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Cpoxk ocBoeHHsI — 2 TonIa



MMOACHUTEJIBHAS 3ATIINCKA

PabGouas mporpaMma mo XMMUM HAa YPOBHE CpPEIHEr0 OOIIEro oOpa3oBaHMs
pa3paborana Ha ocHoBe DenepanbHoro 3axoHa ot 29.12.2012 Ne 273-®03 «O6
oOpa3oBanuu B Poccuiickoii denepanumny», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHOM oOpazoBaTeIbHON IpOrpaMMBbl CPEIHETO o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepaqbHOM rOCYJapCTBEHHOM
obOpazoBatenbHoM cranmapre COO, ¢ yu€tom KoHuenuuu mnpenogaBaHus
y4yeOHOro mpeaMmera «XHUMHs» B 00pa3oBaTeNbHBIX oOpraHuzanusx Poccuiickoit
Qdenepanuy, peanu3ylONIMX OCHOBHBIE 00pa30BaTeNbHbIE MPOTrPaMMBblL, U
OCHOBHBIX TonokeHUl «CtpaTeruu pa3Butus BocnuTaHusi B Poccuiickoi
Oenepauun Ha niepuon 10 2025 rona» (Pacmopstkenue I[IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHS Ha YPOBHE YIUIYOJIEHHOTO HM3yYeHMsI 3aHMMaeT BaKHOE MECTO B
CHUCTEME ECTECTBEHHO-Hay4yHOTro oOpa3oBanus yuamuxcsa 10-11 kmaccos.
W3yuyenue mnpeamera, peanusyemoe B ycioBUSX AuddepeHnrnpoBaHHOTO,
npo@UIbHOTO OOyYeHHs, TPU3BAHO OOECHEUYUTh O00I11e00pa30BaTENbHYI0 U
OOILIEKYIbTYPHYIO TOJTOTOBKY BBIMTYCKHUKOB IIKOJIbI, HEOOXOIUMYIO IS
aJanTaiyy UX K OBICTPO MEHSIOIIMMCS YCJIOBHSIM KU3HHU B COLIMYME, a TaKXKe JJIs
POJOJIKEHUST OOYUYEeHHs] B OpraHM3alusx NpodecCHOHANTBHOIO0 00pa3oBaHUs, B
KOTOPBIX XUMUS SBISAETCA OTHOU U3 MPUOPUTETHBIX TUCIUTLIUH.

B nporpaMMe 1no XUMHUM Ha3Ha4Y€HHE TMpeaAMeTa «XHUMHS» TOoJydaeT
noJpoOHYI0 ~ MHTEPIPETAlMi0 B  COOTBETCTBHM C  OCHOBONOJIAraloUUMU
nosioxeHusMu  GI'OC COO o B3anMOOOYCIIOBIICHHOCTH ILIeJIel, CoOJepIKaHus,
pe3ynbTaToB OOydeHHs W TpeOOBaHMUI K YPOBHIO MOATOTOBKM BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBJISIOTCS CJCAYIONIME BBIMOJIHSAEMbIE MPOrpaMMON TIO
XUMUHU (PYHKITUHN:

e uH(}OpPMAIIMOHHO-METOAMYECKAs, peamu3alus KOTOpoW oOecreynBaeT
NOJIyYEHHE TNPEJCTABICHUS O LENIX, COAEPKAHUHU, OOIIEeN CTpaTreruu
o0yuyeHus, BOCIIUTAHUS U PA3BUTHUA 00yUYaIOUIUXCS CPEACTBAMU MPEIMETA,
U3y4aeMoOro B paMKaxX KOHKPETHOTO MPOQUIIS;

e OpPraHU3AIMOHHO-TUTAHUPYIOIAs, KOTOpas peaycMaTpUBAECT
ONpeJIeNICHNE: MPHUHLMIIOB CTPYKTYPUPOBAaHUS M IIOCJIEN0BATEIBHOCTH
U3y4YeHHs] Y9eOHOTO MaTepuala, KOJUYECTBEHHBIX M KAaUeCTBEHHBIX €0
XapaKTEepPHUCTHK; MOAXON0B K (POPMUPOBAHUIO COAEPKATEIHLHOW OCHOBBI
KOHTPOJS W OLEHKH O0pa3oBaTENbHBIX JOCTH)KEHHH OOydaromuxcs B
pamMKax MTOTOBOM atrecTtalud B (OpPME €IWHOTO TOCYAapCTBEHHOTO
HK3aMEHa [0 XUMHH.

[Tporpamma asis yrimyOn€HHOTO U3YICHHS] XUMUU



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEAMETHOE COJiepkKaHue, 00s3aTeIbHOE
JUIT U3Y4eHUs] B paMKaxX OTIENbHBIX Npoduiiei, mnpemycMaTpuBaet
pacrpefieieHue U CTPYKTYpUPOBaHHUE €ro MO KiaccaMm, OCHOBHBIM
CoJiep>KaTeNIbHbIM JIMHUSIM/pa3ieliaM Kypca;

e JaéT MPUMEPHOE paclpeliesieHne Yy4yeOHOTO BPEMEHHU, PEKOMEHIYEeMOro
JUISL U3YUYEHUS OTACIBHBIX TEM;

e TMpeIjaraeT MPUMEPHYIO IMOCIEAOBATEIbHOCTh M3Y4YCHUS Y4eOHOTrO
Marepuanga ¢ y4€TOM JIOTMKH TOCTPOSHHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e J1aéT METOJIUYECKYI0 MHTEPIPETAIMIO IIeJICH U 3a/1ad U3y4YeHUs MperMeTa
Ha yrIIyOJIEHHOM YPOBHE C YU4ETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero o0Omero o0pa3oBaHMS, COJEPKATEIBHON XapaKTePUCTUKH
IUIAHUPYEMBIX  PE3yJbTaTOB OCBOCHHUSI OCHOBHOW 00pa30oBaTesIbHOM
IPOTPAMMBI CpeJHero o01ero oOpa3oBaHus (JIMYHOCTHBIX,
METanpeMETHBIX, MPEIMETHBIX), a TakKe C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOy4aromierocs IO OCBOCHUIO
COJICpKaHMS TIPeMETA.

ITo BceM Ha3BaHHBIM MO3UIUSIM B MPOrpaMMe MO XUMHUU MPETyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a TpelelaMd YCTaHOBIGHHOM TMpOrpaMMoOil MO XUMUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABIIAIONICH CO/Aep)aHUsl y4eOHOTO MpeameTa
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BBIOOpA €ro BapHAaTHBHOW COCTaBJISIOUIEH,
KOTOpasi JIOJKHA OTPEIENSIThCSl B COOTBETCTBUM C HANPABIEHUEM KOHKPETHOTO
npoduis 00ydeHusI.

B cooTtBeTcTBMM ¢ KOHIEeNTyadbHbIMU mnojioxkeHusiMu PI'OC COO o
Ha3HAYEHUW TIPEIMETOB 0a30BOTO0 M YIIIyOJIEHHOTO YpOBHEW B CHUCTEME
mudGepeHIIMPOBAaHHOTO OOyYEeHHUSI Ha YPOBHE CpPEJIHETr0 O00IIero ooOpa3oBaHUS
XUMHSIT Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUs HANpaBiIeH Ha pealn3aluio
MPEEMCTBEHHOCTH C  MOCIAEAYIOUMM  3TalloM  MOJYYEHUS  XUMHUYECKOIO
oOpa3oBaHHs B paMKaxX W3YYCHHs CIEIUATbHBIX €CTECTBEHHO-HAYYHBIX H
XUMHYECKUX TUCIUIUINH B By3aX M OPTaHHU3AIUSAX CPETHEr0 MpodecCHOHATBEHOTO
oOpa3zoBanusa. B 93Toil CBs3M u3ydeHHe TmpenMera «XUMHUS» OPUEHTUPOBAHO
MPEUMYIIECTBEHHO HAa paclldpeHue U  yriayOJIeHHe TEOpEeTUYECKO |
MPAKTUYECKON MOATOTOBKU OOYYaIOMIUXCS, BRIOPABIIMX OMPENEAEHHBIN TPOdUITh
oOydYeHHsI, B TOM YHCJIE C MIEPCIIEKTUBOM MOCIEIYIONIETO MOTYYCHHSI XUMHUYECKOTO
oOpa3oBaHus B OpraHu3anusax npodeccruonansHoro oopasoanus. Hapsay ¢ aTum,
B cBere TpeboBaHuii PI'OC COO K TUIaHHPYEeMBIM pe3yiabTaTaM OCBOCHUS
dbenepanbHON 00pa30BaTEIbHON MPOTPAaMMBbl CpPEHETO OOIIEro o00pa3oBaHUS
M3YyUYCHHUE MpeaMeTa «XUMHUs» OPUEHTUPOBAHO TAKKE Ha pEeIlIeHHE 3a7a4



BOCITUTAHUS W COIMAJIBLHOTO PAa3BUTHUS OOYyYaroUIuxcs, Ha (POpMUpOBAHHE Y HUX
OOIIEHHTEIUNIEKTYaIbHBIX YMEHHUM, YMEHHH paIlMOHATN3ANNK Y4eOHOTO Tpyna
00OOIIEHHBIX  CIMOCOOOB  JEATEIBbHOCTH, HMEIOUIMX MEXKIUCUUIUITMHAPHBIN,
HAANPEIMETHBIN XapaKTep.

CocraBisionuMu npeaMeTa «XUMHUS» Ha YPOBHE YriayOJaEHHOTO W3YYCHHS
SBIIIOTCS  YIUIyONn€HHBIE Kypchl — «Opranwdeckas xumus» u  «OOmas u
HeopraHuveckas XuMmus». [Ipu onpeneneHny MOaAX0I0B K OTOOPY M CTPYKTYPHOU
OpraHu3aliyd COACPKAaHUS 3TUX KYpCOB B IporpamMMme IO XHMHH 3a OCHOBY
npuHATel nojoxkeHus PI'OC COO o pasznuuusax 06a30BOro u yriayOJa€HHOTO
ypOBHEH U3YUYCHUS TIPEIMETA.

OcHoBy cozaepkaHus KypcoB «Opranuueckas xumus» u «OOmas wu
HEOpraHWYeCKass XHMHs» COCTaBIIICT COBOKYIMHOCTh MPEAMETHBIX 3HAHUU W
YMCHHH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yYCHHS NpeaMeTa. JTa CHUCTEMa
3HAaHUW TMI0JydaeT oOmnpeae€HHOe TEOPETUYECKOE JIOMOJHEHNE, TO3BOJISIONICE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIIUNA 00BEM  (HaKTOJIOTHYECKOTO
Mmarepuana. Tak, Ha yriayOJEHHOM YpOBHE M3YyYCHHS IpeaMera obecreueHa
BO3MOXXHOCTh 3HAYHUTEIBHOTO YBEIWYCHUS OO0BbEMa 3HAHUH O XUMHYCCKHX
2JIEMEHTaX W CBOMCTBaX MX COCIWHCHUU Ha OCHOBE PACHIMPCHUS U yriayOJcHUs
NPEJICTaBICHUH O CTPOCHUM BEIIECTBA, XUMHUYECKON CBA3U U 3aKOHOMEPHOCTSX
NPOTEKaHMs PeaKInil, pacCMaTPUBAEMbIX C TOYKH 3PEHHS] XUMHUECKOW KMHETHUKU
U TepMoauHaMHKHU. M3ydeHue mnepuoguyeckoro 3akoHa u Ilepumonuueckoi
CUCTEMBI XUMHYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUSIX O CTPOCHUH aToMa. XMMUYECKas CBS3b
OOBSCHAETCS C TOYKH 3PEHHUS YHEPreTUYeCKUX U3MEHEHUN npu €€ o0pa3oBaHUU U
paspyllieHnud, a TakkKe ¢ TOYKH 3pEeHHs MEeXaHW3MOB e€ oOpaszoBanus. M3yueHue
TUTIOB ~ pEaKIud  JOMOJHSAETCSs  (OPMUPOBAHMEM  TPEICTaBICHUNA 00
ANEKTPOXUMHUYECKUX TMPOIIECcaxX M ANEKTPOIIU3€E PACIIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHnueckol XUMHUH TMPU PACCMOTPECHHHM PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUN yaenseTcs ocoboe BHUMaHHUE BOIPOcaM 00 3JIEKTPOHHBIX A dexTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIuil.

Ocoboe 3HaueHWE WMEET TO, YTO Ha COJAEPKAHHE KYpPCOB XHUMHH
yrayOn€HHOTO YPOBHS U3YYCHHSI ISl KIIACCOB OMpeIeEHHOr0 Mpoduiis (T1aBHBIM
o0pa3oM Ha UX CTPYKTypy M XapakTep JMJONOJHEHWH K OOmel cucreme
MPEIMETHBIX 3HAHWI) OKA3bIBAIOT BIUSHHUE CMEKHBIC MpEeAMETHI. Tak, Harpumep,
B COJICpKaHUM TpeaMeTa NIl KJIACCOB XMMHKO-(PU3NUecKoro mpoduist 0obioe
3HaueHWEe OYIyT MMETh AJIEMEHTHI yueOHOTO MaTepuana mo obOmiei xumuu. [Ipu
M3YYCHUW TIpEeIMeTa B JaHHOM CJydae akIeHT OyJeT caelaH Ha OOIIHOCTH
METOJIOB MO3HAHMSI, OOITHOCTh 3aKOHOB M TEOPUW B XUMHUH U B (U3HKE: aTOMHO-
MOJIEKYJIsipHas Teopusi (MOJEKyIsipHasi Teopusi B (PU3MKE), 3aKOHBI COXpAHEHUSs



MacChl M DHEPIUM, 3aKOHbl TEPMOJWHAMHKH, DJIEKTPOJIU3d, NPEACTABICHUSA O
CTPOECHMH BELIECTB U IPYTOE.

B TO xe BpeMsa B coaepKaHUM TpeAMETa U1 KJIACCOB  XUMUKO-
Ounonornyeckoro npoduiis OonbIIMA YAENbHBIA Bec OyAeT MMETh OpraHHuYecKas
xumus. B 3ToM cioyyae mpenocTaBisieTcss  BO3MOXKHOCTb g Oojee
OOCTOSITENIBHOTO ~ PAaCCMOTPEHMS]  XMMHYECKOM  OpraHM3alMud  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOJAST, K NpPHUMEpPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JIMIUJbI, OEJIKH, YIJIeBOJbI, HYKJICHUHOBBIE
KHUCJIOTBl U Apyrue. [Ipym 3ToM 3HaHUSA O COCTaBe M CBOMCTBAaX MPEICTABUTEIEH
OCHOBHBIX KJIACCOB OPraHUYECKUX BEILIECTB CIIYKAT OCHOBOM MJIsI M3Yy4YEHUS
CYLIHOCTH MPOLECccCOB (OTOCUHTE3A, IbIXaHMUs, TUILEBAPEHUS.

B nmane ¢dopmupoBaHHs OCHOB Hay4HOrO MHPOBO33PEHUS, OCBOEHUS
OOIIIEHAYyYHBIX METOJIOB MTO3HAHUS U OIbITA MPAKTUYECKOTO MPUMEHEHUSI HaYUHBIX
3HAHUW M3yYCHHE TMpeaMera «XUMHUsS» Ha YrIyOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBI3AX C Yy4eOHbIMM TpeIMETaMU, BXOJAIIMMU B COCTaB
npeIMeTHbIX obOnacteir «EcTecTBeHHO-HayuyHble NpeaMeThly», «MaTtemaTuka u
uHpopmatuka» u «Pycckuit S3bIK U IUTEpaTypar.

[Ipu wm3ydyenun yueOHOro mnpenMera «XHUMHUS» Ha YriIyOJEHHOM YpOBHE
Tak)Ke, Kak Ha YPOBHE OCHOBHOI'O U CpeAHero oodiero oopasoBaHus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIICHHOW 3HAYMMOCTH SIBIISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak o0JIaCTU COBPEMEHHOI'O0 €CTECTBO3HAHUS, NPAKTHYECKON
NEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOW KYJbTYphl. Pemienue
ATOW 3a7aud Ha YriayOnEHHOM YpOBHE HW3Y4YEHHUS IMpeaMeTa IMpearnosaraer
pean3alMIo TAKUX LEJIeH, KaK:

e (opmupoBaHue TpeNCTABICHUNA: O MaTepUaTLHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSAX M O3HABAEMOCTH SIBJICHUM NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBCHHBIX HayK U €€ BeAylled poiu B oOecredyeHUuu
YCTOWYMBOTO  pa3BUTUS  4YEJIOBEYECTBA: B  pEHICHUH  mpolieM
AKOJIOTUYECKOM, YHEPreTHIECKON U MHUIIEBOM 0e30MacHOCTH, B Pa3BUTHU
MEJULIAHBI, CO3aHUN HOBBIX MATEPHUAJIOB, HOBBIX UICTOYHUKOB YHEPIUH, B
00ecnevyeHnn paluoOHaIbHOTO MPHUPOJIONOIL30BaHUs, B (HOPMUPOBAHUU
MHUPOBO33pEHHUS] M OOILIEH KyJIbTypbl U€JIOBEKa, a TaKXKe 3KOJIOTHYECKH
000CHOBAaHHOT'O OTHOIICHHS K CBOEMY 3/I0POBBIO U IPUPOTHON Cpeie;

e OCBOCHHE CHUCTEMbl 3HAaHMH, JIEKAUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOIICH €CTeCTBEHHO-HayYHON KapTHHBI MUpa: (QyHIaMEHTaIbHbIX
MOHATHM, 3aKOHOB M TEOPUW XHWMHUHU, COBPEMEHHBIX IPEACTABICHUU O
CTPOCHMM BEIIECTBA HA pAa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAAMOJIEKYJIPHOM, O  TE€PMOAMHAMHYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTSX NPOTEKAHNSI XMMUYECKUX PEAKLIAN, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX M JUCIEPCHBIX CUCTEMaX, 00 00mux
HAyYHBIX MPUHITATIAX XUMHYECKOTO MMPOU3BO/ICTBA;

e (QopmMmupoBanue y 00yYarommXxcst OCO3HAHHOTO MOHUMAaHMUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHYECKUX 3HAHWH ISl OOBSICHCHHS
KJITIOYEBBIX HJICH W MPOOJEeM COBPEMEHHOW XUMUH, I OOBSICHCHUS W
IIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
IPaMOTHOTO PEIICHHS MPOOJIEM, CBSI3aHHBIX ¢ XHMHEH, TPOrHO3UPOBAHHSI,
aHaJu3a M OIEHKH C MO3UIMI AKOJOTHUYECKON 0€30MacHOCTH MOCIEICTBUM
OBITOBOM M TPOM3BOACTBEHHOHN JCSITCIILHOCTH YEJIOBEKA, CBSI3aHHOH C
XAMHYECKUM  TMPOU3BOJCTBOM, HCIIOJIB30BAaHUEM H  IMepepabOoTKOU
BEIIIECTB;

e yrayOJeHWUE TIPSACTABICHWA O  HAay4YHBIX METOJAaX  ITO3HAHWSA,
HEOOXOUMBIX JUIsI TIPUOOPETCHUS YMCHHMI OpPHUEHTHUPOBATHCS B MHUPE
BEIICCTB M OOBSICHCHHMS XUMWYCCKUX SIBICHHM, WMCIOIIUX MECTO B
IPHUPOJIC, B MPAKTUYCCKOMN JACATEIHPHOCTH U TTOBCETHEBHOM JKU3HH.

B mmane peanmm3zanuu MepBOOYCPEAHBIX BOCHHUTATEIBHBIX W Pa3BUBAIOIINX
(GYHKIIUH TICJIOCTHOW CHUCTEMBI CpeaHEro oOmmiero oOpa3oBaHUs NPH H3YYCHUU
npenMera «XuMHUsS» Ha  yrayOJaEHHOM  ypoBHE 0COOYH0  aKTyalbHOCTH
IpPUOOPETAIOT TAKHUE 1IEJIU U 3a]1a4yH, KaK:

e BOCMUTaHUE YOEKIEHHOCTH B I[IO3HABAEMOCTH SIBJICHUN MPHUPOJIDI,
yBaXEHUS K TMPOIlECCY TBOpPYECTBA B O0JACTH TEOPETHUUYECKUX U
NPUKJIAIHBIX HMCCIEOBAaHUN B XUMHUHU, (HOpMUPOBaHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO ¥ CaMOBOCIMTAaHUI0O  HA  OCHOBE  YCBOCHUS
00IIeYeI0BEYECKUX [ICHHOCTEH;

e pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX
criocoOHOCTEeH OoOydaromuxcs, (GOpMHUPOBAaHHUE Yy HHUX CO3HATEIBHOTO
OTHONICHUS K CamMoOOpa30oBaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIICIITHOW MPOGeCCHOHAILHONW M OOIIECTBEHHOMW JeATeIIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO W TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HU;

e (opmupoBaHHe yMEHHWH W HABBIKOB Pa3yMHOTO MPHUPOAOIOIH30BAHUSA,
Pa3BHUTHE DKOJIOTHYECKOU KYJIBTYpPHI, TPUOOPETEHUE OMbBITA OOIIECTBEHHO-
MOJIE3HOM IKOJOTUYECKON NEATEIbHOCTH.

OO6muiee yucIo 9acoB, MPEAYCMOTPEHHBIX JIJISI M3YYCHUS XUMHH HA YTITyOJIEHHOM
ypoBHE cpemHero oOmiero ooOpa3oBanus, coctaBiser 204 gacos: B 10 kmacce —
102 gaca (3 yaca B Hezneno), B 11 kiacce — 102 yaca (3 yaca B He/ieli0).



COAEPXAHUE OBYUYEHUA
10 KJIACC

OPI'AHUYECKAS XUMUA

TeopeTnueckue 0OCHOBbI OPraHMYEeCKOM XMMHH.

IIpenmer ©  3HayeHHWE  OPraHUYECKOW XUMMM, IIPEICTABICHUE O
MHOT000pa3uy OPraHuYECKUX COSAUHEHHM.

DNEeKTpPOHHOE CTPOEHUE aroma Yriepojia: OCHOBHOE U BO30YXAEHHOE
COCTOSIHMSI. BalleHTHbIE BO3MOXHOCTM aTOMa yriepoaa. XUMHUYECKass CBS3b B
OpraHMYecKuX coeAuHeHusX. Tumbl THOpUAM3aLUKM aTOMHBIX  OpOuTanei
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JJOHOPHO-
aKkUuenTopHbli). TUNBl TEpeKpbIBaHHUS ATOMHBIX OpOUTaneil, G- U T-CBA3M.
OnunapHas, nBoWHasE U TpoiHasi cBA3b. CrocoObI pa3pbiBa CBS3E B MOJIEKYJIax
opraHudeckux BemecTB. l[loHaTne o cBOOOAHOM paauKaie, HykiIeopuie Hu
anexTpoduIe.

Teopust cTpoeHuss opraHuyeckux coenuHenuii A.M. DbBytnepoa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpE MOJEKYI. 3HAYEHUE TEOPUU CTPOCHHS
OpraHMYecKuX coequHeHUuN. MOoNeKyJsIpHblE H  CTPYKTYpHbIE  (OPMYJIBI.
CtpykTypHble GOpMYJIbl  pa3IUYHBIX BUIOB: pa3BEPHYTas, COKpAIIEHHAs,
ckenetHad. WM3omepusa. Buael wn3omepun: CTpyKTypHas, NIPOCTPAHCTBEHHAs.
OnextpoHHble dG(PEKTH B MOJIEKYIaX OPraHMYECKUX COCAMHEHHUM (MHIYKTUBHBIN
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o kinaccUpUKAMK OpraHuueckux BemecTB. [loHsTHE O
dbynkimonanbHou rpymme. ['omonorus. 'omonoruyeckue psanpl. CucreMaruyeckas
HOoMeHKIaTypa opranndeckux coenunenuii (IUPAC) u TpuBuanbHbIC Ha3BaHUS
OTJAEJIBHBIX IPEACTABUTEIICH.

OcobenHoctu U Kiaccuukanus OpraHMYecKuX peakiuil. OKUCIUTETBHO-
BOCCTaHOBHUTEJIBHBIE PEAKLIUA B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHBIE METOJIbl HM3YYE€HUS BELIECTB M HUX MPEBPAILLCHUI:
O3HAaKOMJICHHE C OO0pa3laMyd OpPraHMYeCKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, OIIBITHl [0 IPEBPALICHUI0 OPraHMYECKUX BEILIECTB IIPU HArpEBaHUU
(nnaBneHue, oOyIJIMBaHHE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJENIEH MOJEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psij ankaHoB, oOmiast GopMmysna, HOMEHKIIATypa U
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHME MOJICKYJ alKaHOB, Sp°-
rudpuan3alus aTOMHBIX OpOuTaned yriepoaa, -cBa3b. DuU3MYECKUE CBOWCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: pEaKIUU 3aMElIeHUs, H30MepHu3alluu,
JNETUAPUPOBAHMS, IUKIU3ALMK, TUPOTIN3a, KpeKUHTa, ropenusd. [Ipencrasienue o
MEeXaHU3ME PEaKINil pauKaIbHOTO 3aMEIICHUSI.

Haxoxnaenue B mpupojie. CriocoObl MOJy4eHUs U MPUMEHEHUE aJTKaHOB.

Huknoankanel. O0Omas ¢opmyna, HOMEHKIATypa U uzoMepus. OcoO0eHHOCTH
CTPOCHHMS U XUMHYECKUX CBOMCTB Maiblx (LUKIONPONAH, LHUKIOOYTaH) W
OOBIYHBIX (LIIUKJIOMEHTAH, IUKJIOTeKCaH) HUKIoankaHoB. CrocoObl MOJyYeHUs U
MIPUMEHEHHE ITUKII0ATKAHOB.

Ankensl. ['omonorudeckuii psii ankeHoB, oOmas GopmMyrna, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYNI — ajKEHOB, SP°-
rudpuan3anus aTOMHBIX OpOuTaned yriepoja, o- U m-CBsa3u. CTpyKTypHass
reoMeTpuyeckas (IHMC-TpaHc-) wu3oMepus. Dusnueckne CBOWCTBA aJKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMU MPHUCOCAMHEHUS, 3aMEIIEHUS B O-TIOJIOKEHHE
Ipy JABOWMHOMW CBsI3M, TMOJUMepu3aluu M okucieHus. [IpaBumo MapkoBHUKOBA.
KauecTBeHHbIE peakiu Ha ABONHYIO CBsI3b. CIIOCOOBI MOTYyYEHUS] M TIPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONPsOKEHHBIC, N30JIUPOBAHHBIE,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMHUYECKUX CBOMCTB
conpspkEHHBIX  aueHoB, 1,2- wu  14-npucoenunenue.  Ilonumepuzanus
conpspKEHHBIX AUeHOB. CriocoObI MOMyYeHUs U MPUMEHEHUE aIKaIUEHOB.

Anxunbl. ['oMonoruyeckuii psj ankuHOB, oOmias GopMylia, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJI AJIKUHOB, Sp-
rudpuau3anus aTOMHBIX opOuTanei yriepoga. Ouznyeckue CBOMCTBA ATKUHOB.
XWMHUYECKHE  CBOMCTBA:  pEaKUUMU  NPUCOCAMHEHUS,  AUMEPU3ALMH U
TpUMEpHU3alK, okuciaeHusa. KucioTHble cBOKWCTBA aIKMHOB, UMEIOUIUX KOHIIEBYIO
TpOHHYIO CBsI3b. KauecTBeHHBIEC peakiny Ha TPOHHYIO CBA3b. CIOCOOBI MONTYYSHUS
U IPUMEHEHHE aJKUHOB.

ApoMaTH4eCKue YIrJeBOAOPOAbl (apeHbl). ['OMOJOrMYECKUil psAl apeHOB,
obmrast hopmyrna, HOMEHKIATypa U U30MEPHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKyJbl OcH301a. Ddu3nueckue CBOHCTBA apeHOB. XHMHUYCCKHE
CBOICTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIMH 3aMEIICHUSI B OCH30JIbHOM KOJIbIIE U
YIJIEBOJOPOJHOM paAuKale, pEeaKkUUd MPUCOEAUHEHHUS, OKHCICHHE TOMOJIOTOB
oenzomna. IlpencrtaBnenne 00 OpPHUEHTHUPYIOMIEM JCHCTBUU 3aMECTHTENEH B
OCH30JIbHOM KOJIbIIE Ha TpPUMEpPE AaIKWIbHBIX PAJAUKAIOB, KapOOKCHUIBHOM,
TUAPOKCWIBHOM, aMHHO- M HUTPOrPYMIMbI, aTOMOB rajaoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoda. [Tonumepuszanus ctupona. CrnocoObl MoMyYeHus U
MIPUMEHEHUE apOMAaTUUYECKUX YIIIEBOJIOPOJIOB.

[Ipuponusiii ra3. [lonmytHeie HedTsaHbIe Ta3bl. HeTh u €€ mpoucxoxieHue.
KameHnHnblit yronb v npoaykTel ero nepepadbotku. CrnocoOsl nepepadboTku HedTH:



MEPEroHKa, KPEKUHT (TePMUYECKUM, KaTaTUTUYECKui), puGOPMHUHT, TUPOJIU3.
[IponykTel mepepaboTku HEPTH, UX MPUMEHEHUE B MPOMBIIIUICHHOCTH U B OBITY.

['eneTnyeckas CBSI3b MEXKy pa3IMUHBIMU KJIACCAMH YTJIEBOJIOPO/IOB.

DNEeKTPOHHOE CTPOCHHE TaJOTreHIPOU3BOIHBIX YTIEBOJIOPOJ0OB. Peakiuu
3aMeleHrs TajoreHa Ha THAPOKCOTPYINY, HUTPOTPYIIY, [HAHOTPYIIY,
amuHorpymnmy. JleficTBue Ha TaJlOr€HIPOU3BOJHBIE BOJAHOTO M CIHMPTOBOIO
pacTBopa MIENoUr. B3auMOIEeNCTBUE NUTAJOrE€HAIKAHOB C MAarHUEM U ILIUHKOM.
[Tonstue 0 METAJUIOOPTaHUYECKUX COCIUHEHUAX. Hcnonw3oBanue
raJIOTeHIIPON3BOIHBIX  YTJIEBOJOPOJIOB B OBITY, TEXHUKE ¢ TPU CHUHTE3E
OpraHUYeCKHUX BEIICCTB.

OKCNEpUMEHTAIbHBIE METOJbI M3YYCHHS BEIIECTB W WX MPEBPAILCHUIA:
u3ydeHrne (PU3NUYECKUX CBOWMCTB YIJIEBOJIOPOJIOB (PACTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii  yrieBOJAOPOJOB PA3IMUHBIX KJIACCOB (0OeclBeUMBaHUE OPOMHOWU WU
MOJHOM BOJIBI, PAcTBOpa IEpMaHTaHaTa KaJius, B3aMMOJICHCTBHE alleTHJICHA C
aMMHaYHBIM pacTBOpoM okcuga cepedpa(l)), kadecTBeHHOe OOHapyKeHUE
yriaepoja W BOJOPOJA B OpPraHUYECKUX BEIIECTBAX, IIOJIYYEHHUE OHTUICHA W
U3Y4YEHHE €T0 CBOWMCTB, O3HaKOMJieHHE C KoyuekmusMu «HedTb» u «Yromby, ¢
oOpa3liaMu TUIacTMacc, KaydyKOB U  PE3UHBI, MOJEIUPOBAHUE MOJICKYII
YII€BOJOPOI0B U TaJOr€HIIPOU3BOIHBIX YTJIEBOIOPOIOB.

Kuciopoaconepskanue opranudecKue CoeJMHHEHHUA.

[IpenenbHble OaHOATOMHBIE cOUpThl. CTpoeHHe MOJEKyad (Ha MpuMepe
MeTaHoJla W 9TaHona). ['oMmornormyeckuid psia, obmas Qopmyna, u3oMepuHs,
HOMEHKJIaTypa W kiaccuukanus. @Dunyeckue CBOMCTBA  MpeNeNbHBIX
OIHOATOMHBIX CHUPTOB. BomoponHble CBA3M MEXKIYy MOJEKYyJIaMU CHOUPTOB.
XHWMHUYECKHE CBOWCTBA: PpEAKUHUHM 3aMELICHUs, JErUApaTaliud, OKHUCICHUS,
B3aUMOJECHCTBHE C  OpPraHWMYECKUMU U  HEOPraHUYECKHUMH  KHCIIOTaMH.
KauecTBeHHast peakyst Ha OTHOATOMHBIE CIIUPTHI. J[eHCTBHME dTaHOIA U METaHOJa
Ha opranu3Mm uesnoBeka. CrocoObl MOJMyYeHHUS W TPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie adupbl, HOMEHKIaTypa B u3oMepus. OcCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHl — ATUJIEHIVIMKOIb WM TiHIepuH. DPU3NYECKUE U
XUMUYECKHE CBOMCTBA: PEAKIMH 3aMEIICHUs, B3aUMOJCHCTBUE C OPraHMYECKUMHU
U HEOPraHWYECKUMHU KHUCIOTaMH, KAaueCTBEHHAs peaklusi Ha MHOTOATOMHbIE
cupthl. [lpencraBnenne o MeXaHW3ME pEaKluid HYKICO(PUIHLHOTO 3aMEIIEHUS.
HleiictBue ©Ha opranusM denmoBeka. CmocoObl TOMyYeHUsS U TNPUMEHEHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BIHUSHHE THAPOKCOTPYIIbl U
O0eH30apHOTO siipa. Dusnueckue cBoicTBa (eHosa. OCOOEHHOCTH XUMHYECKUX



cBoicTB (enona. KauecTBeHHble peakiuu Ha ¢eHon. TokcudHOCTh (eHona.
Cnoco6sI nonydenust u npuMenenue denomna. enondopmanbieruHas cMoa.

KapOoHunbHble coeIMHEHUS — albJACTHIbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynmbl. ['OMOJOrHUYecKue pslibl albJETU0B U KETOHOB, OO0IIas
dbopmyna, uzomepus U HoOMeHKiartypa. Dusnueckue CBONCTBA aJdbJACTHIAOB U
KEeTOHOB. XHWMHYECKHE CBOMCTBA  aJbJCTHAOB M  KCTOHOB: peaxkuuu
npucoenuHeHus. OKUCIEHUE ANIbAETUA0B, KAUECTBEHHBIE PEAKIIMU HA AJIbJACTUIBI.
Cnoco0bl MoJy4eHUsI U MPUMEHEHUE albJACTHI0B U KETOHOB.

OnHOOCHOBHBIE MpeieNibHbIE KapOOHOBBIE KUCTOTH. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIIOT. M3oMepust u HoMeHkIaTypa. duznueckue CBOMCTBRa
OJIHOOCHOBHBIX TPENEIbHBIX KapOOHOBBIX KHUCIJIOT. BOJOpOIHBIE CBS3U MEXKIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XUMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTRA,
peakiusi dTepudUKaIUU, pPEaKIUH C Yy4acTHEM YIJIEBOJAOPOIHOTO pajHKaja.
OcoOeHHOCTH CBOMCTB MYpaBbUHON KHUCHOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3dupax. MHorooOpasue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOMCTB HEMPENCIbHBIX M aPOMATHYCCKUX KAPOOHOBBIX KHUCIIOT,
JTUKApOOHOBBIX KHCJIOT, THJIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaButenn BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJbMHUTHHOBAs, OJICMHOBAS, JUHO/IEBAS,
NuHONeH08as KUCIOTHI. CIIOCOOBI MOTyYeHUS U IPUMEHEHHE KapOOHOBBIX KHCIIOT.

Cnoxueie 3¢upsl. ['oMonoruueckuii psa, obmas dopmyia, U30OMEPUS U
HOMEHKIaTypa. Du3nyeckne M XMMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCIOW H
IEIIOYHOU CpeLe.

Kupswi. Ctpoenune, pusznueckue 1 XUMUIECKUE CBOMCTBA KUPOB: TUAPOJIU3 B
KHUCIION M 1mIesIouHoN cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKAITUX OCTATKU
HENPEACIbHBIX )KUPHBIX KUCIOT. JKUpHI B IpUpoAE.

MbuUlda Kak COJM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIee JeHCTBHE.

O6mas xapakrepucTrka yriaeBoaoB. Kimaccudukaiys yrieBooB (MOHO-, JTU-
U ToJmcaxapujibl). MoHocaxapubl: TIIIOKO3a, (PYyKTO3a, rajgakroza, pubdo3a,
ne30kcupudo3a. Ou3ndecKkue CBOMCTBA M HaxOXXJICHHE B mpupoje. PoTocuHTES.
XHUMHUYECKHE CBOMCTBA IIFOKO3bI: PEAKIIMHU C YYACTHUEM CIIMPTOBBIX U aJbACTUIHON
IPYIII, CIHUPTOBOE M MOJIOYHOKHCIOEe OpokeHue. IIpuMeHeHHe TIIIoKOo3bI, €&
3HAYCHUE B KU3HEACATEIBHOCTH OpranusMa. Jlucaxapuael: caxapo3a, MajlbTO3a U
JlakTo3a. BoccTanapnuBarone 1 HEBOCCTAHABIMBAIONIIME AUCaxapuabl. | uaponus
nucaxapunoB. Haxoxaenue B nmpupojae u npuMeHenue. [lommucaxapuapl: kpaxmai,
ITIMKOTeH W 1eurosio3a. CTpoeHHe MaKpOMOJIEKYJl Kpaxmajia, TJIMKOreHa |
HEeJUTI0JI03bl.  DHU3MYECKHWE CBOMCTBA KpaxMmalia W UEJUI0JI03bl. XHMHYECKHUE
CBOMCTBa Kpaxmaja: THAPOJIM3, KAa4EeCTBCHHAs PEAKIUS C HMOJIOM. XUMHYECKHUE
CBOMCTBA IIEJUIIONIO3BI: THUAPOJIHN3, ToydeHrue 3¢GupoB 1eatono3sl. [loHstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).



OKCMEPUMEHTAIBHBIE METOJbl H3YyYE€HUS BEUIECTB M MX MPEBPAIICHUN:
PacTBOPUMOCTbD PA3JIMYHBIX COUPTOB B BOJIE€, B3aUMO/ICIICTBUE ATAHOJIA C HATPUEM,
OKHUCJIEHUE ATWJIOBOI'O CIHUPTA B aJbJIETU] HA PACKaJEHHOM MEIHOW NPOBOJIOKE,
OKHCJIEHHE ATUJIOBOTO CHOUPTA JUXPOMATOM Kajusi (BO3MOXKHO MCIOJIb30BAaHUE
BHUJICOMATEPUATIOB), KAayeCTBEHHBIC pPEaKIMU Ha aibJeruabl (C THUIPOKCHUIOM
muammuHcepeopa(l) wu  runpoxcumom  memu(ll)), peakuuss raunepuHa
ruapokcuom Menu(ll), xumuyeckue cCBOMCTBa pacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bl ¢ ruapokcugom Menu(ll), BzaumoneiicTBue
Kpaxmayia C MOJIOM, PEIICHUE AKCIEPUMEHTAIbHBIX 3a/1ad 1no teMaMm «CrnupTsl U
denoinby, «KapooHoBbie KUCTOTHI. CI0XKHBIE A3PUPBI».

A3oTcoaep:Kale OpraHnyeckue coeJMHeHunsl.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIC aMMHaka. Kiaccudukaius aMUHOB:
anudaTuyecKue W apoMaTHUYECKHUE, TMEPBUYHBIC, BTOPUYHBIE U TPETUUYHBIC.
Crpoenue moJiekys, obmias ¢opmysa, U30MEpHsi, HOMEHKIaTypa U (HU3NUYECKHE
cBOMCTBa. XMMHUYECKOE CBOMCTBA anu(paTHUYECKUX aMHUHOB: OCHOBHBIC CBOWCTBA,
AJTKWIMPOBAHUE, B3aUMOJCHCTBUE NMEPBUYHBIX AMHHOB C a30THUCTOM KHUCJIOTOM.
Conu aJIKuiaMMOHUS.

AHWIMH — TIPEJICTaBUTENIb AMHHOB apomaTuyeckoro psiga. CrpoeHue
aHwiMHA. B3auMHOe BiMsHUE TPYNI aTOMOB B MOJieKyJie aHWiInHA. OCOOEHHOCTH
XUMHYECKUX CBOMCTB aHwiIMHA. KadecTBeHHble peakuuu Ha aHWIMH. CrocoObl
NOJIy4eHUs W TNpUMeHeHue anudarnyeckux amMuHoB. [lonmyyeHue aHuiIMHA U3
HUTPOOEH30IA.

AMuHOKucI0TEL.. HoMeHknaTypa u uzomepus. OTaenbHble PEICTaBUTENH O~
AMHMHOKHCJIOT:  TJIMOUH, ajJaHuH. Du3nueckue CBOWCTBA  aMHUHOKHUCIOT.
XVWMHUYECKHE CBOMCTBA AaMHHOKHCIOT Kak amMQOTEpHBIX  OpPraHUYEeCKUX
COCIMHEHUN, peaKius TMOJUKOHICHCAIUK, OOpa30BaHHWE TMENTHIHONH CBS3H.
buonornueckoe 3HaueHME aMUHOKHUCIOT. CUHTE3 U TUJIPOJIU3 TIENTUJIOB.

benkn kak npuponssle nonuMmepsl. [lepBuuHas, BTOpUYHAs U TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOWCTBAa OCIKOB: THUIPONW3, JEHATypaIus,
KaueCTBEHHBIE PEAKITUU Ha OCIKH.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHS BELIECTB W MX MPEBPAILCHUII:
pacTBopeHHne OETKOB B BOJE, JCHATypalusi OEIKOB NpPH HArpeBaHWH, I[BETHHIC
peaknuu Ha OENKH, PEIICHHE SKCICPUMEHTANBHBIX 33729 M0 TeMaM
«A3oTcozmepkamMe  OpraHWYeCKUe  COCIMHEHUS» U «Pacnio3HaBanue
OPraHUYECKUX COCTHHEHU .

BricokOMOJIEKYISIPHbIEC COCIMHEHUS.

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJUMEPU3ALNU, CPEAHAS MOJIEKYJIIpHas



Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJEKYISPHBIX COCIMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHACHCAIIUS.

[lonumepusie Matepuanbl. Ilmactmacchl (NMONMATHIICH, MOJUIIPONUIIEH,
MOJIMBUHWIXJIOPU,  TOJUCTUPOJ, TMOJUMETWIMETAKpUIaT, MOJUKapOOHATHI,
NoMATHIICHTepepTanaT). Y THiM3anus U nepepadoTka miacThkKa.

DnacToMepsl: HATypaJIbHBIN KayuyK, CUHTETUYECKUE KaydyKH
(OyTamueHoBBIN, XJIOPOMPEHOBBIN, U30MTPEHOBBIN) U CUIIMKOHBI. Pe3una.

Bonokna: HaTypanbHble (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalPpOH U JaBCaH).

[Tonmumepsr CIIELUATIBHOTO Ha3HAYCHUS (Tedion, KeBJap,
AIEKTPONPOBOISAIIME OJUMEPHI, OMOpa3iiaraeMble OJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOJbl H3YYCHHS BEIIECTB W HMX IPEBpalleHUN:
03HAKOMJICHHE C 00pa3liaMy MPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pEIICHUE DJKCICPUMEHTAIBHBIX 3aJad 1o Teme «Pacmo3naBanue
IUIACTMACC ¥ BOJIOKOH.

PacuétHrie 3agaun.

Haxoxnenue wmosiekyyisipHOl (OPMyNbl OPraHMYECKOTO COCAMHEHUS 10
MacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOISAIIMX B €ro COCTaB, HaXOXJCHUE
MOJIEKYJISIpHOU  (OPMYJIBI OpPraHMYECKOTO COEIMHEHUA Mo Macce (00BEMY)
NPOJYKTOB CrOpaHus, MO KOJWYECTBY BemlecTBa (Macce, o0BEMY) MPOAYKTOB
peakluud W/UIM HCXOIHBIX BEIECTB, YCTAHOBIEHUE CTPYKTYPHOU (HOPMYIIbI
OpraHMYecKOro BEIIECTBA HAa OCHOBE €ro XMMHYECKHUX CBOMCTB WJIHM CIIOCOOOB
NOJIYYEHUsI, ONPEACIICHUE [OJM BbIXOJIa MPOAYKTa PEAKUHUHU OT TEOPETHUECKHU
BO3MOKHOTO.

MexrpeaMeTHbIE CBA3H.

Peanuzanus MeXIIpeIMETHBIX CBS3EH MPHU U3YUYECHUU OPTaHUYECKOM XMMHUU B
10 wiacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TIOHSATUN, TaK W TOHATUM, NPHUHATHIX B OTACJIBHBIX MIPEAMETaX
€CTECTBEHHO-HAYYHOTI'O IIMKJIA.

OO0mme ecTecTBEHHO-HAYYHBIC MMOHATHUSA: SBIICHUE, HAYYHBIN (PakT, rumoTesa,
TEOpHWs, 3aKOH, aHajiu3, CHUHTE3, KiIaccuukaius, HaONIOJACHHE, WU3MEPCHHE,
AKCHEPUMEHT, MOJENb, MOJACIHUPOBAHHE.

duznuka: Martepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJI0, OO0BEM, arperaTHOE COCTOSIHHE
BEIECTBA, (PU3WYECKME BEIWYWHBI, CAWHHIBI W3MEPEHHs, CKOPOCTh, JHEPTHUS,
Macca.

buonorusi: kmerka, opraHu3M, DJKOcHCTeMa, Ouocdepa, MeTaboIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(PHBIN U reTepoTpodHBIA TUI TUTAHUS, OpPOKEHUE,



¢orocuHTe3, nbIXaHWE, OEIKH, YIJIEBOABI, >KUPBI, HYKJICUHOBBIC KHCIOTHI,
(epMeHTBHI.

I'eorpadus: nosaesHble HCKONaeMble, TOILIUBO.

Texnonmorusi: mNHIIEBBIE TMPOIYKTHl, OCHOBBI PAlMOHATBLHOTO THTAHUS,
MOIOIIIHE CPENICTBA, MAaTEPUAITBI U3 HCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KJIIACC

OBIIIAS 1 HEOPTAHNYECKAS XUMMUMSI

TeopeTnyeckre OCHOBbI XUMUM.

Atom. CocTaB aTOMHBIX sifep. XUMHUYECKU aneMeHT. M3otonbl. CtpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAaHTOBBIC YHCJA. DHEPreTUYECKUE YPOBHU H
noaypoBHU. AtomHbIe opOuTanu. Kinaccudukanus XuMu4ecKux 3JeMEeHTOB (s-, P-,
d-, f-omementsl). PacrpenencHue SJIEKTPOHOB IO ATOMHBIM — OPOHTAIISIM.
DneKTpOHHbIE KOH(PUTYpAIIMK aTOMOB JIEMEHTOB MEPBOr0O—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUH, JJIEKTPOHHBIC KOH(MUTYypaIuu HOHOB.
DIIEKTPOOTPULIATEILHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnyeckas cucremMa XUMUYECKUX DJIEMEHTOB
JI.. MenneneeBa. CBsi3b MEPUOAUYECKOTO 3aKoHA U llepmoanueckoil cUCTEMBI
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX UMHU
OPOCTBIX W CJOXHBIX BEIIECTB IO TIpynmnaM W TepuojaM. 3JHauYCHHUE
nepuoanyeckoro 3akona [.11. Menneneena.

XuMuueckass CBs3b. BuJIbl XHMHUYECKOM CBSI3M: KOBAJICHTHAs, HOHHAas,
MeTajuTMdeckas. MexaHu3Mbl 00pa3oBaHUs KOBAJCHTHOW CBS3M: OOMEHHBIN H
JOHOPHO-AKIIENTOPHBINA. DHEPrus U JjiuHa CBA3U. [[oJapHOCTh, HAMPaBICHHOCTH U
HACBIIIAEMOCTh KOBaJEHTHOM CBs3U. KparHeie cBs3u. BojopomHas CBs3b.
MexMOJIEKYIApHBIE B3aUMOICUCTBUA.

BaneHTHOCTP W BaJICHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b JJICKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKHUM CTPOCHUEM (Ha MpUMEPE COCTUHEHUM
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBneHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOT'O MOHA:
KOMIUIEKCOOOpa3oBaTeidb, JUTaHAbl. 3HAYCHUE KOMIUICKCHBIX COCIUHCHHM.
[ToHATHE O KOOPAMHAMOHHOW XUMUHU.

BemectBa  MOJEKYISIpHOTO W HEMOJIEKYJSIPHOIO  CTPOCHUA.  THIIbI
KPUCTAJUTUYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. MctuHHble pacTBOphl. IIpeacrasienue o
KOJIJTOUIHBIX pacTBopax. CrnocoObl BBIpAKEHUS KOHIIGHTPAIIUM PacTBOPOB:
MaccoBas J0JIsl BEIIECTBA B PacTBOPE, MOJISIpHAsT KOHIEHTpauusi. HacelllieHHbIE U
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTb. Kpuctajuioruaparsl.



Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BElIEeCTB. TpHUBUANIbHbBIC
Ha3BaHUS OTJACIbHBIX NMPEICTABUTENEH HEOPraHUUECKUX BEUIECTB.

Knaccudukanus XUMHUYECKUX pPEaKkUuid B HEOPTaHMYECKOM M OpraHUYecKOn
XUMHM. 3aKOH COXPAHEHHS] MAacCChl BEIIECTB; 3aKOH COXPAHEHHUSI M MPEBPALLCHUS
SHEPIUM MPU XUMUYECKUX peakiusix. TernoBbie 3h(PEeKThl XUMUYECKUX PEaAKIUH.
TepMOXUMHYECKUE YPABHEHUS.

CKopoCcTh XUMHUYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3JIMUHBIX (DAKTOPOB.
['omorenHbIe 1 reTeporeHHble peakuuu. Katanus u kaTaan3aTopsl.

O6paTumble 1 HEOOpaTUMBIC peakIMu. XUMUYecKoe paBHoBecue. KoHcTaHnTa
XUMHUYECKOro paBHOBecHUsi. DakTOpbl, BIUSAIONIME HA IMOJOXKEHHE XHWMHUYECKOTO
paBHOBECHS: TEMIIEPATypa, JAaBJICHUE U KOHLEHTPAIMU BEUIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunmun Jle [laTense.

OnekTponuTuyeckas auccormainus. CuibHble HW  cla0ble  3JIEKTPOJUTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PacTBOPOB: KHUCIOTHAs, HEUTpasbHas,
menounas. Bogopoaueiii mokaszatens (pH) pactBopa. I'maponus coneid. Peakiuu
HOHHOT'0 OOMEHA.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakuuu.  CTEneHb  OKHUCJICHHS.
Okucnurenb W BOCCTaHOBUTENb. [IpoliecChl OKHUCIEHUS W BOCCTAHOBJICHUS.
Baxxneiiimue OKUCIUTENM W BOCCTAHOBHUTENIHM. MeTOJ S3JEKTpPOHHOTO OanaHca.
DJIEKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB.

DKCIEPUMEHTAIBHBIE METOJIbl M3YYE€HHUS BEIIECTB M HX IPEBpAILCHUN:
paziokeHue TNEepOKCHAa BOJAOpPOJAa B MPUCYTCTBUU KaTalu3aTopa, MOJEIU
KPUCTAJUTMYECKUX PEIIETOK, IPOBEJICHUE PeaKIuii HOHHOTO 0OMeHa, orpeseecHue
Cpelbl PacTBOPOB C TIOMOIIBIO HHJIMKATOPOB, M3YYECHHE BIMSHUS Pa3TUUHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUYECKOM pEaKIMH | TOJOKEHHE XUMHUUYECKOTO
paBHOBECHS.

Heopranuueckast XuMusl.

[Tomoxxenne HemerayuioB B lleproguueckorl cUCTEME  XUMHYECKHX
anemenToB /.M. MenaeneeBa u 0COOEHHOCTH CTPOCHUS X aToMoB. Du3nueckue
CBOMCTBAa HEMETAJUIOB. AJIJIOTPONHUSA HEMETA/UIOB (Ha IMpUMEpPE KHUCIOPOJa, CEPHI,
dbocdopa u yriaeposa).

Bonopon. Ilomydenue, ¢uzmveckne M XUMHUYCCKHE CBOMCTBA: PEAKIIMH C
METajylaMd M  HEMETAJUIaMHd, BOCCTAHOBUTEJIBHBIE CBOMCTBA. [ 'Wapuisbl.
TonnuBHBIEC 3JIEMEHTHI.

l'anorensl. HaxoxxaeHue B mpuUpoje, CIOCOObI MONy4YeHUs, (puznueckue u
XUMHWYECKHE CBOMCTBA. |'aloreHoBOmOpObl. BaxkHeWne KHUCIOPOICOACPHKAIINE
COCMHEHUS TajoreHoB. JlabopaTopHbIe W MPOMBIIIICHHBIE CITOCOOBI TOYUYSHUS
rajoreHoB. [[ppyMeHeHne TajJoreHOB U UX COCAUHEHUM.



Kucnopon, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CIOCOOBI MOTYyYECHUS
Kkuciopoaa. Ouznueckue U XMMUUYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUABI U IEPOKCHUIBL.

Cepa. HaxoxaeHnue B TMpupojie, CHOCOObI TMOJy4deHUs, (U3NYECKUE U
xumuueckue cBoiictBa. CepoBomopon, cyinbduasl. Oxcua cepwi(IV), okcua
ceprl(VI). CepHucrass u cepHas KHUCIOTHI U uX coir. OCOOEHHOCTU CBOWCTB
CepHOU KUCIOTHI. [IpuMeHeHne cepol U €€ COEAUHEHUM.

Azor. Haxoxaenue B mpupoae, cnocoObl ModydeHus, (usnyeckue u
XUMUYECKHE CBOMCTBA. AMMHUAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTasi U a30THAas
KHUCIJIOTHI ¥ UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHue azota
U €ro COCIMHECHUIN. A30THBIE YI0OpEHMUS.

®docdop. Haxoxnenue B mpupoje, CIOCOObI MOTydeHUs, (U3nUecKue u
xumuueckue cBorctBa. Dochunasl u dochun. Oxcuasl Pocdopa, dochopras
kuciota U e€ conu. [lpumenenue dochopa u ero coeauHeHuit. DocdopHbIC
yI0OpeHUs.

Yrnepon, HaxoxJeHWe B Npupojae. AJUIOTPONHBIE  MOAU(UKAIUU.
dusznyeckue W XUMHUUYECKHE CBOWMCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Oxcun yriepoaa(ll), okcua yraepoma(IV), yrompHas kuciora u e
COJIM. AKTUBHPOBAaHHBIH yroib, aacopouums. DymnepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IprMeHeHne MPOCTHIX BEIIECTB, OOPAa30BAHHBIX YIJIEPOJOM, U €T0
COEeIMHEHUH.

Kpemunii. Haxoxnenue B mpupoje, CocoObl MOMy4YeHUs, (U3NYECKHUE U
xumuueckue cpoiictBa. Oxkcun kpeMHus(IV), kpeMHHEBas KHUCIIOTa, CUJIMKATHI.
IIpumeneHue kpeMHHUs U ero coeaquHeHnil. CTeKI0, €ro nojay4yeHne, BUIbl CTEKIIA.

[Tonoxenne metaiuioB B [lepronnueckoi cUCTEME XMMUUYECKUX JJIEMEHTOB.
OcoOEHHOCTH CTPOCHMSI DJIEKTPOHHBIX O00O0JOYEK aToMOB MeTayuioB. OOrime
¢usnueckure cBoicTBa MeTaioB. [IpuMeHeHne MeTamioB B OBITY M TEXHHUKE.
CmuiaBbl METANIIOB.

DNEKTPOXUMUYECKUA psAll  HampspkeHud  meTammoB.  OOmue  crmocoOsl

MOJTy4YECHUS METAJUIOB: TUAPOMETAIITYPIHUs, MMAPOMETAJLTYPI s,
anekTpomeramuryprusa. [lonsatue o koppo3unm MmetamioB. CrocoObl 3alIuThl OT
KOpPpO3HH.

O6mrast xapaktepuctuka MertamuioB |A-rpynmer [lepuogmdeckoil cucTembl
XUMUYECKUX dJeMeHToB. Harpuihi u kanuil: mnonydenuwe, QU3MYECKUE U
XUMHUYECKHE CBOWCTBA, MPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCTMHEHHUM.

O6mrast xapakrepuctuka metamoB |IA-rpynmer [lepuonnueckoi cucteMbl
XUMUYECKUX 7HJIEMEHTOB. MarHuii W KajabUui: mnonyyeHue, (U3NYECKHEe U
XUMHUYECKHE CBOWCTBA, MNPUMEHEHUE IMPOCTBIX BEIIECTB M HMX COCAUHEHMUI.
XKeécTkoCTh BOJBI M CLIOCOOBI €€ YCTPaHECHMUSI.



AJIOMUHUN: TTOTydyeHue, (GU3NYECKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
MIPOCTOTO BEIIECTBA M €ro coeJuHEeHUuH. AMQOTepHBIE CBOMCTBA OKCHIA H
TUAPOKCHUIA ATFOMUHHUS, TUAPOKCOKOMIIJIEKCHI A TFOMUHUSL.

OO0mast xapakTepucThKa MeETaUIOB 1Mo0ouyHbIX mnoarpynn (b-rpymm)
[Tepuogruueckoi CUCTEMBI XUMUYECKUX JJIEMEHTOB.

Du3nYeCcKue U XMMHUYECKHE CBOMCTBA XpoMa U €ro coeauHeHui. OKCuabl 1
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auXpoMaThl, UX
OKHUCJIMUTENbHBIE CBOMCTBA. [lonyueHre U MpUMEHEHUE XpoMa.

Ou3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEJUHECHUM.
Baxueitmue coenunenuss wmapranmna(ll), wmapranma(IV), wapranma(Vl) wu
mapranua(VII). [lepmanranar kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

du3nyYecKue U XMMHUYECKUE CBOMCTBA jKeje3a U ero coeauHeHuil. OKCusl,
ruapokcuanl u conu xkenesa(ll) u sxeneza(Ill). Tlonyduenne u mpuMeHeHHe Xee3a
U €ro CIIaBOB.

DU3NUECKUE U XMMUYECKHE CBOMCTBA MeAu U €€ coenuHeHui. [lonmyuenue u
NPUMEHEHUE MEJIU U €€ COCTMHEHUM.

[uuk: nomydyenue, ¢GU3MYECKHE U XUMUYECKHE CBOWCTBA. AMdQoTepHbIe
CBOMCTBA OKCHJIA ¥ TUJPOKCHUA IMHKA, THAPOKCOKOMIUIEKCHI IIUHKA. [I[pumeHneHue
LIMHKA U €r0 COCVHEHUMN.

OKCIIEpUMEHTAJIbHBIE METOJbl M3YYEHHS BELIECTB W MX MPEBPAILCHHII:
U3ydeHre oO0pa3ll0oB HEMETaJUIOB, rOpeHue cepbl, docdopa, kenesza, MarHus B
KHCJIOpOZE, H3Y4YEHHME KOJUIeKIMH «MeTamuipl M CIUIaBbD), B3aUMOJEHUCTBHUE
MIEJIOYHBIX U IIETOYHO3EMEIBbHBIX METAJIJIOB C BOJOUN (BO3MOYKHO HCIIOJIb30BaHUE
BUJIEOMATEpUAIIOB), B3aUMOJCICTBUE LIMHKA W jK€Je3a C pacTBOpAMHM KHUCIOT U
1IEJ104€M, KAYECTBEHHbBIC PEAKI[MM HA HEOPTraHUYECKUE aHUOHBI, KATUOH BOJOPOA
U KaTHOHBl METAJUIOB, B3aWMOJECHCTBUE TUAPOKCHUJIOB aJOMUHHS M LHHKA C
pacTBOpaMu KHUCJIOT U LIEJI0YEH, PEIICHUE IKCIEPUMEHTAIBHBIX 3a7a4 110 TEMaM
«l"anorens», «Cepa u e€ coeauHeHUs», «A30T U (pochop U UX coequHEHUN»,
«MeTtasuibl TIaBHBIX TOATPYNI, «MeTauibl TOOOYHBIX MOATPYIII.

XUMHUS U )KU3Hb.

Ponp xumun B o0ecriedeHUM YCTOMYMBOTO Pa3BUTHA deloBedecTBa. [loHsTHE
O HAy4yHbIX METOJAaX IIO3HAaHWS W METOJAOJIOTHM HAYYHOrO HCCIIEIOBAHUS.
HayuHble mpuHIMIBI OpraHu3aliy XUMUYECKOTO MPOU3BOACTBA. [IpombIineHHbIE
crocoObl MOYYEHHUs BaXXHEUIIMX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpPHOU KHCIIOTHI, MeTaHoJa). [[poMBbIIIEHHBIE CITOCOOBI MOMYYEHUsI METANIOB U
CIUIaBOB. XHMHUYECKOE 3arpsi3HEHHUE OKPYXKAOUIEW Cpelbl U €ro MOCIEACTBHUS.
Ponp xumun B ob6ecrieueHnn SHEPTETUUECKON 0€30MaCHOCTH.

Xumusg H© 310pOoBbE uenoBeKa. JlekapctBeHHble cpencTtBa. [IpaBuna
WCMOJIB30BAHUS JICKAPCTBEHHBIX MTPENapaToB. Pojap XMMHUM B pa3BUTUU MEIULIUHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe H00aBKU. Ponb xumuu B
o0ecrieueHUH MUIIEBON O€30MaCHOCTH.

Kocmernueckue u mapdromepHsie cpenctBa. beiToBas xumwus. I[IpaBuna
0e30MacHOr0 MCIHOJIb30BaHUSl MpEenaparoB OBITOBOM XUMHUU B IOBCEIHEBHOU
KU3ZHU.

XUMHSI B CTPOUTEIBCTBE: BaXKHEHIIINE CTPOUTENILHBIE MaTepHuaibl (LIEMEHT,
OCeTOH).

XuMusl B CETbCKOM X03siicTBe. OpraHWYecKue U MUHEpaIbHbIE YA0OpEHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTEpUAJIbl, KPACKH, CTEKIIO, KepamuKa.
Marepuans! 11 31eKTpoHUKHA. HaHoTEXHOIOTHH.

PacuétHrnlie 3agaun.

Pacuérel: Macchl BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIUU BEHIECTB,
Macchl (00BbEMA, KOJIMUECTBA BEIIECTBA) MPOJAYKTOB PEAKIUMU, €CIH OJHO U3
BEIIIECTB MMEET NpHuMecH, Macchl (00bEéMa, KOJWYECTBAa BEIIECTBA) MPOJYKTa
peakiuu, €CliM OJHO W3 BEIIECTB JaHO B BHUAE pPacTBOpa C OMNPEACIEHHON
MacCOBOM JOJIEM PACTBOPEHHOIO BENIECTBA, MACCOBOM JOJH M MOJIIPHOU
KOHICHTpPAllMM BEIIECTBA B PACTBOPE, JOJM BbIXOJA IMPOJYKTAa PEAKUUH OT
TEOPETUYECKHA BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanmuzarus ~ MeXmnpeaMETHBIX  CBA3ed NpH  HM3YYeHUHW OOmed u
Heopranmueckoi xumuu B 11 Kiacce OCyIECTBISIETCS Yepe3 MCIOJIb30BaHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHSITHH, IPUHATHIX B OTIEIbHBIX
IpeIMETaX €CTECTBEHHO-HAYYHOI'0 UKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIC TIOHATHUS: SBICHUE, HAyYHBIN (DaKT, TUIIOTE3a,
TEOpHsI, 3aKOH, aHaJu3, CHUHTE3, KiacCU(UKaIMs, NEePUOJINIHOCTh, HAOIIOACHUE,
U3MEPEHUE, SKCIIEPUMEHT, MOJIEJIb, MOJICJIUPOBAHUE.

duznka: Marepusi, MHUKPOMHUpP, MaKpOMHp, aTOM, OJJEKTPOH, IPOTOH,
HEUTPOH, WOH, U30TOIIbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, JHEPIETUYECKUN YPOBEHbD,
BEII[ECTBO, TeJIO, O0OBEM, arperaTHoe COCTOSIHHE BEIECTBA, WJCaJIbHBIA Tas,
(dusznyuecKkre BEIMIMHBI, €IMHUAIIBI U3MEPEHUS, CKOPOCTh, SHEPTHsI, Macca.

buonorusi: kmerka, opranusm, 3KocucTema, ouocdepa, MeTaboIu3M, MaKpo-
¥ MUKPODJIEMEHTHI, OCJKU, )KUPHI, YTIIEBObI, HyKJICHHOBBIC KUCIOTHI, ()ePMEHTHI,
TOPMOHBI, KPYyTOBOPOT BELIECTB U ITOTOK YIHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIBl, TOPHBIE MOPOJIBI, TIOJIE3HBIE HCKOMAaeMbIe, TOILIUBO,
pecypcesl.

TexHonorusi: XUMu4YecKkass MPOMBIIUIEHHOCTb, METAJUIYPIrusi, CTPOUTEIbHbIE
MAaTepHUaibl, CEIbCKOXO3IUCTBEHHOE MPOU3BOACTBO, MHUILEBAsI MPOMBIILIEHHOCTb,
(dapMalieBTHUECKasi TPOMBIIIJIEHHOCTh, MPOU3BOJACTBO KOCMETHYECKHUX



nmpemnaparoB, MPOU3BOACTBO KOHCTPYKOHMOHHBIX MATCPHAJIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOI'NH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMEI 110 XUMUN
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O ObPA3OBAHIMA

JIMYHOCTHBIE PE3YJIbTATbBI

B cooTrBercTBMH € CHCTEMHO-AEATEIBHOCTHBIM TMOAXOJAOM B CTPYKTypeE
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS IIpeaAMEeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsl BBIACJICHBI CIEAYIONIME COCTABJISIONIME: OCO3HAHUE
0oOyJarolmUMHUCS POCCUMCKOM TPaKIAHCKOM HACHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CaMOONPEACIICHUIO; HAITMYUE MOTUBALUU K
00y4eHHI0; TOTOBHOCTh W CIOCOOHOCTh OOYYarOIIUXCsi PYKOBOJCTBOBATHCS
OPUHSATEIMU B OOIIECTBE TMpaBWIaMH ¢ HOPMaMU TIOBEJCHHUS; HAJIMYUE
PaBOCO3HAHMS, IKOJIOTUUECKOHN KYJIbTYpPhl; CIOCOOHOCTh CTABUTH IIEJIU U CTPOUTH
YKU3HECHHBIC TIJIaHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUA MpPEAMETa «XHUMHUS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIBITA I1O03HABATEILHOM M TPAKTUYECKOW JAeSATEILHOCTU
0o0ydJaromuxcs B MpoIecce peanusauu 00pa3oBaTeIbHON AESATEIbHOCTH.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUA MpPEAMETa «XHUMHUS»  OTPAXKAIOT
c(OpPMHPOBAHHOCTh OMbBITA I[MO3HABATENILHOW W TPAKTUYECKON JAESTEIbHOCTU
oOydJarommxcs B MpoLecce peaau3alud 00pa3oBaTeNbHOU AESITENbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIUTAHUS:

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBAXKECHUS K 3aKOHY U IIPABONOPSAAKY;

IIPEACTABIECHUS O COLMAJIbHBIX HOPMax MW INPaBWIAX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTU IPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH Y4YEOHBIX M TO3HABATEIBHBIX 3aJ]a4, BBHIIOJTHCHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEpPEHUs, JIOTUKY U
apryMeHTHI JPYTUX P aHAIIM3€ PA3INYHBIX BUJOB yUeOHOU NeATEIbHOCTH;

2) IAaTPHOTHYECKOTO BOCTIMTAHUSA:

LIECHHOCTHOI'O OTHOLIEHHUS K WCTOPUYECKOMY M HAYYHOMY HaCIEIUIO
OTECUYECTBEHHON XMMUM;

YBaXXEHUSI K MpOLeCCYy TBOPYECTBA B OO0JIACTH TEOPUU U MNPAKTUYECKOTO
NPWIOKEHUST XUMHH, OCO3HAHMUSA TOTO, YTO JAHHBIE HAYKU €CTb pPE3yJIbTaT
JUIMTETTFHBIX ~ HAOMIOJCHUHN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
IIOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTUKOB;



WHTEpPECa ¥ TIO3HABATEIBHBIX MOTHBOB B IOJIYYEHHH W MOCIEIYIONMEM
aHanu3e WHPOPMAIUU O TEPEIOBBIX TOCTHKCHHSIX COBPEMEHHOW OTECYECTBEHHOM
XHMHH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

HPABCTBEHHOTO CO3HAHUS, dTHYECKOTO ITOBEICHHUS,

CIIOCOOHOCTH OIICHUBATh CUTYAIlMH, CBSA3aHHBIC ¢ XUMHUYCCKHUMU SBJICHUSIMU,
¥ MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACHh HA MOPATHLHO-HPABCTBEHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M TOCTYNKH CBOUX TOBAPHILNCH C
MO3UITMH HPaBCTBEHHBIX W MPABOBBIX HOPM M C YYETOM OCO3HAHMS IMOCIICICTBUM
MOCTYITKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbSI:

NMOHMMAHHWS IIEHHOCTEW 370pOBOTO W 0Oe30MacHOro oOpasza IKH3HH,
HEOOXOJIMMOCTH OTBETCTBCHHOT'O OTHOIICHHS K COOCTBCHHOMY (DU3HYECKOMY U
TICUXHYECKOMY 37I0POBBIO;

coOJIroIcHUsT TpaBWJI 0e€30MacHOTO OOpalleHusi C BellecTBaMU B OBITY,
TIOBCCTHCBHOM JKU3HH, B TPYIOBOH JACATEIHHOCTH;

NOHMMAHWS IIEHHOCTH TPAaBWJI HHIWBUAYATbHOTO M  KOJUIGKTHBHOTO
0€301acHOr0 IMOBEICHUS B CUTYAITUAX, YTPOKAIOIINX 3JI0POBBIO U KU3HU JIFOJICH;

OCO3HAHMS TOCIACACTBUN M HENPHUATHS BPEIHBIX MPUBBIYCK (yIOTpeOIeHUS
AJIKOT0JISI, HAPKOTUKOB, KYPEHU );

5) TpyA0BOro0 BOCIIHTAHHUS:

KOMMYHUKATHBHOW  KOMIICTEHTHOCTH B  Y4COHO-HCCIIEIOBATEIbCKOU
JCATCIBHOCTH, OOINECTBEHHO IIOJIC3HOM, TBOPYECKOM M  JPYyrUX  BHIAX
JCATCIIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHE B PCIICHHH IPAKTHYCCKUX 3ajad
COIIMAJIbHOM HAIPaBJICHHOCTH (B PaMKax CBOETO Kjlacca, IIIKOJIbI);

UHTEpeca K MPaKTUUYCCKOMY M3YUYCHHUIO MPOQPECCUil Pa3IMUHOTO POja, B TOM
YKCJIe HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMUMU;

YBaOXCHHUS K TPYIy, JIOIIM TpyJa U pe3yjbTaTaM TPYAO0BOH JeATEIbLHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIAMBHUIYATBHON TPAaCKTOPHH
oOpa3zoBaHus, Oyaymied mpodeccur W peanu3alud COOCTBEHHBIX JKHU3HCHHBIX
IJIAaHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB H
moTpeOHOCTEH 00IIeCTBa;

6) IKOJTOrH4eCcKOro BOCIIUTAHHSI:

AKOJIOTHYECKH IIeJIECO00Pa3HOr0 OTHOMICHHS K MPHPOJE KaK HCTOYHUKY
CYIIIECTBOBAHMS KM3HH Ha 3eMIIC;

MMOHMMAaHHUs TJI00AIbHOI'O XapaKTepa 3KOJOTMYCCKUX IPOOJIEM, BIIHSHHS
SKOHOMHYECKHUX TPOIIECCOB Ha COCTOSIHUE IIPUPOTHON M COIMATBHOMN CPEJIbL;



OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMHUU IS
pelIeHrs BOMPOCOB PallMOHAIBHOIO MPUPOAONOIB30BaAHNUS;

AKTUBHOI'O HENPUATUA JACUCTBUM, TMPUHOCAIIUX BPEd  OKPYXKaroIEen
MPUPOJIHON cpefie, YMEHHSI MPOTHO3UPOBATH HEOJArOMPUSTHBIE SKOJOTHYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUNA U MPEIOTBPAIATh UX;

HAJIUYMS PA3BUTOrO IKOJIOTMYECKOTO MBIIIJIECHHUS, SKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEeATeNIbHOCTH AKOJIOTMYECKON HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MU B IO3HABAaTEJIbHOW, KOMMYHUKATUBHOW M COLMATBHOM
NpaKkTUKEe, CIOCOOHOCTM ¢ YMEHHS aKTUBHO TMPOTHUBOCTOSITH HJICOJOTUH
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO pa3BUTHS
HAyKU U OOIIECTBEHHOW MPAKTUKH;

NOHUMaHUs crnenudUuKd XUMHU KaK HayKd, OCO3HaHUs €€ pOJu B
dbopMUPOBaHUY PAMOHATHHOTO HAYYHOT'O MBIIIJICHUS, CO3JJaHUM I11€TOCTHOTO
npeAcTaBiIeHUus 00 OKPYKaroleM MHUPE KakK O €IUHCTBE MPUPOJIBI U UYEJIOBEKAa, B
MO3HAHWM TPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHHH TMPOOJIEM COXpaHEHUS
IPUPOTHOTO PABHOBECHS,

yOeXXIEHHOCTH B 0OCOOOM 3HAYMMOCTH XUMHHM JJIS  COBPEMEHHOU
UUMBWIN3ALMNA: B €€ TyMaHUCTHUYECKON HANpaBIE€HHOCTH W BaXXHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYJIbTYpbl, B PEIICHUH TJIOOAIbHBIX
npo0JieM YCTOMYMBOIO DPAa3BUTHSA YEJIOBEUECTBA — CBHIPbEBOW, IHEPreTHUECKOM,
MUIIEBOM M 3KOJOTUYECKONW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIIeUYeHUU
YCIOBUN YCHEIIHOTO TPY/Ja U IKOJIOTHYECKH KOMGOPTHOMN KU3HU KaXKJIOTO WieHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTU: TMOHUMAHUS CYIIHOCTH METOAO0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOIb30BAThH
NoJydaeMble 3HaHUS JIJISl aHAIKM3a U OOBSICHEHUS SIBIICHUN OKPYXKAIOIIEro MHUpa U
MPOUCXOAIINX B HEM U3MEHEHUN, YMEHHUS JIeJ1aTh 00OCHOBAHHBIE 3aKIIIOUCHHS Ha
OCHOBE HAay4dHbIX (DaKTOB U UMEIOIIUXCS JIaHHBIX C IIeNbI0 TOJTy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJILHO HCIIOJIb30BaTh XUMUYECKHUE 3HAHUSA IS
pemIeHws TpoOJIeM B peaTbHBIX JKU3HEHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATENILCKON NEATEbHOCTH;

TOTOBHOCTH W  CHOCOOHOCTHM K  HENMPEPHIBHOMY OOpa3oBaHUI0 U
CaMOOOpa30BaHUI0, K AaKTUBHOMY TMOJYYEHUIO HOBBIX 3HAaHUW MO XUMHUU B
COOTBETCTBUH C )KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuuHbIX chepax npodhecCHOHaNbHOU
NeSATEebHOCTH.



METAINPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yIbTaThl OCBOCHHS MTPOTPAMMBI IO XUMHHM Ha YPOBHE
CpeaHero oo11ero 00pa3oBaHus BKIIOYAIOT:

3HaUYMMbIE IS (QOPMHUPOBAHUS  MHPOBO33PEHUS  OOYUYAFOIIMXCS
MEXIUCITUTUTMHAPHBIC (MEXKIIPEAMETHBIC) OOIICHAYYHBIC MOHSATHUS, OTPaXKAIOUTUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa W CHEIU(PUKY METOJOB ITO3HAHUSA,
UCITOJIb3YeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPTHs, SBICHHE,
mporece, CUCTeMa, HayYHBIM (pakT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIeIOBAaHUE, HAOIIOICHNE, U3MEPEHNE, IKCIIEPUMEHT | JIPYTHE);

YHUBEPCAJIbHBIC Y4YcOHBIC NEeHWCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATHBHEIC,

PETYISITUBHBIE), oOecreynBaoIne dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH U COLMATBHOM KOMIETEHIIMN 00y4YaroInXCs;
CIOCOOHOCTD oOyuatrommuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHUS M yHUBEpCAJIbHbIE YueOHBIE
JNEUCTBUS B TO3HABATEILHON U COLIMATILHON MTPAKTHUKE.

MeTtanpeaMeTHbIE pPe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATCIILHBIMH, KOMMYHUKATHBHBIMU U  PETyJISTUBHBIMH
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHBEPCAJIbHBIE Y4eOHbIE NeHCTBUS

1) 6a30BbI€e JJOrHYECKHE TeHCTBHS:

CaMOCTOATENbHO  (OPMYJNHMPOBATH U AKTyalIM3UpOBaTh  Mpodiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENEeNATh LENU AEATEIbHOCTH, 3a/JaBas MapaMeTpbl M KPHUTEPUH UX
JOCTH>KEHUS, COOTHOCHUTH PE3YJIbTAThl JE€ATEIIbBHOCTH C MOCTABJICHHBIMHU 1IEJISIMU;

UCIIOJIb30BATh IPU OCBOCHUM 3HAHUI NPUEMBI JIOTMYECKOTO MBILIIICHUS:
BBIACJISITh XapaKTEPHbIE MPU3HAKHU TMOHATHI M YCTAaHABIMBATh MX B3aHMMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIOUIUE TIOHATUS ISl OOBSICHEHUSI OTJEIBHBIX (PAKTOB U
SIBIICHUM;

BHIOMpATh OCHOBaHUS M KPUTEPUHM I KiIaCCU(PUKAIMKA BEIIECTB U
XUMHUYECKUX PEaKIU;

YCTaHABIMBATh MNPUUYMHHO-CIECICTBEHHBIE CBA3M MEXKIAY H3y4aeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PAaCCyXJeHHUs (MHAYKTUBHbIC, JEAyKTUBHbBIE, IIO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M NPOTHUBOPEUYUS B PACCMaTPUBAEMBIX
SBJICHUSX, (DOPMYITUPOBATH BHIBOIBI M 3aKITIOUCHUS;

MIPUMEHSITH B MPOLECCE MO3HAHUSL UCIOIb3yEeMble B XUMUU CUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, IPEOOPA30BBIBATH MOAEIbHBIE MPEICTABICHUS — XUMHUYECKUM
3HaK (CUMBOJI) 3JIEMEHTa, XUMUUeckasi opMmyna, ypaBHEHHE XUMUYECKOU



peaKknmuu — TPU PEHICHUH Y4YeOHBIX IMO3HABATEIBHBIX M MPAKTHUECKHUX 3aj1ad,
MPUMEHSTh Ha3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS JJIS BHISBICHUAS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB M XUMUYCCKUX PEAKITUH.

2) 6a3oBbIe HCCJIEI0BATEIbCKHE AelCTBHS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIICCTB M XUMUYCCKUX
peaxkuuu;

(GbOopMyITHpPOBATH LIETU U 33aJ1a41 UCCIEAOBAHMS, UCTIOIB30BaTh MIOCTABICHHBIC
U CaMOCTOSATEIBHO C(OpPMYyIMpPOBAaHHBIE BOMPOCHI B KauyeCcTBE WHCTPYMEHTA
MO3HAHUS W OCHOBHI JiJI1 (DOPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPaBUILHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CAMOCTOSITEIPHOTO TUIAHUPOBAHUS U IMPOBEACHUS
YUYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJI0M
npoIecca, CaMOCTOSITEIIBHO IPOTHO3UPOBATh €ro pe3yiabTaT, (OPMYIHpPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHMSI,
COCTaBIIATh 00OOCHOBAHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh OMNBIT YYCHWYCCKOH HCCIEAOBATEIILCKOM H  IMPOCKTHOMN
JCATEIBHOCTH, TMPOSIBIATH CIOCOOHOCTP W TOTOBHOCTH K CaMOCTOSITCIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYCCKUX 3aJlad, NPHUMCHCHHUIO Pa3InYHBIX
METOJI0OB NTO3HAHUS.

3) pa6ora ¢ uHpopMAaIHEii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHUKAX HHPopMauuu (HaAy4dyHO-
NOMYJIsIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIepKaHHs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTEpHETa), aHamM3upOBaTh MHPOPMALIMIO PA3IUYHBIX BUAOB U (HOPM
Ipe/ICTaBICHUS, KPUTUYECKHU OIICHUBATh ed JIOCTOBEPHOCTH u
HENIPOTHUBOPEUHBOCTb;

dbopMynHpoBaTh 3aMpPOChl U MPUMEHATh PA3NUYHBIE METOIBI MPU TIOUCKE U
orbope wHpOpPMAIMKA, HEOOXOMUMOW JUIS BBIMOJHEHMsS Y4YEOHBIX 3aJad
OIPEAEIIEHHOIO TUIIA;

nprOOpEeTaTh OMBIT KCIOJIB30BaHMUS MH(OPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUHN U PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATEILHO  BbIOMpaTh  ONTUMANbHYIO  (opMy  MpeAcTaBICHUS
uHdopmarmu (cxeMbl, TpadUKy, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM SI36IK B KadecTBE CpEACTBA TMpH paboTre ¢
XAMHYECKOW WHPOpMAIMEH: TPUMEHSATh MEXKIpeaAMeTHbIe ((u3udyeckue w
MaTeMaTUYeCKre) 3HaKU U CHMBOJIBI, POopMyIibl, ab0OpeBUATypbl, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIBHBIC yqeﬁnble I[eﬁCTBHHZ



3a/1aBaTh BOIIPOCHI MO CYLIECTBY OOCYK1a€MOM TEMBI B XO/I€ IMajIora u/uin
JIMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYITUPOBATH CBOU MPEJI0KECHUS
OTHOCHUTEJILHO BBIMIOJHEHUS IPEAJIOKEHHON 3a1a4H;

BBICTYIIaTh C IIPE3CHTALMEN PE3YJbTATOB ITO3HABATEIIBHOM [IE€STEIILHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPU BBIIIOJHEHU U
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKOM padOThl MO HMCCIICIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3aliuu yueOHOro npoekTa, u (opMyJIupoBaTh BHIBOJIBI
[0 pe3yJibTaTaM MPOBEAEHHBIX HUCCIECIOBAHUNA IMYTEM COTJIACOBAHUSA MO3UIMKA B
X0/1e 00CYKJIeHHUsI 1 OOMEHA MHEHUSIMHU.

PeryasiTuBHbIC YHUBEpPCAJIbHbIE y4eOHbIE ICHCTBUS:

CaMOCTOSITEJIbHO TUJIAHUPOBATh W OCYILECTBIATH CBOIO IO3HABATEIbHYIO
JEeSATENbHOCTh, OmNpenensis e€ Lenu W 3aJadyd, KOHTPOJIHUPOBATH W IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBAThH MpeJJlaraéMblii  aJIrOpUTM JCHCTBUA MNpu
BHITIOJIHCHUU Y4YEOHBIX U HCCIIECIOBATEJILCKUX 3aj7ay, BbIOMpaTh Haumbosee
3¢ dexTuBHBIN croco0 MX pemeHuss ¢ y4ETOM TMOJIy4eHHS HOBBIX 3HAHUHA O
BEIIECTBAX U XUMUYECKUX PEAKIHUAX;

OCYLIECTBIIATh CAMOKOHTPOJIb JAESTEIbHOCTA HAa OCHOBE CaMOaHaliu3a |
CaMOOIIEHKH.

HNPEAMETHBIE PE3YJIbTATHI

[IpenmeTHbBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI TI0 XUMHH Ha YTIIYOJIEHHOM
YpPOBHE Ha YpPOBHE CpeJHEro oOIiero oOpa3oBaHUs BKIIOYAIOT CrelU(pUUYECKHe
JUISL y4eOHOTO MpeaMeTa « XUMUS» HayIHbIe 3HAHUsI, YMEHHS U CITIOCOOBI eHCTBUI
10 OCBOCHMIO, MHTEPIPETALMUA U TPEeoOpa30BaHUIO0 3HAHWMN, BHUIIBI JACATEIHHOCTU
[0 MOJYYEHUIO HOBOTO 3HAHUS M NMPUMEHEHUIO 3HAHUN B PA3IUYHBIX YYEOHBIX
CUTyalusiX, a TAK’K€ B PEaJIbHbIX KU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX ¢ XUMUeH. B
porpaMMe IO XUMHUHM NPEAMETHBIE pe3yJbTaThl MPEICTABICHbl IO ToOJlaM
W3YUYECHUS.

10 KJIACC

IIpenmeTHble pe3ynbTaTbl OCBOGHHMS Kypca «OpraHudeckas XuMUS»
OTPaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEJCTABICHUI: O MECTe W 3HAYCHHH OPTraHWYECKOU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ poJidi B 00E€CIECYEHUU YCTOMYHUBOTO
Pa3BUTHA YETIOBEUYECTBA B PEIICHUU MPOOJIEM IKOJIOTMYECKOM, SIHEPTreTUYECKOU U



MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEIULMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX MCTOYHHUKOB SHEpIruy, B o0ecrieuyeHuu palMOHAIBHOTO
MPUPOAOIIONIB30BaHNA, B (POPMHUPOBAHUU MHPOBO33PEHHUSI M OOUIEH KyJIbTYpHI
YeJIOBEeKa, a TaKXKe OHKOJOIMYECKM OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOIHOM CpEJIE;

BJIAJCHUE  CHUCTEMOM  XMMHYECKHMX  3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAOIINE MOHATHS — XUMUYECKUN DJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
oboyouka aroma, S-, P-, Od-aToMHBIE OpOMTAIH, OCHOBHOE M BO30YKIEHHOE
COCTOSIHMS aToMa, THOpuAM3alus aTOMHBIX opOuTaned, HOH, MOJEKya,
BaJIECHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, CTENEHb OKUCICHUS, XUMUUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YIIIepOAHBINA CKENET, GyHKIIMOHAIbHAS
rpynna, pajadkal, CTPYKTYpHble (QopMynbl (pa3BEPHYTHIE, COKpAILEHHBIE,
CKEJICTHBIE), HM30MEpUsl CTPYKTypHas U TMPOCTPAHCTBEHHAs] (reoMeTpuyecKas,
ONTHUYECKAs), HM30MEPbl, T'OMOJOTUYECKHH Psi, TOMOJIOTH, YTJIEBOJIOPOIBI,
KHUCIIOPOJI- U a30TCOAEPKAIINE OPraHUYECKUE COEIUHEHHS, MOHOMED, TOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEAUHEHHUS; TEOPHH, 3aKOHBI
(nepuonunueckuii 3axkon J[. VM. MenneneeBa, Teopusi CTPOEHHUS OPTraHUYECKHUX
BemectB A. M. ByTiepoBa, 3aKk0OH COXpaHEHHUS! MACChI BEIIECTB, 3aKOH COXPaHEHUS
U TPEBPAIICHUS DHHEPIHMM MNpPU XUMHUUYECKUX PpEAKUUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIHE B OCHOBE
NOHUMAHHUS IPUYMHHOCTA U CUCTEMHOCTH XUMHUUYECKHUX SBJICHUH; NPEICTABICHUS
O MEXaHH3MaxX XUMHUYECKHX pEaKIUd, TEPMOJAMHAMUYECKHMX W KHHETHYECKHX
3aKOHOMEPHOCTAX MX MPOTEKAHUs, O B3ANMHOM BJIMSIHUM aTOMOB M IpyNH aTOMOB
B MOJIEKyJIax (MHIYKTUBHBIA U Me30MepHbIN 3 dekTol, opueHTaHTsl | u 11 pona);
(akTONOTMYEeCKHE CBEICHHUS O CBOWMCTBaX, COCTaBe, MOJy4YeHHWU U O€30MacCHOM
UCIIOJIb30BAHUM BaKHEHIITUX OPraHMYECKUX BEIIECTB B OBITY W MPAKTHYECKOU
NESTENBbHOCTH  YeNOBEKa, OOMUX  HAyYHBIX MNPUHIUNAX  XUMHYECKOTO
IIPOM3BOJICTBA (HA MTPUMEPE MPOU3BOACTBA METAHOJIA, IEPEPaOOTKU HEDTH);

c(hOpMHUPOBAHHOCTh YMEHUH: BBISBISATH XapaKTEpHbIC MPU3HAKU TOHSATHUH,
YCTaHaBIMBATh MX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE IMOHATHUS IPU
ONMCAaHUU COCTaBa, CTPOEHHUS U CBOMCTB OPraHUYECKUX COCTMHEHN;

c(hOpMHUPOBAHHOCTH YMEHUN:

UCIIOJIb30BAaTh XMMHUYECKYI) CUMBOJIMKY ISl COCTABJIEHUSI MOJICKYISIDHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (POPMYIT OpraHUuYECKUX
BEILIECTB;

COCTaBJISITh YPAaBHEHUS XMMWYECKUX PEAKLUMN U PACKPBIBATH UX CYIIHOCTbH:
OKHCJINTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUUW  IOCPEICTBOM  COCTABJIEHHUS
AJIEKTPOHHOTO OajaHca »dTUX pEakluid, peakuuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUI;



W3TOTABIMBATH MOJICITH MOJICKYJT OPTraHUYSCKUX BEIIECTB IS WUTFOCTPAIAH
X XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMHUPOBAHHOCTh YMEHHU: YCTaHABIMBATH MPUHAIC)KHOCTh WU3YYCHHBIX
OpraHWYECKUX BEIMIECTB IO HMX COCTAaBY U CTPOCHUIO K ONpPEICIEHHOMY
KJIaccy/Tpynne COeIWMHEHUM, JaBaTb KM Ha3BaHUS IO CHUCTEMaTUYECKOU
Homenknatype (IUPAC) m mpuBOAWTH TPUBHAIBHBIC Ha3BaHUS IS OTICIHHBIX
MPEICTaBUTENICH OPTraHMYECKUX BEIISCTB (ITHJICH, alleTHJICH, TOIYOJI, TJIMIECPHUH,
STWICHIJIMKONb, (EHOJ, (OPMANBIACTHII, aleTalbIeTHa, alleTOH, MYypaBbHHAs
KHCJIOTa, YKCYCHAsl KUCIIOTa, CTEAPUHOBAs, OJICMHOBAS, MAJTbMUTUHOBAS KHUCIIOTHI,
TJIMIWAH, ajlaHuH, MaibTo3a, (PpyKTO3a, aHWINH, JUBHHHII, W30IMPEH, XJIOPOIPEH,
CTUPOJ U IpyTHE);

c(OpPMHPOBAHHOCTh YMEHHUS ONPEACIATh BHUJ XHMHYCCKOW CBS3M B
OpPraHUYECKUX COCIMHCHHUSX (KOBAJICHTHAS W WOHHAs CBs3b, O- W T-CBSA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMCHSATH ITOJIOKCHUS TEOPHH CTPOCHUS
opraHuveckux BemectB A. M. ByTiepoBa juist 00bSICHEHUST 3aBUCHMOCTH CBOMCTB
BEIICCTB OT UX COCTaBa M CTPOCHMS;

chOpMHPOBAHHOCTh ~ YMCHHMH  XapaKTepu3OBaTh  COCTaB, CTPOCHHE,
bu3uYecKkue W XUMHYECKHE CBOWCTBA THUNUYHBIX MPEICTABUTENICH pPa3TuIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: aJIKAHOB, ITUKIIOAIKAHOB, aJIKCHOB, aJIKaJIUCHOB,
AJKWHOB, apPOMAaTHYECKHUX YIJIEBOJOPOJOB, CIIUPTOB, aJIbJIETUIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, IPOCTHIX U CIOXXHBIX 3(PUPOB, )KHUPOB, HUTPOCOSTUHECHUHN U
aMHUHOB, aMHHOKHCIIOT, OEJIKOB, yTJeBOJOB (MOHO-, M- W IOJUCAXapHIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXAYy HHUMH  YpPaBHCHHUSIMH
COOTBETCTBYIOIIMX XHMHYECKHX PEaKIUid ¢ HCIOJb30BaHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHUPOBAHHOCTh YMEHHUS TIOJATBEPXKJIAaTh Ha KOHKPETHBIX IIpUMeEpax
XapaKTep 3aBUCHMOCTH PEAKIIMOHHONW CTIOCOOHOCTH OPTaHUYECKUX COSTUHECHHUM OT
KPaTHOCTH M THUITa KOBAJICHTHOM CBSA3M (G- U T-CBSI31), B3AUMHOTO BIIUSHHS aTOMOB
U TPYMI aTOMOB B MOJICKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOJTHOTO
CeIpbsi (HedTh, MNPUPOAHBIM Ta3, Yrojib), CIOCOOBI €ro TmepepaboOTKu W
MPAKTUYECKOE TPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWW O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHUS — HAONIOACHUH, U3MEPEHHUH, MOJCIUPOBAHUH, SKCIICPUMEHTE
(peanbHOM M MBICTICHHOM ) U YMEHUS IPUMEHSITh OTH 3HAHUS;

c(hOpMHUPOBAHHOCTh yMEHUS MPUMEHSITh OCHOBHBIE orepanuu
MBICIIUTEIILHON NESATEeTbHOCTH — aHallu3 M CHUHTE3, CpaBHEHHE, 000OIIeHHE,



CUCTEMaTH3allUI0, BBIABICHUE MPUUNHHO-CIICICTBEHHBIX CBSI3CH — JUIA W3y4YCHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUM;

c(hOpMHUPOBAHHOCTh YMCHHI: BBISBISTH B3aUMOCBSI3h XUMHUYCCKUX 3HAHUH C
MOHATUAMU W TPEICTABICHUSIMH APYTUX €CTECTBCHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAHHOTO IIOHUMAaHUS CYIIHOCTH MaTEPHAIBLHOTO €IWHCTBA MUpa,
MCITOJI30BaTh CHCTEMHBIC 3HAHUS 0 OPTaHUYCCKON XUMUU IS OOBSICHEHUS U
MIPOTHO3UPOBAHUS SBJICHUH, UMEIONTUX €CTECTBCHHO-HAYYHYIO IIPUPOTY;

chOpPMHPOBAHHOCTh YMEHH: TMPOBOIUTH PACUETHl IO XUMHYCCKUM
dopMyiiamMm ¥ ypaBHCHHUSIM XHUMHUYECKHX PEAKIMH C MCIOJb30BaHHEM (U3HUCCKUX
BEIMYMH (Macca, OO0OBEM Ta30B, KOJHMYECTBO BEIIECTBA), XapaKTCPU3YIOIIMX
BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI: PAcYEThl 1O HAXOXKICHUIO XHMMHYECKOM
(GopMyJIBI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJIIM XUMHUYECKUX DJICMEHTOB,
IIPOYKTaM CroOpaHus, TUNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMCHH: MPOTHO3UPOBATh, aHAJTU3UPOBATh M OICHUBATh
C TIO3MIOMH  DKOJIOTMYECKOH  0O€30IacHOCTH  IOCIEACTBHS  OBITOBOH W
IIPOM3BOJICTBEHHOW JICSITCIbHOCTH 4YEJIOBEKa, CBSI3aHHOH ¢  mepepaboTKou
BEIICCTB, UCITOJIH30BATh MOJIYyYEHHBIC 3HAHUS IS IPUHATUS TPAMOTHBIX PEIICHUM
po0JIeM B CUTYAIUsAX, CBA3aHHBIX C XUMHUCH;

c(hOpMUPOBAHHOCTh YMEHUH: CAaMOCTOSITEJILHO IIJIAHUPOBATH U TMPOBOJUTH
XUMUYECKUH DJKCIIEpUMEHT (TOJydYeHHEe ¢ W3yYeHHE CBOMCTB OpPraHWYECKUX
BEIIECTB, KAYECTBEHHBIC PEAKIMU YIJIEBOJOPOJOB pA3JIMYHBIX KJIACCOB M
KHUCIIOPOJICOAEPKAIIMX OPTaHUYECKUX BEIIECTB, PEIICHUE AKCIIEPUMEHTATBHBIX
3a/1a4 110 PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIFOJCHUEM IPaBHII
0e301acHOr0 OOpaIleHUs] C BEIIeCTBAaMH U J1aOOpPAaTOPHBIM O00OPYIOBAaHUEM,
dbopMynupoBaTh I1I€7b HUCCIAEAOBAHUS, TMPEJACTABIATh B pasInyHOn (opme
Pe3yIbTaTHI AKCIIEPUMEHTA, aHAJTU3UPOBATH U OLICHUBATh UX JJOCTOBEPHOCTD;

c(hopMUPOBAHHOCTh YMEHHUIA:

coOJIF0/IaTh MpaBUiIa SKOJIOTHYECKH 11eJIeCO00pa3HOTO MOBEJAEHUS B OBITY U
TPYJIOBOH JEATEIIBHOCTH B IEIISIX COXPAaHEHUS CBOCTO 3J0POBBS, OKPYKAIOIICH
MIPUPOIHOM CPElIbl U JOCTUKEHUS €€ YCTOMYUBOIO PA3BUTHSI;

O0CO3HABaTh OIACHOCTh TOKCHYECKOTO JCHCTBHMS Ha JKHUBBIC OpPTraHU3MBI
OmpeIeIEHHBIX OPraHWYECKUX BEIECTB, MMOHUMas cMbIc nokasarens [1JIK;

aHAJU3MPOBATh ICIECOO0PA3HOCTh NMPUMEHEHUS OPTaHUYECKUX BEIISCTB B
MTPOMBINIJICHHOCTH U B OBITY ¢ TOYKH 3PCHHUS COOTHOIIICHHS PUCK-TT0/h3a;

c(hOpMHUPOBAHHOCTh YMEHHUM: OCYIICCTBIIATH IICJCHANPABICHHBIA ITOMCK
XUMUYECKOW MH(OPMAIIMK B PA3IMYHBIX UCTOYHUKAX (Hay4yHas ¥ ydeOHO-HaydHas
JUTEpaTypa, CpeAcTBa MaccoBoi mHMopManuu, UHTepHET U ApyTrue), KPUTHICCKH
aHAJIM3HPOBATh XUMUYECKYI0 HH(POPMAIHIO, IepepadaThiBaTh ¢€ W MCIOJIH30BATh
B COOTBETCTBHH C IMOCTABJICHHOW y4eOHOM 3agadeH.



11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHS Kypca «OOImiass W HeopraHuyeckas
XUMUSD» OTPAKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MUDA,
3aKOHOMEPHOCTAX M IMO3HABAEMOCTH SBIIEHUM NPUPOAbI, O MECTE U 3HAYCHUHU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ poJii B 00E€CIEYCHUU YCTOMYUBOTO
pa3BUTHA, B pEHICHUU MTPOOJEM SKOJOTHYECKON, PHEPreTUUeCKON M MHUILEBOM
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JJaHUM HOBBIX MaTEpPUATIOB, HOBBIX
UCTOYHUKOB JHEPruHu, B OOECIECUCHUH PAIMOHAIBLHOTO MPUPOJOIOIL30BaHUS, B
dbopMuUpoBaHUM MHUPOBO33PEHUST M OOIIEH KyJbTYyphl 4YeJIOBEKa, a TaKke
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIECHHUS K CBOEMY 3/I0POBBIO U TMPUPOITHOU

cpene;
BJIAJICHUE  CHUCTEMOM  XMMHMYECKHX  3HAHUW, KOTopas  BKJIHOYAET:
OCHOBOIIOJIAralOIINE TIOHATUS — XUMUUYECKHUU DOJEMEHT, aToM, SIpO aToma,

M30TOIIbI, JJIEKTPOHHAs 000JI0YKa aToma, S-, P-, d-aTOMHBIE OpOUTAIH, OCHOBHOE H
BO30YXKIEHHOE COCTOSHUS aToMa, TUOpUAW3alMs aTOMHBIX OpOuTalei, WOH,
MOJIEKYJIa, BaJEHTHOCTb, DJIEKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCJICHHS,
XUMUYecKasi CBs3b (KOBWJICHTHAs, WOHHAsA, METaJUTMYecKasi, BOJOPOIHAs),
KpUCTAJUIMYECKass pemETKa, XUMHUYECKasi peaklusi, pPacTBOP, DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJUTHUYECKAs JAUCCOLMAIUSA, CTENEeHb JIHCCOIMAIINH,
BOJOPOJHBIN TIOKa3aTelb, OKUCIUTENb, BOCCTAHOBUTENb, TEIUIOBOM d(ddeKT
XUMHUYECKOW PEaKIUM, CKOPOCTh XUMUYECKON peaKlni, XMMUYECKOE PaBHOBECHE;
TEOPUU U 3aKOHBI (TCOPUS DICKTPOJIUTUUECKON IHCCOIMALNHU, TEPUOAUUYECKUN
3akoH [[.1. MenpaeneeBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHUS SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JICMCTBYIOIIUX MaccC), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK
XUMUHM, MHUPOBO33PEHUECKHWE 3HAHMS, JIeKAllMe B OCHOBE  IOHUMAaHUS
OPUYUHHOCTM U CHUCTEMHOCTH  XHMHWYECKUX  SBJICHUM;  COBPEMEHHBIE
MPEACTABJIEHUS] O CTPOCHHHM BEIIECTBA HAa AaTOMHOM, HOHHO-MOJICKYJISIDHOM H
HAJAMOJICKYJIIPHOM  YPOBHAX; TNPEJACTABICHUS O MEXaHU3MaX XHMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHUX M  KHHETUYECKHUX 3aKOHOMEPHOCTAX  HX
NPOTEKAHUSI, O XUMHUYECKOM PaBHOBECUHU, PACTBOPAX M JUCIEPCHBIX CHCTEMAaX;
(haKTOJIOTHYECKHUE CBEJICHHMS O CBOMCTBAX, COCTaBe, IMOJYYCHUH M OC30MMacCHOM
HCIIOIb30BAaHUN BKHECHUIINX HEOPTaHHMYECCKHUX BEIISCTB B OBITY M NMPAKTHYCCKOU
NEATeIbHOCTA  4YeJOoBeKa, OOMMX  HAay4YHBIX  MPUHIUNAX  XHMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMCHUH: BBISBIATH XapaKTEPHBbIC INPU3HAKH TOHITHH,
YCTaHABJIMBATh UX B3aMMOCBA3b, MCIIOJB30BAaTh COOTBETCTBYIOIIHUE IOHSTHS IPH
ONMCAHUU HEOPTraHWYECKHUX BEIIECTB U UX MPEBPAIICHUI;



c(hOpMUPOBAHHOCTh YMEHHSI HCIOJIB30BaTh XUMUUYECKYI) CHUMBOJIMKY IS
cocTtaBlieHUs (OpMYJ BELIECTB M  YpPaBHEHUH  XUMHUYECKUX  PEAKLHUM,
cucteMmarnueckyto HomeHKIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACINISITh BaJICHTHOCTh U CTEIICHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHUAX, BHUJI XUMHUUYECKOH CBs3U (KOBaJIGHTHas,
WOHHAs, METa/UIMuecKas, BOJOPOJAHAs), THUI KPUCTAUIMYECKON PEHIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBSCHITH 3aBUCHMOCTH CBOMCTB BEIIECTB OT
BUJla XUMUYECKOW CBS3M W THUIA KPUCTAJUIMUYECKOW pEMIETKU, OOMEHHBIA W
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJICHTHOMN CBSI3U;

chOpMUPOBAHHOCTh  yYMEHUM:  KJIACCU(UIIMPOBATH: HEOPraHUYECKUe
BEII[ECTBA MO0 UX COCTABY, XUMHUECKHE PEAKIIUH 10 PA3IMYHBIM MPU3HAKAM (YUCITY
U COCTAaBy pearupyroliux BeIIeCTB, TEIUIOBOMY 3(h(EeKTy peakiuu, W3MEHESHUIO
CTENEHEeW OKHUCICHUsI JJIEMEHTOB, OOpPAaTUMOCTH, Y4YaCTHIO KaTajauzaTopa W
JIPYTHUE); CAaMOCTOSITEIbHO BBIOMPATh OCHOBAHUS U KPUTEPHUU JJIs KiIacCUDUKAIIAN
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKI[Uii;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOr0 3akoHa /I.
N. MenneneeBa U 1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKITNY;

c(OpPMHUPOBAHHOCTh YMEHHUMN: XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHUYECKUX OJJIEMEHTOB NE€PBOrO—YETBEPTOrO MEPHOIOB
ITepuonnueckon cucremsl .M. MenaeneeBa, UCIONb3ys MMOHITUSA
«OHEPreTUYECKHE YPOBHMU», «IHEPreTHUYCCKUE MOMYPOBHHY», «S-, P-, O-aTOMHBIC
opOuTANN», «OCHOBHOE M BO30OYXIAEHHOE SHEPreTUYECKHUE COCTOSIHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB XUMHYECKHX AJIEMEHTOB U HX
coenMHeHUM 1o mnepuogam W rpynmaMm Ilepuognueckoit cucrember J[. U
MeHeneeBa, BaJl€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
WX DJIEKTPOHHBIX 000JIOYECK;

chOpMHUPOBAHHOCTh YMEHMI: XapaKTepu3oBaTh (OMHCHIBATH) OOIIHE
XUMHYECKHE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KIJIACCOB,  IOJATBEPKIATh
CYLIECTBOBAHUE TI'€HETHUYECKOW CBSI3M MEXAY HEOPraHWYECKMMH BELIECTBAMU C
MMOMOIIBIO YPABHEHNUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;

chOpPMHUPOBAHHOCTh YMEHHUS PACKPBIBaTh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAHOBUTENIBHBIX PEAKIHIA MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOrO OajaHca
ATUX peaKkUui; peakluil HMOHHOTrO OOMEHa MyTEM COCTAaBJICHHUSI MX MOJHBIX M
COKpAlIEHHBIX  HWOHHBIX  YpPaBHEHMM;  pEakuuMid  TUOPOJIM3d;  pEaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMepe TUAPOKCOKOMITJIEKCOB IUHKA U AJIFOMUHUS);



c(hOpPMUPOBAHHOCTh YMEHHUS OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKHX PEAKIHN C Y4ETOM HUX DHEPreTUUECKUX XapPaAKTEPUCTHUK, XapaKTep
W3MEHEHUS CKOPOCTHM XHMHUYECKOM pEakiuMh B 3aBUCUMOCTH OT Pa3IWYHbBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHHUS] XUMUYECKOTO PAaBHOBECHS MO/ BIUSHUEM
BHEWIHUX Bo3aeicTBuil (mpunuun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XUMHUYECKHE pEaKIuH,
JIeKAIIME B OCHOBE MPOMBIIUICHHOTO MOJYYEHUSI CEPHOM KHUCJIOThI, aMMHUAKA,
oOIMe HayyHble MPUHIUIBI XUMHUYECKHX MPOU3BOJACTB; IE€JI€COO0Pa3HOCTh
MPUMEHEHHS] HEOPTaHMYECKUX BEIIECTB B MPOMBIINIJICHHOCTH U B OBITY C TOYKH
3pE€HUsI COOTHOILICHUSI PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTh BIIAJICHUS] CHUCTEMON 3HAaHMK O MeEToJaX Hay4YHOTO
MO3HAHMS SBJICHUN MPUPOABI — HAONIOACHUE, HM3MEpPEHUE, MOJCIUPOBAHMUE,
AKCTIEPUMEHT (peaibHbIN U MBICIICHHBIN), KCTIOJb3YEMbIX B €CTECTBEHHBIX HayKaX,
YMEHHUS IPUMEHSATh 3TH 3HAHUS MIPU SKCIIEPUMEHTAIBHOM UCCIIEIOBAHUU BEILIECTB
U JUIsI OOBSCHEHWS XHUMHUYECKUX SIBJICHUH, HUMEKIIMX MECTO B MPUPOJE,
MPAKTUYECKOM JAEATEIIbHOCTH YEJIOBEKA U B MIOBCEIHEBHOM KU3HHU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISBJISATH B3aUMOCBSI3b XUMUUYCCKUX 3HAHUM C
MOHATUSIMU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00Jee 0CO3HAHHOIO MOHUMAHUSI MaTEPUATBHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHS TPOBOJUTH PACUEThl: C HCIOIH30BAHUEM
HNOHATUN «MaccoBas JOJIsI BEUIECTBA B PACTBOPE» U «MOJSpHAs KOHLIEHTPALMS»;
MAaccChl BEIIeCTBa WK 00bEMaA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO U3 YyYaCTBYIOIIMX B PEaKklMU BEIIECTB; TEIJIOBOro sddexra
peaKiuu; 3Ha4Y€HHs] BOJOPOJHOTO IOKAa3aTesisl pacTBOPOB KUCIOT U IIEJIOYEH C
U3BECTHOW CTENEHBI0 AMCCOLMAINK;, Macchl (00bEMa, KOJMMYECTBA BEIIECTBA)
IPOJIyKTa pEaKkUuu, €CIM OJHO U3 UCXOJHBIX BEHIECTB JAHO B BHJIE pacTBOpa C
OTpeIeIEHHOW MacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA WIIM JIAaHO B M30BITKE
(uMeeT mpuMecH); AOJMU BBIXOJA NPOAYKTa pPEaKkuu; OOBEMHBIX OTHOIIECHUN
rasos;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIHHO TUIAHUPOBATh W TMPOBOJUTH
XUMHYECKUN  JKCIEpuMEeHT  (MPOBEACHHE  peakuuidi  HMOHHOrO  OOMeEHa,
MOATBEPIKICHUE KAUYECTBEHHOIO COCTABa HEOPTAaHUYECKUX BEILIECTB, ONPENACICHUE
Cpeabl pPAcTBOPOB BEIIECTB C ITOMOLIBK) HWHAMKATOPOB, W3YYCHUE BIIMSHUS
pasnTUYHBIX  (AKTOPOB HA CKOPOCTh XHMHYECKOW  pEaKIUH, PEIICHHE
AKCHEPUMEHTAIBHBIX 3afa4 1o TtemaM «Metamwiel» u «Hemeramns») c
coOmroIeHneM TpaBuil 0€30MacHOr0 OOpaIIeHHs C BEMIECTBAMHU U Jab0OpaTOPHBIM
oOopynoBanueMm, GOPMYIHpPOBATH I€db HCCICIOBAHUS, TMPEACTABIATH B
paznuuHoON Qopme pe3yibTaThl HKCHEPUMEHTA, aHAIU3UPOBATH U OLEHHUBATh HX
JOCTOBEPHOCTb;



c(hOpMUPOBAHHOCTh YMEHUMN: COOII0aTh MpaBuia MOJIb30BAHUS XUMUUECKOMN
Mocy/iol W Ja0OpaTOpHBIM O0OpYJOBAaHHUEM, OOpallleHUs] C BeEIIeCTBAMU B
COOTBETCTBUM C HMHCTPYKIUSMHU TIO BBIMOJHEHHUIO JTaO0OPATOPHBIX XUMHUUYECKUX
OMBITOB, YKOJIOTHYECKH 11€7eCO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM
NEATENBHOCTU B LENSAX COXPAHEHUS] CBOETO 3/I0POBbSI, OKPYKAIOIIEH MPUPOTHOU
Cpeabl W JOCTHXKEHUS €€ YCTOWYMBOIO Pa3BUTHA, OCO3HABATh OMACHOCTH
TOKCUYECKOTO JIEUCTBHS HA JKUBBIE OPTaHU3MBI ONMPEACIEHHBIX HEOPTaHMYECKUX
BEILIECTB, MOHKUMAas cMbIc nokaszartens 11/1K;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIIECTBISATh I1E€JICHANPABICHHBIM TMOUCK
XUMUYECKOU MH(OpMALIUK B PA3IMYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
auTepaTypa, cpeAcTBa MaccoBoi mHpopMmanuu, UHTEpHET U Apyrue), KPUTUIECKU
aHAJM3UPOBATh XUMUYECKYI0 MH(POpPMAIMIO, NepepadaThiBaTh €€ U UCIOJIH30BATh
B COOTBETCTBMHM C MOCTABJICHHON yueOHOM 3aayeii.
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4.1 AmyHbI. AMMHOKHUCIIOTHI. benku 12
Uroro no pazpeny 12

Pa3nes 5. BoicokoMoJieKyJIsIpHbIE COeIMHEHH S

5.1 BrIcOKOMONEKYIApHBIE COETMHEHUS 6

Hroro mo pazneny 6

OBIIEE KOJIMYECTBO HACOB I1IO ITIPOTPAMME 102




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne n/m P Konrpoasubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuii 3akoH
11 u [lepuonnueckas cucreMa XUMAYECKUX 9
anemenToB JI. . MenpaeneeBa
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1
BEIIIECTB
1.3 XHUMHUYECKUE PEAKITUN 19 1 3
Hroro mo pazmeny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Hemerans 31
2.2 Merabl 23 1
Hroro o pazueny 54
Pa3zpen 3. XuMus 1 ;KU3HL
31 MeTo bl TO3HAHUS B XUMUW. XUMHUS U 9
' KH3Hb
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 4 8







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTtpoibHbie
padoThI

IIpakTHYeckue
padoTsl

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

[Ipeamer 1 3HaYeHUE OPraHUIECKOM
XUMHH, TPEJCTaBICHUE O MHOTOOOPa3U
OPraHNYeCKUX COCTUMHEHUIN

DJEeKTPOHHOE CTPOCHUE aToMa yriiepoa
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSIHHS).
BasieHTHBIC BO3MOXKHOCTH aToMa yriiepoja

XUMHUYECKasi CBSI3b B OPraHUUECKHUX
coeTMHEHUX. MexaHn3Mbl 00pa30BaHUs
KOBAQJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa
CBsA3eH

Teopus cTpoeHust OpraHU4ecKUX
coenqunenuit A. M. bytiiepoBa

Buner u3omepun: CTpykTypHas,
MPOCTPAHCTBEHHAs. DJIEKTPOHHbBIC

3¢ deKTh B MOJIEKYIaX OpPraHUYEeCKUX
COEIUHEHNN

[IpencraBnenue o knaccuukalum u
cucremaruueckas Homenkiarypa (IUPAC)
OPraHUYECKUX BEILECTB

Knaccugukanus peakiuii B OpraHMuecKoi
XUMHUU




CucreMarusanus 1 00001IEHUE 3HAHUN 110
TEME

AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(bopmya, HOMEHKJIAaTypa 1 U30Mepus,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYI

10

duznueckre U XUMHUYECKHUE CBOICTBA
aJIKaHOB

11

HaxoxneHnue ajikaHOB B IPUPOJIE.
CriocoOblI osTydeHus: U IpUMEHEHHE
AJIIKaHOB

12

[uxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMHUYECKUX CBOMCTB, CTIOCOOBI
MOJTy9YCHHUS ¥ IPUMEHEHHE

13

Pemenue pacy€THbIx 3a1a4 Ha
OTpeieJICHUE MOJICKYIIIPHOU (POPMYJIbI
OpPraHUYECKOT0 BEIIECTBA M0 MAaCCOBBIM
JIOJIIM aTOMOB BJIEMEHTOB, BXOISAIIHNX B €r0
cocraB. CucteMaTu3alus 1 00001eHne
3HAHHH 110 TEME

14

AJIKEHBI: TOMOJIOTHYECKHH PsiJl, 001Ias
(dhopmyna, HOMEHKIIATypa, IMEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL.
CTpyKTypHas U LUC-TPaHC-U30MEPUS
aJIKCHOB

15

du3nuecKue U XMMUYECKUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa




CrniocoObl mosryyeHus U IpUMEHEHNE

16
AJIKEHOB
[Ipaktuyeckas padora Ne 1 mo reme

17 "[lonydeHue 3TUIEHA U U3YYEHHUE €T
CBOMCTB"
Pemrenne pacu€THbIX 3a1a4 Ha

18 oTpeieJIEHUuE MOJIEKYIISIPHOU (DOPMYJTBI
OpraHMYEeCcKOro BellecTBa
AJNKaJIueHbI: CONPSHKEHHBIE,

19 W30JIMpOBaHHbIE, KyMYJIUPOBaHHbIE.
Oco0eHHOCTH 3NIEKTPOHHOTO CTPOCHHUS

20 XHWMHUYECKUE CBOMCTBA CONPSKEHHBIX
TMEHOB

21 CrniocoObl oJTy4eHUs ¥ IPUMEHEHHE
aJIKaJIMEHOB
AJIKWHBI: TOMOJIOTHYECKUN Psif, 001Iast

99 (dopMyna, HOMEHKIATYpa, HIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI,
¢bu3nyeckre CBOMCTBA

23 XUMUYECKUE CBOKCTBA AIKUHOB

24 KayecTBeHHBIE peakI Ha TPOHHYIO CBSI3b

o5 CrniocoObl oJtydeHus: ¥ IPUMEHEHHE
AJIKUHOB

26 Pemienue 3a1au: pacy€Thl 0 ypaBHEHUIO
XUMUYECKON peakuu

97 Cuctemaru3zanus 1 00001eHIe 3HaHUH 1o
TEME

28 ApeHbI: TOMOJIOTHYECKUH psij, 00mas




bopmyna, HOMEHKIIATypa. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI
OCH30J1a ¥ TOJIyoJa, X (PU3uIecKue
CBOICTBa

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU

29
3aMeIIeHUs
XHWMHUYECKUE CBOMCTBA apEHOB: PEAKIINHI

30 MIPUCOETNHEHHSI, OKUCIIEHUE TOMOJIOTOB
OeH3oma

31 Oco0eHHOCTH XMMHYECKHUX CBOWCTB
CTHpOJIa
Pemenue pacu€THpix 3a1a4 Ha

32 ompeieJIeHuEe MOJICKYIISIPHOU (DOPMYJIBI
OpPraHHYECcKOro BellecTBa

33 CriocoObl MosTydeHus: ¥ IpUMEHEHHE
apeHoB

34 ['enetnueckas cBSI3b MEXKIY Pa3IMUHBIMU
KJIacCaMH YIJIEBOJIOPOJIOB
Pacuérbl o ypaBHEHUSIM XUMUYECKUX

35 peakmnuii. CucteMarusaius u 00o01eHne
3HaHUH 1O TeMeE

36 [Ipuponansiii raz. [lomyrabie HeQTSIHBIE
rasbl

37 KaMmeHHBI# yTrosib ¥ MPOIYKTHI €To
nepepaboTKH
Hed1b 1 cniocoOsl e€ nepepaboTKH.

38 [IpumMeHeHue NpoIyKTOB nepepaboTKH

HepTH




39

I'eneTnueckas CBI3b MCXKIY Pa3JIMUHBIMHA
KjracCaMu YrijicBOJOpOa0B

40

["anoreHonpon3BoHbIE YIIIEBOIOPOIOB!
AJIEKTPOHHOE CTPOEHUE; PEaKLIUU
3aMelleHus TajJoreHa

41

JleicTBue menoyveit Ha
rajoreHnpoun3BoIHbIE. Bzaumonerncteue
JIMTAJIOT€HAJIKAHOB C MarHUEM U LIMHKOM

42

CucreMaruzamus 1 0000IeHre 3HaHUH 110
pazaeny "YrieBogopo bl

43

KontponsHas pabora no teme
"YrneBonoposr"

44

[IpenenpHBIC 0THOATOMHBIC CIIUPTHI:
TOMOJIOTHYECKHM psal, oOmras popmyia,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIATYpa, KITacCU(PHKAIIHS,
(du3nveckue CBOMCTBA

45

XUMHUYECKUE CBOMCTBA MPEACIIbHBIX
OJIHOATOMHBIX CITUPTOB

46

CriocoOBbl MOJIYYCHUA U IIPUMCHCHHUC
OJHOATOMHBIX CIIMPTOB

47

[Ipocteie 3¢upsl: HOMEHKIATYpa U
HU30MepHsi, 0COOEHHOCTH (PU3NYECKUX U
XUMHUYECKUX CBOMCTB

48

MHOroaToMHbI€ CITUPTHL: ITUIEHTIIMKOIb U
TJIMLEPUH, UX (PU3UYECKHE U XUMHUECKUE
CBOICTBa

49

CrniocoObI mostydeHus U IpUMEHEeHNe




MHOT'0aTOMHBIX CIIMPTOB

@deHoJI: CTPOCHUE MOJICKYJIbI, PHU3UIECKUE

50 cBo¥icTBa. TOKCUYHOCTH eHOIA

51 XUMHYECKUE CBOKCTBA eHOJIa

59 CrniocoOblI mosTy4eHHs U IPUMEHEHNE
(dbenona
[Ipaktudeckas padora Ne 2. Pemenne

53 IKCMIEPUMEHTAIBHBIX 33124 110 TEME
"CnupTsl 1 heHobI"

54 Cucremaru3zanus 1 0000IIeHHE 3HAHUH TI0
TeMe
AJBJIETHIBI M KETOHBI: 3JICKTPOHHOE

55 CTPOCHHE KapOOHWIIBHOU TPYIIIBL;
TOMOJIOTHUYECKHE Psibl, 001Ias hopmya,
M30MepHsl 1 HOMEHKJIaTypa

56 AJIbJIeTU/IBI 1 KETOHBI: (PH3HUCCKUEC
CBOWCTBA; PEAKIIMH MPUCOCAMHEHUS

57 Peakiiuy OKUCIICHUS U KQUECTBCHHBIC
PEaKIMK abJIETUIOB M KETOHOB

58 CriocoOBbI MOJTy4eHUS AJIbJICTUIOB U
KETOHOB
OIHOOCHOBHBIC ITPEIeIIbHBIC KAPOOHOBBIE

59 KHCIIOTBI, 0COOEHHOCTHU CTPOEHHS UX
MOJIEKYI

50 N3omepus 1 HOMEHKIIaTypa KapOOHOBBIX
KHCTIOT, UX (pu3nueckue CBOMCTBa

61 XUMUYECKUE CBOMCTBA MPEIETbHBIX

OJHOOCHOBHBIX Kap6OHOBLIX KHUCIIOT




62

OcoOGeHHOCTH CBOMCTB MypaBbHHON
KUCIIOTBI. MHOTOOOpa3ue KapOOHOBBIX
KHUCIIOT

63

OCoOEeHHOCTH CBOMCTB: HENPEACTbHBIX U
apoMaTU4eCcKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucnot. [IpencraBurenu BeICIINX
KapOOHOBBIX KUCIIOT

64

[TonsiTHE O MPOU3BOIHBIX KAPOOHOBBIX
KHCJIOT

65

CriocoOblI osTydeHus: U IPUMEHEHHE
KapOOHOBBIX KUCIIOT

66

CrnoxHbIe 2(UPBI: TOMOJIOTUUECKHH PSAI,
obmas Gopmyrna, uzoMepus u
HOMEHKJIaTypa

67

dusnyeckre 1 XUMHYECKHE CBOMCTBA
a¢upoB

68

Pemenne pacuéTHbIX 3a4a4: O ypaBHEHUIO
XMUMHYECKOHN peaKlnu, Ha OINpe/ieiICHHE
MOJIEKYISIpHO# (OpPMYJIIbI OPraHHUECKOTO
BEIECTBA

69

[IpakTuueckas pabora Ne 3. Perenue
HKCIEPUMEHTAIbHBIX 33124 10 TeEMe
"KapOoHoBble kucioTsl. CiioxHbIe 3pUpbI"

70

XKupsl: ctpoenue, pusndeckue u
XMUMHYECKHE CBOMCTBA (THIPOIH3)

71

Oco0GeHHOCTH CBOUCTB JKUPOB,
COJIEPIKAIIUX OCTATKU HEMPEIeIbHBIX




JKUPHBIX KUCIIOT. JKUpBI B IpUpoae

Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, UX MooIee AeiicTeue. IloasaTue o

72 CUHTCTHUYECKUX MOIOIIUX CPEIICTBAX
(CMO)
I'ereTnyeckas CBsI3b YIIIEBOJOPOJIOB H

73 KHCIIOPOJICOACPKAIIUX OPraHUICCKIX
BEIIECTB

72 Pacu€thl o ypaBHEHHSIM XUMUYIECKHIX
peakuui

75 Cucremaru3zanus 1 0000IIeHHE 3HAHUH TI0
TeMe
OOm1ast XapakKTepUCTHUKA YTIIIEBOIOB H

76 KJaccuukaiuys yrieBo10B (MOHO-, TU- U
TOJIFCaxapy bl )

77 Momnocaxapupl: pu3zndeckrue CBONCTBA U
HAXOXXJICHHE B TIPUPOJIC

78 [TpumMeHeHwue TIII0K03bI, €€ 3HAYCHUE B
KHU3HENIEATESILHOCTH OpraHu3Ma
Jlucaxapuipl: caxaposa, MaJlbTo3a U

79 nakto3a. HaxoxxneHnue B mpupoje u
MPUMEHEHHE IUCAXaPUIOB
[Tonucaxapuapl: CTpOEHHE MAaKPOMOJICKYII,

80 (usznyecKre 1 XUMUYECKHe CBOMCTBA,
MIPUMEHEHHE

81 [TonsiTue 06 UCKYCCTBEHHBIX BOJIOKHAX

82 Pemenue pacueTHsIX 3a7a4 Ha

ONpCACIICHUEC JOJIM BbIXOJa ITPOAYKTa




peaknuu 0T TCOPCTUICCKHU BO3MOKHOTI'O

83

Cucremarusanus 1 00001EeHre 3HAHUN 110
pazneny

84

KonTtposnsHas paboTa o teme
"Kucnopoaconepsxaiiyue opraHu4ecKue
coeuHEeHUS"

85

AMuHBIL: KI1accupuKalus, CTpOCHHE
MOJIEKYJI, 0011ast popMyIia, U30Mepus,
HOMEHKJIAaTypa U pU3ndYecKre CBONCTBA

86

XUMHYECKHE CBOMCTBA au(paTHIECKUX
aMUHOB

87

AHWINMH: CTpOE€HHE aHUJIMHA, 0COOEHHOCTH
XUMUYECKHUX CBOMCTB aHUJIMHA

88

CriocoOblI MoJTy4eHHsT U IPUMEHEHHE
anrpaTHIECKUX aMUHOB

89

AMUHOKHUCIIOTHI: HOMEHKJIATypa U
nzoMepusi, pusnveckre CBONCTRA.
OTtnenbHBIC MTPEICTABUTENH O-
AMUHOKHCIIOT

90

XuMHJecKkue cBolicTBa AMHUHOKHCJIOT, UX
OHOJIOrMYECKOEe 3HAUYEHHE aMHUHOKHCIIOT.
Cunrte3 n TuaApoOJu3 IICIITUA0B

91

benku kak npupoiHbIe MOJIUMEPSI;
CTPYKTYpbI O€JIKOB

92

XUMHUYECKHE CBOUCTBA OEIIKOB

93

A30Tcoz[ep>1<amne TCTCPOUUKIINYICCKHUC
COCAMHCHUS. HYKJICI/IHOBBIG KHUCJIOTBI:
COCTaB, CTPOCHUC U OuoJtoruyeckas POJib




94

[Ipaktudeckas padora Ne 4. Perenue
9KCIEPUMEHTAJIbHBIX 33134 110 TEME
"A30TcoiepKalIue OpraHndecKue
coenuHeHus"

95

[Ipaktudeckas padora Ne 5. Pemenne
HKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Pacrio3HaBaHre OpraHMueCcKux
coeqrueHuin"

96

KonTponsnas pabora o teme
"A30TCOIepKaIIe OPraHuIECKHE
coequueHus"

97

OCHOBHBIE TTOHITHS XUMUA
BBICOKOMOJICKYJISIPHBIX COSAMHEHUN 1
METO/IbI UX CHHTE3a —II0JIMMEPHU3aIus U
MOJIMKOHICHCALIUS

98

[Tnactmaccel. YTrimzarus u nepepadoTka
IlacTUKa

99

DJ1acToMEphI: HATypaIbHbIN
CUHTETHYECKHuE Kayuyku. Pe3una

100

Bonokna: HaTypaJIbHBIC, NCKYCCTBCHHBIC,
CHHTCTHYCCKUC. HOJII/IMCPBI ClICOuaJIbHOI'O
Ha3Ha4YCHUA

101

[IpakTuueckas pabora Ne 6. Pemenue
AKCMEPUMEHTAIBHBIX 33124 0 TEME
"Pacno3HaBaHue MJIaCTMAcC U BOJIOKOH"

102

O06o00611eHe U cUcTeMaTH3aIUs
M3YyYEHHOI'0 MaTepuasa 1o Teme
"BBICOKOMOJIEKYISIPHBIE COETUHEHUS"




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaruie  HMpaxririecikue H3ydeHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypesI
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1
aneMeHT. M30Torbl
9 Ctpoenue 31eKTpOHHBIX 000JI0UeK aTOMOB, 1
KBaHTOBBIE YHCIIa
3 Knaccudukarus XuMuueckux 2IeMEeHTOB (s-, 1
p-, d-, f-amemeHThI)
4 Pacrnipenienenue 31eKTpOHOB 10 aTOMHBIM 1
opOuTamsim
DNeKTpOHHBIE KOH(UTYpaLlUd aTOMOB
5 3JICMEHTOB B OCHOBHOM U BO30Y)KJIEHHOM 1
COCTOSTHUU
5 DNeKTPOHHBIE KOH(UTYpALIUU HOHOB. 1
DNEeKTPOOTPULIATENBHOCTD
[Tepuoauueckuii 3axon u [lepuoanueckas
7 cUCTeMa XMMHUYecKux 3nemeHToB Jl. U. 1
MenneneeBa, CBSI3b C COBPEMEHHOMN TeOpHEi
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
8 XMUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MU 1
MPOCTHIX M CIOKHBIX BEIIECTB IO IPYIIaM U
nepuoam
9 CucremaTu3ais 1 00001IeHNe 3HAHU 110 1




TEMC

10

Buaer xumuaeckoit cBs3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOU CBSI3H.
Bonopoanas cBs3p. MexxmonekyisipHbIe
B3aUMO/ICHICTBHS

11

BaneHTHOCTD U BaJIeHTHBIE BO3MOKHOCTH
aToMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYpPHI
MOJIEKYJI C UX TEOMETPUUECKUM CTPOECHUEM

12

HpeI[CTaBJ'IeHI/Ifl O KOMIIJICKCHBIX
COCAMHCHUAX: COCTaB U HOMCHKJIaTypa

13

BemectBa MoJsIeKynsipHOTO 1
HEMOJIEKYJISIPHOTO CTpOeHUs. THurbl
KPUCTAJNINYECKUX PELIETOK U CBOICTBA
BELIECTB

14

[ToHsiTHE O MTUCTIEPCHBIX CHCTEMAX.
[IpencraBieHue o KOJUIOUAHBIX pacTBOpax

15

HcTunHbie pacTBOPHI: HACHIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

16

CriocoObI BeIpasKeHUSI KOHIIEHTPAIIUU
pacTBOpOB

17

Pemrenne 3ama4d ¢ UCHOIB30BaHUEM TOHSITHI
""MaccoBasi 10J1s1 paCTBOPEHHOTO BelecTBa",
"MoJisipHasi KOHUEHTparus'"

18

Knaccugukanus 1 HoMeHKIaTypa
HEOPraHMYECKUX BEILECTB

19

CI/ICTeMaTI/BaI_[I/IS{ n 0606H_[6HI/IC 3HAHUM 110
TEMC




20

KonTtponsHas padora no temam "CrpoeHue
aroMa. [leproinueckuii 3aKOH U
Hepnonnqecxaﬂ CHUCTEMA XUMHUYCCKUX
anemenToB /. V1. Menneneesa", "Crpoenue
BemecTBa. MHOTooOpa3ue BemecTs"

21

Krnaccudukanus XuMHYeCcKuX peakuuii B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUs MacChl BELIECTB; 3aKOH
COXpaHEHUs U NIPEBPALLECHUS SHEPTUH NIPU
XUMHUYECKHX PEAKIUAX

22

TenoBbie 3¢ (HeKTh XUMUYECKUX PEAKITHIA.
TepMmoxumMuyeckue ypaBHEHHs

23

Borurcnenus mo ypaBHEHUSIM XUMHYECKUX
peakuuil 1 TEPMOXHUMHUYECKUM ypaBHEHUSIM

24

CKOpOCTh XMMUUYECKOH peakiinu, eé
3aBUCHUMOCTD OT Pa3InYHBIX (PaKTOPOB.
Karanus u xatanuzaropbl

25

I'omorennsie u I'eTECPOIrCHHBIC pCAKIIUH

26

[IpakTuueckas padota Ne 1 mo reme
"Biustaue pa3auvHbIX (aKTOPOB Ha
CKOPOCTbh XUMHYECKON peakiuu"

27

OOpaTumbie U HEOOPATUMBIE PEaKIIUU.
XUMUYECKOE paBHOBECHE

28

IIpakTtuyeckas padora Ne 2 o reme
"BnusiHue pa3nuyHbIX (aKTOpPOB Ha
MIOJIOKEHHE XUMHUYECKOTO PAaBHOBECHS"

29

aﬂeKTpOHI/ITI/I‘{CCKaH JUucconuanusi. CunbHbIC
U clta0Oble QJICKTPOJIUTHI. CrereHn




Jucconranuu

Nonnoe npoussenenue Boasl. Cpena BOAHBIX

30 pacTBOpoB. Bomopoaubrit mokazarens (pH)
pacTBopa

31 I'maposns coseit. Peakuyu, npoTekarmue B
pacTBOpax dIEKTPOIUTOB
[Ipaktuyeckas padora Ne 3 o Teme

32 "XuMHYECKUE peaklii B pacTBOPAx
AIEKTPOJIUTOB"
OKHCIUTETEHO-BOCCTAHOBUTEILHBIE

33 peakuu. BaxHewme OKUCIUTENN U
BOCCTAaHOBHUTEIIHN

34 MeTto 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oamanca

35 DIEeKTPOJIN3 PACTBOPOB M PACIIIIaBOB
BEIIECTB

36 Pemenne 3a1a4 pa3aMvHBIX THIIOB

37 Pemenue 3a1a4 pa3aMvHBIX THIIOB

38 CucreMaruzanys 1 0000IIeHre 3HaHuH 110
teme "XUMHUUYECKHEe peakiuun"

39 KonTtponbHas padoTa 1mo reme "XuMHIeCKHE
peakuun"
[Tonmoxenne HemeraoB B [lepuoanueckoit
CHUCTEME XMMUYECKHUX 3jeMeHToB J]. 1.

40 MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMOB. PU3HYECKHUE CBOMICTBA HEMETAJIIIOB

41 ANOTpomnus HEMETAUIOB (Ha IpUMepe

KHCTIOpo/a, cephl, hocdopa u yriepoaa)




Bogopox: nonyduenue, pusndeckue u

42 XUMHUYECKUE CBOMCTBA. ['napubl
["asiorensl: HaX0XAC€HUE B PUPOJIE, CITOCOOBI

43 MoJTy4eHus1, GU3NIECKUE U XUMHUECKHUE
CBOICTBA
lNanorenoBonopoasl. Baxuelmue

44 KHUCJIOPOJICOAEPKAIINE COSTMHEHUS
raJOreHOB
JlaGopaTopHbIe ¥ MPOMBIIIJIEHHBIE CTIOCOOBI

45 MOJTy4eHUs rajoreHoB. llpumenenue
TaJIOreHOB U UX COeTUHEHUHN
[IpakTuueckas pabora Ne 4. Pemenue

46 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TeME
"T"anorensr"
Kucnopon: mabopatopusie u

47 MIPOMBIIIIJIEHHBIE CIIOCOOBI MOTy4eHUS,
¢buznueckue U XuMudeckue cBoiictaa. O30H.
[IpumeHeHnue KUCIOPOa U 030HA

48 OKcHIBI U TIEPOKCHIBI

49 Pemenue 3a1a4 pa3nu4HbIX TUTIOB
Cepa: HaxOXJeHHE B MPUPOJE, CIIOCOOBI

50 noJtyueHus, GU3NYECKUE U XUMHUECKUE
CBOMCTBA

51 CepoBosiopo, Cynb(puabl

59 Kucnoponaconepkaiue coelMHEHUsI CEPBI.
Oco0OeHHOCTH CBOMCTB CEpHON KUCIOTHI

53 IIpaktuyeckas padora Ne 5. Pemenue

SKCIIEpUMEHTANIbHBIX 33/1a4 1o Teme "Cepa u




eé coequuenus"

A30T: HaX0XJICHHE B IIPUPOJIE, CIIOCOObI

o4 MoJTy4eHus1, GU3NIECKAE U XUMHUECKHUE
CBOMCTBA. AMMHAK, HUTPHUIbI

55 Kucnopozacoaep:xamiye coeiMHEHH a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIOTHI

56 [IpumMeHneHne a30Ta U €ro COCMHEHUI.
A30THBIE y10OpEHUS
®dochop: HaXOXKIEHHE B IPUPOJIE, CLIOCOODI

S7 noJtyueHusi, GU3NYECKUe U XUMUYECKHE
cBoiictBa. ®ochuasl u pochun

58 Oxkcunbl pocdopa, pochopcoaepxamine
kucioThbl. Conmu pochopHOM KUCTOTHI

59 [Ipumenenne Gocdopa u ero COeTUHECHHIA.
dochopubie ynoOpeHus
[Ipaktuueckas padota Ne 6. Permenue

60 SKCIEPUMEHTAIBHBIX 3a/a4 10 TeMe "A30T U
dhocdhop u ux coequHeHU"
VYrnepo: HaXxoJIeHUE B PUPO/IE,

61 AJUIOTPOITHBIE MOU(PUKALINH; PUZUUECKHUE U
XMUMHYECKHE CBONCTBA, TPUMEHEHHE

62 Oxcup yraepona(Il), okcun yrnepona(1V),
yroJibHAsi KUCIIOTA U €€ COJH

63 Pemenue 3a1a4 pa3nu4HbBIX TUTIOB
Kpemuuii: HaxoxieHUE B IPUPOJE, CIOCOOBI

64 MOJTy4eHHUs1, GU3NYECKUEe U XUMUYECKHE
CBOMCTBA

65 Oxcup kpemuus(1V), kpemHUEBas KUCIOTA,




CHJIMKAThI

[IpuMeHeHne KpeMHUS U €r0 COCTUHEHUM.

06 Crexio, ero noyiy4eHue, BUAbl CTEKIIa

67 Pemnrenue 3a1au pa3aMvHbIX THIIOB

68 CucremaTu3aius 1 00001IeHNe 3HAHUH 110
teme "Hemeramnnr"

69 KonTponsHas padora no reme "Hemeramisr"

70 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHsI OIIHO0K
[Tonoxxenne meramios B [lepuonnueckoi

71 CHUCTEME XUMHUYECKUX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHHS ANEKTPOHHBIX
000JI104€K aTOMOB METaJNIOB

79 OO6mue ¢puznuecKkre CBOMCTBA METAIIOB.
[IpumeHeHre MeTaIoB B OBITY U TEXHUKE

73 Crnasel MetaioB. Kopposus meTaios

74 Pemenue 3a1a4u pa3aMvHBIX THIIOB
DIIEKTPOXUMHUYECKUHN Pl HAIPSHKCHUI

75 MetaiioB. OO01ire crnocoObl NOTyYEHUS
METaJJIOB
OO61as xapakTepucTuka MetamioB [A-
rpymnmnsl [lepuoauueckoit cucTeMbl

76 XUMHUUYECKHUX IeMEHTOB. HaTpuit n kanuii:
noJtyueHue, GU3NYeCKue 1 XUMUIECKHEe
CBOMCTBa, MPUMEHEHUE IPOCTHIX BEIIECTB U
HUX COeIUHEHUI

77 Oomas xapakTepuctuka metamios |IA-

rpynns! [leproauueckoit cuctemsl




XUMHYECKUX 3JIEMEHTOB. Maraui u

KaJIbI[UI: TIOy4YeHHE, (PU3HIECKUe U
XUMHUUYECKHE CBOMCTBA, TPUMEHEHUE
MPOCTHIX BEUIECTB M KX COCTMHEHUI

78

JXKé€ctkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUs

79

AnroMUHMIL: ToTydYeHne, U3nYecKue u
XUMUYECKHE CBOMCTBA, IPUMEHEHHE

80

AmpoTepHbIe CBOMCTBA OKCHUJIA U
TUAPOKCHU/IA AJTFOMHUHMS,
TUJPOKCOKOMIUIEKCHI aJTFOMUHMS, UX
IIPUMEHEHHE

81

Pemenne 3aa4 pa3JInYHbIX TUIIOB

82

[Ipaktuueckast padota Ne 7. Pemenne
AKCIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"Mertauibl T1aBHBIX oArpynmn"

83

OO6mras XxapakTepuCTUKAa METALIIOB
1mo6ouHbIX nmoarpymm (b-rpyri)
[Teproanueckoi CUCTEMBbI XUMUYECKUX
2JIEMEHTOB

84

duzndyeckre ¥ XUMHYSCKHE CBOMCTBA XpoMa
Hu €1ro COCﬂHHeHHﬁ, HUX IIPUMCHCHUC

85

Baxwueliive coeiMHEHUs] MapraHiia.
[Tepmanranar Kajiusi, €ro OKUCIUTEIbHBIE
CBOICTBA

86

du3nuecKue 1 XMMUYECKHUE CBOMCTBA KeJe3a
u ero coequHeHu. lomyuenue u
IIPUMEHEHHUE CILIABOB XKEJe3a

87

du3znyecKkue U XMMHUYECKUE CBOMCTBA MEOU U




€€ COCIMHECHUM, UX IPUMECHEHUE

duznueckre 1 XMMUYECKUE CBOUCTBA [IUHKA

88 U €T0 COCTMHEHUH, UX TPUMEHEHHE.
I'1apOoKCOKOMIUIEKCHI IMHKA
[Ipaktudeckas padora Ne 8. Pemenne

89 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"MeTaisl 1oO00YHBIX oArpymnn”

90 Perrenue 3a1a4 pa3InyHBIX THIIOB

o1 O0600611eH1e U cucTeMaTH3aMs U3YYEHHOTO
Marepuana no reme "Metamisl"

92 KonTtponpHas padota mo teme "Merasmibr"

93 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIIUS OIITHO0K
Ponps xumun B 006ecrieueHnn yCTOMYIUBOTO

94 pa3BuTHus yenoBeuecTBa. [lonsTre 0
Hay4YHBIX METOJaX HCCIEIOBAHUSI BELIECTB
Hayunble npuHLIUIIBI OpraHu3aluu

95 XMMHUYECKOTO IIPOU3BOCTBA.
[IpombIuieHHbIE CIIOCOOBI MOTYYEHUS
BYKHEHIIINX BEIIECTB

96 XUMUYECKOE 3arpsisHEHNE OKPYKaroIen
CpeIbl U ero MOCIeACTBUS

97 XUMHUS U 310pOBbE YETIOBEKA.
JlekapCTBEHHBIE CPECTBA

08 Xumus nuiy. Ponb xumun B o0ecriedyeHnn
MUIEBOI 6€30MacHOCTH

99 Kocmernueckue u napdroMepHbie cpescTBa.

BbriToBag xumug




XHUMHS B CTPOUTENBCTBE. BaxkHenmme

100 CTPOMTENbHBIE U KOHCTPYKIIMOHHBIE 1
MaTepuabl
101 XHMHUS B CEIBCKOM XO35IHCTBE. 1
Opranuyeckrie 1 MUHEpaIbHbIE Y100peHus
102 CucremaTtu3zanus 1 0600111eHHEe 3HaHUH 10 1
TeMe
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

* Xumus, 11 xnacc/ Ilyzakos C.A., Mamuauna H.B., [TlonkoB B.A., AkiiuonepHoe

obmectBo «M3narenbctBo «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JJJIAA YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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