MUHMCTEPCTBO MPOCBEIIEHWS1 POCCHICKOM ®EJEPATINA
VnpasieHue oOpa3oBanus U MOJIOIEKHOM MOJUTHKH aIMHHHCTPALHH
ropoja Biagumupa
VnpasJenue o6pa3oBanus AJIMHHACTPallHH r.Baagummupa
MBOY "COII Nel6"

PACCMOTPEHO COI'JTACOBAHO VTBEPXJIEHO
PyKOBOJlI/ITeJ'IB Mo 3aMeCTUTENh AUPEKTOPA JmpeKTOp' MBOY
cr WOW6 "COHW /
Boruera H.A. ‘ﬂ, TLE e 2 &
TTpotoxou Nel m/c ot «31» 08 Anapusa ALH. ; g AHI/ICOB A A
2023 1. IIpotoxox Nel m/c ot «31» 08 HpHKa3 N 254 oT «31y 08
2023 1. 2023 WS
AH ncoB ‘\/I-IOP.HVICBHO undposom
o noanucbio: AHNCOB
AHD,pEVI Anapeit AHaTONbeBUY

12 .02. 17:
AHaTOJ'I beBUY 582?00'024 02.01 16:17:27

PABOYAS IIPOIPAMMA
(ID 2866564)

yueGHOro npeamera «XuMHs. VYriy6seHHbll yPOBEHD
st obyuaromuxcs 10 —11 xnaccoB

r.Buagumup 2023



IHHOACHUTEJBHAA 3AIINCKA

PabGouass mporpamMma mo XMMHHM Ha YPOBHE CpPEIHEro oOmIero oO0pa3zoBaHMs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii ®@enepaunn», TpeOOBaHUI K pe3yJbTaTaM OCBOEHUS
dbenepanbHOI oOpazoBaTeabHON IpOrpaMMBbl CpPEeIHETO o011ero
obpazoBanusi(POII COO), npencrapinennbix B denepaibHOM TOCYAapCTBEHHOM
obpazoBarenpHoM cTaHgapre COO, ¢ yuérom KoHuenuu mnpenogaBaHus
y4eOHOTO TpeaMeTa «XHUMHs» B 00pa3oBaTENbHBIX oOpraHusanusx Poccuiickoin
denepaiuy, peamu3yIOMIUX OCHOBHBIE 0O0pa3oBaTebHBIC MPOTPAMMBI, U
OCHOBHBIX TONOXeHuil «Ctparerun pa3BuTusi BocnuTanus B Poccuiickoit
®epneparuun Ha niepuon 1o 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YTIYyOJEHHOTO HW3YUYEHMs] 3aHMMAaeT BaXKHOE MECTO B
CUCTEME €CTeCTBEHHO-HAy4yHOro oOpazoBaHusi ywammuxcs 10-11 kiaccos.
WN3yuenune mnpemmera, peaiusyemMoe B yCIOBHSIX —Au@depeHIIMPOBAHHOIO,
npoduibHOTO O0yYeHHs, TPHU3BAHO OOECHeUYUTh 00I1e00pa30BaTENbHYI0 U
OOIIEKyIbTYpPHYIO TOJATOTOBKY BBIMMYCKHUKOB IIIKOJBI, HEOOXOIUMYIO IS
aZanTayy X K OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HHU B COIIMYME, a TAKXKE JIIS
IPOJOJDKEHUsT O0y4YeHHUs B OpraHu3auusax NpodecCHOHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX JUCITUTLIINH.

B mporpamme mno XuMuM Ha3zHauyeHHE MpeaMera «XUMHUS» TOJIy4aeT
NoJpOOHYI0  WHTEPHIPETAlUI0 B  COOTBETCTBMM C  OCHOBOIOJIAralolUMU
nonoxkeHusimu ®I'OC COO o B3auMOOOYCIOBICHHOCTH LIENieH, COAEpKaHUS,
pe3ynbTaToB OOydeHHs W TpeOOBaHMWI K YpPOBHIO TOJTOTOBKH BBITYCKHUKOB.
CBUIETENLCTBOM TOMY SIBIISIFOTCS CJEAYIOIIUE BBIMOJHSIEMbIE MPOrPaMMOUN MO
XUMUHU QYHKIIHH:

e HH()OPMALMOHHO-METOAUYECKAsl, peaau3alus KOTOpod obecrneynuBaeT
NOJIyYeHHE MPEACTaBICHUsT O IeNsIX, COAEp)KaHWHU, OOIlel CTpaTeruu
00y4eHHs, BOCIUTAHUS U Pa3BUTHUS 00YUAIOIIUXCSl CPEACTBAMU MPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpOoduIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpuBaeT
ONpEe/ICJICHUE: MPUHIUIOB CTPYKTYPUPOBAHUS W TMOCIEA0BATEILHOCTU
U3YUYCHUs] y4EeOHOro marepuana, KOJWYECTBEHHBIX UM KaYeCTBEHHBIX €ro
XapaKTePUCTHK; TMOIXO0JI0B K (POPMHUPOBAHUIO COJEPKATEIHLHON OCHOBBI
KOHTPOJII Y OLIEHKH OO0pa3oBaTeNbHBIX JOCTKCHHN O0O0y4aroluxcs B
paMKax HWTOroBOM arrectalud B (OpME €IMHOI0 TOCYJIapCTBEHHOTO
HK3aMEHA M0 XUMHH.

[Iporpamma a1t yriryOsI€HHOTO N3YUYEHUST XUMUU:



e YCTaHaBIMBAaET MHBAPUAHTHOE NPEIMETHOE COJAEp)KaHUE, 00s3aTeNIbHOE
JUIST W3Y4YeHUsT B paMKaxX OTICNbHBIX MNpoduieit, mpemycMaTpuBaeT
pacnpeneneHue W CTPYKTYpHPOBaHHWE €ro I0 KjaccaM, OCHOBHBIM
coJiepKaTelIbHBIM JIMHUSAM/pa3iesiaM Kypca;

e JA€T NMpHUMEpPHOE pachlpeleleHue y4yeOHOro BpPEMEHHU, PEKOMEHIYEeMOTO
JUTSI U3yYEHHUSI OTACIIbHBIX TEM;

e IMpeJiaraeT MNPUMEPHYIO TMOCIENO0BATEIBHOCTh H3YYEHUS Y4EeOHOTO
MaTepuaia ¢ y4€TOM JIOTUKH TOCTPOCHHSI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEAMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO LEJNEeH U 3a/1ay U3y4YEeHHs MpeaMera
Ha yriyOJEHHOM ypOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmero o0O0pa3oBaHMs, COACPKATEIBHOM XapaKTePUCTUKHU
IUTAHUPYEMBIX ~ PE3YJIbTaTOB OCBOEHUSI OCHOBHOW 00pa3oBaTelbHON
IPOrpaMMBbI CpEIIHETO oO1ero oOpa3oBaHUs (JINYHOCTHBIX,
METaIpeJMETHBIX, MPEIMETHBIX), a TaKXe C YYETOM OCHOBHBIX BHUJIOB
y4eOHO-TIO3HABATEIbHBIX  JEHCTBUNA  OOydYaromerocs IO OCBOCHHIO
coJiepKaHUs IpeIMeETa.

[lo BceM Ha3BaHHBIM NO3WMLHKAM B IMpOrpamMMme MO XUMHUHU NPETyCMOTpPEHA
IPEEMCTBEHHOCTh C OOy4YE€HHMEM XUMUUM Ha YPOBHE OCHOBHOIO OOULIEro
oOpazoBaHus. 3a TMpeaeJaMd yCTaHOBJICHHOM MpOrpaMMod MO  XUMHUU
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIONIECH COJIep KaHUsl y4eOHOro mpeaMera
«Xumus» OocTa€Tcsi BO3MOXKHOCTH BBIOOpAa €ro BapHATHBHOM COCTaBJISIOIIECH,
KOTOpas JOJDKHA ONPENEIAThCS B COOTBETCTBUM C HAIPABICHHEM KOHKPETHOTO
npoduis 00yueHus.

B coorBerctBHM ¢ KOHuentyaiabHeiMM mnojoxeHusmu DPI'OC COO o
Ha3HAYEHUU TPEIMETOB 0a30BOro MW YINIYOJIEHHOIO YpOBHEH B CHUCTEME
nuddepeHIupoBaHHOTO OOyYEHHUsI Ha YPOBHE CpeAHEero ooO1ero obOpa3oBaHUS
XUMHUSL HA YpOBHE YIUIYOJIEHHOIO W3Y4Y€HHUs HampaBieH Ha pealn3aluio
NPEEeMCTBEHHOCTH C  MOCJIEAYIOIIMM  J3TaloM  MOJY4YEHUS  XUMHUYECKOTO
oOpa3oBaHMsI B paMKax M3yu€HHUS CIHEHUAIbHBIX €CTECTBEHHO-HAyYHbIX U
XUMHUYECKHUX JUCUUIUIMH B By3aX U OpraHM3alMsIX CpelHero npodecCuoHaIbHOrOo
oOpa3zoBanus. B 3TOi CBA3M M3ydeHHE MpeaMeTa «XHUMHUS» OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO HA  pacliupeHue U yriayOJieHHe TEOpEeTHYECKONW U
IPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BHIOPABIINX ONpPENeIEHHbIN Tpoduib
o0y4eHusi, B TOM YHCIIE C IEPCHIEKTUBOMN MOCIEYIOETrO MOTYYEHUsI XUMUYECKOTO
o0pa3oBaHMs B OpraHU3aIUsAX MpodeccuoHabHOro oopazoBanus. Hapsny ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk MmIaHUPYEMBbIM pe3yJibTaTaM OCBOCHUS
dbenepanbHOl 00pa30BaTEIBPHON MPOTPaMMBbI  CpeIHEro 00Iero oOpa3oBaHUs



U3ydeHHEe TMpeaMeTa «XuMHUS» OPUEHTUPOBAHO TAaKKe Ha pelieHue 3aaad
BOCIIUTAHUS U COIMAIILHOTO Pa3BHUTHs OOydaromuxcs, Ha GOpMHUpPOBAHUE y HHUX
OOIIENHTEIUICKTYaTbHBIX YMEHUH, YMEHUN palMoOHAIM3AIMK YIeOHOTO TpyJa U
0000IIEHHBIX  CIOCOOOB  JIESITEIBHOCTH, HWMEIONIUX  MEXIUCHUILUIMHAPHBIN,
HAANPEIAMETHBIN XapakTep.

CocTaBnsomuMu mpeaMera «XUMHS» Ha YPOBHE yriayONIEHHOTO W3yYCHUs
SBIIAIOTCS YIUIyOsn€HHbIE Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHny moaxoa0B K 0OTOOpY M CTPYKTYPHOU
OpraHU3allMi COJIEP’KaHUSI ATUX KYpCOB B MpOrpaMMe IO XHMHUHU 32 OCHOBY
npuaaTel noJiokernst GI'OC COO o pazmuuuax 0a30BOro W yriTyOJIEHHOTO
YPOBHEHN M3YUYEHHUS IIPEAMETA.

OcHoBY conepxkaHusi KypcoB «Opranuueckas xumusi» u «OOmas u
HEOpraHWYEeCKass XHMHSI» COCTABISICT COBOKYIMHOCTh IIPEAMETHBIX 3HAHUN U
YMEHUH, OTHOCAIIUXCS K 0a30BOMY YpPOBHIO M3YYEHHS MpeAMeTa. JTa CHUCTeMa
3HaHUM TOJydyaeT OmNpenelEHHOE TEOPETUUYECKOE JIOMOJIHEHHE, IO3BOJISIONIEe
OCO3HAaHHO OCBOWTH CYHIECTBEHHO OONbIIUNA 00BEM  (AKTOIOTHUECKOTO
maTepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3Yy4eHMs IpeaMera oOecredeHa
BO3MOKHOCTh 3HAYUTEIILHOTO YBEIHUYEHUS O00bEMa 3HAHUH O XUMHYECKHX
AJIEMEHTaX W CBOMCTBAX MX COCJMHEHHW HA OCHOBE PACIIUPEHHS U YTIyOJIeHUs
NPECTaBICHUNA O CTPOSHUH BEIIECTBA, XUMHUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX
POTEKaHUsS PEAKIU, paCCMATPUBAEMbBIX C TOYKH 3PEHHS] XUMUUECKOU KUHETUKU
U TepMOJAMHAMHUKHU. V3ydeHuwe mnepuoauyeckoro 3akoHa u Ilepumomnueckoi
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB O0azupyerca  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHUX TMPEJCTABICHUSIX O CTPOSHUU aToMa. XHUMHUYECKas CBSI3b
OOBSICHSIETCS C TOUKU 3PEHUS YHEPTeTHUECKUX U3MEHEHHI Tpu e€ 00pa30BaHUU U
paspylIeHUH, a TakKe C TOYKH 3pEHUs] MEXaHU3MOB e€ oOpasoBaHus. M3yueHue
TUNIOB  peakiuil  JomojHseTcs  (GopMHpOBaHHEM  MpeACTaBiIeHHH 00
ANEKTPOXUMHUYECKUX TPOIECCaX M DIIEKTPOIN3E PACIUIABOB M PACTBOPOB BEIIECTB.
B kypce oprannuyeckoi XMMHUMU TPU PACCMOTPEHUHU PEAKIIMOHHOM CIIOCOOHOCTHU
COCIMHEHUM yaenseTcss oco00oe BHUMaHUE BOMIPOcaM 00 3JEKTPOHHBIX dPdeKTax,
0 B3aMMHOM BJIUSIHUU aTOMOB B MOJICKYJIaX ¥ MEXaHU3MaX PEaKIIHi.

Ocoboe 3HayeHWe MMEET TO, YTO Ha COJAEPKAHUE KypCOB XUMHUHU
yrayOIEHHOTO YPOBHS U3YUYECHUS JUISl KJIACCOB OMPENEIEHHOTO PpOoduiIs (TIaBHBIM
o0pa3oM Ha HX CTPYKTypy U XapakTep [OMOJHEHUW K 0Omeill cucreme
IPEIMETHBIX 3HAHWI) OKA3bIBAIOT BIMSHHUEC CMEKHBIC IIpeaMeThl. Tak, Hampumep,
B COJIEpKaHUM TMpeaMeTa JiJIsl KJIAaCCOB XUMHUKO-(DU3UYecKoro npoduist 00ibIIoe
3HauYe€HHUE OYIyT MMETh 3JIEMEHTHl y4eOHOro marepuayia mo oomei xumuu. [lpu
U3YYCHUHW TIpeJMeTa B JIaHHOM CJydae akIeHT OynaeT cleinaH Ha OOIIHOCTh



METOJI0B MO3HAHHUSA, OOLUTHOCTh 3aKOHOB U TEOPUM B XUMHUU U B (U3UKE: aTOMHO-
MOJIEKYJIsIpHasi Teopus (MOJeKyJsipHas Teopusi B (DU3MKE), 3aKOHBI COXPAaHEHUs
MacCchl M JHEPIUM, 3aKOHbl TEPMOAWHAMUKH, 3JIEKTPOIN3d, NPEACTABICHUA O
CTPOECHHUU BEILIECTB U APYTOE.

B TO e BpeMsa B coAepKaHMM IpeaMeTa Uil KJIACCOB XHWMHKO-
Ounoyornyeckoro npo@uiist OONbIINKA yAENbHBIA BeC OyJeT UMETh OpraHMuYecKas
xuMusg. B 3TOM ciydae mpenocTaBisieTCsl  BO3MOXHOCTb st Oosee
OOCTOSITEILHOTO ~ PAacCCMOTPEHHUS  XMMMUYECKOM  OpraHu3aluy  KJIETKH  Kak
OHMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOpPOM BXOJAT, K MpUMEpPY, TaKue
CTPYKTYpPHBIE KOMIIOHEHTBI, KaK JIMIUIbI, OEJIKH, YIJIEBOJbI, HYKJICHHOBBIC
KHCJIOTBI U Apyrue. [Ipm 3ToM 3HaHMA O COCTaBe M CBOMCTBAX NPENCTABUTEIECH
OCHOBHBIX KJIaCCOB OpPraHMYECKMX BEIIECTB CIIy)KaT OCHOBOM I H3y4YEeHUS
CYIIHOCTH IpOLEeccoB (POTOCUHTE3A, AbIXaHUs, MUILEBAPECHHUS.

B muane ¢QopmupoBaHMS OCHOB Hay4HOTO MHPOBO33PEHHUS, OCBOCHMS
oOIIeHAYYHBIX METOOB ITO3HAHUS U ONbITA IPAKTUYECKOI0 MPUMEHEHHUS HayUYHbIX
3HaHUU H3y4YeHHE MpeaMeTra «XUMHUsS» Ha yriayOJa€HHOM ypOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C YYEOHBIMH MpEeAMETaMH, BXOISIIMMU B COCTaB
npeaMeTHbIXx obOnacteit «EcTecTBeHHO-HayuHBIE TpeaMeThl», «Martematuka u
uH(popmaTrKa» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Tpn u3ydyenuun yuyeOHOro mnpeaMera «XuMUs» Ha YriayOJIEHHOM YpOBHE
TaK)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHEro oduiero oOpa3zoBaHus (Ha 6a30BOM
YpOBHE), 3ajjaueli MEepBOCTENEHHON 3HAYMMOCTH SIBJISIETCS (POPMHUPOBAHUE OCHOB
HayKM XHMHUU Kak o0O0JacTh COBPEMEHHOTO €CTECTBO3HAHMS, MPaKTUYECKOU
NEATEIIbHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. Pemenne
TOM 3a7auv Ha YriayOJEHHOM YpPOBHE W3Y4Y€HHUs IMpeaMeTa Ipeanosaraer
peanu3anuio TaKuxX LeeH, Kak:

e (opmupoBaHMe TpEACTABICHUN: O MaTepUaTbHOM E€IUHCTBE MMpA,
3aKOHOMEPHOCTSIX U NTO3HABAEMOCTH SIBJICHUM MTPUPOJIBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled ponu B oOecnedeHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEHIEHUH  MpolieM
HKOJIOTHYECKOM, YHEPreTUIECKON U MHUIIEBOM OE30MacHOCTH, B Pa3BUTHU
MEJMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB DHEPIUH, B
00ecreyeHnr palMOHAIBHOTO MPUPOIONOJIb30BaHusA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJbTYphl YEJIOBEKa, a TAKXKE KOJIOTMYECKU
000CHOBAaHHOTO OTHOUIEHUS K CBOEMY 3/I0POBbIO M PUPOJIHOM CPEJIE;

e OCBOCHME CHCTEMBl 3HAHMM, JIEKAUX B OCHOBE XUMHUYECKON
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (yHIaMEHTaJIbHbIX
MOHATUM, 3aKOHOB M TEOPUM XHWMHUHU, COBPEMEHHBIX NPEACTABICHUU O



CTPOCHMHM BEIIECTBA HAa pPa3HbIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUSI XUMUYECKUX pPEaKlHil, o
XUMHUYECKOM PaBHOBECUU, PACTBOPAX U JUCIEPCHBIX CUCTEMaX, 00 00IIMX
HayYHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y oOyyJarommxcs OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKHUX 3HAHUU ISl OOBSICHEHUS
KITFOUEBBIX HJIEH U MPOOJEM COBPEMEHHOM XUMUU, HJII OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOIY;
TPaMOTHOTO perieHus MpoOJieM, CBSI3aHHBIX C XMMUEH, TPOTHO3UPOBAHUS,
aHaJIu3a U OIIEHKH C MO3UIINI HKOJOTHUECKON 0€30MacHOCTH MOCIEICTBUN
OBITOBOM M MPOU3BOACTBEHHON [EATEIbHOCTH YEJIOBEKA, CBA3AHHON C
XUMHUYECKUM  TPOU3BOACTBOM, HCIOJIB30BaHMEM H  MepepaboTKoM
BEIIECTB;

yrayOjieHne  TMpEeACTAaBICHHM O  HAy4HBIX  METOJaX  MO3HaHWuS,
HEOOXOMUMBIX JUIsl TPUOOPETEHUST YMEHUI OpPUEHTUPOBATHCS B MHUPE
BCIIECTB M OOBSICHCHHUS XUMUYECKUX SIBICHHUM, WMEIOIMUX MECTO B
NpUPO/JIE, B MPAKTUYECKOU JIESITEIbHOCTH U TTOBCETHEBHOM KU3HU.

B mnane peaiu3anu IMCPBOOUCPCAHBIX BOCHHUTATCIIBHBIX W PAa3BUBAIOIIUX

GyHKIUN 1EJTOCTHOM CHUCTEMBI CpeHEro oOIIero oOpa3oBaHUs MPU H3YYCHUU

npeaMera «XuUMHUS» Ha  YrOyOJEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh

HpI/IO6p€TaI-0T TaKuC LICJIN U 3aJa4H, KaK:

BOCIIUTAaHUE YOEKIEHHOCTH B TO3HABAEMOCTU SBJICHUM TPUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B 0OJIACTH TEOPETHUYECKUX U
MPUKJIATHBIX HWCCIICIOBAHUNA B XUMUH, (DOPMUPOBAHHE MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTHBAIIMM K OOYYEHHUIO W TO3HAHUIO, CIIOCOOHOCTEN K
CaMOKOHTPOJIIO M  CaMOBOCIHMTAaHWUIO  HAa  OCHOBE  YCBOCHUS
00111e4YeI0BEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, UHTEJUIEKTYaJIbHBIX U TBOPUYECKHUX
crocoOHOCTe oOywaronuxcs, (HOPMHUPOBAHME Yy HUX CO3HATEIHHOTO
OTHOIIEHUSI K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBUIO yCHENTHOMN MpodhecCHOHAIBHON U OOILIECTBEHHOM JIeITeIbHOCTH,
OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3J0pPOBbIO U MOTPEOHOCTH B
37I0POBOM 00pa3e KU3HHU;

dbopMHpoBaHWEe YMEHUN M HABBIKOB Pa3yMHOIO MPUPOIONOIB30BAHMS,
Pa3BUTHE IKOJIOTUYECKON KYJIBTYPBhI, IPUOOPETEHUE OMbITA OOIIECTBEHHO-
IIOJIE3HOM DKOJIOTMYECKOMN AEATEIbHOCTH.



OO61ree yuCiI0 9acoB, MPEAYCMOTPEHHBIX JUIS M3YUYCHUS XUMHUHU Ha YIIIyOJICHHOM
YpPOBHE cpeaHero odmero obpaszoBaHus, coctaBiser 204 gacos: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEJet0

COJEPKXAHUE OBYUYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

Teopernueckne 0OCHOBbI OPraHUYECKON XUMHUMU.

[IpenMer W 3HAYEHWE OPraHUYECKOW XUMHUH, NPEACTABICHHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHEHUM.

DJEeKTPOHHOE CTPOECHHE AaToMa yIJepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsIHUSL. BaneHTHbIE BO3MOXXHOCTHM aroMa yriepoja. XHMUYECKas CBA3b B
OpPraHUYeCKUX COCIUMHEHMSX. Tumbl ruOpuUaU3alud aTOMHBIX opOuTanen
yriepoaa. Mexanu3Mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBINA U JTOHOPHO-
aKLEeNTOpHbIN). Tumbl NEpeKpbIBaHUS AaTOMHBIX OpOUTaneil, ©- U T-CBS3U.
OnunapHasi, 1BOMHas M TpoiHas cBsi3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKYyJIax
opranuveckux BemiecTB. [loHAaTHe 0 CBOOOJAHOM paaukane, HyKJIeopuie u
anekTpodue.

Teopus cTpoeHHMsT oOpraHudeckux coeauHeHnit A.M. bytinepoBa u
COBPEMEHHBIE MIPEICTABICHUS O CTPYKTYpE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOEHUS
OpraHUYEeCKUX COCIUWHEHUWA. MOJIeKYyJsipHblE M  CTPYKTYpHbIE  (OPMYJIBL
CrpykTypHble (GOpMYyJbl  pa3iWYHBIX BUIOB: pPa3BEPHYTas, COKpalIEHHAs,
ckeinetHass. M3omepus. Buabsl H30Mepuu: CTPyKTypHas, IPOCTPAHCTBEHHAS.
DOnekTpoHHbIE 3DPEKTHI B MOJIEKYJIaX OPraHUYECKUX COCAMHEHHUH (MHIyKTUBHBIN
U ME30MEPHBINA (P PEeKThI).

[IpeacraBnenne o kiaccupuUKaIMM OpTraHWYECKHX BemecTB. [loHsTHE O
¢yHkroHanpHOU rpymnme. ['omomnorus. 'omonorudeckue psaasl. CucreMaTudeckas
HOMeHKIaTypa opranndeckux coeauHeHuil (IUPAC) u TpuBHaibHBIE Ha3BaHUS
OTJEJIbHBIX MPEICTABUTENIEH.

OcobeHHoCTH U KJiIaccU(PUKAIMS OpPraHUYEeCKUX peakiui. OKUCIUTETHHO-
BOCCTAHOBUTENBHBIE PEAKIIUA B OPraHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HHUsI BELIECTB W MX MPEBpALLCHUI:
O3HAKOMJIEHHE C O0pa3laMy OpPTraHMYeCKHX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, OIBITHI IO MPEBPALICHUID OPraHUYECKUX BEUIECTB IPU HAarpeBaHUU
(m1aBneHue, OOyIJIMBAaHUE U TOPEHHUE), KOHCTPYMPOBAHUE MOJEIECH MOJIEKYJ
OpPTraHUYECKUX BELIECTB.



Yriaesoaopoasl.

Ankanpl. ['omomornueckuil ps ankaHoB, o0mias ¢popMyina, HOMEHKIATypa U
U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ alKaHOB, Sp°-
ruOpuau3anysl aTOMHBIX OpOHTaliel yriepoja, o-cBsi3b. dDusmyeckue cBOMCTBA
AJIKaHOB.

XUMHUYECKHE CBOMCTBA aJIKAHOB: PEAKLUMU 3aMEIICHUs, HW30MEPHU3alNH,
JNErUAPUPOBAHUS, IUKIN3ALMHU, TMPOJIN3a, KPEKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEAKIUi PaJNKaIbHOrO 3aMEILICHHUS.

Haxoxnaenue B mpupoie. CriocoObl oyuyeHus: ¥ MPUMEHEHUE aJTKaHOB.

[uxmnoankanel. OOmas ¢popmyia, HOMEHKIAaTypa u n3omepus. OcobeHHOCTH
CTPOCHUSI M XHUMHUYECKHUX CBOMCTB MalbiX (LUKJIONPONAH, IUKIOO0yTaH) U
OOBIYHBIX (IIUKJIONEHTaH, IIUKJIOreKcaH) IUKIoaikaHoB. CrocoObl MONy4YeHus u
IPUMEHEHUE IIUKIIOAIKAHOB.

Ankenbl. ['omosioruueckuil psii aakeHoB, odimas Gopmyiia, HOMEHKIATYpA.
DJEKTPOHHOE W  MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJ aJKCHOB, Sp’-
rudpuau3anysi aTOMHBIX opOuTanel yriepoaa, o- U m-cBa3u. CTpyKTypHas u
reoMerpuyeckas (muc-TpaHc-) uzoMepus. @Dusnyeckue CBONCTBA AJKEHOB.
XVWMHUYECKHE CBOMCTBA: PEAKUMHU MPUCOEAVHEHUS, 3aMELIEHUS B O-II0JOKEHUE
Opy JIBOWHOM CBA3M, MOJMMEpU3alMu U okucieHusd. [IpaBuno MapKoBHUKOBA.
KauecTBeHHbIE peakMy Ha JBOWHYIO CBsI3b. CrOCOOBI MOJYUYEHHS] U IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukamnusi ankaaneHoB (CONpsbKEHHbIE, W30JIUPOBAHHBIE,
KymyaupogaHnuvie). OCOOEHHOCTHU 3IEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsKEHHBIX  aueHoB, 1,2- wu  l,4-npucoenunenne. I[lonumepuzanus
CONPsKEHHBIX TMEeHOB. CIOCOOBI NOJYyYEHHS U IPUMEHEHHE AJIKAIUECHOB.

Ankunbl. ['oMonorudeckuii psijy akuHOB, o01as Gopmysia, HOMEHKIaTypa U
u30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJ aJKUHOB, SP-
rudpuau3anms aTOMHBIX opOuTaneil yriepona. @u3znyeckue CBOMCTBA aJKUHOB.
XUMUYECKHE  CBOMCTBA:  peakUUMHU  MPUCOCOUHEHHS,  JUMEPHU3ALUU U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA QJIKWHOB, HUMEIOIINX KOHLEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peaKInu Ha TPOHHYIO CBsI3b. CTIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTtnueckue yrieBonopoisl (apeHsl). ['omonoruyeckuii psij apeHoB,
oOmas ¢popmysa, HOMEHKIIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJbl OeH30ma. Du3nyeckue CBONCTBA apeHOB. XUMHUYECKHE
CBOMCTBa O€H30J1a U €ro FOMOJIOTOB: PEaKIIMK 3aMelIeHUsI B OEH30JIbHOM KOJIbLIE U
YIJIEBOJOPOJHOM paJuKale, peakuud NPUCOECAUHEHUS, OKUCIECHHUE TOMOJIOTOB
oenzona. IlpeacraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B



OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKWIbHBIX PAJUKAIOB, KapOOKCHIIBHOM,
TUAPOKCUIIBHOM, aMWHO- W HUTPOTPYMIBI, aTOMOB rajgoreHoB. (OcobeHHOCTH
XUMUYECKUX CBOUCTB ctupoda. [lomumepusanus ctupoia. CrocoObl OTydYeHHsS U
MPUMEHEHUE apOMATUYECKUX YTIIEBOIOPOJIOB.

[Tpupoansiii ra3. IlonytHele HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxaeHue.
Kamennslit yrosib u npoAykTsl ero nepepadotku. CrnocoOsl nepepaboTku HeTH:
NEPEeroHKa, KPEKUHTI (TEPMUYECKUM, KaTAIUTUYECKHI), pU(DOPMUHT, TUPOIU3.
[IponykTsl nepepaboTku HEDTH, UX IPUMEHEHUE B MPOMBIIIJICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXKY Pa3IMYHBIMU KJIACCaMU yTJIEBOJIOPO/IOB.

DJIEKTPOHHOE CTPOCHHUE TaJOTE€HIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakuuu
3aMENIeHUs TajJoreHa Ha TUJIPOKCOTPYIIY, HUTPOTPYNNy, IHUAHOTPYIIY,
amuHorpynmy. JleiicTBe Ha TallOr€HIPOU3BOJIHBIE BOJAHOTO U CIUPTOBOIO
pactBopa wmwENOYM. B3auMOAENCTBUE AUTAION€HAIKAHOB C MAarHUEM W IUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COEIMHEHHUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX ~ YIJIEBOJOPOJOB B OBITY, TEXHUKE M TMPU CHUHTE3E
OpraHUYECKUX BELIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HHUsI BELIECTB W MX MPEBpAILCHUI:
u3yueHue (U3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTH), KAUYECTBEHHBIX
peakiuii  yrieBoJOpOJOB Pa3IMUHBIX KJIacCOB (0OeciBeUMBaHWE OPOMHOW WIH
MOJHOM BOJBI, pacTBOpa IMEepMaHTaHaTa KaJius, B3aUMOJICUCTBHE alleTWIICHA C
aMMHa4YHBIM pacTBOpoM okcuga cepedpa(l)), kadecTBeHHOe OOHapyKeHUE
yriepoja M BOJOPOJa B OPraHMYECKUX BEIIECTBaX, MOJyUYEHHUE OTUJICHA U
U3y4YEHUE €ro CBOWCTB, O3HaKOMJeHHE ¢ KoJutekiusamu «HedpTs» u «Yromby, ¢
oOpasllaMu  TUTacTMacCc, KaydyKOB M PE3UHBI, MOJEIUPOBAHUE MOJICKYII
YIJIEBOJIOPOIOB M rajlOT€HIPOU3BOIHBIX YTIEBOJOPOIOB.

Kuciaopoaconepxaiiue oprannieckue coeAUHeHMS.

[Ipenenvubie ogHOaTOMHBIE CnUpThl. CTpoeHUE MOJIeKyJl (Ha MpUMepe
MeTaHoJla W J3TaHoyia). ['oMmonoruueckuii psia, oOmas QopMyrna, u3oMepus,
HOMEHKJaTypa © kinaccupukanus. Dusmyeckue CBOWCTBA  MpelETbHBIX
OJIHOATOMHBIX CHHUPTOB. BomopoaHbie CBSI3M MEXKIYy MOJIEKYJIaMU CIHUPTOB.
XHUMUYECKHE CBOWCTBA: pPEAKUHUHM 3aMEIICHUs, JeTrujipaTallud, OKHUCIICHHUS,
B3aUMOJICUCTBUE C  OPraHUYECKMMU W  HEOPraHUYECKUMH  KHUCIOTaMHU.
KauectBeHHas peakiusi Ha OTHOATOMHBIE CITUPTHL. J[€ICTBUE 3TaHONIA U METaHOJA
Ha opranu3M uenoBeka. CrnocoObl MOJIy4YEHUS U TNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie aupel, HOMeHKIaTypa U u3omepus. OcoOEHHOCTH (PU3NYECKUX U
XMMHUYECKUX CBOWCTB.



MHOroaToMHbI€ CHUPTHl — STUJIECHIVIMKOIbL WU TIULEepUH. PuU3NUecKue u
XUMUYECKUE CBOMCTBA: pEaKlMM 3aMEIICHUs, B3aUMOJICHCTBUE C OPraHUYE€CKUMHU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KayeCTBEHHAs pPEaKlHUsi Ha MHOTOATOMHBIC
criupthl. [IpencraBienue o MexaHuU3Me peakIui HYKICO(DHUIBHOTO 3aMEIICHUS.
HeiictBue Ha opraHu3Mm 4enoBeka. (CrnocoObl MOJyYeHUS MW [PUMEHEHHE
MHOT'OATOMHBIX CITUPTOB.

@enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHHE THAPOKCOTPYNIbI H
oenszonbHOTO sifpa. Duszmueckue cBoiicTBa (eHonma. OCOOEHHOCTH XUMHUYECKUX
cBoiictB ¢enona. KauecTtBeHHble peaknuu Ha ¢eHon. TokcuaHocTh ¢eHona.
Crioco6sl osryyeHus 1 mpuMeHenue genosna. OerondopmanbaeruaHas CMoa.

KapOoHunbHbie COETUHEHUS — aJIbJACTUIBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['oMojoruueckue psnbl aabIerU0B U KETOHOB, OO0IIas
dbopmyna, mzoMmepuss U HomeHKiarypa. Dusnyueckue CBOMCTBA albIACTHAOB U
KETOHOB. XMMHUYECKHME CBOWCTBAa  albACTHAOB M  KETOHOB:  pEaKUuu
npucoeanHeHns. OKUCIEHNUE albJeruI0B, KAYECTBEHHBIE PEaKIMU HA albICTUbI.
CriocoObl IONTy4eHHs M MPUMEHEHHE alIbJIETHI0B U KETOHOB.

OHOOCHOBHEBIC MpeIebHBIC KapOOHOBBIC KUCIOTHL. OCOOCHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKI1atypa. Pu3nuecKkue CBOCTBa
OJIHOOCHOBHBIX TMPEACIIbHBIX KapOOHOBBIX KHCJIOT. BOIOpOIHBIE CBS3U MEXKIY
MOJIEKyJaMU KapOOHOBBIX KHCJIOT. XMMHUYECKUE CBOMCTBA: KUCJIOTHBIC CBOICTBA,
peakuusi STepUPUKALNMU, PEAKIUU C YYACTHUEM YIJIEBOJOPOIHOTO paauKaia.
OcoOEHHOCTH CBOMCTB MYypaBbUHOM KHUCIOTHL. [loHSITHE O TNPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooo6pasue kapOOHOBBIX KHCIOT.
OCOOEHHOCTH CBOWCTB HEMPEIEIbHBIX W apOMATHYECKUX KapOOHOBBIX KHUCIOT,
TUKapOOHOBBIX KUCIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTtaBuTeny BHICIIMX
KapOOHOBBIX KHUCJIOT: CT€apuHOBas, MaJbMHUTHUHOBAs, OJICMHOBAs, JUHO/E8A,
JIUHONeH06as KUCA0Thl. CrIOCOOBI TOJTyYeHHUs U MPUMEHEHUE KapOOHOBBIX KHUCJIOT.

Cnoxueie 3¢upsl. ['omonornueckuit psia, obmas (opmyrna, u3oMepus u
HOMEHKIaTypa. @uU3nuecKkue U XUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
HICIIOYHOM CpeIe.

Kupswi. Ctpoenue, GU3NIeCKue U XUMUYECKHUE CBOMCTBA KUPOB: TUIAPOIU3 B
KHCIION U 1iesouHon cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTATKU
HETpeEIbHBIX JKUPHBIX KUCIOT. XKuphl B ipupo/Ie.

MBLI1a KaK COJH BBICIINX KapOOHOBBIX KHCIIOT, HX MOIOIIEE IEHCTBHE.

OOGmas xapakTepucTuka yrieBojioB. Knaccudukarus yrieBogoB (MOHO-, JTU-
U nojucaxapunbl). MoHOcaxapuabl: TIIOK03a, (GpyKTO3a, raisakro3a, pubosa,
ne30Kkcupu0o03a. OU3MYECKUe CBOMCTBA M HaxOXKJAeHUE B mpupoje. PoToCcuHTE3.
XUMHUYECKHE CBOKWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CHUPTOBBIX U AJIbJIETHIHON



TPy, CIUPTOBOE W MOJOYHOKHCIOE OpokeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAYEHUE B JKU3HEAEATEIbHOCTH OpraHu3ma. J(ucaxapuipl: caxapo3a, MajabT03a U
JakTo3a. BoccTaHaBnMBaIMe U HEBOCCTaHABIMBAIOIIKE AUcaxapuabl. I 'uaponus
nucaxapugoB. Haxoxnenue B nmpupojae u npuMmeHenue. [lonucaxapuapl: kpaxman,
IJIMKOTeH M 1eiumoio3a. CTpoeHue MaKpOMOJIEKYJl Kpaxmaja, TJIMKOTeHa U
Heuioso3bl.  du3nyeckue CBOWCTBA KpaxMalla W IEJUII0JIO3bl. XUMHUYECKHe
CBOMCTBA Kpaxmajia: TMAPOJIN3, KaYyeCTBEHHAas peakuus ¢ UOAOM. XUMHUYECKHUE
CBOMCTBA IIEJUIIOJIO3BI: TUJIPOJIN3, MOTydeHue >PupoB 1eiono3bl. [lonstue o0
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allE€TaTHBIN MIETK).

DKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YEeHHUsI BELIECTB W MX IMPEBpAILCHUI:
PacTBOPUMOCTb PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOJIEUCTBUE 3TAHOJA C HATPUEM,
OKHUCJIEHUE 3TUJIOBOTO CHHUPTa B albJAETU] Ha PACKAIEHHOM MEOHOW IMPOBOJIOKE,
OKHUCJICHUE A3TUJIOBOrO CHUPTA AMXPOMATOM Kajusi (BO3MOKHO HCIOJIb30BaHUE
BUJIEOMATEPUATIOB), KAaYECTBEHHbIE pPEAKIMM Ha albJeTUAbl (C TUIPOKCHUIOM
muammuHcepeOpa(l) wu  ruppoxkcumom  meau(Il)), peakmus ramIEepuHa
ruapokcugom meau(ll), xumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa INIOKO3bl ¢ ruapokcuaoMm meau(Il), B3aumoneiictBue
KpaxMalia ¢ MOJIOM, PEIICHHE SKCIEPUMEHTAIBHBIX 3ajlad 1Mo TeMaMm «CHupThl U
(denounb, «KapOoHOBbIE KUCTOTBI. CI0KHBIE A3PUPBD».

A3oTcoaep:kaniue OpraHnyecKue coeAuHeHus.

AMMHBI — OpraHMYecKUe MPOU3BOJHbIE amMMuaka. Kinaccudukanus aMuHOB:
anudaTUYecKue M apoMaTHUYeCKue; TMEePBUYHbIC, BTOPUYHBIE U TPETUUYHBIC.
Crtpoenue moiekys, obmas ¢gopMmyia, U3oMepusi, HOMEHKIATypa U (usudeckue
CBOMCTBAa. XMMHUYECKOE CBOMCTBA aln(aTUUeCKNX aMHUHOB: OCHOBHBIC CBOMCTBA,
ATKWIMPOBAHKUE, B3aUMOJCHCTBHE TMEPBUYHBIX AMHHOB C a30THUCTON KHUCIOTOM.
Coun aIKWIIaMMOHHUS.

AHUIIMH — TIpeACTaBUTENb AaMHUHOB apomaruueckoro psga. CrtpoeHue
aHwiInHa. B3auMHOe BIUsIHUE TPYIIT aTOMOB B MoOJieKyse aHwinHa. OcoOeHHOCTH
XUMHUYECKUX CBOWMCTB aHWIMHA. KauecTBeHHbIE peakiuu Ha aHWIMH. CrocoObl
MOJIyYeHHUs] M TpUMEHeHHe anudarnueckux aMuHoB. [lomyueHue aHuiIMHA U3
HUTPOOEH301a.

AmuHokucnoTel. HoMenknaTtypa u uzomepusi. OTaenbHbIe PEACTABUTENH Ol
AMUHOKUCIIOT:  TJIMIMH, alaHuH. @DU3WYecKhe CBOHCTBAa  aMUHOKHUCIIOT.
XUMHUYECKHE CBOMCTBA AMHUHOKHUCIOT Kak aM(OTEpHBIX  OpPraHUYECKHUX
COCIMHEHMM, peakIusl TMOJUKOHACHCAIMK, OOpa30oBaHWE MENTHIHOM CBS3U.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 U THIPOJIN3 MIENTH/IOB.



benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAs M TpPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OCJIKOB: THUIPOIU3, JACHATypaius,
KaueCTBEHHBIC PEAKIINU HA OCIIKH.

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEeHUsI BELIECTB W MX IMPEBpaIlCHUI:
pacTBopeHHe O€IKOB B BOJIE, JEHATypalusi OEJIKOB MpPU HAarpeBaHUU, LIBETHHIC
peakuuu Ha O€JIKM, pelIeHHWE OKCIEPUMEHTANbHBIX 337ad [0 TeMaM
«A3oTconepkalue  OpraHuyeckue — coeauHeHus’» M «Pacmo3naBanue
OPraHUYECKUX COCIUHCHUI.

BbicokoMoJIeKyJISIPHBbIE COeINHEHMS.

OCHOBHBIE MOHSITUSI XUMUHU BBICOKOMOJICKYJISIPHBIX COEJUHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALMU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEAMHEHUN —
MOJIMMEPHU3ALHS U OTUKOHECH AU

[Tonumepubie wmatepuansl. [lmactMacchl  (MOAMATUIICH, TOJUIIPOIIMIIEH,
MOJIMBUHWIXJIOPU, TOJUCTHPOJ, MOJMMETHIMETaKpWIaT, TMOJUKapOOHATHI,
noJvdTUICHTepeTanar). Y Truiu3aius u nepepadoTka miacTuka.

DJ1acTOMEpHI: HaTypajibHbII KayuyK, CUHTETUYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPONPEHOBBIN, U30MPEHOBBIN) U CUIIUKOHBI. Pe3nHa.

BonokHa: HaTypaiabHbIe (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAPOH U JIABCAH).

[Tonumepsr CIEIUATBHOTO HA3HAYCHUS (Teduion, KeBJIap,
AJIEKTPOIPOBOISAIINE MTOJIUMEPHI, OMOpa3iaraeMple MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HHUs BELIECTB W MX MPEBpAILCHUI:
O3HaKOMJIEHHE ¢ 00pa3iiaMy MPUPOIHBIX M UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIIEpUMEHTAJIbHBIX 3agau 1o TeMe «Pacno3HaBaHue
IJIACTMAcC U BOJIOKOHY.

Pacuétnrble 3amaun.

Haxoxnenune MonekyasipHOd (GOpMysibl OpPraHMYECKOro COEAUMHEHUS 110
MAacCOBBIM  JIOJIIM  JJIEMEHTOB, BXOJSIIUX B €ro COCTaB, HaxXOXJEHHUE
MOJICKYJISIPHON  (OpMYJIbI OPraHMYECKOrO0 COEIUMHEHHS Mo Macce (00bEMYy)
POJIYKTOB CTrOpaHus, MO KOJWYECTBY BemiecTBa (Macce, 00bEMY) MPOTYKTOB
peaKknuy W/WIW WMCXOMHBIX BEIIECTB, YCTAHOBICHHUE CTPYKTYPHOU (HOPMYIIBI
OpraHUYeCKOro BELIECTBA HA OCHOBE €ro XMMHYECKHMX CBOWCTB MJIM CIOCOOOB
NOJIYYEHHsI, ONpPENENIEHUE J0JM BBIXOJAa MPOJAYKTa PEAKUUU OT TEOPETUUYECKU
BO3MOXHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanus MexXnpeaMeTHBIX CBS3€M IPU U3YYEHUU OPraHUYECKOW XUMHUU B
10 kyacce OCYLIECTBIISIETCS YEpe3 HCIIOJIIb30BAHME KaK OOIIMX €CTECTBEHHO-



Hay4YHBIX MOHSTHHA, TaK M TIOHATUN, HOPHUHATHIX B OTIENbHBIX MpPeaMeTax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01iue ecTecTBEHHO-HAYUYHbIE TTOHITHS: SIBIICHUE, HAYYHBIH (haKT, TUTIOTE3A,
TEOpHs, 3aKOH, aHaIW3, CHUHTE3, Kiaccupukanus, HaOIIOJeHHE, W3MEpEeHHE,
AKCIIEPUMEHT, MOJIETb, MOICTUPOBAHUE.

dusmka: Marepus, aroMm, DOJIEKTPOH, TPOTOH, HEHUTPOH, MOJEKYIIa,
SHEPreTUYECKUN YPOBEHb, BEILECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHUE
BEIIECTBA, (PU3MUECKHE BEJIWYMHBI, €IWHUIBI HU3MEPEHUs, CKOPOCTb, SHEPrus,
macca.

buomorus: kierka, opraHm3M, OJKOCHCTeMa, Owmocdepa, MeTabOIN3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA MU TeTEepOTPO(PHBIA THUIl NMUTAaHUSA, OpOKEHUE,
doTtocuHTE3, nbIXaHWE, OEJKW, YIJIEBOABI, JKHUPHI, HYKICHHOBBIE KHUCIOTHI,
(hepMEHTHI.

I'eorpadus: mosie3Hble UCKOMAEMBbIE, TOIUIUBO.

TexHonorus: mNHINEBbIE TPOIYKThl, OCHOBBI pPALMOHAIBHOTO IHUTAHMS,
MOIOIIIHE CPEJICTBA, MAaTEPHAJIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA N HEOPI'TAHUYECKAS XUMMUASI

Teopernyeckue 0CHOBbI XUMHHU.

Atom. CocTaB aTOMHBIX sifep. XuMH4eckuil anemeHnt. M3otonbl. CtpoeHue
AJIIEKTPOHHBIX 000JI0YEK aTOMOB, KBAaHTOBBIC YHCJIA. JHEPIEeTUUYCCKUE YPOBHHU U
noypoBHHU. ATOMHBIE opOuTanu. Kinaccudukamus XuMHIecKux 3JI€MEHTOB (s-, p-,
d-, f-smementsr). PacmpeneneHue SIEKTPOHOB II0 AaTOMHBIM  OpPOHTAJISIM.
DJNIEKTPOHHBIE KOH(PUTYpAITUU aTOMOB AJIEMEHTOB MEPBOr0—4ETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(MUTYypalid HOHOB.
DIJIEKTPOOTPULIATEIBHOCTb.

[lepuonnueckuii 3akoH U Ilepuonnyeckas cucrema XUMHUYECKUX BJIEMEHTOB
J.N. MenneneeBa. CBsA3b NEPUOIUUECKOTO 3aKkOoHA U Ilepuoanyueckol CHUCTEMBI
XAMUYECKUX  DJIEMEHTOB C COBPEMEHHOM TEOpHUEH  CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHYECKUX PJIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX H CJOXHBIX BEHIECTB IO TpymnmaM MW NOepuoAaM. 3HAYEHUE
nepuoauueckoro 3akona /[.M. Meunneneesa.

XuMHu4Yeckass CBS3b. BuIbl XHMMUYECKOM CBS3M: KOBAJICHTHAs, HMOHHas,
MeTajimdeckas. MexaHu3mMbl 0Opa3oBaHUs KOBAJEHTHOW CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENITOPHBIA. DHEPrus U JIuHA CBSI3U. [1osIpHOCTD, HAIIPABJICHHOCTD U



HACBIIIAEMOCTh KOBAJICHTHOM cCBsA3U. KparHeie cBsaA3u. BoxopoaHas CBs3b.
MeXMONEKYJIISIPHBIE B3aUMOIEUCTBUSL.

BaneHTHOCT, W BaJIeHTHbIE BO3MOXHOCTH aTOMOB. CBsI3b AJIEKTPOHHOMN
CTPYKTYpPBI MOJIEKYJ C UX TEOMETPUUECKHUM CTPOCHUEM (Ha IpUMEpPE COCANMHEHUMN
3JIEMEHTOB BTOPOTO MEPUOIA).

[Ipencrapienne 0 KOMIUIEKCHBIX coeAuHEeHUsAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILJIEKCOO0pa3oBaresb, JIMTaHlbl. 3HAYCHUE KOMIUIEKCHBIX COEIMHEHUN.
[TonsiTHe 0 KOOPIMHATMOHHON XUMHUH.

BemecrBa  MONEKYJSIPHOTO M HEMOJIEKYJSIDHOTO  CTpOEHHs.  Tumbl
KPUCTAINTMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucteMax. MctuHHable pacTBOpEl. [IpencraBnenue o
KOJUIOUJIHBIX pacTtBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasl J0Jisl BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIIEHTpauus. HacwlleHHbIe U
HEHACBILIEHHBIE PACTBOPBI, pACTBOPUMOCTh. Kpucramnoruaparsl.

Knaccudukanus m HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. TpuUBHANIbHBIC
HAa3BaHUS OTJEJIbHBIX MPEACTABUTEIEH HEOPTaHUUYECKUX BEILIECTB.

Knaccudukanus XUMHUYIECKUX peakinii B HEOPTAHMYECKOW UM OPTaHUYeCKOU
XUMUH. 3aKOH COXPAHEHUS MAcChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpalCHUS
SHEPIruu MPU XUMUYECKUX peakiusX. TermnoBbie 3PEeKThl XUMUUECKUX PEAKIIHA.
TepMoOXUMUYECKUE YPABHEHHUS.

CKOpOCTh XMMHUYECKOUN peakiuu, €€ 3aBUCUMOCTb OT Pa3UYHbIX (HaKTOPOB.
['omoreHHble U reTeporeHHsie peakuuu. Katanus u katanu3aTopsl.

OO6patumbie 1 HeOOpaTUMBIE peaKkIuu. XUMHUEeCcKoe paBHoBecue. KoHncranTa
XUMHUYECKOr0 paBHOBecHus. DakTOpbl, BIMSAIONIME HA ITOJ0KEHUE XUMHUUYECKOIO
paBHOBECHS: TEMIIEPATYPA, JABJICHUE U KOHLUECHTPAMHA BEUIECTB, YYACTBYIOIIUX B
peakuuu. [Ipunmun Jle [arense.

OnekTpoiuTuueckas gucconuanus. CuiabHble W clla0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanuv. Cpena BOJHBIX PAaCTBOPOB: KHCIOTHAs, HEUTpasibHasl,
mienoynas. Bomoponusiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakiuuu.  CTeneHb  OKHUCIICHHS.
Okucnautenb W BOCCTaHOBUTENb. [lpomecchl OKHUCIEHHST W BOCCTAHOBJICHUS.
Baxneinime OKuUCIUTEIM U BOCCTAHOBHUTENHM. MeToA »IEKTpOHHOTO OanaHca.
DIIEKTPOJIU3 PACTBOPOB U PACIIABOB BEILIECTB.

DKCNEPUMEHTAIbHBIE METOJbl HM3YyYE€HUS BEHIECTB M HUX IPEBpPAICHUMN:
pa3lIoKEHHE TEPOKCHMJA BOJIOPOJAa B TMPUCYTCTBUM KAaTaIM3aToOpa, MOJAEIH
KPUCTAJUNIMYECKUX PEHIETOK, IPOBEICHUE PEaKIMil MIOHHOTO OOMEHa, OIpeiesieHre
Cpelbl PacTBOPOB C IMOMOIIBIO WHJIMKATOPOB, U3YYCHUE BIMSHUS Pa3JIUUYHBIX



(GakTOpoB Ha CKOPOCTh XUMHUYECKONW pEAKIMU | TMOJOKEHUE XUMHYECKOTO
PaBHOBECHSI.

Heoprannueckasi xummusi.

[lonoxxenne HemerauioB B llepuoamyeckoil cHUCTEME  XMMHMYECKHX
anemeHToB J[.M. MenneneeBa u 0COOEHHOCTH CTpoeHus ux aromoB. Ousnyeckue
CBOMCTBAa HEMETAJJIOB. AJIIOTPONUSI HEMETAJUIOB (HAa MpPUMEpE KHUCIOPOJa, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilomydenue, ¢uznueckue M XMMUYECKHE CBOMCTBA: pPEAKIMU C
METajylaMd M HEMETalUlaMH, BOCCTaHOBUTEIbHbIE CBOWMCTBAa. ['mapuabl.
TomNIMBHBIE AJIEMEHTHI.

l"anorensl. Haxoxzaenue B mpupojie, cocoObl MOIy4YeHUs, (PU3NYECKHE U
XUMUYECKUEe CBOMCTBA. ['amoreHoBogopoabl. BaxkHelue KUCIopoAcOoaepKalline
COEeIMHEHHMsI rajoreHoB. JlabopaTopHble M MPOMBIIUIEHHBIE CIOCOOBI MOTYYEHUs
rajoreHoB. [I[puMeHeHne rajJloreHoB U UX COEUHEHHUN.

Kucnopon, o3on. JlabopaTopHble M MPOMBIIUIEHHBIE CHOCOOBI MOMYYEHUS
Kuciopoaa. Ou3nueckue U XMMUYECKUE CBOMCTBA M MPUMEHEHHE KUCIOpoAa U
030Ha. OKCUJBI U TEPOKCHUJIBI.

Cepa. Haxoxnenue B TIpUPOAE, CHOCOOBI TMONMy4YeHUsS, (U3UYECKUE U
xumuueckue cpoiictBa. CepoBoaopona, cyiabduasl. Oxcua cepwi(IV), okcua
cepri(VI). Cepuucrtass u cepHasi KHCJIOTHI M HX coiau. OCOOEHHOCTH CBOMCTB
CEpHOM KUCIIOTHI. [IpuMeHeHne cepol U €€ COCTMHEHU .

A3zor. HaxoxaeHnue B mpupojie, CHocoObl TMOJydeHus, (Qundyeckue u
XUMHYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKCUAbl a30Ta. A30THUCTast U a30THAs
KUCIOTHI U uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [Ipumenenue azora
U €r0 COCAMHEHUN. A30THBIE YIOOpEHHS.

®docdop. Haxoxnenuve B mpupoje, crnocoObl MONMydeHHUs, (PU3UUYECKUE U
xumuueckue cBoiictBa. Dochunasr u dochun. Oxcunbl dochopa, dhochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHbie
yaoOpeHus.

VYrinepon, HaxoXIeHUE B NOpUpoje. AJUIOTPONHBIE MOAUPUKALIUU.
®dusnyeckue W XUMHYECKHE CBOWMCTBA TMPOCTHIX BEMIECTB, OOpa30BaHHBIX
yriepoaoMm. Okcup yriuepona(ll), okcun yrnepona(IV), yronpHast kuciora u eé€
CoJIu. AKTHBUPOBAHHBIA yrojib, aacopouus. DymiepeHsl, rpadeH, yriepoaHbie
HAaHOTPYOKU. IIprMeHeHne MpOCThIX BEIIECTB, 0OPA30BAHHBIX YIJIEPOJIOM, U €ro
COCIMHEHU.

Kpemunii. Haxoxnenue B mpupoze, crocoObl MoiayyeHus, (Gpusnvyeckue u
xumuueckue cpoiictBa. Okxcun kpeMHus(IV), KpeMHHEBas KHUCIOTA, CUIIMKATHI.
[Ipumenenue kpemMHus U ero coeiuHeHui. CTekso, ero nojiy4yeHue, BUIbl CTEKIIA.



[Tomoxenune metamwioB B [lepuoandeckoi cUCTEME XUMHUUYECKHUX JIEMEHTOB.
OCOOEHHOCTH CTPOSHHSI DJICKTPOHHBIX 000J0YEeK aToMoB MeTauioB. OOmiue
¢dusnueckue cBoWcTBa MeTawioB. [IprMeHeHHEe METa/uioB B OBITY W TEXHHKE.
CrutaBel METAIIIOB.

DNeKTPOXUMHUUYECKUM PsAll  HampspkeHuil  MmetawioB.  OOImuMe  CrocoOsbl
MOJTy4YECHUS METaJIOB: TUIPOMETAILITY PTHUS, MUPOMETAILTYPIHsl,
anekTpomeraiuryprusi. Ilonsarue o koppo3unm MetamioB. CrocoObl 3alllMThl OT
KOpPpO3HH.

O6mrast xapakrepuctuka MertamuioB [A-rpynmer [lepuoanueckoil crucTeMbl
XUMUYECKUX OJJIEMEHTOB. Hatpmii w Kanuii: mnomydeHue, (U3HUYECKUE U
XMMHUYECKUE CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEMIECTB U UX COCTUHEHUN.

Ob6mas xapakrepuctuka metaioB IIA-rpynmsl [lepuonnyueckoil cucTeMbl
XUMHUYECKUX DJEMEHTOB. MarHuii W KajbllUid: TOdydYeHHue, (U3NYecKue Hu
XUMHUYECKUE CBOWCTBA, NPUMEHEHHWE IMPOCTHIX BEIIECTB M WX COEOUHEHHIA.
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

ATIOMHUHUN: TTOTy4YeHue, pu3ndeckue 1 XUMUYECKUe CBOMCTBA, MPUMEHEHNE
IPOCTOTO BEIIECTBA M €ro coeauHeHud. AMQoTepHbIE CBOWCTBA OKCHUIA U
TUJIPOKCUIA ATFOMUHHUS, TUAPOKCOKOMILICKCHI aJTFOMUAHMUSL.

OO6mast xapakTepucTuka MeTauioB 1o0ouHbIX mnoarpynn (b-rpymnm)
[Iepnoanueckor CUCTEMbI XUMUYECKUX JJIEMEHTOB.

du3znyuecKkne U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKcuabl U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHCIIUTEIbHBIE CBOMCTBA. [loiyyeHne u npuMeHeHne Xxpoma.

@u3nyeckue M XUMHUYECKHE CBOMCTBA MapraHla M €ro COCIUHEHUM.
Baxwneiimme coenunenuss wmapranna(ll), wmapranua(IV), wmapranna(Vl) wu
mapranua( VII). [lepmanranat kanusi, €ro OKMCIUTEIbHbIE CBOMCTBA.

Ou3nyecKkue U XUMMUYECKHE CBOMCTBA Kejle3a U ero coeauHeHuil. OKCupl,
ruapokcuasl u conu xenesa(ll) u xenesa(Ill). [Tonyuenne u npuMeHEHUE Keye3a
U €ro CIUIaBOB.

DU3UYECKUE U XUMUYECKHE CBOMCTBA MEIU U €€ coenruHeHuu. [lonydenue u
MIPUMEHEHHUE MEJIU U €€ COEUHECHUN.

[Muak: momyueHue, (pu3MYecKne W XHUMHYECKHE CBOWCTBA. AMDOTEpHBIC
CBOWCTBA OKCHJIa ¥ TUJIPOKCUAA IMHKA, THAPOKCOKOMIUIEKCHI IUHKA. [[puMeneHune
[IUHKA U €r0 COCINHEHUM.

DKCNEPUMEHTAIbHBIE METOJbl HM3YyYE€HUS BEHIECTB M HUX IPEBpPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpEeHHE cepbl, ¢docdopa, xKeyne3a, MarHus B
KHCIIOPOJIE, HM3Yy4YEHUE KOJUIeKUMU «MeTaiibl W CIUIaBbD), B3aUMOJICHCTBUE
HIEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAJIJIOB C BOJOM (BO3MOKHO HCIIOJIb30BaHUE



BUJIECOMATEPHUAIIOB), B3aUMOJECHCTBHE LIMHKA W JKEJi€3a C pacTBOpaMH KHUCIOT U
1IeJI04Yel, KaYeCTBEHHBIE PEAKI[MU Ha HEOPTAaHMYECKHE aHUOHBI, KATUOH BOJIOPO/Ia
M KaTHOHbl METAJUIOB, B3aWMOJCHCTBUE THAPOKCUIOB AIIOMUHHS W LUHKA C
pacTBOpaMH KHUCJIOT WU HIEJIOYEH, PEIICHUE SKCIEPUMEHTAIbHBIX 33]a4 M0 TeMaM
«T"anorens», «Cepa u €€ coeauHeHUs», «A30T U (ochop U UX COECIUHEHUD,
«MeTasuibl TJIIaBHBIX MOArPYII, «MeTaibl MOOOYHBIX TOATPYIIID.

XuMHUA U KU3Hb.

Ponp xumuu B oOecrieueHnn yCTOMYMBOTO pa3BUTUs denoBeyecTBa. [lonstue
O Hay4yHbIX METOJAaxX I[I03HAaHUS U METOJOJOTUH HAay4YHOTO HCCIEeI0BaHUs.
HayuHnble npuHIMIBI OpraHU3alid XUMUYECKOTO MTPOU3BoAcTBa. [IpoMblInieHHbIE
CIOCOOBI MOTYUYEHHS] BaXKHEUIINX BEIIECTB (Ha MpUMepe MPOU3BOJICTBA aMMHAKa,
CEepHOI KHUCIOTHI, MeTaHoJ1a). [IpOMBIIIIEHHBIE CITOCOOBI MOJIYYEHUS METAIOB U
CIUIaBOB. XMMHMYECKOE 3arpsi3HEHHUE OKPY KAIOILIEW Cpellbl U €ro IMOCIEACTBHUS.
Ponb xumuu B o6ecriedeHI SHEPreTHIECKO 0€30MacHOCTH.

Xumusi W 3I0pOBbE UeloBeKka. JlekapcTBeHHble cpeacTBa. [IpaBuna
UCIIOIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUN MEIUIIMHBI.

XVMHsI TIAIIW: OCHOBHBIC KOMITOHEHTHI, TUIIEBbIC M100aBku. Poib xumuu B
o0ecrieyeHnr MUIIeBoil 0€30MaCHOCTH.

Kocmernueckne u mnapdromepHsie cpenctBa. beitoBas xumwus. [IpaBuna
0€30MacHOr0 MCIHOJb30BaHUsl MpenaparoB OBITOBOM XHWMHHM B MOBCEIHEBHOMN
KU3HU.

XUMHSI B CTPOUTENHCTBE: BaKHEUIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OETOH).

XuMHsI B CEIIbCKOM X03sicTBe. OpraHu4ecKrue U MUHEPAIbHbBIC yI00pECHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepHalIbl, KPACKH, CTEKIIO, KE€paMUKa.
Marepunains! 1 35eKTpoHuKHA. HanotexHonornu.

Pacuétnrble 3amaun.

Pacuétel: Maccel BemiecTBa Ui 00bEMa Ta30B MO M3BECTHOMY KOJIUYECTBY
BEIECTBA, Macce WM O0BEMY OJIHOTO W3 YYaCTBYIOUIMX B PEAKIMU BELIECTB,
Macchl (00BbEMa, KOJIMYECTBA BEIISCTBA) MPOJIYKTOB PEAKIMH, €CIA OJHO W3
BEIIIECTB HMMEET MpuMecH, Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKuMMu, €CIM OJAHO M3 BEUIECTB JAaHO B BHUAE PAcCTBOpPA C OINPEACIEHHOU
MAacCCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOIW W MOJSPHOU
KOHIICHTPAIIMM BENIECTBA B PACTBOpE, JIOJM BBIXOJAa MNPOJYKTAa PEAKIHUH OT
TEOPETUYECKH BO3MOYKHOTO.

MexnpeIMeTHbIE CBS3H.

Peanmzanust  MeXINpeaMETHBIX  CBS3€d MpU  HM3YYCHUH  OOmerd U
HEOpPraHn4eckorM XxuMuu B 11 Kilacce OoCyILECTBIISIETCS Yepe3 UCIOJIb30BAHUE KaK



OOIIMX €CTECTBEHHO-HAYYHBIX MOHITUN, TaK U TMOHSATHH, MPUHATHIX B OTAEIHHBIX
npeaMeTax eCTeCTBEHHO-HAyYHOTO LHKJIA.

OO01iue ecTecTBEHHO-HAYUYHbIE TTOHITHS: SIBIICHUE, HAYYHBIH (haKT, TUTIOTE3A,
TEopusi, 3aKOH, aHANU3, CUHTE3, KiIacCHU(HUKAIHs, MEPUOINIHOCTh, HAOII0ICHHE,
U3MEepeHHe, YKCIIEPUMEHT, MOJIeJIh, MOJACITUPOBAHNE.

dusmka: Marepusi, MHKPOMHUpP, MaKpOMHp, aTOM, OJJEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIbI, PaIMOAKTUBHOCTb, MOJIEKYJIA, SJHEPTETHUECKUI YPOBEHbD,
BEIIECTBO, TeJI0, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, WACAJIBHBIA ras,
(u3nyeckue BEIUYUHBI, €AMHULIBI U3MEPEHUs1, CKOPOCTb, SHEPTHUS, Macca.

buornorus: kiaeTka, opraHu3M, dKocucTeMa, ouocdepa, MeTaboIH3M, MaKpO-
¥ MHUKPODJIEMEHTHI, O€JIKH, KUPBI, YTIIEBOAbI, HyKJICHHOBBIE KHCIOTHI, (PEpPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U TIOTOK YHEPTHH B SKOCUCTEMAX.

I'eorpadus: MuHEpanbl, TOPHBIE MOPOABI, MOJIE3HBIE MCKOMAeMble, TOTLIHBO,
PECYpCHI.

TexHonOTHsI: XUMHUYECKasi MPOMBIIIJICHHOCTh, METAJUTYPTHsi, CTPOUTEIbHBIE
MaTepuaibl, CeIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MUIIEBAsl MPOMBIILIEHHOCTD,
dapmareBTHYECKAs HPOMBIIIJICHHOCTb, IPOU3BOJICTBO KOCMETHUECKHX
IpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpHUaOB, DJIEKTPOHHAs
POMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHA
HA YTJIYBJIIEHHOM YPOBHE CPE/ITHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM € CHCTEMHO-ACSTEILHOCTHBIM IOJIXOJOM B CTPYKType
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHUS TMpeaMeTa «XHUMHs» Ha ypPOBHE CPEIHEro
obmiero oOpa3oBaHUs BBIACICHBI CJICAYIONIHME COCTABJISAIONIME: OCO3HAHHWE
0OyYaIOIMMHUCA POCCHUHCKOW TPaKJIAHCKOH HMJICHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOATEIIBHOCTH U CaMOOMPEICIICHUIO; HATUYME MOTUBAIIUU K
00y4eHHI0; TOTOBHOCTb W CIHOCOOHOCTh OOYYalOUIMXCS PYKOBOACTBOBATHCS
OPUHATHIMU B OOIIECTBE TMpaBWIaMU M HOPMaMU TIOBEJEHHUS; HalU4yue
MPaBOCO3HAHUS, IKOJIOTMUYECKON KYJbTYPhI; CIIOCOOHOCTh CTABUThH 1M U CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JIngyHOCTHBIE pE3yibTaThl OCBOEHUS TNpEeAMETa «XHUMHS» OTPAKAIOT
c(OPMHUPOBAHHOCTh OTBITa IMO3HABATEIILBHOW W MPAKTUYECKON JCSATEIBHOCTU
o0ydJaromuxcsi B MpoIecce peaan3aiui 00pa3oBaTeIbHOM eATeTbHOCTH.

JIuyHOCTHBIE pPE3ydbTaThl OCBOEHUS MpeAMeTa «XHUMHSI» OTPAKAIOT
c(hOpPMUPOBAHHOCTh OTbITa [MO3HABATEIIBHOM M TPAKTUUECKON JEesTEIbHOCTU
o0yyaromuxcsi B Mpolecce pean3anur o0pa3oBaTEIbHON JEATeIBHOCTH, B TOM
YUCJIE B YACTU:

1) rpa:kaaHCKOTO BOCIIMTAHMS:

OCO3HaHUS 00YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 005I3aHHOCTEH,
YBaKEHHUS K 3aKOHY U MTPABOIOPSIKY;

NpEACTaBICHUSI O COLMAIbHBIX HOPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUHU YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBHIMOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTH TIOHMMATh M NPUHUMATh MOTHBBI, HAaMEpPEHHs, JIOTUKY H
apryMEHTHI IPYTUX MPU aHATN3€ PA3TUYHBIX BUIOB YUYECOHOU NeATEIHLHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAydyHOMY HaCIEIUIO
OTE€YCCTBECHHON XHUMMHHU,

YBOKEHHS K TIPOILIECCY TBOpPYECTBA B 00JIACTH TEOPUU M IMPAKTUYECKOTO
NPUIOKEHUSI XHUMHH, OCO3HAaHMsI TOTO, UYTO JaHHbIE HAYKH €CTh pe3yJbTar
JUTMTEIBHBIX ~ HAOJNIOACHUN, KPOIOTIUBBIX  AKCIEPUMEHTAJIbHBIX  ITOMCKOB,
MOCTOSTHHOTO TPyJa YYEHBIX U IPAKTUKOB;



MHTEpeca M MO3HABATEJbHBIX MOTHBOB B MOJYYEHUH U MOCIEIYIOIIEM
aHanu3e MHQPOPMAIUHA O TEPEOBLIX JTOCTUKEHUSX COBPEMEHHOW OTEUECTBEHHOU
XUMUU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPaBCTBEHHOT'O CO3HAHUSI, STUYECKOTO TTOBEICHNUS;

CITIOCOOHOCTH OIEHUBATh CUTYyallMH, CBSA3aHHBIC C XUMHUYECKUMHU SIBJICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HA MOPaIbHO-HPABCTBEHHbBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJEHUE M TOCTYIKH CBOMX TOBapUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEACTBUN
MOCTYTKOB;

4) gpopmMupoBaHHs KYyJbTYPHI 310POBbS:

MOHUMAHMS LIEHHOCTEM 3I0poBOTO U Oe3omacHoro oOpasza KHU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (HU3myeckomy u
MICUXUYECKOMY 3JI0POBBIO;

coOmro/ieHrs TpaBuil 0O€30MacHOro OOpallleHuss C BEUIECTBAMU B OBITY,
ITOBCEHEBHOM KU3HU, B TPYI0BOU JESATEIBHOCTH;

NOHUMAHMUSl LEHHOCTH TPaBUJl HHIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOro0 MOBEACHUS B CUTYAIIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMsI TIOCJICICTBUN W HEMPUSTHS BPEIHBIX MPUBBIYCK (yHOTpeOIeHUS
AJIKOT0J1s, HAPKOTHUKOB, KYpEHHs);

5) Tpy10BOI0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HCCIIEIOBATEIHCKON
NESTENPHOCTH, OOIIECTBEHHO TMOJIE3HOW, TBOPUYECKOW W JPYrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YydYacTHE B PEUICHUM MPAKTHYECKUX 3a]ay
COIMaIbHOM HAIMpPaBJICHHOCTH (B paMKaxX CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPaKTUYECKOMY M3Yy4YEHHUI0 Mpodeccuil pa3aInyHOro poja, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI PEMETHBIX 3HAHUH 110 XUMUHU;

YBaXKEHHUS K TPYAY, JIOJIAM TPpyJa U pe3yiabTaTaM TPYAOBOU JI€ITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIMBHUAYyaJIbHOW TpPAaCKTOPUU
oOpasoBanmsi, Oyaymieli Mpodeccuu W peanu3alid COOCTBEHHBIX >KU3HEHHBIX
MJIaHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUU, UHTEPECOB U
noTpeOHOCTEM 00111eCTBAa;

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

AKOJIOTUYECKU 1IEeJIeCO00Pa3HOTO OTHOILIEHUS K NPHUPOAE KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3€MJIE;



MOHUMAaHMS TJIO0AJTBHOTO XapaKTepa SKOJOTHYECKUX IMPOOJIeM, BIUSHUS
SKOHOMUYECKHUX MTPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COUMAIIBHOMN CPELBI;

OCO3HAHHS HEOOXOJUMOCTH HCHOJIb30BaHUS JOCTHKEHUM XUMUM IS
pelIeHusT BOMPOCOB PAlMOHAIBHOTO MPUPOIOTIOIb30BAHNS;

AKTUBHOTO HENPHUATHS JCUCTBUH, MPUHOCAIIMX BpPEI  OKPYkKaKOIIEeH
NPUPOJIHON cpejie, YMEHHsSI MPOTHO3UPOBATh HEOJAroMpHUATHBIE HKOJOTHUUECKHE
MOCJIEACTBUA MPEANPUHUMAEMBIX JEUCTBUM U IPEIOTBPAILIATH HX;

HAIMYUA PA3BUTOr0 3KOJOTHYECKOTO MBIIUIEHHS, SKOJOTHYECKON KYJIbTYPHI,
OITBITA JESITEIbHOCTH AKOJIOTUYECKOM HAMpPaBJICHHOCTH, YMEHHUS
PYKOBOACTBOBAaTbCSI UMM B MO3HABATEIIbHOM, KOMMYHUKAaTUBHOW W COLHAIBHOMU
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HUJEOJIOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO Pa3BUTHUS
HayKH M OOIIECTBEHHOMN NIPAKTUKH;

MOHUMAaHHS CHeUUKA XUMHUU KaK HayKH, OCO3HaHMs €€ poju B
dbopMHUpOBaHNY PAIMOHATHHOTO HAYYHOTO MBINIJICHUS, CO3JIaHUU TIEJIOCTHOTO
NpeACTaBICHUs] 00 OKpY:KalollleM MUPE KaK O €IMHCTBE MPUPOJIbl U YEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpobJieM COXpaHEHUs
MPUPOJHOTO PABHOBECHS,

yOSKJAEHHOCTH B 0OCOOOM 3HAYMMOCTH XUMHHM JUISI COBPEMEHHOM
UUBWIN3ALUU: B €€ TYMAHUCTUYECKOW HANPABICHHOCTHA W BAXHOW pPOJIU B
CO3/TaHMM HOBOW 0a3bl MaTepHaIbHOH KYJIbTYPhl, B PCIICHHH TJI00AIHHBIX
npoOJieM yCTOMYHMBOTO PA3BHTHS YEIOBEUCCTBA — CBHIPHEBOM, JYHEPrETHUCCKOM,
MUIIEBON M DKOJIOTHYECKOW 0€30MMacCHOCTH, B Pa3BUTHH MEIHIIMHBI, 00€CTIeueHNN
YCJIOBUHM YCHENTHOTO TPYJia U SKOJOTHYECKA KOMGMOPTHOM KU3HU KaXKJO0rO 4YJieHa
00IIIeCTBA;

€CTECTBCHHO-HAYYHOM TIPaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHMS, WCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh
MoJTydyaeMble 3HAHUS JIS aHAJIu3a U OOBSICHEHUS SIBIICHHM OKPYIKAIOIIEro MHUpa U
IMPOUCXOIAIINX B HEM M3MECHEHHUH, YMEHHS JeaTh 000CHOBAaHHBIE 3aKIIOUCHHS Ha
OCHOBE HAy4YHBIX (AKTOB M UMEIOMUXCSA JAaHHBIX C TN TOTyYeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITENIbHO HKCIOJIb30BaTh XUMHUYECKUE 3HAHUSA IS
penieHus mpo0JieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

VMHTEpECca K MO3HAHUIO, UCCIIENOBATEIBLCKON IEATEIIBHOCTH;



TOTOBHOCTH M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHMM TI0 XUMHH B
COOTBETCTBHUH C )KU3HEHHBIMH MOTPEOHOCTIMH;

UHTEepeca K 0COOGHHOCTSM TpyJa B pasNUYHBIX cepax MmpodecCHOHaTHLHON
NEeSATETHHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ysibTaThl OCBOEHUS MPOrpPaMMBbI [0 XMMHUU HAa YPOBHE
CpemHero oo1ero oopa3oBaHus BKIIOYAIOT:

3HAYUMBbIE  JUIS (GopMHpOBaHHA  MHPOBO33PEHHSI  OOy4arOIIHUXCS
MEXAUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPaXKaIOIIKE
LEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUUPUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHHUE,
IpPOLECC, CUCTEMA, HAyYHBIH (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCccle0BaHNe, HAOIIOeHIE, U3MEPEHHUE, SKCIIEPUMEHT U APYyTHE);

yHHUBepCcajbHble yueOHbIE EHCTBUS (ITO3HABATEJIbHbIE, KOMMYHUKATHUBHBIE,
pEryJIsTUBHBIE), o0ecrneunBaoIne (dopmHpoBaHUE (yHKIHOHAIBHOM
IPaMOTHOCTH M COLMAJIbHON KOMIETEHIIMN 00yYaroIInuXcs;

CIIOCOOHOCTD oOyyJaronmxcs UCITI0JIb30BaTh OCBOCHHBIE
MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUSA M YHUBEpCAJIbHbIE Y4YeOHbIE
JEMCTBYS B I03HABATEIbHON U COLIMATIbHON MTPAKTHUKE.

MertanpeaMeTHble pe3ysibTaThl OTPa)KalOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH U  PEryJISTUBHBIMU
NEUCTBUSAMH.

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YUeOHbIE JeHCTBUS

1) 6a30Bble JJOruvecKue aeicTBUsI:

CaMOCTOATENbHO  (OPMYJIMpPOBAaTh W aAKTyaJIH3UpoOBaTh  MpoOJIeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OTpENeNATh IEeJHU JCATEeIbHOCTU, 3aJlaBasi MHapamMeTpbl W KPUTEPUU UX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C MTOCTABJICHHBIMHU HICJISIMU;

WCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUN MPUEMBI JIOTUMYECKOTO MBIIUICHUS:
BBIJICTIATh XAPAKTEPHBIC MPU3HAKKU TOHSATUM U YCTAaHABIMUBATh UX B3aUMOCBSI3b,
WCITOJIb30BaTh COOTBETCTBYIOIIME IMOHATHS JJIT OOBSICHEHHS OTIEIbHBIX (PAKTOB U
SIBJICHUIM;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU HJis KJIAacCUPUKAIIMU BEIIECTB U
XUMHUYECKUX PEAKIUN;



YCTAaHABIMBaTh MPUYMHHO-CIECACTBEHHBIE CBA3M MEXIYy H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PaCCyXJACHUs (MHAYKTUBHBIC, JCAYKTHUBHBIC, IIO
AQHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTU M MPOTHUBOPEUUS B PACCMATPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJIbI M 3aKJIFOUCHUS,

MPUMEHSITh B MPOIECCE MO3HAHUS HCIOJIb3yEMble B XUMHHU CHUMBOJIMYECKUE
(3HAKOBBIE) MOJIETH, MPEOOPA30BHIBATH MOJIETBbHBIE MPE/ICTABICHUS — XUMHUYECKUIN
3HaK (CHMMBOJI) OJJIEMEHTa, XuUMUYeckas (opmyna, ypaBHEHHE XHWMHUYECKOU
peaKkuu — TMPU PEUICHWH Y4YEOHBIX MO3HABATEIbHBIX M TMPAKTHUECKUX 3aJ1ad,
MPUMEHSITh Ha3BAaHHBIE MOJEJIbHBIE MPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE 1eiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
peakuuii;

dbopMyIMpOBATH 1IENU U 33/1a4U UCCIIEIOBAHUS, UCTIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSITEIBHO C(OpPMYyIHpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI (DOPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABMIHBHOCTU
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIAJICTh HABBIKAMU CAMOCTOSITEJIBHOTO IUJIAHUPOBAHHUS W  IPOBEACHUA
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIIECHCTBOBaTh YMEHUSI HAOIIOATh 32 XOJ0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (opMyIHpOBaTh
0000111eHHs ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIIEIOBAHUS,
COCTaBJISITH OOOCHOBAHHBINM OTYET O MPOCIaHHON paboTe;

npuoOpeTaTh OMBIT YYCHWYECKOW HCCIEAOBATEbCKOM H  MPOEKTHOMN
NEATEeNIbHOCTH, MPOSBISTH CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATEIBHOMY
MOUCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3ajlay, MPUMEHEHUIO Pa3IUYHBIX
METOJIOB TO3HAHUA.

3) pabora ¢ unopmanueii:

OpUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHMKAX uWHMoOpManuu (HAy4HO-
NOMyJIsipHAasl JUTEpaTypa XUMHUYECKOTO COJCp)KaHUSA, CIPaBOYHBIE TOCOOUS,
pecypcebl IHTepHETa), aHamM3UpOBaTh MHPOPMAIIUIO PA3NTHYHBIX BUIOB U (HOpM
npeACTaBICHUS, KPUTHYECKU OLICHUBATH eé JIOCTOBEPHOCTH u
HEMPOTUBOPEUUBOCTH;

dbopMyIMpOBaThH 3aMPOCHl U MPUMEHSTh Pa3IUYHbIE METOAbI MPU MOUCKE U
oTbope wuHbOpMaALIUM, HEOOXOAWMOW JUIsI BBIMOJHEHHUS Y4YEOHBIX 3ajad
ONPENEIIEHHOTO TUIIA;

npUOOpeTaTh OMNBIT KCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U PA3JIMYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMAalbHYIO  (OpMYy  MpEICTaBICHUS
uHdopmaImu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCTIONb30BaTh HAYUYHBIH A3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
XUMUYECKOM uH(pOpMaIMel: NPUMEHATh MEXIpeAMETHbIE ((U3ndeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBHATYPBI, HOMEHKIIATYPY;

HCII0JIb30BAaTh 3HAKOBO-CMMBOJIMICCKUEC CPEACTBA HATTISAJIHOCTH.

KoMMyHUKAaTHBHBIEC YHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

3aJ1aBaTh BOIIPOCHI IO CYLIECTBY 00CYK/1a€MOM TEMBI B XOJ€ 1MajIora u/uin
JUCKYCCHUH, BBICKA3bIBaTh UJIeH, (DOPMYIUPOBATh CBOU MPEIIOKEHUS
OTHOCHUTENBHO BBINIOJIHEHUS MTPEIOKEHHON 3aa4H;

BBICTYIIaTh C MPE3CHTAIlUCH Pe3yJbTaTOB IO3HABATCIILHON JEATCIILHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIILHO MJIH COBMECTHO CO CBEPCTHUKAMM MPH BBIMOJTHCHUN
XUMHYECKOIO 3KCICPUMEHTA, MPAKTHYECKOW pabOThI IO HCCJICIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIIECTB, Peaan3alliid Y4eOHOIo MpoeKTa, u POPMYIUPOBATH BHIBOIBI
10 pe3yJIbTaTaM IPOBEACHHBIX HCCIACAOBAHHUI ITyTEM COTIACOBAHMS IO3WIIUNA B
X0J1e 00CYXIeHUS 1 00MEHA MHCHUSIMH.

PerJIHTl/IBHI)Ie YHUBEPCAJIBbHBIC yqeﬁﬂme HeﬁCTBHH:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO IT03HABATEIBHYIO
JEATENbHOCTb, oOmpeneiss €€ Leaud M 3aJauyd, KOHTPOJIMpPOBaTb U IO MeEpe
HEOOXOMMOCTH KOPPEKTHPOBATh MpEIaraéMblii aJIroput™m JACHUCTBUN mpu
BBINIOJIHEHUHM YYEOHBIX U HCCIEAOBATENIbCKUX 3a7ad, BbIOMpaTh Hauboliee
3¢ (}EeKTUBHBIA CINOCOO UX pEHIeHHs C YYETOM IONY4YEHMs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb JACSITENTFHOCTH Ha OCHOBE CaMOaHalu3a H
CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3yNbTaThl OCBOCHUS MPOrPAMMBI 10 XUMHUH Ha YTIIyOJIEHHOM
YpPOBHE Ha YPOBHE CpETHEro OOIIEero oO0pa3oBaHUs BKIIOYAOT CHEHU(PUISCKUE
TS ya9eOHOTO mpeameTa « XUMUsD HaydHbIC 3HAHUS, YMEHUS U CTIOCOOBI JEHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIIMN M MPEOOPa30BAHMIO 3HAHUN, BUIBI ACATEIBHOCTU
10 TIOJYYCHHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3JIMYHBIX YUESOHBIX



CUTyallUsAX, a TAK)KE B PEAJIbHBIX KU3HEHHBIX CUTyallUsAX, CBA3aHHBIX C XUMHUen. B
IporpaMMe II0 XUMHHM IIPEAMETHBIE PE3yJIbTaThl IPEIACTABICHBI [0 TroAaM
V3YUYCHHS.

10 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHHUsI Kypca «OpraHudeckas XUMUSD)
OTPaXKaloT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUN: O MECTe W 3HAYCHHHM OPTaHWYCCKOMN
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00ECICUYEeHUU YyCTOWYHUBOTO
Pa3BUTHS YEIIOBEUECTBA B PEHICHUU MPOOJIEM IKOJIOTHYCCKOM, SJHEPTECTUUCCKON H
MUIIEBON 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX MCTOYHUKOB SHEPTUH, B oOecrieyeHuu paIMOHAIIBHOTO
PUPOIOIONH30BaHUs, B (OPMHUPOBAHUU MHUPOBO33PEHUS MU OOIIEH KYyJIbTYphI
YEeJIOBEKa, a TaKKe OKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO M TIPUPOJTHON CPEJIE;

BIQJICHUE  CHCTEMOW  XUMHUYCCKMX  3HAHWW, KOTOpas  BKJIIOYACT:
OCHOBOITOJIATAIOIINE TIOHITHS — XUMHUYECKUI 3JIEMEHT, aTOM, PO M JJICKTPOHHAS
obojouka aroma, s-, p-, d-aToMHBIE OpOWTaNM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHMSI aToMa, THOpUAM3alusg AaTOMHBIX OpOuTaned, HOH, MOJIEKyJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, CTETICHh OKUCIICHHS, XUMHYECKasi CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBINA 00BEM, YTIEPOTHBIN CKENEeT, (DYHKIIMOHATbHAS
TpyIma, paadkall, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), W30MEpHsl CTPYKTYpHas ¥ TPOCTPAHCTBEHHAs (TeOMETpHYECKas,
ONTHYECKas), HM30MEPhI, TOMOJOTHYECKHA pSJi, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCIIOPOA- U a30TCOJEPKAIME OPraHUYECKUE COEAUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE COCAMHEHHS; TEOPUHU, 3aKOHBI
(nepuonuueckuii 3akoH J[. M. MeHnneneeBa, Teopusi CTPOCHHUS OPraHUYECKHUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIIECTB, 3aKOH COXPaHEHUS
¥ TIpeBpalieHUs] DSHEPTHM TP XUMUYECKUX pEaKIusIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMHUW, MHPOBO33PECHUYCCKHUE 3HAHUS, JICKAITUE B OCHOBE
MOHUMAaHUS TPUYMHHOCTH U CUCTEMHOCTH XUMHYCCKHUX SIBICHHM; TPEICTABICHUS
0 MEXaHU3MaX XHMHUYECKUX pEaKlud, TepMOAMHAMUYECKUX U KUHETHUYECKHX
3aKOHOMEPHOCTSIX WX MPOTEKaHHUs, O B3AMMHOM BJIUSHUU aTOMOB U T'PYIII aTOMOB
B MOJIEKYyJIax (MHIYKTUBHBIA U Me30MepHbIi 3 dekTsi, opuentantsl | u Il pona);
(dbakToIOTHYECKHE CBEJCHHS O CBOMCTBAX, COCTaBe, IMOJYYECHUU U 0O€30MacHOM
WCIIOJIb30BAHUN BAKHEUIIINX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUYECKOU
NEATETPHOCTH  YeJOBEeKa, OOMMUX  HAYYHBIX  NPUHIUIAX  XHMHYECKOTO
IIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOIA, TepepabOTKH HEPTH);



c(OPMHUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEPHBIC MPU3HAKU TOHSATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBSI3b, UCMOJIb30BAaTh COOTBETCTBYIOUIUE MOHATHUS HPH
OIIMCAaHUH COCTABA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCITMHEHUM;

c(hOpMHUPOBAHHOCTh YMEHUM:

UCIIOJIb30BaTh XMMUYECKYIO CUMBOJIUKY JJIsi COCTaBJIEHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OpraHuYeCcKuX
BEILIECTB;

COCTaBIIATh YPAaBHEHUSI XMMUYECKUX PEAKIUN U PACKPBIBATh WX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUW  IMOCPEICTBOM  COCTaBJIEHUS
AIIEKTPOHHOTO ©OajaHca »JTUX pEakluil, peakuuil HOHHOrO OOMEHa WyTEM
COCTaBJICHUSI UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUMH;

U3TOTAaBJIMBATh MOJEIN MOJIEKYJ OPTaHUYECKUX BEUIECTB ISl WILTIOCTpAluU
UX XMMHUYECKOT0 U MPOCTPAHCTBEHHOT'O CTPOCHMS;

c(hOpMHUPOBAHHOCTh YMEHMI: yCTaHABIMBATh MPUHAJJICKHOCTh M3YYEHHBIX
OpPraHMYECKUX BEIIECTB [0 HX COCTAaBY M CTPOCHHIO K OMNPEACIEHHOMY
KJIAcCy/Tpynmne COeAMHEHUM, JaBaTb UM Ha3BaHMUS IO CHUCTEMaTHUYECKOU
HomeHknarype (IUPAC) u npuBoIUTh TPUBHAIbHBIE HA3BAHUS JIS OTAEJIBHBIX
IPEICTaBUTENIEd OPraHMYECKUX BEIIECTB (3THIIEH, alleTWIEH, TOJIYOJ, INIMLEPHUH,
ATUJIEHIJIUKONb, (EHON, (OopManbleru, aueTaablJeruj, aleToH, MypaBbUHAas
KHUCIIOTa, YKCYCHasl KUCJIOTa, CTEAPUHOBAs, OJIEMHOBAs, TAIbMUTHHOBASI KUCIIOTHI,
[VIMIMH, aJaHuH, MalbTo3a, (PPyKTO3a, aHWIWH, TUBUHWII, U3OIPEH, XJOPOIPEH,
CTUPOJ U JIpyTHUe);

c(OPMHUPOBAHHOCT, YMEHUS OMNPEAENsATh BHUJ XHUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCIUHEHMSX (KOBAJICHTHasT W WOHHAsA CBA3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c()OPMUPOBAHHOCTh YMEHHUS TPUMEHSITHh TOJIOKEHHUSI TEOPUU CTPOCHUS
opraHnueckux BemiectB A. M. bytiepoBa 11 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS;

c(OPMUPOBAHHOCTh ~ YMEHUH  XapaKTepu30BaThb  COCTaB, CTPOCHUE,
busznueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENICH pPa3IUYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB: aJIKAHOB, [IUKIOAIKAHOB, aJKEHOB, AJIKQJUEHOB,
AJIKWHOB, apOMAaTUYECKHX YTJIEBOAOPOJOB, CIUPTOB, AJBJETHIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOECTUHEHUN U
aMUHOB, AMHUHOKMCIIOT, O€JIKOB, YTJE€BOJOB (MOHO-, JIU- W TOJHCAXapHIOB),
WUIIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY  HUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHX PEAKIUN C MCIHOJIB30BAHUEM CTPYKTYPHBIX

popmy;



c(OPMHUPOBAHHOCTh YMEHHUS TMOATBEPKIAaTh Ha KOHKPETHBIX MPHUMEpPax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COSAMHEHUH OT
KPaTHOCTH U TUMA KOBAJICHTHOM CBS3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJIEKYJIax;

c(hOpPMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKU YTIJIEBOJIOPOJTHOTO
CeIpbsi  (HeTh, NPUPOJHBIA Ta3, Yrojb), CIOCOOBI €ro mnepepaboTKu U
MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpPMHUPOBAHHOCTh BIIAJICHUSI CUCTEMOW 3HAHUM O €CTECTBEHHO-HAYyYHBIX
METO/IaX TMO3HaHUSI — HAOJIOICHUH, U3MEPEHUU, MOJICTUPOBAHHUH, YKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI IPUMEHSITh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTD YMEHHUS MPUMEHSITh OCHOBHBIE ornepanuu
MBICITUTEILHON JEATeIbHOCTH — aHalu3 M CHHTE3, CpaBHEHHE, 0000IlIeHue,
CHUCTEMAaTHU3aIINIO, BBIABICHUE MPUYMHHO-CIICJACTBEHHBIX CBA3EH — JUIS U3Yy4YCHUS
CBOWCTB BEILIECTB U XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHUH: BBISBISTH B3aUMOCBSI3h XUMHUYECKUX 3HAHUH C
MNOHATUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0ojee OCO3HAHHOTO TOHWMAaHHUS CYIIHOCTA MAaTEepUaIbHOTO E€IWHCTBA MHPA,
UCIIOIb30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONW XUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO PUPO/LY;

c(hOpPMUPOBAHHOCTh YMEHHMU: TPOBOJAUTH PaCUEThl 10 XHUMHYECKUM
dbopMynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BAaHUEM (PU3NYECKUX
BEMUYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHHID XUMHUYECKON
dbopMyIIBI BEIIECTBA MO M3BECTHBHIM MACCOBBIM JIOJISM XUMHUYECKHX DJIEMEHTOB,
IPOYKTaM CrOpaHus, TUNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: MIPOTHO3UPOBAThH, aHATU3UPOBATH U OLICHUBATH
C TIO3MUMH  DKOJIOTMYECKOM  O€30IIaCHOCTU  IIOCIEACTBHSA  OBITOBOM |
MPOU3BOJICTBEHHON JICATEILHOCTU 4YEJIOBEKa, CBA3aHHOW C MepepadoTKOn
BEILIECTB, UCIIOJIb30BaTh MOJYYEHHBIE 3HAHUS ISl IPUHATUSA TPAMOTHBIX PELIEHUN
npo0JIeM B CUTYaIUsIX, CBI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIPHO IJIAHUPOBATh M TPOBOIUTH
XUMUYECKUN HKCIEPUMEHT (MOJIYyUYEHHE U U3YUYEHHE CBOWCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHBIC pEAKIMU YTJIEBOJOPOJOB pPA3JIMUHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE JKCIEPUMEHTATbHBIX
3a7la4 10 PACMO3HABAHUIO OPTaHMYECKUX BEILIECTB) C COOJIIOJIEHUEM MPaBUII
Oe3omacHoro oOpamieHusi ¢ BellecTBaMU M JIA0OPAaTOpPHBIM 00OPYIOBaHUEM,
dbopMyaMpoBaTh 1IENb HMCCJIEAOBAHMS, NPEACTABIATh B pa3iuyHoOil  (opme
pe3yJbTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHUM:

coOMI0/IaTh TPaBWIa YKOJIOTHYECKHU II€JIeCO00pPa3HOTO MOBEJACHUSI B OBITY U
TPYAOBOM JEATENBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOLIECH
MIPUPOIHOM CPEIbl U JOCTHKEHUSA €€ YCTOMYMBOrO Pa3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JCHWCTBUSI HAa >KUBBIE OPTraHU3MBbI
ONPENECIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMas cMbIca nokaszarens [1/1K;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHUSI OPraHUYEeCKUX BEIIECTB B
MPOMBIIIVICHHOCTH U B OBITY C TOUKHU 3PEHHUS COOTHOIIECHUS PUCK-TI0JIb3a;

c(OPMHUPOBAHHOCTh YMEHHIA: OCYIIECTBIATH II€JICHANPABICHHBIM TIOWCK
XUMUYECKON MHMOPMAITMHU B PA3TUIHBIX UCTOYHUKAX (HaydHas U y9eOHO-Hay4YHas
JUTEpaTypa, CpecTBa MaccoBOil nHpopManuu, IHTEpHET U apyrue), KpUTUIECKU
aHaJM3UPOBaTh XUMHUUECKYI0 MHGOpMaIIUIO, TiepepadaThiBaTh €€ U HCIOIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.

11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHHUA Kypca «OOmass ¥ HeopraHUYecKas
XUMUSD OTPaxKaroT:

c(OPMHUPOBAHHOCTh TPEJCTABICHUN: O MAaTepUaTLHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTAX W MO3HABAEMOCTH SIBIICHUW NPUPOJABI, O MECTE M 3HAYCHHU
XUMUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHUSI, B pEIICHUU TPOOJEeM SKOJOTHYECKON, PHEPreTUUEeCKON M MHUILEeBOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHHH HOBBIX MaTEPHAIOB, HOBBIX
UCTOYHUKOB SHEPTUM, B OOECNEYEHUM PAIMOHAIBHOIO MPHUPOAOINOIH30BaHUS, B
dbopMHUpOBAaHWKM MHPOBO33PEHHS W OOIIEH KyJbTyphl YEJIOBEKa, a TaKkKe
IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO M TPHUPOIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKUMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralolIMe MOHATUS — XUMHUUYECKHU DJJIEMEHT, aToM, SIpO aroMma,
W30TOIIbI, AJIEKTPOHHAsE 000JI0UKa aToma, S-, p-, d-aTOMHBIE OpOUTAIH, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIA, BaJIEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHYECKasi CBsI3b (KOBaJICHTHAs, MWOHHAsA, METAJUIMYECKas, BOJOPOHAs),
KPHUCTAJUIMYECKAsd PEIIETKAa, XUMHYECKAas pPEaKkuus, pacTBOpP, >SICKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJEKTPOJUTHYECKAsT JIHUCCOLMALINSA, CTENEHb JUCCOLMALINM,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKON PEAKIINU, CKOPOCTh XMMUYECKON PEAKINU, XUMUYECKOE PAaBHOBECHUE;
TEOpPUM U 3aKOHBI (TEOPHs DIIEKTPOJIUTHUECKOW HUCCOIUAIUMU, TEPUOIUYECKUN
3akoH /.M. MeneneeBa, 3akOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHHUS U
IIPEBPAILECHUS SHEPTUU NPU XUMUUYECKUX PEAKUUAX, 3aKOH IMOCTOSIHCTBA COCTaBa



BEILIECTB, 3aKOH ACHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK
XUMHUH, MHUPOBO33PEHUYECKUE 3HAHUS, JIeKAIME B OCHOBE MOHHMAaHUS
OPUYMHHOCTA W CHUCTEMHOCTHM  XUMHUYECKUX  SIBIICHUM;  COBPEMEHHBIC
MPEJCTABJICHUSI O CTPOEHHWM BEIIECTBA HA ATOMHOM, WOHHO-MOJICKYJISIPHOM H
HAJIMOJICKYJIIPHOM ~ YPOBHSIX; TPEACTABJIEHUS O MEXaHU3MAaX XUMHYECKUX
peakiui, TEpPMOJUHAMUYECKMX U KHHETHMUYECKHUX 3aKOHOMEPHOCTAX  MX
IIPOTEKaHMs, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JHUCIIEPCHBIX CUCTEMAX;
(dbakToIOTHYECKHE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYECHUU U OE30MacHOM
WCIOJIb30BAaHUU BAKHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEATeIbHOCTH  YEJIOBEKa, OOIMX  HAyYHbIX  MNPUHLIUNAX  XUMHYECKOIO
MIPOU3BOJCTBA;

c(hOpPMUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHATHIA,
YCTAHABIUBATh WX B3aMMOCBSI3b, UCIOJb30BATH COOTBETCTBYIOUIME MOHATHUS HPHU
ONMCAaHUH HEOPTaHWYECKUX BEUIECTB U UX MPEBPAILCHHII;

c(OpPMHUPOBAHHOCTh YMEHHUSI HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JIJIS
coctaBieHus (HOpPMYJ BEIIECTB M  ypPaBHEHUH  XHUMHYECKHUX  PEAKIUH,
cucrematnieckyto HoMeHkIaTypy (IUPAC) u TpuBUanbHble HA3BAHUS OTAECIBHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUSI OMPEACIISATh BaJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCJIMHEHUSX, BUJ XMMHUYECKOU CBSI3M (KOBaJ€HTHAas,
WOHHAs, MeTaJJInYecKas, BOJOpPOAHAs), THUI KPUCTAUIMYECKOW  pelETKU
KOHKPETHOTO BEILIECTBA;

c(hOPMHUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBUCHUMOCTb CBOMCTB BEIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTAUIMYECKOW PpEMIETKH, OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIM MEXaHU3MbI 00pa30BaHUSI KOBAJICHTHOU CBA3H;

chOpMUPOBAHHOCTh  yMEHUN:  KIACCU(PUIUPOBATH:  HEOPTAaHUYECKUE
BEILIECTBA M0 UX COCTABY, XMMUYECKHUE PEAKIIUU MO PA3JIMUHBIM MPU3HAKAM (YUCITY
U COCTaBy pearupyrolidx BEHIECTB, TEIJIOBOMY A(PQeKTy peakiuu, U3MEHEHHUIO
CTENEHEH OKHUCICHHSI DJIEMEHTOB, OOpaTUMOCTH, YYacTHIO Karajau3zaropa u
JPYTHUE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHUS U KPUTEPUH ISl KilaccuPukanuu
M3Y4aeMbIX BEILIECTB U XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MIEPUOIAYECKOTO 3aKoHa [l.
N. MenpeneeBa u 1€MOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEILHYIO
U IPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpPMUPOBAHHOCTh yMEHUN: XapaKTEePU30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHUYECKUX OJJIEMEHTOB NEPBOrO—YETBEPTOrO MEPHOJIOB
[lepuoanueckon CHUCTEMBI J.. Menpeneena, HCIIOJIb3YS HOHSITUSA
«QHEPTeTHUYECKUE YPOBHU», «IHEPreTUUYECKUE TMOIAYPOBHU», «S-, p-, d-aTOMHBIE



opOuTanm», «OCHOBHOE M BO30YKIEHHOE JHEPreTUYECKUE COCTOSHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMHUYECKHX 3JEMEHTOB U MX
coeauHeHMd 1o nepuogaM u rpynnaMm Ilepuommueckon cucremsr [ WM.
MeHpeneeBa, BaJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX DJICKTPOHHBIX 000JIOYECK;

c(OpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMHUCHIBATH) OOLIUE
XUMHYECKME  CBOMCTBA  BEIIECTB  PAa3jIMUHBIX  KJIACCOB,  IOATBEPKIATh
CyILIECTBOBAHME TEHETUYECKOM CBSA3M MEXIY HEOPraHWYECKHMMM BELIECTBAMU C
NOMOILBIO YPaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKLUH;

cOpPMUPOBAHHOCTh YMEHHUSI PAaCKpbIBaTh CYIIHOCTb: OKHCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJIECHHS 3JEKTPOHHOIrO OanaHca
ATUX pPEaKUWi; peakuuid HOHHOrO OOMEHa MYTEM COCTABICHHSI UX IMOJHBIX U
COKpAIIEHHBIX  HMOHHBIX  YpPaBHEHHUM;  peakuud  TUAPOJIN3a;  PEaKUul
KOMIUIEKCO00pa30BaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AJIFOMHUHMS);

c(OPMUPOBAHHOCTh YMEHHS OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIMI C y4ETOM HMX DHEPreTUYECKHX XapaKTEpUCTHUK, XapaKTep
U3MEHEHHUS] CKOPOCTH XHMMHMYECKOW peakUUMud B 3aBHCHUMOCTH OT pa3IMYHBIX
(GakTOpOB, a TAaKKE XapaKTep CMEIIECHUS XUMHUIECKOT'O PAaBHOBECHS TIO]T BIUSHUEM
BHEWIHUX Bo3AeicTBuil (mpunuun Jle [llarense);

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XHMHUYECKHE pPEaKIUH,
JeKAIIAEe B OCHOBE IPOMBIIUICHHOTO IIOJYYEHHsI CEPHOM KHCIIOTBI, aMMHUaKa,
oOlIye Hay4yHble MPUHIMUMIBI XUMHUYECKUX IPOU3BOJICTB; LEIECOO00PA3HOCTh
IPUMEHEHUS HEOPraHMYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHHs COOTHOLIEHUS PUCK-TI0JIb3a;

c(OpPMUPOBAHHOCTh BJAJCHUS CHCTEMOM 3HAaHUH O MeEToJaX Hay4YyHOTO
NO3HAHUS SBJICHUM NpUpOAbl — HAOIIOJIEHNEe, HW3MEPEHHE, MOIECINPOBAHUE,
AKCIIEPUMEHT (peabHbIA U MBICIEHHBIN ), HCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAILHOM UCCIEI0BAaHUM BEILECTB
U Uil OOBSICHEHUS] XUMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B IPHUPOJE,
IPAKTUYECKOH JESITEIIBHOCTU YEJIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(OPMHUPOBAHHOCTh YMEHHUSI BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
HNOHATUSMU M MPEJCTABICHUSAMH JPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUS MaTePUAIbHOTO €IMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHUS TPOBOAUTH pPACUYETHI: C MCIHOJb30BAaHUEM
MOHATUI «MaccoBasi J0Js BEIIECTBA B PACTBOPE» U «MOJISIPHAS] KOHLIEHTPALUS»;
Macchl BELIECTBA WM 00bEMA ra3a MO M3BECTHOMY KOJMYECTBY BELIECTBA, MAcCe
Wi 00bEMY OJHOTO W3 YyUYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro 3 dexra
peaklMy; 3HA4E€HHUs] BOJOPOJHOIO IOKAa3aTesii PACTBOPOB KHUCJIOT M IIEIOYEH C



U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
IPOIYKTa PEAKLUUH, €CIIM OJHO M3 MCXOJHBIX BEIIECTB JAaHO B BHUJE PacTBOpPaA C
ONpeIeIEHHON MAacCOBOM 0Jel pacTBOPEHHOTO BEIIECTBA WM JAHO B U30BITKE
(MMeeT HpHUMECH); AOJIM BBIXOJA MPOAYKTa pEaKIUH; OOBEMHBIX OTHOUIEHUU
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IJIAHUPOBATh M MPOBOIUTH
XUMUYECKUH  JKCIepuUMEHT  (IpOBEIEHHE  peakiud  HMOHHOTO  OOMeHa,
NOJATBEPKIACHUE KAUYECTBEHHOIO COCTaBa HEOPraHWYECKUX BEUIECTB, OIIPEACIICHNE
Cpelbl pacTBOPOB BEIIECTB C IOMOIIBID HWHIAMKATOPOB, HW3YYEHUE BIUSHUS
pa3auuHbIX  (PAKTOPOB HA  CKOPOCTb XUMHUYECKOW  pEakluu, pelieHHe
AKCIIEpUMEHTANbHBIX 3a7au 1o Temam «Mertamieyy u  «Hemerame») ¢
cOOJI0/IEHHEM TMpaBUIl O€30MacCHOTO OOpalleHusl ¢ BEIECTBAMH U JIa0OpaTOPHBIM
obopynoBanueM, GOpPMYyJIHpPOBAaTH 1E€Jb  HUCCIACAOBAHUS, TPEACTABIATh B
paznuyHOi opMe pe3ysbTaThl IKCIEPUMEHTA, aHAJTU3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCTH;

c(OpPMUPOBAHHOCTh YMEHUI: COOMIOAATH MPaBUIIa MMOJIb30BAHUS XUMUYECKON
nocynoi u jabopaTopHbIM 00OpyJOBaHHEM, OOpaIIeHHs C BEMIECTBAMH B
COOTBETCTBUM C WHCTPYKLUSIMU IO BBIIOJIHEHHIO JIA0OPATOPHBIX XUMUYECKHX
OMBITOB, HKOJOTMYECKH LEJIECOO0pPa3HOro IMOBEAEHUs B OBITY M TPYAOBOU
NEeSATENBHOCTH B LENSIX COXPAHEHUSI CBOETO 370POBbS, OKPYXKAIOLIEH MPUPOAHON
cCpenbl M JIOCTH)KEHHMS €€ YCTOMYMBOTO pa3BUTHUS, OCO3HABaTh OIACHOCTH
TOKCUYECKOTO JICHCTBUS HA KUBbIE OPTaHU3MBbI OINpPEACIIEHHBIX HEOPTaHUYECKHX
BEIIECTB, MOHUMas cmbich nmokaszarens [IJK;

c(OPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATH II€JICHANIPABICHHBIM TMOUCK
XUMHUYECKON MHGOPMAIIMU B Pa3IMUHBIX UCTOYHUKAX (Hay4Has U yueOHO-Hay4dHas
JUTEpaTypa, CpecTBa MaccoBOil nHGopMmanuu, IHTEepHET U Opyrue), KpUTUIECKU
aHAJIM3UPOBATh XMMHUYECKYI0 MH(OpMaLKIO, epepadaThiBaTh €€ U HUCIOIb30BaATh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1auei.
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Paznen 3. Kucinopoacoaepskamnue oprannieckne coeJuHHEHUs

3.

) Crnuptsl. Genon 11
KapOoHusbHbIE COETUHEHMS:

3. aIILIETUILI U KETOHEL 71

2 KapOoHOBBIE KUCITOTHI.
Crnoxuble 3¢upbl. Kupsr

3.

3 Yraesoasl 9 1

Uroro no pazaeny 41

Pasnen 4. A3oTconeprxkaiye opraHudeckne coeIMHeHus1

4. AMUHBI. AMUHOKHUCIIOTEI. 12 1
1 benkn
Uroro no pazaeny 12

Paspnen S. BeicOKOMOJIEKY ISIpHbIE COCIMHEHUS

5. BrIicokOMONEKyIISIpHBIE 6

1 COETMHEHUSI

Hroro no paszneny 6




OBUIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102




11 KITACC

Ne KosmuecTBo yacos
DJIeKTPOHHBbIE
HaumenoBanue
(undgposBbie)
11 pa3ieJioB U TEM Kontpouabnsl | IlpakTuyeckn
Bcero o0pa3oBaTe/ibHbIE
/ NPOrpaMmblI € padoThI € padoThI
pecypcsl
n
Paznen 1. TeopeTnueckue 0CHOBBI XUMUM
CrpoeHue aToma.
[Tepuoanueckuit
3aKOH U
1.1 [Tepuoanueckas 9
CHUCTEMAa XUMUYECKHUX
anemenToB 1. U.
Menaeneesa
CrpoeHnue BelecTna.
1.2 | MmuorooGpa3zue 11 1
BEILIECTB
XuMH4YecKue
1.3 19 1 3
peakuuu
Hroro no pazneny 39
Pa3nesa 2. Heoprannyeckasi XuMust
2.1 | Hemeramnsl 31 1
2.2 | Meramisl 23 1 2
Hroro no pazaeny 54




Pa3pea 3. XuMus u :Ku3Hb
MeToabl NO3HAHUSA B
3.1 XUMUH. XUMHUA U 9
JKU3HD
Hroro no pazneny 9
OBIIEE KOJIMYECTBO
YACOB I10 102 4 8
[TPOI'PAMME
IHOYPOYHOE INVNTAHUPOBAHUE
10 KJIACC
Nt KoauuecTBO 4acoB
Jara DJIeKTPOHHBbIE
nor Konrtpoas | IIpakruuec uugposbIe
€Ma ypoka Bce H3y4yeH
/ HbIE KHe st o0pa3oBaTteib
I ro padoThbI padoTbI HbI€ pecypchbl

[IpenmeT u 3HaueHUE
OpraHUYECKON XMMUH,

1 IIPEACTABIICHUE O
MHOT000pPa3u OPraHuYEeCKUX

COEIMHEHUH




DJIEeKTPOHHOE CTPOEHHUE aToMa
yraepoaa (OCHOBHOE U
BO30YKJIEHHOE COCTOSTHUS).
BanenTHbIE BO3MOXHOCTH
aToMa yriepoja

XHUMHUYeCKasi CBS3b B
OpTraHUYECKUX COCTMHCHUSIX.
MexaHu3mbl 00pa3oBaHUS
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CBs3el

Teopust crpoeHus
OPraHUYEeCKUX COCIMHEHUHN A.
M. bytneposa

Bunsl n3oMepun: CTpyKTYypHAs,
POCTPAHCTBEHHAS.
DnekTpoHHBIC 3P PEKTH B
MOJIEKYJIaX OPraHUYECKUX
COEIMHEHU I

[IpencraBiaeHue o
KIaccupuKaluu u
CHCTeMaTHYECKas
HomeHknarypa (IUPAC)
OpPTaHWYECKHUX BEIIECTB




Knaccudukanus peakiuii B
OPraHNYEeCKOM XUMHH

CucreMaruzanys 1 00001eHue
3HAHUH 110 TEME

AJIKaHbI: TOMOJIOTUYECKUH PSI,
obmas Gopmyira, HOMEHKIIaTypa
Y U30MEpHs, DICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

dusnyeckre 1 XUMHYECKHE
CBOICTBA aJIKAHOB

HaxoxxneHue aikaHoB B
npupojie. CriocoObI oTydeHus
Y IPUMEHEHNE aTKaHOB

[{ukroanakaHbl: oOmas
¢dbopMyIia, HOMEHKIIATypa U
M30MepHs, 0COOCHHOCTH
CTPOCHUS M XUMHUYECKUX
CBOWCTB, CITOCOOBI MTOJTyYEHUS U
NPUMEHCHUE




Pemenne pacuéTHbIX 3a71a49 Ha
ompezieNieHrne MOJIEKYISIPHOM
(bopMyIIbI OPraHuYeCcKOTO
BEIIECTBA I10 MACCOBBLIM IOJIIM
aTOMOB 3JICMCHTOB, BXOAAIIIUX B
ero cocraB. CucremMaTru3anus u
000011IeHNE 3HAHUH 110 TEME

AJIKEHBI: TOMOJIOTUYECKUH PS/I,
oOmras ¢popmyna,
HOMEHKJIATypa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MoJieKyd1. CTpyKTypHas ¥ LIMC-
TpaHC-U30MEPHS AJTKEHOB

dusnyeckue U XMUMHUUECKHEe
cBoiicTBa ankeHoB. [IpaBuio
MapkoBHHKOBA

CrniocoObl nosryueHust u
NPUMCHEHHE alIKeHOB

[TpakTrueckas padota Ne 1 mo
teMme "[lonydyenue sTuieHa u
U3y4YEeHHUe ero cBOMcTB"




Pemienue pacu€THpIx 3a1a4 Ha
ompeeTIeHuEe MOJICKYJIIPHOIN
(bopMyIIbI OPraHuYeCcKOro
BEIleCTBA

AJIKaIMCHBL: CONPSDKEHHBIC,
U30JIMPOBaHHEIE,
KYMYJIMPOBaHHBIE.
Oco0eHHOCTH HIIEKTPOHHOTO
CTpOCHHS

XUMHUYECKHE CBOMCTBA
COIPSKEHHBIX JTUECHOB

— N SN

CriocoObl IOJTy4eHUS U
NPUMEHEHHE aJIKaIICHOB

AJIKMHBI: TOMOJIOTUYECKUH PSJI,
obmas ¢popmyia,
HOMEHKJIATypa, JIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJ, (pr3udecKre CBOHCTBA

W N

XUMHAYECKHUE CBOMCTBA AJIKUHOB

R\

KauectBennsie peakuuu Ha
TPOMHYIO CBSI3b




Crioco0blI nosTydeHus: u
NpUMEHEHHE aTKHHOB

Pemenue 3amgad: pacu€rsl 1o
YPAaBHEHUIO XUMUYECKOU
peakuuu

CucreMmaruzanus 1 00001eHue
3HAHUU IO TEME

ApeHbl: TOMOJIOTUYECKUM P,
oOmias ¢popmyia,
HOMEHKJIaTypa. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKyJ1 O€H30J1a M TOIYO0JIa, HX
¢duznueckue cBoiicTBa

XUMHYECKUE CBOMCTBA apEHOB:
peaKury 3aMEeILCHUS

XUMHYECKHe CBOMCTBA apEHOB:
peaky NPUCOETUHEHUS,
OKHUCJIEHUE TOMOJIOTOB O€H30I1a

Oc00EHHOCTH XUMHYECKUAX
CBOWCTB CTHpOJIa




Pemienue pacu€THpIx 3a1a4 Ha
ompeeTIeHuEe MOJICKYJIIPHOIN
(bopMyIIbI OPraHuYeCcKOro
BEIleCTBA

CriocoObl TIOJTyYeHUS U
NPUMEHEHHE apEHOB

I'enernueckas cBsi3b MEKIY
pPa3IMYHBIMU KJIacCaMU
YIJIEBOJOPOIOB

Pacuérel o ypaBHEHUAM
XUMHUYECKHUX PEaKLIUM.
Cuctemaru3zanus u o0o01IeHne
3HAHWUM 110 TeMe

IIpuponnsrii ra3. [lomyTHeie
He(TSIHBIC Ta3bl

KameHnHbIi1 yrosib ¥ IpoIyKThl
ero nepepaboTKu

Hedtb u ciocoOsbI €
nepepabotku. [Ipumenenue
MIPOIYKTOB TTepepaboTKu HEPTH




I'enetnueckas cBsA3b MCKOY
Ppa3iindYHbIMHU KJIaCCaMU
YTIIEBOJOPOIOB

I"asiorenonpoun3BoHbIE
YIIE€BOAOPOAOB: IIEKTPOHHOE
CTPOCHHUE; peaKLUH 3aMELICHUs
rajoreHa

JlelicTBue miea04YeH Ha
rajoreHIpOU3BOIHBIC.
BzaumoneiictBue
JINTAJIOT€HAIKaHOB C MAarHHEM U
IIMHKOM

Cucrematusanus 1 0000IIeHIE
3HaHUM 10 pa3ueny
"YrneBopopoas"

KonTtponbnas paboTa mo teme
"YraeBogopobl"

[IpenenbHbIE OHOATOMHBIE
CIUPTHI: TOMOJIOTHYECKH psi,
obmas popmyia, cTpoeHHE
MOJIEKYJ1, U30MEpHs,
HOMEHKJIATypa, KJIaccu(uKamus,
¢buznueckue cBOCcTBa




XUMHUYECKHE CBOUCTBA

4

5 HpeeTbHBIX 0OTHOATOMHBIX
CIHPTOB

4 CriocoObI roTyueHust 1

6 NPUMEHEHHE OJJHOATOMHBIX
CIIHPTOB
[TpocTbie 3¢upbl: HOMEHKIIATYpa

4 U U30MepHsi, 0COOCHHOCTH

7 (GU3HMUCCKUX U XUMHYCCKHX
CBOMCTB
MHOroaToMHbIE CITUPTHI:

4 STUJICHTIIMKOJb U TIIUIEPHH, HX

8 buzHYECKre U XUMUYIECKUE
CBONCTBA

4 CriocoObl osryueHust u

9 NPUMEHEHHE MHOTOATOMHBIX
CIIHPTOB

5 deHon: CTpOCHNE MOJIEKYJIBL,

0 ¢usnyeckre CBOMCTBA.
ToxkcuuHOCTH (heHona

5 .

) XuMmudeckue cBoMcTBa (heHoma

5 CriocoObI mosryueHust u

2 npuMeHeHne GeHoa




[TpakTnueckas padorta Ne 2.
Pemenne skciepuMeHTATBHBIX
3aaa4 no teme "CrnupThl U
dheHonsr"

Cucremaruzanus u 00001eHue
3HAHUU IO TEME

AJbIeruasl ¥ KeTOHBI:
AIIEKTPOHHOE CTPOCHUE
KapOOHUIBHON TPYMIIbI;
TOMOJIOTHYECKHUE PSIBI, 001Iast
dbopmyna, u3omMepus U
HOMEHKJIaTypa

AJBIIETHIBI U KETOHBI:
(U3UYECKHe CBOMCTBA; pEaKIUU
MIPUCOCTUHCHUS

Peakiuuu okucienus u
KaueCTBEHHbBIC PEaKIIUU
AIBIETUI0B ¥ KETOHOB

CrniocoOblI mosryueHust
QIIBJCTH/IOB 1 KETOHOB

OHOOCHOBHBIE TIPEIECITLHBIE
KapOOHOBBIC KHCJIOTHI,
0COOEHHOCTH CTPOSHHUS UX
MOJIEKYJI




W3omepus u HOMEHKIIaTypa
KapOOHOBBIX KUCIIOT, UX
(dusznyuecKre CBOMCTBa

XHUMHUYECKUE CBOMCTBA
IpeleIbHbIX OJJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

OcoOGeHHOCTH CBOWCTB
MYPaBbUHOHN KHUCIIOTBI.
MHoroo0pa3ue kapOOHOBBIX
KHUCJIOT

Oco0OeHHOCTH CBOWCTB:
HeNpeeIbHbIX U
apoOMaTUYECKUX KapOOHOBBIX,
JTMKapOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBuTeNny BHICIIUX
KapOOHOBBIX KUCIIOT

ITonsiTHE O IPOU3BOIHBIX
KapOOHOBBIX KHUCIIOT

CriocoObl TOJTyYeHHS U
npUMEHEeHHEe KapOOHOBBIX
KHCJIOT




CrnoxHble 3GupsbL:
TOMOJIOTHUYECKHH psiJl, o0O1as
dbopMyIia, u3oMepus U
HOMEHKJIaTypa

dusnyeckre U XUMUYECKHE
cBoiicTBa 3¢pupos

Pemenne pacu€THbIX 3a1a4: 110
YPAaBHEHUIO XUMUYECKOMN
peakuuu, Ha OIpeeICHNe
MOJIEKYJISIPHON (pOpMYJIbI
OpPraHNYEeCKOI0 BEIECTBA

[TpakTnueckas padora Ne 3.
Pemenue skcriepuMeHTaTbHBIX
3amad o teme "KapOoHoBbIe
KucnoThl. CroxHbIe YPUphI"

Kupsl: ctpoenue, pusnueckue u
XHMHYECKHE CBOMCTBA
(rumponus)

Oco0eHHOCTH CBOWCTB JKHPOB,
COJIEpKAIIUX OCTATKU
HEeNpeeIbHBIX JKUPHBIX KUCIIOT.
JKupsl B mpupoie




MpbL1a Kak COJIM BBICHIMX
KapOOHOBBIX KUCIIOT, UX
motonee aeiicrue. [lonstue o
CHHTETHYECKHUX MOIOIIUX
cpeacrBax (CMC)

['eHeTrueckas cBs3b
YTIIEBOJIOPOIOB H
KHCIIOPOACOAEPKALIHX
OpraHN4YCCKUX BCIICCTB

Pacuétbl no ypaBHEHUsIM
XUMHUYECKUX PeaKIHii

Cucremaruzanus u 00001IeHue
3HAHUU IO TEME

OO0m1as XxapakKTepUCTUKA
YIJIEBOJIOB U Kiaccu(PHUKAIUSL
YTIEBOI0OB (MOHO-, - U
MOJIMCAXapUIbl)

Momnocaxapusl: puzndeckue
CBOWCTBA M HAXOXK/ICHHE B
npupojie

IIpuMeHeHue IIIoKo36l, €€
3HA4YCHUC B ) KU3HCACATCIBbHOCTHU
OpraHusma




Jucaxapunpl: caxaposa,
MajibTO3a U JIAKTO3a.
Haxoxnenue B mpupoje u
MIPUMEHEHUE JUCaXapHJIOB

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIeKyJI, puznyeckue u
XMMHUYECKHE CBOICTBA,
IIPUMEHEHHE

[TonsiTrie 06 NCKYCCTBEHHBIX
BOJIOKHAX

Pemenne pacdeTHsIX 3aa4 HA
OIIpECIICHUE TOJIH BBIXOAA
IIPOJTYKTa PEAKIIUH OT
TEOPETUYECKH BO3MOKHOTO

Cucremarusanus 1 00001IeHIE
3HaHUH 10 pa3nueny

KoHnTtponbHas paboTa mo teme
"Kucnopoaconepxaniue
OpraHuYecKue coequHeHus"




AMUHBIL: K1accuduKamms,
CTPOEHHUE MOJIEKYJI, O0IIast
dbopmyna, uzomepus,
HOMEHKJIaTypa U GU3NYECcKue
CBOIiCTBa

XMUMHYECKHE CBOUCTBA
anudaTHIeCKUX aMHHOB

AHWIVH: CTPOCHUE aHWIHMHA,
0COOEHHOCTH XHUMHUYECKHX
CBOICTB aHWJIMHA

CriocoObI moryueHust u
NpUMEHEHHE aTi(paTHUECKIX
aAMHUHOB

AMMHOKHUCIOTBI: HOMEHKJIATypa
U U30Mepus, GU3NIecKre
cBoiicTBa. OTaeNbHbIE
MPEJICTAaBUTENN O0-aMUHOKHUCIIOT

XHUMHYECKHE CBOMCTBA
aMHUHOKHUCIIOT, X
OMOJIOTHYECKOE 3HAUECHHUE
amuHOKHUCIOT. CUHTE3 U
TUAPOJIA3 TIENTHIOB

benku xak npupoaHsie
IIOJIUMEPBI; CTPYKTYPhI OEJIKOB




XHUMHYECKHE CBOVICTBA OEJIKOB

A3zoTtcoaepikaiiye
FGTGPOHI/IK.]'H/I‘-ICCKI/IG
coenuHeHus. HykimenHoBwie
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouonoruueckas poib

[TpakTuueckast paborta Ne 4.
Pemenue skciepuMeHTATBHBIX
3a7a4 10 TEME
"A3oTcoaepxaiine
OpraHuYecKue coeauHeHus"

[TpaxTrueckas padota Ne 5.
Pemenue skciepuMeHTAIBHBIX
3aza4 1o reme "Pacro3HaBanue
OpraHUYEeCKUX COCTUHEHUI"

KonTponbnas pabota mo teme
"A3oTcoaepxaiiue
OpraHuYecKue coeauHeHus"




OCHOBHBIC TTOHATHS XUMHUHU
BBICOKOMOJICKYJISIPDHBIX
COCAMHEHUN U METOJbI UX
CHUHTC3a —II0JIMMCpHU3alluA 1
MHNOJIMKOHACHCAIIUA

IImactMmaccsl. YTunuzamnusa u
nepepaboTKa ImiacTuka

OnacToMepbl: HaTypaJIbHbII
CHUHTETHUYECKUE KayUyKH.
Pe3una

BonoxkHa: HaTypalbHBIE,
UCKYCCTBEHHBIE,
cuHrernyeckue. [lonumepst
CIIEMAJILHOTO HAa3HAYEHHUS

[TpakTnueckas padorta Ne 6.
Pemenne skcnepuMeHTAIBHBIX
3aza4 o reMe "Pacro3HaBanue
IUIACTMAcCC U BOJIOKOH"

O000111eHNEe U CUCTEMATU3ALNS
M3YYEHHOTO MaTepHasia 1o TemMe
"BricokOMOIEKY I pHbIE
coequueHus"




OBUIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME
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11 KITACC

Ni Kosmn4yecTBO 4acoB
i DJIEKTPOHHBIE
ara
L Kontpoas | IlpakTnue uupposbie
Tema ypoka Bce Hsyue
/ HbIE CKHe o0pa3oBaTe/b
ro HHS
I padoThbI padoThI HbI€ pecypcChl
ATtom. CocTaB aTOMHBIX sIAEP. 1
XUMUYECKHU 3JIEMEHT. M30TOmbI
CrtpoeHue 31IeKTPOHHBIX 000JI0UYEK 1
aTOMOB, KBAHTOBBIC YHCIIA
Knaccudukanmst Xumuaeckux 1
AJIEMEHTOB (S-, p-, d-, f-37IeMeHTHI)
Pacnpenenenue 351eKTpoHOB 1O 1
aTOMHBIM OpOUTAIISIM
DNeKTPOHHBIE KOH(PHUTYpAIHN
aTOMOB 3JIEMEHTOB B OCHOBHOM H 1
BO30YXIEHHOM COCTOSTHUHT
DJeKTPOHHBIE KOH(PUTYpaluu 1

HOHOB. DJIEKTPOOTPULATEIBHOCTD




[Tepuonuueckuii 3aKOH U
[Tepuonuueckas cucrema
XUMHYECKHUX 3eMeHTOB /JI. U.
Mengneneesa, CBSI3b C COBPEMEHHOU
TEOpUEH CTPOEHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMUYECKHX AJIEMEHTOB U
00pa3yeMbIX MU MPOCTHIX U
CJIOKHBIX BEILIECTB MO TPyIIaM U
nepuogam

Cucremaruzanys 1 00001eHe
3HAHUH 110 TEME

Bunp xuMu4eckou CBSI3H.
MexaHu3MBbI 00pa30BaHUS
KOBAJICHTHOU CBsA3U. Bogopoanas
CBA3b. MeXXMOJIEKYIISIpHBIE
B3aUMOJICUCTBUS

BaJ'IeHTHOCTB " BAJICHTHBIC
BO3MOKHOCTH aToMOB. CBSI3b
AJICKTPOHHOU CTPYKTYPHI MOJICKYJI C
HX TEOMETPUYECKUM CTPOCHHEM




[IpencraBiaeHuss 0 KOMIUIEKCHBIX
COETUHEHUSIX: COCTAB U
HOMEHKJIaTypa

BemecTBa MOJIEKYJIIIPHOTO U
HEMOJIEKYJISIPHOTO CTpOeHUs. THIb
KPUCTATNIMYCCKUX PCIICTOK U
CBOICTBA BEIIECTB

ITousrtue o AUCIICPCHBIX CUCTEMAX.
[IpencraBnenue 0 KOIIOUIHBIX
pacTBopax

HcTuHHBIE pacTBOPBI: HACBILICHHbBIE
Y HEHACBIIIEHHBIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

CriocoObI BBIpaKEHUS
KOHIIEHTpAall1 PacTBOPOB

Pemrenne 3a1a4 ¢ HCHOIL30BaHUEM
HoHATHUH "MaccoBas qOJIA
pacTBOpEHHOTO BellecTra',
"MoJsipHas KOHUEHTpaus'"




Knaccudukanmst 1 HOMeHKIaTypa
HEOPraHWYECKUX BEIECTB

Cucremaruzanys 1 00001eHue
3HAHUH 110 TEME

KonTponbhas paborta no remam
"Ctpoenue aroma. [lepronnueckuii
3akoH u [lepuoanueckas cuctema
XAMUYECKUX diemeHToB /1. 1.
Menpaeneesa", "CrpoeHue BeUiecTBa.
Mmuoroo6pasue BemiecTs"

Krnaccudukanus XuMHIecKux
peakuil B HEOPraHU4YECKON U
OpraHMYEeCKOl XUMUU. 3aKOH
COXPAHEHMs MacChl BEILIECTB; 3aKOH
COXPAHEHMS U NPEBPALICHUS
SHEPIUU MPU XUMHUECKUX PEAKLUAX

TemnnoBsie 3 PEKTH XUMHUYIECKUX
peakimii. TepMoxuMuveckue
ypaBHEHUS

Brrunciienus 1o ypaBHEHHSIM
XUMHUYECKUX PEaKIUi 1
TEPMOXUMHUYECKUM YPABHECHUSIM




CkopocTh XMMHUYECKOH peakliuu, eé
3aBHCHMOCTH OT Pa3JInYHBIX
¢daktopoB. Katanus u kaTanuzaTopbl

I'omorennsie u TCTCPOTCHHLIC
peakiuu

ITpakTuyeckas padora Ne 1 o teme
"BiusiHue pa3nuuHbIX (GaKTOpPOB Ha
CKOPOCTb XUMUYECKON peakiuu"

OO6parumbie 1 HEOOpaTUMBIS
peakiu. XUMAYECKOE paBHOBECHE

[TpakTuyeckas pabora Ne 2 o Teme
"BnusiHre pa3nuuHbIX (GaKTOpPOB Ha
M10JIO’KEHNE XUMUYECKOTO
paBHOBecHS"

DAEKTPOIUTUYECKAS JUCCOIUAITHS.
CunbHbIC U cla0ble AIEKTPOIUTHIL.
CreneHp TUCCONUAN

HNounnoe npoussenenne Boasl. Cpena
BOJIHBIX pacTBOPOB. BogopoiHbIN
nokasarens (pH) pactBopa

I'maponus coneit. Peakiuu,
MPOTEKAIOIINE B paCTBOPax
AIEKTPOJIUTOB




[IpakTuueckas padora Ne 3 o Teme

3

) "XuMHUYeCKrEe peaKkuy B pacTBOpax
3JIEKTPOJIUTOB"

3 OKHCIUTEIIBEHO-BOCCTAHOBUTCILHBIC

3 peakunu. BaxHere OKUCIUTENU U
BOCCTAHOBHUTECIIN

3 MeTo/ 3IeKTPOHHOTO (3JIEKTOHHO-

4 MOHHOT0) OanaHca

3 DNEeKTPOJIN3 PACTBOPOB U PACIIIIABOB

5 BEIIECTB

3

6 Perrenue 3amayu pa3nuyHbIX TUIIOB

3

7 Pemrenue 3aiau pa3nuyHbIX TUIIOB

3 Cucrematusanuus 1 0000IIeHnE

g 3HaHUH Mo TeMe "XuMHIECKHue
peakuun"

3 Konrponsnas pabora no teme

9 "Xumunyeckue peakuuu”
[TonoxkeHre HEMETAJIOB B
[Tepuoanueckoii cucteme

4 XUMHYECKHUX 31eMeHTOoB /1. M.

0 MenzeneeBa 1 0COOCHHOCTH

CTpOCHI/ISI HUX aTOMOB. @Manecxne
CBOMCTBA HEMETAJJIOB




AnnoTponusi HEeMeTauioB (Ha
npuMepe Kuciaopoaa, cepsl, pochopa
U yTIepo/a)

Bogopon: nonyuenue, pundeckue u
XUMHUYECKHUE CBOMCTBA. [ 'uapuabl

["asioreHsl: HaXOXKJIGHUE B MPUPOJIC,
CHOCOObI MOTyUYeHUs], PU3NUECKUE U
XUMHYECKHE CBOICTBA

lManorenoBonopoasl. Baxuerimme
KHCJIOPOJICO/IEPKALLUE COSAUHEHUS
raJloreHoB

JlaGopaTopHble U IPOMBIIIIJICHHbIE
CTIOCOOBI TIOTYYEHUS TaTOI'€HOB.
[IprumeHeHne rajJoreHoB U ux
COCIMHEHUI

[TpakTuyeckas padota Ne 4.
Perienue skcriepuMeHTaIbHBIX 33124
1o reMe "["anorensr"

Kucnopona: naboparopusie u
IPOMBIIIJICHHBIE CITOCOObI
NOJy4YeHUs, GPU3UIECKUE U
XUMHUYECKHEe cBoMCTBa. O30H.
IIpuMeHeHne Kucnopoia u 030Ha

OKCI/IJIBI H IEPOKCHUIbL




Pemenue 3aaa4 pas3sjiInuHbIX TUIIOB

Cepa: HaxoJeHUE B IPUPOJIE,
CHoCcOObI MOMyUYeHUs], PU3NIECKUE U
XUMUYECKHE CBOMCTBA

CepoBoaopo, CyIb(puabl

Kucnoponcoaepkamne coeTMHCHHS
cepbl. OCOOEHHOCTH CBOWCTB CEPHOI
KHCJIOTBI

[TpakTuyeckast padora Ne 5.
Pemenne OKCIICPUMCHTAJIBHBIX 3aJ1a4
o Teme "Cepa u e€ coequHeHus"

A30T: HaX0XJI€HUE B IPUPOJIC,
CTIOCOOBI NOTYYEHUs, PU3NUECKUE U
XMMHUYECKHE CBOMCTBA. AMMHUAK,
HUTPH/IBI

Kucnopoaconepskaiiue coeTuHEHUS
aszora. OcOOEHHOCTH CBOUCTB
a30THOU KHUCIOTEI

[IpumeHeHue a301a U ero
COCTMHECHHI. A30THBIC yAOOpEHUS




docdop: HaXOXKICHNUE B PUPOJIE,
CrocoObI MOyYeHus, Pu3nyecKue u
XUMUYeCKue cBoricTBa. Dochuasl u

dbochun

Oxcunst hocdopa,
dbochopcoaepxkamue KucaoTel. Conu
(dhochopHOI KHUCITOTHI

[Tpumenenue dhocdopa u ero
coeauHeHuit. @ocpopHbie
ynoOpeHust

[TpakTuueckas padorta No 6.
Pemrenue skcniepuMeHTaNIbHBIX 33724
no Teme "A3oT u pocdop u ux
coeIuHEHUS "

VYrnepos: HaxoKaeHUE B IPUPOJE,
aJIIOTPONHbIE MOIU(UKAIUHY;
buznYecKre U XUMUYIECKUE
CBOMCTBA, IPUMEHEHUE

Oxcun yrinepona(Il), okeung
yraepona(IV), yronsHast kuciaora u
e€ comu

Pemenne 3aaa4 pas3jIMdYHbIX TUIIOB




Kpemuuii: Hax0KI€HUE B IPUPOJE,

6

4 CHOCOObI OJTy4YeHUs], PU3NUYECKUE U
XUMHUYECKHE CBOMCTBA

6 Oxcup kpemuusi(1V), kpeMHueBas

5 KHCJI0Ta, CHITUKATHI

6 [IpuMeHeHne KpeMHUS U €T0

6 coequHeHnii. CTEKIIO, eTo
MOJTy4YeHHUe, BUIBI CTEKIIa

6

. Perrenue 3aay pa3nuuHbIX TUIIOB

6 CucreMmaruzanus 1 00001eHe

8 3HaHui o teme "Hemerannr"

6 | KonrponsHas pabora o Teme

9 "HemeTtammsr"

7 AHanu3 pe3yJbTaToB KOHTPOJbHOM

0 | paboOThI, KOPPEKIHS OIUOOK
[Tonoxxenne meTaioB B
[Iepnonnueckoii cucreme

7 XUMHUYECKHUX 3JIEMEHTOB.

1 Oco0EeHHOCTH CTPOCHUS
ANEKTPOHHBIX 000J0YEK aTOMOB
METaJIOB

. OO6mwme puznyueckre CBOMCTBA

) MeTaiioB. [IpumeHeHre MeTanioB B

OBITY ¥ TEXHHUKE




7 CmutaBsl MetasuioB. Kopposust

3 METaJJIOB

7

4 Pemenue 3ana4 pa3nuyHbIX TUIIOB

7 ONEKTPOXUMHUUYECKHUN PsijL

5 HanpspkeHui Metamo. Oo1ue
CTIOCOOBI IOJTYYECHHUSI METAJIOB
OO1m1ast xapakTepUCTHKa METAJIJIOB
[A-rpynne! [lepnoaunueckoit

. CUCTEMBI XUMUYECKUX JIEMEHTOB.

6 Hatpuii u xanuii: nosiydeHue,
busnvecKkne 1 XUMHYECKHE
CBOMCTBa, MPUMEHEHNE IPOCTHIX
BEIIECTB U UX COEIUHECHUN
OO11ast xapakTepUCTHKa METAJIJIOB
ITA-rpynns Ileproguueckoit

7 CUCTEMBI XUMHUYECKUX JIEMEHTOB.

7 Maruuii 1 KaJabLUi: MTOTy4YEHHE,
buznUecCKre U XUMUIECKUE
CBOICTBa, MPUMEHEHHUE MTPOCTHIX
BEIIECTB U UX COCIUHCHUN

7 JKEcTKOCTh BOABI U CIOCOOEI €€

8 YCTpaHEHUSs




AJFOMUHUH: TTOJTyYEHUE,
¢buznyecKkrue 1 XuMHYeCKue
CBOICTBA, TPUMEHEHUE

AMpoTepHbIE CBOHCTBA OKCHJIA U
THJIPOKCHUIA AITIOMUHUS,
THIPOKCOKOMIUIEKCHI aTFOMUHHS, MX
IpUMEHEHHE

Pemenue 3aaa4 pa3jInuYHbIX TUIIOB

[TpakTrueckas padota Ne 7.
Pemmenue skcriepuMeHTaNbHBIX 3a7a4
o Teme "MeTasuibl IJIaBHBIX
noarpynn”

OOm1ast XxapaKTEPUCTHKA METAIIJIOB
mo6ouyHbIX ToArpymn (b-rpyrmm)
[lepuonuveckoit cucTeMbl
XUMHUYECKHUX 3JIEMEHTOB

dusnuecke 1 XUMUYECKUE
CBOICTBA XpOMa M €ro COCIMHCHUH,
UX IPUMEHEHHE

Baxwuelimme coelMHEHNs Mapradia.
IlepmaHranar xanus, ero
OKHCJIMTENbHBIE CBOMCTBA




dusnueckue 1 XUMHUIECKHIE

8 CBOICTBA eJie3a U €T0 COCTUHCHUM.

6 [TonydeHue u mpuMEHEHHUE CIIIaBOB
Kemesa

2 dusznyeckre 1 XUMHIECKHE

. CBOMCTBA MEIU U € COSIMHCHUH, UX
MIPUMEHCHHE
®dusnyeckne ¥ XUMHUECKUE

8 CBOMCTBA IIMHKA U €T0 COSIMHEHMUH,

8 HX IPUMEHEHHUE.
['1apoKCOKOMITIIEKCHI ITMHKA
[TpakTuyeckas padota Ne 8.

8 Pemrenne skcnepuMeHTAIBHBIX 3324

9 o Teme "MeTaibl MOOOYHBIX
noarpymm"

9

0 Pemenwue 3a1a4 pa3muIHBIX TUIIOB
O06o001eHre U CHCTEMaTH3aIIHS

1 M3YYEHHOTO MaTepHuaa 1o TeMe
"Metamibr"

9 KonTtponbnas paboTa mo teme

2 "Mertamisr"

9 AHanu3 pe3yJibTaToB KOHTPOJbHOU

3 paboThI, KOPPEKIHUS OMINOOK




Ponpb xumun B obecrieueHUN
YCTOWYMBOTO Pa3BUTHUS
yenoBevecTBa. [loHsaTHE 0 HAyYHBIX
METOAaXxX UCCIEAOBaHUS BELIECTB

Hay4Hble TpUHIUIIBI OpraHU3auN
XMMHUYECKOTO IPOU3BO/ICTBA.
[TpomblnIeHHBIE CITOCOObI
MOJTY4CHHsI B)KHEHIIINX BEIICCTB

XUMHUYECKOE 3arps3HEHUE
OKpY>Karolleu Cpelbl U €ro
IIOCJIEICTBUS

Xumus u 300pPOBEE YCIOBCKA.
HeKapCTBeHHHC cpeacrBa

Xumus numu. Poiab XxuMuu B
o0ecIieueHnH MMUIIEBON
0€e30MmacHOCTH

KocMmernueckue u napromepHbie
cpeacrtsa. beiToBas xumus

XuUMHS B CTPOUTEIIBCTBE.
Baxxneiimme cTpouTesbHbIE U
KOHCTPYKIIMOHHBIE MaTEPUAIbI




1 XWUMHS B CEIBCKOM XO35IMCTBE.
0 Oprannueckue 1 MUHEPAIIbHBIE
1 ynoOpeHus

Cucrematuzanus u 00001eHue
3HAHUU 10 TEME

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOANYECKUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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