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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUHU Ha YPOBHE CpeIHETO oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
benepaibHOM 00pa3zoBaTENLHOM MporpamMmsbl cpeanero ooimero oopazopanus(DOIL
COO), npencraBieHHbix B denepanbHOM TOCYIapCTBEHHOM 0O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu mnpenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opranm3auusx Poccuiickori  ®enepanuu,
peanu3yronmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3sutusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
rona» (Pacnopsixenue IIpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YriayOJIEHHOTO HW3Y4YEHMs] 3aHMMAET Ba)XKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
W3yyenue mpeamera, pealmzyeMoe B YCIOBUAX U PEepeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0Ie00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIbI, HEOOXOIUMYIO JJIst
aJanTalid UX K ObICTPO MEHSIOUIUMCS YCJIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
MPOJIOJDKEHU OOy4YeHUs B OpraHHu3anusix mnpodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpaMme 1o XMMHM Ha3Hay€HHE NpeaMeTa «XHUMHUS» IOJTydaeT
NoApOOHYI0O  HHTEPIpPETallMi0 B  COOTBETCTBUM C  OCHOBOMOJIATAOIIUMU
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH L€, ColepKaHus,
pe3ynbTaToB OOyYeHUS] M TpeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHIEMbIE MPOrPAMMON IO
XUMUHU (QYHKIIHH:

e HH(QOPMALMOHHO-METOJUYECKAsA, peaau3alus KOTOpoW oOecrneynBaeT
MOJIyYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIeH CcTpaTeruu
oOy4YeHMsI, BOCTIUTAHUS U PA3BUTHS 00YJArONTUXCsl CPEICTBAMH TIPEIMETA,
M3y4aeMoro B paMKaxX KOHKPETHOIO Mpoduis;

e OpraHu3alMOHHO-TUTAHUPYIOIIIas, KOTopas npeaycMaTpuBaeT
OTpeieJICHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS W TOCJIEAOBATEIHLHOCTH
U3y4deHHUs y4eOHOro maTepualia, KOJUYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJEPIKATEIBHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JIOCTHXKEHHM OOydYaromuxcs B
paMKax HTOrOoBOM arrectaliud B (OpME €IMHOrO0 TOCYJIapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJIEHHOTO N3YUCHUS XUMUH:

e YCTAHABJIMBAECT MHBAPUAHTHOE MPEAMETHOE COJEpKaHUE, 0053aTeIbHOE
JUISL W3Y4YEHUs B paMKaX OTIENbHBIX Mpoduiaei, mnperycMaTpruBaeT



pacnpeneseHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
COJIEP>KaTEIbHBIM JIMHUSAM/pa3ziesiaM Kypca;

o 1aéT mpuMeEpHOE pacrpeesieHue yueOHOro BpeMEHHU, PeKOMEHIyeMOT O IS
W3YUYEHHUS OTIIEIBbHBIX TEM;

e IMpeUiaraeT NPUMEPHYIO TMOCIEIOBATEIBHOCTh H3Y4YEHUS Yy4eOHOTO
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e N1aéT METOJMYECKYIO MHTEPIIPETALNIO LEJIEH U 3a/1ad U3YUYEHHUs MpeIMeTa
Ha yrayOJaEéHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTENbHOMN
MPOTPaAMMBI CpEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yue0OHO-IT03HABATENbHBIX  JCHCTBUI  00ydYaromerocss IO OCBOCHUIO
CoJIep KaHus IIPeIMETa.

[lo BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpamMMe MO XUMHH MPEAYCMOTpEHa
IPEEMCTBEHHOCTh € OOY4YE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus. 3a rpejesiaMu YCTaHOBICHHOM MPOrpaMMON 10 XUMUU 00513aTeIbHOM
(MHBapHAHTHOM) COCTAaBISIONICH coaepkaHUs Y4eOHOro mpenMera «XuMUus»
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIONIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs 0O0yUeHHUS.

B cootBercTBUM ¢ KoHUentyaidbHbIMH mnoJiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOlEHHOrO YpOBHEW B cuUCTEME
nuddepeHIMpoBaHHOTO OOYYEHUS Ha YPOBHE CpeJHEro oobmiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Y4YEHHUsl HANpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TAOM MOJyYeHHSI XUMUYECKOTO 00pa30BaHus
B pAaMKax H3y4YEHHUs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XWMHUYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alMAX CPEIHEr0 Npo(hecCHOHATBFHOTO0 00pa30BaHus.
B aroli cBs3u n3ydenue npeamera « XUuMHs») OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
pacuiMpeHre | YriayOJeHHue TEOpEeTUYECKOM U MPAaKTHUYECKOM MOJATOTOBKH
oOy4Jaronnxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOoPMiIb 00yYeHHUs, B TOM YHUCIE C
NEPCIIEKTUBOM  MOCIEAYIOMIEr0 TIOJMYYeHHs XHMHUYECKOro oOpa3oBaHMs B
opranmzanusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannii ®I'OC COO k miaHUpyeMbIM pe3ysibTaTaM OCBOCHHS (enepanbHOU
o0pa3oBaTeabHOI MPOrpaMMBbl CPEIHETO O0IIEro 00pa3oBaHus U3yUEHHUE MpeaMeTa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PELIECHUE 3a]1ay BOCHUTAHUSA U COLMAIBHOTO
pa3BUTHS OO0y4aromuxcs, Ha (OPMUPOBAHHE y HHUX OOIIEHHTEIUICKTYaTbHBIX
YMEHHM, YMEHHUI palOHaIN3alMl y4eOHOTO Tpylna M OOOOIIEHHBIX CIOCOOOB
NEATEIbHOCTH, UMEIOINX MEKIMCUUILUIMHAPHBINA, HAAIPEAMETHBIN XapaKTep.



CocTaBnsomyMH NpeaMeTa «XUMHUS» Ha YPOBHE YIIIYyOIEHHOTO H3y4YEHHS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «O0mas u
Heopranuyeckas xumus». [lpu onpeaeneHun moaxoa0B K 0TOOPY U CTPYKTYpHOM
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOrpaMMe IO XHUMHUHU 332 OCHOBY
npuHATh nojoxenust GI'OC COO o paznuuugx 6a30BOTro U yriryOJIEHHOTO YpOBHEN
U3Y4YEHUS IPEIMETA.

OcHoBy cozaepxkaHusd KypcoB «Opranudeckas xumus» U «OOmas u
HEOpPraHWYEeCKass XUMUS» COCTaBISET COBOKYIHOCTh HPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa CHUcTeMa
3HAHMM MOJYy4YaeT ONpPENeIEHHOE TEOPETHYECKOE [OMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINI 00BEM (PAaKTOJOTUYECKOTO MaTEpHaIa.
Tak, Ha yrinyOn€HHOM YpOBHE HM3y4Y€HHsS NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENIbHOTO YBEJIMYEHUs 00BbEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U YIIyOIeHUs IPeICTaBICHUI O CTPOSHUHU
BEILIECTBA, XUMHUYECKOM CBSI3M W 3aKOHOMEPHOCTSX TPOTEKAHMS pPEAKLUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOJAMHAMUKH.
N3yuyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEICTABICHUIX
O CTpOEHUMH aroMa. XHMHUYECKas CBsI3b OOBSICHSIETCS C TOYKH 3PEHMS
HPHEPreTUYECKUX U3MEHEHUH npu €€ 00pa30BaHUM U Pa3pPYIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakuui JOMOIHSIETCS
dbopMUpOBaHHEM MpPEACTABICHUN 00 2JIEKTPOXMMUYECKUX Tpoleccax U
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XuMHUH MIpU
pPacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHHE BOIIPOCcaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3AMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaUeHNE UMEET TO, YTO Ha COJIEP )KaHNEe KYPCOB XUMUU yTIyOIEHHOTO
YPOBHS U3YYEHHUS JUI KJIACCOB OMpeeaEHHOro npoduis (rJ1aBHBIM 00pa3oM Ha MX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIeH cucTeMe MNpEeIMETHBIX 3HAHUH)
OKa3bIBAIOT BIIMAHME CMEXHBbIE MpeAMeThl. Tak, HampuMmep, B COACpPKAHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYEcKOoro npoduiis 60b110€ 3HaueHue OyayT
UMETh 3JIEMEHTHI y4eOHOro MaTepHaa 1o oomen xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akKUEeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPHUIl B XUMUU U B PU3HUKE: AaTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MozexysipHast TeopUst B PU3UKE), 3aKOHBI COXPAHEHMSI MACChl M SHEPTUHU, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUHU BEWIECTB U APYTOE.

B TO e BpemMs B coaepkKaHMM MpEeAMETa 1 KJIACCOB XUMHUKO-
ouonornueckoro npoduiast OONbLINI yAENbHBIM Bec OyaeT MMETh OpraHuYecKas
XUMHUsL. B 3TOM citydae npeiocTaBiisieTcs BO3MOKHOCTb JUIsl 00Jie€ 0OCTOSATENBHOTO



pPaccMOTPEHUS XUMUYECKOW OpPraHu3alliy KIETKH KaKk OMOJIOTUYECKOI CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K IPUMEPY, TAKUE CTPYKTYpPHBIE KOMIIOHEHTHI, Kak
JUNUAbL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0
COCTaBE€ M CBOMCTBAX MPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIy’KaT OCHOBOHM Il M3Y4YEeHHsS CYUIHOCTH MPOIECCOB (POTOCHMHTE3a, AbIXaHUS,
MUILEBAPECHMUS.

B mnmane ¢opMupoBaHHs OCHOB HaydYHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIIIEHAYYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HayYHbIX
3HAHUM M3y4eHHE NpeaMera «XHUMHUsD Ha YriyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBS35X C yUeOHBIMU IIPEIMETaAMHU.

[Tpu n3yyenuun yueOHOTO npeameTa « XuMus» Ha yrilyoJIEHHOM YPOBHE TaKxKe,
KaK Ha YpOBHE OCHOBHOI'O M CPEIHET0 00111ero 00pa3zoBanusi (Ha 6a30BOM YpPOBHE),
3aJjaueil MEepBOCTENEHHONM 3HAUYMMOCTU SBISIETCS (POPMUPOBAHUE OCHOB HAyKHU
XMUMHHU KaK 00JJaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUUECKOM AEITETbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphI. Pemenune 3Toii 3a1a4n Ha
yrayOJn€HHOM YpOBHE M3YYEHHS IpEeAMETa NpEeaAroyiaracT pealn3aluio TaKhX
LeseH, Kak:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJICHUW IIPUPOJBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil pojiu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB JHEPIHH, B
00ecCreYeHnn paloOHaJIbHOTO MPUPOJONOIb30BaHUS, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TAaKXKe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBIO U MPUPOIHOM Cpefe;

e OCBOCHHME CHUCTEMbl 3HAaHMM, JIEKAUMX B OCHOBE XUMHYECKOU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATbHBIX
IIOHATUN, 3aKOHOB U TEOPUUW XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJEKYJISIPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX NPOTEKAaHUs XUMUYECKUX PEaKUHU, O
XMMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaX, 00 0OLINX
Hay4HBIX MPUHLIHANAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y oOy4Jarommxcs OCO3HaHHOTO MIOHUMAHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN HJi1 OOBSICHEHUS
KIIIOYEBBIX MW U MPOOJIEM COBPEMEHHOW XMMHHU, AJSi OOBSICHEHHS U
IIPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAY4YHYIO NPUPOLY;
IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,



aHaJIM3a M OIICHKH C MO3UIUH KOJIOTMUECKOM 0€30I1aCHOCTH IOCIIEACTBUN
OBITOBOI M MPOU3BOACTBEHHON [ESITEIHOCTH YEJIOBEKA, CBA3AHHOM C
XUMHUYECKUM MTPOU3BOJICTBOM, UCTIOJIB30BAaHUEM U IEPEPAOOTKOM BEIIECTB;
yIIIyOJICHUE MPE/ICTABICHUN 0 HAYYHBIX METO/IaX MO3HAHU s, HEOOXOUMBIX
JUI TIPUOOPETEHUS YMEHUW OpPHUEHTHPOBAThCS B MHPE BEIIECTB U
OOBSCHCHHUS XWMHYECKHX SBJICHHH, HMMEIONUX MECTO B TPHUPOJE, B
MPAKTUYECKOMN JEATENBHOCTA U TOBCETHEBHOM )KU3HMU.

B nmane peanuzanuu nepBOOYEPEAHBIX BOCIHUTATEIBHBIX M Pa3BUBAIOIIMX
GyHKUMNA TETOCTHOM CHCTEMBbl CPEIHEro oOHiero o0pa3oBaHUs NMpPHU U3YYCHUU
npeaMeTa «XuUMUsS» Ha  yrIyOJI€HHOM  YpOBHE OCOOYI0  aKTyalbHOCTb
NpUOOPETAIOT TAKUE LT U 33Ja4H, KaK:

BOCIIUTAaHWE YOSKIEHHOCTH B TIO3HABAEMOCTH SIBJICHHH TPUPOJIBI,
YBaXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAllMM K OOYYEHUIO U T[IO3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCHHMTAaHWIO  HAa  OCHOBE  YCBOCHHUSA
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIICKTYATbHBIX U TBOPUYECKUX
crocoOHOoCcTeM oOyuaromuxcs, (GpopMHpoBaHUE Y HUX CO3HATEIBHOTO
OTHOIICHUSI K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeITeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpOBaHUE YMEHUN M HaBBIKOB Pa3yMHOTO MPHUPOIOTIOIL30BAHMS,
Pa3BUTHE DKOJIOTHYECKOU KYJIbTYpPBI, TPHOOPETEHHE OIBITA OOIECTBEHHO-
MTOJIE3HOM KOJIOTUYECKOMN JAESITEITbHOCTH.

OO61iee 9uciIo 9acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obiiero oopazoBanus, coctasisiet 204 yacos: B 10 kimacce — 102
yaca (3 yaca B Hezienmo), B 11 kimacce — 102 gaca (3 yaca B HeJemio).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DONEeKTPOHHOE CTPOEHHE aToma YIJIepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas CBSI3b B
OpraHUYECKUX COCANMHEHUSIX. TUIBI THOPUIMU3AIIMN AaTOMHBIX OpOUTAJICH yraepoa.
MexaHnu3Mbl  00pa30BaHHS KOBAJICHTHOW CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbIN). TUIBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnuHapHasi, 1BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe o0 cBOOOAHOM paaukane, Hykiaeobuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudyeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIC MIPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HaU€HHE TE€OPUU CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: PpPa3BEPHYTas, COKpaliEHHas,
ckenetHass. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHBIC YP(HEKTH B MOJIEKYJIaX OPTAaHMYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEKThI).

[IpencraBnenrie o kiaccupuUKalMUd OPraHUYEeCKUX BemecTB. [loHsiTHe O
bynkunonanasHoOM rpymnme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HoMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH W KiacCU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUUECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJIEHUE ¢ 00pa3ilaMu OpraHUYECKUX BEIIECTB U MaTepUallaMy Ha UX OCHOBE,
OTBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPU HArpeBaHuu (TUIaBJICHUE,
OoOyIJIMBaHUE M TOPEHHE), KOHCTPYUPOBAHUE MOJEJed MOJEKYJI OPraHuYEeCKUX
BEILIECTB.

YrieBoaopoasl.

Ankanpl. ['oMoornueckuii ps ankaHoB, 00mIas popMyia, HOMEHKIATypa U
M30MEpHS. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlIKAHOB, SpP°-
ruOpuau3aiusi aTOMHBIX opOuTanel yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XHWMHUYECKHE CBOMICTBA QJIKAaHOB: PEAKUHUHA 3aMELICHUs, H30MEpHU3aLuH,
JErHIpUPOBaHMS, IIUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnennue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYEHUs U TPUMEHEHUE aJIKAHOB.

[Muknoankanel. O0mias ¢popmyina, HOMEHKIATypa U uzomepus. OCoOOEHHOCTH
CTPOCHUSI U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOO0yTaH) U OOBIYHBIX
(LIMKJIOMIEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIYyYEHUSI U IPUMEHEHHE
LUKJIOAJIKAHOB.

Ankenbl. ['oMosiorudeckuii psii aakeHoB, obmias (Gopmyiia, HOMEHKIATYypa.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIT AIIKEHOB, SP>-THOpHAN3AIIHS
aTOMHBIX opOuTaneil yriaepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. Ousnyeckre cBOKWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakuMy IPUCOENAMHEHMS, 3aMEUICHUS B (-IOJOKEHHWE IIPpU JIBOWHOM CBS3H,
noauMepusanuu u okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakun
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUSI U IPUMEHEHUE AJIKEHOB.

Ankanuensl. Knaccuukanusi ankaaneHoB (CONpsHKEHHBIE, U30JMPOBAHHbIE,
Kymynuposanuwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoenunenue. [lonnmepu3zanns conpsskEHHBIX
nueHoB. CriocoObl MMOJTy4YeHUs U IPUMEHEHUE alIKaIUEHOB.

Ankunbl. ['omonorudeckuii psij ankuHOB, oO1as GopMyia, HOMEHKIaTypa U
M30MEpHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aIKUHOB, Sp-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHUMUYECKHE CBOMCTBA: PEAKIIUU NMPUCOETUHEHUS, TUMEPU3ALINU U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKWHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CIOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApoMaThuecKue YrieBoJIOpoibl (apeHsl). ['oMojoruueckuil psifi apeHOB,
obmtast popMmyIia, HOMEHKIIATypa U U30MepUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H301a ¥ €ro TOMOJIOTOB: PEAKIIMU 3aMEIICHHs B OEH30IbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaJuKalle, PEaKUWd NPUCOCIAUHEHUS, OKUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OPUEHTUPYIONIEM JECUCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKUIBHBIX PaIUKAIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepusanus ctupona. CiocoObl moayyeHus u
NPUMEHEHUE APOMATUYECKUX YTIEBOJAOPOJIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsaHBIe ra3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbI# yronas u mpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepabOTKN HEPTH, KX TPUMEHEHNE B IPOMBIIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIlY, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TrajJOTeHINPOU3BOJHBIE BOJHOTO W CHUPTOBOTO
pactBopa wWIENOYHA. B3auMoaencTBUEe IUTaIOT€HATIKAHOB C MArHUEM M LIMHKOM.
[Tonsarue 0 METAJTIOOPTaHUYECKUX COETMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEHIECTB W HMX IPEBpAICHUN:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (0OecIBeYMBaHUE OpPOMHON WIIU
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallvis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOe OOHapyX eHUE
yriepojia ¥ BOAOPOIa B OPraHMUECKUX BELIECTBAX, TOJIYYEHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, 03HaKoMmyeHUE C¢ KoyuekiusiMu «Hedts» u «Yromby, ¢ odpasinamu
MJJACTMACC, KaydyKOB M PE3UHBI, MOJICIMPOBAHUE MOJIEKYJl YTJIE€BOJIOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucaopoaconepxanue opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W JdTaHoda). ['oMonorumdeckuil psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccuukamus. Dusmdyeckue CBOWCTBA  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKIUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMH W  HEOPraHMYEeCKMMH  KHUCJIOTaMH.
KauecTBeHHas peakuusi Ha OJJHOATOMHBIE CIIUPTHI. J[eCTBUE 3TaHOIa U METaHOJIA
Ha opranm3M uenoBeka. CrmocoObl TMOMyYeHHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: PEaKIIUK 3aMEILICHUS], B3AUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs PEaKIlis Ha MHOTOATOMHBIE CITUPTHI.
[IpencraBieHre 0 MEXaHU3ME peakiuii HyKiIeo(pUIbLHOTO 3amelieHus. JleiicTBrue Ha
opranu3M denoBeka. CrocoObl MOTyYeHUsT U TPUMEHEHNUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYJIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
oensonpHOrO siapa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX



cBoiicTB (enona. KadectBeHnsie peaknuu Ha (eHon. TokcuuHOCTh (DeHOMA.
Crioco6b1 mosrydenust u mpuMeHenne perona. denondopmanbaeruaaas cModa.

KapOoHubHbIE COETUMHEHUS — JIBACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Puznueckue CBONCTBA albJETHIOB U
KETOHOB. XMMUYECKHE CBOMCTBA aIbJACTHIOB U KETOHOB: PEAKIIUU NPUCOCTUHEHUSI.
OxkucieHue anpleTu0B, KAYECTBEHHbIE peakluu Ha anbaerujbl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Puznueckue cBOMCTBa
OJTHOOCHOBHBIX MPENEIbHBIX KapOOHOBBIX KHUCIOT. BoAopoaHbIE CBSI3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuPUKAINKA, PEAKIUU C YYaCTHUEM YIJIEBOJOPOIHOTO paauKaia.
OcoOeHHOCTH CBOMCTB MYypaBbHUHOM KHUCIOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, THUIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTtaBuTenu BBICIINX
KapOOHOBBIX KHCJIOT: CTEapHHOBAs, MaJIbMUTHHOBAs, OJIEUHOBAS, .JUHOJIEBAs,
JUHONIeH08as KUCH0Thl. CrIoCOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psina, oOwmas Gopmyna, HU30MEpHUS U
HOMEHKJIaTypa. PU3NUECKUE U XMMHUYECKUE CBOMCTBA: THAPOIW3 B KHUCIOU H
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, GpuU3NUeCcKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOIIH3 B
KHUCIION U 1ieiouHon cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeIeTbHBIX JKUPHBIX KUCJIOT. XKUphl B IpUpo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOFOIIEE ICHCTBHE.

OO6mmast xapakrepucTuka yriaeBoaoB. Kinaccudukamnus yriaeBogaoB (MOHO-, Tu-
U mojucaxapubl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne30kcupu0o3a. OU3NUeCKUe CBOMCTBA W HaxOXJACHHE B mpupoje. DoTOCUHTES.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJAECTUIHOU
rpynn, CIOUPTOBOE M MOJOYHOKUCTOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYCHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
nakTo3a. BoccTtaHaBnMBaroe U HEBOCCTAaHABIIMBAIOIINUE qucaxapuasl. ['uaponus
nucaxapunoB. Haxoxnenue B mpupoje u npumeHnenue. [lomucaxapuapl: kpaxmall,
INIMKOTEH W Henono3a. CTpoeHHe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
neJuTroNo3bl.  PU3WYECKHE CBOWCTBA KpaxMala W LEIUIIOI03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYEeCTBEHHAsi pPeakius ¢ HMOAOM. XUMHUUYECKHUE
CBOMCTBA IEJUTIOIO03BI: TUAPOIU3, MOdydeHne 3(pupoB 1nemtrono3bl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPalllCHUIN:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCJICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHUE
BUJIEOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJeruabl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u runpoxkcuaom meau(Il)), peakius rouiepruHa ¢ THAPOKCUAOM
meau(Il), xumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCIJIOTHI, B3aUMOJEHCTBUE
pacTBopa riaoko3sl ¢ ruapokcuaoM Menu(Il), B3aumopaeiicTBue kpaxmana ¢ HOJ0M,
pelieHre JKCIEePUMEHTAJIbHBIX 3amad 1o TemMaM «Crnuptel U (EHONbY,
«Kap6onoBbie Kuciaotbl. CI0KHBIE dPUPBI».

A30TcCoaepxkale OPraHuvecKne coeTuHeHusl.

AMUHBI — OpraHuYecKre MPOu3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anudpaTUYecKue ¥ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crtpoenne moiiekyn, oOmias (Gopmyina, n3oMepus, HOMEHKIATypa U (HU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKAIIaMMOHHUS.

AHWIVH — IPEACTAaBUTENIb aMUHOB apoMaTH4ecKoro psiaa. CTpoeHre aHUINHA.
B3auMHoe BiIMsHHME Tpynm aroMOB B MoJjiekyle aHwinHa. OcoOeHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiIMH. CriocoObl
MOJy4yeHUs] U TpuMeHeHue anudartuueckux amMuHOoB. [lomydyeHue aHUIMHA W3
HUTPOOEH307a.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE MPEICTABUTENH O
AMUHOKHUCJOT: TJMIUH, alaHuH. @u3nuecKkue CBOWCTBA AMUHOKHCIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCANY, OoOpa3oBaHUE TENTUIHON CBS3H.
buonornueckoe 3HaueHuEe aMUHOKUCIOT. CUHTE3 ¥ THAPOJIN3 MENTUIOB.

benkn kak mnpupoaHsie monumepsl. llepBuuHasi, BTOpUYHASA M TpPETUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

DKCIEepUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX IIPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JCHATypalus OCJIKOB NMpW HArpeBaHUH, IIBETHBIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A30TCcoaepKallIre OpraHudecKre CoOeTUHeHUs» U «Pacrio3HaBaHre OpraHMYEeCKUX
COEIMHEHUI.

BbicokoMoJ1eKyJIAPHBbIE COeIMHEHNS.

OCHOBHBIE MOHSTUS XUMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AlMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJIMMEPHU3ALMS U TTOJIMKOHCHCALINSL.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
HNOJMBUHWIXJIOPHU, TOJMCTUPOJ, IOJMMETWIMETAKpUiIaT, MOJUKapOOHAaTHI,
noaudTHIEHTepedTanar). Yunuzanuus u nepepaboTKa MIacTHKA.

DnacTomepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOTPEHOBBIN, H30TPEHOBBIN) U CUIMKOHBI. Pe3nHa.

Bonokna: HaTypasibHbIE (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO34,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmmepsl CHELUATBHOTO HAa3HAYCHHUS (Tecron, KEBJIap,
AIEKTPOIPOBOJIAILIME OJIMMEPBI, OMOpa3iaraeMble OJUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJBHBIX 3a7ad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnslie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJbl OPraHMYECKOTO0 COEIMHEHHS IO
MacCCOBBIM JOJISIM DJIEMEHTOB, BXOJSAIINX B €I0 COCTAB, HAX0XKICHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHUS, 10
KOJIMYECTBY BelllecTBa (Macce, 00bEMY) MPOAYKTOB PEAKLMHU W/WUIM UCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOM (POPMYJIbI OPraHMYECKOrO BeIeCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJY4YEHUsI, ONpeAeSieHUE J0IH
BBIX0/1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAay4YHbIX IOHSATHI, Tak M IOHATUH, NPUHATBIX B OTAEIBHBIX HPEIMETAX
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUIIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukanus, HaOIIOJEHUE, H3MEpPEHHUE,
DKCHEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

@dusuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HHEPreTUYECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKUE BEJIUYUHBI, €IUHULIBI WU3MEPEHHUS, CKOPOCThb, DHEprus,
Macca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, meTabomIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepoTpOodHBIA TUN MHUTAaHUA, OpOKEHUE,
dotocuHTe3, IbIXaHUE, OEJIKH, YIJIEBOABI, JKUPBI, HYKIEHHOBBIE KHCIOTHI,
(hepMEeHTHI.



['eorpadus: mone3Hple UCKONAEMbI€, TOIUIUBO.
TexHonorus: MNHIIEBbIE MPOAYKTH, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIUE CPENICTBA, MaTEPUAJIbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHUEeCKUX 3JIEMEHTOB (S-, P-,
d-, f-snmements). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpPOUTAIISIM.
DJNEeKTpOHHbIE KOHPUTYPALIMK aTOMOB 3JIEMEHTOB MEPBOr0O—YETBEPTOIrO MEPUOIOB
B OCHOBHOM U BO30YXJAEHHOM COCTOSIHMM, SJIEKTPOHHbIE KOH(PUIYypallUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U Ilepmoanueckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepronnueckoil cUCTEMBI
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpHUEW CTPOCHHMS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX UMU
IIPOCTBIX U CJIIOKHBIX BEIIECTB 110 TPYIIIAM U ITeprogaM. 3Ha4YEHNE NEPUOINIECKOTO
3akoHa J/[.1. Menpeneena.

XuUMHUYeCKass CBSI3b. BHIBI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJMHA CBA3U. [10JIsIpHOCTH, HATPABIEHHOCTH U
HACBIIIaEMOCTh KOBAJICHTHOW CBA3U. KpaTHbelie cBs3u. BomoponHas CBA3b.
MexmoneKyIsspHbIe B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPHUUECKUM CTPOEHUEM (Ha MPUMEPE COETUHEHHIM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeAMHEHUsIX. COCTaB KOMILIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYEHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUU.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHUA.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o aucnepcHbix cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUTOMIHBIX pacTtBopax. CrmocoObl BBIPRXKEHHUS KOHILIEHTPALIMA PAcTBOPOB:
MaccoBasi J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHIEHTpanusa. HacelleHnsie n
HEHACBILLIEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIeCTB. TpUBHUATIbHBIC
HAa3BaHMS OTIEIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.



Knaccudukanms XuMU4eCKUX peakluii B HEOPraHMUECKOH U OpraHudecKou
XUMHH. 3aKOH COXPAHEHUSI MACChl BEIIECTB; 3aKOH COXPAHECHUSI U MPEBPAIICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusX. TernoBbie 23 (HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOUW peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMOreHHbIE U reTeporeHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumbie 1 HEOOpATHMBIC peaKIMu. XUMHUIeCcKoe paBHOBecue. KoHcTanTa
XUMUYECKOTr0 paBHOBecHUsl. (DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEIECTB, YYaCTBYIOIIHNX B
peakuuu. [Ipunun Jle [larense.

Onektponutuyeckas aucconuanus. CunbHble W claOble  3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpaJIbHAasd,
nienoyHas. Bomopoausiii nmokaszarens (pH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHHWS W BOCCTAHOBJICHUS.
BaxHelme OKUCIUTENIM W BOCCTAaHOBUTENU. MeETON 3JIEKTPOHHOro OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUE TNEPOKCUIAa BOJAOpPOJAa B TMPUCYTCTBUM KaTalin3aTopa, MOIECIU
KPUCTAUTNYECKUX PEHIETOK, MTPOBEJCHNUE PEAKIIUM MOHHOTO 0OMEHa, ONpe/eiieHre
Cpeapl PacTBOPOB C IOMOIIBI0 WHIAWKATOPOB, HU3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHYECKOW pEAKIMU ¢ TMOJOKEHHE XUMHUYECKOTO
PaBHOBECHSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemeTawioB B [leproandyeckoil cucTeMe XuMHYECKUX 3JIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUCIopoa, cepbl, pocdopa u
yrieposa).

Bonopon. Ilonydyenue, gusnueckue M XUMHYECKHE CBOMCTBA: PEAKIUU C
METaJJIaAMU ¥ HEMETAJUIAaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ napuapl. TonmBHbIE
AJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MoaydeHus, (QU3HNYECKUE |
XMMHUYECKUE CBOMCTBA. ['aJIoreHOBOAOPObI. BaxkHeIe KUCIOPOICOACPKAIINE
CO€JIMHEHHUs rajnoreHoB. JlabopaTopHble U TPOMBIIUIEHHBIE CIIOCOOBI MOJYyUYEeHHUS
rajgoreHoB. [[ppuMeHeHne raJoreHoB U UX COCIMHEHHM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TONyYCHHUS
KUCI0poaa. PU3NYEeCKue U XMMHUYECKUE CBOWCTBA M NMPHUMEHEHUE KHUCIOPOAA U
030Ha. OKCUBI U IEPOKCUBI.



Cepa. HaxoxpaeHume B TpHUPOAC, CIIOCOOBI TOJYYCHHS, (PU3MUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(IV), okcun
cepbl(VI). CepHucTas u cepHasi KUCTOTHI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeneHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHnue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UMUYECKUE U
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI ¥ X coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHune azoTta
U €r0 COeIMHEHUM. A30THbBIE yI0OpEHHUS.

®ochop. Haxoxnenwe B mpupone, crnocoObl MOIMydeHUs, (U3HUECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciora u e€ conu. lIpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
ya0OpeHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJUIOTPONHBIE  MOAU(DUKAIH.
®duznyeckrue W XUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, O0Opa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrinepona(IV), yrompHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. DymiaepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne MpOCTHIX BEUIECTB, 0OPA30BAHHBIX YIJIEPOJOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojse, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuyeckue cporctBa. Oxcun kpeMHusi(IV), KpemHHEBasi KHUCIIOTa, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeanHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenne MetamoB B Ileprnondeckor CUCTEME XMMUUYECKUX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHHUS OJJICKTPOHHBIX 000JI0YeK aTroMoB MeTauioB. OOrmue
dbu3nyeckue cBoWcTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHuil  metawioB.  OOmue  CrocoObl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIHs, MUPOMETAIUTYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetauioB. CrocoObl 3alUThl OT
KOPPO3HH.

Ob6mast xapakrepuctuka MetamioB [A-rpynnsl [lepuonnueckoit cucTeMsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii u kanuii: nonydenue, Gu3nUecKue 1 XUuMUYECKUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BELIECTB U UX COCAUHEHUM.

Oo6mast xapaktepuctuka metamioB IIA-rpynmer [lepuogudeckoil cucTemsl
XUMHUYECKUX DOJIEMEHTOB. Marnuii W Kajblui: TmodydeHue, ¢GU3UYECKHE U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE IMPOCTBHIX BEIIECTB M HUX COECAMHEHUHU.
JKécTKkoCcTh BOJBI U CIIOCOOBI €€ YyCTPAaHEHUS.

AJroMuHU: noydeHue, pusndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIAa U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmiasi xapakTepucTuka MeTawioB moOouHbix mnoarpynn  (b-rpymm)
[Iepronnueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCcUabl u
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel u JuUXpoMaThl, UX
OKHUCIIUTEIIbHBIEC CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

Ou3nyeckue W XUMHUYECKHE CBOMCTBA MapraHla M €ro COCIWHECHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKnue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcu sl U conu xene3a(ll) u sxenesa(Ill). [lomydenne u mpuMeHeHuE Kene3a u
€ro CIJIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHHUE MEJIU U €€ COCUHECHUMU.

[Muuk: momydyeHue, GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOIMCTBA OKCHJIA U TUAPOKCHUAA IMHKA, THAPOKCOKOMIUIEKCH IMHKA. [[pumMenenue
[IAHKA U €r0 COeANHECHUH.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPALLICHUN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOPEHHE cephl, Gocdopa, keie3a, MarHus B
KHCJIOPOJAE, M3Yy4YEHHE KOJUIeKIMU «MeTaiuibl M CIUIaBbD), B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKeJie3a C PacTBOpAMHU KHUCIOT U
1Ie04Yeld, KaYeCTBEHHbIE PEAKIIMU HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBl METAJJIOB, B3aMMOJEHCTBUE TUAPOKCHUIOB AIOMUHUS U LHUHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«T"anorensl», «Cepa u €€ coeaquHeHUs», «A30T U (pochop U UX COECTUHEHUD,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHuS U KU3Hb.

Ponp xumuu B o0ecriedeHuN yCTOWYMBOTO pa3BUTHUS yenoBedecTBa. [lonsTue
0 HAyYHBIX METOAAX MO3HAHUS U METOJ0JIOTUHA HAYYHOTO HccienoBanus. Hayuneie
MPUHIUIBI OPTaHU3ANKH XUMHYECKOTO MPOU3BOACTBA. [IpoMbliiieHHbIE CITOCOOBI
MOJTYYeHUs] BaKHEUIIIMX BEIIECTB (Ha MpUMepe MPOM3BOJCTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [[poMBIIIIEHHBIE CTIOCOOBI MTOTYyYEHUS METAJIJIOB U CILJIaBOB.
XUMHUECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEbl U €ro nociueAacTsusd. Poibs xumun B
o0ecTieYeHU N YHEPTETUUECKON OE30ITaCHOCTH.

Xumus MW 3I0pOBbe UenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUHN B pa3BUTUU MEIULIUHBI.

XyMHs TAIIKA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE q00aBKu. Poib Xxumun B
o0ecreueHnH NHUIeBO 0e30MaCHOCTH.



Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30I1acCHOr0 UCIIOIb30BaHUs MPEeNapaToB OBITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIME CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHndeckrie 1 MUHEpaJIbHbIC yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKLIHOHHBIE MAaTepuaibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepnansl 11 21neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaqn.

PacuéTel: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce Wi 00bEMY OJJHOTO U3 YUaCTBYIOIIMX B PEAKIIUHU BELIECTB, MAaCChI
(00BéMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
pUMecH, Macchl (00bEMA, KOJIMYECTBA BEIECTBA) NPOAYKTa PEAKIUH, €CIU OJIHO
U3 BEILIECTB JaHO B BHAEC pacTBOpa C OIPEACIEHHONM MAacCOBOM JOJIeH
PacTBOPEHHOTO BEILIECTBA, MACCOBOM JIOJIM M MOJIIPHOM KOHIICHTPAILlX BEILIECTBA B
pacTBOpe, A0JM BBIXOAA NPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmst  MEXNpEAMETHBIX CBA3€H MNpU  HU3YyYEHUHM oOOmed u
HEOPraHWYeCKON XUMHUH B 11 Kiacce oCylIECTBISETCS YEpe3 UCIIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHM, TaK M MOHATHH, MPUHATHIX B OTICIBHBIX
IIPEAMETAX ECTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpusi, 3aKOH, aHaJIU3, CUHTE3, KJIacCHU(PHUKaLus, NepUOJINYHOCTh, HAOIIOACHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOJEIb, MOJIEINPOBAHHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TONBI, PANOaKTUBHOCTb, MOJIEKYJIA, JHEPTETUYECKUN YPOBEHbB, BELIECTBO,
TeNno, O00BEM, arperaTHOE COCTOSTHHME BEIIECTBA, WJICAJIbHBIA Ta3, (PU3NYECKUE
BEJIMYMHBI, €JUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomorus: kierka, opranusM, 3KocrucTema, onocdepa, MetadboIu3M, MaKpo- U
MUKPOAJIEMEHTbI, OCJKH, XKUPbI, YTIEBOAbl, HYKJICUHOBBIE KHUCIIOTBI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB U OTOK YHEPTUH B DKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOpHbIE MOPOJIbI, MOJIE3HBIE UCKOMAeMbI€, TOILJIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUIYPIHsi, CTPOUTEIbHBIC
MaTepUalIbl, CENbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, IMHUILEBAs MPOMBILIJIEHHOCTb,
dbapmaneBTUUECKast MTPOMBIIIEHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX
IIpenapaToB, NPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEPUANIOB, JJIEKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWNU
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIETI'O OGPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUHCKON T'PaXTAaHCKOW HWACHTUYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHHUIO; HATMYUE MOTUBAIIUU K
OOy4EeHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIHUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPAaBOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 11U U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XHUMHUSD» OTPakKaroT
c(hOpPMHUPOBAHHOCTH OIbITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeIbHOCTH
O0Oy4JaronIuxcs B MPOIECCE peau3aiu 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE pE3yNIbTAaThl OCBOEHUSA IMpeaMeTa «XUMHUSD» OTPAKaAIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOydJarommxcs B MPOLECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCcKOro BOCIIMTAHMS:

OCO3HAHUS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH,
YBXKEHUS K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS. O COLUMAIBHBIX HOpPMax H MpPaBUJIAX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JICSITEIIHLHOCTH MPHU CO3AaHUN YIEOHBIX
MIPOEKTOB, PEIICHUHU YUCOHBIX U TTO3HABATEIBHBIX 33/1a4, BHITOJIHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUCOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOUICHWSI K MCTOPUYECKOMY M HAyYHOMY HACJIECAUIO
OTE€UYECCTBEHHON XMMUH;

YBOXEHUSI K TPOIECCY TBOPUECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTarT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIbHBIX  IOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U IPAKTUKOB;

VMHTEPECA U ITO3HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U MOCIEAYIOIIEM aHAIU3E
uH(OPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHMUM;



3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMH, CBSI3aHHBIC C XUMUUYECKUMHU SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHHUE U TMOCTYIKU CBOMX TOBAPHUILEH C
MO3UIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHMS TMOCIEIACTBUM
MOCTYIIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAaHUsI IEHHOCTEH 3/I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DPHU3MUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

COOJIOJIeHUsT TIpaBWiI O€30MacHOro oOpalieHusi C BEHIeCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOI AEATEIbHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TMOCJIEICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIeq0BaTeNbCKOM
JEATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COIMAJIbHON HANPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUUEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3inyHOTro pojia, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUUN TI0 XUMHUH;

YBaXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUIYAJIbHOW TPAECKTOPUHU
oOpazoBaHus, Oyaymiedl mpodeccur U peaau3aliuud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0J10rH4eCKOr0 BOCIUTAHUS:

HKOJIOTHYECKH I€JIECO00PA3HOTO OTHOIIEHUS K TPUPOJIE KaK HCTOYHUKY
CYILLIECTBOBAHMS KU3HHU HA 3EMIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOoOJIeM, BIUSHUS
PKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATILHOM CpEIbl;

OCO3HAHHUS HEOOXOAUMOCTH WCIIOJNIB30BAHUS JOCTIKEHUNW XUMHUHU IS
pelIeHrs BOMPOCOB PALlMOHAIILHOTO MPUPOAONOIb30BaAHUS;



AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOUIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
IIOCJIEACTBYSA NPEANPUHAMAEMBIX IEUCTBUN U NMPEAOTBPALATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTUYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
IPAaKTHKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33PEHUs, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOLIIECTBEHHOM NPAKTUKH;

NOHUMAaHUsl CIHEeUU(PUKA XWMHHM KaK HayKd, OCO3HaHUs €€ poJd B
(GOpMHUPOBAHNUN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpYXKarolleM MHUpE Kak O €AMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pEelEeHUuU MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS,

yOEeXKIEHHOCTH B O0OCOOOM 3HAYMMOCTH XHMHH i1  COBPEMEHHOH
LMBHJIM3ALMN: B €€ TYMaHUCTUYECKOW HAIPaBIECHHOCTH U BaXKHOM POJIM B CO3/IaHUN
HOBOM 0a3pl MaTepHAIbHOW KyJIbTYpbl, B pEHICHUU TJIOOAIBHBIX MPOOJIEM
YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPTETUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30IacCHOCTH, B PAa3BUTUHM MEAMIIMHBI, O0OECIEUYEHHH YCIOBHUI
YCIIELIHOTO TPYZa U IKOJIOTUYECKU KOM(POPTHOM KU3HHU KaXKJOTO JIeHa 00IeCTBa;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: IIOHMMaHUs CYLIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMble 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U
MPOUCXOMSIINX B HEM U3MEHEHH, YMEHHUS J1e71aTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIMXCSI JAHHBIX C LEJbIO MOJYUYEHUs TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeCca K NO3HAHUIO, UCCIIE0BATEIbCKOMN e TEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAHMW 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMU;

UMHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziuyHbIX cepax mpodeccuoHalIbHON
NEATEIBHOCTH.

METANIPEAMETHBIE PE3YJIBTATBI



MetanpeameTHble pe3yabTaThl OCBOCHHUS MPOrPaMMBbI MO XUMUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HauyuMble A1 (OPMUPOBAHHA  MHUPOBO33pEHHUS  OOy4aroumxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIIeHayYHbIe TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAyYHOW KapTUHBlI MHpa M CHEIU(HUKY METOJIOB IMO3HAHUA,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IPOIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOIIOIeHNE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHUE);

yHUBEpCalibHbIe yueOHbIe NeHCcTBHs (ITO03HAaBaTEIbHbIE, KOMMYHUKATUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTD oOyyJarommuxcs UCIIO0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBUS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

1) 0a3oBble JIOrHYecKue JTeCTBUSI:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENIATh LENN JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HUX
JIOCTHXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

WCMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIICJIATh XapPaKTEPHbIC MPU3HAKUA TOHSATHUHA W YCTAHABJIMBATh MX B3aWMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIONINE TIOHSITHSI JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU JJis KJacCU(PUKAIIMU BEIIECTB U
XAMUYECKUX PEAKIINM;

YCTaHABIIUBATh IPUYUHHO-CIICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSAMU,

CTPOUTH JIOTMUECKWE PACCYXXJeHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W TMPOTHUBOPEYHUS B paccCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMBIE B XUMUHA CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BBIBATH MOJICIIbHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMHUueckas (popMyia, ypaBHEHUE XUMUYECKOW peaKIuu
— MpPU pelIeHUH Y4YeOHBIX TMO3HABATEIbHBIX M MPAKTHUUYECKUX 3a/ad, MPUMEHSTh



Ha3BaHHbIE MOJIEIbHBIC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO NO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuii;

dbopMynIupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYXICHU;

BJIAJECTh HABBIKAMU CAMOCTOSITEIBHOIO IIJJAHUPOBAHUS W IIPOBEICHHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (popMyInpoBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB HCCIEA0BAHNUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O POAEIaHHON paboTe;

NpuoOpeTaTh OMNBIT YYEHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTHYECKUX 3aa4, IPUMEHEHHIO PA3JIMYHBIX METOJIOB
NO3HAHUS.

3) pab6ora ¢ ungopmaunmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJisipHasl JIUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPABOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHaau3upoBaTh MH(GOPMALIMIO Pa3IUYHBIX BUAOB U (HopM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTB;

(GbopMyIMpOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPHU MOUCKE H
orObope wuHpOpMaMK, HEOOXOAMMOM [JIsl BBIIOJHEHHS Y4eOHBbIX 3ajad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCIHOJB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
uHpopmaiuu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIMLbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUYECTBE CPEACTBA PU paboTe ¢ XUMUYECKOM
uHboOpMaIMel: MPUMEHITh MEXIpPEAMETHbIe ((PU3NYecKue U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHHBeEpPCaJbHbIe Y4eOHbIe JeHCTBHS:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOM TEMBI B XO/1€ TUAJIOTA /WU
JUCKYCCHH, BBICKA3bIBATh HieH, (OPMYIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IIPEMJIOKEHHOMN 3a/1a4H;

BBICTYIIATh C TPE3CHTAIMEH pe3yIhbTaTOB IMO3HABATEIBHOU JESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIIHEHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BHITIOJTHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (DOPMyITHPOBATH BHIBOIBI
10 pe3yJbTaTaM IPOBEACHHBIX HCCICAOBAHUHN IMyTEM COTJIACOBAHUS TO3WIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC Y4eOHbIe 1eliCTBHUS:

CaMOCTOSITENIbHO IUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NEeSATENIbHOCTD, ONpezensdas €€ Ielu W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IIpe/laraéMblii alropuT™M JCHCTBUM mpu
BBITIOJTHEHUU Y4YE€OHBIX U HCCIIEIOBATEIbCKUX 3aJ]a4y, BbIOMpaTh Haubosee
3¢ dexTUBHBIN Ccrnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIECTBaX U XUMUYECKUX PEaKLUsX;

OCYLIECTBIISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHAIW3a MU
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrpaMMBbI [0 XMMUU HA YIi1yOlnEHHOM
YPOBHE Ha YPOBHE CPEHETO O0I1IEr0 00pa30BaHus BKIIOYAIOT ClieU(pUIECKUe AJIs
yueOHOro npeameTa « XUMHUsD» HaydHble 3HAHUS, YMEHHS U CIIOCOOBI IEHCTBUH 110
OCBOEHUIO, UHTEPIpETAIlUN U NMpeoOpa30oBaHUIO 3HAHWM, BUABI JEATEIBHOCTH IO
MOJyYEHUIO HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAHUN B pPa3IMUHBIX Y4eOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYAlUsX, CBSI3aHHBIX C XUMUEH. B
IPOrpaMME II0 XUMHUHM TIPEAMETHBIE PE3YJbTAThl MPEICTABICHBI MO TOJAaM
U3YUYECHHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHs»
OTpaXkaroT:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECHEYEHUH YCTONYHMBOIO
Pa3BUTHS YEJIOBEUECTBA B PELICHUHU MPOOIEM IKOJIOTHYECKOM, IHEPreTUUECKON U
MUIIEBON 0€30MacCHOCTH, B Pa3BUTUH MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHun PaIMOHAIEHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIEH KYJIbTYphI
YeJI0BEKa, a TAKXKE IKOJIOTMYeCKd 000OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO
Y TIPUPOJIHOM CpENE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUECKUM IJIIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
o0oyouka aroma, Ss-, p-, d-aTOMHBIE OpOWTAM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HMOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCJIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHASI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GYHKIIMOHATbHAS
rpyinmna, pajaudkai, CTPYKTypHbie (opMynbl (pa3BEPHYTHIE, COKpaIIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAaHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIEBOIAOPOJIBI,
KHCJIOPOJ- M a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHHS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJIAPHBIE COEIUHEHHS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
¥ TpEeBpalieHUs DHEPrUM TPH XUMHUYECKHUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMUMHUH, MUPOBO33PEHUECKHE 3HAHMS, JIEKAIIUE B OCHOBE
MOHUMAHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHUUYECKHUX SIBJICHUI; TPEJICTABIICHUS O
MEXaHM3MaxX XHUMHUYECKUX peakiui, TEePMOJUHAMHUYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX X MPOTEKAHMsI, O B3AMMHOM BIIMSIHUM aTOMOB U TPYIIIT aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTsi, opueHtantsl 1 u Il pona);
(bakToJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U 0OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIHIECTB B OBITY M MPaKTUYECKOU
JEATEIIbHOCTH YeJIOBEKA, OOIIUX HAYUHBIX MPUHIIMIAX XUMHUYECKOTO TPOU3BOICTBA
(Ha mpuUMepe MPOU3BOICTBA METAHOJIA, TIEPEePabOTKH HEPTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJb30BAaTh COOTBETCTBYIOIIUE MOHSATHS MPU
OIMCAHWM COCTaBa, CTPOCHUSA U CBOMCTB OPTaHUYECKUX COCAUHEHUM;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHNIESCKUX
BEIECTB;

COCTaBJISAITh YPaBHEHHSI XMMUYECKUX PEAKLMI M PACKPbIBATh UX CYUIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMl  MOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOrOo oOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATh MOJICIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJIs WIUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMN: YCTaHABJIMBATH MPUHAICKHOCTh HU3yUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBy U CTPOCHUIO K OIpEACIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMATUYECKOU
HoMeHknatype (IUPAC) u npuBoauTh TPUBHAIBHBIE HA3BAHUS IS OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, IIUIEPUH,
ATWICHIJIMKOIb, (eHos, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAsA, OJICMHOBAs, MAaTbMUTHHOBASI KUCIOTHI,
[JIMIWH, aJaHuH, MallbTo3a, (DPYyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U IpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENCTATh BUJ XHMHUYECKONW CBSI3UM B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jj1si 0OObICHEHUSI 3aBUCUMOCTU CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHUE, PU3HUECKHE
U XUMHYECKHE CBOMCTBA THUNUYHBIX TMPEJICTAaBUTEIECH Pa3JIMYHBIX KJACCOB
OpraHUYECKUX BELIECTB: aJIKaHOB, IIMKJIOAIKAHOB, aJIKCHOB, aJIKaJIMEHOB, aJIKUHOB,
apoOMaTUYECKUX YTJIEBOJOPOJOB, CIUPTOB, aJIbJIETHU/IOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TIPOCTBIX U CIOXHBIX 3()UPOB, KUPOB, HUTPOCOCAMHEHUN U AMHUHOB,
AMUHOKHUCIIOT,  O€NTKOB, yIJeBOJOB  (MOHO-, JHU- ©  TOJIUCAXapHJIOB),
WUIIOCTPUPOBAaTh ~ T€HETUYECKYKD  CBSI3b  MEXKAY  HUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIMl C MCIOJB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, YMEHHS TOATBEPXKJIaTh HA KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHWYECKUX COCTMHEHHUH OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
CBIpbs (HE(PTh, MPUPOIHBIN T'a3, YTOJb), CIIOCOOKI €ro EPepadOTKH 1 MTPAKTUIECKOE
IpUMEHEHUE TPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM U MBICIICHHOM) U YMEHUSI IPUMEHSTh 3TH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHHSI IPUMEHSITH OCHOBHBIE OTIEPAIlUN MBICIIUTEIHLHOM
NEATETPHOCTH — aHAIW3 W CUHTE3, CpaBHEHHE, 000O0IIeHWEe, CHCTeMAaTHU3aIuIo,



BBISIBJICHHE MPUYUHHO-CIICICTBEHHBIX CBSI3€M — JUISl U3YUYECHUSI CBOMCTB BEIIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepHUajJbHOIO €IMHCTBA MHUDPAa,
WCITOJIP30BaTh CUCTEMHBIC 3HAHUS MO0 OPTaHWYECKONW XUMHUHU ISl OOBSICHCHHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUI: IPOBOJIUTH PACUETHI IO XUMHUUYECKUM (popMyJiaM
U YpaBHCHHUSAM XUMHUYECKUX PEaKIMi C HUCIOJIb30BaHUEM (HU3UYECKUX BEIWYWH
(Macca, 00BEM Ta30B, KOJIMYECTBO BEIECTBA), XapaKTECPHU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUUYECKON (HOpMYyIIbI
BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM XUMHUUYECKHUX 3JIEMEHTOB, MPOJYKTaM
CTOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IIPOTHO3UPOBATh, AHATU3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHOH JCSATEILHOCTH YEIOBEKA, CBA3aHHOM C epepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPElIeHUuN mpolaeM
B CUTYallUsIX, CBA3aHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSTEIIPHO TUIAHUPOBATh W IPOBOIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHE CBOMCTB OPTraHHMYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PA3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
33J1ad 10 PAcCIO3HABAHUIO OPTraHMYECKHUX BEIIECTB) C COOJIIOJACHUEM IIPaBUII
Oe3omacHoro oOpamieHusi ¢ BeIIeCTBAMHU M JIA0OPATOPHBIM OO0OpPYAOBaHUEM,
dbopMynupoBaTh 1€JIb UCCIEIOBaHUS, TMPEJACTABIATh B pazIudyHON dopme
pe3yJIbTaThl SKCIIEPUMEHTA, AHATU3UPOBATH U OLICHUBAThH UX JOCTOBEPHOCTH;

chOpMHPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPAaBHUJIa IKOJOTHYECKHU I1€1eCO00pPa3HOTO TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLIEH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HAaBaTh OIACHOCTh TOKCHUYECKOTO JEWCTBUSI Ha >KUBBIE OPTraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAas cMbICH TTokazaress [1/1K;

aHAJU3MPOBATh IIEIECOO00PA3HOCTh NMPUMEHEHHSI OPTaHWYCCKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUMN: OCYIIECTBIATh Il€JCHANPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HAydHAs
JauTepaTypa, CpelcTBa MaccoBoil nHbopMmaluu, HTepHeT U Apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUUYECKYIO0 HH(POpMaIIHIo, TepepadaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1aueid.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XUMUSD OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU MO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUU B CHCTEME €CTCCTBCHHBIX HayK U €€ poju B 00€CIeUeHWH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM DSKOJOTUYECKOW, DHEPreTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEpHUANIOB, HOBBIX
HMCTOYHUKOB SHEPIHH, B OOECIEUYEHUH PAIMOHAIBHOIO MPHUPOAOIOIH30BaHUS, B
bopMHpPOBaHUHM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YeJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHMS K CBOEMY 3J0POBbIO M IPUPOJHON
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMHUUYECKUI SJIEMEHT, aTOM, SIPO aTOMa, H30TOIIbI,
AJIEKTpOHHAs o000JIoYKa aroma, S-, p-, d-aTOMHbIE OpOUTalM, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BJIEHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBsI3b (KOBaJEHTHAas, MOHHAsA, METAJUIMYECKAs, BOJOPOJHAs),
KpUCTAJUINYECKAsl PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAass JUCCOLMAIMs, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKON peakuu, CKOPOCTh XUMUYECKOW PEAKIINU, XUMUUECKOE PaBHOBECHUE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUICCKUIN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIINE B OCHOBE TOHUMAaHHUSI MPUYNHHOCTH
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIlIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJIIPHOM YpPOBHSX;
MPEJCTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKIHU, TEPMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax W JTUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30MMaCHOM HCTIOIb30BAHUH BAKHEUIITUX HEOPTAHUIECKUX
BEIIECTB B OBITY W NPAKTUUECKON JESATEIBHOCTH YEJIOBEKa, OOIIMUX HAy4YHBIX
MPUHLHINAX XUMAYECKOTO ITPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKK TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCMOJIb30BATh COOTBETCTBYIOLIME MOHATHUS HPU
OMMCAaHWU HEOPTraHUYECKHUX BEIIECTB U UX MPEBpaIICHUN;



c(OpMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMMHUYECKYIO CHMBOJUKY IS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  pEaKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
BEILECTB;

Cc(pOPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAIECHTHOCTh U CTETIEHb OKUCIIECHUS
XUMUYECKUX 3JIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAS,
WOHHAs, METaJUInYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M M THUINA KPUCTAJUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBII MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OpPMHPOBAHHOCTh YMEHUI: KJIACCU(DUIIMPOBATH: HEOPraHMUYECKUE BEIIECTBA
10 UX COCTaBy, XMMUYECKUE PEAKIIMH 10 Pa3IMYHbIM NIPU3HAKaM (YHCITy U COCTaBY
pearupyomux BeUlecTB, TEIJIOBOMY 3(PQEKTy peakiu, U3MEHEHHIO CTEHEeHeH
OKHUCJIEHHSI 3JIEMEHTOB, OOpAaTHMMOCTH, YYaCTHIO Karaju3aTopa U Jpyrue);
CaMOCTOATENIbHO BBIOMpATh OCHOBAaHHUSA W KPUTEPUM JUIS  KJaccuukauuu
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHUSI PACKPbIBATh CMBICI MEPHUOJUUECKOTO 3akoHa /.
. MennieneeBa 1 IEMOHCTPUPOBATh €70 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB II€PBOrO—YETBEPTOrO IMEPUOIIOB
[Tepuomnueckont  cucrembr .M.  MengeneeBa,  UCOONB3YsS  TOHATHSA
«QHEPreTUYECKUE YPOBHU», «3HEPreTUUYECKHUE MOIYPOBHM», «S-, p-, d-aTOMHBbIE
opOuTaNM», «OCHOBHOE WU BO30YXIEHHOE 3IHEPreTUYECKUE COCTOSIHUSI aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M UX
coequHeHMM no mnepuojgaMm u rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI UX
ANIEKTPOHHBIX 000JI0YEK;

cOPMHPOBAHHOCTh YMEHHMI:  XapakTepu3oBaTh (OMUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHME T€HETUYECKOU CBS3M MEXIYy HEOPraHWYECKUMH BEUIECTBAMHU C
IIOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;

cOPMHPOBAHHOCTh yYMEHUSI PACKpBIBAaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMsI 3JIEKTPOHHOTO OajlaHca
THX pEeakUWid; peakuuid HMOHHOTO OOMEeHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMi  THUAPOIM3a;  PEeaKklui
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IMHKA U AITFOMHUHHS);



cOPMHPOBAHHOCTL YMEHHUSA OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUYECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEUICHUSI XUMUYECKOTO PAaBHOBECHUS MO/l BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIUH,
JIeKAINE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIIOTHI, aMMHAaKa,
oOlue HayyHble MPUHIMIBI XUMHUYECKUX TMPOU3BOJICTB; I11€J1€CO00Pa3HOCTh
MPUMEHEHUS HEOPTaHUYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOILICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMON 3HAHUU O METOJax HAyYHOIO
MO3HAHUS SIBJICHUW TMPUPOABl — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBAHMUE,
HKCIIEPUMEHT (peasIbHBIA U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTATIBLHOM HCCIIEI0BAHUU BEIIECTB
U JUIsI OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JEATETLHOCTH YEJIOBEKA U B IOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MMOHUMAHUS MAaTePUATILHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS TMPOBOJUTH PACUYETH: C UCIOJIb30BAaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLICHTpALUs;
Macchl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIOBOro s¢dexra
peaKIuu; 3HAYECHUS BOJOPOJHOrO IMOKa3aTelsl pacTBOPOB KHUCIOT U IIEJIOYEH C
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIIMU, €CIU OJHO M3 MCXOJHBIX BEUIECTB JAaHO B BUIE PacTBOpa C
onpeeIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WHUIM JJAHO B M30OBITKE
(MMeeT mpuMecH ); JOTU BhIXO/a MPOAYKTA PEAKINK;, 00hEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCMEpPUMEHT  (MpOBEJACHHME  peakuuid  HOHHOro  OOMeEHa,
MOJATBEPKACHNE KAYECTBEHHOTO COCTAaBa HEOPraHMYECKUX BEILECTB, ONPEACICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHJIWKATOPOB, W3YyYCHUE BIIUSHHUSI
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHMMHUYECKOW PpEaKIMH, PEIICHUE
OKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUil 0€30MacHOro OOpallleHHs C BElleCTBaMU U J1ab0paTOpHbIM
o0opynoBaHueM, GOpMYIUPOBATH IETh UCCIEIOBAHUS, PEJCTABIAThH B PA3IMIHON
dbopMe  pe3ynbTaThl  AKCIEPUMEHTa, AaHAJIM3UpPOBaTh W  OIECHHUBATh  HX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHHI: COOJIOIATh MTPaBUJIa TIOJIb30BAHUS XUMHUYECKOM
mocyol M j1abopaTopHbIM OO0OpyAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBHITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOMU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYKAIOWIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, NOHMMAas cMbIci nokazarens [1JIK;

c(hOpPMHPOBAHHOCTh YMEHUMN: OCYHIECTBIISTH IlEJICHANIPABICHHBIA TOUCK
XUMHUYECKON MHGOPMAIINK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, TepepadaThiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHHU C IMOCTaBJICHHON y4eOHOM 3a/1aueii.
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Pa3znen 4. A3oTcoaeprkaiye opranHudecKkue coeIuHeHus

4.1 AMUHBI. AMUHOKHUCIIOTEL. belku 12 1 2 https://m.edsoo.ru/K8B3H5PS1

Hroro no pazneny 12

Paspnen 5. BeicokoMoOJIeKy A pHbIE COCAUHEHUS

5.1 BricokoMoneKynspHbIE COEqUHEHUS 6 1 https://m.edsoo.ru/VLVADEWAB
Hroro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102 3 6




11 KIIACC

KoaudecTBO 9acoB

HaumeHnoBaHue pa3/esioB U TeM DJIeKTpoHHbBbIE (I (PPOBbBIE)
Ne n/m Kontpoabnbie IIpakrudeckue
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE PeCypPChl
padoThI padoThI
Pa3znea 1. TeopeTudeckue 0CHOBbBI XUMHH
Crpoenue atoMma. Ilepuonnueckuit
3aK0 ITepromndeckas cuctema
1.1 KOH H LIepHOITHCCKas cueTeM 9 https://m.eds00.r/R3I9EAGIPC
XUMHUYECKUX djieMeHToR /I, M.
Menneneena
Crpoenue Bemectsa. MHOroo6pasue
1.2 11 1 https://m.edsoo.ru/W4FD2VJF8
BEILIECTB
1.3 XUMUYECKUE PEAKIUU 19 1 3 https://m.edsoo.ru/QHDIJZGESH
Uroro no pazneny 39
Pa3nea 2. Heoprann4yeckasi Xumust
2.1 Hemeraminl 31 1 3 https://m.eds00.ru/9NCC2YQRIJ
2.2 Mertanibl 23 1 2 https://m.edsoo.ru/YEU9WRJ21
Uroro no pazneny 54
Pasznea 3. Xumnd u :Knu3HbL
MeTtoapl MO3HAHUS B XUMUH. XUMHUA U
3.1 9 https://m.edsoo.ru/2Q40I6N XK
JKU3Hb
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 g
[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

[Ipenmer u 3HaueHME
OpraHUYECKON XUMHH,
MIPEACTABICHHUE O
MHOT000pa3nH OPraHnYEeCKUX
COCIUHCHUI

DIEKTPOHHOE CTPOCHUE aTOMa
yriaeponaa (OCHOBHOE U
BO30YKIEHHOE COCTOSTHUS).
BanenTHBIE BO3MOKHOCTH
aToma yriepojaa

XuMHyecKkas CBA3b B
OpPraHUYECKUX COCTUHEHHUSIX.
Mexanu3mbl 00pa3oBaHUs
KOBaJEHTHOH CBS3H, CITOCOOLI
pa3pbiBa CBA3EH

Teopus crpoeHus
OpPraHUYECKUX COCTUHEHUN A.
M. bytieposa

Busl n3omepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAs!.
OneKTpoHHBIE AP PEKTH B

KoauuecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IpakTuyeckue
padoThI

JlaTa
U3y4YCHUS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/ibHbIE pecypChl

https://m.edsoo.ru/48G4H34K4

https://m.edsoo.ru/ODI6TSL9R

https://m.edsoo.ru/C42CCDYS5S

https://m.edsoo.ru/MIAFQ4PQO

https://m.edsoo.ru/GN3QZ8 AHX




MOJIEKYJIaX OPraHUYEeCKUX
COE€IUHEHUN

[IpencraBnenue o
KJIacCCU(PUKALINH U
cUcTeMaTH4ecKas
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

Knaccudukanms peakiuii B
OpraHUYECKON XMMHUH

https://m.edsoo.ru/P6AQNOU22

https://m.edsoo.ru/MS5SDJYMPIM

Cucremaruzanus u 00001eHue
3HAHUH 10 TEME

AJIKaHBI: TOMOJIOTHYECKHUH P,
obmrast popmyina,
HOMEHKJIaTypa U U30Mepus,
3JIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

https://m.edsoo.ru/SKOA3EB67

https://m.edsoo.ru/SHWFWZ174

10

11

12

(DI/ISI/ILI€CKI/I6 U XUMHUYCCKUC
CBOMCTBA aJIKAHOB

HaxoxxaeHue aikaHoB B
npupoje. CriocoObl MoyyeHus
U IPUMEHEHUE aJIKAaHOB

[ukmoankaHbl: o0mIast
(dbopMyIa, HOMEHKIIaTypa U
HU30MepHsi, 0COOEHHOCTH
CTPOCHHS U XUMHYECKHUX
CBOWMCTB, CITIOCOOBI OTyYEHUS
U IPUMEHEHUE

https://m.edsoo.ru/GVSLNQJ3X

https://m.edsoo.ru/AB2ZKXXIZ

https://m.edsoo.ru/Q4B590Q1A




13

Pemenue pacuérHpIX 3a1a4 Ha
OIIPEJIEIICHUE MOJIEKYIIIPHOU
(hOpMyIIbI OPraHUIECKOTO
BEIIECTBA 110 MAaCCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXOJISIIUX
B ero coctaB. CucremMaTu3amus
1 000011IeHNEe 3HAHUH 110 TEME

https://m.edsoo.ru/ED66JALEK

14

AJIKEHBI: TOMOJIOTUYECKUH P,
obmrast popmyina,
HOMEHKJIaTypa, FJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
Mouekynn. CTpyKTypHas ¥ HC-
TpaHC-U30MEPHS AJTKCHOB

https://m.edsoo.ru/NCGOE2K0J

15

duznyeckue U XMUMHUYECKHE
CBONCTBA ajnkeHoB. [IpaBuio
MapkoBHHKOBa

https://m.edsoo.ru/6XZHRIRTW

16

17

18

CriocoOpl mostyueHus u
MPUMEHEHHE ATKEHOB

ITpakTuyeckas padora Ne 1 o
teMe "[lonydenue sTuieHa u
M3y4YEHUE ero CBOMCTB"

Pemenne pacu€THeIX 3a1a4 Ha
OIIpEEIIEHUE MOJIEKYIAPHON
(bopMyIIBI OPraHNYECcKOro
BELIECTBA

https://m.edsoo.ru/YSODCR6ZN

https://m.edsoo.ru/HHCGPAVHS5

https://m.edsoo.rt/ XYWNMAYNA

19

AJKagueHbl: CONpsKEHHBIE,
U30JIMPOBaHHBIE,
KyMYJIUPOBaHHBIE.

https://m.edsoo.ru/EKDS1U5UV




20

Oco0EHHOCTH 3IEKTPOHHOTO
CTpOEHUS

XUMU4YeCcKHe CBOMCTBA
COMPSDKEHHBIX JTUCHOB

https://m.edsoo.ru/M356GLRBE

21

22

CriocoObI mosryueHust u
MIPUMECHECHHE ATKAIUCHOB
AJIKUHBI: TOMOJIOTHYECKHUI
psn, obmas popmyia,
HOMECHKJIATYpa, JIEKTPOHHOE H
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (pr3muecKue
CBOICTBA

https://m.edsoo.ru/KTSM1N272

https://m.edsoo.ru/N65WYKD93

23

24

XUMHUYECKUE CBOUCTBA
AITKAHOB

KauecTBeHHBIE peaky Ha
TPOMHYIO CBA3b

https://m.edsoo.ru/MQ7AO3SUC

https://m.edsoo.ru/45UN142UY

25

CrniocoOsl mostyueHus u
MPUMEHEHHE AIKHHOB

https://m.edsoo.ru/SYL7VWAMA

26

27

28

Pemenue 3agau: pacuérsl 1o
YPaBHEHUIO XUMUYECKOMN
peakuuu

Cucremaruzanuys u 00001eHue
3HAHUH 10 TEME

ApEHBI: TOMOJIOTHYECKUH Psi,
obmas popmyna,
HOMEHKJIAaTypa. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE

https://m.edsoo.ru/Q7XMPZSRF

https://m.edsoo.ru/19DNOPINS

https://m.edsoo.ru/ WNGDLBKS5D




29

MOJIEKyJ O€H30J1a U TOJTyoJI1a,
ux (hpuznyeckue CBOMCTBa

XUMHUYECKUE CBOMCTBA aPEHOB:
peaKIu 3aMeIIeCHUs

https://m.edsoo.ru/FCNHX9WY 1

30

XUMHYECKUE CBOWMCTBA apEHOB:
peaKLuuy IPUCOCAUHEHN,
OKHCJIEHHE T'OMOJIOTOB OeH30I1a

https://m.edsoo.ru/CSBNGDUCS

31

32

33

OCO0EHHOCTH XUMHUYECKAX
CBOMCTB CTUPOJIA

Pemenue pacu€tHbix 3a/1a4 Ha
ONpeIEIICHUE MOJIEKYIISIPHOM
(bOopMyIIbl OPraHuYecKoro
BEIIlECTBA

CriocoObl nostyueHus u
IIPUMEHEHHUE aPEHOB

https://m.edsoo.ru/F2K2CB5PG

https://m.edsoo.ru/QFKSRGCXW

https://m.edsoo.ru/2VKLXNJZ4

34

T'enetnyeckas cBsI3b MCXKIY
Pa3iIMUHBIMU Kj1aCCaMU
YIII€BOJOPOIOB

https://m.edsoo.ru/1X7QMST7F

35

36

37

Pacuétel 1o ypaBHEHUAM
XUMHYECKUX PEAKIIUH.
Cucrematuzanusa 1 0000IIeHne
3HAHWH 10 TEME

IIpuponusiit ras. [lomyrHele
He(TsAHbIE ra3bl

KaMeHHBIH yrosib U mpOyKThI
ero nepepaboTKu

https://m.edsoo.ru/9VBZTY4PI

https://m.edsoo.ru/CK1CUWWEN

https://m.edsoo.ru/BDDEXD2FV

38

Hedtb 1 ciocoOs! e€
nepepadotku. [Ipumenenue

https://m.edsoo.ru/ORE9Y2CYG




39

IPOJIyKTOB MEPEPadbOTKH
HepTH

['eHeTnveckast CBA3b MEKITY
Pa3IUYHBIMH KIacCaMU
YTJIEBOJIOPOIOB

https://m.edsoo.ru/HQ22U8ZHE

40

l"anorenonpousBoaHbIE
YIJIEBOIOPOOB: 3JIEKTPOHHOE
CTpOCHHE; pEaKLUU 3aMeIICHUS
rajoreHa

https://m.edsoo.ru/XX94BSSGR

41

JeiicTBue 1ienouei Ha
raJIOTeHIIPOU3BOIHBIC.
BzaumoneiicTrue
JUTAJIOTCHAIKAHOB C MarHUEM
Y IUHKOM

https://m.edsoo.ru/FF1 1CTQKA

42

Cucrematuzanusa 1 0000IIeHne
3HaHUH 10 pa3zueny
"VYrieBomopoasr"

https://m.edsoo.ru/6XBYFOLLD

43

44

KonTponbhas pabota no teme
"VYrneBomopoasr"

[IpenenbHbIe OAHOATOMHBIE
CHUPTHL: TOMOJIOTHUECKHUH PsiI,
obmrast popmyna, cTpoeHue
MOJIEKYJI, U30MEPHS,
HOMEHKJIaTypa,
kinaccudukanus, puznyeckue
CBOMCTBA

https://m.edsoo.ru/EJH90TTS0

https://m.edsoo.ru/I9NSKPMLB

45

XUMHUYECKHE CBOUCTBA
MpeETbHBIX OJJTHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/VHOGFCVLZ




46

47

48

49

CriocoOsl mostyueHus u
MIPUMEHEHUE OJHOATOMHBIX
CIIUPTOB

[Ipocteie 3hupsr:
HOMEHKJIaTypa U U30Mepusl,
0COOEHHOCTH (PU3UYECKUX H
XUMHYECKHUX CBOMCTB

MHOroaroMHbI€ CITUPTHI:
ATUJICHTJIMKOJIb U TJIUIECPHH,
X QU3MYECKUE U XUMHUCCKHE
CBOMCTBa

Crioco0bl mostyueHus: u
NPUMEHEHHE MHOTOaTOMHBIX
CIIUPTOB

https://m.edsoo.ru/N9HOJ3V 12

https://m.edsoo.ru/UUYC7UU21

https://m.edsoo.rt/KMYAE65AX

https://m.edsoo.ru/EU9L4B5H6

50

DeHOJI: CTPOCHUE MOJIEKYIIBL,
¢u3nueckue cBoicTBa.
ToxcuyHOCTH PeHoIIa

https://m.edsoo.ru/0117TP1EX

51

52

Xumudeckue cBoicTBa (heHomna

CriocoObl nostyueHus u
NpUMEHEHHe PeHoa

https://m.edsoo.ru/DRURODFRJ

https://m.edsoo.ru/60B9BOAKU

53

[IpaxTnueckas padora Ne 2.
Pemenne SKCIICPUMCHTAIIBHBIX
3anad rno teme "CrnupTsl U
¢benonsr"

https://m.edsoo.ru/SHIGNHMGK

54

55

Cucremarusanusa 1 0000IIeHne
3HAaHUH I10 TeEME

Abaeruasl ¥ KETOHBI:
3JIEKTPOHHOE CTPOCHUE

https://m.edsoo.ru/J7BQQOWB6

https://m.edsoo.ru/DHUDYUVGN




56

57

KapOOHUJILHON TPYIIIbI;

TOMOJIOTUYCCKUE PAIBI, O6H_[aSI

dbopMmyna, u3omMepus u
HOMEHKJIaTypa
AJbJIeTH/IBI B KETOHBI:
bu3ruecKre CBOMCTBA,;
peakuuu MpUCOETUHEHUS

Peakuuu okucneHus u
Ka4YCCTBCHHBIC pCAaKIIMHU
AJIBJACTU 0B 1 KCTOHOB

https://m.edsoo.ru/FTMHFTV8V

https://m.edsoo.ru/MT7LK3HUT

58

Crioco0sl nostyueHus
AJIBJCTU 0B 1 KETOHOB

https://m.eds0o0.ru/KOSEDOZNC

59

60

61

62

OAHOOCHOBHBIE NpPEEIbHBIC
KapOOHOBBIE KUCJIOTHI,
0COOEHHOCTH CTPOCHHUS UX
MOJIEKYJT

N3omepust 1 HOMEHKIIATypa
KapOOHOBBIX KHCIIOT, UX
(bu3nvecKue CBONCTBA

XUMHUYECKHE CBOUCTBA
MpEAEIbHBIX OJJTHOOCHOBHBIX
KapOOHOBBIX KHUCIOT

OCco0OEHHOCTH CBOWMCTB
MYypaBbUHOMN KHUCIOTHI.
MHuoroo6pasue kapOOHOBBIX
KHCJIOT

https://m.edsoo.ru/3AG3MM12R

https://m.edsoo.ru/S§§RK8HSI 4

https://m.edsoo.ru/FG799CL7C

https://m.edsoo.ru/NCRPAK4ZQ

63

Oco0EHHOCTH CBOWUCTB:
HereHeJ’ILHBIX H

https://m.edsoo.ru/PO7B20AZG




apoMaTHYeCKUX KapOOHOBBIX,
JTMKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BbICIINX
KapOOHOBBIX KUCIIOT

64

65

[ToHsATHE O TPOU3BOJHBIX
KapOOHOBBIX KHUCJIOT

CriocoObl nostyueHus u

IIPUMCHCHHEC Kap6OHOBbIX
KHCJIOT

https://m.edsoo.ru/ASMQKWRS52

https://m.edsoo.ru/ZY83U8721

66

Crnoxuble 3¢upsL:
TOMOJIOTHUYECKUH PsiJI, 00IIIast
bopmyia, u3oMepus u
HOMEHKJIATypa

https://m.edsoo.ru/4C5QIMALE

67

68

duznyeckre 1 XUMHUUECKHE
cBoiicTBa 3(hHpoB

Pemenue pacu€THbIxX 3a1a4: 110
YPaBHEHUIO XUMUYECKOMN
peaKuru, Ha ONPEICTICHNUE
MOJIEKYJISIPHOIN (pOpMYJIBI
OpPraHr4YeCcKOro BEIIECTBA

https://m.edsoo.ru/TCJGEW2K6

https://m.edsoo.ru/K512Q0HVD

69

70

[TpakTuyeckas pabora Ne 3.
Pemrenune skcriepuMeHTaTBHBIX
3ana4 o teme "KapOoHOBbIE
KUCNOTHI. CiioxHbIE Y3PUPHI"
Kupsr: crpoenue, puznueckne
Y XUMHYECKHE CBOHCTBA
(runponus)

https://m.edsoo.ru/OGEJG1Z60Q

https://m.edsoo.ru/9SIVVGAD3




71

72

73

74

OcoOEeHHOCTH CBOWCTB JKUPOB,
COJIEpIKaIMX OCTaTKU
HENpeIeNbHbIX JKUPHBIX
KUCIOT. JKupsl B Ipupoie

Mpu1a Kak cOJIA BBICIIUX
KapOOHOBBIX KHCIIOT, UX
Morolee aeicteue. [lonstue o
CUHTETUYECKUX MOIOIIUX
cpenctBax (CMC)
I'enernyeckas CBsA3b
YIJI€BOIOPOAOB U
KHMCJIOPOJICOACPKALIUX
OpPraHUYECKUX BEILECTB
Pacué€rsl 1o ypaBHEeHUSAM
XUMHYECKHUX PEAKIIUH

https://m.edsoo.ru/HAIOMQYAG6

https://m.edsoo.ru/YPLLO9UE7

https://m.edsoo.ru/ASFISXVSU

https://m.edsoo.ru/LZSVLL2BX

75

CucreMarusanus 1 00001IeHNE
3HAHUH 10 TEME

https://m.edsoo.ru/SSWMSEF7D7

76

OO6mrast XxapakTepucTruKa
YTJIEBOJIOB U Kiaccuukarus
YTJIEBOJIOB (MOHO-, IU- U
MoJIMCaxapu/bl)

https://m.edsoo.ru/01 RIX8HGR

77

78

MoHocaxapuabl: pusnyeckue
CBOMCTBA 1 HaXO0KJICHHE B
pHUpoie

[IpuMeHeHue IIII0KO3BI, €€
3HAYEHUE B
KHU3HEIEATEIIBHOCTH
opranusma

https://m.edsoo.ru/SDKMBGIF6

https://m.edsoo.ru/6LS9BLN9Q




79

80

81

Jucaxapupl: caxaposa,
MajabTO3a U JIaKTO3a.
Haxoxnenue B mpupoe u
MIPUMEHEHHE TUCAXapHIOB
[Tonucaxapuapl: cTpoeHue
MaKpOMOJICKYJI, (GPU3NUECKHUE U
XUMHUYECKHE CBOMCTBA,
MIPUMEHEHHE

[TonsiTHe 06 UCKYCCTBEHHBIX
BOJIOKHAX

https://m.edsoo.ru/0OYDXJOOUH

https://m.edsoo.ru/52Z6UKUNG

https://m.edsoo.ru/CPO60DRNM

82

Pemenne pacueTHsIX 3a1a4 Ha
OIIpeeIICHUE I0JIA BBIXOAA
IIPOJYKTA PEaKLUu OT
TEOPETUYECKH BO3MOKHOTO

https://m.edsoo.ru/FVQ99R8JH

83

84

85

86

CucreMmaruzamus 1 00001eHe
3HaHUH 10 pa3zueny

KonrtponbHas pabora no Teme
"Kucnoponconepxkariue
OpraHuvecKue coeanHeHus"
AMUHBL: KTacCUpUKAINS,
CTPOEHHUE MOJIEKYJI, 001I1ast
bopmyna, uzomepus,
HOMEHKJIaTypa U pU3NYECKUe
CBOMCTBA

XUMHUYECKUE CBOUCTBA
anudaTuyecKux aMHMHOB

https://m.edsoo.ru/YTA71SOGH

https://m.edsoo.ru/40ZT3216M

https://m.eds0o0.ru/64T9T10ZV

https://m.edsoo.ru/MYC4DL1GD




87

88

89

90

91

AHWIVH: CTPOCHUE aHWIINHA,
0COOECHHOCTU XUMUUYECKUX
CBOWCTB aHWJIMHA

Crioco0sl motyueHus: u
MIPUMEHEHHE aTHu(PaTHUECKUX
aMHUHOB

AMHUHOKMCIIOTHI:
HOMEHKJIaTypa U U30Mepus,
(u3uYecKue CBOMCTRA.
OtnenbHbIC PEICTABUTEH O~
AMHHOKHUCJIOT

XnMHYecKre CBOMCTBA
aMHHOKHCJIOT, UX
OMOJIOrMYECKOE 3HAUECHHUE
amuHokuciiotr. CuHTE3 U
TUAPOJIN3 TENTUI0B

benku xak npupoaHsie
MOJIUMEPBI; CTPYKTYPbI OEJIKOB

https://m.edsoo.ru/FRTQ7TUDA

https://m.edsoo.ru/LCF82MVKH

https://m.edsoo.ru/RQIQFGFVC

https://m.edsoo.ru/I6QZ981X7Z

https://m.edsoo.ru/C031GD96B

92

93

94

XUMHUYECKHAE CBOMCTBA OEIIKOB

A3oTtcoaepikaiiue
reTepOLMKINYECKHE
coeauHeHus. HykiienHoBbIe
KHCJIOTBI: COCTaB, CTPOCHUE H
Ouosoruyeckas poib

[TpakTuyeckast padora Ne 4.
Pemienue skcrepuMeHTaIbHBIX
3aja4 Mo TeMe
"A3oTcoaepKaime
OpraHUYecKue cCoequHeHus"

https://m.edsoo.ru/67MDSJICA

https://m.edsoo.ru/6A9USIK1G

https://m.edsoo.ru/NC46Z2YR7




95

96

97

98

[TpakTuueckas padota Ne 5.
Pemenne skciepuMeHTAIBHBIX
3aja4 1o reme "Pacno3HaBaHue
OpraHUYECKUX COCTUHECHUM"

KontponbHas paboTa mo teme
"A3zoTcoaepxaliue
OpraHu4eckue coenHeHus"

OCHOBHBIE TTOHSTUS XUMHHU
BBICOKOMOJICKYJISIPHBIX
COG,[[I/IHGHI/Iﬁ H MCTOABI UX
CHUHTC3a —II0JIMMCPpU3alug U
IIOJIMKOHACHCAIIUA

IInacTtmaccel. YTunusanusa n
nepepadoTKa MIacTuKa

https://m.edsoo.ru/4GSLO35TE

https://m.edsoo.ru/R69Q6G8OU

https://m.edsoo.ru/7SVQS1I0N

https://m.edsoo.ru/1U7EQ648Y

99

DnacToMepbl: HaTypaJlbHbII
CHHTETHYECKUE KayTyKH.
Pe3una

https://m.edsoo.ru/SO6ALFPLS

100

BonoxHa: HatypanbHEIE,
HNCKYCCTBCHHBIC,
CHUHTCTHYCCKHUC. HOJ’II/IMepI)I
CHEHaIbHOTO Ha3HAUEHUS

https://m.edsoo.ru/DQOJRVK4H

101

102

[TpakTuyeckas pabora Ne 6.
Pemenue skciepuMeHTATBHBIX
3as1a4 1o Teme "Pacmo3HaBanue
IIACTMACC ¥ BOJOKOH"

O0o001IeHNEe U CHCTEMATH3aLIHS
M3Y4YEHHOTO MaTepuana 1o
TeMe "BricokoMoneKyspHbIe
coenuuenus"

https://m.edsoo.ru/Y1QQLRSOP

https://m.edsoo.ru/REGCQOZS45




OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102




11 KIIACC

KoaudecTBO 9acoB

Ne Hara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka Konrpouabusie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTeIbHbIE PecypcChl
padoThI padoThI

Atom. CocTaB aTOMHBIX SIJIEp.

1 i 1 https://m.edsoo.ru/NOPBJ3G7]
XuMudecku 31eMeHT. M30Tomnb!
CrpoeHue 3JIeKTPOHHBIX

2 000JI0YEK aTOMOB, KBAHTOBBIE 1 https://m.edsoo.ru/9MTBPF8US
qyciia
Krnaccudukanus XaMHIeCKUX

3 3JIEMEHTOB (s-, p-, d-, f- 1 https://m.edsoo.ru/MDGLT301C
3JIEMEHTHI)
Pacnpenenenue 31eKTpOHOB 1O

4 1 https://m.edsoo.ru/HN5SVIRET2
aTOMHBIM OpOUTaISIM
DneKTpOHHBIE KOH(UTYpaIUH

5 aTOMOB 3JIEMEHTOB B OCHOBHOM 1 https://m.edsoo.ru/56MO011PUG
1 BO30YXIEHHOM COCTOSIHHH
DNeKTpOHHBIE KOH(UTYpaIUH

6 HOHOB. 1 https://m.edsoo.ru/3ZORH4PQL
DNeKTPOOTPUIIATETEHOCTh
[Tepuonuueckuii 3aKOH U
[Iepnonnueckas cucrema
XAMHUYECKUX djieMeHToB /I, M.

7 1 https://m.edsoo.ru/RRTS1FRBD

MenpeneeBa, CBSI3b C
COBPEMEHHOU TEOPUEN CTPOEHUS
aTOMOB




3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMUYECKHUX JIEMEHTOB
1 00pa3yeMbIX UMHU IIPOCTHIX U
CJIOXKHBIX BEILECTB I10 IpyIam
U [IepUOJIaM

https://m.edsoo.ru/M2BGS8LQGU

10

11

12

13

Cucremaruzanys 1 00001ene
3HAHUH 110 TEME

Bunbel XuMu4eckon CBA3H.
MexaHu3Mbl 00pa30BaHUs
KOBaJICHTHOM CBSI3H.
BonoponHnas cBs3b.
MexMoeKyIIsIpHbIe
B3aUMOJCUCTBUSA

BaneHnTHOCTb U BaJleHTHBIE
BO3MOKHOCTH aTOMOB. CBS13b
AJIEKTPOHHON CTPYKTYpPHI
MOJIEKYJ C UX T€OMETPUUYECKIM
CTPOEHUEM

IIpencraBieHnst 0 KOMIUIEKCHBIX
COEMHEHMSX: COCTAB U
HOMEHKJIaTypa

BemectBa MOJICKYIISIDHOT'O U
HEMOJICKYJIIPHOTO CTPOCHUH.
Tursr KPpUCTAJTINIMICCKUX
PpCUICTOK U CBOICTBA BEIIIECTB

https://m.edsoo.ru/FOHYMABMC

https://m.edsoo.ru/YSFOZQORM

https://m.edsoo.ru/FLOBCCB2E

https://m.edsoo.ru/PNUHMOOPS

https://m.edsoo.ru/40CASLVY3

14

[TonsiTHE O MHCTIEPCHBIX
cucremax. [Ipencrasnenue o
KOJUIOUIHBIX pacTBOpax

https://m.edsoo.ru/SQWSNJMIO




15

16

17

18

HcTuHHBIE PaCTBOPSI:
HACBIIICHHBIC U HEHACHIIICHHBIE,
PacTBOPUMOCTb.
Kpucramnoruaparst

CriocoObI BhIpaKEHUS
KOHIIEHTPALlUU PAaCTBOPOB

Pemenue 3agad ¢
HCIIOIb30BaHUEM TOHATHH
"MaccoBas J10J151 paCTBOPEHHOTO
BemiecTBa", ""MossipHas
KOHIIeHTpauus"
Knaccudpukanus n
HOMEHKJIaTypa HEOPTraHUYECKUX

BCIICCTB

https://m.edsoo.ru/MI2GZKJ8B

https://m.edsoo.ru/ZUAKS9SXC

https://m.edsoo.ru/9YYGI9X6FN

https://m.edsoo.ru/Y3JUK9MC4

19

20

CucreMarusanus 1 00001IeHNE
3HAHU 10 TEME

KonrtponbHas pabota no remam
"CrpoeHue aToma.
[Iepnonnueckuil 3aK0H 1
[Iepnonnueckas cucrema
XUMHUYECKUX djieMeHToR /1. M.
Menpeneesa", "Crpoenue
BemecTBa. MHOTOOOpa3ue
BelIeCTB"

https://m.edsoo.ru/7LEFEOFMS

https://m.edsoo.ru/SARJUK9HZ

21

Knaccudukamnms xumuaeckmx
peaKkuuii B HEOPraHUYECKOU U
OpraHUYeCcKON XUMHH. 3aKOH
COXpaHEHHUs MaCChl BEUIECTB;
3aKOH COXpaHEHUs U

https://m.edsoo.ru/ZOMZMSEREE




22

MIpeBpAaILEHUS SHEPTHH TTPU
XUMHYECKHUX PEaAKIIHSIX
Tennobie 3G HEKTHI

XUMHUYECKUX PEaKIIUH.
TepMmoxumuyeckue ypaBHEHHS

https://m.edsoo.ru/9TSXHFMT4

23

Brrunciienus 1o ypaBHEHUSIM
XMMHYECKUX PEAKIU U

TCPMOXUMHUYCCKUM YPABHCHUAM

https://m.edsoo.ru/VSWAVUXOH

24

CKopocTh XMMHUYECKOM peakuuu,

€€ 3aBUCUMOCTD OT Pa3JIUYHbIX
¢axropos. Katanus u
KaTaJIn3aTOPbI

https://m.edsoo.ru/DSEHND9EL

25

26

27

T'omorennsie u TCTCPOTCHHLBIC
peakiuu

ITpakTuyeckas padora Ne 1 o
TeMe "BinsiHue pa3nnyHbIX
(akTOpPOB Ha CKOPOCTh
XUMHUYECKON peakuun"

OO6patuMble 1 HeOOpaTUMBbIE

peakuuu. XUMHUYECKOE
paBHOBECHE

https://m.edsoo.ru/RNEPOZ7YO

https://m.edsoo.ru/NGQO5JTY7

https://m.edsoo.ru/ XHPQ3BRAJ

28

[IpakTuueckas padora Ne 2 o
TeMe "BiusHHE pa3InyHbIX
(akTOpOB Ha MOJIOKEHUE
XMMHUYECKOT0 paBHOBecus"

https://m.edsoo.ru/UMB65DAVK

29

DNEeKTPOIUTHYECKAs
mucconmanya. CHIbHBIE U

https://m.edsoo.ru/S8UJMTOHPO




30

31

ciabpie AMeKTpoauThl. CTereHb
JMCCOIMALITT

HoHHOE pou3BeicHNUE BOIBI.
Cpena BOJHBIX PacTBOPOB.
Bonopoansriii mokazarens (pH)
pactBopa

I'mpaposnus coneit. Peakiuu,
MPOTEKAIOIINE B PACTBOPAX
AJIEKTPOJIMTOB

https://m.edsoo.ru/7S6FNI1 YU

https://m.edsoo.ru/LSHMAMHLIJ

32

[IpaxTnueckas padora Ne 3 o
TeMe "XHUMHUYECKUE PEAKIINH B
pacTBopax 3JIEKTPOJIUTOB"

https://m.edsoo.ru/RDECXFMNS

33

34

35

OKHUCIIUTEIBHO-
BOCCTAaHOBUTEIIbHBIE PEAKIINH.
Baxnaenmme OKUCIUTENN U
BOCCTAaHOBHUTEIHN

Mertoza 351eKTpOHHOTO
(371eKTOHHO-MOHHOT0) OanaHca

3J'IeKTp0J'IH3 pacTBOpPOB U
pacijiaBoB BCHICCTB

https://m.edsoo.ru/AF9ATHSZT

https://m.edsoo.ru/LCSPR4PCZ

https://m.edsoo.ru/7UCOBIP3Q

36

37

38

Pemenne 3amau pa3inu4HbIX
THUIIOB

Pemenwue 3ana4 pa3nuvHbIX
THUIIOB

CucreMaru3anus u 0000IIeHHE
3HaHUH 110 TeMe "XHUMHUYECKHE
peaxkuun"

https://m.edsoo.ru/MBRCJ2BHV

https://m.edsoo.ru/REEKUYHAU

https://m.edsoo.ru/OOCUUKMEF1




39

40

41

42

KontponbHas paboTa mo teme
"Xumuueckue peakuuu"

ITonoxeHue HEMETAIIOB B
[Tepuonuueckoit cucreme
XAUMHYECKUX dj1eMeHToB /I, U.
MeneneeBa 1 0COOEHHOCTH
CTPOEHHUS UX aTOMOB.
du3nyuecKkue CBOMCTBA
HEMETAJIJIOB

AmoTponus HEMETaIoB (Ha
MpUMEPE KUCIOPO/ia, CEPHI,
docdopa u yraeponaa)
Bonopoa: nonyuenue,
(bU3UYECKHEe U XUMHUYECKUE
cBoricTBa. [ mapuasl

https://m.edsoo.ru/E120ZSNS2

https://m.edsoo.ru/S2TIIG534

https://m.edsoo.ru/DKHVETX6S

https://m.edsoo.ru/EOAB3TJZ2

43

T"anorensl: HaX0XKICHUE B
MPUPO/IE, CIOCOOBI MOTYYEHUS,
¢busznuecKkrue 1 XUMUYECKHe
CBOMCTBa

https://m.edsoo.ru/SESM200XI1

44

l'anorenoBo1OpOABI.
Baxwneiimue
KHUCJIOPOJICOAEpIKAITIE
COEIMHEHUS TAJIOT€HOB

https://m.edsoo.ru/FWWHG6A36J]

45

JlaGopartopHbie 1
MIPOMBIIIIJIEHHBIE CTIOCOObI
MOJTyYCHHUS TaJIOTCHOB.
[TpuMeHeHHe TajJoreHoB U uX
COCIMHEHU I

https://m.edsoo.ru/ULSR2WQ2T




46

47

48

[TpakTrueckas padota Ne 4.
Pemenne skciepuMeHTAIBHBIX
3aja4 o reme "['anorens"”

Kucnopoa: naboparopHsie u
IIPOMBIIIICHHBIE CIIOCOOBI
NOJTy4YeHHUsl, PU3NYECKUE U
XUMHUECKHe cBoiicTBa. O30H.
[IpumeHeHue kucnopona u
030Ha

OKcuIbl ¥ IEPOKCHIBI

https://m.edsoo.ru/VIHPYU202

https://m.edsoo.ru/SLQHHJCFF

https://m.edsoo.ru/4AMRVPMOQAI

49

Pemrenne 3amau pa3inu4HbIX
TUIIOB

https://m.edsoo.ru/Q8L5S0HZYY

50

51

52

Cepa: Hax0XJIEHHUE B PUPOJIE,
CTIOCOOBI OTYYCHUS,
(1)I/ISI/II-I€CKI/IC U XUMHUYCCKHUEC
CBOICTBA

CepoBonopo, cyabhuabl
Kucnopoaconepxariue
coequHeHus cepbl. OcoOeHHOCTH
CBOMCTB CEPHON KUCIIOTHI

https://m.edsoo.ru/3JASFNQQOK

https://m.edsoo.ru/PMO9PHT?23

https://m.edsoo.ru/8TN3SZ505

53

[IpaxTnueckas padora Ne 5.
Pemenue SKCIICPUMCHTAIIBHBIX
3ama4 o Teme "Cepa u eé
coeIMHEeHHs "

https://m.edso00.ru/9S76ZZRFW

54

A30T: Hax0XJAEHUE B IPUPOJIE,
CIOCOOBI MOJTYYEeHHUS,
¢bu3znyecKkrue 1 XuMHUYeCcKHe
CBOMCTBa. AMMUAK, HUTPU/IBI

https://m.edsoo.ru/IZPKO7C4P




55

56

57

58

Kucnopoaconepskaiue
COEIMHEHMS a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM
KHUCJIOTHhI

[IpuMeneHnue a3ora u ero
COCTUHEHUN. A30THEIE
ynoOpenus

docdop: HaXOKICHUE B
MPUPOJIE, CIIOCOOBI OTYYCHUS,
bu3nvecKre 1 XUMHUECKUE
cBorictBa. Dochuas u hochun
Oxcunst hocdopa,
dhochopcoaepkae KUCIOTHI.
Conu dochopHOil KUCIOTHI

https://m.edsoo.ru/271860BC3

https://m.edsoo.ru/MO1P034QF

https://m.edsoo.ru/PXZ017ZQS0

https://m.eds00.ru/0OZT28DNQ

59

[Tpumenenue pocdopa u ero
coequHeHuil. ocpopHbie
ynoOpeHus

https://m.edsoo.ru/99E3JYYTM

60

[IpakTiueckast padorta Ne 6.
Pemenue skcriepuMeHTATEHBIX
3amad o teme "A3ot u docdop
1 UX COeqUHEHUS"

https://m.edsoo.ru/97LCBYXY?2

61

Yrinepos: HaxoKIeHUE B
MIPUPOJIE, AIJIOTPOIIHBIE
Moaupukanum; GU3ndecKue u
XHMHYSCKHE CBOMCTBA,
MpUMEHEHNE

https://m.edsoo.ru/TIWDS30OTDR

62

Oxcun yrnepona(Il), oxcun
yriepona(IV), yromeHas
KHUCJI0Ta U €€ COJIU

https://m.edsoo.ru/6DLNTI13TE




63

64

65

Pemenne 3a/1av pa3JIMIHbIX
THUIIOB

Kpemuuii: HaxoxaeHue B
MIPUPO/IE, CIOCOOBI MOTYUEHUS,
(hU3UYECKHEe U XUMHUYECKUE
CBOMCTBa

Oxcup kpemuaus(1V),
KpEMHHEBasi KUCIIOTA, CUIIUKATBhI

https://m.edsoo.ru/POWKCINJX

https://m.edsoo.ru/R7FY3Y3BW

https://m.edsoo.ru/NTQOS329K

66

67

68

[IpuMeHeHne KpeMHUS U €T0
coenunennii. CTEKIIO0, €T0
MI0JIy4Y€HHUE, BU/IbI CTEKJIA

Pemenue 3amau Pa3INIHbIX
THUIIOB

Cucremaruzanusa 1 0000IIeHnE
3HaHUH 1o Teme "HemeTamnbr"

https://m.edsoo.ru/IXJOO60O0T

https://m.edsoo.ru/S5319XD1S

https://m.eds00.ru/QCSGMOTFS

69

70

71

KonTponbhas pabota no teme
"Hemetanmsr"

AHanu3 pe3yabTaToB
KOHTPOJIBHON paboTHI,
KOPPEKIIUS OIIHO0K

[TonoxxeHune MeTawIoB B
[Tepuoanueckoit cucreme
XUMHUYECKHUX 3JIEMEHTOB.
Oco0OeHHOCTH CTPOCHHUS
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJJIOB

https://m.edsoo.ru/VPSTFCAFI

https://m.edsoo.ru/LAOAONSJ7

https://m.edsoo.ru/5S7FR91QP1




72

73

OO6mume puznueckre CBOMCTBa
MetaiuioB. [Ipumenenue
METAJIJIOB B OBITY ¥ TEXHUKE

Cnnasel MetaiioB. Kopposus
METaJJIOB

https://m.edsoo.ru/ICNOR6AKW

https://m.edsoo.ru/1 V3XS7FXT

74

Pemenune 3anau pasiau4HbIX
TUIIOB

https://m.edsoo.ru/HCZY575D9

75

76

DNEKTPOXUMHUECKUN Psijt
HanpspkeHui mMetaiios. O0mue
CIIOCOOBI MOTYYEHHS] METAJIOB

OOw1ast XxapakTepUCTHKA
MeTauioB [A-rpyniibl
[Tepuonnueckoit CucTeMbl
XUMHUYECKUX 3JIEMEHTOB.
Harpuii n xanuii: nosnydeHue,
¢bu3nyecKkrue 1 XUMHYECKHE
CBOMCTBA, IPUMEHEHNE IPOCTHIX
BELIECTB U UX COECIUHEHHUN

https://m.edsoo.ru/SWIJLF3YLW

https://m.edsoo.ru/W4VWNSJ5SE

77

78

OO6mrast XxapakTepucTruKa
MeTtauioB [IA-rpynmsl
[Tepuonuueckoit CUCTEMBI
XUMHYECKHUX 3JIEMEHTOB.
Marnuii 1 KanbLUUi: II0JIy4YEHUeE,
¢buznyeckue 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHNE NIPOCTBIX
BELIECTB U UX COECIUHEHUN

JKécTtkocTh BOIBI U CITIOCOOEI €6
yCTpaHEHUS

https://m.edsoo.ru/Q4YBTZ3RY

https://m.edsoo.ru/609WLKNTN




79

80

81

AJIFOMUHMI: TTOJTy4YEHHE,
¢busnvecKre 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHUE

AMdoTepHbIE CBOMCTBA OKCHIA
Y TUJIPOKCH]IA AITFOMHUHUSI,
TUIPOKCOKOMITIIEKCHI
QITIOMUHHUS, UX TPUMEHEHUE

Pemenue 3amau Pa3IMIHbIX
THUIIOB

https://m.edsoo.ru/OZHBSJBQ6

https://m.edsoo.ru/RM2IRHCBM

https://m.edsoo.ru/ZCTIX7CQ3

82

[IpaxTuueckas padora Ne 7.
Pemenue skcriepuMeHTATbHBIX
3aJ1a4 110 Teme "MeTtaisl
[JIAaBHBIX noArpymnm"

https://m.edsoo.ru/ZR9H28T3K

83

OOm1ast xapaKTEepUCTHKA
METAJIJIOB MOOOYHBIX MOATPYIII
(B-rpymnm) Ilepuoanueckoit
CHCTEMBI XUMUYECKHUX
3JIEMEHTOB

https://m.edsoo.ru/INZNM9J50

84

duznyeckre 1 XUMHUUECKHE
CBOMCTBA XpOMa U €ro
COCI[I/IHGHI/II;'I, HUX IPUMCHCHUC

https://m.edsoo.ru/EMH85BONN

85

86

Baxxneiinme coe TMHEHUS
Maprasia. [lepmanranar kanus,
€r0 OKUCIINTEIbHBIE CBOMCTBA

dusnueckue 1 XUMUIECKUE
CBOMCTBA XKeEJe3a U ero
coenuHenuil. [lonyuenue u
IIPUMEHEHHE CIUIABOB XKelle3a

https://m.edsoo.ru/TVZPEFX8X4

https://m.edsoo.ru/71YSMIGSD




87

88

89

90

dusnyecke 1 XUMHUYECKHAE
CBOMCTBA MEJU U €é
COCJIMHEHUH, UX TPUMEHEHUE

Du3nyecKue U XUMUYECKHE
CBOMCTBA LIMHKA U €r0
COCUHECHU, UX IPUMEHECHHUE.
I'mapOoKCOKOMILIEKCHI IMHKA

[IpakTuueckas padora Ne 8.
Pemenue skciepuMeHTAIbHBIX
3a7a4 1o teme "MeTaiibl
MOOOYHBIX MOATPYIH"

Pemrenne 3amau pa3inu4HbIX
TUIIOB

https://m.edsoo.ru/GET21.9K3X

https://m.edsoo.ru/O4C5QKBEJ

https://m.edsoo.ru/BAJAYWS82G

https://m.edsoo.ru/EI77TEUHQZ

91

92

93

O00011IeHrE U CHCTEMATHU3ALIHS
M3YYEHHOT'0 MaTepuasa 1o TeMe
"Mertamibr"

KonTtponbHast paborta 1o Teme
"Mertamibr"

AHanu3 pe3yJbTaToB
KOHTPOJILHON paboTHI,
KOPPEKITHSI OIUOOK

https://m.edsoo.ru/NHKRDJUTS

https://m.edsoo.ru/47Z62V30B1

https://m.edsoo.ru/KGZODOKTT

94

Ponpb xumun B obecrieueHUn
YCTOMYHMBOTO pa3BUTHUSA
yenoseuecTsa. [lonsarue o
Hay4HBIX METOJAX
HCCIIE0BAHMS BELIECTB

https://m.edsoo.ru/SSTSRWKS8

95

Hayunsle mpuHIUIIBL
OpraHu3ali XUMHYECKOTO

https://m.edsoo.ru/V4Y20W8UR




96

97

npousBoAcTBa. [I[poMbllTIEHHBIE
CIOCOOBI OTYYECHUS
Ba)XKHEUIIINX BEIIECTB

XUMUYECKOe 3arpsi3HeHue
OKpY>KaroIlel Cpe/bl U ero
MOCIICACTBUS

XuMHS U 30pOBbE YEIIOBEKA.
JlexapcTBeHHBIE CpenCTBa

https://m.edsoo.ru/HFYWAQIVW

https://m.edsoo.ru/992MUF415

98

99

100

101

Xumus nuiy. Pois XxumMun B
o0ecrieueHny MMUIIEBON
0e30IacHOCTH

Kocmernueckue n
nap(roMepHBIe CPEICTBA.
briToBas xummns

XHUMUs B CTPOUTENBCTBE.
Baxwuerime ctpouTenbHble U
KOHCTPYKLMOHHBIE MaTepHUaIIb
X¥UMHSA B CEIILCKOM XO3SHUCTBE.

OpraHu4eckre U MUHEPAJIbHbBIC
ynoopeHus

https://m.edsoo.ru/BTM3AEKNW

https://m.edsoo.ru/OV8SPPBKW

https://m.edsoo.ru/SEX2N2T3J

https://m.edsoo.ru/YY395RQAJ

102

CucreMarusanus 1 00001IeHNE
3HAHUH 10 TEME

OBIIEE KOJIMYECTBO YACOB I10
I[MTPOT'PAMME

102

https://m.edsoo.ru/IGMSCPOK9




ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kox

NpoBepPsIeMOro
TpeOOBaHNS

1

1.1

IIpoBepsiemble TPeGOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHS OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl CpeTHEro
0011ero o6pa3oBaHus

BJ'IaI[eHI/Ie CHCTEMOM XUMHUYECKUX 3HaHHI>'I, KOTOpasA BKIOYaCT:

OCHOBOIIOJIATAIOIINE MOHATHS (XMMUYECKUI JIEMEHT, aTOM, H30TOIIBI,
ANIEKTPOHHAsE 000JI0YKa aToma, s§-, p-, d-3JEKTPOHHBIE OpOHTAIN
aTOMOB, OCHOBHOE U BO30YKIEHHOE COCTOSIHUE aTOMa, HOH, MOJIEKYJIa,
BAJICHTHOCTb,  3JEKTPOOTPUIATENBHOCTh,  CTENEHb  OKHCICHHS,
XMMHUYECKas CBA3b (G- M T-CBSI3b, KpaTHBIE CBS3M), THOpHUIM3aLIUsS
aTOMHBIX OpOMTaNell, KpUCTAIIIMYecKas peléTKa, MOjb, MOJIIpHas
Macca, MOJSIPHBI 00BEM, MOJIIpHAs KOHIEHTpAlHs, pPacTBOPHI
(MCTHHHBIE, TUCTIEPCHBIE CUCTEMBI), KPHCTAJUIOTUAPATHI, YIIICPOIHBIH
CKeleT, (QyHKIMOHAJIbHAs TpYIIa, paJukan, H30Mepbl, CTPYKTypHas
dopmyna, wu3omepuss  (CTpyKTypHas, Treomerpuyeckas  (Luc-,
TPAHCU30MEPHS), TOMOJOTHUYECKHI Psii, TOMOJIOTH, YTIJIEBOJOPOJIEI,
KHCJIOPO/I- U a30TCOJIeprKaIllie COCTUHEHNs, OMOJIOrMUECKU aKTHBHbIE
BeIIecTBa (YIJIeBOJIbL, JKUPHI, OCJIKH), MOHOMED, TOJIUMED, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIUHEHMS, KPEKUHT, PU(POPMUHT,
TUIIBI XHUMHWYCCKUX peaKuHﬁ (OKI/ICJ’II/ITCJ’IBHO-BOCCTaHOBI/ITeJ'H)HI)Ie,
9K30- M SHAOTEPMHUECKHE, PEaKIMM HOHHOTO OOMEHa, TOMO- H
reTeporeHHsle, oOpaTuMele U HEOOpaTUMBIE), PACTBOP, DICKTPOJIUTHI,
HEDJICKTPOJIUTHI,  JJICKTPOJIUTHYECKAass  JUCCOIMANNs,  CTETCHb
JIMICCOLIMANINY, OKHCIHUTENb, BOCCTAHOBHUTENb, 3JEKTPOJIN3, CKOPOCTh

XUMHUYECKOH pCaKknuu, XUMH4YCCKOC paBHOBCCI/Ie)

1.2

TEOPUH M 3aKOHBI (TEOPUS XUMHUUYECKOTO CTPOCHHUS OPTaHHMYECKUX
BemectB A.M. bytnepoBa, Teopust 3NEKTPOTUTUUECKON TUCCOLUALINH,
[lepuonnueckuii 3akon [[.1. MenneneeBa, 3akOH COXpaHEHUsI Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUI SI3bIK XMMHUHU, MUPOBO33PEHUECKHUE
3HaHUs, JIeKAIIME B OCHOBE TOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUN, COBPEMEHHBIE NPEACTABICHHUS O CTPOCHUU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HaIMOJIEKYJIIPHOM YPOBHSIX




1.3

MNpCaACTaBJICHUA 0 MCXaHUu3Max XUMHNYCCKHUX peaKHI/Iﬁ,
TCPMOANHAMHWYCCKUX u KHHCTHYCCKHUX 3aKOHOMCPHOCTAX ux

IMPOTCKAHUA, O XUMHUYCCKOM PABHOBECHHU, JUCIICPCHBIX CUCTEMAaxX

1.4

1.5

(akToIOrHUECKUEe CBEIEHHS O CBOMCTBaX, COCTaBe, MOJIYYCHUU U
0€30IaCHOM  HCIOJb30BAHUM  B@KHEHIIMX  HEOPraHUYeCKUX U
OpPraHMYECKHUX BEILIECTB B OBITY M NPAKTUYECKOH AeATeIbHOCTU
YeJI0BEKa

o01re HayYyHbIe TPUHIUITBI XUMUYECKOTO MTPOM3BOJICTBA (HA IPUMEpe
IIPOM3BOJICTBA CEPHOI KUCIOThHI, aMMHUaKa, METaHOJa, MepepaboTKu

HedTH)

CdopMupoBaHHOCTH YMEHUIA BHISBIISATH:

2.1
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XapaKTepHbIC TIPU3HAKKM W B3aUMOCBSI3b HM3YYCHHBIX IOHSITHIA,
NPUMEHSITh COOTBETCTBYIOIUE IMOHSATHS MPH OIMUCAHUHM CTPOCHUS U
CBOMCTB HCOPraHMYECKUX U OPraHMYECKUX BEICCTB U UX MPEBpaIleHui
B3aMMOCBSI3b XMMHUYCCKHUX 3HAHHUN C MOHATHSAMHU U IMPEACTABICHUSIMHU
JIPYTHX TIPEIMETOB JIJIs 00JI€€ OCO3HAHHOTO MOHUMAHUS U O0BSICHECHUS

CYIITHOCTHU MAaTCPUAJIBHOT'O CAWHCTBA MHpPa

CdopMHpPOBaHHOCTH YMEHUS UCIIOJIH30BATh:

3.1

3.2

HAaNMEHOBAHUS XUMHUYECKUX COCIMHEHUWA MEXKIYHApOAHOTO COI03a
TEOPETUYECKON M TMPUKIAAHOM XUMHUHU W TPUBUAJIBHBIC Ha3BaHUs
BEILIECTB, OTHOCAIIMXCS K H3YyYEHHBIM KJlacCaM OpPraHUYeCKUX U
HEOPraHUYECKUX COECIUHEHUI

XUMHUYECKYI0 CHUMBOJIHMKY JJISi COCTaBJICHUS (POPMYN HEOPTraHUYECKHX
BEIIECTB,  MOJICKYJIAPHBIX U CTPYKTYpHBIX  (pa3BEPHYTHIX,

COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHuYeCKUX BEIECTB

ChopMHpOBaHHOCTH YMEHUS KJIACCU(DHUITMPOBATD:

4.1

HCOPTraHNMYCCKUC BEIICCTBA, CAMOCTOATCIIBHO BLI6HpaTB OCHOBaHHs H

KPUTCPpUUN IJIA KJ'IaCCI/I(l)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OPraHruv4cCKrUE BCIICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHs H

KPpUTCPpUU IJIA KJ'IaCCI/I(l)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

M0 pa3IMYHbIM MpPU3HAKaM (YMCIIy M COCTAaBY PEarupyrolux BELIECTB,
TermoBoMy A(PQeKTy peakiuu, W3MEHEHHIO CTENeHEH OKUCIICHHS

AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YYACTHIO KaTaIn3aTopa)

CdopMupoBaHHOCTH YMEHHS XapaKTEPHU30BATh YJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30YXJAEHHOM COCTOSSHUM) W HOHOB

XUMHYECKUX 3ieMeHTOB 1 — 4 mepuonoB Ilepmogmyeckoil cucTeMbl




JA.N. MenaeneeBa 1 ux BaJICHTHbIE BO3MOKHOCTH, UCITOJIb3Ys HOHATHUS

§-, p-, d-3TEKTPOHHBIE OPOUTAIIN, PHEPIETUUECKUE YPOBHU

ChopMupoBaHHOCTH YMEHHSI OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOWCTB XMMHUYECKHUX 3JEMEHTOB U 00pa3yeMbIX UMH COCIMHEHHUU 1O

nepuoaaM U rpynmnam

7.1

7.2

7.3

ChopMUpOBaHHOCTh YMEHHUSI COCTaBJISITH YPABHCHUS XUMHUYECKUX
pEaKIMii ¥ paCKphIBaTh UX CYIIHOCTD:
OKHCITUTEILHO-BOCCTAHOBUTEILHBIX peakimii MOCPEIICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OaJlaHCa ATHX PEeaKIuit

YpaBHEHHsI PEaKIUi pa3IMYHBIX THUIIOB; TIOJHBIE U COKPAIIEHHBIC
YpaBHEHHsI PEaKIUHd HMOHHOTO OOMEHa, YYHTHIBAas YCJIOBHUSA, IPH
KOTOPBIX 3TH PCAKIMKU UAYT 10 KOHIIA

peakuuii TUAPOIM3a, Peaklnil KOMILIEKCOo0Opa3oBaHus (Ha MpuMepe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CdopMUpoOBaHHOCTH YMEHHS ITOATBEPIKIATh:

8.1

Ha KOHKPETHBIX NpPHUMEPAX XapaKTep 3aBHUCHUMOCTH PEAKIMOHHOMN
CIIOCOOHOCTH OPTraHWYeCKUX COEIUWHEHUH OT KpaTHOCTH U THUIIa
KOBaJICHTHON CBS3U (G- M T-CBSI3M), B3aUMHOTO BJIHUSHUS aTOMOB U
IpyHI aTOMOB B MOJIEKYJaX, a TakkKe OT OCOOEHHOCTEH peanuzanuu

Pa3IMYHBIX MEXaHU3MOB IIPOTCKAHHUA peaKHI/II\/JI

8.2

XapaKTCPHBIC XUMHNYCCKHEC CBOMCTBA BCIICCTB COOTBETCTBYIOIIMMHA

DKCIIEPUMEHTAMMU U 3aIIUCSMHU YPABHEHUN XUMUYECKUX PEAKIUI

CdopMupoBaHHOCTh YMEHHUS XapaKTepU30BaTh COCTAB U Ba)KHeHIIne
CBOMCTBA BEILECTB, NPUHAICKANUX K ONPEACIIEHHBIM KilaccaM |
rpynmnaMm CcoeIuHEHUH (MpOCThIE BEUIECTBA, OKCHJbI, THIAPOKCHUIBI,
COJIM; YTJIEBOOPO/IbI, POCThIE 3(PUPHI, CIUPTHL, (PEHOIIBI, aJTbAETHIBI,
KETOHBI, KApOOHOBBIE KHCIIOTHI, CIIOKHBIE d(PUPHI, KUPbI, YIIIEBOIbI,

aMUHBI, aMUHOKHCIIOTBI, O€JIKH)
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10.1

ChopMHpPOBAaHHOCT, YMEHHUSI TMPOBOJUTH PACUYETHI MO XUMHYECKUM
dbopMynaM U ypaBHEHUSM XUMHUYECKHX PEAKIUN C HCIOIH30BAHUEM

(I)I/I3I/I‘-ICCI(I/IX BCJIIMYHH:

Macchl (00bEMa, KOJTMYECTBA BELIECTBA) MPOJYKTa PEAKLIUH, €CIIA OJTHO
U3 HCXOAHBIX BEILECTB [aHO B BUJE pacTBOpa C OIPEAEIEHHON
MaccOBOM J10JIel paCTBOPEHHOIO BEIIECTBA WM 1aHO B U30BITKE (MMEET

MIpUMECH)

10.2

MacCOBOH WM 00BEMHOM JT0JIH, BHIXO/1a TIPOTYKTA PEAKIIUN

10.3

TEIUIOBOTO 3P deKTa peakuuit




10.4

00BEMHBIX OTHOILIEHHI Ta30B

10.5

M0 HaXOXKICHUIO XUMUYIECKOU (POPMYITBI BEllecTBa

11

Biagenue cucteMoil 3HaHUK O METOJax HAY4YHOI'O IO3HAHUS SBICHUHN
HOPUPOJbI, HCHONb3yeMBIX B €CTECTBEHHBIX HAyKax U YyMEHHE
OPUMEHATh ATU 3HAHUA MPH HKCIEPUMEHTAIBHOM HCCIIEI0BaHUU
BEIIECTB U JJIsi OOBSICHEHUS! XUMUYECKUX SBJICHUH, MMEIOIINX MECTO B
IPUPOJIE, TPAKTUYECKON JEATEIbHOCTH UYEIOBEKAa U B ITOBCEAHEBHOMN

KHU3HHU

12

13

14

15

CpopMupOBaHHOCTh YMEHHSI MPUMEHATH (MCIOJIb30BAaTh) 3HAHUS O
COCTaB€ M CBOMCTBAaxX BEIIECTB MJISi AKCIEPUMEHTAIbHON MPOBEPKU
TUIIOT€3 OTHOCHUTENBHO 3aKOHOMEPHOCTEW MPOTEKaHUS XUMHUECKUX
peaKiuii W TMPOTHO3UPOBAHUS BO3MOXKHOCTEH HX OCYIICCTBIICHUS;
CHUCTEMHbBIC XUMHUYECKHE 3HAHUS ISl OOBSICHEHHUS W MPOTHO3UPOBAHUS
SBIICHUI, MMEIOLINX E€CTeCTBEHHOHAYYHYIO TMPHUPONY; Ui NPUHATHS

I'paMOTHBIX peH_ICHI/Iﬁ HpO6J'ICM B CUTYyallusX, CBA3aHHBIX C XHMHUEH

ChopMupoBaHHOCTh YMEHHUS IUIAHUPOBATh U IMPOBOJUTH XMMUYECKUN
OKCIIEPUMEHT (TOJyYe€HHE M M3YYCHHE CBONCTB HEOPraHHMYECKUX U
OpPraHWYeCKHUX BEIIECTB, KAa4EeCTBEHHBIE PEAKIHU YIIIEBOJAOPOIOB
Pa3IMYHBIX KJIACCOB M KUCIIOPOJICOACPKAIMX OPraHNYECKUX BEILECTB,
peleHre  HKCHEpUMEHTAJIbHBIX  33aJad O  Paclo3HaBaHHUIO
HEOPTraHMYECKUX M OPTaHUYECKUX BEIIECTB) C COOIIIOJIEHUEM TPaBHUII
Oe3omacHoro oOpalleHHs C  BemlecTBaMM U JabOpaTOPHBIM
o0opynoBaHueM; (GOpMyIHPOBAThH LETU UCCIEOBAHUS; PEACTaBIATh
B pa3NW4yHON (opMe pe3ynbTaThl SKCIEPUMEHTA, aHAJIU3UPOBaTh U

OLICHUBATh UX TOCTOBCPHOCTH

ChopMHPOBaHHOCTb YMEHHUSI OCYILECTBIIATh LI€IE€HANPaBICHHbIH MTOMCK
XUMHUYECKOW HHGOpMAallMM B Pa3JIMYHBIX HCTOYHMKAX (Hay4yHass H
yueOHO-HayuHas JIuTepaTypa, CpeliCTBa MaccoBOM MH(pOpMalUU, CETh
WuTepHer M Opyrue), KpUTHUYECKH aHAIU3UPOBaTh XHMHUYECKYIO
uHpOpMaIHIO, NepepadaThiBaTh €€ M UCIOIb30BATh B COOTBETCTBUM C

MOCTABJIEHHOW y4eOHOM 3a/1aueit

CdopMUpOBaHHOCT, yMEHHUS TMPOTHO3MPOBATH, AHAIM3UPOBATH U
OIICHMBATh HMH(POPMAITUIO C TO3UIUN IKOJIOTUYECKOW 0e30macHOCTH
MOCJIEAACTBUM OBITOBOI M MPOM3BOACTBEHHOW NIESTEIBHOCTH YEIOBEKa,
CBSI3aHHOM C TepepaboTKOM BEIIECTB; CHOPMUPOBAHHOCTH YMEHHIA
OCO3HaBaTb  ONACHOCTb  BO3ICHCTBUS HA  JKUBBIE  OPraHU3MBI
OINPENENEHHBIX BELIECTB, ITOHMMAsi CMBICI IIOKas3aTesis NpeAciIbHOU

HOHYCTHMOﬁ KOHIOCHTpAlU, W TMOACHATHL Ha IMPUMEpax CIIOCOOBI




YMCHBIICHUA W MPCAOTBpAlICHUA HUX BPECAHOI'O BO3H€ﬁCTBHH Ha

OpraHusMm 4€JI0BCKa



INEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
O XUMHUHN

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

TeOpeTI/I‘IGCKI/IC OCHOBBI XMMHH

1.1

Crpoenue BemiectBa. CoBpeMeHHasi MOZIETb CTPOEHHs aroma. Pacnpenenenue
AJIGKTPOHOB TI0 DHEPreTHYECKUM YpoBHsAM. Kitaccupukaiuss XUMHUYECKUX
asieMeHTOB. OCOOCHHOCTH CTPOEHUSI SHEPTeTUICCKUX YPOBHEH aToMOB (s-, p-,
d-3nemenToB). OCHOBHOE M BO30YKIEHHOE COCTOSHUSI aTOMOB. DJICKTPOHHAS

KOH(bI/IpraI_[I/ISI aroMma. BanenTtHsle QJICKTPOHBI

1.2

Ilepuognueckas cucrtema xumudeckux dieMeHToB J[.MI. MeHnneneesa.
®usnueckuit cMbica I[lepuoanueckoro 3akona [[.M. MenneneeBa. [Ilpuuunsl u
3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB DJIEMEHTOB M HMX COCAUHEHHH 10
nepuoiaM M TpyInaM. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOMWCTB MPOCTHIX

BCIICCTB, BOOOPOJAHBIX COGHHHGHHﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB

1.3

BanentHocTh. DnekTpooTpunaTenbHOCTh. CTENeHb OKUCIICHUS

1.4

Bunbl xumMuueckoi cB3M (KOBaJIeHTHAs, MOHHASI, METaJUINYECKasi, BOAOPOIHAs)
U MexaHu3Mbl e€ oOpazoBaHMs. MeXMOJIEKYIspHblE B3aUMOJCHCTBUS.
BemectBa  MOJEKYISPHOTO M HEMOJIEKYISPHOTO  CTpO€HUs.  Turmsl
KPUCTAIIMYECKUX PEIETOK. 3aBUCHUMOCTh CBOMCTBA BELIECTB OT THIMA

KPUCTAJUIMYECKON pEeIETKH

1.5

Xumuyeckass — peakuus.  Knmaccupukanuus — XMMHUYECKHMX — peakluuid B

HEOPraHMYECKON U OpraHM4ecKoi XUMHUU. 3aKOH COXPaHEHUsI MacChl BELIECTB

1.6

CxopocTb peakiuy, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (aKTOPOB

1.7

TennoBble 3¢ GeKThl XUMUYECKUX peakiuil. TepMoXuMHuyeckre ypaBHEeHHS

1.8

1.9

1.10

OOpatumblie peaknuu. XUMHUECKOoe paBHoBecue. (DakToOpbl, BIUSIONIKME Ha
COCTOsIHHE XUMHUYECKOro paBHoBecHs. [Ipunuun Jle [larense
DnekTponauTnueckas nucconnanus. CuibHbIE U ciadbie dMeKkTponuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KHCIHAasl, HEWTpaibHas, IienoudHas. CreneHb
JUccoIanuu. Peakiiuy HOHHOTO 0OMeHa

TlMunponus coneit. MonHoe mpousBenenue Boabl. Bogopoansiii mokaszarens (pH)

pacTBopa

1.11

CnocoObl  BbIpaXeHHs] ~ KOHILEHTpAallMd  pacTBOPOB:  MaccoBas  JIOJIA
pacTBOPEHHOIO BEIleCTBA, MOJIApHAs KOHUEHTpauus. HacblmeHHble U

HEHACBILIEHHBIE PACTBOPHI, pacCTBOPpUMOCTh. KpucTamioruaparsl




1.12

OKHCIUTENbHO-BOCCTAaHOBUTEIbHBIC peakinu. [loBeaeHne BemecTs B cpeiax ¢

pa3HbIM 3HaueHueM pH. MeTossl anekTpoHHOro OaaHca

1.13

DJIEKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPTraHUYECKON XUMHUH

2.1

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiarypa

HEOPTraHUYCCKUX BCIICCTB

2.2

2.3

XUMHUYECKUE CBOMCTBA BAXKHEMIIMX METAUIOB (HATPUM, Kaauil, KaJIbLIMM,
MarHui, aJlfOMUHUH, [IUHK, XPOM, JK€JI€30, Mellb) U MX coeauHeHui. Oomue

CHOCOOBI OJTYYCHHS METAJUIOB
XUMHUYECKUE CBOWMCTBA BAXXHECWIIMX HEMETA/UIOB (TAJOr€HOB, CEphl, a30Ta,
docdopa, yrimepoma W KpEeMHHUS) U HUX  COCIHUHEHUH  (OKCHJIOB,

KHUCJIOPOJICO/IEPKALIUX KUCIIOT, BOJAOPOIHBIX COEAMHEHUI)

24

TI'enernueckas cBsI3b HCOPTraHNYCCKUX BCIICCTB, MNPUHAMJICKAIIUX K

Pa3IMIHbIM KJ1acCaM

2.5

W nenTudukamys HEOpraHUIEeCKUX coequHeHni. KauecTBeHHbIE peakiny Ha

HCOPraHNMYCCKUC BCIICCTBA U NOHBbI

OCHOBBI OPraHUYECKON XUMUH

3.1

OcCHOBHbBIE TOJOXEHUS TEOPUU XHUMHUYECKOTO CTPOEHUS OpPraHuYecKuX
coenquHeHuil A.M. bytnepoBa. YIiiepoJHblii CKENET OPraHNn4eCKOW MOJIEKYJIBI.
KpaTtHocTh XMMHUYECKOH CBSI3U. S- M P-CBA3U. sp3-, sp2-, sp-TUOpUAM3aLMU
opOuTasneit aToMOB yriiepojaa. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMUYECKOTO

crpoeHust mosekyn. ['omonoru. ['omonornueckuii psaa. Mizomepust u nzoMepsl

3.2

[lonsitTne o ¢yHkuuoHanbHOW rpymme. OpueHTauuOHHbIE  A(PPEKTHI

3aMECTHUTEIIEN

33
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3.5

[IpencraBnenne o knaccupuUKalu OpraHuYecKux BemecTB. HoMmeHkmarypa
OpPTaHMYECKUX COENMHEHUN (CcHCTeMaTHuYecKas) W TpPHUBHAIbHBIE HA3BaHUS

BaKHEHIIINX HpCI[CTaBI/ITCJICI\/'I KJIACCOB OPraHNYCCKUX BCIICCTB

CBO60,Z[HOp8.I[PIK8.HBHLII>i M HOHHBIM MEXaHH3MEI pCaKkru. Ilonsatue o

HykJieopuie u snexrpoduie. [Ipasuno MapkoBuukoBa. [IpaBuio 3aiinena

Ankanbl. XMMUYECKHE CBOMCTBA aJIKaHOB: TAJIOT€HUPOBAHKE, AETUIPUPOBAHKE,
TepMI/I'-IeCKOG pasnoxceHHe, erKI/IHF, I/ISOMepI/ISaHI/ISI, FOpeHI/Ie. HonyquHe
ankaHoB. [luxnoankanpl. Cnemuduka CBOWCTB IUKJIOATKAHOB C MaJIbIM

pa3sMCpoOM IHUKIJIA. PeaKHI/II/I MNPUCOCAUHCHUSA U PAIUKAJIBHOI'O 3aMCIICHUSA

3.6

AnkeHbl. XUMUYECKHE CBOMCTBA: PEAKIIMU TPUCOCTNHEHHUS (TAJIOTCHUPOBAHHE,
THJIPUPOBAHUE, THAPOTATIOTCHUPOBAHUE, THAPATALUs), TOPEHUS, OKHCICHUS U
nojauMepu3ayy. IIpoMblluieHHbIe W J1a00OpaTOpHbIE CHOCOOBI MONTYYEHUs

AJIKECHOB




3.7

Ankaguensl. XMMHYECKHE CBOMCTBA aJIKaJHMEHOB: PEAaKLMM IMPUCOCTUHEHUS
(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOPEHUS U noauMepusauuu. [loxydenue

aJIKaIUCHOB

3.8

AnkrHbl. XMMUYECKHE CBOMCTBA: PEAKIIUH TPUCOEANHEHUSI (TaJOr€HUPOBaHUE,
TUAPUPOBAHUE, TUpATallis, THIPOTraJIOT€HUPOBAHNE) KaK CIOCO0 MOIYy4YEeHUS
MOJIMMEPOB U JIPYIMX MOJE3HBIX NPOAYKTOB. Peakuuu 3amemenus. ['openue
aleTUJIEHA KaK MCTOYHMK BBICOKOTEMIIEPAaTypHOIO IUIAMEHHU Ul CBApKU U

pe3ku MetaiuioB. [Ipumenenue aneruieHa

3.9

Apenpl. XWMHYECKHE CBOMCTBa O€H30JIa: pPEAKIUU  DIEKTPOYHUIHLHOTO
3aMelleHMs, MPHUCOeANHEHUs (TUIpUpPOBaHME, TajJoreHupoBaHue). Peakuus
ropeHusi. OcoOEHHOCTH XUMHUYECKUX CBOMCTB Toiyousa. [lomyuenue Genszona.
Oco0eHHOCTH XWMHUYECKHX CBOWCTB ctuposia. [lomumepusanusi ctuposa.

Crioco0blI MOTy9eHUS ¥ IPUMEHEHUE apOMATHUECKUX YTIIEBOIOPOIOB

3.10

Cnuptsl. IlpenenpHble OJHOATOMHBIE CHMPTHIL. XUMHYECKHE CBOMCTBA:
B3aUMOJICICTBME C HATpUeM Kak Crnoco0  YCTAaHOBJCHHUS  HATWYUs
THUAPOKCOTPYIIBI, C  TaJOr€HOBOJOPOJAaMH  Kak  Ccrmoco0  MOTy4eHUs
pacTBOpUTENIel, BHYTPU- M MEXMOJIEKYyJsipHas Jeruaparauusa. Peakuus
ropenus. [lomyueHue sTaHONA: peakiusi OPOXKEHUS TIIFOKO3bI, THUApPATAIIHS
ATWJIEHA. OTWUJIEHIJMKOJIb M IJIMLEPUH KaK MPeICTaBUTENHN MPEeIbHbBIX

MHOT'0OAaTOMHBIX CITUPTOB

3.11

3.12

®deHon. XUMHYECKHE CBOMCTBA (I)GHOJ'Ia (peaKI_II/II/I C HAaTpueM, r'mApOKCUIOM

HaTpus, 6pomom). [Tonyuenue penona

Anpaeruapl. XMUMAYECKUE CBOMCTBA MPEAEIBHBIX albACTUIOB: THAPUPOBAHUE;
Ka4eCTBEHHbIE PEAKIMM Ha KapOOHWIBHYIO Tpynmy (peakuus «cepeOpsHoro
3epkaia», B3aumoseinctaue ¢ ruapokcuaoM meau (I). [Monydyenue npenenbHbIX
AIBACTUAOB: OKHCIICHUC CIIMPTOB, TruAparanysa ancTUJICHA. AIICTOH KakK

MNpeaACTaBUTCIIb KETOHOB. OcoOeHHOCTH pCaKku OKUCIICHUS allCTOHA

3.13

KapOoHOBBIE KHCIIOTBI. XMMHUYECKHE CBOWMCTBA MPEAEIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XUMHYECKHX CBOMCTB MYPaBbUHOM
KUCJIOTHI. [lomydeHue mpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHUE aJIKAaHOB, AJIKEHOB, MEPBUYHBIX CIHUPTOB, aJIbJAETUIOB. Bricime

MMPEACIIbHBIC U HCITPCACIIbHBIC Kap6OHOBBIe KHUCJIOTBI

3.14

Crnoxnabsie 3¢upsl u  KUpbl. CrocoObl TOJYYEHHS CIOXKHBIX A(DUPOB.
ObparumocTh peakuuu sTepudukanuu. llpumeHeHue croXkHBIX 3(QUPOB B
NUIIEBOH U mapdroMepHOil MpOMBIIUIEHHOCTH. JKUPBI Kak CIOXHBIE 3(PUPBI
TJIMIEPUHA ¥ BBICHIMX KapOOHOBBIX KHUCIIOT. XUMHUYECKHE CBOWCTBA JKHUPOB:

TUAPUPOBaHUE, OKHcIeHue. ['uaponus, WM OMBUICHHE, )KMPOB KakK CIOC00




IPOMBIIIJICHHOTO TOJIy4EHHs! COJiei BBICIINX KapOOHOBBIX KUCIOT. MBLIA Kak

COJIM BBICHINX Kap6OHOBBIX KHUCIIOT

3.15

XHUMHUYECKUE CBOMCTBA IJIIOKO3Bl: PEAKUMM C YYaCTHEM CIMUPTOBBIX U
IBJICTUAHOM TPYII U MOJIOYHOKHCIIOE OpokeHue. [Ipumenenue rimtoko3bl, eé
3Ha4YEHUE B KU3HEEATEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajbTo3a.
BoccranaBinuBaronie M HEBOCCTAaHABIMBAIOIIME JAMcaxapuibl. ['maponus
aucaxapuoB. ITonucaxapuasl: kpaxmail, riUKoreH. CTpoeHHEe MakKpOMOJIEKYI
KpaxMmayla, TJIMKOI€Ha M LeJUIono3bl. Pu3nuueckue CBOWCTBA Kpaxmala U
LEJUTI0JIO3bl.  XMMHUYECKHE CBOMCTBAa Kpaxmaja: THIpOJIM3, KauyeCTBEHHas
peakuus ¢ MoA0M. XUMHUECKHEe CBOMCTBA LEJIIFOJIO3bI: THIPOJIN3, OTydeHHE
3¢upoB memnono3bl. [loHsATHE 00 WMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aleTaTHBIN MIENK)

3.16

AMHHBI. AMUHBI KaK OPTaHUYECKUE OCHOBAHUS: PEAKIIUU C BOAOU, KUCIOTaMHU,
peakius TOpeHHS. AHWIMH Kak IpeJACTaBUTEIh apOMaTHYECKUX aMHHOB.
XHWMHUYECKHUE CBOWCTBA aHWJIMHA: B3aUMOJICHCTBHE C KHCJIOTaMH, OpPOMHOM
BOJIOM, oOkucneHue. I[loaydeHue aMMHOB aJIKWIMPOBAHUEM aMMHaKa |

BOCCTAHOBJICHUCM HUTPOIIPOMU3BOJHBIX YIJICBOJOPOJA0B

3.17

3.18

AMHMHOKHUCIOTHI U O€JNKM. AMHUHOKHUCIOTHI Kak aM(OTepHbIE OpraHUYEeCKHe
coenquHeHusi. OCHOBHbIE aMUHOKHUCIIOTHI, OOpasyrouue Oeiaku. XUMUYECKHe
CBOMCTBa O€JIKOB: THAPOIIU3, ACHATYpallls, KayeCTBEHHbIE (IIBETHBIE) pEaKLIUU

Ha OelKu

CrpoeHre M CTpyKTypa IOJUMEPOB. 3aBUCUMOCTH CBOWCTB IIOJIMMEPOB OT
cTpoeHUsI MojieKyJd. OCHOBHBIE CHOCOOBI MOJYYEHHsI BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI: peakuy NoJuMepHu3aluu 1 noiukonaeHcauuu. Knaccuduxanms

BOJIOKOH

3.19

Wnentudukanus opraHndeckux coennHeHuil. Pemenue

SKCHICPUMCHTAJIbHBIX 3a/1a4 Ha paCIIO3HABAHHUEC OPTraHUYCCKHUX BCIICCTB

3.20

4.1

4.2

I'eHeTnueckas CBsA3bp MEXKy KJIacCaMU OPTaHUYECKUX COCIUHEHUN

XuMus 1 KU3Hb

XuMus B moBceqHEeBHOW >ku3HM. [IpaBmia OezomacHOW pabOTBHI C EAKUMH,
TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMH, CPEACTBAMH OBITOBON XUMUU

XUMHUSA U 310pOBbE. XUMHS B MEIULIMHE. XUMUS U CEIIbCKOE XO3SMCTBO. XUMUS
B IIPOMBIIIIEHHOCTH. XUMUS U DHEPTeTUKA: TIPUPOTHBIN U MOMYTHBIN HEPTIHOM

ra3bl, IX COCTaB U Ucnojb3oBanue. CoctaB HeTH U e€ nepepaboTka (IpUPOIHBIC

VCTOYHUKH YTJIEBOIOPO/IOB)

4.3

XUMHUS U AKOJIOTUA. XUMHUYECKOE 3arpsi3HCHUE OKPYKAIOWIEH Cpelbl U €ro

nocienctsus. Oxpana runpocdepsl, TOYBbl, aTMOC(ephl, GIOpbl U (HayHbI OT




XUMHYECKOTro 3arps3HeHus. Ilpobrema OTXOMOB M MOOOYHBIX MPOAYKTOB.

AJIBTepHaTI/IBHbIe HCTOYHHKHU SHCPTHUU

OO01mue mpeAcTaBIeHUs O MPOMBIIUICHHBIX CIIOCO0aX MOMYYEHUS XUMUISCKUX

BEILECTB (Ha MpUMepe MPOU3BOJICTBA aMMHAKa, CEPHOM KHUCIOTHI). YEpHas u

4.4 uBetHass  Merauryprus. CTEKIO W CWIMKaTHas  [POMBILUIEHHOCTb.
[IpombinienHass  opranudeckas xumusa. CbIpp€ 11 OpPraHUYECKOU
IIPOMBIILITIEHHOCTH

5 Tunsl pacu€THbIX 3a7a4
51 Pacuérbl Macchl BeliecTBa Wik 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY
' BElIECTBa, Macce Wi 00bEMY OJTHOTO U3 YUaCTBYIOIIMX B PEAKLIUU BEIIECTB

52 Pacuérel TemoBoro addexra peakuuu

53 PacuéTtel 00BEMHBIX OTHOIICHU ra30B NMPU XUMHUUYECKUX PEAKITUIX

54 Pacuérbr macchl (00bEMa, KOIMYECTBA BEILIECTBA) IPOAYKTOB PEAKIIUU, ECIIN

' OJIHO W3 BEIIECTB JIaHO B M30BITKE (MMEET MIPUMECH )
55 Pacuétel MmaccoBoi i 00BEMHOM JOJTM BBIXO/IA MPOAYKTA PEAKIIHH OT
" TCOPETHYCCKH BO3MOXKHOTO
Pacuérer macchl (00bE€Ma, KOMMUYECTBA BEIIECTBA) MPOAYKTA PEAKIIHH, €CITH
5.6 0HO U3 BEIIECTB JJaHO B BHJIE PACTBOPA C ONpPECIEHHON MacCOBOM noeit
PpacTBOPEHHOTO BEWIECTBA
57 Pacuétsl ¢ ncnonb30BaHUEM MOHATHIN «MaccoBas 0JIsS», «MOJISIpHas
' KOHLEHTPAaLUsA», «PaCTBOPUMOCTb)
Haxoxaenne MosieKkynspHOil popMysibl OpraHMUECKOro BEIIECTBA IO €To
5.8  IUIOTHOCTH U MAcCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIHX B €r0 COCTaB, MITH O

POAYKTaM CrOpaHus




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* Xumus; 10 knace. yrnyonennoe ooyuenue Epemun B.B., Kyssmenko H.E.,
Tepennn B.U. u np.; mox penakmnueit Jlyanaa B.B. OO01miecTBO ¢ orpaHndeHHOM
OTBETCTBEHHOCThIO «J[PODAY»; AxkimonepHoe ob6mectBo «M3aaTenscTBO
«IIpocsemienne»

» Xumus; 11 knacc. yrmy6nennoe o0yuenue Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; noxa penakiueit Jlynuaa B.B. O6miecTBo ¢ orpaHnyeHHON
0TBETCTBEHHOCTbIO «/IPODAY»; AxuuonepHoe oo6mectBo «M3naTenbcTBo
«IIpocsemenue»

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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