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MHNOACHUTEJIBHASA 3AIINCKA

PabGouast mporpamMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHO oOpa3oBaTeIbHON pOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepaqbHOM TOCYAapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
ydyeOHOro mpeamera «XuMHUs» B o0Opa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qenepanvy, peamu3yIOIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoJIO)keHUH «CTpaTerun pas3BuTUs Bocnutanus B Poccuiickoi
Oenepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMUS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHsS 3aHUMAET BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4YHOro oOpaszoBanus ywammxcs 10-11 xaccos.
WN3yuyenue mpeamera, pealnsyeMoe B YCIOBHIX U] epeHIIMpOBaHHOTO,
npouiabHOrOo OOy4YeHHs, MPU3BaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COIUYME, a TAKXKe IS
OPOJOJIKEHUST OOyUYeHMs] B OpraHM3alusix NpodecCHOHANIBHOIO 00pa3oBaHMs, B
KOTOPBIX XUMUS SIBJISI€TCA OAHOW U3 MPUOPUTETHBIX TUCIUTIIUH.

B mnporpaMmve mno XuMuM Ha3zHaueHUE MpeaMera «XUMUS» TOIydaeT
NoJpoOHYI0 ~ MHTEPIIPETAlii0 B COOTBETCTBUM C  OCHOBOIIOJATaIOIIUMHU
nosioxenusmu  PI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIeJiel, COJIepKaHus,
pe3ynbTaToB O0ydeHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBHUIETENBCTBOM TOMY SBIISIIOTCS CIIEIYIOUIUE BBITOJHIEMbIE IPOIPaMMON IO
XUMUU PYHKIUU:

e UHPOPMAIIMOHHO-METOAMYECKAsA, pealu3alus KOTOpod obecreunBaeT
HOJy4YeHHE TNPEJCTaBICHUs O LEJsAX, COIep)KaHuHu, oOmlieill cTpaTeruu
o0yuyeHus, BOCIIUTAHUS U PA3BUTHS O0YYAIOIIMXCS CPEICTBAMU MPEIMETA,
M3y4aeMOro B paMKaX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-IIAHUPYIOIIas, KOTOpast peycMaTpUBacT
ONpeJeICHNE: TMPUHLHUIIOB CTPYKTYpPUPOBAHUS U IOCIIEIOBATEIBHOCTH
M3y4eHHs y4eOHOTo MaTepuaja, KOJIWYECTBEHHBIX M KAaueCTBEHHBIX €r0
XapaKTepUCTUK; MOAXOA0B K (POPMHPOBAHUIO COAEPKATEIBHOM OCHOBBI
KOHTPOJII U OLEHKH O0pa3oBaTENbHBIX JOCTHKEHUN OOYy4arolUXcsl B
paMKax HWTOTrOBOM aTTecTaluud B (QopMe €IMHOI0 TOCYAapCTBEHHOIO
JK3aMeHa 10 XUMUHU.

[Iporpamma a1t yriayOIE€HHOTO U3yYEHHS] XUMUU:



e YCTaHABJIMBAET WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHE, 00s3aTelIbHOE
JUIT U3YY4EeHUs] B paMKax OTAEIbHBIX MpoduieH, MOpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro MO KjaccaM, OCHOBHBIM
CoJIep>KaTeNIbHBIM JIMHUSIM/pa3iesiaM Kypca;

e J1aéT MPUMEPHOE pachpeiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIYEeMOIO
JUTSL U3YUYEHUS OTACIBHBIX TEM;

e TMpejaracT NPUMEPHYI0 IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHUs Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e J1a€T METOJIUYECKYI0 MHTEPIPETAIMIO IeJIe U 3a/lay U3ydeHus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTaTOB OCBOCHMS OCHOBHOM 00pa3oBaTeIbHOMN
POTPAMMBI CpeaHero ob1ero o0OpazoBaHUs (JINYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMs IPEeIMETA.

Ilo BceM Ha3BaHHBIM MO3ULHUAM B IPOrpaMMe MO XMMHUHU IPEAYCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XUMHUU Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAHOBIEHHOM MPOrpaMMoil 1O  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOLIEH COAepKaHus y4eOHOro mpeaMera
«Xumus» OcCTa€Tcs BO3MOXXHOCTh BBIOOpa €ro BapHATUBHON COCTaBJISIOINICH,
KOTOpasi TOJDKHA ONPEAENSIThCS B COOTBETCTBUM C HAINPABICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyaibHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYCHUU TIPEAMETOB 0a30BOr0 M YINIYOJIEHHOTO YPOBHEH B CHCTEME
muddepeHIIMpOBaHHOTO O0yYEeHHS Ha YpPOBHE CpeIHero oOmero oOpa3oBaHUs
XAMHSI Ha YpPOBHE YIIyONEHHOTO M3Y4YCHHS HAMpaBlieH Ha peaJu3aluio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS]  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHEIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMUYECKUX JIUCIMIUIMH B By3aX U OpPraHU3alUsIX CPpeaHEro npodeccuoHalIbHOTO
oOpa3zoBanus. B 93Toll CBs3M wu3ydeHHe mpeaMera «XHUMHS» OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJeHUWe TEOpPEeTUYECKOW |
MPAKTUYECKON MOATOTOBKH OOYYalONIUXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
00y4eHUs, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIOMIETO MOTYUYECHUS] XUMUYECKOTO
o0pa3zoBaHus B OpraHu3alusax npodeccuoHalbHOro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk MmIaHUpyEeMbIM pe3yibTaTaM OCBOCHHS
dbenepanpbHO 00pa3oBaTEIbHON MPOrpaMMBl CpPEIHEro O0O0Iero oO0pa3oBaHUs
u3yueHue rnpeaMera «XUMHUS» OpPUEHTUPOBAHO TaKKe Ha pelieHue 3ajad



BOCIIUTAHUS U COIMATIBLHOTO Pa3BUTUA OOydaromuxcs, Ha (OpMUpPOBaAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUH, YMEHHI pallMOHaIu3aluu Yy4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocTaBisifonuMy IIpeAMeTa «XUMHUs» Ha yYpOBHE YIIyOJE€HHOTO M3Y4YeHUSs
SABJISIIOTCS  yIUIyOn€HHBIE Kypchl — «Opranuueckas xumus» U «OOmas u
HeopraHnudeckas xumusi». [lpu onpeaeneHnuu moaxo10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHMHUU 3a OCHOBY
npussTel nojoxenus OI'OC COO o paznuuusx 06a30BOro M yriayO0na€HHOTro
YPOBHEH MU3yUYeHUs MpeIMETa.

OcHoBY copepxkanusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHuueckass XHMHS» COCTABJISET COBOKYIMHOCTh TNPEJAMETHBIX 3HAHUN W
YMEHUM, OTHOCAIIUXCA K 0a30BOMY YPOBHIO M3Y4YEHHUs TMpeamera. JTa cucreMa
3HAHMM TOJy4YaeT OMNpeAeIEHHOEe TEOPETHUECKOEe JOMOJIHEHUE, MO3BOJISIONICE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha YriIyOJ€HHOM YypOBHE H3Yy4YeHHUs IMpeaMeTa obecredyeHa
BO3MOXXHOCTh 3HAUUTEIBHOTO YBENWYEHUsT OOBEMa 3HAHMM O XUMHUYECKHX
AJIEMEHTAaX W CBOMCTBaX HMX COCIWHEHHWU HA OCHOBE PACIIMPEHHUS U YTIyOJICHHs
NPEJICTaBIIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKIfii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUS XUMHUUYECKOW KUHETUKU
U TepMoauHaMuku. W3yueHue mnepuoanueckoro 3akoHa u llepuoamueckoit
CUCTEMBI XUMHUYECKUX  DIIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHHM aToMa. XUMHUYECKasi CBS3b
OOBSICHAETCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN npu e€ o0pa3oBaHUU U
paspyllieHur, a TakkKe ¢ TOYKH 3pEeHHUsS] MEXaHU3MOB e€ oOpaszoBanus. M3yueHue
TUTIOB ~ pEaKiui  JomonHseTcs  GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKHUX MPOIIECCaX U JIEKTPOJIU3E PacIIaBOB U PACTBOPOB BEIIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHH PEAKIIMOHHOM CIOCOOHOCTH
COCIMHEHUN ynemnseTrcs ocoboe BHUMaHHUE BOMpocaM 00 dJEKTPOHHBIX d(dekTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIUu.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJEpPKAHHE KYpCOB XUMUU
yrayOn€HHOTO YPOBHS M3YUCHHSI IS KIIACCOB OMPEAeIEHHOTO MPOQuIs (TIaBHBIM
o0pa3oM Ha WX CTPYKTYpy H XapakTep IONOJHCHHH K oOOmel cucreMme
MPEAMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHHUE CMEXHbIE IpeAMeThl. Tak, Hampumep,
B COJACPKAHUM MpeIMeTa JJis KJIACCOB XUMHKO-(U3UUYECKOro npoduiis 0oiblioe
3HaYeHUe OYyayT MMETh JIEMEHThl y4yeOHOro Marepuana nmo obmied xumuu. [lpu
M3YYEHUHM TIpeAMEeTa B JIaHHOM CJIy4yae akleHT OyJeT cAelaH Ha OOUIHOCTh
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPUI B XMMHH U B (PU3HKE: aTOMHO-
MOJIEKYJsipHas Teopusi (MOJEKYJsipHAs Teopus B (U3UKE), 3aKOHBI COXPAHECHUS



MAacCbl U JHEPruM, 3aKOHbl TEPMOJHMHAMHKH, 3JIEKTPOJIN3a, MPEIACTABICHUA O
CTPOECHMH BEUIECTB U IPYTOE.

B TO0 xe BpemMs B coaepKaHUM MpeameTa sl KIacCOB XHUMHKO-
Ouonornyeckoro npoduiis OoNbIIMK yAENbHBI Bec OyIeT MMEeTh OpraHuYecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
00CTOATENILHOTO  PAaCCMOTPEHUSI XUMHYECKOM  OpraHu3alu  KJIETKHM  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOJIAT, K TWpPUMEPY, TaKue
CTPYKTYpHBIE KOMIIOHEHTBI, KakK JHMOUABLI, OCJKH, YIJIEBOJbI, HYKJICHHOBBIC
KUCJIOTBHl U Apyrue. [Ipu 3ToM 3HaHUS O cOCTaBEe W CBOWCTBaxX MpeICTaBUTENEH
OCHOBHBIX KJIACCOB OPraHMYECKUX BEHIECTB CIYXKaT OCHOBOM sl H3y4YCHUS
CYILIHOCTH MPOIecCOB (POTOCUHTE3A, IbIXaHHUs], TUILEBAPEHUS.

B mnnane ¢dopmupoBaHus OCHOB HAy4YHOTO MHMPOBO33PEHUS, OCBOCHUS
0O0IIIeHaYYHBIX METOJIOB TIO3HAHMS U OMBITA MMPAKTUUECKOTO MPUMEHEHUS HAyYHBIX
3HAHUW M3yYCHHE TpeaMeTa «XUMHUsS» Ha YriayOJEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBS3SX C Yy4eOHBIMU TpeIMEeTaMHu, BXOISIIMMH B COCTaB
npeaMeTHhIX obrnactelt «EcTecTBeHHO-HayudHbIe MpeaMeTh», «MaremaTuka u
uHpopmaTuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipy u3ydyenun y4eOHOro mnpeameTa «XUMHUS» Ha YrIyOJIEHHOM YpOBHE
Tak)Ke, Kak Ha YPOBHE OCHOBHOT'O U CpeIHEro oodmiero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a7aueil MEePBOCTEIICHHON 3HAYMMOCTH SIBIIAE€TCS (DOPMUPOBAHHUE OCHOB
HAyKd XUMHU KaKk o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
JNEATENIbHOCTY Y€JIOBEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOU KYJBTYpHI. Pemenne
ATOW 3aJaud Ha YIUIYOJIEHHOM YPOBHE U3YYCHHsI TIpEeIMeTa Mperoiaract
pean3alMIO TAKUX LIEJIEH, KAK:

e (opmupoBaHue mNpeACTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M IMO3HABAEMOCTH SBJICHUM MPUPOJIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ BeAylled poiu B oOecreueHuu
YCTOWYMBOTO  pa3BUTHS  UYEJIOBEUECTBA: B  PEIICHUHM  MpodiieM
AKOJIOTUYECKOM, YHEPTreTUIECKON M MUIEBON O€30MacHOCTH, B Pa3BUTHU
MEJIMIMHBI, CO3JaHUU HOBBIX MAaT€pUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecreueHnn PpalMoOHAIBHOTO MPHUPOIONOIL30BaHNs, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U OOIIEH KyJIbTypbl YEJIOBEKa, a TaKXe 3KOJIOTUYECKHU
000CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 37I0POBBIO U MPUPOIHON Cpefe;

e OCBOCHHE CHUCTEMbI 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOIIEH €CTEeCTBEHHO-HAYYHOU KapTUHBI MUpa: PyHIaMEHTAIbHBIX
MOHATUM, 3aKOHOB M TEOPUM XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMH BEIIECTBA HA pPAa3HbBIX YPOBHSIX — AaTOMHOM, HWOHHO-
MOJIEKYJISIDPHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOJAUHAMHYECKHX  H
KMHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMUYECKHX PEAKIUU, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U AUCHEPCHBIX CUCTEMaX, 00 00Iux
Hay4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOJCTBA;

dbopmupoBaHue y oOyyJaromuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHUM IS OOBSCHEHUS
KIIFOUEBBIX HJIEM W TPOOJEM COBPEMEHHOM XWUMHH, JJISI OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUM, UMEIONIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPAMOTHOTO PEIIeHUsI MPOoOIeM, CBI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMUS,
aHaJIW3a U OIICHKH C ITO3UIIMH SKOJOTHYECKOH 0€30MacCHOCTH MOCICICTBUH
OBITOBOM W TPOU3BOJCTBEHHOW JEATEILHOCTH YeJOBEKa, CBS3aHHOU C
XUMUYECKUM  TPOU3BOJICTBOM, HCIOJIb30BAaHHMEM U  TepepadOTKOM
BCIILICCTB;

yrayoOJieHHue  TpEeACTaBIEHMM O  HAy4YHBIX  METOJax  IO3HaHWUS,
HEOOXOAUMBIX JUISl TPUOOPETEHUS YMEHUM OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XHUMHYECKUX SBJICHHH, HMMEIOIINX MECTO B
MIPUPOJIE, B MPAKTUUECKOMN JESITEIbHOCTA U TTOBCETHEBHOM KU3HMU.

B mnnanme peanuzanuu NepBOOYEPETHBIX BOCIHUTATENBHBIX M Pa3BUBAIOIINX
(GYHKIUN 1EJIOCTHOM CHUCTEMBI CpeHEro OoO0IIero oO0pa3oBaHUSI MPU U3YUYCHUH
npenMera «XuUMHUS» Ha  YIUIYOJIEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTh
IPUOOPETAIOT TAKUE TEJH U 33/1a4H, KaK:

BOCIIUTAaHUE YOSKIEHHOCTH B TI03HABAEMOCTH SIBJICHHHA MPHUPOJIHI,
YBOKEHUS K TPOIECCY TBOpPUYECTBA B OO0JACTH TEOPETHYECKHX U
NPUKIAIHBIX HCCICIOBAHUN B XUMUHU, (GOPMUPOBAHHWE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlUM K OOYYCHHIO M II03HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIFO M  CaMOBOCIIUTAaHWIO  Ha  OCHOBE  yCBOCHUS
00I11eUeJIOBCYECKUX [ICHHOCTEH;

pa3BHUTHE MMO3HABATEIILHBIX UHTEPECOB, MHTEIJICKTYAIBHBIX M TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OpPMHpPOBAHUE Yy HHUX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCTICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBBIO H TMOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMHupOBaHWE YMEHHMI W HABBIKOB PAa3yMHOTO MPHPOIOIOIH30BAHUA,
Pa3BUTHE DKOJIOTHUECKONU KYJIbTYpPbI, TPUOOPETEHUE OMbITa OOIIECTBEHHO-
MOJIE3HOM IKOJIOTUYECKOMN AEATEIIbHOCTH.

OO6mree 9ucI0 9acoB, MPEAYCMOTPEHHBIX JIJIST U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
YpOBHE cpeqiHero obiiero oodpaszoBanus, coctabmsieT 204 gacoB: B 10 kimacce —
102 yaca (3 yaca B Hezento), B 11 kiacce — 102 yaca (3 yaca B HeJeMI0).



COAEPXAHUE OBYUYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMHUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMHMH, IIPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeAUHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIepoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BaJleHTHbIE BO3MOKHOCTM aTOMa YIJIEpoJa. XMMHUYECKas CBS3b B
OpraHUYeCKUX COEAUHEHUsIX. Tumbl TrUOpUIU3AIMU  aTOMHBIX OpOuTanei
yriaepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJEHTHOU CBSI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUIMBl NEpeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBOWHAsE U TpouHasi cBa3b. CrocoObI pa3pbiBa CBsI3eM B MOJEKYJIax
opranndeckux BemecTB. [loHsiTHe O CcBOOOJHOM paaukane, Hykieopuiae Hu
anexTpoduIe.

Teopust cTpoeHuss oOpraHuyeckux coeauHeHuii A.M. bytiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpE MOJEKYJI. 3HAYEHUE TEOPUHU CTPOECHUS
OpraHMYecKUX CcoeAuHEHUN. MoNeKynspHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble GOpMyJbl pa3IUYHBIX BHUAOB: pa3BEPHYTasd, COKpaliéHHas,
ckenetrHas. M3omepus. Buuabl wH30Mepuu: CTpyKTypHas, MPOCTPAaHCTBEHHAS.
OnextpoHHble YP(DHEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHUBHBIM
U ME30MEPHBINA 3P HEKTHI).

[IpencraBienne o kKiaccupuUKalUd OpraHUYecKux BemiecTB. lloHartue o
dbynkimonanbHo rpymme. ['omonorus. ['omonornyeckue psigsl. CuctemaTudeckas
HOMeHKIatypa oprannyeckux coenuHenuii (IUPAC) u TpuBManbHble Ha3BaHUSA
OTJAEJBHBIX PEACTABUTEIICH.

OcobenHocty U KiIaccuUKAIUs OpPraHUYECKUX peakiuid. OKHUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIE PEAKIIMU B OPTaHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX IPEBPAILICHUI:
O3HAaKOMJICHHE ¢ oOpa3laMu OpPraHWYECKHX BEUIECTB W MaTepHallaMd Ha HUX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BEUIECTB MPU HArpeBaHUHU
(maBneHue, OOYINIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Ankanbl. ['omoniorudueckuii pssi aakaHoB, oOmias GpopMynna, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOICKYI aiKaHOB, Sp -
rudpuan3anus aTOMHBIX OpOWTasneil yriaepona, G-cBsi3b. DU3MUECKHUE CBOICTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEpPHU3alNH,
JNETUAPUPOBAHMS, ITUKIU3AIUNA, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKIi paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npuponae. CriocoObl MOTyUeHUsI U1 TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0Omas ¢popmysna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMSI M XUMHUYECKHUX CBOMCTB MajbiX (IUKIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTEHTAH, IUKJIOTEeKCaH) HUKIoankaHoB. CrocoObl MOJydeHUs U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o61ias ¢hopmysia, HOMEHKIATypa.
DNEKTPOHHOE ¥  HPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] aJKCHOB, Sp -
rudpuan3anus aTOMHBIX opOuTayie yriepoaa, 6- U 7m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UucC-TpaHc-) uzomepus. Dusmyeckre CBONUCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM TPHUCOCAUHEHUS, 3aMCIICHHUS B O-TIOJIOKEHUE
Ipy JABOMHOMN CBS3W, MOIUMEpHU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakiny Ha ABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MMPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukaius ankaaneHoB (CONpsKEHHBIE, U30JIHMPOBAHHEIE,
KymynuposaHuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHUS M XUMHUYECKUX CBOWCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszaius
conpspKEHHBIX JueHOB. CrocOObI MOTyYeHUs U IPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuii psaj alnkuHoOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKHHOB, Sp-
rudpuan3anus aTOMHBIX opOuTaneid yriepona. dusnyeckre CBOWCTBA aJTKHHOB.
XWMHUYECKHE  CBOMCTBA:  PEAaKIUU  NPUCOCAMHEHUS,  JUMEpHU3aLMU U
TPUMEPU3ALNY, OKUCIEHUS. KHCIIOTHBIE CBOIICTBA aIKWUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO CBsI3b. KauecTBeHHBIEC peakinyu Ha TPOMHYIO CBs3b. CIIOCOOBI OTydeHUS
Y IPUMEHEHHUE aJTKUHOB.

ApomaTuyeckue YrieBogopoAbl (apeHbl). ['oMONOrMyYeckuil psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MEPHS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apeHOB. XHMHUYCCKHE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIUU 3aMEIICHUS] B OCH30JIbHOM KOJIbIE U
YIJIEBOJIOPOJIHOM pajJuKale, peakluud NPUCOCAMHEHUS, OKUCJIECHHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE HAa TMPUMEpPE AaIKUIBHBIX PaTUKaIOB, KapOOKCHIBLHOM,
TUAPOKCWIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOEHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lonmumepusanus ctupona. CnocoObl MOyYeHUs U
MIPUMEHEHHUE apOMaTUUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TePMHUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, MUPOJIU3.
[TponykThl nepepaboTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

I'eHeTnueckas CBsI3b MEXKY Pa3IMUHBIMU KJIACCAMU YTIIE€BOIOPOAOB.

DJIEKTPOHHOE CTPOEHUE TaJOT€HIPOU3BOAHBIX YIVIEBOAOPOJIOB. Peakiuu
3aMEIICHUsI TajoreHa Ha TUAPOKCOrPYINy, HUTPOTPYIIY, UHWAHOTPYIY,
amuHOrpynmy. JlelicTBU€ Ha TaJOr€HIPOU3BOAHBIE BOJHOIO W CIHUPTOBOTO
pacTBopa MIENoun. B3anMOIEeNCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[TonsTue 0 METAJUIOOPIraHUYECKUX COCIUHEHMUSIX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OPraHNYEeCKUX BEILECTB.

ODKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPaIICHUIA:
u3ydeHrne (PU3NUYECKUX CBOWCTB YTIEBOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakIuili  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0oOeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHaTa Kajus, B3aUMOJCHCTBUE alleTHJIECHA C
aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE OOHaApYKEHHE
yriepoja W BOAOPOJAa B OPraHMYECKUX BEUIECTBAX, IOJY4YEHUE OTUJICHA W
U3y4YeHHE €ro CBOMCTB, O3HaKomyieHHE C¢ Kosuiekiusmu «Hedtb» u «Yromby,
oOpa3llaMM TUIaCTMacC, KaydykOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYI
YII€BOJOPOI0B U FaJOr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepxkamue opranuyeckKue coeJMHHEHHU.

[IpenenvHble omHOaTOMHBIE CcHUPThHl. CTpoeHue MoJeKyn (Ha Mpumepe
METaHojJa M 9TaHojia). ['oMosjoruueckui psa, obmas dopmyna, H30Mepus,
HOMEHKJIaTypa U kinaccudukanus. Dusnueckue CBOMCTBA  MPEAEIbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOAHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCIICHHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKUMU W  HEOPraHMYECKUMH  KHUCJIOTAMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHL. JIelCcTBHME ATaHOJIA U METAaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M NPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢upsl, HOMeHKIaTypa U n3oMepusa. OcoOeHHOCTH (HU3UYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHble CHUPTHI — STUJIEHIVIMKONb W TIULEpUH. Duznueckue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILICHUS, B3aUMOJICUCTBUE C OPraHUuYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYECTBEHHAs peakius Ha MHOTOaTOMHBIE
cnupthl. [lpencraBienue o MexaHU3ME peaklUUil HYKICOPUIBHOTO 3aMEICHHUS.
JlelictBe Ha opranu3M 4enoBeka. CrnocoObl MOJAyYeHHUS] U TMPUMEHEHHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH3oapHOTO sAnpa. Pusnueckue cBoiicTBa (peHosma. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (enona. KauecTBeHHble peakiuu Ha (eHos. TokcuyHOCTh (heHora.
CnocoObl nosrydyeHus u npumeHenue penona. Genonpopmanbaeruainas cMoma.

KapOoHunbHble coeTuHEHUS — abACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHON Tpynmbl. ['OMONOrHYecKue psbl allbJIeTU0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DuU3MUecKue CBOWCTBA albJIETUIOB U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUu
npucoenrHeHus. OKUCIEHNE alIbIETHI0B, KAUECTBEHHBIE PEAKIIMU HA aJbJICTUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE Mpe/eabHbIE KAPOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCOT. M3omMepust u HOMeHKIaTypa. dusnyeckre CBONCTBA
OJIHOOCHOBHBIX MPENIEIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi 3TepudUKaIuU, PEAKIUH C Yy4acTUEM YIJIEBOJIOPOJHOrO pajuKaa.
OCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O TMPOU3BOJHBIX
KapOOHOBBIX KHCJIOT — CJIOXHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHUCIIOT.
OCoOEHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHCIIOT, THIPOKCUKApOOHOBBIX KHUCIOT. [IpencraButenu BhICIIUX
KapOOHOBBIX KHCIIOT: CT€apUHOBAs, NAJIbMUTHHOBAs, OJICMHOBAS, JUHO/E8AS,
JIUHONIeH08as KUCIIOThL. CTIOCOOBI MOTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upsl. ['omonoruueckuit psia, obmas dopmyrna, HU30Mepus |
HOMEHKJIaTypa. DPu3nueckue M XMMHUUYECKHME CBOMCTBA: THIPOJIM3 B KHUCIOH H
IEIIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckne U XUMHUUECKUE CBOMCTBA )KUPOB: THAPOIIU3 B
KHUCIION M 1mIesIo9Hor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEMpEeAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B MPUPO/IE.

MpbL14 KaK COJIA BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mrast xapaktepucTuka yrieBoaoB. Knaccudukamnms yrieBoaoB (MOHO-, JTU-
U Tonucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PYyKTO3a, rajgakto3a, pubo3a,
ne30kcuprdo3a. Ou3ndeckue CBOWCTBA M HAXOXIEHHUE B Ipupoje. DOTOCHHTES.
XHUMUYECKHE CBOMCTBA TIIOKO3bI: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIBACTUIHON
rpynm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHwe. I[IlpumeHeHWe TIIOKO3bI, €€
3HAYEHHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JaKkTo3a. BoccTaHaBnMBaKOIMIME MU HEBOCCTAHABIMBAIOIINE AUCaxapuabl. | uaponus
nucaxapunioB. Haxoxnenue B npupoae n npuMmenenue. [lonmucaxapuasl: kpaxmail,
JIMKOTEH W 1esunoiio3a. CTpoeHHe MAakpOMOJEKYJ KpaxMasia, TJIMKOTeHa H
HEJUTI0NIO3bl.  DU3MYECKHME CBOMCTBA Kpaxmaja M LEJUII0JIO3bl. XHWMHUYECKHUE
CBOWCTBA Kpaxmalia: THMAPOJIN3, KAUeCTBEHHAs pEaklus C HOJOM. XUMHYECKHE
CBOMCTBa UEJUIIOJIO3bI: TUAPOJU3, MoiydyeHue 3¢GupoB ueitoo3bl. [lonstue 00
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN MIENK).



ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHHUIA:
PacTBOPUMOCTD Pa3JIMYHBIX CHUPTOB B BOJIE€, B3aUMOJICMCTBUE ATAHOJA C HATPUEM,
OKHCJICHUE JTUJIOBOIO CIHMPTA B aJbJErMJ HA PACKAIEHHOM MEIHOW IPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHPTAa JUXPOMATOM Kalius (BO3MOXKHO MCIIOJIb30BaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMM Ha albJeruibl (C THUIPOKCHUIIOM
muammuHcepeopa(l) u  rugpokcumom  menu(Il)), peakuus raunepuHa
ruapokcuom Meau(Il), xumuueckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bl ¢ rujppokcunoM meau(ll), BzammopeiicTue
Kpaxmayia C MOJIOM, PEIICHUE IKCHEPUMEHTAIbHBIX 3aAad no temaM «ChoupTel U
denoinby, «KapooHoBbie KUCTOTHI. CI0KHBIE d3PUPBD».

A3oTcoaep:Kalue OpraHu4ecKue coeJMHeHMs.

AMHHBI — OpPraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaius aMUHOB:
anudpaTUuecKue W apoOMaTHYECKHE, IEPBUYHBIC, BTOPHUYHBIE M TPETUYHBIE.
Ctpoenue moJekyn, oOmas Gopmyina, U30Mepusi, HOMEHKIATypa U (PU3NYECKUE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHUE, B3aUMOJICCTBUE MEPBUYHBIX AMHUHOB C A30THCTON KHCIOTOM.
Conu anKuiIaMMOHUS.

AHWIMH — TpeACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJie aHuianHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHa. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUsT W TpUMEHeHue anudaruyeckux aMuHOB. [lonydyeHue aHWIMHA U3
HUTPOOCH30IIA.

AMuHokucnoTel. Homenknarypa u nzomepusi. OTaesbHbIE IPEACTABUTEIH Ol
AMMHOKHCIIOT:  TJIMLWH, ajnaHuH. @Pu3nyeckue CBOMCTBA  aMHUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUM, peaKiys MOJUKOHICHCAIINH, O0pa30oBaHUE TMENTUIHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUPOJIA3 NENTUIOB.

benku kak npuponHele nonuMmepsl. llepBuuHas, BTOpMYHAss W TpeTUYHAs
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OENKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHbIC PEAKIIMU Ha OCJIKU.

OKCNEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX [PEBPAILICHUI:
pacTBopeHUe O€NKOB B BOJIE, J€HATypalusi OEIKOB MpHU HArpeBaHUU, IIBETHbHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3zoTtconepxamue OpraHu4eCcKue COEZIMHEHUS 51 «Pacno3HaBaHue
OPraHU4YEeCKUX COCAUHECHUIN.

BbicokoMoJieKyJIsIpHbIE COeTUHCHUS.

OCHOBHBIE TOHATUS XHUMHUH BBICOKOMOJICKYJISIPHBIX COCIUHEHUW: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIECHBb MOJUMEPU3ALNN, CPEAHSSI MOJIEKYJISIpHAs



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

[Tonumepusie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, MOJUMETUIMETAKpWIaT, TMOJUKapOOHATHI,
novdTHICHTepedTanaT). Y Trin3anus 1 nepepadboTka miacTuka.

DnacToMephI: HaTypaJlbHBIN KayuyK, CUHTETUYECKHE Kay4yKH
(OyTamueHoOBbIN, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEUAILHOTO Ha3HAYCHUS (Tedmon, KeBJap,
AIIEKTPOTPOBOJIAIINE MTOTUMEPHI, OMOpasyiaraeMbie MOJIUMEPHI).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC,
Kay4yKOB, pEIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ad 1o TeMe «Pacmo3HaBanue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxxnenue MoJnekynspHOH (QOpMyNbl OPraHMYECKOro COEIUHEHUS IO
MacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €ro0 COCTaB, HAaXOXKICHUE
MOJIEKYJISIpHOU  (OpMYJIBl OPraHUYECKOrO COeAMHEHUsT 1Mo wmacce (00BEMY)
NPOJYKTOB CTOpaHMs, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakluud W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpMYyIIbI
OpPraHMYeCcKOr0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHUX CBOMCTB WM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE [OJM BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKU
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeaMETHBIX CBA3€U MPU U3YYEHUU OPraHUYECKOU XMMHUU B
10 kmacce oOCyIIECTBISIETCS 4Yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0mre ecTecCTBEeHHO-HAYYHBIC MTOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccuukaius, HaOIOIeHNe, HN3MEpEHHE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
DPHEPreTUYECKUN YpPOBEHBb, BEIIECTBO, TEJIO, OO0BEM, arperaTHoe COCTOSHUE
BellleCTBa, (DU3WYECKUE BEIUYUHBI, €IUHUIBI HU3MEPEHHs, CKOPOCTh, JHEPIus,
Macca.

buonorus: kierka, opraHu3M, OJKocucTtema, Ouocdepa, MeTadbOIHU3M,
HACJIEJICTBEHHOCTh, aBTOTPOMHBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHUE,



¢orocuHTe3, nBIXaHUE, OCEIKH, YIJEBOABI, JKHUPBL, HYKIEHHOBBIE KHCIOTHI,
(epMeHTBHI.

['eorpadus: moae3Hble HCKOMaeMble, TOTIIUBO.

TexHomorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHAIBHOTO THUTAHUS,
MOIOIIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KVIACC

OBILIAS N HEOPTAHUYECKAS XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Anep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kinaccudukamus XuMUIeCKUX 3JIEMEHTOB (S-, p-,
d-, f-amementsr). PacmpeneneHue 5SIEKTPOHOB IO AaTOMHBIM  OPOHUTAISIM.
DNeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(PUTYpAIlMK HOHOB.
DIEKTPOOTPUIATEIBHOCTb.

[lepuognueckuii 3axkoH u [lepuoanyeckas cucrteMa XUMMHUYECKUX AJIEMEHTOB
JI.. MenneneeBa. CBsi3p nepuoandeckoro 3akoHa u Ilepuoandeckoil cucteMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMU
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNnaM W MepHojaM. 3HAYCHUE
nepuoanyeckoro 3akona /[.1. Menzaeneena.

XuMHUecKkass CBSI3b. BHAbl XMMHWYECKOM CBS3U: KOBaJICHTHAs, HOHHAas,
MeTaJuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOW CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBIA. DHEPTHs U IJUHA CBsI3U. [[0JpHOCTD, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJIEHTHOW cBsA3u. KparHele cBs3u. BopopoaHas CBs3b.
MexXMOoNeKyIIpHbIE B3AUMOIACUCTBHUS.

BasieHTHOCT, W BaJIeHTHBIE BO3MOXXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MIPUMEPE COCAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOAA).

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

BemectBa  MONEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOE€HUA.  THIIBI
KPUCTAIITUYECKUX PEHIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. MictunHble pacTBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PACTBOPOB:
MAaccoBasi JOJIsl BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHLEHTpauus. HaceleHHbie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUAIIbHBIC
HAa3BAaHUS OTJEIbHBIX MPEICTABUTENEH HEOPraHUUYECKUX BEIIECTB.

Knaccudukanus XuMHYECKHX peakUil B HEOPraHUYECKON W OpraHuYecKOn
XUMHM. 3aKOH COXPaHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHMS U MPEBpAILCHUS
SHEPIUM MpPU XUMHUYECKUX peakiusax. TernoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHil.
TepMoXuMHYECKUE YPAaBHEHUS.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iu4YHbIX (aKTOPOB.
['omoreHHbIe U reTeporeHHblie peakiuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JAaBJICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larenbe.

OnekTponutnyeckas auccornuaius. CuibHbIe W cla0ble AJICKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJHBIX PAcCTBOPOB: KHUCJIOTHAsi, HEHTpasbHas,
mienounas. Bomopoaueiii mokaszatens (pH) pactBopa. ['maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIHUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKUCIIECHUS.
Okucnurenb W BOCCTAaHOBHUTENb. IIpomecchl OKHCIEHHS W BOCCTAHOBIICHHS.
Baxxneiiiue OKHCIUTENNM W BOCCTAaHOBUTEIM. MeTon 53JeKTpOHHOro OalaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHs] BEUIECTB M HX NPEBpallCHUN:
pa3lioKEeHUEe TMepoKcHAa BOAOPOAAa B NPUCYTCTBUU KaTalu3aTopa, MOJENIU
KPUCTAJUIMYECKUX PEIIETOK, IPOBEICHUE PEAKIIMII HOHHOTO OOMEHa, OIPEICIICHHUE
Cpeabl pacTBOPOB € IMOMOLIBIO WHIAUMKATOPOB, M3YYEHUE BIUAHUS Pa3IMYHBIX
(GakTOpOB Ha CKOPOCTb XHMHYECKOM pEaKIUu M TMOJIOKEHUE XUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckasi XuMus.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHYECKHUX
sanemenToB [[.. MenaeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. Du3MUeCKue
CBOMCTBA HEMETAJIOB. AJUJIOTPOIHUS HEMETAJJIOB (HA MPUMEpPE KHUCIOpPOAa, CEpHI,
dbocdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYCCKHE CBOMCTBA: PEaKIMU C
METAJUIAMA W  HEMETaJUIJaMHM, BOCCTAHOBHUTEJIBHBIC CBOWCTBA. | MApHUABL.
TonnuBHBIE IIEMEHTHI.

lanorensl. Haxoxaenue B mpupoje, cnocoObl MojydeHus, (U3UYECKHE U
XUMHWYECKHE CBOMCTBA. ['asioreHoBOIOpObl. BaxkHenIe KUCIOpOICOAEPKALINE
coeIMHEHUs rajoreHoB. JlabopaTopHble W MPOMBIILICHHbIE CIIOCOOBI MOIYYEHUS
rajgoreHoB. [I[puMeHeHNe TaloreHoB U UX COEINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJyYEHUS
kuciopoaa. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B mpupoje, CIOCOOBI MONy4eHUs, (uznueckue u
xumuyeckue cBoictBa. CepoBogopon, cynbbunbl. Oxcun cepoi(IV), oxcua
cepol(VI). Cepnucrtas u cepHass KUCIOTHI U uX coyidi. OCOOEHHOCTH CBOWCTB
CEepHOM KUCIOTHL. IIpuMeHenue cepsl U €€ COeIMHEHU .

Azor. Haxoxaenue B mpupoAe, CHOCOObI MONYYEHHS, (PU3HUECKHE WU
XUMUYECKHE CBOMCTBA. AMMUAK, HUTpUAbl. OKCHIbl a30Ta. A30THCTasi U a30THAs
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [[pumMenenue azora
U €ro COCeIMHECHUMN. A30THBIE YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl ToONydeHUs, (puznueckue u
xumuueckue cBoirctBa. dochuast u pochun. Oxcuasl docdopa, dochopHas
kucnora u e€ conu. Ilpumenenume Qocdopa u ero coenunenuir. DochopHbie
yI0OpeHus.

Yrnepon, HaxoXJaeHWe B OpUpoJE. AJUIOTPONHBIE  MOAUDUKAIUU.
dusnyeckue W XMMHUYECKHE CBOMCTBAa IMPOCTBIX BEHIECTB, OOpa30BaHHBIX
yraeponoM. Oxkcua yraepona(ll), okcun yraepona(IV), yronpHas kuciota u eé
COJIM. AKTHBHPOBAaHHBINH yroiyb, ancopOuusa. DyinepeHsl, rpadeH, yriepoHbie
HaHOTPYOKu. [IprMeHeHne MpOCThIX BEIIECTB, 0OPAa30BAHHBIX YIJIEPOJIOM, U €r0
COEeIMHEHU.

Kpemuuii. HaxoxaeHue B mpupojie, CIIOCOOBI TMOJy4YeHHUS, (PU3HUECKUE H
xumuyeckue cporictBa. Oxcua kpemHusA(I1V), kpemMHueBass KHUCIOTa, CUJIMKATHI.
[IpumMeneHue KpeMHUs U ero coequHeHuil. CTeko, ero noJiydeHue, BUJIbl CTEKJIA.

[Tonoxenune mMetaiuioB B Ilepuoanueckor cucTteMe XUMUYECKUX DJIEMEHTOB.
OCOOCHHOCTH CTPOCHHUS JJICKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOmume
¢dusnueckre cBoCTBa MeTaIoB. [IpuMeHeHHe MeTalsioB B OBITY W TEXHUKE.
CniaBbl METAILIIOB.

DNEeKTPOXUMUYECKUN psifl HanpspkeHuid MetawioB. OOmme  crnocoObl
MOJTYyYEHHUS METaJIJIOB: TUAPOMETAILTYPIrHUs, NUPOMETAILTYPIus,
anexkrpometamnyprusi. [lonsitue o koppo3un metamioB. CrnocoObl 3alIUThl OT
KOpPpPO3HH.

OO6mrast xapakrtepuctuka MeTawioB [A-rpynmsr [lepromnyueckoit CUCTEMBI
XAMHYECKUX DJJIEMEHTOB. Hatpuii w xkanwmii: mnomydeHwe, ¢GU3HUECKHE U
XUMUYECKHE CBONCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAMHEHUH.

O6mas xapakrepuctuka MeTtaiioB IIA-rpynmnel Ilepuoandeckoit cuctemsl
XUMUYECKUX DJJIEMEHTOB. Maruuili M Kaublui: NoJiydeHue, (QPU3NYEeCKue u
XUMUYECKHE CBONCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB U HUX COCIUHEHUH.
XKécTkocTh BOABI U CITOCOOBI €€ YCTPAHEHHUS.



AJIOMUHUN: TIOTydeHue, (U3NYECKre U XUMUYECKHE CBOWMCTBA, MPUMEHEHUE
MIPOCTOTO BEIECTBA M €ro coeAuHEeHWil. AMQOTepHbIE CBONCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMILJIEKCHI aJTFOMUHHSL.

OO6mast xapakTepucTuka MeTaioB moOouHblx mnonarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AJIEMEHTOB.

®uU3NYECKUe U XMMHUYECKHE CBOWMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(Illl) u xpoma(VI). Xpomatbl U AuXpomaThl, HUX
OKHUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NpUMEHEHUE XpoMa.

Ou3nyeckue W XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAWHECHUM.
Baxneitmue coenunenuss wmapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua(VII). [lepmanranat kanusi, €ero OKMCIUTEIbHbIE CBOMCTBA.

du3nyYecKue U XUMMHUUYECKHE CBOMCTBA Keje3a U ero coeauHeHul. OKCHUbI,
ruapokcuanl u conu xeneza(ll) u sxxeneza(Ill). [lomyuenue u mpuMeHeHHE Kee3a
U €ro CIUIaBOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHeHui. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COSUHECHUM.

Huuk: monydyeHue, (U3MUYECKUE U XUMHUYECKHE CBOHCTBA. AMQOTEpHBIC
CBOWCTBA OKCHJIA ¥ TUAPOKCHUAA LIMHKA, THIPOKCOKOMIUIEKCHI LIMHKA. [I[puMeHnenune
LIMHKA U €TO COCIMHEHUN.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
U3ydeHre oO0pa3loB HEMETaIOB, ropeHue cepel, Qocdopa, kenesa, MarHus B
KHCJIOPOJE, M3YYEHHE KOJUIEKIMH «MeTamuibl M CIUIaBbl», B3aWUMOJACHCTBUE
HIEJIOYHBIX U IIETOYHO3EMEIBbHBIX METAUIOB C BOJOW (BO3MOKHO HMCIOJIb30BAaHHE
BUJIEOMATEpUaIoB), B3aUMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
1IEJI04€M, KAYECTBEHHBIC PEAKIIMM HA HEOPTraHUYECKUE aHUOHBI, KATUOH BOJOPOJa
M KaTHOHBbl METAJUIOB, B3aWMOJECHCTBHE THUIPOKCUIAOB QIOMHHUSA W ILUHKA C
pacTBOpamMu KHCJIOT U ILIEJIOYEH, PEIIEHUE SKCIEPUMEHTAIbHBIX 3aJa4 [0 TeMaM
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTaubl TJIaBHBIX NOATPYIID, «MeTaibl MOOOYHBIX HOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumMuu B oOecrieueHN yCTOMYMBOTO pa3BUTHS yeiaoBedyecTBa. [lonstue
0 HAy4yHbIX METOJax IIO3HAaHHUS M METOAOJIOTMA HAYYHOrO MCCIEA0BAHUS.
HayuHble npuHIMIBI OpraHU3alui XUMHYECKOTO MPOU3BOACTBA. [[poMbllIeHHBIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €ro MOCHEACTBHUS.
Ponp xumuu B o0ecreueHnH SHEPreTuuecKoil 0€30MacHOCTH.

Xumuss H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeacta. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Poib XuMuu B pa3BUTUHA MEAULINHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe 100aBKU. Poiab xumuu B
oOecreyeHuy NuIIeBoi 0€30MacHOCTH.

Kocmernueckue u mapdromepnsie cpenctsa. beitoBas xumus. [lpaBuia
0e30MacHOr0 MCIOJB30BAHMS MpPENaparoB OBITOBOM XUMUU B TOBCEIHEBHOMU
KU3ZHHU.

XUMHSI B CTPOUTEILCTBE: BaXKHEUIIINE CTPOUTEIbHBIE MaTepHualibl (IIEMEHT,
OCeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIE YI0OpECHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, KE€paMHKa.
Marepuansl aiist 3nekTpoHuky. HanHotexHomoruu.

PacuétHnlie 3agaun.

Pacuértel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM O00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKlUU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBAa BEIIECTBA) MPOAYKTOB PEAKIMH, €CIH OJIHO U3
BEIIIECTB MMEET MpPUMECH, MacCchl (00BEMa, KOJMYECTBA BEIIECTBA) IPOJIYKTA
peakiuu, €CIM OJHO M3 BEIIECTB JaHO B BHUJAE pacTBOpa C ONPEAEIEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCCOBOM JOJM W MOJISIPHOM
KOHLIEHTPAllMM BELIECTBA B PAcTBOPE, JOJIM BBIXOJA NPOAYKTAa pEaKUUU OT
TEOPETHYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus  MeXNpeAMETHBIX  CBsA3€d TpU  M3YyYEeHUH oOOmed o
HEOpraHnueckoil xumuu B 11 Kiacce ocylIecTBIsIETCS Yepe3 UCIOJIb30BaHUE KaK
o0IIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U TOHITHH, MPUHATHIX B OTACIBbHBIX
IpeAMETaX €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01mume ecTecCTBEHHO-HAYYHBIEC MMOHATHUS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3A,
TEOpHs, 3aKOH, aHAJIU3, CUHTE3, KiIacCUpUKAIs, EPUOJUIHOCTh, HAOIIOACHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICIIMPOBAHUE.

®usnka: Marepusi, MHUKPOMHUp, MaKpOMHUpP, aTOM, DIIEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, SHEPT€TUUECKUN YPOBEHbD,
BEILIECTBO, TEJIO, O0BEM, arperaTHO€ COCTOSIHUE BEIIECTBA, WJICAJIbHBIA Tra3,
¢u3nyuecKkre BEIMUNHBI, €TMHAIIBI U3MEPEHUS, CKOPOCTh, SHEPTHSI, Macca.

buonorus: xneTka, opraHu3M, 3KOCHCTEMa, Onocdepa, MeTadoIn3M, MaKpO-
Y MUKPO3JIEMEHTHI, O€JIKH, KUPbI, YTIEBOAbI, HYKJIIEUHOBbIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U ITOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOpHBIE MOPOJIbI, MOJE3HbIE UCKOMAEMbIE, TOTUIMBO,
peCypCHI.

TexHomorHs: XUMHYECKass MPOMBIIIJIEHHOCTh, METAJLTYprus, CTPOUTEIbHbIC
MaTepualibl, CEJIbCKOX035IUCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dbapmarieBTHUECKAS MIPOMBIIIEHHOCTD, MIPOU3BOACTBO KOCMETHUYECKUX



mnmpemnaparoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUalloB, OJJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMEBI 110 XUMUN
HA VTJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

B CcOOTBeTCTBUM C CHUCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MNpeaMera «XHUMHUS» Ha YpPOBHE CPEIHEro
oOmero o0Opa3oBaHUsl BBIJAEICHBl CIEIYIONIME COCTABIISIIOLIME: OCO3HAHUE
OoOy4YaromMMHUCS POCCHUMCKOM TpaKJaHCKOM MJIEHTUYHOCTH; TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOONPEIETICHUIO; HATMYME MOTUBAIIUHU K
0Oy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMSI; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD 1I€JIU U CTPOUTD
’KU3HEHHBIE TUTaHBbI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS TMpeAMeTa «XHUMHS» OTPAKAIOT
c(OpMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHUYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aini 00pa3oBaTeIbHON IeATEIbHOCTH.

JINYHOCTHBIE pEe3yJIbTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTpPa)xarT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHYECKOW JEeATEIbHOCTH
oOydJaromuxcs B Mpoliecce peajan3alud o0pa3oBaTelIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:xaaHCKOro BOCIIMTAHMS:

OCO3HAHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U IIPABONOPAJIKY;

NPEACTABICHUSA O COLMAJIbHBIX HOpPMax U NpaBUIaX MEKIUYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITEIBHOCTH IIPU CO3/IaHHUH
y4eOHBIX MPOEKTOB, PEHICHUU yYeOHBIX U TMO3HABATEIBHBIX 3aJ1a4, BBHIMOJIHECHUU
XUMHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX IMPU aHAIU3€ PA3IMUHbIX BUJOB YUeOHOU IEATEIIbHOCTH;

2) NaTPUMOTHYECKOI0 BOCIIMTAHMS:

LIEHHOCTHOI'O OTHOIIEHHSI K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTECUYECTBEHHON XMMUH;

YBOXEHUSI K MPOILECCY TBOpYECTBA B OOJACTH TEOPUHM U IMPAKTHYECKOIrO
MPUJIOKEHHUS] XUMHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAYKH €CThb pPe3yibTaT
JUINTENbHBIX ~ HAOMIONEHUHM, KPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



MHTEpeca M TMO3HABATEIbHBIX MOTHUBOB B TOJYYEHUU U MOCIEIYIONIEM
aHanau3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XAMHH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTU OIIEHMBATh CUTYAIlNH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUCHTUPYICh Ha MOpaJbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBApHIIECH ¢
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYTIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbA:

NMOHUMAHUsI I[EHHOCTEW 370pOoBOro U 0Oe3omacHOro 00pas3a >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS]I K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

cOOJIO/ICHUST TIpaBUJl OE301MAacCHOr0 OOpalleHUs] C BEIIECTBAMH B OBITY,
MOBCEIHEBHOM >KM3HHU, B TPYI0BOH JESATEIHHOCTH;

NOHUMAaHHUS IIEHHOCTH TMPAaBWJI HWHIUBUIYAIBHOTO W KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYAIUsX, YIPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TMOCTEACTBUN M HENPUSTHS BPEAHBIX MPUBBIYEK (ymoTpeOieHus
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUSI );

5) Tpya0BOrO BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIE0BATEIbCKOM
JESTEIBHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYrWX BHIAX
NEeSITEBHOCTH;

YCTAHOBKM Ha aKTUBHOE Y4YacTHE€ B PEHICHUUM NPAKTUYECKUX 3aaad
COIMAIbHOM HANPaBJIEHHOCTH (B paMKax CBOETO KJjiacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYIOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAIbHOW TpaeKTOpUH
oOpa3oBanus, Oymymieil mpodeccnn W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IeCTBAa;

6) 3K0JI0rn4eCKOro BOCIIMTAHMS:

AKOJIOTUYECKHU 11eJIECO00PA3HOr0 OTHOUIIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHMUSI )KM3HU HA 3E€MJIE;

MMOHMMAaHMS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJjieM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATIBHOU CPEIbI;



OCO3HAHUSI HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaAHNUS;

AKTUBHOI'O HENPUATUSA JEHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MIPUPOJIHON cpelle, YMEHHS MPOTHO3UPOBATh HEOJArONMpPUSITHBIE IKOJIOTHUYECKUE
MOCJIEACTBUS NMPEANPUHUMACMBIX JEUCTBUN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NpaKkTUKEe, CIOCOOHOCTM U YMEHHMS AaKTHUBHO TMPOTUBOCTOATH HACOJIOTHHU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTHKH;

NMOHUMaHUs cCrnenuUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMuUpPOBaHUN PAIMOHAIHPHOTO HAYyYHOT'O MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBiIeHUs 00 OKPYKAroIeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM U peuieHuu MpodJieM COXpaHeHUs
IPUPOJHOTO PABHOBECHS;

yOexXIEHHOCTH B 0OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
OUMBUINM3AlMA: B €€ T'yMaHUCTUYECKOW HAIPaBICHHOCTH WM BAXKHOW pOJIU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUU TJI00ATBHBIX
npoOJieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM M SKOJOTUYECKOU O€30MacCHOCTH, B Pa3BUTUHM MEAMIIMHBI, 00€CTIeueHUN
YCIIOBUH YCTEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOMN >KM3HU KaXIOTO 4jeHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMAaHUsl CYUIHOCTH METOJI0B
MMO3HAHUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MoJIy4aeMble 3HAHUS /I aHadu3a U OOBSICHEHUS SBIICHUN OKPYKAIOIIETO MHUpPA U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HaydyHbIX (DaKTOB U HMEIOMIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XWMHYECKHE 3HAHHS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM IESITENbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HEMNPEpPhIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHHI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM 1O XWMHHU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMU;

HMHTEpeca K 0COOCHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeATEebHOCTH.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yibTaTbl OCBOEHUS MPOrpaMMbl IO XUMHUM Ha YPOBHE
CpeaHero oo01ero 06pa3oBaHus BKIIOYAOT:

3HAQUMMBbIE IS dbopmupoBaHuUs MHUPOBO33pEHUSI  O0yYaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAayYyHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILECTBO, SHEPIUs, sIBJICHHE,
Ipolecc, CUCTeMa, HayuyHbIM (DakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

YHHUBEpCaIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHBbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[UATBHON KOMIETEHIIUN 00yUYarOIINXCS;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS U yYHHUBEpCAJIbHbIC Y4COHBIC
JEUCTBUS B TTO3HABATEILHON U COLIMATILHOM MPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPAXAlOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMM, KOMMYHHKATUBHBIMH U  PETYJISTUBHBIMHU
JIEUCTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHUS

1) 6a30Bble JJOrHYecKHe AeiCTBUS:

CaMOCTOATENbHO  (QOpMyIHpOBaTH M aKTyallM3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu ACATEIbHOCTH, 3ajaBasi IapaMeTpbl U KpPUTEPUU UX
TOCTHKEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C IOCTABICHHBIMU LIETISAMU;

UCIIOJIB30BATh NPU OCBOEHUU 3HAHUM MNPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIJICJISATh XApAaKTEpPHbIE NMPU3HAKU MOHSITUN M YCTAHABJIMBATh UX B3aHMMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS VISl OOBSICHEHUSI OTJACIBHBIX (DAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHUS W KPUTEPUU [JI KiIacCHU(PUKAIMKM BEIIECTB W
XUMHWYECKUX PEaKIUil;

YCTaHABJIMBATh MPUYUHHO-CICICTBEHHBIE CBA3M MEXAY H3YyYaeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTUUECKUE PpACCYKJIEHUSI (MHAYKTUBHbBIC, JACAYKTHUBHBIE, IO
aHAJIOTUM), BBIABIISTH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSAX, GOPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MIPUMEHSThH B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICIIbHBIC MPECTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUueckas QopMmysa, ypaBHEHHUE XUMHYECKOUN



peakiuu — MpHU PEIICHUH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTUYECKUX 3ajad,
MIPUMEHSITh Ha3BaHHBIE MOJEJIBHBIC MPEJICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 6a3oBbIe HCCIe0BaATEIbLCKUE IEHCTBUS:

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

dbopMynTUpOBATH LEJIH U 33/1a4d UCCIICIOBAHMS, UCTIOIh30BaTh MTOCTABICHHBIE
U CaMOCTOSITETLHO C(hOPMYJIUPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHMS U OCHOBBI Il (DOPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HABBIKAMU CaMOCTOSITEJIbHOTO TIUIAHHUPOBAHHUS M TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJI0/IaTh 3a XOJO0M
mpoliiecca, CaMOCTOSITENIHO TIPOTHO3UPOBATh €ro pe3yibTaT, (HOpMyIHpOBATh
0000ITIeHNS ¥ BBIBOBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIHLTATOB UCCIICIOBAHMS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OMNBIT YYECHHUYECKOM HCCIEOBATEILCKOM M MPOCKTHOU
NESTENbHOCTH, MPOSBIATH CIOCOOHOCTH W TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB pEIICHUs] TMPAKTHUYECKUX 3a7ad, MPUMEHEHUIO Pa3IMYHbIX
METOJIOB MTO3HAHUSI.

3) paboTa ¢ unpopmaumeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX WHPOpManuu (HAy4HO-
NOMYJIsIpHAsl JUTepaTypa XHMHUYECKOTO COJEpXKaHUs, CIPaBOYHBIE TOCOOUS,
pecypcel MHTepHETa), aHAaIM3UpOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (OpM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh eé JOCTOBEPHOCTD u
HENIPOTUBOPEUHUBOCTb;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orOope wuHPOpMaMKM, HEOOXOAUMON Il  BBIMOJHEHUS Y4YeOHBIX 3amay
OIPEAEIEHHOTO TUIIA;

nprOOPETaTh OMBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSAITETILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
uHpopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KayecTBE CpeAcTBa Mpu padbore cC
XAMHYECKOW WH(POpMANME: MPUMEHITh MEXNpeaMeTHbIe ((pu3ndeckue W
MaTeMaTU4YEeCKUE) 3HAKU U CUMBOJIbI, POopMyIbl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAI'TIAIHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBLHBIC yqeﬁﬂme I[eﬁCTBHH:



3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYKJa€MOM TEMBI B X0/1€ 1UAJI0ra U/WiIH
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C IIPE3CHTAUMENd pE3yJbTaTOB IO3HABATEIBHOM JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOT0 KCIEPUMEHTA, MPAKTUYECKOW pabOThI MO HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alii y4eOHOTO MPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pe3yJibTaTaM IPOBEAEHHBIX HUCCIECHOBAHUN IMYTEM COIJIACOBAHUS IO3UIUN B
X0J1e 00CYKJIeHUsI 1 0OMEHa MHEHUSIMU.

PeryasiTuBHbIC YHHBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYHIECTBISTH CBOIO MO3HABATEIBHYIO
JEeSTENbHOCTh, ONpenesss €€ Lead W 3aJauyd, KOHTPOJUPOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpeJlaraéMblii  alrOpUTM JEHUCTBUNA TIpH
BBIMIOJTHEHUM Y4YeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Hauboiee
b (eKTUBHBIN Ccroco0 HMX pemieHuss ¢ y4€TOM TMOJYyYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYLIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTA HAa OCHOBE CaMoOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU HA yTIyOJIEHHOM
YpOBHE Ha YpPOBHE CpEIHETOo OO0IIero o0pa3oBaHUS BKIIOYAIOT CIelU(UUecKue
Ut y9eOHOTO TIpeMeTa « XUMHES) HayYHbIe 3HAHUSI, yMEHHSI M CTIOCOOBI AeHCTBUI
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOoOPa30BaHUIO 3HAHUM, BHUIIBI EATEILHOCTH
[0 MOJYYEHUI0 HOBOT'O 3HAHUS U NPUMEHEHHIO 3HAHUW B PA3IMYHBIX Y4EOHBIX
CUTYalMsX, & TAKXKE B PEAJbHBIX )KU3HCHHBIX CUTYalUsX, CBA3AHHBIX C XUMHEH. B
porpaMMe II0 XHWMHUM MPEAMETHBIE PE3YyJbTaThl MPEICTABICHBI IO ToJaM
M3y4YCHUSL.

10 KJIACC

[Ipeamernbie  pe3ynabTaThl OCBOCHHSI Kypca «OpraHudeckas XuMUS»
OTPaXKaIoT:

c(hOpMUPOBAHHOCTh NPEACTABICHUN: O MECTE M 3HAYCHUU OPraHUYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ pOoJIi B OOECIEUYEHUU YCTONYMBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUYECKON U



MUIIEBONM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEpHUAJIOB,
HOBBIX HUCTOYHUKOB SHEPTHH, B o0ecrieueH U palMOHAILHOTO
MPUPOJIONOIB30BaHUs, B (POPMUPOBAHUKM MHUPOBO33PEHUS U OOIIECH KyJIbTYpbl
YeJIOBeKa, a TaKkKe OJKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOTHON Cpelie;

BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoIINe MOHATUSI — XUMUUECKUN DJIEMEHT, aTOM, SIPO U DJIEKTPOHHAs
obojouka aroma, S-, p-, d-aTOMHBIE OpOWTaIM, OCHOBHOE U BO3OYXIEHHOE
COCTOSIHMSI aToMma, TUOpUAM3alMs AaTOMHBIX OpOWTaned, HOH, MOJIEKYIa,
BaJICHTHOCTb, JIEKTPOOTPUIATEILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YTIEPOIHBIN cKeleT, GyHKIIMOHAIbHAS
rpyImna, pajaudkan, CTPYKTypHbie ¢Gopmylbl  (pa3BEPHYTHIE, COKpalIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M TMPOCTPAHCTBEHHAs (reomMeTpuveckas,
ONTHYECKas), H30MEpbl, TOMOJIOTHYECKUM P, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCIIOPOJI- U a30TCOJIepIKAIle OPTaHUYECKUE COCAMHEHHUs, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJSPHBIE COCIWHCHHS; TEOPHUH, 3aKOHBI
(nepuonnueckuii 3akon JI. WM. MenneneeBa, Teopusi CTPOCHHSI OpPraHMYECKUX
BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHHUS
U TPEBPAIICHUS DSHEPrUM IMPU XUMHUYECKHX pPEaKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKHE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHUSI IPUYMHHOCTH M CUCTEMHOCTH XMMHYECKUX SIBIICHUI; MTPEACTABICHUS
0 MEXaHM3MaX XHMHUYECKHX pPEakKlHi, TEPMOJUHAMHYECKUX M KHHETUYECKHUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSHUM aTOMOB U T'PYIIl aTOMOB
B MOJIeKyJlIax (MHIYKTUBHBIA U Me30oMepHBIN 3¢ dekTrl, opueHTanTsl 1 u Il pona);
(akToONOrMYEeCKNEe CBEICHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M 0€30macHOM
WCIIOJIb30BAaHUU BAKHEUIIUX OPraHUYECKUX BEIECTB B OBITY M MPAKTUYECKOUN
JESTENHbHOCTH  YeJIOBeKa, OOMMX  HAyYHBIX MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOIA, TTepepaboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TOHSITHMA,
YCTaHaBIIMBaTh WX B3aUMOCBSI3b, MCHOJb30BaTh COOTBETCTBYIOIIUE MOHSATUS HPH
OMHUCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUH;

c(hOpMHUPOBAHHOCTH YMECHHIA:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJMKY JIJISi COCTABJICHUSI MOJICKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYII OPTaHHIECKHUX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMM U PACKpPbIBATH UX CYIIHOCTD:
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKIHMA  MOCPEACTBOM  COCTaBIICHUS
AJIEKTPOHHOTO 0ajaHca »JTUX peaklHil, peakuuii HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPaBHCHUM;



W3TOTABIMBATH MOJIEITH MOJICKYJl OPTaHUYCCKUX BEIIECTB JJIS WUTFOCTPAIAH
X XUMHUYECKOTO U TTPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHUM: YCTaHABIMUBATh MPUHAMICKHOCTh HM3YUCHHBIX
OpraHMYECKUX BEIIECTB 10 HX COCTaBy M CTPOCHHIO K OIPEACIEHHOMY
KJIacCy/Tpynne COCIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u mpuBOAWTH TpUBHATBHBIC HA3BaHHUS IJIS OTICITBHBIX
MPEICTaBUTENICH OPTraHMYECKUX BEHIECTB (ITUJICH, allEeTUJICH, TOYOJI, TJIUICPHH,
ATWICHIJIMKONb, (EeHOJ, (GopMaabACTH/l, alleTaldbJCTH I, alleTOH, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTa, CTeapUHOBAs, OJICMHOBAs, MAIbMUTHHOBAS KUCJIOTHI,
TJIMIIWH, aJaHuH, MalbTo3a, (PyKTO3a, aHWJIWH, TUBHHHII, U30IPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

c(OpPMHPOBAHHOCTh YMCHHUS ONPEICIATh BHJ XUMHUYECKOH CBS3U B
OpPraHUYECKUX COCIUHEHUAX (KOBaJICHTHAs W WOHHAs CBS3b, G- M T-CBS3b,
BOJOPOIHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHSATH TOJOKEHUS TEOPHUH CTPOCHHSI
opranudeckux BemiectB A. M. ByTtiepoBa 1 00bSICHCHUS 3aBUCHMOCTH CBOWCTB
BEIIIECTB OT UX COCTaBa U CTPOEHUS,

chOpMHUPOBAaHHOCTh ~ YMEHHMHM  XapaKTepuU3oBaTh  COCTaB, CTPOCHHUE,
dbu3uMYecKkue MU XUMHYECKHE CBOWCTBA THUIMYHBIX TIPEICTABUTEICH pPa3TUUYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: aJIKAHOB, IIUKJIOAIKAHOB, aJIKCHOB, aJIKaJUCHOB,
QJIKWHOB, apOMAaTHUYECKHUX YTIJIEBOJIOPOJOB, CIUPTOB, AaJbJECTUIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, IPOCTHIX M CJIOXKHBIX A(DUPOB, )KUPOB, HUTPOCOCTUHEHUN H
aMHUHOB, aMHHOKHCJIOT, OEIKOB, YIJIEBOJAOB (MOHO-, JU- W TIOJIMCAXapHUIOB),
WUTIOCTPUPOBATh  TEHETHYECKYIO  CBSI3b  MEXKIY  HUMH  yYPaBHCHUSMH
COOTBETCTBYIOIIMX XUMHUUYECKHX PEAKIUH C MCIOJIB30BAHHEM CTPYKTYPHBIX
dopmyur;

c(hOpMHUPOBAHHOCTh YMEHHS IIOATBEP)KJIAaTh Ha KOHKPETHBIX IPHUMEpPax
XapaKTep 3aBUCHMOCTH PEAKIIMOHHON CITOCOOHOCTH OPraHUYECKUX COCTUHEHHUH OT
KPaTHOCTH M THUTIA KOBAJICHTHOU CBSI3H (G- U T-CBSI3M), B3AMMHOTO BIIMSIHUS aTOMOB
Y TPYIIIT aTOMOB B MOJICKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTePH30BaTh HCTOYHUKHU YTIIECBOIOPOIHOTO
ChIpbsi (HedThb, TPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro MepepaboTKH M
MPaKTHIECKOES TPUMEHEHHE TIPOIYKTOB MIepepabOTKH;

c(hOpMHUPOBAHHOCTh BIIQJICHUS CHCTEMON 3HAaHWHW O €CTECTBEHHO-HAYYHBIX
MeToJax IMO3HaHUS — HAOJIOACHUN, U3MEPEHUH, MOJICIUPOBAHUH, SKCIICPHMEHTE
(peaTbHOM M MBICIICHHOM ) U YMEHHUS MPUMEHSTH 3TH 3HAHUS,

c(hopMHUPOBAaHHOCTH YMEHHUS PUMCHSTH OCHOBHBIC oriepanuu
MBICIIUTEIILHON JIETEILHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, O0O0O0OIIeHHE,



CHUCTEMATU3ALIMIO, BBISIBIICHUE NMPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3YyYECHUSA
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHUII: BBISBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUM C
MOHSATUSMU U TPEACTABICHUAMH JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JJIs
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHMM: MPOBOJAUTH PACUYETHl MO XUMUYECKUM
dbopmynaM ¥ ypaBHEHUAM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3UUECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKICHUIO XUMHUYECKOU
dbopMysbl BelIeCTBA MO W3BECTHBIM MACCOBBIM JIOJIIM XUMUUYECKUX DJIEMEHTOB,
IPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIICCTB;

c(hopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OICHUBATH
C TMO3WIMH  DKOJIOTMYECKOW  O€30MacHOCTH  IOCHEACTBUS ~ OBITOBOM U
IPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEILECTB, UCIOIb30BATh MOJYYEHHbIE 3HAHUA ISl IPUHATHS TPAMOTHBIX PELICHUI
npo0JieM B CUTYalUsAX, CBA3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHIl: CaMOCTOATENbHO IUIAHUPOBATH U IMPOBOJUTH
XUMUYECKUI 3KCIEPUMEHT (MOJIyYEHHE M HW3YYEHHUE CBOWCTB OPraHMYECKUX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIIEBOAOPOAOB PpA3JIMYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE AKCIEPUMEHTAJIbHBIX
3a/lady 10 PACMO3HABAHHWIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM TMPaBUII
0e30macHOro OOpaIlleHHs ¢ BEIIECTBAMU M J1a0OpAaTOPHBIM 00OPYIOBAHUEM,
dbopMynupoBaTh IeNb UCCIENOBAaHUA, TNPEICTABIATh B pazIu4yHOM (dopme
pe3yAbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHIA:

coOMI0IaTh MpaBUJia IKOJOTHYECKH I1e1eCO00pa3HOro MOBEACHUS B OBITY H
TPYAOBOM AEATENBHOCTU B LENSAX COXPAHEHMS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JECHUCTBUS HA JYKUBBIE OPraHU3MBbI
ONpeIeNIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMas cMbich nokazatens [1/1K;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh NMPUMEHEHUS OPraHMYECKUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUW: OCYIIECTBISATh IIEJICHANPABICHHBIA MOUCK
XUMUYECKOU MHGOPMALIUK B PA3IMUHBIX UCTOYHUKAX (HayyHas ¥ y4eOHO-Hay4YHas
auTepaTypa, cpeAcTBa MmaccoBoi uHdopmanuu, UHTepHET u Ipyrue), KpUTUUYECKU
aHAJTM3UPOBATH XUMHUUYECKYI0 MH(OpMaINIO, epepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBUU C MOCTAaBICHHON Yy4eOHOM 3a1auei.



11 KIIACC

[IpeamerHble pe3ynabTaThl OCBOCHMS Kypca «OOIas W HeopraHudeckas
XUMUS» OTPAKAKOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX M IO3HABAEMOCTHU SBJIIEHUM NPUPOABI, O MECTE U 3HAYCHUU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAayK M €€ POJU B OOECICUCHHH YCTOWYHUBOIO
pa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHaOB, HOBBIX
UCTOYHUKOB JHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33PECHHUS U OOIIEH KyJIbTyphl YEJIOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOM

cpene;
BIAJICHUEC  CHCTEMOM  XMMHUYECKMX  3HaHHMK, KOTOpas  BKJIFOYAECT:
OCHOBOIIOJIATAOIINE TOHATHS — XUMHUYECKHUH DJJIEMEHT, aToM, SApO aToma,

U30TOIIBI, DJICKTPOHHAS 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIN, OCHOBHOE U
BO30YXIAEHHOE COCTOSHUS aToma, THOpuaM3alds aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIEKTPOOTPUIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, MeETaJInYecKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pEHIETKa, XUMHUUYECKash pPeakius, pacTBOp, BJIEKTPOJUTHI,
HEDJICKTPOJIUTHI, DJICKTPOIUTHYECKAs JUCCOLMAIMSI, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIh, BOCCTAHOBHTENb, TEIUIOBOU 3(PdekT
XUMHUYECKOW PEaKIuM, CKOPOCTh XMMUUYECKON peakiii, XUMHUUYECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (TEOpHUSI AIEKTPOJUTHYECKON AUCCOLUMAIMU, TEPUOTUUYECKUN
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MPEBPAILICHUS SHEPTUM NMPU XUMHYECKUX PEAKIMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JECUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3BIK
XUMHWH, MHPOBO33PECHUECKUE 3HAHUWS, JIEKAIIME B OCHOBE IMOHUMAHUS
NPUYUHHOCTA W CHCTEMHOCTH  XMMHYECKHX  SIBIICHUWA,  COBPEMEHHbBIE
NPEACTABJIEHUSI O CTPOCHHM BENIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaxX XHUMHUYECKUX
peakiui, TEPMOJUHAMMYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSAX X
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JUCIEPCHBIX CHUCTEMAX;
(haKTOJIOTHYECKHUE CBEJCHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC30MMacHOM
HCTIOJIb30BAHUN Ba)KHEUIIIMX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NEATCIPHOCTA  YEJOBEKa, OOMMX  HAyYHBIX  MOPUHIOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hopMHUPOBAaHHOCTh YMEHHH: BBISBIISITh XapaKTEpHbIC MPU3HAKH TOHITHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIIOJB30BATH COOTBETCTBYIOIIME MOHATUS PHU
ONMCAaHUM HEOPTraHWYECKHUX BEIIECTB U UX PEBPAICHUN;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIb30BaTh XUMUYECKYI0 CHUMBOJIUKY JIJIsi
cocTtaBlieHUs (GOpMyJ BELIECTB M  YpPaBHEHUHW XHMMHUUYECKHX  PpEaKIHi,
cucremarnueckyio HomeHKIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEIbHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACINISTh BaJCHTHOCTh U CTEIIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOW CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UInuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PpEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWMCTB BEIIECTB OT
BUJla XUMUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM H
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOW CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMW:  KJIaCCUPUIMPOBATH:  HEOPTraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKITUU TI0 Pa3TUIHBIM ITPU3HAKAM (YUCTY
U COCTAaBy pEarupyrolilux BEIIECTB, TEIIOBOMY 3P (dEKTy peakiuu, U3MEHEHHUIO
CTETIEHEeW OKHCJICHUS DJJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTajlu3aTtopa H
JIPYTHUE); CAMOCTOSITEILHO BBIOMPATh OCHOBAHHS M KPUTEPHUH JJIs KiIacCU(pUKAIIUN
U3Y4YaeMbIX BEUIECTB U XUMHYECKUX PEaKIIUil;

c(hOpMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI IEPHOJUYECKOTO 3akoHa /I,
W. MenaeneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIHH;

c(OpPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJICKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XHMHUYECKHX 3JIEMEHTOB [E€PBOrO—YETBEPTOrO IEPUOJOB
[Tepuonuueckoii CHUCTEMBI J.. Menpeneena, HCTIOJIB3YSI MOHSTHUS
«OHEPreTUYECKUE YPOBHU», «IHEPreTHUUYECKHUE IMOTYPOBHU», «S-, p-, d-aTOMHbIE
opOuTaNN», «OCHOBHOE M BO30YXKIEHHOE HHEPreTUUYECKHUE COCTOSHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHsI CBOWCTB XMMHUYECKHX DJIEMEHTOB M UX
coequHeHUMM 1o mnepuomaMm u rpynnam Ilepmogmueckou cucremsr [l N
MenpeneeBa, BaJ€HTHbBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAaHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHYECKHE  CBOMCTBA  BEHIECTB  PA3JIMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYIIECTBOBAHHE T'€HETHYECKOW CBA3M MEXKJIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IMOMOIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh yYMEHHUS PACKPBIBaTh CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTAHOBUTENIBHBIX PEAKIUA MOCPEACTBOM COCTABIICHUS 3JEKTPOHHOIO OanaHca
ATUX peakui; peakluii MOHHOrOo OOMEHa MyTEM COCTABICHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHUW;  PpEAKUMM  THUIPOIU3A;  pEaKIUl
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPEe TMIPOKCOKOMILIEKCOB IIMHKA U aTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIUU C YU4ETOM HMX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTH XHWMHUYECKOW peakIud B 3aBUCHUMOCTH OT Pa3IMYHBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIEHUSI XUMUYECKOTO PAaBHOBECHS IO/ BIUSTHUEM
BHEIIHUX Bo3jaeicTBui (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe Hay4yHbIE TPUHIUNBl XUMUUYECKHUX IPOU3BOJICTB; II€JI€CO00PA3HOCTh
MPUMEHEHHsS] HEOPTaHUYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIEHUS PUCK-TIONh3a;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYyYHOTO
MO3HAHMS SBJICHUN TIPUPOJbI — HAOMIOICHUE, HW3MEpPEHHEe, MOJIeTUPOBaHUE,
AKCTIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS MIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHEHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TIPHUPOJIE,
MPAKTUYECKOU EeSATEILHOCTH YEJIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBISATH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
HNOHATUSAMM U TIPEICTABICHUSMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1€€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TMPOBOAUTH pPACUETHI: C HCIOJIB30BAHUEM
NOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpPHAs KOHUEHTPALIUS;
MAaccChl BEIIECTBA WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WM 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECCTB; TEIUIOBOro d(ddekra
peaKiuu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEIOYEH ¢
U3BECTHOM CTEIMEHBIO JHUCCOIMAIMK; Macchl (00BEMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTa PEAKIMHU, €CIU OJHO M3 MCXOJHBIX BEUIECTB JAHO B BHJIE€ pacTBOpa C
ompeIeIEHHOW MAacCOBOM JI0JICH PacTBOPEHHOTO BEIIESCTBA WJIM JAaHO B M30OBITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTA PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKACHUE KaU€CTBEHHOTIO COCTaBa HEOPraHMYECKHUX BEILIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIBI0 HWHIUKATOPOB, H3YyUYECHUE BIHSHUS
pa3iuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7a4 1o Temam «Mertamiey U «Hemertamne») ¢
coOJIoIcHUEM TpaBuil 0€30MaCHOTO O0pallleHUs C BEIeCTBAaMU U J1a00PATOPHBIM
obopynoBanueM, (GOpMyIUpoOBaTh I1€Jdb HCCIEIOBAHUS, MPEICTABISITH B
paznuuHoON (opMe pe3ynbTaThl HKCIEPUMEHTA, AHAIM3UPOBATH M OIEHUBATH HX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHHI: COOIIOAATh MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynod u nabopaTopHbIM 000pyJAOBaHUEM, OOpalleHus C BelleCTBaMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBHIMIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OTBITOB, HYKOJIOTHYECKH I€JIECOO0PA3HOr0 TMOBENIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B IIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOMU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABAaTh OIMACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMbici nmokaszarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMAILIUU B PA3INYHBIX UCTOYHUKAX (HaydHas ¥ yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUUECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaAIUIo, TiepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4ueOHOM 3aadei.
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' HUKJIOATKAHBI
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2.5 l"aioreHnpou3BoAHbBIE YTIEBOJOPOIOB 4
Wroro no pazgeny 35
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11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM
Ne n/m
MPOrpamMmbl

KoaunuyecTBo 4acoB

Bcero

JuexkTpoHHbIe (U poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU

Crpoenue atoMa. [lepuoanueckuit
3akoH u [lepuoanueckas cucrema

1.1 9
XUMHUYeCKnX deMeHToB J1. Y.
MenneneeBa
12 Crpoenue BemiectBa. MHOTOOOpasme 1
' BEILIECTB
1.3 XHWMHYECKUE PEAKIIUU 19
Hroro no pasgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Hemeramis 31
2.2 Mertaubl 23
Hroro no pazneny 54
Pa3pen 3. Xumus u ;KU3HL
31 MeTo bl TTO3HAHUS B XUMUH. XAMUS U 9
' KH3Hb
Hroro no paszneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
Konuyec DJIeKTPOHHbIE
Ne i/ Tema ypoka o Aara wHppoBLIe
4acos H3yYeHHUs o0pa3oBaTe/bHbIE
Bceero pecypcbl
| [Ipeamer u 3HaUeHNE OPraHUYECKON XUMUH, TPEACTABICHUE | 4.09
0 MHOT000pa3uu OpraHuYeCcKuX COeANHEHNN '
DNEeKTPOHHOE CTPOEHUE aToMa yriiepoja (OCHOBHOE U
2 BO30YKIEHHOE COCTOSIHUS). BaneHTHbIE BO3MOKHOCTH 1 4.09
aToMa yriepo/ja
XHUMHUYECKas CBSI3b B OPraHUYECKUX COCAMHEHUSX.
3 MexaHnu3mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3U, CIIOCOOBI 1 6.09
pa3pbiBa CBS3EM
4 Teopust cTpoeHUst OpraHuyecKuX coeauHeHuii A. M. 1 11.09
Byrieposa )
Bunbl nzomepun: cTpykTypHasi, IpOCTPaHCTBEHHAS.
5 DnexTpoHHbIe 3(H(HEKTH B MOJIEKYJIaX OPTaHUYECKUX 1 11.09
COEOUHEHNN
6 [IpencraBnenue o KiaccuUKaMK U CUCTEMATUYECKas | 13.09
nomenknarypa (IUPAC) oprannyeckux BemecTB ’
Knaccugukanus peakiuii B opraHu4eckoi XuMuu 1 18.09
CucremaTu3anus 1 0000IIeH1e 3HAHUN TI0 TEME 1 18.09
AJNKaHBI: TOMOJIOTHYECKHH psif, obmas ¢popmyna,
9 HOMEHKJIATypa U U30MEPUsL, dJIEKTPOHHOE U 1 20.09
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII
10 DuU3NYECKUE U XUMUYECKUE CBOMCTBA AJIKAHOB 1 25.09




Haxoxnenue ankanoB B npupoe. CriocoObl MoTydeHus u

11 25.09
MIPUMEHEHHE AJTKAHOB
[uknoankanel: o0mast popmyia, HOMEHKIATYpa U

12 M30Mepusi, 0COOCHHOCTH CTPOCHUS U XUMUYECKUX CBOWCTB, 27.09
crocoObI OJYYEHHUs ¥ IpEMEHeHNe BXxoaHoii KOHTPOIb
Pemenne pacu€THbIX 3aa4 Ha ONpeeIeHUEe MOJIEKYISIPHON

13 (hopMyITBI OPraHNYECKOTO BEIIECTBA M0 MACCOBBIM JIOJISIM 2.10
aTOMOB JIEMEHTOB, BXOIAIIUX B €r0 COCTaB.
AJIKEeHBI: TOMOJIOTHYECKHH psafl, obOmas hopmyna,

14 HOMEHKJIATypa, 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE ’ 10
cTpoeHue Mosekyn. CTpyKTypHasi U LIUC-TpaHC-U30MepHs
AJIKEHOB

15 du3MYeCKre U XMMUYECKUE CBOMCTBA alikeHOB. [IpaBuiio 410
MapKoBHHKOBA '

16 CriocoObl mostydeHus: 1 IpUMEHEHUE aJIKEHOB 9.10

17 IIpakTuyeckas padora Ne 1 o teme "[lonyuenue sTuineHa 9.10
U U3y4YEHHE €ro CBOUCTB" )

18 Pemenne pacu€THbIX 3324 Ha ONpeAeIeHUE MOJICKYISIPHON 11.10
(bopMyJIbl OPraHUYEeCcKOro BEIEeCTBA ’

19 ANKaaMeHbI: CONPsKEHHBIE, U30JUPOBAHHBIE, 16.10
KymynupoBaHHble. OCOOEHHOCTH IEKTPOHHOTO CTPOCHUS ’

20 XUMHUYECKUE CBOMCTBA CONPSKEHHBIX TUECHOB 16.10

21 CrniocoObl nosTyyeHHs U IPUMEHEHUE allKaJueHOB 18.10
AJNKUHBI: TOMOJIOTHYECKUN psifl, oOmiast popmyina,

22 HOMEHKJIATYpa, JIEKTPOHHOE U MPOCTPAHCTBEHHOE 23.10
CTpOEHUE MOJIEKYI, (pU3uvecKkne CBONCTBa

23 XHUMHUYECKUE CBOWCTBA aJIKUHOB 23.10

24 KauecTBeHHbIe peakiii Ha TPOMHYIO CBSI3b 25.10




25 CrniocoObl mosryyeHHs U IPUMEHEHUE alTKUHOB 6.11

26 Pemenue 3agau: pacy€Tsl IO ypaBHEHUIO XUMHUECKON 6.11
peakuuu

27 CucremaTtu3zanus 1 000011eHNE 3HaHUI TI0 TEME 8.11
ApEHBI: TOMOJIOTHYECKUH psiJl, oO1mast popmyia,

)% HOMEHKJIaTypa. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE 1311
CTPOEHHE MOJIEKYJI O€H30J1a ¥ TOJyoJa, uX Gpusnyeckue '
CBOMCTBA

29 XHWMHUYECKHE CBOMCTBA aPEHOB: PEAKIIUU 3aAMEILIECHUS 13.11

30 XHWMHUYECKHE CBOMCTBA aPEHOB: PEAKIUH ITPUCOEINHEHHS], 15.11
OKHCJIEHUE TOMOJIOTOB OEH30J1a '

31 Oco0eHHOCTH XMMHUYECKHUX CBOWCTB CTHPOJIa 20.11

1 Pemenue pacu€THbIX 3a/1a4 Ha ONPEIETCHUE MOJICKYJIAPHON 20.11
(hopMyIbl OPraHUYECKOTO BEIEeCTBA '

33 CrocoOpl MoTy4eHus: 1 IpUMEHEHNE apEHOB 22.11

34 I'enetnueckas cBs3b MEXKAY Pa3IMYHBIMU KJIACCAMU 2711
yIJI€BOI0POJIOB

35 Pacuérbl o ypaBHEHUSIM XUMHUYECKUX PEAKIUH. 2711
CucremaTu3anus 1 0000IIeHHe 3HAHUN TI0 TEME ’

36 [Tpuponaustii ras. [lonmytable HEDTIHBIE Ta3bl 29.11

37 KaMmeHHbI# yrob ¥ MPOayKTHI €ro nepepaboTKu 4.12

38 Hed1b 1 cnocoOrl e€ nepepadotku. [Ipumenenue 412
MIPOIYKTOB NepepaboTKH HePTH ’

39 I'enernueckas cBA3b MEXAY Pa3INYHBIMU KIIACCAMU 6.12
YIJI€BOIOPOJOB

40 ["anmoreHonpon3BOAHBIE YTIIEBOAOPOIOB: 3JIEKTPOHHOE 1112

CTPOCHUEC; PCAKIINU 3aMCIICHHUSA IraJIOT'CHA




JleiicTBHE 1IEI04Yel HA TaJIOTCHIIPOU3BOIHBIE.

H B3aumoneiicTBue AUrajoreHaaKkaHoB C MArHUEM U IUHKOM .12

4 Cucremaru3zanus 1 0000IIeHUE 3HAHUM 110 pa3aey 13.12
"VrieBoaopoas"” '

43 KourtpoJabHas padora no teme "Yriesoaopoab:" 18.12
[IpenenbHbIE 0THOATOMHBIE CITUPTHI: TOMOJIOTUYECKUM psi,

44 obmas Gopmysna, CTpOCHUE MOJIEKYJI, U30MEpHsl, 18.12
HOMEHKJIATypa, Kiaccudukarus, puandeckre cBONCTBa

45 XHWMHUYECKUE CBOMCTBA MIPEAEIBHBIX OJHOATOMHBIX CIIUPTOB 20.12

46 CriocoOblI MosTydeHus: 1 IpUMEHEHUE OJTHOATOMHBIX CITUPTOB 25.12

47 [IpocThie 3¢upbl: HOMEHKIIATypa U H30MepHs, 0COOEHHOCTH 75.12
(bu3NYECKUX U XUMHUYECKHUX CBOMCTB '

43 MHoroaToOMHbI€ CIUPTHI: ITUIICHTIINKOJIb U TIUIEPUH, UX 27 12
¢dbuznyeckrue 1 XuMHUYeCKHe CBOWCTBA '
CriocoObl mosTydyeHus: 1 IpUMEHEHNE MHOTOaTOMHBIX

49 10.01
CIUPTOB

50 @DeHoJ: CTPOSHHUE MOJIEKYIIbI, PU3NYECKUE CBOMCTBA. 15.01
ToxkcuuHocTh Qenona ’

51 XuMHYecKue CBOMCTBa (heHoIa 15.01

52 CriocoOblI mostydeHus: U mpuMeHenue ¢eHosna 17.01

53 IIpakTHyeckas padora Ne 2. Pemienue 201
SKCIEPUMEHTAIBHBIX 3a7a4 1o TeMe "CrupThl U HeHOoITbI" ’

54 CucremaTu3anus 1 0000IIeH1e 3HAHUN TI0 TEME 22.01
Anblieruipl 1 KETOHBI: 3JIEKTPOHHOE CTPOEHUE

55 KapOOHWJIBHOU TPYIIBI; TOMOJIOTHYECKHE Psi/ibl, 00IIast 24.01
(bopmyna, n30MepHs 1 HOMEHKIIaTypa

56 AJnbaerubl 1 KeTOHBI: (PU3UUECKUE CBOMCTBA; PEaKIIUn 29.01




MIPUCOETUHEHUS

PeaKIII/II/I OKHCJICHUA U KAYCCTBCHHBIC pCAKIIUN AJIbJACTHU/I0B

57 29.01
U KETOHOB

58 CriocoOBI MOJTyYeHUs AJTbJICTHIOB U KETOHOB 31.01

59 OnHOOCHOBHBIE MpeieNbHbIE KAPOOHOBBIE KUCIIOTHI, 5.00
0COOEHHOCTH CTPOEHUS UX MOJIEKYIT '

60 N3oMepust 1 HOMEHKIaTypa KapOOHOBBIX KUCIIOT, UX 5.00
(usnueckue cBocTBA '

61 XHUMHUYECKUE CBOMCTBA MPEIETbHBIX OJJTHOOCHOBHBIX 702
KapOOHOBBIX KHUCJIOT '

2 Oco0eHHOCTH CBOICTB MYpaBbHUHOU KUCIIOTHI. 12.00
MHuoroo6pasue KapOOHOBBIX KMCIOT '
OcoOEeHHOCTH CBOWMCTB: HEMPEACTbHBIX U aPOMATHUECKHUX

63 KapOOHOBBIX, JUKAPOOHOBBIX, THAPOKCHUKAPOOHOBBIX 12.02
kucinot. [IpencraBuTenu BoICIINX KapOOHOBBIX KUCIOT

64 [ToHsaTHE O MPOM3BOIHBIX KAPOOHOBBIX KHCIIOT 14.02

65 CriocoObl mostydeHus: 1 MpUMeHeHrne KapOOHOBBIX KUCIIOT 19.02

66 CrnoxHbIe 3QUPBI: TOMOJIOTHYECKUN Psifl, 001Iast hopMyIia, 19.02
M30MepHs U HOMEHKJIaTypa

67 dusnyeckrue 1 XMMUYECKHE CBOMCTBA A(UPOB 21.02
Pemenue pacu€THbIX 3aa4: 10 YPAaBHEHUIO XUMUYECKOM

68 peaxiuu, Ha Onpe/esieHne MOJIEKYISIPHOU (GOpMYITbI 26.02
OpPraHMYECKOr0 BEIIECTBA
IIpakTnueckas padora Ne 3. Pemienne

69 SKCIIEpUMEHTabHBIX 3aa4 1o TeMe "KapOboHoBbIe 26.02
KucnoTel. CinoxxHble d3Gups"

70 XKupsl: crpoenne, pu3nUEcKue 1 XMMUYECKHE CBOWCTBA 73,00

(rumponus)




OCoOGeHHOCTH CBOWCTB KUPOB, COAEPIKAIINX OCTATKU

71 5.03
HETpeAeTbHBIX KUPHBIX KUCIOT. JKupbl B mpupoe
MBp1a KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEe

72 neiictue. [loHATHE O CHHTETHYECKUX MOIOIIIUX CPEJICTBAX 5.03
(CMO)

7 ['enernueckas cBsI3b YriIeBOJAOPOJOB U 703
KHUCIIOPOACOEpKAIINX OPraHUYECKUX BEIIECTB

74 Pacuérel 0 ypaBHEHUSAM XUMUYECKHUX PEAKIUN 12.03

75 CucreMaruzanys 1 0000IIeHNEe 3HAHUH IO TEME 12.03

76 OO6mrast XxapakTepUCTUKA YTIIEBOJIOB U KilaccupuKaIus 14.03
YIJIEBOIOB (MOHO-, M- M TIOJIMCAXapHIBI ) '
Momnocaxapupl: pu3nUecKre CBOMCTBA U HAXOXKICHHUE B

77 19.03
IpUpOJE

73 [IpuMeHeHue TII0K03bl, €€ 3HAUCHHUE B )KU3HEAEATEIbHOCTU 19.03
OpraHusma

79 Jucaxapuipl: caxapo3a, MajlbTo3a U Jlakto3a. Haxoxaenue 21.03
B IIPUPO/JIE U IPUMEHEHUE TUCAXAPUIOB

20 [Tonucaxapuapl: CTpO€HUE MaKpOMOJIEKYJI, (pru3nueckue u 204
XUMUYECKHE CBOMCTBA, IPUMEHEHHE '

81 [TonsiTHe 06 UCKYCCTBEHHBIX BOJIOKHAX 2.04

2 Perienune pacueTHbIX 33a4 Ha ONpeAEICHUE 101U BBIX0OA 4.04
IPOYKTa peakiMy OT TEOPETUYECKH BO3MOXKHOIO

83 Cucremaru3zanys 1 0000IIeHUe 3HAHUH 110 pa3zey 9.04

24 KonTtpoasnas padora no teme "Kucnoponcoaepxaiue 9.04
OpraHUYeCcKHUe coeTuHEeHus" ’
AMMHBL: K1accupUKaIMs, CTPOCHHUE MOJIEKYJ, 00Ias

85 ¢bopmyna, n30MepHsi, HOMEHKJIaTypa U (puzndeckue 11.04

CBOICTBa




86 XUMHYECKUE CBOMCTBA ann(aTHUECKUX aMHHOB 16.04

g7 AHUIIMH: CTPOCHUE aHWJIMHA, 0COOEHHOCTH XUMHYECKHUX 16.04
CBOWCTB aHUJIMHA
CriocoObI mosTyueHHs ¥ IpUMEHEHNE alTn(paTuIeCcKuX

88 18.04
aMUHOB

29 AMMHOKHUCIIOTHI: HOMEHKJIATypa U U30Mepusi, GU3nuecKue 23.04
cBoiicTBa. OTIENbHBIC IPEACTABUTENH (L-aMHUHOKHUCIIOT '

90 XMMHUYECKHE CBOMICTBA aMUHOKHCIIOT, NX OMOJIOTHYECKOE 7304
3Ha4YEeHHE aMUHOKHUCIIOT. CHHTE3 M TUIPOJIU3 TIETITH/IOB '

91 benku kak mpupoIHbIE OJUMEPDI; CTPYKTYPBI OEIKOB 25.04

92 XHUMHUYECKHE CBONCTBA OEIIKOB 26.04
A3zoTcoepKalye reTepouKInIYecKue CoOeIMHEHUSI.

93 HyxknenHoBbIE KHCITOTBI: COCTaB, CTPOECHUE U 30.04
OuosioruuecKasi pojb
IIpakTuyeckas padora Ne 4. Peienue

94 AKCIEPUMEHTAIBHBIX 33714 M0 TeMe ""A30TcoiepxKaniue 30.04
OpPraHu4ecKue coeMHEeHus"

95 [IpakTrueckas pabota Ne 5. PereHue sxcriepuMeHTaIbHBIX 705
3a7a4 no Teme "Pacrno3HaBaHue OpraHMYeCKUX COCAMHEHUN" ’

96 HroroBasi kouTpobHasi padora/ Beepoccuiickas 705
nposepouHas pabora ’
OcHOBHBIE IOHATHSA XUMHUU BEICOKOMOJIEKYIISIPHBIX

97 COEMHEHUHN U METObl UX CUHTE3a —IIOJIMMEpU3alus U 14.05
MOJIMKOHACHC AU

98 [Tnactmaccel. YTunu3zanus u nepepadboTKa MIacTuka 14.05

99 DnacToMephl: HATYPAJIbHbIA CUHTETUYECKHE KaydyKH. 16.05
Pe3una ’

100 BoiokHa: HaTypanbHbIE, HCKYCCTBEHHBIE, CHHTETUYECKHE. 21.05




HOHI/IMepBI CIICIHUAJIBHOI'O Ha3HAYCHU

IIpakTnueckas padora Ne 6. Pemienue

101 SKCIEPUMEHTAJIbHBIX 331a4 1o TeMe "Pacrno3naBanue 1 21.05
IJ1acTMacc ¥ BOJIOKOH"
102 O06o01IeHre U CHCTeMaTH3alrs U3Y4EHHOTO MaTepHralia 1o | 23.05
Tteme "BbIcOKOMOJIEKYIsIpHbIE COETMHEHUS" '
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KosuyecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka Mara uupposbie
n/n Bcero HU3yUYeHus o0pa3oBaTejibHbIE
pecypcsl
| Atom. CocTaB aTOMHBIX si7ep. XUMUYECKHMA | 4.09
anemeHT. M3oTombl '
) CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB, : 4.09
KBAaHTOBBIE YKCIIa
3 Knaccudukanus XuMUYECKUX 3JIEMEHTOB (s-, 1 6.09
p-, d-, f-a37emenThI) )
Pacmnipenienenue 31eKTpOHOB 10 aTOMHBIM
4 1 11.09
opOuTamsm
DneKTpOHHBIE KOH(UTYpalli aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM 1 11.09
COCTOSTHUU
6 DNeKTPOHHbIE KOH(UTYpaIli HOHOB. 1 13.09
DNeKTPOOTPULIATEIBHOCTD ’
[Tepuoauueckuii 3axon u [lepuoanueckas
7 cUCTeMa XUMHYeCKUX 31emMeHToB [I. U. | 18.09
MenneneeBa, CBsI3b C COBPEMEHHOM Teopueit ’
CTPOEHHMS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
2 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MU | 18.09
MPOCTBIX U CJIOKHBIX BEUIECTB MO TPYIIaM U
nepuoaam
9 CucremaTu3aius 1 0000IIeHne 3HAHUN TI0 1 20.09




TEMEC

10

Buaer xumudeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOU CBSI3H.
Bonopoanas cBsa3b. MexXMOJIEKYIsIpHbIE
B3aUMO/ICHICTBHS

25.09

11

BaneHTHOCTP U BaJIeHTHBIE BOBMOKHOCTH
aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX TE€OMETPUUYECKHM CTPOECHUEM

25.09

12

[IpencraBneHus 0 KOMIJIEKCHBIX
COETMHEHUSX: COCTaB M HOMEHKJIATypa

27.09

13

BemectBa MoJieKynsipHOTO U
HEMOJIEKYJISIPHOTO CTpOeHUs. THurbl
KPUCTANINYECKUX PELIETOK U CBOWCTBA
BELIECTB

2.10

14

Ilonatue o AUCHEPCHBIX CUCTEMAX.
HpeﬂCTaBHGHI/Ie 0 KOJUIOMAHBIX pacTBOpax

2.10

15

HcTunHble pacTBOPHI: HACBHIIICHHBIE U
HEHaCBILEHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

4.10

16

CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU
pacTBOpOB

9.10

17

Pemrenne 3ama4u ¢ UCHOIB30BaHUEM ITOHSITHI
"MaccoBas J10J1s1 pacCTBOPEHHOTO BellecTsa',
"MoJIsipHasi KOHUEHTpanus"

9.10

18

Knaccugukanus 1 HoMEHKIaTypa
HEOPraHMYECKUX BEILECTB

11.10

19

CI/ICTeMaTI/IBaI_[I/Iﬂ u 0606IJ_ICHI/IC 3HAHMH I10
TEMC

16.10




20

KonTtpoabnas padora 1 no temam
"Ctpoenue aroma. [lepuonnueckuii 3aKkoH 1
[lepuoandeckas cucreMa XUMHYECKUX
anemenToB JI. 1. Menneneesa", "Crpoenue
BemecTBa. MHOTOOOpa3ue BemecTs"

16.10

21

Knaccudukanus XuMHUYecKux peakuuii B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUsI MacChl BELECTB; 3aKOH
COXpaHEHUs U IIPEBPAILECHNS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

18.10

22

TenoBbie 3¢ (HeKTh XUMUYECKUX PEAKITHIA.
TepmoxumMuyeckue ypaBHEHHs

23.10

23

Boruncnenus mo ypaBHEHUSIM XUMHUECKUX
peakuuil ¥ TepMOXUMUYECKUM YPaBHEHUAM

23.10

24

CKOpOCTh XMMUUYECKOH peakiinu, e&
3aBUCHUMOCTD OT Pa3IMYHBIX (aKTOPOB.
Karanus u xatanuszatopbl

25.10

25

I'omoreHnnsIe n IreTCPOrcHHbIC pCaKIun

6.11

26

IIpakTuyeckas padora Ne 1 o Teme
"BiustHue pa3nudHbIX GaKkTOpoOB HA
CKOPOCTbh XUMHYECKON peakiuu"

6.11

27

OO6patuMble U HEOOpaTUMBbIE PEAKIINU.
XHUMHUYECKOE PaBHOBECUE

8.11

28

IIpakTnuyeckas padora Ne 2 o Teme
"BausiHue pa3nuyHbIX (GaKTOpPOB Ha
MIOJIOKEHHE XMMHYECKOT0 paBHOBecHs"

13.11

29

aﬂeKTpOJ'II/ITI/I‘-ICCKaH JUCCOLManms. CunbHbIC
U ci1a0Oble QJICKTPOJIATHI. Crenedn

13.11




Jucconmaiuuu

Nonnoe npoussenenue Boapl. Cpena BOJHBIX

30 pactBopoB. Boopoanslii nokaszarens (pH) 15.11
pacTBopa

31 I'maposns coneit. Peakuuu, nporekaroniye B 20.11
pacTBOpax dJIEKTPOJIUTOB
IpakTHyeckas padora Ne 3 o Teme

32 "XUMHUYECKHE PEaKIy B pacTBOpax 20.11
BIEKTPOIUTOB"

OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIE

33 peakuuu. BaxxHeume oKucauTeny u 22.11
BOCCTaHOBHUTEIH
MeTtop 37eKTPOHHOTO (3JIEKTOHHO-UOHHOTO)

34 27.11
Oamanca

35 DIIEKTPOJIN3 PACTBOPOB U PACTIABOB 2711
BCIICCTB

36 Pemenue 3a1a4 pa3auyHbIX TUTIOB 29.11

37 Pemenue 3a1a4 pa3auyHbIX TUTIOB 4.12

18 CucreMaru3anus 1 0000IIeHUE 3HAHUH 110 412
teme "XuMHUUeCcKre peakiuu" ’

39 KonrtpoJsbHas padora Ne 2 o reme 6.12
"Xumuueckue peakiuu" ’
[Tonmoxenne Hemeraos B [lepuoanueckoit

40 CHCTEME XMMHUYECKHX dj1eMeHToB /I, 1. 112
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS MX '
atroMoB. du3nueckue CBONCTBA HEMETALIOB

41 AnnmoTponus HEMETaJIOB (Ha IpUMepe 112

KHCIopo/a, cepsl, Gocdopa u yriaepoaa)




Bogopox: nonyduenue, pusndeckue u

42 . 13.12
XUMUYeCcKue cBoucTBa. ['uapusl
["asiorensl: HaX0XAC€HUE B PUPOJIE, CITOCOOBI

43 MoJTy4eHus1, GU3NIECKUE U XUMHUECKHUE 18.12
CBOMCTBA
lNanorenoBopopoasl. Baxuerimme

44 KHCJIOPOJICOCPIKAIITUE COCTUHEHUS 18.12
raJoreHOB
JlaGopaTopHbIE U TPOMBIIICHHBIE CTIOCOOBI

45 MOJTy4€HHS TaloreHoB. [Ipumenenne 20.12
TaJIOT€HOB U UX COCTMHEHUN
IIpakTHyeckas padora Ne 4. Perenne

46 AKCIIEPUMEHTAIBHBIX 337a4 110 TEME 25.12
"T"anorensr"
Kucnopon: naboparopusie u

47 MIPOMBIIIIJIEHHbIE CLIOCOOBI TIOJTYYESHHUS, 75.12
¢buznueckue U xuMuyeckue cporictsa. O30H. ’
[IpumeHeHue KUCIOpoIa U 030HA

48 OKcubl U IEPOKCHIBI 27.12

49 Pemenne 3a1a4 pa3nuyHbIX TUIIOB 10.01
Cepa: Hax0XJIeHUE B PUPOJIE, CTIOCOOBI

50 noytyueHusi, GU3NYECKUE U XUMUYECKHE 15.01
CBOMCTBA

51 CepoBosiopo, Cynb(uIbI 15.01

50 Kucnoponaconepkaiue coelMHEHUsI CEPBI. 17.01
Oco0eHHOCTH CBOMCTB CEPHOM KHCIOTHI '

53 IIpakTnueckas padora Ne 5. Pemienne 201

AKCIIEpUMEHTANIbHBIX 3a1a4 1o Teme "Cepa u




eé coeqnHeHus"

A30T: Hax0XkJIeHUE B IPUPOJE, CIIOCOOBI

54 MOJTy4eHus1, GU3NIECKUE U XUMHUECKHUE 22.01
CBOMCTBA. AMMHMAK, HUTPUJIBI

55 Kucnopoaconepxaiiue coefuHEHHs a30Ta. 24,01
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI '
[IpumeHeHue a30Ta v €ro COeTMHEHU.

56 29.01
A30THBIE y10OpEeHUS
®dochop: HaxXOXKIEHHE B IPUPOJIE, CLIOCOODI

57 noJtyueHusi, GU3NYECKUe U XUMUYECKHE 29.01
cBoiictBa. ®ocunpl u pochun

58 Oxkcunpt hochopa, pochopcoaepxariue 31.01
kucioThl. Cosn pochopHOI KUCTOTHI '

59 [Ipumenenne Gocdopa u ero COeTUHECHHIA. 5.0
docdopHbie yIoOpeHus '
IIpakTuyeckas padora Ne 6. Peienue

60 SKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe "A30T U 5.02
dhocdhop u ux coenuHeHU"
Yrnepoa: HaXoKIeHUE B PUPOJIE,

61 AJUIOTPOITHBIE MOTU(PUKALINN; PU3UUECKHUE U 7.02
XUMHYECKHE CBONCTBA, MPUMEHEHHE

2 Oxcup yrnepona(Il), okeun yrnepona(1V), 12.00
yroJIbHasi KUCJIOTA U €€ COJH

63 Peurenue 3ana4 pa3anyHbIX TUIIOB 12.02
KpemHuii: HaxoXaeHue B pUpoJie, CocoObl

64 noJTy4eHus1, GU3NYEeCKue U XUMHUECKHUE 14.02
CBOMCTBA

65 Oxcun kpemuus(IV), kpeMHuEBast KMCIIOTA, 19.02




CHJIMKAThI

[IpuMeHeHne KpeMHUS U €r0 COCTUHEHUM.

66 19.02
CrexkJi0, €ro nojryueHue, BUAbI CTEKIIA

67 Pemenue 3ana4 pa3anyHbIX TUIOB 21.02

68 Cucremaru3zanus 1 00001IeHUE 3HAHUM 110 26.00
teme "Hemeramibr" )

69 KourtpoJsbHas padora no reme 26.00
"HemeTanan" Ne 3 '
AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,

70 28.02
KOPPEKIHsI OIHO0K
[Tonoxxenne metanos B [lepuoanueckoi

71 CUCTEME XUMHUYECKUX DJIEMEHTOB. 5.03
Oco0eHHOCTH CTPOEHUS SNIEKTPOHHBIX '
000JI04€K aTOMOB METAJIOB

7 OO6mue ¢puznuecKre CBOMCTBAa METaJIOB. 5.03
[IpumeHeHre METaIIOB B OBITY U TEXHHUKE '

73 Cmuasel MetaiuioB. Koppo3usi meTasnioB 7.03

74 Pemenue 3a1a4 pa3auyHbIX TUTIOB 12.03
DIEKTPOXUMHUYECKUH P HAIPSHKEHUM

75 MeTaiuioB. OO01IHe crnocoObl MOIy4YeHHUS 12.03
METaJJIOB
OO1as xapakTepucTuka MetamioB [A-
rpynnsl [leproanyeckon cucTeMbl

76 XUMHUYECKHUX AIeMEHTOB. HaTpuil n kanuit: 14.03
noytyueHue, GU3NYecKue 1 XUMUIECKHe ’
CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEUIECTB U
HUX COeIUHEHUI

77 Ooas xapakTepucTuka MmeTayuioB I1A- 19.03




rpynnsl Ileproauyeckoi cucteMsl
XHUMHUYECKUX 3JIEMEHTOB. Marauii u
KaJIBLIMI: TIoJTydeHue, pusndeckue u
XUMHUUYECKUE CBOMCTBA, MIPUMEHECHHUE
MPOCTHIX BEUIECTB U UX COCTUHEHUN

78

XKécTkoCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS

19.03

79

AnroMuHMI: Iony4yeHue, Gpu3nyeckue u
XUMUYECKHE CBOWCTBA, IPUMEHECHHE

21.03

80

AmpoTepHbIe cBOWCTBA OKCHIA U
TUAPOKCHUIA ATTFOMHUHMS,
TUAPOKCOKOMIUIEKCHI AIFOMUHMUS, UX
IIPUMEHEHHE

2.04

81

Pemenne 3aaa4 pas3sjIM4YHbIX TUIIOB

2.04

82

IIpakTuyeckas padora Ne 7. Pemenue
SKCIEPUMEHTAJIBHBIX 33/1a4 10 TEME
"Metajuibl IJ1aBHBIX OATpymI"”

4.04

83

OO6mras XxapakTepuCTUKa METAILJIOB
no6ounbIX noarpym (b-rpyri)
[Teproanyueckoi CUCTEMbI XUMUYECKHUX
3JIEMEHTOB

9.04

84

duznyeckre U XMUMHUUECKHE CBOMCTBA XpoMa
Hu €ro COG,Z[I/IHCHI/Iﬁ, HUX IPUMCHCHUC

9.04

85

Baxwuerimune coenMHEHNsI Maprasia.
[Iepmanranar kanus, €ero OKUCIUTEIbHbIE
CBOICTBa

11.04

86

du3nuecKue 1 XMUMUYECKUE CBOMCTBA XKee3a
u ero coequHeHu. llomyuenue u
IIPUMEHEHHUE CIIJIaBOB XKele3a

16.04




dusuyeckue U XUMHUYECKUE CBOMCTBA MeIU U

87 . . 16.04
e€ COeJMHEHUI, UX IPUMEHEHNE
DU3NYECKUE U XUMUYECKUE CBOMCTBA LIMHKA

88 U €r0 COCMHEHUH, UX IPUMEHEHNE. 18.04
['M1pOKCOKOMITIEKCHI IMHKA
IIpakTnueckas padora Ne 8. Pemienne

89 AKCIEPUMEHTAIbHBIX 33/1a4 110 TEME 23.04
"MeTasibl TOOOYHBIX MOArpYHH"”

90 Pemrenne 3a1a4 pa3nuyHbIX TUIIOB 23.04

01 O060011eH1Ee U CUCTeMAaTH3alNs U3YYEHHOTO 25.04
Marepuaia o teme "MeTanibr" '

92 HTorosasi KOHTpoOJILHAS padoTa 26.04
AHanu3 pe3ynbTaTOB KOHTPOJILHOM pabOTHI,

93 30.04
KOPPEKIIUS OITMO0K
Ponps xumuu B obecrieueHnn yCTOWYHNBOTO

94 pa3BuTus yenoBeuecTBa. [lonsTue o 30.04
Hay4YHBIX METOJIaX UCCIICIOBAHUS BEIIECTB
Hayunble npuHIUIIBI OpraHu3aiu

95 XMUMHYECKOTO MTPOU3BOICTBA. 705
[IpomblInieHHBIE CIIOCOOBI TOTYYCHHUS
BYKHEHIIINX BEIIECTB

96 XUMUYECKOE 3arpsi3HEHUE OKPYKaIOMIeH 705
CpEIbl U €ro NOCIEACTBUSA

97 XUMHS U 310POBBE YEIOBEKA. 14.05
JlexapcTBEHHBIE CpEACTBA

08 Xumus nuimy. Poias xumun B oGecriedeHuu 14.05
MUIIEBOI 0€301MacHOCTH '

99 KocMmernueckue u napgromMepHbie CpeCcTBa. 16.05




BbriToBag xumug

X¥MHS B CTPOUTENBCTBE. BaskHenmue

100 CTPOUTEIIBHBIE U KOHCTPYKLIHOHHBIE 1 21.05
MaTepuabl
101 XHMHUS B CEIBCKOM XO35HCTBE. | 21.05
Opranuyeckrie 1 MUHEpaJIbHbIE yI00pEHUS
102 CucreMatuzamus 1 00001IeHre 3HAHNUI 110 | 73,05
TeMe
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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