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MNOACHUTEJBHASA 3AIINCKA

Pabouasi nmporpamMmma o XMMHUHU Ha YPOBHE CpEHEro oOmiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepabHOM 00pa3zoBaTENBHOM MTporpaMmsbl cpeanero ooimero oopazopanusi(DOIT
COQ), npencrabieHHbiXx B DefepanbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
cragmapre COO, c¢ yuérom Konmenuuu mnpenomaBaHusi ydeOHOTO MpeaMera
«Xumus» B 00pa3oBaTelibHBIX opraHu3zanuax Poccuiickoit  ®Deaepaiuu,
peaNnu3yroNMX OCHOBHEIE 00pa30BaTeIbHBIC TPOTPAMMBI, U OCHOBHBIX ITOJIOKEHUN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [pasutenscta PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBaHusi ywamuxcsi 10-11 kmaccos.
N3yyenue mpeamera, pealumzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npoduibHOrO O0Oy4YeHUs, MPU3BAHO OOecHeuuTh 00I1e00pa3oBaTeIbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTalid UX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
IPOJOJKEHU OOy4YeHHUs B OpraHu3auusax NnpoecCHoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 MPHUOPUTETHBIX AUCIUILIUH.

B mnporpamme mno XuMHM Ha3Hau€HWE TMpeaMeTa «XUMHUS» MOJIydaeT
NoApOOHYI0O  HWHTEpIpPETallMil0 B  COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJIeH, coaep KaHus,
pe3yabTaToB OOy4YeHUsS M TPEeOOBaHUN K YPOBHIO MOATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU QYHKIIMH:

e UH(MOPMAIMOHHO-METOAMYECKAs, peanu3aluus KOTOpoll obecrieunBaeT
MOJIy4YeHHE TPEACTaBICHUSI O UENAX, COACpKaHUHU, OOIIeHl cTpaTeruu
oOy4eHHsI, BOCIUTAHUS U PA3BUTHUSI 00YUAIOIIUXCSl CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHU3ALMOHHO-TUIAHUPYIOLIAs, KOTOpas npeaycMaTpUBaET
OmpeNieSIiCHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS W TIOCJIEAOBATEIHLHOCTH
W3y4eHUs] y4eOHOro mMaTepuana, KOJUYECTBEHHBIX M KAaYECTBEHHBIX €ro
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOydYaroImuxcs B
paMKax HWTOTOBOM arTecTtalim B (QOopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJa€HHOTO U3yUYECHUST XUMUU:

e YCTAHABJIMBAET WHBAPUAHTHOE MPEIMETHOE COJAEpKaHue, 00s3aTeIbHOe
JUIST W3Y4YEHUsS B paMKax OTACIBHBIX MPOPUICH, NpeaycMaTpUBACT



pacrmpesesieHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e 1aéT MPUMEPHOE pacipeielIeHre y4eOHOTO BpEMEHH, PEKOMEHTYEMOT0 /ISt
U3YYEHUS OTIEIBHBIX TEM;

e IIpeajiaracT IMPUMEPHYIO TMOCIEAOBATEILHOCTh HM3YYEHHS Y4eOHOro
MaTepuana ¢ y4€ToOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e AT METOAUYECKYI0 MHTEPIPETALMIO LEJIeH U 3a7a4 U3yYeHUs IpeaIMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIbHOW XapaKTePUCTUKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMUHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a Takke C YYETOM OCHOBHBIX BHUOB
yueOHO-IT0O3HABATENbHBIX ACMCTBUIA  0Oydaromerocs IO OCBOEHHUIO
COJIEp KaHUs IIPEeIMETa.

[Io BceM Ha3BaHHBIM MO3ULHUSAM B NPOrpaMMe MO XHUMHUHU IPEAyCMOTpPEHA
IIPEEMCTBEHHOCTh € OOYYE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a IpeiesiaMi YCTaHOBJIEHHOM MPOrpaMMOil 10 XUMUU 00s13aTEIbHON
(MHBapHaHTHOW) COCTAaBISIONICH coJepKaHUsl y4eOHOro mpenMera «XuMUs»
0CTa&TCsl BO3MOKHOCTh BHIOOPA €ro BApHaTUBHON COCTABJISIOIICH, KOTOPas T0JKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQ Uit O0y4eHHUS.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIIyOJNEHHOrO U3YYEHHUS HAMNpaBJIeH Ha peau3aluio
MIPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM MOJIYYEHHS] XUMUYECKOTO 00pa3oBaHus
B paMKax M3y4YEHHUs CIHEUUAJIbHBIX €CTECTBEHHO-HAYYHBIX W XHUMHUYECKHX
JUCIMIUIMH B By3aX M OPTaHU3alUAX CPEeIHEro NpohecCuOHATBbHOTO0 00pa30BaHus.
B sroli cBs3u n3ydeHue npeaMera « XuMHs» OpUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
paciiupeHre U yriayOJeHHe TEeOPEeTUYECKOW U MPaKTUYEeCKOW MOATOTOBKU
oOy4Jaronnxcsi, BIOPABIIMX ONPENEAEHHBIA MPOPHiIb 00y4eHHUs, B TOM YHUCIE C
NEPCHEKTUBOM  MOCIEAYIOIIET0 TMOJYYeHUS XUMHUYECKOro o0pa3oBaHus B
opranum3zanusx mnpodeccuoHanpHoro ooOpazoBanus. Hapsiiay ¢ sTum, B cBeTe
tpeboBannii ®I'OC COO Kk mIaHUpPyeMbIM pe3ysbTaTaM OCBOCHHS (heepanibHON
oOpazoBaTeILHON MPOrpaMMBI CPEIHETO O0IIEero 00pa30BaHUs U3YYCHUE TIPeAMETa
«XUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3aJlady BOCIUTAHUS U COLMATIBHOTO
pa3BuUTUsl OOydarouuxcs, Ha (OPMUPOBAHHUE Y HHUX OOIICMHTEIUICKTYalIbHbIX
YMEHHUM, YMEHHH palMOHAIM3alMi y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEATEIbHOCTH, UMEIOIIMX MEXAUCIUIUIMHAPHBIN, HAIIPEAMETHBIA XapaKTep.



CocraBnsitomiuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIIIyOJIEHHOTO H3y4deHMUs
ABIAIOTCA  YIUIyOnéHHble Kypchl — «Opranuueckas xumus» U «OOwmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3aliyd COAEpPKAaHUA 3TUX KypCOB B MPOrpaMMe MO XUMHUHU 33 OCHOBY
npuHATH nojoxenuss GI'OC COO o paznuuugx 6a30BOro U yriryOJIEHHOTO YpOBHEN
U3Y4YEHUS TIPEeIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMM U
YMEHUM, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3y4Y€HHs NIpeaMera. JDTa CUCTEMaA
3HAHWM MOJy4YaeT ONpeNeEHHOE TEOPETHUECKOE JOIMOJHEHHE, IO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (PaKTOJIOTMYECKOTO MaTepHaia.
Tak, Ha yrinyOn€HHOM YpOBHE HM3y4Y€HHsS NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTEIBHOTO YBEINYECHHS 00bEMA 3HAHUI O XMMHUYECKHUX 3JIEMEHTAX U CBOMCTBAX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U YIiayOlIeHUs IPEICTaBICHUN O CTPOCHUN
BEILECTBA, XUMHUYECKOM CBS3M W 3aKOHOMEPHOCTAX IHPOTEKAHMS PEAKLUH,
paccMaTpUBaEMbIX C TOYKHM 3PEHUS XMMHYECKOM KUHETUKA U TEPMOAVHAMUKH.
N3ydyeHne mnepuoanyueckoro 3akoHa U lleproanyueckord CUCTEMBI XUMHYECKUX
AJIIEMEHTOB 0a3UPYyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXAHHUECKUX MPEICTABICHUSX
O CTpoeHMH aroMa. XHMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHMS
HHEPreTUUECKUX U3MEHEHUH Npu e€ 00pa30BaHUU U pa3pyLIEHUH, a TAKXKE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHusa. M3yueHue TUINOB peakuuid JOMOJHSAETCA
bopMHpOBaHUEM TPEJCTABICHUNA 00 AJIEKTPOXMMHUYECKHUX IMpoleccax H
AIIEKTPOJIN3€E PACIUIABOB U PACTBOPOB BEILIECTB. B Kypce opraHudeckoil XuMuu rnpu
pPacCMOTPEHHH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHUMaHHE BOIMpPocaM 00 3JIEKTPOHHBIX 3¢ (deKTax, 0O B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHnEe UMEET TO, YTO Ha COJIEPKaHUE KypPCOB XUMHH YTITyOIEHHOTO
YPOBHS U3YYEHHUS I KJIACCOB OMpeeaEHHOro npoduis (rJ1aBHBIM 00pa3oM Ha UX
CTPYKTYpPY H XapakTep IOMOJTHEHHH K O0OImeld cucTeMe MPEeAMETHBIX 3HAHUN)
OKa3bIBAIOT BIIMSHHUE CMEXHBbIE IpeaAMeThl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYecKoro npoduiis 60b110€ 3HaueHue OyayT
MMETh AJIEMEHTHI y4eOHOro Marepuasa rno oouieit xumuu. [lpu nzyyenuun npeamera
B JIaHHOM CJIy4ae akKUEeHT OyJeT caenaH Ha OOIIHOCTh METOJOB IO3HaHUA,
OOIIHOCTH 3aKOHOB M TEOPHIl B XUMHUU U B (PU3UKE: aTOMHO-MOJICKYJISIpHAs TEOpUs
(MonekymsipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPIHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABICHUSI O CTPOSHUH BEIIECTB U APYTOE.

B TO e Bpems B coaepkaHUM TMpeAMeTa g KJIACCOB XUMHUKO-
ouonornueckoro npoduiast OONBLUINKM yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B 3Tom ciydae nmpenocTaBisieTcs BO3MOXKHOCTh JIJIsl 00Jjiee 00CTOATEIHLHOTO



PaccMOTPEHMsI XUMUYECKON OpraHU3alMK KIETKH KaKk OMOJIOrMYeCKOW CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K IPUMEPY, TAKUE CTPYKTYPHBIE KOMIIOHEHTBI, KakK
JUNUAbL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0
COCTaBE U CBOMCTBAX IPEACTABUTENIEW OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIy’)KaT OCHOBOM Ul M3Y4EHHMsI CYIIHOCTH HPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MULIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HAaydyHOTO MHPOBO33PEHHUS, OCBOCHUSA
OOIIEHAYYHBIX METO/IOB MTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHSI HAYYHBIX
3HAHWI M3y4eHHE NpeaMera «XHUMHs» Ha YIrIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpEIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHBlE MpeaMeTsl», «Martemaruka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu n3yyenuun yueOHOro npeamera « XuMus» Ha yriyoJIEHHOM YPOBHE TaKxkKe,
KaK Ha ypOBHE OCHOBHOT'O M CpeAHero ooiiero oopazoBanus (Ha 0a30BOM YpOBHE),
3ajjaueil MEepBOCTENEHHON 3HAUYUMOCTU SBISIETCS (POPMUPOBAHUE OCHOB HAyKHU
XMUMHHU KaK 00JJaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUUECKOH AEITETbHOCTH
YeJI0BEKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHhI. Pemenne 3Toi 3anaum Ha
yrayOJE€HHOM YpOBHE M3YYEHHs IpEeAMETa NpEeaAroiaraeT pealn3aluio TaKhX
LeJeH, Kak:

e (opMUpOBaHHE NPEICTABICHUNA: O MaTepuaIbHOM E€JUHCTBE MHMpa,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poid B 00ecredyeHHH
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0E€30MacHOCTH, B Pa3BUTHH
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTUHU, B
00€eCleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHUs, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJNbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON Cpelie;

e OCBOCHHME CHCTEMBbl 3HAHUM, JIeXKAIIUX B OCHOBE XMMHUYECKOU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATbHBIX
IIOHATUN, 3aKOHOB U TEOPUUW XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAaHUs XMUMHUYECKUX PEAKUUU, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00X
Hay4HBIX MPUHLIHANAX XUMUYECKOTO MPOU3BOJICTBA;

e (dopmupoBaHue y o0yJarommxcs OCO3HAaHHOTO ITOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN i1 OObSICHEHUS
KIIIOYEBBIX HJAEW U MPOOJeM COBPEMEHHOM XHWMHUH, JJISI OOBSICHEHUS W



MPOTHO3UPOBAHUS SIBIICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOY;
IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaIKM3a U OIICHKHU C MO3UIIMKA dKOJIOTHYECKON 0€30MaCHOCTH TIOCICACTBUN
OBITOBOMI M MPOU3BOACTBEHHON JIE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOU C
XUMHUYECKUM MIPOU3BOICTBOM, UCIIOJIb30BAaHUEM U NIEPEPaOOTKOM BEIIECTB;

e yriIyOJeHUE MPEACTABICHHUM O HAYYHBIX METO/IaX MO3HAHUSI, HEOOXOIUMBIX
JUISL TIPUOOpETEHUS YMEHUW OPHEHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHCHHUS XWMHUYECKHX SIBJICHHWHA, HMMCIOIIMX MECTO B TMPHUPOJIES, B
MPAKTUYECKOMN JEATENbHOCTH U TTOBCEHEBHOM KU3HMU.

B nmane peanuzanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
GyHKUIMNA TETOCTHON CHCTEMBl CPETHEro oOHIero o0pa3oBaHUs NMPU U3YYCHUU
npeaMera «XUMHUS» Ha  YyIIyOJIEHHOM  ypOBHE OCOOYIO  aKTyaJbHOCTH
MPUOOPETAIOT TaKKUE 1EIH U 3a]1auH, KaK:

e BOCHUTaHUE YOEKIEHHOCTH B TI03HABAEMOCTU SBJICHUM TPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHME MOTHBAllUM K OOYYEHHIO U TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJKO W  CaMOBOCIIMUTAaHWUIO  HAa  OCHOBE  YCBOCHUS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

e Pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIUICKTYIBHBIX U TBOPUYECKUX
criocoOHOCTeM oOyuaromuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOILICHHSI K CaMOOOpa30BaHUIO U HEMPEPHIBHOMY OOpPa30BaHUIO KaK
YCIIOBHIO YCHENTHOMN MpodeCCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
3I0pOBOM 00pas3e KU3HHU;

e (OpMHUPOBAaHHE YMEHHUH M HABBIKOB Pa3yMHOTO IPHUPOOTIOIL30BAHMS,
Pa3BUTHE YKOJOTHYECKOM KYJIbTYpHhI, IPUOOPETEHNE OMBITa 00IIECTBEHHO-
MTOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO61iee yuciI0 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHUS XUMHH Ha yTITyOJIeHHOM
YpOBHE CpeaHero obiero oopazoBaHusi, coctapiset 204 yacos: B 10 kinacce — 102
yaca (3 Jaca B Hefieno, 2 yaca oHaiiH, 1 yac odmaiin + 1 4ac 3a cyeT MIKOJILHOTO
KommoHeHTa), B 11 kimacce — 102 ygaca (3 yaca B Hemento, 2 yaca OHJalH, 1 4dac
oduraifa + 1 gac 3a c4eT NIKOJILHOTO KOMIIOHCHTA).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI OPraHUYECKON XUMHUMH.

[IpeameT 1 3HaUEHKE OPraHUYECKON XUMUU, MPEICTABIIEHUE O MHOT000pa3uu
OpPTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHUE aroma Yriepoja: OCHOBHOE M BO30YXAEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpTraHUYECKUX COCTMHEHUSX. TUIbl TMOpUIU3AIIUA ATOMHBIX OpOUTaIel yriepoa.
Mexanu3Mbl 00pa30BaHHS KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLEeNnTOpHbIA). THUIBI MEepeKpbIBaHUS AaTOMHBIX OpOUTajleil, G- U T-CBS3W.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. IloHsTHEe O CcBOOOAHOM paaukaie, Hykiaeopuiae u
anexTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOECHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpyktypHble (OpMYJIBI  pa3IMUHBIX BHUJIOB: pa3BEpHyTas, COKpaIlEHHas,
ckenetHass. M3omepus. Buabl W30MeEpUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIC 2P (HEKTH B MOJIEKYJIAX OPraHNYECKUX COCTUHEHUN (MHIYKTUBHBIA U
MEe30MEepHBIN 3P eKThI).

[IpeacraBnenne o KinaccUpUKALMK OpraHuyeckux BeniecTB. IlloHatue o
¢bynkunoHansHOM rpymnme. ['omonorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBuanbHble Ha3BaHUA
OTJEJIbHBIX MTPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IPEBpaIlCHUM:
O3HAKOMJIEHHUE ¢ 00pa3liaMu OpraHUYECKUX BEIIECTB U MaTepHraliaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPH HArpeBaHUU (TUIABJICHUE,
OoOyIiiMBaHWE W TOPEHHE), KOHCTPYMPOBAHUE MOJENEH MOJEKYJl OpraHu4eCcKuX
BEILECTB.

YriaeBoaopoanl.

Ankanpl. 'oMomornueckuii psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MEPHA. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ allKaHOB, Sp°-
ruOpuau3annsi aTOMHBIX opOuTanel yriaepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XHAMHMUYECKHE CBOMCTBA QJIKAaHOB: PEaKUHUHA 3aMELICHUs, W30MEpHU3aLuH,
JNETUIpUPOBaHUs, UKIN3ALNY, IMPOJIN3a, KPEKUHTIa, ropenus. [Ipencrasnenue o
MEXaHU3ME PEaKIUN PaAUKAIBHOIO 3aMEILICHMS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs U TPUMEHEHUE AIKAHOB.

[Muknoankanpl. O6mas ¢popmynna, HOMEHKIaTypa U uzomepus. OcoO0eHHOCTH
CTPOEHMSI U XMMUUYECKHUX CBOMCTB MaJbIX (LIMKJIOMPOIAH, IIUKI00YTaH) U OOBIYHBIX
(LIMKJIOMIEHTaH, HMKIIOT€KCaH) [UKI0ATKAaHOB. CIIOCOOBI MOIYyYEHUS U IPUMEHEHHE
LAKJIOAJIKAHOB.

Ankenspl. ['oMosiorudeckuil psii aakeHoB, obOmas (hopmyiia, HOMEHKIATypa.
DJIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJT AJIKEHOB, SP-THOPH IM3aLIHs
aTOMHBIX opOuTanel yriaepoaa, 6- U m-cBA3U. CTpPyKTypHas U reoMeTpuueckas
(uuc-tpaHc-) uzomepus. GU3NYECKUE CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peaKkuyu NPUCOEAUHEHNS, 3aMCIICHHS B O-TIOJIOKEHHWE IIPU JBOWHOW CBS3H,
noJimMepusanuu u okucienus. [Ipasuno MapkoBHukoBa. KauecTBeHHBIE peakuun
Ha JIBOMHYIO cBs3b. CIIOCOOBI MOJIyUY€HHUsI U IPUMEHEHUE AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, NU30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOICTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoennnenue. [lonmnmepusanns conpsykEHHBIX
nueHoB. CriocoOBbl MOJTy4eHUs U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. 'oMonorudeckuii psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
MU30MEpHs. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKUHOB, Sp-
ruOpuau3anusi aTOMHbIX opOuTaneil yriepoaa. dusznyeckue CBOMCTBA aTKHUHOB.
XHUMUYECKUE CBOMCTBA: PEAKLIUN IMPUCOECTNHEHUS, TUMEPU3ALNHU U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCTTOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIEC peakiuy Ha TPOWHYIO CBsA3b. COCOOBI MONY4YEHUS U MPUMEHEHUE
AJIKWHOB.

ApomaThieckue YrieBoaopoasl (apeHsl). ['omosoruueckuili psif apeHoB,
obmiast popmyIa, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOoeHHE MOJIeKyIbl OeH3ona. dusnyeckue CBOMCTBA apeHOB. XHUMHYECKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKMU 3aMEeUIeHHs B OCH30JIbHOM KOJIbIIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWHW NPUCOCIUHEHUS, OKUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBneHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbLIE Ha TMpUMepe aJKWIbHBIX pPATUKAJIOB, KapOOKCHUIHHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcoOGeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUs U
MIPUMEHEHUE aPOMATHYECKHUX YTIIEBOIOPOJIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE ra3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbIH yroias U mpoAyKThl ero nepepadotku. CrnocoObl nepepaboTku HedTH:



NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTUYECKHM), pU(DOPMUHT, TUPOIU3.
[IpoykThl nepepaboTKu HEDTH, X IPUMEHEHUE B IPOMBIIIIICHHOCTHU U B OBITY.

['eHeTnyeckas CBSI3b MEXKIY Pa3IMUYHBIMU KJIACCAaMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOCHHE TaJOrEHIIPOM3BOJHBIX YIJIEBOJOPOAOB. Peakiuu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIlY, HHUTPOrPYIIY, UAHOTPYIIILY,
aMuHOrpymniy. JlelicTBue Ha TraJOTreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wWIENOYHd. B3auMoOaelCcTBUE TUTaIOTEHAIIKAHOB C MAarHue€M W LIMHKOM.
[Tonsitue 0 METAJIJIOOPTaHUYECKUX COCIMHECHUSAX. Hcnons3oBaHue
TaJIOTEHIPOU3BOIHBIX ~ YTJIEBOJOPOAOB B OBITY, TEXHHKE ¥ TPU CHHTE3C
OpraHUYECKUX BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHsS BEIIECTB M HX MPEBPALICHUN:
n3yueHue (GU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBOoJAOpPOJAOB Pa3JIMUHBIX KIJIAcCOB (0OeciiBeunBaHUE OpPOMHON WU
MOAHON BOJBI, pacTBOpa MEepMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHBIM pacTBOpoM okcujaa cepedpa(l)), kadecTBeHHOe OOHapyX)eHUE
yriiepoja v BOJOPOJa B OPTAHMYECKUX BELIECTBAX, OJYYEHUE ITHIICHA U U3YUEHUE
€ro CBOMCTB, O3HaKoMmJyIeHUE C¢ KoyuekiusiMu «Hedts» u «Yronby, ¢ obpasimamu
MJIaCTMACC, KaydyKOB M PE3WHBI, MOJICIMPOBAHME MOJICKYJ YTJIEBOJOPOJIOB U
raJIOr€HIIPOU3BOIHBIX YTIIEBOIOPOJIOB.

Kucaopoacoaep:kamue opranndecKue coelMHeHH.

[Ipenenvubie ogHOaTOMHBIE CnHUpPThl. CTpoeHUE MOJIEKYNl (Ha MpUMEpe
METaHOJIa W J3TaHona). l'oMonormueckuid pdan, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa #  kiaccubukanus. Dusznueckue CBONCTBA  IPEACIbHBIX
OIHOATOMHBIX CHUPTOB. BoOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XWUMUYECKHE CBOWCTBA: PpPEAKUUHM 3aMEIIEHUs, JerujpaTalud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMH U  HEOPraHMYEeCKMMH  KHUCJIOTaMH.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOMyYeHHUs W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie adupsl, HOMEeHKIaTypa U n3oMepus. OcoOeHHOCTH (PUBHUECKUX H
XAMHUYECKUX CBOMCTB.

MHoroatoMHbl€ CHUPTHI — ATUJICHIVIMKONL W riaulepuH. dusuueckue u
XMMHUUYECKUE CBOMCTBA: PEaKIMK 3aMEILICHUS, B3AUMOAECHCTBHE C OPTAaHUYECKUMHU U
HEOPraHUYECKUMH KUCIOTAMU, KAYECTBEHHAS! PEAKIMsl HA MHOTOATOMHbBIE CIIUPTHI.
[IpencraBieHre 0 MEXaHU3ME peakiuii HyKiIeo(puILHOTo 3amelieHus. JleiicTBue Ha
opraHusM yesioBeka. CriocoObl MOJydeHUs U TPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIBI U
o6en3onbHOTO sifpa. Pusmueckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



cBOMCTB (eHnona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (eHona.
CrnocoObl osrydenus v npuMenenne penona. Genondopmanbaeruanas cMoia.

KapOoHusnbHbIE COETUMHEHUS — aJIbJACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TPYIIIBL. ['OMOJIOTHYEeCKUE PSABl albJETHIOB U KETOHOB, OOIIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKue CBONCTBA albJETHIOB U
KETOHOB. XMMUYECKHE CBOMCTBA albJAECTHIOB U KETOHOB: PEAKIIUN TPUCOEAUHEHNS.
OxkucieHue aapJIeTU0B, KAYECTBEHHBbIC peakluu Ha anbaerujbl. CrocoObl
MOJyYEHUS U TPUMEHEHHE AJIbJAETUI0B U KETOHOB.

OmHOOCHOBHBIC TIpeIeIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Pu3ndeckrue CBOMCTBA
OJIHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOIHBIE CBS3U MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakiusi 3TepudUKaIMU, PEaKIUU C Y4YaCTUEM YTJIEBOJOPOJHOIO paJuKaa.
OcoOEHHOCTH CBOMCTB MYypaBbUHOM KHUCHOTHL. [loHSATHE O MPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOMCTB HEMPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTtaBuTenu BBICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBAas, MAJIbLMUTHUHOBAS, OJICUHOBAas, JUHO/IEBAS,
JuHONIeH08as KUCIoThl. CrlocoOBI MOMYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NUECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
HIETIOYHOM cpee.

Kupsi. Ctpoenue, pu3nvecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIION U 1ieioyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPIKAIINX OCTATKU
HETPEETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIICE JICHCTBHE.

O6m1as xapakTepucTuka yriaeojoB. Kinaccudukanus yrieBoaos (MOHO-, AU-
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
Je30Kcupr003a. OU3NYECKUE CBOMCTBA W HaxXOXXJICHHE B Ipupoje. DOTOCHHTES.
XUMHUUYECKHE CBOWCTBA IIFOKO3bL: PEAKIIUU C YYaCTUEM CIUPTOBBIX U AJIbACTUIHON
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccTaHaBiMBaroIMe U HEBOCCTAHABIMBAIOIIME AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxaenue B ipupoje u npuMenenue. [lonucaxapuasl: kpaxman,
JIMKOTEH W 1esuttosio3a. CTpoeHHe MAaKpOMOJIEKYJl Kpaxmania, T[JIMKOT€Ha W
neJTono3bl.  PU3MYECKHME CBOWMCTBA KpaxMalla M LEJUTIOJIO3bl. XHMHUYECKHE
CBOMCTBA KpaxMalla: THAPOJINA3, KAUECTBEHHAs] PEaKius C HOJAOM. XHUMHUYECKHUE
CBOMCTBA IEIUTIOJIO3bI: TUAPOIU3, ModydeHue 3(upoB 1emumono3sl. [lousTtue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TAaTHBIN HIENK).



OKCINEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
PacTBOPUMOCTb PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE 3TAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOrO CIHMPTa B albJAETU] Ha PACKAIEHHON MEIHOW IMPOBOJIOKE,
OKHUCJIEHHE ATHJIOBOIO CIHMPTa JIUXPOMATOM Kaius (BO3MOXHO HCIOJb30BAHHUE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u runpoxcunom meau(ll)), peakmus riaunepuHa ¢ THAPOKCHIOM
meau(1l), xuMuuecknue CBOICTBA pacTBOpa YKCYCHOW KHUCIOTHI, B3aUMOJAEHCTBUE
pacTBopa oKo3bl ¢ TuapokcuaoMm meau(ll), B3aumoielicTBue Kpaxmaia ¢ H0JI0M,
pelieHne OJKCIEPUMEHTANIbHBIX 3a7ady 1o TemMaM «Couptel U (EeHONbI,
«Kap6onoBbie Kuciaothbl. CI0KHBIE dPUPHI».

A3oTcoaepxaliue OpraHu4yecKue CoeAUHEHM.

AMHHBI — OpraHMYecKue MPOU3BOAHBIE amMMuaka. Kiaccudukanus aMuHOB:
anupaTUYecKue M apoOMATHYECKHUE; IEPBUYHBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoenue Moiekyin, obmas (opmyna, U30MepHsi, HOMEHKIATypa U (QU3NYECKUe
cBOMcTBa. XMMHUECKOE CBOWCTBA alU(PaTUYECKUX aMUHOB: OCHOBHBIE CBONCTBA,
QIKWIMPOBAaHNE, B3aMMOJCHCTBUE IEPBUYHBIX aMHHOB C a30THUCTOW KHCJIOTOM.
Conu anKniIaMMOHHS.

AHWIIMH — IPEACTaBUTEb aMUHOB apoMaTHUecKoro psiaa. CTpoeHHe aHWINHA.
B3aumHoe BiusHME Tpynn aToMOB B MoJieKysle aHuiauHa. OcoOeHHocTH
XUMHUYECKUX CBOWCTB aHWIMHA. KauecTBeHHble peakiuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEHHe anudarnueckux aMuHOB. [lonmydyeHue aHWiIMHA U3
HUTPOOEH30a.

Amunokuciotel. HoMenknatypa u nzomepus. OTAeNbHBIE TPEACTABUTENHN O
AMUHOKHCJIOT:  TJIMUMH, aJaHuH. @U3NyYeckue CBOMCTBA  AMHHOKHUCIIOT.
XUMUYECKHE CBOMCTBA aMUHOKUCIOT Kak aM(OTEpHbIX  OpraHUYeCKHX
COCIMHEHUW, peaKlMs MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HaueHue aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHas, BTOpUYHAA U TpPETUYHAS
CTpyKTypa OelKOoB. XHUMHUYECKHE CBOMCTBA OEJKOB: THAPOJU3, JCHATypauus,
KayeCTBEHHbBIE PEAKIIMH Ha OCIKU.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB U HUX MpEBpaIlCHUI:
pacTBopeHHe O€IKOB B BOJE, JEHATypalus OEJIKOB NMPU HArpeBaHHUM, LIBETHHIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3a7ad [0 TeMaM
«A30TCoaepKalle OpraHuYeCcKrue COeTMHEHNsD U «Pacno3HaBaHe OpraHu4eCKUX
COCIMHEHUN.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS.

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COEAUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHICHCALIHS.

[TomumepHble wmatepuansl. [lmacTMaccbl  (MONMMATUIIEH, MOJUIIPOIIUJIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPOJ, MOJMMETUIMETAKpUiaT, MOJUKapOOHAaTHI,
noJIMdTUIICHTepePTanar). Y THUiIn3alus 1 nepepadoTka miacTuka.

DI1acTOMEPHI: HATypaAJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MIPEHOBBIN) U CUITMKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIONOK, IEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsl CIEIHUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
3JIEKTPONPOBOISLINE MTOJUMEPHI, OMOpa3iaraeMble OTUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEBpaIICHUI:
O3HAaKOMJIEHUE C 0oOpa3liaMH MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
IJIACTMAcCC U BOJIOKOHY.

PacuérHrie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJbl OPraHUYECKOro COEAMHEHHS I10
MacCCOBBIM JIOJIIM 3JIEMEHTOB, BXO/SIUX B €r0 COCTaB, HAXO0KIEHUE MOJIEKYJISIPHON
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH /UM HCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOM (POPMYJIbI OPraHMYECKOrO BEIeCTBa Ha
OCHOBE €r0 XMMUYECKHX CBOMCTB MJIM CIOCOOOB IMOJIYYEHUs, ONpPEACIICHUE 0JH
BBIX0/Ia IPOJYKTA PEAKIUU OT TEOPETHUECKH BO3MOYKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXXIpeaAMETHBIX CBSI3€M MPU U3YYEHUHU OPTAHUYECKOM XUMHUH B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAay4YHBIX TIOHSTUW, TaK W TOHSITUH, MNPUHATHIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTecCTBEHHO-HAYYHbIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3a,
TEOpus, 3aKOH, aHAIW3, CHUHTE3, Kiaccupukauus, HaOIIOJEHUE, H3MEpEHHE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUYECKUd YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIeCTBa, (PU3MUECKHE BEJIMYHMHBI, €IUHUIBI H3MEPEHUS, CKOPOCTh, SHEPTHUA,
Macca.

buonorusi: kierka, opraHu3M, JKOcHUCTeMa, Ouocdepa, Metadboau3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(HBIA THUIl MUTAHUA, OpOKEHUE,
dboTocuHTE3, nbIXaHWE, OENKHU, YIJIEBOJbI, >KUPBI, HYKIECHHOBBIC KHCIIOTHI,
(bepMeHTHI.



Feorpa(bml: IMOJIE3HBIC NCKOITA€CMBIC, TOIIIINBO.
TexHonorusi: IMUIOCBBIC IIPOAYKTBI, OCHOBBLI PAOMOHAJIBHOI'O IIMTAHMA,
MOOHIIUC CpeaACTBa, MaTCpUaIbl U3 HCKYCCTBCHHBIX U CHHTCTHUYCCKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX siAep. XUMUYECKHUM 3neMeHT. M3otomnbel. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noAypoBHHU. AToMHBIE opOuTanu. Kiaccudukanus XUMHUYECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OpPOHUTAJISM.
DNEeKTPOHHbIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJICKTPOHHBbIC KOH(UTYypalluu HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[Tepunonnueckuit 3akoH U I[lepronnueckas cucreMa XUMUYECKUX AJIEMEHTOB
J.N. Menneneera. CBa3b NepuoanUeCcKOro 3akoHa u Ileproandeckoil CUCTEMBI
XUMHUYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpUEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTHIX U CJIOKHBIX BEUIECTB 10 TPYIIIAM U IEPUOAAM. JHAUEHUE IEPUOTUYECKOTO
3akoHa [[.1. MeHnaeneena.

XuMHUYECKass CBs3b. BHIBI XMMHYECKON CBS3U: KOBAJICHTHAsl, WOHHAas,
MeTajuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. 110JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOW CBsA3u. KpaTtHbeie cBsa3u. BonoponaHas CBs3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUI
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBieHne 0 KOMIUIEKCHBIX COeMHEHUSAX. COCTaB KOMIUIEKCHOTO HOHA!
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIAPHOTO UM HEMOJIEKYJSIPHOTO  CTPOE€HUA.  THIIBI
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstne o mucnepcHeix cucremax. Mctuaueie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MAaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpauus. HaceieHnusie u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBUATIBLHBIC
Ha3BaHMS OTJEIbHBIX IPEACTABUTENIC HEOPraHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHuvdecKou
XUMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
HHEPTUU MPU XUMHUYECKUX peakiusiX. TernoBble 3QPEeKThl XUMUUECKUX PEaKIUi.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumbie 1 HEOOpATHUMBIC peaKIMu. XUMHUYeCKoe paBHOBecue. KoHcTanTa
XUMHYECKOr0 paBHOBecHUs. (DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEPATYpPA, JABJICHUE U KOHLUEHTPALMU BELIECTB, YYaCTBYIOLIUX B
peakuuu. [Tpunnun Jle [laTense.

DnekTpoautuueckas gucconuanus. CuiabHblE UM clIa0ble  3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienoyHasi. Bomopoansiii nmokaszarens (pH) pactBopa. ['maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHUCJIECHUA.
Okucnurenb W BOCCTAHOBUTENb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHHS.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
pa3oKEeHUE TNEpPOKCHAAa BOJOPOJAA B TMPUCYTCTBUM KaTalu3aTopa, MOJEIH
KPUCTAUTMYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIUM MOHHOTO 0OMEHa, OTpe/eiieHre
Cpeapl PacTBOPOB C IMOMOIIBID WHIAWKATOPOB, U3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW pEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonoxenne HeMeTauioB B [lepuoaAnYecKon cucTeMe XuMHIECKUX JJIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DU3MYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUCIopoa, cepol, pocdopa u
yriepona).

Bonopon. Ilonydyenue, gusnueckue M XUMHUUYECKHE CBOMCTBA: PEAKIMU C
MeTaJlJIaMU U HEMETAJIJIaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. [ mapubl. TonauBHbIE
DJIEMEHTHI.

["anorensl. HaxoxxaeHue B MmpuUpoie, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XMMHUYECKUE CBOMCTBA. [ 'aJloreHOBOAOPOAbI. BaxkHeuIe KUCIOpOACOACPKAIINE
COCIMHEHUs rajgoreHoB. JlabopaTopHble M MPOMBINIIICHHBIE CIIOCOOBI MOJYYCHUS
rajgoreHoB. [[pumeHenune rajJoreHoB U uX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHble U MNPOMBILUIEHHBIE CIIOCOOBI MOTYyYEHHUS
kuciopona. Ou3znyeckue U XMMHYECKHUE CBOMCTBA M NMPUMEHEHHE KHUCIOopoAa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. HaxoxpaeHue B TpHUPOAE, CIIOCOOBI TOJNYYCHHS, (PU3NUECKHE W
xuMuueckue cBoiictBa. CepoBonopoa, cyiabpuael. Oxcun cepbi(IV), okcun
cepbl(VI). CepHuctas u cepHasi KUCIOTBI U UX coi. OCOOEHHOCTH CBOWCTB CEPHOI
KHUCIJIOTHL. [IpuMeHeHune cepbl U €€ COeTMHEHU.

Azor. Haxoxxaenue B mpupoje, CHOCOObl TMONyueHUs, (PU3NYECKUE WU
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ UX cosii. OCOOEHHOCTH CBOMCTB a30THOM KucHOTHL. [Ipumenenue a3ora
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®docdop. Haxoxnaenue B mpupoje, CHocoObl MONydeHUS, (PU3UUYECKUE U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenuHeHuil. Pochopubie
yao0peHus.

VYrinepon, HaxoXAeHHE B NpUpoAE. AJUIOTPONHBIE  MOAHU(DUKAIIH.
duznyeckue W XHMHYECKHUE CBOMCTBA MPOCTBIX BELIECTB, OOpPA30BaHHBIX
yraepogoMm. Okcua yriaepona(ll), oxcun yraepona(IV), yroneHas kuciota u €€
COJM. AKTHBUPOBaHHBIA yroiib, aacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKHU. [IprMeHeHne MpocThIX BEIIECTB, OOPA30BAHHBIX YTIJIEPOJIOM, U €ro
COCIVHEHNH.

Kpemuuii. Haxoxxnenue B mpupone, crnocoObl MOJyYEeHHs, (PU3HUECKHE U
xumuyeckue cporictBa. Oxcun kpemuus(IV), kpeMHueBass KHUCIOTa, CHIIMKATHI.
[IpumeHenne kpeMHus 1 ero coeAnHeHnil. CTeKI0, €ro noixy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamoB B Ileprnoandeckoi cucteMe XUMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢u3nueckue cBorcTBa MeTamioB. [IpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DNEKTPOXUMHUYCCKUN  Psifl  HampspkeHud  MeTtamwioB.  OOmue  crnocoOs

MOTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIUs, MAPOMETAILITYPrus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3UHU.

OO6mast xapakrepuctuka MeTamuioB [A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX JIEMEeHTOB. HaTpuii u xanuii: momydeHue, Gu3ndeckue 1 XUMUIECKUE
CBOWCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

Ob6mast xapakrepuctuka metayioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HUYECKHE U
XMMHWUYECKUE CBOMCTBA, IPUMEHEHME IIPOCTBIX BEIIECTB M HX COCAUHEHUHU.
XKécTkocThb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.



ATIOMHHMI: TToTy4YeHue, Gu3ndeckue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIlleCTBA M €ro coeAuHeHud. AmdorepHbie CBOMCTBAa OKCHUAA U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmasi  xapakTepucThka MeTawioB moOouHbix mnoarpynn (b-rpymm)
[leproau4eckol CUCTEMbI XUMHUYECKHUX AJIEMEHTOB.

Pu3N4ecKnue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHHuil. OKCHIbI U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npumMeneHne xpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHila M €ro COCIMHEHHUM.
Baxmneiimme coeaunenuss wMapranuna(ll), wmapranma(IV), wmapranma(VI) wu
mapranna( VII). [lepmanranat kanusi, €ro OKUCIUTEIbHbIE CBONCTBA.

@u3nuecKne U XUMUYECKHE CBOWMCTBA JKEJIe3a M ero coequHeHni. OKCuapl,
rugapokcunl u cou xene3a(ll) u xenesa(Ill). ITomydenue u npumMeHeHue xkemnesa u
€ro CILIaBOB.

du3nyeckre U XMMAYECKHE CBOMCTBA Meau U €€ coequHeHuil. [lonyyenue u
IIPUMEHEHUE MEIU U €€ COSUHECHUN.

[MuHk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa M THIPOKCH/IA [IMHKA, THIPOKCOKOMIUIEKCHI IUHKA. [I[puMeHenune
LIMHKA U €T0 COCUHEHUM.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUMN:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCJIOPOZE, M3Yy4YEHHE KOJUIEKIMH «MeTtajuibl M CIUIaBbD», B3aWMOJEWCTBUE
HIEJIOYHBIX U IIETOYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOKHO MCIOJIb30BAaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M )KEJIe3a C pacTBOpaMU KHUCIOT U
11€JI0Y€EH, KAYECTBEHHBIE PEAKIIMY HA HEOPraHWYECKUE aHUOHBI, KATUOH BOJOPOJA
M KaTMOHBl METAJUIOB, B3aUMOJEHCTBUE THAPOKCUIOB ATIOMUHHS W LHHKA C
pacTBOpaMH KHCJIOT U WIEJNOYEH, PEIIEHUE IKCIIEPUMEHTAIBHBIX 33/1a4d 110 TeEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U UX COEAMHEHUSN,
«MeTaipl TIIaBHBIX TOATPYII», «MeTauibl TOOOYHBIX MOATPYIIID).

XuMHuS U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMUMBOrO pa3BUTUA yenoBedyecTna. [lonstue
O HAYYHBIX METOJIAX MTO3HAHUS U METOLOJIOTMU HAYYHOTr0 UccienoBanusa. Hayuneie
IOPUHLIMIIBI OpTaHU3alMUd XUMUYECKOTO MPOU3BOACTBA. [IpoMBIIIIEHHBIE CLIOCOObI
MOJYYEHHs] BaKHEUIIMX BEIIECTB (Ha MpUMEpe MPOM3BOJACTBA aMMHAaKa, CEPHOMU
KHUCIIOTBI, MeTaHoJa). [I[poMblIlIeHHbIE CIOCOOBI MOTYYEHUs METAIIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPeabl U €ro nocieAcTsusa. Poib XumMuu B
o0ecTieueHUN YHEPTETUIECKON OE30ITaCHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
WCITOJIb30BAHUS JIEKAPCTBEHHBIX MpenaparoB. Poiab XUMuM B pa3BUTUU MEIULUHBI.



XUMHMSI MUK OCHOBHbIE KOMITOHEHTHI, TUIIEBbIe J00aBKU. Poib Xxumuu B
oOecreyeHuu MUIIEeBOM 0€3011aCHOCTH.

Kocmernueckue u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30MacHOr0 UCIIOIb30BaHUS MMPEMAPATOB OBITOBOM XMMUU B TIOBCETHEBHOM JKU3HHU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XUMHS B CEIBCKOM X03siicTBe. OpraHu4ecKrue 1 MUHEPAJIbHbBIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MAaTepuaibl, KPaCKH, CTEKJIO, KEpaMHKa.
Marepnansl 1t anekTpoHuKky. HaHoTexHonoruu.

Pacuérurle 3amaun.

Pacuérbl: Macchl BemecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILECTBA, MACCE UM 00BbEMY OJTHOTO U3 YUYACTBYIOIIHX B PEAKIIMH BELIECTB, MACCHI
(00BéMa, KOIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CJIU OJTHO U3 BEIIECTB UMEET
npuMecu, Macchl (00bE€Ma, KOJIMYECTBA BEUIECTBA) MPOAYKTA PEAKIIUH, €CIH OJIHO
U3 BEIIECTB JAaHO B BHJAE pacTBoOpa C OIpPEACNIEHHOW MacCOBOM J0Jed
PacTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJIM M MOJIIPHOM KOHIIEHTPAILUX BEILIECTBA B
pacTBOpe, A0 BbIXOAA NPOAYKTa PEAKIIMH OT TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MEXNpeAMETHBIX CBA3€H MpU  HU3YYECHUH OOmed
HEOpraHW4YeCcKol XuMHuM B 11 Kjacce ocylIecTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHITUHN, TPUHATHIX B OTACJIBHBIX
MpEeIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO11Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KiacCu(uKalus, MepuoaudHOCTb, HAOIIOICHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJIEJIMPOBAHUE.

®duszrka: MmaTepusi, MUKpPOMUP, MAaKPOMHUP, aTOM, 3IEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIbI, PaAMOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb, BELLIECTBO,
TeNO, 00BEM, arperaTHoe COCTOSIHME BEILECTBA, MJICANbHBIN ras, (u3nueckue
BEJIMYMHBI, €JUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomorus: kierka, opranusM, 3KocucTema, onocdepa, MeTaboIM3M, MaKpo- U
MUKPOAJIEMEHTbI, OCJKH, XKUPbI, YTIEBOAbl, HYKJIEUHOBBIE KHUCIIOTBI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuUHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE UCKOTAeMbI€, TOTLIIMBO,
pecypchl.

TexHOoNorus: XUMMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYprusi, CTPOUTEIbHBIC
MaTepHalbl, CeIbCKOXO3IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs MTPOMBIIICHHOCTD,
dbapmaneBTUUECKast MPOMBILIEHHOCTb, MIPOU3BOCTBO KOCMETUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAS
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBHM ¢ CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PEe3yJIbTAaTOB OCBOCHHS NpeIMeTa «XUMHs» Ha YPOBHE CpPEIHErO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOyYaIOIIMMHUCS POCCUMCKON TpaKJAHCKOW HMAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOTIPEICTICHUIO; HATMYNE MOTHBAITUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYy4YalIIMXCA PYKOBOJICTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMAaMHU [IOBEJCHUS;, HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HCHHBIC TITAHBI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpPakaroT
c(hOpPMHPOBAHHOCTh OIBITA IIO3HABATEIBLHON M TMPAKTHYCCKOW EATCIHLHOCTH
O0Oy4JaronIMXxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON JESTEIHHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpakaroT
c(hOpPMHPOBAHHOCTh OIBITA ITIO3HABATEIHLHON M TMPAKTHYCCKOW EATECILHOCTH
oOyyJaromuxcsi B MpoIecce pealn3anuu o0pa3oBaTeIbHON AESATEIbHOCTU, B TOM
YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYaIONUMUCA CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY W MTPABOTOPSIKY;

MPEACTABIICHUS O CONMATBHBIX HOpPMax | TIPaBUIaX MEKIUIHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM IESITEIbHOCTH MPHU CO3/ITAHUN YIEOHBIX
MIPOCKTOB, PEIICHUH YUYESOHBIX U IO3HABATEIBHBIX 32124, BBIMTOJTHEHUN XUMUYECKIX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUIOB YYEOHOU ACSITEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTTUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY M HAy4YHOMY HACJICIHIO
OTE€YE€CTBCHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPWIOKEHUS XUMHHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKH €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY/Ia YYE€HBIX U MPAKTHKOB,;

WHTEpeca U M03HABaTEeNIbHBIX MOTUBOB B IIOJYYEHHUH U MTOCIIEIYIOLIEM aHAIN3e
nH(OPMAITUH O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHMUM;



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEIACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSI3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPATIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJEHUE M TOCTYIKM CBOUX TOBAPHIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHMS TMOCIEACTBUM
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbl 310POBbSI:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro U Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJtoicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BEIIeCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOI AEATEIbHOCTH;

MOHUMAHUSl [EHHOCTH TPAaBWJI HMHIUBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37]0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUSI MOCJIECICTBUI W HEMPUATHUS BPEAHBIX MPUBBIUEK (YNOTpEOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYrUX BHJAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPaKTUUYECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOeccuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUUN TI0 XUMHUH;

YBaXKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY UWHIUBUIYAJIbHONW TPacKTOPHUH
oOpazoBanus, Oyaymieli mpodeccun M peanus3ard COOCTBEHHBIX IKU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHUSA:

HKOJIOTHYECKH 11eTIECO00PA3HOTO OTHOIIEHUS K TPUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHMS TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
HKOHOMMYECKHUX TPOILIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM Cpe/Ibl;

OCO3HaHUSI HEOOXOJAMMOCTH WCIOJIb30BaHUS JOCTH)KCHUN XUMUU IS
pelIeHrs BOMPOCOB PAllMOHAIILHOTO MPUPOAONOIb30BAHNUS;



AKTUBHOTO HENPUATHUS JEUCTBUW, NPUHOCIUIMX BpEI OKPYKAKOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HaJIM4YUsl PA3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, YKOJIOTHYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLUAIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO NPOTHUBOCTOSITH HJCOJIOTUU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIECTBEHHOM MPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poiid B
(GOpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM M pELIEHUU MpoOJieM COXpaHEHUs
IIPUPOTHOIO PaBHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
LABWIN3ALNN: B €€ TYMaHUCTUYECKON HAIIPABJIECHHOCTH Y BaYKHOM POJIM B CO3JaHUN
HOBOW 0a3bl MaTepUalbHON KyJIbTYpbl, B pELICHUU TJ0O0ANbHBIX MPOOIEM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI, O0OECIEUYEHUH YCIOBHUI
YCHEIMIHOTO TPY/Ja U SKOJOTUYECKH KOM(POPTHOM KU3HU KaXKI0TO 4jieHa OOLIECTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOJIOB
MO3HAHMs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJb30BaTh
NoJTlydyaeMble 3HAHUA Ui aHAIU3a U OOBSICHEHUs! SIBJICHUH OKPY’KaoILEero MUpa u
IPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE Hay4yHbIX ()aKTOB U UMEIOIIMXCS JAHHBIX C LIEJIbIO MOTYYEHUS T0CTOBEPHBIX
BBIBOJIOB;

CHIOCOOHOCTH CaMOCTOATEIbHO HCIOJIb30BAaTh XUMHUYECKHE 3HAHHS IS
pelieHust IpoOJieM B peabHBIX )KU3HEHHBIX CUTYaIINAX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIBCKOMN €SI TENbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTAM TpyJAa B PazMyHbIX cepax MpoPpecCHOHATbHON
NEATEIIBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI



MeramnpeamMeTHble pe3ysbTaThl OCBOGHHUS MPOTPaMMbl IO XMMHH Ha YPOBHE
cpeaHero o0Iero o0pa3oBaHus BKIIOYAIOT:

3HaYyuMble A1 (OPMHUPOBAHHA  MHUPOBO33pEHHUS  OOy4aroumxcs
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) 00IeHayYHbIe TOHITHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHEIU(HUKY METOJIOB IO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHsl, SBICHHE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOII0IeHNE, U3MEPEHNE, SKCIIEPUMEHT U JpPYTHE);

yHHUBEpCaJbHble y4eOHBIC NEHCTBUS (IMO3HABATENIbHbIE, KOMMYHUKATHUBHEIC,

peryJISTUBHBIC), obecrieunBaroIIIe dhopMupoBaHUE (byHKIIMOHATBHOM
IPaMOTHOCTH M COITMATIBHOM KOMIETEHIIMN 00y4YaroInXCs;
CIIOCOOHOCTD oOyyJarommuxcs UCIIOJIb30BaTh OCBOECHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS

1) 6a30BbIe JJOrMYecKUe AeiiCTBUSA:

CaMOCTOSITETbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONPENENIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCHUTD PE3YJIbTAaThl JCSITEIBHOCTH C IIOCTABJICHHBIMU LICJISIMU;

WCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICIISITh XapPaKTEPHBIE MPU3HAKKU TOHSATUM W YCTAHABIMBATh WX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE IMOHATHS I OOBSICHEHUS OTIACIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KjIacCU(PUKAIMKU BEIIECTB U
XAMUYECKUX PEAKIINM;

YCTAHABIMUBATh MPUYUHHO-CICICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUI
3HAK (CHMBOJI) DJIEMEHTA, XUMU4ecKkas (popmyia, ypaBHECHHE XUMUYECKON PEaKIun
— MPU pelIeHUH YYeOHBIX MO3HABATEIbHBIX M MPAKTUUECKUX 3a7ad, MPUMEHATH



Ha3BaHHBIE MOJIEIbHBIC MPEACTABICHUS AJI BBISIBICHHUS XapAKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 6a3oBbIe HCCIEA0BATEIbCKUE AeCTBHS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB MU XUMHUYECKUX
peakuuii;

bopMyIMpOBaThH 1IENIM U 3a/1a4U UCCIEIOBAHMS, UCTIOIb30BATh MOCTABICHHBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIs (DOPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJCHUN;

BJIAJC€Th HAaBBIKAMU CAMOCTOSITEIBHOTO IUJIAHUPOBAHUS M MPOBEIACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011IEHHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOJIEIIaHHOM padoTe;

npuoOpeTaTh OIBIT YYEHWYECKOM HCCIIEeNOBAaTENbCKOW U MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
MOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPABOYHBIE MOCOOUS,
pecypcbl HTEepHeTa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEYUBOCTB;

(GopMyIupoOBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOJAbI MPU MOUCKE U
orObope wuHpOpMaLMK, HEOOXOAMMOM [JIsl BBINOJHEHHS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMYy  TNpEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

MCITI0JIb30BaTh HAYUHBIN SI3bIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uHbopMaluen: MPUMEHITh MEXIpPEAMETHbIE ((PU3NYECKue M MaTeMaTHYECKHUE)
3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMBI B XOJI€ TUAIOTa W/UTN
JMCKYCCHH, BBICKA3bIBaTh HICH, (DOPMYIHUPOBATH CBOU MPEIOKCHUS
OTHOCHTEIFHO BBITIONHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIlMEH pe3ydbTaTOB IMO3HABATEIBHON JESATEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMTIOJTHEHUHT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHIECKOW PabOTHI MO HMCCIICIOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (HOPMyITHPOBATH BHIBOIBI
10 pe3yibTaTaM TPOBEACHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAaHUS IO3HUIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISTH CBOK IIO3HABATEIIbHYIO
NESATENIBHOCTh, ONpeAessasd €€ ILeM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM Y4e€OHBIX UM UCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (eKTUBHBIA Ccroco0 HX pemeHus ¢ y4€TOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIISITh CAMOKOHTPOJb JEATEILHOCTH HAa OCHOBE CaMOAaHAIIN3a W
CaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMUHU Ha YTIyOIE€HHOM
YPOBHE Ha YPOBHE CPEAHETO 00111eT0 00pa30BaHUs BKIIOYAIOT ClIeU(PUUIECKUE IS
y4eOHOro npeaMera « XuMHUs» HaydHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUH MO
OCBOCHHIO, UHTEPIIPETALMN U MPEe0OpPa30BaHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJIYYCHUIO HOBOTO 3HAHWUS M TPUMEHEHUIO 3HAHWW B PA3JIMYHBIX Y4EOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYallMsAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUU TPEAMETHBIE Pe3yJIbTaThl MNPEACTABICHBI M0 TroJaM
W3yYCHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHS Kypca «OpraHuueckass XUMHsI»
OTPaXKAOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK M €€ POl B OOECIEYECHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEeBOM 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JaHUU HOBBIX MaTEpHAJIOB,



HOBBIX MCTOYHHUKOB SHEPruH, B o0ecrnieueHnn palMOHaIbHOTO
IPUPOJIONIOIB30BAaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KYJIBTYpHI
YeJI0BEKa, a TAK)KE IKOJIOTMUeCKd 000CHOBAHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO
Y IIPUPOJIHOM CpELE;

BJIAQJICHUE  CHCTEMOM  XUMHYECKMX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
oboylouka aroma, s-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJeKyJa,
BaJICHTHOCTb, 3JEKTPOOTPUIIATEIILHOCTD, CTETIEHb OKUCIICHUS, XUMHUECKasl CBS3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKENET, (YHKIMOHATIbHAS
rpynna, pagukaig, CTPYKTypHble (opMmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHBIE), M30MEpHsS CTPYKTypHas M TPOCTPAHCTBEHHas (TeoMeTpuyecKas,
ONTUYECKasi), H30MEPBI, TOMOJIOTMYECKUW PsA, TOMOJIOTH, YTIEBOIOPOIbI,
KHUCJIOPOJI- M a30TCOJAEpKAIllMe OPraHUYECKUE COECTUHEHHSI, MOHOMEp, MOJIUMEp,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COEIMHEHUS; TEOPHH, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOECHUS OPraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEeBpALICHUS OJHEPrUM TPHU XUMHUYECKHUX PpEaKIUAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUHM, MUPOBO33PEHUECKHUE 3HAHMSI, JIe)KAlllue€ B OCHOBE
NOHMMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XMMHUECKUX SIBIICHUH; PEACTABICHUS O
MEXaHM3MaX XHUMHUYECKHX pEaKIHid, TEePMOJMHAMHYECKMX U KHHETHYECKHUX
3aKOHOMEPHOCTSIX X MPOTEKaHMs, O B3aMMHOM BJIMSITHUHM aTOMOB | TPYTIIT aTOMOB B
MOJIEKYyJIax (MHAYKTUBHBIA U Me30MepHbI 3dekTsl, opuentantsl [ u Il pona);
(akToIIOrUYECKUEe CBEICHHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUH U OE30MacCHOM
UCIOJIb30BaHUU BaXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY M IPAKTHUECKOMN
JeSITEIbHOCTH YeTIOBEeKa, OOINX HAYYHBIX MPUHIIMIIAX XUMHYECKOTO MMPOU3BOICTBA
(Ha mpuMepe NPOU3BOICTBA METAHOJIA, TEPEPAOOTKH HEPTH);

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pHbIC NPU3HAKU TOHATHUH,
yCTaHaBIMBATh MX B3aMMOCBS3b, UCIOJB30BAaTh COOTBETCTBYIOIIME MOHATUS MU
OIKMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

UCTIOJIb30BaTh XUMHUECKYI0 CHMBOJIMKY JJISi COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BEILECTB;

COCTaBJISITh YPABHEHUS XUMHUECKUX PEAKIUH M PACKPHIBATh UX CYIIHOCTH:
OKHCIIUTETHPHO-BOCCTAHOBUTENIFHBIX ~ pPEaKIHWid  MOCPEACTBOM  COCTaBJICHHS
ANIEKTPOHHOIO OajlaHca 3TUX peaklMil, peakuuii HOHHOTO OOMEHa MyTEM
COCTaBJICHHSI X TOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;



M3rOTaBJIMBATh MOJIEIM MOJIEKYJ OPTaHUYECKUX BEILECTB AJI WILIOCTPALUU
UX XMMHYECKOTO U POCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHUMN: YCTaHABIMBATh MPHUHAJJIC)KHOCTh M3YyUEHHBIX
OPraHMYECKUX BEIIECTB MO HX COCTABY M CTPOCHHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynmne COEIMHEHWH, JaBaTb MM Ha3BaHUA [0 CUCTEMATHYECKON
HoMmeHkiatype (IUPAC) u npuBOIuTh TpUBHAJIbHBIE Ha3BaHUSA JJIS OTAEIBHBIX
IPEICTABUTENICH OPraHUYECKUX BEIIECTB (3THIEH, alleTHICH, TOJIYOJ], TJIMLEPHUH,
ATHJICHTIIUKOIb, (PEHOJ, (QOopMaNblIeru, aneTalbJeruj, aleToH, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, NAIbMUTUHOBAS KUCIIOTHI,
IJIMLUH, aJlaHUH, ManbTo3a, (PYKTO3a, aHWIWH, IUBUHUI, U30IPEH, XJIOPOIPEH,
CTHPOJI U IpYyTHUE);

c()OPMHPOBAHHOCTh yMEHUS ONpPENENATh BHJI XUMHYECKOW CBSI3U B
OpraHUYECKUX COEIMHEHUSX (KOBAJIEHTHAs W MOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

C()OPMUPOBAHHOCTb YMEHUS NPUMEHATH I[OJIOKEHUS TEOPUU CTPOEHUS
oprannyeckux BeuiectB A. M. BytnepoBa aiisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKHUE
U XUMHYECKHME CBOMCTBA THUIIMYHBIX IPEACTABUTENIEH Pa3IUYHBIX KIIACCOB
OpPraHMYECKHUX BEIIECTB: AIKAHOB, [IUKJIOAIKAHOB, AJIKEHOB, AJIKAINEHOB, aJIKUHOB,
apOMaTUYECKHUX YTJIEBOAOPOJIOB, CIUPTOB, albAECTUIOB, KETOHOB, KapOOHOBBIX
KHCJIOT, MPOCTBIX U CIOXHBIX 3()HUPOB, KUPOB, HUTPOCOCAUHEHUN U AMHUHOB,
AMUHOKHUCIIOT, O€NIKOB, yIJIeBOJOB  (MOHO-, JHM- M  TOJIMCAXapHJIOB),
WUIFOCTPUPOBAaTh ~ I€HETUYECKYKD  CBSI3b  MEXIY HUMHU  ypaBHEHUSIMHU
COOTBETCTBYIOIIUX XHMHYECKHMX PEAKUUA C MCHOJb30BAHUEM CTPYKTYPHBIX
hopmy;

c(OPMHPOBAHHOCTh yMEHHUS MOATBEPKIAaTh HA KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CLIOCOOHOCTH OPraHUYE€CKUX COETMHEHUH OT
KPaTHOCTH U THIIA KOBAJIEHTHOU CBSI3U (G- U T-CBS3M), B3aUMHOIO BIIMSHHS aTOMOB
U TPYIIIl aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbs (HEPTh, MPUPOIHBIN T'a3, yrojb), CIOCOObI €ro NEPepadoTKU U MPAKTUYECKOE
NpPUMEHEHHE POAYKTOB NepepaboTKu;

c(OPMUPOBAHHOCTh BJIAJICHUS] CHUCTEMOM 3HAaHUN O €CTECTBEHHO-HAayYHBIX
METO/aX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTH ATH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHHUSI PUMEHSITH OCHOBHBIE ONEpPAllU MBICIIUTEIBHOM
NESTENIbBHOCTH — aHajJu3 U CHUHTE3, CpaBHEHHUE, 00O0OIIeHHEe, CHCTEMaTU3aluIo,



BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3€W — JIJIsl U3YUYEHHUs CBOMCTB BELIECTB U
XUMUYECKUX PEAKIINN;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3h XUMUYECKUX 3HAHHUM C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oyee OCO3HAaHHOTO MOHMMAaHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHUYECKONM XUMHUHU JUIsi OOBSACHEHUS U
IIPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(OpMUPOBAHHOCTh YMEHUH: MPOBOJAUTH PACYETHI [0 XUMUUYECKUM (PopMyTIam
U YpPaBHEHUSM XHMHYECKUX DPEAKIUH C HMCHOJb30BaHHEM (PH3UYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PAcU€Thl MO HAXOKIACHUIO XUMHUYECKON (HOpMyIIbl
BEILECTBA 10 U3BECTHBIM MACCOBBIM JOJSIM XMMHUYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH
C TMO3ULUUH  DKOJOTUYECKOM  O€30MacHOCTH  IOCHIEJICTBUSL  OBITOBOW U
IPOU3BOJCTBEHHOM AEATEILHOCTH YEJIOBEKA, CBI3aHHON ¢ mepepaboTKO BEILECTB,
WCITIOJI30BAaTh MOJYYEHHbIE 3HAHUS JI IPHUHIATHUS TPAMOTHBIX PEIICHHUH MpoOIemM
B CUTYalIUsIX, CBSI3aHHBIX C XUMHEMH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMUYECKAN DKCIEPUMEHT (TOJIy4eHHE U H3yYeHHUE CBOMCTB OPraHUYECKHUX
BEILECTB, KAYECTBEHHBIE pEAKIMH YIJIEBOJOPOAOB PAa3IUYHbIX KJIACCOB U
KHCIIOPOJCOJIEPKAIIUX OPraHMYECKUX BEIECTB, PELICHUE HKCIEPUMEHTATbHBIX
3a/lady 1O pPAacClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPaBUII
O6e3omacHoro oOpaIleHusi ¢ BeHleCTBAMHU M JIA0OPATOPHBIM O0OpPYAOBaHHUEM,
dbopMyIupoBaTh IIEb HUCCJEAOBAHMS, TNPEICTABIATH B paslIuyHON (dopme
pE3yNbTaThl IKCIIEPUMEHTA, aHAIU3UPOBATh U OLIEHUBATH UX JIOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIOJIaTh MPaBHJIa KOJIOTHYECKH I1eJIeCO00Pa3HOT0 TMOBEJACHHS B OBITY U
TPYJOBOM JIEATEIBHOCTH B LIEJIAX COXPAHEHUSI CBOETO 370POBBS, OKPYXKAOIIEH
MIPUPOIHOM CPEIIbl U JOCTUKEHUSA €€ YCTOMUMBOIO Pa3BUTHSI;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA >KHUBBIC OPTraHU3MBI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, HOHMMAs cMbIci nokaszarens [1/1K;

aHaJIM3UPOBaTh L€J1ecOo00pPa3HOCTh NMPUMEHEHUs OPraHUYECKUX BEILECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a,;

c(OpPMHPOBAHHOCTh YMEHUM: OCYIIECTBIIATH I€JCHANPABICHHbBIA [OUCK
XUMHUYECKON MH(POpMaIIMK B Pa3IMUHBIX UCTOYHUKAX (HaydyHast U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBOM MHPopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHATM3UPOBATh XUMHUUYECKYIO0 HH(POpMaIIHIo, TepepadbaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHH C ITOCTABJIEHHON Y4eOHOM 3a/1aueil.



11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUsI Kypca «OOmas u HeopraHuueckas
XAMUSD) OTPAXKAKOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUATHLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJIECHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJId B OOECHEYEHUH YCTONYHMBOTO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOM W IHINECBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIUHBI, CO3JJaHUM HOBBIX MaTEpPHATIOB, HOBBIX
HMCTOYHUKOB SHEPruHU, B OOECIEUCHHM PAlMOHAIBHOTO MPUPOAOIOIL30BaHuUs, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI W OOIIEH KyJbTypbl 4YElIOBEKa, a TaKke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO U TMPHUPOJHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAaHWM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIAraroLIMe MOHATHS — XUMAYECKUAN AJIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI,
SJIEKTPOHHass 000JI0uka aroma, S-, P-, O-aTOMHBIE OpOUTAIM, OCHOBHOE H
BO30Y)KJIEHHOE COCTOSIHMSI aTOoMa, TUOpUIM3aIis aTOMHBIX OpOuTaneil, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTh, CTENEHb  OKUCJIEHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, HWOHHAsA, MeETAJUIMYECKas, BOJIOPOIHAs),
KpUCTaJUIMYECKass pPEIIETKAa, XUMHUYECKash pPeEakuus, pacTBOpP, DIECKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJEKTPOJUTHUYECKAsT JUCCOLMALIUSA, CTEINEHb JUCCOLMALINM,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XAMHUYECKON PEAKIINHU, CKOPOCTh XUMUYECKON PEAKIIMU, XUMUUECKOE PaBHOBECHUC;
TEOPUU U 3aKOHBI (TEOPUS AICKTPOJUTHUUYECKON TUCCOLUALMH, TEPUOAUYECCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPALIECHUS SJHEPTUM NPU XUMUYECKUX PEAKIUAX, 3aKOH ITOCTOSHCTBA COCTAaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN SI3bIK
XWMHWH, MUPOBO33PECHUECKHUE 3HAHUS, JIEKAI[ME B OCHOBE MOHUMAHUS IPUYUHHOCTH
Y CUCTEMHOCTH XUMHUUYECKUX SIBJIECHUM; COBPEMEHHBIE MPEJICTABICHUS O CTPOCHUNU
BEIIECTBA HA ATOMHOM, HOHHO-MOJEKYJISIPHOM M HAJIMOJIEKYJSIPHOM YPOBHSX;
MPEJICTABJICHUSI O MEXaHU3MaxX XUMHUYECKHX PEAKLUM, TEPMOJWHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSAX HMX MNPOTEKaHUA, O XUMHUYECKOM pPaBHOBECHUH,
pacTBopax M AMCHEPCHBIX CUCTEeMax; (haKTOJOTHMYECKUE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM MCIIOJIh30BAHUM BAXXKHEHIIINX HEOPTAaHUIECKUX
BCIIECTB B OBITY M MPAKTUYECKOW MACATEIBHOCTH YEJIOBEKa, OOIMIMX HAyYHBIX
MPUHIUIIAX XUMUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHbIC MPU3HAKU TTOHSTHM,
YCTaHABJIMBATh WX B3aMMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHSITUA MPU
ONMCAHUY HEOPTraHMYECKUX BEIIECTB U UX MPEBPALICHUM;



C()OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BATH XMMMUYECKYK) CHMBOJIUKY IS
cocTaBieHUs (GOpMyJl BEUIECTB M  YpPaBHEHUHl  XMMHUYECKUX pEakLui,
cuctematuieckytro HoMeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
BEILIECTB;

Cc()OPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAJIEHTHOCTh U CTEIEHb OKUCIICHUS
XMMHUYECKUX JJIEMEHTOB B COCIUHEHMSIX, BUJ XMMHUYECKON CBSI3U (KOBaJIEHTHa,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pEmETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOM CBSI3M W THUNA KPUCTALIMYECKON pemeETKkr, OOMEHHBIA U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

c(OpPMHPOBAHHOCTh YMEHUI: KJIACCU(DUIIMPOBATH: HEOPraHMUYECKUE BEIIECTBA
110 UX COCTAaBY, XUMUYECKUE PEAKLMHU MO PA3IMYHBIM MPU3HAKAM (UHCIIy U COCTABY
pearupyomux BeUlecTB, TEIJIOBOMY 3(PQEKTy peakiu, U3MEHEHHIO CTEHeHen
OKHCJIEHUSI JJIEMEHTOB, OOpaTMMOCTH, Y4YacTHIO KaTajgu3zaTopa U JApyrue);
CaMOCTOSITEJIbHO BbIOMpaTh OCHOBAHHUS M KPUTEPUM s KJIacCU(PUKAIIU
M3Yy4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpPMHPOBAHHOCTh YMEHHMS PACKPBIBATh CMBICI NEPUOINYECKOTO 3akoHa J1.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX DJJIEMEHTOB IEPBOTO—YETBEPTOrO MEPHOJIOB
[Tepuomnueckoit  cucremsl .M.  MeHneneeBa, uWCOONb3ys  MOHSTHUSA
«IHEPTeTHYCCKHE YPOBHH», «IHEPTETHUYCCKHE MOMYPOBHW», «S-, P-, d-aTOMHbIC
opOUTanm», «OCHOBHOE U BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHS] CBOWCTB XMMHYECKUX HJIIEMEHTOB U HX
coeuHeHnd 1o nepuogaM u rpynnaMm Ilepuomnueckoit cucremsr [ H.
MeHeneeBa, BaAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUS UX
AIEKTPOHHBIX 000JIOUCK;

c(OPMUPOBAHHOCTh ~YMEHHN: XapakTepus3oBaTh (OMUCHIBATH) OOIIME
XMMHYECKME  CBOMCTBA  BEIIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILLIECTBOBAHHE TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKUMH BELIECTBAMHU C
IIOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINM;

C(OPMUPOBAHHOCTh ~YMEHHUS PACKpPbIBATh CYUIHOCTb: OKHCJIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKLMA MOCPEICTBOM COCTABJICHHS 3JEKTPOHHOIrO OanaHca
ATUX peakIui; peakiMii MOHHOrO OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKpAIIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUMd  TUAPOJIM3a;  pEeaKkUui
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIIFOMHUHHUS);



cOPMHUPOBAHHOCTh YMEHHUSA OOBSCHATH 3aKOHOMEPHOCTU MPOTEKAHMS
XUMUYECKUX PEaKIUU C YYETOM HX SHEPreTUYECKUX XapaKTEPHUCTHK, XapakTep
U3MEHEHUSI CKOPOCTH XHMHYECKOM pEaKUUMu B 3aBHCHUMOCTH OT pPa3IMYHBIX
(bakTOpOB, a TaKKe XapaKTep CMEIIEHUS XUMHUUECKOTO PaBHOBECHS TO/] BIUSHHEM
BHEIIHUX Bo3jecTeuil (mpuniui Jle [larense);

chOpPMHPOBAHHOCTh YMEHUSI XapaKTEpPU30BaTh XUMHUYECKUE PpEaKIIHH,
JeXallue B OCHOBE MPOMBIIUIEHHOTO MOJYYEHUS CEPHOW KHUCIOTHI, aMMHAKa,
oOIMe Hay4yHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; ILEIECO00PA3HOCTD
IPUMEHEHHSI HEOPTraHMYECKUX BEIIECTB B MPOMBIIIICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

C()OPMUPOBAHHOCTb BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUA SIBJICHUI NpUpOAbl — HAOIOJECHHE, W3MEPEHHE, MOJECIUPOBAHUE,
HKCIIEPUMEHT (peaslbHbI U MBICJICHHBIN ), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS NPUMEHSTh 3TH 3HAHMS ITPU SKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILECTB
U Uil OOBSICHEHHS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

c(OpMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aUMOCBSI3b XMMUYECKHUX 3HAHUU C
MNOHATUSMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIS
0o0s1ee OCO3HAHHOTO IOHUMaHUs MaTepUaIbHOIO €AMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHI: C HCHOJb30BAHUEM
MOHATUH «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJISIpPHAS KOHLIEHTPALIU»;
Macchl BEUIECTBA MM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO M3 YYaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro s¢dexra
pEeaklnK; 3HAYECHHUsS BOJOPOJHOIO IOKA3aTelsl pacTBOPOB KHUCIOT M LIEJNOYEHR C
U3BECTHOM CTEMEeHbI0 JUCCOLMaluu; Macchl (00bEMa, KOJIMYecTBa BEIIECTBA)
MPOJYKTa PEAKIUH, €CIM OJHO M3 UCXOJHBIX BEIIECTB JAAaHO B BHJIE PACTBOpA C
OTpeIeIEHHOW MacCOBOM JI0JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT IpUMECH); 10JIM BbIX0/1a MPOAYKTA Peakui; 00bEMHBIX OTHOIIEHU T'a30B;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MPOBEJACHHWE  pEakluid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONpPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAMKATOPOB, H3yYEHHE BIMSAHUS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, pelieHHe
DKCIIEPUMEHTAJIBHBIX 3ada4 no Temam «Metaimey u  «Hemerammsy) ¢
COOJII0/IEHNEM TpaBUil 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
o0opyaoBaHueM, GOpMYyJIUPOBATH LEb UCCIEIOBAHUS, IPEICTABIATH B pa3IMYHON
dbopme  pe3ynbTaThl  JKCHEPUMEHTa, AaHAJIU3UpOBaTh W  OLIEHMBATh  HX
JIOCTOBEPHOCT;



c(hOpMUPOBAHHOCTh YMEHHI: COOTIOJATh MPaBUIIA MOJb30BAHUS XUMUYECKON
Mocy/Iol M JabopaTOpHBIM O0OpyJAOBaHHWEM, OOpalleHHus C BelIeCTBaMH B
COOTBETCTBHM C HHCTPYKIUSIMU IO BBINOJHEHUIO JTa0OPAaTOPHBIX XUMHYECKUX
OTIBITOB, DKOJIOTMYECKH I€JIECO00pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESITEILHOCTH B IEJISX COXPAHEHUSI CBOETO 37I0POBbSI, OKPY’KAIOIIEH MPUPOIHOU
Cpeabl W JOCTHXKEHUA €€ YCTOMYMBOIO Pa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHUYECKOTO JICUCTBUSI HA KMBBIC OPTaHU3MbI ONpPEACIEHHBIX HEOPraHUYECKUX
BEILIECTB, MOHUMAas cMbIca noka3arens I1JIK;

c(hOpPMHPOBAHHOCTh YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN ITOUCK
XUMHYECKOW MH(MOpPMAILIMK B Pa3IMUYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4dHas
JuTepaTypa, cpeacTBa MaccoBoi nHpopManuu, UHTEpHET U Apyrue), KPUTHICCKH
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, epepadaThiBaTh €€ U UCIOIL30BaTh B
COOTBETCTBHH C IMOCTABJIECHHON y4eOHOM 3a/1aueil.
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4.1 AMUHBI. AMUHOKHCIIOTHL. benku

Hroro no pazneny

Paspnen 5. BeicokoMoJIeKy A pHbIE COeIUHEHUS

5.1 BbIcOKOMOEKYISIpHBIE COEMHEHMS

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

11

21

41

12

12

102

bubnunoreka LIOK
https://m.edsoo0.ru/d69df65
0

bubnunorexa LIOK
https://m.edsoo.ru/d69df65
0

bubmuorexa [IOK
https://m.edsoo.ru/d69df65
0

bubanoreka LIOK
https://m.edsoo.ru/d69df65
0

bu6anoreka LIOK
https://m.edsoo.ru/d69df65
0



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KJIACC

HanmeHnoBaHue pa3ae/ioB U TeM
Ne i/
NporpamMmbl

Pa3znea 1. Teoperuueckue 0CHOBBI XUMHH

Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u [lepronnueckas cucTeMa XUMHYECKUX
anemenToB 1. . Menaeneena

12 Crpoenue Bemectsa. MHOroo6pasue
' BEILIECTB

1.3 XUMHYECKUE PEeaKIuu

Hroro no pazneny

Pa3nea 2. Heoprann4yeckasi Xumust

2.1 Hemeramnl

2.2 MeTtamisl

Hroro no pazneny

Paznen 3. XumMud 4 JKM3HL

KoauuecTBO 4acoB

Bcero

11

19

39

31

23

54

KonTpoabHbI
e padoThbI

IIpakTnyeckn
e padoThbl

DJIEeKTPOHHbBIE

(uudpossbre)
oOpa3oBaTeJibHbIE

pecypchbl

bubnuorexa [IOK
https://m.edsoo.ru/2dd57f2
4

bubnuorexa [IOK
https://m.edsoo.ru/2dd57f2
4

bu6nuorexa [IOK
https://m.edsoo.ru/2dd57f2
4

bu6anoreka LIOK
https://m.edsoo.ru/2dd57f2
4

but6mmorexa [IOK
https://m.edsoo.ru/2dd57f2
4



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

MeToapl MO3HAHUS B XUMUHU. XUMHUA U

3.1
KHU3Hb

Uroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102

bubnunoreka LIOK
https://m.edsoo.ru/2dd57f2
4



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

[Ipeamer u 3HaueHue
OpraHN4YeCKON XUMHH,
IIPE/ICTAaBICHUE O
MHOT000pa3uH OPraHnIECKUX
COCIMHEHU I

DNEeKTPOHHOE CTPOCHHUE
aToma yryiepoja (OCHOBHOE U
BO30YKIEHHOE COCTOSTHUS).
BanenTHbIE BO3MOXHOCTH
aToma yriepojaa

Xumuyeckas CBs3b B
OpPTraHUYECKUX COCTUHECHUSIX.
MexaHu3msbl 00pa3zoBaHUs
KOBaJEHTHOH CBS3H, CITOCOOLI
pa3pbiBa CBA3EH

Teopus crpoenus

OpPTraHUYECKUX COCTMHECHUN A.

M. bytieposa

Buael nzomepun:
CTPYKTYypHas,
MIPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3 (DHEKTH B

KoaudecTBO 9acoB

Bcero

KoHTpoJbHBI
e padoThl

[MpakTnyeckn
e padoTsl

Jara
H3y4YeHHn
s

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesibHbIe pecypchl

bubnuorexa [JOK
https://m.edso00.ru/3686e6f5

bubmuorexa [IOK
https://m.edsoo.ru/Oce6fd4c

bu6nuorexa [IOK
https://m.edso00.ru/8d39f5c8

bubnmnotexa LIOK
https://m.edso0.ru/9e595ch8

bu6nunorexa LIOK
https://m.edsoo.ru/b0e61661



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

10

11

12

MOJIEKYJIaX OPraHUYECKUX
COE€IUHEHUN

[IpencraBnenue o
KJIacCU(PUKALINH U
CHCTEMAaTHYCCKas
nomenkiarypa (IUPAC)
OpraHUYECKUX BEIIECTB

Knaccudukanms peakiuii B
OpPraHUYECKON XMMHUH

CucreMatusanus u

000011IeHNE 3HAHUH I10 TEME

AJIKaHBI: TOMOJIOTHYECKUI
psia, obmas popmyia,

HOMCHKIJIaTypa U U30MCpHUs,

QJICKTPOHHOC U

MMPOCTPAHCTBCHHOC CTPOCHUC

MOJICKYII

q)I/ISI/I‘IGCKI/IC U XUMHUYCCKUC
CBOMCTBA aJIKAaHOB

HaxoxneHnue ankaHoB B
npupoje. Criocoosl
MOJIYUYCHHUA U IPUMCHCHUC
AJIKaHOB

[{ukmoankaHbl: 00IIast
¢dbopMyIa, HOMEHKIIaTypa U
n3oMepusi, 0COOCHHOCTH
CTPOCHUA U XUMHUUYCCKHUX

but6mmoreka [IOK
https://m.edsoo.ru/c212dd21

bubnuoreka [IOK
https://m.edsoo.ru/ba5706aa

bubnunoreka LIOK
https://m.edsoo.ru/87a37cab

bu6anoreka IIOK
https://m.eds00.ru/25a14636

bu6anoreka LIOK
https://m.edsoo.ru/3137711c

bubnmnorexa LIOK
https://m.edsoo.ru/259b0a5b

bubnunorexa LIOK
https://m.edso0.ru/156730d2



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

13

14

15

16

17

18

CBOWCTB, CITIOCOOBI MOJTy4EHUS
U IPUMCHEHUE

Pemenue pacu€THbIX 3a1a4 HA
oTmpeIeIICHUE MOJICKYIITPHOM
(hOpMyIIbI OPraHUIECKOTO
BCIIECTBA I10 MACCOBBLIM
JIOJISIM aTOMOB 3JICMEHTOB,
BXOJSIINUX B €0 COCTaB.
CucremMaru3anys u
000011IeHNE 3HAHUH I10 TEME
AJKEHBI: TOMOJIOTHYSCKHI
psia, obmas popmyia,
HOMEHKJIaTypa, SJIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII.
CtpyKkTypHast ¥ IUC-TPaHC-
M30MepUs aJIKEHOB
dusnueckne U XUMUYECCKHE
CBONCTBA ankeHoB. [IpaBuiio
MapkoBHHKOBa

CrniocoOsl mostyueHus u

IMPUMEHCHUC aJIKCHOB

IIpakTuyeckas padora Ne 1 o
teme "[lonyuenue sTriieHa U
W3y4YEHHUE €ro CBOMCTB"

Pemenne pacu€THbIX 3a1a4 Ha
OIIpEEIIEHUE MOJIEKYIAPHOU

but6mmoreka [IOK
https://m.edsoo.ru/bf84d8eb

bubnunoreka LIOK
https://m.edsoo.ru/273b0ale

bu6anoreka IIOK
https://m.edso0.ru/21069ccd

bubnmorexa LIOK
https://m.edso0.ru/665dc058

bu6nunorexa LIOK
https://m.edso0.ru/0941eed8

but6mmorekxa [IOK
https://m.edsoo.ru/e9ea9921



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921

19

20

21

22

23

24

25

26

27

(hOpMyIIBI OPraHUIECKOTO
BEIIIECTBA

AJKaueHBI: CONPsKEHHEBIE,
U30JIMPOBaHHEIE,
KyMYJIUDOBAHHBIE.
OcoOeHHOCTH HIIEKTPOHHOTO
CTPOCHHUS

XUMUUYeCKre CBOMCTBA
COHpH)KéHHBIX JUCHOB

CriocoObl mostyueHus u
NPUMEHEHHE aJIKaJINeHOB

AJIKVUHBI: TOMOJIOTUYECKHUI
psia, obmas popmyia,
HOMEHKJIaTypa, HIEKTPOHHOE
Y IIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII,
(bu3nueckue cBOcTBa
XHUMUYECKUE CBOKCTBA
AIKWHOB

KauecTBenHbie peakinu Ha
TPOMHYIO CBSI3b

CriocoObI ostyueHust u
MIPUMEHEHUE aJTKUHOB
Pemenue 3agad: pacu€rsl mo
YPaBHEHUIO XUMUYECKOMN
peaku

CucremaTtuzanus u
0000111eHIe 3HaHU 110 TeMe

but6mmoreka [IOK
https://m.edso00.ru/04298c0a

bubnuoreka [IOK
https://m.edsoo.ru/e561253d

bubnunoreka LIOK
https://m.edsoo.ru/1aa81660

bu6anoreka IIOK
https://m.edsoo.ru/68b6cc4c

bu6anoreka LIOK
https://m.eds00.ru/23493a93

bubnmorexa LIOK
https://m.edsoo.ru/7b1c48da

but6mmorekxa [IOK
https://m.edsoo.ru/a6f9alea

but6mmorekxa [IOK
https://m.edsoo.ru/5db8e526



https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526

28

29

30

31

32

33

34

35

ApEeHBI: TOMOJIOTUYECKUN PSI,
obmast popmyrna,
HOMEHKJIAaTypa. JJIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJI Oe€H30J1a 1
TONyoJIa, UX (U3UIECKUE
CBOMCTBa

XHUMHUYECKHUE CBOMCTBA
apPEHOB: PEaKIIUU 3aMEIICHUS

XuMHYeCcKre CBOMCTBA
apeHOB: pPeaKIuu
MIPUCOCIMHCHHUSI, OKUCIICHHE
rOMOJIOT'0B OEH30J1a

Oco0eHHOCTH XUMHYECKUX
CBOWCTB CTHpOJIa

Pemenne pacu€THeIX 3a1a4 Ha
OIIpEAEIIEHUE MOJIEKYIIIPHON
(bopMyIIBl OPraHNYECcKOro
BELIECTBA

CriocoObl nostyueHust u
NpPUMEHEHHE apeHOB

I'eneTnveckas CBSI3b MEKIY
pa3IUYHBIMU KJIacCaMu
YTJIEBOJIOPOIOB

Pacuétel 10 ypaBHEHUAM
XUMHYECKUX PEAKIIUH.
Cucremaru3anus u
00001IIcHHE 3HAHHH 110 TEME

bubnunorexa LIOK
https://m.edsoo.ru/a92a7094

bubnunoreka LIOK
https://m.edsoo.ru/a44alaed

bubmuoreka [{OK
https://m.edsoo.ru/a44alaed

bubmuoreka [{OK
https://m.edsoo.ru/d5018a54

bubnmorexa LIOK
https://m.edsoo.ru/53461a2c

bu6anoreka IIOK
https://m.edsoo.ru/6f717d09



https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09

36

37

38

39

40

41

42

43

44

IIpuponnsii ras. [lomytHeie
HE(TSHBIE ra3bl

KaMeHHbIi yroyib 1 IpOayKThI
€ro nepepadoTKu

Hed1s 1 ciocoOsl e€
nepepabotku. [Ipumenenune
IPOJIyKTOB MEPEpadbOTKH
HeTH

['eHeTnveckast CBA3b MEKITY
pa3IUYHBIME KIacCaMU
YIJIEBOJIOPOJIOB
l"aslorenonpoun3BoHbIE
YTJIEBOJIOPOAOB: SIEKTPOHHOE
CTPOCHUE; pEaKIIH
3aMeIleHNs TaJIoTeHa

JeiicTBue 1ienouei Ha
TaJIOTEeHIIPOU3BOIHBIC.
BzaumoneiicTBue
JUTAIOTCHAJIKAHOB C MarHUEM
Y IHUHKOM

Cucremaruzanus u
00001IeHE 3HAHUHN 10
pazaeny "YrieBogopoasr"
KonTponbHas pabota mo Teme
"VrneBonopoasr"
[IpenenbHbIE OJHOATOMHBIE
CHUPTHL: TOMOJIOTHUECKHUI
psa, obmas dpopmyina,

but6mmoreka [IOK
https://m.edso0.ru/69b3398b

bubnunoreka LIOK
https://m.edsoo.ru/21f9de78

bubnunoreka LIOK
https://m.edsoo.ru/82b4d759

bubnunorexa LIOK
https://m.edso0.ru/20e89f22

bubnunorexa LIOK
https://m.edso0.ru/95¢9e298

bubanoreka LJOK
https://m.edsoo.ru/df04c5cd



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd

45

46

47

48

49

50

51

52

CTPOEHHE MOJIEKYI,
M30MepHsi, HOMEHKJIATypa,
knaccupukanus, pusnyeckue
CBOMICTBA

XUMHUYECKUE CBOUCTBA
MpeACNIbHBIX OJTHOATOMHBIX
CIIUPTOB

CriocoObl nostyyeHust u
IIPUMEHEHHE OJTHOATOMHBIX
CIIUPTOB

IIpocTeie 3¢upsi:
HOMEHKJIATYypa ¥ U30MepHus,
0COOEHHOCTH (PU3UYECKUX H
XHMHYECKHUX CBOMCTB

MHOroaToMHbI€ CIIUPTHI:
STUJICHIJIMKOJb U TIMLEPHH,
ux (uznyeckue u
XMMHYECKHE CBOWCTBA

CrniocoOsl mostyueHus u
MPUMEHEHHE MHOTOATOMHBIX
CIUPTOB

DeHOJI: CTPOCHUE MOJIEKYIIBI,
¢u3nueckre cBOMCTBa.
TokcuuHOCTH PeHOIa
XUMHUYECKUE CBOMCTBA
(dbenomna

CriocoOblI nostyueHust u
npUMeHeHue peHona

bu6nmoreka [IOK
https://m.edsoo.ru/26ee34fe

bubnunoreka LIOK

https://m.eds00.ru/48410000000000

0

bubnunoreka LIOK
https://m.edsoo.ru/c2c788bh2

bubmnoreka IIOK
https://m.edsoo.ru/ee4d84aa

bubmnoreka IIOK
https://m.edsoo.ru/d12e567d

bu6nunorexa LIOK
https://m.edsoo.ru/2ce726f8

bubnunorexa LIOK
https://m.edso0.ru/037ca5f9

bubanoreka IJOK
https://m.edsoo.ru/c77ddf4c



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c

53

54

55

56

57

58

59

60

[TpakTuyeckas padora Ne 2.
Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4
o Teme "CrupTsl U HeHOTBI"

CucreMaTusanus u
000011IeHNE 3HAHUN 110 TEME

AJbIEruabl ¥ KETOHBI:
AJIEKTPOHHOE CTPOECHHUE
KapOOHUIILHOM IPYIIIIbI;
TOMOJIOTHYCCKUEC pHI[I)I,
obmrast popmyria, U30MEpHs U
HOMEHKJIaTypa

AJbIEruabl ¥ KETOHBI:
(busnveckre CBOMCTBA;
peakuuu MpUCOETUHEHUS

Peaknun oxkuciaeHus u
KauCCTBCHHLIC pCAKIIUU
AJIbACTUI0OB U KETOHOB

CriocoOsl nostyueHust
aJIbJIETUI0B U KETOHOB

OIHOOCHOBHBIE MPEIETbHBIC
KapOOHOBBIE KHCIIOTHI,
0COOEHHOCTH CTPOCHHUS UX
MOJIEKYJT

W3omepust 1 HOMEHKIIATypa
KapOOHOBBIX KHCIIOT, UX
(u3uvecKue CBONCTBA

bubnunoreka LIOK
https://m.edsoo.ru/fd0ced09

but6mmoreka [IOK
https://m.edso0.ru/1810cb9b

bubmuoreka [{OK
https://m.edsoo.ru/b139beaa

bubnuoreka [{OK
https://m.edso0.ru/c887425c¢

bu6anoreka IIOK
https://m.edsoo.ru/a393baa9

bu6anoreka LIOK
https://m.edsoo.ru/520d1c51

bu6nunorexa LIOK
https://m.edsoo.ru/fec0b113

bu6nunorexa LIOK
https://m.edso0.ru/700cc87b



https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b

61

62

63

64

65

66

67

68

XHUMHUYECKHE CBOMCTBA
MpeAeNIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

OcoOeHHOCTH CBOMCTB
MYpPAaBbUHOH KHCIIOTBHI.
MHoroo0pasue kapOOHOBBIX
KHCJIOT

Oco0eHHOCTH CBOMCTB:
HenpeaeIbHbIX U
apoMaTHYeCKUX KapOOHOBBIX,
JTMKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX
kucior. IIpencraBurenn
BBICIINX KapOOHOBBIX KHCIIOT

[TonsiTHE O MPON3BOIHBIX
KapOOHOBBIX KUCIIOT

CriocoObl nostyueHust u
NpUMEHEHHE KapOOHOBBIX
KHCJIOT

CrnoxxHbie 3GupBhL:
TOMOJIOTHUYECKUH Psiji, o0IIIast
dbopMmyna, nzomepus u
HOMEHKJIaTypa

OU3NYECKUE U XUMUYECKUE
CBOMCTBa 3(UpPOB

Pemenue pacu€THpix 3amay:
M0 YPABHEHHUIO XUMHYECKON
peakuuu, Ha ONpeeseHne

but6mmoreka [IOK
https://m.edsoo.ru/40e6e0e9

but6mmoreka [IOK
https://m.edsoo.ru/bb31be71

bubnuoreka [{OK
https://m.eds00.ru/83a08773

bubnmorexa LIOK
https://m.edso0.ru/0d162d9d

bubnmorexa LIOK
https://m.edsoo.ru/7c065c9d

bu6anoreka IIOK
https://m.edsoo.ru/adfffe6d

but6mmorekxa [IOK
https://m.edsoo.ru/ad6b94b2



https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2

69

70

71

72

73

74

75

MOJICKYJISIPHOH (OPMYITBI
OpPraHUYECKOr0 BEIIECTBA
[TpakTnueckas padota Ne 3.
Pewenne
IKCIIEPUMEHTATBHBIX 3314
o Teme "KapOoHoBEIe
KucH0ThL. CliokHbIE YUpHI"

XKupsl: crpoenue,
bu3nuecKre 1 XMMUYECKHE
CBOMCTBa (TUIPOIU3)

Oco0EeHHOCTH CBOMCTB

KHUPOB, COACPIKAIIUX OCTATKH

HEMNpeIeIbHBIX KUPHBIX
kucnoT. JKupsl B mpupoje

MBpi1a Kak COJIA BBICIIIUX
KapOOHOBBIX KUCJIOT, UX
Morolee aeicteue. [onstue
O CHHTETHYECKHX MOIOIIUX
cpenctax (CMC)
I'enetnueckas cBs3b
YIJI€BOIOPOAOB U
KHCIIOPOJICOAEpKAIINX
OpPraHUYECKUX BEIIECTB
Pacuétel no ypaBHEHUAM
XUMHYECKHUX PEAKIIHi

Cucrematusanus 1
000011IeHNE 3HAHUH 10 TEME

but6mmoreka [IOK
https://m.edso0.ru/486671fb

bubmuoreka [{OK
https://m.edsoo.ru/al9c5b98

bubnunoreka LIOK
https://m.edso0.ru/b0331922

bu6anoreka IIOK
https://m.edso00.ru/3c566565

bu6anoreka IIOK
https://m.eds00.ru/56790c96

bu6nunorexa LIOK
https://m.edsoo.ru/f8eaf2eb



https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb

76

77

78

79

80

81

82

83

OOm1ast xapaKTepUCTHKA
YTJIEBO/IOB M KiIacCU(UKanus
yIaeBOJ0B (MOHO-, TU- U
TMOJIMCaXapu/Ibl)
Monocaxapuabl: pusnyeckue
CBOWCTBA U HaXOXCHUE B
IpUpoJIe

IIpuMeneHune TIIIOKO3bI, €€
3HaYEHUE B
KHU3HEEATEIbHOCTH
opranusma

Jlucaxapuipl: caxaposa,
MaJIbTO3a U JIAKTO03a.
Haxosxnenue B mpupoe u
MIPUMEHEHHE TUCAXapUIOB

HOJ'II/ICEIXapI/II[I)IZ CTPOCHHUC
MaKpOMOJICKYII, (1)I/I3I/I‘-ICCKI/Ie
1 XUMHWYCCKHUC CBOI>'ICTB8.,
IMPUMCHCHUC

[TousTue 00 HCKYCCTBCHHBIX
BOJIOKHax

Pemenue pacueTHbIX 3a/1a4 Ha
ompe/ielIeHUE T0TM BbIXOAa
MPOJIYKTa PEaKIUH OT
TEOPETUYECKU BO3ZMOXKHOTO
CucreMaTH3anys u
000011IcHIE 3HAHUH 110
pazgeny

bubnunoreka LIOK
https://m.edsoo.ru/7a9693al

but6mmoreka [IOK
https://m.edsoo.ru/b4bdda2d

bubmuoreka [{OK
https://m.edsoo.ru/5e61122d

bubmuoreka [{OK
https://m.edsoo.ru/eb0384e7

bubnmorexa LIOK
https://m.edsoo.ru/72a04508

bu6anoreka IIOK
https://m.eds00.ru/6216e766

but6mmorekxa [IOK
https://m.edsoo.ru/7fde47ef

bubnunorexa LIOK
https://m.edso00.ru/08d4364c



https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
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KonrponsHas pabora o Teme
"Kucnopoacoaepxkariue
OpraHu4eckue coenHeHus"
AMUHBL: KJTacCUPHUKAIHS,
CTPOCHHE MOJIEKYJI, 001Iast
dbopmyia, nzomepus,
HOMEHKJIaTypa 1 (pu3nuecKue
CBOMCTBA

XUMHUECKUE CBOMCTBA
amn(aTHIecKuX aMHHOB

AHnnuH: CTPOCHHEC aHWJINHA,
0COOEHHOCTH XHUMUYECKUX
CBOMCTB aHHMJIMHA

CrniocoOsl mostyueHus u
IpUMEHEeHHE an(paTHUECKUX
aMHMHOB

AMMHOKHCIOTEL:
HOMEHKJIaTypa U U30Mepus,
(bu3MvecKue CBOMCTRA.
OTtnenbHbIE IPEACTABUTENH 0L
aMHHOKHCIIOT

XnMHyeckre CBOMCTBA
aMHHOKHCIIOT, UX
OMOJIOrMYeCKOe 3HAUCHUE
amuHokucior. CHHTE3 U
THIPOITU3 TIENTHI0B

but6mmoreka [IOK
https://m.edsoo.ru/42c6678e

but6mmoreka [IOK
https://m.edsoo.ru/efa7e6ca

bubmuoreka [{OK
https://m.edsoo.ru/1bc5cf80

bubnunoreka LIOK
https://m.edsoo.ru/39cd21f1

bu6anoreka LIOK
https://m.edsoo.ru/eal38763

bu6anoreka LIOK
https://m.edsoo.ru/d1773e80

but6mmorekxa [IOK
https://m.edsoo.ru/77df705a



https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
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92

93

94

95
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97

benku kak npupoaHsie
MOJIUMEPBI; CTPYKTYPBI
OCIIKOB
XUMU4YeCcKHe CBOMCTBA
OCIIKOB

A3zoTcoaepkalime
TeTEPOIUKINYCCKUE

COCANHCHHMUA. HYKJICI/IHOBBIC
KHUCJIOTBI: COCTaB, CTPOCHUC U

Ouosorn4eckas poJb
[IpakTuueckas padorta Ne 4.
Pemenue
AKCIIEPUMEHTANFHBIX 3a71a4

1o Teme "A3oTcoaeprKaiiue
OpraHu4ecKue coeanHeHus"

ITpakTruueckas padora Ne 5.
Pemenue
SKCIEPUMEHTAJIbHBIX 33724
mo Teme "Pacmo3naBanue

OpTraHUYECKUX COCTUHEHUM"

KonrtponbHas pabora no teme

"A3oTcoaepxaliue

OpraHu4ecKue coeauHeHus"

OCHOBHBIE TTOHSATHS XUMHHI
BBICOKOMOJICKYJIAPHBIX
COE€IMHEHHUI U METOObI UX

CHUHTC3a —II0JIMMEpHU3alna U

IIOJIMKOHACHCAllUA

bub6nmmoreka [IOK
https://m.eds00.ru/429e9899

bu6nuoreka [IOK
https://m.edsoo.ru/6237306d

bubmuoreka [{OK
https://m.edsoo.ru/521d1431

bubnuoreka [{OK
https://m.edsoo.ru/8e3c02d1

bubnmorexa LIOK
https://m.edsoo.ru/bde3fdf6

but6mmorekxa [IOK
https://m.edsoo.ru/ce561bc7

but6mmorekxa [IOK
https://m.edsoo.ru/7aa63ebd



https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd

98

99

100

101

102

[lmactmaccel. YTunusauus u
nepepaboTKa MIacTuka

DJ1acTOMEpbl: HaTypaJbHbIN
CUHTETUYECKUE KayUyKH.
Pe3una

Bonokna: HatypanbHble,
HCKYCCTBEHHBIE,
cuHTternuyeckue. [lomumepsr
CHEIHabHOTO Ha3HAYEHUS

[IpaxTuueckas padora Ne 6.
Pemenue
AKCIICPUMEHTAIIBHBIX 337124
o Teme "Pacno3naBanue
IUIACTMACC 1 BOJOKOH"

O06o01enue u
CUCTEMATH3alMsI U3yYEHHOTO
MaTepuaa 1o Teme
"BbIcOKOMONEKYIISIpHBIE
coequHeHus"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102

but6mmoreka [IOK
https://m.edso0.ru/82242e0f

but6mmoreka [IOK
https://m.edso0.ru/246103ec

bubnunoreka LIOK
https://m.edso00.ru/5963a601

bubnunoreka LIOK
https://m.edsoo.ru/3aebd77a

bu6anoreka IIOK
https://m.edsoo.ru/6a22ble8



https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJIACC

Ne
n/n

Tema ypoka

Atom. CocTaB aTOMHBIX SJIED.
XuMuueckuil aneMeHT. M30Tonsl
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
aTOMOB, KBAHTOBEIC YHCJIa
Kiaccudukanms XuMuaeckux
AIIEMEHTOB (s-, p-, d-, f-a3;1eMenThI)
Pacnipenenenue 35eKTpOHOB 110
aTOMHBIM OpOUTaISIM
DneKTpOHHBIE KOH(UTYpaIUH
ATOMOB PJIEMEHTOB B OCHOBHOM U
BO30YX/IEHHOM COCTOSTHUU

DJEeKTPOHHBIE KOH(PUTypalluy HOHOB.

DNeKTPOOTPUIIATETLHOCTh

[Iepuoanueckuii 3aKOH U
[Iepuonnueckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. .
MenneneeBa, CBsI3b C COBPEMEHHOU
TEOpUEH CTPOCHHSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMHYECKHUX 3JIEMEHTOB U
00pa3yeMbIX UMH MTPOCTHIX U

KoaudecTBO 9acoB

Bcero

KoHTpoabHbI
e padoThbI

IIpakTnyeckn
e padoThbl

Jara
U3YYeHH
|

DJIEeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/59c112ee

bubmuorexa [JOK
https://m.edsoo.ru/b4d9fffa

bubmuorexa [JOK
https://m.edsoo.ru/61294af9

bu6mmoreka [IOK
https://m.edsoo.ru/f5f750fe

bubmuorexa [JOK
https://m.edso00.ru/8149e846

bu6mmoreka [JOK
https://m.edsoo.ru/a0764hb24

bu6mmoreka [JOK
https://m.edso0.ru/16957c01

bu6mmorexa [IOK
https://m.edsoo0.ru/f8468927



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
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12

13

14

15

16

CJIOKHBIX BEIIECTB TI0 TPYIIIaM U
neproam

Cucremaruzanys 1 00001ene
3HAHWH 10 TEME

Bunnl xXuMu4eckou CBSI3H.
MexaHu3Mbl 00pa3oBaHUs
KOBAJIEHTHOM CBsI3U. BogopoaHas
CBA3b. MEXMOJIEKYIISIPHBIE
B3aHMOJICHCTBHS

BaneHTHOCTD U BaJICHTHBIE
BO3MOKHOCTH aToMOB. CBS3b
3JEKTPOHHOU CTPYKTYPbI MOJIEKYJI C
HUX FEOMETPUUYECKUM CTPOCHUEM

[IpencraBneHus 0 KOMIUIEKCHBIX
COEIMHEHMSIX: COCTaB U
HOMEHKJIaTypa

BemectBa MonekyasspHOTo 1
HEMOJIEKYJISIPHOTO CTPOEHHUS. THUIbI
KPpUCTATNIMYCCKUX PCUICTOK U
CBOIMCTBA BEILIECTB

[ToHsiTHE O NUCTIEPCHBIX CUCTEMAX.
[IpencraBnenue 0 KOUIOUIHBIX
pacTBopax

HcTruHHBIE PaCTBOPHI: HACHIIICHHBIE
Y HEHACBIIIEHHBIE, pACTBOPUMOCTb.
Kpucramnoruaparst

CrniocoObl BbIpaKeHUsI KOHLIEHTPAIIIH
pacTBOpOB

bu6mmoreka [IOK
https://m.edsoo.ru/8fad2942

bubmuorexa [JOK
https://m.edsoo.ru/5a8072af

bu6mmorexa [IOK
https://m.edsoo.ru/3d2ca093

bu6mmoreka [IOK
https://m.edsoo.ru/8c66b12a

bu6mmoreka [IOK
https://m.edsoo.ru/e167635b

bu6mmoreka [JOK
https://m.edsoo.ru/da2c70e4

bu6mmoreka [JOK
https://m.edsoo.ru/e9ccdd8d

bu6mmoreka [IOK
https://m.edsoo.ru/328e653a



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
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20

21

22

23

Pemrenune 3a71a4 ¢ HCOIB30BaHUEM
MOHSATHH "MaccoBas HOJII
pacTBOpPEHHOTO BeliecTa',
"MoJigipHas KOHIleHTpauus"

Krnaccudukanus 1 HOMEHKIIATypa
HEOPraHWYECKUX BEILECTB

Cucremaruzanusa 1 0000IIeHnE
3HAHUH 110 TEME

KonTponbHas padoTa no temam
"Crpoenue atoma. [lepuoanueckuii
3aKoH U [leproanyeckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. .
Menpeneena", "CTpoeHue BElIECTBA.
MHoroo6pa3ue BemiecTs"

Knaccudukanus XumMuueckux
peaKunii B HEOPTraHUYECKOU U
OpraHUYeCcKON XUMHH. 3aKOH
COXPAaHEHUS MacChl BELIECTB; 3aKOH
COXPAHEHUS U MPEBPALIECHUS SJHEPTUU
MPU XUMHYECKUX PEAKIUAX

TemnnoBbie 3G HEKTH XUMUYECKUX
peakuuil. TepMoxumuueckue
ypaBHEHHUS

Beruucnenus no ypaBHeHHSIM

XUMHUYCCKUX peaKuHﬁ u
TCPMOXUMHUYCCKUM YPABHCHHUAM

bubmuoreka [JOK
https://m.edsoo.ru/785e0ab4

bu6mmoreka [IOK
https://m.edsoo.ru/bf9e108d

bu6mmorexa [IOK
https://m.edsoo.ru/8d2c6a3a

bu6mmorexa [IOK
https://m.edsoo.ru/70a60aa4

bu6mmoreka [JOK
https://m.edsoo.ru/6335cdd?2

bu6mmorexa [IOK
https://m.edsoo.ru/d1db86da

bubmuorexa [JOK
https://m.edsoo.ru/87b1395
4



https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
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26

27

28

29

30

31

32

CKopocTh XMMHUECKOH peakuuu, eé
3aBUCHUMOCTb OT Pa3JIMYHbIX
(dakropoB. Katanus u kaTanu3atopbl

['oMoreHHbIE U TeTepOreHHbIC
peakiuuu

[IpakTrueckas padorta Ne 1 mo teme
"BnustHue pa3nuvHbIX GaKTOPOB HA
CKOpPOCTh XUMHYECKON peakiuu"

Oo6parumsbie 1 HEOOpaTUMBIE
peaknuu. XMMHUYECKOE PABHOBECHE

[IpakTuueckas pabora Ne 2 o teme
"BnusiHue pa3nuyHbIX GaKTOpOB Ha
10JIO)KEHUE XUMHUECKOT 0
paBHOBecHS"

DAEKTPOIUTHYECKAS AUCCOIUAITHS.
CuiibHBIE U CJTa0bIe DJIEKTPOJIUTHI.
Crenens auccoIyanum

HNonnoe npousseaenue Boasl. Cpena
BOJIHBIX PacTBOPOB. BonopoaubIi
nokazarens (pH) pactBopa

I'maponus coneit. Peakiuu,
MPOTEKAIOIINE B paCTBOPax
3JEKTPOJIUTOB

[TpakTrueckas padota Ne 3 o Teme
"XuUMHUYECKUEe peakiuu B pacTBOpax
AJIEKTPOIUTOB"

bubmuorexa [JOK
https://m.edsoo.ru/1facaldl

bu6mmorexa [IOK
https://m.eds00.ru/30952f9b

bubmuorexa [JOK
https://m.edsoo.ru/3bf34el7

bu6mmoreka [JOK
https://m.edsoo.ru/5f766bdf

bu6mmoreka [JOK
https://m.edso00.ru/3966ca89

bu6mmoreka [IOK
https://m.edsoo.ru/09d5a9bd

bu6mmorexa [IOK
https://m.edsoo.ru/2e3daeb0



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
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OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC
peakunu. BaxHenire OKUCIUTENU U
BOCCTAaHOBUTEIIN

MeTo 3JIeKTPOHHOTO (IJEKTOHHO-
HOHHOT0) OayaHca

DNEeKTPOIN3 PACTBOPOB U PACILIIaBOB
BEIIECTB

Pemenue 3amau Pa3JIMIHBbIX TUIIOB

Pemenue 3amau Pa3JIMYIHBbIX TUIIOB

Cucremaruzanusa 1 0000IIeHnE
3HAHUH 110 TeMe "XHUMHYCCKHE
peakuun"

KonTponbhas padota no teme
"Xumunyeckue peakuuu"

[TonoxeHne HEMETAIOB B
[Tepuonnueckoit cucreme
XUMHUYECKUX djieMeHToR /1. M.
MenneneeBa 1 0COOCHHOCTH
cTpoeHus ux aromoB. Ouznveckue
CBOMCTBA HEMETAJJIOB

Anotponus HEMETaUIOB (Ha
npuMepe Kucaopoaa, cepsl, pochopa
U yTIepoa)

Bogopon: nonyuenue, pusndeckue u
XUMHYECKHE CBOMCTBA. [ uapubl

bu6mmoreka [IOK
https://m.edsoo.ru/5622606
0

bu6mmoreka [IOK
https://m.edsoo.ru/fb691387

bubmuoreka [JOK
https://m.edso0.ru/93fb97d2

bu6mmoreka [IOK
https://m.edsoo.ru/5a859d16
bu6mmorexa [IOK
https://m.edsoo.ru/5afa265d

bu6mmorexa [IOK
https://m.edsoo.ru/c161eb85

bu6mmoreka [IOK
https://m.edsoo.ru/a8a0a930

bu6mmoreka [JOK
https://m.edsoo.ru/8ca2dcad

bu6mmoreka [JOK
https://m.edsoo.ru/ef92c91c

bu6mmoreka [JOK
https://m.edso0.ru/0aa8f613



https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
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["anoreHbl: HaX0XKIEHHE B IPUPOJIE,
CTIOCOOBI OTYYEHUs, PU3NIECKUE U
XMMHYECKHUE CBOMCTBA

l"anorenoBonopoabl. Baxkneiue
KHUCJIOPOJICOACPKAIINE COCTUHEHUS
raJJoreHoB

JlaGopaTopHbIe ¥ IPOMBIIICHHBIS
CHIOCOOBI MOTYYEHHS TaIOTeHOB.
[IpumeHeHue rajoreHoB U ux
COCIMHEHHNH

[Ipaktuueckas pabora Ne 4. Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"T"anorensr"

Kucnopon: naboparopusie u
MIPOMBIIIITIEHHBIE CTIOCOOBI
noJtydeHus, Gpuznueckue u
XUMHUYeckue cBorcta. O30H.
[IpuMeHeHne Kucnopoa u 030Ha

OKCI/I)ILI " IEPOKCUBL

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

Cepa: Hax0KJI€HUE B PUPOJE,
CHOCOOBI MOJTyYEHUS], PUINYECKUE U
XHUMUYECKHE CBOUCTBA

CepoBoaopo, cyab(uabt

bu6mmoreka [IOK
https://m.edso00.ru/4e223795

bu6mmoreka [IOK
https://m.edsoo.ru/6b3255e6

bubmuorexa [JOK
https://m.edsoo.ru/6971aca4

bu6mmorexa [IOK
https://m.edsoo.ru/8b26fecd

bu6mmoreka [IOK
https://m.edsoo.ru/c8abc36a

bu6mmoreka [IOK
https://m.edsoo.ru/5c8816a0

bu6mmoreka [JOK
https://m.edsoo.ru/2b6d8b4
b

bu6mmorexa [IOK
https://m.edsoo.ru/46afael6

bu6mmoreka [IOK
https://m.edsoo.ru/7c875999



https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
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Kucnoponconepsxaiye coemHeHHs
cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KHCJIOTBI

[IpakTrueckas padota Ne 5. Permenue
AKCIEPUMEHTAIIbHBIX 33724 110 TEME
"Cepa u e€ coenuHeHus"

A30T: HaX0XKJICHHUE B TIPUPOJIC,
CHOCcoObI MOTy4YeHUs, PU3NYECKUE U
XHMMHYECKHE CBOMCTBA. AMMMAK,
HUTPH/IBI

Kucnoponcoaepkamiue coeTMHEHUS
azoTta. OcoOEHHOCTH CBOMCTB
A30THOM KHCJIOTEI

[IpuMeHeHue a30T1a U ero
coeiMHeHU. A30THbIe y100peHus
®dochop: HaxOXKIEHHUE B IPUPOJE,
CHOCOOBI OTyUYeHUs], PU3NYECKUE U
XUMHUeckue cBoiictBa. @ocduapl u
bochun

Oxcunsl hocdopa,
dhochopcoaepxkamue KucaoTel. Conu
(hochopHOIT KUCTOTHI

[Tpumenenue dhocdopa u ero
coeauHeHuil. @ochopHbie yIoOopeHHs
[IpakTnueckas padbora Ne 6. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"A30T u pochop u ux coenuHeHHs"

bu6mmoreka [IOK
https://m.edsoo.ru/8cfa2548

bu6mmoreka [IOK
https://m.edsoo.ru/0afb05e4

bubmuorexa [JOK
https://m.edsoo.ru/badd2255

bu6mmorexa [IOK
https://m.edsoo.ru/e2965afe

bu6mmorexa [IOK
https://m.edso00.ru/129f5059

bu6mmoreka [JOK
https://m.edsoo.ru/9a6b43ec

bu6mmoreka [JOK
https://m.edsoo.ru/c7a2d429

bu6mmorexa [IOK
https://m.edso0.ru/a218070a

bu6mmorexa [IOK
https://m.edsoo.ru/8175ac3f



https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f

61

62

63

64

65

66

67

68

69

70

71

VYriepoa: HaX0XACHUE B IIPUPOJE,
JUIOTPOIHBIE MOAU(DUKALINY;

¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA,

IIPUMEHECHUC

Oxcup yrinepona(1l), oxcun
yraepoaa(IV), yroapHas kuciora u
e€ conu

Pemenne 3aaa4 pas3jInuYHbIX TUIIOB

Kpemuuii: Haxox1€H1E B IPUPOJIE,
CHocoObI MOTy4YeHUs], PU3NYECKUE U
XUMHUYECKHE CBOICTBA

Oxcup kpemuusi(I1V), kpemuuenas
KHMCIIOTa, CUJIMKAThI

[IpuMeHeHne KpeMHUS U €T0
coequHennii. CTeKo, ero
MOJIy4Y€HUE, BU/IbI CTEKIIA

Pemenne 3aaa4 pa3jIn4HbIX TUIIOB

Cucremaruzanus u 00001eHue
3HgaHuit mo reme "Hemerauier"

KonTponbHas pabota mo Teme
"Hemerannsr"

AHanu3 pe3yiabTaTOB KOHTPOJIBHOM
paboTHI, KOPPEKITUS OMHNOOK
[TonoxeHnre MeTasioB B
[Iepnonnueckoii cucreme

bubmuoreka [JOK
https://m.edsoo.ru/1eb19f9e

bu6mmoreka [IOK
https://m.edsoo.ru/dba58adf

bubmuorexa [JOK
https://m.edsoo.ru/6029b60
9

bu6mmorexa [IOK
https://m.edsoo.ru/143558ab

bu6mmorexa [IOK
https://m.edsoo.ru/3170e7bl

bu6mmoreka [JOK
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb

bu6mmoreka [JOK
https://m.edsoo.ru/b624f801

bu6mmoreka [JOK
https://m.edsoo.ru/6e864db5

bu6mmorexa [IOK
https://m.edsoo.ru/d0484c76

bu6mmorexa [IOK
https://m.edsoo.ru/2b7e9510

bu6mmoreka [JOK
https://m.eds00.ru/9839c16¢



https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
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XUMHUYCCKUX DJICMCHTOB.
OcobeHHOCTH CTPOCHUS
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJJIOB

OO6mue dpuznyecKkrue CBOMCTBa
MeTaiuioB. [I[puMeHeHne MeTaaioB B 1
OBITY M TEXHUKE

CmnaBsl MetasuioB. Kopposust
METaJJIOB

Pemenue 3amau Pa3JIMIHBbIX TUIIOB 1

DNEeKTPOXUMUYECKUN P
HarnpspKeHui MetauioB. O0mue 1
CHOCOOBI MOTYYEHUS] METAIIIOB

OO6m1ast XxapakTeprUCTUKaA METAIIJIOB
|A-rpynmel [lepronndeckoit cuctemMbl
XUMHUUYECKHUX d1eMeHTOB. Hatpuit u
Kaluii: mony4yeHue, pusndeckue u
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COSAUHEHUN

OO1as xapakTeprcTUKa METaIOB
[HA-rpynnst [lepuoauueckoit

CHCTEMBI XHUMHUUYECKHX 3JICMECHTOB.

Maruuil 1 KaJIbLIUI: MTOJy4YEHHUE, 1
(bU3MYeCcCKre U XUMUYECKHUE CBONCTBA,
MIPUMEHEHHE MPOCTHIX BEMIECTB U MX
COCTMHECHHI

bu6mmoreka [IOK
https://m.edsoo.ru/51dac9d3

bubmuorexa [JOK
https://m.edsoo.ru/42b872e3

bu6mmorexa [IOK
https://m.edsoo.ru/e3de37b6

bu6mmoreka [IOK
https://m.edsoo.ru/94eb377a

bu6mmoreka [IOK
https://m.edsoo.ru/e12c26b3

bu6mmoreka [JOK
https://m.edsoo.ru/7c3e49c0



https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
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JKEcTKOCTh BOABI U CIIOCOOKI €8
yCTpaHEHUS

AoOMUHUI: TIONTydYeHHe, Pu3nueckue
Y XUMHUYECKUE CBOMCTBA,
MIPUMEHEHNE

AMdoTepHbIE CBOMCTBA OKCHIA U
TUIPOKCHUIA ATIOMUHUS,
TUIPOKCOKOMITJIEKCHI aTFOMUHUS, HX
MIPUMEHEHNE

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

[IpaxTnueckas padora Ne 7. Pemenue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
"MeTaJiibl IJIaBHBIX OArpynmn"

OO11ast xapakTepUCTHKa METaJJIOB
no0ouHbIX noarpymn (b-rpymm)
[Tepuonnueckoit CUCTEMBI
XUMHAYECKHUX JIEMEHTOB

dusznyeckre U XMMHUYECKHE CBOMCTBA
Xpoma U €ro COGHHHGHHﬁ, ux
IMPUMCHCHUC

Baxwnerime coeTMHEHU MapraHiia.
[Iepmanranar kanus, ero
OKHCIIHUTEIbHBIC CBOMCTBA

du3nyeckre 1 XUMHUUECKHE CBOIICTBA
JKeJe3a U ero COeIMHEHHH.
[TonydyeHue 1 NpUMEHEHNE CILIABOB
xKesesa

bu6mmoreka [IOK
https://m.edsoo.ru/c74bfae9

bu6mmoreka [IOK
https://m.edsoo.ru/0e79h266

bubmuorexa [JOK
https://m.edsoo.ru/5d12d31
8

bubmuorexa [JOK
https://m.edsoo.ru/27a4af43

bu6mmoreka [IOK
https://m.edso00.ru/610d743
1

bu6mmoreka [JOK
https://m.edsoo.ru/9911bef3

bu6mmoreka [IOK
https://m.edso0o.ru/039d69c8

bu6mmorexa [IOK
https://m.edsoo.ru/1b7f8741



https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
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dusnueckue U XUMUISCKUE CBOMCTBA
MEIU U €€ COeINHCHUM, UX
MIPUMEHEHUE

dusndyeckne ¥ XMMHUUIECKHE CBOMCTBA
IIMHKA ¥ €T0 COCAUHCHUM, NX
npuMeHeHue. [ MIpoKCOKOMIUIEKChI
LIMHKA

[IpakTuueckas pabora Ne 8. Pemenue
AKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe
"MeTaiiibl TOOOYHBIX OArpyHH"”

Pemenue 3amau Pa3JIMYIHBbIX TUIIOB

O00011IeHIE U CUCTEMATU3AIUS
M3YYEHHOTO MaTepuaa 1o TeMe
"Metasuibr"

KonTponbHas pabota mo Teme
"Mertamuibr"

AHanu3 pe3ynbTaToB KOHTPOJIBHOM
paboTHI, KOPPEKITUS OMINOOK

Ponb xumMum B obecrieueHNH
YCTOWYUBOIO pa3BUTHUSA
yenoBeuecTBa. [IoHATHE 0 HAYUHBIX
METOJIaX MCCIIECIOBAaHUS BEIIECTB

HayuHble IpUHIMIIBI OpraHU3aIIH
XMMHUYECKOTO IIPOU3BO/ICTBA.
[TpomblnIeHHBIE CITOCOObI
MOJIy4EHUsl BaXKHEUIIINX BEIIECTB

bu6mmoreka [IOK
https://m.edso0.ru/2bc0f954

bu6mmoreka [IOK
https://m.edsoo.ru/b1f2beal

bubmuorexa [JOK
https://m.edsoo.ru/a6e352ea

bubmuorexa [JOK
https://m.edsoo.ru/a8b83d83

bubmuorexa [JOK
https://m.edsoo.ru/e91fe975

bu6mmoreka [IOK
https://m.edsoo.ru/83f63ea3

bu6mmoreka [JOK
https://m.edsoo.ru/9ebff2fd

bu6mmoreka [JOK
https://m.eds00.ru/080fel1f0

bubnmnoreka [JOK
https://m.edsoo.ru/2e45a44f



https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
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XUMHUYECKOE 3arpsAI3HEHUE
OKpY>Karollel Cpeibl U €ro
IIOCJIEACTBUS

XUMHS U 310POBbE YEIIOBEKA.
JlexapcTBEHHBIE CpPECTBA

Xumus nuiy. Pojis XuMuu B
oOecrieueHnH MUIIEBON
0€e30MacHOCTH

Kocmernueckue u napdromepHbie
cpeacTBa. beiToBas xumMus

XHMHS B CTPOUTEIBCTBE.
Baxneiimne cTpouTeNbHbIE U
KOHCTPYKUMOHHBIE MATEPHAJIbI
XUMHS B CEIIbCKOM XO3SMUCTBE.
Oprannueckue 1 MUHEPAJIbHbBIE
yaoOpeHust

CucreMaru3anus u 0000IIeHHE
3HAHUMU T10 TeMe

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

bu6mmoreka [IOK
https://m.edso00.ru/9f11bf51

bu6mmoreka [IOK
https://m.edsoo.ru/a6552721

bubmuorexa [JOK
https://m.edsoo.ru/1f7b5bd2

bu6mmorexa [IOK
https://m.edsoo.ru/da42d5a9

bubmuorexa [JOK
https://m.edsoo.ru/61e69003

bu6mmoreka [JOK
https://m.edsoo.ru/fd39587d

bu6mmoreka [IOK
https://m.edsoo.ru/db979c70



https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus 10 knacce. - Pynzutuc I'.E., ®enpaman .1

Xumma 11 knacc. - Pyasutuc I.E., denbgmax O.I.

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

https://bit.mob-edu.ru

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://bit.mob-edu.ru






