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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepabHOM 00pa3zoBaTEIBLHOM MTporpamMmsbl cpeaHero ooimero oopazopanus(DOIT
COO), npencraBieHHbix B denepanbHOM TOCyIapCTBEHHOM O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu mnpenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3yIonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MMOJIOKEHUN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
rona» (Pacnopsixenue IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YTriyOJIEHHOTO HW3Y4YEHUsI 3aHMUMAaET Ba)XHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOAUMYIO IS
aJanTalid UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIMYME, a TAKXKE IS
MPOJIOJDKEHUs O0Oy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpaMme 1o XuWMHM Ha3HAY€HUE MpeaAMEeTa «XHUMHS» MOJydaeT
NOoApOOHYI0O  WHTEPIpPETAllMi0 B COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, colepKaHus,
pe3yNbTaToB OOyYeHHUS] M TpPeOOBAaHUW K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETEIBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHSIEMbIE MPOrPaMMOM MO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOJAUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
MOJIyYeHHE TPEICTaBICHUS O IIENAX, COJAEpX,aHuHU, OOIed cTpaTeruu
oOy4eHMsI, BOCTTUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUTAHUPYIOIIIAs, KoTopast npeaycMaTpuBaeT
OTpeNIeJICHHE: TPUHIUIIOB CTPYKTYPUPOBAHUS W TOCJIEAOBATEIHLHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJECPKATEIHHON OCHOBBI
KOHTPOJISI UM OLIGHKH 00pa30oBaTebHBIX JOCTHKEHHN O0O0yJaromuxcs B
paMKax HWTOTOBOM arTecTtaliM B (QopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriyOJI€HHOTO N3YUCHUS XUMUH:

e yCTaHaBIWBAaCT WHBAPUAHTHOE MPEAMETHOE COJEpKaHHEe, 005S3aTeIbHOE
JUIT U3y4YeHUs B paMKaxX OTIEJIbHBIX MNpoduiiei, mnpeaycMaTpuBaeT
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pacnpeneNeHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
COJIEP>KaTEIbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 7aéT mpuMEpHOE pacnpeesieHue yueOHOro BpeMEHU, PEKOMEH,TyeMOTO JIJIsI
U3YYEHUS OTIEIbHBIX TEM;

e IIpenaraeT IMPUMEPHYI IOCJIEI0BATENbHOCTh HW3YYEHHS Y4YEOHOIO
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e Ja€T METOIMYECKYIO MHTEPIPETALUIO LIeJIeH U 3a/1a4 U3yUYEHUs NpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTebHON
MPOTPaAMMBI CpPEIOHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METanpeIMETHBIX, NMPEAMETHBIX), @ TAaKXe€ C y4ETOM OCHOBHBIX BHUIOB
yueOHO-TI0O3HABATENbHbIX ~ ACMCTBUI  OOydaromerocs IO OCBOEHHUIO
CoJIep KaHus IIpeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYEeHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeiejaMy YCTaHOBJIEHHOM MporpaMMoi 1o XMMHUHU 00513aTeNbHON
(MHBapuMaHTHOM) COCTaBIISAIOLIEH COAEpPKAHUS YYEOHOro IpeaMeTa «XUMUs»
0CTa€TCs BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIOIIEH, KOTOpasi JOJIKHA
OIPEENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQ U OOy4eHHUS.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTEME
nudepeHupoBaHHOTO OOyYEHHsI Ha ypOBHE CpEIHEro oO0IIero oOpa3oBaHUs
XUMHUSL Ha YpOBHE YINIYOJEHHOIO U3Y4YEHHUsS HalpaBlIeH Ha pean3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM NOJIYYEHHS] XUMUYECKOTO 00pa3oBaHus
B pPAMKax MW3y4YEHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alUAX CPEeIHEro NpohecCHOHATBLHOTO0 00pa30BaHusl.
B 31011 CcBSI3M M3ydyeHue npeaMeTa « XuMHUsh» OpUEHTUPOBAHO MTPEUMYIIIECTBEHHO Ha
pacliMpeHue M YIUIyOJIEHHE TEOPETUYECKOM U MPaKTUYECKOM MOATOTOBKU
oOy4Jaronnxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOPHIb 00yYeHHUs, B TOM YHUCIE C
NEPCIIEKTUBOM  TMOCIEAYIOMIEr0 TIOMYYeHHs XHMHUYECKOro oOpa3oBaHMs B
opranumzanusx mnpodeccuoHanpHoro ooOpazoBanus. Hapsiay ¢ sTum, B cBeTe
tpeboBannit ®I'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHsS (eepanbHON
o0pazoBaTeILHON MPOrpaMMBbI CPEIHETO O0IIEero 00pa30BaHUs U3YYCHUE TIPeAMETa
«XHUMHSA» OPUEHTUPOBAHO TAK)KE HA PELICHUE 33]1ad BOCIUTAHUS U COLMAIBHOIO
pa3BUTHS OO0ydaromuxcs, Ha (OpMUPOBAHHE Yy HHUX OOIIECHHTEIUICKTYaTbHBIX
YMEHHM, YMEHHH palMOHANIM3alMU y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAAPEAMETHBIN XapaKkTep.



CocTaBngomuMu npeaMera « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranudeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 OCHOBY
npuHATH nojoxenuss GI'OC COO o paznuuugx 6a30BOro U yriryOJIEHHOIO YpOBHEN
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpPraHUYECKass XUMHUS» COCTaBISET COBOKYINHOCTb HPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa CHUcTeMa
3HaHUU TIOJy4yaeT OIpENeIEHHOE TEOPETUUYECKOE JIONOJHEHHUE, IO3BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (haKTOJIOTMYECKOTO MaTepHaia.
Tak, Ha yrinyOn€HHOM YpOBHE HM3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U yIiayOlIeHUsl IPEeICTaBICHUN O CTPOCHUN
BEILIECTBA, XUMHUYECKOM CBS3M W 3aKOHOMEPHOCTSX HPOTEKAHMS pPEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3pPEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3ydyeHne mnepuoanyueckoro 3akoHa W lleproanyeckord CUCTEMBI XUMHYECKUX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUSIX
O CTpOoeHMH aroMa. XHMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHUS
HHEPreTUYECKUX U3MEHEHUI Npu €€ 00pa30BaHUM U PA3pPYIICHHUH, a TAK)KE C TOUKU
3peHHs MEXaHU3MOB €€ oOpa3oBaHusA. M3yueHue TUIIOB peakuuid JOMOJHSAETCA
dbopMUpOBaHHEM MpPEACTABICHUN 00 JJIEKTPOXMMHUYECKHX TIpoleccax MU
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XUMHUH MTPU
pPacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHHE BOIIPOcaM 00 3JIEKTPOHHBIX 3P (eKTax, 0O B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIepKaHNe KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3YYEHHUS JUIs KJIACCOB OIpeeaEHHOro npoduis (rJ1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHHM K OOIIell cucTeMe MpEeAMETHBIX 3HaHUMN)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeaAMeTbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYECKOro npoduiis 60ab110€ 3HaYeHue OyayT
UMETh 3JIEMEHTHI y4eOHOr0 MaTepHaa 1o oomen xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akKUEeHT OyJeT caenaH Ha OOIIHOCTh METOJOB IO3HaHUA,
OOLIHOCTh 3aKOHOB U TEOPUIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMUKH, JJIEKTPOJIN3a, IPEICTABIECHUS O CTPOEHUU BEUIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa 1 KJIACCOB XUMHUKO-
Oouonoruueckoro npoduiast OONbLUINKM yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B aToMm cinyyae nmpenocTaBisieTcss BO3MOXKHOCTh JiJIst 60J1€€ 00CTOSITENIbHOTO
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pPaccMOTPEHUS XUMUYECKOW OpraHM3alliy KIETKU KaKk OMOJIOTUYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYpPHbIE KOMIIOHEHTBI, KaK
JUNUAbL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTABE U CBOMCTBAX NPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM U M3Y4EHMsI CYIIHOCTH HPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpEIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HaydHblE NOpeaMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha ypOBHE OCHOBHOTO M CpeAHero ooiiero oopazoBanus (Ha 6a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SIBISETCA (OPMHPOBAHUME OCHOB HAyKH
XUMUH KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTU
YeJI0BEKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. Pemenne 3Toii 3anaun Ha
yIIyONEHHOM YpOBHE HU3YYEHHs MpeAMETa IMPEeAroiaraeT peaau3aluio TaKhX
1eJIeH, KakK:

e (opMupoBaHME TPEACTABICHUWA: O MAaTEpUAIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beayulie pomu B oOecnedeHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00€eCleyeHnn palroOHAIBHOTO MPUPOJIONOIb30BaHUs, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJbTypbl UYE€lOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON CpelIe;

e OCBOCHME CHCTEMBI 3HAHWW, JIKAIIUX B OCHOBE XUMHYECKOU
COCTABJISIFOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIBHBIX
MOHATHM, 3aKOHOB M TEOPUHM XMMHUH, COBPEMEHHBIX IMPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaX, 00 0OIINX
Hay4HBIX NMPUHLMIAX XUMUYECKOTO TPOU3BOJICTBA;

e (opmupoBaHHe y 00yJarommxcs OCO3HAaHHOTO IIOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMUYECKHUX 3HAHUN i1 OOBSICHEHUS
KJIFOUEBBIX M€ W TPOOJEM COBPEMEHHOW XMMHH, JJIsi OOBSCHEHUS U
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MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelIeHus MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLEHKH C ITO3UIIAHN DKOJOTMYECKON 0€30aCHOCTH MOCIIEACTBUMN
OBITOBOM U TPOU3BOJCTBEHHOW JEATECIILHOCTH YeOBEeKa, CBA3aHHOW C
XUMHUYECKUM ITPOU3BOJICTBOM, UCIIOJIB30BAaHUEM U TIEPEPabOTKOM BEIIECTB;
yrayOJeHre MpeCTaBICHUI 0 HAyIHBIX METO1aX MO3HAHMS, HEOOXOIUMBIX
JUI. TIPUOOPETEHUsS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKHX SIBJICHUN, HMMEIOIIMX MECTO B IIPUPOJE, B
MPAKTHYECKOHN JEATETLHOCTH U MMOBCETHEBHOMN KU3HHU.

B nmane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
GYHKIMNA TETOCTHON CHCTEMBI CPETHEro OOIIero o0pa3oBaHUs NPH WU3YYCHUHU
npeaMera  «XUMHUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
MpUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHWE YOEXKJAEHHOCTH B II03HABAEMOCTH SIBJICHUW TIPUPOIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYECCKUX U
IPHUKJIATHBIX HCCICAOBAHUNA B XUMHH, (OPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHEC MOTHBAIlMM K OOYYEHWIO W TIO3HAHHWIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIMTAaHWUIO  HAa  OCHOBE  YCBOCHUS
OOIIEYEIIOBEYECKHUX IICHHOCTEH;

pa3BHUTHE TO3HABATEIbLHBIX HHTEPECOB, MHTCIUICKTYAIbHBIX H TBOPUYCCKUX
criocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHUSI K CcaMOOOpa30BaHWIO W HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0pPOBbIO M IOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

dbopMUpOBaHWEe YMEHHW ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BHTHE YKOJIOTHUECKOHN KYJIBTYphI, MPUOOPETEHNE OTIbITa OOIIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AEATEIHLHOCTH.

OO6mIee yuciIo 9acoB, MPEAYCMOTPEHHBIX JIJIST M3YYCHHUS XUMHH Ha yTITyOJIeHHOM
YpOBHE cpeaHero obiiero oopa3oBanus, coctaisieT 204 gacos: B 10 kmacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 vaca (3 yaca B HeZleno).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUE€HHE OPTAaHUYECKON XUMUHU, TIPE/ICTABIIEHUE O MHOTO00pa3uu
OpTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCKUX COeAMHEHUSIX. TUIbl THOpUIM3AIMKI aTOMHBIX OpOUTaseil yriepoa.
MexanuzMbl  00pa30BaHHS KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbIN). TUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O cBOOOAHOM paaukaine, Hykiaeoduie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble (GOpMyJbl  Pa3jIMYHBIX BUJOB: PpPa3BEPHYTas, COKpaliEHHas,
ckenetHass. M3omepus. Buabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIE YPHEKTH B MOJIEKYJIAX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEeKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkuuonaasHoM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMU B OPTaHUUECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJIEHUE ¢ 00pa3llaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpeBaHUU (TUIaBJICHUE,
OoOyTJIMBaHWE M TOPEHHE), KOHCTPYHUPOBAHHME MOJEIEH MOJIEKYJ OpPraHUYeCKHUX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JIETUJIPUPOBAHUS, [IUKIN3AIMU, IUPOJIN3a, KPEKUHra, ropenus. [Ipencrasnenne o
MEXAaHU3ME PEAKINN PAJUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankansl. O0mas ¢popmyna, HOMEHKIATypa U uzomepusi. OCoOOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOO0yTaH) U OOBIYHBIX
(IMKJIONIEHTAaH, IMKJIOTEKCaH) NUKIoanKkaHOB. CrocoObl MOTy4YeHUsI U IPUMEHEHUE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (hopmyiia, HOMEHKIATYypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-TUOpHAN3ALIMS
aTOMHBIX OpOuTalield yriaepoja, o- U m-cBsi3u. CTPyKTypHasi U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakUMu IPUCOCIWHEHHUS, 3aMEILICHUS B O-TIOJIOKEHUE IIPU JIBOMHOW CBS3H,
noauMepu3anuu u okucieHus. [IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JIBOMHYIO CBs3b. CIIOCOOBI MOJyYCHUSI U IPUMEHEHHUE aJTKEHOB.

Ankaauensl. Knaccudukanus ankaaueHoB (CONPsKEHHBIC, N30JIUPOBAHHEIE,
Kymyauposanuvie). OCOOCHHOCTH 3JICKTPOHHOTO CTPOCHHS M XUMHUYECKUX CBOHCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoennnenue. [lonnmepuszanns conpsskEHHBIX
nueHoB. CriocoObl MOTyYeHUs U IPUMEHEHNE aTKaueHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
M30MepHUs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ aJKHHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIUU IIPUCOCIUHEHNUS, TUMEPU3ALUA U TPUMEPU3ALINH,
OKHUCJICHUA. KUCTTOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJTKUHOB.

ApomaThdecKkue YrieBoJopoasl (apeHsl). ['omosoruueckuii psiji apeHoB,
oOmrast hopMyIia, HOMEHKIATypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKyJibl OeH3oma. DuU3nMyecKue CBOMCTBA apeHOB. XHUMHUYECKHUE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB: PEeaKIMK 3aMeNIeHUsI B O€H30JIbHOM KOJIbIIE U
YIJIEBOAOPOJAHOM PAJIMKANIC, PEAKIMA NPUCOCIUHEHUS, OKHUCJIECHHUE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aTKWIbHBIX PAJUKAIOB, KapOOKCHILHOM,
TUAPOKCUIILHON, aMHUHO- W HUTPOTPYIIbI, aTOMOB TajloreHoB. (OcoO0eHHOCTH
XUMHUUYECKUX CBOUCTB ctupoia. [Tomumepuzanus ctuposna. CriocoObl oTydeHuUs 1
IIPUMEHECHUE aPOMATUYECKUX YIIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslit yrosib u mpoayKTsl ero nepepadorku. CrocoOs! nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEXKTY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wWIENOYd. B3auMoaencTBUE IUTaIOTEHAIIKAHOB C MAarHUE€M W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MpEeBpallCHUN:
n3yueHue (U3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUaYHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriiepoja U BOJOPOia B OPTaHMYECKUX BEUIECTBAX, MOJIyYEHUE ITUICHA U U3YUCHUE
€ro CBOMCTB, O3HaKoMmJyIeHUE C¢ KoyuekiusiMu «Hedts» u «Yronby, ¢ odpasinamu
IJJACTMACC, KaydyKOB WM PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIIEBOIOPOJIOB.

Kucsopoacoaep:kamniue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (HA MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOponHbIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha oprau3M uenoBeka. CrnocoObl MOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoroatoMHble CHUPTHI — ATUJICHIVIMKOAb W riaulepuH. dusnueckue u
XMMHUYECKUE CBOMCTBA: peaKIMK 3aMEILICHHS], B3AUMOAECHCTBHE C OPTaHUUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHbBIE CITUPTHI.
[IpencraBieHre 0 MEXaHU3ME peakiuii HyKiIeopuILHOTo 3amelieHus. JleiicTBue Ha
opranu3Mm denoBeka. CriocoObl MOy4eHUS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHUE MOJEKYJIbl, B3aUMHOE BIUSHHE THUIPOKCOTPYIIbI U
o6en3onbHOTO sifpa. Pusmueckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco6b1 mosrydenust u mpuMeHnenne perona. Genondopmanbaeruanas cMoa.

KapOoHunbHbIE COETMHEHUS — aJIbJACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMUYECKHE CBOMCTBA albJACTHIOB U KETOHOB: PEAKIIMU TPUCOECAUHEHHS.
OxkucieHue aapJIeTU0B, KAYECTBEHHBbIC peakluu Ha aibaerujibl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Puznueckue CBOMCTBA
OJTHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHCIOT. BOIOpOIHBIE CBS3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
OcoOEHHOCTH CBONCTB MYypaBbUHOM KHUCIOTHL. [loHSATHE O MPOU3BOIAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBas, MaJIbMUTHUHOBAs, OJICMHOBAsS, .JUHOJEBAs,
JUHONIeH08as KUCHoThl. CrlocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
HIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpuU3MUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mast xapakrepuctuka yriaeBoaoB. Kinaccudukanus yriaeBogaoB (MOHO-, Tu-
U mojucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne30kcupu0o3a. Ou3NUecKue CBOMCTBA W HaxoXJAeHUE B mpupojie. GoTOCUHTES.
XUMHUUYECKHE CBOMCTBA IIOKO3bI: PEAKIIMU C YHACTUEM CITUPTOBBIX U AJIbACTUIHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxaenue B npupoje u npuMenenue. [lomucaxapuasl: kpaxmann,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYEeCTBEHHAsi Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA IEIUTIOJIO3bI: TUAPOJIU3, MOdydeHue 3(upoB 1emumono3bl. [lonsTtue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alle€TaTHBIN MIENK).
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OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE 3TUJIOBOTO CIHPTA B aJIbJIETU] HA PACKAJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxcunom meau(ll)), peakius rmunepuHa ¢ THAPOKCUAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa rioko3bl ¢ ruapokcugom Meau(ll), B3aumoaeicTBue kpaxmania ¢ HOA0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel W (DEHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaepxale OPraHnvecKne coeJuHeHUs.

AMUHBI — OpraHUYecKue MpPOU3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUWIYH — IPEJICTaBUTE]Ib aMUHOB apoMaTHuecKkoro psija. CTpoeHUe aHUJINHA.
B3aumHoe BiMsSHHUE Tpymnm aToMOB B MoJiekyle aHwiInHa. (OCOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBbIE peakiuu Ha aHwiIdH. CrocoObl
MOJyYeHUs] U TpUMEHeHHe anudartuueckux amMuHoB. [lomydyeHue aHUIMHA W3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajlaHud. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHbie moauMepbl. IlepBuyHasi, BTOpUYHas M TpPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HMX IPEBpaICHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATyparus OEJIKOB MPU HArpeBaHUU, IBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A30TCcoaepKallre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYECKUX
COCIMHEHUN.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALINU, CPEIHSST MOJIEKYIsIpHas
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Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJIMMEPHU3ALMS U TTOJIMKOHCHCALIHS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
NOJIUBUHWIXJIOPU, MOJUCTHPOJ, MOJUMETHIMETAKpWIAT, MOJUKaApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MENK), HCKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3araeMple MOJIUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HaKOMJIEHUE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MAacCCOBBIM J0JIIM 3JIEMEHTOB, BXOJSIIUX B €TI0 COCTaB, HAX0XKACHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH H/UIM HCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOH (POpPMYJIbI OPraHMYECKOrO0 BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIIOCOOOB MOJYYEHUS, ONpEAESICHUE J0IH
BBIX0J1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOILIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaK M IIOHATUH, HPUHATBIX B OTAEIBHBIX NPEIMETAX
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIIOJCHHE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOpPOCThb, DHEprus,
Macca.

buomorus: kierka, opraHum3M, JKOcHCTeMa, Owocdepa, MeTabOIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBI, HYKJICUHOBBIE KHCIOTHI,
(bepMeHTHI.
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['eorpadmusi: mose3HbIe UCKOTTaeMbIe, TOTUINBO.
TexHOmorusl: TNHILEBbIE NPOAYKThI, OCHOBBI PAlMOHAJIBHOTO ITUTAHHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
ANIEKTPOHHBIX O0OJOYEK aTOMOB, KBAHTOBBIC YMCJIa. DHEPreTUYECKUE YPOBHU U
noaypoBHH. ATOMHBIE opOuTanu. Knaccudukamnuss XuMHIecKux 3JIeMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOIO MEPHOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, DJIEKTPOHHBIE KOH(DUTYpaIl HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa W llepronnueckoil cuctemsl
XUMHYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpPUENM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU
MIPOCTHIX Y CJIOKHBIX BEUIECTB I10 TPYIIIAM U IEPUOAAM. JHAUEHUE IEPUOTUYECKOTO
3akoHa [[.1. MeHpeneena.

XyUMHUYECKass CBSI3b. BHABI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTUsl U JJMHA CBSI3U. [10sIpHOCTD, HATPABIEHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHbeie cBsa3u. BopoponHas CBA3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA IPUMEPE COCAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBneHne 0 KOMIUIEKCHBIX coeMHEHHAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemectBa  MONEKYJIApPHOTO UM HEMOJEKYJIAPHOTO  CTPOEHHUS.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsstnue o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpauus. HaceleHnusie u
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTamnoruaparsl.
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Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPTaHMUECKOH W OpraHUYeCcKOM
XUMUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U reTepOoreHHble peakuuu. Katanus u katanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakiui. XuMudeckoe paBHoBecue. Koncranra
XUMHYECKOT0 paBHOBeCHUS. (DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUUYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB U X IMPEBpaIlCHUIM:
pa3lIoKEHHUE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHYECKOW PEaKIUU U TOJIOKEHUE XUMHUUYECKOTO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HeMmeTauioB B [lepruoandeckoi cucteMe XuMHIECKUX JJIEMEHTOB
J.. MenneneeBa U 0COOCGHHOCTH CTPOCHHSI UX aTOMOB. DU3MUECKHE CBOMCTBA
HEMETAJUIOB. AJIJIOTPOIUSI HEMETAIIJIOB (Ha MpUMepe KUCIopoa, cepbl, pocdopa u
yriepoja).

Bonopon. Ilomydenue, ¢gusnueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJlJIaMU U HEMETAJIJIaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. [ mapubl. TonauBHbIE
AJIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. [ amoreHoBoAOpoObl. BaxkHeue KUCIOPOACOACpIKAIIIE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHUM.
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Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoga. Ouznyeckrue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHUE KHCIOpOAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepbi(VI). CepHucras u cepHas KHCIOTHI U BX coyid. OCOOCHHOCTH CBOMCTB CEPHOM
KHUCIJIOTHL. [IpuMeHeHune cepbl U €€ COeTMHEHUM.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUaK, HUTPUAbl. OKCHAbl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeneHue a3ora
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuil. Pochopubie
yaoOpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucinora u eé€
COJIM. AKTUBUPOBAHHBIA yroyb, ancopOuus. DyinepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHeHue KpeMHUS U ero coeanHeHni. CTeKs0, ero nojiydeHue, BUIbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIus,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUUYECKUX dJIeMeHTOB. HaTpuii u kanuii: monydenue, GU3ndeckue u XUMHUIECKUe
CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTUHCHUM.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKUE CBOWCTBA, MPUMEHEHUWE IMPOCThIX BEIIECTB M HX COEAUHEHUHU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.
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ATIOMUHWI: TTOTydeHue, (GU3nIecKre U XMMUIECKUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI ATTFOMUHUSI.

OOmasi xapakTepucThka MeTauioB ToO0ouHbIX moarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coequHeHuil. OKCUbl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomathl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxnenime coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

du3nyecKue U XUMHUYECKUE CBOWMCTBA JKejie3a U ero coequHeHuil. OKCusbl,
ruapokcu sl U conu xene3a(ll) u sxeneza(lll). [lonmydyenne u mpumMeHeHue xenesa u
€ro CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHHUE MEJIU U €€ COSTUHCHUM.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [INHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
LMHKA U €r0 COCIMHECHUM.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
M3yueHHe oOpaslloB HEMETAJIOB, ropeHue cepnl, docdopa, xene3a, MarHus B
KHCJIOPOJAE, M3Yy4YEHHE KOJUIeKIMU «MeTaiulbl M CIUIaBbD), B3aUMOJICHCTBUE
MICJIOYHBIX M IIETOYHO3EMENIbHBIX METAJIIOB C BOJIOM (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpaMH KHUCIOT U
nieI0oueid, KaueCTBEHHbIE PEaKIMy Ha HEOPTaHMYECKUE aHUOHBI, KATHOH BOJIOPOJIa
W KaTUOHBI METAJJIOB, B3aMMOJIEUCTBUE THUIAPOKCHUIOB aIOMUHUS U IIUHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«Tanorensr», «Cepa u e€ coequHeHUs», «A30T U GHochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XUMHUSA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAYYHBIX METO/IaX MO3HAHUS U METOJ0JIOTUU HAy4YHOTO uccieaoBanusa. Hayunbie
MPUHITUIIBI OPTaHU3AIMH XUMHUYECKOTO MTPOU3BOACTBA. [IpOMEBITIIEHHBIE CTIOCOOBI
MOJTyYeHUs] BaKHEUIIMX BEIIECTB (Ha MpUMeEpe MPOM3BOJICTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, MeTaHoJa). [I[poMbllIeHHbIE CIOCOOBI MOTYYEHN METAJIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH CPEIbl U €ro nociaeAcTBus. Poib Xxumuu B
o0ecTiCUeHUHN PHEPTIETUICCKON 0€30IMacCHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTHUN MEIUIIUHBI.
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XWMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKu. Poib Xxumun B
o0ecreueHnH MHUIIEeBOM 0€30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xumus. [IpaBuma
0€30MacHOro UCIOJIb30BaHUS MPenapaToB ObITOBOM XMMHUH B IOBCETHEBHOM KU3HU.

XUMHSI B CTPOUTENBCTBE: BaKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCeTOH).

XUMHS B CEIBCKOM X03siicTBe. OpraHu4ecKrue 1 MUHEPAJIbHbIE YI0OPEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KEpaMHuKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

Pacuérurle 3amaun.

Pacuéter: mMacchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEILECTBA, MACCE UM 00BbEMY OJTHOTO U3 YUYACTBYIOIIHUX B PEAKIIMH BELIECTB, MACCHI
(00bEMa, KOJIMUECTBA BEILIECTBA) IPOAYKTOB PEAKILIUH, €CJIA OJHO U3 BEILIECTB UMEET
npuMecu, Macchl (00bE€Ma, KOJIMYECTBA BEUIECTBA) MPOAYKTA PEAKIIUH, €CIH OJIHO
M3 BEHIECTB JAaHO B BHUJE pACTBOpa C ONPEACIEHHOM MACCOBOM JOJIEH
pPacTBOPEHHOIO BEILIECTBA, MACCOBOM JIOJIM M MOJIIPHOM KOHIIEHTPALUX BEILIECTBA B
pacTBOpe, J0JM BbIXOJA NPOAYKTa PEAKIIUU OT TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzamuss  MeXNpeIMETHBIX  CBsI3ed INpU  M3YyYEHUM OOwwed u
HEOpPraHU4eCKOW XUMUH B 11 Kiacce OCyIIeCTBIAETCA Yepe3 UCIIOJIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSTUH, IPUHATHIX B OTACIIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO1ue ecTecCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYYHBINA (PaKT, TMIIOTE3a,
TEOpusl, 3aKOH, aHAJIU3, CUHTE3, KJIacCHU(PHUKaAIUs, MepUOJINIHOCTb, HAOIIOACHHE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duszrka: MmaTepus, MUKpPOMHUP, MAaKPOMHUP, aTOM, AJIEKTPOH, TPOTOH, HEUTPOH,
VIOH, U30TOIbI, PaAMOAKTUBHOCTb, MOJIEKYJIA, JHEPTETUYECKUN YPOBEHD, BEILIECTBO,
TeNO, 00BEM, arperaTHoe COCTOSIHME BEIECTBAa, WJEANbHBIN ras, (u3Hueckue
BEJIMYMHBI, €UHULBI U3MEPEHUS], CKOPOCTh, SHEPTUS, Macca.

buonorus: kierka, opranusm, 3KocucTema, ouocdepa, MeTadoInu3M, Makpo- U
MUKpPOAJIEMEHTBI, OCJKH, XUPbI, YIIEBOAbl, HYKJIEUHOBBIE KHUCIIOThI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IMOTOK S3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMAaeMble, TOIUIMBO,
pecypcehl.

TexHOoNorus: XMMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYprusi, CTPOUTEIbHBIC
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBIIIIEHHOCTD,
dapmareBTUUECKAS IIPOMBILIEHHOCTb, IIPOU3BOCTBO KOCMETUYECKUX
penaparoB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTEpPHAJIOB, 3JEKTPOHHAs
MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH IIE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00sS3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MPOEKTOB, PEIICHUHU YUECOHBIX U MO3HABATEIBHBIX 33/1a4, BHITOJHEHUU XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;
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MHTEpeca U M03HaBATEIbHBIX MOTUBOB B MTOJIYYEHHUH U MOCIEAYIONIEM aHATU3E
nH(OPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBCHHON XMMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEIACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIE C XUMUUYECKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJECHUE M TOCTYIKH CBOUX TOBAPHIIEH C
MO3UILIMIA HPABCTBEHHBIX U MPABOBBIX HOPM M C YU4ETOM OCO3HAHUS MOCIEACTBUI
MOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbl 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 30POBBIO;

coOJtoicHUsT TpaBwi 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37J0POBBIO U KU3HU JIIOICH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTpEOIICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) TPY/A0BOI0 BOCIIUTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEIHCKON
NeSATETbHOCTH, OOIIECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYruX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPaKTUUYECKUX 3ajad
COLIMAJIBHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJIacca, MIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOGecCuil pa3IudHoOro poja, B TOM
YKCJIC HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUHU;

YBaKEHHUS K TPYAY, JIOJISAM TpyJa U pe3yabTaTaM TPYAOBOU NESITEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur M peaau3aliuud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
oTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHUSA:

HKOJIOTUUECKHU 11€JIECOO00PA3HOr0 OTHOIICHUS K MPUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIeM, BIHSHHUS
SKOHOMHMYECKHUX MPOLIECCOB HA COCTOSTHUE MTPUPOITHON U COLIMAIIBHOM CPEIbI;
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OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pELIEHHs] BOINPOCOB PALIMOHATILHOTO IPUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJIOTUU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU
1 OOIIIECTBEHHOMN NIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
IIPEACTaBICHUS 00 OKpPYKAIOUIEM MHUPE KaK O €IMHCTBE MPHUPOJblI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHUHU JJIS  COBPEMEHHOMU
UBWIN3ALMY: B €€ TYMaHUCTUYECKOW HAMTPABJICHHOCTH U BaXKHOM POJIM B CO3JJaHUU
HOBOM 0a3pl MaTepHAIIbHOM KyJbTYpbl, B pEUIEHUU IJIOOAIBHBIX MPOOIeEM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOU, MUILIEBOM U
HKOJIOTHYECKON OE€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, OOCCIEYCHUH YCIOBUMN
YCHENIHOTO TPY/Ja ¥ SKOJOTUYECKU KOM(POPTHOM KUZHU KAKIOTO UieHa OOIIECTBa;

€CTEeCTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJIy4aeMble 3HAHUS /Ui aHAIN3a U OOBSCHEHUS SBJIICHUN OKPY>KAIOIIET0 MHUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE Hay4YHBIX (DAKTOB M UMEIOIIUXCS JAHHBIX C IIEJIbIO MOJIYYEHUS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XHUMHYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIbCKOMN eI TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJy4CHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHH C KU3HECHHBIMH MOTPEOHOCTSAMH;

WHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pasNudHbIX chepax mpodeccruoHaaIbHOMI
JEATEIIbHOCTH.
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METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS  OOydYarOIIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUII, TUI0TE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJIbHOM KOMIIETEHIIUN 00YyYaroInXcs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNaTh LEeMu ACATEIbHOCTH, 3ajaBas MapaMmMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHUS JJII OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PHUKAIIMK BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbIC, JENYKTUBHbBIC, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUSI MCIOJIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICJIHLHBIC MPEICTABICHUS — XUMUUECKUN
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3HAK (CHMBOJI) DJIEMEHTA, XUMU4ecKkas (popmyia, ypaBHECHHE XUMUYECKON PEaKIIun
— TIpU PEIICHUH YYCOHBIX TO3HABATEIHHBIX W MPAKTHUECKUX 3a1ad, MPUMEHSTH
Ha3BaHHBIC MOJICIBHBIC MPEACTABICHUS JIS BBISBICHHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKkuuu;

bopMyIMpOBAaThH LIENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABICHHBIE
U CaMOCTOSITENLHO C(OPMYJIMpPOBAaHHBIE BOIPOCHl B KayeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO IUIAHUPOBAHUS W IPOBEICHUSA
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpoliiecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3yibTaT, (opMyIHpoBaTh
000011I€HUS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NESATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB PEUICHUS MPAKTUUECKUX 3aa4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB
MO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HWHPoOpManuu (HAYy4HO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJCp)KaHUs, CIPABOYHBIE MOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MIPE/ICTABIICHNUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYHBOCTH;

bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3IMYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIMA, HEOOXOAUMOM JJIS BBINOJHEHHS YYCOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

pUOOpETaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U Pa3TUIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMANBbHYIO  (QOpMy  TIpEICTaBIICHUS
uHpopmaruu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JIPYTHUE);

WCIIOJIb30BaTh HAYYHBIN S3BIK B KAUE€CTBE CPEJICTBA MPU PAOOTE C XUMUUYECKOM
uH(popMaluen: MPUMEHATh MEXNpeIMeTHble ((PU3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HAITIAAHOCTH.
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KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYkKIaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JUCKYCCHUH, BBICKA3bIBATh HieH, (OPMYIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYIIaTh C TIPE3EHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JCSITEIHHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMM IIPH BBITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3Y9aeMbIX BEIIECTB, peaau3aluid yueOHOTO MPOeKTa, M (POPMYyIUPOBATH BEIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCIACAOBAHMM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOSITEJIbHO IIJITAHUPOBaTh W OCYIIECTBISITh CBOK TO3HABATEIIBHYIO
JEeSITEIbHOCTh, ONpeAcisia €€ LeJd W 3a7ayd, KOHTPOJMPOBaTb M IO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh IMpe/jlaraéMblii aJIrOpUTM JEUCTBUI MpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATEIbCKUX 3a7ay, BbIOMpaTh Haubolee
3 PeKTUBHBIH CMOCO0 HMX pEIICHHS ¢ Y4ETOM TOJIyYCHHsS HOBBIX 3HAHUH O
BEIIECTBaX U XMMHUUYECKUX PEAKIIUX;

OCYILIECTBJISITh CAMOKOHTPOJIb JICSITEIbHOCTH HAa OCHOBE camMoOaHajau3a Hu
CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHbIE pe3ysIbTaThl OCBOCHUSI MPOTPAMMBI IO XUMHUM Ha YTiyOJIEHHOM
YPOBHE Ha YPOBHE CPEIHET0 00111ero 00pa3oBaHUs BKIIOYAOT CIICIM(PUISCKUE IS
y4eOHOTo mpeaMera « XUMHUs Hay4dHbIe 3HAHUS, YMEHUSI U CIIOCOOBI ACHCTBUM 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJBI JEATEILHOCTH IO
MOJYYEHUI0 HOBOTO 3HAHWUA W TMPUMEHEHUIO 3HAHUW B Pa3IUYHBIX YYEOHBIX
CUTyaIUsX, a TAK)KE B PeaIbHbIX KU3HECHHBIX CUTYyAIlUsIX, CBSI3aHHBIX ¢ XUMHUEH. B
NporpaMMe IO XUMHUHM NPEAMETHBIE PE3YyJbTaThl MPEICTABICHBI MO TOJaM
W3YUYCHHS.

10 KUIACC
[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAXKaroT:
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c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJiM B 00OECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUYECKOM, IHEPTETUUECKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B obecrieueHun palMOHAIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHPOBAHUHM MHUPOBO33PEHUS U OOIIEH KyJIbTYpPHI
YEJIOBEKA, a TAKKE IKOJIOTHUESCKH 0OOCHOBAHHOTO OTHOIIICHUSI K CBOEMY 3I0POBBIO
U IPUPOAHOMU Cpejie;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE MOHATUSI — XUMUYECKUIN 2JIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHUSI aToMa, TUOpuau3alusi AaTOMHBIX OpOuTalield, HWOH, MOJEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIIECHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00BEM, YIIIEPOIHBIN CKeNeT, (YyHKIIMOHATbHAS
rpyinmna, pajaukKaid, CTPYKTypHble (opMynbl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAasl), H30MEpPbl, TOMOJIOTUYECKUN PsJ, TOMOJIOTH, YTJIEBOIOPOIbI,
KHCJIOPOJA- U a30TCOAEPKAIINE OPraHUYECKUE COEOUHEHHS], MOHOMED, MOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS; TEOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEBpall€HUs OHHEPruu TMpPHU XUMHUYECKUX pEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIHE B OCHOBE
MOHMMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBJIEHUI; TPEICTABIICHHS O
MEXaHM3MaX XHMHUYECKUX peakIui, TEePMOJUHAMUYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX X MIPOTEKAHMUsI, O B3AUMHOM BIIUSIHUM aTOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexti, opueHtantsl | u Il pona);
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JIEeATEIIbHOCTH YEJIOBEKA, OOIIMX HAYUHBIX MPUHIIMIAX XUMAYECKOTO MPOU3BOACTBA
(Ha mpuMepe NPOU3BOICTBA METAHOJA, IEPEePadOTKH HEPTH);

chOpMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHaBJIMBATh WX B3aUMOCBS3b, UCMOJIb30BaTh COOTBETCTBYIOUIUE MOHATUS MPH
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XMUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMIEHHBIX W CKEJIETHBIX) (hOPMYJT OpraHUIECKHUX
BEILIECTB;
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COCTABJISITh YPABHEHUSI XMUMHYECKUX PEAKIUA U PACKPBIBATh UX CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMi  TMOCPEACTBOM  COCTaBICHUS
AIIGKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHMSI MX TIOJIHBIX U COKPAIIEHHBIX MOHHBIX YPABHEHHUI;

U3TrOTaBIMBATh MOJIENIM MOJIEKYJl OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPALUH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI;

c(hOpPMHPOBAHHOCTh YMEHUW: YCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB MO0 HX COCTaBYy U CTPOCHUIO K OIpEeACIIEHHOMY
KJIAcCy/Tpynne COeAUHEHUM, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOM
Homenkinarype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHWS JJIA OTACIBHBIX
IpeCTaBUTENIe OPraHWYeCKUX BEIIECTB (ITUJICH, alleTHJICH, TOMYOJ, TIUICPHUH,
ATUJICHTJIMKOIb, (EeHoJ, (opManbAerul, areTalbIeruja, aneToH, MypaBbHUHAs
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAsI, OJICMHOBAsS, TATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (GPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XWMHYECKOW CBSI3H B
OpPTraHMYECKUX COCIWHCHHUSX (KOBAJICHTHAsS W WOHHAS CBS3b, OG- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa U CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHHE, (U3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTENCH pPa3IUYHBIX KIACCOB
OpPraHMYECKUX BEIIECTB: AJTKAHOB, [IUKJIOATKAHOB, aJIKEHOB, aJIKaJUEHOB, AJIKUHOB,
apOMaTHYECKHUX YTJIEBOAOPOJOB, CIUPTOB, albICTUIOB, KETOHOB, KapOOHOBBIX
KHCIIOT, TIPOCTBIX W CIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOSAVMHEHUN W aMUHOB,
AMUHOKHUCIIOT, O€NTKOB, yIrJeBoJoB  (MOHO-, JHU- ©  TOJIUCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b ~ MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCIOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OPMHPOBAHHOCTh, yMEHHS TOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTUHEHHUM OT
KPaTHOCTH ¥ THUITa KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSTHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaATh HCTOYHHUKH YTIIECBOIOPOIHOTO
CBIPbs (HEPTh, MPUPOIHBIN Ta3, YTOJIb), CIOCOOBI €r0 EPepadOTKH U IPAKTUIECKOE
IpUMEHEHUE TPOIYKTOB MepepaboTKH;
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c(hOpMHPOBAHHOCTh BIAJICHUS CHCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJIOJACHUH, U3MEPCHUU, MOJCIUPOBAHUH, YKCIICPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpMHUPOBAHHOCTh YMEHHS IPUMEHSITh OCHOBHBIC OTEPAIIMH MBICIIUTEIHHOM
JEATCIbHOCTH — aHallu3 U CHUHTE3, CpaBHEHHUE, O0O0OIIeHHE, CHCTeMaTH3allulo,
BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€M — I U3YUYEHHUS CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBIIATH B3aHUMOCBSI3h XMMUYECKUX 3HAHUM C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHWS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
MCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpMHUPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUYECKUM (popMyiam
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJIb30BaHUEM (DU3UYECKUX BEIMYMH
(macca, 0OBEM ra3oB, KOJHMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PaCU€Thl MO HAXOXKJICHUI0 XUMHUUYECKON (HOpMYyIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX AJIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHOH JCSATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOTKOM BEIIECTB,
WCITIOJI30BATh TMOJYUYEHHbIC 3HAHUS JJIsI IPUHSITHS TPAMOTHBIX pEelIeHUi nmpobieM
B CUTYallUsIX, CBI3aHHBIX C XUMHEM;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DJKCIEPUMEHT (TOJIyYeHHE W M3yYEHHUE CBOMCTB OPTaHMYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/lady 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM IPABHII
O0e3zomacHOro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynUpoBaTh 1€JIb HUCCIAEIOBAaHUS, TMPEJACTABIAThH B pa3IudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€1eCO00Pa3HOTO TOBEACHHS B OBITY H
TPYJOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MIPUPOJTHOM CPEAbl U JOCTUKEHUS €€ YCTOUUUBOTO PA3BUTHUS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEUCTBUS HA JKUBBIE OPTraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAas cMbICH TTokazaress [1/1K;

aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIIEHHUS PUCK-TI0JIb3a;
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c(OPMHPOBAHHOCTh, YMEHUMW: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HAydHAS
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaruu, HTepHeT U Apyrue), KpUTHIECKU
aHAIM3UPOBATh XUMUYECKYIO0 HHPOpMAIINIO, TepepadbaThiBaTh €€ U UCIOJIb30BATh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1auei.

11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XUMUSD» OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTHU SIBJIECHUW NPHUPOJbI, O MECT€ U 3HAYECHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pPa3BUTHS, B PEIICHUU NPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOM W MHUIIEBON
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECIEYEHUH PAIlMOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
GbopMUPOBAaHUM MHUPOBO33PEHUS M OOIIEH KyJIbTyphl YEJIIOBEKa, a TaKXKe
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIECHHS K CBOEMY 3J0POBBIO M IPUPOJHON
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa artoma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOEC U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BAJIEHTHOCTb, BJEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCIIEHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, MWOHHAsA, METAJUIMYECKAs,, BOJOPOJHAs),
KpUCTAJUINYECKAsl PpEIIETKA, XUMHUYECKas peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAasT JTUCCOIMAlIMS, CTENEHb JIUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTEIb, TEIJIOBOM AdPeKT
XUMHUUYECKOHN peaKkuu, CKOPOCTh XUMUUECKON pEaKIUH, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIIEKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOIUICCKUIN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpPEBpAICHUs] SHEPTUU NPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAHHUSI IPUYUHHOCTH
U CUCTEMHOCTH XHMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHHS O CTPOEHUU
BEIlIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJIIPHOM YPOBHSX;
MPEJCTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKIHUM, TePMOIUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MX MNPOTEKaHUS, O XHMHUYECKOM PaBHOBECHUHU,
pacTBOpax M JUCIEPCHBIX CcHUCTEeMax; (PaKTOJIOTHYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM MCIIOJIh30BAHUN BAXKHEUIIINX HEOPTAaHUIECKUX
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BEUIECTB B OBITYy W MPAKTUYECKON IESATENbHOCTH YENOBEKa, OOIIMX HAy4YHBIX
NPUHIUIAX XUMUYECKOTO TPOU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepPHbIC MPU3HAKU TMOHITHIA,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IMPU
ONMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHU;

c(OpPMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMMHUYECKYIO CHMBOJUKY JUJIS
cocTtaBieHUs: (GOpMyNT BEUIECTB M  YpPaBHEHUM  XMMHUYECKUX  PEaKIIH,
cucremaruieckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJuIMYecKas, BOJOPOAHAs), THUI KPHUCTAUIMYECKON  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTh CBOMCTB BELIECTB OT
BUJIa XMMHYECKOW CBSI3M W TUNA KPUCTALNIMYECKOM PpEIIETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBII MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(OpMHPOBAHHOCTh YMEHHUM: KJIACCU(DUIIMPOBATH: HEOPraHUUYECKUE BEIIECTBA
10 UX COCTaBy, XMMUYECKUE PEAKIIMH 10 Pa3IMYHbIM IIPU3HAKaM (UHCITy U COCTaBY
pearupyomux BeUIecTB, TEIJIOBOMY 3(PQEKTy peaki, U3MEHEHHIO CTEHeHen
OKHUCJIEHHSI 3JIEMEHTOB, OOpaTHMMOCTH, YYacCTHUIO Karaju3aTopa W Jpyrue);
CaMOCTOATENIbHO BBIOMpaTh OCHOBAaHUA W KPUTEPUHM Uil  KJIACCHU(DUKALMH
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(OpMUPOBAHHOCTh YMEHHMSI PACKPbIBATh CMBICI MEPHUOJUUECKOrO 3akoHa /.
N. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IE€PBOr0O—YETBEPTOTO MEPUOIOB
[Tepuomnueckonn  cucrembl .M.  MenneneeBa, uUCHONB3Ys  TOHATHSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgam U rpynnaMm Ilepuonmueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUS HX
AIIEKTPOHHBIX 000JI0YEK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IMOATBEPKIATH
CYILIECTBOBAHHE T€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
NOMOILBIO YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUI;
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cOPMHPOBAHHOCTh yYMEHHUS PACKpPhIBaTh CYIIHOCTh: OKHCIHUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIIUNA MOCPEACTBOM COCTABJICHHS AJICKTPOHHOTO OajaHca
ITUX PEAKIUN; PEaKIuii MOHHOTO OOMEHa ITyTEM COCTaBIICHUS WX TOJHBIX H
COKPAIllEHHBIX ~ MOHHBIX  YpaBHEHWH;  peakuuMi  TUAPOJIM3a;  PEAKIUH
KOMILJIEKCOOOpa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

c(OPMHPOBAHHOCTh YMEHUSA OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XAMHUYECKUX PEAKIMU C Y4ETOM HX DHEPre€TUUECKHUX XAPAKTEPUCTHK, XapakTep
U3MEHEHUSI CKOPOCTM XHMMHUYECKOW PEAKIHH B 3aBUCUMOCTH OT PA3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOpPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHUE PEaKIIUH,
JIe)KAIKME B OCHOBE MMPOMBIIIJICHHOTO MOJYYEHUS CEPHOW KHCIIOTHI, aMMHAaKa,
oOlue HayyHble TMPUHIUINBI XUMHYECKUX TPOU3BOJCTB; I1EJIECO00PA3HOCTD
MPUMEHEHUS HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pE€HUS COOTHOILICHUSI PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CHUCTEMOM 3HAHHUU O METOJax HAyYHOIO
MO3HAHUSL SIBJICHUW TMPUPOABl — HAOMIOACHUE, H3MEpPEHUE, MOJICIMPOBaHNUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHUS IPUMEHSATh 3TU 3HAHUS IIPU IKCIEPUMEHTAIBHOM UCCIIEIOBAHUU BEIIECTB
U JIsI OOBSICHEHUS XUMHUYECKHX SIBJICHUH, HMMEIIMNX MECTO B MPHUPOJE,
MPAKTUYECKOMN JEATENLHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU;

c(hOpPMHPOBAHHOCTh YMEHUS BBISBIATH B3aUMOCBSI3h XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00JIee 0OCO3HAHHOTO MMOHUMAaHUS MaTePUATIHLHOTO €IMHCTBA MUDA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOAUTH PACUETHI: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLECHTPALUs;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO W3 YYaCTBYIOIIUMX B PEAKIIMU BEIIECTB; TEIUIOBOTO d(dekTa
pEaKINM; 3HAYEHUS BOJOPOIHOIO IMOKAa3aTessl PAaCTBOPOB KHUCIOT W IIEIOYEH C
M3BECTHON CTEMEHBIO MMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIMU, €CIM OJHO M3 MCXOJHBIX BEUIECTB JAaHO B BUIE PacTBOpa C
ompeIeIéHHOM MAacCOBOM JI0JIeH pacTBOPEHHOTO BEIECTBA WM JIAHO B M30BITKE
(MMeeT mpuMecH ); JOTU BBIXO/a MPOAYKTA PEAKINK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPKACHNE KAYECTBEHHOI'0 COCTaBa HEOPTAHUYECKUX BEILIECTB, ONPEACIICHUE
Cpeapl pacTBOPOB BEILIECTB C IOMOIIBIO HWHIAWKATOPOB, HW3YyUYECHUE BIIUSHUSA
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XWMHUYECKOW pEaKIMH, pPEIICHUE
SKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertawey u  «Hemeramis»y) ¢

29



co0roIeHreM MpaBul 0€30MacHOro oOpallieHus: ¢ BEeUIeCTBaMH U Jab0paTOPHBIM
o0opynoBaHueM, (HopMynupoBaTh LIETIb UCCIETOBAHUS, IPEACTABIATh B Pa3IMYHOIM
dbopme  pe3ynbTaThl  OKCIEPUMEHTA, AaHAIM3UPOBaTh W  OIEGHUBATh  HX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUI: COOJI0IATh MTpaBuia MOJb30BAHUS XUMUYECKOM
mocy/Iol M j1abopaTopHbIM OO0OpyAOBaHHEM, OOpAIICHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JESATEILHOCTH B ESIX COXPAHEHUS CBOETO 370POBbS, OKPYKAIOIIEH MPUPOIHON
Cpellbl M JOCTHXKEHHMS €€ YCTOMYMBOIO pa3BUTHs, OCO3HABATh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKMBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BENIECTB, MOHMMas cMbIci nokazarens [1K;

c(hOpPMHUPOBAHHOCTh YMEHUMN: OCYIIECTBIIATH IIEJICHANPABICHHBIN TOUCK
XUMUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MacCoBOM MHpopManuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, TepepadaThiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a1a4eil.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIe
padoThI padoThbI
pecypcsbl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMUM
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTp oi'HI/m 0p TaHHUYECKUX COE I/IHeHI/I;I) A.M 8 bubmorexa LIOK
' P P A e https://m.eds00.ru/d69df650
bytneposa
Wroro mo pazneny 8
Pazpnen 2. Yraesomnopoabst
21 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI, 5 bu6nunorexa LIOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
99 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 14 1 bubnnorexa [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bubnmorexa LIOK
2.3 Apomatnyeckue yrieBo0pobl (apeHsbl) 8 https://m.edsoo.ru/d69df650
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOLOB U UX 4 bu6muoreka [JOK
' nepepaboTka https://m.eds00.ru/d69df650
but6mmoreka [IOK
2.5 r 4 1
AUOTCHIIPOMSBOIIIHE YITIEBOROPOAOS https://m.eds00.ru/d69df650
Hroro mo pazneny 35

Paznen 3. Kuciopoacoaep:xamnue oprannyecKue coeIuHeHnst
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bubnunoreka LIOK

3.1 Crpret. Geron 1 https://m.eds00.ru/d69df650
KapOoHWIbHBIE COETUHEHUS: ANbIETUAbI U
3.2 KeTPOHLI Ka 6OHOBI;ZI[C KHACJIOTBI gﬂO)KII[{He 21 buGnuorexa [IOK
' - 1ap : https://m.eds00.ru/d69df650
a¢upsl. Kupbr
bubnunoreka LIOK
3.3 Y TeBO/p! ? https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTcoaepikaniue oprannyeckue coeIuHeHus
bubnunoreka LIOK
4.1 AMUHBI. AMUHOKUCIOTHL. beiku 12 https://m.edsoo.ru/d69df650
Utoro no pazneny 12
Paspnen 5. BeicokoMoOJIeKy IsIpHbIE COCAUHEHUS
51 BricokoMoseK yIsIpHbIE COEIMHEHUS 6 Bubmiorexa ITOK
' yp 8 https://m.eds00.ru/d69df650
Hroro no paszneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM uudgpoBbie
Ne i/l P Kourpoabnsie IIpakruueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
CrpocHue aroMa. [leproandeckuii 3aKoH
1.1 I/ITI_IEG HOJUYCCKas CI/II():TGI\I/IIa XHUMHYISCKHUX 9 bubsmotexa [IOK
' PHOA https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BeniecTBa. MHOrooOpasue 11 1 bubnnoreka [JOK
' BEILECTB https://m.edsoo.ru/2dd57f24
bubmuoreka [{OK
13 XHMHHCCKHE peaKiH 19 . 3 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Pasnen 2. Heoprannueckasi xumusi
bubnmorexa LIOK
2.1 H 1 1
eMETAILIRT 3 3 https://m.edsoo.ru/2dd57f24
bubmmoteka IIOK
2.2 M 2 1 2
CTaIet 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazaeny 54
Pa3nen 3. XuMus 4 :XKU3Hb
31 Metobl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuoreka [{OK
' KU3Hb https://m.eds00.ru/2dd57f24
Hroro no paszneny 9
OBHIEE KOJIMYECTBO YACOB I1O
. 102 4 8

I[TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne Hara JIeKTPOHHBbIE U (pPOBbIE
Tema ypoka Kontpoabusbie IIpakTnueckue
n/n Bcero u3yueHusi oOpa3oBaTeJbHbIE PeCypcChl
padoThI padoThI
[Ipeamer u 3HaueHue
OpraHM4YeCKON XUMHH,
1 MPEACTABJICHHUE O 1 bubnuorexa LOK
pes https://m.eds00.ru/3686e6f5
MHOT000pa3uu OPraHuYECKUX
COCTUHEHUN
DNEeKTPOHHOE CTPOCHUE aTOMa
sepoaa (OCHOBHOE U
2 33]1(;36P>I<I[é1(-IH0€ COCTOSTHWSI) 1 bubimorexa LOK
y ’ https://m.edsoo.ru/Oce6fd4c
BaneHnTHble BOBMOXHOCTH
aToma yriepojaa
Xumuyeckas CBsI3b B
OpPTraHUYECKUX COCTUHECHUSIX.
3 MexaHu3mMbl 00pa3oBaHUs 1 bubmmorexa LOK
. p https://m.eds00.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
pa3pbiBa CBA3EH
Teopus crpoenus
4 OpPTraHUYECKUX COCTMHEHHN A 1 bubnuorexa LOK
p & ’ https://m.eds00.ru/9e595ch8
M. bytneposa
Buasr nzomepun:
5 CTPYKTYypHas, 1 bubmuoreka [JOK
MPOCTPAHCTBEHHAS. https://m.edso0.ru/b0e61661

OnekTpoHHBIE 3P PEKTH B
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MOJIEKYJIaX OpraHUuYEeCKUX
COETUHEHUN

IIpencrasnenue o
KJaccu(uKauu u

6 CUCTeMaTUYeCKast bromiorexa LIOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEILECTB

7 Knaccudukanus peakiuii B bubnuoreka [JOK
OpraHUYeCKON XMMHUHU https://m.edsoo.ru/ba5706aa

3 Cucremaru3anus u bubnnoreka IIOK
0000111eHNE 3HAHUH I10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKU I
psina, obmas popmyina,

9 HOMEHKJIaTypa U U30MEpHs, bubnmnorexka HOK
JJIEKTPOHHOE U https://m.eds00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI

10 DOu3nvecKrue U XUMUUIECKHUE bubmmoreka [IOK
CBOKCTBA aJIKaHOB https://m.eds00.ru/3137711c
Haxoxnenne aikaHoB B

11 npupoje. Criocoosl bubmmorexa [JOK
MOJyYECHUS U IPUMEHEHUE https://m.edsoo.ru/259b0a5h
AJIKAaHOB
[uxnoankansl: oOmas

12 ¢dbopMyIia, HOMEHKJIaTypa U bubmuoreka [JOK

n3oMepusi, 0COOCHHOCTH
CTPOCHUA U XUMHUUYCCKHX

https://m.edso0.ru/156730d2
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CBOWCTB, CITIOCOOBI MOJTy4eHUS
U IPUMEHEHUE

Pemenne pacuy€THbIX 3a1a4 HA
OIIPEIIEIICHUE MOJIEKYIIIPHOU
(hOpMyIIbI OPraHUIECKOTO
BEILECTBA I10 MACCOBBIM

bu6nuoreka [IOK

13
JIOJISIM aTOMOB JJIEMEHTOB, https://m.edsoo.ru/bf84d8eb
BXOJISIIHX B €T0 COCTaB.
CucreMaru3anus u
000011IeHNE 3HAHUH I10 TEME
AJKEHBI: TOMOJIOTHYSCKHI
psia, obmas popmyina,
HOMEHKJIATypa, 3JIEKTPOHHOE
14 U IIPOCTPAHCTBECHHOE bubmorexa [JOK
pocip https://m.edsoo.ru/273b0ale
CTPOEHHE MOJIEKYII.
CrpyKTypHas ¥ LUC-TpaHC-
M30MEpHsI ATKCHOB
dusnyecknue 1 XUMHICCKUE
15 cBoiicTBa ajnkeHoB. IIpaBuio bubmorexa [JOK
P https://m.eds00.ru/21069ccd
MapkoBHHKOBa
16 CriocoObl TTOTy4eHHS U bubmuotexa [JOK
IIPUMEHEHHE AJIKEHOB https://m.eds00.ru/665dc058
[IpakTuueckas padora Ne 1 o
17 teme "llonmydenue sTuIcHA U bubmorexa HOK
i _ https://m.edso00.ru/0941eed8
W3YYCHHE €TI0 CBOWCTB
18 Pemenne pacu€THbIX 3a1a4 Ha bubmuoreka [JOK

ONpEEICHUE MOJIEKYIIIPHOU

https://m.edso0.ru/e9ea9921
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(hOpMyIIbI OPraHUIECKOTO
BEIIECTBA

AnKaaueHsl: CONpsKEHHBIE,

M30JIMPOBAHHbBIE,
19 KyMYJIUPOBaHHBIC bubmorexa LOK
YMYTHP ' https://m.eds00.ru/04298c0a
OcoOeHHOCTH HIIEKTPOHHOTO
CTpOCHUS
20 XUMHUYECKHE CBOMCTBA bubmuorexa [JOK
CONPSIKEHHBIX JTUEHOB https://m.edsoo.ru/e561253d
21 CriocoObl nostyueHus u bubnnorexka HOK
MPUMEHEHUE AJIKAJMECHOB https://m.edsoo.ru/1aa81660
AJIKWHBI: TOMOJIOTMYECKU I
psina, obmas popmyina,
29 HOMEHKJIaTypa, JJIEKTPOHHOE bubnmnorexka HOK
U IIPOCTPAHCTBEHHOE https://m.edsoo.ru/68b6cc4c
CTPOEHUE MOJIEKYII,
(bu3nueckue cBOCcTBa
23 XUMUYECKHE CBONCTBA bubmmoreka [IOK
AJIKWUHOB https://m.eds00.ru/23493a93
24 KauecTBeHHbIE peakiyy Ha bubnuoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
o5 CrniocoOsl ToNTyueHus: u bubnmoreka [JOK
[IPUMEHEHUE AJIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3anau: pacu€Tsl o
26 ABHEHUIO I)[(I/IMIEIICCI(Oﬁ bubmorexa HOK
yp https://m.edsoo.ru/5db8e526
peakuuu
97 CucreMaru3anus u

000011IeHNE 3HAHUH I10 TEME
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ApEeHBI: TOMOJIOTUYECKUN PSI,
obmas hopmyia,
HOMEHKJIaTypa. DIIEKTPOHHOE

28 Y TIPOCTPAHCTBEHHOE bubmorexa [IOK
https://m.edsoo.ru/a92a7094

CTpOEHHE MOJIEKYJ OeH30I1a U
TOJTyoJIa, UX (PU3UUECKUE
CBOICTBA

29 XUMHYECKHE CBOMCTBA bubnnoreka IIOK
apEHOB: PEAKIIUU 3aMEeIICHUS https://m.edsoo.ru/a44alae4
XHUMUYECKUE CBOKCTBA

30 apeHOB: pPeaKIuu bubnuotexa [HOK
MPUCOETUHEHUS, OKUCIICHUE https://m.edsoo.ru/a44alae4
TOMOJIOTOB OeH3011a

31 Oco0EeHHOCTH XUMHUYECKUX bubmmorexa [JOK
CBOWCTB CTHpOJIa https://m.edsoo.ru/d5018a54
Pemrenue pacu€THbIX 3a1a4 Ha

32 onpeIelIeHUE MOJIEKYIISIPHOMN bubnmnoreka [JOK
(hopMyITBI OPTraHHUYECKOTO https://m.edsoo.ru/53461a2c
BEIIECTBA

33 CrniocoOsl monyueHus: u bubnmnoreka [JOK
IIPUMEHEHHUE apEHOB https://m.eds00.ru/6f717d09
I'eneTnveckas CBSI3b MEKIY

34 pa3IMYHBIMU KJIacCaMu
yII€BOJ0PO/IOB
Pacuétel no ypaBHEHUAM

35 XUMHUYECKHAX PEAKIUN.

CucreMaTusanus
0000111eHHE 3HAHUN 110 TEME
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36

IIpuponnsii ras. [lomytHeie
HeTsIHBIC Ta3bI

37

38

39

KameHHbIi1 yroips U IpoIyKThI
ero nepepaboTKu

Hedts 1 ciocoOwr eé
nepepabortku. [Ipumenenne
MPOAYKTOB MepepabOTKH
HepTH

['eHeTHuecKas CBSI3b MEXKIY
pa3IMYHBIMH KJIACCAMU
YIJIEBOIOPOIOB

bu6nmoreka [IOK
https://m.edso00.ru/69b3398b

bu6nuoreka [IOK
https://m.edsoo.ru/21f9de78

40

l"anorenonpousBoaHbIE
YTJIEBOJIOPO/IOB: AJIEKTPOHHOE
CTPOEHHUE; pEaAKIINU
3aMeIleHHs TaJoreHa

bubnnoreka IIOK
https://m.edsoo.ru/82b4d759

41

[elicTBue menoyeit Ha
rajoreHnpoOu3BOIHbIE.
BzaumopeiictBue
JUTAJIOTeHAIKAHOB C MarHUEM
W [TUHKOM

42

CucreMaTuszanus 1
0000111eHNE 3HAHUHA 110
pazneny "YrieBoaopoast"

bu6mmoreka [IOK
https://m.edso00.ru/20e89f22

43

44

KonTponbhas pabota no teme
"Yraesogopobr"
[IpenensHble OJTHOATOMHBIE
CIIMPTHI: TOMOJIOTMUYECKHUH
psia, obmas popmyina,

bu6nuoreka [IOK
https://m.edso0.ru/95¢c9e298

bu6nuoreka [IOK
https://m.edsoo.ru/df04c5cd
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CTPOCHHE MOJICKYI,
M30MepHsl, HOMEHKIIATYpa,
kiaccudukanys, puznyeckue
CBOMCTBA

XMMHUYECKUE CBOUCTBA

45 MpeIeTbHBIX OJTHOATOMHBIX bubmorexa LOK
pedl A https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObl mostyueHus u
46 MIPUMEHEHHE OJHOATOMHBIX bubmorexa LOK
P A https://m.eds00.ru/484100000000000
CIIUPTOB
IIpocTeie 3¢GupsI:

47 HOMEHKJIATYpa ¥ U30MepHs, bubmuorexa [JOK
0COOCHHOCTH (PU3UYCCKUX U https://m.edsoo.ru/c2c788b2
XUMHUYECKUX CBOWCTB
MHoOroaToMHbIE€ CITUPTHI:

48 STUJIEHTIIMKOJb U TIULEPHH, bubnmnoreka [JOK
uX (puznYecKre U XuMHUUECKue https://m.edsoo.ru/ee4d84aa
CBOMCTBa
CriocoObl TTOTYyYCHHS U

49 MPUMEHEHUE I\?I/IIJIIOFOG.TOMHBIX bubmorexa LHOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOJI: CTPOCHUE MOJIEKYIIBL,
50 ¢u3nyeckue CBONCTBA bubnuorexa LOK
' https://m.eds00.ru/2ce726f8
Tokcuunocts penona

51 XuMHYECKHE CBOMCTBA bu6nuoreka [IOK
(dbenomna https://m.edso0.ru/037ca5f9

59 CriocoOsl moNTyueHus: u bubnmnoreka [JOK

npuMeHeHue GpeHona

https://m.edsoo.ru/c77ddf4c

40


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

[TpakTuyeckas pabora Ne 2.

53 Pemienne bu6nuoreka [IOK
AKCIEPUMEHTAIBHBIX 3a]1a4 https://m.edsoo.ru/fd0ced09
o Teme "CrupTsl U HeHOTBI"

54 Cucremaruzanus u bubmuorexa [JOK
000011IeHNEe 3HAHN 110 TEME https://m.edso0.ru/1810cb9b
ANbIeruasl 1 KETOHBI:

JIEKTPOHHOE CTPOCHHE

55 KapOOHUJILHON TPYIIIIbI; bubnuoreka [JOK
TOMOJIOTUYECKUE PALBI, https://m.edsoo.ru/b139beaa
obmrast popmyria, U30MEpHs U
HOMEHKJIaTypa
AJBIerunpl 1 KETOHBI:

56 (du3HUecKre CBOMCTBA; bubmorexa HOK

’ https://m.eds00.ru/c887425¢c
peaKIuy MPUCOCTUHCHUS
Peakiinu okMcaeHHS U
57 Ka4YeCTBEHHBIE PEAKIIUU bubnmorexa LIOK
p https://m.edsoo.ru/a393baa9
aJbIETUI0B U KETOHOB

58 CrniocoOsI monryueHus bubmuotexa [JOK
alIbAETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHEBIE TIPE/IETHLHBIE

59 KapOOHOBBIE KHCIIOTHI, bu6muoreka [JOK
O0COOEHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fec0b113
MOJIEKYIT
N3omepust 1 HOMEHKIAaTypa

but6mmoreka [IOK
60 KapOOHOBBIX KHCJIOT, HX

¢u3nueckue cBoiicTBa

https://m.edsoo.ru/700cc87b

41



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

XUMHUYECKUE CBOUCTBA

61 MPEACIIbHBIX OJTHOOCHOBHBIX buGnnorexa LIOK
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
Oco0eHHOCTH CBOWCTB
62 MYypaBbUHOM KUCJIOTHI. bubmumoreka [IOK
MHuoroo6pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHUCJIOT
Oco0eHHOCTH CBOWCTB:
HEeMpeIeIbHBIX H
apoMaTHYeCKUX KapOOHOBBIX,
63 JTMKapOOHOBBIX, bubmorexa LHOK
https://m.eds00.ru/83a08773
THAPOKCHKAPOOHOBBIX
kuciot. [IpencraBurenu
BBICIITUX KapOOHOBBIX KHCIIOT
64 [TonsiTHE O IPOM3BOIHBIX bubnmnorexka HOK
KapOOHOBBIX KHUCJIOT https://m.eds00.ru/0d162d9d
CriocoObl nostyueHust u
65 pUMEHEHHE KapOOHOBBIX bubmmorexa LOK
https://m.edsoo.ru/7c065c9d
KHCIIOT
CrnoxxHbie 3upBbL:
TOMOJIOTHUYECKUH PsiJi, o0IIIast bu6nuoreka [IOK
66
dhopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 DOuU3nveCcKre U XUMUUYECKHUE bu6mmoreka IIOK
CBOMCTBa 3(UPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THpix 3amay:
68 10 YPAaBHEHHIO XUMUYICCKOM

peakiuu, Ha ONpe/iesieHre
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MOJICKYJISIPHOU (hOpMYJIBI
OPraHMYECKOro BEIIECTBA

[TpakTuyeckas padora Ne 3.

Pemenue
69 AKCIIEPUMEHTAIBHBIX 33724 buGnnorexa LIOK
https://m.eds00.ru/486671fb
o Teme "KapOoHoBEIe
KUCIOTHI. CoxHbIE 3pupb!"
Kupsr: ctpoenue,
70 ¢busnvecKre 1 XUMHUECKUE bubmmorexa LOK
. https://m.edso0.ru/al19c5b98
CBOMCTBA (TUIPOJIU3)
OcoOEHHOCTH CBOWCTB
71 KHUPOB, COAECPKAIIUX OCTATKU bubnmnoreka HOK
HEIPEAEIbHBIX KUPHBIX https://m.eds00.ru/b0331922
KucaoT. JKupsl B Ipupoie
Mpbuia Kak COJIM BBICIIUX
KapOOHOBBIX KUCJIOT, UX
72 Morolee aeiictue. [lonstue bubmmorexa [JOK
https://m.edso00.ru/3c566565
0 CUHTETHYECKUX MOIOIINX
cpenctax (CMC)
['eneTnueckas cBs3b
73 YIJI€BOJIOPOAOB U bubmmoreka [JOK
KHCIIOPOACOAEPKAIINX https://m.eds00.ru/56790c96
OpTraHUYECKUX BEIIECTB
74 Pacuétel 10 ypaBHEHUAM
XUMHUYECKUX PEaKIUi
75 Cucremaruzanus u but6mmoreka [IOK

00001IIeHNE 3HAHUA TI0 TEME

https://m.edsoo.ru/f8eaf2eb
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OOm1ast xapaKTepUCTHKA
YIIIEBOIOB U KilacCH(DUKaLus

bu6nuoreka [IOK

76 YTJIeBOJIOB (MOHO-, TU- U https://m.edso00.ru/7a9693al
TOJIMCaXapu/Ibl)

MoHocaxapupl: (pUu3nyecKue

77 CBOICTBA If Hjxon(?):[eﬂne B bubmmorera LOK

https://m.edsoo.ru/b4bdda2d
pupoe
[IpuMeHeHue rroKo3sl, €€

78 3HAYCHUC B bubmuorexa [JOK
KU3HEIEATECIIBHOCTH https://m.edso0.ru/5e61122d
opraHusma
Jlucaxapunabl: caxaposa,

79 MaJibT03a U JIaKTO03a. bubmuorexa [JOK
Haxoxnenue B npupone u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE TUCAXapHIOB
[Tonucaxapuasl: cTpoeHUE

80 MaKpOMOJIeKYJI, (hu3nyeckue bubmuoreka [JOK
1 XUMHYECKHE CBOMCTBA, https://m.edso0.ru/72a04508
MIPUMEHEHHE

81 [TonsiTHE 006 UCKYCCTBEHHBIX bubnmnoreka [JOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenune pacueTHbIxX 3a/1a4 Ha

82 ONpeAEIIEHUE JOJIM BbIX01a bubnuotexa [JOK
MPOAYKTA PEAKIIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKU BO3ZMOXKHOTO
Cucremaruzanus u

83 00001IeHIE 3HAHWH 110 Bubmmorexa [IOK

pazneny

https://m.edsoo0.ru/08d4364c
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KonrponsHas pabora o teme

bu6nuoreka [IOK

84 "Kucnopomacoaepxaniue
poAcoAcpRatie https://m.eds00.ru/42c6678e
OpPraHUYECKUE COCTUHCHHMS
AmuHBL: K1accudukanys,
CTPOEHUE MOJIEKYJI, 001Iast
85 (b: Myia I/I3OMeyI/ISI bubsmorexa [IOK
pMyna, pH, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (PU3HYCCKUE
CBOICTBa
86 XUMHYECKHE CBONCTBA bubmuorexa [JOK
anmn(aTHIecKuX aMHHOB https://m.edsoo.ru/1bc5cf80
AHWIMH: CTPOCHHE aHUIIMHA,
87 0COOEHHOCTU XUMUYECKUX Bubmaorexa ITOK
N https://m.edsoo.ru/39cd21f1
CBOMCTB aHWIMHA
Croco0B! OJIyUYeHUs U
88 IIPUMEHEHNE a}J/IqI/I(I)aTI/I‘{eCKI/IX bubmmorexa LOK
p https://m.edsoo.ru/eal38763
aMHHOB
AMHUHOKHCIIOTHI:
HOMEHKJIATypa U H30MePH,
89 (pmnquKHZPCBOI?ICTBa " bubmmorexa LOK
’ https://m.edso0.ru/d1773e80
OTtnenpHBIEC IPEICTABUTENH Ol
aMUHOKHCIIOT
XUMHYECKHAE CBOMCTBA
AMHHOKHCIIOT, UX
but6mmoreka [IOK
90 OHOJIOTHYECKOE 3HAUCHUE

amuHokucior. CHHTE3 U
TUAPOJIN3 NICTITUI0B

https://m.edsoo.ru/77df705a
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benku kak npupoaHsie

91 MTOJTUMEPBI; CTPYKTYPBI bubmmorexa [JOK
SemKon https://m.edso0.ru/429e9899
92 XUMUYECKHE CBONCTBA bubmuorexa [JOK
0eJKoB https://m.eds00.ru/6237306d
A3oTcoaepkalime
TeTEPOIUKIHYCCKUE
93 coequHeHus. HykienHoBbIE bubnnorexa LIOK
KHCIIOTH: COCTAB, CTPOCHHE I https://m.edso0.ru/521d1431
OuosornvecKas poJib
[TpakTuueckas padota Ne 4.
Pemenne
94 IKCIIEPUMEHTAJIbHBIX 3a7a4 BHGJ?HOTeKa HOK
10 Teme "As0TconepRALIE https://m.edsoo.ru/8e3c02d1
OpraHu4ecKue coeanHeHus"
[TpakTuueckas pabora Ne 5.
Pemenne
95 AKCIIEPUMEHTATBHBIX 337a4 bubmmorexa LOK
10 Teme "PAcosHABAHIC https://m.edsoo.ru/bde3fdf6
OpraHUYECKUX COCTUHEHUI"
KonTponbHas pabota mo teme
96 " A30TCo IepIKaIme bubmmorexa [TOK
U e—" https://m.edsoo.ru/ce561bc7
OCHOBHBIEC TIOHATHS XUMHUH
BBICOKOMOJIEKYJISIPHBIX
97 COEIMHEHUN U METOABI UX bubnnorexa LIOK

CUHTE3a —TOJIMMEPHU3aIHs 1
MMOJIMKOHIEHCALHST

https://m.edsoo.ru/7aa63ebd
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98 IInacTmaccel. YTtunuzanus u 1 bu6nuoreka [JOK
nepepadoTKa MIacTuKa https://m.eds00.ru/82242e0f
DnacToMepbl: HaTYpaJTbHbBIN

99 CI/IHTCTI/IIIEI:CKI/IG Kayp u 1 bubmorexa LOK

YHYRH. https://m.edso0.ru/246103ec
Pe3una
Bonokna: HatypanbHble,

100 HCKYCCTBEHHBIE, 1 bubnuoreka [JOK
cuHTernyeckue. [lonumepsr https://m.eds00.ru/5963a601
CHEIUATFHOTO HA3HAUYCHUS
[IpakTuueckas padorta Ne 6.

Pemenue
101 AKCIIEPUMEHTANFHBIX 3a7a4 1 bubmorexa LHOK
P " 8 https://m.edso00.ru/3aebd77a
o teme "Pacnio3HaBanue
1acTMacc ¥ BOJIOKOH"
O06o0uenne n
CUCTEMaTHU3alus U3Y4eHHOT O
102 Marepuana ng TeMeyq 1 bubmmorexa [TOK
" P https://m.edso00.ru/6a22ble8
BricokoMonekymnsipHbie
coeTMHEeHHS "
OBHIEE KOJIMYECTBO YACOB 102

I10 ITPOIT'PAMME
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11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka KonTpoabubie IIpakTuuyeckue A op
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 Atom. CocTaB aTOMHBIX SJIEP. 1 bubmuorexa [JOK
Xumuyeckui sneMeHT. M30Tomnbl https://m.edsoo.ru/59c112ee
5 CrtpoeHue 3J1eKTPOHHBIX 000JI04EK 1 bubnnorexa [JOK
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMuaeckux 1 bubnuoreka [IOK
3JIEMEHTOB (S-, p-, d-, f-a51eMeHThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 351€KTpOHOB 1O 1 bubnnoreka [JOK
aTOMHBIM OpOUTAIIAM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOHPUTYpaIUU
5 aTOM;E BJIeMeHTOBq; OZEOBHOM u 1 bubmorexa HOK
. https://m.eds00.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHBIE KOH(PUTYpAIIUX HOHOB. 1 bubnunorexa [JOK
DNeKTPOOTPULIATETLHOCTh https://m.edso00.ru/a0764b24
[Iepuoanueckuii 3aKOH U
[lepuonnueckas cucrema
7 XUMHYECKUX 3eMeHToB J[. U 1 bubmorexa HOK
o . https://m.eds00.ru/16957c01
MeHeneeBa, CBsA3b C COBPEMEHHON
TEOpUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
8 XUMHUYECKUX IJIEMEHTOB U 1 bubmorexa HOK
https://m.edsoo.ru/f8468927
00pa3zyeMbIX UMH MPOCTHIX U
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CJIOKHBIX BCUICCTB 110 I'pyIiaM U
nepuoaam

Cucremaruzanus u 00001IeHue

bu6mmoreka [IOK

9
3HAHUM 110 TEME https://m.edsoo.ru/8fad2942
Bunn xuMuueckou CBA3H.
MexaHu3Mbl 00pa3oBaHUs
10 KOBAJIEHTHOM CBs3U. BomopogHas Bubmaorexa ITOK
' P https://m.edso00.ru/5a8072af
CBA3b. MeXMOJIEKYIIsIpHBIE
B3aMMO/ICHCTBUS
BanieHTHOCTB 1 BaJICHTHBIC
1 BO3MOXHOCTH aTOMOB. CBSI3b bubmuorexa [JOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C https://m.edsoo.ru/3d2ca093
UX TEOMETPUUYECKUM CTPOCHHEM
[IpencraBieHus 0 KOMIUIEKCHBIX
12 COpe,[[I/IHeHI/ISIX' COCTaB U bubmmorexa [TOK
’ https://m.eds00.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MoneKkyasspHOTO U
13 HEMOJIEKYJIIPHOTO CTpOeHUs. THIbl bubnnorexka [JOK
KPUCTAJNINYECKUX PELIETOK U https://m.eds00.ru/e167635b
CBOICTBA BEIIIECTB
[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
14 IIpencraBienne 0 KOJUIOUIHEIX bubmmorexa LOK
p https://m.edsoo.ru/da2c70e4
pacTBopax
HctrunHBIC paCTBOPHI: HACKHIIIICHHBIS
15 W HEHACHIIIIEHHEBIE, PACTBOPUMOCTD bubnnorexa [IOK
> P P . https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubnmoreka [JOK

pacTBOpoB

https://m.edso0.ru/328e653a
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Pemrenune 3a71a4 ¢ HCOIB30BaHUEM
HOHATHUH ""MaccoBas I0JIA

bubmuoreka [JOK

17 pacTBOpEHHOTO BeliecTBa, https://m.edsoo.ru/785e0ab4
"MossipHast KOHUEHTpaus'"
18 Knaccu¢ukanus 1 HOMEHKIaTypa bubmumoreka [IOK
HEOPraHWYECKUX BEILIECTB https://m.edsoo.ru/bf9e108d
19 CucremaTu3anus 1 00001IeHNE bubnnoreka [JOK
3HaHUH 10 TeME https://m.edsoo.ru/8d2c6a3a
KonTponbHas pabota no Temam
"Ctpoenue atoma. [lepuognueckuii
20 3akoH u [lepuoauyeckas cucreMa bubnnoreka [JOK
XAUMHYECKUX d1eMeHToB /I, . https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BeiecTna.
MHoroob6pasue BermiecTs"
Knaccudukanus XumMuaeckux
peaKunii B HEOPTraHUYECKOU U
21 OpraHUYeCcKON XUMHH. 3aKOH bubnmnorexa [JOK
COXpAHEHUS MacChl BEIECTB; 3aKOH https://m.edso00.ru/6335cdd2
COXpaHEHHUS U MPEBPAIICHUS YHEPTUU
MIPU XUMUYECKHUX PEAKITHSIX
TemnoBbie 3G HEKTH XUMUYECKUX
22 peakuuii. Tepmoxumuueckue bubmmorexa LIOK
https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruncnenus no ypaBHEeHUSIM
. bubnuorexa [JOK
23 XUMHUYECKUX PEaKLUi u

TCPMOXUMHUYCCKUM YPABHCHUAM

https://m.edso0.ru/87b13954
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CKopocTh XMMHUYECKOH peakuuu, eé

24 3aBUCHUMOCTD OT Pa3JIMYHBIX
¢dakropoB. Katanus u karaanzaTopsl
o5 I'oMoreHHbIC U TETEPOTreHHBIC
peakiumn
[IpakTrueckas padorta Ne 1 mo teme
26 "BnustHue pa3nudHbIX GaKTOPOB HA bubmorexa LHOK
P . P " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUYECKOU PEAKITUN
97 OObpaTtumbie U HEOOpaTUMBIE bubnuorexa [JOK
peakuuu. XMMHUYECKOE paBHOBECHE https://m.edso00.ru/30952f9b
[IpakTuueckas padbora Ne 2 o teme
28 "BnustHue pa3nudHbX (GaKTOpPOB HA bubnuorexa [JOK
MOJI0)KEHUE XUMHUUECKOTO https://m.edsoo.ru/3bf34el7
paBHOBECHS"
DNEeKTPONUTHYECKAs TUCCOLUAIIHS.
29 CI/IJ'II:THI:I))IG U CJIa0BIC DIICKT (I)IJ'II/ITI)I bubmmorexa [TOK
P ' https://m.eds00.ru/5f766bdf
Crenenp auccoIyanum
HNonnoe npousseaenue Boasl. Cpena
30 BOJIHBIX :SCTBO oB. Bogopo HI)II;I bubmmorexa [JOK
g P POB. BOAOPOA https://m.edso00.ru/3966ca89
nokazatensb (pH) pactBopa
I'maponu3s coneit. Peakium,
31 1} ofelcaro ue B pacTBOpax bubmmorexa [JOK
P B P P https://m.edsoo.ru/09d5adbd
ANEKTPOJIUTOB
IIpakTuyeckas padora Ne 3 o Teme
" bubnmuotexa [JOK
32 XUMHUYECKUE PEaKIINH B paCTBOpax

NEKTPOJIUTOB"

https://m.edsoo.ru/2e3daeb0
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OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

33 eakuu. BakxHelIme OKUCINTEIN U bubmorexa HOK
AR https://m.eds00.ru/56226060
BOCCTAHOBHUTEIN

34 Meroa 31eKTPOHHOTO (3JIEKTOHHO- bubmuorexa [JOK
MOHHOT0) OanmaHca https://m.edsoo.ru/fb691387

35 DIIEKTPOJIN3 PACTBOPOB U PACILJIABOB bubnnoreka [HOK
BEIIECTB https://m.edso0.ru/93fb97d2

36 Pemrenne 3a1a4 pa3InyHbIX THIIOB bubmnorexa [IOK

At p https://m.edsoo0.ru/5a859d16

37 Pemrenne 3ama4 pa3InyHbIX THIIOB bubmnorexa [IOK

At p https://m.edsoo.ru/5afa265d
Cucremaruzanusa 1 0000IIeHnE
38 3HAHU 110 TeMe " XUMHUYECKHUE bubmmorexa [IOK
" https://m.eds00.ru/c161eb85
peaknuu

39 KonrtponbHas pabora no teme bubnnorexka [HOK
"XUMHUYECKUE peaKuu" https://m.edso0o.ru/a8a0a930
ITosoxeHre HEMETAIIOB B
IIepnonnueckoii cucreme

40 XUMHUYECKUX djieMeHToR /1. U. bu6mmoreka [IOK
MenneneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpoeHHs ux aToMOB. Dusnueckue
CBOICTBA HEMETAIIJIOB
AJTOTpOTINS HEMETAJIOB (Ha

41 npuMepe Kucaopoaa, cepsl, pochopa brbmmorexa [OK

pumMep POZa, Cepel, p https://m.edsoo.ru/ef92c91c
U YIIepo/ia)
4 Bogopona: nonyuenue, pusndeckue u bubnuorexa [IOK

XMMHYECKHE CBOMCTBA. [ upuIbl

https://m.edsoo0.ru/0aa8f613
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["asiorensl: HAX0X/IEHUE B PUPOJIE,

43 CIocoOBI MoJydeHus, pu3nueckue u bubmmorexa [JOK
YHACHIA, https://m.eds00.ru/4e223795
XHUMUYECKHE CBOWCTBA
lManorenoBonoponasl. Baxxnenmue
44 KHUCJIOPOJICOACPKAIIUE COCTUHEHUS bubmmorexa [JOK
POACOACPAATIE COBA https://m.eds00.ru/6b3255¢6
TaJIOTeHOB
JlaGopaTopHbIC U IPOMBIIILJICHHBIC
CTIIOCOOBI TIOTYYCHHS TAJIOTCHOB. bubnnoreka [JOK
45
[IpuMeHeHue rajnoreHoB 1 ux https://m.edso00.ru/6971aca4
COEAMHEHHI
[Ipaktuueckas paborta Ne 4. Pemenue
46 IKCIEPUMEHTAIBHBIX 33134 110 TeMe bubmmorexa [JOK
" P " 8 https://m.edsoo.ru/8b26fecd
lManorenst
Kucnopon: naboparopHsie u
MIPOMBIIIIJIEHHBIE CTIOCOOBI
47 NOJTy4eHus1, PU3NUECcKue 1 bubmmorexa LIOK
i ’ N https://m.edsoo.ru/c8abc36a
XUMHUYECKHe cBoicTBa. O30H.
[IpuMeHeHne Kucnopoa u 030Ha
bu6mmoreka [JOK
48 OKCHUIBI M IEPOKCHUIBI
A P A https://m.edso00.ru/5c8816a0
49 Pemenwue 3a1a4 pa3TuIHBIX THIIOB bubmmorexa [JOK
AaTP https://m.eds00.ru/2b6d8b4b
Cepa: HaxOXJIeHUE B PUPOJIE,
50 CH(I))CO6I>I TIOJTyYCHUS (;I/I;:I)/IQGCKI/IC " bubmmorexa [JOK
yi L https://m.edsoo.ru/46afae16
XUMHYECKHE CBOMCTBA
bubmuorexa [JOK
51 CepoBoaopo, cyab(uabt 1

https://m.edso0.ru/7¢c875999
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Kucnopozconepxaniye coeTMHEHUS

52 cepbl. OCOOEHHOCTH CBOWCTB CEPHOM bubmmorexa [JOK
PEL- P https://m.edso0.ru/8cfa2548
KHCIIOTBI
[Tpaktuyeckas pabora Ne 5. Pemenue

53 DKCIEPUMEHTAILHBIX 3a/4a4 10 TEME buGnnorexa LIOK

" P ) g https://m.edsoo.ru/0afb05e4
Cepa u e€ coeTuHEeHUs
A3OT: HaXOXkJIeHHE B IPUPO/IE,

54 CHIOCOOBI TTOy4YeHUS, PU3NICCKUE U bubnnoreka [JOK
XHMHYECKHE CBOMCTBA. AMMHUAK, https://m.edsoo.ru/badd2255
HUTPH/IBI
Kucnoponcoaepsxaiiue coeuHEHUS

55 azora pOfO6£—IIfOCTf CBoﬁch bubmorexa HOK

o https://m.edsoo.ru/e2965afe
A30THOU KHUCIIOTHI

56 IIpuMeHeHue a30Ta U €ro bubnnorexka [JOK
coeiMHEeHU. A30THbIe y10OpeHus https://m.eds00.ru/129f5059
®dochop: HaxOXKIEHHUE B IPUPOJE,

57 CIOCOOBI MOyueHus, Pu3nyecKue u bubnuoteka [JOK
XUMHUYecKue cBoiicTBa. Docuabl u https://m.edsoo.ru/9a6b43ec
dochun
Oxcuasl docdopa,

58 (bocq)f[) c(}))neq)mzmne kucioTel. Comu bubmorexa HOK

peoep ' https://m.eds00.ru/c7a2d429
(hochopHOIT KUCTOTHI

59 [Tpumenenue pocdopa u ero bubnuorexa [IOK
coequHeHnil. @ocopHbie y100peHUs https://m.edso00.ru/a218070a
ITpakTuyeckas pabora Ne 6. Pemenue

bu6mmorexa [IOK
60 AKCIIEPUMEHTANBHBIX 33724 110 TeMe

"A30T u pochop u ux coenuHeHHs"

https://m.edso0.ru/8175ac3f
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Yraepoa: HaXOXKJIEHHUE B IPUPOJIE,
AIJIOTPOIIHbIE MOAU(UKALINY;

bubmuoreka [JOK

61
(bU3MYeCKre U XMMUYECKHUE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHUE
Oxcup yrinepona(ll), oxcun
62 yraepona(lV), yronpraast Kucinora u bubmmorexa LIOK
B https://m.edsoo.ru/dba58adf
e€ conu
63 Pemrenue 3a1a4 pa3inyHbIX THIIOB bubnuorexa LIOK
https://m.eds00.ru/6029b609
Kpemuuii: Hax0I€HUE B IPUPOJIE,
64 CTIIOCOOBI NOTYYCHUs, PU3NIECKUE U bubnuorexa LIOK
. https://m.edso00.ru/143558ab
XUMHAYECKHE CBOWCTBA
65 Oxkcua kpemuusi(1V), kpemaueBas bubnunoreka [JOK
KHCJI0Ta, CUITNKATHI https://m.edso0.ru/3170e7bl
IIpuMeHeHHEe KpEMHUS U €TO bubnnoreka [JOK
66 coenuHennii. CTEKII0, eTo https://m.edsoo.ru/393cdac0
MOJIy4YE€HUE, BUJIBI CTEKIIA https://m.edsoo.ru/5823cefb
b K
67 Pemenne 3a1a4 pa3nudyHbIX TUIIOB Hommoreka LO
https://m.edso00.ru/b624f801
68 CucremaTu3anus 1 00001IeHNE bubmmoreka [JOK
3HaHui no treme "Hemeramibr" https://m.edso00.ru/6e864db5
69 KonTponbhas pabota no teme bubnnoreka [JOK
"Hemerayner" https://m.eds00.ru/d0484c76
70 AHanu3 pe3yabTaToB KOHTPOJIBHON bubmuoreka [IOK
paboTHI, KOPPEKITUS OMHNOOK https://m.edso00.ru/2b7e9510
[TonoxxeHne METaIoOB B BuG OK
71 Ileproauueckoii cucreme nomotexa 11

XUMHNYCCKHUX 3JICMCHTOB.

https://m.eds00.ru/9839c16¢c
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OcobeHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JIOYEK aTOMOB
METaJLIOB

OO6mue ¢puznyecKkrue CBOMCTBa

72 MeTaioB. [IpumeHenne MeTanioB B bubmmorexa LIOK
https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CmaBsl MetasuioB. Kopposust bubnnoreka [JOK
METaJUIOB https://m.edsoo.ru/42b872e3
74 Pemenue 3a1a4 pa3nuyHbIX TUIIOB bubmmorexa [JOK
https://m.edsoo.ru/e3de37h6
DNEeKTPOXUMUYECKUN P
75 HarnpspKeHui MetauioB. O0mue bubnmorexa [IOK
https://m.edsoo.ru/94eb377a
CTIOCOOBI IOJTYYCHHUSI METAIIIOB
OO01as xapakTepucTUKa METaIOB
|A-rpynmel [lepuonndeckoit cuctemMbl
76 XUMHUYECKHUX 31eMeHTOoB. Hatpuii u bubnmnorexa [JOK
KaJIMii: moiydeHue, pusnueckue u https://m.edsoo.ru/e12c26b3
XUMHYECKHE CBOMCTBA, TPUMCHECHHE
MIPOCTHIX BEIIECTB U UX COCTMHCHUIN
OO01as xapakTepucTUKa METaIOB
[HA-rpynnst [lepuoauueckoii
CUCTEMBI XUMUYECKUX JIEMEHTOB.
77 Marnuii u Kanplui: MOIy4YeHue, bubmmorexa LIOK
iy https://m.edsoo.ru/7c3e49c0
(¢u3HUYecKre U XUMUYECKUE CBOKCTBA,
MIPUMEHEHHE TTPOCTHIX BEIIECTB U X
COECIMHEHU I
78 JKEcTKoCTh BOMBI U CIIOCOOBI €€ bu6mmoreka [JOK

yCTpaHEHUs

https://m.edsoo.ru/c74bfae9
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ANIOMUHHI: TIOTy4eHue, pusnueckue

bubmuoreka [JOK

79 M XMMHYECKHE CBOMCTBA,
https://m.eds00.ru/0e79b266
MIpUMEHEHUE
AMpoTepHBIE CBOICTBA OKCHJIA U
THIPOKCHUIA ATIOMUHUS, bubmumoreka [IOK
80
TUAPOKCOKOMIUIEKCHI aJTFOMUHUS, HX https://m.edsoo.ru/5d12d318
MIpUMEHEHUE
81 Pemenue 3amau pa3nuvHbIX TUIIOB
[IpakTuueckas pabora Ne 7. Pemenue
82 SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bubmmorexa LOK
" P " https://m.edso0o.ru/27a4af43
MerTaibl TIaBHBIX TOATPYIIT
OO01mmas xapakTepucTHKa METaJNIOB
83 no6ounbix noarpynn (b-rpymm) bubnuorexa [JOK
[Iepuoanueckoit cucTemsl https://m.eds00.ru/610d7431
XUMHUYECKHUX IJIEMEHTOB
DuU3NYECKUE U XUMUYECKUE CBOMCTBA
84 XpOMa U €ro COEeIMHEHNM, UX bubmmorexa LHOK
p ’ https://m.eds00.ru/9911bef3
MIPUMEHEHUE
Baxwnerime coeMHEHUs Maprasiia.
85 [TepmaHraHat Kayms, ero bubmmorexa [JOK
P " https://m.eds00.ru/039d69c8
OKHCITUTETHHBIC CBOWCTBA
Ou3nyecKkue U XUMHUIECKHE CBONCTBA
86 JKeJie3a M €ro COeTMHEHUH. bubmuorexa [JOK
[TonydyeHue 1 NpUMEHEHNE CIUIABOB https://m.edsoo.ru/1b7f8741
xKenesa
Ou3nyecKkue U XUMHUIECKHE CBONCTBA
N . bubmuorexa [JOK
87 MEJIH U €€ COeTMHEHNH, UX

IIPUMEHEHHE

https://m.edsoo.ru/2bc0f954
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duznueckre 1 XUMUYECKHE CBOMCTBA
IIMHKA ¥ €r0 COCAUHEHHUH, NX

bubmuoreka [JOK

88
npuMeHeHue. [ 'uapoKCOKOMIUIEKCHI https://m.edsoo.ru/b1f2beal
LMHKA
[TpakTuyeckas padora Ne 8. Pemenue
bubmuoreka [JOK
89 IKCIIEPUMEHTAILHBIX 33724 110 TeMe
https://m.edsoo.ru/a6e352ea
"Mertasipl TOOOYHBIX TTOATPYIIT"
90 Pemenwuie 3a1a4 pa3muIHBIX THIIOB bubmorexa [JOK
P https://m.edsoo.ru/a8b83d83
O06o0meHne 1 cucTeMaTU3aIUs
91 M3Y4EHHOI'0 MaTepuaa 1o TeMe bubmorexa LHOK
" v " P https://m.edsoo.ru/e91fe975
Merainbl
92 KonTponbhas padota no teme bubnuoreka [IOK
"Metaibt" https://m.edso0.ru/83f63ea3
93 AHanus pe3ynbTaToB KOHTPOJIBHON bubnnoreka [JOK
paboThI, KOPPEKIHUS OMINOOK https://m.edsoo.ru/9ebff2fd
Poins xumun B obecrieueHNH
94 YCTOMYHMBOTO pa3BUTHUSA bubnnorexka [JOK
yenoBeuecTBa. [IoHATHE 0 HAYYHBIX https://m.edso0.ru/080fe1f0
METO/aX MCCIEeOBAHNUS BEILECTB
HaydHble MpUHITUITBI OpTaHU3aAIAH
95 XUMHYECKOTO MPOU3BOJCTBA. bu6mmoreka [IOK
[TpombIiieHHBIE CTTOCOOBI https://m.edsoo.ru/2e45a44f
MOJTyYEHUs] BaXKHEHIIINX BEIIECTB
XHUMHUYECKOE 3arpsi3HEHUE
. bubnmnoreka [JOK
96 OKpY’KaroIel CpeJIbl U ero

IIOCICACTBUSA

https://m.edso0.ru/9f11bf51
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97 XUMHS U 30pPOBBE YEIOBEKA. 1 bubmumoreka [IOK
JlekapcTBEHHBIE CpE/ICTBA https://m.edso00.ru/a6552721
Xumus numy. Poiabs XxuMuu B
98 o0ecIieueHnH MUIIEBONA 1 bubmorexa LOK
B https://m.eds00.ru/1f7b5hd2
0€e30IacHOCTH
99 Kocmernueckue n mapdromepHbie 1 bubnnoreka [HOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XHUMHS B CTPOUTEIHCTBE.
100 Baxkueiiime cTpouTennHbIE U 1 bubmorexa HOK
p https://m.edso0.ru/61e69003
KOHCTPYKLIMOHHBIE MaTepUAIbI
XHUMHUS B CEIILCKOM XO03SICTBE.
101 Opragn4ecKkue U1 MUHEPAIbHBIE 1 bubmorexa HOK
p p https://m.eds00.ru/fd39587d
ynoopeHus
102 CucreMmaru3anus 1 0000IIeHIE 1 bubmuorexa [JOK
3HAHUH 110 TeEME https://m.edsoo.ru/db979c70
OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa

NpoBePsSIeMOro
TpeOoOBaHNS

1

11

HpOBepﬂeMbIe Tpeﬁonaﬂnﬂ K IPE€AMETHBIM pe3yjbTaTaM

OCBOEHHS OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CpeTHEero
0011ero o6pa3oBaHus

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

OCHOBOIIOJIATAIOIINE MOHATHS (XMMHUYECKUI JJIEMEHT, aTOM, H30TOIIBI,
SNIEKTpOHHAsT 000JI0YKa artoma, S-, p-, O-dJeKTpOHHBIE OpOHTAIH
aTOMOB, OCHOBHOE U BO30YKIEHHOE COCTOSIHUE aTOMA, HOH, MOJIEKYJIa,
BAICHTHOCTb,  3JIEKTPOOTPULATEIBHOCTh,  CTENEHb  OKHCIICHHS,
XAMHYECKast CBsi3b (G- M T-CBSI3b, KPATHBIC CBSI3M), THOPHIM3ALMS
aTOMHBIX OpOMTaNell, KpuCTaJJIMYecKas peléTKka, MOjb, MOJIIpHas
Macca, MOJSPHBI 00BEM, MOJIIpHAsS KOHIEHTpAIHs, PaCcTBOPHI
(MCTHHHBIE, TUCIIEPCHBIE CUCTEMBI), KPHCTAJUIOTUAPATHI, YIIICPOIHBIH
cKeneT, (pyHKIMOHANbHAs TPYNINa, PaguKall, U30MEpbl, CTPYKTypHas
¢dopmyna, wu3omepusi (CTpyKTypHas, TreoMmeTpuueckas  (uuc-,
TPAHCU30MEPHsI), TOMOJOTHMYECKHI pPsii, TOMOJIOTH, YTIJIIEBOJOPO/IBI,
KUCIIOPOJI- M a30TCOAEPIKAIIEe COSTUHEHNUS, OMOJIOTMYECKH aKTHBHBIC
BellecTBa (YIrJIeBOJIbl, )KUPBI, OCJIKH), MOHOMED, OJIMMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE 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
reTeporeHHble, 00paTUMble U HEOOpaTUMBIE), PACTBOP, NEKTPOJIHUTHI,
HEDJICKTPOJIUTHI,  DJEKTPOIUTHYECKAass  JTUCCOIMANus,  CTEIeHb
JMCCOLMAIINY, OKHCIHUTENb, BOCCTAHOBHUTENb, 3JEKTPOJIN3, CKOPOCTh

XHUMHYECKOH pCaKknuu, XUMHYECKOC paBHOBeCI/Ie)

1.2

TEOPUH M 3aKOHBI (TEOPUS XUMUUYECKOTO CTPOCHHUS OPTraHUYECKHX
BemiectB A.M. byTnepoBa, Teopust 3IEKTPOTUTHIECKON THCCOIMAIINH,
[lepuonnueckuii 3akon [[.1. MeneneeBa, 3akOH COXpaHEHUsI Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUI SI3bIK XMMHUHU, MUPOBO33PEHUECKUE
3HaHUS, JIeKAIIUE B OCHOBE TOHUMAHUS MIPUYMHHOCTH U CUCTEMHOCTH

XHUMHUYCCKUX HBJ'ICHPIfI, COBpPCMCHHBIC MPCACTABJICHUA O CTPOCHUH

BCIICCTBA HA AaTOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIIDPHOM YPOBHAX
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1.3

MNpCaACTaBJICHUA (o) MEXaHU3Max XUMHNYCCKHUX peaKHI/Iﬁ,
TCPMOANHAMHUYCCKUX u KHHCTHYCCKHUX 3aKOHOMCPHOCTAX nux

IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTEMAX

14

1.5

(dakToNOrMUecKue CBEIEHUS O CBOMCTBAaX, COCTaBe, MOJIYYCHUH U
0e30IaCHOM  HUCITOJIb30BAaHWM  BOKHEHIIMX  HEOPTaHMYECKUX U
OPraHWYECKUX BEHIECTB B OBITY M MPAKTHYECKOW JEATEITbHOCTH

4eJI0BeKa
o0ure HayyHble MPUHIUIBI XUMHUYECKOIO IPOU3BOJICTBA (Ha IpUMEpE
IIPOU3BOACTBA CEPHOM KHUCIOTHI, aMMHAaKa, METaHOJa, MepepadoTKu

HeTH)

CdopMupoBaHHOCTb YMEHUIA BBISBIISATD:

2.1

2.2

XapaKTepHbIC TPU3HAKKM W B3aUMOCBSI3b HM3YUYCHHBIX IOHSITHA,
NPUMEHSITh COOTBETCTBYIOIIUE IMOHSATHSI MPH OIMUCAHUHM CTPOCHUS U
CBOMCTB HEOPIaHUYCCKUX U OPTraHMYECKUX BEIECTB M UX MPEBPAICHUI
B3aMMOCBSI3b XMMHUCCKHUX 3HAHHUN C MOHATHSAMHU U IMPEACTABICHUSIMHU
JIPYTHX TIPEIMETOB JiIs 00JI€€ OCO3HAHHOTO MOHUMAHUS U O0BSICHECHUS

CYIITHOCTHU MAaTCPUAJIBHOTI'O CAMHCTBA MHpPa

CdopMUpOBaHHOCTH YMECHHSI HCITOJIB30BATh:

3.1

3.2

HAMEHOBAHUS XHMHUYCCKUX COCAUHCHUMH MCKAYHApPOAHOro COro3a
TeOpeTquCKOﬁ n HpHKHa,Z[HOﬁ XUMHUHU MW TpPHUBHAJIBHBIC HA3BAHHA
BCIICCTB, OTHOCAMIUXCA K MH3YUCHHBIM KJlaCCaM OPraHUYCCKHUX U

HEOPraHWYECKUX COCTUHEHUI
XUMHUYECKYI0 CHUMBOJIHKY JJISi COCTaBJICHUs (POPMYT HEOPTaHMUECKUX

BEUIECTB,  MOJEKYJISAPHbIX M  CTPYKTYpHBIX  (pa3BEpPHYTHIX,

COKPAIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHuYeCKUX BELECTB

ChopMHpPOBaHHOCTH YMEHUS KJIACCU(DUITMPOBATD:

4.1

HCOPTraHNMYCCKUEC BCIICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTI> OCHOBaHHs H

KPpUTCPpUHN U KJ'IaCCI/I(I)I/IKaI_II/II/I HN3Yy4YaCMbIX XUMUYCCKUX 00BEKTOB

4.2

OpPraH"nvdcCKrUC BCIICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTI> OCHOBAaHHsA H

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

4.3

M0 pa3IMYHbIM MpPU3HAKaM (YMCIIy M COCTAaBY PEarupyrolux BELIECTB,
TermmoBOMY J(PQeKTy peakiuy, HW3MEHEHHIO CTeNeHEeH OKUCIICHHS

AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YIACTHIO KaTaanu3aTopa)

ChopMupoBaHHOCTh YMEHHS XapaKTEPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXJEHHOM COCTOSIHUM) U HOHOB

XUMHYECKHX 3JIeMEHTOB | — 4 mepuonos Ilepuonnueckoil cucTemsl
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J.N. MenaeneeBa 1 X BaJICHTHbIE BO3MOKHOCTH, UCITOJIb3YS MIOHATHUS

S-, p-, 0-2JIeKTpOHHBIC OPOUTAIIN, SHEPTETHYCCKUE YPOBHU

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

nepuoaaM U rpymnmnam

7.1

7.2

7.3

ChopMUpOBaHHOCTh YMEHHUSI COCTaBJISITH YPAaBHCHUS XUMHUYECKUX
pEaKIMii ¥ paCKPhIBATh UX CYNIHOCTb:
OKHCITUTEILHO-BOCCTAHOBUTEIILHBIX peakiuii MOCPEIICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa ATHX PeaKIuit

YPaBHEHHsSI PEaKIUil pa3IMYHBIX THIIOB; TIOJHBIC M COKPAIIEHHBIC
YpaBHEHHsI pPEaKIUHd HMOHHOTO OOMEHa, YYHTHIBAas YCJIOBHUA, IIPH
KOTOPBIX 3TH PEaKIHUU UAYT 10 KOHIIA

peakuuii TUAPOIM3a, Peaklnii KOMILIEKCO0Opa3oBaHus (Ha MpuUMepe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUSA )

CdopMUpOBaHHOCTH YMEHHS ITOATBEPIKIATh:

8.1

Ha KOHKPETHBIX NpPHUMEpPAaX XapaKTep 3aBHCHUMOCTH PEAKIUMOHHOMN
CIIOCOOHOCTH OPraHMYeCKUX COEIWHEHUH OT KpaTHOCTH U THIIA
KOBaJICHTHON CBSI3U (G- M T-CBSI3M), B3aUMHOTO BJIMSHUS aTOMOB U
rpynn aToMOB B MOJIEKYJIaX, a TaKkKe OT O0COOEHHOCTEH peaau3alnuu

Pa3IMYHBIX MEXAaHU3MOB IPOTCKAHWA peaKIII/Ifl

8.2

XapaKTCPHBIC XUMHNYCCKHEC CBOMCTBA BCIICCTB COOTBETCTBYIOIINMHA

HKCIIEPUMEHTAMHU U 3aIIUCSIMU YPABHEHUN XUMUYECKUX PEAKIUI

CdopMupoBaHHOCTh YMEHHUS XapaKTepU30BaTh COCTAB U Ba)kHeHIIne
CBOMCTBA BEIECTB, IPUHAICKANUX K ONPEACIIEHHBIM KilaccaM |
rpyImnam COeAMHEHUH (IPOCThle BEIECTBAa, OKCUABI, THAPOKCHIIBI,
COJIM; YTJIEBOAOPO/IbI, IPOCThIE Y3PUPHI, CIIUPTHI, PEHOIBI, aJIbAECTH/IbI,
KETOHBI, KAPOOHOBBIE KHUCIIOTHI, CIIOKHBIE d(PUPHI, KUPbI, YIJIEBOIbI,

aMUHBl, aMUHOKHCIIOTBI, O€JIKH)

10

10.1

ChopMHpPOBAaHHOCT, YMEHHUSI TPOBOJUTH PACUYETHl MO XUMHYECKUM
dbopMynaM U ypaBHEHUSM XUMHUYECKHX PEAKIUN C HCIOIH30BAHUEM

(I)I/I3I/I‘-ICCI(I/IX BCJIIMYHH:

Macchl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTa PEAKITHH, €CIIH OJHO
M3 HCXOJHBIX BEIIECTB JIaHO B BHUJE pacTBOpa C ONpenenEéHHOMN
MacCOBOM JT0JIEH paCTBOPEHHOTO BEIIECTBA WJIN TAHO B U30BITKE (MMEET

MIPUMECH )

10.2

MaccoBOM WM 00BEMHOM IO, BHIXO/IA MPOAYKTA PEAKIINH
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10.3

TEIUIOBOTO 3P deKTa peakuuit

10.4

00BEMHBIX OTHOILIEHHI Ta30B

10.5

M0 HaXOXKICHUIO XUMUYIECKOM (POPMYITBI BeliecTBa

11

Biagenue cuctemMoil 3HaHUN O METOJAaX HAay4HOI'O IO3HAHMS SIBICHUI
HOPUPOJBI, HCHONb3YyeMBbIX B €CTECTBEHHBIX HAayKax U YyMEHHUE
OPUMEHATh ATU 3HAHUA IPU HKCHEPUMEHTAIBHOM HCCIIEA0BAaHUU
BEIIECTB U JJIsl OOBSICHEHUS! XUMUYECKUX SIBICHUH, MMEIOLINX MECTO B
IPUPOJIE, TPAKTUUECKON NEATEIBHOCTH YEIOBEKA U B IOBCEIHEBHOMN

KHU3HHU

12

13

14

ChopMUpOBaHHOCTh YMEHHS TPUMEHSTH (HMCIOJIB30BATh) 3HAHUS O
COCTaBe M CBOMCTBAaxX BEIIECTB MJIsi AKCHEPUMEHTAIBHON MPOBEPKU
TUIIOTE€3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEW MPOTEKaHUS XUMHUECKUX
peakiuii W TMPOTHO3UPOBAHUS BO3MOXKHOCTEH UX OCYIIECTBIICHUS;
CHUCTEMHbBIC XUMHUYECKHE 3HAHUA 11 OOBSICHEHUS W MPOTHO3UPOBAHUS
SBJICHUM, MMEIOUINX €CTECTBEHHOHAYYHYIO MPHUPOIY; IJIs MPUHITHUS

IPaMOTHBIX PEILIEHUM TPOOJIEM B CUTYaAIUX, CBSI3aHHBIX C XUMUEH

ChopMupoBaHHOCTh YMEHUS IUIAHUPOBATh U IMPOBOJUTH XMMUYECKUNA
OKCIIEPUMEHT (TOJyYe€HWE U HM3YYCHHE CBOMCTB HEOPTaHMYECKUX H
OpPraHMYeCKHUX BEIIECTB, KAaYEeCTBEHHBIC PEAKLIUU YIIIEBOJAOPOIOB
Pa3IUYHBIX KJIACCOB U KUCIOPOACOIEPIKAIINX OPraHUUECKIX BEIIECTB,
pelIeHre  HKCHepUMEHTAJIbHBIX  33aJad IO  Paclo3HaBaHHUIO
HEOPTraHMYECKUX M OPTaHUYECKUX BEIIECTB) C COONIOJICHHEM TPaBUII
Oe3omacHoro oOpalleHHs C  BemlecTBaMM U JabOpaTOPHBIM
o0opynoBaHueM; GOpMYIHPOBAThH IETU MCCIEOBAHUS; IPEICTABIAT
B pa3NU4yHON (opMe pe3ynbTaThl SKCIEPUMEHTA, aHaJIU3UpPOBaTh U

OLICHUBATb UX NOCTOBCPHOCTH

ChopMHPOBaHHOCTb YMEHHUS OCYIIECTBIIATh LI€IE€HANPaBICHHbIA TOUCK
XUMHUYECKOW HHGPOpMallMM B PAa3JIMYHBIX HCTOYHHMKAX (Hay4yHas H
yueOHO-HayuHasl JIUTEepaTypa, CPeiCcTBAa MAacCOBOW MH(OpMAIMHU, CETh
WutepHer u JApyrue), KPUTUYECKH AaHAIM3UPOBaTh XHMHYECKYIO
uHopMalnio, nepepadbaTbiBaTh €€ U UCIOIb30BATH B COOTBETCTBUU C

MOCTABJIEHHOW y4eOHOM 3a1aueit

15

CpopMuUpOBaHHOCTh yYMEHHS IPOTHO3UPOBATH, AHAIM3UPOBATH U
OIICHUBATh HMH(POPMAITUIO C TIO3UIUN DKOJIOTUYECKON Oe30MmacHOCTH
MOCTIEICTBUI OBITOBOM W MPOW3BOACTBEHHON JIEATENHLHOCTH YeTOBEKa,
CBSI3aHHOW C TmepepabOTKOW BemecTB; CHOPMUPOBAHHOCTh YMEHUUN

OCO3HaBaThb OITIaCHOCTD BOSHGfICTBHS[ Ha KHUBBIC OpraHu3MbI
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OHpeIIeHéHHBIX BC€HOICCTB, INIOHWMAasA CMbLICI I10Ka3aTCiiAa HpGI[GJII:HOfI
IIOHyCTPIMOﬁ KOHIOCHTpAlU, W TMOACHATbL Ha I[IPpUMEpax CII0COOBI
YMCHBIICHUA MW MIPCAOTBpAIlCHUA HX BpPEAHOIO BOSI[GFICTBHH Ha

OpraHusM 4€JI0BCKa
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INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IO XUMHUHN

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHH

11

Crpoenue BemectBa. CoBpeMeHHas MOJIENb CTPOEHUs aToma. Pacripenenenne
JJIEKTPOHOB IO SHEPreTHYECKUM YpOBHSM. Kitaccuukamus XHMHYECKHX
areMeHTOB. OCOOCHHOCTH CTPOCHUS SHEPreTUYECKHX YPOBHEH aTOMOB (S-, -,
d-anemenToB). OCHOBHOE M BO30YXIEHHOE COCTOSIHUSI aTOMOB. DJIEKTPOHHAS

KoH(uUrypauus aroma. BaneHTHbIE 37IEeKTPOHBI

1.2

[lepuonnueckas cucrtema xumudeckux dieMeHToB .M. MeHnneneesa.
®usnueckuit cmbica [lepuoanueckoro 3akona [[.M. MenneneeBa. [lpuuunsl u
3aKOHOMEPHOCTH HW3MEHEHHMSI CBOMCTB DJJEMEHTOB M HMX COCIUHEHHH 10
nepuojiaM M TpyInaM. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOMCTB MPOCTHIX

BCIICCTB, BOOOPOJAHBIX COGHHHGHHﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB

13

BanentHoctb. DnekTpooTpunatenbHOCTh. CTENeHb OKUCIICHUS

14

Bunbl xumMuueckoi cBs3M (KOBaJIeHTHAs, MOHHAsA, METAJUIMYECKasi, BOAOPOIHAs)
U MexaHu3Mbl €€ oOpazoBaHMs. MeXMOJIEKYIspHblE B3aUMOJCHCTBUS.
BemectBa  MOJNEKYJIADHOIO M HEMOJIEKYISAPHOIO  CTpOCHMA.  THIIBI
KPUCTAJIMYECKUX PEETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA

KPUCTAJUIMYECKON pEeHIETKN

1.5

Xumuueckass — peakuus.  Knaccupukauus — XMMHUYECKMX — peakuuid B

HEOPraHMYECKON U OpraHM4ecKoi XUMHUU. 3aKOH COXPaHEHUsI MacChl BELIECTB

1.6

CxopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PaKTOPOB

1.7

TennoBble 3¢ (deKThl XUMUYECKUX peakiuil. TepMoXxuMHuyeckre ypaBHEeHHs

1.8

1.9

1.10

1.11

O6paTI/IMBIe pCaKkIuu. XHUMHYECKOE paBHOBECHC. CDaKTopBI, BJIMAKOINUC Ha

COCTOsIHHE XUMHUYECKOro paBHoBecHs. [Ipunuun Jle [larense

DnekTponauTnueckas nucconnanus. CuibHbIE U ciadble 31eKTpoiuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KHCIHAas, HEWTpanbHas, IienoudHas. CreneHb
Juccoruanyy. Peakiimm HOHHOTO 0OMeHa

TlMupponus coneit. MonHoe mpousBenenue Boabl. Bogopoansiii mokaszarens (pH)
pacTBopa

CrnocoObl  BBIp@KEHHS  KOHIIEHTpAIlMM  pPacTBOPOB:  MaccoBas  JOJs
pPacTBOPEHHOrO BELIECTBA, MOJIIpHAs KOHLEHTpanua. HacelienHsie u

HCHACBIIICHHBIC paCTBOPLI, paCTBOPUMOCTD. KpI/ICTaHHOF HUApPaThL
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1.12

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC pCaKknuu. HOBCI[GHI/IG BCIICCTB B CpClax C

pa3HbIM 3HaueHueM PH. MeTopl anekTpoHHOro OajiaHca

1.13

DJIEKTPOJIN3 PaCTBOPOB U PaACIUIABOB COJICH

OCHOBBI HEOPTaHUYECKON XUMHUH

2.1

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiarypa

HEOPTraHNYCCKUX BEIICCTB

2.2

2.3

XUMHUYECKUE CBOMCTBA BAXKHEMIIMX METAUIOB (HATPUM, Kalduil, KaJIbLIMM,
MarHui, aJlfOMUHUH, [IUHK, XPOM, XKEJIe30, Mellb) U HX coenuHeHui. Oomue
CIIOCOOBI MOJTYYCHUSI METAJIJIOB

XUMHYECKHUE CBOMCTBA BaKHEHIIMX HEMETa/UIOB (TallOTeHOB, CEpbI, a30Ta,
docdopa, yrimepoma W KpEeMHHUS) U HUX  COCIUHEHUH  (OKCHJIOB,

KHUCJIOPOJICO/IEPKALIUX KUCIIOT, BOJAOPOIHBIX COEAUHEHUI)

2.4

TI'enernueckas cBI3b HEOPTraHNYCCKUX BCIICCTB, NPUHAMJICKAIUX K

Pa3IMYHbIM KJ1acCaM

2.5

##HPar#H#1 nenTndukanns HeopraHmueckux coeuHeHnii. KauecrpeHuble

p€aKinuu Ha HCOPraHN4ICCKUEC BCIICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUH

3.1

OCHOBHBIE  IIOJIOKEHUS TCOPHUU XHUMHYCCKOIO CTPOCHUA OPraHUYCCKUX
coenquHeHuil A.M. bytnepoBa. YriepoaHblii CKeJleT OpraHu4eCKOd MOJIEKYJIbI.
KpaTHoCTh XMMHYECKOW CBS3H. S- M P-CBsI3U. SP3-, SP2-, SP-rHOpUAM3AINH
opOuTasneit aToMOB yriiepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO

crpoeHust mosekyn. ['omonoru. ['omonornueckuii psaa. Mizomepust u n3oMepsl

3.2

[lonsiTne o  ¢yHkuuoHanbHOW rpymme. OpueHTanuoHHBIE 3 EKTH

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBinenue o knaccuukanuy OpraHuyueckux BemiecTB. HomeHkmaTypa
OpPTaHMYECKUX COEAMHEHUN (CHCTEeMaTHuecKas) W TpUBHAJIbHbIE HA3BAHUSA

BaKHEHIIINX HpCI[CTaBHTeJIefI KJIACCOB OPraHNYCCKUX BCUICCTB

CBO60,[[HOpa,I[I/IKaHBHBII>'I M HOHHBIM MEXaHH3MBI peakuunu. Ilonsatue o

HyKkJieopuie u snexrpoduie. [Ipasuno MapkoBuukoBa. [IpaBuio 3aiineBa

Ankanbl. XMMUYECKHE CBOMCTBA aJIKAHOB: TAJIOT€HUPOBAHUE, JETUIPUPOBAHUE,
TEPMUYECKOE pPa3JOKEeHHE, KPEKWHT, u3oMmepusanusi, ropenue. [lomyuenue
ankaHoB. [luxnoankanpl. Cnemuduka CBOWCTB IUKJIOATKAHOB C MaJIbIM

pa3sMEpoOM IHUKIJIA. Peakuuu NMPUCOCAUHCHUA U paIUKAJIBHOI'O 3aMCIICHUA

3.6

AnkeHbl. XUMUYECKHE CBOMCTBA: PEaKIIUU MPUCOSTUHEHNS (TaIOTeHUPOBaHUE,

TUAPUPOBAHUEC, TUAPOTrAJIOTCHUPOBAHUC, FI/I,Z[paTaLII/Iﬂ), TOpCHUA, OKHUCIICHUA U
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nojauMepu3ayy. IIpoMbluieHHBIe W J1a0OpaTOpHbIE CHOCOOBI MONTYYEHUs

AJIKCHOB

3.7

Ankaguensl. XMMHYECKHE CBOMCTBA aJKaJWEHOB: PEAKIUM INPUCOECTUHEHUS
(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOPEHUS U noauMepusanuu. [loaydenue

AJIKaIUCHOB

3.8

AnkuHbI. XMMUYECKHE CBOMCTBA: PeaKIMK MPUCOSANHEHUSI (TaJOreHUPOBaHHE,
TUAPUPOBaHUE, TUpATalUs, THIPOTAIOT€HUPOBAHNE) KaK CIOCO0 MONTYy4YeHUS
IIOJIMMEPOB U APYTUX MOJE3HBIX NPOAYKTOB. Peaknuum 3amenienus. ['openue
aleTUJIEHA KaK MCTOYHMK BBICOKOTEMIIEPATYpHOIO IUIAMEHHU JUIsl CBapKU U

PE3KKU METAJIIIOB. HpI/IMeHeHI/Ie allCTHJICHA

3.9

Apenpl. XWMHYECKHE CBOMCTBa O€H30JIa: pPEAKIUU SIEKTPOYUIBLHOTO
3aMelleHHs], MPHUCOeANUHEeHUs (TUIpPUpOBaHHUE, TajJoreHupoBaHue). Peakuus
ropenusi. OcoOEHHOCTH XUMHUYECKUX CBOMCTB Tonyousa. [lomyuenue Genszona.
Oco0eHHOCTH XHWMHUYECKMX CBOWCTB ctuposa. [lomumepusanusi ctuposa.

Crioco0blI MOTy9eHUS ¥ IPUMEHEHUE apOMATHYECKUX YTIIEBOIOPOIOB

3.10

3.11

3.12

3.13

Cnuptsl. IlpenenbHble OJHOATOMHBIE CHMPTHL. XHMHMUYECKHE CBOWCTBA:
B3aUMOJICHICTBME C HATpueM Kak CcHoco0  YCTAaHOBJIEHUS  HaJIM4Us
THJIPOKCOTPYNIbI, C  TaJOreHOBOJOPOJAaMM  Kak CcHoco0  IMOJydeHHs
pacTBOpPUTENIEH, BHYTPU- W MEXKMOJIEKYJsIpHas Jeruaparanus. Peaknus
ropenus. [lomyuenue sTaHosa: peakiusi OpOXKEHHUS TIIIOKO3bI, THIpaTaIus
STWJIEHA. OTWIEHIVIMKONb W TJIMLIEPUH KaK IPEACTAaBUTENM IPEAEIbHBIX

MHOTI'0OAaTOMHBIX CIITUPTOB

®deHon. XUMHYECKHE CBOMCTBA (I)GHOJ'Ia (peaKI_II/II/I C HAaTpueM, T'mApOKCUIOM

HaTpus, 6pomom). [Tonyuenue penona

Anpaeruapl. XUMAYECKUE CBOMCTBA MPENEIBHBIX albJAECTUA0B: THIPUPOBAHMUE;
KayeCTBEHHbIE PEAKIMKM Ha KapOOHWIBHYIO Tpynmy (peakuus «cepeOpsHOro
3epkanay, B3aumoaeiicteue ¢ rugpokcuom Meau (I1). Tlonyuenue npenenbHbIX
AIBACTUAOB: OKHCIICHUC CIHPTOB, TruAparanydsa aneTUJICHA. AIICTOH KakK

MNpEeaACTaBUTECIIb KETOHOB. OcobeHnHOCTH PCaKknu OKUCIICHUS allCTOHA

Kap6OHOBLIC KHCJIOTEl. XUMHUUYECKHE CBOMCTBA MMPpEACIIbHBIX OOTHOOCHOBHBIX
Kap6OHOBLIX KUCI0T. OCOOCHHOCTH XMMHUYECKHUX CBOMCTB MypaBBPIHOfI
KHCJIOTHI. HonyquI/Ie NpeaAcIbHBIX OJHOOCHOBHBIX Kap60HOBI)IX KHUCJIOT:
OKHCJICHHUE QaJIKaHOB, AJIKCHOB, IICPBHUYHBLIX CIHUPTOB, aJIbACTHUIOB. Bricmme

MMPEACIIbHBIC U HCITPCACIIBHLIC Kap60HOBBIC KHCJIOTBI

3.14

Cnoxuble >Qupbl U kupbl. CHocoObl MOJNy4yeHUs CJIOXKHBIX 3(UPOB.
ObparumocTh peakuuu sTepudukanuu. llpumeHeHue croXHbBIX 3(QUPOB B

NUIeBo U nmapdroMepHoil MpoMbIIUIeHHOCTH. JKUpPBI Kak CIOXHBIE 3(UpPbI
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3.15

3.16

3.17

[JIMIEPUHA M BBICHIMX KapOOHOBBIX KHCIOT. XMMHYECKHE CBOWCTBA YKHPOB:
THJIPUPOBAHUE, OKUCIEHHE. | MApOIN3, WIM OMBUICHHE, KUPOB Kak CHOCO0
IPOMBIIIJICHHOTO MOJIy4eHHs! COJIell BBICIINX KapOOHOBBIX KUCIOT. MbLId Kak

COJIM BBICIIHMX Kap6OHOBBIX KHCJIOT

XVUMHYECKHE CBOMCTBA TJIIOKO3Bl: pPEAKIMH C YYaCTUEM CHOUPTOBBIX U
aNbJIETUIHOM TPYII U MOJOYHOKHCIOe OpoxeHue. [Ipumenenue rioko3sl, eé
3HAUEHUE B )KU3HEJECATENILHOCTH Opranu3ma. /lucaxapuapl: caxaposa, MajbTo3a.
BoccranaBnuBarome M HEBOCCTAHABIMBAIOUIME Jucaxapuibl. [ umapoinns
nmucaxapuaoB. [lommcaxapuapl: kpaxmain, raukored. CTpoeHrne MakKpoOMOJIEKYI
Kpaxmala, TJIMKOreHa M IeJuTtoo3bl. DHU3MYecKre CBOWCTBAa Kpaxmana H
LEJUTI003bl. XMMHMUYECKHE CBOWMCTBAa Kpaxmaja: TUApPOJIN3, KadyeCTBEHHas
peakuus ¢ HoJoM. XUMHUYECKHE CBOMCTBA LEJIIIOJI03bL: THAPOJIU3, IOTyYEeHUE
a¢upoB memtono3bl. lloHATHe 00 HCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a,

aleTaTHBIHN MIEIK)

AMMHBI. AMUHBI KaK OPraHUYECKUE OCHOBAHUS: PEAKI[UU C BOAOU, KUCIOTaMHU,
peakiusi TOpeHus. AHWIMH KaK MpPEICTAaBUTENh apOMAaTUYECKHUX aMHUHOB.
XVWMUYECKUE CBOMCTBA aHWIMHA: B3aUMOJICHCTBUE C KHCIOTaMH, OPOMHOM
BOJOM, okucinenue. IlonmyyeHne aMHUHOB QJIKWIMPOBAHMEM aMMHaka U

BOCCTAHOBJICHUCM HUTPOIIPOU3BOJHBIX YIJTICBOLOPOJAOB

AMUHOKHCIOTHI U OeNKH. AMHHOKUCIOTHI Kak amM(OTEpHble OpraHuYecKHe
coeauHeHusi. OCHOBHbIE aMHHOKHUCIIOTHI, oOpasyronie Oeiaku. XUMHYECKue
CBOICTBa OEIKOB: TMAPOJIN3, IeHATypallysl, KaYeCTBEHHbIE (IIBETHBIE) pEAKIINU

Ha OeJIKI

3.18

3.19

3.20

CtpoeHue M CTPyKTypa MOJHMEPOB. 3aBHCHUMOCTh CBOWCTB TOJUMEPOB OT
cTpoeHus: MoyeKkyld. OCHOBHBIE CHOCOOBI MONTYYEHHs] BBHICOKOMOJIEKYIISIPHBIX
COCIMHEHUI: peaKkIuy MoJuMepU3aliy 1 nonukonaeHcanuu. Kinaccudukamms

BOJIOKOH

#HH#Par### nentudukanus opraHMuecKux coeuHeHuil. Pemenue

SKCIICPUMCHTAJIBHBIX 3a/1a4 Ha paCliO3HaBaHUEC OPraHUYCCKHUX BCHICCTB

I'enermueckas cBI3b MECXKAY KilaCCaMH OPraHu4C€CKuX COG}II/IHGHI/Iﬁ

XUMHS U KU3Hb

4.1

XuMus B moBceAHeBHOW »ku3HU. [IpaBuia GezomacHoi paboOTBl C €AKUMH,

TOPHOYMMH 1 TOKCHUYHBIMH BCIICCTBAMU, CPEACTBAMU OBITOBOM XUMUU

4.2

XUMUS ¥ 310POBbE. XUMHS B MEIUIIMHE. XUMUS U CEITbCKOE XO3SIMCTBO. XUMUSA
B IIPOMBIIIICHHOCTH. XUMHUSI M SHEPreTUKa: IPUPOIHBIN U MOMYTHBIN HeTAHOM
rasbl, UX COCTaB U Ucnojib3oBanue. CoctaB HeTH U e€ mepepadoTKa (IpUPOIHBIE

WCTOYHUKHU YTIIEBOJIOPOIOB)
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XUMHUS U IKOJOTUsA. XHUMHUYECKOE 3arps3HECHUE OKPYKAIOLIEH CpPeldbl U €ro

nocneacTus. Oxpana rugpocdepsl, mouBbl, arMochepsl, GIopsl U (ayHbl OT

43 XuMHYeckoro 3arpsizHeHus. [IpoOiema OTX0J0B U MOOOYHBIX MPOAYKTOB.
AJbTepHAaTUBHBIE HCTOUHUKU SHEPTUU
OO61ue npeAcTaBieHusl O MPOMBIIUIEHHBIX CIIOCO0aX MOJYYEHUSI XUMUYECKUX
BelIecTB (Ha MmpUMepe MPOU3BOACTBA aMMHaKa, CEpHON KHUCIOThI). YépHas u
4.4 uBetHass  Merauryprus. CTEKJIO W CHJIMKaTHas  MPOMBIIUICHHOCTb.
[Ipombrnennass  opranudeckas xumus. CpIpp€ Uil  OpraHUYECKON
MPOMBIIIJICHHOCTH
5 #H##Par###Tunbl pacu€THBIX 3a/1a4
###Par###PacdéTbl Macchl BeleCTBa WM 00bEMA Ta30B 110 U3BECTHOMY
5.1 KOJIMYECTBY BEIECTBA, MacCe WIH 00bEMY OJHOTO U3 YYACTBYIOIIUX B
peaKIu BEIIeCTB
5.2 #HHHPar###Pacu€rel TerioBoro A QexTa peakuu
5.3 #H#HPar###PacuéTel 00BEMHBIX OTHOIICHHI T'a30B PU XUMHUYECKUX PEAKIIHAX
5.4 #H##Par###Pacuérel maccel (00bEMa, KOJTMYECTBA BEILIECTBA) MTPOIYKTOB
' peaKkLuu, €ClIi OJTHO U3 BEILECTB JaHO B U30BITKE (MMEET IPUMECH )
55 #H##Par###Pacuérel MaccoBOM MM 0OBEMHOMN JTOJIM BBIXOJ1Aa TPOJIYKTA PEAKIIUU
' OT TEOPETUYECKH BO3MOYKHOTO
###Par###Pacuérel maccel (00bE€Ma, KOJTMYECTBA BEILIECTBA) MTPOIYKTa
5.6 peakIMM, €CIIM OJIHO U3 BEILIECTB JJAHO B BUJIE PACTBOPA C ONPEAEIEHHOM
MacCOBOM J10JIeH paCTBOPEHHOTO BEILIECTBA
57 H##HPar###Pacu€Tsl ¢ ICTIOIB30BAaHUEM MOHATUH «MACCOBAs IOJIS», «MOJIIPHAsS
' KOHIIEHTpAaLUs», KPACTBOPHUMOCTb)
H#Hi#Par###HaxoxneHue MoNeKyJIsipHOI (pOpMyIIbI OpraHUYECKOT O BEIeCTBa
5.8 IO €T0 TUIOTHOCTH M MacCOBBIM JIOJISIM JIEMEHTOB, BXO/ISIIINX B €0 COCTaB,

HJIN 110 IPOAYKTaM CropaHus
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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