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1. HOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpEIHETO oO0Iero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbeneparbHO 00pa3oBaTEIBLHOM MTPOrpaMMBbI cpeaHero ootiero oopazoBanus(DPOIT
COO), npencraBieHHbix B denepanbHOM TOCYJIapCTBEHHOM 00pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu mnpenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTeNbHBIX opraHu3anuax Poccuiickoit  deaeparum,
peanu3yonXx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBbI, U OCHOBHBIX MOJIO0KEHUN
«Crpareruu passutus Bocniutanus B Poccuiickonn @enepanuun Ha niepuon 1o 2025
rona» (Pacnopsixenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YINIYOJIEHHOTO HW3Y4YEHHUs 3aHMUMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO  JIJIst
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamme mno XMMHM Ha3Hau€HUE TNpeaAMeTa «XHUMHUS» MOJydaeT
NOAPOOHYI0  MHTEPNPETAlMI0 B  COOTBETCTBHM C  OCHOBOMOJATAOIIUMU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETEILCTBOM TOMY SIBJSIFOTCSI CJICAYIOIIME BBIMOJHAEMBIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAsA,  pealu3alus  KOTOpol  oOecreyuBaeT
MOJIy4eHHE MPEACTABICHUS O IEJISIX, COJIEP KaHU M, 0011l CTpaTeruu o0ydeHus,
BOCIIUTAHUSI U PA3BUTHUSI OOYYAIOUIUXCS CPEICTBAMHU MpeAMeTa, U3y4yaeMoro B
paMKax KOHKPETHOTO TpOoQuis;

e OpraHU3alMOHHO-TUTAHUPYIOIIasi, KOTOpas TMpelycCMaTpUBaeT ONpPEACIICHUE:
MPUHITUTIOB CTPYKTYPUPOBAHMSI M TIOCIEIOBATEIBHOCTA WU3YyYEHUS Y4EOHOTO
MaTrepualia, KOJUYECTBEHHBIX U KAUECTBEHHBIX €TI0 XapaKTEPUCTHUK; TOAXO0B K
GOpMUPOBAHUIO  COJEPKATEIBHOM  OCHOBBI ~ KOHTPOJII M OICHKH
o0pa3zoBaTeIbHBIX JOCTH)KECHUN 00yUYaroNIuXCsi B paMKaX UTOTOBOM aTTecTalluu
B (hopMe eTMHOTO TOCYAapCTBEHHOTO DK3aMEHA 110 XHUMHUH.

[Iporpamma ajist yriyOJI€HHOTO N3YUCHUS XUMUH:

e yCTaHABIMBAaCT WHBAPUAHTHOE MPEAMETHOE COJEP)KaHME, 00S3aTeNbHOE IS
U3Y4YEHUS B paMKax OTACJIbHBIX MPOduiIe, mpeaycMaTpruBaeT paciupeiejeHue 1
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CTPYKTYPUPOBAaHME €ro IO KjaccaM, OCHOBHBIM  COJEpXaTEIbHbIM
JUHUSM/pasienaM Kypca;

e JAéT NPUMEPHOE paclpelieeHUE y4eOHOro BPEMEHHU, PEKOMEHIYEMOTO IS
U3YYEHUS OTNIETBHBIX TEM;

e IMpeIaraeT NPUMEPHYIO MOCIE0BATEIbHOCTh U3YUYEeHHS y4eOHOro MaTepuaa ¢
Y4ETOM JIOTMKH TOCTPOECHHSI Kypca, BHYTPUIIPEAMETHBIX M MEXIPEIMETHBIX
CBSI3€;

e JAET METOJMYECKYI0O MHTEPIpPETALMIO IeJIe U 3a/lady U3ydeHHs MpeaMera Ha
yrayOnE€HHOM YpOBHE € YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero  oOmero  oOpa3oBaHHUsA,  COAEPNKATEIBHOM  XapaKTEepUCTUKU
IUIAaHUPYEMBIX PE3YyIbTATOB OCBOCHHSI OCHOBHOM 00pa30BaTENbHON MPOrpaMMbl
cpelHero oouiero 0opa3oBaHus (JIMUHOCTHBIX, METAIIPEAMETHBIX, IPEIMETHBIX ),
a TaKKe C Yy4yE€TOM OCHOBHBIX BHJIOB Y4Y€OHO-IIO3HABATEJIbHBIX JEHCTBUIl
00y4aroIerocs 0 OCBOCHHUIO CO/IEP KAHMS IPEAMETA.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a npeiesiaMi yCTAaHOBJICHHOM MPOTPaMMOi IO XMMUU 00s3aTEIbHOMN
(MHBapuMaHTHOW) COCTaBISIOIIEH COAEpKAHMUSI Y4YeOHOro mpeamera «XUMHD»
0CTa&TCsi BO3MOXKHOCTh BBIOOPA €ro BApUaTUBHON COCTABJISIONICH, KOTOPas T0JKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIIs O0yUEHHUS.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJiokeHusmMu PIOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30Boro u yriayOJEHHOro YpOBHEM B cHCTEME
nuddepeHIMpoBaHHOTO OOYYEHUST Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSL Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIINUM TAIOM OJIYYEHHS] XUMUYECKOTO 00pa3oBaHus
B paMKax H3y4YEHHUs CIEUUAJIbHBIX ECTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alUAX CPEeIHEro NpohecCHOHaIbHOT0 00pa30BaHus.
B sroli cBs3u n3ydeHue rnpeaMera « XuMHs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
pacliMpeHue M YIUIyOJIeHHE TEOpPETUYECKONM U MpPaKTUYECKOM MOATOTOBKU
oOy4Jaronnxcsi, BHIOPABIIMX ONPEACIEHHBI NPOPUiIb 00yUeHHs, B TOM YHUCIE C
NEPCHEKTUBOM  MOCIEAYIOIIET0 TMOJYYeHUS] XUMHUYECKOro o0pa3oBaHus B
opranm3anusx mnpodeccuoHanpHOoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannii ®I'OC COO k mIaHUpPyeMbIM pe3ysibTaTaM OCBOCHHS (heepanibHON
o0pa3zoBaTeILHON MPOrpaMMBI CPETHETO O0IIEero 00pa30BaHUs U3YUCHUE TIPeAMETa
«XUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3a]lady BOCIUTAHUS U COLMAIBHOTO
pa3BUTHS OOy4aromuxcs, Ha (OpMUPOBAHHE Yy HHUX OOIMIEHHTEIICKTYaTbHbIX
YMEHHUM, YMEHHH palMOHAIM3alMu y4eOHOro TpyJda M OOOOIIEHHBIX CIOCOOOB
JEATETbHOCTH, UMEIOIINX MEXIUCITUTUTMHAPHBIN, HAIIPEAMETHBIN XapaKTep.
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CocTaBisOIUMH NpeaMeTa «XUMHUS» HAa YPOBHE YIUIYOJIEHHOTO H3y4YEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OOmas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxon0B K 0TOOPY U CTPYKTYPHOU
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugx 6a30BOTo U yriIyOJIEHHOTO YpPOBHEHN
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpPraHWYeCKass XUMUS» COCTaBISET COBOKYIHOCTb NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa CHUcTeMa
3HaHUU TIOJMY4YaeT ONpElNEIEHHOE TEOPETUUYECKOE JIOTNOJIHEHHUE, IO3BOJIAIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINN 00BEM (PAKTOIOrHUECKOT0 MaTepHaa.
Tak, Ha yrinyOJn€HHOM YpOBHE HM3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUS U yIIyOIeHUs IPeICTaBICHUI O CTPOSHUHU
BEILIECTBA, XUMUYECKOM CBSI3M U 3aKOHOMEPHOCTSAX NPOTEKaHUS PEaKLHid,
paccMaTpUBAEMbIX C TOYKH 3pPEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUSIX
O CTpOEHMH aroMa. XHUMHUYECKas CBsI3b OOBACHAETCA C TOYKU 3pEHUS
HHEPreTUYECKUX U3MEHEHUI Npu €€ 00pa30BaHUM U PA3pPYIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakuui AOMOIHSIETCS
dbopMUpOBaHHEM MpPEACTABICHUN 00 JJIEKTPOXMMHUYECKHX TIpoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHn4eckoi XUMHUM IpU
pPacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHNnE UMEET TO, YTO Ha COJIepKaHUE KYPCOB XUMHH YTiy0IEHHOTO
YPOBHS U3YYEHHUS JUIs KJIACCOB OIpeeaEHHOro npoduis (rJ1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucteMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeaAMeThbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa i KJIacCOB XUMHUKO-PU3nYecKoro npoduiis 60b110€ 3HaueHue OyayT
UMETh 3JIEMEHTHI y4eOHOr0 MaTepHaa 1o oomen xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akKUEeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e Bpems B coaepkKaHUM MpeAMeTa Ui KIACCOB XUMHKO-
ouonornueckoro npoduiast OONbLUINI yAENbHbIM Bec OyaeT UMETh OpraHudeckas
XUMHUsL. B 3TOM citydae npe1ocTaBiisieTcs BO3MOKHOCTb JUIsl 00Jie€ 00CTOSATENBHOIO
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paccMOTPEHHsI XUMUYECKOM OpraHn3aiy KIETKH Kak OMOJIOrMYeCKON CUCTEMBI, B

COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYpPHbIE KOMIIOHEHTBI, KaK

JUNUABL, O€JIKU, YTIEBO/Ibl, HYKIIEMHOBBIE KUCIOTHI U Apyrue. IIpu 3ToMm 3HaHus o

COCTABE U CBOMCTBAX NPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB

CIIy’)KaT OCHOBOM Ul M3Y4EHMs CYIIHOCTH IPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,

MUILIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHHUSI, OCBOCHHUS
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obnactel «EcTecTBeHHO-Hay4yHbIE HpeaMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBaHus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepBOCTENEHHON 3HAYMMOCTU SBISETCA (OPMUPOBAHHE OCHOB HAyKHU
XUMUH KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTU
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenne 3Toi 3a1a4n Ha
yIIyONEHHOM YpOBHE HU3YYEHHs MpeAMETa IMPEeAroiaraeT peaau3aluio TaKhX
1eJIeH, KakK:

e (opMupoBaHue mNOpeACTaBIEHUH: O MaTepUaIbHOM  E€IMHCTBE  MHpA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBICHUM MNPUPOABI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HayK U €€ Beayllel posii B 00ECIIeUeHUH YCTOMYMBOTO
Pa3BUTHA YEJIOBEUECTBA: B PELICHUH MTPOOJIEM SKOJIOTMUECKOM, SJHEPreTHIeCKOn
U THIIEBOM O€30MacHOCTH, B pa3BUTUHM MEAMIMHBI, CO3/aHUU HOBBIX
MaTepHaoB, HOBBIX HWCTOYHUKOB 3HEPIHH, B OOECINEUEHUU PaALUOHAIBHOIO
IPUPOAOIIONb30BaHUs, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOLIEH KYJIbTYpPbI
YeJ0OBeKa, a TaKXe SKOJOIMYeCKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
30POBBIO U IPUPOJHOM CPEE;

e OCBOCHHME CUCTEMBI 3HAHMH, JIEKAIIMX B OCHOBE XMMHYECKOM COCTABIISIOLIEN
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa: GYyHIAMEHTAJIbHBIX MOHSTHI, 3aKOHOB U
TEOPUH XUMHUU, COBPEMEHHBIX MPEICTABICHUN O CTPOCHUM BENIECTBA HA Pa3HBIX
YPOBHSIX — AaTOMHOM, HOHHO-MOJIEKYJISIDHOM, HAJAMOJIEKYJIPHOM, O
TEPMOJMHAMMYECKAX W  KHHETUYECKUX 3aKOHOMEPHOCTSX  IPOTEKAHHUs
XUMHUYECKUX PEAKIINN, O XUMUYECKOM PABHOBECHH, PACTBOPAX M AUCIEPCHBIX
cUcTeMax, 00 OOIIMX HAyYHBIX MPUHIHUIIAX XUMHYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y 00y4aronuxcsi 0CO3HAaHHOTO MOHUMAaHHS BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMUYECKUX 3HAHUU NIl OOBSICHEHUS KIIOUEBBIX UAEH U Mpoliem
COBPEMEHHOW XUMUH, AJIs1 O0BbSICHEHUS Y IPOTHO3WPOBAHUS SIBJICHUN, UMEIOIIIUX
€CTECTBEHHO-HAYYHYIO NPUPOAY; TPAMOTHOTO pEUIeHHs IPOOJIeM, CBA3aHHBIX C
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XUMHEN, TPOTHO3UPOBAHMUSA, AHAIM3Aa M OLEHKU C ITO3UIMH DKOJIOTMYECKOU
0€30macHOCTH TIOCIICJICTBUN OBITOBOM W TIPOW3BOJCTBCHHOU ACATEIHHOCTU
YeJIOBEKa, CBSI3aHHOM € XUMHUYECKUM MPOU3BOACTBOM, HCIOJIB30BAHUEM H
nepepadoTKOM BEIIECTB;
yrayOJieHre MpeICTaBICHUN 0 HAyYHbIX METOJIaX MO3HAHUS, HEOOXOIMMBIX JIJIs
MPUOOPETCHUSI YMEHHN OPUEHTHUPOBATHCS B MHUPE BEIMIECTB M OOBSICHEHUS
XUMHUYECKUX SIBIICHHI, HMMEIOIMMX MECTO B TPUPOJIE, B MPAKTUYECKOU
JeSATEIbHOCTH U MTOBCETHEBHOM KU3HHU.
B nnane peanuzanuu 1nepBOOYEpPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIINUX
GyHKUMNA TETOCTHOM CHCTEMBbl CPEIHEro oOIIero o0pa3oBaHUs NMpPU U3YYCHUU
npeaMera  «XUMHUS» Ha  YyIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
MPUOOPETAIOT TAKKUE IEIU U 3a]1a4H, KaK:
BOCITUTaHUE YOCKIEHHOCTH B MMO3HABAEMOCTH SIBJICHUM MPUPOJIbI, YBAXKEHUS K
Ipolieccy TBOpUECTBA B 00JACTH TEOPETUUECKUX U MPUKIIAJTHBIX UCCIIeI0BAHUN
B XMMUH, POPMHUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKHU;
pa3BUTHE MOTHUBAIMM K OOYYEHHIO U TIO3HAHHUIO, CIOCOOHOCTEM K
CaMOKOHTPOJIO M CAMOBOCITUTAHUIO HA OCHOBE YCBOCHHUS OOIIEUETOBEUYECKUX
IICHHOCTEH;
pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, HWHTEIUICKTYalbHBIX U TBOPUYECKUX
criocoOHocTe  oOywarommxcsi, (OpPMUPOBAHHME Yy HUX CO3HATEIHLHOTO
OTHOIIEHUS K CaMO0OpPa30BaHHIO U HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHIO
YCIIEIIHOM npodecCHOHAIbHON u 0011eCTBEHHOU JESITEILHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 37I0POBBIO M TIOTPEOHOCTH B 3I0POBOM
oOpa3se XU3HH;
dbopMUpOBaHNUE YMEHUN U HABBIKOB Pa3yMHOT'O IPUPOIOTI0JIH30BAHMUS, PA3BUTHE
HKOJIOTUYECKON KyJNbTYphl, NPUOOpETEHHWE ONbITa OOIIECTBEHHO-TIOJIE3HOMN
DKOJIOTUYECKOU JAEATEIBHOCTH.
OO6miee 4KciIo 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE CpeaHero obiero oopazoBanus, coctaisiet 204 yacos: B 10 kimacce — 102
yaca (3 yaca B Hezienmo), B 11 kimacce — 102 ygaca (3 yaca B Heemio).
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2. COAEP/)KAHHUE YYEBHOI'O ITPEJIMETA

10 KITACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI OPraHUYECKON XUMHUMU.

[TpenMeT 1 3HaYEHNE OPraHUYECKON XUMHUH, PEACTABICHHUE O MHOT000pa3uu
OpTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToMa YIJEpoja. XHUMHYECKas CBS3b B
OpPraHUYECKUX COeNMHEHUSX. THIbI THOpUIN3aIIuU AaTOMHBIX OpOUTANIel yriiepoa.
MexaHu3mbl  00pa3oBaHHA KOBAJICHTHOM CBsi3M (OOMEHHBIM U JTIOHOPHO-
akuenTopHbli). Tumbl nepekpplBaHHs AaTOMHBIX oOpOHUTanedl, ©- U T-CBSA3M.
OnuHapHasi, ABOMHAs U TpoiHas cBsi3b. CrocoObl pa3phiBa CBA3€H B MOJIEKYyJIax
oprannueckux BemiecTB. IloHsTHE O CBOOOAHOM paaukaie, Hykiaeopuiae u
anekTpodue.

Teopuss crpoeHnst opraHndeckux coeanHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOCHUS
OPraHUYECKUX COeNMHEHUH. MoneKkysipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CrpykTypHble (GOpMyJbl pa3IU4HBIX BHUIOB: Ppa3BEPHYTas, COKpaUIEHHa,
ckenerHas. M3omepus. Bunabl wn30oMeEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIC 2P(HEKTH B MOJIEKYJIaX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHBIN 1
MEe30MEepHBIN 3P eKThI).

[IpencraBnenne o kinaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
¢bynkunoHanbHOM rpymnmne. ['omonorus. ['omonoruueckue psanbl. CucreMaruyeckast
HoMeHkIaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHbie Ha3BaHUs
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHocTH U Kiaccu(PUKAIMs OpraHudeckux peakuui. OKUCIUTETbHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BELIECTB W MX NPEBPALICHUN:
O3HaKOMJIEHUE ¢ 00pa3liaMi OpraHUYEeCKUX BEILIECTB U MaTepuaJaMu Ha UX OCHOBE,
OMBITHI 10 MPEBPALEHUIO OPraHUYECKUX BEIIECTB MPU HAarpeBaHUM (ILJIaBJIECHUE,
oOyrivBaHUEe M TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIeH MOJIEKYJ OpPraHMYeCKUX
BEILIECTB.

YraeBoaopoasl.

Anxanel. ['omonorndeckuil psij ankaHoB, oOmas ¢popMyiia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI AJIKAHOB, SP -
ruOpuan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne cBONCTBA
aJIKaHOB.
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XUMHUYECKUE CBOMCTBA aJKaHOB: pPEAKUWH 3aMEUICHHS, W30MEpPHU3aLINH,
JETUJIPUPOBAHUS, [IUKJIN3AIMU, IUPOJIN3a, KPEKUHra, ropenus. [IpeacraBnenue o
MEXAaHU3ME PEAKINN PAJUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOO0yTaH) U OOBIYHBIX
(IMKJIONIEHTAH, IIMKJIOTEKCaH) NUKIoanKaHOB. CrocoObl MOMy4YeHUsI U IPUMEHEHUE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI AIKEHOB, SP>-rHOpUIU3aIKs
aTOMHBIX opOuTaniel yriaepojia, o- U m-cBsi3u. CTPyKTypHasi U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3nYecKue CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakUMu IPUCOCIWHEHHUS, 3aMELICHHUS B O-IOJIOKEHUE IIPU JIBOMHOW CBS3H,
noauMepu3anuu u okucieHus. [IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOMYYEHUSI U TPUMEHEHUE AJIKEHOB.

Ankaauensl. Knaccudukanus ankaaueHoB (CONPsKEHHBIC, N30JIUPOBAHHEIE,
Kymyauposanuvie). OCOOEHHOCTH AIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoenunenue. [lonmumepuszanus COnpsKEHHbIX
nueHoB. CriocoObl MOTyYeHUs U IPUMEHEHNE aTKaueHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
MU30MEpHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKUHOB, Sp-
ruOpuan3anus aTOMHBIX opOuTaneit yriepoaa. dusmyeckrue CBOWCTBA AJIKUHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIUU IIPUCOCIUHEHNUS, TUMEPU3ALUA U TPUMEPU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApomaThdecKkue YriieBoJopoasl (apeHsl). ['omosoruueckuii psifi apeHoB,
oOmrast hopMyIia, HOMEHKIATypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOJLOPOJHOM pPaJUKalle, PEAKUWHA NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIILHON, aMHUHO- W HUTPOTPYIIbI, aTOMOB TajloreHOB. (OcoO0eHHOCTH
XUMHUYECKUX CBOMCTB cTupodia. [lomumepusanus ctupona. CrocoObl NOIyYeHUS U
IIPUMEHECHUE aPOMATUYECKUX YIIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3bl. HedTh 1 €€ mpoucxoxacHue.
Kamennslit yrosib u mpoayKTsl ero nepepadorku. CrocoOs! nepepaboTku HeTH:
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MEPErOHKa, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHi), pU(DOPMUHT, MHPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIlY, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTJEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX NPEBpaIlCHUM:
n3yueHue (U3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuil yrieBoJOpOIOB Pa3IMYHBIX KJIaccOB (0OecIiBeUMBaHHE OPOMHON WM
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOE OOHapyX eHUE
yriiepoja U BOJOPOia B OPTaHMYECKUX BEUIECTBAX, MOJIyYEHUE ITUICHA U U3YUCHUE
€ro CBOMCTB, O3HaKOMJIeHUE ¢ koyutekiusaMu «HedpTte» u «Yromawy, ¢ odpasnamu
IJJACTMACC, KaydyKOB WM PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucsopoacoaep:kamniue opranndeckue coeJMHeHUsI.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psan, obmas QopMyna, U30MepHs,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie »upbl, HOMEHKIaTypa U u3oMmepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pEaKIUK 3aMEILICHUs], B3AUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHbBIE CITUPTHI.
[IpencraBieHre 0 MexaHU3MeE peakiuii HykjaeopuIbHOTro 3amenieHus. JleiicTBre Ha
opranu3Mm denoBeka. CriocoObl MOy4eHUS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
o6en3onbHOTO sifpa. Pusmueckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX
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cBoiicTB ¢enona. KauectBennsie peakuuu Ha ¢eHod. TOKCHYHOCTH (eHoa.
Crioco6b1 mosrydenust u mpuMeHenne peromna. Genondopmanbaeruanas cMoa.

KapOoHunbHbIE COETUHEHUS — JIBJACTU]IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWIJIBHOW TpyIIibl. ['oMoJIoruueckue psifibl albJerujioB U KETOHOB, oOIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJICTHIOB U KETOHOB: PEAKIIUU NPUCOCTUHECHUSI.
OxkucieHue aapJIeTU0B, KAYECTBEHHBbIC peakluu Ha aibaerujibl. CrocoObl
MOJIYYEHHUS] U IPUMEHEHUE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJIHOOCHOBHBIX MPENIETbHBIX KAapOOHOBBIX KHUCIOT. BoAopoaHBIE CBSI3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX M aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JUHONIeH08as KUCHoThl. CrlocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, H30OMEpHS H
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpuU3MUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 1enoyHon cpene. OCOOEHHOCTH CBOMCTB KUPOB, COACPIKAIUX OCTaTKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mast xapakrepuctuka yriaeBoaoB. Kinaccudukanus yriaeBoaoB (MOHO-, -
U mojucaxapujbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, rajsakro3a, pudosa,
ne30kcupu0o3a. Ou3NUecKue CBOMCTBA W HaxoXJAeHUE B mpupojie. GoTOCUHTES.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYCHUE B KU3HEAECATEIbHOCTU Opranu3Ma. [[ucaxapupl: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxnenue B mpupoje u npumeHnenue. [lomucaxapuapl: Kpaxmall,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3MYECKHE CBOWCTBA KpaxMala W LEJUTIOJO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYEeCTBEHHAsi Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA IEJUTIOIO3bI: TUAPOJIU3, ModydeHue 3(upoB 1emumono3sl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).
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OKCIepUMEHTAIbHbIE METOJbl H3YyYEHHsS BEHIECTB M HUX MpEeBpallCHUN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAayeCTBCHHBIC PEAKIIMM Ha albJAeTH]bl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxcuaom meau(Il)), peakius romuepruHa ¢ THAPOKCUAOM
meau(1l), xuMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCIOTHI, B3aUMOJEHCTBUE
pacTBopa riroko3bl ¢ ruapokcuom Meau(Il), B3aumoaeicTBue Kkpaxmania ¢ HOA0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel W (DEHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUWIYH — IPEJCTaBUTENIb aMUHOB apoMaTH4yeckoro psigaa. CTpoeHUe aHWJINHA.
B3aumHoe BiMsHHE Tpymnm aToMOB B MOJIeKyJe aHuiInHA. (OCcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWwINHA. KauecTBeHHbIE peakiuu Ha aHWIMH. CriocoObl
MOJyYeHUs] U TpuMeHeHue anudartuueckux amMuHoB. [loydeHue aHWIMHA W3
HUTPOOEH30Ia.

AmuHokucnotsl. HomeHknarypa u uzomepusi. OTaenbHbIe IPEACTaBUTENN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. @DU3WYecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OENIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCIKH, pCIICHHE OJKCICPUMEHTAIbHBIX 3aJa4 110 TeMaMm
«A30TCcoaepKallre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYECKUX
COCIMHEHUN.

BbicokoMoJ1eKyJISIpHBbIE COeIMHEHMS .

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AlMU, CPEIHIS MOJEKYJIsIpHas
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Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN —
MOJIMMEPHU3ALMS U TTOJIMKOHCHCALIHS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
noJIMATUIICHTEpePTaar). Y THiIM3aus u nepepadoTka IiacTuka.

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAIPOH U JIABCAH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIaCTMACC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM JOJISIM 2JIEMEHTOB, BXOJSAIINX B €I0 COCTAB, HAX0XKICHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH H/UIM HCXOIHBIX
BEILECTB, YCTAHOBJEHUE CTPYKTYpPHOM (POPMYJIbl OPraHMYECKOrO BeEIleCTBa Ha
OCHOBE €ro XMMHUYECKUX CBOWCTB MJIM CIIOCOOOB MOJYUYEHUS, ONpPECICHUE JI0JIN
BBIX0J1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX TIOHSITUW, TaK W TOHSITUH, NOPHUHATHIX B OTHAEJIBHBIX MpPEIMeETax
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO011Ke ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SBJICHUE, HAYYHBIN (DaKT, runoresa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
DKCHEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYJIa,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOpPOCThb, DHEprus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TeTEepPOTPO(HBIA THIT MUTAHUSA, OpOXKEHUE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBI, HYKJICUHOBBIE KHCIOTHI,
(hepMEeHTHI.
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['eorpacdus: nmonesHbie HCKONMAEMbIE, TOILIIUBO.
TexHonorus: NUIIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IUTaHWUS,
MOIOIIIME CPEJICTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX M1 CUHTETUYECKUX BOJIOKOH.

11 KUIIACC
OBIIIAA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
ANIEKTPOHHBIX O0OJOYEK aTOMOB, KBAHTOBBIC YKCIIA. JHEPrEeTUUYECKUE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukanms XuMH4eCKUX 3JIEMEHTOB (S-, p-,
d-, f-snements). PacmpeneneHue 3JIEKTPOHOB 1O ATOMHBIM — OpOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>KJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(PUTYpallud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[Iepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepronnueckoil cuctemsl
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX U CJIOKHBIX BEIIECTB IO TPYIIIAM U IepruogaM. 3HaYEHHE NEPUOINYECKOTO
3akoHa J[.1. Menneneena.

XuMHUYECKass CBs3b. BHIBI XMMHYECKON CBS3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHOM CBSA3U: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJIUHA CBA3U. [[0JIsIpHOCTH, HATTPABIEHHOCTH U
HACBhIIIAEMOCTh KOBAJECHTHOW CBsA3U. KpaTHbie CBs3u. BojopoaHass CBs3b.
MexmoneKysapHbIe B3aUMOCUCTBHUS.

BaneHTHOCT, ¥ BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUH.
[ToHsATHE O KOOPAMHALIMOHHON XMMUH.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTAUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpanus. HaceleHubie u
HEHACBHIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTanmnoruaparsl.

Knaccudukaiys u HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHUAIBLHBIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.
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Knaccudukanus XuMU4ecKuX peakifii B HEOPraHUYECKOW U OpraHu4YecKou
XUMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTh OT Pa3IU4HbIX (haKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIC peaKIui. XuMU4Ieckoe paBHoBecre. KoHcranrta
XUMUYECKOT0 paBHOBecHs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHUA: TeMIEpaTypa, AaBJICHUE U KOHIIEHTPAIMU BEILECTB, YYAaCTBYIOIINX B
peakuuu. [puauun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHble W clla0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpaJibHAasd,
nienioyHas. Bomopoansiii mokaszarens (pH) pactBopa. ['maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu. CTeneHb  OKHUCJIECHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOIIN3 pacTBOPOB M PaCIIABOB BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
pa3oKEeHUE TNEpPOKCHAA BOJOPOJAA B TMPHUCYTCTBUM KaTalW3aTopa, MOJIEIH
KPUCTAUTNYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIU HOHHOTO 0OMEHa, ope/eiieHre
Cpeapl PacTBOPOB C IOMOIIBI0 MHIAWKATOPOB, W3YYEHHUE BIIMSHUS Pa3IUYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW pEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemeTawioB B [leproandyeckoil cucteMe XuMHYECKUX SJIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOIHS HEMETAILIOB (Ha MpUMepe KUCIIopoa, cepol, pocdopa u
yriepoja).

Bonopon. Ilonydyenue, ¢gusndeckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJJIAMU ¥ HEMETAJUIAaMH, BOCCTAHOBUTEINIbHBIE CBOMCTBA. [ uapuasl. TormBHbIE
AJIEMEHTHI.

["amorensl. Haxoxaenwe B mpupoje, crnocoObl MoydeHwus, (pusndeckue u
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOPOAbI. BaxkHeuIe KUCIOpOaCOACPKAIINE
COCIMHEHUs TrajgoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIIJIEHHBIE CIIOCOOBI MOIYYCHUS
KuCcaopoaa. Pu3nyeckue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBL.
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Cepa. Haxoxpaenue B TpHpoje, CIOCOOBI TOMydeHHs, (PU3NUECKHEe U
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepsl(VI). CepHucTas v cepHasi KUCIOTHI U UX coiiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHneHne a3oTta
U €r0 COeIMHEHHUU. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupone, CHocoObl MOMydeHUs, (U3HUYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciora u e€ conu. llpumenenune ¢ochopa u ero coenunenuit. docdopHbie
ya0OpeHus.

VYrinepoa, HaxoXIeHWE B NOpuUpoje. AJUIOTPONHBIE  MOJIUDUKAIUU.
duznyecknue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraepogoMm. Okcua yrinepoaa(ll), oxcun yraepona(IV), yronbnas kuciota u e€
COJIU. AKTHBUPOBAHHBIA yroib, ancopOuus. DyinepeHsl, rpadeH, yriiepoaHble
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuyeckue cporctBa. Oxcun kpeMHusi(1V), KpemHHEBash KHUCIIOTa, CHUIMKATBHI.
[IpumeHeHne KpeMHUS U ero coeqnHeHui. CTEeKI0, €ro NoJIy4eHue, BUIbI CTEKIIA.

[Tonoxenne MetamioB B Ileprnoandeckoil cucteMe XUMMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
dbusznyeckue cBOWCTBa MeTauioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspbkeHud  MetauioB.  OOImue  crnocoObl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIusl,
anekTpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrnocoObl 3amUTHl OT
KOpPpO3UH.

OO6mast xapakrepuctuka MmetamioB [A-rpynnsl [lepuonnueckoit cucTeMsl
XUMHUYECKUX JIeMeHTOB. HaTpuii u kanuii: nonydenue, Gu3nuecKue 1 XUuMUYECKUe
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCIUHECHUM.

O6mast xapaktepuctuka metamioB IIA-rpynmer Ilepuomudeckoit cucTemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W KajblUi: TMOJydeHue, (U3NYecKue Hu
XMMHUYECKUE CBOMCTBA, NPUMEHEHUE IIPOCTBIX BEIIECTB U HUX COCIAUHEHUM.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AroMuHU: noyydyeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MIPOCTOTO BEIIEeCTBA M €ro coeauHeHud. AM@oTepHbIE CBOWCTBA OKCHIA U
TUAPOKCHUA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI alTFOMUHUSL.
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OOmasi  xapakTepucTuka MeTaiioB moOouHbix mnoarpynn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

dusnyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoMma(ll), xpoma(Illl) u xpoma(VI). XpomaTel U JuUXpOMaThl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lomyueHne u npuMeHeHne Xxpoma.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COCAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3NuecKnue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcusl U conu xeneza(ll) u sxenesa(Ill). [Tonyuenue u npuMeHeHne Keaesa u
€ro CIJIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHECHHUE MEJIU U €€ COCTUHECHU M.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOIMCTBA OKCHJIA U TUAPOKCHUAA IUHKA, THIPOKCOKOMIUIEKCHI [IMHKA. [[pumeHnenune
[AHKA U €r0 COeANHECHUH.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, ¢ocdopa, keie3a, MarHus B
KHCJIOPOJE, M3Y4YEHHE KOJUIEKIMH «MeTtaiulbl M CIUIaBbD», B3aUMOJICVCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKeJie3a C PacTBOpAMHU KHUCIOT U
1IeJ104Yeld, KaYeCTBEHHbIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBbI METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMH KHCIJIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa U e€ coenuHeHus», «A30T U hochop M UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYMBOTO pa3BUTHUs yeroBedecTBa. [lonsTue
0 HAyYHBIX METOAAX MO3HAHUSA U METOJO0JIOTUHA HAYYHOTO HccienoBanns. Hayuneie
MPUHIIUIBI OPTAaHU3AINKY XUMHYECKOTO MPOU3BOACTBA. [IpoMbliiieHHbIE CITOCOOBI
MOJYYeHUs] BKHEUIIMX BEIIECTB (HAa MpUMEpe MPOU3BOJICTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBIIIIEHHBIE CTIOCOOBI MOTYYEHNS METAIIJIOB U CILJIaBOB.
XUMHUECKOE 3arpsI3HEHUE OKPYKAIOIIEN CPEbl U €ro nociaeAcTBus. Poib xumnn B
o0ecrieueHUN YHEPTETUUYECKON OE30ITaCHOCTH.

Xumusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpeacrtBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUKN B pa3BUTUN MEIULIMHBI.

XUMHSI THAIIKA: OCHOBHBIC KOMITOHEHTHI, THUIIEBbIE J00aBKU. Poib Xxumun B
o0ecrieueHnH MUIEeBOM 0e30MaCHOCTH.
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Kocmernueckne u mapdromepneie cpenactBa. beitoBas xumwms. [IpaBuna
0€301acCHOr0 UCIIOIb30BaHUs MPENapaToB OBITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

XuMusl B CTPOUTEILCTBE: BAXKHEHIITUE CTPOUTENbHBIE MaTepUaibl (ILIEMEHT,
OCTOH).

XuUMHS B CEIbCKOM X03siicTBe. OpraHndeckrue 1 MUHEpaIbHbIC yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuéthl: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUYACTBYIOIIMX B PEAKIIMH BEIIECTB, MACChl
(00BéMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CJIU OJTHO
U3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEACIEHHON MaccCOBOM JoJiel
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JTOJM M MOJIIPHOM KOHLIEHTPALIMK BEIIECTBA B
pacTBOpE, AO0JH BBIXOJIA MPOJYKTA PEAKIIMUA OT TEOPETUUYECKH BO3ZMOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU HU3YyYEeHUHM oOmed u
HEOPraHUYeCKOM XMMHH B 11 Kilacce oCyIeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U MOHATHM, MPUHATHIX B OTICIBHBIX
MpEIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KJIacCU(pUKAILNS, MEPUOAUIHOCTh, HAOIIONCHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICTMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
TeNno, O00BEM, arperaTHOE COCTOSHHME BEIIECTBA, WJICANIbHBIA Ta3, (PU3NYECKUE
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomnorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTaboau3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKU, KUPHI, YTIEBOJbI, HYKJIEUHOBBIC KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M TOTOK DHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHs, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, TMHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUATIOB, 3JIEKTPOHHAs
MPOMBIIICHHOCTh, HAHOTEXHOJIOTHUH.
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3. IJNTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O
INPEAMETA HA YIVITYBJIEHHOM YPOBHE CPEJHEI'O OBLHIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JMYHOCTHBIX PpE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0mero oO0pa3oBaHMs BBIJICICHBI CIEIYIOIIME COCTABJISIONIME: OCO3HAHUE
OOYYarOIIMMUCS POCCHUHCKONM T'paXIaHCKOW WIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAaMOOIIPEICTICHUI0; HAJIMYNE MOTHUBAIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIIECTBE TMIpaBWJIaMd W HOPMamMu [OBEICHUS; HAIUYUE
IPaBOCO3HAHUS, YIKOJIOTHUECKOM KyIbTYPhl; CHOCOOHOCTh CTABUTH LEIH U CTPOUTH
YKA3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3ynbTaTbl OCBOCHUA IMpeaAMeTa «XUMHSA»  OTPAKAIOT
C()OPMUPOBAHHOCTh OIBITA [O3HABATEIBHOM W TPAKTUYECKON JEeATEIBHOCTH
O0Oy4Yarommxcs B MPOILECCE peaTu3alMKi 00pa30BaTEIbHON AESTEIbHOCTH.

JImyHOCTHBIE pE3ynbTAaTBl OCBOEHHA MpPEeAMETAa «XUMHS» OTPAKAIOT
C()OPMUPOBAHHOCTh OIBITA I[O3HABATEIBHOM W TPAKTUYECKON JEeATEIbHOCTH
oOyuyaroluxcs B MPOIECcCEe pealn3alliid 00pa3oBaTEIbHOM AESITEIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

- OCO3HAHMS 00YYAIOIMMUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBOKEHMS K 3aKOHY U IIPABOIIOPAIKY;

- IIPEACTaBJICHWS O COLMAIBHBIX HOPMAaxX M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUI B KOJUIEKTHBE;

- TOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH IIPU CO3MAHUU
y4eOHBIX MPOEKTOB, PELICHWN y4€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

- CHOCOOHOCTM TOHMMATh M NPUHHUMATh MOTHUBBI, HAMEpPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHbBIX BUJOB YUeOHOU AESITENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

- IIEHHOCTHOI'O OTHOWIEHMS K HCTOPUYECKOMY M HAy4YHOMY HACIEIAUIO
OTE€YECTBEHHON XMMUH;

- YBaXKEHHUS K MPOLECCY TBOpPUECTBA B O0JACTH TEOPUM M IPAKTHUYECKOIO
MPUJIOKEHUSI XWMHHM, OCO3HAHHS TOTO, YTO JAHHBIE HAYKH €CTh pPE3YJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IOUCKOB,
IIOCTOSTHHOT'O TPYZA YYEHBIX U MPAKTUKOB;
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- WMHTEpeca W MO3HABAaTEJIbHBIX MOTHBOB B IOJYYEHHH U MOCIEAYIOIIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

- HPABCTBEHHOI'0 CO3HAHMSI, STUYECKOTO IMOBEACHUS;

- CHOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHbBIE C XUMUYECKUMHU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

- TOTOBHOCTH OLIEHHBAaTh CBOE MOBEAECHUE M MOCTYNKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEICTBUI
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

- TIOHMMAaHHS UEHHOCTEH 3J0pOBOrOo M 0e30macHoro obpasza KHU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

- coOmrofieHus TpaBuil 0e30macHOro oOpallleHUsl C BEHIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

- TOHMMAaHMUS IIEHHOCTU IIPAaBWJI WHJWBHUIYAJIbHOTO M KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HHU JIIOCH;

- OCO3HAHUS MOCJIECTBUNA U HENPUATHS BPEIHBIX MPUBBIUEK (YHIOTPEOICHHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

- KOMMYHUKATHBHOM KOMIIETEHTHOCTH B  y4e€OHO-HMCCIEI0BaTEIbCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

- YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEIICHHH MPAaKTUYECKHUX 3a]ad
CoLlIMaJIbHON HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

- UHTEpeca K MPaKTUYECKOMY M3YYEHHIO MPOPECCHl pa3IuyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

- YBaXEHUS K TPYAY, JIOASAM TpyAa U pe3ybTaTaM TpyIAOBOM NEATeIbHOCTH;

- TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY MHAMBHUAYAJIbHON TPaeKTOPHUH
oOpazoBanus, Oyaymieli mpodeccun M peanus3arii COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

- DKOJIOTUYECKHU 1Ie€JIeCO00pPa3HOT0 OTHOIICHHSI K MPUPOJE KAK HCTOUYHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

- MOHUMAaHMS TJIOOATBHOTO XapakTepa SKOJIOTMYECKUX MPOOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMAIBHOM CPEJIbI;
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- OCO3HaHUS HEOOXOIMMOCTH HCHOJIb30BAHUS JOCTIDKCHUM XUMHH IS
peleHns BONPOCOB PAllMOHAIBHOIO IIPUPOAOINIOIb30BAHNS;

- AKTHBHOTO HENPUATHS JNEUCTBUM, IPUHOCAIIMX BpEd OKPYKAKOLIEH
OPUPOIHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIArONPHUSATHBIE KOJIOTMYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

- HAJIMYXA Pa3BUTOTO 3KOJOTUYECKOTO MBILUIEHUS, SKOJIOTHYECKOUN KYIbTYpHI,
ombITa NEeATEIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKe, CIOCOOHOCTH M yMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJIOTUU
xemMohoouu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

- MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

- TOHUMAaHUA cHenuUKd XMMHUM KaK HayKH, OCO3HaHUA €€ poiu B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JJaHUU IIEJIOCTHOTO
IIPEACTaBICHUS 00 OKpPYKAIOUIEM MHUPE KaK O €IMHCTBE MPHUPOJblI U YEJIOBEKA, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOAHOTO PABHOBECHSI;

- yOeXIEHHOCTH B O0CO0O0W 3HAYMMOCTH XUMHUHU U1 COBPEMEHHOM
LUMBUJIM3ALMN: B €€ TYMAHUCTUYECKOM HAIPABICHHOCTH M BayKHOM POJIM B CO3JJaHUU
HOBOM 0a3pl MaTepHaIbHOM KyJbTYpbl, B pEUICHUU IJIOOAIBbHBIX MPOOJIeEM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOU, MUILIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUU MEIULMHBI, 00ECHNEYEHUU YCIOBUMN
YCIIELLIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU KaXKA0T0 YjieHa 0OIeCTBa;

- €CTECTBEHHO-HAy4YHOW TPaMOTHOCTH: MOHHUMAHMS CYUIHOCTH METOJOB
MO3HAHU, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
MoJIy4aeMbl€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
IPOUCXOSAIINX B HEM U3MEHEHUHN, YMEHHUS JIelaTh 000CHOBAaHHbBIC 3aKIIOUEHUS Ha
OCHOBE Hay4HbIX ()aKTOB U UMEIOIIMXCS JAHHBIX C LIEJIbIO MOTYYEHUS TOCTOBEPHBIX
BBIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XMMUYECKUE 3HAHUS JUIs
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

- HHTEpeca K MMO3HAHUIO, HCCIIE0BATENbCKOM 1EATEIbHOCTH;

- TOTOBHOCTM U CIIOCOOHOCTM K HENPEPHIBHOMY OOpa30BaHUIO H
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMU;

- MHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3auvHbIX chepax mpodeccuoHaIbHOM
NEeATEIbHOCTH.

METANIPEAMETHBIE PE3YJIBTATBI

[okymeHT co3aaH B anekTpoHHow chopme. Ne COO PI1 Xumus (yrnybneHHbin yposeHb) oT 31.08.2024. NcnonHutens: benosa C.B. r'aﬂEKTPOHHbM
Ctpanuua 20 n3 57. CtpaHuua cosgaHa: 31.08.2024 16:38

=¥ TATAPCTAH



MeramnpeamMeTHbIe pe3ysbTaThl OCBOSHHUS MPOTPaMMbl IO XUMHH Ha YpOBHE
cpeaHero o0Iero o0pa3oBaHus BKIIOYAIOT:

- 3HauuMble a1 (QOPMUPOBAHMS ~ MHPOBO33PEHHS  O0y4aroUIuXcs
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHBIE) OOLICHAYYHbIE TMOHATHUS, OTPaKaoIIne
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHEIU(HUKY METOIOB IMO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHsl, SBICHHE,
npoliecc, CUcTeMa, HayuHbI (DaKT, IPUHINI, THIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOI0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYTHE);

- YHUBEpCaJbHbIE yueOHbIe NeHCTBUS (IT03HABATEIbHBIC, KOMMYHUKATHBHBIC,

peryJIsSTUBHBIC), obecrieunBaroIIe dhopMupoBaHUe (byHKIIMOHATBHOM
IPaMOTHOCTH M COITMATIBHOM KOMIETSHIIMN 00y4YaroInXCs;
- CIIOCOOHOCTH oOyJaronmxcs UCIIO0JIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMHU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeilCTBHS

1) 6a30Bble JJOruvYecKue JaecTBUSI:

- CaMOCTOSITEIbHO  (OPMYJIHUPOBATh U  aKTyaIM3UpPOBaTh MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

- ONpENeNsATh UEIH ACITEIbHOCTH, 3aJaBas MapaMeTpbl WU KPUTECPHUH HX
JIOCTUKEHUSI, COOTHOCHUTD PE3YJIbTAaThl ACSITEIbHOCTH C ITOCTABJIICHHBIMU LIEISIMU;

- HWCTIOJIb30BaTh MPU OCBOCHUHM 3HAHUW TMPUEMBI JIOTUYECKOTO MBIIIJICHHUS:
BBIJICIISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUA W YCTAHABIMBATh WX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSTUS 1JII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

- BBIOMpaTh OCHOBAaHHUS W KPUTEPUU IS KIACCH(MHUKAIMK BEIIECTB M
XAMUYECKUX PEAKIINM;

- YCTaHaBIMBATh MPUYUHHO-CJIEACTBEHHBIC CBSI3M MEXAY HW3y4YaeMbIMU
SIBIICHHUSIMU,

- CTPOUTH JIOTUYECKHE PACCYXICHUS (MHIYKTHBHBIE, ICAYKTHUBHBIEC, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

- IPUMEHSATH B MPOIIECCE MO3HAHUS, UCIIOIb3YEMbIE B XUMUHM CUMBOJIMYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUCCKUIN
3HAK (CHMBOJI) DJIEMEHTA, XUMudeckas (popmysa, ypaBHECHHE XUMUYECKON PEaKIIun
— MpPU pelIeHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUYECKUX 3a/ad, MPUMEHSTh
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Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS IS BBIABICHHS XapaKTEPHBIX MTPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

- BJIAJCTh OCHOBAaMHU METOJOB HAay4YHOI'O IO3HAHUs BELIECTB U XMMHYECKUX
peakuuit;

- ¢opMynupoBaTh Ield W 337a4d  UCCJIENOBaHUS, HCIOJIb30BaTh
MOCTABJICHHBIE M CaMOCTOSITENIBHO C(OPMYIHpPOBAaHHBIE BOMPOCH B KaueCTBE
MHCTPYMEHTA MO3HAHMUS U OCHOBBI JJIsi (DPOPMHUPOBAHUS TMIIOTE3BI MO IPOBEPKE
IIPaBUJIIBHOCTH BBICKA3bIBAEMBIX CYKJICHMUIA,

- BJAJETh HAaBBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHHUS M IPOBEICHHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJA0M
Ipolecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (pOpMyInpoBaTh
0000IIEHMS U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB MCCIIEA0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON padoTe;

- TpUOOpeTaTh OMNBIT YYEHUUYECKON HCCIEAOBATEIbCKOM M IMPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUs MPAKTHYECKHUX 3aa4, IPUMEHEHHIO Pa3TUYHbIX METO/I0B
MIO3HAHUS.

3) pabdora ¢ ungopmanmei:

- OpHUEHTHPOBATHCS B pA3JIMYHBIX HCTOYHHUKAX HH(popManuu (HaAy4yHO-
NOMyJsipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPABOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPE/ICTABIICHHUS], KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh 17}
HEIIPOTUBOPEYNBOCTB;

- (hopMynMpoBaTh 3aMpoChl U NPUMEHSTh Pa3JIUYHbIE METOJbI IIPU MOUCKE U
orObope wuHpOpMaMK, HEOOXOAMMOM [JIs1 BBINOJHEHHS Y4eOHbIX 3ajad
OIPEAECIIEHHOTO THUIIA;

- IpHOOpeTaTh OMBIT MCHOJIb30BaHUS HMH(DOPMALIMOHHO-KOMMYHUKAaTHBHBIX
TE€XHOJIOTUNA U Pa3TUYHBIX MOUCKOBBIX CUCTEM;

- CaMOCTOSITEJIbHO BBIOMpaTh ONTHUMAbHYIO (QOpMYy MpeACTaBIICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIMLbI, PUCYHKU U JPYTHE);

- HCHIOJB30BaTh HAy4YHBIM $3bIK B KauyecTBE CpEACTBa IMpH padoTe C
XUMHUYECKOM HMHpopManueil: NpUMEHATh MEXNpeAMeTHble (pu3uueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYyJibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

- HCTI0JIb30BATh 3HAKOBO-CUMBOJIMUECKHUE CPEJICTBA HATJISITHOCTH.

KoMMyHMKAaTHBHBIE YHMBeEpPCaJbHbIe Y4eOHbIe JeHCTBHS:
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- 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYKIa€MOM TEMBI B XOJI€ TUAJIOTa U/WIIN
JUCKYCCHH, BHICKA3bIBATh UJIeH, OPMYIUPOBATH CBOM MPEIJIOKCHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

- BBICTYIIATh C MPE3EHTAIle Pe3yNbTaTOB MMO3HABATEIHHON JESITEIHLHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MIIH COBMECTHO CO CBEPCTHHKAMHU MPH BHIMOTHCHUN
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PaOOTHI MO0 HUCCIEIOBAHUIO CBOMCTB
W3Y4aeMbIX BEIIECTB, peaau3alui yueOHOTO MPOeKTa, U (POPMYyIUPOBATH BHIBOIBI
10 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X07Ie 00CYXIeHUS 1 0OMEHA MHCHHUSIMU

PeryJsiTUBHBbIE YHUBEpPCAJbHbIE YUeOHbIE AeiicTBHS:

- CaMOCTOSITENIbHO TUIAHUPOBAaTh U OCYIIECTBISITH CBOIO IO3HABATEIBHYIO
JeSTENIbHOCTD, OMpefensas e€ IleNd W 3aJadd, KOHTPOJUPOBAaTH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMbplii aJIfOpUTM JICUCTBUN TpHU
BBITIOJIHEHUHU YYEOHBIX U HCCJIENIOBATENLCKUX 3ajad, BbIOMpaTh Hambosee
b (dEeKTUBHBIN CcrOCO0 MX penieHus ¢ y4ETOM TOJyYeHHUs] HOBBIX 3HAHUM O
BEIECTBAX U XUMHUCCKUX PEAKIIHSIX;

- OCYIIECTBIISITH CAMOKOHTPOJIb JESATEIILHOCTH Ha OCHOBE CaMOaHaln3a u
CaMOOLICHKHU.

MNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI IT0 XUMUHU HA YTITyOIEHHOM
YpOBHE Ha YPOBHE CPETHETO 00IIeTro 00pa3oBaHus BKIIOYAIOT crienu(puueckue s
y4eOHOTO MpeaMeTa « XMMHUS» HayYHbIC 3HAHWSI, YMEHHUS U CIIOCOOBI JICUCTBHI 110
OCBOCHMIO, UHTEPIPETAMN U TPEOOPA30BAHUIO 3HAHHM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS M TPUMEHEHHIO 3HAHUN B Pa3IMYHBIX YYEOHBIX
CUTYaIHsIX, a TAKXKE B peabHBIX KU3HCHHBIX CUTYyAITUAX, CBA3AHHBIX ¢ XUMHUeh. B
mporpaMme IO XHWMHHM TIPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3Y4YCHHUSI.

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «Opranudeckass XUMUS»
OTPaXKaroT:

- c(OpPMUPOBAHHOCTh MPEJCTABICHUN: O MECTE M 3HAYCHUH OPTaHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
Pa3BUTHUSI YEJIOBEUECTBA B PEIICHUM MPOOJIEM SKOJOTMYECKON, SJHEPreTUUECKOU U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIUIIUHBI, CO3JJaHUM HOBBIX MaTEpHAJIOB,
HOBBIX MCTOYHHUKOB SHEpIuy, B obecrieueHnn PalMOHAIBHOTO
MPUPOOTIOIH30BaHNs, B (OPMHUPOBAHWM MHUPOBO33PEHUS U OOIIEH KYyJIbTYphI
YeJI0BEKa, a TAKKE IKOJIOTUUECKH 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO
Y IIPUPOJIHOM CpENE;
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- BIQJCHUE CUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
o0oyouka aroma, s-, p-, d-aTOMHBIE OpOWTAM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTaneil, HOH, MoJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIIEPOAHBIA CKENET, PYHKIHOHATbHAS
Tpynmna, paaudkal, CTPYKTypHble Qopmynbsl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIE), M30MEpUsl CTPYKTypHass M TNPOCTpPaHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, T'OMOJOTUYECKUN pANl, TOMOJIOTH, YTIEBOAOPOJHI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPHUM, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEeBpALCHUS HHEPruM NpHU XUMHUYECKHX pEakKlUsAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHWH, MUPOBO33PEHUYECKHE 3HAHMS, JEKAIIUE B OCHOBE
MOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SBJICHUI; TPEJICTABICHHUS O
MEXaHU3MaX XUMHUYECKUX pEakUuid, TEPMOJMHAMHUYECKUX M KHHETHUYECKHX
3aKOHOMEPHOCTSX UX IMPOTEKAHUs, O B3AMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexti, opueHtanTsl 1 u Il pona);
(aKTOJOTMYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, IMOJYYEHUH U 0OE€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHMYECKUX BELIECTB B OBITY M MPAKTUUYECKON
JeSITEIbBHOCTH YeJIOBEeKa, OOIIMX HAYYHBIX TPUHILIUIIAX XUMHUUECKOTO POU3BOICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEePabOTKH HEPTH);

- c(OpMUPOBAHHOCTh YMEHUM: BBISBIATh XapaKTepHbIE MPU3HAKU TOHATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOUIUE NMOHATHSA IPU
ONMCAHNU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCTUHEHUN;

- c()OpMUPOBAHHOCTh YMEHHUM: HCIIOJIH30BaTh XUMUYECKYI0 CHUMBOJMKY JIJIs
COCTaBJICHUS] MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX U
CKEJIETHBIX) (POPMYJT OPraHMYECKUX BEILIECTB;

- COCTaBJIATh YPaBHEHUS XUMUYECKUX PEAKIMA U pacKpbIBATh UX CYIIHOCTD:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHMM  MOCPEACTBOM  COCTaBIICHUS
AIIGKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOro oOMeHa MyTEM
COCTABJICHHSI X MOJIHBIX U COKPALIEHHBIX MOHHBIX YPAaBHEHU;

- U3rOTABJIMBATH MOJIENIM MOJIEKYJ OPTaHUYECKUX BELIECTB JJIS1 UILUTFOCTPALiN
UX XUMUYECKOTO Y MPOCTPAHCTBEHHOTO CTPOCHUS;

- ¢()OpMHUPOBAHHOCTh YMEHHI: YCTAHABIMBATh MPUHAIJICKHOCTh U3yUYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEICIEHHOMY
KJIacCy/Tpynmne COEIWHEHUH, JaBaThb MM Ha3BaHHUA IO CHCTEMaTHYEeCKOU
HomeHknatype (IUPAC) u npuBoAuTh TpUBUATIbHBIE Ha3BaHUS JI OTIEIbHBIX
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MpPEJCTABUTENEH OPraHUYECKUX BEUIECTB (ITUJIEH, AllETUJIEH, TOJIYOJ, TIULEPHUH,
ATWICHTJINKOIb, (eHoN, (GOopMambIeTHl, aneTaabIeTH/l, aleTOH, MypaBbHUHAsS

KHCJIOTA, YKCYCHAsA KHUCJIOTA, CTCApUHOBAs, OJICMHOBAsA, IMMAJIbMUTUHOBAA

KHCJIOTHI,

[VIMIMH, aJaHuH, MajabTo3a, (PpyKTO3a, aHWJIWH, JUBUHHIII, U30MPEH, XJOPOIPEH,

CTUPOJ U JIpyTHE);
- cOpMHUPOBAHHOCTh YMEHHsSI OMNPEACIATh BHUJ XUMHUYECKOU

CBsiA3HM B

OpPraHUYCCKUX COCANMHCHHAX (KOBaJ'IeHTHaH U HOHHAsA CBA3b, O- U T-CBA3b,

BOJIOPOJTHAS CBSI3b);
- c(OpMHUPOBAHHOCTh YMEHHS TPHUMEHSTH IOJOXKECHUS TEOPUHU

CTPOCHUA

OpraHNYCCKUX BCIICCTB A. M. BYTJIGPOBa JIIA 00BSICHECHHS 3aBUCHMOCTH CBOMCTB

BEILIECTB OT UX COCTaBa U CTPOCHUS;
- c(OopMUPOBAaHHOCTh YMEHUM XapaKTEepPU30BaTh COCTAB,

CTPOCHHUE,

(1)I/I3I/I‘-ICCKI/I€ U XHMHYECKHE CBOMCTBA TUIHWYHBIX HpCIICTaBHTeHeﬁ Pa3INYHbIX
KJIACCOB OPraHUYCCKUX BCHICCTB: AJIKAHOB, HUKJIOAJIKAHOB, AJIKCHOB, AJIKAAWCHOB,

AJIKMHOB, apOMAaTH4YCCKHUX YIJICBOAOPOA0B, CIIMPTOB, aJbACTHUAOB,

KETOHOB,

KapOOHOBBIX KHCJIOT, MMPOCTBIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAUHEHUN U
aMUHOB, AMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, HU- W TOJHCAXapHoB),
WUTIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b ~ MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XMMHUYECKHMX pPEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX

popmy.;

- chOpMUPOBAHHOCTh YMEHHSI TOATBEPKJaTh HAa KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KpPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIMSIHHSI aTOMOB

Y TPYHIl aTOMOB B MOJIEKYJIAX;

- cOpPMHUPOBAHHOCTH YMEHUS XapaKTEPU30BaTh HCTOYHUKHU YTIJIEBOIOPOIHOTO
ChIpbs (HEPTH, MPUPOIHBIN T'a3, yrojb), CIOCOObI €ro NEPepadOTKU U MPAKTUYECKOE

pUMEHEHUE TPOIYKTOB MepepaboTKH;

- ¢(hOpMHUPOBAHHOCTH BIIAJICHHUS CHCTEMOM 3HAHUM O €CTECTBEHHO-HAYYHBIX
MEeTOJlaX MO3HaHUS — HAOJIOJACHUU, U3MEPEHUH, MOJICTIMPOBAHUM, IKCIIEPUMEHTE

(peanbHOM M MBICIEHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHUS;

- chOopMHpPOBAaHHOCT,  YMEHHS IPHUMEHATH OCHOBHBIC  OICpAIHH
MBICITUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IIeHue,
CHCTEMAaTH3AIINIO, BBISBICHUC MPUYMHHO-CICACTBCHHBIX CBS3CH — JUI W3ydeHUs

CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUU;

- ¢c(pOpPMUPOBAHHOCTh YMEHUMN: BBISIBIISTh B3aUMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSAMHU U TPEIACTABICHUSIMUA APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB IS
Oonee OCO3HAHHOTO TIOHMMAHHUS CYIIHOCTH MAaTE€pPUAIbHOTO EJIMHCTBA MHPA,
WCITIOJIb30BAaTh CUCTEMHBIC 3HAHUS MO0 OPTaHWYECKONW XUMUHU JUIsi OOBSICHEHHS U

MPOTHO3MPOBAHUS SIBJICHUH, UMEIOIUX €CTECTBEHHO-HAYYHYIO PUPOY;
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- c(hOpMHPOBAaHHOCTh YMEHHUH: MPOBOAUTH PACUYETHl IO XHUMUYECKUM
dbopMynaM U ypaBHEHHUSIM XUMHUECKHUX PEAKIHH C MCIOJIb30BaHUEM (PU3UUECKIX
BeIMUMH (Macca, OO0OBEM Ta3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XHUMUYECKOU
dbopMysbl BEIIECTBA MO M3BECTHBIM MAacCOBBIM JIOJSIM XMMHUYECKHUX 3JIEMEHTOB,
NPOAYKTaM CrOpaHusl, MIOTHOCTH ra3000pa3HbIX BEIIECTB;

- ¢(OpPMUPOBAHHOCTH YMEHHIA: TPOrHO3UPOBATH, AHAIM3UPOBATH U OLIEHUBATH
C TO3UIUMH  DKOJOTMYECKON  Oe30MacHOCTH  MOCJHEACTBHS  OBITOBOM |
MIPOU3BOICTBEHHOM JIEATEILHOCTH YEJI0BEKA, CBA3AHHOM € repepaboTKON BELIECTB,
UCITI0JIb30BATh MOJYUYEHHbIE 3HAHUS I IPUHITUS TPAMOTHBIX pelIeHUI mpobieM
B CUTYalIUsIX, CBI3aHHBIX C XUMHEMH;

- ¢()OpPMUPOBAHHOCTh YMEHHI: CAMOCTOSATENLHO IJIAHUPOBATh U MPOBOAMTH
XUMUYECKUN OSKCIEPUMEHT (TOJyYeHUEe M HU3YYCHUE CBOWCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PpEAKIWU YTIIEBOJOPOJOB pA3JIMYHBIX KIACCOB H
KHCIIOPOJCOIEPKAIIUX OPraHUYECKUX BEIECTB, PELICHUE 3KCIEPUMEHTATbHBIX
3a/lad 10 PAacCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM IPABHII
O0e3omacHoro oOpamieHusi ¢ BEUIeCTBaMU M JIA0OPATOPHBIM OOOpPYAOBAHHUEM,
dbopMyaupoBaTh 1€b HCCJICAOBAHMS, MPEACTABIAThH B pa3IMuHON (Qopme
pe3yJbTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLIEHUBATH UX JIOCTOBEPHOCTH;

c(OpMHPOBAHHOCTh YMEHHIA:

- cOOJTI0OIaTh TIpaBUJia YKOJIOTUYECKH 11eJIECO00Pa3HOro MOBEICHUS B ObITY U
TPYJOBOM JIE€ATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 370POBbS, OKPYXKArOIIEH
IIPUPOJHOM CPEIbl U JOCTUKEHUSA €€ YCTOMYMBOTO Pa3BUTHSI;

- OCO3HAaBaTh OMACHOCTh TOKCHYECKOTO JACHCTBHS Ha >KUBBIE OPraHU3MBbI
ONPEACIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbIci nokasarens [1JIK;

- aHAJIM3UPOBATh 1EJIECO00PA3HOCTh MPUMEHEHHSI OPraHUYECKUX BEILECTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOYKU 3PEHHUS COOTHOIIECHUS PUCK-TI0JIb3a;

- c(hopMUPOBAHHOCTh YMEHUH: OCYIIECTBIISAThH IICJICHANPABICHHBIN IMOUCK
XUMHUYECKON nH(pOpMaILNK B pa3IMUHbIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBOM MHPopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBATh XUMUYECKYIO0 HH(OpMaIIKIO, TepepadaTbiBaTh €€ U UCIO0JIb30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOMU 3a/1aueii.

11 KUIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas M HeopraHuyeckas
XUMUSD» OTPAXKAIOT:

- c(hopMUPOBAHHOCTh TPEACTABICHUI: O MAaTepUATHLHOM EIWHCTBE MHPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUW MPHUPOJbLI, O MECT€ U 3HAYCHUU
XUMHH B CHCTEME €CTECTBEHHBIX HayK M €€ poJid B OOECHEUYEHUH YCTONYHMBOIO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOW, SHEPreTHUYEeCKOM W MHILNEBOU
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0€30IacHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3/IAaHMU HOBBIX MaTEpPUAJIOB, HOBBIX
HMCTOYHUKOB SHEPruHU, B OOECIEUCHHM PAlMOHAIBHOTO MPUPOAOIOIL30BaHuUs, B
GbOpMHpPOBaHUM MHPOBO33PEHHUS W OOMIeH KyJbTypbl 4YeEJIOBEKa, a TaKKe
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 370POBBIO M IIPUPOJIHOMN
cpene;

- BIIQJICHHUE CHUCTEMON XUMHWYECKUX 3HAHUH, KOTOpas BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATUS — XUMUUYECKUI SJIEMEHT, aTOM, AJIpO aTOMa, U30TOIIbI,
ANIEKTpOHHAs o000JI0OYKa aToma, S-, p-, d-aToMHBIE OpOWUTaNM, OCHOBHOE U
BO30YXKJIEHHOE COCTOSIHMS aToMa, THOpHAM3alMs aTOMHBIX oOpOuTajed, HOH,
MOJIEKYJIa, BaJICHTHOCTb, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, HWOHHAsA, MeETAJUIMYECKas, BOJIOPOIHAs),
KpUCTAUIMYECKasl PEIIETKA, XUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTEINEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIHUTENIb, BOCCTAHOBUTEb, TEIIOBOK 3 deKT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMUYECKON pEeaKIui, XUMUUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOpUS AJNEKTPOJIUTHUYECKON TUCCOLHUALNM, TEPUOIUYECCKUN
3akoH J[.1. MeHnneneeBa, 3aKOH COXpaHEHHSI MACCHI BEIIECTB, 3AKOH COXPAHECHUS U
MIPEBpAICHUS] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JICUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJHUYECKHUI S3BIK
XUMUH, MUPOBO33PEHUYECKHE 3HAHUS, JIXKAIIINE B OCHOBE TOHUMAHUS IPUUYUHHOCTU
U CUCTEMHOCTH XUMHYECKUX SIBJICHUHN; COBPEMEHHBIC MPEJCTABICHUS O CTPOCHUU
BEIIECTBA HAa AaTOMHOM, HMOHHO-MOJEKYJSPHOM M HAJIMOJICKYJSIPHOM YPOBHSIX;
MPEJICTAaBJICHUS O MEXaHM3MaxX XUMHUYECKUX PEaKLH, TEPMOIWHAMUYECKUX W
KMHETUYECKUX 3aKOHOMEPHOCTSAX MX MNPOTEKaHUsA, O XMMHUYECKOM pPaBHOBECHUH,
pacTBOpax M JUCHEPCHBIX CHCTeMax; (PaKTOJIOTHUECKUE CBEIACHHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUU U 0€30MaCHOM HCTIOIb30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BCIIECTB B OBITY W NPAKTHUUYCCKON JEATCIHPHOCTH YEJIOBEKa, OOIMX HAy4YHBIX
MPUHITUIIAX XUMUYECKOTO MPOU3BOJICTBA;

- c(hopMUPOBAHHOCTH YMEHUM: BBISIBISATH XapaKTEpPHbIC MPU3HAKKU TTOHSATHM,
yCTaHaBJIMBAaTh WX B3aUMOCBSI3b, UCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OMMCAaHWUU HEOPTaHUYECKUX BEIIECTB U WX MPEBpaIlCHUM;

- cOpMHUPOBAHHOCTh YMEHHS HCIOJIB30BATh XUMHUYECKYI0 CHMBOJUKY IS
coctaBieHus (OpPMYJ BEIIECTB H  YPAaBHCHHM XHMHYECKUX  PEAKIUH,
cucrematudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe HA3BaHUS OTACIBHBIX
BEIICCTB;

- ¢(hOPMHUPOBAHHOCTH YMEHHUSI OMIPE/ICISATH BAJICHTHOCTD M CTENIEHb OKUCIICHHUSI
XHMHYECKUX JIEMEHTOB B COCIMHEHUSX, BUJ XUMHYECKOW CBSI3U (KOBaJEHTHAas,
WOHHAs, MeETaJUuInyecKas, BOJOPOJIHAs), TUMN KPUCTAJIMYECKON  PeIIETKU
KOHKPETHOTO BEIIIECTBA;
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- chopMHPOBAHHOCTH YMEHHUS OOBACHATH 3aBUCUMOCTH CBOMCTB BELIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKON PEIIETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHU3MBbI 00pPa30BaHMsI KOBAJIEHTHOU CBSI3H;

- c(pOpPMHUPOBAHHOCTb YMEHHU: KJIacCU(PULIUPOBATh: HEOPIaHUYECKUE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IPU3HAKAM (YUCITY
U COCTaBYy pEarupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTETeHEN OKHUCIICHUS 3JIEMEHTOB, 00paTUMOCTH, YJaCTHUIO KaTaau3aTopa u Apyrue);
CaMOCTOSITENIbHO BbIOMpaTh OCHOBAaHMS M KPUTEPUM I KJIacCU(PUKAIIU
M3Yy4acMbIX BEIIECTB U XMMUYECKUX PEaKIU;

- ¢(hOpMHUPOBAHHOCTh YMEHUS PACKPBIBATH CMBICI IEPUOIUUECKOTO 3aKOHa J.
W. MenaeneeBa u JEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

- C(OPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHUYECKUX OJJIEMEHTOB II€PBOrO—YETBEPTOIO IEPHUOIOB
[Tepuomnueckoir  cucremsl  JI.MI.  MeHneneeBa,  uWCOONBb3ys  MOHATHUA
«QHEPreTUYECKUE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHH», «S-, p-, d-aTOMHbIE
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHs] CBOMCTB XMMMYECKHUX AJIEMEHTOB U HUX
coequHeHUM no mnepuogaMm u rpynmnam Ilepuonnueckoin cucremsr J[. .
MeHeneeBa, BaAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI UX
AIIEKTPOHHBIX 000JIOYEK;

- cOpMHpPOBAHHOCTh YMEHHUH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMUYECKAE  CBOWCTBA  BEIIECTB  PAa3jIMYHBIX  KJIACCOB,  IOATBEPKIATH
CYILIECTBOBAHUE T€HETUYECKOU CBSA3M MEXIYy HEOPraHMYECKMMH BELIECTBAMHU C
ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMM;

- c()OpMUPOBAHHOCTb YMEHHUS PAaCKpbIBaTh CYUIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OajiaHca
TUX peakUui; peakuuid MOHHOTrO oOMeHa MyTEM COCTaBJICHUS WX IOJHBIX WU
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHWW;  peakuMil  TUAPOJIW3a;  PEaKIui
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpe THIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

- c(hOPMHUPOBAHHOCTh YMEHHUSA OOBSCHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUYECKUX PEAKIMI C y4ETOM HMX JHEPreTUYECKHX XapaKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOW pEaKIUMud B 3aBHCHUMOCTH OT Pa3IUYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUICHUS] XUMUYECKOTO PAaBHOBECHUS MO/l BIUSIHUEM
BHeWHUX Bo3aeicTBui (mpunuun Jle [larense);

- c(opMHpPOBAaHHOCTh YMEHHS XapaKTepU30BaTh XHMUYECKUE PEaKIIHH,
JeXallhue B OCHOBE NPOMBIIUIEHHOTO MOJYYEHUsS CEPHOW KHCIOTHI, aMMHAKa,
oOIMe HayyHble MPUHLIMIBI XUMUYECKHMX MPOU3BOJICTB; LIEJIECO00Pa3HOCTD
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MPUMEHEHNS HEOPTaHWYECKHUX BEIIECTB B MPOMBINUICHHOCTH U B OBITY C TOYKH
3pEHHs COOTHOLIEHUS PUCK-TT0JIb3a;

- c(hOpPMUPOBAHHOCTh BIAJCHHUS CUCTEMOW 3HAHUN O METOJaX HAyYHOTO
MO3HAHUA SIBJICHUM NpUpoabl — HaOMI0IEeHUe, H3MEPEHHE, MOJECIMPOBAHUE,
HKCIIEPUMEHT (peasibHbI U MBICJICHHBI ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHUS MPUMEHSTh 3TH 3HAHHS TIPH SKCIIEPUMEHTATLHOM HCCIICOBAaHUH BEIIECTB
U s OOBSICHEHWS XHMHYECKUX SBIICHWH, HMMEIONUX MECTO B MPHUPOJIE,
MPaKTUYECKOMN ACSITEIIbHOCTH YeJIOBEKa U B MOBCEIHEBHOM KU3HH;

- ¢(OPMHUPOBAHHOCTH YMEHHUS BBISBIISITh B3aUMOCBSI3b XUMHUECKUX 3HAHUMN C
MOHATUSIMUA U TPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB MJIs
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTePUAIbLHOIO €IMHCTBA MUPA;

- c(OpMHUPOBAHHOCTh YMEHHUS TMPOBOAWTH PACUETHI: C HCIOIH30BAHUEM
MOHATUN «MaccoBas JIOJS BEIIECTBA B PACTBOPE» U «MOJISIPHAsT KOHIICHTPAIUS»;
Macchl BEIECTBa WM 00BbEMA ra3a Mo M3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO U3 YYacCTBYIOIIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklMy; 3HAYECHHUS BOJOPOJHOIO TOKA3aTelNsi PacTBOPOB KHUCIOT M LIENOYEH ¢
M3BECTHON CTEMEHBIO MMCCOIMAIMU;, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIMHU, €CId OJHO U3 MCXOJIHBIX BEIECTB JAHO B BHUJIE PacTBOpa C
OTpeIeIEHHON MacCOBOM J10JIeM pacTBOPEHHOIO BEIECTBA WJIM JIAHO B M30BITKE
(MMeeT MpUMeECH); AOIU BbIXO/A MPOAYKTA PEAKIINH; 00bEMHBIX OTHOIIEHUI ra30B;

- ¢(hOpPMHUPOBAHHOCTH YMEHHM: CaMOCTOSTEILHO IIAHUPOBATh U MPOBOINTH
XUMUYECKUNA  JKCMEpUMEHT  (MPOBEACHHE  pEeakluid  HOHHOTO  OOMEHa,
MOATBEPKICHUE KAUYECTBEHHOTO COCTaBa HEOPTaHUYECKUX BEIIECTB, ONPEIeTICHUE
Cpellbl PacTBOPOB BEIIECTB C IMOMOIIBIO WMHIAUKATOPOB, W3YyUYCHUE BIUSHUS
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHWMHYECKOW PpEaKIMH, PEIICHUE
OKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Mertaey u  «Hemeramisy) ¢
COOJTI0JIEHNEM TIpaBUiI 0€30MacHOr0 OOpalleHus ¢ BEIIeCTBAMU U J1ab0paTOPHBIM
o0opyaoBaHueM, GOpMYyIUPOBATH IIEJIb UCCIEAOBAHUS, MPEACTABIATH B PA3INYHOM
dbopMe  pe3ynbTaThl  JKCIEPUMEHTa, AaHAJIM3UpOBaTh W  OIECHHMBATh WX
JIOCTOBEPHOCTD;

- chOpMUPOBAHHOCTh YMEHMI: COOJIOAaTh TMpaBWIa  IOJb30BAHUS
XUMUYECKON TMOCylIod © JabopaTOpHBIM 000OpyIOBaHHWEM, OOpalIeHHus C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB, DKOJOTHYECKH II€JIECOO0Pa3HOr0 TOBEACHHUS B OBITY H
TPYJIOBOI NIEATEILHOCTH B ILIEJIAX COXPAHEHUS CBOETO 370pPOBbS, OKpPYXKarollen
NPUPOTHON Cpelbl M JOCTIKEHUS €€ YCTOWYMBOTO PAa3BHUTHS, OCO3HABATh
OMMACHOCTh TOKCHYECKOTO JICWCTBHS Ha >KHBBIE OPTaHWU3MbBI OIMPEIACIEHHBIX
HEOPraHWYECKUX BEIIECTB, TOHMMAas cMmbIch rokazarens [IJIK;
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- c(hopMUPOBAaHHOCTh YMEHHWH: OCYIICCTBIISTH II€JICHANPABICHHBIN TMOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHUKAX (HayYHas U yueOHO-HaydHAS
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaruu, HTepHeT U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XUMUYECKYIO HH(DOpMAILIHIO, IepepadbaThiBaTh €€ U UCIIOIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1auei.

4. TemaTn4yeckoe NJIAHMPOBAHHE C Y4eTOM padoueii mporpaMMbl BOCIIUTAHUS
€ YKa3aHHUEM KOJIHYeCTBA YaCOB, OTBOJAUMbIX HA 0CBOEHHME KAKI0H TeMbl

[eneBbiM npuoputeToM Ha ypoBHe COO siBNsieTCs co3/laHre OJIaronpUsiTHBIX
YCIIOBUM JIJIs1 IPUOOPETEHHUSI OIBITa OCYIIECTBICHHS COLIUATBLHO 3HAYMMBIX JICJT:

- OIIBIT JICJ, HATPABJICHHBIX Ha 3a00Ty O CBOCH CeMbe, POJIHBIX M OJIU3KUX;

- TPYJIOBOM OIIBIT, OTBIT YYACTHS B POU3BOJICTBEHHON MTPAKTHUKE;

- OMBIT JI€JI, HAITPABIICHHBIX HA MOJIb3Yy TOPOAY, CTPAHE B LIEJIOM, OMBIT
JIEATEIIBHOTO BhIPAXKEHUSI COOCTBEHHOM IpakAaHCKOW MO3UIUH;

-OMBIT IPUPOJTOOXPAHHBIX JET;

-OTIBIT Pa3pPEIICHUS] BOZHUKAIOIINX KOH(MIUKTHBIX CUTYallM B TUMHA3UH, I0OMa
WJIY HA YJIUIIE;

-OIIBIT CAMOCTOSATEIIBHOTO PHOOPETEHUSI HOBBIX 3HAHUM, TTPOBEJICHUS HAy YHBIX
WCCJIEIOBAHUM, OTIBIT MPOCKTHOM JIESATEIIbHOCTH;

-OTBIT U3YYCHUS, 3aIIUTHl U BOCCTAHOBJICHUS KYJIBTYPHOTO HACJIEINS
YeJIOBEYECTBA, ONBIT CO3JaHUs COOCTBEHHBIX IMTPOU3BEACHUN KYJIbTYPBI, OIBIT
TBOPYECKOT'O CAMOBBIPAXKEHHS;

-OIIBIT BEJICHUS 3JI0POBOTO 00pa3a sKU3HHU M 3a00ThI O 3I0POBbE IPYTUX JIIOJICH;
-OIBIT OKAa3aHUSI TIOMOIIHA OKPYKAIOIIMM, 3a00ThI O MaJIbIIIIaX WIIN MTOKUIIBIX
JIFO/ASIX, BOJJOHTEPCKHUI OIIBIT;

-OMBIT CAMOIIO3HAHUS M CAMOAHAJIN3a, OMBIT COUAIBHO TPUEMIIEMOTO
CaMOBBIPAXKEHHUS M CAMOPECATU3ALINY.
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TEMATHYECKOE IINTAHUPOBAHUE

Paznen 3. Kuciiopoacoaep:xanue oprannyecKue coeIuHeHU st

10 KUIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — Ipakrueckue o0pa3oBaTte/ibHbIC
padoThI padoThbI pecypenr
Pa3znea 1. TeopeTudeckue OCHOBBI OPraHUYECKOH XMMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHUS OPraHUYECKUX COeTUHEHUN A. M. 8
bytneposa
Uroro no pazneny 8
Pa3znen 2. YrieBoaopoasl
)1 [IpenenbHble yrieBogOPOIbl — aJIKaHBI, 5
LUKJIOAJIKAHbI
9 HenpenenbHble yriieBOgOpPOIbL: aJIKEHBI, 14 |
aJKaJUEHbI, aJIKUHbI
23 Apomatnyeckue yrieBoa0pobl (apeHbl) 8
r4 [IpupoaHbIE HCTOYHUKH YTIIEBOJAOPOJOB U UX 4
nepepaboTka
2.5 l"aioreHnpor3BOAHBIE YTIEBOAOPOIOB 4 1
Hroro no pazneny 35

3.1

Cruprel. ®eHon

11
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KapOonunbHble coeAMHEHUS: abIETHIbI U
3.2 keToHbl. KapOoHoBbIe Kuca0Thl. ClI0KHBIC 21 1
a¢upsl. XKupbl

3.3 VYrneBoasl 9 1

Hroro no pazneny 41

Pasnen 4. A3oTcoaep:kamme opraHudecKue coeIMHeHUus

4.1 AMUHBI. AMHUHOKHCIIOTEL. benku 12 1 2

Hroro no pazneny 12

Pa3zgea S. BoicokoMoJieKy/JIIpHbIE COeIMHECHUSA

5.1 ‘ BBICOKOMOJIEKYIIApPHBIE COCIMHEHUS 6 1
Wroro no pazneny 6
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 3 6
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoubusie IIpakruyeckue
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTshI
pecypcbi
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atoma. [lepuoanueckuit 3akon
1.1 u [lepuonnueckas cucremMa XMMUYECKUX 9
sneMenToB [. 1. MenneneeBa
12 Crtpoenue BemiecTBa. MHOrooOpasue 1 |
) BEIIECTB
1.3 XUMHUYECKUE peakiuu 19 1 2
Uroro no pazueny 39
Pa3nea 2. Heopranun4yeckasi Xumust
2.1 HemeTamnsr 31 1
2.2 MerTannbl 23 1
Uroro no pazaeny 54
Pazgen 3. Xumus u :Ku3Hb
31 MeTtop! TO3HAHUS B XUMHH. XUMHUS U 9
) JKA3HD
Hroro no paszneny 9
OBHIEE KOJIMYECTBO YACOB I10 102 4 6
ITPOI'PAMME
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HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[Ipenmer 1 3HaYeHUE OPraHUYECKON
XUMHHU, IIPEJICTABICHUE O MHOr000pa3uu
OPraHNYeCKUX COCTUHEHUHN

DIEeKTPOHHOE CTPOSHHUE aToMa yriiepoaa
(ocHOBHOE U BO30YXJAEHHOE COCTOSTHHUS).
BasieHTHBIC BO3MOXHOCTH aTOMa
yriepoja

XUMHUECKas CBSI3b B OPraHMYECKIX
coequHeHUsIX. MexaHn3Mbl 00pa30BaHUS
KOBaJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa
CBA3EH

Teopust cTpoeHU OPraHUYECKUX
coequHenunit A. M. byrneposa

Bunsl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHbBIE

3¢ (}eKTH B MOJIEKYJIaX OPTaHUYECKUX
COEAMHEHHI

[IpencraBienue o Kki1accuPpUKAUN U
cUCTeMaTHyecKkass HOMEHKIIaTypa
(IUPAC) oprannueckux BEIIeCTB
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Knaccudukanus peakuuii B
OpraHUYeCcKOi XUMHU

10

Cucremarusanus 1 0000IIeHNEe 3HAHUHI
110 TEME

AJKaHBI: TOMOJIOTUYECKHH psJl, oO1Ias
dhopmyna, HOMEHKIATypa U U30MEpHs,
AJICKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI

dusnueckne U XUMUYECKHE CBOMCTBA
aJIKaHOB

11

HaxoxneHnne aJikaHOB B IPUPO/JIE.
CriocoObl 1osTyueHus: ¥ IPUMEHEHUE
aJTKaHOB

12

[ukmoankanel: oomast popmyna,
HOMEHKJIATypa ¥ U30MepHsi, OCOOCHHOCTH
CTPOCHUA U XUMHUUYCCKHUX CBOI7[CTB,
CIOCOOBI MOJIYYEHHS ¥ IPUMEHEHHE

13

Perienue pacuérHpIX 3a1a4u Ha
OTIpeieNICHUE MOJICKYIIPHOU (HOPMYITBI
OpPraHUYECKOTO BEIIECTBA IO MACCOBBIM
J0JIsIM aTOMOB 3JIEMEHTOB, BXOOAIIIUX B
ero coctas. CucTeMaTH3alMsI U
000011IeHNEe 3HAHHUH 10 TEME

14

AJKEHBI: TOMOJIOTUYECKHH psJl, 001Ias
dhopmyna, HOMEHKIIATypa, JJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJL.
CTpyKTypHas ¥ IUC-TPAHC-U30MEPHS
aJIKEHOB

[okymeHT co3gaH B anekTpoHHoi chopme. Ne COO PIT Xumus (yrnybneHHbin yposeHb) oT 31.08.2024. NcnonHutens: benosa C.B.

Ctpanuua 35 n3 57. Ctpanuua cosgara: 31.08.2024 16:38

Il INIEKTPOHHBIN
=¥ TATAPCTAH



15

DU3NYECKUE U XUMUYECKUE CBOKMCTBA
ankeHoB. [IpaBuiio MapkoBHUKOBA

16

17

18

CriocoObl osTy4eHHs U IPUMEHEHNE
AJIKCHOB

[IpakTrueckas padorta Ne 1 mo teme
"I[lonyyenue sTUIIeHa U U3YYEHUE €T0
CBOMCTB"

Pemenne pacuéTHpIX 3a7a4 Ha
oTpeieNieHue MOJICKYIIpHOU (HOpMYyIIbI
OpPraHUYECKOTO BEIIEeCTBA

19

AnKaIueHbl: CONPsKEHHBIE,
M30JIMPOBAHHbBIE, KYMYJIMPOBAHHBIE.
OCoOEeHHOCTH JIEKTPOHHOTO CTPOCHUS

20

21

XUMHUYECKHE CBOMCTBA CONPSKEHHBIX
JMEHOB

CrniocoObl osTyyeHHs U IpUMEHEHNE
aJIKaJUeHOB

22

AJKWHBI: TOMOJIOTUYECKUM psiJl, oO1Ias

(dbopMyIia, HOMEHKJIAaTypa, 3JIEKTPOHHOE U

MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
(bu3nueckue cBOcTBa

23

24

25

XHUMHUUYECKHUE CBOMCTBA AJIKKNHOB

KayecTBeHHBIE peakIIui Ha TPOUHYIO
CBSI3b

CriocoObl MosTydeHus: ¥ IpUMEHEeHUe
AJIKUHOB

26

Pemenue 3aga4d: pacu€Tsl 0 ypaBHEHHIO

XMMHYECKON peaKiuu
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27

Cucremaruzanus u 0000LIEHUE 3HAHUM
10 TEME

28

APpEHBI: TOMOJIOTHYECKUH Psif, 001Iast
(dbopMyIia, HOMEHKIIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
OCH30J1a ¥ TOJTyoJIa, UX (PU3NYECKUE
CBOICTBA

29

30

31

XHUMHYECKHE CBOMCTBA aPEHOB: PEAKLIUU
3aMEILEeHUs

XHUMHUYECKUE CBOMCTBA apEHOB: PEAKIIMH
MPUCOCAMHEHHS, OKUCIICHHE TOMOJIOTOB
OeH3oia

Oco0EHHOCTA XMUMHUYECKUX CBOMCTB
CTUpOJIa

32

Pemenne pacu€THbIX 3a1a4 Ha
OIIpEJICJIEHUE MOJIEKYIIIPHON (POPMYJIBI
OpPraHUYECKOTO BEILECTBA

33

34

CriocoObl mosTyyeHHs U IpUMEHEHNE
apeHoB

I'eneTnyeckas CBA3b MCKAY pa3JINIYHbIMU
KJlacCaMH yrjieBoaopoa0B

35

Pacuétel Mo ypaBHEHUSIM XUMHUYECKUX
peakmuii. Cuctemartusaius u 00001IeHne
3HaHUM 110 TeME

36

37

[Ipupoansiii ras. [lomytHbie HEDTAHBIE
rasbl

KaMeHHBIH yrosib ¥ IPOIYKTHI €10
nepepadoTKu
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38

Hedts u ciocoOb1 €€ nepepaboTKy.
[TpuMeHeHre TPOTYKTOB NIepepadoTKU
HedtH

39

40

41

I'eneTtnyeckas CBA3b MCXKAY pa3JInIYHbIMU
KJ1acCaMu yrijiieBoaopoa0B

FaJ'IOFCHOHPOI/IBBOI[HBIC Yrii€BOAOPOOAOB:
SJICKTPOHHOEC CTPOCHHUE, pCaKIN1
3aMCIICHUA Irajior¢Ha

JeiicTBue menouei Ha

raJIOTCHIIPOXU3BOAHBIC. BSaHMOHCﬁCTBHe
AUTrajJorcHaJlKaHOB C MariHucM 1M IMHKOM

42

Cucremaruzanusa 1 00001IeHIE 3HAHUN
o pazzaeny "Yriesoapopons!"

43

44

45

KonTponbhas padota no teme
"YrneBonopoast"

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
TOMOJIOTHYECKUH psii, oOriast popmyna,
CTPOEHUE MOJIEKYII, U30MEPHS,
HOMEHKJIaTypa, Kiiaccuukarus,
(bu3nvecKue CBONCTBA

XHMHUYECKHE CBOMCTBA MMpEACIIbHBIX
OOIHOATOMHBIX CIIMPTOB

46

CriocoObl MosTyuyeHus: ¥ IpUMEHEHUe
OJTHOATOMHBIX CITUPTOB

47

[IpocTteie a¢upel: HOMEHKIATYpa U
M30MepHsl, 0COOEHHOCTH (PUZNYECKUX U
XUMHYECKHX CBOMCTB
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48

MHOroaroMHble CIUPTHI: ITUICHTIIUKOIb
U TIULEPUH, UX (U3nUecKue u
XUMHUYECKHE CBOICTBA

49

50

51

CriocoObl osTy4eHHs U IPUMEHEHNE
MHOI'0aTOMHBIX CIIUPTOB

@DeHOoI: CTPOCHUE MOJIEKYJIbI,
(dbuzmveckue cBoicTBa. TOKCUYHOCTh
¢denona

XuMuyeckue cBorcTBa (eHoa

52

53

54

CriocoObl 1osTy4eHus: ¥ IPUMEHEHUE
¢denona

[IpakTrueckas padota Ne 2. Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"Crupthl 1 peHonbI"

Cucrematusanusa 1 00001IeHIE 3HAHUT
10 TEME

55

AJ'II)I[GFI/II[I)I N KCTOHBI: DJICKTPOHHOC
CTpOEHHE KapOOHUIILHOW TPYTIIbI;
TOMOJIOTUYECKHE PsJIbI, 00111ast popMmyia,
M30MepHs U HOMEHKJIaTypa

56

57

58

ATNbIeruipl U KETOHBI: (PU3NUECKUE
CBOMCTBA; pEaKINK MPUCOSTUHEHUS
Peaknum oxuciieHHs ¥ KaueCTBEHHEIE
pEeaKIu aJIbJIETUI0B U KETOHOB

CriocoOb! TTOTYyIeHHS aJTbIETHIOB U
KETOHOB
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59

OHOOCHOBHBIE TIPE/IebHBIE KAPOOHOBBIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHHS UX
MOJIEKYII

60

61

62

N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3n4YecKue CBOMCTBa
XHWMHUYECKUE CBOMCTBA MIPEAEIBbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT
Oco0eHHOCTH CBOWCTB MYpPaBbHHOM

KHCIOTHl. MHOTOOOpa3ue kKapOOHOBBIX
KHCIIOT

63

OCOOEHHOCTH CBOWCTB: HEMIPEICIIbHBIX H
apoMaTHYeCKUX KapOOHOBBIX,
IUKapOOHOBBIX, THAPOKCHKAPOOHOBBIX
kucnot. [IpencraBuTeny BhICIINX
KapOOHOBBIX KHCIIOT

64

[TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX
KHUCJIOT

65

66

CriocoObl mosTyyeHHs U IpUMEHEHNE
KapOOHOBBIX KHUCJIOT

CroxHble 3(upbl: TOMOJIOTUYECKUH P,
ob1mas popmyna, U30MepHs U
HOMEHKJIaTypa

67

duznueckre 1 XUMUYECKHE CBOMCTBA
3¢upoB

68

Pemenue pacy€THbIxX 3a1a4: 110
YPaBHEHUIO XUMUYECKOWN pEeaKIuu, Ha
ompeielIeHUE MOJIEKYISIPHON (OPMYITBI
OpPraHNYeCcKOro BEIIECTBA
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69

[Tpaktuyeckas padora Ne 3. Pemenue
AKCIIEPUMEHTAIBLHBIX 3a7a4 110 TeMe
"Kap6oHnoBsie kuciaoTbl. Cl10KHbBIS

a¢upsr"

70

Kupsr: crpoenue, puznueckue u
XUMHUYECKHUE CBOMCTBA (TUAPOIU3)

71

72

73

OcoOEHHOCTH CBOWCTB JKUPOB,
coJiepKalnuX OCTATKU HEMPEAEIbHBIX
KUPHBIX KUCITOT. JKUpBI B IpUpoIe

MEL1a Kak COJIM BBICIIIAX Kap6OHOBBIX
KHCJIOT, UX MOIOIICC HeﬁCTBHe. [lousTne
0 CHHTCTHUYCCKUX MOIOIIHUX CPCACTBAX
(CMC)

['eneTnueckas cBI3b YriieBO4OpOaAOB U
KUCJIopoaACOACpKAINX OPraHUYCCKHUX
BCIICCTB

74

Pacuérel o ypaBHEHUSIM XUMHUYECKUX
peakuui

75

76

77

CucremaTu3anusa U 000011IeHNE 3HAHUIH
110 TEME

OO01mas xapakTepuCcTUKa YTIEBOIOB U
KiaccuuKalus yrieBoaoB (MOHO-, 11- U
MOJIMCaxapu/bl)

Mounocaxapupl: (pu3MYecKrue CBOMCTBA U
Hax0JIEHUE B MIPUPOJIE

78

[IpumeHneHue rioKo3bl, €€ 3HaUeHUE B
KHU3HEIESATeIbHOCTH OpraHu3Ma
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79

Jlucaxapuipl: caxapo3a, MajJbTo3a U
nakTo3a. HaxoxxaeHue B mpupoe u
MPUMEHEHHE JUCAXaAPH]IOB

80

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIeKYJ, (hu3ndecKue u
XUMHNYCCKHUC CBOﬁCTBa, IMPUMCHCHUC

81

82

ITonstue 00 HNCKYCCTBCHHBIX BOJIOKHAX

Pemenne PpaCUYCTHBIX 3aJa4 Ha
OIIPCACIICHUC OOJIM BbIXOAa ITPOAYKTA
pCaKuu OT TCOPECTUYCCKH BO3SMOKHOI'O

&3

CucreMatuzanuys u 0000LIEHYE 3HAHU M
0 pasaeny

84

85

86

KonTponbhas pabota mo teme
"Kucnopoacoaepkaiiyue opraHu4ecKme
coeIuHEeHHS "

AMUHBL: K1accupUKaIMs, CTPOCHNE
MoJIeKyJ1, oOmiast popMmyia, u3omepus,
HOMEHKJIaTypa 1 (pru3nyeckue cBoicTBa

XUMUYeCcKHe CBOMCTBA alNU(PaTHUECKUX
aMUHOB

87

AHWIVH: CTPOCHNE AHWINHA,
0COOCHHOCTH XHMHUYECKHX CBOWMCTB
aHMJIMHA

88

&9

CriocoOslI MoNTydeHus: U IPUMEHEHUE
anupaTHIECKUX aMUHOB
AMMHOKHUCIIOTHI: HOMEHKJIaTypa U
nzoMepusi, pu3ndecKue CBOMCTBa.
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OTI[GJIBHBIC npeacCTaBuTCIIN O~
AMHWHOKHCJIOT

90

91

92

XHUMHUYECKHE CBOHMCTBAa aMUHOKHCIIOT, MX
OMOJIOTHYECKOE 3HAUCHHE aMHUHOKHCIIOT.
CuHTe3 U TUIPOJINU3 MENTHI0B

benku kak npupoIHbIE TTOJTMMEPHI;
CTPYKTYPBI OCITKOB

XUMHYECKHE CBOMCTBA OEIIKOB

93

94

95

96

A30TCoAEpKALIKE TETEPOLMKINYECKUE
COCANHCHUA. HyKJIeI/IHOBBIG KHCJIOTHI:
COCTaB, CTPOCHHE M OMOJIOTHYECKAs POIIh

[IpakTuueckas paborta Ne 4. Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"A30TCcoIepKalie OpraHn4ecKue
coequHeHus"

IIpakTryeckas pabora Ne 5. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
"Pacrio3HaBaHuE OPraHUYECKUX
coeqrHeHnin"

KonrtponbHas pabora no Teme

"A30TCcoepKale OpraHn4ecKue
coequHeHus"

97

OCHOBHBIE TOHATHS XUMUH
BBICOKOMOJICKYJIAPHBIX CO€IUHEHUI U
MCTObI UX CUHTEC3a —IIOJIMMEPpU3aAlUA U
IIOJIMKOHACHCAllUA

98

[Tnactmaccel. YTunuzamus u nepepadoTka
IlacTUKa
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DOnacToMepbl: HaTypaJlbHbII

[TPOTPAMME

99 CUHTETHYECKUE KayuyyKu. Pe3uHa !
BonokHna: HaTypalibHbI€, UCKYCCTBEHHbIE,

100 cuHTeTnueckue. [loaumepsl 1
CIICI[UAJIBHOI0 HA3HAYCHUS
[IpakTrueckas padota Ne 6. Permenue

101 SKCIEPUMEHTAIBHBIX 33724 M0 TEME 1
"Pacno3HaBaHue IacCTMacC U BOJIOKOH"
O00011IeHNE U CUCTEMATU3AIUS

102 M3yYEHHOT'0 MaTepHuala 1o TeMe 1
"BricOKOMONEKYISIpHbIE COETUHEHUS"

OBHIEE KOJIMYECTBO YACOB I10 102
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11 KJIACC

Ne
n/n

Tema ypoka

Atom. CocTaB aTOMHBIX SJIEP.
XuMuueckuii 3jeMeHT. M130Tonbl

CtpoeHue 3J1eKTPOHHBIX 000JI04€K aTOMOB,
KBaHTOBBIC YUCIIA

KoaunuecTBO 4acoB

KonTpoabHbie

Bcero
padoTshI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

Knaccugukanus XuMHYecKuX 2JIEMEHTOB
(s-, p-, d-, f-omemenTsI)

PacnpenenceHue 371eKTPOHOB IO ATOMHBIM
opOuTaIIM

DNEeKTPOHHBIE KOH(PHUTYpaLUK aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXJIEHHOM
COCTOSIHUM

DNeKTpOHHbIE KOH(UTYpaIli HOHOB.
DNeKTPOOTPULIATETLHOCTh

[Tepuonnueckuii 3akoH u [leprnoanueckas
CHCTeMa XUMHYECKHUX djeMeHToB /. .
MeneneeBa, CBsA3b C COBPEMEHHOU
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHMS CBOWCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX
VMU IPOCTBIX U CIOKHBIX BEIIECTB IO
rpynnaM u nepuoaam
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Cucremaruzanuys u 0000ILIEHUE 3HAHUN 10
TEME

10

Buapl xumMudeckoit cBsa3u. Mexanu3Mbl
00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsi3b. MexMONEKyIsIpHbIE
B3aNMOICHCTBUSI

11

12

BaneHTHOCTb 1 BaJleHTHBIE BO3MOXHOCTH
aToMOB. CBS3b 3JIEKTPOHHOHN CTPYKTYpPBI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOECHUEM

Hpe,[[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAUHCHUIX: COCTAaB U HOMCHKIJIATypa

13

BemecTBa MoneKyIspHOTO U
HEMOJIEKYJISIPHOTO CTpoeHus. Tumsl
KPUCTANIMYECKUX PEIIETOK U CBOWCTBA
BEIIECTB

14

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJJIOUIHBIX pacTBOPax

15

16

HctrHHBIE paCTBOPBI: HACBILLEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CriocoObl BbIpaKeHUsI KOHLIEHTPALIH
pacTBOpOB

17

Pemienue 3a1a4 ¢ UCNOJIb30BaHUEM
MOHATHH "MaccoBas 0J1sl paCTBOPEHHOTO
BewiecTsa', "MoJsipHas KOHIEHTpaus"

18

Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEILECTB
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19

Cucremaruzanys 1 00001IeHUE 3HAHUMT 10O
TEME

20

KonrponsHas padora o temam "Ctpoenue
aroma. [leproauueckuii 3aK0H U
[lepuonnyeckas cucreMa XUMHYECKUX
anemenToB /. 1. Menneneesa", "Crpoenune
BemecTBa. MHOroo6pasue BeniecTs"”

21

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHHUsI MACChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPAILCHNS SHEPIUU IPH
XUMHYECKHUX PEAKLUAX

22

23

TernoBbie 3PHEKTH XUMUYECKAX PEAKIIHIA.
TepmoxumHuyeckre ypaBHECHHS
Beruncienus nmo ypaBHEHUSIM XUMHUYECKHX
peaKiuii ¥ TEePMOXUMUYECKUM YPaBHEHUSAM

24

CkopocTh XMMHUYECKOH peakuuu, eé
3aBHCUMOCTH OT pa3IHuHbIX (PAaKTOPOB.
Karanus n xatanns3aropbl

25

26

27

['oMoreHHbIe U reTeporeHHbIE PEAKIIUN
ITpakTuyeckas pabora Ne 1 o teme
"BausiHue pa3nu4HbIX (GaKTOpPOB Ha
CKOPOCTbh XUMUYECKON peakuuu"

OO6patuMble 1 HEOOpaTUMBIE PEAKLIUH.
XUMHYECKOE PaBHOBECUE

28

[IpakTuueckas pabora Ne 2 o Teme
"BnusiHue pa3nuyHbIX GaKTOpOB Ha
M0JIO)KEHHE XMMHYECKOTO paBHOBECHS"
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9JI€KTpOJII/ITI/I‘ICCKa$I Jucconuanms.

29 CuuibHBIE U cita0bIe 2JeKTpoIuThl. CTeeHb
JUCCOLUALIUU
HNonnoe npousseaenue Boabl. Cpena

30 BOJHBIX pacTBOpOB. Bogopoanblil
nokazatens (pH) pactBopa

31 I'maponus coneit. Peakiuu, nmpoTekaroniye
B PacTBOpPAxX 3JEKTPOJIUTOB
[IpakTuueckas padora Ne 3 mo Teme

32 "XuMHUYECKHE peakIui B pacTBOpax
3JIEKTPOJIUTOB"
OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC

33 peakuuu. Baxueiime OKUCIUTeIu U
BOCCTaHOBUTENH

34 Meroa 31eKTpOHHOTO (3JIEKTOHHO-
HMOHHOTO) OanaHca

15 DNEKTPOIN3 PACTBOPOB U PACILIIABOB
BEILIECTB

36 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

37 Pemenne 3ama4 pa3nuyHbIX TUIIOB

13 CucremaTu3aius 1 0000IIeHNe 3HAHUH TT0
Teme "XuMuueckue peakiuu'

19 Kontponbnas paboTa mo teme
"Xumuueckue peakuun”
[TonoxeHre HeMeTaIoB B

40 [lepuoanueckoii cucreMe XUMUUYECKHUX

anemenToB 1. . Menaeneesa u
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O0COOCHHOCTH CTPOCHUS UX aTOMOB.
dusnueckre cBONMCTBAa HEMETAIUIOB

41

42

AmoTponusi HeMeTauIoB (Ha IpuMepe
KHCIIOpoJia, cephl, hocdopa u yrieposaa)
Bomopoa: nonydenue, pusznueckue u
XUMHYECKUE CBOMCTBA. [ 'uipuibl

43

["anmoreHsl: HAXOXKICHHUE B IPUPOJIC,
CIocoOBI MoydeHus, pu3ndeckKue u
XUMUYECKHE CBOWCTBA

44

lManorenoBonoponasl. Baxxnenmue
KHCIIOPOJICO/IEPKALLUE COSIUHEHMS
rajloreHoB

45

46

47

JlaGopaTopHble U TPOMBIIIICHHBIS
CTIIOCOOBI TIOTYYCHHS TaJIOTCHOB.
[IpumeHeHne raJsoreHoB U UX COEAUHEHHI

ITpakTryeckas padora Ne 4. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
"T"a;morensr"

Kucnopon: nabopatopusie u
MIPOMBIIIIJIEHHBIE CTIOCOOBI MOTYYESHHS,
¢bu3nyecKkrue 1 XUMUYEeCKHe CBONCTBRA.
O3oH. [IpumeHeHHe KUCIOpOIa U 030HA

48

Oxcupl ¥ IEPOKCHUIBI

49

50

Pemenue 3amaq Pa3JINIHbIX TUIIOB

Cepa: HaxO0XJIEHHE B MPUPOJIC, CITOCOOBI
MOJTy4eHus, PU3NUECKUE U XUMUIECKHE
CBOMCTBA

51

CepoBoaopo, cyab(uabt
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52

Kucnoponcoaep:xaiue COeJUHEHUSI CEPBI.
OcoOEHHOCTH CBOWCTB CEPHOMN KUCIOTHI

53

54

55

[Tpaktuyeckas padora Ne 5. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a1a4 1o Teme "Cepa
" €€ coequHeHus"

A30T: HAX0XKJICHHE B TIPUPOJIE, CITOCOOBI
MoTydeHus1, GU3NICCKUE U XUMUICCKHE
CBOMCTBAa. AMMMAK, HUTPUJIbI

Kucnoponcoaepkaniue cCoeTMHEHHS a30Ta.
Oco0EHHOCTH CBOMCTB a30THOM KHUCJIOTHI

56

[IpumeHneHue a30Ta U €ro COeIMHEHUM.
A30THBIE y10OpEeHUS

57

58

59

®ocdop: HaxXOKIEHNE B IPUPOJE,
CTIIOCOOBI OTYYCHUs, PU3NIECKUE U
xumMudeckue cBorctra. Dochusl u
bochun

Oxcunsl hocdopa, pochopconepxarine
kucaoThl. Comu pochopHOit KUCTOTHI
[Ipumenenue ocdopa u ero coeTMHEHUH.
dochopubie ynoOpeHus

60

[IpakTnueckas padora Ne 6. Pemenue
AKCIIEPUMEHTAIIbHBIX 3a7a4 10 Teme "A30T
u ¢pocdop 1 ux coequHeHUs"

61

62

Yrnepos: HaxoXJIeHUE B IPUPOJIE,
AJJIOTPOIIHbIE MOAUUKALNHY; (PU3HUECKHE
Y XHMHYECKHE CBOWCTBA, TPUMECHEHUE
Oxcun yrnepona(Il), okcun yrnepona(1V),
yroJibHAsl KHCIIOTA U €€ CONH
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63

Pemenue 3aaa4 pas3jInuHbIX TUIIOB

Kpemuuii: Haxo1eH1E B IPUPOJIE,

64 CTOCOOBI OTYYEHHUs, PU3NIECKUE U
XMMHYECKHUE CBOMCTBA

65 Oxkcun kpemaus(IV), kpeMHHEBast KUCIIOTA,
CHJIMKATBI

66 IIpuMeHeHHne KpEMHUS U €70 COCITUHEHUM.
CrekJ10, €ro nojiyueHue, BUIbI CTEKIIa

67 Pemenne 3ama4 pasnuyHbIX TUIIOB

68 CucremaTu3anus 1 00001IeHUEe 3HAHUH TTO
teme "Hemerasmibr"

69 Kontponbnas paboTa mo teme
"Hemertasmsr"

70 AHanu3 pe3yiabTaToOB KOHTPOJIbHOM
paboThI, KOPPEKIIHS OMINOOK
[Tonoxenue meraiuios B Ilepuoanyeckoit

71 CUCTEME XMMUYECKUX AIIEMEHTOB.
Oco0eHHOCTH CTPOESHUS dTIEKTPOHHBIX
000JI04€K aTOMOB METaJLJIOB

7 OO6mue Gpuznueckre CBOMCTBA METAIIOB.
[IpuMmeHeHre METaIoOB B OBITY U TEXHUKE

73 CmuiaBsl MetasuioB. Kopposust Mmetamion

74 Pemrenue 3a1au pa3nuyHbIX TUIIOB
DNEKTPOXUMHUYECKUI P/l HAPSIKEHUN

75 MeTasuioB. OOIIMe CIOCOOBI MOTyYEHUS
METaJJIOB

76 OOm1ast xapakTepucTHKa MeTayuioB [A-

rpynisl [leppoaudeckoit cuctemsl
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XMMHYECKUX 3J1eMEeHTOB. HaTpuii u kanui:

nosydeHue, Gu3nIecKue 1 XUMHICCKUE
CBOMCTBA, MPUMEHEHHNE MTPOCTHIX BEIIECTB
U UX COCOUHEHUN

77

78

OO6mmas xapakrepucTuka Metamion [1A-
rpynusl Ileppoaudyeckoi cucTemsl
XMMHYECKUX 3JIEMEHTOB. Maruuii u
KaJbLUi: ody4YeHue, Gusndeckue u
XUMHUYECKHE CBOICTBA, TPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUN

JKEcTKOCTEL BOIBI U CIIOCOOEI €8
yCTpaHEHUS

79

80

81

ANOMHUHU: TTOTydeHue, Gpu3ndeckue u
XUMHUYECKHUE CBOICTBA, IPUMEHEHHE
AMdoTepHbIe CBOMCTBA OKCHIA U
TUIPOKCUIA ATIOMUHUS,
TUIPOKCOKOMIIJIEKCHI aTFOMUHUS, UX

IIPUMEHEHHE

Pemenue 3amaq Pa3JINIHbIX TUIIOB

82

[IpakTnueckas padora Ne 7. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"MeTaJibl TTIaBHBIX oArpynmn"

83

84

OO1m1ast xapakTepUCTHKa METaJIOB
no6ouHbIX noarpynn (b-rpymnm)
[leproanueckoit cUCTEMbI XUMHUYECKUX
3JIEMEHTOB

du3znuecknue ¥ XMuMHUUECKHE CBOMCTBA
Xpoma U €ro COCﬂHHCHHﬁ, HUX NIpUMCHCHUC
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85

Baxwnelinme coelMHEHUs Maprasiia.
[lepmaHraHat Kanausi, €ro OKUCIUTEIbHBIC
CBOICTBA

86

dusnueckue U XUMUYCSCKUE CBOMCTBA
JxKenesa u ero coennHenuil. [lonyuenue n
IIPUMEHEHUE CILUIABOB XKEIE3a

87

88

Pu3nyecKkue U XMMUYECKHE CBOMCTBA MEIU
U €€ COCIMHEHUM, UX IPUMEHEHUE

dusndyeckre ¥ XMUMHUUECKHE CBOMCTBA

IOHMHKA U €ro COCI[PIHGHPIIZ, HUX MPUMCHCHHUC.
FI/I,Z[pOKCOKOMHJ'IeKCbI OHMHKa

89

[IpakTnueckas padora Ne 8. Pemenue
AKCIICPUMEHTAIIbHBIX 337124 110 TEME
"MeTaiibl TOOOYHBIX OArpyHH"

90

91

92

Pemenne 3aaa4 pas3jIndYHbIX TUIIOB

O0001IeHE U cCUCTEMAaTU3 AU
W3YYEHHOT'O MaTepHaia o TemMe
"Mertamuipr"

Kontponbnas padota nmo teme "Metasnibr"

93

94

95

AHanu3 pe3ynbTaToB KOHTPOJIBHOMN
paboThI, KOPPEKITUS OMINOOK

Poinb xumum B o0ecrieueHUH YCTOP'I‘IHBOFO
Pa3BUTHA YCIIOBCUYCCTBA. Ilonsatue o
HAaYYHBIX MCTOAAX UCCICAOBAHW BCIICCTB

Hayunble mpuHIKIIBEI OpraHu3annuu
XUMHUYECKOTO ITPOU3BOJICTBA.
[TpomblIIIEHHBIE CITOCOOBI MOTYYEHHS
BAKHEUILINX BEIIECTB
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XUMHYECKOE 3arps3HEHUE OKPY>KaIOIIeH

% Cpezbl U ero MocieAcTBUs !

97 XuUMHS U 30pPOBbE YEIIOBEKA. 1
JlekapcTBeHHBIE CpencTBa

08 Xumus muiy. Poas xumun B o0ecrieueHnn |
IUILEBOM 6€3011aCHOCTH

99 Kocmernueckue u napdromepHbie 1
cpeactsa. beiToBasg xumus
Xumus B CTPOUTENBCTBE. BaxkHeimme

100 CTPOMTENbHBIE U KOHCTPYKIIMOHHbIE 1
MaTepuaibl

101 XuMus B CEIbCKOM X03sCTBE. 1
Opranuyeckrie 1 MUHEpaJIbHbIE YA0OpEHHUS

102 Cucremaru3zamnus u 0000IIeHNe 3HAHUH 110 1
Teme

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME
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5. YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumus, 11 knace/ Epemun B.B., Ky3smenko H.E., JIpo3nos A.A., JIyaun B.B.;
noA penakuuei Jlyauna B.B., O01iecTBoO ¢ OrpaHM4€HHON OTBETCTBEHHOCTHIO

«IPODA»; AknmonepHoe oo0mectBo «M3aarenserBo «IIpocBenienne»
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Jlnct cornacosanus k gokymeHTy Ne COO Pl Xumus (yrnybneHHbin yposeHb) oT 31.08.2024
MHnumnaTop cornacoBanus: benosa C.B. [Anpektop
CornacoBaHune nHnyumnposaHo: 31.08.2024 16:38

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 Benosa C.B. 31.08.2024 - 16:39
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