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MoaenbHasi CHHXPOHU3HPOBAaHHAsI padoyasi nporpamma 0a3oBoro u
yriayo6aénHoro uzyuyenus npeamera «Xumus» (10-11 kiaaccer)
HNOACHUTEJIBHAS 3AIIUCKA

MopnenbHas CHHXpPOHM3MpOBaHHas pabouas mnporpamMma Mo XuMuu (0a30BbI U
yIIyOJICHHBIH ypoBHH) i oOywatromuxcs 10-11 kimaccoB cocraBiieHa Ha OCHOBE
CJIEIYIOLIUX HOPMATHUBHO-TIPABOBBIX TOKYMEHTOB:

1. ®enepansusrii 3akon ot 29.12.2012r. Ne273-®3 «O6 obpazosanuu B Poccuiickoii
denepauuny

2. ®denepanbHBIl rOCYJapCTBEHHBIM 00pa30BaTEIbHBIA CTAHAAPT CPEIHEro OOILEro
obpazoBanus (IIpuka3 MunucrepcTBa o6pasoBanus u Hayku Poccuiickoit denepanuu ot 17

Mas 2012 1. Ned13»).

3. depepanbHas pabouas IMporpamMma CpeiHero oOMmEero oOpa3oBaHHUs MpeIMeTa
«Xumus» (mns 10-11 xmaccoB oOpa3zoBarenbHbIX oOpraHu3anuii). ba3oBwiii ypoBeHb. —

Mocksa, UCMO. - 2025.

4. denepanbHas pabouas HporpamMma CpeHEro obLIero oOpa3oBaHUs MpEIMETa
«Xumusa» (st 10-11 kmaccoB 006pa3oBaTeNbHBIX OpraHU3alii). YTayOJIeHHbI YpOBEHb. —
Mocksa, UCMO. — 2025.

¢ yuérom KoHnenmuu npenosaBanus y4eOHOTo mpeaMera « XUMHUsS» B 00pa30BaTEIbHbBIX
opranuzanusax Poccuiickoit Denepanuu, peaTu3yonMX OCHOBHBIE 00I1e00pa3oBaTeIbHbIC
nporpaMMsbl (yrBepxkaeHa Pemennem Komernn Munnpocsemenus Poccuu, mpoTokon ot
03.12.2019r. Ne I1K-4BH) u ®PenepanbHOit pabouelt MpOorpaMMbl BOCTIUTAHMSL.

OcHOBY NoOAX0A0B K pa3paboTKe MOJENIbHON CHHXPOHM3UPOBAHHOM paboueill mporpammsl
0a30BOro M yriayonéHHoro usyudeHus mnpeamera «Xumus» B 10-11 kiaccax, K omnpeaereHuro
oOmiell cTpaTeruu oOy4deHMs, BOCIIUTAHHUS M Pa3BUTHUS OOYyYarOIIUXCA CPEICTBAMU Yy4eOHOro
npeamera «XUMus» Ha 0a30BOM YPOBHE COCTaBWIIM KOHIeNTyaidbHbIe nojoxenus ®IOC COO
0 B3aMMOOOYCIIOBJICHHOCTH IIEJICH, COJEpKAHUsA, PE3YyJIbTaTOB OOydeHHs W TpeOOBaHUU K
YPOBHIO MTOJATOTOBKH BBIITYCKHUKOB.

W3yuenne mnpeamMera, peanusyemMoe B YCIOBUSX AupdepeHInpoBaHHOTO, MPOPHILHOTO
oOyuyeHHsl, MPHU3BAHO obOecneunTh 00I1e00pa30BaTENbHYI0 U OOIIEKYIbTYPHYIO MOATOTOBKY
BBIIYCKHUKOB IIKOJIbI, HEOOXOAUMYIO JJIsl a/lalTallid UX K OBICTPO MEHSIOUIUMCS YCIOBUSIM
KU3HU B COLIMYME, a TakXKe JJIs MPOJOHKEHUSI 00YYEeHUs B CPEHMX CHEIHATbHBIX U BBICIIUX
y4eOHBIX OPraHU3aIMIX, B KOTOPBIX XUMHUS SBJISIETCS OJHON U3 MPUOPUTETHBIX JUCIUIUINH.

B cooTBeTcTBUM C [aHHBIMH TOJIO)KEHUSIMH MOJIE€bHAs CUHXPOHU3UpPOBaHHAs pabodyast

mporpamMma cpeaHero oomiero oopasoBanust (6a30BbI YPOBEHB): YCTaHABIMBAECT 00s13aTEILHOE
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(MHBapHaHTHOE) MPEIMETHOE COJCPKaHKE, ONPENeNsIeT KOJIUISCTBCHHBIC U Ka4YeCTBEHHBIE €T0
XapaKTEPUCTHKN Ha KaXJAOM JTale H3yYeHHS IMpeaMeTa, NpeAyCMaTpuBaeT MPHHLUIIBI
CTPYKTYPUPOBAHUS COJIEPYKAHHUS M PACHpEIeNICHHs ero Mo KjaccaM, OCHOBHBIM pasfeiiaM
TeMaM Kypca; JaéT MpUMEpPHOE paclpe/ieieHue y4eOHbBIX YacoB 0 TEMAaTHYECKHM pa3JieiaM,
PEKOMEH/IyeT TPUMEPHYIO IMOCIEIOBATECIbHOCTh MU3YUCHHS OTIENBHBIX TEM Kypca C yu&ToM
MEXIIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBS3€H, JOTMKH y4eOHOro mpoIecca, BO3PACTHBIX
ocobenHoctel ywammxcs 10-11 kmaccoB; Ha€T METOAMYECKYIO MHTEPIPETALUIO LIEJIeH
U3y4eHHs MpeIMeTa Ha YPOBHE: COBPEMEHHBIX IPUOPUTETOB B CHUCTEME CPEIHEro OOIIero
o0pa3oBaHUs, COJCPKATEIBHONH XapaKTEPUCTHKH IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHUS
OCHOBHOH 00pa30BaTeIbHOW MPOrpPaMMBI CpeaHEro o0mero o0pa3oBaHus (JIMYHOCTHBIX,
METaINpeIMETHBIX, MPEJAMETHBIX), OCHOBHBIX BHIOB Yy4eOHO-IIO3HABATEIHHON JEATEIbHOCTH
yUEHHMKA TI0 OCBOCHHIO COJIepKaHus npeamera. [Io BceM Ha3BaHHBIM MO3UIMSIM B IPOTrpaMMe
coOJIroJIeHa TIPEeEeMCTBEHHOCTh ¢ Paboueil mporpamMMoil OCHOBHOTO 0OIIEro OOpa3oBaHHS IO
xumuH (Uit 8—9 Ki1accoB 00pa3oBaTEIbHBIX OPTaHU3alni, 0a30BBII YPOBEHB).

MogenbHasi CHHXpPOHHM3HpPOBAaHHAs pabodas IMporpaMma HMeEET Leldb CHHXPOHU3UPOBATH
coJiepKaHue yu4eOHOTo MmpeaMeTa i u3yueHus npeaMera «Xumusi» B 10-11 kiaccax B paMkax
MYJIbTHIIPO(UIBHOTO YUEOHOTO IJIaHA.

Llenmn u 3amaum y4eOHOTO Tpeamera «XHUMHUS» B COOTBETCTBYIOIIEM paszelie MpPOrpaMMbl
MIPEICTABICHBI COBMECTHO, KaK JIJIs 0a30BOTO, MaK U 015 YenyOiéHH020 YPOBHEUL.

B pasgene Ilmanupyemble pe3ynbTaThl OCBOCHHUS Y4e€OHOrO TMpeaMera «XHUMHUs»
CUHXpPOHM3AIIMsl TPEJCTaBleHa B BHJE JOMNOJHEHHS K 0©0a30BOMy YpOBHIO, a HMEHHO,
[IpenmeTHbIe pe3ynbTaThl, JOCTUTAEMble OOYYAIONIMMHCS Ha YrIIyOJIEHHOM ypOBHE W3YyUEHUS
XMMUH, BBICTIEHBI KyPCUGOM”.

B pasznenax Conepkanue marepuana u Temarnyeckoe TUIAHUPOBAHUE UMEETCS BBIJICTICHHBIN

MaTepHual, MUMEIOUIMHA MoJYepKUBaHME? Kak Ha 0a30BOM, TaKk M Ha YrIIyOJIEHHOM YpPOBHSIX,

KOTOpBIﬁ HN3y4acTCd B O3HAKOMHTCIBHOM IIJIAHE M HE BKIHOYACTCA B COCTAaB MNPCAMETHBIX
pesynbTaToB ocBoenus OOIT COO.
B pasnene Temarnyeckoe miiaHUPOBaHWE MPHUHIIUAI CUHXPOHHU3AIUU TPOSBIICH CIEAYIOMIUM

0o0pa3oM: 4ackl HEAETbHON HArpy3ku Ui yriayOJE€HHOTO U 06a30BOro ypoBHEH yKa3zaHbl TaKUM

1 Kypcusom B TeKkcTe nporpammsbl B pasaenax « Llenv v 3agaun», «MpeameTHble pe3ynbraTbi»
BblAe/IeHbl 3/IeMEHTbl, KOTOpble NpeAcTaBAeHbl ANA U3yYeHUA Ha yrAy6AEHHOM YpOBHe.

2 [TogvyepKkMBaHUE MMeeT maTepuan, KOTOprVI N3y4aeTcA B O3HAKOMUTE/IbHOM MJ1aHE N HE BK/ZIKOYaEeTCA B

COCTaB NpeaMeTHbIX pe3ynbTtaTtoB ocsoeHma 00T COO.
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0o0pasoM, uTo oJ1Ha TeMa (OJMH Yac B HEJCNI0) eAuHa sl IBYX YPOBHEH, a OCTaJIbHBIC JIBa Yaca
U TEMbl HEIETbHON HAarpy3kd Uil yriyOJIEHHOTO YpPOBHSI yKa3aHbl B CTPOKAX HIDKE U TOJBKO
JUISL 3TOTO ypoBHSI. YacTh pe3epBHBIX YacOB IMO3BOJIMJIA BCTPOUTH HEOOXOJIMMOE KOJIMYECTBO
4acoB B TeMaXxX M3y4eHUs, a TAK)KE OPraHU30BaTh U TEMAaTHUYECKOE MOBTOPEHUE KaK Ha Oa30BOM,
TaKk U Ha YyrIyOJNEHHOM YpPOBHSX, M HUTOTOBOE MOBTOpeHue; B rpadax «KommuecTBo yacos
YKa3aHbl TAK)KE T€ YacChl, KOTOPBIC B3ATHI U3 pe3epBa (ykazaH CUMBOII «Py).

[Tpu dopmupoBanun TemaTHueckoro IIAHUPOBAHMS NMPEAYCMATPUBAIIOCH pacHpeesieHne
4acoB BHYTPHM TE€M U MEXIy TeMaMH C Lelbl0 oOecredeHus HeAeNbHON Harpy3Ku Ui
0o0ydJaronmxcsi, M3y4amlnx XUMHI0O Ha yriayoséHHoM ypoBHe. [lepepacmpeneneHue 4acoB
MEXy HEKOTOPBIMU TEMaMH TIO3BOJIMIIO COXPAHUTh TEMaTUYECKHi yueOHbIi 00bEM MaTepuaa,
UCIIOJIb30BaHUE PE3EPBHBIX YACOB TaKXe 00eCIedrnsio Haluuue yueOHbIX YacoB Ha 00001eHue,
UTOTOBOE TMOBTOPEHHE U KOHTPOJIb ydueOHOro marepuana. Takum o0pa3oM, CHHXPOHU3AIIMS
TEMAaTUYECKOTO TUIAHHPOBAHUS 0a30BOTO M  yIIIYOJNEHHOTO YPOBHEH W3Y4YEHUS XHMHUHU
MOJIHOCTBIO COXpaHWja COJIepPKaTeNIbHBIA acleKkT mnporpammbl KypcoB 10-11 kiaccoB st
MYyJIBTUIPO(UIBLHOTO YueOHOTO IJIaHa.

OBILIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «XUMMUS»

XuMuyeckoe 00pa3oBaHUE, TOJy4aeMOe€ BBIMMYCKHUKAMH CpEAHEW UIKOJIbI, SBJISETCS
HEOTHEMJIEMON YacThI0 UX 00pa3oBaHHOCTU. OHO CIIYKUT 3aBEpIIAIONIAM ITANlOM peau3ariu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, MPHUCYIIMX LEIOCTHOM
CHUCTEME XUMHUYECKOT0 00pa30BaHHA. DTHU LIEHHOCTU KacaroTCs MO3HAHUS 3aKOHOB MPHUPOJBI,
dbopMHUpPOBaHHUST MHUPOBO33PEHUSI W OOIIEH KyJbTypbl YEIOBEKa, a TaKXKe HSKOJIOTHYECKU
000CHOBAaHHOTO OTHOIICHUS K CBOEMY 3J0pOBbI0 W TpUPOIHON cpene. Peammsyercs
XUMHYECKOe 00pa3oBaHWE Y4YaIlUXCsl CpeTHEH IIKONbI CpeACTBAaMU Y4eOHOro MpeaMeTa
«Xumus», COAEpKaHUE U TOCTPOCHHE KOTOPOro ONPEAEieHbl B MPOrpaMMe € Y4YETOM
CHeHI/I(i)I/IKI/I HAayKH XHMHUU, e€ 3HaueHUs B NO3HAHUU opupoasl U B MaTepHaHBHOﬁ JKU3HU
oOmrecTBa, a TakkKe C y4€TOM OOIMMX IeJiel M MPUHIIUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE
COCTOSTHUE CHCTEeMBbI cpefaHero obmero oOpasoBanus B Poccuiickoit ®enepanuu. Taxk,
Hanpumep, npu (OPMUPOBAHUU COJACPKAHUSA TpeaAMeTa «XHUMHs YUTEHBI CIEAYIOIIIe
TIIOJIOKEHUS O cneumi)m(e 1 3HAYCHHUUN HAYKHU XUMHHU:

XUMHST KaK dSJEMEHT CHCTEMBl €CTECTBEHHBIX HAyK WIpaeT OCOOYI0 pOJIb B COBPEMEHHOM
[UBUJIM3AIMHN, B CO3JJaHUM HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHA BHOCHUT CBOI BKJIAJ B
dbopMUpOBaHKE PAIMOHATFHOTO HAYYHOTO MBIIUICHHUS, B CO3IaHUE IIETIOCTHOTO MPEICTABICHHUS

00 OKpy’KarollleM MHUpE KaK O €IWHCTBE NMPUPOABI U YeJIoBeKa, KOTopoe GopMUpPYETCs B XUMHU
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Ha OCHOBE ITOHMMAaHHUsI BEILIECTBEHHOIO COCTaBA OKPYKAIOIIET0 MUPA, OCO3HAHUS B3aUMOCBSI3H
MEXJIy CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH OOJIACTSIMU MPUMEHEHUSI.

CoBpeMeHHass XMMHSI KaK HayKa CO3MJaTelibHAas, Kak HayKa BBICOKHMX TEXHOJOTUH
HalpaBlieHA Ha pelleHHue TNo0adbHBIX MPOOJIEM YCTOWYMBOTO Ppa3BUTHUSI YEJIOBEYECTBA —
CBIPBEBOI, PHEPreTUYECKOM, MUIIEBOM, SKOJIOTHYECKONH OE30MacHOCTH U OXPaHbl 310POBBA.
TecHO B3aMMOJEHCTBYS C JAPYTMMH €CTECTBEHHBIMM HAayKaMM, XUMHs CTajga HEOThEMIIEMOU
YaCThI0 MHPOBOW KYJIBTYPBI, HEOOXOJUMBIM YCIOBHEM YCIICITHOTO TPYJa M JKU3HH KaXKIOTO
yjieHa o0IecTBa.

B cootBercTBUM ¢ o0mumu nensmu B npuHnunamu COO coaepikaHue npeaMera «XuMUs
(10-11 xmaccel, 0a30BBIi YpPOBCHb HW3Y4YCHHS) OPHUEHTUPOBAHO IPCHMYIIECTBCHHO Ha
OOIIEKYJTBTYPHYIO  TOATOTOBKY OOYYarONIMXCs, HEOOXOAUMYI0 UM IS  BBIPAOOTKH
MHPOBO33PEHUYECKNX OPUEHTUPOB, YCIECIIHOTO BKJIIOUEHHUSI B JKU3Hb COLMYMA, MPOJIOJIKEHHS
00pa3oBaHus B pa3UYHBIX 00JIACTIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XMMHEH.

CocCTaBIAIOMIMME MpeaMeTa «XUMHS» SBISIIOTC 0a30BbIe Kypchl — «OpraHuyeckasi XuMus»
n «OOmass W HeopraHuyeckass XHUMHs», OCHOBHBIM KOMIIOHEHTOM COJEpXKaHUS KOTOPBIX
ABIISIOTCS OCHOBBI 0230BOM HAyKH: CHCTEMa 3HAHUHN M0 HEOPraHMYECKON XUMHUU (C BKIIOUEHUEM
3HAaHUU W3 O0IeN XUMHH) U OpraHudeckod xumuu. GopMUpPOBaHHE JAHHOW CHCTEMBI 3HAHHM
MpU W3yYEHUU TMpeaMera oO0ecreyrmBaeT BO3MOKHOCTh PACCMOTPEHHUS BCEro MHOT000pasus
BEIIIECTB Ha OCHOBE OOIIMX TOHSATHH, 3aKOHOB M Teopuil Xxumuu. CTPYKTypa COIEpKAHUS
KypcoB — «Opranudeckas xumus» u «OOIas U HeopraHudeckas XuUMHs» chopmupoBaHa B
nporpaMMe Mo XMMHH Ha OCHOBE CHCTEMHOTO MOAXOAa K M3YYEHHIO Yy4eOHOro Marepuaia u
0o0yCJIOBIEHa UCTOPHUYECKH OOOCHOBAHHBIM  pa3BUTHEM 3HAHUM Ha  OINpene’€HHbIX
TEOPETHUECKUX YPOBHSIX. B Kypce opraHM4YecKOW XHMHHU BEIIECTBA PAacCMaTPUBAIOTCS Ha
YPOBHE KIJIACCUUECKOW TEOpPUM CTPOCHHS OPraHMYECKUX COEAMHEHWH, a TaKKe Ha YpPOBHE
CTEPEOXUMUYECKUX U ODIIEKTPOHHBIX MPEICTaBICHUNW O cTpoeHuu BemiecTB. CBeneHUs 00
M3y4aeMbIX B Kypce BEIIECTBaxX MJAalOTCA B Pa3BUTHH — OT YIJIEBOJOPOIOB 10 CIOKHBIX
OMOJIOTMYECKH aKTUBHBIX COEAMHEHWH. B Kypce opraHnyeckod XMMHH TOJydaloT pPa3BUTHE
chOpMUpOBaHHBIE HA ypPOBHE OCHOBHOTO o0Omero oOpa3oBaHUS — TEpBOHAYAlbHEIC
MIPEJICTABICHUS] O XUMUYECKOU CBSI3M, KITaCCU(DUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEIIIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUU.

B mpenmere «Xumus» 06a30BOTO YpOBHS pacCMaTPHBAETCS W3YUYCHHBIH Ha YpPOBHE
OCHOBHOTO O0IIIer0 00pa30BaHUS TEOPETUUYECKU MaTepuan U (PaKTOJOTHYECKHE CBEIEHUS O
BEIECTBAX U XMMHUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmias U HeopraHudeckas

XUMMUS» O6y‘IaIOHII/IMC$I MpeaoCTaBIACTCA BO3MOXKXHOCTb OCO3HATh 3HAYCHHE IIECPHUOAUYCCKOIO

5



3aKOHA C OOIIETCOPETUYECKUX M METOJOJOTHUYECKUX TMO3UIUH, TIIYO)Ke MOHSATh HCTOPUIECKOE
W3MEHEHHE (PYHKIIMIA 3TOTO 3aKOHA — OT 0000Iaroei 10 00BICHSIONMEH U TPOTHOZUPYIOICH.
Enunas cucrtemMa 3HaHMKA O BaXHEWIIMX BEIIECTBAaX, MX COCTABE, CTPOCHHHM, CBOMCTBAX U
MIPUMEHEHHUH, a TAK)KEe 0 XUMUUYECKUX PEAKIUAX, UX CYITHOCTH M 3aKOHOMEPHOCTSIX MPOTEKAHHS
JomojiHsgeTcss B Kypcax 10 m 11 KiaccoB dJeMEHTAMU  COJCpKaHUSA, HMMEIOIUMU
KYJIBTYPOJIOTHYECKHA W TPUKIATHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHHMAHHIO
B3aUMOCBSI3M XMUMHHU C JAPYTMMH HayKaMU, PacKpbIBalOT €€ pojib B IO3HABATEIbHOU H
MIPAKTUYECKON JEATEIHPHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHUIO YBKEHHUS K IPOIECCY
TBOpPYECTBA B 00JIACTH TCOPUHU U MPAKTHYCCKUX MPUIOKCHUH XMMHH, TTIOMOTAIOT BBITYCKHHKY
OPUEHTHPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX MPOOJIEMax, CBA3AHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(POPMALMIO U MPUMEHATH €€ IS TIOTIOJHEHUSI 3HAaHUM, PEIICHUS
MHTEJJICKTYaIbHBIX M SKCIIEPUMEHTANBHBIX HCCleA0BaTeNbcKuX 3anad. Comepxanue yueOGHOro
npenMera «XUMHUS» JAaHHOTO YPOBHS U3YYEHHUS OPHEHTHPOBAHO Ha (QOpMUPOBaHUE Y
00yJaOIUXCsl MUPOBO33PEHYCCKONM OCHOBBI JIJISl MOHUMAaHUS (PUIOCOPCKUX HICH, TAKUX Kak:
MaTepUaIbHOE SIMHCTBO HEOPTAHHMUECKOTO U OPTaHUYECKOTO MUPA, 00YCIOBICHHOCTh CBOMCTB
BEIIECTB HMX COCTaBOM M CTPOCHHEM, T[03HABAEMOCTh MPHUPOJAHBIX SIBICHUH MyTEM
SKCIIEPUMEHTA W PpEUICHHs] MPOTUBOPEUUH MEXIy HOBBIMU (aKTaMU U TEOPETUYECKUMU
MPEANOCHUIKAMH, OCO3HAaHUE POJM XMMHUU B PEIICHUH JKOJIOTMYECKUX MpoliieM, a Takke
mpoOyeM cOepexeHus HHEPreTUYECKHX PECYPCOB, CHIPhS, CO3/JaHHUS HOBBIX TEXHOJOTHH M
MaTepuasoB.

B nane pemieHus 3amad BOCIUTAHUS, PA3BUTHUS U COLIMATU3AIMU O0yUYAIOUTUXCSA MPUHSATHIE
MporpaMMoOil MO XUMHUU TOAXOABl K OIPEACIICHUIO COJEpPKaHUS W TIOCTPOCHUSI TpeaMeTa
MpeaycCMaTpuBalOT (OPMHUPOBAHUE Y OOYYAIONIMXCS YHUBEPCATbHBIX YYEOHBIX JICUCTBUH,
UMEIONINX 0a30BO€ 3HAUYECHHE MM Pa3NUYHBIX BUIOB JEATEILHOCTH: pEIIeHUs MpodieMm,
MOWCKa, aHamu3a MU o0paboTku HHQPOpPMAIMH, HEOOXOAUMBIX ISl TPUOOPETEHHS OIbITa
MPaKTUYECKOW U MCCIIE0OBATEIBCKOM JACSITEIHFHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IMO3HAHUHU
XVMUH.

XuMHsT Ha YpOBHE YIVIYOJIEHHOI0O M3Y4YeHHUsl 3aHUMAET BaXHOE MECTO B CHUCTEME
€CTeCTBEHHO-HayqHOro oOpa3oBanus yuammxcs 10-11 kmaccoB. M3yuenue mpeamera,
peanu3zyemMoe B yCIOBUSX TU(DPEpEeHIIMPOBAHHOTO, TPOPUIHHOTO OOYYeHHS, TPHU3BAHO
obecrieunTh 00111€00pa30BaTENbHYI0 U OOIIEKYIbTYPHYIO MOATOTOBKY BBITYCKHUKOB IIKOJBI,
HEOOXOMUMYIO ISl aJanTallii UX K OBICTPO MEHSIIOIIMMCS YCJIOBHUSIM >KM3HH B COIUyME, a
TakKe JUIS MPOJOJDKEHUs OOydeHHs B OpraHu3alusx MpodeccrnoHalbHOTO 00pa3oBaHUs, B

KOTOPBIX XHUMHUSA ABIISACTCA OI[HOﬁ U3 MPUOPUTCTHBIX AWUCHUIIIHNH. B nmporpamMme 1Mo XuMHH
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Ha3HaueHHUe IpeaMeTa «XHUMUsS» MOoJdydaeT HNOAPOOHYI0 MHTEpPIPETAlUI0 B COOTBETCTBUU C
ocHopornonararoumMu  nonoxkeausimu - ®I'OC COO o  B3auM0oOOYCIOBICHHOCTH — LIEJIEH,
COJIepKaHUsA, PE3yJIbTaTOB OOy4eHUs M TPeOOBAaHMI K YPOBHIO IMOJTOTOBKH BBITYCKHHUKOB.
CBUIETENBCTBOM TOMY SIBISIFOTCS CJIEAYIOIINE BBINOJIHAEMbIE IPOrPAMMON IO XUMUHU (PYHKLIUU:
UH(POPMALIMOHHO-METOMYECKasl,  peaju3aluss  KOTOpod  obecreuMBaeT  IOJy4YeHUE
NPEJCTaBICHUS O LENAX, COACPKaHUH, OOIIel cTpaTeruu oOyueHHsI, BOCIIUTAHUS M Pa3BUTHUS
o0y4aromuxcst CpeACTBaMH MpeIMeTa, HM3y4yaeMoOro B paMKaX KOHKPETHOTO Mpoduiis;
OpraHU3allMOHHO-TUIAHUPYIOIAs,, KOTOpas IMpeAycMaTpUBaeT OINpejAeieHUue: IPUHIUIIOB
CTPYKTYPUPOBAHUS U MOCIEI0BATEIbHOCTH U3Y4EeHUsl y4eOHOro MaTepualla, KOJIMYEeCTBEHHbBIX U
Ka4eCTBEHHBIX €TI0 XapaKTEePHUCTHUK;

NOIX0M0B K  (hOPMHUPOBAHHIO  COAEPIKATEIBHOM  OCHOBBI ~ KOHTPOJII W OIICHKH
00pa30BaTeNbHBIX JOCTHXKEHUH OOyJarollMxcsi B paMKaX MTOrOBOM arrectauuu B (opme
€/IMHOT0 rOCYJapCTBEHHOI'0 3K3aMEHa M0 XUMUH.

[lporpamma s yroyONEHHOTO M3Yy4YeHHMS XUMHH: YCTaHABIMBAeT WHBapUAHTHOE
NPEMETHOE COJIEpXKaHWe, 00sM3aTeNbHOE IS HM3Y4YeHHsS B PaMKax OTAEIBHBIX MpOoQuIIeH,
npeycMaTpuBaeT paclpeseleHue W CTPYKTypUpOBaHME €ro I0 KjaccaM, OCHOBHBIM
coJiepKaTeIbHbIM JMHUAM/pa3zienaM Kypca;

TaéT IPUMEPHOE pacIipeielieHue yaeOHOro BpeMEeHH, PEKOMEHTYEMOTO ISt
U3YUYEHHSI OT/ICIbHBIX TEM;

npejlaraeT MPUMEPHYIO IOCIIEA0BAaTeNbHOCTh M3YyYeHHMs Y4eOHOro marepuaiga ¢ y4EéToM
JOTMKH TIOCTPOEGHUS Kypca, BHYTPUIIPEIMETHBIX UM  MEXIPEIMETHBIX CBs3ed; Haér
METOAMYECKYIO0 HHTEPIIPETAINIO TIeJIeH U 3a7ad 3ydeHus IpeMeTa Ha yriIyOJEHHOM YpOBHE C
y4€TOM COBPEMEHHBIX TPHOPUTETOB B CHCTEME CpEIHEro O00Iero oOpa3oBaHU,
CoJIepXKaTelNbHON  XapaKTepPUCTUKU  IUIAHUPYEMBIX  pe3yJbTaTOB  OCBOGHHS  OCHOBHOM
oOpa3oBaTeNbHOW  MporpamMmbl  cpegHero  obmero  oOpa3oBaHus  (JIMYHOCTHBIX,
METaIpeIMETHBIX, TPEMETHBIX ), & TAKXKE C YIETOM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHBIX
JIEHCTBUI 00y4aIOIIerocs 0 OCBOCHUIO COACPKAHUS MPEMETA.

[To BceM mo3unusM B IporpaMMe Mo XUMHHU MIPeTyCMOTPEHa MPEEMCTBEHHOCTh ¢ 00y4eHHEM
XMMHHU Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHMUs.

B cootBercTBUM ¢ KOHIIENTYyaIbHBIMU NOJ0KEHUAMH PI'OC COO 0 Ha3HAUYEHUU MPEIMETOB
6a3oBoro u yriayOiaEHHOro ypoBHeH B cucteme Au(epeHIUpPOBAHHOIO O0y4YEHHUsI Ha yYpOBHE
cpeanero oOmiero oOpa3oBaHUS XUMHUS HAa YpOBHE YINIYOJNEHHOTO HM3y4YeHMs HAIpaBieH Ha
peanu3alMio MPEEeMCTBEHHOCTH C TOCIEAYIOHIIMM OJTaloM  IOJIYYeHHs XMMHUYECKOTro

06p330BaHI/IH B paMKax MH3YUCHHUA CIHCHHUAIBHBIX C€CTCCTBECHHO-HAYUYHBIX W XHMHYCCKHX

7



JUCLMIUIMH B BY3aX M OpraHU3alMsIX CpeiHero npodeccuoHanbHoro obOpasoBaHus. B atoit
CBSA3M H3YYEHHE NpeaMeTa «XHUMHS» OPUEHTHPOBAHO IMPEUMYILECTBEHHO HAa pacIUpeHHe U
yIIIyOlieHHE TEOPETUYECKOM M MPAaKTUYECKOHW TOATOTOBKU OOYYaroIIuXcs, BBIOPABIIMX
onpenenéHHbIA NTpoQuiib 00y4eHuUs, B TOM YHUCIIE C MEPCHEKTUBON MOCIETYIOLIEro MOIyYeHHs
XMMHUYECKOro 00pa3oBaHMs B OpraHus3alusx IpodeccuoHalbHOro oOpa3oBaHMs. B cere
tpeboBanuit ®I'OC COO k miIaHUpPyEeMBIM pe3yJbTaTaM OCBOSHHsI OCHOBHOM 00pazoBaTeIbHOM
IpOTpaMMbl CpeJHero oOmiero oO0pa3oBaHMs H3yYeHHE NpeaMeTa «XUMHsS» OPHEHTHPOBAHO
TAaKXKe€ Ha pelIeHue 3a7ad BOCIUTAaHMS M COLUAIBHOIO pa3BUTHS oOO0ydaroluxcs, Ha
(GopMHpOBaHHE Y HUX OOILEUHTEIUIEKTYaIbHbIX YMEHHH, YMEHUH palMOHAIN3aluu y4eOHOro
Tpyna # OOOOIIEHHBIX CHOCOOOB  JEATETBHOCTH, WMEIOIIUX  MEXIUCIUIIIMHAPHBIN,
HAJIIPEIMETHBIN XapaKTep.

XuMHUsLT Ha ypOBHE YIrIyONEHHOrO M3y4eHMs BKJIOYAeT YINIYOJNEHHbIE KypChl —
«Oprannueckas xumusa» 1 «O01as 1 Heopranuueckas xumus». [Ipu onpeneneHuu mMoaxoa0B K
0TOOpY M CTPYKTYpHOM OpraHu3alliy COJEP)KaHUs 3TUX KypCOB B IpOrpaMMe IO XHMHUHU 3a
ocHOBY mpuHATHI TonoxkeHUs: PI'OC COO o paznmnuusax 6a30BOro u yriyOiaEHHOTO ypOBHEH
U3Y4EHHUs IIPEIMETa.

OcHoBy cozaepxkaHusi KypcoB «Opranudeckast XuMmus» 1 «OO01ast 1 HeopraHuyeckast XUMUs»
COCTaBJISIeT COBOKYITHOCTh IPEIMETHBIX 3HAHUM U YMEHUH, OTHOCAIIUXCS K 0a30BOMY YPOBHIO
U3Y4EHUs TpeAMeTa. JTa CHUCTeMa 3HaHUM TMOoIydaeT ONpelesi€HHOE TEOPETUYECKOe
JIOTIOJIHEHWE,  TO3BOJIAIOLIEE  OCO3HAHHO  OCBOWUTH  CYIIECTBEHHO  OoyiblIMii  00BEM
¢akTonornueckoro marepuana. Ha yrinyOGnéHHOM ypoBHe H3yudeHHs mpeaMera obecrieueHa
BO3MOXXHOCTh 3HAQUUTEIBHOI'O YBEIWYEHHs] 00bEMa 3HAHUH O XMMHMYECKUX DBJIEMEHTax H
CBOMCTBaX MX COEIUHEHHI HAa OCHOBE PACIIMPEHHS U YIIIyOJIeHUs MPEACTaBIEHUN O CTPOSHHUU
BELIECTBA, XUMUYECKON CBS3M U 3aKOHOMEPHOCTSIX IIPOTEKAaHUsl PEAKLMI, PACCMATPUBAEMBIX C
TOYKH 3PEHMSI XUMUYECKON KMHETUKU U TEPMOAUHAMUKY. M3ydeHne nepruoaudeckoro 3aKkoHa u
[lepuoanueckoit  CUCTEMBl XMMHUYECKMX O3JEMEHTOB  Oa3upyercss Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX IMPEJCTABICHUSIX O CTPOCHUU aTOMa. XUMHUYECKasi CBSI3b OOBSACHSIETCS
C TOYKHU 3pPEHMS SHEPreTHYeCKUX M3MEHEeHHUH mpu e€ oOpa30oBaHUU U PA3pYyLICHUH, a TaKXKe C
TOYKH 3pEHHMS MeXaHu3MOB e€ oOpa3oBaHus. l3ydeHue THUIOB peaKUUH JOMOIHAETCS
(bopMUpOBaHHUEM TPEICTABICHUN 00 FIEKTPOXUMHUECKUX MPOIeccax U 3IEKTPOIU3E PACIIIaBOB
W pacTBOPOB BEHIECTB. B Kypce OpraHM4yeckod XHMHUU TPU PACCMOTPEHUU PEAKIHUOHHON
CHOCOOHOCTH COEAMHEHUH yaemsieTcs 0oco00oe BHUMaHHe BOIPOcaM 00 3JEKTPOHHBIX d(deKTax,
0 B3aMMHOM BIUSIHMM aTOMOB B MOJIEKyJaX W MexaHM3Max peakuuil. Oco0oe 3HaYeHHEe UMEeT

TO, YTO Ha COJEpXKaHUE KypCOB XUMHUHU YIrIyOJEHHOTO YpOBHS HU3YY€HHUs Ui KIIACCOB
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onpenenéHHoro npoduis (TaaBHEIM 00pa3oM Ha MX CTPYKTYpY M XapakTep IOMOJHEHHH K
oOuieil cucremMe NPEIMETHBIX 3HAHUM) OKa3bIBAlOT BIMSHUE CMEXHbIE IpeaMeThl. Tak,
HarpuMep, B COJIEPXKAHUM TpeaMeTa Uil KIacCOB XMMHUKO-(pu3uueckoro mnpoduis Gonbiioe
3Ha4YeHUEe OyqyT MMETh 3JEMEHTHhl Y4eOHOro marepuaia mo ooOmed xumuu. [Ipu nu3ydeHuun
npeJMeTa B IaHHOM CiIydae akleHT Oy/eT cielaH Ha OOIIHOCTh METOJIOB ITO3HAHHUS, OOITHOCTh
3aKOHOB M TEOPHUIl B XUMHUH U B (PU3UKE: aTOMHO-MOJIEKYIISIpHas Teopus (MOJIEKYISIpHasi TEOpus
B (pHU3HUKE), 3aKOHBI COXPAaHEHHSI MacChl U SHEPIHH, 3aKOHbI TEPMOJIUHAMUKH, SJICKTPOJIHU3a,
NPEJICTaBJICHUS O CTPOSHHUH BEUIECTB U JApyroe. B copepikanuu npeaMera Juist KIIaCCOB XMMHUKO-
Ouosornyeckoro npouiist OOJIBININHN yIeTbHBIA BeC OyJeT UMETh OpraHrudecKas XuMus. B aTom
clIydae MpeI0CTaBISETCS BOSMOKHOCTD ISt O0siee 00CTOSATENILHOTO PACCMOTPEHHS XUMUYECKOM
OpraHu3alii KJIETKA KaK OMOJIOTUYECKOW CHCTEMBI, B COCTaB KOTOPOHl BXOMAT, K MPHUMEPY,
TaKUEe CTPYKTYPHBIE KOMIIOHEHTHI, KaK JIUIH/bI, OCJIKH, YTJICBOJbI, HYKJICHHOBBIC KHCIOTHI U
npyrue. [Ipy 3TOM 3HaHUS O COCTaBE W CBOWCTBAX NPEICTABUTENICH OCHOBHBIX KIIACCOB
OpPraHWYECKUX BEIIECTB CIY)KaT OCHOBOHM U M3y4EHHs CYIIHOCTH INPOLECCOB (POTOCHHTE3A,
AbIXaHW, NTUIICBAPCHUS.

B mnmane ¢opmupoBaHHS OCHOB HAyYHOTO MHUPOBO33PCHUS, OCBOCHHS OOIICHAYYHBIX
METOJIOB TIO3HAHUS M OMbITA MPAKTHYECKOTO MPUMEHEHHS HAyYHBIX 3HAHUH M3YYCHHUE MpeIMeTa
«Xumusi» Ha YrayoJ€HHOM YpOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBS3SX C y4eOHBIMHU
npeamMeTaMu, BXOJAIIMMHA B COCTAaB MPECAMETHBIX oOJractent «ECTGCTBCHHOHay‘IHBIe IpeaAMETEBI,
«Matemaruka 1 nHGopMaTHKa» U «PyCCKUH SI3bIK U JINTEPATYPay.

[Tpu u3yueHuu ydeOHOTro mpeamera «XUMHS» Ha YIIIyONEHHOM YPOBHE Takke, Kak Ha
YpPOBHE OCHOBHOTO U CpeaHero oOmiero oOpa3oBanusi (Ha 0a30BOM ypOBHE), 3amadeit
NEPBOCTENEHHOW 3HAYUMOCTH SIBISETCSl (POPMUPOBAHME OCHOB HAyKH XUMHH Kak o0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHMsI, MPAKTUYECKOH JEATENIbHOCTH YEeNIOBEKAa M OJHOTO U3
KOMITOHEHTOB MHUPOBOH KyJIbTYyphl. Pemienue 3Toif 3a1aun Ha yriyOJaE€HHOM ypOBHE M3ydeHUs
npeMeTa TPEANoiaraeT pean3anrio TaKuX IeNiel, Kak: (GopMUpOBaHHWE TPEACTABICHUN: O
MaTCpHAJIBHOM C€JUHCTBE MHPA, 3daKOHOMCPHOCTIAX MW IMO3HABACMOCTHU SIBJICHUU npupoanl, O
MecTe XUMHH B CUCTEME €CTECTBEHHBIX HayK M €€ Benylleil posid B 00€CIieYeHUH YCTOHYNBOTO
pPa3BUTHSI YEJIOBEUECTBA: B PELICHUU MPOOJIEM HKOJOTHYECKOM, SHEPreTHYecKoi M MHIEBOU
6e3OHaCHOCTI/I, B pasBUTUN MCIAUIMUHLBI, CO3JJaHWHW HOBBIX MAaTCpHAJIOB, HOBBIX HCTOYHHUKOB
SHEpruM, B O0OECIEYeHMH pPalMOHAIBHOIO MPUPOJOINOIL30BaHUSA, B  (OopMHpPOBaAHUH
MHUPOBO33PEHUSI U OOIeH KyJbTypbl UEJIOBEKa, a TaKkKe HKOJIOTHYECKH OOOCHOBAHHOTO

OTHOILLIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOHOM CpeIe;



OCBOCHHME CUCTEMBbI 3HAHMM, JIEKANIUX B OCHOBE XMMHUYECKON COCTABIISIFOLIEH €CTECTBEHHO-
HAayYHOH KapTHHBI MuUpa: (YHJAMEHTAIbHBIX TIOHSATHH, 3aKOHOB M TEOPHHA XHMUH,
COBPEMEHHBIX IIPEJCTaBICHUM O CTPOCHMM BELIECTBA HA Pa3HBIX YPOBHSX — aTOMHOM, HOHHO-
MOJIEKYJIIPHOM, HAJAMOJIEKYJISIPHOM, O TEPMOJIMHAMHYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTX
MIPOTEKAaHUsI XUMHUYECKHX pEaKIMil, O XMMHUYECKOM PAaBHOBECHM, PAacTBOpax M AUCIEPCHBIX
cucreMax, 00 OOIMX HAYyYHBIX IPUHIUIIAX XUMHYECKOTO TIPOU3BOJICTBA,;

dopmupoBaHue y 00y4aromUXcs OCO3HAHHOTO MOHMMAaHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKHX 3HAHUN NI OOBSCHEHUS KIIOUYEBBIX HUIEH U MpoOsieM COBPEMEHHON XUMHH, IS
OOBSICHEHUS W TMPOTHO3UPOBAHUS SIBJICHUI, HMEIOIIUX E€CTECTBEHHO-HAYYHYIO MPHUPOY;
IPaMOTHOIO PEUICHUs MTPOOJIEM, CBSI3aHHBIX C XMMUEH, IPOTHO3UPOBAHUS, aHAIN3a U OLIEHKU C
MNO3UIMI SKOJOTMYECKOM O€30MaCHOCTH IOCIEACTBUII OBITOBOM M IMPOU3BOJICTBEHHOM
JIEATEIbHOCTH YEJIOBEKA, CBSI3aHHOM C XMMHUYECKUM IIPOM3BOACTBOM, MCIOJb30BAaHUEM U
nepepaboTKOM BEIIECTB;

yriayOieHue NpeacTaBIeHMM O HayyHbIX METO/AAaX IIO3HAHUSA, HEOOXOAUMBIX Jis
IpUOOpPETEHUs] YMEHUH OpPHUEHTUPOBATHCS B MHpE BEUIECTB M OOBSICHEHMS] XHMHUYECKUX
SBJICHUM, UMEIOIIUX MECTO B IIPUPOJIE, B IPAKTUUECKOMN ACSATEIBHOCTU U MOBCEJHEBHOM KU3HH.

HEJIN U 3AJAYA YYEBHOI'O TIPEIMETA «XUMMS»

B npaktuke npenoaaBaHusl XMMUU KaK Ha YpOBHE OCHOBHOT'O 00111ero o0pa3oBaHus, TakK
U Ha YpOBHE cpenHero oomero oOpa3oBaHHUs, MpU ONPEAEICHUH COAEepPKATeIbHOU
XapaKTEpUCTUKU LEeJIeH H3ydeHHUs IpeIMeTa HaIlpaBJICHUEM IE€PBOCTEIIEHHOM 3HAYMMOCTH
TPaJUIMOHHO TpH3HAETCS (OPMUPOBAHME OCHOB XUMHMUYECKOW HAayKH Kak o0jacTu
COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON MEeATENbHOCTH YelIOBEKa M KaK OJHOr0 W3
KOMIIOHEHTOB MHUPOBON KyJIbTypbl. C METOAMYECKOW TOUYKM 3pEHHMs TaKOW MMOAXO0I K
OIIPECIICHUIO LIEIeH N3YUYEHHUs ITPEIMETA SBJISIETCS BIIOJIHE ONIPABJIAHHBIM.

['maBHBIMM LENSAMH H3Yy4EHHUS IpeaMeTa «XUMHs» Ha YPOBHE CpeIHero oOIero
o0Opa3oBaHus Ha 0a30BOM YPOBHE SIBIISIOTCS:

dhopmupoBanue CHCTEMBI XAMHUYECKUX 3HAHUHU Kak  BaKHEWIIen
COCTaBIISIOLIEN €CTECTBEHHO-HAyYHOW KapTHUHBI MHpA, B OCHOBE KOTOPOH JIEKaT KIIFOUEBHIE
NOHATHS, PyHITaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHH, OCBOCHHUE SI3bIKa HAYKHU, YCBOGHHE U
MMOHUMaHUE  CYIIHOCTH JMOCTYIIHBIX ~ O0OOIIEHUH  MHPOBO33PEHYECKOTO  XapakTepa,
O3HAKOMJICHHE C HWCTOpUEH WX pa3BUTHUS M CTaHOBIIEHUS; (OPMUPOBAHHWE U pPa3BUTHE
NPEJICTaBICHUA O HAy4YHBIX METOAAaX II03HAHUS BELIECTB M XHUMUYECKUX PpEaKLUi,
HEOOXOUMBIX /ISl IPUOOPETEHUs] YMEHHIH OPUEHTHPOBATHCS B MUPE BELIECTB M XUMHUECKUX

SBJICHUHM, UMEIOIINX MECTO B NPUPOJIE, B MPAKTUUECKOW U TMOBCEAHEBHOW KU3HU; pa3BUTHE

10



YMEHUH U CIIOCOOOB JIEATENBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U 00BSICHEHHEM XUMHUYECKOTO
IKCIIEPUMEHTA, COOJIFOICHUEM TIPABHII O€30MaCHOTO OOPAICHHSI C BEIIECCTBAMH.

CopepxarenpHasi XapakTepUCTUKA 1I€JIel U 3a/1a4 U3Y4YEHUsl [IpeIMeTa B IIpOorpaMme Io
XMMHUH YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMU IIPUOPUTETAMHU B CUCTEME
cpeanero o6bmero oOpas3oBaHus. CeroaHs B NpeNoJaBaHUM XUMHUM B Oojbllell cTeneHu
oTHaércss  MPEANOYTEHHE  NPAKTUYEeCKOM  KOMIIOHEHTE  COAepKaHus  OOydeHwus,
OPUECHTHPOBAHHONW Ha TOATOTOBKY BBIIYCKHUKA 00II€00pa30BaTeIbHOW  OpTraHU3aIHH,
BJIAJICIOIIEr0 HE HAOOPOM 3HaHUM, a GYHKUHMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CIOCOOAMU U
YMEHUSMH aKTUBHOTO INOJyYEHMs 3HAHUN U NPUMEHEHUs UX B PEaJIbHOW KM3HM I PELICHUs
IIPAaKTUYECKUX 3a4ad. B 3TOM CBA3M NpU H3YYEHUM IpeaMera «XHMHS» JTOMUHUPYIOIIEE
3HaueHUe NPUOOPETAIOT TaKUE LIEIH U 3a]1a4H, KaK:

ajanTauus oOyd4amIuxcs K YCIOBUSM JUHAMUYHO  Pa3BHUBAIOLIETocs MHpa,
(dbopMHpOBaHHE HHTEUIEKTYyalbHO PAa3BUTOM JMYHOCTH, TOTOBOM K CaM000pa3oBaHMIO,
COTPYIHUYECTBY, CaMOCTOSITEJIbHOMY NPHUHITUIO TPAaMOTHBIX pELIEHUNH B KOHKPETHBIX
KU3HEHHBIX CHUTYallUsAX, CBS3aHHBIX C BEIIECTBAMH W WX IMPHUMEHEHHEM; (OPMHPOBAHUE Y
00y4aroIuXxcsl KIOYEBbIX HABBIKOB (KJIHOYEBBIX KOMIIETCHLHMI), UMEIOIUX YHUBEPCAIbHOE
3HAYEeHUE MAJI PA3JIMYHBIX BUJOB JEATEIBHOCTH: pelleHus MpoOieM, NOUCKa, aHalu3a |
00paboTku MHpOpManUU, HEOOXOIUMBIX JJIsi HMPUOOPETEHHs] ONbITAa AEATEIbHOCTH, KOTOpas
3aHMMAET BaKHOE MECTO B MO3HAHUU XHMHH, a TAKXKE JUIS OLEHKU C MO3HMIMHA 3KOJIOrMYECKOi
0€30I1aCHOCTH XapaKTepa BIMAHUS BEIIECTB U XMMUYECKHX IPOLIECCOB HA OPTaHU3M YeIoBeKa U
IIPUPOJIHYIO CPENY;

pa3BUTHE O3HABATENIbHBIX HHTEPECOB, UHTEUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00y4aroluXxcs: CIOCOOHOCTU CAMOCTOATEIbHO NpPUOOpEeTaTh HOBBIE 3HAHUS 110 XUMHUU B
COOTBETCTBUM C KU3HEHHBIMH NTOTPEOHOCTSAMH, UCIIOJIB30BaTh COBPEMEHHbIE HH(OPMAIIIOHHBIE
TEXHOJIOTUM U1 TIOMCKAa W aHajgu3a Yy4yeOHOM W Hay4yHO-NOMyJApHOM HH(pOpMaIMu
XUMHUYECKOTO cojiepKaHusl; (JOPMHUPOBAHME U PA3BUTHE Yy OOYYAIOIIMXCS aCCOLMATUBHOTO U
JIOTUYECKOTO  MBIIIJICHUs,, HaONI0AAaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpbIE
0COOEHHO HEOOXOIUMBI, B YAaCTHOCTH, NpU IUIAHUPOBAHWU U TPOBEICHHUH XHMHYECKOTO
OKCIEPUMEHTA; BOCHHTAaHHE Yy oOOydamomuxcsd YOeKAEHHOCTH B  TI'yMaHHUCTUYECKOMH
HAIpPaBJIEHHOCTH XWMUH, €€ BaKHOM POJM B PEHICHUH TJI00albHBIX MPOOJIEM parMOHaIbLHOTO
MPUPOIONOIB30BaHUS, IOMOJHEHUSI PHEPreTUYECKUX PECYPCOB U COXPAHEHHUS MIPHUPOJIHOTO
pPaBHOBECHsI, OCO3HAaHUS HEOOXOAWMOCTH OEpEeKHOTO OTHOLIEHHS K TNPUPOAE U CBOEMY
3JI0pOBbIO, A TAKXKE MPHOOPETEHHUS OIBITA MCIIOJIb30BaHMS MOJYYSHHBIX 3HAHUHN JUISI IPUHSATHUS

T'paMOTHBIX pemeHHﬁ B CUTyalUAX, CBA3aHHBIX C XUMHWYCCKNMU SABJICHUSAMU.
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Ilpu uzyuenuu yuebrHoco npeomema «Xumusy Ha YeryONéHHOM YPOSHe maKdice, KaK Ha
VPOBHEe OCHOBHO20 U CpedHe20 o0bwezo obpazosanus (Ha 0azosom yposHe), 3adauell
nepeoCMeneHHOl 3HAYUMOCIU AGIAEMC (POopMUPOSanue OCHO8 HAYKU XUuMUU Kak obracmu
COBPEMEHHO20 eCMeCmBO3HAHUS, NPAKMUYECKOU OesmelbHOCMU Yelo8eKa U 00HO20 U3
KOMNOHEHMO8 MUPOBOU KYIbMYpbl.

Pewenue smoii 3a0auu na yenyonénnom yposHe uszyueHusi npeomema npeonoiazaem
peanuzayuro makux yeieu, Kax:

G opmuposarue npedcmasieHull.

0 MAamepuaibHOM eOUHCmee Mupd, 3AKOHOMEPHOCMAX U NO3HABAEMOCHMU S6TeHUll
APUPoOObl, 0 Mecme XUMUU 8 cucmeme eCmeCcmeeHHblX HAYK U eé eedyujeli poiu 6 obecneyeHuu
YCMOUYMUBO20 PA3BUMUSL YeTI08eUeCmBA: 8 peueHUU NPObieM IKOI02UYECKOU, IHePeeMmU4ecKoll U
nuwesol 6e30naACHOCMU, 6 pPA3BUMUU MeOUYUHbL, CO30AHUU HOBbIX MAMEPUALos8, HOBbIX
UCMOYHUKO8 SHepeUull, 8 obecnevuenul payuoHaIbHO20 NPUPOOONOIb308AHUS, 8 (YOPMUPOBAHUU
MUPOBO33peHUsi U 0Owell Kyibmypvl 4Yeio8ekd, d maKice IKOA0SUHeCKU 0OOCHOBAHHO2O0
OMHOULEHUSL K C80EMY 300P08bI0 U NPUPOOHOU Cpede; 0CBOEHUe CUCTEMbl 3HAHUL, JIeHCauux 8
OCHOBC — XUMUYECKOU  COCMAsIsilowell  eCmeCcm@eHHO-HAYYHOU — KApPMUHbl — MUpA:
@DYHOAMEHMATbHBIX NOHAMUL, 3AKOHO8 U Meoputl XUMUU, COBPEMEHHbIX NPeOCMABIeHUl O
cmpoenuu  eujecmea  HA  PA3HBIX  YPOGHAX — —  AMOMHOM,  UOHHO-MOJEK)IAPHOM,
HAOMONEKYNAPHOM, O MEPMOOUHAMUYECKUX U KUHEMUYECKUX 3aKOHOMEPHOCMAX NPOMeKaHUs
XUMUYECKUX Dearkyutl, 0 XUMUYECKOM DPABHOBECUU, PACMEOPAX U OUCHEPCHBIX CUCHmeMax, 00
00WUX HAYYHBIX NPUHYUNAX XUMUYECKO20 NPOU3B00CMEd; (HOpMUposanue y 00y4aroumuxcs
OCO3HAHHO20 NOHUMAHUS 80CMPEOOBAHHOCIU CUCTNEMHBIX XUMUYECKUX 3HAHUL 0151 00bACHEHUS.
KI0YeBbIX Udel U npodiem co8peMeHHO XuUMuu, 0 00bACHEHUS U NPOCHO3UPOBAHUS S8NEHUl,
UMEIOWUX eCMEeCMBEHHO-HAYYHYIO NPUpoOy, 2PaAMOMHO20 PeueHUsi NpooieM, CEA3AHHbIX C
Xumuetl, NPOSHOZUPOBAHUS, AHAIU3A U OYEHKU C NO3UYUL IKOJIO2UYECKOU 0Oe30nacHoCmu
nocinedcmeuii.  ObIMOBOU U  NPOU3BOOCMBEHHOU OesAMeNIbHOCMU  Yel08eKd, CBA3AHHOU C
XUMUYECKUM NPOU3BOOCMBOM, UCNOIb30BAHUEM U Nepepabomkoll eewjecms; YyeryoieHue
npeoCmasieHull 0 HAy4YHbIX Memooax NO3HAHUS, HeoOXO0UMbIX O/ NPUOOpemeHus: yYMeHul
OpUEHMUPOBAMbBCS 8 MUpe 6euecms U 00bACHEHUs XUMUYECKUX AGNeHUll, UMeIOWUX MeCmo 6
npupooe, 8 NPAKMUYECKOU 0esmenbHOCIU U NOBCEOHEBHOU JHCUZHUL.

B nnane peanusayuu nepeooyepeoHviX GOCHUMAMENbHbIX U PA36UBAIOWUX QYHKYUL
YenoCmHOUL cucmeMsvl cpeone2o 0buje2o 00pazoeanus npu uzydeHuu npeomema «Xumusy» Ha

VenyONEHHOM YPOBHE 0CODYI0 aKMYyalbHOCMb NPUOOpemaiom maxue yeau u 3a0aiu, Kax:
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gocnumaHue y0exrcOEHHOCmU 8 NO3HABAEMOCU ABNEHUL NPUPOObL, YBANCEHUS K NPOUeccy

meopdecmea 6 obnacmu meopemu4ecKkux u npumadﬂblx uccneoo8anull 8 Xxumuu,

gopmuposanue MUPOBO33peHUsl, COOMBEemcmeayoue2o co8pemMeHHOMY
VPOBHIO pazeumusl HAYKU, paseumue Momusayuu K o0yueHuro  u NO3HAHUIO,
cnocobHocmell K CAMOKOHMPONIO U CAMOBOCNUMAHUIO HA OCHOBE YCBOEHUs.

obweuenoseyeckux YyenHocmell,; paseumue NO3HA8AMeNbHbIX UHMEPecos, UHMENIEKmM)albHbIX U
MBOPUECKUX CNOCOOHOCMEN 00YUAIOWUXCA, POPMUPOBAHUE Y HUX CO3HAMENLHO20 OMHOULEHUS K
Camooopazoeanuio U HenpepvleHOMY 00pA308aHUI0 KAK YCI08UIO YCHEWHOU NPOhecCUOHaNbHO

u 0bwecmeenHou desmenvbHOCMU, 0mMBenmcmeeHH020 OMHOWEHUSI K C80eM)
300p06bI0 U NOMPEOHOCMU 8 300P0BOM 00pa3ze JHCU3HU, HoOpMUposanue YMeHUull U HABbIKOSG
DPA3YMHO20 NPUPOOONONb308AHUS, PA3BUMUE
9KOJIO2UHECKOU KYIbmypsl, HpuobpemeHue onvima o0UecmeeHHO-NONEe3HOU IKOI02UYeCKOU
oesmenbHOCU.

Ilenn u 3agauuM M3y4eHUs MpeaMeTa «XUMHUS» MONYYMIM HOJIPOOHYI0O METOJAUYECKYIO
MHTEpIIpETalvi0 B paszzaene nporpammel «llnaHupyemble pe3yiabTaTbl OCBOEHHUS IPEAMETay,
Onarogaps yemy obOecreueHo 4E€TKOe MPEJCTaBICHUE O TOM, KaKue 3HaHHUS U YMEHUS HUMEIOT
psIMOE OTHOIICHUE K peaTu3alui KOHKPETHOH 1IeTH.

MECTO YYEBHOT' O TIPEIMETA «XUMMUSI» B YUEBHOM I1IJIAHE

B cucreme cpennero o6miero oOpa3oBaHus «XUMHsS», U3ydaemass Ha 0a30BOM YpOBHE,
IpU3HaHa 00s3aTeIbHBIM YUEOHBIM IMPEIMETOM, BXOJAIIMM B COCTaB MpPEIMETHOW o001acTu
«EctecTtBenHble Haykny». OOI1ee 4MCI0 4YacoB, PEKOMEHIOBAaHHBIX Ul U3Y4YEHUS XMMUU — 68
gacoB: B 10 kimacce — 34 waca (1 gac B Henemo), B 11 kimacce — 34 gaca (1 gac B Heemnio).

VY4eOHblil npeamer «XuMus» yriyoa€éHHOro YpOBHS U3yUYEHHUS! BXOJUT B COCTaB MPEeIMETHOM
obmactu  «EcrecTBeHHble  Haykm». Ero  u3ydyeHue  mpeaycMOTPEeHO B Kilaccax
€CTeCTBEHHOHAYYHOTO Mpoduis, HampuMmep, XUMHYECKUX, XHMHUKOOUOJIOTHUECKUX U
MEAMIMHCKUX. B 3TuX Kilaccax H3y4deHHE [aHHOTO TMpeaMeTa MPeayCMOTPEHO B 00bEMeE
yaeOHON Harpy3ku He MeHee 4 4 B Hemenmto. OOIee YnCIO 4acoB, IJIsl M3YYEHUS XUMHUHU Ha
yriiyonéHHoM ypoBHe, — 272 yaca: B 10 kitacce — 136 yaca (4 yaca B Henenmo), B 11 kiacce —
136 gaca (4 gaca B HEZIEIIO).

[Ipn popmupoBanuu 006pa3oBaTeIbLHONW OpraHU3alel MyJIbTUNPOPUILHOTO y4eOHOTO
wiada s 10 u 11 xaccoB ycTaHaBiuBaeTcss yueOHasi Harpy3ka Mo NMpEeAMETY «XHUMHs» JUIs
0a3oBoro ypoBHs B oO0beme | uwac B Hemenmio (34 4 B rox), a AN yriayOJNEHHOTO YpPOBHS
cnenyromuM obpazoM: 1 yac B Hememo 3a cuet oOszarenbHOU yactT OOIT COO u 3 gaca 3a

cuer yactu OOIl COO Ha nONOJHUTENBHBIE ydeOHBIE TpeaMeThl. Takum oOpazoM, IS
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oOydJaronuxcsi, BBIOpaBIIUX  YIUIYOJIEHHOE€  WM3y4eHHWE  XUMHUHU, YydeOHass  Harpyska
ycraHaBnuBaercss 4 yaca B Hemento (136 4 B Tof), 3TO MpaBOMEPHO, €CIIM MaKCHMaabHas
yueOHasi Harpy3Kka He MPEeBBIIIAeT MAKCUMAJIbHO JIOMYCTUMYIO YI€OHYIO HAarpy3Ky B HEJEIIO.
INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O ITPEIMETA
«XHUMMUS»
®I'OC ycranaBiuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHS O0YUaIOIIMMHUCS POTPaMM
cpeaHero obmero oopa3zoBaHus (JMUYHOCTHBIM, METANPEIMETHBIM U MpeAMETHBIM). [lomydenue

XUMHYECKOro 00pa3oBaHusl 0a3upyeTcsi Ha OCHOBHBIX IUAAKTHUECKUX MPUHIHUNAX OO0YYCHHS

(Hay4HOCTH, CHCTEMHOCTH, CHCTEMaTHYHOCTH, OCTYIHOCTH, CBSI3U TEOPUU C MPAKTHKOM,

HArJSITHOCTH U JIp.), Ha IPUMEHEHUU COBPEMEHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH C y4eTOM

MEXaHU3MOB  JOCTIDKEHHS  BCeX IUIAHHPYEMBIX  PE3yJIbTaTOB  OCBOCHHS  OCHOBHOM

o0pa3oBaTenbHO mporpamMmbl. HaydHo-MeToqu4eckol OCHOBOM /17151 pa3paObO0TKH MJIaHUPYEMBbIX

pe3yNbTaTOB OCBOCHHSI MPOTPaMM CpeaHEro o0miero o0pa3oBaHUsl SBISETCS CHUCTEMHO-

JeSITeTbHOCTHBIH MOIX O/,

JIMUHOCTHBIE PE3YJIbTATHI
B cooTBeTcTBUU C CHUCTEMHO-IESATENLHOCTHBIM TOJAXOAOM B CTPYKTypEe JIMYHOCTHBIX
pe3yNbTaTOB OCBOEHUSI MpeaMeTa «XHUMHUS» Ha YpOBHE CpenHero oomero oOpa3oBaHUs

BbIJIETICHBI CJIEYIOIINE COCTABIISIOLINE!

OCO3HaHWE OOYYaIOIIMUMHCS POCCHUHCKONW TPakITaHCKOM HWJIEHTUYHOCTM — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTENIbHOCTH U CaMOOIIPEIEIECHUIO;

HAJIMYUE MOTUBAILIMU K 00yUEHUIO;

I[EJICHANPABICHHOE pa3BUTHE BHYTPEHHUX YOEXKJICHWH JHMYHOCTH HAa OCHOBE KIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIMIA 6a30BOM HAyKU XUMUU;

TOTOBHOCTb M CHOCOOHOCTh OOydYaroIuXcs pPYKOBOJCTBOBAaTbCSI B CBOEH J1€ATENBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH  yCTAaHOBKAaMH, MPHUCYIIUMH [EIOCTHOW CHCTEME XHUMHUYECKOTO
o0Opa3zoBaHus;

HAJIMYHE TPABOCO3HAHUS YKOJIOTHUYECKOW KYIBTYPhl M CIOCOOHOCTH CTaBUTh IIENH M CTPOUTH
JKU3HEHHBIC TIJIaHbI.

JIM9HOCTHBIE Pe3yNbTaThl OCBOCHHUS MpeaMeTa «XHUMHUS» JTOCTUTAIOTCS B €IMHCTBE yueOHOH

U BOCIUTATENIGHON JesTenbHOCTH OpraHu3alid B COOTBETCTBHU C TYMAHHCTHYECKHUMH,

COIIMOKYJIBTYPHBIMH, JyXOBHO-HPABCTBCHHBIMH IICHHOCTSIMH M HJCAIaMH POCCUHCKOTO

TPaXXTAHCKOTO OOIIECTBa, MPUHATHIMH B OOIIECTBE HOPMaMU U TIpaBUIAMHU TIOBEICHUS,

CIOCOOCTBYIOLTUMH TIPOIECCaM CaMOIO3HAHUS, CAMOPA3BUTHSL U HPABCTBEHHOTO CTAHOBJICHUS

JUYHOCTH 00YyYaIOIIUXCSI.
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JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpenMeTa «XUMHUS» OTpaxaroT CPOPMHUPOBAHHOCTD
ONbITa I103HABATEIBHOW M TPAKTHUUECKON JEATENbHOCTH OOy4aloUMXcs IO pean3aluu

IIPUHATLIX B O6I.].[CCTB€ HCHHOCTeﬁ, B TOM 4YHMCJIC B 4aCTH:

1. I'paIaHCKOro BOCIUTAHHUSA:

OCO3HAaHMSI OOYYAIOIIMMHCA CBOMX KOHCTHTYLHOHHBIX ITIpaB M OOA3aHHOCTEH, YBa)KEHHS K
3aKOHY H TIPABOIIOPSIIKY;

HpeI[CTaBJIeHI/ISI 0 ColouaJIbHBIX HOpMaX nu HpaBI/IHaX MCKIIMYHOCTHBIX OTHOH_IeHI/Iﬁ B
KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOH TBOPYECKOH JeSATENbHOCTH HPH CO3JaHMM YYeOHBIX IPOEKTOB,
peleHnH y4eOHBIX U TI03HABATENBHBIX 33124, BHINOJHEHUH XUMUUECKUX KCIIEPHMEHTOB;

CIIOCOOHOCTH MOHMMATh W MPUHUMATh MOTHBBI, HAMEPCHHUSI, JIOTHKY ¥ apI'yMEHTBI IPYTHX MPU

AHaJIN3€C Pa3JIMYHbIX BUIOB y‘-IC6H01>i JACATCIIBHOCTH,

2. IIaTpuoTHYeCKOro BOCIIUTAHUS:

[IEHHOCTHOTO OTHOILIEHUS K UCTOPHUYECKOMY U HAYYHOMY HaclEIHI0 OTEYECTBEHHON XUMUU;

YBa)KEHUsI K MPOIECCY TBOPUECTBA B OOJACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHHUS XHUMUH,
OCO3HAHUS TOTO, 4YTO JOCTHKEHUS HAYKH €CTh PE3yJbTaT JUIMTEIbHBIX HaOII0ICHUM,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX MTOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

MHTEpeca W MO3HABATENBHBIX MOTUBOB B MOJYYEHUHU U MOCIEAYIOIIEM aHalnu3e UHpopMauu o

NEpCAOBBIX NOCTHIKCHUAX COBpeMeHHOﬁ OTE€YECTBEHHOM XHUMUU,

3. JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS: HPDABCTBEHHOTO CO3HAHMUSI, STUYECKOTO
ITOBEJICHUS,
CITOCOOHOCTH OIICHUBAThH CUTYAIINH, CBSI3aHHBIC C XUMHUYECKUMU SIBIICHUSIMH, U
MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LICHHOCTH;
TOTOBHOCTH OIICHMBAaTh CBOE TIOBEJACHHE M TIOCTYNKM CBOUX TOBApHUIIEH C TO3HUIHI

HPAaBCTBCHHLBIX U IIPAaBOBBIX HOPM H OCO-3HAHUE HOCJ'Ie,ZICTBI/Iﬁ OTUX IMOCTYIIKOB;

4, @®opMUPOBaHUS KYJIBTYPbI 310POBbSI:

MOHMMAaHUS [IEHHOCTEN 3J0POBOTO U OE30MaCHOTO 00pa3a KU3HU; HEOOX0IUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3HUECKOMY U TICHXUYECKOMY 3JI0POBBIO;
coOJr0IeHHsT TIpaBUJT O€30MaCHOTO OOpAIEHUs C BEIIECTBAMHU B OBITY, MOBCETHEBHON JKM3HU U

B TPYJIOBOH JIE€ATEIBHOCTH;
MOHMMAaHUS [[EHHOCTU TPaBUJ WHIWBUIYaTbHOTO U KOJUIEKTUBHOTO O€30MacCHOTO MOBEACHHUS B
CUTYaIUAX, YTPOXKAIOIIUX 3J0POBBIO M JKU3HHU JIIOJICH; 0CO3HAHUS TIOCTEACTBUNA U HENMPUSITUS

BpPEIHBIX MPUBBIYEK (YITOTPEOIEHUS aTKOT0JIsl, HAPKOTHUKOB, KYPCHHUS );
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5. Tpya0BOro BOCIIHTAHUSA:

KOMMYHHKAaTUBHOH  KOMIIETEHTHOCTH B  y4eOHO-HCCIENOBATEIbCKOW  JeSITEIbHOCTH,
OOLIECTBEHHO 10JIE3HOM, TBOPUECKOM U IPYrUX BUAAX JAESITEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTHE€ B PCIICHUM IPAKTUYECKMX 337ad  COLMUAJIBHOU
HalpaBJIEHHOCTH (B PAMKax CBOEro KJlacca, IIKOJbI);

UHTEpeca K MPaKTUYECKOMY HM3Y4EHHUIO Ipodeccuil pa3IMuyHOro poja, B TOM YHCJIE Ha OCHOBE
IIPUMEHEHHUS IPEIMETHBIX 3HAHUH 110 XUMHUU;

YBaOXEHUsI K TPYAY, JIIOAAM Tpyda M pe3yibTaTaM TPYJOBOH JESATENBHOCTH; T'OTOBHOCTH K

OCO3HaHHOMY BBIOOPY HHAMBHMIYalbHOM TpaekTopuu oOpa3oBaHus, Oynayuied npodeccun u

peanu3alMi COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,

CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00IIIecTBa;

6. IK0/10rMYeCcKOro BOCIIUTAHHUSA:

9KOJIOTUYECKH 11€J1eCO00pa3HOro0 OTHOIIEHUS K HPUPOZE, KaK HCTOYHUKY CYIIECTBOBAaHHUS
JKM3HHU Ha 3eMIIc;

NOHMMAHUS TJI00aJbHOIO XapakTepa HKOJIOTMYECKUX IHpoOJieM, BIUSHHUS HSKOHOMUYECKUX
MIPOIIECCOB HA COCTOSIHME IMPUPOJHON M COIHUAIBHON Cpejbl; OCO3HAHUA HEOOXOIUMOCTU
UCIIOJB30BAaHUS  JOCTMJKEHUNM  XMMHUM JJIl  PEUIEHHs  BOIPOCOB  PallMOHAIbHOIO
IIPUPOIONOJIB30BAHNUS;

AKTHUBHOTO HENPUATHUS JEUCTBUH, PUHOCAIIUX BpEJ OKPYXKAIOLIEH IPUPOJHON Cpele, YMEHHUs
IPOTHO3MPOBaTh HEOJAronpUATHBIE OSKOJOTHYECKHE TIOCJIEACTBUS MpPeIpPUHUMAEMbIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJIM4YUs PA3BUTOTO DKOJOTMYECKOTO  MBIIUIEHUS, JKOJOTMYECKOW KYJIbTYpBI, OIBITA
JIEATEIIbHOCTH 3KOJIOTMYECKOW HAINPABICEHHOCTH, YMEHHsI pYKOBOJACTBOBATbCS HWMH B
MO3HABATEJIbHON, KOMMYHHMKaTUBHOW M COLMAJbHOM MPAKTUKE, CIHOCOOHOCTHM W YMEHUs
AKTUBHO IPOTUBOCTOSATH UJCOJIOTHU XeMopoouH;

7. IleHHOCTH HAYYHOI'0 NTO3HAHMSA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKH U OOIECTBEHHOW MPAKTHKU;

NOHUMaHMUs CIeUU(pUKA XUMUU KaK HayKH, OCO3HaHus e€ poid B (POPMHUPOBAHUHU
pallMOHATIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO MpEACTaBIeHUs 00
OKPYKalIlleM MHUPE KAaK O €IWHCTBE NPUPOJAbI M YEJIIOBEKa, B IO3HAHWUU IPUPOJIHBIX
3aKOHOMEPHOCTEH U pereHuH npo0eM coXpaHeHHs MPUPOJTHOTO PaBHOBECHS,;

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHUHU ISl COBPEMEHHOM IMBHIM3AIMH: B €€
I'YMaHHCTUYECKOIN HaNpaBJIEHHOCTH U BaXXHOH POJIM B CO3JIaHUM HOBOM 0a3bl MaTepHaIbHON
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KYJIbTYpPbI, pPEUIEHUH TJI00aJbHBIX MPOOJIeM YCTOWYMBOTO pa3BUTHS 4eJIOBEUEeCTBA —
CBIPbEBOM, SHEPreTHMUECKOM, MHIINEBOM U SKOJOTUYECKOM OE€30MacHOCTH, B PAa3BUTHUU
MEIUIUHBI, 00ECIICYEHUH YCIOBUN YCHEIIHOTO TPY/Aa M SKOJIOTUYECKH KOM(POPTHOH >KU3HU
Ka)KI0Tro 4JieHa O0IIecTBa;
€CTECTBEHHO-HAYYHOH  TI'pDaMOTHOCTH:  IMOHHUMaHHUS  CYIIHOCTH  METOJOB  IO3HAHMUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJNIb30BaTh IMONyYaeMble 3HAHUS
JUIA aHajdu3a W OOBSCHEHHS SBICHUH OKPYKAIOLIETO MHUpPAa M MIPOHCXOJAIIUX B HEM
M3MEHEHUHN; yMEHHUs JellaTh OOOCHOBAaHHBIE 3aKIIIOUEHHUS Ha OCHOBE HAy4YHBIX (aKTOB U
UMEIOUINXCS JaHHBIX C LENbI0 MOTyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKHE 3HAHUS JUIsl peUIeHHs] IpoOiieM B
pealbHBIX KU3HEHHBIX CUTYAIHIX;
MHTEpeca K MO3HAHUIO M UCCIIeI0BATENIbCKON AESTEIbHOCTH,
TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U cCaM000pa30BaHUIo, K
AKTUBHOMY T[IOJYYEHHIO HOBBIX 3HAHUH 10 XHMHH B COOTBETCTBUU C IKU3HEHHBIMU
NOTPEOHOCTAMU;
MHTEpeca K 0COOCHHOCTSM Tpy/ia B Pa3IMYHBIX cdepax mpodecCHOHATbHON AeITeIbHOCTH.
METANPEIMETHBIE PE3YJIBTATHI
MertanpenmeTHble pe3yabTaThl OCBOEHUS y4eOHOTO npeaMeTa « XUMHUs) Ha YPOBHE CPETHETO
oOmiero o0pa3oBaHMs  BKJIIOYAIOT: 3HAuMMble 11 (DOPMUPOBAHUS  MHPOBO33PEHUS
o0yyaroImuxcst ~ MEXAMCUUIUIMHApHBIE  (MEXIpeIMeTHble)  OOIIeHayyHble  IMOHATHS,
OTpakalolllie IEJIOCTHOCTh HAyYHOW KapTHHBI MHpa M cle-Uu(pUKy METOAOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (Marepus, BEIIECTBO, DHEPIHs, SIBIECHUE, IpPOIECC,
cucTeMa, Hay4HbIH (akT, MPUHIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, UCCIIeI0BaHNUE,
HaOJroIeHue, U3MEpeHue, OHKCIEpPUMEHT W Jp.); YHUBEpCcalbHble y4yeOHble AeHUCTBUS
(mo3HaBaTeIbHBIE, KOMMYHUKAaTHBHbBIE, PETYJISTHUBHBIE), oOecmeunBaromue (HopMHpoBaHHUE
(GYHKIIMOHAIBHOW TPAMOTHOCTH U COLMAIBHON KOMIIETEHIIMH OOYYaroIIUXCs; CIIOCOOHOCTH
00yYaromuxcst UCMOIB30BaTh OCBOSHHBIE MEKAMCLIUIUIMHAPHBIE, MUPOBO33pEHUYECKHE 3HAHUS U
YHUBEpCaJbHbIE YUeOHbIE IEHCTBHS B IO3HABATEILHOM U COIMAIBHON MPAKTHKE.
MetanpeameTHble  pe3ynbTaThl OTPa)KalOT —OBJAJICHUE YHHUBEPCAIbHBIMU  y4EOHBIMU
MO03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJSATUBHBIMU JIEHCTBUSMHU.
Osnadenue ynugepcanibHbMu YUeOHbIMU NOZHABAMETbHBIMU OCUCMBUAMU:

1. Ba30BbIMM JJOTHYECKUMH JeHCTBUAMU:
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CaMOCTOSITENIbHO  (OPMYJIUPOBaTh M aKTyaJU3upoBaTh MpoOIeMy, BCECTOPOHHE €&
paccMaTpuBarh;

OIPENENATh LENIN IEATEeIbHOCTH, 3a/1aBasl TapaMeTpbl U KPUTEPUU UX JOCTUKEHUS, COOTHOCHUTD
pE3yJIbTaThl JEATEIBHOCTH € IOCTABIECHHBIMU LIEJISMU;

UCIIOJB30BaTh IIPM OCBOCHUM 3HAHUM NPHUEMBI JIOTHYECKOTO MBIIUIEHUS — BBLACIATH
XapakTepHble IIPU3HAKU IIOHATUM MW YCTaHABIMBATh HX B3aUMOCBA3b, HCIIOIb30BAThH
COOTBETCTBYIOIIUE MMOHATUS ISl OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIMI;

YCTaHABJIMBATh IPUYMUHHO-CIECACTBEHHBIE CBSI3U MEXIY H3y4aeMbIMH SIBICHHUSMH; CTPOUTH

JIOTUYECKHE pacCykAeHHUs (MHAYKTUBHbBIC, JEIyKTHBHbIC, II0 aHAJIOIMH), BbIABIATDH

3aKOHOMEPHOCTH U TPOTUBOPEYHS B PACCMATPUBAEMBIX SBICHHUIX, (OPMYIUPOBATH BBHIBOJIBI U

3aKJIFOUEHUS;

OPUMEHATh B IpOLecce IMO3HAHMs, MCIOJIb3yeMble B XUMHHM CHMBOJIMYECKHE (3HAKOBBIE)
MOJIENIN, MPEeoOpa3oBBIBATh MOJENBHBIC NPEACTABICHUS — XUMHUYECKUH 3HAaK (CHMBOI)
JIIEMEHTa, XHMUYecKas (opmyna, ypaBHEHHE XHMHUYECKOH pPEaKIUd — MpPHU PEIICHUH
y4eOHBIX MO3HABATENIBHBIX M IPAKTHUECKUX 3a]ay, NPUMEHATh Ha3BaHHbIE MOJEIbHbIE
IPEICTaBICHUS JUIsl BBIABICHUS XapaKTEPHBIX IPU3HAKOB M3YyYaeMBbIX BEIIECTB U

XUMUYECKHUX PEAKIUM;

2. Ba3oBbIMHM Hccie10BaTEIBLCKUMH e CTBUSIMU:

BJIQJIETh OCHOBAMHU METOJOB HAyYHOTO TIO3HAHMS BEIIECTB W XHMHUYECKHUX DPEaKIHii;

dopMynupoBaTh LENM M 33Ja4d  UCCIENOBaHMSA, HCIOIb30BATh  IIOCTABICHHbIE H

CaMOCTOSITENIEHO ¢(hOPMYJIMPOBAHHbBIE BOIPOCH B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI

JUTst POPMHUPOBAHUS TUIIOTE3BI IO MMPOBEPKE MPABUIILHOCTH BBICKa3bIBAEMBIX CY)KIECHUMH;

BJIQJIETh HAaBBIKAMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAaHUS M NIPOBEJACHUS  YYEHHYECKUX
HKCIEPUMEHTOB,  COBEPILIEHCTBOBaTb yMEHHUS  HAOMIOJaTh 3a  XOJOM  Ipolecca,
CaMOCTOSITENIFHO NPOTHO3UPOBATh €ro pe3yibTar, (GopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI
OTHOCHUTEIIbHO JIOCTOBEPHOCTH pPE3YJIbTAaTOB MCCIEI0BAaHUSA, COCTaBIATh OOOCHOBAHHBIM
OTUYET O MPOJICITAHHON paboTe;

nproOpeTaTh OMBIT YYCHHUUECKOW MCCIIEAOBATENBCKOM U MPOEKTHON AEATENbHOCTH, POSIBIAThH
CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIIbHOMY TOMCKY METOJIOB PELICHHs MPAaKTHYECKHX
3aJa4, IPUMEHEHHUIO Pa3INYHbIX METO0OB IMO3HAHUS;

3. Paboroii c uHopmanueii: OpueHTHPOBATHCA B Pa3IMUHBIX UCTOYHHKAX HH(OpMALIUN

(Hay4HO-TIONYJIsIpHAsl IMTEPATypa XUMHUYECKOTO COJIEpKaHusl, CIIPaBOYHbIE TOCOOUS, PECYPChI
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WNHuTepHeTa), aHamM3MpoBaTh HHPOPMAILIUIO PA3TMYHBIX BUIOB U (OPM MIpEICTABICHHUS,

KPUTUYECKH OIICHUBATh €€ JJOCTOBEPHOCTh ¥ HEITPOTHBOPEUYNBOCTH;

(opMynHpOBaTh 3aPOCH] U TPUMEHSATH PA3IMYHbIE METOBI IIPU IIOUCKE U 0TOOpE
uH(pOopMalui, HEOOXOAUMOH /1JIs BBIMOJIHEHUS YUeOHBIX 3a7a4 ONpeAeNEHHOTO TUIIA;

NpUOOpeTaTh OMNBIT HCMOJIb30BaHUS HH(OPMALMOHHO-KOMMYHHUKATHUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BEIOMPATH ONTUMATIbHYIO (hOpMY MIPEACTaBICHHUS HH(POpMALIUU
(cxembl, TpaduKU, AUArpaMMBbl, TaOIUIbI, PUCYHKU U T. I1.); UCIIOJIb30BaTh HAYUHBIH SI3bIK B

KauecTBEe CpeJICTBA MpU paboTe ¢ XUMHUYECKOW HH(OpMAIMeil: TPUMEHATh MEXKIIpPEIMETHBIC

(pu3nyeckue u MaTeMaTHIECKHE) 3HAKH U CUMBOJIBI, (POpMyITbl, a00OpeBHATYpPHI, HOMEHKIIATYPY;

UCTIOJIB30BaTh M MPE0OPa30BHIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.
Osnadenue yHu8epCcanbHbIMU KOMMYHUKAMUBHBIMU 0CUCM GUAMU:

3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYKIaeMOW TeMbl B XOJ€ IUallora W/WIW JHUCKYCCHH,
BBICKA3bIBaTh HJEH, (OPMYIHMPOBATH CBOM MPEUIOKEHUS OTHOCHTEIHHO BBITIOTHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNaTh C TPE3CHTalMeld pe3ylbTaTOB IIO3HABATEIBHOW JESITENbHOCTH, MOTYyYEeHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMM TPU BBIMOJHEHHUH XUMHYECKOTO
OKCIIEPUMEHTA, TPAKTHUECKOW pabOThI MO HCCIEOBAHUIO CBOWCTB M3yYaeMBIX BEIIECTB,
peanmu3anuy y4eOHOro MpoekTa W (popMyTupoBaTh BHIBOABI MO pe3yNIbTaTaM MPOBEIEHHBIX
UCCIIEIOBAaHUM ITyTEM COTTIaCOBaHMS IMO3ULMNA B X0/1€ 00CYX/I€HUS 1 0OMEHa MHEHHSIMH.
Ognadenue  yHuGepcanvbHvIMu  PEYIAMUGHBIMU  OCUCMGUAMU:  CAMOCTOSTEIHLHO

TUTAHUPOBATh M OCYIIECTBISITH CBOIO IMO3HABATEIBHYIO ACSATEIBHOCTH, OMpEAesss e€ Mean |

3aJaud, KOHTPOJMPOBATH M TI0 Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh MpeiaraeMblid

QITOPUTM JEHCTBUII TIpU BBIMOJHEHWH YYE€OHBIX W HCCIENIOBATENbCKUX 3a/ay, BHIOUPAThH

HanOosnee 3(h(HeKTUBHBIN CIOCO0 MX PELICHUs C YUETOM MOJTYyYEeHUs] HOBBIX 3HaHUI O BEIECTBAX

U XUMHYECKUX PEaKIUsX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JIEATEIIFHOCTHA HAa OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

MNPEIMETHBIE PE3YJIBTATHBI
[TpeameTHbIe pe3ynbTaThl OCBOCHUS MPOrPaMMbI CPEIHEro O0IIero oOpa3oBaHUs MO0 XUMUU

Ha  0a30BOM  ypOBHE  OpPHEHTHPOBAaHBI  HAa  OOECIEYCHHWE  TNPEUMYIIECTBEHHO

0011e00pa3oBaTeIbHON M OOMIEKYJbTYPHOU MOATOTOBKH oOydarommxcs. OHM BKIIOYAOT:

cnenuduyeckre A ydeOHOro mpeameTra «XUMHUsS» HaydHbIe 3HAHHS, YMEHUS U CIIOCOOBI

JEeHUCTBHH 110 OCBOCHHIO, HHTCPIIPCTALIUN U npeo6pa30BaHmo 3HaHHﬁ, BUABI JCATCIIBHOCTHU 110
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IMMOJIYYCHHIO HOBOI'0 3HaHWA M IPUMCHCHHUIO 3HAaHUHM B Pa3IUYHBIX y‘le6HBIX U pCaliIbHBIX

JKU3HCHHBIX CUTYalluAX, CBA3AaHHBIX C XUMHEH.

B nporpamme 1o XuMHH IPEIMETHBIE Pe3yJIbTaThl IIPEICTABIEHBI 10 I'OJ1aM U3Y4YECHHs KaK Ha

0a30BOM, TaK M Ha ye1yonénHoM YPOBHSIX (BBIICICHO KYPCUBOM).

B 10 xuaacce mnpeaMeTHble Ppe3yJabTaTbl O0CBOeHHMsI Kypca «OpraHudeckass XUMHUS»

OTpakarT:

1)

2)

3)

4)

5)

cpopmuposannocme npedcmagieHull: 0 XMMUYECKOW COCTABISIONIEH €CTECTBEHHOHAYYHOU
KapTUHBI MHpPA, POJIM XMMHUHU B TIO3HAHUH SIBICHUI NPUPOAbI, B (GOPMUPOBAHUH MBIIIIJICHUS
U KYJIbTYpPbl JIMYHOCTH, €€ (YHKIMOHAIBLHOW TIPpaMOTHOCTH, HEOOXOTUMOU JUIsl pEIICHUS
MPAKTUYECKHUX 3a/1a4 U SKOJIOTHYEeCKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/J0POBBIO U
MIPUPOIHOM CpEJE;

gnadeHue CUCTEMONW XUMUYECKHMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraIoINe
MOHATUA (XMMHUYECKHUH DIIEMEHT, aToOM, »JJEKTpOHHas o0O0O0JI0OYKa aroma, MOJEKyIa,
BaJICHTHOCTh, DJIEKTPOOTPULIATEIBHOCTh, XUMHUYECKas CBS3b, CTPYKTypHas dopmyna
(pa3BépHyTas U COKpall€HHas), MOJb, MOJSpHAs Macca, MOJSPHBIA 00BEM, YIIIEpOIHBIH
ckener, PyHKIHMOHAIBHAS TPYIIa, paaukal, U30MEpHUs, WU30MEPhl, TOMOJIOTHYECKUN P,
TOMOJIOTH, YIJIEBOJOPOJbl, KHCIOpPOJA- U a30TCOJEp)KAlIUe COEIUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOIEKYIISIPHBIE COCIUHEHHS); TEOPHH U 3aKOHBI
(Teopust cTpoeHus opraHudeckux BemecTB A. M. byTiepoBa, 3aKkOH COXpaHEHHS MacChl
BCHIGCTB); 3aKOHOMCPHOCTH, CUMBOJIMYECKHH SI3BIK XUMHHU; MHUPOBO33PCHUCCKHUEC 3HAHUA,
JexKamure B OCHOBC INOHMMAHHA NPUYMHHOCTH M CHUCTEMHOCTU XHMHUYCCKUX SIBJ'IGHI/II\/'I,
(dakTonornueckue CBEACHHMS O CBOIWCTBaX, COCTaBe, TMOJNYy4YeHUH U Oe30macHOM
WCIONIb30BAaHUN  BaXXHEHMIIMX OpPraHWYeCKUX BEHIECTB B OBITY W  IPAaKTHUECKOMH

JCATCIIBHOCTH YCJIOBCKA,

chopmuposanHocms yMeHUll 8biA614amb XapaKTepHble NMPU3HAKU MOHATUH, yCTaHABINBATh
UX B3aMMOCBA3b, UCNOb306aMb COOTBETCTBYIOIIME TMOHATUS IPU ONHCAHUM COCTaBa,

CTPOCHUSA U HpeBpaH_leHI/Iﬁ OpTraHU4YCCKUX COCHHHCHHﬁ;

chopmuposannocmy YMeHUll UCNONb306aMb XUMHUYECKYI0 CUMBOJIMKY sl COCTAaBICHUS
MOJICKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaIIEHHOW) (OpMYT OpraHMYECKHX
BEIIECTB W YPaBHEHMH XUMMUYECKUX PEAKIMH; u3e0maeiuéams MOJAEIH MOJIEKYI
OpPraHMYECKHUX BELIECTB JUIsI WUIIOCTPAllMM HUX XHMMHYECKOTO U IPOCTPAHCTBEHHOTO

CTPOEHHS;

cqbopmupoeaHHocmb yMEHulZ ycmanaeiueamsv NMPUHAIICIKHOCTE U3YYCHHBIX OPIraHUYCCKUX

BEIIECTB 0 MX COCTaBy M CTPOCHHUIO K OIpeaeIEHHOMY Kiaccy/TpyIme COoeIuHeHUN
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6)

7)

8)

9)

(YrneBomopodbl, KHUCIOPOI- M a30TCOJEpIKAIIUEe COSAWHEHHsS, BBICOKOMOJICKYISIPHBIC
COCIMHEHMS); dagamp UM Ha3BaHUs 1o cuctemarndeckoit HomeHknatype (IUPAC), a Takxke
MPUBOJUTL TPUBHAIBHBIC HA3BaHHUS OTACIBHBIX OPTaHMYECKHUX BEIISCTB (ITHIIEH,
MPONWIEH, aleTHIICH, dTHICHIJIMKOb, TIUIepUH, GeHoln, GopMmanbaerus, aneTalbIeru,
MypaBbHHAs KHCJIOTa, YKCYCHas KHCJIOTa, OJICMHOBAash KHUCIIOTa, CTEApUHOBAs KHCIIOTA,
TJII0K033, PPYKTO3a, Kpaxmall, LeJUTI0I03a, TIIHIINH);

cpopmuposanHocms  yMeHus onpeoeisims BHUIBI XMUMHUYECKOH CBS3M B OPraHHYECKUX
COeMHEHUSX (OJAMHApHBIE M KPATHBIC), KOBANEHMHAS U UOHHAA C643b, O- U P-CA3U,
8000POOHASL C6513b),

chopmMupo8aHHOCmb  YMeHUss Nnoomeepi’coams HA KOHKPEMHbIX NpuMepax Xapaxmep
3a8UCUMOCMU PEAKYUOHHOU CHOCOOHOCMU OP2AHUYECKUX COeOUHEHUNl Om KPAmHOCMU U
MUNa KOBAIEHMHOU C8A3U (0- U T-C6:3U), B3AUMHO20 GIUAHUSL AMOMO8 U cPYNN AMOMO8 8

MOJEKYiax,

chopmuposanHocms yMeHuss npuMeHsms TOJOXKEHUS TEOPHUH CTPOCHUS OPraHUYECKUX
BemiectB A. M. bytiepoBa st 00bsCHEHUS! 3aBUCIMOCTH CBOMCTB BEILIECTB OT UX COCTaBa

" CTPOCHUS, 3aKOH COXPaHCHHA MACChbl BCIICCTB,

cpopmMuposaHHoCms  YMeHUll  Xapakmepuzo8ams COCTaB, CTpOeHHWe, (u3mueckue W
XUMHAYECKHE CBOWCTBA THUIHMYHBIX MPEACTABUTENCH Pa3IMUHBIX KJIACCOB OPTaHUYECKUX
BEIIECTB (METaH, dTaH, THJICH, NMPONWICH, aleTuieH, Oyraauenl,3, merunOyraaueH-1,3,
OEH30J1, METaHOJI, TAHOJI, STUJIICHIJIUKOJIb, TJUIEPHH, ()CHOJ, alleTaIbIET U, MypaBbHHAS U
YKCYCHasi KHCIIOTBI, TJIFOKO3a, Kpaxmajl, [eJUTI0J03a, AaMHUHOYKCYCHAas KHUCIIOTa);
UIIOCIMPUPOBAms TEHETUYECKYIO CBSI3b MEXKIY HHUMH YPaBHEHHUSIMH COOTBETCTBYIOIIMX
XUMHAYECKHX PEAKIUi ¢ UCTIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT,

COpMUPOBAHHOCMb  YMEHULl  XAPaKmMepu3068ams COCMas, CmpoeHue, usuieckue u
XumMuyeckue CeoUCmed MUNUYHbIX npeocmasumeneli pasiuiHblx KIACCO8 OpP2AHUYECKUX
geujecms. ANKAHO8, YUKIOAIKAHO8, QIKEHO8, AIKAOUEHO8, AIKUHO8, aAPOMAMUYEeCKUX
V2l1e8000p0008, CNUPmMo8, dlb0e2ud0s, KemoHO8, KAPOOHOBbIX KUCIOM, HPOCMbIX U
CILOJCHBIX IPUPOB, HCUPOB, HUMPOCOCOUHEHUT U AMUHO8, AMUHOKUCIOM, OEIKO08, Y21e80008
(MOHO-, Ou- U NOAUCAXAPUOO0B);, ULTIOCMPUPOBAMb 2EHEMUYECKVIO CBS3b MeHCOY HUMU
VDABHEHUAMU COOMBEMCMBYIOUUX XUMULECKUX PEaKyull ¢ UCNOIb308AHUEM CIMPYKMYPHBIX
Gopmyn;

copmMupo8aHHoOCms  yMeHUs Xapakmepu3oeams WCTOUHUKU YIIIEBOJOPOJHOTO ChIPHS
(He(Th, IPUPOJIHBIIA Ta3, YTOJb), CIIOCOOBI UX MEpepabOTKH U MPAKTUYECKOE MPUMEHEHUE

MPOTYKTOB MepepadboOTKH;
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10) cpopmuposannocme  ymenuii nposooums BHIYUCICHHS MO XHUMHUYECKHUM YpaBHEHHAM
(Maccbl, 00bEMa, KOJIMYECTBA UCXOAHOIO BEIIECTBA WK MPOAYKTA PEAKLIUU 10 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB MIIH MPOJYKTOB PEAKIIIH);

11) cpopmuposannocms ymenuii 6nadems cucTemoii 3HaHUH 06 OCHOBHBIX METOJAX HAYYHOTO
MO3HAHUS, HCIIOJIb3YeMbIX B XHMHUU MpPU HM3YUYEHUU BEIIECTB U XUMHUYECKUX SIBICHHIM
(HabnrofeHue, M3MEpEHHEe, SKCIEPUMEHT, MOJCIUPOBAHHE), UCHOIb306AMb CUCTEMHbIE
XUMHUYECKHE 3HAHUSA JIi TPUHATUAS DPEIICHUH B KOHKPETHBIX JKU3HCHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BELIECTBAMM U UX IPUMEHEHHUEM;
chopmMupo8aHHOCMb  81A0EHUS CUCMEMOL 3HAHULL O eCMeCmEeHHOHAYYHbIX Memooax
NO3HAHUA — HAOII0OEHUU, USMEPEHUU, MOOETUPOBAHUU, IKCNEPUMEHNE
(peanvHomM U MBICIEHHOM) U YMEHUs NPUMEHAMb 3MU 3HAHUSL, COHOPMUPOBAHHOCTD

VMEeHUs. NPUMEHAMb OCHOBHbIE ONEPAYUU MbLCIUMENbHOU 0esIMeNbHOCIU — AHAIU3 U CUHME3,

cpasHenue, 0000weHue, CUCMeMamu3ayuio, eblseleHue NPUYUHHO-CIe0CMBEHHbIX C8s3ell — Ol

U3y4eHuUsl ceolicme eewecme u xuMuquKuxpeaKuud;

12) cpopmuposannocms ymenuii cobnodams npasuna NoIb30BAHUSA XUMHUECKOH MOCYOH 1
nabopaTopHbBIM  000OpyJIOBaHHMEM, a TakXKe IMpaBuia OOpalICHUs C BEIIECTBAMH B

COOTBCTCTBHUH C HHCTPYKIUUAMMU 110 BBIITIOJIHCHUTIO ﬂa60paT0pme XUMHUYCCKHUX OIIBITOB,

13) chopmuposaHHoCmb  YMeHUull  NAAHUPOBAMb W BbINOJIHAMbL  XAMUYECKUH
SKCHEPUMEHT (TIPEeBPAICHHUS OPTaHWYECKUX BEIIECTB IPU HATPEBAHUH, MTOTyICHHUE ITHIICHA
U M3y4YeHHE ero CBOMCTB, KAUECTBEHHbIE PEAKIIMM OPraHWYECKHUX BEILIECTB, JE€HATYypaLus
OENKOB NP HarpEeBaHHH, [[BETHBIE PEAKIIUN OETTKOB) B COOTBETCTBUHU C MPABUIIAMU TEXHUKH
0e30MacHOCTH NpU OOpalIEeHMH C BEIeCTBAMU M JIabOpaTOPHBIM OOOpYIOBAaHHUEM,
npeocmaenams Pe3yabTaThl XMMHYECKOTO JKCIIEpHUMEHTa B (GOpMe 3allucH ypaBHEHHU
COOTBETCTBYIOILINX PeaKUuil U hopmynuposams BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

ChOpMUPOBAHHOCMb YMEHUIL. CAMOCMOAMENbHO NAAHUPOSAMb U NPOBOOUMb XUMUYECKULL
9KCnepumMeHm (noayyeHue u usyyeHue CEOUCME OpPeAHUYEeCKUX 6euecms, KaueCmEeHHble
peakyuu  yeneso00po008 pPA3IUYHBIX KIACCO8 U KUCIOPOOCOOEPHCAWUX OPCAHUYECKUX
geujecms, peuieHue IKCNEPUMEHMANbHLIX 3a0a4 NO PACNO3HABAHUI)  OP2AHUYECKUX
gewjecms) ¢ coonooeHuem npasunr  0e30nacHoco  obpawjeHus ¢ - 8ewjecmeamu U
1a60OpamopHuiM 000pPY008aHUEM, POPMYIUPOBAMb Yelb UCCIe008aHUSA, NPeOCMABIsimb 6
PAa3uyHol  (opme pesyrbmamvl IKCHEPUMEHMA, AHATUSUPOBAMb U OYEHUBAMb UX

0007’1’106’€pHOCWZb,'

14) cpopmuposannocms ymenuii Kpumuuecku aHanu3Upoeamp XUMHUYECKYIO HH(MOPMAIIUIO,

NoJTy4aeMyro u3 pasHeix ucrounukos (CMU, UuTepuer u np.);
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chopMUpPOBAHHOCMb  YMEHUIL:  OCYWeCmenams YeleHANnPasieHublll NOUCK XUMUYECKOU
unpopmayuu 6 paziuyHbIX UCMOYHUKAX (HayuHas u yueOHo-Hayunas aumepamypa, CMU,
Humepnem u  Op.), Kpumuuecku  aHAIUZUPOBAMb  XUMUYECKYIO — UHGopmayuio,

nepepabamuvl@ams eé u UCNOIb308amMb 8 COOMEEMCMBEUU C NOCMABIIEHHOU YYeOHOU 3a0ayell

15) cpopmuposannocmey  ymenuii  cobmiodams npasuna SKOIOTHUECKH  ILIEIECO0OPA3HOrO

MOBE/ICHUS B OBITY U TPYAOBOH AESITENBLHOCTU B ILIENSX COXPAaHEHHUS CBOETO 370POBbS U
OKpYJKalollled IMPUPOAHOU CpElbl; O0CO3HA68amb OINACHOCTb BO3JCUCTBUS HA JKUBBIC
OpraHu3Mbl OIPEICIEHHBIX OPraHMYECKHX BEUIECTB, MOHMMAs cMmbica nokaszarens [IJIK
(mpenenbHOI AOMYCTUMOMN KOHIEHTPALUU), NOSACHAMb HA IPUMEpPaxX CocoObl yMEHbIICHUS
Y NIPEAOTBPALIEHUS UX BPEIHOIO BO3/ICHCTBUS HA OPraHU3M YEJI0BEKa;

AHAUBUPOBAMb  YeNeco0OPA3SHOCMb  NPUMEHEHUs OpeaHu4ecKux geujecme 8

NPOMbIUTIEHHOCMU U 6 6blmy C MO4YKU 3PEHUSL COONMHOULEHUSl PUCK-NOJIb3A

16),[[]'[5[ 06yqafoumxc;1 C OrpaHUYCHHBIMU BO3MOKHOCTAMH 3IO0POBbA: YMCHHUC IIPUMCHATH

3HaHHA 00 OCHOBHBIX AOCTYIIHBIX METOJAX IMO3HAHUA BCIIECCTB U XUMHNYCCKUX HBHGHHﬁ;

17) 11 CIICIIBIX U CJ'I8.6OBI/II[${H_II/IX o6yqa}0m1/1xc;1: YMCHHUE HCIIOJIB30BATh peHBG(I)HO TOYCUYHYIO

cucremy obo3nauenuii JI. bpaitng mis 3anucu xumuueckux Gopmyi.

B 11 kiacce npeaMeTHbIe pe3yJbTaThl 0CBOeHUs Kypca «OQ01as U HeopraHuyeckas

XHMMUD» 0TPAKAKOT:

1)

2)

cpopmuposannocme  npedcmagieHull: O XAMHYECKOM COCTaBIAIOLIEH eCTeCTBEHHO-
HAyYHOW KapTHHBI MHpA, POJIM XMUMHH B TIO3HAHWM SIBICHHUI TPUPOJBI, B GOPMUPOBAHUU
MBIIIEHUS] U KYJIbTYPBl JIUUYHOCTH, €€ (PYHKIIMOHAIBHONW I'PaMOTHOCTH, HEOOXOIUMOM ISt
peHIGHI/ISI HpaKTI/I‘ICCKI/IX 3aJa4 U DSKOJOI'MYeCKU 06OCHOBaHHOFO OTHOIICHUS K CBOCMY
3I0POBBIO U MIPUPOJIHOM Cpee;

gladeHue CUCTEMOW XUMUYECKHUX 3HAaHUH, KOTOpas BKJIIOYAET: OCHOBOIMOJArarolue
MOHATHUS (XMMUYECKHI DJIEMEHT, aTOM, M30TOI, S-, P-, U3JIeKTpOHHBIE OpOMTAIX aTOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA 00BEM, BaJIECHTHOCTb, DJIEKTPOOTPHUIIATEILHOCTh, CTETICHD
OKHCJICHUSI, XUMHYECKas CBs3b (KOBAJICGHTHAs, WOHHAs, METaJUIMYecKasi, BOJOpPOIHAs),
KpUCTAJUIMYECKasi pEmETKa, THUIBI XUMHYECKHUX pEaKIUd, pacTBOp, AIIEKTPOJIUTHI,
HEIJIEKTPOJIUTBI, DJIEKTPOJIUTHYECKAss JUCCOIMAIUs, OKUCIUTENb, BOCCTAHOBUTEIb,
CKOPOCTh XMMHYECKON peakliu, XUMHYECKOe PaBHOBECHE; TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTAYECKON nucconranuu, nepuoanmdeckuit 3akon JI. M. MeHneneeBa, 3akoH
COXpaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPALLECHUS SHEPTUH MPU XUMUYECKHUX

peaKL[I/ISIX), 3aKOHOMCPHOCTH, CHUMBOJIHUYECKUM S3BIK XUMHHU, MUPOBO33PCHYCCKUC 3HAHUA,
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3)

4)

5)

6)

JeKalUe B OCHOBE ITOHMMAaHWs NPUYMHHOCTH M CHUCTEMHOCTHM XUMHYECKHX SIBICHHM,
(aKTONIOTHMUECKUE CBEACHUS O CBOMCTBAaX, COCTaBe, NOJIYYCHHH H OE30MACHOM
UCTOJB30BAHUU BAKHEHIIMX HEOPraHWYECKHX BEIIECTB B OBITY M NPaKTHUYECKOU
JESATEIIBHOCTH YEJIOBEKA;

cospemeHHble NpedCmasieHus 0 CMpOeHUU 8ewecmed Ha AmoMHOM, UOHHOMONEKYIAPHOM U
HAOMONEKYNIAPHOM ~ YPOGHAX; NpeOCmAGIeHUs O MeXAHUMAx XUMUYECKUX peaKyut,
MEPMOOUHAMUYECKUX U KUHEMUYEeCKUX 3aKOHOMEPHOCMAX UX NPOMEKAHUS, O XUMUUECKOM
pasHogecuu, pacmeopax u OUCNEPCHbIX CUCMEMAx, (hakmonocuueckue Cceeo0eHus o
ceolicmeax, — cocmaege,  NOAYYEHUU U  OE30NACHOM  UCNONb3OBAHUU  BAICHEUULUX
Heop2anu4ecKux eeujecme 6 Obimy U NPaAKMU4ecKou OesimelbHOCMmU YenogeKd, O0Ouux

HAYYHbIX npuHyunax XxuMuieckoco np0u3eoacm6a;

chopmuposanHocms yMeHull 8bls61AMb XapaKTepHbIe MPU3HAKU MMOHATHH, ycmanasiugams
UX  B3aUMOCBS3b,  UCHOIb306aMb  COOTBETCTBYIOLIME  TOHATHUS IPU  ONUCAHUU

HCOPraHUMYCCKUX BCIICCTB U UX HpeBpaHleHHﬁ;

chpopmuposannocms yMeHUull UCNONb306aMb XUMHUYECKYI0 CUMBOJMKY JUIS COCTAaBIICHUS
(dbopMyn BeIIeCTB M ypaBHEHHH XMMHYECKUX PEAKLWH; CHCTEMaTHYECKYI0 HOMEHKIIATYPy
(IUPAC) u TpuBHaibHbIC Ha3BaHUS OTACIbHBIX HEOPraHWYECKUX BEUICCTB (YrapHbId ras,
YIJIEKUCIIBIN ra3, aMMHaK, raméHas U3BeCThb, HETall€Has U3BECTh, IUThEBAsl COMA, MUPUT U
ap.);
cpopmuposannocmes ymeHul onpeoensims BAICHTHOCTb U CTENEHb OKHCICHHUS XUMHUYECKUX
3JIEMEHTOB B COEJIMHEHHUAX Pa3IMYHOTO COCTaBa; BHUJ XMMHYECKOW CBSA3M (KOBaJIEHTHaf,
HMOHHAs, METAJUIMYECcKas, BOJOPOAHAs) B COEIMHEHUSX; TUI KPUCTAIIMYECKOW perméTKu
KOHKPETHOTO BeIlllecTBa (aTOMHasl, MOJEKYJspHas, MOHHAs, METaJIMYecKas); XapakTep
Cpelbl B BOAHBIX pACTBOPAaX HEOPraHUYECKUX COECIMHEHUN;
cpopmuposannocmes  ymeHus OOBACHAMb 3ABUCUMOCHb CBOUCME GewjeCms Om 6uod
XUMUYECKOU CBA3U U MUna KpUCMALIU4yecKol peuwémrku, oOMeHHbl U OOHOPHO-
aKyenmopHblll MEXAHU3MbL 00PA3068AHUS KOBALEHMHOU CEA3U,
cpopmuposannocms yMeHUull ycmanaeiueams MPUHAICKHOCTh HEOPraHUUECKUX BEILECTB
[0 HUX COCTaBY K OIpPENeJIEHHOMY KIIACCY/TpyINe COEAMHEHHUI (IIPOCThIe BEIIeCTBA —
METaJlJIbl © HEMETAJUTbI, OKCHJIbI, OCHOBAHHMSI, KUCIOTHI, aM(POTEPHBIC THIPOKCHIBI, COJIH);
cpopmMupo8anHoCmes  yMeHUll: KIACCUPUYUPOB8amsv: HEOp2aHudecKue eewecmed no ux
cocmagy; Xumuieckue peaKyuy no pasiuyHblM NPUSHAKAM (YUCTY U COCMABY peasupyoujux

eewyecmes, menioeomy aqbgbekmy peakyuu, U3mMeHeHuro cmenenell OKUCaIeHUs. 21eMEHMOE,
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7)

8)

9)

06pamwvzocmu, ywacmuio kamaauzamopa u I’I’ll’l), camocmosmelbHo 6bl6upal’}1b OCHOBAHUA

u Kpumepuu ons maccuqbukauuu usydaemsblx eeuyecme U XuMudeCcKux peakt;uﬁ;

cpopmuposanHocmes  yMeHuli packpwvléams CMBICT Tiepuonudeckoro 3akona [J[. U.
MenzaeneeBa W JEMOHCTPHUPOBATH €ro CHUCTEMATH3UPYIOUIYI0, OOBSCHUTENBHYIO U

MIPOTHOCTUYECKYIO (PYHKIIHH;

chopmuposanHocms  yMeHull  Xapakmepuzoeams  SJICKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX A1eMeHTOB 1—4 nepuonos [lepuoanueckoit cCCTEMbl XUMUYECKUX JIEMEHTOB
J. W. MengeneeBa, WHCIONb3ys MOHATHS «S-, P-, 0-3JEKTpOHHBIC OpOUTAIHY,
«QHEPreTUYECKUE YPOBHNY, 00BACHAMb 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHYECKHUX
3JIEMEHTOB M HMX COEQUHEHUMH no mnepuoiamM u rpynnaMm llepuonnueckoin cucTeMbl
XUMHYECKUX 31eMeHTOB [l. 1. MeHaeneena;

«OCHOBHOEe U  B030YIHCOEHHOE IHEpeemuyeckKue COCMOAHUA — amomMay, O0O0BACHAMDb
3AKOHOMEPHOCMU UBMEHEHUSl CBOUCMSE XUMUYECKUX DJIeMEHMO8 U UX COeOUHEeHUU No
nepuooam u epynnam Ilepuoouueckou cucmemovr J| U Menoeneesa, eaneHmmuole

B03MOIUCHOCMU AMOMOE INEMERMOB HA OCHOBE CMPOEHUA UX ITIEKNTPOHHbBIX obonouex

chopmuposannocms  ymenuil  xapaxmepuzoeamo  (onuceieams) O0OIIUE XUMHYECKHE
CBOMCTBAa HEOPraHUYECKUX BEILECTB PA3IUYHBIX KJIACCOB; NOOMBEPHCOams CyIlECTBOBAHUE
TEeHETUYECKOM CBS3M MEXJy HEOPraHWYECKMMHU BEIECTBAMHU C IOMOIIBIO ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUM;

chopmMuUpoBaHHOCMb YMEHUS PACKPbIBAMb CYUHOCL: OKUCTUMENbHOB80CCIAHOBUMENbHbIX
peaxkyuil nocpeocmeom COCMmasienuss NeKMpPOHHO20 6ananca 2mux peaxkyull; peaxyul
UOHHO 20 0DMeHa NYMEM COCMABLEHUS UX NOJHbIX U COKPAUWEHHBIX UOHHBIX VPAGHEeHUU,
peaxkyuil 2uOpoaU3a; peaKyull KOMNIeKcooopazoeanus (Ha npumepe 2UOPOKCOKOMNIEKCO8

YUHKA U aJZ)‘OMuHuﬂ),'

10) cpopmupoeannocme ymenus xnaccugpuyupoéams XUMHUECKHE DPEAKIUU TI0 Pa3THIHBIM

MpU3HAKaM (YUCITYy M COCTaBY pEarupyrolux BEIIECTB, TEIUIOBOMY 3(DQEKTy peakiuw,
W3MEHEHUI0 CTENEHEH OKHCICHUS DJJIEMEHTOB, OOpPaTUMOCTH PEaKIUH, YIacCTHIO

KaTaﬂmaTopa);

11) CqupMupOGCZHHOCWZb ymenuﬁ cocmaeiisimsb yPpaBHCHUSA pCaKL[I/Iﬁ PA3JIMIHBIX TUIIOB; IMOJIHBIC

n COKpaH_IéHHBIe YpaBHCHUA peaxunﬁ HOHHOT'O 06MCHa,

YUUThIBAA YCIIOBUS, IIPH KOTOPBIX 3TU PEAKIHNU UAYT 10 KOHIIA,
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12) cpopmuposannocme  ymenuii nposooums peakuuu, MOATBEPHKNAIONIME KAueCTBEHHBIH
COCTAaB PA3JIMUYHBIX HEOPTaHMYECKUX BEILECTB; pPACHO3HABAMb OIBITHBIM MYTEM HOHBI,

IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOpPAX HEOPIAHUYECKUX BEIIECCTB;

13) cpopmuposannocms ymenuii packpvieans CyIHOCTh OKHCIUTENbHOBOCCTAHOBHTEIBHBIX

peaKHI/Iﬁ IMOCPEACTBOM COCTABJICHHUS 3JICKTPOHHOI'O 0ajaHca 3THUX peaKHHﬁ;

14) chopmuposanHocms ymeHUull 00bsACHAMb 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKIuud OT
pasnIuuHBIX (PAKTOPOB; XapakTep CMENIEHUS XMMHYECKOTO PABHOBECHUS B 3aBUCHUMOCTH OT
BHelHero Bosaeictus (npuniun Jle llatense);

chopmuposannHocms  yMeHUsi 00BACHAMb  3AKOHOMEPHOCHU NPOMEKAHUS  XUMUYECKUX
peaxkyuil ¢ y4émom ux dHepeemudeckux XapaKxmepucmux, XapaKmep usMeHeHus CKopocmu
XUMUYECKOU peakyuu 6 3A8UCUMOCMU OM PA3IUYHBIX (PAKMOpPos, a makxdce xapakmep
CMeweHUsl XUMUYEeCKO20 pPABHOBeCUsi NOO GIUSHUEM GHEeWHUX 8030elicmeuti (npunyun Jle

Ulamenve),

15) cpopmupoeannocmo  ymenuii  xapaxmepuzosams XUMHYECKHME MPOIECCHI, JEXKAIIME B
OCHOBE IPOMBIIUIEHHOTO TONYy4YeHUS CEepHOM  KHCIOTBHI, aMMHaka, a TaKxKe
c(OPMUPOBAHHOCTh MPEACTABICHUN 00 OOMMX HAYYHBIX MPUHIUIAX U IKOJIOTUYECKUX
mpo0JIeMax XUMHUYECKOTO MPOU3BOJICTBA;
chopMUpo8aHHOCMb YMEHUS XAPAKMEPU308amb XUMUYECKUe peaKyuu, 1excaujue 8 0CHoge
NPOMBIUIEHHO20 NOJIYYEHUsI CEPHOU KUCIOmMbl, aMMuaxa, obwue Hayuuvle HPUHYUNDBI
XUMUYECKUX NPOU3800CM8, 4enecoodpasHOCmb NPUMEHEHUs HeOP2aHUHeCKUx eujecmes 8

npOMblUIEeHHOCMU U 6 6bln’ly C MOYKU 3PpEHUsl COOMHOUEHUA PUCK-NOb3A,

16) cpopmupoeannocme  ymenuii nposoOums BHUMCIEHHS C HCIOIb30BAHAEM MOHATHS
«MaccoBasi JIOJI BEIIEeCTBa B PacTBOpPE», 00OBEMHBIX OTHOIICHHWH Ta30B MPH XMMHUYECKHX
peaKImsIx, Macchl BEIIECTBA MM 00BEMA ra30B MO H3BECTHOMY KOJHUYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO W3 YYAaCTBYIOIIUX B PEaKIUH BEIIECTB, TEIIOBOro 3¢ddekra
peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BEIUICCTB, MPEBPAILICHHS W COXPAHCHHUS
SHEPIUH;

ChopMUpOBaAHHOCMb  YMEHUsL NPOBOOUMb  PACYEMblL. €  UCNONAb308AHUEM ROHAMULL
«maccosast  00NsL  Gewecmea 6  pacmeopey U «MOJSPHAS KOHYESHMPAyusLy, MAaccol
seugecmea Ul 00bEMA 2a3a NO U38ECMHOMY KOJIUYECMEY Beuecmed, Macce uid 00vbemy
00H020 U3 YUACMBYIOWUX 6 PEaKyul 6euwecms; menioso2o 3pgexma peakyuu,; 3HAYEHUs
B000POOHO20 NOKA3AMeNs PACMEOPO8 KUCIOM U Weloyell ¢ U36eCMHOU CMEeneHblo
ouccoyuayuu, maccol (06véma, KoIUYecCmsea eujecmsa) NPOOYKma peakyuu, eciu 00HO U3

UCXOOHBIX Bewjecm8 OaHO 8 6ude pacmeopa ¢ ONpedeséHHOl MAccos8oll  0oell
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PAcmeopEeHHO20 Beujecmaa Ui 0aHo 8 U3oblmKe (umeem npumecu);, 00U 8biX00d NPOOYKMA

peakyuu, 00BLEMHBIX OMHOUIECHU 2dsz3086;

17) cghopmupoeannocmo ymenuii cobniodame npasuna MONB30BAHUSA XMMHYECKOH MOCYIOH M
nabopaTopHbBIM 00OpyIOBaHMEM, a TakKe IMpaBWwia oOpalleHuss C BelleCTBaMU B

COOTBETCTBHUH C HHCTPYKIUAMMU I10 BBIIIOJITHEHUIO na6opaToprlx XHUMHUYCCKUX OIIBITOB,

18) cpopmuposannocme  ymenuii nnanuposamv u EbINONHAMbG XUMHUYECKHH HSKCHEPUMEHT
(pa3noxeHue MepoKCcHIa BOJOPOJAa B NMPHUCYTCTBHM KaTalW3aTopa, OMNpEAETICHHUE CpPEeabl
pacTBOPOB BEIIECTB C IIOMOIIBIO YHHMBEPCAJIBHOIO WHIMKATOPA, BIUSHHE Pa3IHMYHBIX
(akTOpOB Ha CKOPOCTh XMMHUYECKOW peakIuu, peakiud MOHHOro 0OMeHa, KaueCTBEHHbIE
peakuuu Ha cynbdar-, kapOOHAT- M XJIOPHUI-aHUOHBI, Ha KAaTHOH aMMOHHUS, pEIICHHE
AKCIIEPUMEHTANbHBIX 3a/1a4y 1o TeMaM «Metamnel» u «Hemeramib») B COOTBETCTBUU C
NpaBUJIaMHA TEXHUKH OE30MacHOCTH TNpH OOpalIeHWH C BEIIECTBAMU M JIAOOPATOPHBIM
000pyIOBaHUEM, NPeOCMABIAms PE3yNbTaThl XUMUYECKOTO IKCIIEPUMEHTA B (hOpMe 3aIHcu
YpaBHEHUN COOTBETCTBYIOIIUX pEAKUMA U ¢popmyruposams BBHIBOABI Ha OCHOBE 3TUX
PE3yNbTaTOB,;
copMUPOBAHHOCMb YMEHUU: CAMOCMOSIMENLHO NIAHUPOBAMb U NPOEOOUMb XUMUYECKUL
9KCnepumMenm (npogeoenue peaxyuti UOHHO20 0OMeHA; NOOMBEPHCOeHUE KAUeCMBEHHO20
€cOCMasa Heop2aHUuyuecKux geujecmas,; onpeoeienue cpedbl pacmeopos 8eulecms ¢ NOMOUbI0
UHOUKAMOPO8, U3YYEHUEe GIUAHUA PATUYHLIX (DAKMOPO8 HA CKOPOCHb XUMUYECKOU
peaxkyuu; peuieHue IKCHePUMEHmMANbHblX  3a0a4  no  memam  «Memannwvly u
«Hememannwiy) ¢ cobnodenuem npasun 6e30nacho2o ooOpaweHus ¢ ewecmeamu U
abopamopuviM 060pyoosanuem, GopmyIuposams yeib UCCIe008aHuUs, NPeoCmasisams 8
pasiuuHou gopme  pe3yibmamel  IKCNEPUMEHMA,  AHATUZUPOBAMb U OYEHUBAMb UX
00CMOBEPHOCMb,

19) cpopmuposannocmo ymenuii Kpumuvecku amanuzuposamv XUMHUECKYIO HH(GOPMAIIHIO,
MoJTy4aemMyro u3 pasHbix uctounukos (CMU, UnTepuer u ap.);

20) cpopmuposannocme  ymenuii  cobnrodams npasuna SKONOTUYECKH IETECOOOPA3HOTO
MOBEJCHHUS B OBITY W TPYAOBOU JEATENBHOCTH B LIENSAX COXPAHEHHUS CBOETO 3/0POBBS U
OKpYy>KaloIleld MpHUPOJHONW cpelbl; OCO3HABaTh OMNACHOCTh BO3ACUCTBUS Ha IKHUBBIE
OpraHM3MBbl ONPENENIEHHBIX BellecTB, MoHUMas cwmbica mnokazarens IIJIK (mpenenbhoit
JOTYCTUMON  KOHIIEHTpAIMH), HOACHAMb, Ha TpPUMEpPax CIocoObl YyMEHbIIEHUS |
MPEJOTBPAICHUS UX BPEITHOTO BO3/ICHCTBHUS HA OPraHU3M YEJIOBEKa;
cpopmuposannocme ymMeHuu: coon00ams NpPasuid NONb308AHUSL XUMUYECKOU NOCYyOol U

nabopamopueimM  000pyoOsanuem, o0OpawjeHuss ¢ euecmeamu 8 COOMEEemMCmeul ¢
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UHCMPYKYUAMU NO  BbINOJHEHUIO 1aDOPAMOPHBIX XUMUYECKUX ONblIMO8; IKOJI02UYEeCKU
yenecoobpasHozo noeedenus 8 Obimy u mpyoosol 0esmeNbHOCMU 8 YeAX COXPAHeHUs
€80€20 300p08bsl, OKpyJcalowel NpupooHOU cpeodbl U OOCHMUICEHUs e€ YCMOU4UUBO20
passumus;, O0CO3HABAMb ONACHOCMb MOKCUYECKO20 OelCMBUs HA JHCUBble OpP2aAHUIMbL
ONpeOeéHHbIX HeOP2AHUYEeCKUX eeujecms, noHumas cmulca noxazamens I1/IK (npedenvnoii
OONYCMUMOU  KOHYeHmpayuu), chopmuposannocms  yMeHul: ocywecmenamo
YenleHanpasienHblll NOUCK XUMUYECKOU UHPOPpMAYUU 8 PATUYHBIX UCOYHUKAX (HAYUHAs U
yueono-nayunas aumepamypa, CMU, Hnmepuem u Op ), Kpumuuecku aHaiusuposamo
XUMUYECKYI0 UHgopmayuio, nepepabamoléams eé u
UCNOIL306AMb 8 COOMBEMCMEUU C NOCMABIEHHOU Y4eOHOU 3a0ayell

21)nns oOyuarommxcss ¢ OrPaHHYEHHBIMH BO3MOYKHOCTSMH 3/0POBbS: YMEHHE MPUMEHATH

3HAHUS 00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMO3HAHUA BCIICCTB U XUMHWYCCKUX ﬂBHGHHﬁ;

22) ans cnenbiX U CIaGOBMAAIINX 00YYAIOMIMXCSA: yMEHHE MCIIONb30BaTh Pelbe(hHO TOUCUHYO
cucremy oOo3HaueHuil JI. bpaiins s 3anucu xumuueckux ¢opmyn.  PesynbraTs
o0y4yeHHs Ha 6a30BOM ypOBHE OPUEHTHPOBAHBI Ha OOLIYI0 (QYHKIIMOHAIBHYIO IPaMOTHOCTD,
MOJTyYeHHE KOMITETEHTHOCTEH ISl TOBCEAHEBHOM KU3HHU M OOIIETO pa3BUTHS. Pe3ynbTars
o0y4eHHs Ha YriIyOJE€HHOM YPOBHE OpPMEHTHPOBAHBI HA MOJIy4YE€HHE KOMIIETEHTHOCTEH ISt
MOCIEAYOLIEN

npodecCHOHATBHON JEATEIbHOCTH KaK B paMKax JaHHOW NpeaMeTHOW o0JIacTH, Tak U B

CMEXHBIX C HEll 00acTsx.

COAEPKAHUE YYEBHOI'O IIPEJJIMETA «XUMMUSD»
10 KJIACC «OPTAHUYECKAS XUMUS» BA3OBbI YPOBEHb

Teopernyeckne 0CHOBbI OPraHU4YeCKOM XUMHHU

IIpeamer opraHM4YecKOW XMMHM: €€ BO3HMKHOBEHHUE, Pa3BUTHE M 3HAYCHHE B IOJYYCHHH
HOBBIX BEIIECTB M MarepuaysioB. Teopus CTpOEHUS OpraHWYecKuX coeAuHeHui A. M.
ByrnepoBa, e€ ocHoBHble moyiokeHUs. CTpyKTypHBbIE (OPMYJIBI OPraHMYECKUX BEIIECTB.
I'omonorus, uzomepus. XUMHUYECKast CBS3b B OPTaHMYECKUX COCIMHEHMSIX — OJIMHAPHBIE U
KpaTHBIE CBS3H.

[IpencraBinenue o kiaccudukanuu opraHM4eckux BemlecTB. HoMmeHkaTypa opraHM4ecKux
COeIMHEHUN (cucTeMaTudeckas) M TPHUBHAJIbHBIE Ha3BaHUS BAXKHEHIIMX IpPEACTaBUTEIIEH
KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJBl M3Y4YEHUs BEIIECTB M HX IPEBPAIICHUN: O3HAKOMIIEHHE C

06p33HaMI/I OpTraHUYCCKUX BCIICCTB W MaTCpUalaMH Ha UX OCHOBE, MOACIUPOBAHUEC MOJICKYJT
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OpraHMYECKHUX BEUIECTB; HAOJIOJIEHUE U ONHMCAHHWE JIEMOHCTPAIIMOHHBIX OMBITOB IO
MIPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpEeBaHUU (IIJIaBJICHHUE, OOYTIMBAHUE U TOPCHHE).
Yraesoaopoabl

AJKaHbl: COCTaB M CTPOEHUE, TOMOJIOTMUECKUU pAn. MeTaH W 3TaH — MpocTeliine
MPEJICTABUTENIM AJIKAaHOB: (PU3MYECKHe U XMMHUYECKHME CBOWMCTBA (peaklMH 3aMeleHUs U
TOPEHUsI ), HAXOXKJICHUE B MIPUPO/IE, TOJIyUCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTMUECKHUI psill. DTUJICH U MPOMWIEH — MpOCTeuIne
MPEJICTABUTENIN AalKeHOB: (PU3MYECKHE U XHMHUYECKHE CBOWCTBa (peakluu THAPUPOBAHUS,
raJIOr€HUPOBAHUS, THIPATAllUU, OKUCIICHUS U MOJIMMEPHU3allN ), TOIYyYeHUE U IPUMEHEHUE.

Ankanuensl. byragwen-1,3 u merunOyramueH-1,3: cTpoeHHe, BaKHEUIINE XUMHUYCCKHE
cBoiicTBa (peakuus noaumepusanun). IloaydeHre cHHTETHUECKOTO KaydyKa U PE3UHBI.

AJNKUHBI: cOCTaB U OCOOGHHOCTH CTPOEHHS, TOMOJOTHMYECKMH psAn. AUETHIeH —
MPOCTEHIINIA MPEICTaBUTENb AIKMHOB: COCTaB, CTPOCHHE, (PU3NUYECKIEe U XUMUYECKUE CBOMCTBA
(peakiuu TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, THAPATALIUN, TOPEHUS ), TIOJYICHHE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (GU3HMYECKHE M XUMHUYECKHE CBOMCTBa (peakiuu

TaJIOTCHUPOBAHUA H HI/ITpOBaHI/IH), MOJIYYCHHUEC U TIPUMCHCHHUC. Tonyon: cocraB, CTpOCHHUE,

d)I/ISI/I‘leCKI/IC 1 XMMHYECKHE CBOMCTBA (DeaKHI/II/I TAJIOICHHUPOBAHUA U HI/ITDOBaHI/ISI) IIOJYYCHHUC U

npuMeHeHue. TOKcHYHOCTh apeHoB. ['eHeTnueckas CBSI3b MEXAY  YIVIEBOAOPOJaMH,
MPUHAJIEKAITMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble MCTOYHUKHU YrieBoaopoaoB. IIpuponaHblii Ta3 M momyTHblE He(TSHBIE Ta3bl.
Hepts u e€ mnpoucxoxnaenue. CnocoObl nepepabOTKH He(PTU: TMEeperoHka, KPEeKUHT
(TepMuyUeckuii, KaTanuTudeckuil), nuponuns. [IpoaykTel nepepadboTku HEPTH, X TPUMEHEHHUE B
IIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib 1 MPOyKThl €ro nepepadboTKu.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHMS BELIECTB M MX IPEBPALICHUI: O3HAKOMIIEHHE C
oOpa3iaMu mjaacTMacc, KaydykoB U pe3uHsl; Kojutekunu «Hedte» u «Yromasy; MoaenrpoBaHue
MOJIEKYJI YTIJIEBOJOPOJOB M TaJlOT€HONPOU3BOAHBIX; IPOBEICHHE MPAKTUUYECKONH pabOTHI:
MOJIyYEHHUE 3TUJICHA U N3YUYE€HHE €r0 CBOMCTB.

Pacuérnble 3amaun

Bbruncnenus mo ypaBHEHUIO0 XUMUYECKOH peakluuu (Macchl, 00bEMa, KOIUYECTBA HCXOHOTO
BElIeCTBa WJIM MPOJAYKTa PEAKIUU IO H3BECTHBIM Macce, 00BEMY, KOJIUYECTBY OJHOIO W3
MCXOJHBIX BEILIECTB WA MPOAYKTOB PEAKIIIH ).

Kucaopoacoaep:xamme oprannyeckue coeMHEHNs
[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHOA W DJTAaHON: CTpPOEHHE, (QU3UUECKue U

XUMHYECKHE CBOMCTBA (peaklUU C aKTUBHBIMH METaJUlaMH, T'aJOT€HOBOJOPOJaMHU, TOPEHHUE),
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IIpUMEHEHHEe. BonopoaHble CBA3M MEXIy MOJIEKYJIaMH CIUPTOB. [IeiiCTBHE METaHOJIA U ATAHONIA
Ha OPraHU3M YEJIOBEKA.

MHOroaToOMHBIE CIHUPTHL. DTWICHTJIMKONIb W TJIMLEPUH: CTpOeHHe, (U3NYECKUe H
XMMHUYECKHE CBOWCTBA (B3aMMOJICHCTBHE CO LIEJIOYHBIMU METalJIaMM, KaueCTBEHHAs peakLus
Ha MHOrOaTOMHbIE CIMPTHI). JleficTBUe Ha opraHu3M uenoBeka. [IpuMeHeHHe riuiepuHa U
JTUJICHTJIUKOJIS.

@DeHouI: CTPOCHHE MOJIEKYJIbl, (U3NYECKHE U XMMUYECKHEe CBOWCTBA. TOKCHYHOCTH (heHoma.
[Tpumenenue penona.

Anbrernpl M KeToHbl. DopManbleruj, auneTalbleruja: CTpPOeHHE, (QHU3UYECKUe MU
XUMHYECKHE CBOICTBa (pEakUUU OKHUCIIEHUS U BOCCTAHOBJIEHHUS, KAaYECTBEHHbIE PEAKIINH),
IIOJIy4eHHUE U IPUMEHEHHUE.

AIIETOH: CcTpOEHHE, d)nanecm/le U XMMHUYECKHME CBOMCTBA (DCaKHI/II/I OKHCJICHHUA H

BOCCT&HOBJ’ICHI/IH), IOJYYCHHUEC U ITPUMCHCHUC.

OMHOOCHOBHBIE TIpe/EIbHBIE KapOOHOBBIE KUCIOTHI. MypaBbUHAs M YKCYCHAas KHCIIOTBI:
cTpoeHue, pu3nueckre 1 XUMUIECKHe CBOMCTBA (CBOKCTBA, OOIIHE IS KiTacca KUCIOT, PeaKIus
stepudukanmu), mnoiaydyeHue u mnpuMeHeHue. CTeapuHOBass U OJIGMHOBAS KHUCIOTHI Kak
MPEJICTABUTENN BBICIIMX KapOOHOBBIX KHCIOT. Mbllla KaK COJM BBICIIUX KapOOHOBBIX KHCIOT,
HUX MOIOIIeE NEeHCTBHUE.

CrnoxHble 3(Upbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MAPONIU3 CIOXKHBIX A(PUPOB.
Kupsl. I'maponus xxupos. IIpumenenne xupoB. buosornyeckas posb KuUpoB.

VYrneBoasl: cocTaB, Kilaccu(uKalus yriaeBoJoB (MOHO-, TU- U monucaxapusl). ['mokoza —
MPOCTEUIINIM MOHOCAaXapHua: OCOOCHHOCTU CTPOEHHUS MOJICKYJbI, (DU3NYECKUE U XUMHUYECKUE
cBoiictBa (B3aumojeiicteue ¢ ruapokcuaoM wmenu(ll), okucieHne ammMHauHBIM PacTBOPOM
okcuma cepebpa(l), BoccTraHoBIEeHWE, OpOKEHHE TIIOKO3bl), HAXOXIECHHE B MPHUPOJE,
IpUMEHEeHHe, OMOJIOTHYECKas polb.
®orocunTte3. PpykTo3a Kak U30MEp TITHOKO3bI.

Caxapo3a — MpEACTaBUTENIL AUCAXAPHAOB, THAPOJIHM3, HAXOXKJICHHE B MPUPOJC U

IIPUMCHCHUC.

KpaxMman u nemtono3a Kak mpupoaHble NosimMepbl. CTpoeHue Kpaxmalla W UEJUIHOJIO3bI.
®dusndeckue 1 XUMHIECKUE CBOMCTBA Kpaxmaia (THAPOIN3, KaueCTBEHHAsI PEaKITUs C HOJIOM).

DKCMEepUMEHTAIbHBIE METOJbI M3YYCHHS BEIIECTB M WX TMPEBpalICHUN: MPOBEIACHUE,
HAOMIO/ICHUE U OMKCAHHWE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KAYECTBEHHBIE
pEaKkuu OJHOATOMHBIX CHHUPTOB (OKUcCIeHHe 3TaHona okcuaoMm wmenu(ll)), MHOrOaTOMHBIX

CrupTOB (B3auMojeiicTBue TimnepuHa ¢ ruapokcuaom meau(ll)), ampaernmoB (oxkuciaeHue
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aMMHa4YHBIM pacTBopoM okcuaa cepeopa(l) um ruapoxcumom wmenu(ll), B3ammonaeicTBhe
Kpaxmajia ¢ HOJIOM), IPOBEICHHUE TMPAKTHUYECKON pabOThI: CBOHCTBA pacTBOpPa YKCYCHOM
KHCJIOTHI.
Pacuérnnie 3agaun

Brruncnenus mo ypaBHEHUIO XUMHUYECKON peakuu (Macchl, 00bEMa, KOJIMYecTBa UCXOAHOTO
BEIIECTBA WJIM TPOJYKTA PEAKIMH TIO0 HM3BECTHBIM Macce, 00bEMY, KOJMYECTBY OIHOTO W3
MCXOJIHBIX BEIIECTB WJIU MPOIYKTOB PEAKILIUH).
A3oTcojep:xaliue oprauuieckne coeinHeHust

Avunbpl. MeTHlIaMMH M aHHMJIMH: COCTaB, CTPOCHHE, d)I/I3I/I‘IeCKI/Ie A _XHMHUYECKHE CBOMCTBA

(ropeHue, B3aMMOAEHCTBHE C BOJION M KHCIOTAMH).

AMUHOKHCIIOTH Kak aM(OTEpHBIC OpraHMYECKUe coeAMHCHUS. DU3NYecKre U XUMHYCCKHE
CBOMCTBa aMHUHOKHCJIOT (Ha TpHMEpe TJuIMHA). buojornyeckoe 3HAYeHHME aMHUHOKHCIIOT.
IlenTuner.

benku kak TPUPOIHBIE BBICOKOMOJICKYJIIpHBIE coeauHeHus. [lepBuuHasi, BTOpUYHAs U
TpeTUYHast CTPYKTypa OenkoB. XHUMHYECKHE CBOMCTBAa OEJIKOB: THUIPOJIU3, ACHATYypalus,
KaueCTBCHHBIC PEaKIIMK Ha OCIIKHU.

OKCHepUMEHTAIbHBIE METOAbl W3YYEHHs BEIIECTB W WX MpEeBpallleHuil: HaONoJeHue |
OTNHMCaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JEHATypamus OETKOB MpPH HArpeBaHWU, I[BETHHIE
peakiuu OENKOB.

BbicokomosieKyJISIpHBIE COeINHEHUS

OCHOBHBIE TOHSTHS XHMHHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTENECHb MOJMMEpPU3AIUU, CPEIHSs MoJieKyisipHas macca. OCHOBHBIC
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHNN — MOJTUMEPHU3alIUsl U TTOTHUKOHACHCAITHSI.

[TmacTMacchl (IOAMATUIICH, MOJUNPONUICH, MOJIMBUHUIXIOPH, HOJII/ICTI/IDOJ'I). HarypanbsHbii

U CHUHTCTHUYCCKHUC KaYYYKH (6VTa)IPIeHOBBII>i, XJIOPOIIPEHOBELI U H3OHDCHOBLIﬁ). BosokHa:

HaTypaJlbHBIC (XJ'IOHOK, mEepCTh, I_HéJ'IK), HNCKYCCTBCHHBIC (aIIeTaTHOG BOJIOKHO, BI/ICKO3a),

CHUHTETHYECKME (KAIIPOH U JIaBCaH).

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMS BELIECTB M MX IPEBPALIECHUI: O3HAKOMIIEHHE C
00pa3iaMu NPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.
MexnpeameTHblie CBSI3H

Peanu3anus MeXnpeIMETHBIX CBSI3€M NMpPH HM3ydyEeHHWH opraHndeckod xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 MCIOIb30BaHUE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MHOHATHH, Tak M

HOHHTHﬁ, ABJIIOINUXCSA CUCTEMHBIMU JUJISL OTACJIIBHBIX ITPEAMCTOB €CCTCCTBCHHOHAYYHOT'O ITUKJIIA.
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OO61ure ecTecTBEHHO-HAayUHbIE MTOHATHS: SABJIEHUE, HAYYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOpHs,
aHalu3, CHHTE3, KiIacCH(UKalnus, NEPUOTUYHOCTh, HAOIIOACHUE, M3MEpPEHHE, HKCIEPUMEHT,
MOJIEJTUPOBAHUE.

®uznka: MaTepus, PHEPrus, Macca, aTOM, JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUil ypOBEHb,
BEIIECTBO, TeNO, 00BEM, arperaTHOe COCTOSHUE BEIIECTBA, (PU3NYECKUE BEIUYUHBI U €IUHUIIBI
UX U3MEPEHUsI.

buonorus: knerka, opranm3M, Ouocepa, oOMEH BemIECTB B Opranm3Mme, (HOTOCHUHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIeCTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpacdusi: MuHepasbl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILIUBO, PECYPCHI.
TexHONOTHs: MUIIEBbIE MPOAYKTHI, OCHOBHI PAIlHOHAILHOTO TUTAHUS, MOIOIIINE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHUE TpenapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKUX

BOJIOKOH.
10 KJIACC «OPTAHUYECKAS XUMMUSI» YIIYBJIEHHBIIA YPOBEHbD
Teopernueckue OCHOBbI OPraHMYeCKOH XUMHUH

[Ipeamer u 3HaYeHUE OPTAaHUYECKON XUMHH, IPEJCTABICHHE O MHOTOOOpa3uu OPTaHUIECKUX
COE€IMHEHUI.

DNEKTPOHHOE CTPOEHUE arToMa yriepojaa: OCHOBHOE U BO30YXKAEHHOE COCTOSHUA.
BasneHnTHbIe BO3MOXKHOCTH aToMa yriiepojaa. XMMUYecKasi CBsI3b B OPraHUYECKUX COSAMHEHUSX.
Tunsl ruOpuAM3aIMM aTOMHBIX opOuTanel yriepoaa. Mexannsmsl 00pa30BaHUSl KOBaJEHTHOM
CBsI3U (OOMEHHBIN U JOHOPHO-AaKIENTOPHBIN). THUIBI EpeKphIBAaHUS aTOMHBIX OpOUTajel; 6- u
n-cBs3u. OJuHapHas, JBOWHAs M TpoiHas cBA3b. CrocoOBl pa3pbiBa CBsS3€H B MOJEKYIax
oprannyeckux BemiecTs. [loHsTHE 0 CBOOOAHOM pajukaie, Hykieoduiie u 3aeKTpoduie.

Teopust cTpoeHus opraHuyeckux coeauHenuii A. M. byrtnepoBa U cOBpeMEHHbIE
NPEJCTaBICHUS O CTPYKTYpE MOJIEKYII. 3HaUeHHUE TEOPUU CTPOCHUSI OPTaHUYECKUX COeTMHEHUH.
MornekynsipHble U CTpYKTypHble (opmynbl. CTpykTypHble (OpMYINBI pa3iUYHBIX BUIOB!
pa3BEpHYyTasA, COKpAIEHHAs, CKEIETHAS.

N3omepus. Buasl uzoMepun: cTpyKTypHasi, IpOCTPAHCTBEHHAS.

OnekTpoHHbIe 3((EKT B MOJEKyJaX OPraHWYEeCKUX COEAMHEHWH (MHIYKTUBHBIA U
Me30MepHBIi 3((HeKThI).

[IpencraBnenne o kimaccuUKaMA OpraHUYECKHX BemiecTB. [loHATHE O (PyHKIIMOHAITBHOU
rpymre. ['omonorus. 'omonorndeckue psinbl. CucremMaTndeckass HOMEHKIIATYpa OpraHUIeCKUX
coequnenuit (IUPAC) u TpuBnaibHble Ha3BaHUSI OTJCIIBHBIX NPEICTAaBUTEICH.

OcobenHoctTn M Kjlaccu(uKanus ~ OpPraHUYECKUX  peaklui. OxuciuTeNnbHO-

BOCCTAHOBUTCIIBHBIC PCAKIIU B OpFaHquCKOﬁ XUMUU.
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OKCHepUMEHTAIbHBIE METOJbl M3y4YEHHsS] BEHIECTB M HMX MPEBpALlEHUI: O03HAKOMIIEHHE C
oOpasiaMu OpraHMYecKUX BEUIECTB M MaTepUallaMH Ha MX OCHOBE; ONBITHI 1O MPEBPALIECHUIO
OpraHWYECKHUX BEIIECTB TMpPU HarpeBaHwu (IUIaBJIICHHWE, OOyIIMBaHUE ©  TOPEHUE),
KOHCTPYHPOBAHUE MOJIEJIel MOJIEKYJI OpraHU4eCKHX BEUIECTB.

YraeBoaopoanbl

Anxanbl. ['omonorudeckuii psig ankaHoB, ooOmas (opmyrna, HOMEHKIATypa M H30MEpHS.
DIEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHHME MOJIEKY] alKAHOB, SPrHOpHIM3aIMs aTOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. Kondbopmepbl. usndeckre cBOWCTBA aTKaHOB.

XVUMHYECKHE CBOWMCTBA aJKAHOB: PEAaKIMH 3aMELEHUs, U30MEpHU3alluH, NETHAPUPOBAHUS,

OUKIW3aluu, I[UpoOJIn3a, KpPCKUHIA, TOpPCHUA. HDGI[CTB.BJICHI/IG O MCXaHU3MCE DCaKHI/Iﬁ

pPaauKaJIbHOTO 3aMCIICHU .

Haxoxnenue B mpupoje. CriocoObl MONyueHus: U MPUMEHEHUE allKaHOB.

[uknoankanel. O6mas ¢gopmyna, HOMEHKIAaTypa U uzoMepus. OCOOEHHOCTH CTPOCHUSA U
XUMHUYECKHX CBOMCTB MalbIX (IHUKJIONPOIAH, MHKIO0yTaH) M OOBIYHBIX (IMKIIOTICHTAH,
[UKJIOTeKCaH) MUKJIoaNKaHOB. CriocoObI OMy4eHUs ¥ IPUMEHEHHE IIMKII0ATKAHOB.
Anxkensl. 'omonorudeckuil psif ajakeHoB, oOmias Gopmysia, HOMEHKIATypa. DJIEKTPOHHOE H
IPOCTPAHCTBEHHOE CTPOGHHE MONEKY]d AalKeHOB, SP’THOpHAM3aIMs aTOMHEIX opOuTaneii
yriepoja, 6- u n-cBsa3u. CTpyKTypHas U TeoMeTpruyecKkas (lucTpanc-) uzomepus. Gusndeckue
CBOMCTBA aJIKEHOB.

XHUMHYECKUE CBOMCTBA: PEAKIUU MPUCOEANHEHUS, 3AMEILICHHS] B O.-TI0JI0KEHHUE MPU IBOMHON

CBA3U, MMOJIMMEPU3ALNH U OKUCIICHUS. [IpencraBieHue 0 MEXaHU3ME PEAKIIUKU BHGKTDOd)I/IJ'IBHOFO

npucoenrHenus. [Ipasmiio MapkoBHUKOBA.

KauecTBeHHBIE peakny HA ABOMHYIO CBS3b.
CniocoObI Moy4eHus ¥ MPUMEHEHHNE alIKeHOB.
AJKaIueHsl. Knaccudukanus aJKaJIMEeHOB (conpspkEHHBIE, M30JIMPOBAHHBIE,

KyMyn#upoBaHHbIe). OCOOEHHOCTH DJJIGKTPOHHOTO CTPOEHUS W XUMHYECKHX CBOWMCTB

CONPSDKEHHBIX NHUEHOB, 1,2- u 1,4npucoenunenue. [lonmumepusanus CONpsHKEHHBIX JTUEHOB.
Crioco0bI MoTy4eHUs ¥ TPUMEHEHHUE allKaIueHOB.

Ankunbl. ['oMonoruueckuid psii ankWHOB, oOmas (GopMmyrna, HOMEHKIATYpa U U30MEpPHUS.
DIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJ AJIKUHOB, SPrUOpHAM3aAIis aTOMHBIX
opOutaneit yrinepoaa. ®u3nyeckrue CBOWCTBA aIKMHOB.

XUMHYECKUE CBOWCTBA: pPEAKUMU NPUCOCAUHEHHUS, AUMEPU3ALMU U TPUMEPU3ALINH,
okucneHus. KucCIoTHbIe CBONCTBA aJKUHOB, HWMEIOIIMX KOHLEBYIO TPOMHYIO CBS3b.

KauecTBeHHBIE peaklui HAa TPOUHYIO CBA3b.
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CniocoOblI Moy4eHus U NpUMEHEHNE aJIKMHOB.
ApomMarudeckue yriieBoJopo bl (apensl). ['oMonorudeckuii psj apeHoB, ooOmas (opmyna,
HOMEHKJIaTypa U U30MEpHsl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl OeH30J1a.

[IpaBujg0 apoOMaTHYHOCTH, IPHUMEPHI apOMATHYECKHUX COCIMHEHUHM. PH3ndYecKue CBOMCTBA

apeHOB.
XUMHUYECKUE CBOWCTBA OEH30JIa M €ro TOMOJIOTOB: PEAKIUMU 3aMeIleHUs] B OCH30JHHOM
KOJbIIE M YIJIEBOJAOPOJHOM paJMKale, peakUuu IPUCOEAMHEHHUS, OKUCIEHHE TIOMOJIOIOB

OeH30:a. [IpencraBieHne (0} MEXaHHU3ME peaKIi SJ'ICKTDOd)I/IJ'IBHOFO 3aMCIICHUA.

[IpencraBienne 00 OPUEHTUPYIOLIEM JICHCTBUM 3aMecTUTENeld B OEH30JIbHOM KOJbIlE Ha
prUMepe ANKWIBHBIX PaJNKajIoB, KapOOKCHIBLHOW, TUAPOKCHIBHON, aMUHO- U HHUTPOTPYIIIIHL,
aTOMOB T'aJIOTEHOB.

Oco0eHHOCTH XMMHUYECKHUX CBOMCTB cTtupoa. [Tonumepusanus crupona.

CrniocoObI MoTy4eHus U IPUMEHEHUE apOMaTHUECKUX YTIIEBOJAOPOIOB.

[Tpuponnstii ra3. [lonyrasie HedTsHBIE Ta3bl. HedTh 1 €€ mponcxoxieHue.

KaMeHHBIH yronb U NpOayKThI €ro nepepadoTKy.

CnocoObl  mepepaboTKi He(pTHU: TMEeperoHkKa, KPEeKUHT (TepMUYECKUI, KaTaTUTHYECKHI),
pudopmMuHr, nuponus. [IpoaykTel nepepadoTku HEPTH, UX MPUMEHEHHE B MPOMBIIIEHHOCTU U
B OBITY.

['eHeTHuecKas CBSI3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPO/IOB.

OJEeKTPOHHOE CTPOEHHE TaJIOTeHIPOU3BOJHBIX YIJIEBOAOPOAOB. Peakiuu 3amenieHus

raJIorcHa Ha THUAPOKCOTPYIIIlY, HUTPOTPpYHITY, HHUAHOTPYHIY, AMUHOTPVIIITY. I[eﬁCTBHe Ha

TaJIOTEHIIPOU3BO/IHBIE BOJAHOIO W  CHOMPTOBOrOo pacTtBopa wiEnouyd. B3aumonelicTtBue

JUTaJIOrCHAJIKAHOB C MarHu€M MW ITHHKOM. IlousTue o MCTAJLJIOOPIraHUYCCKUX COCAMHCHUIX.

Hcnonp30BaHne TajJOTeHMPOU3BOAHBIX VYIJTIEBOJOPOAOB B OBITY, TEXHUKE U MPU CHHTE3E
OpPTaHMYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOABl HW3Y4YEHUs BELIECTB W MX IMPEBpAIlCHUIN:. H3y4eHUE
¢bu3nyecKux  CBOMCTB  YIJIEBOAOPOJIOB  (PacTBOPUMOCTH),  KAue€CTBEHHBIX  PEaKIHi
YIIEBOIOPOAOB Pa3IMYHBIX KJIacCcOB (0OeciBeUrBaHHE OPOMHOM HIIM MOJHOM BOJBI, pacTBOpa
MepMaHraHaTa Kaius, B3aUMOJICHCTBHE alleTHJIEHA C aMMHAYHBIM pPAacTBOPOM OKCHIA
cepebpa(l)); kauecTBeHHOE OOHApY)XKEHHE YIIIEpOaa W BOAOPOJA B OPTraHUYECKUX BEIIECTBAX;
MOJTydeHHEe JTWJICHA M HM3YYCHHE €ro CBOWCTB; O3HAKOMJICHHE C KoJuleKuusmMu «Hedptb» u
«Yromp», C oOpasllaMud TUIACTMACC, KaydyKOB H PE3UHBI, MOJCIMPOBAHHE MOJIEKYI

YrJI€BOAOPOAOB U T'aJIOTCHIIPOU3BOAHLIX YIITICBOAOPOIOB.
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Kuciiopoacoaep:kauye opraHuueckue coeInHeHsI

[TpenenpHBIC OTHOATOMHBIE cIUPTHL. CTpOeHUE MOJIEKYI (Ha IPUMEpe METaHOJIa U 3TAHOJIA).
[omonmornyeckuit psa, obOmas Qopmyrna, H30OMEpHs, HOMEHKJIATYpa H KilaccH(HUKaIus.
dusnyeckre CBONCTBA MPEIebHBIX OJHOATOMHBIX CITHPTOB.
BonopoiHbie CBSI3U MEKIY MOJICKYJIaMU CITHPTOB.

XUMHYECKUE CBOMCTBA: PEAKIIMU 3aMEILECHUS, JeruApaTalii, OKUCIEHUS, B3aUMOJEHCTBUE C

OpTraHU4Y€CKUMHU W HCOPraHUYCCKUMH KHCJIIOTAMU. HDCIICTEIBJICHI/IC O MEXAaHU3MCE DeaKHI/Iﬁ

HVKJ'ICO(bI/IJ'IBHOFO 3aMmemenns. KauectBeHHas p€aKknusgd Ha OJHOATOMHBIC CIIMPTEI. I[CﬁCTBHe

9TaHoOjla M METaHoJla Ha opraHu3M uesjoBeka. CrocoObl TMOJNyYeHHUS U MPUMEHEHHE
OJIHOATOMHBIX CIHPTOB.

[Ipocteie 3dupsl, HOMeHKIaTypa U u3oMepusi. OCOOEHHOCTH (DU3NYECKUX U XUMHUYECKUX
CBOWCTB.

MHoroaroMHbie CHUPTHl — OTHICHTIIMKOIb W TIKLepuH. DuU3nYeckrue U XUMHUYECKHe
CBOICTBa: pPEaKIMM 3aMELICHMs, B3aUMOJAECWCTBUE C OPraHUYECKUMU U HEOPraHM4YECKUMHU
KHUCJIOTaMU, Ka4ECTBEHHAsl PEaKI1si HA MHOIOQTOMHBIE CITUPTBHI.

JeiictBue Ha opraHu3m 4yenoBeka. CrocoObl TOMyYyeHUS U MPUMEHEHHE MHOTOATOMHBIX
CIIUPTOB.

®enon. CTpoeHue MOJIEKYJbl, B3aUMHOE BIIMSHUE THAPOKCOTPYHIBI U OEH30JIBHOTO Spa.
®uznyeckue cBoiicTBa geHona. OCOOEHHOCTH XMMHUYECKUX CBOWCTB (eHona. KauecTBeHHbIE
peakuuu Ha ¢eHon. TokcuuHocTh (enona. CriocoObl MoiydeHHs M HpUMEHeHHe (QeHoua.
deHonopManbaeTuaHAs CMOJIA.

KapOoHuiabHbIE COENMHEHUS — albJerHbl M KETOHbl. JEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM Trpynnbl. ['oMonoruueckue psapl albJerujioB U KETOHOB, obmas Qopmy:na,
M30MEpPHs U HOMEHKIIaTypa. dusndeckne cBONCTBA albAETUI0B U KETOHOB.

XHUMHYECKHE CBOMCTBA allbJCTUAOB U KETOHOB: pCaknnu NpuCoOCINHCHU . IIpencraBieHue o

MEXaHU3ME DeaKHI/Iﬁ HVKJ'IGOd)I/IJ'IBHOFO OPpUCOCANHCHNUA. Oxucnenne aAJIbACTUOB,

KaueCTBEHHbIE peakuuu Ha anpjerujipl. CrocoObl MOJIy4YeHHs W MPUMEHEHHE albJErHI0B U
KETOHOB.

OnHOOCHOBHBIE TMpejiesibHble KapOOHOBbIE KHUCIOTH. OCOOEHHOCTH CTPOEHUS MOJEKYI
KapOOHOBBIX KucioT. M3omepuss m HoMmeHkiaTypa. Du3nyeckue CBOMCTBA OJHOOCHOBHBIX
IpelelbHbBIX KAapOOHOBBIX KHCIOT. BomopoaHble CBSI3U MEXAY MOJEKyJlaMu KapOOHOBBIX
KHCJIIOT.

XUMHUECKHE CBOMCTBA: KUCIOTHBIE CBOIMCTBA, peaklus dTepUPHUKAINY, PEAKIIUU C yJacTHEM
YIJIE€BOJOPOAHOIO PaJnKaa.
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Oco0eHHOCTH CBOMCTB MYPaBbHHOM KUCIIOTHI.
[TonsTHe O TPOM3BOTHBIX KAapOOHOBBIX KHCIOT — CJHOXKHBIX J(HUpax, aHTHAPUIAX,

TaJJOrCHaHTHUApKUAAX, aMuaax, HUTpujiax.

Mmuoroo6pa3ue  KapOOHOBBIX  KUCIOT. (OCOOEHHOCTH CBOWCTB  HEIpeneibHBIX U
apoOMaTHYECKUX KapOOHOBBIX KHUCIOT, TUKAPOOHOBBIX KUCIIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT.

HpeI[CTaBI/ITeIII/I BBICIIHUX Kap60HOBBIX KHCJIOT: CT€apuHOBasA, NAaJIbMHUTHHOBAad, OJICUHOBAs,

JUHOJIEBAs, IMHOJIEHOBAS KUCIOTHL. CIIOCOOBI MOIYyIeHUS U IPUMEHEHNE KapOOHOBBIX KHCIIOT.

Cnoxnbie 3¢upsl. ['omonornueckuit psia, obmas ¢opmysna, U30MepUs W HOMEHKJIATypa.
DuU3MYECKUEe U XUMUYECKHE CBOMCTBA: TUIPOJIU3 B KUCIION U IIEJIOYHOU cpelie.

Kupsl. CtpoeHue, puanyeckue U XUMHUYECKHE CBOMCTBA >KMPOB: THIAPOJIM3 B KUCIOW U
miesioyHo cpene. OCOOEHHOCTH CBOWCTB IKHUPOB, COJEPIKALIUX OCTATKH HEMPEISTbHBIX
JKUPHBIX KUCJIOT. JKUpbI B IpUPOJIE.

MpbUIA Kak COJNIM BBICHIMX KapOOHOBBIX KHCJIOT, HMX Moromiee naelictBue. lloHsaTHe o

cuaTeTnYecKknx Moroumx cpeacrsax (CMCQC).

OO0m1as XxapakTepucTUKa YIJIEBOJIOB.
Knaccugukarus yriaeBooB (MOHO-, IU- U TIOJTHCAXapHUJIbI).

MOHOC&XapI/I,I[LIZ T'JIFOKO34a, (I)pYKTOSa, TaJJ1aKTO34, DI/I60321, AC30K- CI/IDI/I6038.. dusznueckue

CBOICTBA M HAXOXKJECHHUE B IPUPOJIE.

dortocunTte3. Onruyeckas HU30MEpUi. KOJ’II)LIaTO-HeHHaSI TAaYTOMEPpHUA Ha INPHUMEPE MOJCKYJIbI

TJIFOKO3BI, IPOEKIIUKU Xeyopca, o, B ~aHOMCPBI I''TIOKO3bI.

XVMMHYECKHE CBOMCTBA IUIFOKO3bI: PEAKIMM C YYAaCTUEM CHUPTOBBIX M AJIBJETHIHON TpYIIIL,
CIMPTOBOE U MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue 1nroKko3bl, €€ 3HA4YCHHE B
KU3ZHEJEATEIIbHOCTH OpraHu3Ma.

Jucaxapunsr: caxapo3a, ManbTO3a WU JaKTO3a. BoccranasnuBaromue U
HEBOCCTAHABIUBAIOLIME aucaxapuiel. I'maponus nucaxapunos. HaxoxzaeHune B mpupone u
IPUMEHEHHE.

[Tonucaxapuapl: Kpaxmai, INIMKOT€H M Leiunoio3a. CTpoeHne MakpoMOJeKynl Kpaxmalna,
[JIMKOTEHa W LEeJUTo03bl. Du3nueckue CBOMCTBA KpaxMayla M LEJIH0JI03bl. XHMHUYECKUE
CBOICTBa Kpaxmaja: TMJApOJU3, KauyeCTBEHHAas peakuus C HOJOM. XHMMHUYECKHE CBOMCTBA
LEJUTEOJIO3BL: THPOJIN3, TIOITY4YEeHUE 3(PUPOB LEIITFOIO3BL.

[TonsiTrie 06 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBINA MIENK).

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHMsI BEIIECTB M MX MPEBPALLEHUI: PAaCTBOPUMOCTH

pa3IMYHBIX CIIUPTOB B BOJE, B3aUMOJACHCTBHE 3TAaHOJIA C HATPUEM, OKHUCIIEHHE 3TUIOBOTO

CIUpTa B albJeru] Ha pacKaJ€HHOM MeIHON NPOBOJIOKE; OKHUCIEHHE H3TUJIOBOIO CIHPTa
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JUXPOMATOM Kajusi (BO3MOKHO MCIOJIb30BaHUE BUIEOMATEPHAIOB); KAYECTBEHHBIC PEaKI[UU Ha
ampreruabl (¢ ruapokcuaoM auammuHcepeOpa(l) u  ruapokcumom wmemm(ll)); peaxius
mmnepuHa ¢ ruapokcunoM meau(ll); xumumueckue cBoNCTBa pacTBOpa YKCYCHOM KHCIOTBI;
B3aMMOJICICTBHE pacTBopa TIOKO3bl ¢ ruapokcuaom meau(ll); B3aumonelicTBue kpaxmana c
MOJIOM; peIlleHHe SKCIePUMEHTANBHBIX 3a4a4 1o TemMaMm «Crupthel U ¢eHomnsn. «KapOoHOBBIE
KUACIOTHI. CIIOKHBIE YPUPBD».

A3oTcoepxaiye OpraHudeckue coeJMHeHus

AMUHBI — OpraHudeckue npou3BoaHble ammuaka. Kiaccudukanus aMmuHoB: anudaruyeckue
U apoMaTHUYeCKUe; IEPBUYHbIC, BTOPUUHBIE U TpeTuyHble. CTpoeHue MoJeKyd, oomas popmya,
MU30MEpHs, HOMCHKJIATypa U (U3NICCKUE CBOWCTBA. XHMHUYECKOE CBOWCTBA aM(PaTHUIECKUX
aMUHOB: OCHOBHBIE CBOWMCTBA, QJIKWJIUPOBAHUE, B3aUMOJICHCTBUE TIIEPBUYHBIX aMHUHOB C
a30TucTol Kucaotoi. Conu aJIkuIaMMOHHSL.

AHWINH — TpEeACTaBUTEIb aMMHOB apoMatuuyeckoro psaa. Crpoenue aHuivHa. Bzanmnoe
BIIMSIHUE TPYIIl aTOMOB B MoJieKyje aHwimHa. OCOOEHHOCTH XMMUYECKHX CBOMCTB aHUJIMHA.
KauecTBenHbIe peakiiuy Ha aHUJTKH.

CnocoObl TOoNyueHUs: U TpUMEHeHue anudpatudyeckux amMuHoB. [lomydeHue aHWIMHA U3
HUTpPOOEH30I1a.

AwmwunHokucinotel. Homenknatypa u uzomepus. OTnenbHbIE TMPEICTABUTEIN O @MHUHOKHUCIIOT:

TJIMIINH, aJIaHUH, d)CHI/IJ'IaJ'[aHI/IH, CEpHH, ITIYTaAMHWHOBAsd KHCJIOTA, JIU3WH, IMCTCHH. OnTuyeckas

U3oMEpusd aMHUHOKHCIIOT! D-u_L-amMuHOKHCIIOTBI. DPU3HYECKHE CBOWCTBA AMHHOKHCIIOT.

XUMHUECKUE CBOMCTBa aMMHOKHUCIIOT KaK aM(OTEPHBbIX OpPraHHMYECKHUX COCTUHEHUH, peakius
MOJIMKOHJEHCALlUU, 00pa30BaHKe MENTUIHOM cBsi3u. buonormueckoe 3HadeHHE aMUHOKHUCIIOT.
CuHTe3 ¥ TMJIPOIN3 NENTHIOB.

benku kak nmpupoaHsie noaumepsl. [lepBuuHas, BTOpUUHas U TpETHUYHAsI CTPYKTYypa OEIKOB.
XUMHUECKUE CBOMCTBA OENKOB: THAPOIIU3, IeHATYpallusl, KaUeCTBEHHbIE PEaKIIUU Ha OENKH.

ITonsatne 00 aA30TCOACPKAINX TECTCPOIUKIMYCCKUX COCAMHCHUAX. HI/IDI/IMI/IJII/IHOBI)IC u

IOYPHUHOBBIC OCHOBAHM. HVKJ'ICI/IHOBI)Ie KHCJOTHI. COCTaB, CTPOCHHUE U OouoJoruyeckas POJBb.

DKcrepuMeHTaIbHbIE METO/Ibl U3YUSHHS BEIIECTB M UX MPEBPALICHH: pacTBOpEHHE OEIKOB
B BOJIC; JeHATypauusi OEJKOB INpH HArpeBaHWU; LIBETHbIE pEaKIMM Ha OENIKH; pelIeHue
AKCIIEPUMEHTAJIBHBIX 3a/lad M0 TeMaM «A30TCOoJepKallie OpPraHUYeCKUe COETUHEHHS» HU
«Pacno3HaBaHne OpraHMYECKUX COCTUHEHHI.
BbicokoMoIeKyIsIpHBIEC COCTUHEHHS

OcCHOBHbBIE TOHATUS XHUMHH BBICOKOMOJIEKYJIIDHBIX COEIUHEHHMI: MOHOMEp, IOJUMED,

CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPHU3alUH, CpPeAHssi MojeKkyispHas Macca. OCHOBHBIE
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MCTOJ bl CMHTE3a BHICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/Iﬁ — NOoJHUMEpHU3aluA U IMOJUKOHIACHCAIIHA.

[IpeacTaBiIcHHE O CTEPEOPErYISIPHOCTH M HaAMOJCKYISIPHOM CTPYKTYPE IIOJMMEPOB,

3aBUCHUMOCTh CBOMCTB HNOJUMEPOB OT UX MOJICKYJIAPHOIO U HAAMOJICKYJIAPHOI'O CTPOCHN .

[Tonumepubie maTepuansl. [lnactMaccel (MOMUATHIICH, TOJUIPONWICH, MOJUBUHUIXIOPHI,
MOJIUCTUPOJI, TOJUMETUIIMETAKPUIIAT, MMOJIMKApOOHAThI, MOIMATUIeHTepedTanar). Y Tuam3anus
U repepaboTKa MacTuka.

DOnacToMepbl:  HaTypalbHBIA  KaydyK, CHHTETHYECKHE  Kaydyku (OyTaIueHOBBIH,
XJIOPOTIPEHOBBIN, N30ITPEHOBBIN) U CUIMKOHBI. Pe3uHa.

Bonokna: HaTypasibHble (XJIONOK, IIE€PCTh, IIENK), MCKYCCTBEHHBbIE (BHCKO3a, alETaTHOE
BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIABCaH).

HOJII/IMeDI)I CIICHIHUAJIbHOIO Ha3HA4YCHUA (Ted)JIOH, KEBJIAp, SJCKTPOIIPOBOAANNEC IMOJIMMCEDPHI,

OuopasiiaraeMsle MOJUMEDEI).

OKCIIEpUMEHTAIbHbIE METOJIbl M3Y4YEHUsl BEIIECTB M UX MPEBpAIICHUI: O3HAKOMIIEHHE C
oOpasliaMu TMPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC, Kay4dyKOB; peIICHUE
HKCIIEPUMEHTAJIbHBIX 3a/a4 10 Teme «Pacrno3HaBaHue miacTMacc U BOJIOKOH.

Pacuérnbie 3agaun

Haxoxnenue MonekysasipHON (HOpMyIJIbI OPraHMYECKOTO COEIUHEHUS MO MAacCOBBIM JOJSIM
AJIEMEHTOB, BXOJAIIMX B €r0 COCTaB; HAXOXKJICHUE MOJEKYISIPHOU (OPMYJIbI OPraHUYECKOTO
coeMHEHUs Mo Macce (00BEMY) MPOIYKTOB CrOpaHUs; IO KOJMYECTBY BellecTBa (Macce,
00BEMY) TMPOJNYKTOB pEAKIUU W/WUIM HUCXOIHBIX BEIIECTB; YCTAHOBJICHHE CTPYKTYpPHOM
dbopMyNbl OPraHUYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHMX CBOMCTB HIIM CHOCOOOB
MOJTYYCHHUST; OTIPEIeTICHUE JOTU BbIX0/a TIPOYKTa PEAKIIUU OT TEOPETHIECKH BO3ZMOKHOTO.
Me:xnpeameTHblie CBS3U

Peanuzanus MexXnpeIMETHBIX CBSI3€M MpU HM3ydyeHUHM opraHuuyeckod xumuu B 10 kmacce
OCYIIIECTBIISIETCS Uepe3 HCIONb30BaHHE KaK OOIIUX €CTEeCTBEHHOHAYYHBIX IMOHSATUH, Tak W
MOHSATUH, TPUHATHIX B OTICIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0me ecTecCTBeHHO-HAYYHbIC TIOHATHS: SIBJICHUE, HAYYHBIA (haKT, TUTIOTE3a, TEOPHs, 3aKOH,
aHaNM3, CHUHTe3, Kiaccupukanus, HAOMIOAEHNE, W3MEpPEeHHE, OJKCIEPUMEHT, MOJIEb,
MOJICJIUPOBAHUE.

®dusuKa: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIa, YHEPTETUYECKUN YPOBEHbD,
BEIIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHE BEIIeCTBa, (PU3WYeCKHre BETWYWHBI, €TUHUIIBI

HU3MCPCHUS, CKOPOCTh, SHCPIrud, Macca.
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buonorus: kieTka, opraHu3M, JKocHcTeMa, Ouocdepa, MeTabOIM3M, HACIEJICTBEHHOCTb,
aBTOTPOHBIM W TEeTepOoTPO(HBIN TUN NUTaHUS, OpoKeHHE, (OTOCHHTE3, JbIXaHHE, OENKH,
YTIIEBOJIBI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie KCKOMAeMbIE, TOTUIHBO.

TexHoNOTHsI: MHUIIEBBIE TPOIYKTHI, OCHOBBI PallMOHAIBHOTO THTaHUsS, MOIOIIME CPEIICTBA,

MaTCpHraJIbl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX BOJIOKOH.

11 KJIACC «OBIIASI U HEOPTAHUYECKAS XMW S1» BA3OBbIId YPOBEHD
Teopernyeckne 0CHOBBI XUMHH
XUMHUYECKUH 37IeMEHT. ATOM. SIApo aToMa, H30TOIBL. DIEKTPOHHAS 000I0YKA.
DHepreTUyYecKre YpOBHHM, MOYPOBHU. ATOMHBIC OopOuTany, S-, p-, d-ainementsl. OcoOeHHOCTH
pacripesiesieHus] JIEKTPOHOB 110 OpOUTANISAM B aTOMax 3JIEMEHTOB NEPBbIX YETHIPEX MEPUOJIOB.
OJeKTpoHHas KOH(UTYypaLus aTOMOB.

Ilepnonnueckuii 3akoH u Ilepumonmueckas cucrema Xxumuyeckux daemeHtoB J[. .
MengeneeBa. CBsi3b INepuHOgUYEcKOro 3akoHa M Ilepuognueckod cHUCTEMbl XUMHYECKHX
anemeHToB JI. 1. MeHaeneeBa ¢ COBpEMEHHOW TE€OpUEH CTPOCHMsI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUs CBOMCTB XMMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU IIPOCTHIX U CIIOKHBIX BEILIECTB
[0 TpyNIaM U nepuojam. 3HaueHHe NepPUOANYECKOr0 3aKOHA B Pa3BUTUH HAYKU.

Crpoenue BemiecTBa. XHMHUYEcKas CBsI3b. Buapl XuMudeckol CBs3U (KOBaJIGHTHAs
HEMoJIsIpHasl ¥ TOJIsIpHasi, UOHHAsA, MeTajuindeckas). MexaHu3Mbl 00pa30oBaHUs KOBAJIEHTHOM
XMMHUYECKON CBSA3M (OOMEHHBI M JOHOPHO-aKLEeNnTOpHbI). Bomoponnas cBs3b. BaneHTHOCTD.
DIEeKTPOOTPULIATETLHOCTh. CTENeHb OKUCIICHHUS.

M oHBI: KAaTUOHBI U AaHUOHBI.

BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUSA. 3aKOH ITOCTOSIHCTBA COCTaBa
BeUIeCTBA. THUINBl KPUCTAIIIMYECKMX PEIIETOK. 3aBUCHUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsaTHe 0 nucnepcHbIX cucTeMax. VICTHHHBIE U KOJUTOUAHBIE PACTBOPBI.
MaccoBas 1014 BELIECTBA B PACTBOPE.

Knaccugukanus Heoprannyeckux coeanHeHuil. HoMeHkIaTypa HeOpraHMYecKHX BEILECTB.
I'eneTnyeckas CBA3b HEOPraHWYECKHUX BEIIECTB, IPUHAICKANUX K PA3ITUYHBIM KJIACCAM.

Xumuyeckass peaknus. Kiaccuduxanuss XMMHUYECKHMX peakudid B HEOPraHMYecKoW u
OpPraHMYECKON XMMHUH. 3aKOH COXPaHEHUS MACChl BELIECTB; 3aKOH COXPAHEHUS U IPEBPAICHUS

OHCPTHUHU IMPU XUMHUYICCKUX PCAKIUAX.
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CkopocTh peakuuy, €€ 3aBUCUMOCTh OT pa3lIn4HbIX (PakTopoB. OOpaTHMbIE pEaKLUU.
Xumuyeckoe paBHOBecue. DakTOpbl, BIUAIOIIME HAa COCTOSIHUE XUMHUYECKOIO pPaBHOBECHS.
ITpunnun Jle larense.

OnexkTponuTtnueckass auccounanus. CuibHble M cnabble 31ekTponautbl. Cpela BOAHBIX

pacTBOpPOB BEIIECTB: KHCJasd, HeﬁTpaﬂbHaﬂ, mIcJIo4Hasd. IloHsgTHE O BOAOPOIHOM ITOKA3aTese

(bH) pactBopa. Peaknmm wnoHHOTO OOMeHa. ['MAPOIN3 HEOPTAaHWYECKHX M OPraHUYECKUX

BCIICCTB.

OKHUCIINTEIFHO-BOCCTAHOBHUTEIILHEIC pE€aKuu. [lonsarue 06 QJICKTPOJIN3C pacCIliaBOB U

pacTBOPOB coyici. IIpuMeHeHe IESKTPOJIn3a.

DKCIEpUMEHTAIbHbIE METOIbl H3y4YEHHUs BEIIECTB M MX MPEBPAICHUMA: JIEMOHCTpaIus
tabmui «llepuoanueckas cuctema xumudeckux siaemeHToB .M. MenneneeBa»; u3ydeHHe
MoJieJel KpUCTANIMYECKUX peIIEToK; HaOMIOJeHHe U OMNHCAHHE JAEMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (pa3joKEHHE MEPOKCHAA BOAOPOJAa B MPUCYTCTBHHM KaTald3aTtopa,
OIpENIEIICHUE Cpebl PaCTBOPOB BEILECTB C IIOMOLIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKIIUU
WOHHOTO OOMEHA); MPOBEICHUE MPAKTUYCCKOW padoThl «BiusHUE pa3iaudHbIX (AKTOpPOB Ha

CKOpPOCTb XHUMHYSCKOHN pC€aKuuum».

PacuéTuble 3agaun
Pacu€Tpl M0 ypaBHEHUAM XMMHYECKHX PEAKIMi, B TOM YHCIIE TEPMOXUMHUYECKHUE PACUETHI,

paC‘léTH C UCITOJIB30BAHHUECM IMOHATHA «MAaCCOBasd JOJIA BECIICCTBA.

Heoprannueckasi XuMusi

Hewmeranner. Ilonoxxenne HemeramioB B [leproanyeckoil cucteMe XMMHUYECKUX DJIEMEHTOB
J.. MenneneeBa U 0COOEHHOCTH CTpOeHHs aToMoB. Pu3nyeckue CBONCTBA HEMETAJIIOB.
AnnoTponusi HeMeTaJuIoB (Ha MpuMepe KUCIIopoJia, cepsbl, ocdopa u yriaepoaa).

XWMHYECKHE CBOMCTBA BAXKHEWINIMX HEMETAUIOB (TaJoreHOB, Cephbl, a3zora, ¢ocdopa,
yriaepoga M KpPeMHHUs)) M HMX COCTUHEHWH (OKCHIOB, KHCIOPOACOMEPKAIMUX KHUCIIOT,
BOJIOPOJIHBIX COEIMHEHU).

[TpruMeHeHNEe BaXKHEHIINX HEMETAIUIOB M UX COCTUHEHUH.

Mertamnsl. [lonoxenne meramios B [lepnoandeckoil cucteme xuMuueckux anemenTos [I. .
MenneneeBa. OCOOEHHOCTH CTPOEHHMSI 3JEKTPOHHBIX 000J0ueK aTroMoB MeTamioB. OOmiue
¢u3nueckue cBoicTBa MeTayu10B. CIlaBbl METAJLIOB.

SHCKTpOXI/IMI/I‘-ICCKI/Iﬁ pan HaHp}DKCHI/Iﬁ MCETAJIJIOB.
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XWMHYECKHE CBOWCTBA BaXXHEUIIUX METAUIOB (HATPUM, KalWi, KaJablluid, MAarHUu,
ATIOMUHHM, LIUHK, XPOM, JKE€J€30, MEJIb) U UX COCIMHEHUN.

OO6mue crocoObl moiydeHuss MetawioB. Meramnyprus. Kopposus meramioB. CrnocoObl

3allIMThI OT KOPPO3HH. HpI/IMeHeHI/Ie MCTaJJIOB B 6BITy N TCXHHKCE.

OKcIepUMEHTAIbHbIE METObl U3YUEHHs BEIIECTB U UX MPEBPALICHUN: U3yYEeHUE KOJUIEKIIUU
«MeTamuibl M CIUIaBbI», 00Opa3lOB HEMETANIOB; pEIICHHE HKCIEPUMEHTANbHBIX 337134,
HaOJI0IeHNE W ONHCAaHHWE JEMOHCTPAI[MOHHBIX M JIA0OPATOPHBIX OIBITOB (B3aUMOCHCTBUE
THJIPOKCUA AJIFOMUHMS C PACTBOPAMH KUCIJIOT U LeJI0Uei, KaUeCTBEHHbIE peaKUi Ha KaTHOHbI

METaJlIOB).

Pacyérnble 3a1a4n

PacuéTsl Macchl BeliecTBa Wi 00bEMa ra3oB 10 MU3BECTHOMY KOJIMUYECTBY BEILECTBA, Macce
Wwin 00bEMY OJHOIO M3 YYaCTBYIOIIMX B pEaKIUHM BeIIECTB; pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMHus U )KU3Hb

Ponp xumMum B oOecrieueHUM SKOJIOTMYECKOM, SHEpreTH4ecKoil M MUILEeBOH 0e30MacHOCTH,
pasBUTUN MeIuUUHBL [loHATHE O HaAy4yHBIX METOJAX IIO3HAHMS BEUIECTB M XMMHYECKHX
peaKuuii.

[TpencraBnenust 06 OOMMX HAyYHBIX MPUHIMIIAX MPOMBILIUIEHHOTO MOJYyYEHUS! BaXXHEHIINX
BEIECTB.

YemoBek B MHpEe BEUIECTB M MaTEpPUAIOB: BAXKHEWINNE CTPOUTEIBHBIE MaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepuaibl, KPacKH, CTEKJIO, KE€paMUKa, MaTepHalbl I SJICKTPOHUKH,
HaHOMaTepHalibl, OpraHM4eCKHe U MUHEpaJIbHbIE y10OpEHHUSI.

XuMHUS U 300pOBbE YEIOBEKA: IIPABWJIA HCIOJIB30BAHUSA JIEKAPCTBEHHBIX IIPENApaToB;
npaBuiia 6€30MacHOr0 MCIOJIb30BAaHMSI ITPENapaToB ObITOBOM XUMUH B TOBCETHEBHOM JKU3HU.
MexnpeamMeTHblie CBSI3H

Peanuzanus MeXnpeIMeTHBIX CBsI3el MpU U3ydeHUH 0o0IIeil U HeopraHndeckol XumMuu B 11
KJIacce OCYIIECTBIISIETCS Yepe3 MCI0JIb30BaHHE KaK OOIMX €CTECTBEHHOHAYYHBIX MOHATHI, Tak
U TOHATHUM, SBIAIOIIUXCS CHUCTEMHBIMU I OTIEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO01re ecTeCTBEHHO-HAay4YHbIE MOHATUSA: HAYYHbIN (DaKT, runoresa, 3aKOH, TEOPHs, aHAIU3,
CHHTE3, KJIacCU(pUKAIMs, TNEepUOJUYHOCTh, HAOIIOJACHUE, SKCHEPUMEHT, MOJAEIHUPOBAHHUE,

HU3MCPCHUC, SIBJICHUC.
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®usnka: MmaTepus, JHEprus, Macca, aToM, D3JIEKTPOH, IPOTOH, HEWTPOH, HOH, H30TOI,
pPaJMO0aKTUBHOCTb, MOJIEKYJIA, SHEPIeTUYECKUN YPOBEHb, BEIIECTBO, TEI0, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, (PU3NUECKHUE BEJIMYMHBI U €AUMHUIIBI MX H3MEPEHHSI, CKOPOCTb.

buonorus: xierka, opraHusMm, 3KocucTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMMHBI, OOMEH BELIECTB B OPraHU3Me.

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

TexHOJIOorus: XMMUYECKasl IPOMBIIIJIEHHOCTb, METAJUIYPrus, IPOU3BOJICTBO CTPOUTEIIBHBIX
MaTEpUaOB,  CEJIBCKOXO3SAMCTBEHHOE  IPOM3BOACTBO,  IHINEBas  IPOMBIIUICHHOCTD,
(dapMmarnieBTHUYEeCKass ~ MPOMBIIUIEHHOCTh,  IPOM3BOJICTBO  KOCMETMUYECKMX  IPENaparos,
IIPOU3BOJCTBO KOHCTPYKLIMOHHBIX  MAaTepHuasos, JJIEKTPOHHAs:  IPOMBIIIECHHOCTD,
HAaHOTEXHOJIOTUU.

11 KIIACC «OBIHAA U HEOPI'TAHUYECKASA XUMMU S
YIJIYBJIEHHBINA YPOBEHbD

Teopernyeckne 0CHOBBI XMMHHU

Atom. CocTaB aTOMHBIX si7iep. XUMUYECKUM 31eMeHT. 30Tombl.

KopnyckyJIsipHO-BOJHOBOM _ AyajW3M, JBOMCTBEHHAs MPHPOJA BJICKTPOHA. CTpOGHI/IC

OJICKTPOHHBIX 000JI0Y€EK aTOMOB, KBAaHTOBBLIC 4YHCJA. :‘)HepreTI/I‘leCKI/Ie YPOBHU U TIOAYPOBHH.

Atomuble opOutamu. Krnaccupukaius XMMHYECKHX — 3JIeMEHTOB  (S-,p-,d-,f-amemenTsr).

PacnpeneneHI/Ie OJICKTPOHOB 11O aTOMHBIM Op6I/ITaJ'I$IM; IIPUHIIMII MUHUMYMA DHEPIUH, IPUHITUIT

ITaynmu, npaBuno XyHAA. BHeKTpOHHLIe KOH(i)I/IpraI_II/II/I aTOMOB DJJICMCHTOB IICPBOI0O—

quBépTOFO nepuoaoB B OCHOBHOM H B036y)KI[éHHOM COCTOSIHNU, DSJICKTPOHHBIC KOH(I)I/Il"ypaI_[I/II/I
HOHOB.

IlousTue 00 OHEPruu HOHH3aAIINH, OHEPruu CpoacCTBa K DJJICKTPOHY.

DIIEKTPOOTPULIATENBHOCTb.

Ilepuonuueckuii 3akoH u llepuomgmyeckas cucrema xumudeckux odnemeHros [J[. .
MenneneeBa. CBsi3p TNEPUOAUYECKOrO 3akoHa W IlepHoanyeckoil CUCTEMbl XUMHYECKHUX
AJIEMEHTOB C COBPEMEHHOW TE€OpUEW CTPOCHUS aTOMOB. 3aKOHOMEPHOCTHM MU3MEHEHHUSI CBOMCTB
XUMHYECKHX JJIEMEHTOB M 00pa3yeMbIX WMHU TMPOCTHIX M CIOXKHBIX BEHIECTB MO TPYIIaM U
nepuoaaM. 3HaueHue nepuoanyeckoro 3akona /. 1. Menneneesa.

Xumudeckas CBI3b. BHABI XMMHYECKON CBS3W. KOBAJICHTHAs, HWOHHAS, METaJIMYCCKas.
MexaHnu3mbl 00pa30BaHNs KOBAaJIEHTHOM CBSI3U: OOMEHHBIH M JOHOPHO-AaKLENTOPHBIA. JHEprus
U nnuHa cBs3u. [lonsgpHOCTh, HANIPaBIEHHOCTh U HACBHIIIAEMOCTh KOBAJIEHTHOU CBs3U. KpaTHbie
cBs13U. BogopoaHas cBs3b.

MexMOJEeKyIIpHbIE B3AUMOACHCTBHUS.
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BanieHTHOCTE W BaJIEHTHBIE BO3MOKHOCTH aTOMOB. | MOpuOmM3aliisl aTOMHBIX OpOHTaJIEl.

CBs3b 2JEKTPOHHOM CTPYKTYpPBl MOJEKYJI C MX T€OMETPUYECKHMM CTPOEHHEM (HA IpUMEpe
COEIMHEHUI 3JIEMEHTOB BTOPOT'0 MEPUO/IA).
IIpencraBneHne O  KOMIUIEKCHBIX — coeiMHeHHsAX. (CocraB  KOMIUIEKCHOTO — HOHA:

KOMHHCKCOO6paSOBaTCJIB, JIMTaHAbI. KoopauuanmonHoe ymnciio. HoMeHKIIaTypa KOMINIEKCHBIX

coeMHEHNN. 3HaueHne KOMIUIEKCHBIX coeaqnueHni. [loHgTre 0 KOOPIWHAITMOHHON XNMHUH.

BemectBa MOJIEKYJISIDHOTO M HEMOJIEKYJSIPHOIO CTPO€HHUSA. THUIIBI KPUCTAJUIMYECKHUX
pewEToK (CTPYKTYp) U CBOMCTBA BEILLIECTB.

[Tonsarue o JUCIICPCHBIX CHCTCMAX. HctuaabIC PaCTBOPBLIL. IIpencraBiaeHNE O KOMIOMJIHBIX

pactBopax. CrnocoObl BbIpaKE€HHS KOHLEHTPAllMd pPAacTBOPOB: MaccoBas JO0Js BEIIECTBAa B
pacTBope, MOJISIpHAs ~ KOHILEHTpauus. HacellleHHblE W HEHACBIIEHHBIE  PacTBOPSI,
pactBopuMOcTb. Kpuctamoruapars!.

Knaccugukanus ¥ HOMEHKJIATypa HEOPraHMYECKHUX BEIECTB. TpHUBHAIbHbIE Ha3BaHUA
OTJEJIbHBIX IIPEJICTAaBUTEIEH HEOPraHUYECKUX BELIECTB.

Knaccugukanuss XUMHYECKHX PEaKIfii B HEOPTaHUYECKON M OpPraHWYeCKOW XUMHH. 3aKOH
COXPaHEHHsI MAacChl BEILLECTB; 3aKOH COXPAHEHMS W INPEBPALLEHUS DHEPIHMM NPU XUMHUYECKUX
peakuusx. TemioBsle 3h(PEeKTbl XUMHUUECKUX PeaKLnid.

TepmoxuMHuUeCcKUe YypaBHEHHUS.
CKopocTh XMMHUECKOH peakliny, €€ 3aBUCUMOCTD OT Pa3IMYHbIX (PaKTOPOB.
I'oMoreHHsbIe U reTeporeHHble peakuuy. Karanus u KaTaan3aTopsl.

O6paTI/IMBIe 151 H606paTI/IMHe pcaKkniuu. XHUMHYECKOE paBHOBECHC. KoHcTaHTa XMMHYECKOTO

paBHOBecHs. PakTOPBI, BIUAIOIIHAE Ha IOJOKEHHE XMMHYECKOIO PAaBHOBECHS: TEMIIepaTypa,
JIaBJICHUE U KOHLEHTPALlMU BEIIECTB, y4acTBYOMHKX B peakuuu. [Ipunnumn Jle Hlatense.
OnexkTponuTnyeckass aucconuanusa. CuibHele W cinaOble  »nekTponuthl.  CrTeneHb

AUCCOoHUalu. HoHHOE TIpOM3BEAECHHUE BOJBI. Cpez[a BOAHBIX PACTBOPOB: KHUCJIOTHAaA,

HeWTpanbHasi, menodnas. Bomopoausiil mokasarens (PH) pactBopa. ['uaponus coneid.
Peakiiun monHoro o6mMeHa.

OKHCTUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKucAUTEeNs U
BOCCTaHOBUTENb. [Ipomecchl OKHUCIEHHS W BOCCTAHOBJICHHSA. BakHEHINE OKHUCIUTETH H
BOCCTAHOBUTEIM. METOJ] JJIGKTPOHHOTO OajlaHca. DJIEKTPOJIU3 PACTBOPOB M  PACIUIaBOB
BEIIICCTB.

DOKCHepUMEHTAIbHBIE METOJbl M3y4eHHUS BEHIECTB M WX TNPEBpAlICHHI: pPa3IoKeHUe
MEepPOKCHUIa BOAOPOJA B MPHUCYTCTBUHU KaTaiw3aTopa; MOJENTH KPHUCTAJUIMYECKUX PEIETOK;

NPOBEICHUE pEaKIUi WOHHOTO OOMEHA; OIpEeNeNIeHuEe CpeAbl PAacTBOPOB C  ITOMOIIBIO
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WHAMKATOPOB; U3yYEHHUE BIMSIHUS Pa3IUUYHBIX (PAKTOPOB Ha CKOPOCTh XUMHUECKOW PEaKIUu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.
Heopranuueckasi xumus

[Tonoxxenne HemetaiioB B Ilepuoguueckoil cucteMe XuMmMuueckux sjemeHToB J[. M.
MenneneeBa ¥ OCOOEHHOCTH CTpOEHHS HMX aroMoB. (Du3nueckue CBOMCTBAa HEMETAILIOB.
AJToTponusl HEMETaUIOB (Ha MpUMepe KUCIopoia, cepsl, (hocdopa U yrieposa).

Bonopon. INomydenue, usuveckre M XUMHYECKHE CBOWCTBA: PEAKIHHU C METAUIAMH U

HEMETaJlllaMH, BOCCTAHOBUTCIIBHBIC CBOMCTBA. FI/I,I[pI/II[BI. TonauBHBIE DJIEMEHTEL.

["anorensl. Haxoxknenue B mpupoie, CHocoObl MOTydeHHs, (U3MUYEeCKHEe U XHUMUYECKUE
cBoiicTBa. ['amoreHoBoaopoasl. BaxkHelmume KHUCIOPOACOAEpkKAME COCAUHEHHUSI TaJOr€HOB.
JlaGopaTopHbie U MPOMBIIUIEHHBIE CIIOCOOBI MOTYyYeHUs TaJIoreHoB. [IpruMeHeHne rajoreHoB 1
UX COCIUHEHUH.

Kucnopon, o3on. JlaGopatopHble W NPOMBIIIIEHHBIE CIOCOOBI TMONXYYEHHs] KHCIOPOJA.
Ou3nyeckue M XUMUYECKHE CBOWCTBA M IMPUMEHEHHE KHCIOpoaa HW 030Ha. OKCHIBI |
MIEPOKCHUJIBI.

Cepa. HaxoxaeHnue B npupoje, CrocoObl moy4eHust, Gu3nyecKkue U XUMUYECKHUEe CBONCTBA.
CepoBogopon, cynbduasl. Oxcun cepbi(1V), okcun cepri(VI). CepHuctas u cepHasi KUCIOTHI U
ux cojiu. OCOOEHHOCTH CBOMCTB CepHOM KUCHOTHI. [I[puMeHeHue cepbl U €€ COeTMHEHU.

A3zot. Haxoxnenue B mpupojie, CrocoObl MonydeHus, Gu3nuecKue U XMMHUIECKUEe CBOMCTRA.
AmMMmuak, HUTpUAbL. OKCHUIBI a30Ta. A30TUCTasl U a30THas KUCIOTHI U uX coiu. OCOOEHHOCTH
CBOICTB a30THOI KUCIOTHI. [I[prMeHeHne a30Ta U ero cCoeAMHEHU. A30THBIE YOOPEHHUS.

®ochop. Haxoxnaenue B mpupoae, CHOCOObl TONYYCHHS, (PU3MUECKHE W XHUMUUYECKHE
cBoiictBa. @Dochuaslt u ¢ochun. Oxcunsl dochopa, dochopnas kucmora u e€ comm.

Meradocdhopras u nupodochopHas KUcaoThl, hocdopucras u dochopHOBATHUCTASL KUCIOTHL

[Tpumenenue pochopa u ero coenuneHni. @ochopHbie y100peHHUs.

VYrnepon, HaxoxaeHWe B Tpupoae. AJutoTporHble Moaudukanun. Dusndeckue u
XMMHYECKHE CBOWCTBAa MPOCTBIX BEHIECTB, 00pa3oBaHHBIX yriepoaom. Oxcun yraepoma(ll),
okcun yriuepoma(lV), yrompHas kucinota u €€ coiu. AKTHMBHPOBAHHBIA Yroib, aJcopOuus.

DyIIepeHsl, FDad)CH, YIJICPOAHBIC HaHOTDV6KI/I. HpI/IMCHCHI/Ie IMPOCTBIX BCIICCTB,

00pa30BaHHBIX YIJIEPOJOM, U €0 COEAUHEHUI.

Kpemuuii. Haxoxxnenue B mpupojie, crnocoObl MOIy4deHHs, (QU3NYECKHE M XUMHUYECKHE
cBoiictBa. Okcng kpemMuusA(1V), KpeMHUEBas KUCIIOTA, CUITMKATHI.
[TpumeHeHne kpeMHUS U ero coequHeHui. CTeK0, ero noxy4eHue, BUbl CTEKIA.

[Tonoxxenue MetayyioB B [lepuoanveckoi cucTeMe XUMHUYECKUX AJIEMEHTOB.
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Oco0EHHOCTH CTPOCHUS JIEKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB.

PacnpocmaHeHHe XUMHYCCKHUX IIEMEHTOB-METAIOB B 3€MHOM KOp¢€.

OOume Qusnueckue CBOMCTBa MeTaUIOB. llpuMeHeHHe MeETauioB B OBITY M TEXHHKE.
CrnaBbl METaJIOB.

DNEKTPOXUMHUYECKUI psAll HampsokeHud MetaiioB. OOmiue crnocoObl MOJyYeHUS METaJIOB:
TUAPOMETAJUTYPrisi, TUPOMETAILITYPIHUsl, dJeKTpoMeTautyprus. IloHsTie o Koppo3uu MeTauioB.
Crioco0bI 3a1UTH OT KOPPO3UH.

O6mas xapakrepuctuka wmetauioB |A-rpynmel Ilepuonnyeckoil cUCTEMBl XUMHYECKHX
aneMmeHToB. Hatpuii u kanuii: monydenue, pusnueckue U XMMHUYECKHE CBOMCTBA, MPUMEHEHUE
IPOCTHIX BEIIECTB U UX COETUHEHUH.

O6mas xapakrtepuctuka MeramwioB |IA-rpynnel Ilepnoanueckoil cUCTEMBl XUMHYECKHX
9JIeMEHTOB. MarHuii W Kajbluil: mojydeHue, (QuU3MUeckrue ¢ XUMHYECKHE CBOMWCTBA,
MIPUMEHEHHE TPOCTHIX BEIIECTB U X coequHeHH. JKECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

ANIOMHHHI: TIOTydeHue, (pu3nyecKkrue W XHWMHUYECKHE CBOMCTBA, NPUMEHEHHE IPOCTOTO
BEIIECTBA M €r0 COCOUHEHHWH. AMGOTEpHBIE CBOWCTBA OKCHAA W THAPOKCHIA ATIOMHHUS,
TUAPOKCOKOMILIIEKCHI aTIOMUHUS.

OO6mass xapakTepucThka MeTaiioB mobounblx mnoarpynn (b-rpynm) Ilepuogmueckoit
CUCTEMBbI XUMHUYECKUX 3JIEMEHTOB.

®uznyeckue U XMMUYECKHE CBOWCTBA XpoMma M €ro coeAMHEeHHH. OKCHUIbl U THIPOKCHJIbI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u AUXpOMaThl, UX OKUCIUTEIHHBIE CBOMCTBA.
ITosryuyeHne u npuMeHEHUE XpoMa.

®u3nyeckue M XHUMHYECKHE CBOMCTBA MapraHila M €ro CoeauHeHWi. Baxneinmmue
coenuuenus mapranna(ll), mapranna(lV), mapranna(V1) u mapranma(VIl).

[TepmaHranar Kajuus, €ro OKMCINTENBHBIE CBOKWCTBA.

duznyeckue U XMMHUYECKHE CBOWMCTBA jKe€je3a U ero coequHeHu. OKCUAbI, THIPOKCUIBI U
commm xkene3a(ll) u xeneza(lll). [lomydenne u mpuMeHEeHHE KeTie3a U €ro CILIABOB.

®dusnueckue U XUMMUYECKHE CBOMCTBA MenH U e€ coeauHeHui. [lomydyeHne m npuMeHeHne
MeIU U €€ COCIUHEHUH.

[{unk: monyueHue, GU3NUECKUe U XMMHUYECKHE CBOMCTBA. AM(pOTEpHbIE CBOICTBAa OKCHUIA U
TUAPOKCUIA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [I[prMeHeHune uHKa U ero COeIuHEHUH.

OKCrepuMEHTAIbHBIE METO/Ibl U3yYEHHS BELIECTB U WX MpPEBpaAlleHU: M3ydyeHHe oOpaslioB
HEMETAJJIOB; TOpeHHe cepbl, docopa, jkene3a, MarHus B KUCIIOPOJIE; U3YYEHHE KOJUICKLUU
«Mertanisl U CIUIaBbl»; B3aUMOJEHCTBUE IIEJTOYHBIX M IIETOYHO3EMEIBHBIX METAJIJIOB C BOJON

(BO3MOXXHO HCIIOJIB30BAaHME BHJACOMATEPUAIOB); B3aWMOJCHCTBUE IIMHKA M OJKele3a C
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pacTBOpaMH KUCJIOT W IIEIO0YEH; KaYeCTBEHHbBIC PEAKIIMM HA HEOPTaHUYECKUE aHUOHBI, KAaTUOH
BOJIOPOJIa M KATMOHBI METAJUIOB; B3aMMOJACHCTBUE TUIAPOKCHUIIOB QIIOMHUHMS M IMHKA C
pacTBOpaMM KHUCJIOT M LIEIOYEH; PEIICHUE IKCIEPUMEHTAIBHBIX 3a7a4 10 TeMaM «l aloreHsi»,
«Cepa u e€ coemuHeHUs», «A30T U (ochop W ux coeguHeHUs», «MeETAIIBI TIABHBIX
MOATPYIIT, «MeTalIbl TOOOYHBIX MOATPYIII.
XuMHus U KM3Hb

Ponp xumMuu B 00eCTieueHUN YCTOMYUBOTO Pa3BUTHS YEJIOBEUECTRA.

[ToHsiTHE 0 HAYYHBIX METOJIaX MO3HAHUS U METOJI0JIOTUM HAYYHOT'O UCCIIEA0OBAHUS.

Hay4Hbple TpUHIIUIIEI OPTaHU3aUA XUMHUYECKOTO MTPOU3BOACTBA. [IpOMBITIUIEHHBIE CITIOCOOBI
MOJIYYCHHUS! BaXXHEHIIMX BEHIECTB (HAa NpPHUMEpPE MPOU3BOACTBA aMMHaKa, CEPHON KHCIIOTHI,
MeraHosa). IIpoMeblluieHHBIE CHOCOOBI TOJNIYYEHHS! METAIJIOB M CIUIaBOB. XHMHYECKOE

3arpA3HCHUC OKPY)KaIOHJGfI cpeabl U €ro IOCICACTBHA. HDO6J'I€Ma HeDeDa6OTKI/I OTXO0A0B H

MOOOYHBIX OpoAykToB. Poabp xumMuu B obecrieyeHnu SHGPFGTHHGCKOﬁ 0€30IaCHOCTH.

[lpuHIMOBI «3e1EHON XUMHUI)).

XuMuss W 3J0poBbe UeioBeka. JlekapcTBeHHbIE cpencTBa. [IpaBuia HCIOJIB30BAHUS
JICKApPCTBEHHBIX MPpenapaToB. POk XUMUHU B pa3BUTHH MEIUIIMHEI.

XUMHUs IHIIA: OCHOBHBIE KOMIIOHEHTHI, IUIIEBBIE H00aBKH. Poiab XMMUU B 0OeCIIEUeHHHU
MMUIIEBOH O€30IacHOCTH.

Kocmernueckne u mapdromepHbie cpenactBa. beiToBas xummus. [lpaBmia 0Ge30macHOTO
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MOBCETHEBHOMN KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHalbl (IIEMEHT, OETOH).

Xumus B CEIBCKOM X03siiicTBe. OpraHnuecKiue 1 MUHEPAIbHBIC yI0OpEeHMUS.
COBpCMeHHBIG KOHCTPYKHI/IOHHBIG MaTepI/IaJ'II)I, KpaCKI/I, CTCKIIO, KepaMI/IKa.

Matepuaibl I 3IeKTPOHUKH. HaHOTEXHOJIOTHH.

Pacuérnble 3amaun

Pacuétei: Macchl BemecTBa win 00bEMa Ta30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCe
WM 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEMIECTB; MacChl (00BEMA, KOJWYECTBA
BEIIECTBA) MPOAYKTOB PEaKIMH, €CIM OJIHO M3 BEIIECTB MMEET MpUMecH; Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIH OJHO M3 BEIIECTB JaHO B BUJE pPacTBOpa C
OonpeAe€HHON MacCOBOM JOJIEM PacTBOPEHHOIO BEMIECTBA; MACCOBOM JOJIM W MOJISIPHOM
KOHICHTpAIMK BEIICCTBA B PpacCTBOPEC; AOJM BbIXOAAa HNPO