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HOACHHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro OoO0IIero oopa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOoBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOI 00pa30BaTEIbHOM MPOTPaMMBbI cpeHero 0o1iero oopazopanus(OOIT
COOQ), npencraBieHHbIX B DenepaqbHOM TOCYJIapCTBEHHOM 00pa3oBaTEIbHOM
craugapre COO, c yuérom Konnenuuu mnpenojaBaHusi y4eOHOro mpeameTa
«Xumus» B 00pa3oBaTeNbHbIX opraHuzanusx Poccuiickoit  denepanum,
peanu3yronX OCHOBHbIE 00pa30BaTeNbHbIE TPOrPAMMBI, U OCHOBHBIX MMOJ0KEHUN
«Crparerun pa3sutus Bocniutanusi B Poccuiickoii @enepanuu Ha nepuon ao 2025
roga» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvUMHS HA YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET Ba)XKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4HOro oOpa3zoBanus yvammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAX AuddepeHnrupoBaHHOTO,
npouabHOro OOy4YeHHs, MPU3BaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aJanTalyy uX K OBICTPO MEHSIOIIMMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKE IS
NPOJOJKEHUST OOy4YeHHs] B OpraHu3anusix MnpodeccHoHaNIbHOrO 00pa3oBaHMs, B
KOTOPBIX XUMHUS SIBISIETCA OJHON U3 PUOPUTETHBIX TUCLMUIUINH.

B nporpaMmme 1o XuMHUM Ha3Hau€HUE NpeaMeTa «XHUMHS» IOIydaeT
NoJpoOHYI0 ~ MHTEpIPETAlMi0 B  COOTBETCTBUM C  OCHOBOIIOJIATalOIIUMHU
nosioxkeHusMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IICJICH, COACpIKaHMS,
pe3yNnbTaToOB O0ydeHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBHUIETENBCTBOM TOMY SBIISIIOTCS CIIEIYIOUIUE BBIIOJHIEMbBIE IPOIPAMMON IO
XUMUHU (PYHKITHN:

e UH(}OpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecreunBaeT
MOJIyYeHHE TPEJCTABICHUS O IeNAX, COIepkKaHUH, oOIel crpaTeruu
o0yuyeHus, BOCIIUTAHUS U PA3BUTHA O0YYaIOIMIMXCS CPEICTBAMU MPEIMETa,
U3y4aeMoro B paMKaX KOHKPETHOTO MPOQuIIs;

e OpPraHU3alMOHHO-IUIAHUPYIOIIAs, KOTOpas Ipe1yCcMaTpUBaET
ONpEeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAHUS U IOCIIEIOBATEIBHOCTH
U3y4eHHsl y4eOHOro marepuasna, KOJIMYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEePHUCTHK; MOAXOI0B K (POPMHUPOBAHHUIO COJAEP>KATEIbHON OCHOBBI
KOHTpPOJIA M OLEHKM 0Opa3oBaTENIbHBIX IOCTH)KCHHUH OOydYalomuxcs B
pamMKax HWTOTOBOM arrectanu B (GopMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMe€Ha M0 XUMUHU.

[Iporpamma a1 yriryOJa€HHOrO U3Y4EHUS] XUMUU:

e YCTaHaBJIMBAaET WHBAPUAHTHOE MPEIMETHOE COJEp)KaHHE, 0053aTeIbHOE
Ul W3Y4eHUs] B paMKax OTAEJbHBIX Npoduiield, npeaycMaTpuBaeT



pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNbHbIM JIUHUSM/pa3fiefiaM Kypca;

e J1aT MpUMEPHOE pacrpeeieHue yueOHOro BpEMEHH, PEKOMEH1yEMOTO /IS
W3YUYEHUSI OTJCTbHBIX TEM;

e TMpeIjaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHHsI Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBI3€EH;

e J1a€T METOJIMYECKYIO0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3y4YeHus MpeaMera
Ha yrIIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COJACPXKATETBHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 0Opa3oBaTeIbHOU
POTrPaMMBbl CpeaHero o011ero oOpazoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe C YY4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM TMO3UIMAM B MPOrpaMMe MO XMMHUHU TPEAYyCMOTpPEHA
MPEEMCTBEHHOCTh € OOy4YeHHEM XMMHHW Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHus. 3a nMpejiesiaMi yCTAHOBJICHHOM TPOrpaMMOM 10 XUMHH 00513aTeIIbHOM
(MHBapHaHTHOM) COCTAaBISIONIEH coJepKaHUsl Yy4eOHOro mnpeaMera «XUMHS»
ocTaéTcs BO3MOKHOCTh BRIOOPA €r0 BApUATUBHOM COCTABIIAIONICH, KOTOpas T0JKHA
OTIPEJIENSITHCSI B COOTBETCTBUHM C HAIIPaBICHUEM KOHKPETHOTO poduiist 00ydeHusl.

B cooTtBercTBUM ¢ KoHUeNTyaibHbIMU TonokeHusmu PI'OC COO o
Ha3HAYeHUU TMpeaMeToB 0a30Boro U yriayOJaEHHOrO YpPOBHEH B CHCTEME
mudepeHIIMPOBAaHHOTO O0yUCHHS Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUS
XUMHSI Ha YpOBHE YIIyONEHHOTO W3YYEHHsS HAMpaBlieH Ha pealn3aluio
IPEEMCTBEHHOCTH C MOCJICTYIONIUM TAIMOM MMOTYYEHUSI XUMUYECKOTO 00pa30BaHuUs
B paMKax M3Y4YCHUS CHEIHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKHUX
JUCITUIUIMH B By3aX W OpTraHU3AIMIX CPETHETO MPOPECCHOHATBHOTO 00pa30BaHUsl.
B aroli cBs13u n3ydenue npeamera « XUMMHUs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
paclipeHre # YIUIyOJIGHHE TEOPETHYECKOM M MPAKTUYECKOW TOJITOTOBKHU
0Oy4JarommXxcs, BHIOPABIIUX OMPEAEIEHHBIN MPOPUIh 00yUYeHUS, B TOM YUCIE C
MEPCIEKTUBON  TMOCIEAYIOMIEr0 TIONYYCHHs] XHUMHUYECKOro 0Opa3oBaHHs B
opraHu3anusax MnpopecCHOHAIBHOTO o0pa3oBanus. Hapsay ¢ »TuMm, B CBeTe
tpeboBannit PI'OC COO k maHUpyeMbIM pe3yibTaTaM OCBOCHUS (emeparbHOM
o0pa3oBaTeILHOM MPOTPaMMBbI CPEHETO OOIIETO 00pa30BaHUs U3YICHHE MTPEAMETA
«XUMUs» OPUEHTUPOBAHO TAKKE Ha PELICHUE 3a]a4 BOCIUTAHUS U COLIMAIBHOTO
pa3BuTHs OOy4aromuxcsi, Ha (OpMUPOBaHHE y HHUX OOIICHHTEIICKTYATbHBIX
YMEHUM, YMEHHUI palMoHalIM3alii y4eOHOro Tpyaa U OOOOLIEHHBIX CHOCOOOB
NEeATEIbHOCTH, UMEIOIIUX MEXAUCIUIUIMHAPHBIN, HAJIIPEMETHBIN XapaKTep.



CocrapisitoniuMu ipeiMeTa «XuUMUs» Ha YpOBHE YIITYyOJEHHOTO M3Yy4YeHUSs
SABJISIIOTCS  yIIIyOn€HHbIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeOpraHnuyeckas xumusi». [lpu onpeneneHun mMoaxo10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsi ATUX KypCOB B MpOrpaMMe MO XHUMHUU 3a OCHOBY
npuHATH nojoxeHuss ®I'OC COO o paznuuusx 6a30BOro v yriyoJI€HHOro ypoBHEH
W3YUYCHHUsI TIPEeIMETA.

OcHoBY copepxkanusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpPraHW4YecKass XUMUS» COCTaBIs€T COBOKYIHOCTh MPEIMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIMUXCS K 0a30BOMY YPOBHIO H3Yy4YeHHUs TMpeaMera. JTa CUcTema
3HAHMM TOJy4YaeT OMNpeAeEHHOEe TEOPETHYECKOEe JOMOJIHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOMTH CYIIIECTBEHHO OOJBIINM 00hEM (PaKTOIOTHUECKOTO MaTepuaa.
Tak, Ha yriyOn€HHOM YpPOBHE HU3Yy4YeHHUs MpeaMera obecrieueHa BO3MOKHOCTh
3HAYUTEJILHOTO YBEIUYEHUS 00bEMA 3HAHUN 0 XUMUUYECKHUX JIEMEHTAX U CBOMCTBAX
WX COEJIMHECHUI Ha OCHOBE PACHIUPEHUS U YTIIyOJICHHS TIPEICTaBICHUN O CTPOSHUH
BEI[ECTBA, XHUMHUYECKOW CBA3M M 3aKOHOMEPHOCTSIX TWIPOTEKAHUS PEaKIIHi,
paccMaTpuUBaeMbIX C TOYKH 3PEHUS] XUMHYECKOW KUHETHUKH U TEPMOJIUHAMUKHU.
N3yuenne nepuoandeckoro 3akoHa W lleproanyeckoil CUCTEMBI XUMHYECKHX
AJIEMEHTOB 0a3UPYETCsl HA COBPEMEHHBIX KBAHTOBOMEXaHUUECKUX MPEICTABICHUIX
O CTpOEHMM aToMa. XHUMHUYECKas CBiI3b OOBICHAETCS C TOYKH 3pPEHUS
HHEPreTUYECKUX U3MEHEHUI Mpu e€ 00pa30BaHUU U Pa3pyIICHUH, a TAKKE C TOUKH
3peHuss MeXaHu3MOB €€ oOpa3oBaHus. M3ydeHue THUIOB peaKIHil JOMOJIHAETCS
dbopMupoBaHUEM TpEACTaBICHU 00 DJIEKTPOXMMHYECKUX TIpoleccax U
AIIEKTPOJIM3€E PACIUIaBOB U PACTBOPOB BEILIECTB. B Kypce opraHnyeckoil XuMuu rnpu
PacCCMOTPEHUN PEaKIMOHHOM CHOCOOHOCTH COEIMHEHUH yhemisieTcsi 0co0oe
BHUMaHHUE BOIPOCaM 00 3JIEKTPOHHBIX d(deKTax, 0 B3aUMHOM BIIUSSHUU aTOMOB B
MOJIEKYyJIaX U MEXaHU3MaX PEeaKIui.

Oco0oe 3HaueHnEe UMEET TO, YTO Ha COJIEPIKaHNe KYpPCOB XUMHH yTiIyO0aEHHOTO
YPOBHS U3yUYEHUS JIJIs1 KJIACCOB OMPEAeTIEHHOTO Mpoduis (TJIaBHBIM 00pa30oM Ha UX
CTPYKTYpYy W XapakTep JOIMOJHEHWH K OOIIeH cucTeMe NPEeAMETHBIX 3HAHHI)
OKa3bIBAIOT BIIMSHUE CMEXHBbIE MpeaMeTsl. Tak, Hampumep, B COJEpXKAHUU
mpeaMeTa Uil KJIacCOB XUMUKO-(pu3ndeckoro npodusis 60bI10e 3HaYeHUE OyayT
HMMETb 3JIEMEHTHI y4eOHOIr0o MaTepuaa no ooumen xumuu. [Ipu nzyyenuun npeamera
B JAHHOM CJy4yae akleHT OyJeT clellaH Ha OOIIMHOCTh METOJOB IO3HaHWI,
OOITHOCTH 3aKOHOB Y TEOPHH B XUMHUH U B (PU3MKE: aTOMHO-MOJICKYJIIpHAS TEOPHS
(MonekyIsipHasi TeOpHs B PUBHKE), 3aKOHBI COXPAHEHHSI MAaCChl U YHEPTUHU, 3aKOHBI
TEPMOJANHAMUKHU, JJIEKTPOJIN3a, TPEACTABICHUS O CTPOCHUU BEILIECTB U IPYTOE.

B T0 Xe BpeMsa B colepXkaHUM TMpeaMeTra sl KIAcCOB XUMHUKO-
Oouosiornueckoro npoduiis OOIbIIUN yAENbHBIM Bec OyJeT MMETh OpraHuYeckKas
xumusi. B 3ToM ciydae npenocTaBisieTcsi BO3MOXKHOCTD ISl 601ee 00CTOATEIbHOTO



pacCMOTpEHUs XUMUYECKOW OpraHU3alluy KJIETKH KaK OMOJOTUYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOHST, K MpUMEPYy, TaKue€ CTPYKTYpHbIE KOMIIOHEHTHI, Kak
JUTIU]IBI, O€IKU, YTJIEBObl, HYKJICMHOBBIE KUCIOTHI U Apyrue. [Ipu sTom 3HaHuUs 0
COCTaBe M CBOMCTBaX MpeACTaBUTENIC OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB
CIIy>KaT OCHOBOHW ISl M3Y4YEHHUsS! CYIIHOCTH MPOLECCOB (POTOCHHTE3a, IbIXaHUS,
MUIIEBAPECHMUS.

B mnnane ¢dopmupoBaHus OCHOB HAy4YHOTO MHMPOBO33PEHUS, OCBOCHUS
0O0lIlleHayYHBIX METO/IOB TTO3HAHUS U OIbITa MPAKTUUYECKOI0 MPUMEHEHUS HAyUYHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHUMUsS» Ha YriayOJéHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEMETHBIX CBS3SX C yUeOHBIMU MPEIMETaAMHU.

[Tpu u3ydyenuun yueoHoro npeamMera « XuMush Ha yriayOoJIEHHOM YPOBHE TaKkKe,
KaK Ha YPOBHE OCHOBHOI'O M CPEJHETo 0011ero oopa3zoBanust (Ha 6a30BOM YpPOBHE),
3a/1a4eil MEepPBOCTENICHHOW 3HAYMMOCTH SBIAETCS (OPMHUPOBAHUE OCHOB HAYKHU
XUMUHU KaK 00JJACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JIEITEIIbHOCTH
YeJI0BEKa U OJTHOTO W3 KOMIIOHEHTOB MUPOBOH KYJIbTYpHhI. Perienue 3Toit 3a1aun Ha
yrayoJIEHHOM YpOBHE HM3YYCHHS TpeIMeTa MpearoiaracT peaan3alnio TaKuX
1eJiet, Kak:

e (QopMHpOBaHHE TMPEJACTABICHUI: O MaTepHAIBHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SBJIECHUI MPUPOJIBI, O MECTE XUMUHU B
CHUCTEME eCTECTBEHHBIX HayK U €€ BeIyledl poim B oOecreueHuu
YCTOMYMBOTO  pPa3BUTHS  YEJIOBEUECTBA: B  PEIICHUH  MPoOsIeM
AKOJIOTUYECKOM, SHEPTeTUICCKON M IMHUILEBON 0€30MacHOCTH, B Pa3BUTUHU
MEJIMIMHBI, CO3JJaHUH HOBBIX MAaTE€pUAJIOB, HOBBIX HCTOYHUKOB SHEPTUH, B
obecrieYeHNH PAIMOHAIIBHOTO MPUPOONONIb30BaHus, B (HOPMUPOBAHUU
MHPOBO33PECHUSI W OOIIEH KyJIbTyphl YEJIOBEKa, a TaKXe AKOJIOTHYECKHU
000CHOBAaHHOT'O OTHOIIICHUSI K CBOEMY 3JI0POBbIO U IIPUPOTHOM Cpejie;

e OCBOCHHE CHCTEMBI 3HaHMH, JIGKAIUX B OCHOBE XHMHYECKOM
COCTaBJISIONICH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa: GyHIaMEHTAJIbHBIX
MOHATHM, 3aKOHOB U TEOPUW XUMHHM, COBPEMEHHBIX IIPEICTABICHUU O
CTPOCHHWU BEIIECTBA Ha Ppa3HBIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAAMOJEKYJISIPHOM, O  TEPMOJAMHAMHYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX IMPOTEKAHUS XHMHYECKUX PEaKIuid, O
XUMHUYECKOM PaBHOBECHUHM, PACTBOPAX M JUCIEPCHBIX CUCTEMaX, 00 00Iux
Hay4YHBIX TPUHIMIAX XUMUYECKOTO TPOU3BOJICTBA;

e (opmupoBaHHEC y 00yUaroIuxcs OCO3HAHHOTO ITIOHUMAaHMUS
BOCTPEOOBAaHHOCTH CHCTEMHBIX XHMHYCCKHUX 3HAHUHA ISl OOBSICHCHHS
KJIIOYEBBIX HJIEH W MPOOJEeM COBPEMEHHON XUMHHM, JIsi OOBSCHEHUS U
MPOTHO3UPOBAHUS SIBIICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
rPaMOTHOT'O pPEIIeHHs MPOoOJIeM, CBSI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHUS,



aHaJu3a M OIIEHKH C MO3UIIMI AKOJIOTUUECKON O€30MacHOCTH MOCIEICTBUI
OBITOBOM M MPOM3BOACTBEHHON JEATEIBHOCTH YEJIOBEKAa, CBA3aHHOW C
XUMHUYECKUM MPOU3BOJICTBOM, UCIIOIB30BAaHUEM U IEPEPAOOTKOM BEIIECTB;

e yIIyOJICHUE NMPEICTABICHUIN O HAYUYHBIX METOJIaX MTO3HAHUS, HEOOXOUMBIX
Ui TIPUOOPETeHUsT YMEHHUN OpPUEHTHUPOBATHCS B MHPE BEHIECTB U
OOBSICHEHUS XUMHYECKUX SIBJICHUM, HMMEIOUMX MECTO B TMpPHUPOLE, B
MIPAKTUYECKOMN AESITEIIbHOCTHU U NMOBCEIHEBHOW KU3HMU.

B mmane peanmuzanvu NEpPBOOYEPEIHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIINX
(GyHKIMI 11€JIOCTHOM CHUCTEMBI CPEJIHEro OO0IIero oOpa3oBaHMs MPU W3YUYECHUU
npeamMera «XuUMHs» Ha  yrayOJIEHHOM ypOBHE OCOOYI0  aKTyallbHOCTh
npuoOpeTaroT TaKue LeJU U 3a7a4H, KakK:

e BOCHHUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTU SIBJICHUW MPUPOIBI,
YBaXEHUSI K TPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKUX U
NPUKJIATHBIX HMCCIIEIOBAaHUN B XUMHH, (HOPMUPOBAHHE MHUPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

e pa3BUTHEC MOTHBAllMM K OOYYCHHUIO W TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO ¥ CaMOBOCIUTAHMIO  HAa  OCHOBE  YCBOEHUS
00111eueI0BeYECKUX IIEHHOCTEH;

e pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, NHTEJUIEKTYAIbHbIX U TBOPUYECKUX
crocoOHOCTEeM O0O0ydarmmuxcs, (GOpMHPOBAHHE Y HHUX CO3HATEIHHOTO
OTHOIICHUS] K CaMO0Opa30BaHUIO M HEMPEpPhIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICIITHOW TTPO¢)eCCUOHATBHON M OOIIECTBEHHOU JeATEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pOBbIO M TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHne yMEHUW U HABBIKOB Pa3yMHOI'O IMPUPOIOMNOIb30BAHMUS,
Pa3BHUTHE DKOJIOTHUECKOU KYJIbTYpPhl, IPHOOPETEHUE OMBbITA OOIIECTBEHHO-
IIOJIC3HOM DKOJIOTHYECKOU NEeATEIILHOCTH.

OO61iee yucIo 9acoB, MPEAYCMOTPEHHBIX JIJIST U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
YpOBHE cpeHero obmiero oopazoBanus, coctaisaeT 204 gacos: B 10 kimacce — 102
yaca (3 yaca B Hegento), B 11 knacce — 102 gaca (3 yaca B Helleno).



COIEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

[Ipenmer u 3HaUEHUE OPraHUYECKON XUMUHU, IPEICTABIEHUE O MHOT000pa3uu
OPraHUYECKUX COCITMHECHUU.

DNEeKTpOHHOE CTPOCHHE aToMa YIJepoJa: OCHOBHOE U BO30YXAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aToMa YIJIepoJa. XHUMHUYECKas CBS3b B
OpraHUYeCcKUX COeAMHEHUX. TUIBI THOPUIN3AIIMN aTOMHBIX OpOUTANIel yriaepoa.
Mexanu3sMbl  00pa3oBaHUsl KOBaJEHTHOM cCBsi3u (OOMEHHBIH M JIOHOPHO-
aKUenTopHblil). TUNBl MepeKpbIBaHUS AaTOMHBIX OpOUTalleld, G- U T-CBS3M.
OnunapHas, nBoWHAsE U TpoiHasi cBA3b. CrocoOBI pa3phiBa CBsI3eM B MOJEKYJIax
opranndeckux BemiectB. [loHsiTue o cBOOOJHOM pajukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeguHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJ. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CoeAuHEHUN. MOoNeKynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (OpMyJbl pa3jIUYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHAs,
ckenetHasd. W3omepusa. Buael u3omepun: CTpyKTypHasi, NPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3P HEKTH B MOJIEKYJIaX OPraHMYECKUX COeTMHEHUHN (MHYKTUBHBIN U
MEe30MEPHBINA 3P HEKTHI).

[IpencraBnenne o KiIaccU(pUKAUKU OpraHUYECKUX BemiecTB. [loHaTue o
dbynkimonanbHo rpymme. ['omomnorus. ['omonoruueckue psaapl. CucreMaTuyeckas
HOMeHKJaTtypa opranuyeckux coeauHeHuid (IUPAC) u TpuBHaibHbIE Ha3BaHUS
OTJAEJIBHBIX IPEACTABUTEIICH.

OcobeHHocTy U KiIaccuUKAuUsl OpraHUYeCKUX peakiuid. OKHCIUTEIHHO-
BOCCTaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHBIE METOAbl H3YYEHHs] BEHIECTB M HX MPEBPAIICHUIN:
03HAKOMJICHHE C 00pa3laMy OPraHMYEeCKUX BEUIECTB U MaTepraiaMu Ha KX OCHOBE,
OMBITHI IO MPEBPAIICHUI0 OPTaHUYECKUX BELIECTB MPU HarpeBaHWM (ILJIABJICHHUE,
o0yrIMBaHWE M TOPEHHUE), KOHCTPYHUPOBAHUE MOJEICH MOJEKyNl OpPraHMYECKUX
BEILIECTB.

YriieBoaopoasbl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOSHHME MOJIEKYI alKaHOB, Sp -
rudpuan3anus aTOMHBIX OpOUTase yriepona, o-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKAHOB.



XUMHUYECKME CBOMCTBA aJIKAHOB: PEAKUMHM 3aMEILICHUs, H30MEPHU3aLNH,
NETUIPUPOBAHMS, [IUKIW3ALNY, IUPOJIU3a, KPEKUHra, ropenus. [Ipeacrasnenue o
MEXaHU3ME PEAKIUN PAIUKAIBHOTO 3aMEIICHUS.

Haxoxpaenue B npupoae. CriocoObl MOTyYeHUs] U1 TPUMEHEHUE aJIKaHOB.

Huknoankanel. O0Owmwas ¢hopmysna, HOMEHKIATypa U uzoMepusi. OCoOOEHHOCTH
CTPOCHHS U XUMUYECKUX CBOMCTB MaJIbIX (IIUKIIOMPOTAH, IUKIO0yTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, UKJIOTeKCaH) IuKII0aakaHoB. CrocoObl MOTyYeHHS U TPUMEHEHHE
HUKJIOATKAHOB.

Ankensl. ["'omonorudeckuil psii ajakeHoB, obOmias GopMyrna, HOMEHKIATYpA.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AJIKEHOB, SP>-THOPH N3N
aTOMHBIX opOuTanei yriaepoja, 6- U T-CBsi3UM. CTPYKTypHasi U Te€oMeTpuueckas
(uc-Tpanc-) uzomepus. Ousnyueckue CBOMCTBA aJTKEHOB. XMMHUYECKUE CBOMCTBA:
peaKUUr TPUCOEAUHECHUS, 3aMEUICHHUS B (-TOJIO)KEHUE TPU JBOMHOM CBS3H,
nojauMepuszanuu U okuciaenus. [IpaBuno MapkoBHrkoBa. KauecTBeHHbIE peakinu
Ha JBONHYIO CBs3b. CIIOCOOBI MOTYyUYCHHS U IPUMECHEHHUE aJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHBIE, U30JIMPOBAHHbBIC,
Kymynuposanuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMUYECKUX CBOWCTB
COMPsHKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepusanys conpsKEHHBIX
nueHoB. CriocoObl MOTyYeHUsl U TPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuit psaj ankuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alKUHOB, Sp-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aTKHHOB.
XHUMHUYECKHUE CBOMCTBA: PEAKI[MU TPUCOEANHEHUSA, TUMEPU3ALUN U TPUMEPHU3ALUHY,
OKHCJIEeHUS. KUCITIOTHBIE CBOMCTBA AJIKMHOB, UMEIOIIMX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakliMy Ha TPOWHYIO CBsA3b. CHOCOOBI MOMyYEHUSI U IPUMEHEHHE
AJIKAHOB.

ApoMaTudeckue yriieBoaopoibl (apeHbl). ['omonorudeckuil psii apeHOB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJIeKYJbl OeH30a. (DU3HMYECKHE CBOMCTBA apeHOB. XHUMHUYECKHUE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIUU 3aMEIIECHUS B OCH30JIbHOM KOJIbIE U
YIJIEBOJOPOJHOM paJuKale, pPEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oen3ona. IlpencraBmeHue 00 OpPUEHTUPYIOIMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpUMEpPE alKWIBHBIX pAJUKaIOB, KapOOKCHUIIBLHOM,
TUAPOKCUIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus ctupona. CrnocoObl MOTy4eHUs U
MIPUMEHEHUE apOMAaTUUYECKHUX YTIJIEBOJIOPOJIOB.

[Tpuponnsiii ra3. [lomytaeie HedTsabIe Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KameHnHnblit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMHUYECKUM, KATAIUTHYECKU), pUPOPMHUHT, MUPOJIU3.
[TponykThl nepepaboTKu HEPTH, UX TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKY PA3IUYHBIMU KJIACCAMU YTIE€BOAOPOIOB.

DJIEKTPOHHOE CTPOCHUE TaJOTCHIPOU3BOAHBIX YIIIEBOAOPOJOB. Peakiuu
3aMelIeHrs TajoreHa Ha THUAPOKCOTPYIIy, HUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHoOrpymnmy. JlelicTBMe Ha TraJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIEnoun. B3anMOIENCTBUE IUTajJOT€HAIKAHOB C MAarHMe€M U LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COEIUHEHMUSIX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TMPU CHHTE3E
OpraHUYECKUX BEIICCTB.

OKCMEPUMEHTAIbHBIE METOIbl HW3YUYCHHs] BEIIECTB M HUX MpEeBpaIleHUH:
u3ydeHrue (PU3NUYECKUX CBOMCTB YTIE€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHata Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHApYKEHUE
yriepo/ia ¥ BOJOPO/ia B OPraHMUECKUX BEIIECTBAX, MOJYyYCHUE STUIICHA U U3yYCHUE
€ro CBOMCTB, o3HakomyieHUE C¢ kKoyuieknusMu «Hed1b» u «Yronby, ¢ obpasinamu
MJIaCTMAacC, KaydyKOB U PE3WHBI, MOJICIMPOBAHUE MOJIEKYJI YIJIEBOJOPOAOB U
raJOreHIpOU3BOJIHBIX YTIIEBOJOPOIOB.

Kuciopoaconepxkamue opranudeckKue coeJHHEHHUA.

[IpenenvHble omHOaTOMHBIE CcHUPThHl. CTpoeHue MoOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHona). ['omonoruueckuil psa, obmas Qopmyna, u3oMepws,
HOMEHKJIaTypa U  kiaccudukamus. dusznueckue CBOMCTBA  MpeneNbHbIX
OIHOATOMHBIX CHUPTOB. BoOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHHs, Jeruiparalid, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KHUCJIOTAMM.
KauecTBeHHast peakysi Ha OTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUs M TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupsl, HOMEHKIaTypa B u3oMepus. OcOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb U TIULEpUH. DuU3NuecKkue Hu
XUMUYECKUE CBOMCTBA: pEAKIIMU 3aMEIICHUS], B3AUMO/ICICTBUE C OPTaHUYECKUMHU U
HEOPraHMYECKUMH KHUCIIOTaMU, KaUeCTBEHHAs peaKlisl HA MHOIOAaTOMHBIE CITUPTHI.
[IpencraBienne o MexaHU3ME pPeakIuii HyKJIeohuIsHOTO 3amenieHus. [leficTBrue Ha
opraHu3M uyenoBeka. CriocoObl MOTy4YeHHs] U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BIUSHUE TUIPOKCOTPYIIbI U
O0eH30pHOTO sAzipa. Pusnueckue cBoicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauectBeHHble peakiuu Ha (eHos. TokCHYHOCTH (eHona.
CnocoObl nosrydyeHnus u npumeHenue ¢penona. Genonpopmanpaeruinas cMoa.

KapOoHunbHbie coeTuHEeHUs — albACTUIAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynmbl. ['OMonOruyeckue psabl albJIeTU0B U KETOHOB, OO0IIas
dbopmyna, u3zoMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. XUMUYECKUE CBOMCTBA AJIbJIETUI0B U KETOHOB: PEAKIIUU TPUCOCIUHEHHUS.
OxkucieHue anpJerujoB, KAa4eCTBEHHbIC peakuuu Ha aubaerujbl. CrocoObl
MOJY4YEHUS U TPUMEHEHUE AJIbACTUAOB U KETOHOB.

OnHOOCHOBHBIE Mpe/ebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3oMepust u HOMeHKIaTypa. du3znueckue CBOMCTRA
OJTHOOCHOBHBIX MPENICIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCIIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIMU, PEaKIMU C Y4YaCTUEM YTJIEBOJOPOIHOIO paauKaa.
OCOOEHHOCTH CBOWCTB MYpaBbUHOM KHCJIOTHL. [loHSATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCJIOT — CJIOXKHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHUCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPENETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BBICITUX
KapOOHOBBIX KHCJIOT: CT€apUHOBAs, MAaJbMUTUHOBAsS, OJICMHOBAS, JUHO/EBAS,
JIUHONIeH08as KUCIIOThL. CTIOCOOBI MOTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Cnoxubie 3¢upsl. ['oMonornueckuii psg, oOmas QopMyna, u3oMepus H
HOMEHKIaTypa. Duznyeckne M XUMHYECKUE CBOMCTBA: THUAPOJIU3 B KHUCIOW H
IEIIOYHOU CpELE.

Kupsi. Ctpoenue, puznuecke U XUMUUECKHE CBOMCTBA KUPOB: THAPOIIN3 B
KHUCIION M 1mIeI09HoN cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEMpEAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MpbL14 KaK COJIM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

OO6mas xapakrepuctuka yriaeBoaoB. Knaccudukanms yrieBoaoB (MOHO-, TU-
¥ Tonucaxapuabl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, rajgakto3a, pubo3a,
ne3okcuprbo3a. dusrueckue CBONCTBA UM HaXOXJEHHE B Mpupojae. POTOCHUHTES.
XHUMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKIIMH C YYaCTUEM CIIMPTOBBIX U aJbJCTHUIHOU
Ipynm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. [IlpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuapl: caxaposa, MajlbTo3a U
nakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasl. ['uaponus
nucaxapunoB. Haxoxnenue B npupojsie u npuMmeHenue. llonucaxapuapl: kpaxmann,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HEeJUTI0NI03bl.  PU3MYECKMEe CBOMCTBA Kpaxmaja M LEJUII0JIO3bl. XHWMHUYECKHE
CBOMCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAs peakuus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUIIOJIO3bI: TUIPOJIN3, MoiydyeHue 3GupoB Leioio3bl. [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN MIENK).



ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHHUIA:
PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJIE, B3aUMO/JICMICTBUE ITAHOJA C HATPUEM,
OKHUCJICHUE ATWJIOBOIO CIIMPTA B albJIETH] HA PACKaJEHHOM MEIHOW MPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJeruibl (C THUIAPOKCUIOM
nuammuHcepeopa(l) u ruapoxcunom meau(ll)), peakuus ruepuHa ¢ THIPOKCUIOM
meau(Il), xumMuueckue cBOWCTBa pacTBOpa YKCYCHOM KHUCIOTBI, B3aUMOJIEWCTBHE
pacTBopa 1oKo3sl ¢ Tuapokcuaom meau(Il), BzaumonecTBrue kpaxmana ¢ HOA0M,
pelieHrne DJKCIEePUMEHTAIBHBIX 3amad 1o Temam «Crnuptel U (EHOJBDY,
«Kap6onoBsie KUCTOThI. CIOKHBIE A(UPBD».

A3oTcoaep:kalye OpraHudecKue coeMHeHunsl.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBbIE aMMHaka. Kiaccudukaius aMUHOB:
anudpaTUyecKue W apOMaTHYECKHE, IEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue mosekyin, obmias dopmysia, U30MEpHsi, HOMEHKIATypa U (HU3NUYECKHE
cBoMcTBa. XMMHUYECKOE CBOMCTBA anu(aTHUYECKUX aMHUHOB: OCHOBHBIC CBOMCTBA,
AJTKWIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX AMHUHOB C A30THCTON KHCIJIOTOM.
Conu aKuIaMMOHUS.

AHWIMH — IPEACTaBUTEb aMUHOB apOMATUYECKOT0 psiia. CTpOCHUE aHUIIMHA.
BzaumHoe BiusHHME Tpynnm aTtoMoB B MoJeKkyle aHuwiauHa. (OcoOGeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydyeHue aHwiIMHa W3
HUTPOOECH30IIA.

AmMuHokucnoThl. Homenknarypa u nuzomepusi. OTaenbHbIe MPEACTABUTENN O-
AMHMHOKHCJIOT:  TJIMLWH, ajnaHuH. @Pu3nyeckue CBOMCTBA  aMHUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peaklus TMOJUKOHJEHCAlUU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUPOJIA3 NENTUIOB.

benku kak npuponHele nonuMmepsl. llepBuunas, BTOpMYHAss W TpeTUYHAsS
CTpyKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OEJIKOB: TUIPOJIW3, JEHATypalus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCNEpUMEHTAIIbHbIE METOAbl HU3YYEHHUSI BEIIECTB M HUX IPEBPAILICHUI:
pacTBopeHHe OEJIKOB B BOJIE, JICHATYypalus OCIKOB MpPU HArpeBaHUM, IIBETHHIC
peakiuu Ha O€JKW, pEIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A30TCOoIep)KAINE OPTAaHUYECKUE COEAUHEHUA» U «Pacnio3HaBaHME OPraHUYECKUX
COCAMHEHUID.

BricokoMoOJIeKY/ISAPHbIE COCIMHEHUS.

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJISPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALNN, CPEAHSSI MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOABl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubie wmatepuanbl. I[lmacTtmacchl (TOMUATUIICH, TOJUMPONUICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, MOIUMETUIMETAKpWIaAT, MOJUKapOOHATHI,
noMATHICHTepeTanaT). Y Tin3anus 1 nepepadboTka miacTuka.

DnacToMephl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE Kay4yKd
(OyTaaueHOBbIN, XJIOPONPEHOBBIN, N30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHBbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAlPpOH U JIaBCaH).

[Tonmumepsr CIEeUATIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIIEKTPOTPOBOJIAIINE MTOTUMEPHI, OMOpa3iiaraeMbie MOJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOIbl HW3YUYCHMsI BEIIECTB M WX MPEBPAIICHUM:
03HAKOMJICHHE ¢ 00pa3liaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE OSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmoiekyaspHod (OpMyNbl OPraHMYECKOTO COCIMHEHHUS TI0
MaCCOBBIM JIOJISIM DJIEMEHTOB, BXOSIIUX B €70 COCTaB, HAXOXKISHUE MOJICKYJISIPHOM
(bopMyIIbI OPraHUYECKOTr0 COeIMHEHUs 10 Macce (00BEMY) MPOTYKTOB CTOPAHHUSL, TIO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEaKUMU W/MIW HCXOJIHBIX
BEIIECTB, YCTAHOBJIICHHE CTPYKTYPHOU (POpMyYIbI OpraHM4YecKoro BelIecTBa Ha
OCHOBE €r0 XMMHUYECKUX CBOWCTB WJIM CIIOCOOOB IMOJYYEHUS, OMpEAeSieHUue I0JIH
BBIXO/Ia MPOAYKTA PEAKLMH OT TEOPETUUECKH BO3MOMKHOTO.

MexrpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBA3EH MPU U3YUYCHUU OPraHUYECKOW XUMUH B
10 xmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAHUE KaK OOIUX E€CTECTBEHHO-
HAy4YHBIX TOHATHUH, TaK M TOHATHI, MNPUHATBIX B OTIAEIBHBIX MpPEaMETax
€CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBIICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukausi, HaOIIOJIEHUe, HW3MEpEeHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nka: Marepus, aroM, DdIEKTPOH, NPOTOH, HEUTPOH, MOJICKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEIUYMHBI, €IUHHIBI U3MEPEHUsl, CKOPOCTb, SHEPTHf,
Macca.

buonorusi: knmetka, opraHusM, JKOCHCTeMa, Owuocdepa, MeTadoImu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTPOdHBIH THUN THUTaHUS, OpOKECHHE,
dboTOoCUHTE3, HbIXaHUE, OENKH, YIJIEBOJbI, KUPbl, HYKICHMHOBBIE KHCIOTHI,
(dbepMeHTHI.



I'eorpa¢usi: nmose3Hple HCKONAEMBbIE, TOIIIIUBO.
TexHonorusi: MNUIIEBbIE MPOAYKTbI, OCHOBBI PAlMOHAIBHOIO IHUTAHMS,
MOIOUIUE CPEJICTBA, MAaTEPHAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KVIACC

OBIIIASA N HEOPTAHUYECKAS XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX aaep. XUMHUECKUil s5iemeHT. M3oTonbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kinaccudukaius XuMUIeCKUX dJIEMEHTOB (s-, p-,
d-, f-omementsr). PacmpeneneHue SIEKTPOHOB 1O AaTOMHBIM  OPOUTAISIM.
DONEeKTpOHHbIE KOH(PUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOT0—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(PUTYpAIlMH HUOHOB.
DIIEKTPOOTPUIATEIBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepumoandeckoil cuctemMbl
XUMHUYECKHX JJIEMEHTOB C COBPEMEHHOM TEOpUEH  CTPOCHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMU
IPOCTHIX U CII0KHBIX BEIIECTB MO IPyNIiaM U repuoaam. 3HaUeHUE MepuoguIecKoro
3akoHa /.M. Menaeneena.

XuMudeckass CBA3b. Buabl XMMHYECKOM CBSI3M: KOBAJICHTHAs, WOHHAs,
MeTaiinyeckas. MexaHu3Mbl 00pa30BaHMS KOBAJCHTHOW CBSI3U: OOMEHHBIM H
JOHOPHO-aKIENTOPHBIA. DHEPTHs U IJUHA CBsI3U. [[0JIpHOCT, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOW CBsI3U. KpaTtHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIAPHBIE B3aUMOJICUCTBUS.

BasieHTHOCT, M BaJlEHTHBIE BO3MOKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM (HA NIPUMEPE COCAUHEHUN
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUraHAbl. 3HAYEHHE KOMIUIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XUMUMU.

BemectBa  MONEKYJISIPHOrO M HEMOJIEKYJISIPHOTO  CTPOE€HUA.  THIIBI
KPUCTAJTMYECKUX PEHIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHbie pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PACTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAs KOHUEHTpauus. HacelieHHbie u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamoruaparsl.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BelleCTB. TpUBHUAIIbHbBIC
HAa3BAHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.



Knaccudukanus XuMHUYECKHX peakUil B HEOPraHUYECKON M OpraHuYecKOn
XUMHM. 3aKOH COXPAHEHHSI MacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIuM MpHU XUMHUYECKUX peakiusax. TemnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIH.
TepMoXuMHYECKUE YPABHEHUS.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3Iu4YHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHble peakiuu. Katanus u kataam3aTopsl.

O6paTtumble U1 HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOr0 paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJICHUE U KOHIIEHTPALIMU BEILIECTB, YYaCTBYIOUIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponutuyeckas aucconuainus. CuibHble U Ccla0ble AJIEKTPOJIHTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcCTBOPOB: KHUCIOTHAsi, HEHUTpasbHas,
mienouHas. Bomopoaueiii mokaszatens (pH) pactBopa. I'maponus comneii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. IIpoliecchl OKHCIEHUS M BOCCTaHOBJICHWUSI.
Baxxneiimue OKHCIUTENIM W BOCCTAHOBUTENW. MeETON 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACINIAaBOB BEIIECTB.

OKCIEPUMEHTAIBHBIE METOJbl M3YUEHHUsS BEIIECTB W UX MPEBpALCHUN:
pa3ioKeHUE TMEPOKCHAA BOJOpOJa B MPUCYTCTBUM KaTaau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPE/ICIICHHE
Cpelbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PAZTUUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUYECKON pEaKIMH M IOJOXKEHUE XHUMHUYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonmoxxenne HemeTaimioB B [leproaudeckol cucreMe XUMUYECKUX 3JIEMEHTOB
JI.. MenneneeBa U 0OCOOCHHOCTH CTPOEHHUS MX aToMOB. du3nyeckue CBOWCTBA
HEMETaJIOB. AJUIOTPOIHS HEMETAIJIOB (Ha MpUMepe KUCIIOpoa, cepbl, hocdopa u
yIJIEpOJIa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIMU C
MeTaJlJIaMU U HEMETAJIJIaMU, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ 'publ. TorMBHBIE
3JIEMEHTBHI.

lamorensl. HaxoxneHue B mpupoze, COCOOBI TOMydeHUs, (HU3UYECKUE |
XUMHUYECKHE CBOMCTBA. ['asioreHOBOIOpObl. BaxkHeume KUCI0pOoACOAEpKAIINE
COEIMHEHUS TayoreHoB. JlabopaTopHbie W MPOMBIIIICHHBIE CTIOCOOBI TOTYyYCHUS
rajoreHoB. [[pyMeHeHne TaJoreHoB U UX COEUHEHHUIM.

Kucnopon, o3on. JlaGopaTopHble ¥ MPOMBIIIJIEHHBIE CIOCOOBI TMOIYYCHUS
KUCI0poaa. PU3NYECKUe U XMMHUYECKUE CBOMCTBA M NMPUMEHECHHUE KHUCIOpOAA U
030Ha. OKCUABI U IEPOKCUABI.



Cepa. Haxoxpaenue B mOpupoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuyeckue cBorctBa. CepoBogopon, cynbhunbl. Oxcun cepbi(IV), oxcun
cepbl(V]). CepHucTas u cepHasi KUCIOTHI U UX coiau. OCOOEHHOCTH CBOMCTB CepHOM
KUCHOTHL. IIpuMenenue cepsl U €€ COeIUHEHUN.

Azor. Haxoxzaenue B mpUpoAe, CHOCOObl MONYYEHHs, (PU3HUECKHE WU
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTpUAbl. OKCHIBI a30Ta. A30THCTas U a30THAS
KHUCJIOTHI U UX coii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHenue azorta
U €ro COeIMHEHUI. A30THbIE Y100pEHusI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TONydeHUs, (puznueckue u
xumuueckue cBorcTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. [Ipumenenue Qocdopa u ero coegunenuit. DochopHbie
ynoOpeHus.

Yrnepon, HaxoXJaeHWe B OpUpoJE. AJUIOTPONHBIE  MOAUGDUKAIUU.
dusznyeckue W XUMHUUYECKHE CBOWCTBA TPOCTBIX BEIIECTB, O0Opa30BaHHBIX
yraeponoM. Oxkcua yraepona(Il), okcun yrimepona(IV), yronpHas kuciora u eé
coJii. AKTUBHPOBAHHBIN yroib, azcopOuus. DymiaepeHsl, rpadeH, yriepoHbIe
HaHOTPYOKH. [IprMeHeHne MPOCTHIX BEIIECTB, 00pa30BaHHBIX YTJIEPOJAOM, M €T0
COEIMHEHUMH.

Kpemuuii. HaxoxnaeHue B mpupojie, CIocoObl MOJIy4YeHUs, (PU3HUECKUE H
xuMuudeckue cpoiictBa. Oxcua kpemuusi(IV), kpeMHHEBas KUCIOTA, CUIMKATHI.
[IpumeHneHue KpeMHUs U ero coequHeHui. CTekno, ero nojiy4eHue, BUJIbl CTEKJIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cucTeMe XUMUYECKUX DJIEMEHTOB.
OCOOEHHOCTH CTPOCHHUS JJICKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOrme
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalioB B OBITY WM TEXHUKE.
CmuiaBbl METAILIOB.

DNEKTPOXUMUYECKUM psifi  HampspkeHud MetaiwioB.  OOmme  crnocoObl
NOJIyYEHUS METaJIIOB: TUAPOMETAILTYPIrHUs, NUPOMETAILTYPIus,
anexktpometamnyprusi. [lonsitue o koppo3unm metamioB. CrnocoObl 3alIUThl OT
KOpPpPO3UH.

O6mast xapakrtepuctuka MeTawioB [A-rpynmsr [lepuonuueckoit CUCTEMBI
XUMHYECKUX deMeHToB. Hatpuit u kanmii: momydenue, Qu3ndeckue U XUMHUIECKHE
CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

OO6mrast xapakrepuctuka metamuioB IIA-rpymmer [lepuonnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: NoJydyeHue, (QPU3NYEeCKue u
XUMHUYECKHE CBOWCTBA, IPUMEHEHUE IIPOCTHIX BEIIECTB W HX COCAUHECHUMU.
XKécTkoCTh BOABI M CLIOCOOBI €€ yCTpaHEHUS.

ANIOMUHUI: TIONTy4eHHE, (U3NIECKUE U XUMUYECKIE CBOWCTBA, IPUMECHECHHE
MPOCTOr0 BEIIECTBA U €ro coeluHeHuil. AMQOTEepHbIE CBONCTBA OKCHIA U
TUAPOKCHUIA ATIOMUHUS, TUAPOKCOKOMIUJIEKCHI aJTFOMUHHSL.



OOmast xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepnonnueckoi CUCTEMBI XUMUYECKUX AJIEMEHTOB.

Du3NYECKUe U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatsl u AUXpOMATHI, UX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NpUMEeHEHUE XpoMa.

OU3UYEeCKUEe Y XMMHUYECKHE CBOMCTBA MapraHla W €ro COCIUHECHUU.
Baxneitmue coenunenuss mapranna(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). Ilepmanranat kamausi, €ro OKUCIUTEIbHbBIE CBOMCTBA.

du3NYECKue U XMMUUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHuil. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u xenesa(Ill). [Tonydyenne u npuMeHeHue xene3a u
€ro CIUJIaBOB.

DU3nUEeCKUEe U XMMUYECKUE CBOWCTBA MEIU U €€ coenqnuHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCTUHECHUM.

[Muuk: nomydyeHue, (GU3NYECKHE U XUMHYECKHE CBOHCTBA. AMQoOTEpHBIC
CBOICTBA OKCHJIA ¥ TUJPOKCHAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [I[puMeHenune
[IMHKA U €TO COCIMHEHUM.

ODKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaICHMUIA:
u3ydeHrue o0paslloB HEMETaJIOB, TopeHue cepwl, docdopa, xKeneza, MarHus B
KHCJIOPOJE, M3Y4YEHHE KOJUIEKIMH «MeTamisl U CIUIaBbl», B3aMMOJCHCTBUE
MIEJIOYHBIX U MIET0YHO3EMETBHBIX METAJUIOB C BOJOM (BO3MOYXKHO HCIOJIb30BAHHE
BUJIEOMATEpUAJIOB), B3aMMOJIEUCTBUE IIMHKA U jKelie3a C PacTBOPaMHU KHUCIOT H
1€7104€M, KAYECTBEHHbIE PEAKI[MA HA HEOPTaHUYECKUE aHUOHBI, KATHOH BOJOPO/Ia
U KaTHUOHbl METAJUIOB, B3aMMOJEUCTBHE THUIPOKCUIOB AIOMHUHUSA U I[MHKA C
pacTBOpamMu KHCJIOT M ILIEJIOYEH, PELIEHUE SKCIEPUMEHTAIbHBIX 3aJa4d [0 TeMaM
«lanorens», «Cepa u e€ coemuHeHus», «A30T U GHochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHSA U KU3Hb.

Ponp xumuu B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
0 HAay4YHBIX METOJAaX MO3HAHUS U METOAOJIOTUM HAYyYHOTO uccieqoBanus. Hayunsie
MPUHITUIBI OPTaHU3aIMl XUMAYECKOTO MTPOU3BOACTBA. [IpOMBINIIIEHHBIE CTIOCOOBI
MOJIyYEHHUs Ba)KHEWINMX BeEIIEeCTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHaKa, CEpHOMU
KHUCIIOTHI, MeTaHoa). [I[poMBbIIsIeHHBIE CTIOCOOBI TOTYYEHUSI METAIIJIOB U CILJIABOB.
XHUMHUYECKOE 3arpsI3HEHUE OKPYIKAIOLIEH CPEeAbl U €ro NocieaAcTBUs. Poinp xumun B
o0ecIeueHN N YHEPTEeTUIECKOI 0€30MacHOCTH.

Xumusgs H©  310poBbe uenmoBeka. JlekapcTtBenHble cpeacrBa. [IpaBuiia
WCIOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. Pojib XuMuu B pa3BUTUHA MENULIMHBI.

XVMHUS TIAIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC N00aBKU. Ponb xumun B
o0ecreyeHnu NUIeBO 0€3011aCHOCTH.



Kocmernueckne u mapdromepunie cpenctsa. beitoBas xumus. [IpaBuiia
0€30IacCHOr0 UCIIOIB30BaHUS MPETAPATOB OBITOBOM XMMUU B TOBCETHEBHOM KU3HU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTENbHbIC MaTepHualibl (IIEMEHT,
OeTOoH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPAIbHBIE YI0OPEHUSI.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTe€puaibl, KPACKH, CTEKJIO, KE€paMHKA.
Marepuansl 11 351eKTpoHuky. HanoTexHonoruu.

Pacuérnsbie 3anaun.

Pacuétel: Macchl BemecTBa WM 00BEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, MacCe WK O0BEMY OJTHOTO U3 YUaCTBYIOIIUX B PEAKI[MU BEIIECTB, MACChl
(00BEMa, KoTMYEeCTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITH OJHO U3 BEIIECTB UMEET
npumecu, Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIU OJTHO
U3 BEIIECTB JAaHO B BHJE pacTBopa C ONPEACIEHHOW MAacCOBOM JIOJIEHN
PacTBOPEHHOIO BEIIECTBA, MACCOBOM JIOJIM U MOJISIPHOM KOHIICHTpAllUM BEILIECTBA B
pacTBOpe, 10JIM BhIXOJIa MPOJAYKTA PEAKIIUU OT TEOPETUUECKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus ~ MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHHH  oOOmed
HEeOpraHmyeckoi xumuu B 11 kiacce oCylIecTBIsIETCS Yepe3 UCIMOJIb30BAHUE KAK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TPUHATHIX B OTAEIBbHBIX
IPEIMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO61ue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SBJICHUE, HAYYHBIN (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiacCU(UKaIMs, TEPUOIUIHOCTb, HAOIIOICHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICJTUPOBAHUE.

dusznka: MaTepus, MUKPOMUP, MAKPOMUD, aTOM, JJIEKTPOH, ITPOTOH, HEUTPOH,
WOH, U30TOIIbI, PAANOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUYECKUN YPOBEHb, BEIIECTBO,
Ten0, 00BEM, arperaTHOE€ COCTOSHHE BEIECTBa, HACANTBHBIA Ta3, (HU3HUECKUE
BEJIMYMHBI, €IUHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHsl, MacCa.

buomnorus: kierka, opraHu3M, SKocucTema, ornocdepa, MeTaboIN3M, MAKpO- U
MHKPOIJIEMEHTBI, OCJIKH, KUPBI, YIICBOAbI, HyKJIECHHOBBIC KHUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U ITOTOK SHEPTHU B H3KOCUCTEMAX.

I'eorpadms: MuHEpabl, TOPHBIE MTOPOJIBI, MOJE3HBIE MCKOIIaeMble, TOIUIMBO,
pecypchl.

TexHoJIOTrsI: XUMHUYECKasi MPOMBIIUIEHHOCTh, METAJUTYprusi, CTPOUTEIbHBIE
MaTepUAIbI, CETbCKOXO3MCTBEHHOE MPOU3BOJICTBO, MUIIEBAs MPOMBIILICHHOCTD,
dapMareBTHICCKAS MIPOMBIIICHHOCTb, MPOU3BOACTBO KOCMETHYECKHUX
NpenaparoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTE€pHalOB, 3JICKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O OGPA3OBAHMA

JIMUHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YpOBHE CPEIHETro
oOmero oOpa3oBaHUsl BBIJAEICHBl CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0yJarolmuUMHUCsT POCCUMCKON TpaXJaHCKOWM HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHSATHBIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMsS; HAIMYUE
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD 1IEJIM U CTPOUTH
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJibTaThl OCBOCHUS IMpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHYECKOW JEATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aini 00pa3oBaTeIbHON JeTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS» OTPAKAIOT
c(OpMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHUYECKOW JEeATEIHbHOCTH
oOydarmuxcs B Mpoliecce peajan3alud o0pa3oBaTelIbHON JeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:xIaHCKOro BOCTIMTAHMS:

OCO3HaHMS 00YYaIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM IEITEILHOCTH MTPHU CO3J]aHUN YIEOHBIX
IIPOEKTOB, PEIICHNN YUYCOHBIX M ITO3HABATEIIbHBIX 33]1a4, BHITTOJIHEHHH XUMUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHMS K MCTOPUYECKOMY M HAydYHOMY HAacJIEIUIO
OTECUYECTBEHHON XMMUM;

YBOKEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUIOKEHHUS] XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPe3ylbTaT
JUINTENbHBIX ~ HAOMIONEHUH, KpPOMOTJIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATEIbHBIX MOTHUBOB B IIOJIYYEHUHU U MOCIEAYIOIIEM aHATN3E
HMH(pOpMAIK O NEPEAOBBIX TOCTHXKEHHUSIX COBPEMEHHOM OT€YECTBEHHON XUMHUH;



3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS ¢

HPaBCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MIOBEICHHS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMU,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBAaTh CBOE MOBEACHHE U MOCTYNKH CBOMX TOBAapHUILIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YU4ETOM OCO3HAHUS MOCJIEACTBUN
MOCTYTKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHUs IEHHOCTeW 3740poBOro M Oe3zomacHoro oOpa3a JKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBEHHOMY (PU3UYECKOMY H
NICUXHYECKOMY 3/I0POBbIO;

coOJIroIcHUsT TIpaBUJl 0Oe€30MacHOro oOpallleHus ¢ BellecTBaMU B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU NESITEIHHOCTH;

NMOHUMAHMUSI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYaIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPHUATHS BPEIHBIX NMPUBBIUCK (YIMOTPeOIECHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHU );

5) Tpy0BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4eOHO-HMCCIE0BATENbCKOM
NEeSTENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  APYrHX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4yacTHE€ B PEUICHUHW NPaKTUYECKUX 3ajad
COIIMAIbHOM HAINIPaBJIEHHOCTH (B paMKax CBOErO Kjiacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJI€ HA OCHOBE IPUMEHEHHUSI IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TpyJAa U pe3yJibTaTaM TPYJI0BOW IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAWBUIYAIbHON TPaeKTOPUH
oOpa3oBanus, Oymymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUM, UHTEPECOB U
NoTpedHOCTEH 00IIEeCTBA;

6) 3K0J10rH4eCcKOro BOCIIUTAHUS:

AKOJIOTHYECKH IIeTIECO00PA3HOTO OTHOMICHUS K TPHUPOAE KaK HCTOYHHUKY
CYILIECTBOBAHHMSI )KM3HU HA 3E€MIIE;

MOHMMAaHMS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJjeM, BIMSHUSA
HSKOHOMHMYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOJTHON U COLIMAIBHOM CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCHOJb30BaHUS JOCTHKEHUN XUMHUHU A
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAONOIb30BaHUS;



AKTUBHOI'O HENPUATUSA JEHUCTBUM, IPUHOCALIUX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCTEICTBUS MPEANPUHUMAEMBIX JEUCTBUM U IPEJOTBPAILATh UX;

HAJIMYUS Pa3BUTOTO HKOJOTMYECKOTO MBIIIJICHUS, YKOJOTHYECKOW KYJIbTYPBbI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaINpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B TO3HABATEIbHOM, KOMMYHHKATUBHOM M COLIMAIBHOU
MpaKkTUKe, CIOCOOHOCTM M YMEHHS aKTHMBHO TMPOTUBOCTOSTH HUICOJIOTHUHU
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
U 0OIIECTBEHHOMN NTPAKTUKHY;

NOHUMaHUs cCrnenupUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMUPOBaHUN PAINMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBICHUs 00 OKPYKAroIeM MHUPE KaK O €IMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
MPUPOJTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYUMOCTH XHMHUHU IS COBPEMCHHOMU
IMBWIN3AIMU: B €€ TYMaHUCTUYECKON HATPABIIEHHOCTH U Ba>KHOM POJIM B CO3JaHUU
HOBOM 0a3pl MaTepuaibHON KYyJIBTYPhI, B PEIICHUH TJI00aIbHBIX MPoOIeM
YCTOWYHMBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPbEBOM, SHEPTETUUECKOM, MUIEBON U
HKOJIOTHYECKON 0e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIICUCHUU YCIOBHM
YCIICIIHOTO TPYJa U SKOJOTUYECKH KOMMDOPTHON KUZHU KAKIOTO YieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: [OHUMAHUS CYIIHOCTH METOHO0B
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIB30BATh
noJydaeMble 3HaHMS JIJISl aHAIU3a U OOBSICHEHUS SIBICHUN OKpPYXKAIOIIEro MUpa H
MPOUCXOIAIIUX B HEM U3MEHEHUMN, YMEHUS JleJaTh 00OCHOBAHHbBIC 3aKIIIOUCHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIINXCS JAHHBIX C IEJIbIO MOTYYEHUS IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XUMHYECKUE 3HAHMS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

WHTEpeca K MO3HAHUI0, UCCIIEA0BATEIbCKOU AEATEIIBHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOoOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM [0 XWMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TpyZia B Pa3iNMdHbIX chepax mpodeccHoHaTbHOM
NEATENBbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI



MeranpenMeTHbIE pe3yibTaThl OCBOEHHS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo1ero 00pa3zoBaHus BKIIOYAOT:

3HAQUMMBbIE  JUIA (GopMHpOBaHUS  MHPOBO33PEHUSA  OOYYaAIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAayyHOM KapTHHbBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEILECTBO, SHEPTUs, SIBJICHHE,
MpoLece, CUCTEMAa, HAYYHbIA (aKT, MPUHIUI, THUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, UCCIEA0BaHKE, HAOIIOEHUE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHeE);

YHHUBEpCaIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHuE (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYalolnuXCs;
CIIOCOOHOCTb oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHUS U yYHUBEpCAJIbHbIC Y4COHBIC
JIEVCTBUS B IIO3HABATEILHOW U COLIMAJIbHOM MPAKTUKE.

MeranpeaMeTHbIE Pe3yiabTaThl OTPAXarT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JICUCTBUSMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCaAJIbHbIE Y4eOHbIE JeHCTBHS

1) 6a30Bble JJOrHYecKHe JeCTBHS:

CaMOCTOATENbHO  (QOpMYyNIHpOBaTH M aKTyallM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENEeNATh LEeNu JACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
TOCTHKEHUS, COOTHOCUTD PE3YJIbTAThI AESTEIBHOCTH C TOCTABIECHHBIMHU LIEJISIMU;

UCIIOJIB30BATh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJIATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA JJIsl OOBSICHEHUS! OTACIBHBIX (DAKTOB U
SIBJICHUH;

BBIOMpATh OCHOBaHUS W KPUTEPUU [JI KIacCU(PUKAIMKM BEIIECTB U
XUMHUYECKUX PEaKIUil;

YCTaHABIMBATh MPUYMHHO-CIECICTBEHHBIE CBA3M MEXAY H3YyYaeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYXJEHUS (MHAYKTUBHbBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUAX, GOPMYIUPOBATH BHIBObI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMHUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIENU, TPEOOPA30BHIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUUECKUI
3HaK (CMMBOJI) JIEMEHTa, XUMUYecKas (opmyJsia, ypaBHEHHE XUMHUECKON peakinu
— MpPU pPElICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTHUYECKUX 3a7ad, NPUMEHSTH



Ha3BaHHbBIE MOJICTBLHBIE MPEJACTABICHUS ISl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIIUil.

2) 0a3oBbIe HCCIeA0BaATEIbCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkuuu;

dbopMyITUpOBATH LIEJIM U 33/1a4l UCCIIEIOBAHMS, UCTIOIh30BaTh TOCTABICHHBIE
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJI1 (POPMHUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HABBIKAMU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS U  TPOBEACHUS
YUCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUs HAOJI0/IaTh 3a XOJO0M
mpoiiecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ynbrar, (opMyJIupoBaTh
000011IeHNS ¥ BBIBOAbBI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YILTATOB UCCIICIOBAHMUS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOperaTrh OMNbBIT YYEHHUYECKOM HCCIEOBATEILCKOM M  MPOCKTHOU
JEATeNIbHOCTH, TMPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOMCKY METOJIOB PEIICHUsI TPAKTUUECKUX 3a/1a4, TIPUMEHEHHUIO Pa3TUIHBIX METOJIOB
MTO3HAHUS.

3) paboTa ¢ unopmaumeii:

OPUECHTHPOBATLCA B PA3IUYHBIX HMCTOYHMKAaX WHPopManuu (HAy4IHO-
NOMyJIApHAsl JUTepaTypa XUMHUYECKOTO COJIepXKaHWs, CIpPaBOYHBIC IOCOOUS,
pecypebl MHTEpHETA), aHATU3UPOBAaTh WHQPOPMAITUIO PA3TUYHBIX BHJIOB U (GOpM
peACTaBICHUA, KPUTHYECKHU OIICHUBATH eé JIOCTOBEPHOCTH "
HEMIPOTHBOPEUYUBOCTH;

dbopMyITHpOBATh 3alPOChl U MPUMEHATh PA3IUYHBIC METOJBI IIPH TIOWCKE U
orbope wmHpOpMaIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEeOHBIX 3ajad
OIPEAEIIEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCIOJIb30BaHUS HWH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO  BBIOMpaTh  ONTHUMaNIbHYIO  (OpMY  TNPEICTABICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCITOJIh30BaTh HAYUHBIN S3BIK B KAYECTBE CPEJICTBA IMPU Pad0TE ¢ XUMUUICCKOU
nHpopManuei: NMPUMEHATh MEXIpeaAMETHbIC ((DHU3UYSCKHE W MaTEMaTHYCCKHUE)
3HaKH U CUMBOJIBI, (POpMYIIbI, a0OpEeBHATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CMMBOJIMYCCKUC CPCACTBA HAT'TIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI B X0J1€ JUAT0Ta U/ WU
JIMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYITUPOBATH CBOU MPEJI0KECHUS
OTHOCHUTEJIBHO BBIMIOJHEHUS TIPEAJIOKEHHOMN 3a/1a4H;

BBICTYNIATh C IPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3aiu yueOHOro MpoeKkTa, u (opMyJIupOBaTh BHIBOJIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HUCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUK B
X0J1e 00CYKJIeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepPCaJIbHbIe y4eOHbIC 1eHCTBUA:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISTH CBOIO IMO3HABATEIbHYIO
JEeSTENbHOCTh, ONpenesss €€ Lead M 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUM Y4eOHBIX M UCCIENOBATENbCKUX 3a/ad, BbIOMpaTh Haubosee
3G (eKTUBHBIN crmoco0 HX pemieHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHHH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CAaMOKOHTPOJIb JIESITEIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HNPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHbIE pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMUU HA YTIyOJIEHHOM
YpOBHE Ha YPOBHE CpeHEero o0I1ero o0pa3oBaHus BKIIOYAIOT CIeIIU(UISCKUE IS
ydeOHOro npeaMera «XuMUs» HaydHbIe 3HAHUS, YMEHHS U CITIOCOOBI ACHCTBUM 110
OCBOCHHIO, UHTEPIPETALMA U MPEOOPa30BAHUIO 3HAHUN, BUIBI JACATEIBHOCTU TIO
MOJIYYCHHIO HOBOTO 3HAHUS M TNPUMEHEHHIO 3HAHUN B Pa3IMYHBIX Y4YEOHBIX
CUTyalusiX, a TAaK’Ke B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEil. B
porpaMMe IO XUMHUU MPEIMETHBIE PE3yNbTaThl MPEACTABICHbI IO T0JaM
W3YUYECHUS.

10 KJIACC

[IpeameTHble  pe3yabTaThl OCBOEHUSI Kypca «OpraHuyeckass XuUMUSI»
OTPaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWW OPTaHMYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAayK M €€ POJu B OOECIIEUYEHHH YCTOMYMBOIO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUYECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEIULIUHBI, CO3JJaHUH HOBBIX MAaTEpHUAJIOB,



HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieueHU U palMOHAIILHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUSI M OOIIEH KYJIbTYphI
YeJIOBEKa, a TAKXKE IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBbIO
U IIPUPOJHOU CpEE;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIINe MOHSATUS — XUMUUYECKUHN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
obojouka aroma, S-, p-, d-aTOMHBIE OpOWTaIM, OCHOBHOE U BO30OYXIEHHOE
COCTOSIHUSI aToMa, TUOpUAu3alMs aTOMHBIX OpOWTaned, HWOH, MOJEKYyJa,
BaJICHTHOCTb, JIEKTPOOTPUIATEILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTIIEPOIHBIN CKeNeT, PyHKIIMOHAbHAS
rpymmna, pajaudkan, CTPYKTypHbie ¢Gopmynbl  (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass W MPOCTPAaHCTBEHHasi (TeoMeTrpuyeckas,
ONTHYECKas), HW30MEpbl, TOMOJIOTUYECKUM P, TOMOJIOTH, YTJIEBOJIOPOIbI,
KHUCIIOPOJI- U a30TCOJIepIKaIllIe OPraHUYECKHE COCAMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIWHCHHS; TEOPHUH, 3aKOHBI
(nepuonuueckuit 3akon J[. M. MenneneeBa, Teopusi CTPOCHHUS OPTaHHUYECKUX
BemecTB A. M. bByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUSI
U TPEBpPAIICHUS DHEPrUM TIPU XUMHUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SA3bIK XMMHUHU, MHUPOBO33PECHUECKUE 3HAHUS, JIEKAIINE B OCHOBE
NOHUMaHHUSI IPUYNHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBIICHUI; IPEICTABICHUS O
MEXaHU3Max XUMUYECKUX PEaklHil, TEepMOAMHAMUYECKUX U KHHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHHUSI, O B3aUMHOM BJIMSIHUHM aTOMOB U TPYII aTOMOB B
MOJIEKYJTaX (MHIYKTUBHBIH U Me3oMepHbIH 3¢ ek, opueHtanTsl | u Il pona);
(dakToNOrNYeCKuEe CBEICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAaHUM BAXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
JESTEIBHOCTH YeJIOBEKa, OOIIUX HAyYHBIX TPUHIIMITAX XUMUUECKOTO TPOU3BOICTBA
(Ha MpUMepe TPOU3BOJICTBA METAHOJIA, TepepabOTKH HEDTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATh XapaKTEPHbIE MPU3HAKH TOHSITHA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMECHHI:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJMKY I COCTABJICHUSI MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHISCKUX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPbIBATH UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pEAKUUA  TOCPEACTBOM  COCTaBIICHUS
AJIEKTPOHHOTO 0ajaHca »JTUX peaklHi, peakuuidi HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



M3rOTaBIMBATh MOJECINA MOJEKYJ OPTaHUYECKUX BEIIECTB IS UILIOCTPALIUU
X XMMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHUSI;

c(hOpMUPOBAHHOCTh YMEHHUI: YCTAHABIMBATh MPUHAIC)KHOCTh HU3YyUYEHHBIX
OPraHUYECKUX BEIIECTB IO HMX COCTaBy M CTPOCHUIO K OIPEAECIEHHOMY
KJIaccy/Tpynne COEIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
HomeHknarype (IUPAC) u npuBoIuTh TPUBHAIBHBIC Ha3BaHMS MJIA OTACIBHBIX
MpEeJCTAaBUTENICH OPraHUYECKUX BEIIECTB (ITHIJICH, alleTHJICH, TONYOJ, TIUIEPHUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbICTU, AalleTOH, MYypaBbUHAs
KHMCJIOTa, YKCYCHasl KUCJI0Ta, CTEAPUHOBAsA, OJIEMHOBAs, NMTAJIbBMUTUHOBAsA KHUCJIOTHI,
TJIMIMH, aJlaHWuH, MajabT03a, (PpyKTO3a, aHWJIWH, TUBUHUI, H3OIPEH, XJIOPOIPEH,
CTUPOJI U IpYTHE);

chOpMUPOBAHHOCTh yMEHUS OMNpENENsATb BUJ XUMHUUYECKON CBSI3M B
OpraHUYEeCKUX COCAMHEHUAX (KOBaJEHTHAs W WOHHAs CBs3b, O- W T-CBS3b,
BOJOPOHAS CBSI3b);

c(hOpMUPOBAHHOCTh yMEHUS TPUMEHATH IMOJOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemecTB A. M. BytnepoBa jyisi 00bICHEHUST 3aBUCUMOCTH CBONCTB
BEIIECTB OT UX COCTABa U CTPOCHUS;

c(hopMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHUE, PU3HUECKUE
U XMMHUYECKHE CBOMCTBA TUIIMYHBIX IIPEICTABUTEIIEHM pa3JIUYHBIX KIIACCOB
OPraHUYEeCKUX BEILIECTB: AJIKAHOB, IUKIOAIKAHOB, aJIKEHOB, AJIKaJIUCHOB, aJIKUHOB,
apOMaTUYECKUX YTJIEBOJIOPOIOB, CIMPTOB, aJlbJIETHUAOB, KETOHOB, KapOOHOBBIX
KHACJIOT, TIPOCTBIX M CJOXKHBIX 3(HUPOB, KUPOB, HUTPOCOCAMHEHUN U aMUHOB,
AMUHOKHUCJIOT, O€NKOB, YIJIEBOJOB (MOHO-, JM- MW  [OJHCAXapHJIOB),
WUIIOCTPUPOBATh ~ IEHETUYECKYI0  CBS3b  MEXJAY HHUMH  YPaBHEHUSMU
COOTBETCTBYIOIIMX XUMHUUYECKHX PpEAKIUHA C MCIOIb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(OpMHPOBAHHOCTh yMEHHS TOJATBEPX,AaTh Ha KOHKPETHBIX MpUMeEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTMHEHUH OT
KPaTHOCTH U THUIMA KOBAJIEHTHOU CBSI3M (G- U T-CBSI3M), B3AUMHOT'O BIUSIHUSL aTOMOB
Y TPy aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BAThH UCTOYHUKH YTIEBOJAOPOTIHOTO
CBIPbs (HEPTH, MPUPOHBIN T'a3, YTOJb), CIIOCOOKI €ro MePepadOTKH 1 MPAKTUIECKOE
MIPUMEHEHHUE TIPOJIYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh BIAJCHHUS CHUCTEMON 3HAHWN O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAOIIOCHUH, U3MEPEHUHN, MOJICTUPOBAHUN, IKCIIEPUMEHTE
(peasibHOM U MBICIIEHHOM ) U YMEHUS IPUMEHSATH 3TU 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHHS IPUMEHATH OCHOBHBIE OTIEPAIIUU MBICITUTEITHLHOM
NEATeNIbHOCTH — aHaju3 W CHUHTE3, CpaBHEHHE, 0000IleHHEe, CHUCTeMaTH3allMIo,



BBISIBJICHHE MPUYMHHO-CIEICTBEHHBIX CBSI3€M — M1 U3yUYECHUSI CBOMCTB BEIIECTB U
XUMHYECKHUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHHUII: BBISBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEICTABICHUSMH IPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOTY;

c(hOpMUPOBAHHOCTh YMEHUM: IPOBOJIUTH PACUETHI IO XUMUYECKUM PopMyraM
U YPaBHECHHUSIM XMMHYECKUX PEAKIUA C HMCIOJb30BAaHUEM (PU3UUECKUX BEIUYUH
(macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACUEThl MO HAXOXKICHUIO XUMUUYECKOW (HhOpMYIIbI
BEILIECTBA 10 MU3BECTHBIM MAaCCOBBIM JIOJIIM XMMHYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusl, TNIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

c(hOopMHUPOBAHHOCTh YMEHHI: POTHO3UPOBATH, AHATU3UPOBATH U OICHUBATH
C TMO3WIMH  DKOJIOTMYECKOW  O€30MacHOCTH  IOCJTEACTBUS ~ OBITOBOM U
IIPOU3BOJICTBEHHOM JICSATEILHOCTH Y€JIOBEKA, CBSI3aHHOU ¢ MepepabOTKOM BEIIECTB,
UCITIOJIH30BaTh MOJYYCHHBIC 3HAHUS JIJISI IPUHSATHS TPAMOTHBIX PEIICHUN MpoOiemM
B CUTYallUsX, CBSI3aHHBIX C XUMUCH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENbHO TUIAHHUPOBATH U TMPOBOJUTH
XUMHYECKUN OSKCIEpUMEHT (TIOJlydeHHEe W M3yYeHHE CBOMCTB OpPraHUYeCKHUX
BEILECTB, KAYECTBEHHbIC PEAKIHUU YIJIIEBOAOPOAOB PpA3IMYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE ASKCIEPUMEHTAJIbHBIX
3a/lady 10 PAaclO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM TMpaBuUl
0e30racHOro OOpaIlleHHs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O00OPYIOBAaHUEM,
dbopMynupoBaTh IeNb HUCCIENOBAaHUA, TPEJICTABISATh B pazIu4yHON (dopme
pE3yAbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hopMHUPOBAHHOCTh YMCHHIA:

coOMI01aTh MpaBUJIa IKOJIOTHYECKH IIe1eCO00pa3HOro MOBEACHUS B OBITY H
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbs, OKPYXarOUIEH
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JECHUCTBUS HaA JKUBBIE OPraHU3MBbI
ONpeIeIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMas cMbIch nokazatens [1/1K;

aHAJM3UPOBATH 11€JIECOO0PA3HOCTh NMPUMEHEHUS OPraHMYECKUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBJIATH IICJICHANPABICHHBIN TOUCK
XUMUYECKOW MHGOPMALIUK B PA3JIMUHBIX UCTOYHUKAX (HayyHas U yueOHO-Hay4YHas
JTUTEepaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJM3UPOBATH XUMUYECKYIO0 HHPOpMAIUIO, IepepadaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.



11 KJIACC

[IpeameTHble pe3ynabTaThl OCBOEHMS Kypca «OOIas M HeopraHudeckas
XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbBHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHHI MOPUPOJBI, O MECTE€ U 3HAYEHUHU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ POJU B OOECICUCHHH YCTOWYHUBOIO
pPa3BUTHSA, B PEHICHUU MTPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHaOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJIONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33PECHHUS U OOIIEH KyJIbTyphl YEJIOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOMU
cpene;

BJIQJICHUE  CUCTEMOM  XMMHUUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarOIIUE MOHATHUS — XUMUUYECKUM 3JIEMEHT, aTOM, AJIpO aTOMa, U30TOIIbI,
JJIEKTpOHHAs 000JI0OYKa aTtoma, S-, p-, d-aToMHBIE OpOUTaNU, OCHOBHOE U
BO30YXIEHHOE COCTOSHUS aToma, THOpuAM3aluds aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYeCKas, BOJOPOJHAs),
KpUCTAJUIMYECKAsA PpEIIETKA, XHUMHUYECKas peakuus, pPacTBOpP, IJIEKTPOJIMUTHI,
HEDJICKTPOJIUTHI, JJECKTPOJUTHYECKAsT JTUCCOLMALMS, CTEINEHb JUCCOLUALMH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHTENb, TEIUIOBOW 3(deKT
XUMHUYECKOU PEAKIMU, CKOPOCTh XUMUYECKON PEAKIINU, XUMHUYECKOE PABHOBECHE;
TEOPUU M 3aKOHBI (TEOpHUSI AIEKTPOJUTHUYECKON AUCCOLMAIMU, TEPUOAUUYECKUIN
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MPEBPALICHUS SHEPIUU MPU XUMHUYECKUX PEAKIHAX, 3aKOH MOCTOSHCTBA COCTAaBa
BEIIIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKHUI S3BIK
XUMHUH, MUPOBO33PEHUYECKHE 3HAHUS, JISKAIIUE B OCHOBE MOHUMAaHUS TPUUUHHOCTH
U CUCTEMHOCTH XUMHWYECKHUX SIBIICHUI; COBPEMEHHBIEC MPEJICTABICHUSA O CTPOCHUU
BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM M HAJIMOJIEKYJISIPHOM YPOBHSX;
NPEACTABJICHUSI O MEXAHU3MaX XHMHUYECKHUX pEaKIUi, TEPMOJUHAMUYECCKUX U
KUHETUYECKUX 3aKOHOMEPHOCTSIX HX NPOTECKaHWs, O XWMHUYECKOM PaBHOBECHH,
pacTBopax W JHCIIEPCHBIX CHCTeMaX; (DAKTOJOTrMYECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCMOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BCIICCTB B OBITY W MPAKTHYECKOW JEATCIHHOCTH YeEJIOBEKa, OOMMX HayYHBIX
NPUHIANAX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMCHHI: BBIABIIATH XapaKTCpHbBIC NMPU3HAKH TOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATh COOTBETCTBYIOIIME MOHATHS NPH
ONMCAaHUM HEOPTaHWYECKHUX BEIIECTB U UX PEBPAICHUN;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJIUKY TSI
cocTaBlieHUs (GOpMyJd BELIECTB M YpPaBHEHUH XHMHUUYECKHX  PpEaKIHi,
cucreMatnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACINISITh BaJCHTHOCTh U CTEIICHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSAX, BHUJI XUMUUYECKOW CBs3U (KOBaJICHTHas,
WOHHAs, METa/UInuecKas, BOJIOPOJIHAsS), THUIN KPUCTAIUIMYECKOW PpeIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWMCTB BEIIECTB OT
BUJla XUMHUYECKOW CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM H
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUSI KOBAJIEHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KJTACCU(PUIITUPOBATH: HEOPTaHUYECKHE BEIIECTBA
M0 UX COCTaBY, XUMUYECKHUE PEAKIIMH MO PA3JIMYHBIM MIPU3HAKAM (YUCTY U COCTaBY
pearupymroImx BeIIeCTB, TEIUIOBOMY A(PdeKkTy peakiuu, W3MEHEHHUIO CTereHen
OKHCJICHUSI DJIEMEHTOB, OOpPaTUMOCTH, YYaCTHIO KaTajiu3aTtopa U JApyrue);
CaMOCTOSITEJIbHO BBIOMPATh OCHOBAaHUS W KPUTEPUU ISl KiaccuuKaimu
M3Yy4aeMbIX BEILIECTB U XUMUYECKUX PEAKIIUI;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPHOIUYECKOro 3akoHa JI.
W. MeHnneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpPMHPOBAHHOCTh YMEHHI: XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XUMHUYECKHX 3JIEMEHTOB ME€PBOrO—YETBEPTOrO IEPUOJOB
[Tepuoanueckoii CHUCTEMBI J.H. Menpeneena, HCTIOJIB3YSI MMOHSTHUS
«QHEPreTUYECKUE YPOBHU», «IHEPreTHUUYECKUE IMOTYPOBHU», «S-, p-, d-aTOMHbIE
opOuTANIN», «OCHOBHOE€ U BO30YKIEHHOE HHEPreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHUYECKUX DJIIEMEHTOB U HX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJJEHTHBIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX
3JIEKTPOHHBIX 000JI0YECK;

chOpMHPOBAHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHUYECKHE  CBOMCTBAa  BEIIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAAThH
CYIIECTBOBAHHE T'€HETHYECKOW CBA3H MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

chOpPMHPOBAHHOCTh yYMEHHUS PACKPBIBaTh CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIMA TTOCPEJICTBOM COCTABJICHHS AJIEKTPOHHOTO OanaHca
ATUX peaKklui; peakluii MOHHOrO OOMEHa MyTEM COCTABICHUS WX MOJHBIX U
COKpAIIEHHBIX  HWOHHBIX  YPAaBHEHWUW;  pEAKUMM  THUAPOIM3a;  pEeaKIui
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPEe TMIPOKCOKOMILIEKCOB IIMHKA U aTIOMUHUS );



c(hOpMUPOBAHHOCTb yMEHHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEAKIUU C YU4E€TOM HMX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHUYECKOW peakIuh B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(dakTOpOB, a TAKXKE XapaKTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe Hay4yHbIE TPUHIUINBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3HOCTh
MPUMEHEHHS] HEOPraHMYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOUYKH
3pEHHS] COOTHOIIEHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh BJIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TPUPOJBI — HAOMIOACHUE, HW3MEpPEHUEe, MOJIeTUPOBaHUE,
AKCTIIEPUMEHT (peasbHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaX,
YMEHUS IPUMEHSTH 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TIPHUPOJIE,
MPAKTUYECKOU JeATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABIIATH B3aUMOCBSI3b XUMHUECKUX 3HAHHUM C
MOHSATUSAMH W TIPEJICTABICHUSMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1€€ 0OCO3HAHHOT'O MOHUMAHUSI MaTEPUAIIBHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUSI TPOBOJAUTH PACUETHI: C HCIOJIB30BAHUEM
NOHSTUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHLICHTPALIMS»;
MAaccChl BEIIECTBA WM 00bEMA Ta3a MO0 M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIUX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuy; 3HA4YEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEIOYEH C
U3BECTHOM CTENEHBIO AMCCOLMAINM;, Macchl (00bEMA, KOJIMYECTBA BEIIECTBA)
IPOJIYKTa pEaKIUH, €CIU OJHO M3 MCXOIAHBIX BEIIECTB AAHO B BUJIE PacTBOpa C
ompeIeIEHHOM MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B M30BITKE
(MMeeT mpuUMecH ); T0JIM BhIXOa MPOIYKTa peakuun; 00bEMHBIX OTHOIIEHUH Ta30B;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  3KCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, ONPEICIICHHE
Cpelbl pacTBOPOB BEIIECTB C IOMOIIBI) HWHIUKATOPOB, HM3yYECHHE BIUSHUSA
pa3uyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3ajay 1o TemaM «Mertamisy U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30mMacHOr0 OOpaIIeHnus ¢ BEMIECTBAMHU U J1a00paTOpHBIM
obopynoBaHueM, GOpMYyIUPOBATH IIEJIb UCCIEAOBAHMS, IPEACTABISITH B PA3THUIHON
dbopMe  pe3ynmpTaThl  AKCIEPUMEHTA, AaHAIM3UPOBATh M  OIEHWUBATh  HX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKON
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BeElEeCTBAMU B
COOTBETCTBUM C MHCTPYKIHUSIMU IO BBHIIOJHEHUIO Ja0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTUYECKH I€JIECOO0PA3HOT0 TMOBEIECHUS B OBITY W TPYAOBOU
NEATENBHOCTU B ILIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOUIEH MPUPOIHOMU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA YKUBBIE OPraHU3Mbl ONMPEACIEHHBIX HEOPTraHHMYECKUX
BEIIECTB, MOHUMas cMbici nmokaszarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TMOUCK
XUMUYECKOU MHGOPMAILIUU B Pa3IMUHBIX UCTOYHHMKAX (HayyHas U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Apyrue), KPpUTHIECKU
aHAJM3UPOBATH XUMUYECKYIO HHPOPMAIIKIO, IepepadaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.
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MPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/ILHOIi MPOrpaMMBbI cpeIHero
0011ero o6pa3oBaHus

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOPask BKIIOYAET:

1.1

OCHOBOTIOJIATAFOIINE TIOHATHS (XUMUYICCKHI AJIEMEHT, aTOM, H30TOIIBI,
JJIEKTPOHHAs 000J0YKa aToma, s§-, p-, d-dJEKTPOHHBIC OPOUTAIH
aTOMOB, OCHOBHOE U BO30YXJIEHHOE COCTOSTHHE aTOMa, MOH, MOJIEKyJIa,
BAJICHTHOCTh,  JJICKTPOOTPHUIIATCIBHOCTh,  CTCTIICHb  OKHCJICHWS,
XHUMHYECKasi CBsI3p (O- W T-CBsA3b, KPAaTHBIC CBS3HM), THOPHIA3ANUS
ATOMHBIX OpOHWTaNIeH, KpUCTAUTUYECKass PEIIéTka, MOJb, MOJIIpHAs
Macca, MOJIIpHBIH O00BEM, MOJIApHAs KOHLEHTpaIus, pacTBOPbI
(MCTHHHBIC, TUCTIEPCHBIC CHCTEMBI), KPUCTAJIOTHIPATHI, YIIIePOTHBII
ckener, (hyHKIMOHANbHAS TPYyMNa, paaukall, U30MEphl, CTPYKTypHas
dbopmyna, wu3oMmepus (CTpyKTypHas, reoMeTrpudeckas  (Iuc-,
TPaHCU30MEPHS), TOMOJOTMYECKUN P, TOMOJIOTH, YIJIEBOAOPOIbI,
KHCIIOPOJI- ¥ a30TCOJIEprKalie COeTMHEHUs, OMOJIOTUYECKH aKTHUBHbBIE
BelecTBa (yrJieBoIbl, JKUPBI, OCTTKH ), MOHOMED, TIOJIUMEDP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIPHbIE COEIUHEHHS, KPEKHHT, PU(POPMUHT,
TUNBl  XUMHYECKUX PpeaKUuil (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE,
9K30- U DSHAOTEPMHYECKHE, PEaKIUX HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, 0OpaTUMble U HEOOpaTUMBIE), PACTBOP, AIIEKTPOJIUTHI,
HEDJIEKTPOJIUTBL,  AJIGKTPOJIUTHYECKAsl ~ JUCCOLMAlMs,  CTENeHb
JMCCOLIMAIINU, OKHCIUTENb, BOCCTAHOBUTENb, AJIEKTPOJIU3, CKOPOCTh

XUMHYECKOM p€aKiuuu, XUMHYCCKOC paBHOBeCI/Ie)

1.2

TEOPUH M 3aKOHBI (TCOPUS XUMHUYECKOIO CTPOCHHUS OPraHUYECKHUX
Beuects A.M. ByriepoBa, Teopus 3JIEKTPOIUTHUECKON AUCCOLNALINH,
[Mepuomuueckwnii 3akon J[.. MennaeneeBa, 3aKOH COXpaHEHUSI MAcChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SA3BIK XMMHUH, MUPOBO33PEHUYECKHUE
3HaHMUs, JEXKalMe B OCHOBE NMOHUMaHUs IPUUYUHHOCTU U CUCTEMHOCTHU
XUMHUUYECKUX SIBJICHUN, COBPEMEHHBIEC IIPEIACTABICHUSA O CTPOCHUH

BCIICCTBA HA ATOMHOM, MOJICKYJIAIDHOM U HAAMOJICKYJIAPHOM YPOBHAX




1.3

IpCACTaBJICHUA (O) MEXaHU3Max XUMHNYCCKHUX peaKuHﬁ,
TCPMOJUHAMHUYCCKUX u KHHCTHYCCKHUX 3aKOHOMCPHOCTAX Hux

MMPOTCKaHUA, O XUMHUYCCKOM PAaBHOBCCHU, JUCIICPCHBIX CUCTEMAX

1.4

(haKkTOJIOTMYECKHE CBEJCHUS O CBOMCTBAX, COCTaBe, MOJYYCHHH U
0€30MacHOM  HWCIIOJIb30BAHUM  BAKHEHIIMX  HEOPraHMYECKUX |
OPraHWYECKUX BEHIECTB B OBITY MU MPAKTUUECKOW JEATEIbHOCTH

YCI0BCKa

1.5

O6HII/IC HAaY4YHBIC ITPUHIUIIBI XUMHUYCCKOI'0 IMIPOMU3BOACTBA (Ha nmpumMepe
IIpOU3BOJACTBA CCpHOfI KHUCJIOTBI, aMMHaKa, METaHOJIa, Hepepa60TKH

He(pTH)

CpopMHpPOBAHHOCTH YMEHUI BBISBIISATD:

2.1

XApaKTCPHBIC TIIPHU3HAKKM W B3aMMOCBA3b HU3YUCHHBIX HOHSITI/II\/JI,
NPUMCHATb COOTBCTCTBYIOIIUEC TOHATHA IIPHU OIMMCAHUHW CTPOCHHUA U

CBOWCTB HEOPraHUYECKUX U OPTaHNYECKUX BEIIECTB U UX ITPEBPAILCHUI

2.2

B3aMMOCBSI3b XUMUUYECKUX 3HAHWW C TOHSATHUSMU U TIPEACTABJICHUSIMHU
JIPYTUX MPEIMETOB ISl 00JIee OCO3HAHHOTO TOHUMAHUS U 0OBSICHEHUS

CYITHOCTH MAaTCPHUAJIBHOTO CIUHCTBA MHUpa

ChopmMupoBaHHOCTH YMEHHUS UCIIOJIB30BATD:

3.1

HAaUMEHOBAHUS XMMHUYECKUX COEIMHEHUN MEXIyHapOJHOTO COI03a
TEOPETUYECKOW W TPUKIAAHOW XHMHUM U TpUBUAJIbHbIE Ha3BaHUSA
BEILECTB, OTHOCSIIUXCS K HM3Y4EHHBIM KjaccaM OpPraHM4ecKHX |

HEOPraHN4CCKUX COC,I[PIHCHHI;'I

3.2

XMUMHYECKYI0 CHUMBOJIMKY JJISi COCTaBICHUS (OPMYJT HEOPTraHHMUECKUX
BEIIECTB,  MOJICKYJISIPHBIX U CTPYKTYpPHBIX  (pa3BEPHYTHIX,

COKpAIEHHBIX U CKENIETHBIX) (POPMYII OpraHUYEeCKUX BEIIECTB

ChopmupoBaHHOCTH YMEHHUS KIACCUPHUIIUPOBATE:

4.1

HCOPraHn4dCCKHUC BCHICCTBA, CAMOCTOATCIILHO BLI6I/IpaTL OCHOBAaHUA H

KPUTCPUHN I Knaccn(bnxaunn HU3Y4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.2

OpraHu4eCKUc BCHICCTBA, CaAMOCTOATCIBLHO BBI6I/IpaTB OCHOBaHUA H

KPUTCPUHN I Knaccn(bnxaunn HU3Y4aCMbIX XUMHUYCCKUX 0OBEKTOB

4.3

M0 Pa3NMYHBIM TPHU3HAKAM (YHCIY M COCTaBY pPEarupyrolINX BEIECTB,
TeroBoMy 3(dekTy peakuuu, HW3MEHEHHMIO CTeleHed OKUCICHHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€akunu, y4aCTuro KaTaJ'II/BaTOpa)

C(I)OpMI/IpOBaHHOCTB YMCHHA XapaKTCPpU30BaATh 3JICKTPOHHOC CTPOCHUC
aTOMOB (B OCHOBHOM H B036Y)KI[éHHOM COCTOHHI/II/I) U HOHOB

XUMHYECKUX DJIeMEHTOB 1 — 4 nepnuoaoB HCpHOI[H‘-IGCKOfI CHUCTCMBI




J.1. MenneneeBa 1 ux BaJICHTHbIE BO3MOKHOCTH, UCIIOJIb3Ys IIOHSITHUS

§-, p-, d-21€KTPOHHBIE OPOUTAIIH, SJHEPTETHUECKUE YPOBHH

ChopMUpOBaHHOCTh YMEHHS OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHUYECKHX IEMEHTOB M 00pa3yeMbIX UMHU COECTUHEHHH 110

IIEPUOIaM U IpynIam

ChopMUpOBaHHOCTh yMEHHUS COCTaBIISATh YPAaBHEHHS XUMHYCCKHX

peaKkuuii ¥ pacKpbIBaTh UX CYIIHOCTD:

7.1

OKHCIINTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKIII/Iﬁ oCpecaACTBOM

COCTaBJICHUA 3JICKTPOHHOTO OanaHca 3TUX peaKHI/Iﬁ

7.2

YPaBHEHUSI PEAKIUN pa3JIMYHBIX THIIOB; IIOJHBIE M COKpAlllEHHbIE
YpaBHEHUsl pPEaKIMi HOHHOrO OOMEHa, Y4YUThIBas YCIOBUA, HpHU

KOTOPBIX OTHU pC€aKIU UOYT 10 KOHIIA

7.3

peakuii TUAPOIN3a, PEaKIMil KOMIUIEKCOOOpa3oBaHUs (Ha MpUMeEpe

TUIPOKCOKOMILJIEKCOB IIMHKA U aJTFOMUHUS)

CdopMHUpOBaHHOCTH YMEHHS TIOITBEPIKIATH:

8.1

Ha KOHKDPETHBIX MpUMEpax XapaKTep 3aBUCUMOCTH PEAKIMOHHOU
CIOCOOHOCTH OPraHUYEeCKUX COCTUHEHWH OT KPAaTHOCTH W THIIA
KOBaJICHTHOM CBSI3U (O- U T-CBSA3M), B3aUMHOTO BIIUSIHUSL aTOMOB U
TPyl aTOMOB B MOJIEKYJaX, a TakKe OT OCOOCHHOCTEH peanu3aluu

Pa3IUYHBIX MEXaHU3MOB MPOTEKAHUSI peakLnuit

8.2

XapaKTCPHbIC XUMHUUYCCKUC CBOMCTBa BC€IICCTB COOTBETCTBYIOIIMMHU

OKCIICPUMCHTAMU U 3allUCAMU ypaBHeHI/Iﬁ XUMHUYCCKUX peaKHI/Iﬁ

ChopmupoBaHHOCTh YMEHUSI XapaKTEpU30BaTh COCTAB U BaKHEHIINE
CBOMCTBa BEILIECTB, MPHUHAUICKANINX K OINpeneiaéHHbIM KilaccaM |
IpyNIaM COEIUHEHUH (MpOoCThie BEIIECTBA, OKCHJbI, THIPOKCHIBI,
COJIM; YTJIEBOJOPO/Ibl, MPOCTHIE 3(DUPHI, CIUPTHI, (PEHOBI, aTbIACTUIbI,
KETOHBI, KAPOOHOBBIE KHUCIOTHI, CIOKHBIE 3(DUPBI, KUPBI, YTIEBOMIDI,

aMUHBI, aMUHOKHCJIOTHI, OCITKH )

10

ChopmMupoBaHHOCTh yYMEHHUS MPOBOIUTH PACUETHI MO XUMHUYECKHM
dbopMmynaM U ypaBHEHHUSM XHMHUYECKHX PEAKIUil C HCHOJb30BaHUEM

(I)I/ISI/ILIGCKI/IX BCIINYHNH:

10.1

Macchl (00bEMa, KOTHUeCcTBa BEIIECTBA) MPOAYKTa PEAKIIMH, €CITH OTHO
U3 HCXOJHBIX BEIIECTB JaHO B BHUJE pacTBOpa C ONpPeAeNEHHON
MacCOBO J10JIel pacCTBOPEHHOTO BEIIECTBA MIIM IaHO B H30BITKE (MMEeT

PUMECH)

10.2

MaccoBOH Uil 00BEMHOM J10IH, BBIX0JIa MMPOIYKTA PEAKLIUU

10.3

TeTI0BOro 3 dekra peakuit




10.4

00BEMHBIX OTHOLLIEHUN I'a30B

10.5

10 HAXOXKJICHUIO XUMHUYECKOW (POPMYITBI BEIIeCTBa

11

Bilagenue cucteMoi 3HaHUM O METOJAX HAy4HOI'O IO3HAHUS SIBJICHUUN
OPUPOJIbI, HCHOJB3YEMBIX B €CTECTBEHHBIX HayKaXx U yMEHHUE
OPUMEHSTh ATH 3HAHUA NPU DKCIEPUMEHTAIBHOM HCCIIEI0BAHUU
BEIIECTB U Il OOBSICHEHUSI XUMUYECKUX SIBJICHUH, IMEIOLINX MECTO B
IpUpOJIE, TPAKTUYECKOMN NIEATEIbHOCTH YE€JIOBEKA U B IMOBCEIHEBHOM

KU3HHU

12

ChopMHUpOBaHHOCTh YMEHHS NPUMEHSTH (MCHOJIB30BaTh) 3HAHUSA O
COCTaBe M CBOMCTBaxX BEIIECTB MJISI AKCIEPUMEHTAIBHON NPOBEPKU
TUIOTE3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEH IPOTEKAaHUS XUMHYECKUX
peakui M TPOTHO3UPOBAHUS BO3MOMXKHOCTEM HMX OCYIIECTBIICHHUS;
CUCTEMHBIE XMMHUYECKUE 3HAHMS ISl OObSICHEHUS] ¥ MPOTHO3UPOBAHUS
SBJICHUH, MMEIOUIMX €CTECTBEHHOHAYUHYIO MPUPONY; AJIS TPHUHSITHS

TPaMOTHBIX PEIICHH MTPOOJIEM B CUTYallUsIX, CBSI3aHHBIX C XUMUEH

13

CdopMHUpOBaHHOCTH YMEHHS TIJIAHUPOBATH W MPOBOJANTh XUMHUECKHI
OKCIIEPUMEHT (TIOJlyY€HHE W W3YYCHHE CBOWCTB HEOPTaHWYECKUX U
OpPraHWYeCKUX BEIIECTB, Ka4eCTBEHHBIC PEAKIWU YIIIEBOJAOPOIOB
Pa3IMYHBIX KJIACCOB U KUCIOPOJICOICPKAIIUX OPTAaHNIECKUX BEIECTB,
peleHre  SKCIEPUMEHTANBHBIX ~ 3aJad [0  paclO3HABAHHIO
HEOPraHUYeCKUX M OPraHWYECKHUX BEIIECTB) C COOJIIOJICHUEM IPaBHII
Oe3omacHOTO  OOpamieHuss C BEImeCTBaMU M JIAOOPAaTOPHBIM
o0opynoBaHueM; GOPMYIUPOBATH IIEITU MCCIICOBAHUS; MPEICTABIISATh
B pa3nYHON (opMe pe3yabTaThl SKCIIEPUMEHTA, aHAIM3HPOBATH U

OLCHUBATh UX NJOCTOBCPHOCTH

14

ChopMHUpoOBaHHOCTh YMEHHUS OCYLIECTBIATH I€IeHANPABICHHBIN TTOUCK
XUMHUYECKOW WHGOpMAIMM B PA3IUYHBIX HCTOYHHUKAX (Hay4dyHas H
y4eOHO-HaydHasi JUTepaTypa, CPeACTBAa MAaccOBOW WMH(pOpMAIMU, CETh
Wnrtepner u apyrue), KpUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO
uHpopMalnIo, nepepadbaTeiBaTh €€ M UCIOJIb30BaTh B COOTBETCTBUH C

MOCTaBJICHHOW y4eOHOI 3a1aueit

15

CchopMHpPOBaHHOCTh yMEHMS MPOTHO3MPOBATH, AHAJIU3UPOBATH U
OLIEHMBaTh HMH(MOPMALMIO C TO3UIMHA HKOJIOTMYECKOW O0e30MacHOCTH
HOCIEJCTBUIM OBITOBOM M MPOM3BOACTBEHHOW JIESATENBHOCTH YeIOBeKa,
CBSI3aHHOM C mepepaboTKOM BemecTB; CHOPMUPOBAHHOCTh YMEHHH
OCO3HaBaTb  OINACHOCTb  BO3JEMCTBUS HAa JKUBBIE  OPraHU3MBI
ONpENENIEHHBIX BEUIECTB, MOHMMAs CMBICH IIOKa3aTens NpeAeabHON

I[OHYCTI/IMOﬁ KOHOCHTpAlM, W MOACHATL Ha MIpUMEpax CITOCOOBI




YMCHBIICHHA W MPCAOTBpAlICHUA HUX BPCAHOI'O BO3I[€I>10TBPISI Ha

OpraHusMm 4CJI0BCKa




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
O XUMHUmn

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeopeTnyueckue OCHOBBI XUMUU

1.1

Crpoenne BemectBa. CoBpeMeHHas: MOJIETb CTPOSHHs aroma. Pacmipenenenue
SJIEKTPOHOB TI0 JHEPreTHYECKUM YpoBHsAM. Kitaccuuranus XuUMHYECKHX
21eMeHTOB. OCOOEHHOCTH CTPOEHHUS IHEPIeTUUECKUX YPOBHEH aTOMOB (s-, p-,
d->nemenToB). OCHOBHOE U BO30Y)XJIEHHOE COCTOSHHS aTOMOB. DJEKTPOHHAs

KOH(Uryparus atoma. BajgeHTHbIE 27€KTPOHBI

1.2

Ilepuonnueckas cucrema xumuyeckux siaemeHToB J M. Menzaeneesa.
®usnueckuit cMbica [lepuoanueckoro 3akona /.M. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB D3JIEMEHTOB M WX COECIWMHEHUM IO
nepuojiaM M rpynnaM. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWMCTB MPOCTHIX

BCIICCTB, BOAOPOJHBIX COC}II/IHCHPlﬁ, BBICHIMX OKCHUAOB U THAPOKCHUIOB

1.3

BanenTHOCTB. DIEKTPOOTPUIATENLHOCTh. CTENEHh OKUCICHUS

1.4

Bunel xumuueckoi cBs3u (KOBaJIEHTHAs, HIOHHASI, METAJUIMYECKasi, BOJOPOIHAS)
U MexaHu3Mmbl €€ oOpasoBaHMs. MeXMOJEKYIspHbIE B3aUMOJCHCTBUS.
BemectBa  MOJNIEKYISIPHOTO UM HEMOJEKYISIPHOTO  CTPOEHHUA.  THUIBI
KPUCTANIMYECKUX PpEmETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA

KPHUCTAJUIMYECKON PEIIETKU

1.5

Xumudeckass — peakmusa.  Knaccupukarmuss — XUMHYECKHMX — peakluid B

HeOpraHquCKOﬁ u OpF&HH‘ICCKOfI XAMHH. 3aKOH COXpaHCHUA MAaCChl BEIIECTB

1.6

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pPa3InYHbIX (haKTOPOB

1.7

TemnoBsie 3¢ dexThl XuMu4Yeckux peakiuil. TepMoxuMuyeckue ypaBHEeHUs

1.8

O6paTI/IMLIe PCaKIuu. XHUMHYECKOE PaBHOBCCHC. CDaKTopLI, BIIMAKOINHUEC Ha

COCTOSTHHE XUMHUUYECKOro paBHOoBecus. [Ipunnun Jle [llarense

1.9

9J'ICKTpOJ'II/ITI/I‘IeCKa$I Jucconuanus. CuipHble U cla0ble QJICKTPOJIUTEI. Cpez[a
BOJHBIX PACTBOPOB BCHICCTB: KHUCIIAA, HeﬁTpaJ’IBHaﬂ, mIcJI0O4YHasd. CreneHb

nucconuannu. Peaknuyu HOHHOTO 0OMeEHa

1.10

IMunponus coneit. MonHoe mpousBenenue Boabl. Bomopoansiii mokaszarens (pH)

pacTtBopa

1.11

CnocoObl BbIPpAKCHUSA KOHIOCHTpAUH pacTBOPOB: MaccoBas HOJIA
paCTBOpéHHOFO BCIICCTBA, MOJIIpHAsA KOHLCHTpALUs. Hacpimennsie u

HCHACBIIICHHLIC PACTBOPLI, pACTBOPUMOCTE. KpI/ICTaJ'IJ'IOF HNApaThl




1.12

OKHCIIUTENHEHO-BOCCTAHOBUTENIbHBIEC peakinu. [loBeieHne BEnecTB B cpeiax ¢

pa3HbIM 3HaYeHHeM pH. MeTo bl 31eKTpoHHOTO OasiaHca

1.13

DJIEeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUH

2.1

Knaccudukarms HEOPraHUYECKUX COEVHEHUH. Homenximarypa

HCOPraHN4YCCKUX BCUICCTB

2.2

XUMHUYECKHUE CBOMCTBA BAKHEHIIMX METAJJIOB (HATPUM, KA, KaJbLIUM,
MarHui, aJIOMUHUN, IIUHK, XpOM, JKeJe30, Me/lb) U UX coeauHeHui. OOmue

CrocoObI MOJyYEHUS METAJIJIOB

2.3

XUMHYECKHUE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TajOT€HOB, CEphl, a30Ta,
dochopa, yrmepoma W KpeMHHUA) U UX COCAMHEHUH  (OKCHUJIOB,

KHCIIOPOICOAEpIKAIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

2.4

I'enetmueckas CBI3b HCOPraHNu4Y€CKUX BEUICCTB, NMPUHAMICKAIINX K

Pa3IMYHBIM KJIacCcaM

2.5

Wnentuduxanus Heoprannueckux coeqnHeHn. KauecTBeHHbIE peakIuy Ha

HCOPraHNM4CCKUEC BCIICCTBA U NOHBIL

OCHOBBI OpraHUYECKON XUMUHU

3.1

OcCHOBHBIE TOJOXKEHUS TEOPUHU XUMUYECKOTO CTPOEHHUS OpPraHuYecKuX
coequuennii A.M. bytnepoBa. YTiepoHbIil CKEIET OpraHuuYe€CKON MOJIEKYJIbI.
KpaTtHOCTh XMMHUYECKOW CBSI3H. S- U P-CBSI3HU. sp3-, sp2-, Sp-THOPUAN3ALNH
opOuTasneit aToMOB yriiepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO

cTpoeHus MoJiekyi. ['omonoru. ['omonoruyeckuii psa. MzoMepusi 1 ©130Mepbl

3.2

[lonsitne o  ¢ynkuuoHanbHOW rpymme. OpueHTauuoHHbIE  APQPEKTHI

3aMECTUTENIEH

3.3

[IpencraBnenne o kiaccupuKauu OpraHuuYeckux BemiecTB. HomeHnkiarypa
OpPraHMYECKUX COEIMHEHUN (cucTeMaTHuecKas) W TPHUBHAJIbHBIE HA3BaHUA

Ba)KHEHIITNX HpeHCTaBI/ITeHeﬁ KJIACCOB OPraHU4YC€CKUX BCIICCTB

34

CBOOOIHOpAIMKAIGHBIH M WOHHBIM MeEXaHU3Mbl peakiuu. [loHsTHe o

Hykieoduie u snekrpoduie. [Ipasmno MapkosuukoBa. [IpaBumno 3aiiiieBa

3.5

Ankxanpl. XUMUYeCKHE CBOMCTBA AJIKAHOB: raJJorcHUpOBaAHUC, ACTUAPUPOBAHUC,
TECPMHUYCCKOC PA3JIOKCHUEC, KPCKUHI, HW30MCpH3alls, TOPCHHUC. HOJ'IyLICHI/Ie
AJIKaHOB. ]_II/IKJ'IOEUIKaHH. CHCI_[I/I(I)I/IKB. CBOMCTB IIMKJIOAJKAaHOB C MajbIM

pa3MEpoOM LHUKIIA. Peakuuun MNPUCOCAUHCHUA U PAJUKATIBHOT'O 3aMCIICHU

3.6

Ankennl. XUMUYECKHE CBOMCTBA! pCakuun NpuCoOCANHCHUA (FaJ'IOFCHI/IPOBaHI/Ie,
TUAPHUPOBAHUEC, TUAPOTAIIOTCHUPOBAHUC, PI/I,Z[paTaLII/IH), ropCHus, OKHUCJICHUA U
oJIMMEpU3alu. HpOMBII_HJ'IeHHLIe n J1a6opaTopHHe CIIOCOOBI MOJIYyUYCHUS

AJIKCHOB




3.7

Ankaauenbl. XMMHUYECKHE CBOMCTBA QJIKaJMEHOB: PEAKLMU IMPUCOEAUHEHUS
(rugpupoBaHMe, TaJIOTEHUPOBAHKE), FOpeHus U nonuMepusauuu. llomyuenue

AJIKaAMCHOB

3.8

AnkuHbl. XMMUYECKHUE CBOICTBA: peaKuy PUCOEANHEHUS (TaJOTEHUPOBAHUE,
TUAPUPOBAHUE, THIpATALUs, THIPOraJIOT€HUPOBAHUE) KaK CIIOCO0 MOJIy4EeHHUs
IOJIMMEPOB U JIPYrHX IOJE3HBIX NMPOAYKTOB. Peakunm 3amemenus. I'openue
aleTUIeHa KAaK HMCTOYHHMK BBICOKOTEMIIEPATYpHOTO IUIAMEHH I CBAPKU M

pe3ku MetauioB. [IpuMenenue aneruneHa
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Apenbsl. XuUMHUYECKHME CBOWCTBa O€H30JIa: peakuuu dSIEKTPOPUIHLHOTO
3aMelleHus, MPUCOETUHEHMs (TUIpUpPOBAaHUE, TajJoreHupoBaHue). Peakuus
ropenusi. OCOOEHHOCTH XMMHUYECKHX CBOMCTB Tojiyosa. [lomyuenue Gensona.
Oco0eHHOCTH XUMHUYECKUX CBOMCTB crTuposia. [lomumepusanus crupoia.

CriocoOpblI MoTy4eHHs! ¥ TPUMEHEHNE aPOMATUUECKHUX YTIIEBOJOPOIOB

3.10

Crouptel. IlpenensHple OJAHOATOMHBIE CHHUPTHL. XHMHYECKHE CBOMCTBA!
B3aUMOJICICTBME C HaTpHUeM KaK CHoco0  yCTAHOBJEHMSI  HaU4UA
TUAPOKCOTPYNIBI, C  TajJOr€HOBOJAOPOJAMU  Kak  Clocod  MOJydeHHs
pacTBOpUTENEH, BHYTPHU- W MEXMOJEKYJIspHas Jeruaparanus. Peaknus
ropeHus. I[lomyueHue sTaHosa: peakuuss OpPOMKEHUs TIJIFOKO3bl, TUApaTALUs
STWJICHA. OTWICHIVIMKONb W TIJIMLNEPUH KAK MPEACTAaBUTENH IPEIEIbHBIX

MHOT'0QaTOMHBIX CITUPTOB

3.11

®enosr. XumMudeckue cBoicTBa (eHona (peakiuu ¢ HaTpueM, THIAPOKCHIOM

Hatpusi, opomom). [lonyuenue denomna

3.12

Anbrerunbl. XMMUYECKUE CBOMCTBA MPEAEIbHBIX allbJICIHI0B: THAPUPOBAHUE;
KayeCTBEHHbIE PEaKUMU Ha KapOOHWIBHYIO TpymIy (peakius «cepeOpsHOro
3epkaiiay, B3aumoaericteue ¢ ruapokcunoM meau (II). [omydenue npenenpbHbIX
aNbJIETUJIOB: OKHUCJICHHE CIHUPTOB, TUApaTalus aleTuieHa. ALETOH Kak

MMpeACTAaBUTCIIb KECTOHOB. Ocobennoct PCaKIUKU OKHCJICHHUA allCTOHA

3.13

Kap6OHOBLIe KHUCJIOTHI. XMMHUYECKHE CBOMCTBA MMpCACIbHBIX OJHOOCHOBHBIX
Kap6OHOBLIX kuciaoT. OcoOEHHOCTH XHMHUYECKHX CBOMCTB MypaBLHHOﬁ
KHCJIOTHI. HonyquI/Ie npeaACIbHBIX OIHOOCHOBHBIX Kap6OHOBLIX KHCJIOT:
OKHUCJICHUC aJIKaHOB, aJIKCHOB, ICPBUYHBLIX CIIMPTOB, aJIbACTHIOB. Briciiue

MMPEACIIbHBIC U HECIIPECACIIbHBIC Kap60HOBBIe KHUCJIIOTBI

3.14

Crnoxuble >¢upsl U xupbl. CnocoObl TOJIy4EHHMS CIOXKHBIX 3(QHUPOB.
OO6patuMocTh peakuuu sTepudukanuu. llpumeHeHue CIOXKHBIX 3PHUPOB B
NUILEBOM U mapdroMepHON MPOMBINIIEHHOCTH. JKUPBI Kak CIO0XHbIE 3()UpPbI
[JIMIEPUHA M BBICIIMX KapOOHOBBIX KHCIIOT. XHUMHUYECKHE CBOWCTBA KHPOB:

TUAPHUPOBAHUEC, OKUCIICHUC. FI/II[pO.HI/B, WM OMBUICHHUC, KHUPOB KakK croco0




MPOMBIIIICHHOTO TOJIYYeHHs COJICH BBICIINX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIM BBICHINX Kap6OHOBbIX KHUCJIOT

3.15

XHMMHUYECKUE CBOMCTBA TIJIIOKO3Bl: PEAKUMM C YYaCTHEM CIHUPTOBBIX H
aJIbJIETMIHOM TPy U MOJOYHOKUCIIOE OpokeHue. IIpuMenenue riroko3bl, eé
3HAYEHHE B )KU3HEJEATEIILHOCTH Opranu3Ma. Jlucaxapuisl: caxapo3a, ManbTo3a.
BoccranaBnuBaromye M HEBOCCTAHABIMBAIOIIUE AWcCAxXapuibl. [ uaponns
mucaxapunoB. [lomucaxapuabl: kpaxmai, riaukoreH. CTpoeHre MakpOMOJIEKYI
KpaxMasa, TIMKOT€Ha M LeJUroio3bl. Pu3ndeckue cBOMCTBA Kpaxmana H
[EJUTION03bl. XMMHUYECKHe CBOWCTBA Kpaxmaja: THUAPOJH3, KadeCTBEHHAs
peakus ¢ noJoM. XMMHUYECKHE CBOWCTBA LEIUTIONO3bI: THAPOJIH3, HOITydeHNE
s¢upoB 1emwttono3bl. lloHATHE 00 HCKYCCTBEHHBIX BOJOKHAaX (BUCKO3a,

aIeTaTHBIN MIENK)

3.16

AMUHBI. AMHHBI KaK OPraHUYeCKUE OCHOBAHUS: PEAKIIMH C BOJOU, KUCIOTAMH,
peakmus TOpeHWs. AHWIMH KaK TMpPEICTaBUTENh apOMAaTHYECKHX aMUHOB.
XWMHYECKHE CBOMCTBA aHWJIMHA: B3aUMOJICHCTBHE C KHCIOTaMH, OpOMHOM
BOJIOM, okucienue. [lomydeHre aMUHOB alKWIMPOBAHUEM aMMHaka |

BOCCTAaHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJIEBOAOPOI0B

3.17

AMHWHOKHCIIOTHI M ONKH. AMHHOKUCIOTBHI KaK amM(OTEpHbIE OpPraHUYECKHE
coenuHeHus. OCHOBHBIE aMHHOKHCIIOTHI, 00pa3yronme OeilKd. XUMHUYECKUe
CBOMCTBA OEJIKOB: THAPOJIN3, JICHATYpaIlvs, Ka4eCTBEHHbIE (IBETHHIC) PEaKIIUn

Ha OenKu

3.18

CtpoeHue W CTPyKTypa MOJUMEPOB. 3aBUCUMOCTh CBOWCTB MOJUMMEPOB OT
cTpoeHusi Moyiekyid. OCHOBHBIE CHOCOOBI IMOJYYEHHUS BBICOKOMOJIEKYISPHBIX
COEIMHEHUN: peaKIy MoJIMMepHU3aluy U nojukonaeHcanuu. Knaccudukanus

BOJIOKOH

3.19

Nnentudukanus opraHnueckux coeAMHeHUN. Penenne

OKCIICPUMCHTAJIbHBIX 3a1a4 Ha PACIIO3HABAHUEC OPIraHUYCCKUX BCIICCTB

3.20

I'eneTnueckas cBsA3b MCKAY KJIaCCaMH OPraHUYCCKUX COCIMHEHU I

XUMHUS U )KU3Hb

4.1

XuMHs B TIOBCEIHEBHOM >km3HU. [IpaBuia Oe3omacHOW pabOTHI C €IKUMH,

TOPHOYHMMHU U TOKCHUYHBIMHA BCHICCTBAMU, CPEACTBAMU OBITOBOM XUMHUH

4.2

XuMus 4 310poBbe. XUMUS B MeAULIMHE. XUMHS U CEIIbCKOE X03MCTBO. XUMUS
B IPOMBIIIUIEHHOCTH. XUMHMS U SHEPreTUKA: IPUPOAHBINA U MOMYTHBIA HEPTAHON
rasbl, X COCTaB 1 Ucnoib3oBanue. CocraB HeTH U e€ nepepaboTKa (IPUPOIHbIE

HNCTOYHHUKH er'IeBOI[OpOI[OB)

4.3

XuMHUS U 3KoJIorusa. XUMHUUYECKOE 3ar PA3HCHHC OKPY)KaIOH_[eﬁ CpCabl U €ro

nocnenctBus. OxpaHa ruapocdepsl, MoUBbl, aTMOChepsl, (HI0pbl U GayHbI OT




XUMUYECKoro 3arpsi3HeHus. IIpoGirema OTXOIOB M MOOOYHBIX MPOJYKTOB.

AJILTepHaTI/IBHBIe HUCTOYHHKH SHCPIruu

OO0mue mpeacTaBIeHus: O MPOMBIIUICHHBIX CIIOCO0aX MOMYyYCHHS] XUMHYECKUX

BEIIECTB (HA MpUMeEpe MPOM3BOJCTBA aMMMAKa, CEPHOM KHUCIOTHI). YEpHas u

4.4 nBetHas  Merauiyprus. Crekio M CWIMKAaTHas  IPOMBILUIEHHOCTb.
[IpombiienHass  opranudeckass xumus. Cblpb€ Uil OpraHUYECcKOM
IPOMBIIIJIEHHOCTH

5 Tunsl pacu€THbIX 33124

5.1 Pacuérbl Macchl BeniecTBa Ui 00bEMa ra3oB 10 U3BECTHOMY KOJIMUYECTBY

| BemecTBa, Macce WK 00BEMY OJIHOTO U3 YYaCTBYIOIIUX B PEAKIIMU BELIECTB

52 Pacu€tel TeroBoro addekra peakiuu

53 Pacuérbl 00BEMHBIX OTHOLIEHUH ra30B MPU XUMHUECKUX PEaKLIUAX

54 Pacuérsl maccsl (00bEMa, KOTMUECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIH

' OJIHO M3 BEIECTB JaHO B U30BITKE (MMEET MPUMECH )
5.5 Pacuérer maccoBoit mim 00bEMHOMN JIOJIA BBIXOJIA TIPOTYKTa PEAKITUN OT
' TEOPETUYECKH BO3MOMXKHOTO
Pacuéter maccel (00bE€Ma, KOJTMUYECTBA BEIIECTBA) IPOIYKTa PEAKITUH, €CITH
5.6 | oaHO U3 BEIIECTB JAHO B BHJE PACTBOPA C ONPENEIEHHOM MacCOBOM N0IEi
PacTBOPEHHOTO BEIIECTBA
57 Pacuétel ¢ ucnosb30BaHUEM NOHATHI «MacCOBast IO, «MOJIIpHAs
' KOHIIEHTPALHUS», «PaCTBOPUMOCTH
Haxoxnaenue MosiekynsipHO#l GopMysIbl OpraHM4eCcKOro BEIIecTBa MO €ro
5.8 | IIOTHOCTH U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOIAIIMX B €r0 COCTAB, HITH 10

MPOJIyKTaM CrOpaHus




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 10 xknace/ 'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue
* Xumus, 11 xknace/ T'abpuensu O.C., OctpoymoB WU.I'., Cnaakos C.A., JIEBkuH

A.H., Akimuonepnoe o6miectBo «M3marensctBo «IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

["abpuensn, O. C. Meroauueckoe nocodbure Xumus 10 xacc

https://drofa-

ventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152.pdf

INa6puensn, O. C. Meroaudeckoe mocodue Xumus 11 kimace

https://drofa-

ventana.ru/upload/iblock/403/403f0bc77429a6ac932b6ce9655680ea.pdf

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET
1.http://files.school-collection.edu.ru/dlIrstore/f5aeec90-899e-14ce-df97-

5627a9393b16/index.htm



2. http://files.school-collection.edu.ru/dlrstore/6587f28d-c257-9420-4a83-

3¢b32145459d/index.htm

3. http://files.school-collection.edu.ru/dlrstore/86b30026-9748-4500-180a-

c28045f5ebe5/index.htm

4. http://files.school-collection.edu.ru/dlIrstore/2a995023-1dbe-4d10-8236-

a63ac15868a4/index.htm

5. http://files.school-collection.edu.ru/dlrstore/4fa4f915-al4a-8b48-e203-
a88ae3c786bc/index.html.http://files.school-collection.edu.ru/dlrstore/f5aeec90-

899e-14ce-df97-5627a9393b16/index.htm

2. http://files.school-collection.edu.ru/dlrstore/6587128d-c257-9420-4a83-

3cb32145459d/index.htm

3. http://files.school-collection.edu.ru/dlrstore/86b30026-9748-4500-180a-

c28045f5ebeS/index.htm

4. http://files.school-collection.edu.ru/dlIrstore/2a995023-1dbe-4d10-8236-

a63ac15868a4/index.htm



5. http://files.school-collection.edu.ru/dlrstore/4fa4f9f5-al4a-8b48-e203-

a88ae3c786bc/index.htm
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