MUWHHUCTEPCTBO IMPOCBEMIEHUS POCCUMACKOW ®EJTEPAIIN
MunucrepcTBO 00pazoBanus CBepIOBCKOM 001acTH
MYHULUIIAIBHBIN OKpYT BepxoTypckuit

MAOY "IIPOJIETAPCKASA CcolI"

clo, AJM”HM(
’Zﬁ yupemAeine U 20&%’
\,\HH 664000_/7 4

[MPUHATO
Pemennem nemarornyeckoro coBeTa
IIpotoxon Nel ot 28.08.2025 r.

PABOYASI TIPOTPAMMA
(ID 9799950)

yueOHoro npeamera «Xumusi. ba3oBblii ypoBeHb»

115 ooyuaromumxes 10 — 11 kimaccos



NHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XUMHM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOoBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBaeHHblx B DegepalibHOM  rOCYJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konnenuuu mnpemnogaBaHus
y4eOHOro mpenMera «XuMuUs» B 00pa3oBaTelbHBIX opraHu3auusx Poccuiickoit
Qenepanny, peaqu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrpaMMBbl, H
OCHOBHBIX ToNIokeHU «CTpaterud pas3BuTusi BocnuTaHus B Poccuiickoit
Oenepanuu Ha nepuo 1o 2025 roga» (Pacnopsokenne IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OINPEACIICHUIO
oO1mielt cTpareruy 00y4YeHusi, BOCIUTAHUS M Pa3BUTHs 00YUYaIOIIUXCS CPEJICTBAMHU
yueOHoro npeamera «Xumus» s 10—11 kinaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuentyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJeH,
collepKaHMs, Pe3yJIbTaTOB OOy4deHUs W TpeOOBaHMN K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pazoBaTeIbHON  OpraHU3alluM, SIBISETCS HEOThEMJIEMOM YacThl0 UX
oOpazoBaHHOCTH. OHO CIYXKUT 3aBEpIIAIONIMM OSTalloM pealu3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[EJIOCTHOM CHUCTEME XHMHYECKOro o0O0pa3oBaHUs. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJIOTHYeCKd OOOCHOBAaHHOTO OTHONIICHHS K CBOEMY
3I0POBBI0 M TPUPOAHOW cpene. Peammsyercs Xumudeckoe 0Opa3oBaHHe
00yyJaromuxcs Ha YPOBHE CpeHero o0Imero oOpa3oBaHMs CPEACTBAMH y4eOHOTO
npeaMera  «XuMUsS», COJEpKAaHME M IOCTPOEHUE KOTOPOIrO ONpPENEIEHBl B
nporpaMMe MO XUMHUU C y4E€TOM CHenu(PuKd HAyKd XUMUHU, €€ 3HaYeHUs B
MO3HAHUU TPUPOABI U B MaTEpUANbHON KU3HU OOIECTBAa, a TaKXKe C Y4ETOM
o0mMx 1eneil M MPUHIMIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeHero obero oopaszoBanus B Poccuiickoit deneparum.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAayK UIPAaeT OCOOYIO poJib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepUAIBHOU KYJIBTYPHI.
OHa BHOCUT CBOM BKJaJ B (POPMUPOBAHUE PALMOHATBLHOTO HAYYHOTO MBIILICHHUS,
B CO3J]aHHE IEJIOCTHOIO MPEACTABICHUS 00 OKpPY)KAIOIeM MHpE KaK O €JUHCTBE
OpUPOJBl M YEJIOBEKa, KOTopoe (OpMHUPYETCSs B XMMHHU Ha OCHOBE MOHUMAaHMS
BELIECTBEHHOI'0 COCTaBAa OKPY>KAIOIIEr0 MHUPA, OCO3HAHUS B3aMMOCBSI3U MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aMMOJIEUCTBYSI C APYTUMU €CTECTBEHHBIMM HayKaMu, XHMHS CTalia
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIbTYPbI, HEOOXOUMBIM YCIOBUEM YCIEIIHOTO
Tpylla M JKM3HU Kaxaoro wieHa oOmiectBa. CoOBpeMEHHas XHMHUsSI Kak Hayka
co3ujaTeNibHas, KakK Hayka BBICOKMX TEXHOJIOTMM HalpaBlieHa Ha pelIeHUue
MI00ambHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUS YEJIIOBEUYECTBA — ChIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, SKOJIOTUUECKON O€30MacHOCTH U OXPaHbI 3J0POBbSI.

B cooTtBercTBHUM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YUYEeHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOyyaromuxcs, HEOOXOAUMYI0O UM IS  BBIPAOOTKH  MHPOBO33PEHUECKUX
OpPUEHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOIOJDKESHHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CB3aHHBIX HETMIOCPEICTBEHHO C XUMHUEH.

CocraBisitoniuMu ~ TIpeiMeTa  «XHUMHS»  SBIAIOTCS 0a30BbIE  KYpChl —
«Oprannueckass xumus» W «OOmas W HEOPraHWYecKas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUs KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUHW M0 HEOPTAaHUYECKON XUMHUHU (C BKIIOUCHHEM 3HAHUW U3 OOIIEeH XWUMUU) U
opraHnyecko xumuu. @OopMHUpPOBAHHUE JAHHON CUCTEMBl 3HAHUW TIPU W3YUYCHHUH
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3usl
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPHI XUMUHU.

CtpykTypa coaepkaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HeopraHudeckass XuUMus» copmMupoBaHa B MporpamMme IO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YYeHHMIO Y4eOHOro MaTepualia u 0O0YyCIOBJIECHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHW HAa  ONpeneiaEHHBIX
TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOCHUS OPraHUYECKHX
COCMHEHUN, a TaKkkKe Ha YPOBHE CTEPEOXHUMHYECKUX U 3JIEKTPOHHBIX
NpelCcTaBleHuit O CcTpoeHuW BemecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB /IO CIOKHBIX OMOJIOTHYECKH
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHMueckod XUMHM IIOJYYarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs IEpPBOHAYAIHHBIC
NPEJICTABIICHUSI 0 XUMHUYECKOU CBSI3M, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMHUUYECKOU pEeaKIUu.

[log HOBBIM yriOM 3peHUst B mOpeaMeTe «XuMus» 0a30BOTO YpOBHS
paccMaTpuUBaeTCsl M3y4YEHHbIH HAa YpOBHE OCHOBHOIO 0OIIEro oOpa3oBaHus
TEOPETUUYECKU Mareprall W (AKTOJOTHUECKHE CBEJCHHS O BEIIECTBAX W
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTU, B Kypce «OO0mas u HeopraHuyeckas
XUMUSD» OOydYarolUMCsl TMPEIOCTaBIsSETCS BO3MOKHOCTh OCO3HATh 3HAUYCHUE
MEPUOANYECKOrO 3aKOHA C OOIETEOPETUYECKUX M METOAOJOTHUYECKUX IMO3UIIUH,



rNIy0)Xe TMOHATh HUCTOPUYECKOE M3MEHEHHE (YHKIMH 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSAIOMIENH U TPOTHO3UPYIOILIEH.

Envnag cucrema 3HaHMM O BaXXKHEMIIHMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W NPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEAKLIUAX, UX CYLIIHOCTH U
3aKOHOMEPHOCTAX MNpOTeKaHus JAomnojHsercs B Kypcax 10 m 11 kmaccos
AJIEMEHTAMH COJEPKAHUSA, HMMEIOIIMMH KYJIbTYPOJOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TTOHMMAHHMIO B3aUMOCBSI3U XHUMHH C
IpYTMMU HayKaMH, PACKpBIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOU
JEeSTENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBAaXKEHUS K MpOLECcCy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAOT
BBIITYCKHUKY OpPUEHTUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npo0OyiemMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKHM OCMBICIUBATh HMH(OpMaLUI0 U
OPUMEHATh €€ JUIsl TONOJIHEHHWS 3HAHWM, PEIICHUS WHTEIUIEKTyalbHbIX H
AKCIIEPUMEHTATBHBIX MCCIEIOBATEIbCKUX 3a/1ad. B 1eaoM copepkanue yueOHOro
npeamera  «XHUMHS» ~ JAHHOTO  YPOBHS ~ HM3YyYEHHMS  OpPHUEHTUPOBAaHO  Ha
dbopMupoBaHue y 0OO0YyYaIOIIMXCS MHUPOBO33PEHYECKON OCHOBBI JJIsI TOHUMAHHUS
dunocopckux uiel, TakMX Kak: MaTepUabHOE €IMHCTBO HEOPraHMYECKOTO U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, IIO3HABAEMOCTb MPUPOAHBIX SBJICHUH IyTEM OSKCIEPUMEHTA H
pelIeHus] MPOTUBOPEYMI MEXKAy HOBBIMH (aKTaMHM U  TEOPETHUYECKHUMU
NPEANOChUTKAMH, OCO3HAHUE POJIM XMMUU B PEIICHUH SKOJOTHYECKUX MpodieM, a
TakKe mpobsieM cOepexeHUs] IHEPreTHIECKIUX PECYPCOB, CHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTUM U MaTEpHUaOB.

B nnane pemeHus 3agady  BOCHUTAHMS, Pa3BUTUS H  COLMAIMA3ALUU
oOy4Jaromuxcsd MNPUHATHIE MPOTPAMMON IO XHUMHUU TMOJXOJbI K OIPEACICHUIO
colepKaHUs M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalOT (hopmMupoBaHue
YHUBEPCAIBHBIX  Y4YEOHBIX JCHCTBUHM, uMeIONMX 0a30Boe 3HAYCHHUE IS
pPa3TUYHBIX BHJIOB JICSITEIIBHOCTH: peHIeHUs MpoOiieM, TIOUCKa, aHaiu3a u
00paboTku nHGOPMAIIIH, HEOOXOIUMBIX I MPUOOPETEHUS OIbITa TPAKTUIECCKOM
U HCCIIEIOBATEIILCKON NEATENBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IIO3HAHUHU
XUMUHU.

B npaktuke mnpenojaBaHus XHMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs, IPU ONPEACTICHUH
COJIepKATEeJIbHOM XapaKTEPUCTUKH LEJed HU3y4YeHMs MpeaMeTa HalpaBJICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIIMOHHO TMPHU3HAETCS (OPMHUpPOBAHHE OCHOB
XUMHUYECKOM HayKH Kak O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
NEATEIIBHOCTU YEJIO0BEKA M KaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOM KyJbTypbsl. C
METOJIMYECKOM TOYKM 3PEHUSA TaKOW MOAXOJ K ONPEACICHUIO LEJIEW W3Y4YeHUS
IIPEIMETA SIBJISIETCS BIIOJIHE ONPAB/IaHHbIM.



CorynacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJIAMH H3YYEHHs IpeIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBAstOTCA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUM Kak  BaKHeHIen
COCTaBJIIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE S3bIKAa HAyKH, YCBOCHHE M TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHUE NMPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEakiui, HEO0OXOAUMBIX [JIsi TPUOOpETEHUs
YMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SBJICHUH,
UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUECKON 1 MTOBCEIHEBHOM KU3HH;

e pa3BHUTHE YMEHHUU U CIIOCOOOB JCSATEILHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHMHMYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM MpPaBUI
0e301acHOro OOpaIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuMm, conepxaTelibHas XapakTepUCTHKA LeJIell U 3a/ay U3y4eHUs
npeaMeTa B mporpaMMe Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeHero obmiero odpazoBanus. CeroaHs B
NpernojaBaHud  XUMHUKM B OOJNbIIEH  cTermeHW OTHAETCS  MpEeANoYTeHHE
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4deHHs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHUKA 00111€00pa30BaTeIbHON OpraHu3aluy, BIAJCIONIETO HE
HA0OpoM 3HaHUW, a (YHKIMOHAIBLHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHUSIMUA aKTUBHOTO MOJYyYEHUS 3HAHUM W MPUMEHEHUS UX B PEabHOMN KU3HU
JUTSL peHICHUS TPAKTUYECKUX 3a1a4.

B cB3m ¢ STUM mnpu U3y4YEeHUHM TMpeaMeTa «XHUMHS» JOMHUHHUPYIOIIEe
3HaUEHUE MPUOOPETAIOT TaKKE LETN U 3a7a4H, KaK:

azanTamnus 00y4arouxcsl K yCIOBUSIM TUHAMUYHO Pa3BUBAIOILIETOCS MUPA,
dbopMHUpOBaHUE  WHTEUIEKTYallbHO  Pa3BUTOM  JUYHOCTH,  TOTOBOM K
caMOOOpa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEIBHOMY MPUHSITHIO TPAMOTHBIX
pelIeHnid B KOHKPETHBIX KU3HEHHBIX CUTYalLUsIX, CBSI3AHHBIX C BEIIECTBAMU U UX
PUMEHEHHEM;

dbopMupoBanue 'y OOyYarOImIMXCS ~ KJIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHI[M), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE [Ji1 Pa3JIUYHBIX BUIOB
JeSTENHHOCTH: PEIIeHHus MpoOJeM, MOUCKa, aHanu3a U 00paboTku mH(pOpMaIuy,
HEOOXOAMMBIX [JIi TPUOOPETEHHUS OMBITa JACATEIBHOCTH, KOTOpas 3aHUMAET
BAXXHOE MECTO B TMO3HAHWM XHMHUHU, a TakXKe [JIs1 OLEHKH C TO3UILMI
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUAHUS BEIIECTB M XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M Y€JI0BEKa U NPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCs: CIIOCOOHOCTU CaMOCTOSITENIbHO TPUOOPETATh HOBBIE
3HaHUS MO0 XUMHUU B COOTBETCTBHUHU C KMU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BATh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHM JIJIsl TIOUCKA M aHaliu3a y4yeOHOU u
HAYYHO-MIOMYJISIPHOW HHGOPMAIIUA XUMUYECKOTO COAEPKAHUS;

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIINXCS ACCOIMATUBHOTO U JIOTUUECKOTO
MBIIUICHUS, HA0II0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MPU IUIAHUPOBAHUHM M TMPOBEACHUU XUMHUYECKOTO
AKCTIIEPUMEHTA;

BOCIIUTAaHHE Yy OOydarommxcs yOeKIEHHOCTM B TYMaHUCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXHOW pOJM B PEUICHUM TJI00AIbHBIX MPoOJieM
palMOHAILHOTO MPUPOOTIONB30BAHMS, TTOTIOJIHEHHS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHSI TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOAUMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHUS ONbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBJICHUSMU.

B yueOHOM miaHe cpenHero o0OImero oOpa3oBaHUS MPEAMET «XUMHUS
0a30BOr'0 YPOBHSI BXOJUT B COCTaB MpeIMETHOW o0yacTu «EcTecTBeHHO-HAYYHbBIC
IPEIMETHI.

OO61iee 4KcIo0 4acoB, OTBEAEHHBIX JIJISl U3YUYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopazoBanus, coctaBiser 68 yacos: B 10 kmacce — 34 4aca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Heneomto).



COAEPKXAHUE OBYUYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOH XUMHH

[Ipenmer oprannyeckor XUMHUH: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
NOJIyYeHUH HOBBIX BEILECTB M MATE€pUaloOB. TeopHsl CTPOEHHUS OpraHUYEeCKUX
coenunenuil A. M. Bytneposa, e€ ocHOBHbIE MO0XKeHUsA. CTPpYyKTypHbIE (HOPMYJIBI
OpraHMYecKUX BellecTB. [ omoyorus, u3oMepusi. XHUMHUYECKas CBS3b B
OpraHUYECKUX COCAMHEHUSX — OJJMHAPHBIE U KpaTHbIE CBSI3U.

[IpencraBienue o kiaccupuKalud opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTHYecKas) W TPUBUAIbHBIE HAa3BAHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHUYECKUX BELIECTB.

OKCHEepUMEHTAJIbHBIE METOAbl HM3YyYEeHMsI BEIIECTB M WX MPEBPAILLCHMIA:
O3HAaKOMJICHME C O0pa3laMy OpPraHUYeCKHWX BEIIECTB M MaTephajllaMd Ha UX
OCHOBE, MOJICJIMPOBAHHWE MOJIEKYJ] OpPraHMYEeCKHMX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE JEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAILEHUIO0 OPTAHUYECKUX BELIECTB
IpU HarpeBaHuu (TU1aBjieHre, OOyTIIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOCHUE, TOMOJIOTHYECKUH psia. Meran u 3TaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKUEe W XHUMHUYECKHE CBOWCTBA
(peakuuu 3aMelleHUus] U TOPEHHUA), HAXO0XKICHUE B MPUPOAE, MOJYyUYCHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
POCTEHIIINE TPEJACTABUTEIN aJKEHOB: (PU3WYECKUEe W XUMHUYECKHE CBOWCTBA
(peakuuu TUIPUPOBAHHUS, TaJOTCHUPOBAHUS, THUApPATALUU, OKHCICHUS H
NOJIMMEPU3ALIAN ), TOJIyYEHHE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyragueH-1,3: cTpoeHHe, BaKHEHIIIHE
XUMHUYECKUE CBOWCTBA (peakuus nonuMmepusanuu). IlonydeHne CHHTETHYECKOTO
KayuyyKa U PE3HHBI.

AJKUHBL: COCTaB U OCOOEHHOCTU CTPOEHHMSI, TOMOJIOTMYECKUH psifl. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMy TUJPUPOBAHUs, TaJIOT€HUPOBAHUS, TUApaTalUy,
rOpeHus), NOJyYEHUE U IPUMEHEHHE.

Apenbl. benszon: cocraB, cTpoeHue, (U3MUYECKHE U XMMHUYECKHUE CBOWCTBA
(peakuuMy TaJOreHUpPOBAaHUS M HUTPOBAHMS), MOJyYEHHE U NpUMEHeHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue U npumenenue. TOKCUYHOCTD



apeHoB. ['eHeTMdeckas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAIEKAIIMMU K
Pa3IUYHBIM KJIACCAM.

IIpuponHble UCTOYHUKM YII€BOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
HedTanble ra3pl. Hedte m €€ mpoucxoxnenue. CrnocoObl nepepaboTku HedTH:
NEpPEeroHka, KpPEeKUHI (TEPMHUYECKUM, KaTaJuTH4eCKui), mnuponu3. I[IpoaykTel
nepepaboTku He(TH, X MPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJjib U MPOAYKTHI €r0 NepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YUYEHHsI BEIIECTB M HX NPEBPALICHUMN:
O3HaKOMJIEHHE C oOpa3luamMu IUIacTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» u  «Yromap», MoOJeIMpOBaHME  MOJIEKYJ]  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHUE NPAKTUYECKON pabOThl: MOJyUYEHHE ITHUIICHA

Y U3y4YE€HHUE €ro CBOWCTB.

PacuétHrnle 3agaun.

Boluncienuss 1o ypaBHEHHUIO XWUMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJMYECTBAa UCXOJIHOIO BEIIECTBA WJIM MPOJAYKTA PEAKIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIUH ).

Kuciopoaconepskamue opranu4eckKue coeJMHEHHA

[IpenenbHble OQHOATOMHBIE COUPTHL. METAaHOI W D3TAHOJ: CTPOCHHUE,
¢uznueckre W XHMMHUYECKHE CBOWCTBA (pEeakiuu C aKTHUBHBIMH MeTalaMH,
rajoreHoBoJOpOoJaMHu, TOpPEHHE), NpUMEHEHHE. BoOIOpOIHbBIE CBS3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIA U 3TAHOJA Ha OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  CHHUPTHI. JTWUJIEHIVIMKOJAb W  TJUILEPUH: CTPOEHHUE,
¢uznueckre W XUMHYECKHME CBOMCTBAa (B3aMMOJACHCTBHE CO MICJIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlus Ha MHOTOAaTOMHbIE cnHpThl). JleiicTBue Ha
opraHu3M 4yenoeka. [[puMeHeHue rinnepuHa U dTUICHTITUKOJIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts enomna. [Ipumenenue denoa.

Anpnerunpl U kemowusl. Dopmanpieruj, aleTAIbJIETUI: CTPOCHHE,
¢usnyeckue U XMMHYECKHE CBOWCTBA (pEaKLUMU OKUCICHHS U BOCCTAHOBJICHMUS,
KayeCTBEHHBIE PEAKIIMH), I0TyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeEJeNbHbBIE KapOOHOBBIE KHCIOTHL. MypaBbHHAs H
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3NYECKHE U XUMHUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(UKaIim), NoJydyeHue U MpUMEHEHHeE.
CreapuHoBasi U OJIEMHOBAasT KHUCIJIOTHI KakK MPEIACTABUTENN BBICHIUX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE JICHCTBHE.

CnoxHble 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [uaponus
cnoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenne xupos. buonornueckas
POJIb JKAPOB.



VYrneBogel:  cocraB, Kilaccu@uUKauus ~— yrieBojoB  (MOHO-, JH- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCaxapu: OCOOEHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3UYECKME W XUMUYECKHE CBOWCTBa (B3aMMOJEHCTBHUE C
ruapokcugom Meau(ll), oxuciaenne aMMmHuauHbIM pacTBOpoM okcuna cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TIJIIOKO3bl), HaXOXJACHHE B IMPUPOJIE, NMPUMEHEHHE,
ouonorunyeckas poiib. @orocunre3. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnonos3a kak npupoaHsle noaumepsl. CTpoeHHE Kpaxmala U
HesuTono3bl. Pu3nyeckrue W XHMMHUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKlMsl C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHS] BEIIECTB M HX MPEBPALICHUMN:
npoBeJieHre, HaOJII0JIEHUEe W OINKUCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE STaHOJIA
okcugoM Menu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBHE TIJIMIIEPUHA C
ruapokcuom menu(ll)), anpaerunoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHA
cepeopa(l) um ruapoxkcuaom wmemau(ll), B3aumojaelcTBUE Kpaxmajga C HOJOM),
IPOBEJICHNE MPAKTUYECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHrie 3agaun.

Boluncnenuss 1Mo ypaBHEHHUIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEIECTBA MM IPOJYKTAa PEAKIUH 10 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WU MPOJYKTOB PEAKIIUH).

A3oTconepxkaliie OpraHMuecKue COeINHEHNU.

AMUHOKHCIIOTBI Kak amM(oTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHUYECKUE CBOMCTBA AMMHOKHMCIIOT (Ha IpUMEpe IiMLuMHA). bronorumdeckoe
3Ha4eHUE aMUHOKUCIOT. [lenTuasr.

benku kak npuUpoaHBIE BBICOKOMOJIEKYJSApHBIE coenuHeHus. llepBuunas,
BTOpUYHAs M TpPETUYHAs CTPyKTypa OenkoB. XHMMHMUYECKHE CBOMCTBA OEJIKOB:
TUJIPOJIN3, IC€HATypalusl, KAUeCTBEHHBIE PEaKuy Ha OeNIKH.

OKCHEpPUMEHTAIBHBIE METOABl WM3YyYEHHsI BEIIECTB M HUX IPEBPALLCHHIA:
HaOJI0JICHHE U ONUCaHUE JEMOHCTPALMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHHUH, LIBETHBIE PEaKIUN OEIKOB.

BbicoKkoMOJIeKY/ISIDHBIE COeAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIIEHb MOJIUMEPU3ALUH, CPEAHAS MOJICKYJISpPHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHICHCALINS.

OKCHEpUMEHTAIbHBIE METOABl HM3YyYEHHs] BEIIECTB M HUX MPEBPALLCHHIA:
O3HaKOMJIEHHE C 0Opa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IlIacTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKON XMMUU B
10 xyacce OCYLIECTBIIETCS YEpe3 HCIOJIb30BAaHUE KaK OOIIUX ECTECTBEHHO-
HAay4YHBIX ITOHATUH, TaK U IOHATUH, SBIAIOLIUXCS CUCTEMHBIMU ISl OTIAEJIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'0O LIUKIIA.

OO01Me ecTecCTBEHHO-HAYYHBIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, KJIacCU(UKALUA, NEPUOANYHOCTD, HAOJIOJEHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOAEIUPOBAHUE.

®usuka: Marepus, DSHEprus, Macca, aroM, DJJIEKTPOH, MOJEKYyIa,
HHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEUIECTBA, (PM3MUECKHUE BEJIMUMUHBI U €IMHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opraHusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢doTocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbIe, TOILIUBO,
peCypCBl.

TexHonorus: NUILEBbIE MNPOAYKTbI, OCHOBBI PALMOHAJIBHOIO MUTAHUSA,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaTbl, MaTepUAIIbI U3
VCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIAA N HEOPTAHUYECKAS XUMMUSA

Teopernueckue 0CHOBbI XUMHU

XUMUYECKUA dJeMEeHT. AToM. Sapo aroma, H30TOMNBI. JIEKTPOHHAs
000j109Ka. DHEPreTHYECKUE YPOBHHU, MOJAYPOBHU. ATOMHBIE opOuTau, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesieHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnueckuit 3akoH u Ilepronnueckas cucreMa XMUMHUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMHudecknx aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUUYECKHUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TIPOCTBIX W CIOXKHBIX BEHIECTB IO TPyNIaM U TEPUOMAM.
3HaueHUe NEePUOIMUECKOTO 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKass CBsI3b. BHJIbl XUMHYECKOW CBS3HU
(KOBaJIeHTHAasl HEMOJIApHAsl W MOJsIpHAas, MOHHAs, MeTauinueckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). Bopopoanass cBsi3b. BaneHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHus. IOHbI: KaTHOHBI U AHUOHBL.



BemectBa  MOJIEKYISIpHOTO ¥ HEMOJEKYJSPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THUIMbI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKOU PELIETKHU.

[Tondatue o nucnepcHbIx cucteMax. VICTUHHBIE W KOJJIOMAHBIE PaCTBOPBI.
MaccoBas 10Jis1 BEIIeCTBa B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Howmenkiarypa
HEOPraHWYECKUX BEHIECTB. [eHeThueckas CBSI3b HEOPraHUYECKUX BEUIECTB,
MPUHAICKAIMNX K PA3JTUYHBIM KJIACCAM.

Xumunueckas  peakuus. Kimaccupuxanuss  XMMUYECKMX — peakuuii B
HEOPraHWYECKON M OpPraHMYECKONM XUMHH. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMHUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuur. XUMHYECKOe paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTnyeckas auccoranusi. CHiibHBIE U ciadbie d5ekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCTAsl, HEUTpaIbHas, IEIOUYHAS.

OKuUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCMEPUMEHTAIbHBIE METOJIbl M3YUYCHMS BEIIECTB W HMX MPEBpalCHUI:
neMoHcTpanusa Taonui «llepuoandeckas cucrema xuMuueckux siemeHntoB JI. U.
MeHnneneeBay, M3ydeHHE MOJICNIeH KPUCTAJUTMYECKUX PEHIETOK, HAOMIOICHUE U
OMHCaHue AEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3oKeHUE MEePOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalIU3aTOPa, OMPEACIICHNUE CPEIbl pACTBOPOB BEIIESCTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BimsHue pazaudHbix GakTOpoB HA CKOPOCTH
XUMUYECKOU PEaKIIAN».

Pacuérunle 3a1aun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHUX pEaklui, B TOM 4YHUCIE
TEPMOXHMMHYECKUE PaACUEThl, Pacu€Thl C HCMOJB30BAHUEM TIOHSATUS «MaCCOBas
JIOJIS1 BEILIECTBA.

Heoprannueckasi XuMus

Hemetamnel. Ilomoxxenne HemetaiuioB B Ilepuoamyeckor  cucteme
xuMudeckux siaeMmeHToB J[. M. MeHneneeBa U OCOOCHHOCTU CTPOCHHS aTOMOB.
du3nYecKkue CBOMCTBA HEMETAIIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuMepe
KHCIIOpOoAa, cephl, pocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrmepoga M KpeMHHS) W HMX  COCAMHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOJAHBIX COSTUHEHH ).

[IprMeHeHnEe BaXKHENIINX HEMETAIUIOB U UX COEUHECHUM.



Meramisl. llonoxenue meramnoB B Ilepuoguueckoil cucreMe XUMHYECKHUX
sanemenToB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
aToMOB MetauioB. O6mue gusnyeckue cBoiicTBa MeTamioB. CrjiaBbl METAJLJIOB.
DIEKTPOXUMHYECKUI P HANIPSYKEHUH METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAIIOB (HATPUM, Kalluid, KaJIbLIHM,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTMHCHUH.

OO6mue cnocoObl Moay4yeHus: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJIbl M3YUYEHHS BEIIECTB W MX MPEBpaAlCHUI:
U3y4YeHHE KOJUIEKUUU «MeTamisl U CIJIaBb», 00pa3llOB HEMETAJUIOB, pEIICHHE
AKCIIEPUMEHTAIBHBIX 3a/a4, HAOJIOJEHWE U OINUCAHHUE JIEMOHCTPALMOHHBIX H
1a00paTOPHBIX OMBITOB (B3aMMOACHCTBUE THJIPOKCHAA ATIIOMUHHS C PAaCTBOPAMHU
KUCJIOT U LIeJI0Yell, KAYeCTBEHHBIE PEAaKIIMM Ha KATUOHBI METAIIJIOB).

PacuétHrlie 3agaun.

PacuéTthl Macchl BemecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O00BEMY OJHOTO M3 Y4YaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLIUU, €CIIU OJHO
U3 BEIIECTB UMEET MPUMECH.

XuMHUSA U KM3Hb

Ponp xumum B oOecrieueHUH HKOJOTHYECKOM, IHEPreTUUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIMHBI. [IoHSATHE O Hay4YHBIX METO/Iax MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBinenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYCHUS BaXKHEUIIINX BEILLECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTe€puaibl, KpacKd, CTEKIO, KEpaMHKa,
Marepuaibl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEpaJIbHbIC
yno0peHus.

XuMHUsT U 3J0pOBbE YEIIOBEKA: IMpaBUjla HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
IperapaToB, MpaBuia OE30MacCHOTO UCIOJIB30BAHUS MPENapaToB OBITOBOW XUMHH
B IIOBCEJHEBHOM KU3HU.

MexXnpeaMeTHbIE CBA3U.

Peanuzammst  MEXNpeaMETHBIX  CBA3€H TpW  HW3yYeHMH OOmend u
HEOpraHnyeckonm xumuu B 11 kiacce ocymecTBisieTcsl Yepe3 UCIOJIb30BAHUE KaK
oOIUX eCTEeCTBEHHO-HAYYHBIX TOHATHH, TaK W TIOHATHN, SBISIONMUXCS
CHUCTEMHBIMH JIJISI OTAEJBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KilacCuPUKalMs, MEePUOJAUYHOCTb, HAOIIOJACHUE,
3KCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JIEKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOTI, PATHOAKTHBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIICCTBA, (DM3UYECCKUE BEIUYUHBI U SIUHUIIBI UX
WU3MEPEHUS, CKOPOCTb.

buonorusi: knetka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC TIOPOJIBI, TOJIE3HBIC UCKOMAEMbIE, TOILIUBO,
peCypCHl.

TexHoOrusA: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsl, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MAaTEPHAJIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, ITHIICBAS
POMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKHX IPErapaToB, TPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepUAJIOB,
AJICKTPOHHAS MPOMBIIIICHHOCTD, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATEI OCBOEHHMSA ITPOI'PAMMBI 110 XUMHUHU
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3ylbTaTaM OCBOEHUS
oOyyJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusl (JUYHOCTHBIM,
METanpeIMEeTHbIM M NpeaMeTHbiM). HayuHo-mMeToguyeckol OCHOBOM  JjIst
pa3paboTKH TUIAaHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEro
o0pa3oBaHus ABISETCS] CUCTEMHO-JEATEIbHOCTHBINA MOIXO/I.

B cooTBEeTCTBMM C CHUCTEMHO-JEITEIBHOCTHBIM MOJXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJBTATOB OCBOCHUS MpeaMeTa «XUMHUS» Ha YPOBHE CPEIHETO
oO1ero 00pa3oBaHusl BbIJIECICHBI CIEAYIOIINE COCTABIISIONINE:

OCO3HAHUE OOYYAIOIIUMUCSI POCCUMCKON TpaxKAaHCKOW WJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENIBHOCTH U CAMOOTIPEIEIIEHHUIO;

HaJIU4Yre MOTUBAIMK K 00YUYEHUIO;

[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUI JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IECHHOCTEH M UICTOPUUCCKUX TPAJAUIINK 0a30BOM HAYKH XUMHUH;

TOTOBHOCTh M CHOCOOHOCTh OOYYaromMXxcsi PYKOBOJCTBOBAaTHCA B CBOEH
NEATENIbHOCTH LEHHOCTHO-CMBICJOBBIMU yCTAHOBKaMHU, NPUCYIIMMH LIEJIOCTHON
CUCTEME XMMHUYECKOr0 00pa30BaHMUS;

HAJIM4YME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPhl U CIIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTH )KU3HECHHBIC IIJIAHBI.

JIM4HOCTHBIE pEe3yJIbTaThl OCBOCHHS IpeaMeTa «XUMHS» JIOCTUTAIOTCS B
€AMHCTBE Y4YeOHOW M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COUUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPaXKJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAaHMUS, CaMOpAa3BUTUS W HPABCTBEHHOIO CTAaHOBJICHUS JIMYHOCTHU
00y4Jaromuxcs.

JImyHOCTHBIE pPE3yNbTaTBl OCBOCHUS NpEeAMETa «XHUMHUS»  OTPaXKaArOT
c(hOpMHPOBAHHOCTh OIBITA TIO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
0OyYaromMXcs M0 peaqu3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaskIaHCKOr0 BOCIIMTAHUA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAKEHUS K 3aKOHY U MPABOIOPAIKY;

NPEJCTABICHUS] O COLUMAIBHBIX HOPMax W NPaBWIAX MEKINYHOCTHBIX
OTHOIIIEHUU B KOJJICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX U IMO3HABATEIBHBIX 3a7]a4, BHITIOJHCHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHWMAaTh U MPUHUMATh MOTHBBI, HAMEpPEHUS, JIOTHUKY U
apTyMEHTBI JPYTUX MIPHU aHAIN3€ PA3JIMUHBIX BUJIOB YU€OHOU NIESITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY M HAy4YHOMY HAacCJEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIECCY TBOpPUECTBA B OOJACTU TEOPUM U MPAKTHUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOJMIOJCHUN, KPOMOTJIMBBIX  JKCICPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/J1a YYEHBIX U MPAKTHUKOB,;

WHTEpeCca U II03HABATEJIbHBIX MOTHBOB B IMOJYYCHUH U IMOCIEAYIOIIEM
aHajau3e MHQPOpMAIMKU O MEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU,

3) 1IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CITOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3aHHBIC C XUMHUUYCCKUMHU SBICHUSMU,
U MIPUHUMATh OCO3HAHHBIEC PELICHHUS, OPUCHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMA HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHHUE MOCIEICTBUU ATUX
MOCTYTIKOB;

4) popmupoBaHusi KyJbTYPbI 310POBbSI:

MOHMMAaHHUS IIEHHOCTEW 3740pOoBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOJIFO/ICHUST TIpaBUJI OE30I1MacHOr0 OOpaIleHHUsl C BEIIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJOBOU JEATEIBHOCTH;

NOHUMAHHUSI UEHHOCTH MPaBUJI HWHIUBUAYAIBHOIO M  KOJUIEKTUBHOTO
0€30macHOTr0 MOBE/ICHUS B CUTYAIUSAX, YTPOXKAIOIIUX 370POBBIO U KU3HHU JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX NMPUBBIUEK (YMOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KypEeHUS );

5) TPyA0BOr0 BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€0OHO-UCCIEA0BATEIbCKOU
NEATEeNIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM H  JAPYrUX BHJAX
NEeATENbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PEHICHUUM NPAKTUYECKUX 3aaad
COI[MaIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOEro KJjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YyYEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEAMETHBIX 3HAHUN 110 XUMUU;

YBaXXEHUS K TPYY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAWBUIYATbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymieil mpodeccur M peaau3alni COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTENW K XMMHUU, UHTEPECOB U
notpebdHocTel 00111eCTBa;

6) 3K0JIOTMYeCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 1IEJI€CO00PA3HOr0 OTHOIIEHUS K TMPUPOJE, KAaK HCTOYHUKY
CYIIECTBOBAHMS )KU3HU HA 3eMJIE;

MOHUMAaHUS TJIO0ATBHOTO XapakTepa HKOJOTHUYECKUX TPOoOeM, BIIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TIPUPOTHON U COIMATILHON CPEJIbI;

OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BAaHUS JIOCTHXKEHUM XUMHH IS
pelIeHns BOMPOCOB PAIlMOHATBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATHUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYKaroen
IPUPOJHON cpeie, YMEHHS MPOTHO3MPOBATH HEOIArONPHUATHBIE JKOJIOTHYECKHE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHIECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMU B IO3HABATEIbHOW, KOMMYHHMKATUBHOM WU COLMAJIBbHOU
NPAaKTHUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHenMUKH XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(GbopMHUpPOBAaHUN PAIMOHAIIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
NpEJICTaBIICHUsI 00 OKPY’KAIOIIEM MHUpPE KaK O €UHCTBE MPUPOJbLI U YEIOBEKa, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJIeM COXpaHCHHUS
IPUPOTHOTO PABHOBECHS;

yOoexxaéHHoCTH B 0COOOM  3HAYMMOCTH XUMHUU JIJII  COBPEMEHHOM
UUMBWIM3AlMUA: B €€ T'YMaHUCTUYECKOW HAIpPaBIEHHOCTH M BAXKHOW pOJIU B
CO3/IJaHUH HOBOW 0a3bl MaTepUaIbHOM KYJbTYpPbl, PEIICHUHU TJI00aIbHBIX MPoOIIeM
YCTOMYMBOIO PAa3BUTHs YEJIOBEUYECTBA — CHIPHEBOW, DHEPreTUUECKOM, MUIIEBON H
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
YCHENIHOTO TpyJla © SKOJOTUYECKH KOMQOPTHOM JKHU3HH KaXKIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TIOHHMMAaHUsl CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUH OKpPYXAIOLIEro Mupa H
MPOUCXOAIIMX B HEM U3MEHEHU, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKIIFOUEHUS Ha
OCHOBE HAayyHbIX (DaKTOB U MMEIOUIMXCS JAaHHBIX C ULEJIbI0 IOJYyYEHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XMMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peajbHbIX )KU3HEHHBIX CUTYalUsX;

UHTEpECa K MO3HAHUIO U UCCIIEN0BATEIbCKON JEATENbHOCTH;

TOTOBHOCTM W  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAHUN [0 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax NnpodeccrnoHaIbHOM

NEATEIIbHOCTH.
METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yabTaThl OCBOCHUS y4eOHOro mpeameTra «XuUMHUsS» Ha
YpOBHE CpeIHero o01iero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE 1St dbopmupoBaHUs MUPOBO33pECHUS oOyyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHAYyUYHbIE MOHATUS, OTPAXKAIOIIHNE
[EJIOCTHOCTh HAYYHOW KapTUHBI MHUPA H CIHCHUPUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SIBJIICHHUE,
npolecc, cucTeMa, Hay4YHblid (akT, MPUHIUI, THIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0OBAHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JIPYTHE);

yHUBEpCaJIbHbIE y4eOHbIe IEHCTBUA (TO3HaBaTEbHbIC, KOMMYHUKATHUBHEIE,

PETYJIATUBHBIC), o0OecrieunBaIoIINe dbopmupoBaHue (byHKITMOHATBHO M
I'PaMOTHOCTH U COIMAJIBLHOM KOMIIETCHIINH 00YJarOIINXCsl;
CITOCOOHOCTH oOyyJaromuxcs WCIIO0JIh30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yHUBEPCAJIbHBIC YUCOHBIC
JIEUCTBUS B IIO3HABATEIILHOW U COLIMAJIBHOM MPAKTUKE.

MertanpeagMeTHbIE PE3yIbTaThl OTPA)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y49eOHBIMH  TO3HABATCIBHBIMH, KOMMYHHKATUBHBIMH W  PETYJISATHUBHBIMHU
JICUCTBUSIMU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMH No3HABaTeJbHBIMH
JEeHUCTBUSIMMU:

1) 6a3oBbIe JJOrHUYECKHE IEUCTBHUSA:

CaMOCTOSITEILHO  (OPMYNIHMpPOBaTH W aKTyaJlM3UpPOBaTh  MpoOJIeMy,
BCECTOPOHHE €€ pacCMaTPUBATh;

ONPENICNIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABICHHBIMHU LESAMU;

HCTIOJIb30BAaTh MPHU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBIJICJISITh XapAKTEPHbIC MPU3HAKW TOHATHM W yCTAHABIMBATH WX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS JJISI OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBJICHUI;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIacCUPUKAIMU BEIIECTB U
XMMUYECKHUX PEaKIUM;

YCTaHABIUBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3M MEXKIY H3Yy4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE PACCYXJICHHUS (MHAYKTUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBIABIISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B pacCMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHSTHh B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMHUHU CHUMBOJIMYECKUE
(3HAKOBBIE) MOJIEITH, TPEOOPa30BLIBATH MO/ICIIbHBIE MTPECTABICHUS — XUMUYECKU N
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas ¢opMmyJia, ypaBHEHHE XHUMHYECKOUH
peakiuu — TPHU PEIICHUH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKHUX 3aj1ad,
MPUMEHSTh HA3BAHHBIE MOJEIBHBIC MPEICTABICHUS ISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB M3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUSI:

BJIaJIETh OCHOBAMHM METOJ0OB HAay4YHOrO MO3HAHUSA BEUIECTB M XMUMHUYECKHX
pEaKLHnii;

(dbopMyIHpOBaTh LIETU U 33a/1a4U UCCIIEIOBAHUA, UCTIOIh30BaTh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIs1 (DOPMUPOBAHUS TUIMOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHWS M TMPOBEACHUS
YUYEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAONIOAATH 32 XOJI0M
mporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbrar, (HOpMyIupoBaTh
0000111eHHsT ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIEIOBAHMS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OIBIT YYECHUYECKOM HCCEIOBATEILCKOM M IMPOCKTHOU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIICHHS] MPAKTHYECKUX 3a7ady, IPUMEHEHHIO Pa3IUYHbIX
METOJI0B O3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HWCTOYHMKAX WHPoOpManuu (HAy4HO-
NOMyJIApHAsl JUTEpaTypa XUMHUYECKOrO COJIepXkaHus, CIpPaBOYHbIE IOCOOUS,
pecypcbl MHTepHETa), aHanM3upoBaTh WH()OPMAIUIO PA3IUYHBIX BHIOB U (OpM
peACTaBICHUS, KPUTUYECKHU OLICHHUBATh eé JIOCTOBEPHOCTh 151
HENPOTUBOPEYUBOCTb;



(GbOopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh PA3JIMYHBIE METOABI MPHU TIOUCKE H
oroope wuHpOpMaNHMKH, HEOOXOMUMON IJIsi BBINOJHEHHMS YYEeOHBIX 3a1ad
OIPEIEIIEHHOTO TUIIA;

MPUOOPETaTh OIBIT WCIOJIL30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U PA3TMYHBIX IOUCKOBBIX CHUCTEM;

CaMOCTOSITEJILHO  BBIOMpPATh  ONTHMAIBHYIO  (OpMy  TIPEICTaBICHUS
uH(popMalK (CXeMbl, rpauKH, TUarpaMMbl, TaOIUIbI, PUCYHKHU U APYTHE);

UCIIOJIb30BaTh HAYYHBIM $3BIK B KadeCTBE CpPEICTBA TpuU pabore ¢
XUMUYECKOW HWH(POpMAIMCH: TMPUMEHITh MEXKIpPEeIMETHbIC ((PU3NYECKHe W
MaTEMaTUYECKUE) 3HAKH ¥ CUMBOJIBI, (POpMYIIbI, a00pEeBHUATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPeoOpa30oBbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA
HaTJISTHOCTH.

OByajieHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH 1€ HCTBUSIMH

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYIaeMOM TEMBI B XOJC Jajora W/viu
JUCKYCCUH,  BBICKAa3bIBaTh  HWJEH, (QOPMYJIHPOBATH CBOM  NPEIJIOKCHHS
OTHOCHUTEJIPHO BBITIOJTHCHHSI TIPE/IOKEHHOM 3a1a4H;

BBICTYIIaTh C MPE3CHTALMCH PE3yJIbTaTOB ITO3HABATEIBLHON JEATEILHOCTH,
MOJTYYEHHBIX CAMOCTOSITEIILHO UM COBMECTHO CO CBEPCTHUKAMHM TIPH BBIITOJIHCHUH
XUMHUYECKOTO JKCIEPUMEHTAa, MPAKTUYECKONH pabOoThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MpoeKTa U (GOPMYIUPOBATH BBHIBOIBI
o pe3yJibTaTaM NPOBEIEHHBIX HCCIIENOBAHUA MyTEM COTJACOBaHUS TMO3UIMI B
X0J1e 00CYXIeHUSI 1 0OMEHA MHCHUSIMH.

OBy1ajieHUe YHUBEPCATbHBIMHU PEryJSTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITETIbHO TUTAHUPOBATH M OCYIIECTBISTH CBOIO IO3HABATEIBHYIO
NeSTENbHOCTh, OMpenessis €€ Ieau W 3aJadd, KOHTPOJUPOBATH M IO Mepe
HEOOXOJUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  alTOPUTM JEUCTBUH TpH
BBITIOJTHEHWW Y4YeOHBIX M HCCJENOBAaTEeIbCKUX 3a/ad, BHIOMpaTh Haunboee
3 PeKTUBHBIN CMOCOO0 HMX pEIICHHS ¢ Y4ETOM TMOJyYEeHHUS HOBBIX 3HAHHH O
BEIIECTBAX M XUMUYECKHUX PEAKITUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEIHPHOCTA HAa OCHOBE CaMOaHaIn3a
U CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATHI

10 KIJACC

[IpenmeTHbie pe3ynabTaThl OCBOEHHS Kypca «OpraHudeckass XUMUS»
OTpaXaroT:

chopMHUPOBAHHOCTh  MPEACTABICHUM O XUMHYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XHMHUU B TO3HAHUM SIBJICHUM



npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KyJAbTYpbl JIMYHOCTH, €€
(GyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pElICHUS MPAKTUYECKUX 3a7au
1 DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CHCTEMON  XMUMHUYECKMX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XUMUYECKUN DJIEMEHT, aToM, JJIEKTpOHHAas
000J104YKa aTomMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, XUMUYECKAS
CBSI3b, CTPYKTypHas ¢opmyiia (pa3BEpHyTass U COKpalllEHHAs), MOJb, MOJISIpHAs
Macca, MOJSIpHBIM 00BEM, YIJIIEpOJIHBIN CKeyleT, (QyHKIHUOHAIbHAs TpyIIa,
pauKall, U30Mepusi, ©30MEPhbl, TOMOJIOTHUYECKUN DS, TOMOJIOTH, YTJIEBOAOPOIbI,
KHACJIOPO/ W a30TCOJEpKalllue COEIMHEHUsS, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
oprannueckux BemiecTB A. M. BytinepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XUMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXaliue B OCHOBE IMOHMMAaHUS TMPUUYUHHOCTH M CUCTEMHOCTH XHUMHYECKUX
SBJICHUHN, (PAKTOIOTMYECKUE CBEJACHUS O CBOWMCTBAxX, COCTaBe, MOJYyYCHUH U
0€30MacCHOM HCTOJB30BAaHUN BAXKHEUIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOU EeSTEILHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISTH XapaKTEpHBbIE IMPU3HAKU TMOHATHA,
yCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
OMKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUI OPraHUYECKUX COCIMHEHUI;

c(hOpPMHPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHUYECKYIH) CHMBOJUKY IS
COCTaBIICHUS MOJICKYJISIDHBIX H CTPYKTYpPHBIX (pa3BEPHYTOM, COKpPAIIEHHON)
dbopMyn OpraHMYECKMX BEIIECTB MW yPAaBHEHHM XHMHUYECKHX  PEAKIIHH,
M3rOTaBIIMBATh MOJEIN MOJEKYJ OPTraHMYECKHX BEIIECTB /I HILTIOCTPAIMH UX
XUMHUYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHaBIWBATh MPUHAJJICKHOCTh HM3yYEHHBIX
OpraHMYeCKUX BEIIECTB MO0 HX COCTaBY M CTPOCHHIO K OMpPeAeIEHHOMY
KJIacCy/Tpymie COeAMHEHUH (yriaeBOAOPOJbI, KHCIOPOJ U a30TCOAEpIKAIIHe
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJWHEHHUS), [1aBaThb UM HAa3BaHUS II0
cucreMarnueckoil HomeHknatype (IUPAC), a Takke OpUBOAUTH TPUBHUAIBHBIE
HA3BaHUSA OTJEIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOMMUIICH, AlleTHJIEH,
ATWJICHTJINKOJb, TIHIEPUH, (EeHON, (HOpMabIETua, aneTaibJerTul, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KMCJIOTa, OJIEMHOBAas KUCIIOTA, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmal, IeJIT0a03a, TIUIWH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMPEACNATh BHJBI XWMHUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEUIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHUsI MAacChl BELIECTB;

cOPMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpPU30BaTh  COCTaB,  CTPOCHHE,
bu3nuYecKkue U XUMHUYECKHME CBOWCTBA THUIMYHBIX MPEICTABUTENCH pPa3IUUYHBIX
KJIACCOB OPraHWYEeCKHX BEHIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metunOyraauen-1,3, GeH30J, METAaHOJ, JTAaHOJ, STUJICHIJIUKOJb,
[JIMLEPUH, (EHOJI, alleTalbJeruj, MypaBbUHAs U YKCYCHAasl KHUCIIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJYy HUMH ypPaBHEHUSIMH COOTBETCTBYIONIUX XUMHUUYECKUX PEaKIUi C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (HOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Colpbsi  (He(Tb, NTPHUPOAHBIA Ta3, Yroyib), CHOcoObl HUX MepepaboTKu WU
PaKTUYECKOE MPUMEHEHUE MPOAYKTOB MePEePadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA MCXOJHOTO BEIECTBA WJIM MPOAYKTa
peakIuu 10 W3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJJHOTO M3 HCXOIHBIX
BEIIIECTB WJIA MPOAYKTOB PEAKITUH);

c(hOpPMHUPOBAHHOCTh YMEHHMH BIQJETh CHUCTEMOM 3HAHUM 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMHUHU MPU U3YUYEHUU BEIIECTB U
XUMHUYECKUX SIBICHUN (HaOJI0JIeHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJIEITUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJIA TPUHATUS PEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CUTyallusiX, CBS3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUN COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
oCyJIol U J1TabopaTOpHBIM 00O0pYyJAOBaHUEM, a TaKKe IIpaBWja OOpaIICHHS C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHM TUIAHUPOBATH W BBIMOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIPEeBpaIEHUS OPTaHUYECKUX BEIIECTB P HATPEBAHUH, TTOTyICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATypamus OETKOB MPH HArpeBaHWU, IIBETHBIC PEaKIUU OCIKOB) B
COOTBETCTBHHM C TMpaBWJIaMW TEXHUKHA OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U JIA0OPATOPHBIM OOOPYIOBaHHEM, TMPEACTABISTh PE3YIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3ammMcH YpaBHEHHN COOTBETCTBYIOIIUX
peaknuii 1 GOpMyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh yMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMUYECKYIO
uHpOpMaILIMIO, TMOJYy4YaeMyl U3 pPa3HbIX MCTOYHUKOB (CpEeACTBA MAacCOBOM
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
LeJeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXpaHEHHUs] CBOETO 3/I0pPOBbsl M OKPYXKAIOIIEW MPUPOJHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS Ha KUBbIE OPraHMW3Mbl OMNPENEAEHHBIX OPraHHUYECKHUX
BEUIECTB, MoHUMAas cMbici nokazarens [IJIK, mosicHATh Ha mpumepax crnocoObl
YMEHBIICHUs] W MNPEJOTBPALEHUS HX BPEIHOIO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0OyYaromMXCAd C OTPaHUYECHHBIMU BO3MOXXHOCTSIMH 370POBbS: YMEHHE
OPUMEHSTh 3HAaHUSA 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUH;

JUISL  cAenbIX M cl1a0oBUIALIIMX OOyYaroUuXcs: yYMEHHE HCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadueHui JI. Bpaitns mis 3anucu XMMUYECKUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynbTaThl OCBOCGHMsS Kypca «OOImas ¥ HeopraHuveckas
XUMHUS» OTPaKaroT:

c(hOpMUPOBAHHOCTh  TPEACTABICHHM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAyYHON KapTUHBI MHpPA, POJM XUMHU B TO3HAHUU SBJICHUU
npupoabl, B  (OPMHUPOBAHMH  MBIIUICHHS M KYJbTYPhl JIMYHOCTH, €€
(G yHKIIMOHAIPHOU TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIIeHUS MPAKTUYECKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAOIINE TIOHATUS (XUMUUYECKHUU 3JIEMEHT, aToM, HM30Tom, S-, p-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIH O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHAsI, MOHHAsI, METAJUIMYECKAsl, BOJOPOHAS ), KpUCTALIMYECKAs peniéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMWA, PACTBOP, DJICKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMHYECKOW pPEaKIMi, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOopus
BJIEKTPOJIMTHYECKON Aucconumanuu, nepuoanuyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAaHCHUS W MPEBPALICHUS SHEPTUU
IpU XUMHYECKUX PEAKIMIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHI S3BIK XHWMHH,
MHPOBO33PCHUYECKNE 3HAHUS, JISKAIIHE B OCHOBE MOHUMAHUSA MPUYUHHOCTH H
CUCTEMHOCTH XHMHUYCCKHX SBJICHHH, (PAKTOIOTMYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCIMOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTUUYECKON JICATETLHOCTH YEJIOBEKA,;



c(OpMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHBbIE MPU3HAKU MOHATHM,
YCTAHABIMBATh UX B3aMMOCBS3b, UCIIOIb30BaTh COOTBETCTBYIOIIME MOHATUA IIPU
ONMCAaHUY HEOPraHUYECKUX BELIECTB U UX NPEBPALICHUN;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YPAaBHEHUH XHMMHUUYECKHX  pEaKIHi,
cuctematuueckyto HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTAEIbHBIX
HEOpPraHMYECKUX BEIIEeCTB (yrapHbIil ras3, YIJIEKUCIbIA Ta3, aMMUaK, raméHas
U3BECTh, HETAUIEHAs! U3BECTb, IUTHEBAS COJIA, TUPUT U JPYTHE);

c(OpMHPOBAHHOCTh YMEHUHN ONpPENEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHMUYECKUX DJIEMEHTOB B COCAUMHEHUAX PAa3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBs3M (KOBaJICHTHAsl, MOHHAs, METa/NIMYECKasi, BOJOPOHAs) B COCAUHEHUSIX, THI
KPUCTAINTMYECKON PEIETK KOHKPETHOrO BelllecTBa (aTOMHasi, MOJEKYyJspHas,
MOHHAsI, METaJUIMUECKasi), XapaKTep Cpelbl B BOJHBIX PACTBOPaX HEOPraHMYECKUX
COCJIMHECHUM;

c(hOpMHUPOBAHHOCTh YMEHUU yCTaHaBJIMBAaTh IIPUHAJIEKHOCTD
HEOPraHMYECKUX BEIIECTB IO HMX COCTaBy K ONpeNeiIEHHOMY Kiaccy/rpymre
COEIMHEeHUM (IIPOCThIE BEIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH PAaCKpBIBaTh CMBICI MEPUOIUYECKOTO 3aKoHa /.
W. MenneneeBa U AEMOHCTPUPOBATH €T0 CUCTEMATHU3UPYIOILYI0, OOBSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (QYHKIUH;

c(OpPMUPOBAHHOCTh YMEHMH XapaKTepU30BaThb 3JEKTPOHHOE CTPOEHUE
aTOMOB XMMHUYECKUX »dJeMeHTOB 1—4 mnepuonos Ilepnoauyeckoil CUCTEMBI
xumuueckux smeMmeHToB JI. M. MeHneneeBa, MCHoNb3ysl MOHATUSA «S-, p-, d-
JJIIEKTPOHHBIE opoutaimny, «QHEPreTUYECKUE YPOBHU», OOBSCHATH
3aKOHOMEPHOCTH U3MEHEHMS CBOWCTB XMMMUYECKUX JJIEMEHTOB U UX COCIUHEHUH
0 mepuojiam u rpynmam llepuoandeckon cucteMbl XUMUYECKUX 351eMeHTOB /. M.
Menpeneena;

cOpMUPOBAHHOCTh ~YMEHHUH  XapakTepu3oBaTh (ONHCHIBaTh)  0OIIME
XUMHYECKUE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIUYHBIX  KJIACCOB,
IOATBEPKAATH CYLICCTBOBAHME TI'€HETUYECKOM CBSI3M MEXKIYy HEOPraHUYECKUMHU
BEILECTBAMU C ITIOMOIIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUUECKUX PEAKLINN;

c(OpMUPOBAHHOCTh YMEHHs KJIACCU(ULIMPOBATH XUMHUECKHUE PEAKIHH II0
pa3IuYHBIM IpPH3HAKaM (YUCIy M COCTaBy pEarupyrolluX BEIIECTB, TEIUIOBOMY
s deKTy peakiuu, U3MEHEHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 0OpaTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHUH COCTaBJATH YPABHEHUS PEAKIHMM pa3IMYHBIX
TUIIOB, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEaKUUi HOHHOTO OOMEHA, YUUTHIBAS
YCJIOBHS, ITPU KOTOPBIX 3TH PEAKIUU UAYT OO0 KOHLIA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKUX BEIIECTB, pPACIIO3HABATH
OTIBITHBIM ITyTEM WOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHMYCCKHUX
BEIIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH pacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBHTEJIBHBIX PEAKIIUH IMOCPEICTBOM COCTaBJICHHUS 3JEKTPOHHOTO OallaHca
ATUX PEaKLUM;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pPEaKIUK OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUICCKOTO PABHOBECHS
B 3aBUCUMOCTH OT BHEIIHeTo Bo3aekcTBus (nmpuniun Jle [llatense);

c(hOpPMHPOBAHHOCTh YMECHUH XapaKTEPH30BaTh XUMHUYCCKHUE TIPOIECCHI,
JeKaIe B OCHOBE MPOMBINIJICHHOTO TOJYYCHHUS CEPHOM KHCIIOTBI, aMMHaka, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
AKOJIOTHYECKUX MPOOJIeMax XMMHYECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TNPOBOAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TIOHSITHSI «MaccoBasi JIOJI BEIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH TIa30B
IpY XUMHUYECKHUX PEaKIMsIX, MacChl BEIIECTBA MM 00bEMA ra30B IO W3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MJIU O00BEMY OJHOTO W3 yYaCTBYIOIIUX B PEAKIIHH
BEIIECTB, TEIUIOBOrO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHMSI MACCHI
BEIIECTB, MPEBPAICHUS U COXPAaHEHUS YPHEPTUU;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
nocyJoi 1 J1TabopaTOpHBIM OOOPYJOBaHMEM, a TaKKe MpaBuiia OOpaleHus: C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSIMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB,;

c(hOpPMHPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJIHATh XUMUYECKHMA
HKCIIEPUMEHT (Pa3oXKEeHUE MEePOKCHAa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpeabl PACTBOPOB BEIIECTB C TOMOIIbIO YHUBEPCAIBHOTO
WHANKATOPA, BIMSHHUE PA3THUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIInd,
peaknuu MOHHOTO OOMEHa, Ka4eCTBEHHBIE pPEaKIMu Ha CcyibdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, HA KAaTUOH aMMOHHUS, PEIICHUE IKCICPUMEHTATBHBIX 3a/1a4 IO
temaM «Metamie» U «HemeTannbsl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIlleHNH C BEIIECTBAMU M JTaOOPATOPHBIM 00OPYIOBAHHEM,
NPENICTABIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEeHTa B (OpMe 3amucH
YPaBHEHHI COOTBETCTBYIONINX PEAKIMA ¥ (OPMYyIHPOBATH BBIBOJIBI HA OCHOBE
ATUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh yMEHUN KPUTHYECKH AaHAIM3UPOBATH XUMUYECKYIO
UHPOPMAIINIO, TIONyYaeMyH U3 pa3HBIX MCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKAIK, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo TMOBEJAEHUST B OBITY W TPYJIOBOM JAESATEIBHOCTH B LENAX
COXpaHEHHUs] CBOETO 3/I0pPOBbsl M OKPYXKAIOIIEW MPUPOJHON Cpelbl, 0CO3HABATH
OMacCHOCTh BO3ICHCTBHS Ha KMBBbIE OPTaHU3MbI ONPEICTEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazatenss [IJIK, mosicHATh Ha mnpumepax CrnocoObl YMEHBIICHHUS U
PEAOTBPAILICHHS UX BPEIHOTO BO3JICUCTBUSI HA OPraHU3M YEJIOBEKA;

JUIs 00y4YaroIIMXCsl ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSIMH 3]I0POBBS: YMEHUE
NPUMEHATh 3HaHMS OO0 OCHOBHBIX JIOCTYIHBIX METOJaX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUN;

JUISL CJIETIBIX W CHA0OBUIAIIUX OOYYAIOIIUXCA: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadueHui JI. Bpaitns mis 3anucu XMMHUYECKUX

dbopmyu.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
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Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
Pasnea 1. Teopernueckne 0CHOBbI OPraHU4eCKOi XUMHUH
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOEHHS OPTaHUYECKUX COeTMHEHUH A. 3
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33 VYrnesozapl 3 2




Hroro no pazneny

13
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Hroro no pazueny 3
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoThI padoTsbI
pecypcsbl
ITpeqMeT opraHMYecKON XUMHH, €€
1 P P 1 https://m.edso0.ru/9184b457
BO3HMKHOBEHHUE, Pa3BUTHE U 3HAUCHHE
Teopust cTpoeHHs] OpraHu4eCcKUX
2 coequHennit A. M. bytneposa, eé 1 https://m.edsoo.ru/4c74baa7
OCHOBHBIE MTOJIOKEHUS
[Ipencrasienue o Kiaccuukauu
OpPraHMYECKUX BEIIECTB.
3 Homenkiarypa (cucremaTudeckas) u 1 https://m.edsoo.ru/d32178fb
TPUBHUAJIbHBIC HA3BAHUS
OpPraHHYECKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOCHUE,
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MPEACTABUTENMN AIIKEHOB
[Ipaktuyeckas padora Ne 1.
8 «ITomydeHnue dTUIEHA U U3YYECHHUE €TO 1 1 https://m.edsoo.ru/d6c45517

CBOUCTBY




Ankanuensl. byraauen-1,3 u
MeTunoyTanuen-1,3. Tlomyuenue
CUHTETUYECKOTO KayuyKa U PE3UHBI

https://m.edsoo.ru/437{83fa

10

AJIKHHBI: COCTaB U OCOOEHHOCTH
CTPOCHHMS, TOMOJIOTHICCKHUIA PSiL.
AneTuiieH — NnpoCTenInn
MIPEJICTAaBUTENb ATKHHOB

https://m.edsoo.ru/f25dffed

11

Brrurciienus no ypaBHEHUIO
XUMHYECKON peaKkiuu

https://m.edsoo.ru/498fe87b

12

ApeHbl: 6€H30J1 ¥ TOTYOJL
TOKCUYHOCTH apEHOB

https://m.edsoo0.ru/589d3ddd

13

I'eneTnveckas CBsI3b yIII€BOJOPOIOB,
MPUHAVISKAINUX K PA3TUIHBIM
KJaccaM

https://m.edsoo.ru/bad8c664

14

[IpupoaHbIe NCTOYHUKHU
YIIIEBOJOPOIOB: IPUPOIHBIN T'a3 U
MonyTHbIE He(PTsIHBIC Ta3bl, HEPTH U
MPOAYKTHI €€ mepepaboTKu

https://m.edso0.ru/397¢2d83

15

[IpupoaHbie HICTOYHUKU
yTIEBOJAOPOAOB: MPUPOIHBIN a3 u
MOMyTHBIE He(TAHBIE ra3bl, HEPTh U
MPOIYKTHI €€ mepepaboTKu

https://m.edsoo.ru/51fade52

16

KontpomnbHas pabota no pazneny
«YTIEeBOJOPOIBDY

https://m.edsoo.ru/1b2bcldd

17

Hpe}:[eJ'ILHLIe OAHOATOMHBIC CIIMPTHI:
MCTaHOJ U 3TaHOJI. BOI[OpOI[HaH CBA3b

https://m.edsoo.ru/c21487¢3

18

MHoroaToMHEbI€ CIIUPTHI:
OTUJICHTJIMKOJIb U TJIMLHCPUH

https://m.edsoo.ru/816435c8




19

@DeHOoII: CTPOEHUE MOJIEKYJIbI,
¢u3nvecKrne 1 XUMHUYECKHIE CBOMCTBA,
IIpUMEHEHNE

https://m.edsoo.ru/5126bc5e

20

Anpaerupl: GopMaIbaeTUI U
areTanpaerug. Anerod

https://m.edsoo.ru/e34544ec

21

OHOOCHOBHBIE TIPE/ICTbHbBIE
KapOOHOBBIE KMCIIOTHI: MypaBbUHAs U
YKCyCHas

https://m.edsoo.ru/b4el183c2

22

[IpakTueckas padota Ne 2.
«CBolicTBa pacTBOpa YKCyCHOU
KHUCIIOTBI»

https://m.eds00.ru/6¢86242¢

23

CreaprHOBasi M OJICMHOBAsA KUCIIOTHI,
KaK MpeACTaBUTEIN BBICIINX
KapOOHOBBIX KHCIIOT

https://m.edsoo.ru/fe622475

24

MpbLta Kak COJTH BBICIIUX KapOOHOBBIX
KHCJIOT, MX MOIOIIIee IEHCTBHE

https://m.edsoo.ru/c1685d61

25

Crnoxuble 3(hUpbl KaK MPOU3BOIHBIC
KapOOHOBBIX KUCHOT. ['uaponus
CIIOKHBIX 2(QUPOB

https://m.edsoo.ru/fbb68558

26

Kupsl: runponan3, npuMeHeHue,
Ouooruueckas poib KUPOB

https://m.edsoo.ru/399f1cal

27

VYTIeBoIbl: COCTaB, KiIacCU(pUKAITHSI.
Baxwuerimme npeacraBuTenu:
TII0K03a, PPyKTO3a, caxapos3a

https://m.edsoo0.1ru/3¢527eb8

28

KanMaH n OCJII0JIO3a KaK
MMPHUPOAHBIC ITOJIUMCPBI

https://m.edsoo.ru/d3aelc63

29

KonrtpomnsHast pabota no pasueiny
«Kucnopoaconepxaine

https://m.edsoo.ru/16634947




OpPTaHUYECKUE COCTUHEHUS/
Bcepoccuiickas nmpoepodHas pabota

30

OO01as xapakTepucTUKa
a30TCOAEPIKAIUX OPTaHUYECKUX
coeauHeHuit / Beepoccuiickas
IpoBepouHas paborta

https://m.edsoo.ru/d543{4c6

31

AMWHEBI: METHIAMWH W aHUJINH

https://m.edsoo.ru/649533ea

32

AMHMHOKHUCIIOTHI Kak aMm(pOTepHbIE
OpTraHWYECKUE COSAMHEHUS, UX
ouosiornyeckoe 3HaueHue. IlenTuan.
benku xak npupoaHbIe
BBICOKOMOJICKYJIIPHBIE COCTMHECHUSI

https://m.edso00.ru/54732128

33

OCHOBHBIC TTIOHATHUS XUMHHI
BBICOKOMOJICKYJIAPHBIX CoeI[I/IHeHI/Iﬁ

https://m.edsoo.ru/cec68ba7

34

OCHOBHBIC METOJbI CHHTE3a
BBICOKOMOJICKYJISAPHBIX COCHHHCHHﬁ.
HHaCTMaCCLI, Kay4yKH, BOJIOKHA

https://m.edsoo.ru/46729785

OBIIEE KOJIJMYECTBO YACOB I10
I[TPOTPAMME
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11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHusl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

XUMUYECKUM DIIEMEHT. ATOM.
DneKTpoHHas KOH(PUTYpAIIHs aTOMOB

https://m.edsoo.ru/d276bd7b

[Tepuonnueckuii 3aKOH 1
[Tepuoanueckasi cucTeMa XUMHYECKUX
anemenToB JI. . Menaeneera, ux cBA3b
C COBPEMEHHOM TEOpHUEH CTPOSHUS
aTOMOB

https://m.edsoo.ru/143e2df7

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XAMHYECKHX DJIEMEHTOB U UX
COCIMHEHHH TI0 TPYIIIIaM U MTEPUOJIaM.
3HaYCHHE MMEPUOJNIECCKOTO 3aKOHA
CHUCTEMBI XUMHUUYECKHUX 3J1eMeHTOB [[. 1.
MenpeneeBa B pa3BUTHH HAYKH

https://m.edsoo.ru/9a519a98

CrtpoeHue BelecTBa. XUMUYECKast
CBsI3b, €€ BHUJIBI, MEXaHU3MBI
00pa3oBaHM KOBAJICHTHOM CBSI3H.
Bonoponnas cBs3b

https://m.edsoo.ru/11edbb&f

BaneHTHOCTD.
DneKTpooTpuLaTeabHOCTh. CTENneHb
OKHCIIEHUs. BemecTsa MOJIEKYISIPHOTO
Y HEMOJIEKYJISIPHOTO CTPOEHUS

https://m.edsoo.ru/1c7e4ba9

Ilonsatue o AUCTICPCHBIX CUCTCMaAX.
HcTuHHBIE U KOJJIOMIHBIE pacTBOPBLI.

https://m.edsoo.ru/f615e37b




MaccoBas 107151 BELIECTBa B PacTBOpE

Knaccugukanus 1 HOMEHKIATypa
HEOPraHUYEeCKUX COCJAMHCHUM.
I'eHeTnveckas CBS3b HEOPraHUYECKUX
BEILIECTB, PA3JIMYHBIX KIIACCOB

https://m.edsoo.ru/bbflfc12

Knaccugukanus XuMHUECKUX peakui
B HEOPTaHWUYECKOW U OPraHUYECKON
XUMHUH. 3aKOH COXPAaHEHHS MacChl
BEILIECTB; 3aKOH COXPAaHEHHUS U
MIPEBPALIEHUS SDHEPTUN ITPU
XUMUYECKHAX PEAKIUAX

https://m.edsoo.ru/737884fd

CxopocTts peakiuu. OOpaTumbie
peakiuu. XMMHYECKOE paBHOBECHE

https://m.edsoo.ru/1677{4be

10

[Ipaktrueckas padora Ne 1. «Bnusiaue
pa3IMYHbIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON peakinm»

https://m.edsoo.ru/e63271f2

11

DNEKTPOIUTHYECKAS TUCCOIHAITHS.
[ToHsATHE O BOJOPOJHOM TOKa3aTeIie
(pH) pactBopa. Peakiiuu nonHoro
oOmeHa. ['Mapou3 OpraHuuecKux u
HEOPTraHUYECKUX BEIICCTB

https://m.edsoo.ru/3234384a

12

OKuCIUTENbHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 snexTponnze
pacIuiaBoB U PacTBOPOB COJIEN

https://m.edsoo.ru/d19df513

13

KontpomnbHast pabota no pasneny
«Teopernyeckne OCHOBBI XUMHUH»

https://m.edsoo.ru/42a9681d

14

MeTaHHLI, HX ITOJIOXKCHHUE B
Hepno;mqecxoﬁ CUCTEME XUMHNYCCKHUX

https://m.edsoo.ru/3a6bf2a9




anemeHToB J[. . MeneneeBa u
0COOEHHOCTH CTPOSHHSI AaTOMOB.
OO0mue dpuznyecKkue CBOMCTBA
METaJJIOB

15

CruiaBbl METAJIOB.
DNEeKTPOXUMHUECKUN Psijl HANlPsDKEHUH
METaJUIOB

https://m.edsoo.ru/9cb465ac

16

XHWMHUYECKHE CBOMCTBA BAJKHEHUIIINX
METaJIOB (HaTpHil, KaJui, KaJlbLUH,
MarHuii, aJlOMUHUIN) U UX COeTUHEHUI

https://m.edsoo.ru/4e8bc6fd

17

XHWMHUYECKHE CBOMCTBA XpOMa, MEAU U
UX COCIMHEHNH

https://m.eds00.ru/2393964e¢

18

XuMHdecKre CBOMCTBA IMHKA, JKele3a
U UX COCOUHEHUN

https://m.edso00.ru/2e9896¢ea

19

[IpakTuueckas padora Ne 2. "Pemenne
AKCIIEPUMEHTAJIBHBIX 3aja4 M0 TeME
«Metamib»"

https://m.edsoo.ru/41538b94

20

Hemerannel, uX monaoxkeHue B
[Tepuonuueckoil cucteMe XUMUYECKUX
anemenToB /. 1. MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

https://m.edsoo.ru/d14bd5a6

21

dusnyecKre CBOMCTBA HEMETAIIOB.
AnnoTpomnusi HeMeTaIoB (Ha MpUMepe
KHcnopoja, cepsl, pochopa u
yriepoja)

https://m.edsoo.ru/41a8514f

22

XHUMHUYECKHE CBOMCTBA raJIOTCHOB,
Cephl U UX COCTMHEHU

https://m.edsoo.ru/e6735ca4

23

XuMHYeCKHE CBOWCTBA a30Ta, (hocdopa

https://m.edsoo.ru/e359a2eb




U UX COeOUHEHUU

24

XUMHUYECKUE CBOMCTBA yIJIEPO/Ia,
KPECMHUA U UX COGIII/IHGHI/Iﬁ

https://m.edsoo.ru/ef3a5687

25

[IpuMeHeHne Ba)XKHEMIINX HEMETAUIOB
U UX COCIMHEHUU

https://m.edsoo.ru/e232a911

26

O00011IeHIE U CUCTEMATH3alUs 3HAHUI
no teMe «HemeTamnsy. Beraucnenms
110 ypaBHeHI/ISIM XUMHUYCCKUX peaKuHﬁ
nu TepMOXI/IMI/I‘—IeCKI/Ie paC‘-IéTI)I

https://m.edsoo.ru/539f71b8

27

[IpakTueckas padota Ne 3. «Pemenne
AKCTIEPUMEHTABHBIX 3a71a4 110 TeMe
"Hemertamnsl"»

https://m.edsoo.ru/d93381a5

28

KontponbHas padoTa mo remMam
«Metamael» 1 «HeMmeTauien)

https://m.edsoo.ru/842abce9

29

Heopranudeckue u opraHndecKue
KHCIOTHL. Heoprannyeckue u
OpPTraHUYeCKHUEe OCHOBAHUS

https://m.edsoo.ru/d9ddcc76

30

AMoTepHbIe HEOpraHu4ecKHue u
OpraHUYECKUEe COCTUHEHHUSI.
I'enetnyeckas CBsI3b HEOPraHUYECKUX U
OpPraHHYECKUX BEIIECTB

https://m.edsoo.ru/9c4d7afd

31

Pone xuMuu B o0ecIieueHuH
JKOJIOTUYECKOW, SJHEPIreTUUECKON U
MUIIEBOM 0€30MacHOCTH, Pa3BUTHHU
MEIUILTUHEI

https://m.edso00.1u/9173971d

32

[IpencraBnenus 06 oOMMX HAYUHBIX
MPUHLUIAX TPOMBIIIIIEHHOTO
MOJTyYeHHS BaKHEUIIINX BEILIECTB

https://m.edsoo.ru/bcal 6d6f




33

UYenosek B MUpE BELIECTB U
MaTepHUaoB

https://m.edsoo.ru/7ccc2b22

34

XHMHMA U 310POBbE YEIIOBEKA

https://m.edsoo.ru/e992867a

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsieMble MpeMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHET0 0011Iero 00pa3oBaHus

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHUH

1.1

CpopMUpPOBAHHOCTh MPEJCTABIECHUNA O XHUMHYECKOM COCTaBJISIONIEH
€CTECTBCHHOHAYYHOW KapTHUHBI MHpA, POJIM XUMHUM B TIO3HAHUU
SBJICHUN TIPUPOABI, B (POPMHUPOBAHWUU MBIIUICHUS U KYJIBTYPhI
TUYHOCTH, €€ (PYHKIMOHATBHOM TPAMOTHOCTH, HEOOXOAMMOW st
pelieHusT TPAKTUYECKUX 3a7a4 U IKOJIOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3/I0POBBIO U MIPUPOTHON cperie

1.2

Bnagenue cucremMoll XUMHUYECKUX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIAT AFOIITNE TIOHSATHUS (Momekya, BAJICHTHOCTH,
AIEKTPOOTPHUIIATEIHHOCTh, CTEMEHb OKHCIICHHS, XHUMHYECKasi CBS3b,
MOJIb, MOJIIpHAsi Macca, MOJIAPHBIA OOBEM, YTIJIEpOAHBIN CKeNerT,
dbyHKIMOHANbHAS ~ Tpyldma,  pagudkail,  H30Mepus,  HM30MEpHI,
TOMOJIOTHUECKUN psil, TOMOJIOTH, YTJIEBOJIOPOMbI, KHCIOPOA- |
a30TCOJepXKAIIUe COECOUHEHHs, OMOJOrMYeCKd AaKTHBHBIE BEIIECTBA
(yrneBompl, KUpPHI, OCNKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (Teopus
XMMHUYECKOI0 CTpOeHHs opranuyeckux BemiectB A.M. Bbytneposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMUH, (DaKTOIOrHYECcKUe
CBEICHMSI O CBOMCTBaX, COCTaBe, IOJYyYEeHHH U OE30MacHOM
UCIOJIb30BAHUU  BAXHEWMIIUX HEOPraHMYeCKUX ¢  OpPraHu4ecKHX

BCIICCTB B 6LITy n HpaKTHqCCKOﬁ JACATCIIBHOCTH YCII0OBCKa

1.3

ChopMupoBaHHOCTh YMEHHI BBISBIATH XapaKTepHbIE MPU3HAKU
NOHSTHUM,  yCTaHaBIMBaTh WX  B3aUMOCBS3b,  HCIIOJIb30BAThH
COOTBETCTBYIOIIME TMOHSATHS MPH ONUCAHUU COCTaBa, CTPOCHHS H

npeBpameHI/Iﬁ OpraHUYCCKUX COeIUHEHUI

1.4

c(OPMHPOBAHHOCTh YMEHHMH HCIOJIB30BATH XMMUYECKYIO CHMBOJIUKY
JUIL COCTaBJIEHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpaléHHON) ((GOopMya OpraHMYECKHUX BELIECTB U  ypaBHEHHH
XMMHMYECKHX PEeaKLUi, U3rOTaBIUBAaTh MOJIEIN MOJIEKYJT OPraHUYEeCKUX
BEUIECTB Ul WIIKOCTPALUU UX XMMHUYECKOTO U NPOCTPAaHCTBEHHOI'O

CTPOCHUS




1.5

ChopmupoBaHHOCTE ~ YMEHUH  yCTaHABIMBATh  MPUHAICKHOCTH
HN3YUYCHHBIX OPraHMYCCKHUX BCHICCTB IO HMX COCTAaBy MU CTPOCHUIO K
onpenenéHHOMY Kiaccy (rpynmne) CcoeAuHeHHH  (yIJIeBOJIOPOJIbI,
KUCJIOPO M a30TCOAEPIKAINe COEAWHEHHsI, BBICOKOMOJIEKYJISIPHbIC
COGI[I/IHGHI/UI), JaBaThb UM Ha3BaHUs 10 CHUCTEMAaTUYECKOU

Homenkiatype (IUPAC)

1.5

ChopMHupoBaHHOCTh YMEHHS OTPEICIATh BUIABl XUMUYCCKON CBS3H B

OpPraHUYECKUX COEAUHEHUSIX (OJMHApHBIE U KpAaTHbIE)

1.6

ChopMHpOBaHHOCTh yYMEHHS NPUMEHATH: IIOJOXKEHUS TEOpHUH
CTpoeHHsl opraHuyeckux BemectB A.M. BytnepoBa mis oObscHeHus
3aBUCHMOCTH CBOWMCTB BEHIECTB OT MX COCTaBa M CTPOEHHUS; 3aKOH

COXPAaHCHUS MAaCChbl BEIIECTB

YrieBoopobl. Kucnoponconepxkamne u azoTcoepKanme

OpTraHN4YCCKUC COCIUHCHU . BI;ICOKOMOJ'ICKy.]'I?IpHI)Ie COCAUHECHUA

2.1

CpopMUpPOBAHHOCT, YMEHHH MPUBOIUTH TPHUBHAIBHBIC Ha3BaHUS
OTJETBHBIX OPTaHWYECKHX BEIIECTB (PTHIJICH, MPOIMICH, alleTHIICH,
STUJICHTJIUKOJb, TJHIEPUH, (EeHoma, GopMalbIeru, areTalbIerusl,
MypaBbHUHAs KHUCJIOTA, YKCYCHas KHCJIOTa, OJICMHOBAas KHUCJIOTA,
CTeapuHOBasi KHCJIOTa, TJIOKO3a, (PYKTO3a, KpaxMmaj, IeJUTI0I03a,

TJTUITUH )

2.2

ChopMUpPOBAaHHOCT, yMEHUN XapaKTEPH30BaTh COCTaB, CTPOCHWE,
du3nYecKue M XUMHUYECKHE CBOWCTBA THIHYHBIX IPEICTaBUTEIICH
pPa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, JTHIICH,
NpOINWIICH, aleTwieH, Oyraauen-1,3, merunOyramuen-1,3, OeH30:7,
METaHOJI, TAHOJ, 3TUJICHIJIMKOJb, TJIMIEPHH, (EHOJ, aleTalbICTh]I,
MypaBbHHAass M YKCYCHas KHCJOTBI, TJIFOKO3a, Kpaxmall, IeJUIijI03a,

aMUHOYKCYCHasl KUCJIOTa)

23

CQ)OpMHpOBaHHOCTL YMCHUA WIUIIOCTPUPOBATH I'CHCTHUYCCKYHO CBS3b
MCKAY THUIITMYHBIMHA npeaACTaBUTCIIAAMUA Pa3IIMYHbIX KJI1aCCOB
OpTraHN4YCCKUX BCUICCTB YPABHCHUAMHN COOTBCTCTBYIOIIUX XUMHWYCCKUX

peaKIuii C UCIIONIB30BAHUEM CTPYKTYPHBIX (hOpMyIT

2.4

ChopMupoBaHHOCTB YMEHUS XapaKTepu30BaTh UCTOYHUKHU
YTIAEBOJOPOAHOTO ChIPbsl (HEPTh, MPUPOIHBIN ra3, yroib), CIOCOObI UX

nepepa60TKH U NPAKTHYCCKOC MTPUMECHCHUC ITPOJAYKTOB nepepa60TI<H

XUMHS U )KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOaX HAYUYHOT'O IMMO3HAHHA, UCIIOJIB3YCMbIX B XUMUHN IIPU U3YUCHHUU




BEIIECTB U XUMHUYECKUX sBJIEHUU (HAOIIOJEHUE, U3MEpEHue,
HKCIIEPUMEHT, MOJICJIUPOBAHUE), UCII0JIb30BaTh CHUCTEMHBIE
XUMUYECKUE 3HAHMUS JUIsl TPUHATUS PEUICHUH B  KOHKPETHBIX

JKU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C BEIICCTBAMU U UX IIPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE YMEHHI COONIIOJIaTh TIPAaBWJIA  ITOJIB30BAHUS
XUMHUYECKOH TOCYIOH M JaOOpaTOpPHBIM OOOpYIOBAaHHEM, a TaKKe
npaBWiia OOpaIIeHUsI C BEIIECTBAMU B COOTBETCTBHH C WHCTPYKIIUSIMHU

11O BBIIIOJTHCHHUIO J'Ia60paTOpHI)IX XUMHUYECCKHUX OIIbITOB

33

CdopMUpOBaHHOCTh YMEHHI IJIAHUPOBATH M BBIMOIHATH XUMUYECKUN
SKCTIEPUMEHT (TPEBPAIEHUsI OPraHUYECKUX BEIIECTB ITPU HArPEBAHUH,
NIOJTyYeHHE STUJICHA W M3yYeHHE er0 CBOWCTB, KAYECTBEHHBIC PEaKIUH
OpraHMYECKHUX BEILECTB, JeHaTypauus OelKOB IIpU HarpeBaHUH,
HOBCTHBIC PCAKIIUU 6CJ'IKOB) B COOTBCTCTBHMU C IIpaBHUJIaMHU TCXHUKHU
0e30macHOCTH TNpU OOpalleHHH C BEHIECTBAMU U JIaOOPaTOPHBIM
o0opyI0BaHNEM; NPEACTABIATh pe3yJIbTaThI XUMHUYECKOTr 0
JKCIIEpUMEHTa B (OpMe 3alucu YpPaBHEHHH COOTBETCTBYIOLIUX

peakmuii 1 GOpMyIMPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YyJIbTATOB

3.4

ChopmrpoBaHHOCT YMEHUI MPOBOAUTH BHIYUCIEHUS 110 XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEIIECTBA WM
IPOAYKTa peaklly 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO

U3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIUH)

3.5

CdopMupoBaHHOCTH YMEHU U KPUTHYECKHU AHAJIU3UPOBATH
XUMHUYECKYI0 HHGOpMAIUIO, IMOIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB

(cpenctBa maccoBoii nHpopManuu, cetb IHTepHET U 1pyrue)

3.6

ChopmupoBaHHOCTE yMEHHMH COOMIOAATh MpaBUiIa SKOJIOTHYECKU
1eJ1ecCO00pa3HOro TMOBEIEHUsI B OBITY U TPYIOBOW NEATEIBHOCTH B
LENSIX COXPAaHEHHUS CBOErO 3J0POBbS M OKpYXKAIOIIEH MPUPOTHOM
Cpelbl, OCO3HABAaTh OMACHOCTh BO3JICHCTBUS HA JKUBBIE OpPTaHU3MBI
onpeAeNnEéHHBIX OPraHUYECKUX BELIECTB, MOHMMAas CMBICI MOKa3aTels
[NAK (mpenenbHO AOMYyCTUMOM  KOHIEHTpPALMHU), TMOSCHATH Ha
npuMepax CrocoObl YMEHBIICHHS U TMPEAOTBPALIEHUS UX BPEIHOTO

BO3JCHCTBUA Ha OpraHusM 4€JIOBCKA

11 KIJACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
0o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus




pe3yJibTaTa

1

TeopeTnueckrue OCHOBbI XUMUHU

1.1

Bnagenne cuCTEMOM XMMHMYECKMX 3HAaHUW, KOTOpas BKJIKOYAECT:
OCHOBOIOJIATAIOIINE  TOHATHS  (XMMHUYECKUW  DJIEMEHT,  aTOM,
3JIEKTPOHHAs1 000JI0UKa aToMa, S-, p-, d-3JIEKTPOHHBIE OPOUTATIN AaTOMOB,
WOH, MOJIEKyJa, BAaJICHTHOCTb, AJIEKTPOOTPHUIIATEILHOCTh, CTEIEHb
OKHUCJICHHSI, XUMHUYECKas CBs3b, MOJIb, MOJISIPHAsE Macca, MOJISIPHBIN
00BbEM, KpUCTAJUIMUECKasl pEUIETKa, THUIIBI XHMUYECKUX peaKuui
(OKHCIIUTENBHO-BOCCTAHOBUTENBHBIE, 9K30- M JHIOTEPMHYECKHE,
peakiuuu HOHHOTO oOMeHa), pacTBOp, 3JIEKTPOJUTHI, HEIJIEKTPOIHUTHI,
JICKTPOIUTAYECKAS ~ JTUCCOLMAIINSA, OKUCIHUTENh, BOCCTAHOBUTEIb,
CKOPOCTh XMMHYECKOW pEeaKliu, XMMHUECKOE PaBHOBECUE); TEOPUHU U
3aKOHBI (TEOpHUs AIIEKTPOJUTHYECKON auccormamnmu, llepuognueckuii
3akoH [[.1. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKUH SI3bIK XUMUH, (PaKTOJIOTUIECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, TMOJIYYEeHHH U O€30TaCHOM HCIOJB30BAHUN BAKHEHIIINX
HEOPraHMYEeCKUX BEIIECTB B OBITY M TPAKTHYECKON AEATEIHHOCTH

YCIO0BCKa

1.2

ChopmHupoBaHHOCTh yMEHHUH BBISBJISATH XapaKTEpHbIE MPHU3HAKU U
B3aMMOCBSI3b W3YUYEHHBIX TMOHATHI, HPUMEHATH COOTBETCTBYIOLIUE
HNOHSTHUSI TIPU OMNHCAHMM CTPOCHHSI U CBOMCTB HEOPraHHMYECKUX
BEUIECTB W HMX MPEBpAIICHUN; BBIABIATH B3aWMOCBSI3b XMMHUYECKUX
3HAHUH c MOHSTUSIMU u MPEJICTaBICHUSIMHU JIPyTHUX

€CTCCTBECHHOHAYYHBIX IIPEAMCTOB

1.3

BJ'Ia,Z[eHI/Ie OCHOBHBIMHM MC€TOAaMHW HAYYHOI'O IIO3HAHUA BEIICCTB H
XUMHYECKHX SBJICHUH (Ha6J'IIOI[eHI/IC, HN3MCPEHUC, OKCIICPUMCHT,

MOJCIIUPOBAHNE)

1.4

C@OpMHpOBaHHOCTL YMGHI/Iﬁ OonpeaAcCiiTb BAaJICHTHOCTb M CTCIICHb
OKHUCJICHUA XHUMHUYCCKUX OJJICMCHTOB B COCIMHCHUAX PaA3JIMYHOIO
cocCTaBa, BUJ XHUMHYECKOU CBiA3HU (KOBaJICHTHaH, HOHHas,
MCTAJIIMYCCKasd, BO,Z[OpOI[HaSI) B COCOMHCHUAX, THUIL KpI/ICTaHHH‘leCKOﬁ
peH_IéTKI/I KOHKPETHOT'O BCIICCTBA (aTOMHaH, MOIJICKYJIIpHAasA, WOHHAas,

MeTaJ’IJ’II/I‘IeCKaH)

1.5

Cq)OpMI/IpOBaHHOCTL YMeHI/Iﬁ OIIPECACIIATE XapaKTEp CpCAbl B BOJHBIX

pacTBOpaxX HCOPraHNICCKUX COEIMHEHUIMI

1.6

Cq)OpMI/IpOBaHHOCTL YMCHHA KJIaCCI/I(bI/II_II/IPOBaTB XUMHUYCCKUC
pCaknuu Mo pas3IMYHbIM IIpHU3HAKaAM (‘{I/ICJ'Iy " COCTaBy pCarupyromux

BCIICCTB, TCIIJIOBOMY 3(1)(1)CKTy pCakuuu, HN3MCHCHUIO CTEIleHeM




OKHMCJICHUA 9JICMCHTOB, O6paTI/IMOCTI/I pCaKkuunu, y4aCTuro

KaTanm3aTropa)

1.7

ChopmupoBaHHOCTH YMEHUW  COCTABJISITH  ypaBHEHUS  PEaKIUil
pa3IMYHBIX THUIIOB, TOJIHBIE M COKPAIIEHHBIE YPAaBHEHHUS PEAKLIHI
MOHHOTO OOMEHA, YUUTHIBAs YCIOBUS, IPU KOTOPHIX 3TH PEAKIIUU UAYT

JO KOHIIa

1.8

ChopmupoBaHHOCTh YMEHUI MPOBOJUTEH PEAKIIUH, MOATBEPIKIAIONTNE
KAQUECTBECHHBIM  COCTAB  PA3JIMYHBIX HEOPraHWYECKUX  BEUIECTB,
pacrno3HaBaTh OMNBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPTaHMYECKUX BEIIECTB

1.9

CpopMUpPOBAaHHOCTh YMEHUN PACKPBIBATH CYIIHOCTH OKHCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX peakuui MOCPEACTBOM COCTaBJICHUS

AJIEKTPOHHOI0 OajlaHca 3TUX peaKlni

1.10

CpopMUpPOBAaHHOCT, yMEHUW OOBACHITH 3aBUCHUMOCTH CKOPOCTH

XUMHUYECKON PEeaKIMK OT pa3IudHbIX (PakTOpOB

1.11

CpopMUpPOBAaHHOCT, YMEHUU  OOBICHATH  XapakTep CMEHICHUs
XUMUYECKOTO PAaBHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO BO3ICHCTBUS

(mpuaIMn Jle [latenbe)

OO0mras m HeopraHUYecKass XUMUs

2.1

CdopMUpOBaHHOCT, YMEHHUH pacKpbiBaTh cMbica [lepuogumdeckoro
3aKoHa J.N. Meunneneena u JIEMOHCTPUPOBATH €ero
CUCTEeMATU3UPYIOUIYI0,  OOBSICHUTEIbHYIO M  MPOTHOCTHYECKYIO

byHKIUHA

2.2

CdopMHUPOBAHHOCTh YMEHUM XapaKTEPU30BaTh FIEKTPOHHOE CTPOCHUE
aTOMOB XHMMMYECKUX 3JieMeHTOB |1—4 mnepuonoB Ilepuoanueckoi
cUCTeMbl xuMu4eckux oanemeHTtoB J[[.M. MenneneeBa, HCIONb3ys
MOHATUSA  «S-, p-, d-dTEKTPOHHBICE OpPOUTATNY, «IHEPrEeTUUYCCKUE
YpOBHU»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOWCTB
XUMHUYECKHUX DJIEMEHTOB M HUX COCAMHEHHMH MO MepHojaM M rpymmam

[Tepuronuueckoit cucrembl Xumudeckux sneMenToB 1.1, MenneneeBa
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ChopmupoBaHHOCTh yMEHHMH XapaKTepHU30BaTh (OMUCHIBATH) OOIIUE
XMMHUYECKHE CBOICTBA HEOPraHMUECKUX BEIIECTB Pa3IMYHbIX KIACCOB,
MONTBEPXKIATh  CYIIECTBOBAHHWE TE€HETHYECKOH  CBSI3U  MEXIY
HEOPraHMYECKMMHU  BEUIECTBAMH  C  TOMOMIbIO  ypaBHEHUH

COOTBCTCTBYHOIIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.4

C(I)OpMI/IpOB AHHOCTDb YMCHI/Iﬁ YCTaHaBJIMNBATb MNPUHAIIC)KHOCTD

HCOPTaHNUYCCKUX BCIHICCTB IO HX COCTABY K OHpCI[CJ'IéHHOMy KJIaCcCy




(rpynme) coeaAMHEHUH (IMPOCTHIE BELIECTBA — METAJIbl U HEMETAJLIbI,

OKCH/JIbl, OCHOBAHUSI, KUCIIOTBI, aM(OTEPHBIEC TUPOKCHUIBI, COJIH)

2.5

ChopMupOBaHHOCTh YMEHUN HCIIOJIB30BaTh XMMUYECKYI0 CHUMBOJIUKY
JUIL  COCTaBlieHHsI (OpPMYN BEIIECTB M ypPAaBHEHHH XUMHUYECKUX
peakuuii, cuctemarnueckyto HomeHkiarypy (IUPAC) u TpuBuaibHble
Ha3BaHMs OTJENbHBIX HEOPraHWYECKUX BeulecTB (yrapHblil ras,
YIJEKUCbI ra3, aMMMakK, raméHas W3BeCTb, Heraui€éHasi H3BECTb,

MUTHEBAs COJIa, MTUPUT U JPYTHUE)

2.6

ChopmupoBaHHOCTh YMEHMH XapaKTepHU30BaTh (ONMUCHIBATH) OOILIME
XMMHUYECKHE CBOICTBA HEOPraHMUECKUX BEIECTB Pa3IMYHbIX KJIACCOB,
NOJATBEPXKJaTh  CYLIECTBOBAHHWE  TE€HETUYECKOM  CBSI3U  MEXIY
HEOPraHMYeCKMMH  BEUIeCTBAMM  C  IIOMOIIbIO  ypaBHEHUU

COOTBETCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

CdopMUpOBaHHOCTh YMEHUH TUTAHUPOBATH U BBITIOHITH XUMHUYECKUN
IKCIIEPUMEHT (pa3JIOKCHHE TICPOKCHAA BOAOPOJa B MPHUCYTCTBUU
KaTaJn3aropa, ONpeJesieHHe CPeIbl PacTBOPOB BEUIECTB C MOMOIIBIO
YHUBEPCAJIBHOTO HWHAMKATOpa, BIUSHUE pPa3INYHBIX (AKTOPOB Ha
CKOPOCTh ~XHMHYECKOH peakIy, peaknud HOHHOro oOMeHa,
Ka4eCTBEHHBIC PEAKIIMU Ha Ccysb(dar-, KapOOHAT- U XJIOPHUI-aHUOHBI, Ha
KaTHOH aMMOHUS, pEIICHHE SKCIEPUMEHTAIBHBIX 33aJad 10 TeMaM
«Metamnbl» u «HemeTramasl»y) B COOTBETCTBHU C NPAaBUJIAMH TEXHUKU
0e30macHOCTH TpH OOpAIIEeHWH C BEIIeCTBAaMU H  JaOOpaTOPHBIM
000pyI0BaHUEM; MPEICTABIISATh pe3ybTaThl XUMHAYECKOTO
JKCIepUMeHTa B (OpME 3alMUCH YPaBHEHUH COOTBETCTBYIOIIUX

peakuuii u GopMyJIMPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YyJIbTAaTOB

2.8

CdopmupoBaHHOCTh yMEHHUI cOONIOAAaTh MpaBuiIa MOJb30BAHUS
XMMHUYECKONH TOCYyAOH M JIabopaTOpHBIM O0OpYIOBaHUEM, a TaKkKe
npaBuiia 0OpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU

I10 BBIIIOJTHCHHIO J'Ia60paTOpHI>IX XHUMHNUYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCTH ~ yMEHHH  XapaKTepHU30BaTb  XUMHUYECKUE
MPOLIECCH, JIEKAIME B OCHOBE MPOMBIIIIEHHOTO MOJIYYEHHUS CEpHOM
KHUCJIOTHI, aMMHaKa, a Takke cPOPMHUPOBAHHOCTH MPEACTaBICHHUI 00
OoOIIMX HAy4YHbIX TMPHUHIMIAX MW  DKOJOTHYECKHX MpodiieMax

XUMHUYCCKOI'0 IMPpOU3BOJACTBA

XUMHS U )KU3Hb. PacuéTrl

3.1

CdopmupoBaHHOCTh TPEICTABICHUNH O XHMHUYECKOW COCTaBISIOLIEH

CCTGCTBGHHOHaquOﬁ KapTuUHbBl MHpa, POJIM XHMHUU B T[IO3HAHHUU




SABIICHUH TNPUPOJBI, B (POPMUPOBAHMHM MBIIUICHUS U KYJIbTYpHI
JIUYHOCTH, €€ (YHKIMOHATBHONH TPaMOTHOCTH, HEOOXOIUMOW Jyis
pelIeHHs] MPaKTUYECKUX 3a7ad U DKOJOTMYECKH OOOCHOBAHHOIO

OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOTHOM cpesie

3.2

CdhopMupoBaHHOCTB YMEHUH KPUTHYECKH aHaJIM3UPOBATh
XUMHYECKYI0 HH(OpMaIuio, MOJy4yaeMyl W3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBO KOMMYHUKalUK, ceTb IHTEpHET U Ipyrue)

3.3

CpopMUpPOBAHHOCT, YMEHUH COONIOAATh TIPABHJIA DKOJOTHYECKH
1eJ1eCO00pa3HOro0 TMOBEAEHUS B OBITY M TPYAOBOH NESATENIBHOCTH B
LEIAX COXPAHEHMS CBOETO 3JI0POBbS M OKPYKAIOMIEH NPUPOIHON

cpebl

3.4

Oco3HaBaTh OMACHOCTb BO3JICUCTBHSI HAa JKUBBIE OPTaHU3MBI
ONpeAeIEHHBIX BEIIECTB, TOHUMAas cMbica nokazarens [1/IK, moscHsaTe
Ha TIpuMepax CrocoObl YMEHBIICHHUS] U MPEJOTBPAIEHUS UX BPEIHOTO

BOS}IGﬁCTBI/IH Ha OpraHuiM 4€JI0BCKa

3.5

CdopMupoBaHHOCTH YMEHUI MPOBOANTH BBIYMCIICHUS c
WCIIOJIb30BAHNEM MOHSATHS «MaccoBas JOJs BEIIeCTBAa B PacTBOPE»,
O0OBEMHBIX OTHOLIEHUH Ta30B MPU XHMHUYECKUX PEAKIHUSIX, MacChl
BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00BEMY OJHOrO0 M3 YYacTBYIOIIMX B pPEaKIMU BEIECTB,
TeroBoro 3¢ @dekra peakuy Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl

BCIICCTB, MPEBPAIICHUA U COXPAaHCHNA SHCPIrun




IPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUsA

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

[Ipenmer opraHnveckod XUMHM: €€ BO3HUKHOBEHHWE, Pa3BUTHE M 3HAYCHUE B
MOJyYEHUM HOBBIX BEHIECTB M MAaTepHaoB. Teopusi CTPOCHUS OpPraHUYECKUX

coequHeHnit A.M. ByTtiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (QOpMyJbl OpraHMdyeckux BemiecTB. [‘omonorus, wusomepus.
XHUMH4YECKasi CBSI3b B OPraHUYECKUX COCOUHEHUSAX — OJWHApPHBIE U KpAaTHBIC

cBs3u. [IpencraBiienne o kmaccupukanuy OpraHnIeCKUX BEIIECTB

1.3

Homenknarypa opraHuueckux COEIMHEHUN (CHCTeMaTHuyecKas) U TPUBUAJIbHbBIE

Ha3BaHMS BaKHEHIITNIX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCUICCTB

YraeBoaopoibt

2.1

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUN psisi. MeTaH U 3TaH — MPOCTEUIINE
MPE/ICTaBUTENIM alKaHOB: (PU3MYEeCKHMEe M XUMHUYECKHE CBOWCTBA (peakiuu

3aMelleHusl U TOPEHUs ), HaXOXKACHHUE B IIPUPOJIE, MTOTYUYCHHE U TPUMEHEHNE

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHH psi. DTWIEH W TPOMUIEH —
MPOCTEHIINE MPEICTAaBUTENN AIKEHOB: (U3MYECKHe M XUMHUYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHUSA, TaJOTEHUPOBAHUS, TUApPATAUH, OKHUCICHUS W

MOJIMMEPU3AIHH ), TOJTyUYeHHE U IPUMEHEHNE
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Ankanuenbsl: Oytamuen-1,3 u wmetunOyramueH-1,3: cTpoeHHE, BaKHEHIIHE
XUMUYECKHE CBOMCTBA (peakuus mojuMmepusanuu). [lomydeHne CHHTETHYECKOTro

Kay4dyKa U Pe3UHbI

2.4

AJKHMHBL: COCTaB U OCOOEHHOCTH CTpOCHUA, TOMOJIOTUYECKHI pAaAa. AL[eTI/IJ'IeH —
HpOCT@ﬁH.IHfI npeaACTaBUTCIIb AJIKHMHOB: COCTaB, CTPOCHHC, (1)I/I3I/I‘ICCKI/IC n
XMMHUUYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, IT'AJIOTCHUPOBAHUA, THApAaTAllUuM,

l"OpCHI/ISI), MOJIYUCHHEC U ITPUMCHCHUC

2.5

ApeHLI. benzomn: COCTaB, CTPOCHUC, (I)I/I3I/I‘ICCKI/IC U XMMHYECKHE CBOMCTBa
(peaKI_II/II/I raJIOr€CHUPOBAHUA U HI/ITpOBaHI/ISI), MOJIYYCHUC U ITPUMCHCHHC. TOJ'IYOJ'II
COCTasB, CTPOCHHUC, (bI/I3I/I‘-IeCKI/Ie u XUMHNYCCKUC CBOMCTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HI/ITpOBaHI/I}I), IMNOJIy4YCHHUEC W IIPUMCHCHHC. ToxcuYHOCTB
ApCHOB. I'enetnyeckas CBs3b MCXKAY YIIIEBOAOPOJAaMH, TPHUHAMIC)KAIIUMU K

PAa3JIMIHBIM KJIaCCaM

2.6

[IpupoHbIe HICTOYHUKH YTIIeBo10po0B. [IpupoaHblii ra3 u nmonyTHble HETAHBIE




ra3el. HepTh 1 €€ mpoucxoxaenue. CriocoObl mepepadoTku HEPTH: MEepPEeroHKa,
KPEKUHT (TepMHUYECKUH, KaTaduTUdeckuil), nuponus. [IpomykTsl mepepaboTku
HeTH, UX TPUMEHEHHE B IMPOMBIIUICHHOCTH W B ObITYy. KameHHBI yroinb u

MPOAYKTHI €ro rnepepadboTku

Kucnoponconepsxamiyue opraHuyecKue CoeMHEHUS

3.1

[IpenenpHBIC OJHOATOMHBIC CIIUPTHL. METAaHOJ M 3TAHOJI: CTPOCHHE, (PUINICCKUE
n XUMHYECKHE CBOMCTBA  (peakiuu C aKTUBHBIMU MeTaJjIaMH,
rajoreHOBOJOPOJIaMU, TOPEHHE), MpPUMEHEHHE. BoIOpOaHBIE CBS3U MEXKIY
MOJIEKYJIaMU CHUPTOB. JlelicTBME METaHOJIa W 3TaHOJa Ha OPraHU3M YeJIOBEKa.
MHOroaroMHbI€ CIUPTHI. DTUIICHTIIMKOJb U TJIIHUIEPUH: CTPOCHHE, (DU3UIECKUE U
XUMUYECKHE CBOMCTBA (B3aMMOJIEHCTBHE CO  IWICJIOYHBIMH  METaJlJIaMH,
KaueCTBEHHAsl peakiMsi Ha MHOTOATOMHBIE CIUPTHI). JelicTBME Ha OpraHu3M

YCIOBCKa. HpI/IMeHCHI/IC rIMOCpruHa U OTUJICHTJITUKOJIA
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®deHoy:  CTpOSGHHME MOJEKyNbl, (u3nUeckue W XUMHUYECKHE CBOWCTBA.

Toxcuunocth penoina. [Ipumenenue penomna

3.3

Anpaeruapl ¥ KeToHbI. DOopMabIETHI, alleTalbJACTU/l: CTPOCHHE, (PU3UIECKUE U
XUMUYECKHE CBOWCTBA (PEaKIMM OKUCIEHUS W BOCCTAHOBJICHHS, KaYeCTBEHHBIE

peaxiun), nojxy4eHue u NpuMeHeHue

3.4

OMHOOCHOBHEIE TpeaeNbHbIE KapOOHOBBIE KHCIOTH. MypaBbUHAs W YKCyCHas
KHCJIOTBI: CTPOCHHUE, (PU3NIECKNE U XUMUYECKHUE CBOMCTBA (CBOMCTBA, OOIIUE IS
Kllacca KHUCJIOT, peakius dSTepuUKaIiu), TIOIy4eHHe | IPHUMCHEHHE.
CreapuHOBasi ¥ OJICMHOBAsI KHCJOTHI KaK MPEICTABUTEIHN BBICIIMX KapOOHOBBIX

KUCIIOT. MBlla KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOLIECC HeﬁCTBHC

3.5

Crnoxuble 3(Upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupsel. I'maponus xupoB. [Ipumenenue xupoB. buonorudeckas poJib

KUPOB

3.6

VYrneBoapl: coctaB, Kiaccuukaius yriieBoAoB (MOHO-, M- U TOJUCAXapPHUJbI).
I'moko3a — mpocredmuii MOHOCaXapua: OCOOCHHOCTH CTPOEHHS MOJICKYJIbI,
(busnueckue U XUMHUYECKUE CBOMCTBA (B3auMozeiicTBue ¢ ruapokcuaom meau(Il),
OKHCIICHHE aMMHayHbIM pacTBOpoM okcuaa cepedpa(l), BoccTaHOBIEHHE,
OpO’KeHHEe TJIOKO3bl), HAXOXKICHHE B MPUPOJE, MPUMEHEHHE, OHOoJoruueckas
poiib. @otocuHTe3. PpyKTO3a KaKk U30Mep IIIHOKO3bl. Kpaxman u nemntono3a Kak
npupoaHeie nosuMepsl. CTpoeHHe Kpaxmana U Leiunoio3bl. dusnmueckue u

XHUMHYECKHE CBOMCTBA KpaxmaJia (FHI[pOJ'IPB, Ka4YCCTBCHHAs pCaKIusA C I/IO,Z[OM)

A30Tconep>l<anme OpraHuv4CeCKHUC COCANHCHUA

4.1

AMWHOKHCIOTEI Kak aM(I)OTepHBIe OpraHu4eCcKuc COCAUHCHUA. dusznueckue u

XUMHYECKHE CBOMCTBA aMHUHOKMCJIOT (Ha nmpumepe FHI/IL[I/IHEL). buonorunyeckoe




3Ha4YeHUEe aMUHOKUCIOT. Ilentuanl

4.2

benkn Kkak npuUpoaHBIE BBICOKOMOJIEKYJIIpHbIE coenuHeHus. IlepBuunas,
BTOpUYHAsE U TPETHYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIIKOB:

TuAapoOIn3, ACHaTypalria, KaHCCTBCHHBIC PCAKIIMU Ha Oenxu

BrICOKOMONEKYIIIpHBIE COCIMHEHUS

5.1

OCHOBHbBIE TOHSATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEJUHEHHI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb OJUMEPU3ALINU, CPEIHSAS MOJIEKYJIIpHas
macca. OCHOBHBIE METOJIbl CHUHTE€3a BBICOKOMOJIEKYJIIPHBIX COEIUHEHUH —

noJmMepu3anuAa U NOJIMKOHACHCA A

5.2

OKCIIEpUMEHTAJIbHBIE METOJbl HM3YyYEHHUS BELIECTB U HX MPEeBPALEHUI:
03HaKOMJIEHHE ¢ 00pa3laMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAacC,

Kay4yKOB. HonyquHe CHUHTCTHYCCKOT'O KaydyKa U pC3NHLbL

11 KJIACC

Kox

IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHHU

1.1

XUMHUYECKUHN 371eMeHT. AToM. Slapo aToMa, M30TOMbBl. DJIEKTPOHHAST 000JI0UKa.
DHepreTuyeckue YpoBHH, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-3JI€MEHTHI.
OcoOeHHOCTH pachpeeNieHns 3JEKTPOHOB M0 OpOUTAIsIM B aTOMax AJIEMEHTOB

MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHASI KOH(UTYpALHs aTOMOB

1.2

[Tepuonnueckuit 3akoH u [lepuoanueckas cucrema XuMu4eckux sinementon .M.
MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa W Ilepuoauyeckoil CHCTEMBI
xuMudeckux dieMeHToB .M. MenpaeneeBa ¢ COBpeMEHHOW TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH WM3MEHCHHSI CBOWCTB XHMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMHU MPOCTHIX W CJIOXKHBIX BEUIECTB IO TPYIINaM U IepHOoJaM.

3HayeHue NEpUOoaANYCCKOr'0 3aKOHA B PA3BUTHUU HAYKU

1.3

CTpOGHI/IC BCIICCTBA. XuMuueckass CBS3b. Buasl XMMHYECKOH  CBSI3U
(KOBaJ'IeHTHaH HCIIOJIAIpHAasd MW IIOJsIpHAas, HWOHHAa:d, MeTaJ’IJ’II/I‘leCKaﬂ). Honnr:
KaTHOHBI U aHUOHEI. MeXaHU3MBbl O6p8.30BaHI/I$I KOBAJICHTHOM XUMHWYECKOHN CBSI3U

(0OMEHHBIH U TOHOPHO-aKLENTOPHbIH). BonopoaHas cBs3b

1.4

BaneHntHOCTS. 9J'ICKTpOOTpI/II_IaTeJ'ILHOCTB. CrerieHb OKUCICHHS

1.5

BemectBa MOJICKYJISIPHOT'O U HEMOJICKYJIIPHOI'O CTPOCHMU. 3aK0oH IOCTOSHCTBA
COCTaBa BelllecTBa. THIBI KPUCTAITNINICCKUX peIJ_IéTOK. 3aBHCHMOCTh CBOICTBA
BCIICCTB OT THIIA KpI/ICTaJ'IJ'II/I‘ICCKOI\/'I pCIJ_IéTKI/I. Ilonsatue o AUCTICPCHBIX

cucreMax. VMICTUHHBIE U KOJUIOWOHEIE PacCTBOPHIL. MaccoBas 10js BeIlecTBa B




pactBope

1.6

Knaccugukanus Heoprannyeckux coenHennii. Homenknarypa HeopraHmuecKux

BCIICCTB

1.7

Xumuueckass — peakius.  Kiaccumdukanms ~— XMMHUYECKHX — peaknuid B
HEOPraHMYECKOM M OpPraHMYeCKOW XMMHU. 3aKOH COXpPAHEHHUS MacChl BELIECTB,

3aKOH COXpaHCHUA U NPCBpALICHUA SOHCPIUH ITPHU XUMHUYCCKHUX PCAKIHUAX

1.8

CKopocThb peaknuu, e€ 3aBUCUMOCTh OT Pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuUMHYECKoe paBHOBecue. DakTophl, BIUSIOIIME Ha

COCTOsIHME XUMHUYecKoro pasHoBecus. [Ipnanun Jle llaTense

1.10

OnekrponuThdeckas auccouuanus. CunbHbIe W cialble mekTponuThl. Cpena
BOJHBIX paCTBOPOB BCHICCTB: KUCJIa4d, HeﬁTpaﬂbHafI, mIeJI04YHasd. PeaKHI/II/I HOHHOI'O

oOmMmeHa

1.11

OKHCITUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKknuun

Heoprannueckas xumus

2.1

Hemeranmnel. [lonoxenune HemeramnoB B [leprogndeckoil cucreMe XHMUYECKUX
anemenToB JI.1. MenneneeBa u 0COOCHHOCTH CTPOCHHSI aTOMOB. DuznuecKue

CBOICTBa HEMETAJUIOB. AJIOTPOINHUS HEMETAJIOB (Ha MpUMeEpPe KUCI0pOo/ia, CEPHI,

dhocdopa u yrieponaa)

2.2

XWMHUYECKHE CBOWCTBA BAXXHEHIIMX HEMETAUIOB (TaJIOr€HOB, CEpbl, a30Ta,
dbochopa, yrimepoma W KpPEeMHHsA) U HX  COCAMHEHHH  (OKCHOB,
KHCJIOPOJICOICPKAIIMX ~ KUCJIOT, BOJOPOJHBIX coeauHeHui). [lpumeHeHune

Ba)KHEHIITNX HEMETAJIJIOB U UX COC,I[I/IHGHI/Iﬁ
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Mertamnel. [lonoxenue metamwioB B Ilepronnueckoil cucteMe XHUMHUYECKUX
anemenToB JI.J11. MenaeneeBa. OCOOEHHOCTH CTPOEHUS 3JECKTPOHHBIX 000J0UEK
aToMoB MeTaiioB. Obmue gusnyeckue cBoiicTBa MeTauioB. CriaBbl METaJIOB.

DIIEKTPOXUMHUYECKUH PsiJl HANIPSHKEHUI METaJJIOB

2.4

XHWMHUYECKHE CBOWCTBA BAXHEHIIMX METAJUIOB (HATPUM, KalIHMi, KaJbIUH,
MarHui, aJllOMUHUHN, ITUHK, XpOM, JKElIe30, MeAb) M UX coeauHeHui. OOmme

CII0COOBI MOJIYUCHUA MCTAJJIOB. HpI/IMCHeHI/Ie MCTaJa1JIOB B 6BITy N TCXHHUKC

2.5

I'eneTnueckas CBSI3b HCOPraHM4YCCKUX BCIICCTB, IIPUHAMICKAININX K Pa3JINYHbIM

Kj1acCcaM

XUMHUS U )KU3Hb

3.1

Ponbs xumum B oOecIlieueHHH BKOHOFHHGCKOﬁ, 3HepreTquCKOﬁ U TIHIIEBOH
6C3OHaCHOCTI/I, Pa3sBUTHU MCOULIUHEI. Ilonstue o HayYHBIX MCTOAAX IMO3HaHUA

BCIICCTB U XUMHUYCCKUX peaKuHﬁ

3.2

Hpe):[CTaBJ'IeHI/IH 00 O6H_II/IX HAayYHBIX IMPUHIOUIIAX MTPOMBIIIIICHHOI'O IMOJIYUCHHA




Ba)XHEUILNUX BELIECTB. YENOBEK B MUPE BELIECTB M MATEPHUAJIOB: BaKHEUILINE
CTPOUTEIBHBIE MAaTE€pUAJIbl, KOHCTPYKLHOHHBIE MAaTEpUAJIbl, KPACKH, CTEKIIO,
KEpamMuKa, MaTepHalibl JUIsl DJIEKTPOHUKH, HAHOMATEpUAJIbl, OPraHUYECKUE U

MUHEpabHbIe y100peHus

3.3

XuMHUsT W 3/0pOBbE YEJIOBEKA: IIpaBWja HCIOJIb30BAHUSA JIEKAPCTBEHHBIX
IperapaToB, MpaBmiIa OE30IMaCHOTO UCTIOIL30BAHUS TIPEIapaToB OBITOBON XUMUU

B IIOBCEIHEBHOU KU3HU




YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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