYIIHOCTb  OKHUCIUTEIIBHO-
BOCCTaHOBHUTEJIbHBIX PEAKIIUN TTOCPEJICTBOM COCTABJIIEHUS JIEKTPOHHOTO OanaHca
ATUX PEAKIIN;

14) cpopmuposannocms ymenuti 06vACHAMb 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaknmuu OT pa3IW4YHBIX (HAKTOPOB; XapakKTep CMEHICHUS XHUMHYECKOTO
pPaBHOBECHS B 3aBUCUMOCTHU OT BHelIHero BoznelctBus (npunuun Jle Illatense);
chopmuposannocms  ymeHuss  OOBACHAMb  3AKOHOMEPHOCMU — NPOMEKAHUs
XUMUYECKUX PeaKyutl ¢ Y4émom Ux dHepeemuyeckKux Xapakmepucmuk, xapaxmep
UBMEHEeHUsl CKOPOCU XUMUYECKOU peakyuu 6 3a8UCUMOCMU Om  pPA3TUYHbLIX
Gdakmopos, a makdxce xapakmep CMeweHUuss XUMUYECKO20 PABHOBeCUs NOO
GIUsIHUEM BHeWHUX 8o30eticmeutl (npunyun Jle [llamenve),;

15)cghopmuposannocmes  ymenuu  xapaxmepu3oéams — XAMHYECKHE  IPOIIECCHI,
JeKaIe B OCHOBE MPOMBIIIICHHOTO MOJIYYEHUs CEPHOW KHCIOTHI, aMMHaKa, a
Takke CHOPMHPOBAHHOCTH TMPEJCTABICHUN 00 OOIMMX HAYYHBIX MPUHIIMIIAX |
AKOJIOTHYECKUX MPobIeMax XUMHUUECKOTO ITPOU3BOJICTBA;
chopmMupoBaHHOCMb YMEHUs XApaKmepu308ams XUMU4ecKue peaxyuu, jiexcauue
8 OCHO8E NPOMBIWIEHHO20 NOAYYEHUs CEPHOU KUCIOMbl, aMMuaka, oobujue
HAYYHble NPUHYUNBL XUMUUECKUX NPOU3B00CME, Uelecoodpa3HoCmb NPUMEHEeHUs
HEOP2AHU4eCKUX B8eujecms 6 NPOMBIUICHHOCMU U 6 Oblmy ¢ MOYKU 3PEHUs.
COOMHOWIEHUSL PUCK-NOJIb3A;

16)cipopmuposannocms  ymenuti npoeoOums BBIYUCICHUS C HCIOJIB30BAHHEM
MOHATHUS «MAaccoBasl JIOJS BEIISCTBA B PAaCTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IPU XUMHYECKUX PEaKIMIX, MacChl BEIIECTBA I 00hEMA Ta30B 10 U3BECTHOMY

KOJIMYCCTBY BCUICCTBA, MAaCCC UJIU O6’béMy OJHOTO M3 YHAaCTBYIOIIMX B PCAKINHU
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BEIIECTB, TEILIOBOTO 3(deKkTa peakiui Ha OCHOBE 3aKOHOB COXPAHECHHSI MacChl
BEIIECTB, IPEBPAIICHUS U COXPAHECHUS SHEPTHH;

chopMuposaHHoCmsb YMeHUsi RpO8OOUMb PACUEMbL: C UCNOIbI0GAHUEM NOHAMULL
«maccoeas 00 eewjecmea 6 pacmeopey U «MOJAPHASL KOHUEHMPAYUsL),
maccol geujecmea uiu o0vEMA 2asza NO U3BECMHOMY KOIUYeCmey eeujecmad,
macce unu 00bEMYy 00HO20 U3 YYACMBYIOWUX 8 PeaKyuu ewecms, Mmeniogo2o
agpghexkma peaxyuu, 3HaueHusi 6000POOHO20 NOKA3AMENsL PACMBOPO8 KUCIOM U
wenoueli ¢ U38eCMHOU CMeNneHvio ouccoyuayuu, maccol (00véma, Koauvecmea
geujecmea) npoOykma peakyuu, eciu 0OHO U3 UCXOOHBIX 8eujecms O0aHO 8 Gude
pacmeopa ¢ onpeoenéHHol Maccosoll 0oaell pacmeopEeéHH020 8euwecmaa Ui 0aHo
8 uzbvimKe (umeem npumecu);, 00U BbIXOOA NPOOYKMA peaKyuu, O0ObEMHBIX
OMHOUIeHUIL 24308,

17)cgpopmuposannocms ymenuii cobaooams npasuia TOIb30BaHUS XUMHYECKON
nocyno u jgabopaTopHbIM 000pYy/IOBaHHEM, a TaK)Ke MpaBuUiia OOpaIlEeHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKUUSAMH IO BBITOJHEHHUIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB;

18) chopmuposannocms  ymenuili  naaHuposamv U - GLINOJIHAMbL  XUMHYCCKHUM
AKCIIEPUMEHT (Pa3Io’KeHHE MEPOKCHIa BOJAOPOJa B MPUCYTCTBHH KaTajlnu3aTropa,
OTIpENEICHNEe CpPEeIbl pPacTBOPOB BEIMIECTB C IOMOIIBI0 YHHUBEPCATHHOTO
UHANKATOPA, BIUSHUE PA3IMYHBIX (PAaKTOPOB HAa CKOPOCTh XMMHUYECKOU peakiuu,
peaklM MOHHOTO OOMEHa, KaueCTBEHHbIE peaklMM Ha cyibdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KATUOH aMMOHMSI; PEIICHUE IKCIIEPUMEHTAIBHBIX 3a7a4 10
temaM «Metamey u «Hemeranmnabl») B COOTBETCTBUMM C TNpaBUJIAMHU TEXHHUKHU
0e30macHOCTH MPU OOpAIEHUH C BEUIECTBAMH U JJA0OPATOPHBIM 000PYI0BaHUEM,
npeodcmasisims Pe3yNbTaThl XHUMHYECKOTO JSKCIepuMeHTa B ¢GopMe 3amucu
YpaBHEHUI COOTBETCTBYIONIUX PEAKIUA U (hopmyauposams BHIBOJIBI Ha OCHOBE

9THUX PE3YyJIbTATOB,
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chopMUupo8aHHOCMb YMEHUL: CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb
Xumuyeckuli  9KCnepumeHm  (npogedeHue  peakyuti — UOHHO20  0OMeHa,
noomeepoiicoeHue  KauyeCmeeHHo20  COCMAéa  HeOp2aHUu4ecKux  Geujecms;
onpeoenenue cpeovl pacmeopos Geujecms ¢ NOMOUWBIO UHOUKAMOPOS, U3yUeHue
GNUAHUA PA3IUYHBIX (DAKMOPO8 HA CKOPOCMb XUMUYECKOU peakyuu; peuieHue
IKCNEePUMEHMANbHbIX 3a0a4 no memam «Memannovly u «Hememannviy) c
cobO00enuemM npasuil 0e3onacHo20 0OpaweHUs ¢ 8ewecmeamu U 1adopamopHuIM
obopyoosanuem, @GOpMYIUposamsv yeib UCCIe008AHUS, NPeoCmasiims 6
pasiuyHot  ¢opme  pe3yrbmamol IKCnepuMenma, aHanu3uposams U
OYEeHUBAMb UX OOCMOBEPHOCNb,

19)chopmuposannocms ~ ymeHuti  Kpumuuecku — AHAIUUPOBAMb  XUMUYECKYIO
MH(pOpMaLUIO, OIyYaeMyto U3 pa3Hbix ucToUHUKOB (CMMU, UnTepHeT u np.);

20) cghopmuposannocms VMeHUll cobodamo npasuia AKOJIOTUYECKHU
IeJIeCO00pa3HOro TOBEACHHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IEJSAX
COXpaHEHUsI CBOETO 3/I0POBbsi U OKPY KAIOIIEH MPUPOTHON Cpenbl; 0CO3HABATH
OMACHOCTh BO3JICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEACIEHHBIX BEIIECTB,
noHuMasi cmeici nokazarens [1JIK (mpenenpHON AOMyCTHUMOUM KOHIIEHTpalUu),
nosACHAMb Ha TIPUMEPaxX CIOCOOBI YMEHBIICHUS U MPEAOTBPAICHUS UX BPEIHOTO
BO3/ICHICTBHS Ha OpTraHU3M YEJIOBEKa;
chopmuposaHHoCmb YMeHUll. coOn00ams npasuia noIb308AHUSL XUMUYECKOL
nocyoou u J1abopamopHuiM 000py008aHuUeM, 00paweHUs ¢ Bewecmeamu 8
COOMBEMCMEUU C UHCMPYKYUAMU NO BbINOJHEHUIO A00PAMOPHBIX XUMUYECKUX
ONbIMOG, IKON02UUECKU UYenecooOpasHo2o nogedeHus 6 Ovblmy u mpyoosoll
0esiImenIbHOCIMU 8 Yelax COXPAHEHUs C80e20 300pP08bs, OKpYicalouel npupooHou
cpeobl U OOCMUMNCEHUs. e€ YCMOUYUBO20 pPA36UMuUsl, OCO3HABAMb ONACHOCMb
MOKCUYECK020 0eUCMEUs HA HCUBbLE OP2AHUIMbL ONPEOeNEHHbIX HeOP2aAHUYeCKUX
sewecms, noHumas cmoicn nokazamens I[J[K (npedenvnou Oonycmumou

KOHYeHmpayuu), cghopmuposannocmo VMEHULL: ocywecmensimo
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YeneHanpasienHbll NOUCK XUMUYECKOU UHGopmMayuu 8 pasiutuHblX UCMOYHUKAX
(hayunas u yuebno-nayunas rumepamypa, CMHU, Hnmepnem u Op ), Kpumuuecku
AHATU3UPOBAMb  XUMUYECKYIO — uHopmayulo,  nepepabamvléams €€ U
UCNONIL3068AMb 6 COOMBEMCMBUU C NOCMABNIEHHOU Y4eOHOU 3a0ayel

21)nns oOydaromMXcsi € OrPaHUYCHHBIMH BO3MOXHOCTSIMHU 370POBbS: yMEHHE
OPUMEHATh 3HaHMS OO0 OCHOBHBIX JOCTYNHBIX METOAAX IO3HAHUS BELIECTB U
XUMUYECKHUX SIBJICHUM;

22)ans cIenbIX U CIa0OBHAAIIMX OOYYaIOIUXCS: YMEHHE UCIOJIb30BaTh pPelbe(pHO
TOYEUYHYIO cucTeMy obo3Hauenuil JI. bpaiins ans 3anucu xumuueckux Gpopmyi.
Pe3ynbrarel 0OyueHMss Ha 0a30BOM YpOBHE OpPHEHTHPOBAHbl Ha OOIIyIO

(YHKIIMOHATBHYIO TPAMOTHOCTb, MOJyYE€HHE KOMIETEHTHOCTEH IJIsl TOBCEIHEBHOM

KU3HU M oOmero pasButus. Pesynbrartel oOydeHHs Ha yriyOJIEHHOM YpPOBHE

OpDUEHTHUPOBaHbl  HA  IIOJYyYEHHE  KOMIIETEHTHOCTEM  JUI1  NOCJIEAYIOLIEH

npo(ecCHOHAIBHOMN AESITEIbHOCTH KAaK B paMKax JAaHHOW MPEAMETHOW 00JIacTH, Tak

A B CMEXHBIX C HEMl 00J1acTsX.
COIAEP) KAHUE YYEBHOI'O IPEAMETA «XUMMWSI»

10 KJIACC « OPTAHUYECKAS XUMMS» BA3OBbIA YPOBEHbD

Teopernueckne 0CHOBbI OPraHM4eCKOH XUMHUU

[Ipenmer opraHuyeckod XuUMHHU: €€ BO3HUKHOBCHHME, Pa3BUTHE M 3HAYEHUE B
MOJYYEHUNW HOBBIX BEIIECTB M MaTE€pUAIOB. Teopusi CTPOEHUS OPraHUYECKHUX
coenunennii A. M. BytnepoBa, e€ ocHOBHBIE TosIOkKeHUSI. CTPYKTypHBIE (HOPMYJIbI
opraHnyeckux BeuecTB. ['omosnorus, nzomepusi. XUMUYECKas CBSI3b B OPraHUYECKUX
COEMHEHUSAX — OJWHAPHBIC U KPATHBIC CBA3U.

[IpeacraBnenrie o KiIaccupuKauu OpPraHUYECKUX BelmecTB. HomeHkimaTypa
OpPraHUYeCKUX COCIMHEHHH (cUCTeMaTH4ecKas) U TPUBUAJIBbHBIC HA3BaHUS

BAKHEHUIIINX MMPEICTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.
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9KCH€pI/IM€HTaHBHBIC MCTOJbI HM3YUYCHHA BCIICCTB W  HX HpeBpameHHﬁ:
O3HAKOMJICHHUC C 06pa3uaMH OpPraHn4YCCKHUX BCIICCTB M MATCpHUAJIaMHU Ha UX OCHOBC;
MOACIIMPOBAHUC MOJICKYJI OPIraHHM4YCCKUX BCIICCTB, Ha6HIOI[CHI/I€ H OIIMCaHHC
ACMOHCTpPAIMOHHBIX OIIBITOB II0 TMPCBPAIICHUIO OPraHU4YCCKHUX BCIICCTB IIPpH

HarpeBaHuM (IJIaBJIeHUE, OOYTIIMBAHUE U TOPEHNUE).

YrieBoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHMYECKMU paAn. MeraH U 3TaH —
OpOCTEHIINE MPEICTABUTEIN AJKAHOB: (PU3NYECKHEe W XHUMHYECKHE CBOWCTBA
(peakuuu 3aMELIEHUsT W TOpPEHHs), HAXOXKIEHUE B IMPUPOJE, INOJYYEHHE MU
IpUMEHEHHE.

AJKEHBI: COCTaB M CTPOCHHE, T'OMOJIOTMYECKUI psAf. OTUIEH M NPOINUJIEH —
IPOCTEHIIINE TPEACTABUTEIN AaJIKEeHOB: (PU3MYEeCKHWe W XHMMHUYECKHE CBOWCTBA
(peakuyy  TUAPUPOBAHUS, TAJOTEHUPOBAHUS, TUAPATALMM, OKHUCJICHUS H
NOJINMEPU3ALINH ), [TOJTYYEHUE U IPUMEHEHHUE.

Ankxanuensl. byrtaauen-1,3 u wmerunOyrtaauen-1,3: cTpoeHue, BaKkHEHIINe
XUMUYECKHE CBOMCTBa (peakuus mnonumepuszanuun). [logyueHue CHUHTETHYECKOTrO
KayuyyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYECKUI psiA. ALleTUIIeH —
OpOCTEHIINN  MPEACTABUTENb AJIKWHOB: COCTaB, CTPOCHHE, (U3HYECKHE U
XUMUYECKUE CBOMCTBAa (peakUuMy THAPUPOBAHUS, TaJOT€HUPOBAHUS, T'HpaTaluH,
rOpeHusl), NOJy4YeHUEe U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (GU3MYECKME M XHUMHUYECKHE CBOMCTBA
(peakiuu rajoreHUPOBAHHUS W HUTPOBAHUS), MOJTY4YEHUE M NpUMEHeHue. Tomyou:
COCTaB, CTpOEHHE, QU3NIECKHE U XMMHUYECKNE CBONCTBA (PEAKIINH TAIIOTEHUPOBAHUS

U _HUTPOBAHWS) MOJYYCHHC W IMPHUMEHCHHE. TokCUYHOCTH 4ApPCHOB. I'eneTuueckas

CBA3b MCIKAY YITICBOAOPpOAAMH, IIPUHAAJIC)KAIIMMHA K PA3JIMYHBIM KJIaCCaM.
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[IpupoHbIC HCTOYHHMKHN YTICBOAOPOIOB. [IprpoaHbIii Ta3 U MOMyTHBIC HE(TSIHBIC
razel. Heptpr m e€ mpomcxoxaenne. CrnocoObl mepepaboTku HeTH: IMEeperoHka,
KPEKMHI (TEPMHUYECKUH, KaTaauTHdeckuil), mnuponu3. [IpoaykTel mnepepaboTku
He(TH, WX TPUMEHEHHWE B MPOMBIIUICHHOCTH W B ObITy. KameHHBIH yromp u
POYKTHI €T0 MepepabOTKH.

OKCHepUMEHTAIbHBIE METOJbl HW3YYCHHS BEIIECTB W WX IPEBpaICHUI:
O3HAKOMJICHHE ¢ 00pa3iaMu TIacTMacc, KaydyKOB U PE3UHBI; KOUTeKIH «HedTh» u
«YTonb»; MOJIEIUPOBAHUWE MOJIEKYJI VYIJIEBOJOPOJOB M TaJlOre€HONPOU3BOIHBIX;

IPOBEJICHNE MPAKTUUECKON PabOThI: MOTyUYEHUE dTUJICHA U H3yYEHHUE €TO CBOMCTB.

PacuéTHble 3a1aun
Brluncnenyss no ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00b€Ma, KOJINYECTBA
UCXOJHOIO BEIIECTBA WM MPOAYKTa pPEaKIUU 10 H3BECTHBIM Macce, 00BEMY,

KOJMYCCTBY OAHOI'0 M3 MCXOAHBIX BCIICCTB WJIN ITPOAYKTOB peaKHI/II/I).

Kucnopoaconepaxaiue opranuyeckue CoeJUHEHUS

[IpenenbHbIE OTHOATOMHBIE CIUPTHL. METaHO U 3TaHOJI: CTPOEHUE, (PUBHUECKHE U
XUMUYECKUE CBOWCTBA (pEaKUMM C aKTUBHBIMUA METaJUIaMH, TaJOr€HOBOJOPOJaMH,
ropeHue), npuMeHenre. BornopoHeie cBsA3U MEXly MOJIeKyJaMu cnupToB. [leiicTBue
METaHOJIa ¥ HTAHOJIa HA OPraHU3M 4YeJIOBEKa.

MHoOroaromMHsle CUPTHl. DTUICHIVIMKOIb U INIMLEPUH: CTPOEHHE, (PU3UUECKHUE U
XUMUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO LIECTOYHBIMU METAJJIaMU, KaYECTBEHHAs
peakuuss Ha MHOTOAaTOMHBIE CHIHPTHI). JlelicTBHE Ha OpraHu3M  4YeJOBEKa.
IIprMmenenue rmnepusa U TUICHIJIMKOIIS.

®deHom: cTpoeHHe MOJIEKYJIbI, PU3MUECKHE U XUMUYECKHEe CBOMCTBA. TOKCHYHOCTD
denona. [Ipumenenue denona.

Anbnerusipl U KeToHbl. PopManblIerull, aleTaibIerua: CTpOeHHe, PU3NYECKue U
XUMUYECKUE CBOMICTBA (pEaKLMH OKHUCIEHUS M BOCCTAHOBJIEHUS, KaYECTBEHHBIE
peaklyn), NOJIy4YeHUE U IPUMEHEHHUE.
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AIICTOH: CTpOEHHE W3MYECKHE U XWUMHUYECKHE CBOMCTBA CaKIIMM OKMCJICHHUA U

BOCCTAaHOBJICHUS ), TOIYYCHHUE U IPUMCHCHHC.

OAHOOCHOBHBIE Ipe/iebHble KapOOHOBBIE KHUCIOTHI. MypaBbHHAsE U YKCyCHas
KHUCIIOTBL: CTPOEHHE, (PU3MUECKHE M XMMHYECKHE CBOMCTBa (CBOMCTBA, OOIIME IS
KJ1acca KUCIIOT, peakius 3TepupuKalnn), noirydeHue u npuMmenenrne. CteapuHoBas u
OJIEMHOBAasA KHUCIOTHI KaK MPEJCTAaBUTENM BBICHIMX KApOOHOBBIX KUCIOT. Mbula Kak
COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBUE.

Crnoxxnble 3(pHUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MIPONIN3 CIOKHBIX
a¢upoB. Kupwl. ['maponus xupos. I[lpumenenue >xupoB. buosoruueckas posb
KUPOB.

VYrieBoabl: cocTaB, KiacCU(UKAIUS YTIJIeBOJOB (MOHO-, U- U TIOJMCAXapHIIbI).
['moko3a — mpocTeilimii MoHOcaxapua: OCOOEHHOCTH CTPOECHHS MOJIEKYJIbI,
dusznueckre U XUMUYECKHE CBOMCTBa (B3ammojaeictBue ¢ ruapokcuaom menu(ll),
OKHCJICHHE aMMHUAYHBIM pacTBOpPoM okcuia cepedpa(l), BocctaHOoBIEHUE, OPOKEHHE
IJIFOKO3bI), HAxXOXXJIEHUWE B TMPUPOJIC, MPUMEHEHHE, OHOJOoruyeckas  poJb.
®otocunTe3. OpykTo3a Kak H30MEP TITHOKO3BI.

Caxaposa — HNPEACTABUTECIb JWCAXAPUIO0B, T'MAPOJIN3, HAXOXKIACHUC B MPUPOJAC U

IIPUMEHEHHUE.

Kpaxman u uemnono3a kak npupojHble noiumepbl. CTpoeHue Kpaxmalia u
EeUT0I03bl.  DU3MYecKkre U XUMHUYECKHE CBOMCTBA Kpaxmaina (THUIpOJIu3,
KaueCTBEHHAsl PEaAKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJIBl M3Y4YEHUsI BEIIECTB M HUX MPEBpallCHUN:
MpOBEJICHNEe, HAONIOJIEHUE W OMNHUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KA4YE€CTBEHHbIC PEAKIUU OJHOATOMHBIX CHUPTOB (OKUCJIEHUE STaHOJa
okcugom Menu(Il)), MHOroaTroMHBIX CHUPTOB (B3aUMOJCHCTBUE TIHUIEPUHA C
ruapokcugom meau(ll)), anpaeruoB (OKUCIEHME aMMHUAYHBIM PacTBOPOM OKCHAA
cepeopa(l) m ruppoxcumom menu(Il), B3anmopeiicTBE KpaxMalia ¢ HOJIOM);

MPOBEJICHUE MPAKTUUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.
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PacuérHble 3a1aum
Beranciennst mo ypaBHEHHIO XMMHUYECKOM peaklny (Macchl, 00bEMa, KOJIHMYECTBA
HCXOJIHOTO BEIIEeCTBA WJIM MPOJAYKTa pPEaKIMud 110 HM3BECTHBIM Macce, O00BEMY,

KOJIMYCCTBY OAHOI'0 M3 MCXOAHBIX BCIICCTB WJIN ITPOAYKTOB peaKI_[I/II/I).

A30Tconepmamue OPraHNvIeCKMe COCINMHCHUA
AMuHpl. MeTHUJIaMWH M aHWJIWH: COCTaB, CTPOCHHE HU3NYCCKHNEC U XHUMHUYCCKHEC

CBOMCTBA (TOPEHHE, B3AUMOJICUCTBHUE C BOJIOW U KUCIOTAMM).

AMMHOKHCIIOTBI Kak aMdoTepHble opraHuyeckue coeAuHeHus. dusnyeckue u
XUMUYECKHE CBOMCTBA aMHHOKUCIOT (Ha mpuMepe uiuHa). buomorudeckoe
3HaYeHUE aMUHOKHUCIOT. [lenTup.

benku kak mnpupoAHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuuHas,
BTOpUYHAsT M TPETHYHAs CTPyKTypa OeikoB. XUMHUUYECKHE CBOMCTBA OEJKOB:
TUAPOIIU3, IEHATYypallusl, KAYECTBEHHBIC PEAKIIUU Ha OEIIKU.

OKCIEpUMEHTAJIbHBIE ~ METOJIbl  M3Yy4YEeHUsI BEIIECTB U UX [PEBpAILCHHI:
HaOJII0/ICHUE U OINHMCAHHE JIEMOHCTPAIMOHHBIX ONBITOB: JIEHATypalus OCJIKOB MpU

Harp€BaHHH, BETHBIC pCAKIINH OEJIKOB.

BbicokoMouieKkyJIsIpHBIE COeIMHEHUS

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIDHBIX COEIWHEHHI: MOHOMED,
[OJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALMHU, CPEIHSS MOJEKYJSpHAs
macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COCAMHEHUH —
NOJIMMEPHU3ALIMS U MOJTUKOHAEHCAIHS.

IlnacTMacchl  (HOAMATUICH, IOJUMIPONMUIICH, MOIUBUHUIXJIOPH. HOJHUCTHUPOJI).

HarypanbHblli ¥ CHUHTETHYECKHE Kay4dyyKd (OyTaJMEHOBBIN, XJOPONPEHOBBIA U
M30IIPEHOBLIN). BoNOKHA: HAaTypaIbHbIE (XJOMOK, MIEPCTh, IIENK), UCKYCCTBEHHBIE

(alleTaTHOE BOJIOKHO, BUCK03a), CHHTETHUYECKHE (KAIpOH U JIABCaH).
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OKCHepUMEHTAIbHBIE METOJbl HW3Y4YeHHMS BEIIeCTB W UX MpeBpalleHUi:
O3HaKOMJIEHHE C O0pa3lamMH MPUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacc,
Kay4YyKOB.

MeknpeaMeTHbIE CBSI3H

Peanuzanusi MeXXnpeaMETHBIX CBSI3€W MPU U3YUYEHUH OpraHudeckod xumuu B 10
KJIAcC€ OCYIIECTBIISIETCSI Yepe3 HMCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
NOHATHI, TaK W TMOHSATUH, SBIAIOMIMXCSA CUCTEMHBIMH JUISl OTAEIBHBIX MHPEIMETOB
€CTECTBEHHOHAYYHOTO I[UKJIA.

OO0mMe ecTecTBEHHO-HAy4yHble TOHSATHA: SBJICHHE, HAy4yHbIM (akT, runoresa,
3aKOH, TEOpHs, aHAJIU3, CHHTE3, KiacCU(UKalus, NEPUOJUYHOCTh, HAOIIOACHHE,
U3MEpPEHNE, IKCIIEPUMEHT, MOJIETTUPOBAHME.

duznka: Marepus, YHEPTHs], Macca, aTOM, JIEKTPOH, MOJIEKYJa, SHEPreTUUECKUM
ypOBEHb, BEILECTBO, TeJIO, 00BEM, arperaTHOE COCTOSIHME BELIECTBa, (hU3HUecKue
BEJIMYMHBI U €JUHULIBI UX U3MEPECHMUS.

buonorusi: knerka, opranusm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OHUONOrMYECKH AaKTHBHBIC BemlecTBa (O€nIKW, YTIEBOIbI, >KUPHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE MOPOJbI, MOJIE3HbIE HCKONAeMble, TOIUIMBO,
peCypchl.

TexHo0rus: NUIIEBbIE TPOAYKThI, OCHOBBI PAIMOHAIBHOTO MUTAHUS, MOIOILIIUE
CPEZICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE ITPENapaThl, MaTEPHAIIbI U3 UCKYCCTBEH-

HBIX U CUHTETUYECKUX BOJIOKOH.
10 KJIACC «OPTAHUYECKAS XUMMUS» YIJIYBJEHHBI YPOBEHb

TeopeTuquKue OCHOBBI opraaneCKoﬁ XUMHH

[IpeameT m 3HAYEHWE OPTaHMYECKOW XWMHUHU, MPEACTABICHHE O MHOT000pa3vuu

OPraHUYECKUX COCIUHECHUMU.
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DNEeKTPOHHOE CTPOCHHE aTOMa YIJIepojia: OCHOBHOE M BO30YKIEHHOE COCTOSHUS.
BanenTHeie BO3MOXHOCTM aTroMa yriepoja. XUMHUYECKas CBS3b B OPraHUYECKHUX
coeMHEeHUsIX. Tumbl THOPUAM3AIMU AaTOMHBIX opOuTaneil yriepoja. MexaHU3MBbI
o0pa30BaHUs KOBAJEHTHOW CBSI3M (OOMEHHBIM M JOHOPHO-AaKLENTOPHBINA). THUIIbI
NepeKPhIBAHMS aTOMHBIX OpOuTaliell; 6- U m-cBa3u. OauHapHas, ABOWHAS U TpOUHAs
cBsa3b. CrocoObl pasphiBa CBA3€H B MOJIEKyJIaX OpraHuyeckux BemiecTB. lloHsTue
0 CBOOOIHOM pajifiKaje, HyKiieo(puie 1 deKTpoduIe.

Teopusi cTtpoeHus opraHuyeckux coequHeHuit A. M. ByTnepoBa u coBpeMEHHbIE
NPEACTABIEHUS O CTPYKTYpPE MOJEKYJ. 3HAUEHUE TEOPUH CTPOCHUS OPraHHUYECKUX
coeuHeHU. MonekynsipHble U CTPYKTypHbIe (popmMynbl. CTpyKTypHBIE (HOPMYJIIbI
pPa3IMYHBIX BUJOB: pa3BEPHYTAsl, COKPAILEHHAs, CKEJIETHAS.

Nzomepus. Buabl nzomepun: CTpyKTypHasi, IpOCTPaHCTBEHHAS.

OnexkTpoHHbIe YPHEKTH B MOJIEKYJIaX OPTaHUYECKUX COSTUHEHUN (MHIyKTUBHBIN
U ME30MEpHBIA YD PEKThI).

[IpeacraBnennie o KiIacCUpUKAIMM  OPTraHUYECKUX BemiectB.  [loHsTne
o pynkuuonansHOM rpynmne. ['omomnorus. I'omonorudeckue psjapl. CucremaTuyeckas
HoMeHKnatypa opranndeckux coeauHeHuid (IUPAC) u TpuBHaibHbBIE Ha3BaHUs
OTJEJIbHBIX MPEICTABUTEIICH.

OcoOenHoctn W Kiaccu(UKaMs OPraHUYeCKHX peakiuil. OKHUCITUTETbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMH B OPTaHUYECKON XHUMUMU.

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEHHUs BEIIECTB M WX MpEeBpallleHUM:
03HAKOMJIEHUE C 00pa3laMu OpraHMYECKUX BEIIECTB U MaT€pUaIaMH HA UX OCHOBE;
OMBITHI TO TPEBPAIICHUIO OPraHWYECKUX BEIIECTB IMPU HarpeBaHUU (IUJIaBJICHUE,
oOyIJiMBaHWE€ M TOPEHHE); KOHCTPYHUPOBAHHE MOJENEH MOJEKyJI OpPraHuYeCKUX
BEILIECTB.

Yriesoaopoasl
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Ankanbl. ['oMonornueckuid psii  ajdkaHoB, oOmias Qopmyrna, HOMEHKIATypa
¥ M30MepuUs. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJEKYI alKaHOB, Sp’-
ruOpuau3anus aTOMHBIX opOuTaneit yrieposa, 6-cBsi3b. Kondgopmepsl. dusnueckue
CBONCTBA AJIKAHOB.

XUMHYECKHE CBOMCTBA  AJIKAHOB: PEAKIIMK  3aMEIICHHS, HW30MEpPHU3AIUH,

JNETUAPUPOBAHMS, UUKIN3ALMKN, MUPOJIN3a, KPEKWHra, ropenus. lIpencraBieHue o
MEXaHHU3ME PEAKIINN PaJIMKAIbLHOIO 3aMEIIICHHUS.
Haxoxnenue B npupoje. CriocoObl MOTydYeHUs U MPUMEHEHUE aJTKaHOB.
Huxnoankanel. O6mas dopmyina, HOMEHKIaTypa W u3zoMepus. OCOOEHHOCTH
CTPOCHUSI U XUMUYECKUX CBOUCTB MasbIX (LIUKJIOMPOIAH, [UKIOO0YTaH) U OOBIYHBIX
(LIMKJIONIEHTaH, IUKIOTEeKCaH) MUKiIoaakaHoB. CriocoObl MOMyYeHUs U MPUMEHEHUE
LMKJIOAJKAHOB.
Ankensl. ['omoyormyeckuii psj ajakeHoB, oOm@as QopMmyna, HOMEHKIATypa.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AIKEHOB, SP THOpHMIM3ALMS
aTOMHBIX opOuTalel yriaepoja, 6- U m-cBsizu. CTpyKTypHas U reomeTpudeckas (1uc-
TpaHc-) nzoMepus. Pu3nyecKue CBOMCTBA aJIKEHOB.
XUMHUYECKHE CBOMCTBA: pPEaKIMU MPUCOCAUHEHUS, 3aMEIICHUS B 0O-MOJIOXKEHUE
IIPU JIBOMHOM CBSI3H, MOJIMMEPU3ALUN U OKHCIEHUs. [IpercTaBaeHre 0 MexaHW3Me
eaklMu ___ aiekTpodbunbHoro  mpucoenudeHus.  [IpaBuno  MapkoBHHKOBA.
KauecTBeHHBIE peakMy HAa JBOWHYIO CBA3b.
CriocoObl OJTy4eHUsI U IPUMEHEHUE aJTIKEHOB.
Ankanuensl. Krnaccudukamus ankaaueHoB (COnmpspKEHHBIC, H30JIMPOBAHHBIE,
KyMyJaupoBaHHbI€). OCOOEHHOCTH 3JEKTPOHHOIO CTPOCHUS U XUMHUYECKUX CBOMCTB
CONPsDKEHHBIX JUeHOB, 1,2- u 1,4npucoenunenue. ITonumepuszanus CoOnpsiKEHHBIX

JUCHOB. Crioco0sbI IMOJIYUYCHHA U IIPUMCHCHHUC AJIKAIUCHOB.
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Anxusbl. ['oMosiorMueckuil psija  aJKuHOB, oOmias ¢Gopmyia, HOMEHKJIaTypa
U U30MepHsl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKHWHOB, Sp-
ruOpuIu3alus aTOMHBIX opouTtaneit yriaepoaa. dusndyeckrue CBOWCTBA alIKMHOB.

XHUMHUYECKHE CBOMCTBA: peakuu IIPUCOETUHEHNS], TUMepr3alun
U TPUMEPHU3ALUH, OKUCcIeHna. KuciaoTHbIe CBOWCTBA aJIKMHOB, MMEIOIINX KOHIIEBYIO
TPOMHYIO CBsI3b. KaueCcTBEHHBIE pEAKIINY HA TPOMHYIO CBS3b.

CnocoObl OJIy4eHHs] U IPUMEHEHHUE AJIKMHOB.

ApomaTthueckue yriieBoJopoiabl (apeHsl). ['omomoruueckuil psi apeHoB, oOIas
dbopMyrna, HOMEHKIATypa U U30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE

MOJIEKYJbI ~ OeH3osna. [IpaBUii0  apOMATHUYHOCTH, TNPUMEPHI  apOMATHYECKHUX

coenuHenun. Gusnueckre CBOWCTBA APEHOB.
XYWMHYECKHE CBOICTBA O€H30JIa M €ro TOMOJIOTOB: pEaKIUH 3aMEeLIEHUs
B OEH30JbHOM KOJIbLIE W YIJIEBOJAOPOIHOM paJuKale, Peakuuu NPUCOCTUHEHHUS,

OKHCJIECHHE TOMOJIOrOB OeH30I1a. H[}CECTaBHeHI/IC O MEXAaHM3ME peaKgI/Iﬁ

leKTpoguiIbHOro 3amemienus. IIpencraBieHne 00 OpPHUEHTUPYIOLIEM JEHCTBUU

3aMmecTuTeNied B OCH30JbHOM KOJIbIIE Ha TMpUMEpE AaJKWIbHBIX PaJUKaJOB,
KapOOKCUIIbHOM, THAPOKCUIIBHOM, aMUHO- U HUTPOTPYIIIIbI, aTOMOB T'aJIOT€HOB.

Oco0eHHOCTH XUMHUUECKUX CBOMCTB cTupodia. [lomumepuzanus ctupona.

CnocoObl OJIy4eHHs] M IPUMEHEHHE apOMAaTHYECKUX YIJIEBOJOPOIOB.

[Tpuponnsiii ra3. I[lonyTtHbsle HedTaHble Ta3pl. HedTh 1 €€ mnpoucxoxaeHwue.
KaMmeHHbI#1 yrosib 1 MpoayKThl €ro nepepaboTKy.

CriocoObl  mepepabOTKM  HEPTH:  TMEpPEroHKa, KPEKUHT  (TEPMHUYECKUH,
KaTamuTu4eckuit), pudopmuur, nuponu3. IIpoaykTel mnepepaboTku HedTH, HX
IPUMEHEHUE B IPOMBIIIEHHOCTH U B OBITY.

['eHeTnueckas cBs3bp MEXKAY Pa3IMYHBIMU KJIaCCAMU YIJIEBOJIOPOIOB.

ONEKTPOHHOE CTPOEHUE TaJOre€HIPOU3BOJHBIX  YIJIEBOAOPOAOB. Peakuunun

3aMEILEHUsT TaJIoT€Ha Ha  TUIPOKCOTPYIIly, HHUTPOrpPyIIy, [HAHOIPYNMY,

aMuHOrpynmny. /[eicTBue Ha raJIor€HITPOXU3BOJHBIE BOJHOTO U CIIMPTOBOIO PAcTBOpA
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meénoyn. B3amMmoaencTBue auUrajoreHaJIKaHOB C MarHueM M IMHKOM. lloHATHE O
METANIOOPTAaHNYECKUX  COCNMHEHMAX. lcmonmb3oBaHWE  raJOreHMpPOW3BOIHBIX
yTIEBOAOPOJIOB B OBITY, TEXHUKE U MIPU CUHTE3€ OPTraHMYECKUX BEIECTB.

DKCHepUMEHTAIbHBIE METOIBI M3YYCHHS BEIIECTB M MX MPEBPAIICHUI:; N3YICHHE
(GU3HYECKNX CBOWCTB yTIEBOAOPOIOB (PACTBOPHMOCTH), KAaYECTBCHHBIX PEAKIIHA
YTJIIEBOAOPOJIOB PA3IUYHBIX KJIacCOB (0OecCIBEUMBaHUE OPOMHOM MJIM MOJHOMN BOJIBI,
pacTBOpa TepMaHTaHaTa Kaius, B3aUMOJCHCTBHE aleTHJICHA C aMMHAYHBIM
pactBopoM okcuaa cepedpa(l)); kauecTBeHHOe OOHapy»XEHHE yTiepoja W BOJIOPOJIa
B OpPraHWYECKUX BEIICCTBAX; IOJYyYCHHE OTHUJICHA M H3YyYCHHE €ro CBOWCTB;
o3HakoMJieHHEe C Koywtekmusamu «HedTe» u «Yromp», ¢ oOpasnamu IuiacTmacc,
Kay4qyKOB U PE3UHBI; MOJIETTUPOBAHUE MOJIEKYJI YTIIEBOJIOPOJIOB
Y TaJIOTCHIIPON3BOIHBIX yTIIEBOAOPOIOB.
Kucaopoacoaep:xainiue oprannyeckue coeTuHeHn st

[Ipenenbubie ogHOAaTOMHBIE crUpThl. CTpoeHrue MoJieKys (Ha MpuMepe MeTaHoJa
u 9Ta”ojna). ['omosiornyeckuit psijg, oOmas dopmynna, M30Mepus, HOMEHKIATypa
u kinaccudukanusa. DuU3MUecKue CBOWCTBA TMPEIETHHBIX OJHOATOMHBIX CITHPTOB.
Bomopoanbie cBsSI3U MEXIy MOJICKYJIAMH CITHPTOB.

XVWMHYECKHE CBOWCTBA: pEaKIMM 3aMEIICHUS, JCTHUApPATAIUNA, OKHCIICHHUS,
B3aMMOJICUCTBHE C  OPraHWYECKMMH W  HEOPTaHWYECKHMMH  KHCIOTaMH.

HpCI[CTaBJIeHI/Ie O MEXaHHN3MCEC peaKHI/Iﬁ HYKJIGO(l)I/IJILHOFO 3amenienus. KauectBenHas

peakuus Ha OJIHOATOMHBIE CHUPTHI. J[€HCTBME 3TaHOJAa M METAHOJAa HAa OPraHu3M
yenoBeka. CriocoObl MOTyYeHHS M TPUMEHEHHE OJTHOATOMHBIX CITUPTOB.

[Ipocteie »dupbl, HOMeHKIaTypa u u3omepus. OcoOeHHOCTH (U3HUYECKUX
1 XUMHYECKHUX CBOMCTB.

MHOroaTOMHbBIE  CIIMPTHl —  STWJICHIVIMKOJb W TJIMILEPHUH. dusznyeckue
Y XMMHUYECKUE CBOMCTBA: PEAKIMM 3aMELICHUS, B3aUMOACHCTBUE C OPraHUYECKUMHU

N HCOPTaHWYCCKUMHU KUCJIOTaMHU, KaUCCTBCHHAs pCaKnA Ha MHOT'OAaTOMHBIC CITMPTHI.
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HeiictBue Ha opraHu3m 4enoBeka. CrocoObl TOMy4YeHHS U NPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

@enon. CrpoeHHME  MOJIEKYJIBI,  B3aUMHOE  BIMSHUE  TUAPOKCOIPYIIIIBI
u OeH3onpHOTO sApa. Pusznueckue cpoiicTBa (peHosa. OCOOEHHOCTH XHMHYECKHX
cBoiictB (enoma. KadectBennole peaknmu Ha ¢eHon. TokcuyHocTh  (heHoma.
Crnoco0sI nostydeHus u npuMeHenue penona. Genondopmaibiaeruadas cMoa.

KapOoHwiibHblE COEIMHEHUS — albJAETUIbl U KETOHBL. DJIEKTPOHHOE CTPOCHHE
KapOOHWIBHON rpynmbl. ['oMosiornueckue psiibl ajabAETUAOB U KETOHOB, OOIIast
dbopmyna, wuzoMmepus U HOMEHKIartypa. @DPu3nueckue CBOWCTBA  aJIbJIETHIOB
Y KETOHOB.

XVMMHUYECKHE CBOWMCTBA QJIBJIETMAOB M KETOHOB: PEAKLUHUHU IPUCOECIHHECHMS.
IlpeacraBieHre O MEXaHU3ME pEeaKUMi  HYKJICO(MUIbHOTO NPHCOCAUHEHUS.
OxuciaeHne anpACTUAOB, KAaueCTBEHHBbIE peakuuud Ha anpierugpl. CrnocoOsl
NOJIyYeHHS U IPUMEHEHHE alIbJIETHI0B U KETOHOB.

OOHOOCHOBHBIE TIpe/eibHbIE KapOOHOBBIE KHUCIOTBL. (OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KHUCIOT. M30Mepusi 1 HOMeHKIaTypa. PU3nYecKne CBOMCTBA
OJIHOOCHOBHBIX TMpPEJENIbHBIX KapOOHOBBIX KHUCJIOT. BOIOpOIHBIE CBA3UM MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT.

XUMHUYECKHE CBOMCTBA: KHCIIOTHBIE CBOMCTBA, peaKIusi 3TepudUKaIIU, peaKiuu
C YYaCTHEM YTJIEBOAOPOIHOTO pajHKaa.

Oco0EeHHOCTH CBOMCTB MYyPaBbUHOM KUCIIOTHI.

[TonsiTve O MPOU3BOIHBIX KAPOOHOBBIX KHCIOT — CIOXKHBIX 3(pUpax, aHTUIPUIAX,

TaJIOrCHAHTUAPUAAX, AMUJIAX, HUTPUJIAX.

MuorooOpa3ue KapOOHOBBIX KHCJIOT. (OCOOCHHOCTH CBONCTB HEMpeAeIbHBIX
u apOMaTHYECKUX KapOOHOBBIX KHCJIIOT, JTMKapOOHOBBIX KHCJIOT,
THIPOKCUKAPOOHOBBIX KUCJIOT. [lpemcraBuTenn BBICIIUX KapOOHOBBIX KHCIIOT:
CTEapUHOBAas, TAJIbMHUTHHOBAS, OJCMHOBAs, JMHOJICBAs, JIMHOJICHOBAS KHCIOTEHI.

Crioco0Ob1 IMOJIYYCHHA U IMPUMCHCHHUC
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KapOOHOBBIX KHCIOT.
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Cnoxunble 3¢upbl. ['omonormyeckuit psin, oOmas Qopmyna, HU30MepHUs
Y HOMEHKaTypa. DPHU3HYECKHE U XMMHYECKHE CBOWCTBA: THUAPOJIU3 B KUCIOU
Y IIEJIOYHOM Cpelie.

Kuppl. Ctpoenue, (U3MUECKHE W XMMUYECKUE CBOWCTBA JKUPOB: THAPOJIH3
B KHCJIOW M IIeOYHOM cpene. OCOOEHHOCTH CBOMCTB YKHUPOB, COAEPIKAIINX OCTATKH
HEIpPEAEIbHBIX JKUPHBIX KUCIIOT. JKuphl B ipupoe.

Mpbu1d Kak colM BBICHIMX KapOOHOBBIX KHCIOT, UX Motollee aeiicrBue. Ilondarue
0 cHHTeTHYeCcKnX Moromux cpeacreax (CMC).

OO61ast xapakTepUCTHKa YTIIEBOIOB.

Knaccudukanus yrieBoaoB (MOHO-, TU- U TIOJIUCAXAPU/IbI).

MoHocaxapuabl:  IJIKOKO3a, bpykTO3a, rajaKrTo3a, pubo3a, J€30K-
cupubo3a. duznueckue CBOMCTBa Y HaxO0XJICHUE B MPUPOJIE.

®otocunTe3. OnrTuyeckas uzomepus. KonapuyaTo-lienHas TayTOMeEpHsl Ha MpUMeEpe

MOJIEKYJIbI TIIOKO3bI, IPOECKIIUU Xeyopca, d., 3 ~-aHOMEpbI TIIOKO3bL.

XHWMHYECKHE CBOMCTBA ITIIOKO3bI: PEAKIIMHU C YYACTUEM CIUPTOBBIX U AJIbJETHIHON
IpynI, CHOUPTOBOE M MOJOYHOKHCIOE OpokeHue. IIpumeHeHue TIiroKo3bl, €€
3HAYECHUE B KU3HEAEATEIbHOCTH OPTaHU3MA.

Hucaxapuasl:  caxaposa, MaJIbTO3a U JIAKTO34. BoccranasnuBaromue
Y HEBOCCTAHABIIMBAIOIINE nucaxapuipl. l[wuaponus aucaxapunoB. Haxoxnenue
B [IPUPOJIE U IPUMEHEHUE.

[Tonucaxapuapl: Kpaxmaj, TJIHKOTEH W Leu1ojo3a. CTpoeHue MaKpOMOJIEKYI
KpaxmaJia, INIMKOTe€Ha U LEJUTI0JI03bl. DU3NYecKre CBOKMCTBA KpaxMasa U IEJTI0I03bI.
XHUMHUYECKHE CBOMCTBA KpaxMmala: THAPOJIU3, KAUYEeCTBEHHAs peakuus C HOJIOM.
XUMUYECKHEe CBOWCTBA IIEJUTIONO3bI: TUAPOIN3, TMONIy4YeHHE S(PUPOB IEIUTIOIO03bI.
[TonsiTe 06 NCKYCCTBEHHBIX BOJOKHAX (BUCKO3a, alleTaTHBIM MIEINK).

OKCHepUMEHTAIbHBIE METOAbl M3yYEHHUS BEUIECTB U HMX MpPEBpalICHUM:
PaCTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3AMMOJECUCTBHAE ATAHOJA C HATPUEM,

OKHMCJIEHHE S3TUJIOBOrO CIHUPTAa B ajJbJErH]l Ha PacKaJ€HHOM MEIHON IPOBOJIOKE;
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OKHCJIEHHE ATWJIOBOIO CHUpPTAa JUXPOMATOM Kaius (BO3MOXHO MCIOJb30BaHUE
BUJICOMATEPUAJIOB); KauyeCTBEHHBbIE pPEAKIMU Ha albAeruabl (C TUIPOKCHUIIOM
muammuHcepeopa(l) u ruapoxcugom meau(ll)); peakuus riaumepuna ¢ THIAPOKCUIOM
meau(Il); xumuueckue cBOMCTBa pacTBOpa YKCYCHOM KHCIOTBHI; B3aUMOJICWCTBHE
pactBopa TioKo3bl ¢ ruapokcugom meau(ll); BzaumopaeiicTBue kpaxmana ¢ UOJOM;
pelIeHre SKCIePUMEHTANBHBIX 3a/1a4 110 TeMaM «CnupTsl U PpeHoasy. «KapOoHoBbIe
KUCIOTBI. CII0KHBIE 2DUPBD».

A30Tcoaep:kaniue OpraHnyecKue coenHeHus

AMHHBI — OpraHuyeckue Mpou3BOAHbIe amMmuaka. Kiaccudukanus aMuHOB:
anudaTuuecKue U apoMaTUUYECKUE; MEPBUYHBIC, BTOPUYHBIC U TpeTuuHble. CTpoeHUe
MOJIeKyJ, oOmasi ¢opmyia, HU30MEpHs, HOMEHKJIATypa M (PU3NYECKHE CBOWCTBA.
XuMHUecKkoe  CBOMCTBa  anudaTuyeckuX  aMHHOB:  OCHOBHBIE  CBOICTBA,
AJTKUJIMPOBAaHKE, B3aUMOJICHCTBUE NMEPBUYHBIX AMUHOB C a30TUCTOM KucioTou. Conu
AITKAJIAMMOHHSL.

AHUIIMH — TpeICTaBUTENIb aMMHOB apomaThdeckoro psana. CTpoeHue aHWIWHA.
B3aumHoe BiusiHME rpynn aTOMOB B MOJieKyJie aHuIMHA. OCOOCHHOCTH XUMUYECKHUX
CBOMCTB aHWIMHA. KauecTBEeHHbIE peaKIMy Ha aHUJIKH.

CnocoObl modyyeHuss W TpUMEeHeHue anudaTudeckux aMuHoB. IlomyudeHue
aHWIMHA U3 HUTPOOEH301a.

AMMHOKHCJIOTBHI. HOMeHKHaTypa n H30MCpus. OT,Z[CJII)HBIC npcacCTaBuTCIn O-

AMHMHOKHMCJIOT. TIJIMIOHWH, aJIaHHWH, !l)CHI/IHaﬂaHI/IH, CCpUH, IJIyTAMHWHOBAA KHCJIOTA,
JU3WH, IHUCTCHH. OnTunyeckas HN30MEpUA  aMHHOKHUCIIOT! D-u [-aMUHOKHCIOTHI.

dusnueckre CBOMCTBA AMUHOKHUCIIOT. XUMHWYECKHE CBOMCTBA aAMUHOKHUCIIOT Kak
aM(OTEPHBIX OPTaHUYECKUX COCTUHEHUHN, PEaKIHsl MOJMKOHICHCAINH, 00pa30BaHUe
NEeNTUAHON CBsI3U. buosiornueckoe 3HaueHWE aMUHOKHUCIOT. CUHTE3 M TUIPOIU3

IIEOTHUIOB.

54



benku kak mnpupoaHsie noJumepnl. llepBuunHasi, BTOpUYHAs W TPETUYHAs
CTpYKTypa OenkoB. XHMHYECKHE CBONCTBA OEIKOB: THIPOJIH3, JCHATypaIus,
KaueCTBEHHBIC PEaKIIMU Ha OCIIKH.

IlonsTue 00 A30TCOACPIKAITNX IrCTCPOLIMKIIMYCCKHUX COCIMHCHUIAX.

HI/IpI/IMI/IHI/IHOBBIe U NYPUHOBBIC OCHOBAHMHA. HYKJIGI/IHOBBIC KHMCJIOTBI: COCTAaB,

CTPOCHHE U OMOJIOTUYECKAS POIb.

DKCNEPUMEHTAIbHBIE METOJAbl HM3YYEHHS] BEIIECTB W WX NPEBPALICHUN:
pacTBopeHHe OCIKOB B BOJIe; JcHATypalus OEJIKOB IpU HArpeBaHWU; I[BETHHIC
peakIuu Ha OCJIKU; PEeIICHUE SKCIIEPUMEHTAIIBHBIX 3aja4 110 TeMaM
«A3oTcozepKalIue OPraHUYEeCKUE COCIUHEHUS» U «Pacno3HaBaHWE OPraHUYECKUX
COCJIMHECHUI.

BbicokoMoJIeKyJISIpHbIE COeTUHEHUS

OCHOBHBIC TOHSITASI XUMHHM BBICOKOMOJEKYJISIPHBIX COCAUHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IOJUMEPHU3ALUUA, CPEIHSAI MOJICKYJISIpHas
Macca. OCHOBHbIE METOJbI CHUHTE3a BBICOKOMOJEKYJSPHBIX COCAMHECHUN —

NOJUMEpH3alMsl ¥ NOJUKOHAeHcauus.  lIpencraBneHue 0 CTepeoperyssspHOCTH

U HaJIMOJIEKYJISPHON CTPYKTYPE NOJUMEPOB, 3aBUCHUMOCTb CBOKCTB IMOIUMEPOB OT UX

MOJICKYJIAPHOI'O U HAAMOJICKYJIAPHOTO CTPOCHMNA.

[Tonumepuble  Marepuanbl.  Ilmactmacesl  (HOMMATUIIEH,  MOJIUIPOIUIIEH,
NOJIMBUHWIXJIOPU,  TMOJHMCTUPOJ,  MOJMMETUIMETAKpUiIaT,  IMOJIMKApOOHATHI,
noJIMATHWICHTEpedTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnactoMepbl: HaTypaldbHBbIA KaydyK, CHHTETHYECKHE Kaydyku (OyTaIueHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIUKOHEIL. Pe3nHa.

BonokHa: HaTypanpHble (XJIONOK, WIEPCTh, WIENK), HWCKYCCTBEHHbIE (BHUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHYECKHE (KallpOH U JIaBCaH ).

[lonuMepsl crenuanbHOro Ha3HaueHUs (TedoH, KeBJap, 3JIEKTPONPOBOJSIINE

[0JIMMEPBI, OMOpa3IaraéMple NOJUMEPDI).
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OKCIIEpUMEHTAIbHBIE ~ METOJIbl M3Y4YEHHUs BEIIECTB M HUX MpEeBpallicHUM:
O3HAKOMJIEHHE C 00pa3llaMu MPUPOJHBIX W HCKYCCTBEHHBIX BOJIOKOH, IJIAaCTMAcC,
Kay4yyKOB; pEIICHUE OHKCIEPUMEHTAIbHBIX 3a1ay 1o TeMe «Pacno3HaBanue
IUIACTMACC U BOJIOKOHY.

PacuéTHble 3agaun

Haxoxxnenue MosieKyIsspHO (OpMyibl OPraHUYECKOro COEAMHEHUS IO MAaCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJAIIMX B €r0 COCTaB; HAXOXKIECHUE MOJIEKYJAPHON (HOpMYIIbI
OpraHUYeCcKOro COeqUuHEHusT 1o Macce (00bEMY) TMPOAYKTOB CrOpaHus; IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH W/WUIU HCXOJHBIX
BEIIECTB; YCTAaHOBJIICHHE CTPYKTYpHOH (HOPMYJIBI OPraHUYECKOrO BEIIecTBa Ha
OCHOBE €r0 XMMHUYECKHUX CBOMCTB WJIHM CIIOCOOOB MOJIYYEHUS; OMPEICICHUE JIO0JIH
BBIXOJIa IPOAYKTA PEAKIUU OT TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbie CBA3U

Peanuzanusa MeXNpeIMETHBIX CBSI3€M IPU M3YYCHUM OPraHUYECKOM XHUMHUU
B 10 kjacce OCyIIECTBISIETCS Ye€pe3 HCIONb30BaHWE KaK OOLIMX €CTECTBEHHO-
HAy4YHBIX [OHATHN, TaK W TOHATHH, NOPUHATBIX B OTACJIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTO I[UKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE TOHSTHUS: SIBJICHUE, HAy4YHBIM (akT, TUmoresa,
TEOpUs, 3aKOH, aHajiu3, CHUHTE3, KiaccupuKalus, HaOI0JEeHUEe, H3MEpPEHUE,
AKCIEPUMEHT, MOJENb, MOJICIIUPOBAHHE.

dusuka: MaTepusi, aToOM, dJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, DHEPIE€TUYECKUI
YpOBEHb, BEILLECTBO, TeJI0, 00BEM, arperaTHOE COCTOSIHME BELIECTBa, (hU3HUecKue
BEJIMYUHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorusa:  kmerka, opraHu3M, JKOCHUCTeMa, Ouocdepa, MeTaboIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA W TETepOTpOdHBI TUN THUTaHUS, OpOKECHHE,
dboTocuHTE3, IbIXaHue, OCJIKHU, YTIIEBO/IbI, )KUPbI, HYKJIEUHOBBIC KUCIOTHI, (DEPMEHTHI.

I'eorpa¢us: mosie3Hble UCKOMAEMBIE, TOILUIUBO.
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Texnojorus: IMUIICBLIC IMPOAYKTBI, OCHOBLI PAllMOHAJIBHOI'O IIMTAHHA, MOIOIIHC

cpeacTBa, MaTCprajbl U3 HCKYCCTBCHHBIX U CHHTCTHYCCKUX BOJIOKOH.

11 KIIACC «OBIIAA W HEOPITAHHUYECKASA XHUMMUSA»
BA30BbIil YPOBEHb
Teopernueckne 0CHOBbI XUMHH

XUMHYECKHI 37eMeHT. ATOM. SApo aroma, M30TOIbI. DJIEKTPOHHAas 000JIOYKa.
DHepreTuueckue YpPOBHH, IMOJAYPOBHU. ATOMHBIE OpOMTANIU, S-, p-, d-DIIEMEHTHI.
OcobeHHOCTH pacrpeiesieHus JJICKTPOHOB IO OpOUTANIIM B aToMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOH(DHUTYpaIHsi aTOMOB.

[lepnonnueckuii 3akoH u [lepuoguueckass cucremMa XuMHUYECKUX djieMeHTOB [[. U.
MenpeneeBa. CBs3p mnepuoanyeckoro 3akoHa U llepuonnueckodl cucTeMbl
xumudeckux snemeHToB J[. M. MengeneeBa ¢ COBpPEMEHHOW TEOPHUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBONCTB XHMHUYECKHX D3JIEMEHTOB U
00pa3yeMbIX UMU MPOCTHIX U CJIOXKHBIX BEIIECTB MO TPYIIaM U NepuojaM. 3HaYCHUe
MIEPUOINYECKOTr0 3aKOHA B PA3BUTUU HAYKHU.

Ctpoenue BemecTBa. XUMHYECKasi CBsI3b. BUibl XMMUYECKON CBSI3U (KOBaJEHTHASI
HEMoJIsipHasE W TOJSpHasi, HMOHHAs, MeTainyeckas). MexaHu3Mbl 0O0pa30BaHUS
KOBAJICHTHOM  XMUMHUYECKOW CBs3M (OOMEHHBIH M  JIOHOPHO-aKIENTOPHBIN).
BonoponHas cBsA3b. BaneHTHOCTb. DJIEKTPOOTPULATENBHOCTh. CTENEHb OKHCIICHHUS.
HNoHbI: KaTHOHBI U AHUOHBL.

BemectBa MOJIEKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHUA. 3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTBA. [HMbl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTH CBOWCTBA
BEILIECTB OT THUIA KPUCTATUIMYECKON PEIIETKHU.

[Tonarne o nucnepcHbIX cHUcTeMax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPHI.

MaccoBasi 10Jis BEIIeCTBa B paCTBOPE.
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Knaccudukanusa HeopraHnyeckux coenvHeHuil. HomeHkiaTypa HeopraHu4ecKux
BEILIECTB. |'€HeTHYeCKas CBA3b HEOPraHWYECKUX BELIECTB, NPHUHAMICKAIIUX K
Pa3IMYHBIM KJIACCAM.

Xumnueckas peakius. Knaccupukanus XuMUYECKUX peakuuil B HEOPraHUYECKOM
U OPraHWYEeCKONM XMMHH. 3aKOH COXPAHEHUsS MacChl BELIECTB; 3aKOH COXPAHEHMS U
NPEBPALEHUS SJHEPTUHN [P XUMHAYECKUX PEAKLIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT Ppa3M4YHbIX (akrtopoB. OOpaThMbie
peakuuu. XuMHUYECKoe paBHOBecHe. DakTopbl, BIMAIOIIME HA COCTOSHUE
xumuueckoro pasHoBecus. [Ipunnun Jle [larenbe.

Onektponutuyeckas auccounanus. CuiabHble M cialble 3neKTponauTsl. Cpena
BOJHBIX pAacTBOPOB BEIECTB: KHUCJass, HEWTpaibHasd, IienodHas. llondrme o

BoJoponHOM mokaszatene (pH) pactBopa. Peaknuum monHoro o6mena. [maposus

HCOPIraHNYCCKHX W OPraHUYCCKHX BCIIICCTB.

OKUCIINTEIIFHO-BOCCTAHOBUTEIILHBIC PCAKIIHH. IlousaTtue 00 QJICKTPOJIN3C

pacIIaBOB M PAaCTBOPOB coJieil. [[puMeHeHne 31eKTpoauns3a.

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YEHHUsI BEIIECTB M UX MOpeBpallleHUM:
neMoHctpanus Tabnui «llepuonuueckass cuctemMa xuMuueckux anemeHtoB J[.U.
MenneneeBay; U3ydye€HHUE MOJENECH KPUCTAUIMUECKUX PEHIETOK; HaOMIoJAeHUE U
OMKCAaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3lOKEHHE MEPOKCHIA
BOJIOPOJA B IPUCYTCTBUM KAaTAIIM3aTOPA, ONPEACIIEHUE CPEIbl PACTBOPOB BEILIECTB C
MOMOIIBI0 YHUBEPCATILHOTO HWHJIMKATOPa, PEAKIMd MOHHOTO OOMEHa); MPOBEIICHUE
MPAKTUYECKON paboThl «BnusHuEe pa3nuyHbiX (HaKTOPOB HA CKOPOCTh XUMHUYECKOU

peaKIum.

PacuérHble 3ag1aum
Pacuértel 110 ypaBHEHHSIM XMMUYECKUX PEAKIMH, B TOM YHCIIE TEPMOXUMUYECKUE

pvaéTBI, pvaéTBI C UCIIOJIB30BAaHUECM ITOHATHA «MAaCCOBas J0JA BEIICCTBAY.
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Heopranunuyeckass xumus

Hemeramnel. Ilonoxenne HemeraiuioB B llepuoanueckor cUCTEME XUMUYECKHX
anemeHnToB JI.M. MengeneeBa u 0OCOOEHHOCTH CTpPOCHHS aToMOB. Dusnueckue
CBOMCTBa HEMETAJUIOB. AJUIOTPONHUS HEMETAIOB (Ha MpuUMEpe KHUCIOpOJAa, CEpHI,
docdopa u yraeponaa).

XWUMHUYECKHE CBOMCTBA BaXHEUIIMX HEMETAIOB (TajoreHOB, CEephl, a30Ta,
docdopa, yriepoaa U KpeMHHUS) U UX COSTUHEHUM (OKCUIOB, KUCIOPOCOACPKAIIUX
KHUCIIOT, BOJOPOJAHBIX COCTUHEHUH ).

[IpuMeHeHne BaXXKHENIINX HEMETAJUIOB U KX COCAMHEHUM.

Merajuibl. Ilonoxxenue wMerayuioB B Ilepuoanyeckoil cucTeMe XUMHUYECKUX
anementoB JI. M. MenneneeBa. OCOOEHHOCTH CTPOCHHS DJIECKTPOHHBIX 000JIOYEK
atomoB MetauioB. OOmue Qunyeckue cBodcTBa MeTasioB. CIulaBbl METAIIOB.
DIEKTPOXUMHUUECKUIN Pl HAMIPSIKEHU METaJIOB.

XUMHUYECKHUE CBOMCTBA BAKHEHIITUX METAJIJIOB (HATPUM, KaJIui, KaJlbI[Ui, MarHui,
QTIOMUHUH, IUHK, XPOM, KEJI€30, MEJIb) U UX COCIUHCHUH.

OO6mmwme criocoObl moiyueHuss MeTawioB. Meramnyprus. Koppos3us meranios.

C11oco0bl 3a1UThI OT KOppo3uH. [I[puMeHeHrne MeTamioB B ObITY U TEXHUKE.
OKCIIEpUMEHTAIbHBIE METO/bI M3YUYEHHs BEIIECTB U MX INPEBPALICHUN: U3yUCHUE
KOJUIEKIMU  «MeTamibl M CIJIaBb», 0OOpa3lOB  HEMETAUIOB;,  PEIICHHE
SKCIIEPUMEHTAIbHBIX 3a7ay; HaOJIOJIEHHE W ONMCAHUE JEMOHCTPALMOHHBIX MU
71a00paTOPHBIX OMNBITOB (B3aUMOJEHCTBUE THAPOKCUIA AIIOMUHUSL C pacTBOpamMu

KHCJIOT U menoqeﬁ, Ka4YCCTBCHHBIC PCAKIIMHK Ha KaTHOHBI MGTEU'IJ'IOB).

PacuéTHble 3aga4un

Pacuétel maccel BemiecTBa WM 00BEMA Ta30B 10 HM3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUHA BEIIECTB;
pacu€Tbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIH OJTHO U3

BCHICCTB UMCCT IIPUMCCH.
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XuMHUS U KU3Hb

Ponp xumum B oOecrnedeHHMH HKOJOTHUYECKOHM, SHEPreTHYEeCKOM M IHIIECBOM
0e3omacHOCTH, pa3BUTUM MeAUIMHBL. [loHATHE O Hay4HBIX METOJaX IO3HAHMS
BEIIIECTB U XUMUYECKUX PEAKIIHM.

[IpeacraBnennss 06 OOMMX HAYYHBIX MPUHIUIIAX TPOMBIIUICHHOTO TOTYYEHUS
BA)KHEUILINX BEUIECTB.

UenoBek B MUPE BEMIECTB U MAaTEPUAIIOB: BAXKHEUIIIME CTPOUTEIbHBIE MAaTEPUAIIBI,
KOHCTPYKLIIMOHHBIE MAaTE€pHUANIbl, KpPACKH, CTEKJIO, KEpaMHKa, MaTepuaibl I
AJIEKTPOHUKH, HAHOMATEPHUaJIbl, OPraHMYECKUE U MUHEPaAIbHBIE YI00PEHUSI.

XuMusiT H 3J0pOBbE YEJOBEKA: IIpaBWja MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB; MpaBwiia 0€30MacHOT0 MCIIOJIb30BAHUS MPENapaToOB ObITOBOW XUMHH B
ITIOBCEIHEBHOM KU3HMU.

MexnpeaMeTHbie CBA3U

Peanuzanus MeXnpeIMETHBIX CBSI3€M NMPH M3y4YeHHH OOIIEH W HEOpraHWYEeCKON
xuMud B 11 Kacce oCyliecTBIsSETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTeCTBEHHO-
HAay4YHBIX NOHSATHMN, TaK W TOHITUHW, SBJISIIOIIMXCS CHCTEMHBIMHU JUISI OTIEJIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO I[MKJIA.

OO01ue ecTecCTBEeHHO-HAYYHBIC TTOHATHUS: HAyUYHbIA (aKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHanu3, CHUHTE3, Kilaccu(ukamusi, MNEPUOJUYHOCTh, HAONIIOJEHUE, HKCIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®usuka: Marepus, SHEPTHsi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEWTPOH, HOH,
M30TOI, PAaJUOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUUYECKUN YPOBEHb, BELIECTBO, TEIIO,
00bEM, arperaTHOE€ COCTOSIHHE BeEIIeCTBa, (PU3MUECKHWE BEJIUYMHBI W CAUMHHUIIBI HX
WU3MEPEHUS, CKOPOCTb.

buonorus: knetka, opraausM, s3KkocucTema, orocdepa, MaKpo- 1 MUKPOIJIEMEHTHI,
BUTAMUHBI, OOMEH BEIIECTB B OpPraHU3ME.

['eorpadusi: MuHepanbl, TOPHBIE MOPOJbI, MOJIE3HbIE MCKOMAeMble, TOILIUBO,

pECYpCHI.
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TexHoyorusi: XUMHYECKas INPOMBINIJICHHOCTb, MCTAJUIYpPrus, IIPOU3BOACTBO
CTPOUTCIIBHBIX MATCPHUAJIOB, CEIbCKOXO03SMCTBEHHOC IIpOU3BOACTBO, IIHIIICBAA
IMPOMBIINIJICHHOCTD, (l)apMaHCBTI/ILIGCKaﬂ IMPOMBIIIJIICHHOCTD, IMPpOU3BOACTBO
KOCMCTHYCCKUX IIp€raparoB, INIPOU3BOJACTBO KOHCTPYKOMOHHBIX MaTcpualiOB,

QJICKTPOHHAA IIPOMBINUICHHOCTb, HAHOTCXHOJIOTHH.

11 KJIJACC «OBIIAAd U HEOPI'AHHUYECKAA XHUMMUA»

YIJIYBJEHHBIN YPOBEHD

Teopernyeckue 0CHOBbI XMMHH
Atom. CocTaB aTOMHBIX siiep. XUMHUYECKHM 371eMeHT. 30TonbL.

KopiyckysiApHO-BONHOBOM  IyanusM, JIBOMCTBEHHAs IPUPOAA  DIIEKTPOHA.

CrpoeHue 53JIEKTPOHHBIX O000JIOYEK AaTOMOB, KBAHTOBBLIE 4YHWCHA. DHEPreTUYECKHUE

YPOBHM U TOAYpOBHU. AToMmHBIE opbOutanu. Kraccuduxamus XUMUYECKUX
AJIEMEHTOB  (S-,p-,d-,f->meMeHThl). PacmpeneneHne 2JIEKTPOHOB IO  aTOMHBIM
opOuTansaM; OPUHIUI MHUHUMYMa JHeprud, npuHuun [laynu, npasuno XyHIa.
DneKTpOHHBbIE KOHPUTYpAIIM aTOMOB DJIEMEHTOB MEPBOIO—UETBEPTOTO TEPUOIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, JICKTPOHHBIC KOH(UTYypaIluy HOHOB.

[lonstue 006  HDHEPrUM  WOHM3AIMHU, DHEPTUU _ CPOJICTBA K DIEKTPOHY.
DJIEKTPOOTPHUIIATEIHHOCTD.

[lepuonnueckuit 3akoH u Ilepronnueckas cucreMa XHUMHUYECKUX DJIEMEHTOB
JI. . MenneneeBa. CBsA3b nepuoauyeckoro 3akoHa u llepromnueckoil cucTeMsl
XUMHUYECKUX  DJIEMEHTOB C COBPEMEHHOW  TEOpUEW  CTPOCHHS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUs CBOMCTB XMMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMH
MPOCTBIX M CIOXKHBIX BELIECTB [0 IpynnaM U MnepuojaM. 3HAa4CHUE MePUOIUYECKOTO
3akoHa [[. 1. Menaeneena.

XuMH4YecKass CBsI3b. BHJABI XUMHUYECKOW CBSI3U: KOBAJICHTHAs, HWOHHAA,
MeTajndeckas. MexaHu3mMbl 00pa30BaHUsI KOBAJICHTHOM CBsI3U: OOMEHHBIHN
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U JOHOPHO-AKIIENTOPHBIA. DHEprus W JyinHa cBsi3U. [loaspHOCTH, HAMpPaBIECHHOCTH
M HacChIIIAeMOCTh KOBAJICHTHOM cBsi3u. KparHbie cBa3u. BopopoaHas CBs3b.
MexMOIIEKYIISIPHBIE B3aUMOJACHCTBHSL.

BasieHTHOCT, ¥ BaJICHTHBIE BO3MOXKHOCTH aTOMOB. ['HMOpWAM3aIUs aTOMHBIX

opOutaneir. CBs3b JJIEKTPOHHON CTPYKTYpbl MOJIEKYJ C HMX TE€OMETPUYECKUM

CTpoeHHEM (Ha MpUMEPE COSTUHEHUM 3JIEMEHTOB BTOPOTO MEPHOIA).

Hpe,Z[CTaBJ'IeHI/IC O KOMIIUICKCHBIX COCIMHCHUIAX. CocTaB KOMIIJIEKCHOTO HOHA:

KOMILIeKcooOpazoBaTenb, Juranibsl. KoopjauHainmonHoe uyucio. Homenknarypa
KOMIUIEKCHBIX COEIMHEHHH. 3HAaueHWEe KOMIUIEKCHBLIX coeanueHui. IloHsrue

(8] KOO[)Z!HH&[}HOHHOﬁ XUMHU.

BemectBa ~ MOJEKYISIpHOTO W HEMOJEKYJSIPHOTO  CTPOCHHS.  THIBI
KPUCTAINIMYECKUX PEIIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

Ilonsitue o JUCIICPCHBIX CHCTCMaAX. HNctunnbie PaCTBOPLI. HpeI[CTaBJICHI/IC

0 KOJUIOMAHBIX pacTtBopax. C(CnocoObl BBIpaXXEHUsT KOHUEHTPALMK PacTBOPOB:
MaccoBasi JI0Ji1 BELIECTBA B pacTBOpE, MOJsIpHas KOHLEHTpauus. HacelnieHHble
Y HEHACBILIEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpucTamioruaparsi.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHUYECKUX BeIIeCTB. TpuBHAIbHBIC
Ha3BaHMS OTJIEIbHBIX MPEACTABUTENECH HEOPTAaHUYECKHUX BEILIECTB.

Knaccudukanus XuMHUYECKMX peaklMii B HEOPraHMYECKOM U OpraHuyYecKou
XUMUHU. 3aKOH COXPAaHEHUs MAacChl BELIECTB; 3aKOH COXpAHEHUS U IpEeBpalllCHHs
SHEPruM MpH XMUMHUYECKUX peakuusx. TemnoBble 3(PPEeKThl XUMUYECKUX PEAKIUil.
TepmoxuMu4eckne ypaBHEHUS.

CKOpOCTh XMMHYECKON pEeaKIUH, €€ 3aBUCUMOCTh OT pPa3Iu4HbIX (PAKTOPOB.
['omoreHHblIe 1 reTeporeHHsle peakuuu. Katanus n katanu3aTopsl

OOpatumple w HeoOpaTUMBIE peakiuu. XUMHUYECKoe paBHOBecue. KoHcTaHTa

XUMHUYCCKOro_ PABHOBCCHA. CDaKTOpBI, BIUAOIMINEC Ha IIOJOXKXCHHEC XHMHUYCCKOI'O

PaBHOBECHUA: TCMIICpATypa, AABJICHUC W KOHICHTPAIIMK BCIICCTB, YYACTBYIOIIUX

B peakuu. [Ipunnun Jle [latense.
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BJ'ICKTI)OJ'H/ITI/I‘-ICCKEUI Aucconuanms. CunpHBIE M ClTa0BIe SJICKTPOJIUTHI. CreneHn

AJAUCCOoOUalu. HonHoe IMPON3BEACHUE BODI. Cpezla BOJHBIX paCTBOPOB: KHUCJIOTHA,

HeWTpanbHas, menounas. Bomopoausiit nokasarens (pH) pactBopa. ['maponus comeit.
Peaxkiinu noHHOTrO OOMEHA.

OKHUCINTENBHO-BOCCTAHOBUTEINbHBIE peakiuuu. CTerneHb OKuciaeHus. OKHCIUTEINb
M BOCCTaHOBHUTENb. lIpomecchl OKHCIEHUS UM BOCCTAaHOBIICHUA. BaxHenine
OKUCJIUTENIN M BOCCTAHOBUTENH. MeTol dIeKTpOHHOro OamaHca. OIEKTPOJIU3
pacTBOPOB U PACILIABOB BELIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Yy4YEHUs BEHIECTB M UX  MpEeBpallleHUN:
pa3loKeHne NEPOKCHAA BOJAOPOJAa B TMPUCYTCTBHM KaTaau3aTopa; MOJAEIH
KPUCTAITMYECKUX PEIIETOK; MPOBEACHUE pEaKIuii MOHHOTO OOMEHA; OMpe/elICHHE
Cpeapl pPAcTBOPOB C TOMOIIBIO HWHIAWKATOPOB;, HM3YUYEHHE BIUAHUS Pa3TUUHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUYECKOM pEaKIUH U TMOJOKEHWE XHUMHUYECKOIro
paBHOBECHSL.

Heopranunuyeckass xumus

[Tomoxenne nHemeraiuioB B llepmoamyeckoil cucremMe XHUMHUYECKHX 3JIEMEHTOB
JI. 1. MenneneeBa U OCOOCHHOCTU CTPOEHUSA HUX aTOMOB. DU3MUECKUE CBOWCTBA
HEMETAJJIOB. AJUIOTpONHsl HEMETa/UIoB (Ha MpuUMeEpe Kuciaopopaa, cepsl, dochopa
U yTaepojia).

Bonmopon. [Ilonydenuwe, Quinueckue U XMMUYECKHE CBOMCTBA:  PEAKIUU
C METAJJIAaMHU M HEMETAJIJIAMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. ['napuasl. ToNNMBHEIE
DJIEMEHTHI.

lamorensl. Haxoxxaenue B mpupojie, CHocoObl  MOMydYeHus, (pusndeckue
U XUMHYecKue cBoicTBa. ['anmoreHoBogopoasl. BaxkHeilne KUCIOPOICOAEpKAIIHE
COeNUHEHMs TanoreHoB. JlaGopaTopHble W TPOMBIIIUICHHBIE CTHOCOOBI TOYYCHHS
rajgoreHoB. [[pumeHeHune rajoreHoB U UX COEAMHECHUM.

Kucnopon, o30H. JlabopaTopHble U IPOMBIIUIEHHBIE CIIOCOOBI  MOJTY4YEHUS

KHCJI0pO/Ja. duznyeckue M XUMHYECKHE CBOMCTBA U IIPUMCHCHHUC KHUCJIOpOAa
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1 030HA. OKCUBI U IEPOKCUBI.

Cepa. HaxoxxaeHue B mpupoJie, CriocoObl MoTyueHus!, Pu3ndecKkue U XuMUIeCKue
cBorictBa. CepoBoaopos, cyibbuasl. Oxcun cepsi(1V), okcua cepoi(VI). Cepaucras
U CepHasi KUCIOTHI U UX colid. OCOOEHHOCTU CBOMCTB CEpHOM KHUCIIOTHL. [IpuMeneHue
CepbI U €€ COCTMHECHUN.

Azot. Haxoxaenue B mpupoje, CriocoObl MomydeHus, GU3nIecKue U XUMHUIECKUE
cBolcTBa. AMMMaK, HUTpuUAbL. OKCUJIbI a30Ta. A30TUCTas U a30THAsI KUCJIOTHI U UX
coid. OCOOEHHOCTH CBOWCTB a30THOM KHUCIOTHL. IIpumeHeHue a3ora u ero
COeTMHEHHI. A30THBIEC yA00pEHUsI.

dochop. Haxoxnenue B Ipupoje, CHOCOObI  TOJNy4YeHUs, (PUBHUECKUE
u xumudeckue cpoiictBa. @ochunpl u dochun. Oxcunbl docdopa, dochopHas

kucnota u e€ conu. Metadochopnas u nupodocdopHas Kucaotsl, dochopucras

u__docdhopHoBatuctas kuciaoThl. [lpumenenne ¢ochopa W €ro CoeaMHEHUH.

docdopHbie y1oOpeHus.

VYrnepon, HaxoXJIeHUE B IpuUpojie. AJUIOTponHbIe MoauduKanuu. Puznyeckue
U XMMHYECKHE CBOMCTBA IMPOCTHIX BELIECTB, OOpPa30BaHHBIX yriepoaoM. Okcua
yraepoga(ll), okcun yrnepona(IV), yronbHas kuciaora u €€ coau. AKTUBUPOBaHHBIN
yroib, aacopouus. Dynnepensl, rpadeH, yriaepojaHble HaHOTPYOku. [Ipumenenue
IPOCTHIX BEILIECTB, 00Pa30BaHHBIX YIIEPOJOM, U €T0 COSIUHEHUH.

Kpemunii. Haxoxxnenue B Opupoae, cHnocoObl  NoOJydeHHs, (usnyeckue
u xumuyeckue cpoictBa. Okcun kpemHusA(IV), kpemHHMEBas KUCIIOTa, CUIMKATHL
[IprumeHenne KpeMHus U ero coeuHeHun. CTEKII0, €ro MOIYyYEHHE, BUIbI CTEKIIA.

[Tonoxxenune mertaiuioB B Ilepuoguyeckor cuCTEME XUMHYECKHX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUSI 3JIEKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB.

P ACIIPOCTPAHCHUC XUMHWYCCKHX 3JICMCHTOB-MCTAJJIOB B 3eMHOU KOpeE.

O6mme ¢u3ndeckue CcBOWCTBA MeTaWIOB. [lpumMeHeHne MeTalioB B OBITY
u TexHuke. CIiaBbl METaJIIOB.

DNEeKTPOXUMHYCCKUIN Psii HampsoKeHU MeTtamioB. O0mue crmocoObl MOMydeHus
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METAJUIOB: THUAPOMETAJUTYPrUsi, MUPOMETAILTYPIHUs, eKTpoMmeTamutyprus. [lonstue
0 Koppo3uu MeTauioB. CrocoObl 3alIUTEl OT KOPPO3UH.

O6mass  xapaktepuctuka wMetamioB [A-rpynnsl  Ileprogudeckoil  cucTemsl
XUMHUYECKUX 3JIeMEeHTOB. HaTtpuii u kanuii: monydeHue, pU3ndeckue U XUMUYECKUE
CBOICTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCIUHEHHUIA.

O6mrast xapaktepuctuka wetamwioB [IA-rpynmer  [lepuogmdeckoit  cucTeMbl
XUMHUYECKUX IJIEMEHTOB. Maruuii u KajubIuii: oJlydeHue, (U3nuecKue U XuMHUIEeCKUe
CBOMCTBA, MPUMEHEHUE TMPOCTHIX BEIIECTB U UX coeAuHEeHHH. JKECTKOCTh BOABI
U CIIOCOOBI €€ yCTpaHEHUSI.

AJIIOMUHUN: TOJTy4YeHHe, (PU3MUEeCKue W XUMHYECKUE CBOMCTBA, MPUMEHEHUE
IpOCTOr0  BEHIeCTBA M €ro  coeauHeHuil. AmdoTepHble CBOHCTBa OKCHJA
U TUIPOKCHUAA AIIFOMUHHUS, THAPOKCOKOMIUIEKCHI alTFOMUHUS.

OOmiass ~ XapakTepucThKa  MeTauioB  moOouHbix  moarpymnm  (b-rpymm)
[leproauueckor CUCTEMbI XUMHUYECKHX JJIEMEHTOB.

®u3nyeckue W XUMHUYECKHE CBOHCTBA XpoMa U €ro coeauHeHUu. OKCUIbI
u rugpokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarel u AUXpoMaThl, HUX
OKHCJIMTENbHBIE CBOMCTBA. [loiyyeHne u mpuMeHeHne Xxpoma.

@u3nyecKkne U XMMUYECKHE CBOWCTBA MapraHla M €ro coequHeHuiu. BaxxHeunmue
coequnenus wmapranna(ll), wmapranna(IV), wmapranna(VI) wu  wmapranma(VIID).
[IepmaHranar kayius, €ro OKUCIUTEIbHBIE CBOMCTBA.

duznueckue M XHMMHUYECKHE CBOWCTBA Kejlne3a W ero coeauHeHun. OKcuuabl,
ruapokcuanl U conu skene3a(ll) u xenesa(Ill). IlomyueHue u npuMeHeHHe >Keie3a
Y €ro CIUJIABOB.

du3nyeckue | XMMHUYECKUE CBOWCTBA Meau U e€ coenuHeHui. IlomydeHue
Y IPUMEHCHUE MEJIN U €€ COCTMHEHU.

[uuk: monmydenue, GU3NYECKUE M XUMUYECKHE CBOWCTBA. AM(oOTEepHBIE CBOWCTBA
OKCHJA W TMAPOKCUJA IMHKA, THAPOKCOKOMIUIEKCh LMHKA. I[IpumeHeHue uMHKA

1 €r0 COeIMHEHUN.
65



DKCIepUMEHTaIbHBIE METOJbl M3YUYCHHS BEIIECTB M MX MPEBPAIICHUI: U3yUeHUE
00pa3IoB HEMETayIoB; ropeHue cepbl, pocdopa, xenesza, MarHusi B KHUCIOPOJIE;
M3y4YCHUE KOJUIEKIMM «MeTauibl U CIUIaBbDY; B3aUMOJICMCTBHE  IIEJIOYHBIX
U IIEJIOYHO3EMEJbHBIX  METALIOB C  BOJOM  (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEpUAJIOB); B3aUMOJICHCTBHE IIMHKA W Kejle3a C pacTBOpaMU  KHCIOT
Y 1IEJI0YEeH; KAYECTBEHHBIE PEAKIIMM Ha HEOPTaHUYECKUE aHUOHBI, KATHOH BOJIOPOJA
Y KaTUOHBl ~ METAJUIOB;  B3aMMOJECHMCTBHE THIPOKCHIOB QIIOMUHHUSA W IIMHKA
C PaCTBOpAMHU KHUCJIOT U IIEJIOYEHN; PEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 10 TeMaM
«lanorensry, «Cepa ue€ coemuHeHHs», «A30T u pochop M HX COSAMHEHUNY,
«MeTauibl TJIaBHBIX MOArPYII, «MeTaibl MOOOYHBIX MOATPYIIID.

XMMHUA ¥ )KU3Hb

Ponps xumMuu B o0ecrieueHr yCTOMYUBOTO Pa3BUTHS YEIOBEUYECTRA.

[TonsiTHE O HAYYHBIX METOIAX MO3HAHUSA U METOJO0JIOTUA HAYYHOTO UCCIIEIOBAHMUSI.

HayuHble TpUHIIMIIBEI OpraHru3alui XUMUYECKOTO MPOU3BOACTBA. [IpOMBIIIITIEHHBIE
CIOCOOBI TOJIYYEHHS BaXKHEHIIMX BEIIECTB (HA MpUMEpE IMPOM3BOJICTBA aMMHaKa,
CEepHOM KHCIIOThI, MeTaHoja). [IpombIlUIeHHBIE CIOCOOBI TOJYYEHUS METAIIJIOB
U CIUIaBOB. XHMMHUYECKOE 3arpsi3HCHHE OKPYKAIOWIEH Cpelbl M €ro IMOCICICTBUS.

IIpoGiema mepepaOOTKM  OTXO0JOB M NOOOYHBIX  MPOAYKTOB. Poxb  Xmmuu

B 00€CTIeueHNU SHEPreTuYecKor 0e3onacHOCTH. IIpUHINIBI «3€NEHON XUMUNY.
XuMHuS U 310pOBbE YenoBeKa. JIekapcTBeHHble cpenctaa. [IpaBuna ucrnons3oBanus
JICKApCTBEHHBIX MpenaparoB. Poiib XUMUU B pa3BUTUN MEIULIMHBI.
XYMHSI TIMILIK: OCHOBHBIE KOMIIOHEHTBI, NHUIIEBble a00aBku. Ponp xumuun
B 00€CIeueHNH MUIIEBON O€30MacHOCTH.
Kocmernueckue wu mapgromepHble cpenacrtBa. bertoBas xumus. Ilpasuia
0e30MacHOro UCIOIb30BAHMS MPENAPATOB OBITOBOM XMMHUH B MOBCEIHEBHOW YKU3HH.
XVWMHSI B CTPOMTENBCTBE: BAXKHEHIIME CTPOUTEIbHBIE MarTepuanbl (LIEMEHT,
0eToH).

XHUMHUS B CEIIbCKOM X03sKicTBe. OpraHndecKre ¥ MUHEpaIbHbIE yI00pCHUS.
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COBpeMCHHBIe KOHCTPYKOMOHHBIC MaTCpualibl, KpaCKHh, CTCKJIO, KCpaMHKa.

Marepuansl 11 JIEKTPOHUKU. HaHOTEXHOIOTHH.

PacuéTHble 3a1aun

Pacuétel: Maccel BemiecTBa WM 00bEMA Ta30B IO HW3BECTHOMY KOJHUYECTBY
BEILIECTBA, Macce WM 00bEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIMU BELIECTB; MACCHI
(00BEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUM, €CIIU OJTHO U3 BEIIECTB UMEET
npuMecH; Macchl (00bEMA, KOJTUYECTBA BEILIECTBA) MPOAYKTA PEAKIIUU, €CIIH OJHO U3
BEIIECTB JJAaHO B BHJE PACTBOpa C OMNPEACIEHHOM MACCOBOM HOJIEM PACTBOPEHHOIO
BEIIIECTBA; MACCOBOM JIOJIM U MOJISIPHOM KOHIIEHTpAIlUM BEIIECTBA B pacTBOPE; OJU
BBIXOJa MTPOAYKTA PEAKIINHU OT TEOPETUUECKU BO3MOKHOTO.

MexnpeaMeTHbIe CBSI3H

Peanuzanus MexnpenMeTHBIX CBA3€H MPH U3YYEHUH OOIEed U HEOPraHMYeCKOu
xuMud B 11 kmacce oCcyniecTBIsAETCS Yepe3 UCTOIb30BAaHUE KaK OOIIHUX €CTECTBEHHO-
HAay4YHBIX [OHATHI, TaK W TOHATHH, NOPUHATBIX B OTACJIBHBIX MpPEeaMeTax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OOuue ecTecTBEHHO-HAyUHbIC TOHATHS: SIBJICHUE, HAay4yHbIM (akT, TUIOTE3a,
TEOpUs, 3aKOH, aHaliu3, CUHTE3, KiaccUu(PUKalMs, MEePUOIUYHOCTH, HAONIOJEHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIb, MOJICIMPOBAHUE.

dusuka: MaTepusi, MUKPOMHUP, MAKPOMUD, aTOM, SJIEKTPOH, TPOTOH, HEUTPOH, HOH,
W30TOMbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, YJHEPr€TUUYECKUN YPOBEHb, BEIIECTBO, TEIIO,
00bEM, arperaTHOE COCTOSIHHE BEIIECTBA, WJCaIbHBIN Ta3, (QU3NYECKUE BEIUYHHBI,
€IMHUIBI U3MEPEHMUS, CKOPOCTh, IHEPTUs, Macca.

buonorus: kierka, opraHusM, OJKocHcTeMma, Owocdepa, MeTabOIU3M, MaKpO-
U MHUKPORJIEMEHTHI, OCJKHU, JKHUPBI, YIJIEBOJbI, HYKICHHOBBIE KHUCIOTHI, ()ePMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadmsa: muHEpanabl, TOPHBIE TOPOABI, IIOJIE3HBIE MCKOIIaeMbIe, TOILIMBO,

pECYpCHI.

TexHonorus: XuMHU4ecKas IMPOMBIINIJICHHOCTb, MCTAJLUIYPIrusa, CTPOHUTCIIBHBIC
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MaTcpualibl, CEIIBbCKOXO03SMCTBEHHOC IIPON3BOACTBO, IMHMIICBAA IPOMBIIIICHHOCTD,
@apMaHGBTquCKaH IMPOMBINIJICHHOCTL, ITPOU3BOJACTBO KOCMETUYCCKUX ITPCIIapaToB,
IMPON3BOACTBO KOHCTPYKHOHMOHHBIX MATCPHUATIOB, JJICKTPOHHASA IMPOMBIINIJICHHOCTD,

HaAHOTCXHOJIOTHH.
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3. TEMATHYECKOE INTAHUPOBAHUE C YKASAHHEM KOJIMYECTBA AKAJEMHUYECKHX YACOB, OTBOJAUMBIX HA
OCBOEHHME KAXKJ1OHU TEMBbI, U BO3MOKHOCTb UCITIOJIb30OBAHUA 110 3TOU TEME 30P U I1OP, KOTOPBIE
ABJAIOTCA YYEBHO-METOANYECKUMU MATEPUAJIAMU

10 kadacc

Ne HanmenoBanue pas3znenos, KosnuecTBo yacoB DIIEKTPOHHBIE CITHCOK UTOTOBBIX Crocoo

n/n TEM Bcero | Konrponsneie | IIpaktuueckue (poBEIE) [UIAHHUPYCMBIX PESYJILTATOB | OLCHKH
C YKa3aHHUEM IOTAIlOB UX UTOTOBBIX
paboThI paboThI o0OpazoBaTeIbHbIE (bopMHEpOBaHHS TaRpye

PECYPChI MBIX
pe3ysbTar
OB
Pasnen 1. Teopernueckue ocCHOBBI Opranuveckoit xumuu (3 4)\(94)

1 111 MpeomeT | 1(3) 1 bubnuoreka LIOK c(OpMHPOBAHHOCTH [IpakTnue
opraHun4yeckom XUMUN: https://m.edsoo0.ru/7f413b38 | npencraBnenuii: 0 CKas
eé BO3HUKHOBEHNWE, XUMUYECKON pa60Ta
pa3BntTmne n 3Ha4deHune B COCTABJISIONIEH
noslyseHnn HOBbIX €CTECTBCHHOHAYYHOM
BeLleCTB N MaTepnasoB. KapTHHBl MDA, pOJIH
1.2 Dnexmponnoe cmpoeHue

amoma yanepooda: OCHO8HOe U XHMIH . B mosHanun

8030)HCOEHHOE COCMOSIHUSL. ABJICHHH — MIPUPOZBL, B

Banenmuvie 803MOJCHOCIU (bopmuposanmi

amoma yenepooa. Xumuuecxas MBIIUICHUA W KYJIBTYPbI

C6A3b 8 Op2aHu4ecKux JINYHOCTH

COCOUHEHUSIX. BJIaJICHUE CHCTEMOH | pelreHne

Tunwsi eubpuouzayuu AMoOMHbIX XUMHYECKHX 3HaHMii, | Y4EOHBIX U

opbumaneti yanepooa. KOoTOpas BKJTIOYaeT; | IIPAKTHKO-

1.3 Mexanuzmovl 0bpazosanus OCHOBOIOJIATAIOIIHE OPHEHTHPO

KOBANEHMHOU C63U (0OMEHHbIIL TIOHATHS BaHHBIX
3a7a4;
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u
akyenmopHuwiti). Tunwvi
nepekpvl8anus

OOHOPHO-

AMOMHbIX

opbumanneii,; o- u T-C8:3U.

c(hOpMUPOBAHHOCTh
YCTaHABJIMBATh
PUHAICKHOCTD

HU3YUYCHHBIX OPraHNYCCKUX
BCHICCTB IO HUX COCTaBy U

CTPOEHHIO
OIIPENEIIEHHOMY
KJlaccy/rpyriie
COECIUHECHHN

K

- YCTHBIN
OIIpOC;
-peuieHue
Y4eOHBIX U
MIPaKTHUKO-
OpPHEHTHPO
BaHHBIX
3ajau;
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2.1 Teopust ctpoeHust c(hOpMUPOBAHHOCTh - YCTHBIN
OpPTraHUYECKUX COCTMHEHUN A. yMeHHUs NPUMEHATH | OTIPOC;
M. bytneposa, €€ OCHOBHbIE HOJIOKCHUS TCOPUH | -pEIICHUE
nosioxkeHust. CTpyKTypHbIS CTPOCHHSI ~ OPraHMYECKUX | yUeOHBIX
(hopMyIIbI OPraHUYEeCKUX BemectB A. M. byrtneposa | u
BemecTB. I'oMoorus, IS OOBSICHEHHS | PAKTUKO-
n3oMepust. XuMu4ecKasi CBsI3b B 3aBHCHMOCTH CBOWCTB | OpUEHTHP
OPTaHUYECKUX COCAMHCHUSIX — BEIIECTB OT HMX COCTaBa M | OBAHHBIX
OJIMHAPHBIE W KpAaTHBIC CBS3H. G- CTPOCHHUSI; 3aKOH | 3aJ1ay;

u m-cBs3u. JlabopatopHsIit COXpaHCHHS Macchl

OTIBIT: — MOJICIMPOBAHUE BCIIIECTB;

MOJIEKYJ OPraHUYECKUX c(hOpMUPOBAHHOCTh

BCILIECTB. ) Bubmorexa [IOK YMEHUH  XapaKTepU30BaTh

2.2 Oounapuas, 08otiHas u 1(3) https://m.edsoo.ru/7f413b38 | COCTaB, CTpOCHHE,

mpotinas cea3vb. Cnocobwl bu3nUecKue U XUMUYECKUE

paspulea ceszeti 8 MOLEK)1ax CBOWCTBA THIHYHBIX
Op2aHU4eCcKUx eujecms. Tpe/ICTaBUTEINCH

Ionsamue o c60600HOM Pa3ITHYHBIX KJIaCCOB

paouxane, HyKieopuie OPraHUYECKHX BEIECTB

u anekmpodghuse. c(pOPMHPOBAHHOCTH

2.3 Cmpyxmypusie chopmynsi YMEHHUI  XapaKTepu30BaTh
Pas3nudrblx U008, CKeNleMHAUsL. COCTaB, CTPOCHHUE,

Buow usomepuu: cmpykmypnas, (bu3rYeCKnEe U XUMUYECKHE
NpOCMPAHCMBEHHAS. CBOICTBA

Onexmponnvie 3¢pexmol 6

MOIEKYIAX OP2AHUYECKUX

coeOuneHull (UHOYKMUBHbBIU U

Me30MepHblll P hekmul).

[IpencraBnenue o 1 (3) bu6mmoreka [JOK c(OpPMHUPOBAHHOCTH - YCTHBII
KJIACCU(UKAIIUN OPTAHUICCKUX https://m.edsoo.ru/7f413b38 | ymenuit UCIOJNIB30BaTh | OTPOC;
BemlecTB. Homenkiarypa XHMHYECKYK0) ~ CHMMBOJIUKY | -pEIICHHE
OpPraHMYECKUXCOETUHEHHM a5 COCTaBJICHUA | yUCOHBIX
(cucremaTuyeckas) u MOJIEKYJIIPHBIX u|u
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TPUBHAJILHBIC HA3BAHUS CTPYKTYPHBIX MPAKTHKO-
BOXHEUIINX MPEACTABUTENCH (pa3BépHyTOii, OPUEHTHD
KJIaCCOB COKpaIIEHHO) OBAaHHBIX
OpPTaHUYECKUX BEIIECTB. copMHUPOBAHHOCTH 3a/1a4;
YMEHHI yCTaHaBIMBATh | -
Ocobennocmu u Knaccuguxayus NPHHAIIEKHOCTh MMICHbMCHH
OpcaHUu4YeCcKux N3YUYCHHBIX OpPTaHUYCCKUX BIN OHpOC
peaxyuti. OkucaumenvbHo- BELIECTB MO HMX COCTaBy M | (CamMoCTOsA
80CCMAaHOBUMeENbHbIE PeaKyUuU 8 CTPOCHHIO K | TeIbHas
OpP2aHUYeCcKOl XUMUU. OnpeIeTIEHHOMY pabora)
KJ1accy/Tpyrie
OxcnepumenmanvHvle Memoobl COEIMHEHHI
U3yYeHus 6ewecme u ux chOpMHUPOBAHHOCTH
npespaujenull.; KauecmeeHHoe YMCHUSI OTPEACIATh BHUIIBI
0bOHapyiceHue yenepooa u XUMHUYECKOH  CBSI3U B
8000p00A 8 OP2AHUUECKUX OpraHHYeCcKHX
seujecmeax. Buiuucnenus: COCIIMHEHHSAX (OJHHAPHBIC
— onpeodeneHue Y KpaTHbIE); KOBAJICHTHAS U
MONEKYAAPHOU hopMyibl WOHHAasl CBSI3b, O- H P-
opecaHu4ecKozco eeuecmea CBSI3H, BOJIOPOAHAS CBS3b
no Maccosvim  00nAM
9/1eMEHMO8, 8X00AUUX 8 €20
cocmas.
Paznen 2. Yraesoaopoasbi (14)\(40)
AJKaHBI: COCTaB U CTPOEHHUE, 1(3) bubmuoreka [JOK c(OpPMHUPOBAHHOCTH - YCTHBIN
TOMOJIOTHUECKUH PsjL. https://m.eds00.ru/7f413b38 | ymeHus ONpeAeiATh BUIBI | ONPOC;
MeraH n 3TaH — npocTenme XUMUYECKOW  CBS3M B | -pelIeHUe
MIPEJICTAaBUTENN ATKAHOB: OpraHHYeCKHX y4eOHBIX
(u3nyecKkre CBOMCTBA. COeMMHEHUAX (OAMHAPHBIE | U
u KpaTHBIe); KOBAJICHTHAA U HpaKTI/IKO-
Homenxnamypa u usomepus VOHHAasl CBs3b, O- W Pp- | OPHCHTHUP
anKano8. IneKmpoHHoe U CBSI3U, BOJOPOHAS CBS3b OBaHHBIX
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c(hOpMUPOBAHHOCTh 3ajad4;
YMEHHUS HNPUMEHATD | -
HOJIOXKEHUS TEOpUH | MUChbMEHH
CTPOGHMSI ~ OPraHMYECKHUX | BI OMPOC
npocmpaHcmeenHoe cmpoeHue Bemects A. M. ByTJ'IepOBa (CaMOCTOH
MONIEKYIl ANIKAHO8, Sp - Ut 00BsICHEHHS | TEJIbHAs
2ubpuOU3aAYUsL AMOMHBIX 3aBHCHMOCTH CBOHCTB | paboTa)
opbumaneii yenepooa, BELIECTB OT MX COCTaBa U
o-cea3b. Kongopmepoi. CTPOCHHSI; 3aKOH
COXpaHEHHS MacChl
Jemoncmpayus: Quzuyeckue BEIIIECTB;
CB0UCMBA AIKAHO8 chOpMHUPOBAHHOCTH
(pacmeopumocmy). YMCHHUI  XapaKTepu30BaTh
Ilpakxmuueckas paboma COCTaB, CTpOCHHE,
Ne 1. Ilonyuenue memana u bu3nUecKue U XUMUYECKUE
U3yyeHue e2o C80UCMS. CBOIiCTBa THUITAYHBIX
Hpe/cTaBUuTeNei
Pa3IMYHBIX KJTacCOB
OpPraHWYECKMX  BEIIECTB:
AITKAaHOB
MerTaH 1 3TaH — XUMHUYECKHE 1(3) bu6mmoreka [{JOK c(hOpMHUPOBAHHOCTH - YCTHBII
CBOICTBa (peaKIy 3aMeIIeHuUs https://m.edsoo.ru/7f413b38 | ymeHuii XapaKTepu3oBaTh | OIPOC;
Y TOPEHUs), HAXOXKJACHHUE B COCTaB, CTPOGHHME, | -pEIlICHHUE
MpUpPO/E, (usnyeckre ¥ XMMHYECKHE | yUEOHBIX
MOJTyYeHUE U IPUMEHEHHE. CBOICTBA TUIUYHBIX | U
IIPEICTABUTEIICH HNPaKTUKO-
XVMUYECKUE CBOMCTBA AJIKAHOB: Pa3IMYHBIX KJIACCOB | OPUEHTHUP
M30Mepu3allui, OpPraHMYeCKHX  BEIIECTB: | OBAHHBIX
JETUIPUPOBAHUS, ITUKITN3AIIHIH, AITKaHOB,; 3a/1a4;
MUPOJIN3a, KPEKUHTa. copMHUPOBAHHOCTH -
[IpencraBnenne 0 MEXaHU3ME YMEHHUs. ~ XapakTepu3oBaTh | MUCbMEHH
peaknun HUCTOYHHUKH Bl OMPOC
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PAAUKAIBHOTO 3aMCIIICHUSA.

YTIIEBOJIOPOTHOTO CHIPhSI

(camocTos

c(hOpMUPOBAHHOCTh TEIbHAs
Luxnoanxanst. Obwas yMeHHil BlazieTh cHcTeMoil | paboTa)
usomepus. Ocobennocmu METoaax Hay1HOTO
CIPOCHUS U XUMUYECKUX HO3HAHMS, HCIOJIb3yEMbIX
CBOUCME MANBIX (YUKTONPONAH, B XHMHUH IIpH H3Yy4CHHU
uum06ymaH) u 06bqublx BCIHICCTB MU XHUMHYCCKHUX
(yuxnonenman, YuKI02eKCcam) SIBJICHUH
yuknoankanos. Cnocobwi
NoYyYeHUs U
npuMeHerue YUKIoaIKaAHos.
copMHUPOBAHHOCTH - YCTHBIN
MEHUH BIAJETh CUCTEMOM | OIIPOC;
AJIKEHBI: COCTaB U CTPOCHHE, YMEHHE Poc;
9 3HaHMH 00  OCHOBHBIX | -pEIICHHE
TOMOJIOTUYECKUM 5
MeTo/ax Hay4YHOTO | y4eOHBIX
pan.  DOTWieH Hu A y y
. HO3HAHMS, HCIOJB3YyEeMbIX | U
MPONWIEH — MpOCTeUIIne
. B XWMHUHU TIpU HU3YUYCHUUN HpaKTI/IKO-
MIPEACTABUTENH AJIKEHOB:
. BCIICCTB M XHMHYCCKHX | OPHCHTHP
(u3nueckue cBOICTBA. .
SIBIICHUI OBaHHBIX
y iGoud bubnmoreka [JOK chOpMHUPOBAHHOCTH 3a/1a4;
JIKEHDL. Sp cu pu uf?fllﬂ/lﬂ 1(3) https//medsooru/7f413b38 yMeHI/Iﬁ IUIaHUPOBATH ul -
amommuwix opoumanei .
BBIMOJHATh ~ XUMHYECKHH | TUCBMEHH
yenepooa, o- U m-C8A3U. N
IKCIICPUMEHT bIi OTpocC
(camocros
Buluucnenus: — naxoowcoenue
. TeabHas
MONEKYAAPHOU hopmyibl paGora)
Op2aHU4ecK020 COeOUHEHUsl NO )
macce (006vEmy) npoOyKkmos
(c y) npoody IIpaKTU4eC
C2OpaHusL. Kas
paborta
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DTUJICH U TIPOITUIICH — chopMHEPOBaHHOCTD - YCTHBIH
XUMHYCCKHE CBOMCTBA (PEaKIuu yMEHHH  XapaKTepus30BaTh | ONPOC;
THIPUPOBAHUS, COCTaB, CTpOCHHE, | -pelIeHHE
TaJIOTCHUPOBAHUS, TH/IPATAINH, ¢usnyeckne ¥ XUMUYECKHE | yUEOHBIX
OKHCIICHUS U TIOTUMEPHU3AIINN), CBOWCTBA THIHYHBIX | U
MOJTyYeHUE U IIPUMEHEHHE. Tpe/ICTaBUTENCH MIPAKTHKO-
[TpakTudeckas pabota Pa3ITHYHBIX KJIACCOB | OPHEHTHP
No 1. ITosmyuenue sTuiieHa 1 OPraHNYECKHX BEIECTB; OBaHHBIX
W3YYEHHE ero CBOMCTB. chopmMHupOBaHHOCTD 3azay;
yYMEHUH NPOBOAUTE | -
Xumuyeckue c8oUCmMEa AIKEHO8.! BBIYHCIIEHUSA 1o | MMCbMEHH
3aM€me‘;:1uﬂ 8 a- noJoxcerue npu I S HOK XUMHUYCCKUM YPABHCHUSM, 13178 OoI1pocC
osounoi ceasu. [lpedocmasnenue 1 (3) https://m.edsoo.ru/7f413b38 C(POPMI:IPOBE‘HHOCTB } (camocTos
0 Mexanume peaxuuu YMEHHMHU BJIaJACTh CHUCTEMOM | TCJIIbHAA
1eKmMpoduIbLHO20 3HaHuii 06  OCHOBHBIX | paboTa)
NPUCOCOUHEHUS. MeTO/1axX Hay4HOTrO | -
MO3HAHKS, HCIOJB3yEeMbIX | IIPAKTUYEC
Tema 6. I'anozennpouszéoonvie B XHMUM MpH W3yYCHHH | Kas
y2ne6000po0oé (luac uz 4): BEIECTB M  XMMHYecknx | pabota
InekmponHoe cmpoerue SBJICHHH
2a102eHONPOU3B0OHBIX
Y21e8000p0008s. Jlemoncmpayusi:
Qusuueckue ceolicmea
Y271e8000p0008
(pacmeopumocms)
1271e86000P0008.
JIaGopaTopHBbIii OTBIT:— cop MHPOBAHHOCTE e yCTHBIH
MOI[eJ'II/IpOBaHI/Ie MOHeKyH yMeHI/Ij/I BJIaA€Th CUCTEMOH OHpOC;
bubnmoreka IIOK 3HaHMH 00  OCHOBHBIX | -pEILEHHE
gﬁgiggggggg;‘gmm 1(3) https://m.eds00.ru/7f413b38 | veronax HAy4HOTO | yueGHBIX
BBILH/ICJ_IGHI/ISI o ypaBHeHHIO IMMO3HAaHUA, HUCHOJB3YEMbBIX | U
B XHMHH TpPH H3YYCHHH | IPAKTHKO-

XUMHUYECKOH peakuuu (Macchl,
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00bEMa, KOJTMYECTBA NUCXOIHOTO BEIIECTB U  XUMHYECKUX | OPUEHTHUP

BEIECTBA WU MPOAYKTa ABIICHUI; OBaHHBIX

peaKiuu Mo U3BECTHBIM Macce, copmMHpOBaHHOCTD 3ajay;

00BEMY, KOIMYECTBY OJHOTO U3 BJIaJICHUS CHCTEMOIA | -

WCXOJHBIX BEIIECTB 3HaHU 0 | MUCBMEHH

WX IPOIYKTOB PEAKIINN) €CTECTBEHHOHAYYHBIX BIi1 OIIPOC
METOAAaX IMO3HAHUA (CaMOCTOH

Xumuueckue ceolicmea ankeHos: copMHPOBAHHOCT TCJIbHAsA

3ameujeHusl 8 0~ NONOHCEHUE Npu YMEHUH cobmozate | pabora)

06oliHou ceasu. [lpedcmasgnenue npaBuiia MOJIb30BAHMUS | -

0 Mexanusme peaxuuil XHMHYECKOM TIOCYIOM U | IIPAaKTHYEC

9/1eKMPOoPuUIbHO20 1abOPaTOPHBIM Kast

npucoeouHeHus. 0bopynoBaHIeM pabora

Tema 6. I'anocennpouszsoonvie

y21e6000p00os (luac uz 4):

OnexmponHoe cmpoeHue

2a102eHONPOU3B0OHBIX

Y21e8000p0008. JleMoHcmpayusi:

Duzuueckue ceolicmsa

Y271e8000p0008

(pacmeopumocmy)

1271€8000P0008

JIaGopaTopHBIiA OIBIT:— 1(3) bubmuoreka [IOK c(OpPMHUPOBAHHOCTH - YCTHBIU

MOJICIIMPOBAHUE MOJIEKYJT https://m.edsoo.ru/7f413b38 | ymenwuit co0moaaTh | OIpoc;

yl"JIeBOI[OpOIIOB nu ImpaBujia I10JIb30BaHUA -pGH_[eHI/Ie

rajJoreHOIPON3BOIHEIX XUMHYECKOH Tocynoil u | y4eOHBIX

Brruncnenus mo ypaBHEHUIO 1ab0paTOPHBIM u

XUMHUYECKOH peakuuu (Macchl, 000pyI0BaHHEM MPAKTHKO-

00bEMa, KOJTMYECTBA UCXOIHOTO copmMHpOBaHHOCTD OpPHUEHTHP

BEIIECTBA WU MPOAYKTa YMEHHI IUIAHUPOBAaTh U | OBAHHBIX

pCaKkuuu 1Mo U3BCCTHLBIM MacCCe, BBIIIOJHATD XUMHAYCCKUH 3aJa4,
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00BEMY, KOIMYECTBY OJHOTO U3 IKCIICPUMEHT -
WCXOJTHBIX BEIIECTB copmupoBaHHOCTD MMUChMEHH
WJIH TIPOJTyKTOB PEAKIINH) yMeHHit KPUTHYECKH | BIA ONpPOC
AHAJIM3UPOBATH (CaMOCTOfI
Tema 6. ['anocennpouszgoonvie XHMHIECKYIO TeIbHAS
yeneeo0opo0os (2 uac uz 4): HH(bOPMALHIO, pabora)
Peaxyuu 3amewenus canozena HOIy9a€Myr0 M3 pPasHbIX | -
Ha 2uOpPOKCoSPyNNY, HCTOYHHKOB MpaKkTU4IeC
HUMPO2PYNNY, YUAHO2PYNNY, Kas
aMuHo2pynny. pabora
Tema 6. ['anocennpouszgoonvie
y21e8000p0006 (3 uac uz 4):
Jleticmeue Ha
2a102eHNPOU3BOOHbLE BOOHO20
U Cnupmogoz2o pacmeopa
wenouu.
Bzaumooeiicmsue
OU2ANI02CHANIKAHO8 C MA2HUEeM
Ankanuensl. byranuen-1,3 u 1(3) bubmuoreka [IOK CdopmupoBaHHOCTD - YCTHBIN
METHIOYTaIUCH- https://m.edsoo.ru/7f413b38 | ymenwuiicobmonaTs orpoc;
1,3: ctpoenue. npaBuia SKOJIOTUYECKHU | -PEIICHUE
1[e1eCO00pa3HOTO y4eOHBIX
Anxkaouenwvi: uzonuposanHule, noBefcHUsT B ObITYy U | U
Kymyaupoganuvie. Ocobennocmu TPYIOBON [IESTEIBHOCTH B | MPAKTHKO-
9NEeKMPOHHO20 CIMPOEHUSL U LEJISIX COXPAHEHUs. CBOEro | OPHEHTHUP
XUMUYECKUX CBOUCE 37I0pOBbsl U OKpYyKarolled | OBAHHBIX
CONPANCEHHBIX OUEHOB, TIPUPOHOM CpeJIbl 3anad;
1,2- u 1,4npucoeounenue. c(hOpPMHPOBAHHOCTH -
YMEHHUH BaJeTh CUCTEMOM | MMCBMEHH
Cnocobwbl nonyuenus u 3HaHWA 00  OCHOBHBIX | BII ONPOC
npumeHerue aiKaoueHos. METO/IaX HayyHoro | (camocTost
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IMO3HAaHUs, HWCHOJIB3YEMBIX | TCIbHAA
B XMMHMU IIpM H3y4eHHH | paboTa)
BEIIECTB M XUMUYECKHX
SIBIICHUI
copMHUPOBAHHOCTH - YCTHBIN
yMeHuit IPOBOJUTH | OTIPOC;
BBIYKCIICHHS o | -perIeHue
. XHMUYCCKUM YPaBHEHUSIM | YUEOHBIX
AJKaJVeHbl: BaXXHEeHIIe -
XUMHYCCKHE CBOMCTBA (peaKIus MpPaKTHKO-
nonuMmepu3anun). [lomydenue Bubmorexa [IOK OpHEHTHD
CHHTCTHHCCKOTO kay4dyka 1 https://m.edsoo.ru/7f413b38 OBaHHBIX
pe3unsbl. JIabopaTOpHBIA OTIBIT: 3a7a4;
— 03HAKOMJIEHHUE C } ’
oOpasiamu miactmacc, UChMEHH
Kay4IyKOB U PE3HHEI. b1t OTIpOC
(camocros
TEeJbHAS
pabora)
T 6T 5 c(hOpPMHUPOBAHHOCTD - YCTHBIN
ema 6. I anocennpoussooHvle N i
o 4]7 4. YMEHUi TPOBOJMTE | OTPOC;
y211€6000p0006 (4 uac us 4): BBIYUCIICHHS 10 | -perieHne
Tonamue o XUMHYECKHM YPAaBHCHHSM | y4eOHBIX
MemanioopeanuyecKux ChOPMHPOBAHHOCTS -
coedunenusx. Hcnonvsosanue Eub OK yMeHHil BajieTh cUCTeMOit | MPaKTUKO-
2A7102eHNPOU3BOOHBIX 8 ObIMY, nonmotexa L1 sHaHHA 06  OCHOBHBIX | OPHEHTH
mexuuKe u 8 1(3) https://m.edsoo.ru/7f413b38
MeToax Hay4HOrO | OBaHHBIX
XUMUYECKOM cuHmese. O3HAHMS 3anau:
b
copMHEpOBaHHOCTD -
Buiuucnenus: onpedenenue 0onu yMCHHIl TUIAHHPOBATH U | THCHMEHH
K < v
661X00a npodyKma BBIONHATh  XUMHYECKHH | I OIIPOC
pearyuu om meopemuiecku 9KCIIEPUMEHT (camocros
803MOHCHOO. TenbLHAS
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pabora)

AJIKAHBI; COCTaB U 0COOEHHOCTH c(hOpMUPOBAHHOCTh - YCTHBII
CTPOCHHSI, TOMOJIOTHYECKUHN PSII. YMEHWH  IUIAaHMPOBAaTh M | OIPOC;
ALIETUIEH — MPOCTEUIIIHI BBIIIONHATh ~ XMMHYECKHI | -peleHne
MIPEICTAaBUTENb ATKUHOB! 9KCIIEPUMEHT y4eOHBIX
COCTaB, CTPOEHUE, c(hOopMUPOBAHHOCTH u
¢u3nveckrue CBONUCTBA. yMeHHit KPUTHYECKH | TIPAKTUKO-
aHaJIM3UPOBAThH OpHUEHTHUP
Onexmponnoe u XUMHYECKYO OBaHHBIX
NpOCMPAHCMEEHHOE CIMPOeHUe uH}OpManmIo, 3aJ1a4;
MONEKY AIKUHO8, SP- MOJTy4yaeMyl0 U3 pas3HbIX | -
2ubpuouzayus amomMHsIx HCTOYHHUKOB MUCBMEHH
opbumaneu yanepooa. Bu6mmorexa IJOK c(hOPMHPOBAHHOCTH BIii OTIpoC
Xumuueckue ceoticmea. 1(3) https://m.edsoo.ru/7f413b38 | YMCHHUH coOmONaTh (camocTos
oumepuzayuy U mpumepuzayuu, npaBmIa 3KOJIOTMYECKH | TEJIbHAS
oxucnenus. Kucnomnule 1eJ1€CO00Pa3HOT0 pabota)
c60licmea anKuHO8, UMeroUUx MOBeJIcHUss B  OBITY W | -
KOHYeBY10 MPOUHYIO C8:3b. TPY/IOBOM JE€ATENBHOCTH B | IIPAKTHYEC
Kauecmeennvie peakyuu: na [eIIX COXpaHCHHMs cBoero | Kaid
MPOUHYIO C653b, 30pOBbS M OKpYysKatomeii | paboTa
g3aumooelicmeaue ayemunena c TIPUPOJIHOM CPeJIbl
AMMUAYHBIM PACMBOPOM OKCUOA
cepeopa(l).
Ipaxmuuecxas paboma Ne 3.
Ionyuenue ayemunena
U U3yuenue e20 ceoUcms.
AneTnieH: XUMHUYECKHE c(hopMHUPOBAHHOCTD - YCTHBII
CBOWCTBa (peaxiuu Bubsorexa LIOK YMEHHI IPOBOJHUTE | OIPOC;
THAPHPOBAHML, 1(3) https://m.edsoo.ru/7f413b38 BIHHCIICHIA 110 | -peLicHHe
TaJIOTeHUPOBAHUS, THPATAIIUH, XHUMHYCCKUM YPAaBHCHISIM | yYEOHBIX
TOpEHHsI ), TOTyUYeHUe 1 copmMHupoBaHHOCTD u
IIPUMEHEHUE. YMEHHH  XapaKTEepPH30BaTh | MPAKTUKO-
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COCTaB, CTPOEHHE, | OPHEHTHUD
(u3nueckue 1 XUMHUYECKHE | OBAHHBIX
CBOMCTBA TUNUWYHBIX | 33144,
HpCI[CTaBI/ITeJ'ICf/i -
Ppa3JINYHBIX KJIaCCOB | IMCBMCHH
OpraHU4YCCKUX BCHICCTB 8174 OHpOC
c(hopMUPOBAHHOCTH (camocTos
YMEHHI  XapaKTepu30Barh | TeJbHAS
COCTaB, cTpoenue, | pabora)
(1)I/I3I/I'~ICCKI/I6 U XUMHUYCCKHUEC
CBOMCTBa
Apenbl. bensoun: cocras, c(hOpMUPOBAHHOCTH - YCTHBIU
CTpocHHE, (PU3HUECKUEC U YMEHMH  XapaKTepH30BaThb | ONPOC;
XUMHYECKHE CBOMCTBA (peaKiuu COCTaB, CTPOCHHE, | -pEIICHHE
raJIOreHUPOBAHUS (usnygeckue U XUMUYECKHE | yUeOHBIX
Y HUTPOBAHMUS ), TOJIyICHUE U CBOWCTBA u
MIPUMEHEHHE. copMHEPOBaHHOCTD MPAKTHKO-
YMEHHS  XapaKTepU30BaTh | OPUECHTUD
Lpasuno apomMamu4Hocmu, MCTOYHUKN OBaHHBIX
npumMepbl ApOMaAMUYECKUX YTIIEBOOPOIHOTO ChIPBSI 3anad;
coedunenutl. JlabopamopHuwiii BuGmuorexa LIOK c(OPMHPOBAHHOCTH -
onvim: Moodenuposarue Monexyn 1(3) https://m.edsoo ru/7f413b38 | YMEHHHA BIaleTh cHCTeMOH | TUCHMEHH
apomMamu4eckux yeneeo0opooos. 3HaHMH 00  OCHOBHBIX | BIM OMPOC
IIpedcmasnenue o mexanuzme METOo/Iax HayuHoro | (camocTos
peaxkuuil 31eKmpo@duibHo20 MO3HAHKS, HUCIOJIB3YEMbIX | TEIbHAsS
3ameuienu. B XMMHU TIpM H3y4eHuu | paboTa)
BCIICCTB U XUMHYECKUX | -
Buruucnenus: — ycmanosnenue SBIICHUI PaKTHYEC
CMPYKMYPHOT Kast
Gopmynvl opeanuseckoeo pabora

eeuecmea Ha OCHoese e2o
XUMUYECKUX C8OUCNG UJIU
cnocobos NnoJly4eHusl.
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Toumyoun: cocras, cTpoeHue, c(hopMHPOBAHHOCTH - YCTHBIN
buznyecKne U XUMUYECKHUE YMEHHUH BIIaJICTh CUCTEMOH | OIIPOC;
CBONCTBA (peaKuu 3HaHMH 00  OCHOBHBIX | -peIICHUE
TaJIOTCHUPOBAHMS U MeTO/1axX HAYYHOTO | y4COHBIX
HUTPOBAHUS), IOJYYECHHUE U HO3HAHMS, HCIOJB3YEMbIX | U
H[!I/IMeHeHI/Ie. B XHUMUHU IIpHU HU3YUCHUU HpaKTI/IKO-
TOKCUYHOCTH apEHOB. BEIICCTB W  XHMHYECKHX | OPUCHTHP
SIBIICHHI OBaHHBIX
Ilpeocmasnenue 06 ) BuGmmotexa LIOK ccpopMI:IpOBaHHOCTL 3a1a4;
ZZEZZ Ziaé};?de;uéib;f)?:ggm 163) hitps://m.edsoo.rw/ 7413038 Zzzizgelm HPOBOHH;Z ;'II/ICBMGHH
KoJbYe Ha npumepe aIKUlIbHbIX XAMHUYECKAM yPaBHEHHSM | BIM OIPOC
Paouxanos, KapooKcuibHol, chopMHEPOBaHHOCTD (camocTos
2UOPOKCUTIHOU, AMUHO- U YMEHHUsI ~ XapaKTepu3oBaTh | TEIbHas
HUMPOSPYNnvl, amomos UCTOYHHUKH pabota)
2AJ102€HO8. YIJIEBOJOPOJHOTO ChIPbS
Xumuueckue ceoticmea
ben301a u e2o 20M010208:
OKUCTeHUe 20M010208 beH30.4.
I'enernueckas cBs3b 1(3) bu6mmoreka [JOK c(OpPMHUPOBAHHOCTH - YCTHBIN
YTJIICBOJIOPOJIOB, https://m.edsoo.ru/7f413b38 | ymeHwmit IPOBOAUTE | OTIPOC;
MPUHAJICKAITUX K PA3TTHUYHBIM BBIYHCIICHUS 10 | -pelleHue
KJ1accaM XUMUYCCKUM YPABHCHUAM yqe6HLIX
c(hOpMUPOBAHHOCTh u
Cnocobwbl nonyuenus YMEHHSI  XapaKTepH30BaTh | MPAKTHKO-
apomamuieckux oouwHocmu MCTOYHUKN OpUEHTHUP
XUMU4YecKux YTII€BOAOPOJIHOI'O ChIPbs OBAaHHBIX
ceoticme cmupoia. copMUPOBAHHOCTH 3a/1a4;
THonumepusayus cmupona. YMEHHS ONpPEAEISITh BUIBI | -
XUMHUYECKOMN CBSI3U B | HIUCBMEHH
Buvruucnenua: — ycmanosnenue OpraHUYeCKHX BII1 OIIPOC
CMPYKMYPHOU hopmy vl COE/IMHEHUSIX (camocTos
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opeaHu4ecKoco seuiecmea Ha

TCJIbHAsA

ocHoge e20 pabora)
XUMUYECKUX CEOUCNE UU
cnoco608 noy4enusl.
c(OPMHUPOBAHHOCTH - YCTHBIU
YMEHHMH  XapaKTepu30BaTh | OMPOC;
COCTaB, CTPOEHHE, | -pEIlICHHUE
Tlprponsbe  MCTOUHMKN . (usnueckue ¥ XUMUYECKHE | yUIeOHBIX
yriaeBoopoaoB. IIpupoanslii ras cBOMCTBA ——
1 TOHYTHBIC He(TAHbIE peCTaBUTEIICH IIPAKTUKO-
Tasbl. pa3IUYHbIX KJIACCOB | OPHEHTHUP
bubmuoreka [JOK OpPraHNYECKHUX BEIIECTB OBaHHBIX
; ae:;ZL;Zf;Zazﬂ Zec}z;djzeo’cay 1(3) https://m.edsoo.ru/7f413b38 | copmupoBaHHOCTE 3aj1ad4,
YMEHHUI  XapaKTepu3oBath | -
Yenes000podos. COCTaB, CTpOoeHUE, | IMCbMEHH
(bu3nUecKue U XUMHYECKHE | BIF OMPOC
Tenemuteckan ceasy mesicoy CBONCTBA THIHYHEIX | (CAMOCTOS
p amqutbmg fodceamt IpeCTaBUTeNCH TeIbHas
YeAe6000poaos. PasINYHBIX knaccos | paboTa)
OpraHNYECKHX BEIIECTB
[IpoxyxTs! nepepaboOTKu HEPTH, CdopmuposanHocTh - YCTHBIN
VX IPUMEHEHNE B yMEHH# cOOII0AaTh oIpoc;
IIPOMBILLICHHOCTH U B OBITY. npaBuia SKOJIOTUYECKH | -pEIICHHE
KaMenHbIil yrosib 1 mpoayKThl LeIeCO00pa3HOro Y4eOHBIX
ero nepepaboTKH. Bubmoreka [IOK moBefeHMA B OBITY W | H
JleMOHCTpaLmst: — 1(3) https://m.edsoo.ru/7f413b38 | TPYNOBOH NEATEILHOCTH B | HPAKTUKO-
kosutekiuu «HedTs» u [EeIIX OPHUCHTHUP
«YTONIb». OBaHHBIX
3a/1a4;
Buiuucnenus: — onpedenenue -
MUCbMEHH

MONEKYNAPHOU opmy bl
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KUCTIOPOO0COOepIHCaUe2o BIif ompoc

Op2aHUYecK020 8ewecmed no (camocTost

MAcco8biM 00AM INEMEHMO8, TEJIbHAS

BX00AWUX 8 €20 COCMAB, NO pabora)

Mmacce (06vémy) npooykmos

c2opanus; No KOIU4eCcmay

sewecmaa (macce, 06vémy)

npoOyKmMos peaxkyuu u/uiu

UCXOOHBIX Geujecms.

Ypox 0606wenus mamepuana

membl.

[IpenenbHbIE OMHOATOMHBIE 1(3) bu6mmoreka [JOK c(OpPMHUPOBAHHOCTH - YCTHBIN

CIUPTHI. MEeTaHOJI U 3TaHOJ: https://m.edsoo.ru/7f413b38 | ymeHnuit BBISBIIATEL | OTIPOC;

CTpoeHwue, (hu3nuecKue u XapaKTepHble  [PU3HAKH | -pELICHUE

XUMHUYECKHE CBOMCTBA (PEaKIINH MOHATHH,  yCTaHABIMBATH | yUEOHBIX

C aKTUBHBIMU METAJLIAMH, 170 B3aUMOCBSI3b, | U

raJlOTeHOBOIOPOIAMH, HCTIOJIB30BaTh NPaKTUKO-

TOpEHNE), IPUMEHEHHE. COOTBETCTBYIOILIUE OPHUEHTUP

Bopopoansie cBA3U MEXITY MOHATHS TPHU  OMHCAaHUM | OBAHHBIX

MOJIEKYJIaMH CITUPTOB. cocraBa,  CTPOCHHsA W | 3a]a4;

JleicTBue MeTaHOJIa U 3TaHOIA TpeBpaIleHui -

Ha OpPraHU3M YeJIOBEKa. OPTaHMYECKHMX COEJMHEHUH | MUChbMEHH

JlaGopaTopHbI€ ONBITHI: — BJIaJICHHE CHCTEMOIi | BIH OIPOC

TOpPEHHE CIIUPTOB; — OKUCIICHUE XUMHYECKHX 3HaHui, | (CaMOCTOs

JTaHOJIA KOTOpas BKJIFOYAET: | TEIbHAs

okcuom meau(Il). OCHOBOIIOJIATAOIIUE pabota)
IIOHATHA -

IIpedenvrvie 00HOAMOMHbIE paKTHIeC

CRUPMbL: UZOMEPUS, Kast

kraccugpuxayus. Ousuyeckue pabota

CBOUCMBA AIKAHOJLO8.
Jlemoncmpayusi:
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PAcmeopumocms CHUpMmMos 8
600e. Cnocobvl nomyuenus u
npumenenue 00HOAMOMHBIX
CRUpPMO8.

Xumuueckue ceoticmsa
Anxanonog :0ecuopamayuu,
OKUCTEHUS,  63AUMOOelCmeue
C Op2aHuyecKuMu u
Heop2anuyecKuMu KUCiomamu.
Ilpeocmasnenue o mexanuzme
peaxkyuil Hykieopuibno2o

3aMeUerUAd.

MHOroaTOMHBIE CITUPTHI.
OTUICHTIUKOIb U TIUIEPUH:
cTpoeHue, (GU3nIecKue u
XUMHYECKHE CBOMCTBA
(B3ammoielicTBHE CO
IIEIOYHBIMH METaJJIaMH,
KauecTBEHHAas peaklus Ha
MHOTOQTOMHBIE CITUPTHI).
JlelicTBue Ha OpraHu3m
yenoseka. [lpumenenue
[NIMLEPUHA U ATUIICHTITUKOJIS.
JIaGopaTopHBbI€ OTIBITHI: —
B3aMMO/ICIICTBHE IIHILIEPHHA C
THJIPOKCHIOM

meau(Il).

Mmnozoamomubie Cnupmoi:
g3aumooeticmeue

C Op2aHu4ecKuUMuU u
HEOP2AHUYECKUMU KUCTIOMAMU.

103)

bu6mmoreka [JOK
https://m.edsoo.ru/7f413b38

BIIaJICHUE CUCTEeMOI
XUMHYECKUAX 3HaHWH,
KOoTOpas BKJTIOYAET:
OCHOBOIIOJIATAIOIINE
IIOHATHUA
c(hOpMUPOBAHHOCTh
YMeHI/Iﬁ BBIABIIATH
XapaKTePHBIE MPU3HAKU
HOHHTHﬁ, yCTaHaBJIMBATb
ux B3aUMOCBSI3b,
UCTIOJIH30BATh
COOTBETCTBYIOILIKE
MOHATUS TPU  OMHCAaHUHU
cocraBa,  CTPOGHUS U
MpeBpalieHnn
OPraHMYeCKUX COCTMHEHUN
c(hopMHPOBAHHOCTH
YMCHI/II\/’I YCTaHaBJIUBATb
MMPUHAJICI)KHOCTD

- YCTHBII
OI1poc;
-peuieHue
yueOHBIX
U
MPAKTHKO-
OpPUEHTHP
OBaHHBIX
3azady;
MUCHbMEHH
BII OIIPOC
(camocTos
TeJbHAS
pabora)
paKTH4YeC
Kast
paborta
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Ilpocmule aghupul,

HN3YUYCHHBIX OPraHNn4YCCKUX
BCLICCTB IO HUX COCTAaBy U

HOMEeHKAamypa u CTPOCHUIO K
usomepusl. OTIpeIEIEHHOMY
Ocobennocmu uzuueckux u KJaccy/rpyrie
XUMUYECKUX C8OUCMS. COEIMHEHHI
DEHOI: CTPOCHUE MOJIEKYJIBI, c(hopMUPOBAHHOCTh - YCTHBII
¢bu3nveckre 1 XUMHUYECKUE YMEHHMI  yCTaHaBIMBATh | OIPOC;
cBoiicTBa. TOKCHYHOCTD (peHoIIa. HPHHAICKHOCTb -penieHue
[Tpumenenue peHona. M3yUYEHHBIX OPraHHYECKHX | Y4EOHBIX
Brruncnenus BEIIECTB 110 UX COCTaBy U | M
— M0 YPaBHEHHUIO XUMUYECKOM CTPOCHUIO K | IPaKTHKO-
peaknuu (Macchl, 00bEMa, OmpeICTIEHHOMY OPUEHTHUP
KOJIMYECTBA UCXOJTHOTO KJ1accy/rpymnie OBaHHBIX
BEIIECTBA WU IPOAYKTa COCAMHCHUI 3azady;
peaxkuu 1mo U3BECTHLIM Macce, c(hOpMHUPOBAHHOCTD -
00BEMY, KOIMYECTBY OJHOTO U3 yMeHuit HCIIOJIb30BaTh | MTUCbMEHH
HUCXOJIHBIX XAMHYECKYI0 ~ CHMBOJIMKY | BIM OIIPOC
BEIIECTB WX MPOIYKTOB bubnmoreka [JOK ISt coctaBienus | (caMocTost
peaKInm). 1(3) https://m.edsoo.ru/7f413b38 | monexynsapHBIX U | TeTbHAs
CTPYKTYPHBIX pabota)
Denon: 3aumHoe  GIUAHUE chopmMHupoBaHHOCTD -
2UOpoKcozpynnwvl U 6EH3016HO20 YMEHHS ONpPEAEATh BUIBI | IPAKTHYEC
sa0pa. Ocobennocmu XUMHUYECKOH  cBs3U B | Kad
XUMUYECKUX C8OUiCME (heHoaa. OpraHHYECKHX pabota
Kauecmeennwvie peaxyuu na COE/IMHEHUSIX

¢genon.

Denonghopmanvoecuonas cmoua.

Ilpakmuueckasn paboma
No 4 Pewernue
IKCNEPUMEHMATILHBIX 3A0ay  NO
meme «Cnupmuol u heHonvly.
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ANBaeruabl 1 KETOHBL. c(hOpMHPOBAHHOCTb - YCTHBIU
dopmanbaerui, aleTaibIerul: YMEHHUM  XapakTepU30BaTh | OIMpPOC;
cTpoeHue, puzndeckue u COCTaB, CTPOCHHE, | -peIICHHE
XUMHYCCKHE CBOMCTBA (peaKIiuu ¢usnyeckne ¥ XUMUYECKHE | yUEOHBIX
OKHCJIECHHS U BOCCTAHOBJICHHUS, CBOMCTBA TUIHMYHBIX | U
Ka4eCTBECHHBIC PEAKITHH). npeacTaBUuTeNeH MIPAKTHKO-
JIaGopaTopHBIE OMBITHI: PasJINYHbIX KJIACCOB | OPHEHTHP
— OKHCJIEHHE aIbJETHI0B OpPraHUYEeCKHMX BEIIECTB OBaHHBIX
aMMHUAYHBIM PaCTBOPOM OKCHJIA c(hOPMHPOBAHHOCTH 3a71a4;
cepeopa(l) u ruagpokxcugoM MEHHUS XapaKTepU30Barth | -
P (II)I)( ) P A bu6mmoreka [JOK y paKtep
meau(1l). UCTOYHUKH MUCHEMEHH
A 13) https://m.edsoo.ru/7f413b38 | 1°TO 1CbME
YTJIIEBOJIOPOTHOTO CHIPBS BII OTIPOC
Onexmponnoe cmpoenue c(hopMUPOBAHHOCTH (camocTos
KapOOHULHOU 2pYNnbi. YMEHUI BIaeTh CUCTEMOMW | TEJIbHAs
T'omonocuueckue PpA0bl sHaHuii 06  OCHOBHBIX | paboTa)
anb0ecuoos U KemoHos: METOoIax Hay4HOTO | -
u30Mepuﬂ. IMMO3HAHU, HUCIHOJIB3YyCMbIX HpaKTI/I“IeC
B XUMHH TIpH U3y4eHUW | Kas
IIpedcmasnenue o mexanuzme BElECTB M XMMHuYeckux | pabora
peaxyuil SIBJICHUN
HYK1e0U1b1H020
npuUcoeOUHeHUs anb0e2udos.
dopmanbaerus, aueTaibIerui: c(pOpMHUPOBAHHOCT - YCTHBIN
HOJTy9eHHE U PUMEHEHHE. YMEHHUH BIIaJICTh CUCTEMOH | OIIPOC;
AneroH: CTDOEHHE, 3HaHMH 00  OCHOBHBIX | -pelICHUE
dbusnueckue u METONaxX Hay4HOTO | y4eOHBIX
XMMHMYECKHE CBOMCTBA (PEAKIIUU bu6muoreka [JOK IO3HAHUS, HCIONIB3YEMBIX | U
OKMCJIEHUS ¥ BOCCTAHOBIICHHU). 1(3) https://m.edsoo.ru/7f413b38 | B XUMHUH TpH H3YYCHHH IIPaKTHUKO-
IOJYYCHUE U IPUMEHEHUE. BEIICCTB U XHMHYECKHX | OPUCHTHP
SIBIICHUI OBAHHBIX
Buiuucnenus: — onpedenenue c(OPMHPOBAHHOCTH 3ajad4;
MONeKVAAPHOU hopMYibl YMEHHI HPOBOUTE | -
BBIYHUCIICHUS 10 | IMCBbMCHH

OpeaHUuU4YeCcKoco seuiecmeda no
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MAcco8biM 00IAM INEMEHMO8, XUMHUYECKUM YPABHEHUAM | BIi OTMPOC

BX00AWUX 8 €20 COCMAB, NO c(hOPMHPOBAHHOCTH (camocTos

Mmacce (06vEmy) npoOyKmoa YMEHHI  XapaKTepu30BaTh | TEIbHAS

c2opanus; No KOIU4ecmay COCTaB, cTpoeHue, | pabora)

sewecmaa (macce, 06vémy) (Gu3HUECKHE U XUMHYECKUE

npoOyKmMos peaxkyuu u/uiu CBOIiCTBa THITHYHBIX

UCXOOHbIX ewecmes; — TpeJIcTaBuTENEeH

YCmanosenue CmpyKmypHoll Pa3ITHYHBIX KJIACCOB

@opmynsl opeanuyeckozo OpraHMYEeCKHX BEIIECTB

seuecmed Ha OCHO8e e20

XUMUYECKUX C8OUCME UNU

CcnocoH08 NoyyeHus.

Ypok 0bobwenuss mamepuana

membl.

OZIHOOCHOBHBIE MPEETbHbBIE 1(3) bu6mmoreka [JOK c(hopMUPOBAHHOCTh - YCTHBII

KapOOHOBBIE KHCIIOTHI. https://m.edsoo.ru/7f413b38 | ymeHnuii ~XapakTepu3oBaTh | OIPOC;

MypaBbHHast U YKCYCHAasI COCTaB, CTPOCHHE, | -pEIlICHHUE

KHUCJIOTBL: CTPOCHUE, ¢busnyeckne U XUMUYECKHE | Y4eOHBIX

¢bu3nvecKre 1 XUMHYECKUE CBOMCTBA THTINYHBIX | U

cBOIcCTBa (CBOMCTBA, 00OIIHE IS HpeICTaBUTENEH MPaKTUKO-

KJacca kuciot). [Ipaktuaeckas PasINYHBIX KJIaCCOB | OPHEHTHUP

pabota Ne 2. CBoiicTBa pacTBOpa OpraHUYECKHX BEIIECTB OBaHHBIX

YKCYCHOM KHUCJIOTHI. c(hOpPMHUPOBAHHOCTD 3ajady;
yMEHHH MIPOBOJUTH | -

Ocobennocmu cmpoerust BBIYKCIICHHS no | MMCbMEHH

MOJIeKYl KapOOHOBbIX XAMHUYECKAM YPaBHEHHSIM | BIM OIIPOC

Kucniom. Hzomepus  u c(hOpMHUPOBAHHOCTH (camocrost

Homenknamypa. Booopoonvie yMeHHH cobmroaaTh | TEIbHAS

CBA3U MeAHCOY MONEKYIAMU npaBuIia noJb30BaHus | padoTa)

KapOOHOBLIX KUCIOM. XUMHYECKOM TIOCyHOH W | -
mabopaTOPHBIM [IpaKTUyec

OonoocHosHble npedeibHble 000pyn0BaHKHEM Kast

8/




KapOOHOBble KUCIOMbI: peaKyuu
C yuacmuem y21e8000p00OH020
paouxana.

pabota

MypaBbuHas U yKCyCHast c(hopMHPOBaHHOCTB - YCTHBII
KUCIIOTBI peakuus yMEHHH cOOII0/IaTh | OIIPOC;
sTepudUKamy, MOTyYeHUuEe U npaBuiia TIOJIBb30BAHUS | -PEIIEHNE
MIPUMEHEHUE. XUMHUYECKOH Tocynoit u | yueOHBIX
nabopaTOpHBIM 5
Ocobennocmu ceoticme 000py10BaHHEM MPaKTUKO-
MYPABbUHOU KUCTIOMBbI. chOpMHUPOBAHHOCTH OpHUEHTHP
Mnozcoobpa3zue kap6oH08bIX YMEHHUI BIIaJ€Th CHCTEMON | OBAHHBIX
Kucuom. bu6mmoreka [JOK 3HaHMA 00  OCHOBHEIX | 3a7a4;
IIpeocmasumenu BbICULUX 1(3) https://m.edsoo.ru/7f413b38 | meromax HAYYHOTO | -
KapOOHOBbIX  KUCTIOM. MO3HAaHHA, WCNOJIb3YEMBIX | KOHTPOJIb
NATbMUMUHOBAS, TUHOLEEAs B XUMHH [pH M3y4YeHHH | Has
JUHOJIeHO6AA KUucjlombl. BE€IIECTB U XHMMHWYECKUX pa60Ta
SIBJICHUIA
Ocobennocmu ceoticme c(hOpPMHPOBAHHOCTD
HenpeoenibHblX yMEHUM HPOBOIUTH
U apomamu4eckux KapOOoHOB8bIX BBIUMCIIEHHS 1o
Kuciom, OUKapOOHOBbIX KUCTIOM, XUMHUYECKHM YPABHEHHUSM
2UOPOKCUKAPOOHOBLIX KUCTOM.
CreapuHoBas U 0JIEMHOBAs chOpMHPOBAHHOCTE - YCTHBIN
KHUCJIOTBI KaK NIPEICTaBUTEIN yMEHHH IIPOBOJUTE | OIIPOC;
BBICIIIUX KapOOHOBBIX KHCIIOT. BBIYHCIICHUS 1o | -perieHme
M},I_]'[a KaK COJIU BBICIIIUX XUMHYCCKHUM YPaBHCHUAM yqe6HBIX
KapOOHOBBIX KUCIOT, bu6mmoreka [{OK c(hOPMHPOBAHHOCTh u
WX MOIOIIee NeHCTRHE. 1(3) https://m.edsoo.ru/7f413b38 | ymeHuii BiageTh CHCTEMOH | MIPAKTHKO-
3HaHUH 00  OCHOBHBIX | ODUEHTHU]
[ToHsiTHE O CHHTETHYECKHX MeToaax Hay4YHOTO | OBAHHBIX
MOKOMINX CpeI[CTBaX IMO3HAaHWA, MCIIOJB3YEMBIX | 3aJa4;
B XUMHUH IIpU U3YUCHUH | -
[ToHsiTHE O MPOU3BOIHBIX BCIIECTB W XHMHYECKHX | TMCbMEHH
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KapOOHOBBIX KUCIIOT — SBJICHUI BIii o1poc
CITOXHBIX 3(Upax, aHTHIPUJIAX, (camocTost
raJIOTCHAHTHJIPHIAX, TEJIbHAS
aAMMIAX, HUTPHUJIAX. pabota)
c(OPMHUPOBAHHOCTH - YCTHBIU
YMEHMH BJIaJ€Th CHCTEMOM | OMPOC;
3HaHMH 00  OCHOBHBIX | -peIIeHUE
MeToaax Hay4HOTO | y4eOHBIX
CrnoxHble 3(UpHI KaK IO3HAHUS, HCIONIB3YEMBIX | U
MIPOU3BOIHBIC KapOOHOBBIX B XUMHU [IPH HW3yYCHHH | IPAKTHKO-
KHUCJIOT. 'MApOIN3 CII0KHBIX BEIIECTB U XUMHYECKUX | OPUEHTHP
3¢upoB. SIBIICHUI OBaHHBIX
c(hOpMUPOBAHHOCTH 3a7a4;
Cnooichvie 2¢hupoi. YMEHUIA cobmomarTh | -
Tomonozuueckuii pso, obwas bu6nuoreka [{IOK npaBuia MOJIb30BaHMsl | MUCbMEHH
popmyna, usomepus u 1(3) https://m.eds00.ru/7f413b38 | xpmmueckoii Tocynoif U | Bl OIPOC
HOMEHKIamypa. nabopaTOpPHBIM (camocrost
obopymoBaHuEM TEJIbHAA
Ipakmuyeckan paboma c(hOPMHPOBAHHOCTH pabora)
Ne 5. Pewenue YMEHHI KPUTHYECKH | -
IKCNEPUMEHMATIbHBIX 3A0aY NO aHAJIM3UPOBATH KOHTPOITb
meme «Kapbonogule kuciomei. XUMHYECKYIO Hast
Cnoorcrvie 2¢hupoly. vH(OPMALHIO, pabota
MONTy4aeMyl0 U3 pas3HbIX | -
HNCTOYHHUKOB HpaKTI/ILIeC
Kast
pabora
Kupsl. ['maponus sxupos. cpopMHPOBAHHOCTD - YCTHBII
gpI/IMeHeHI/Ie KHUPOB. Bubsorexa LIOK YMEHHI KPUTHYECKH | OIIPOC;
MOJIOTHYECKAs POJTh )KUPOB. ] aHAJIM3UPOBATH -pelieHue
BbIHCICHIA: — M0 yPABHEHMIO 1(3) https://m.edsoo.ru/7f413b38 XHMITECKYIO yaeBHBIX
XHUMHAYECKOHN peakiuu (Macchl, uH(OpManuio, u
00bEMa, KOJTMYECTBA UCXOIHOTO NOJyYaeMyl0 W3  DasHbIX | IPAKTUKO-
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BEILIECTBA WM MPOYyKTa HCTOYHHUKOB OpHUEHTHP
peakmuu 10 HW3BECTHBIM copMHUPOBAHHOCTH OBaHHBIX
Macce, 00béMy, KOJIHUYECTBY YMEHHIl IUIAaHHUPOBAaTh U | 3ajady;
OOAHOTO U3 HCXOIHBIX BBIIIOJIHATH XUMHWUYCCKHUH | -
BEILIECTB UM IIPOTYKTOB IKCHEPUMEHT MUCHBMEHH
peaxkuun). c(pOpMHPOBAHHOCTb BII1 OIIPOC
YMEHUIi BIaJeTh CUCTEMOH | (CaMOCTOSI
Kupoi: cmpoenue, gpuzuueckue 3HaHHIT 00  OCHOBHBIX | TEJIbHAS
ceoticmeaa. MeToJax Hay4HOro | pabora)
OcobenHocmu c80UCME HCUPOS, NO3HAHUS, HCIOJB3YEMbIX | -
cooeparcawux oCmamxu B XUMUHM [IPH W3y4YEHUH | KOHTPOIb
HEeNnpeoenbHbIX HCUPHBIX KUCTIOM. BCHIECTB M XHMHYECKHX | Has
JKupwl 6 npupooe. SIBIICHU pabota
Konmponvnas paboma:
«Kucnopoocooepoicawue
op2anuyecKue cOeOUHeHUsL.
VYrneBoasl: cocTas, 1(3) bu6mmoreka [{OK c(hOpMUPOBAHHOCTH - YCTHBII
KJIacCU(HKAIUS YTIEBOIOB https://m.edsoo.ru/7f413b38 | ymeHuii BIageTh CUCTEMOH | Ompoc;
(MOHO-, TH- ¥ TIOJTUCaXapHUbl). 3HaHMil 00  OCHOBHBIX | -pEIICHHE
MeTo/Iax HAYYHOTO | y4eOHBIX
Onmuyeckas uzomepusi. MO3HAHUS, HCIOJB3YEMBIX | U
B XWMHUHU T1IpU HU3YUYCHUUN HpaKTI/IKO-
Monocaxapuovl: eanakmosa, BEIICCTB W XUMHYECKHX | OPUEHTHP
pubosa, de30k- cupubosa. SBIICHUIN OBaHHBIX
Duzuueckue ceolcmea u c(hOpPMHUPOBAHHOCTD 3ajady;
HaxoxcoeHue 8 npupooe. YMEHHUIA POBOIUTH | -
Jlabopamopuwiii onvim: BBIYHCIICHUS no | MMCbMEHH
Bzaumooeiicmeue XUMHUYECKAM YPaBHEHHSIM | BIM OIIPOC
pacmeopa 2noKo3bl ¢ chOpMUPOBAHHOCTH (camocrost
2uopokcuoom meou(Il). yMEHHH cobmroaaTh | TEIbHAA
IIpaBuiia IIOJIB30BAaHUA

XMMHMYECKOM TOCYyIOW U

pabora)
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71a00paTOPHBIM IIPaKTUYEC
o0opyioBaHHEM Kas
paboTa
copMHUPOBAHHOCTH - YCTHBIN
Caxapo3a — mpeICTaBUTEIb .
YMEHUH cobmoaaTh | Ompoc;
JUcaxapusioB, THIPOJIN3,
npaBuiia HOJIb30BaHUA | -peIICHUE
HaxO0XJIEHHE B MPUPOJIE U . N
XHMHYECKOH MOCyHoil M | yu4eOHBIX
MIPUMEHEHUE.
nabopaTOpHBIM 5
obopymoBaHuEM MPAKTHUKO-
Jucaxapuowvi: maromosa u
bubnmoreka [JOK chOpMHUPOBAHHOCTH OPUEHTHUP
JaKmo3sa. } . .
1(3) https://m.eds00.ru/7f413b38 | ymenuii BoageTh cucTeMoil | OBAHHBIX
. 3HAHUN 00  OCHOBHBIX | 337a4;
Xumuueckue ceoticmea
MeTO/1ax Hay4HOTO | -
YeLII0NI03bl: 2UOPOIU3,
MO3HAHUS, HCIONB3yeMbIX | TUCBMEHH
noxyyenue 3QPupos Yeono3ul. .
B XHMHH TP H3YYCHHH | BIM ONPOC
Ionsamue 06 ucKyccmeeHHbIX
. BEIIECTB M XHMHYECKHX | (CaMOCTOs
B0IOKHAX (8UCKO3A, Ayemammbiii N
N SIBIICHUI TeabHas
WenK).
pabora)
Amunbl. MeTHiIaMUH U aHUJIAH: 1(3) bubmuoreka [IOK c(OpPMHUPOBAHHOCTH - YCTHBII
COCTaB, https://m.edsoo.ru/7f413b38 | ymenuii BIageTh CUCTEMOH | OMPOC;
cTpoenue, hu3ndeckue u 3HAHMH 00  OCHOBHBIX | -pEIIEHHE
XMMHUYECKHUE CBOMCTBA (ropeHue, MeToax HAYYHOT'O | y4COHBIX
B3aHMO/ICHCTBUE C BOJIOU U MO3HAHMS, HCIOJb3YEMBIX | U
KHCIIOTaMu). B XUMHHM TIPH W3Yy4YCHHH | TIPAKTHKO-
BEIIECTB M XHUMHUYECCKHX | OPHCHTHUP
Knaccugpurayus AMUHOB: SIBJICHUI OBaHHBIX
anugpamuueckue u copMHUPOBAHHOCTH 3a/1a4;
apomamuyeckue; YMEHUI HPOBOJUTS | -
nepguunbie, emopuuHble u BBIYHCIICHUS 1o | MMCbMEHH
mpemuynsle. AMUHbL: U30MEpPUsl. XAMHYECKAM yPaBHEHHSAM | BII ONPOC
Cnocobwl nonyuenus u chOpMHUPOBAHHOCTH (camocros
npumMeHenue antu@damuieckKux YMEHHUII  XapakTepu3oBaTh | TEIbHAs
AMUHO8. COCTaB, crpoeHue, | paboTa)
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HOﬂyquue AHUTUHRA U3

(u3uuecKkue U XUMHUYECKHE

HUMpOOEH30./1a. CBOIICTBA THITHYHBIX
HpeﬂCTaBHTeJ’Ieﬁ

Bzaumnoe enuUAHUe 2PYNN Pa3IMYHBIX KJIACCOB

amomos 6 Monexyne OPraHUYECKHX BEIICCTB

AHUNIUHA.

AMUHOKUCIOTHI KakK c(hOpMUPOBAHHOCTh - YCTHBIN

am(oTepHbIe OpraHUYeCcKHe YMEHHMI  XapaKTepu30BaTh | OMPOC;

coequHeHus. Ouznyeckue u COCTaB, CTpOCHHE, | -pELIEHHE

XMMHYECKHUE CBOMCTBA (usnyeckue ¥ XUMUYECKHE | yUeOHBIX

aMUHOKHCIIOT (Ha IpuMepe CBOICTBa TUIWYHBIX | U

riuuuHa). buonoruueckoe Tpe/ICTaBUTENCH MPAKTHKO-

3HAYCHUEC aMHUHOKUCIIOT. Ppa3JINYHBIX KJIaCCOB OpI/IeHTI/Ip

HCHTI/II[BI. OpraHU4Y€CKUX BEIIECTB OBAaHHBIX
c(hOpMUPOBAHHOCTH 3a1a4;

Homenknamypa u YMEHHI OPOBOIHTH | -

usomepusl. Omoenvhvie bu6nuoreka [{IOK BBIYHCIICHHS no | MMCbMEHH

npeocmasument o- 1(3) https://m.eds00.ru/7f413b38 | xpmmdeckum ypaBHEHHAM | Bl OIPOC

AMUHOKUCAOM: 2IUYUH, ATIAHUH, c(hopMHPOBaHHOCTD (camocrost

Genunananun, cepun, yMeHuit co0uro1aTh | TEJIbHAS

2NYMAMUHOBAS KUCTIOMA, TU3UH, npaBuia nosb3oBanus | paboTa)

yucmeun. Onmuyeckast XUMHUYECKOH TOCYIOH U

uszomepus amunoxuciom. D- 1abOpaTOPHBIM

u L-amunoxuciomol. 000pyIoBaHHEM

Peaxyus noruxondencayuu,
obpazosanue nenmuoHou
ces3u. Jlemoncmpayus:
Pacmeopenue benxos 6 sooe.
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benku kak npupoHbIe c(OpPMHUPOBAHHOCTH - YCTHBII
BBICOKOMOJICKYJISIPHBIC yMEHHH cOOMI0AaTh | OIIPOC;
COEIMHEHHS. npaBuia TIOJIb30BAHMUS | -pEIICHUE
XUMHYECKOH 1OCyIod U | y4eOHBIX
Ionsamue 06 azomcoodepocaujux 1a00paTOPHBIM u
2emMepoOYUKIUYECKUX 00opyaoBaHHEM MPaKTUKO-
coedunenusx. Iupumuourossvie copMHUPOBAHHOCTH OpUEHTHUP
U NYPUHOBbIE OCHOBAHUAL. YMEHHUH IUIAHUPOBaTh U | OBAHHBIX
Hyxkneunoswvie kuciomol: bu6mmoreka [{IOK BBIIIOJHATE ~ XMMHYECKHH | 3a7a4;
cocmas, 1 (3) https://m.eds00.ru/7f413b38 | skcnepument -
cmpoeHue u buoI02u4ecKas chOpMHUPOBAHHOCTH MUCbMEHH
ponb. YMEHHIA BIaJETh CHCTEMOM | BIM OIPOC
3HaHMii 00  OCHOBHBEIX | (CAMOCTOS
Ilpakmuueckas paboma MeTO/Iax Hay4YHOTO | TeIbHas
No 6. Pewenue TNO3HAHMSA, HCIOJb3yeMBIX | PaboTa)
9KCNEePUMEHMANbHBIX 3A0a4 N0 B XHMHH TP HU3YYCHUH | -
meme BCLICCTB M XHUMHYECKHX | IIPAKTHYCC
«Azomcooeporcawjue SIBIICHUI Kast
opeaHuieckue coeOUHEeHUs). paboTa
OcCHOBHEIE HOHATUS XUMUH 1(3) bu6mmoreka [{JOK c(hopMUPOBAHHOCTh - YCTHBII
BBICOKOMOJIEKYJIIPHBIX https://m.edsoo.ru/7f413b38 | ymeHuii BIageTh cCUCTEMOH | Ompoc;
COEMHEHUI: MOHOMED, 3HaHMH 00  OCHOBHBIX | -pEIICHHE
MOJIUMED, CTPYKTYPHOE MeTo/ax HAYYHOTO | y4eOHBIX
3BE€HO, CTEIICHb MO3HAHUS, HWCHOJNB3YEMBIX | M
MOJIMMEPU3AIUH, CPETHSS B XUMHH IPH H3YYCHHH | IPAKTUKO-
MOJIEKYJISIpHAs Macca. BEIIECTB M XHMHYECKHX | OPHCHTHP
SIBJICHUI OBaHHBIX
IIpeocmasnenue 0 copMHUPOBAHHOCTH 3a/1a4;
cmepeopeyiApHoCmuU U YMEHHUIA HPOBOJUTS | -
HAOMOIeKVIAPHOL CIPYKMype BBIYHCIICHUS 1o | IMCbMEHH
NOIUMEPOB, 3A6UCUMOCTIb XUMHUYECKAM YPaBHEHHSIM | BIM OIIPOC
CBOUCME NOIUMEPOE OM UX chOpMUPOBAHHOCTH (camocTos
MOJIEKYISAPHO20 U YMEHHUI  XapakTepu3oBaTh | TEJIbHas
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HAOMOIeKVIAPHO20 CIPOECHUSL. COCTaB, CTpoeHue, | pabora)
Jlemoncmpayus obpasyos (busnyecKue U XUMUYECKUE | -
pesunsvl. Buoeogppaecmenm CBOJCTBA TUITHYHBIX | IPAKTHYEC
«Bynkanusayus pesunwi». Tpe/ICTaBUTEINCH Kast
Pa3IMYHBIX KJ1accoB | paboTa
Ilpaxmuueckasn paboma OpPraHWYECKHX BEIIECTB
Ne 6. Pewenue
9KCNEPUMEHMANIbHBIX 3A0ay  NO
meme «A3omcoodeporcawue
op2aHuvecKue coeOUHeHUs.
[Tnactmacce! (IOJIMATHIICH, 1(3) bu6mmoreka [JOK c(OpPMHUPOBAHHOCTH - YCTHBIN
TTOJIATTPOITHIICH, https://m.edsoo.ru/7f413b38 | ymenuii  XapakTepH30BaTh | OMPOC;
MOJIMBUHUIIXJIOPUI, COCTaB, CTPOCHHE, | -pEIICHHE
nonrctupos). HatypanbsHerit n (usnueckue ¥ XUMUYECKUE | yUIeOHBIX
CHHTETHYECKHUE KayUyKU CBOICTBa TUIWYHBIX | U
(6yTamueHOBBIH, Hpe/cTaBUuTeNei MIPAKTUKO-
XJIOPOIIPEHOBBIN U pas3IM4HBIX KJIaCCOB | OPUEHTHD
M30IPEHOBHIN). BosokHa: OPraHNYECKHX BEIIECTB OBaHHBIX
HaTypaJbHbIE  (XJIOTIOK, copmMHEpOBaHHOCTD 3amady;
mepcTh,  MENK), YMEHHSI  XapaKTepu30BaTh | -
WCKYCCTBEHHBIE (aIleTaTHOE VCTOYHUKU MUCHMEHH
BOJIOKHO, BUCK032) YTIICBOJOPOIHOTO CHIPBSI BII1 OIIPOC
(camocTos
[Inactmaccer: TeIbHas
MOJIMMETHIIMETAKPUIIAT, TIOJTH- pabora)
KapOOHATHI, -
MoNIMATHIIeHTepedTanar. paKTHIeC
YTunuzauus u nepepaboTka Kas
IUTACTHKA. DIACTOMEPHI: pabota

CHJIMKOHBI.
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[IpakTudeckas padota Ne 8.
Pemrenune skcriepuMeHTaIBHBIX
3aja4 1o TeMme «Pacno3HaBanue
TUIACTMACC M BOJIOKOH»

Htorosast KOHTpOJIbHAs paboTa
3a kypc 10
Kiacca

IToBropenue. I'enetnueckas
CBSI3b MEXKIY

pa3IMYHBIMU KJIaccaMu
OPraHNYECKUX COCTMHEHUHN

[ToBTOpenue. Beruucnenus: —
OIIPEJEIICHUE MOJIEKYJIIPHOU
(hopMyJTBI OPTaHMYECKOTO
BEIIIECTBA 110 MACCOBBIM JIOJISIM
3JIEMEHTOB, BXOJSIIUX B €r0
cocras; 1o macce (00BEMYy)
MIPOJYKTOB CTOPaHMUSI; 110
KOJIMYECTBY BEILIECTBA (Macce,
00BEMY) IPOYKTOB PEAKITUN
W/WIA UCXOHBIX BEIIECTB; —
YCTaHOBJIEHHE CTPYKTYpPHOI
(hopMyIIbI OPraHuIeCcKOro
BEIIECTBA HA OCHOBE €0
XUMHYECKUX CBOMCTB WIIH
croco6oB

MOJTYYCHUSI.

1(3)

bubnmoreka I{OK
https://m.edsoo.ru/7f41

3b38

c(hOpMUPOBAHHOCTh
yMEHUHI IIPOBOAUTH
BBIUMCIIEHUS 1o

XUMHYECKUM YPaBHCHUSIM
c(hOpMUPOBAHHOCTh
YMEHUH BIAE€Th CUCTEMOU
3HaHUH 00  OCHOBHBIX
MeToJ1ax HAYYHOTO
MO3HAHUSA, WCIIOJIb3YEMBIX
B XUMHH TIpH HU3yYEeHUH
BEIIECTB W XHUMHYECKUX
SIBJICHU I
c(hOpMUPOBAHHOCTh
YMECHHI coOJr01aTh
npaBuiIa MOJIb30BaHUS
XUMHUYECKOW TIOCYyIol U
nabopaTopHBIM
o0opynoBaHHEM

- YCTHBIN
OIIpOC;
-pelieHue
y4eOHBIX
u
PaKTUKO-
OpHUEHTHP
OBaHHBIX
3ajau;
NUCbMEHH
BII OTIIPOC
(camocTos
TeJbHAs
pabota)
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O01Iee KOJIMYECTBO
4acoB 10 IporpaMmme

ba30BbIil ypoBEHD - | U B Hezento, Bcero 35 4, W3 HUX 3 4 — PE3EpBHOE BPEMS

YrayGiieHHBIH YpoBeHb - 3 4 B Hezento, Bcero 105 4, u3 vux 10 4 — pesepBHOE BpeMs

YpoBeHnb 00yueHus [IpakTnueckue padboTh KonTponbubie paboThl
basoBbIit 3 3
YrnyGneHHbIl 8 5
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