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HOACHUTEJBHASA 3AIINCKA

Pabouasi mporpamMmma 1o XMMHUHU Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
benepanbHO o0OpazoBarenbHOI IPOrpaMMBbl CPEIHETO oO1ero
oopazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenpHoM cranHaapre COO, c¢ yuérom KoHuenmuu rmnpenogaBaHus
y4eOHOro mnpeamera «XvUMHs» B 00pa3oBaTEeNbHBIX OpraHu3aunusx Poccuiickoi
denepauuy, peamu3yIONIMX OCHOBHBIE 00pa30BaTeNIbHBIE MPOrPaMMBbI, H
OCHOBHBIX ToNOXkeHu «CrTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIUDPEepeHIIMPOBAHHOTO,
npoduibHOrO 00y4YeHMs, MPU3BAaHO oOOecneunuTh 0011e00pa3oBaTENbHYI0 U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTaluyd UX K OBICTPO MEHSIONIUMCS YCJIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
MPOJIOJDKEHU OOy4YeHHUsS] B OpraHu3anusix mpodeccHuoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSICTCS OJJHON U3 NPUOPUTETHBIX AUCIUILINH.

B mporpamMme 1o XuMMHM Ha3HaY€HUE MNOpeaMeTa «XHUMHS» MOIy4daeT
NoApOOHYI0O  HHTEPIPETAllMi0 B  COOTBETCTBUM C  OCHOBOIOJIAralOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJieH, coaep KaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUW K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e uHGOPMAIIMOHHO-METOIMYECKAs, pealn3alus KOTOpoll obecrneunBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IENsAX, COACpKaHWHU, OOIIeH cTpaTeruu
oOy4eHHsI, BOCTIUTAHUS U PA3BUTHS 00YyJarOIIUXCsl CPEICTBAMH IIPEeIMETa,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KOoTopas npeaycMaTpuBaeT
ompeNiesieHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS U TIOCJIEAOBATEILHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; TOAXO0/0B K (DOPMUPOBAHHUIO COJNEPKATEIHLHONW OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHA OOYydJaroImMXCs B
paMKax WTOroBOM arrectallid B (OpME €IMHOT0 TOCYJapCTBEHHOTO
DK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



e YCTAaHaBIMBAET WHBAPHAHTHOE MPEIMETHOE COJEp)KaHUE, 00s3aTEeIbHOE
JUIS W3y4eHUsT B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpuUBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEpKaHMs y4eOHOTo MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ koHuentyanbHbIMH nosnoxkeHusmu PI'OC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUs
XUMHSIT Ha YPOBHE YINIYOJEHHOTO W3Yy4YE€HHsS HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJEAYIOIIMM  A3TalnoM  MOJYYEeHHS]  XHUMHUYECKOTO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO HAa pacllUpeHHe U  YIUIyOJIeHHe TEOpeTHYeCKOl u
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k mnaHUpyeMbIM pe3yJbTaTaM OCBOCHHS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHMHA pallMOHATU3alMU y4eOHOro Tpyaa |
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCSA YIUIyON€HHbIE Kypcbl — «Opranudeckas xumus» U «OOmas wu
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «OO0mas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OojbIMii  00BEM  (PAKTOIOTUUECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHU O CTPOCHUM BEIIECTBA, XUMUYECKOM CBSI3M M 3aKOHOMEPHOCTSIX
MPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHUX IPEJCTABICHUAX O CTPOECHUU aToMa. XHMMHUUYECKas CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojiHgeTcs  (GOPMUPOBAHMEM  MPEACTaBICHUH 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PeaKIiii.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CMEXHbIE MpeAMETHI. Tak, Hampumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeiIMeTa B JAaHHOM Ccllydyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHIl B XMUMHUU U B (U3HUKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopusi B (U3HMKE), 3aKOHBI COXPaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XHWMMKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K MpPUMEPY, TaKue
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTB U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BELIECTB CIyKaT OCHOBOM IUId H3y4YEHUs
CYILIHOCTH MpOLEeccOB (POTOCUHTE3A, IbIXAHMUS], TUILEBAPEHHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpEIMETaMH, BXOJAIIMUMH B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaK Ha YPOBHE OCHOBHOI'O M CpeAHero ooumiero odpa3oBaHus (Ha 6a30BOM
YPOBHE), 3a7]aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YIIayOJEHHOM YpOBHE M3y4YEHHUs IMpeaMeTa Mpernojaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS ~ YEJOBEUECTBA: B  pEHIEHMH  MpoOJem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U 00IIeH KyJIbTyphl 4YE€JIOBEKa, a TaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB M TEOPUM XHWMHUHU, COBPEMEHHBIX NPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKAaHUs XMUMUYECKUX PEaKLUH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPHUHIUIIAX XUMUYIECKOTO ITPOU3BOJICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBICHHM O  HAyYHbIX  METOJAaX  ITO3HAHMS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIHUTaHUE YOEXKAEHHOCTH B TI0O3HABAEMOCTHU SIBICHUM TIPUPO/IBI,
YBOKEHHUS K TMpOLEeCcCY TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIMTAHWIO  HAa  OCHOBE  YCBOECHHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, UHTEJUIEKTYaIbHBIX U TBOPYECKHUX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMbITa 00IIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpemHero obmiero odpasoBanusi, cocraBisser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kiacce — 102 yaca (3 yaca B HeZeli0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOHuTaNeH
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl NEpeKpbIBaHHUS AaTOMHBIX OpOMTaNeil, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPE/ICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOECHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenerHass. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie 3QPEKTH B MOJIEKYIaX OPraHUYECKUX COCTUHEHUM (MHIyKTUBHBIN
Y ME30MEpPHBIN 3P PEKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuil (IUPAC) u TpuBmanbHbIe Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPTraHUYeCKHX BEIIECTB W MaTepuajaMyd Ha WX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJICKYIN AIKAaHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMs, UKIU3ALMH, TUPOJIN3a, KPEKUHIa, ropenus. [IpeacraBinenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, UHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpuan3alysl aTOMHBIX OpOMTasied yriepoda, 6- U T-CBs3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganuwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHMSI 1 XUMUYECKUX CBOWCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-pucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKMHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XWUMUYECKHE  CBOMCTBA:  pEaKUMU  MPUCOCAUHEHUS, JUMEpU3AlUUU U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOWHYIO CBsI3b. KauecTBEHHbIE peaKMu HA TPOHUHYIO CBI3b. CIOCOOBI MOTYyUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKynbl Oenzona. dusmyeckue cBOMCTBA apeHOB. XHUMHUYECKUE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpEe aTKWIbHBIX pPAJUKaIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsaHbIe ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



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

['eHeTnueckas CBA3b MEXAY PA3TUYHBIMU KJIACCAMHU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wWIENOYHA. B3auMoOaelCcTBHE NUTaJIOTCHAIIKAHOB C MarHue€M M IIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX NPEBpaIlCHUM:
n3yueHue GU3NIECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTh), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM oOkKcuzaa cepedpa(l)), kadecTBEeHHOE OOHapyKEHUe
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FAJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHUPTOB. BoJIOpoaHbIE CBSI3M MEXKIAY MOJIEKYJIaMH CIIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYECKHUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl TOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: pPEAKIUM 3aMEIICHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMHU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHHUE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHHME MOJEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYIMbI U
oenzosibHOTO sAnpa. Pusndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHMS — ATTBAETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoenrHeHns. OKHCIIEHUE albJEeru0B, KAUECTBEHHBIE PEAKIIUHA HA aJIbJIETUBIL.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHbIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWMCTB MypaBbUHOM KHUCIOTHL. lloHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHUHOBAsA, OJEUHOBAas, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW M
IIEJIOYHOM Cpeie.

XKupsl. Ctpoenue, puU3ndecKkue 1 XUMHUUYECKHE CBOICTBA KUPOB: TUIAPOIIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakrepucTthka yriaeBoaoB. Kinaccudukanus yrneBoaoB (MOHO-, JH-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHOM
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npuMmenenue. [lonucaxapuapl: kpaxman,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI0N03bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOIH3, TOMydyeHUue 3PuUpoB letonao3sl. [lonstre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B aJIbJIETU]l HA PACKAIEHHOW MEIHOU MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIOKO3bI ¢ TwapokcuaoMm meau(ll), BzaumoneiictBue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX 3aAad 1Mo TemMaM «ChupTel U
dbenonwly, «KapOoHoBbIe KHUCIOTHI. ClI0KHBIE YPUPBD.

A30TCoaepxkale OPraHunvYecKue coeJuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOICTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMMHOB apoMaTudyeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHwiInHA. KauecTBeHHBbIE peakiuu Ha aHwinH. CrocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHbIe TPEACTABUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. 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 mnpupogHble ToauMepbl. IlepBuyHas, BTOpUYHAsS W TpEeTHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJNMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSSI MOJICKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COEIMHEHHA —
MOJINMEPU3ALHS U MOJTUKOHIEHCAHU.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
HNOJMBUHWIXJIOPHU, TMOJIUCTUPOJ, IOJUMETUIMETAKPUIAT, IOJMKAPOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypasibHbIE (XJIONOK, IIEPCTh, HIENK), HICKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmmepsl CHEUAIBHOTO HA3HAYCHHUS (Tecmon, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM  JIOJIAIM  3JIEMEHTOB, BXOJISIIMX B €ro COCTaB, HAXO0XJICHHE
MOJIEKYJISIPHOM  ()OpMyJIbI OPraHMYECKOTO COEIMHEHUs 1o Macce (00BEMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peakluMd W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOr0 BEIECTBA HAa OCHOBE €ro XMMHYECKHX CBOMCTB WMJIM CHOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HpPEIMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOpPOCThb, DHEprus,
Macca.

buonorus: kmerka, opraHu3M, OJKOCuUCTeMa, Ouocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBIH TUN MHUTAaHUA, OpOKEHUE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHomorus: mUINEBBIC TMPOAYKTHl, OCHOBBI PAIMOHATBHOTO MHUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHCIIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.UN. Menneneera. CBA3b NEPUOIAYECKOrO 3aKOHA U [leproIUUecKOr CHUCTEMBI
XAMHUYECKUX DOJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOHBIX BEIIECTB [0 TrpynonaM ¢ TIepuojaM. J3JHA4YEHUeE
nepuoauueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOM CBsi3W. KpaTHble CBsi3u. BonopoaHass CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJCHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHrie 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucreMax. MictuaHbie pacTBopsl. Ilpencrasinenne o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi JoJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAst KOHILIEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. TpUBUATBLHBIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

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

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OO6patumMble U HEOOpaTHUMbIEC peakIuu. XuMHUueckoe paBHoBecue. Koncranra
XUMHYECKOT0 paBHOBeCHUS. (DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanus. CuiibHble U ciaOble  AJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb W BOCCTAHOBUTENb. I[IpollecChl OKHUCIEHHST W BOCCTAHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
pa3lioKEHHWE TMEPOKCUJAa BOJAOPOJa B MPUCYTCTBUM KaTalu3aTopa, MOJAEIH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tonoxenne HemerauioB B llepuoguueckon cucreMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢usnueckue W XUMUYECKHE CBOMCTBA: PEAKIMH C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYICHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
Kkuciopoaa. @u3nUecKkue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxaenue B TpUpPOAE, CIOCOOBI MOJY4YCHHS, (PU3UUECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHUN.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI TMOJMy4YeHUs, (U3UUYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®docdop. Haxoxnenue B mpupoje, CrnocoObl MOTydeHHs, (GU3UYECKUE U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kuciota u e€ conu. [lpumenenue ¢ochopa u ero coeauneHuit. docdopHbie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALIMY.
dusznyeckue M XUMHUUYECKHE CBOWCTBA TIPOCTHIX BEIIECTB, OOPa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKku. [IpuMeHeHre NpoCThIX BEIIECTB, 00Pa30BAHHBIX YIJIEPOJOM, U €T0
COECIUHEHUN.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKI0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne MeTtamioB B [leproanyeckoil CUCTEME XUMUUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  meTtawioB.  OOmue  CrocoOsl
MOJIyYeHUS METaJIJIOB: TUAPOMETAILITYPTHS, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kamuii: mnonydeHue, ¢GU3MUYECKUE U
XUMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COEIUHEHUM.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMUYECKUX DJJIEMEHTOB. Maramii W KaJbIUi: TMONy4YeHue, (U3HYECKUue U
XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUHEHUH.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro CcoenuHeHuil. AMQOTEepHBIE CBOICTBa OKCHAA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast xapakTepucThka MeTauioB ToO0ouHbIX mnoarpynn (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

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

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETaJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKeJie3a C pPAacTBOPAMHM KHCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeauHEeHUD», «A30T U (pochop M UX COECTUHEHUS,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIHUITBI OpraHUu3ali XUMHUYECKOr0 TPonu3BoAcTBa. IIpoMbIIIeHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ®W 340pOBbe uenoBeKa. JlexkapcTBeHHble cpencTtBa. llpaBuna
WCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUU METUIIUHBI.



XWMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKu. Poib Xxumun B
oOecIieueHnH UIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XUMHUS B CEIBCKOM X03icTBe. OpraHndeckre 1 MUHEpaIbHbIE YI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

PacuétHble 3anaumn.

Pacuétpl: Macchl BemiecTBa WiauM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIW W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcCTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yYeHUM  oOOmed u
HEOpPraHUYeCcKOM XMMHH B 11 Kilacce oCyIeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHallu3, CUHTE3, Kiaccu(uKalus, MepUoOJIUIHOCTh, HAOJIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUNA YPOBEHb,
BEILIECTBO, Tel0, OOBEM, arperaTHOE COCTOSHUE BEIECTBAa, HJCAIbHBIA Tras,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB ¥ TOTOK PHEPTUM B IKOCHUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUIYPIHs, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dhapmaiieBTHYECKAS MIPOMBIIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.

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

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS TpeaMeTa «XHMHS» Ha YPOBHE CPEIHEro
o0miero o0Opa3oBaHMsI BBIJIEICHBI  CJHEIYIOIMIME COCTAaBJISIIOIIME: OCO3HAHUE
OOy4arolUMHUCST POCCUICKON TpakJaHCKOH WAEHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOATEIFHOCTH U CAMOOTIPEACIICHUIO; HATMYHE MOTHUBALIUN K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIECTBE TpaBUJIaMHd M HOpPMaMH TIOBEJEHUS; HaJIHune
IIPABOCO3HAHUS, SKOJIOTUYECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTh LIEJU U CTPOUTH
YKU3HECHHbIC TITaHBbI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS TMpeaAMeTa «XHUMHS» OTPaKaroT
c(OpMUPOBAHHOCTh OTBITA TO3HABATEIPHOM W TPAKTHUYECKON EATEIBHOCTH
oOyuaroluxcs B IpoLecce peaan3anuy 00pa3oBaTeIbHON AESITENbHOCTH.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMSI MpeaAMeTa «XHUMHS» OTpa)xaroT
C()OPMUPOBAHHOCTh OINBITA T[O3HABATEIBHOM W TPAKTHUUYECKON JEeATEIbHOCTH
oOyyJaromuxcsi B MpOIEcce pealn3aiuu o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YHCIIe B YACTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HaHUs 00YYarOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX NPaB U 00sI3aHHOCTEM,
YBa)XECHUS K 3aKOHY U MPABOTIOPSIKY;

NPEJICTaBICHUS O COIMATBHBIX HOpMax H TMpaBUJaX MEXJIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTH IMPH CO3JAAHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TO3HABATENBHBIX 3a7ay, BBHIMOJIHEHUU
XUMHYECKHUX IKCTICPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh W TPHUHUMATh MOTHBBI, HaMEpPEHHs, JIOTUKY U
apryMEHThI IPYTUX IPU aHAIHU3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IATPHOTHYECKOT0 BOCIIUTAHMS

[EHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY U HAyYHOMY HAacCJEIUI0
OTE€YECTBEHHON XUMUMU;

YBaXEHUSI K MPOLECCY TBOpUECTBAa B OOJACTH TEOPUM W MPAKTHUYECKOTO
NPUJIOKEHUSI XUMHH, OCO3HAHHMsI TOTrO, 4YTO JaHHbIE HAyKH €CTb pe3yJbTaT



JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY/la YYEHBIX U MPAKTUKOB,;

WHTEpeca M TO3HABATEIbHBIX MOTHUBOB B TOJYYEHHUU U MOCIEIYIOIIEM
aHanu3e UH(POpMaAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIE C XUMUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHHWE U TMOCTYIKH CBOUX TOBAPHUIIEH C
MO3UIINKA HPABCTBECHHBIX W MPABOBBIX HOPM H C YUYETOM OCO3HAHUS TOCICACTBUI
MOCTYIIKOB;

4) popMupoBaHUs KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DU3MUYECKOMY U
MICUXUYECKOMY 3710POBbIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpalleHusi C BeHleCTBaMU B OBITY,
MOBCETHEBHOM JKU3HU, B TPYJIOBOM JIEATEILHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI HHIWBHAYAIHHOTO ¥  KOJUJICKTHBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIHBIX MPUBBIYEK (YMOTpPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) TPy10BOT0 BOCIMTAHUS:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
NEeSATEeTbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YyacTHE B PEHICHUH MPAKTUYSCKUX 3aaad
COIIMAILHOM HAIMPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIIKOJIbI);

HWHTEpeca K MPaKTUUEeCKOMY M3Yy4YEeHHUI0 Mpodeccuil pa3inyHOTO pojia, B TOM
YKCJIC Ha OCHOBE MPUMEHCHHMSI MPESIMETHBIX 3HAHUH 110 XUMUH;

YBaXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHIWBHUIYAIBHOW TPaCKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
oTpeOHOCTEH 00IIeCTBa;

6) PK0JIOrHYeCKOTr0 BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHUKY
CYILECTBOBAHMS )KM3HU Ha 3eMIIE;



MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEeM, BIUSHHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATBHON CPEJIbI;

OCO3HAHUA HEOOXOJUMOCTH HCIOJb30BAHUSA JIOCTHXKCHUM XUMHU IS
pellIeHUs BOIPOCOB PAllMOHAIBLHOTO IPUPOIOTIOIb30BAHNS;

AKTUBHOTO HEMPUATHS JCHUCTBUH, NPUHOCIIIMX BpPEI OKpYyKaromeh
MPUPOTHON Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATOMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HJIMYKS PA3BUTOTO SKOJIOTMUYECKOTO MBIILICHUS, SKOJIOTHUECKON KYJIbTYPHI,
OTIbITa JESTETbHOCTH AKOJIOTUYECKOM HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJACTBOBAThCSI UMM B IMO3HABATEJIbHOM, KOMMYHUKATUBHON M COIMAJIBHOU
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJIEOJIOTUHU
xemogoOuu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO Pa3BUTHUSA
HayKH ¥ OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeACTaBICHUs] 00 OKpY’KalollleM MUpEe KaK O €IMHCTBE MPUPOJIBLI U 4YeOoBeKa, B
MO3HAHUU TIPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHuH IpodJieM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHUMHHM JJIi  COBPEMEHHOM
IUBUIM3AIUM: B €€ TYMaHUCTUYECKOW HAINpaBJICHHOCTH W Ba)XHOW poOJId B
CO3/JaHMM HOBOM 0a3bl MaTepHaIbHON KYJIBTYpHl, B pEHICHUH TJI00aTIbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUIIEBOM U DKOJOTUYECKOM 0€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, 00€CTICUeHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM KU3HU Ka)JA0ro 4dJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJTyyaeMble 3HAHUA JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKpPYIKAIOIIEro Mupa u
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIE 3aKJIIOUCHHS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XHMHUYECKHE 3HAHUS s
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYaIUAX;

MHTEpeca K MO3HAHMIO, UCCIIE0OBATEIBLCKON IEATEIILHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa30oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUN 1O XHUMHUU B
COOTBETCTBHH C )KM3HCHHBIMH NOTPEOHOCTAMU;



WHTEpeca K OCOOCHHOCTSAM TpyAa B pasIudHbIX chepax mpodeccrHoHaIbHOMI
NEeSATeTLHOCTH.

METANIPEJMETHBIE PE3YJIBTATBI

MeramnpeamMeTHbIe pe3ysbTaThl OCBOSHHUS MPOTPaMMbl IO XUMHH Ha YPOBHE
cpeaHero o0Iero o0pa3oBaHus BKIIOYAIOT:

3HaYuMble A1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXKIIPEAMETHBIE) OOUICHAYYHbIE TMOHATHUS, OTpasKarolIue
[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHeUU(PUKy METOJOB IO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOLECC, CUCTEMA, HAYYHBIH (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNEe, HAOI0IeHNE, U3MEPEHNE, IKCIIEPUMEHT U JIpyTHe);

yYHHUBEpCaJbHbIe y4eOHBIC NEHCTBUS (IMO3HABATENbHBIC, KOMMYHUKATHUBHEIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH M COITMATILHOM KOMIETEHIIMN 00y4YaroInXCs;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIEC

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA U YHUBEPCAIbHBIC y4COHBIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA W  PETyJSITHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE AeiicTBHS

1) 6a30Bble JJOruvYecKue JaeicTBUSI:

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

ONPENCNIATh eI JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUSA:
BBIJICIISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM W YCTAHABIMBATh WX B3aUMOCBSI3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHS JJII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHWS M KPUTECPUH I KJIAacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIINM;

YCTAHABIMBATh IPUYUHHO-CICIICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SIBIICHHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;



IPUMEHSATH B MPOLIECCE MO3HAHUS UCIOJIb3yEMbIE B XUMUU CUMBOJIMYECKHUE
(3HAaKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHU4yeckas ¢GopMyla, YypaBHEHHE XUMHYECKON
peakuuu — IMpU pEelIeHUH YYEOHBIX IO3HABATENBHBIX M IPAKTHUECKUX 3ajad,
IPUMEHATHh HA3BAHHBIE MOJEJIbHBIE MIPEICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 6a3oBbIe HCCIEA0BATEIbCKUE 1eCTBHS:

BJa/IeTh OCHOBAaMH METOJIOB HAYYHOI'O MO3HAHMS BELIECTB U XHMHUYECKUX
peakuuit;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOSITENbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUN;

BJA/J€Th HAaBBIKAMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAaHUS U TPOBEACHUSA
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
000011I€HHS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOAEIaHHON padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENIbCKOW U MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pElIeHUs] MNPaKTUYECKUX 3aJay, NPUMEHEHHUIO pPa3JInYHbIX
METO/I0B ITO3HAHMS.

3) padora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PAa3jIMYHbIX HCTOYHUKAX HH(PopMauuu (Hay4yHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPAaBOYHBIE MOCOOUS,
pecypcbl HTEpHeTa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
IpeJICTaBICHHUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTb;

bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU MOUCKE U
orObope wuHPOpMaLMK, HEOOXOAMMOM [l BBINOJHEHHS Y4eOHBIX 3ajad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HH(POPMAMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  IPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAyYHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKON HMH(pOpManueil: NpPUMEHATh MEXNpeAMeTHble (pusuueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYyIIbl, a00peBUATYpbI, HOMEHKIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.



KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBLIC yqeﬁmﬂe HeﬁCTBHH:

3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>'I TCMBI B XOAC OHUaJIora W/ M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCHUTCIIbHO BBIITOJIHCHUA Hpe,ZIHO)i(GHHOﬁ 3aJa4H,

BBICTYIIaTh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIILHO WJIH COBMECTHO CO CBEPCTHUKAMH NP BHITIOJTHEHUN
XUMHYECKOTO JKCIEPUMEHTa, MPAKTUYECKON pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BELIECTB, peaanu3aluu yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHMM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpCAJIbHbIEC Y4eOHbIE 1eliCTBHUS:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBIISITH CBOIO IO3HABATEILHYIO
JEATEIIbHOCTh, OMpeaensis €€ [eau M 3ajadyd, KOHTPOJIUpOBaTh U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMblii  aJlfOpUTM JEUCTBUHM TIpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCIENIOBATENbCKUX 3ajad, BBIOMpaTh Hambosee
3¢ dexTuBHBIN crnoco0 HMX pemeHus ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYILECTBJIATE CAMOKOHTPOJb JEATEIBHOCTM HAa OCHOBE CaMOaHaIU3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI IO XUMUHU HA YTITyOIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHUs BKIIOYAIOT cHelU(pUYECKUE
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUIN
10 OCBOCHUIO, MHTEPIIPETAIIMU U MPEoOpPa30BAHUIO 3HAHUN, BUIBI JACATEIHHOCTU
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3MUYHBIX YYEOHBIX
CUTYalUsIX, & TAKKE B PEAIIbHBIX )KU3HEHHBIX CUTYallUsX, CBA3AHHBIX C XUMUEH. B
MporpaMMe IO XWUMHUH TPEAMETHBIE PE3YJbTAThl IPEACTABJIEHBI 110 TOJaM
V3YyUYEHUS.

10 KJIACC
[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckass XUMHS»
OTpaXaroT:



c(hOpPMHPOBAHHOCThH TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM HKOJOTHUYECKOM, IHEPTreTUUECKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B obecrieueHun PalMOHAIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPHI
YeJIOBeKa, a TaKKe »OKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMHUYECKUN AJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
oboylouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHUSI aToMa, TUOpUau3aIus AaTOMHBIX oOpOuTalield, HWOH, MOJIEKYyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIIECHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GyHKIIMOHATbHAS
rpyinmna, pajaukKaid, CTPYKTypHble (opMynbl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJICTHBIC), M30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyecKas,
ONTUYECKAasl), H30MEpbl, TOMOJIOTUYECKUM psJ, TOMOJIOTH, YTJIEBOIOPOIbI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHHS, MOHOMEp, MOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIPDHBIE COCIMHEHUS; TEOPUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpeBpalieHUs] DSHEPrUM TIPH XUMHUYECKUX pPEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUHU, MUPOBO33PEHUECKUE 3HAHMS, JIEKAIIUE B OCHOBE
MOHMMAHUSI TPUUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEJICTABICHUS
O MEXaHM3MaX XHMHUYECKUX pEaKiui, TEPMOJUHAMUYECKMX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHHUs, O B3aUMHOM BIIUSIHUM aTOMOB U TPYIII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIM U Me30MEpHBIN 3pdexToi, opueHTanTsl | u Il pona);
(aKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHNN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M IMPaKTHYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (Ha IpUMEPE MPOU3BOJICTBA METaHOJIA, TepepadOTKU HEPTH);

chOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS MPU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTAaHUYECKUX COCIMHCHU;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XMUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMEHHBIX U CKEIETHBIX) (DOPMYIT OPraHUIECKUX
BEILIECTB;



COCTABJISITh YPABHEHUSI XMUMHYECKUX PEAKIUA U PACKPBIBATh UX CYIIHOCTH:
OKHUCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMHA  TOCPEACTBOM  COCTABJICHHS
AIIGKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;

U3TrOTaBIMBATh MOJIENIM MOJIEKYJl OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPALUH
WX XUMHYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHMS;

c(hOpPMHPOBAHHOCTh YMEHUW: YCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB MO0 HX COCTaBYy U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenknatype (IUPAC) u nmpuBoauTh TpUBHANIbHBIE Ha3BaHUS ISl OTICIBHBIX
IpEeCTaBUTENICH OPTraHWYECKUX BEIIECTB (ITUJICH, alleTHJICH, TOMYOJ, TIUIEPHUH,
ATUJICHTJIMKOMb, (EeHOJ, (opMalbAeTUull, aleTalbAeTHa, aleTOH, MypaBbHHAas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAsI, OJICMHOBAsS, TATbMUTHHOBASI KUCIIOTHI,
[JIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWUI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3H B
OPTraHUYECKUX COCIWHCHHMSIX (KOBAJICHTHAasS W WOHHAS CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMHUPOBAHHOCTh yMEHUSI MPUMEHATH TOJOXKEHHUSI TEOPUU CTPOCHHUS
opranuueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa U CTPOCHHS,;

chOpPMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTENICH pPa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaIUEHOB,
QIKWHOB, apPOMATHYECKUX YTJICBOAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b  MEXAY HHMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKMX PEaKIUA C MCIHOJb30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, YMCHHS TOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHMYECKUX COSAMHEHUH OT
KPaTHOCTH ¥ THUITA KOBAJICHTHOU CBSI3U (G- U TT-CBSI31), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIICBOJOPOIHOTO
Coipbs (He(Th, TPHUPOIHBIM Ta3, Yyrojib), CIOCOOBI €ro TmnepepadboTKu U
MPaKTUIECKOE TPUMEHEHHNE TIPOAYKTOB MepepadboTKH;



c(hOpMHPOBAHHOCTh BIAJICHUS CHCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HaHUS — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHSITh OCHOBHBIE onepauu
MBICJIUTENILHON JESTEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3AIINIO, BBISBICHUE MPUYUMHHO-CJICJACTBEHHBIX CBA3EH — IS U3Yy4CHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBJISATH B3aUMOCBSI3b XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJyiee OCO3HAaHHOTO TOHMMAaHHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
MCIIOJB30BaTh CUCTEMHBIE 3HAHUS M0 OPraHUYECKONW XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

cOPMHUPOBAHHOCTh YMEHHH: TMPOBOJUTH PACUETHI MO XUMUYECKUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BEJIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKICHUI0 XUMHUYECKOU
dbopMyIibl BEHIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMMHUYECKHUX JJIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH
C TO3UIMH  DKOJOTMYECKOM  O0€30MacHOCTH  MOCHEACTBUSI  OBITOBOM U
MPOU3BOJICTBEHHON JEATEIbHOCTU YEJIOBEKAa, CBS3aHHOW C MepepadoTKOM
BEILIECTB, UCMOJIb30BaTh MOJIYYEHHbBIEC 3HAHUS TSl IPUHSITUSL TPAMOTHBIX PEUICHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJyYeHUE U U3YYEHUE CBOWCTB OPraHUYECKHUX
BEIIECTB, KAYECTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJACOJICPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/lad 10 PACIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COONIOACHUEM TPABHII
O0e3omacHoro oOpamlieHusi ¢ BEUIeCTBaMU M J1A0OPATOPHBIM O0OpPYAOBaHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHoOu dopme
pe3yJbTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATH U OILICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa DKOJOTHYECKH I1e7IeCO00Pa3HOTO TOBEACHUS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLIEH
MIPUPOJTHOM CPENbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEWCTBUS HA >KUBBIE OPTraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, HOHMUMAs cMbIC nokaszaress [1/1K;

aHAM3UPOBATh I1€JIECO00PA3HOCTh MPUMEHEHHS OPTAaHMYECKUX BEIIECTB B
MPOMBIIIUIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIEHUS! PUCK-TI0JIb3a;



c(OPMHPOBAHHOCTh, YMEHUMW: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4yHas U y4eOHO-HaydHas
JaUTepaTypa, CpelcTBa MaccoBoi nHbopmaiuu, UHTEpHET U Apyrue), KpUTHUECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(pOpMaIuio, nepepadarbiBath €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.

11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHMS Kypca «OOIass U HeopraHudeckas
XUMUSD» OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJIECHUW NPHUPOJBI, O MECT€ W 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIEYEHUU YCTOWYMBOIO
pPa3BUTHS, B PEIICHUU TPOOJEM HKOJOTUUECKOM, PHEPreTUYECKOM U MHUIIEBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPUAJIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECHEYEHUH PAI[MOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
GbopMUpPOBAaHUM MHUPOBO33PEHUSI M OOIIEN KyJIbTyphl YEJIOBEKa, a TakxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 370POBbIO M IPUPOIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TIOHATHS — XUMHUYCCKHM OJJIEMEHT, aToM, SJIpO aroma,

U30TOIIbI, 3JICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aTOMHBIE OpOUTAIH, OCHOBHOE H
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisi aTOMHBIX OpOuTaneil, HOH,
MOJIEKYJa, BAJICHTHOCTb, 3JEKTPOOTPUIIATENBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, MWOHHAsA, METAJUIMYECKAs,, BOJOPOJHAs),
KpUCTAUINYECKAsl pEIIETKA, XUMHUYECKas peakuus, pPacTBOpP, AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAasT JTUCCOIMAlIMS, CTENEHb JIUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AIEKTPOIUTHYECKOW IUCCOLMAIUU, MEPUOANUECKUIMA
3akoH [[.1. MenneneeBa, 3aKOH COXpaHEHHUsI MACCHI BEIIECTB, 3aKOH COXPAHEHUS U
MpEBpAIEHUs] SHEPTUU NPU XUMHUUYECKUX PEAKIIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, JeKalue B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEACTaBICHUS] O CTPOSHHWU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEepMOJMHAMUYECKMX M  KHHETUYECKHUX 3aKOHOMEPHOCTAX  HX
MPOTEKAHUS, 0 XUMUYECKOM PaBHOBECHHM, PACTBOpPAX M JUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJCHHSI O CBOWMCTBAX, COCTaBe, MOJYYCHHUH U OE30MacHOM
MCIIOJIb30BAaHUU BAXKHEHIIMX HEOPTraHMYECKUX BEIECTB B OBITY W MPAKTUUYECKOU



NESATENIbHOCTH ~ YeNOBeKa, OOIMX  HAay4YHbIX  MNPHUHIMIAX  XUMHYECKOTO
IIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC MPU3HAKK TOHATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IMPU
ONMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX NPEBPALLECHUI;

c(OpPMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMMHUYECKYIO CHMBOJUKY JUJIS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XMMHUYECKHUX  PEaKLUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe HA3BaHUS OTACIBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS ONPEEIATh BAJICGHTHOCTh M CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSIX, BUJ XMMHUYECKOU CBSI3U (KOBAJICHTHAs,
WOHHAs, METaJuInYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pElmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTh CBOMCTB BELIECTB OT
BUJIa XMMHYECKON CBSI3M U TUINA KPUCTAUIMYECKOM PEIIETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBII MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c()OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPraHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IpU3HAKAM (YUCITY
U COCTAaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiu, U3MEHEHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYaCTHIO KaTalau3aTtopa u
JPYTHUE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccupukauuu
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(OpPMUPOBAHHOCTh YMEHMSI PACKPBIBATH CMBICI MEPUOJUYECKOrO 3aKoHa /.
N. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh BJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IEPBOr0O—YETBEPTOTO IEPHOIOB
Ilepuomnueckoir  cucremsl .M.  MeHnngeneeBa,  UCNOJNB3ysS  TMOHSTHUA
«IHEPTeTUYCCKHE YPOBHM», «IHEPIETUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE JHEPreTUUYECKHUE COCTOSHHUSA aToMay;
OOBSACHATh 3aKOHOMEPHOCTH U3MEHEHHS] CBOMCTB XMMHUYECKHX HJIEMEHTOB U HX
coequHeHMM no mnepuojgam U rpynnaMm Ilepuonmueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIAcCOB,  IOATBEPKIATh
CYILIECTBOBAHHE T€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;



cOPMHPOBAHHOCTh yYMEHHUS PACKpPhIBaTh CYIIHOCTh: OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIHUN MOCPEACTBOM COCTABJICHUS JICKTPOHHOTO OajaHca
ITUX PEAKIUN; PEaKIuii MOHHOTO OOMEHa ITyTEM COCTaBIICHUS WX TOJHBIX H
COKPAIlIEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIMWA  THUAPOJIN3A;  PEaKUIHUN
KOMILJIEKCOOOpa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

cOPMHPOBAHHOCTh, YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XAMHUYECKUX PEAKIMU C Y4ETOM HX DHEPre€TUUECKHUX XAPAKTEPUCTHK, XapakTep
U3MEHEHHSI CKOPOCTH XHMHYECKOW pEAKUUH B 3aBUCUMOCTH OT PA3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jecTBuil (mpuniui Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHUYECKHUE PEaKIIHH,
JIeKAIKE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIOTHI, aMMHAaKa,
oOlue HayyHble TMPUHIUINBI XUMHYECKUX TPOU3BOJCTB; I1EJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHUYECKUX BEUIECTB B MPOMBIIIJIEHHOCTH U B OBITYy C TOYKH
3pE€HUS COOTHOILICHUSI PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CHUCTEMOM 3HAHHUU O METOJax HAyYHOIO
MO3HAHUSL SBJICHUU MpUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIN U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSATh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUHM, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA U B MIOBCEHEBHOMN KU3HU;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOAUTH PACUETHI: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHA KOHUEHTpALUSI»;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCCe
ui 00bEMY OTHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOTO A dexTa
peaKuuu; 3HAYEHUs] BOJAOPOJHOrO MOKA3aTesisd PacTBOPOB KHUCJIOT U IIEIOYEH C
M3BECTHOM CTEIMEHbIO JAUCCOIMAIMM;, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTA PEAKIMHU, €CIM OJHO M3 MCXOJHBIX BEHIECTB JaHO B BHUIE PacTBOpa C
onpeneIéHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIESCTBA MUIM JAaHO B M30BITKE
(MMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa pPEaKInH,; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTEIIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MPOBEACHHWE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKAECHNE KAYECTBEHHOTO COCTaBa HEOPTaHMYECKUX BEILIECTB, ONPEACICHUE
Cpeapl pPacTBOPOB BEHIECTB C IOMOIIBI0 HWHAWKATOPOB, HW3YyYECHUE BIIUSHUS
pa3MyHBIX  (PAKTOPOB Ha CKOPOCTb XHMHMYECKOW pEaKIuu, peIlIeHHe



SKCIEPUMEHTANbHBIX 3afad 1o TemaM «Mertame»y u  «Hemeramis»y) ¢
cOOJII0IeHNEM TTpaBUJI 0€30MacHOro0 OOpallleHHs C BEIIECTBAMU U J1a00paTOpPHBIM
oOopynoBanueMm, (HOpMyIUpPOBaTh II€lb HCCIIECNOBAHUS, TMPEIACTABIATH B
paznuyHOi dopMe pe3yabTaThl IKCIEPUMEHTA, aHAIU3UPOBATh U OIEHUBATH UX
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHI: COOJIOIATh MTPaBUIa TIOJIb30BaHUS XUMHUYECKOM
mocysIol M j1abopaTopHbIM OO0OpYAOBaHHEM, OOpAIICHHWS C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMU TIO BBIMOJHEHUIO JTA0OPATOPHBIX XHUMHUYECKHX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JESATEILHOCTH B EJSIX COXPAHEHUs CBOETO 3J0POBbs, OKPYXKAIOIIEeH MPUPOIHON
Cpelbl M JOCTHXKEHHS €€ YCTOWYMBOIO PAa3BUTHs, OCO3HABAaThb ONACHOCTH
TOKCHUYECKOTO JICUCTBUSI HA KMBBIC OPTaHU3MbI OMNpPECIEHHBIX HEOPTraHUYECKUX
BEILIECTB, IOHMMAas cMbIci noka3arens [1JIK;

c(hOpPMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATH IIEJICHANPABICHHBIN IMOUCK
XUMHUYECKON nH(pOpMaILNK B pa3IMUHbIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeacTBa MaccoBol nHpopManuu, MIHTEpHET U apyrue), KpUTUYECKH
aHAIM3UPOBaTh XMMHUYECKYIO0 MH(OpMaIUIo, nepepadaTbiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUU C MOCTABIIEHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
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Kourposbubie IIpakTHyeckue
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' P P 8 Y https://m.eds00.ru/d69df650
bytneposa
Hroro o pasneny 8
Pa3znen 2. YrieBoaopoabl
51 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI, 5 bu6mmoreka [JOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
99 HenpenenbHble yriieBOgOPOIbL: AJIKEHBI, 14 1 bubnmnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 Apomatndeckue yriieBo10po/ibl (apeHbl) 8 https://m.edsoo.ru/d69dfe50
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 bubnnoreka [JOK
' nepepaboTKa https://m.edso0.ru/d69df650
bu6mmorexa [IOK
2.5 r 4 1
AUOTCHIIPOMSBOIIIHE YIIIEBONOPOAOE https://m.edso00.ru/d69df650
Hroro 1o pasneny 35
Pasnen 3. Kuciopoacoaep:xanue oprannyeckue coeinHeHust
3.1 Cnuptsl. denon 11 1 bubnmorexa LIOK

https://m.edsoo.ru/d69df650



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

KapOoHubpHBIE COSTUHEHUS: allbJICTU/IBI U
3.2 ketoHbl. Kapbonossie kuciiotesl. CloKHbBIE 21 1 bubmorexa LHOK
' - ap ' https://m.eds00.ru/d69df650
a¢upsl. XKupbl
bubmuoreka [JOK
. 1
33 YTIeBOTE! o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTconepkamue OpraHudecKkue coe{uHeHust
bu6mmorexa [IOK
4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 12 1 2 https://m.edsoo.ru/d69df650
Hroro no pazgeny 12
Pa3zgea S. BoicokoMoJIeKyJIsIpHbIE COeINHEHUS
bu6mmoreka [IOK
5.1 BricokoMoneKysipHbIE COSAMHEHMUS 6 1 httos://m.edsoo.ru/d69df650
Htoro no pazneny 6
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 3 6
11 KVIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaunmMeHnoBanue pa3aesioB H TeM nuppoBLIe
Ne ni/m P Konrtpoabnbsie IIpakTnueckue (upp )
NpoOrpamMmbl Bceero o0pa3oBaTejibHbIE
padoThl padoThl
pecypchl
Pa3neu 1. TeopeTuueckue 0CHOBBI XMMHHU
Crpoenue atoma. [lepuoguueckuii 3aKoH
but6mmorexa [IOK
11 u Ilepnonnueckas cucteMa XMMHUYECKUX 9

anemenToB JI. 1. Menaeneera

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



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/2dd57f24

12 Crpoenue BemnectBa. MHOrooOpasue 11 1 bubmmoreka [JOK
' BELIECTB https://m.edsoo.ru/2dd57f24
bubnunorexa LIOK
13 KHMIHECKAC Peaiiii 19 1 3 https://m.eds00.ru/2dd57f24
Hroro mo pazueny 39
Paznen 2. Heopranuueckasi xumusi
bubnunoreka LIOK
2.1 H 1 1
CMCTAILIH 3 3 https://m.edsoo.ru/2dd57f24
bubnunoreka LIOK
22 Meraniet 23 L 2 https://m.eds00.ru/2dd57f24
Hroro no pazgeny 54
Pa3pen 3. XuMus u ;Ku3HL
31 Merto/ibl TO3HAHUS B XUMHUHU. XUMHS U 9 bubnnorexa [JOK
' KH3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8
INOYPOYHOE INIJIAHUPOBAHHUE
10 KJIACC
KoanuyecTBO 4acoB
Ne Hara JJIeKTPOHHbIE LM (]PPOBBIE
Tema ypoka Koutpoabnubie IIpakTunyeckue
n/n Bcero u3ydeHusi  oOpa3zoBaTe/ibHbIE pecypchl
padoThI padoThI
[Ipenmer u 3HaUeHUE
1 OpPraHUYECKON XUMHU 1 bubmorexa [JOK
P ’ https://m.eds00.ru/3686e6f5
MIPEJICTABICHHUE O



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/3686e6f5

MHOI000pa3uy OPraHunYeCKUX
COCIMHEHUN

DJIEKTPOHHOE CTPOEHUE aTOMa
yriiepojia (0CHOBHOE U
BO30Y)KIEHHOE COCTOSIHHS).
BaneHTHble BO3MOXKHOCTH
aToMa yriepoja

bubmuoreka [JOK
https://m.edsoo.ru/Oce6fd4c

XuMu4ecKas CBsi3b B
OPTraHUYECKUX COCTUHCHUSIX.
Mexanu3mbl 00pa3zoBaHUs
KOBaJICHTHOH CBSA3H, CIIOCOOBI
paspbiBa CBsA3EH

bu6mmoreka [IOK
https://m.edsoo.ru/8d39f5c8

Teopus crpoeHus
OPraHUYECKUX COCTUHEHUN A.
M. bytneposa

Buel uzomepun: CTpykTypHas,
IPOCTPaHCTBEHHAs.
OnexTpoHHbIe 3 ()EKTH B
MOJIEKYJIaX OPTaHUIECKUX
COeTMHEHNN

IIpencrasnenue o
KJIacCU(UKALUU U
CHUCTEMaTUYeCKast
nomenkiarypa (IUPAC)
OpraHWYECKHUX BEUIECTB

Knaccudukanus peakiuii B
OpPraHNYeCKON XUMHH

Cucremarusanus U 00001eHue
3HAHUH 110 TEME

bubmuoreka [JOK
https://m.edsoo.ru/9e595ch8

bu6mmoreka [JOK
https://m.edsoo.ru/b0e61661

bubmuorexa [JOK
https://m.edsoo.ru/c212dd21

bubmuorexa [JOK
https://m.edsoo.ru/ba5706aa

bu6mmorexa [IOK
https://m.edsoo.ru/87a37cab



https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab

10

AJKaHbI: TOMOJIOTHYECKHH Psij,
obmas popmyna,
HOMEHKJIATypa U U30MepHs,
AJIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHHE
MOJICKYJT

dusznyeckre U XUMHUYECKIE
CBOMCTBA aJIKAHOB

bubmuoreka [JOK
https://m.edsoo.ru/25a14636

bubmuoreka [JOK
https://m.edsoo.ru/3137711c

11

Haxoxnenue aiikaHos B
npupoje. CriocoObl OTydeHUs
Y IPUMEHEHHUE AIKaHOB

bu6mmoreka [IOK
https://m.edsoo.ru/259b0a5b

12

[{ukoasikaHbl: oOmIast
dbopMyIa, HOMEHKIIATypa
HU30MEpHsI, 0COOCHHOCTH
CTPOCHUA U XUMHUYCCKHUX
CBOICTB, CITIOCOOBI OJyYEHUS U
pUMEHEHHE

bubmuorexa [JOK
https://m.edso00.ru/156730d2

13

Pemenue pacu€THbix 3a1a4 Ha
OIpEeNIETICHUE MOJIEKYJIIPHON
(bopMyITBI OPraHUYECKOTO
BEIISCTBA [0 MACCOBBIM JIOISAM
aTOMOB 3JIEMCHTOB, BXOISAIINX
B ero coctaB. CHcTeMaTu3alus
1 0000I1IeHNE 3HAHUI 110 TEME

bu6mmorexa [IOK
https://m.edsoo.ru/bf84d8eb

14

AJIKEHBI: TOMOJIOTHYECKHUH psif,
obmas popmyna,
HOMEHKJIaTypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
Monekyin. CTpyKTypHast ¥ [IuC-

bu6mmorexa [IOK
https://m.edsoo.ru/273b0ale



https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e

TPAHC-U30MCPUSA AJIKCHOB

duznyeckre U XUMHUYECKIE

15 CBOMCTBA aJIkeHOB. [IpaBuio bubmorexa LOK
P https://m.eds00.ru/21069ccd
MapkoBHHKOBA
16 CniocoOslI noy4eHus u bubnmoreka [JOK
MIPUMEHEHUE aJIKEHOB https://m.eds00.ru/665dc058
[IpaxTuueckast padora Ne 1 mo
17 teMe "[lonmyuenue sTrneHa u bubmorexa [TOK
i N https://m.edso00.ru/0941eed8
W3YYEHUE ero CBOMCTB
Pemenne pac4€THbIX 3a1a4 HA
18 ompeieJICHUE MOJIEKYJISIPHOM bubnuorexa [JOK
(GopMyJITBI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BEIIlECTBA
ATKaIueHBI: COMPSIKEHHBIE,
U30JIMPOBAHHBIE,
19 KYMVIAPOBAaHHEBIE bubmmorexa [IOK
YMYJHp ’ https://m.edso0.ru/04298c0a
Oco6EeHHOCTH AJIEKTPOHHOTO
CTpOCHUS
20 XuMudeckue CBONCTBa bu6mmoreka [JOK
CONPSKEHHBIX JTUECHOB https://m.edsoo.ru/e561253d
21 CriocoObI nostyueHust u bubnnoreka [JOK
NPUMEHEHNE AIIKATUEHOB https://m.edsoo.ru/1aa81660
AJKAHBI: TOMOJIOTHYECKHH PsJI,
o6mas hopMmyiia,
22 HOMCHK(Jb;aI; ya DJIEKTPOHHOE U bubmorexa HOK
ypa, p https://m.edsoo.ru/68b6cc4c
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI, (PU3MUeCKHe CBONCTBA
23 XUMHUYeCKHe CBOMCTBA aJTKMHOB bu6mmorexa [IOK



https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c

https://m.edso00.ru/23493a93

KauecTBenHble peakiuu Ha bubmumorexa [IOK

24 .

TPONHYIO CBSI3b https://m.edsoo.ru/7b1c48da

25 CriocoOsbI oTy4eHus u bubnnoreka [HOK
IIPUMEHEHUE aJIKNHOB https://m.edsoo.ru/a6f9alea
Pemenue 3anau: pacuérel 1o

26 ABHCHHMIO XUMUYECCKOM bubmorexa LHOK
P https://m.edsoo.ru/5db8e526
peaxkiuu

97 Cucremaruzanusg U 00001IeHne
3HAHUM MO TeMe
ApeHBI: TOMOJIOTHYECKUHN P,
obmras popmyina,

28 HOMEHKJIaTypa. DJIEKTPOHHOE U bubnnorexa [HOK
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIEKYJ O€H30J1a U TOTYyoIa,
ux (pusuveckre CBONCTBA

29 XUMHYECKUE CBOMCTBA apEHOB: bubnuotexa [JOK
PEAKIIUH 3aMEICHUS https://m.edsoo.ru/ad4alae4
XUMHYECKUE CBOWCTBA apEHOB:

30 €aKI[MU IIPUCOETUHEHUS bubmmorexa [IOK
P P ’ https://m.edsoo.ru/a44alaed
OKHCJIEHHE TOMOJIOTOB O€eH3071a

31 Oco0eHHOCTH XUMHYECKUX bubnmoreka [JOK
CBOMCTB CTUpPOJIA https://m.eds00.ru/d5018a54
Pemenune pacu€THbIx 3a/1a4 Ha

39 ONPEAEIIEHUE MOJIEKYJIIPHOU bubnuorexa [JOK
(opMyIIBI OPraHUYECKOro https://m.edsoo.ru/53461a2c
BEILIECTBA

33 CriocoOsblI MoTy9IeHUs U bubmmoreka [JOK



https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c

IIPUMEHEHNE apEHOB

https://m.edsoo0.ru/6f717d09

34

35

36

['eHeTrdeckas CBA3b MEXKIY
Pa3TUYHBIMU KJIaccaMu
YIIIEBOIOPOIOB

PacuéTel o ypaBHEHHSIM
XUMUYECKHUX PEAKIIUMH.
Cucremarusanus 1 00001eHne
3HAHUM 110 TEME

[Ipupoansrii ras. [lonyTtHbie
He(TSIHBIC Ta3bl

37

KameHHBbI# yroiyib ¥ MpOLyKThI
ero nepepadoTKu

bu6mmoreka [IOK
https://m.eds00.ru/69b3398b

38

39

40

Hed1p 1 ciocoOw eé
nepepadoTku. [Ipumenenue
MIPOJIYKTOB TiepepaboTKu HePTH

['eneTnyeckas CBS3b MEXIY
pa3IMYHBIMU KJIacCaMu
YIJIEBOAOPOAOB
l"anorenonpounsBoHbIE
YIJIEBOAOPOAOB: DJIEKTPOHHOE
CTPOEHHE; PEAKLIUU 3aMELICHUS
rajioreHa

bubmuorexa [JOK
https://m.edsoo.ru/21f9de78

bu6mmoreka [IOK
https://m.edsoo.ru/82b4d759

41

JlewicTBue 1miemouei Ha
rajoreHnpOU3BOIHbIE.
BzaumoneiicTBue
JIMTaJIOreHaJKaHOB C MarHUEM U
IIMHKOM

42

Cucremarusanus 1 00001eHne

bu6mmorexa [IOK



https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759

3HaHUU MO pa3feny
"Yraesogoposr"

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

KonTtponsHast pabora o Teme

bu6mmoreka [IOK

43
"VrineBonopoasr" https://m.eds00.ru/95c9e298
[IpenenbHBIE OTHOATOMHBIE
CHUPTHI: TOMOJIOTUYECKHH Psi,
oOurast popmysa, CTpoeHue

44 MOJIEK ?1) Enge I/ISIp bubmmorexa [JOK

Y pHt, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
Kinaccupukanus, pusnueckue
CBOMCTBA
XUMHYECKUE CBOWCTBA
45 MPEACIIbHBIX OJTHOATOMHBIX bubmmorexa [JOK
pea A https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObI nostyyeHust u
46 MIPUMEHEHNE OJTHOATOMHBIX bubmmorexa [JOK
P https://m.eds00.ru/484100000000000
CIIUPTOB
[TpocTsie a¢upsr:

47 HOMEHKJIaTypa U U30Mepus, bubnnoreka [JOK
0COOCHHOCTH (PUBUYECKUX U https://m.edsoo.ru/c2c788b2
XUMHUYECKHX CBOMCTB
MHOroaTroMHbIE CIUPTHI:

48 STUJICHTIIUKOJb U TTIUUEPHUH, X bubnnoreka [JOK
buznYecCKre 1 XUMUIECKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CrniocoOsl nosydeHus u

bu6mmorexa [IOK
49 MPUMEHEHNE MHOTOATOMHBIX

CIIUPTOB

https://m.edsoo.ru/d12e567d



https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
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DeHOoII: CTPOCHUE MOJIEKYJIBI,

50 (bu3HYEeCKre CBONCTBA bubmmorexa [JOK
' https://m.edsoo.ru/2ce726f8
TokcuuHoCTh PeHomna
bubmuoreka [JOK
51 X i
HMHCCKHE CBOHCTBA eHona https://m.eds00.ru/037ca5f9

59 CriocoOsblI MoTy4eHus u bubnmoreka [JOK
npuMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
[TpakTuueckast paborta No 2.

53 Pemienne skcniepuMeHTAIbHBIX bubnnoreka [JOK
3az1a4 no teme "CrnupTsl U https://m.edsoo.ru/fdOced09
deHomsr"

54 CucremaTu3zanus u 00001IeHNe bubnnoreka [JOK
3HaHUH 110 TEME https://m.eds00.ru/1810ch9b
AnbAerubl U KETOHBI:

AIEKTPOHHOE CTPOECHHE

55 KapOOHMIIBHOM TPYTIIbI; bu6nuoreka [IOK
TOMOJIOTHUECKHE PsIIbI, 001Iast https://m.edsoo.ru/b139beaa
dbopmyna, u3omMepus u
HOMECHKJIaTypa
AnbAeTuabl U KETOHBI:

56 (I)I/IBI?‘IGCITI/IC CBOICTBa; peakuuu bubnuorexa LIOK

> peartt https://m.edso0.ru/c887425¢c
MPUCOSANHECHHUS
Peakuuu oxucienus u
57 KaueCTBEHHbIE PEaKLIUU bubmmorexa [OK
bearh https://m.edsoo.ru/a393baa9
aNbJIETH/IOB U KETOHOB

58 Croco0OsbI TOTydeHUS bubnmnoreka [JOK
aJbJIETUJI0B U KETOHOB https://m.edso0.ru/520d1c51

59 OIHOOCHOBHBIE IIPEIETbHBIE bu6nmoreka [JOK



https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
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
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KapOOHOBBIC KUCIIOTHI,
0COOCHHOCTH CTPOCHUS UX
MOJIEKYJT

https://m.edsoo.ru/fec0b113

H3oMepus u HOMEHKIIaTypa

60 KapOOHOBBIX KUCJIOT, UX buGnnorexa [IOK
P 10T https://m.eds00.ru/700cc87b
dusznyecKue CBOCTBA
XHUMHYECKHE CBOMCTBA
61 [IPENEIbHBIX OJTHOOCHOBHBIX bubnmorexa [IOK
pea a https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OCco0EeHHOCTH CBOUCTB
62 MYpPaBbUHOUN KHUCIIOTBHI. bubnuoreka [IOK
MHoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OCco00EHHOCTH CBOMCTB:
HENpeeTbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
63 MKapOOHOBBIX bubmorexa [IOK
FuKap ’ https://m.eds00.ru/83a08773
TUIPOKCUKAPOOHOBBIX KHCIIOT.
IIpencraBurenu BbICIIMX
KapOOHOBBIX KUCIIOT
64 [TonsiTvie 0 MPOM3BOAHBIX bubnuoreka [IOK
KapOOHOBBIX KUCIIOT https://m.eds00.ru/0d162d9d
Crioco6bI nostyueHust u
65 [IpUMEHEHNE KapOOHOBBIX bubmmorexa [TOK
p p https://m.edsoo.ru/7c065c9d
KHCJIOT
CrnosxHble 3(hUpbl:
66 TOMOJIOTUYECKHH psJl, oO1ias bu6mmoreka [IOK

dopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/adfffe6d



https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
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https://m.edsoo.ru/adfffe6d

67

DuU3NYECKUE U XUMUYECKHUE
cBoMcCTBa A3(HHUPOB

bubmuoreka [JOK
https://m.edsoo.ru/ad6b94b2

68

Pemenne pacy€THbIX 3a1a4: 110
YPaBHEHUIO XUMUYECKOU
peaKiuu, Ha OIIPEACIICHHE
MOJIEKYJISIPHON (HOPMYJIBI
OpPraHUYECKOT0 BEIECTBA

69

[IpakTrueckas padora Ne 3.
Peienne sxcriepuMeHTaTbHBIX
3agad o Teme "KapOoHoBbIe
KuCIOTHL. ClI0KHBIE YPHUPHI"

bubmuorexa [JOK
https://m.edso00.ru/486671fb

70

71

72

73

74

XKupsl: crpoenue, pusnueckue
Y XMMHUYECKHE CBOMCTBA
(rumposnus)

OcoOeHHOCTH CBOUCTB JKUPOB,
COJIeprKalINX OCTATKH
HeNpeIebHbIX KUPHBIX
KucIoT. JKupsl B mpupoae

Mpbu1a Kak coJId BBICIIUX
KapOOHOBBIX KHCIIOT, UX
Morolee aevicrsue. Ilonsatue o
CUHTETUYECKUX MOIOLIUX
cpeacteax (CMC)
I'enetnyeckas cBs3b
YIIIEBOAOPOAOB U
KHUCIJIOPOJCOACPKALINX
OpraHNYECKHUX BELIECTB
Pacuérsl o ypaBHEHUAM
XUMHUYECKHUX PEAKIINM

bubmuorexa [JOK
https://m.edsoo.ru/al9c5b98

bu6mmoreka [JOK
https://m.edso0.ru/b0331922

bu6mmoreka [JOK
https://m.edsoo.ru/3c566565

bubmuorexa [JOK
https://m.eds00.ru/56790c96



https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96

Cucremarusanus u 00001eHue

bubmuoreka [JOK

75
3HaHW 110 TeMe https://m.edsoo.ru/f8eaf2eb
OO0mrast xapaKTepUCTHKA
YIJIEBOAOB M KiIacCH(pUKanus bubnuoreka [IOK

76
YTJI€BOJ0OB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MOJIMCaXapuabl)

Monocaxapuabl: puszndeckue
77 CBOMCTBA U HAXOXXJICHUE B bubmorexa HOK
A https://m.edsoo.ru/b4bdda2d
pupojIe
[IpuMeHeHue TIIFOKO3bI, €€
78 AHAYCHIC B bubmuorexa [JOK
https://m.edsoo.ru/5e61122d
JKU3HEICSITSIIBHOCTH OpraHu3Ma
Jucaxapunpl: caxaposa,

79 MaJIbTO3a U JaKT03a. bu6mmorexa [IOK
Haxoxnenue B npupoe u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE JUCaXapuJIOB
ITonmucaxapupl: cTpoeHue

80 MaKpoMOJIeKy, (U3nYecKre u bubnnoreka [JOK
XAUMHWYECKHE CBOWCTBA, https://m.edso0.ru/72a04508
MIPUMEHEHUE

81 [TonsiTHE 006 UCKYCCTBEHHBIX bubnnorexa [JOK
BOJIOKHAaX https://m.eds00.ru/6216e766
Pemienne pacueTHbIX 3a7a4 Ha

82 ompeesieHue 10U BbIX0a bubnmoreka [JOK
NPOJIYKTa PEAKITAN OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKH BO3MOKHOTO

83 Cucremaru3zanus 1 0000IICHUE bubmuorexa [JOK

3HaHMUMU IO pa3jeiny

https://m.edso0.ru/08d4364c¢
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KontponpHas pabora o Teme

bubmuoreka [JOK

84 "Kucnopoacoaepkaiue
poAcoAcpRatie https://m.eds00.ru/42c6678e
OpPTraHUYECKUE COCAMHEHUS
AMUHBL: K1accuduranmys,
CTpOCHUE MOJIEKYJI, 001Ias
85 (bcf) MyJia HsoMeymI bubmoreia LOK
pMy-Ia, P, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pu3nyeckue
CBOMCTBaA
86 XuMHUYECKUE CBONCTRA bubmuorexa [JOK
amu(aTHIECKUX AMHHOB https://m.edso00.ru/1bc5cf80
AHWIIMH: CTPOCHUE aHUJIMHA,
87 0COOEHHOCTH XUMHUYECKHUX bubmorexa LOK
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHHJIMHA
CniocoOblI nony4eHus u
88 npUMeHeHHe anupaTHIECKIX bubnuorexa LIOK
P https://m.edsoo.ru/eal38763
aMHHOB
AMHMHOKHUCIIOTHI: HOMEHKJIATypa
89 U U30Mepus, GU3NIecKue bubnnoreka [JOK
cBoiicTBa. OTACIbHBIC https://m.edsoo.ru/d1773e80
MPEICTABUTENN 0-aMUHOKHUCIIOT
XHUMHUYECKHE CBOMCTBA
AMHHOKHUCIIOT, HX
90 OMOJIOTHMYECKOE 3HAUCHHE bubmorera [JOK
https://m.edso0.ru/77df705a
aMHHOKHCIIOT. CUHTE3 U
TUAPOIIU3 TIENITHIOB
01 benku xkak npupoHbIe bubnnoreka [JOK
MOJIUMEPBI; CTPYKTYPBI OEJIKOB https://m.eds00.ru/429e9899
. bu6nmoreka [JOK
92 XHUMHUYECKHE CBOICTBA OEIKOB 1

https://m.edsoo.ru/6237306d
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AzoTcoaepikaiue

TreTEPOLUKITNYECKUE
93 coenqnuenusa. HykiienHoBble buGnnorexa LIOK
P YK https:/m.eds00.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouosiornueckas poib
[IpaxTuueckas padora Ne 4.
Pemenue skciepuMeHTATbHBIX
94 3a7a4 1o TeMe bubmorexa OK
. https://m.edsoo.ru/8e3c02d1
A3zoTcoaepikaiue
OpraHUYeCKHUE COCTUHEHUS"
[IpakTrueckas padora Ne 5.
95 Pemenue skcniepuMeHTaNbHbBIX bubnuorexa [JOK
3a1a4 o teme ""Pacrno3naBanue https://m.edsoo.ru/bde3fdf6
OpPraHMYeCKUX COeTUHEHUMN"
KonTposnbHas pabora no teme
96 " A3oTCoIepIKaIIme bubmorexa HOK
P " https://m.edso0.ru/ce561bc7
OpraHUYECKUe COCTUHEHUS
OCHOBHBIE TTOHATHS XUMUAHU
BBICOKOMOJICKYJISIPHBIX
97 COEMHEHNI 1 METOIbI UX bubmmorera [TOK
https://m.edsoo.ru/7aa63ebd
CUHTE3a —TIOJIUMEPU3AIIHS U
MOJIMKOHIEHCAIIHS
08 ITmacTmaccel. YTunnsamus u bubmuorexa [JOK
nepepadoTKa MiIacTuKa https://m.edso00.ru/82242e0f
DnacToMepsl: HaTypalIbHBIN
99 CUHTETUYECKHE KA H bubmiorexa LOK
yayRa. https://m.edso00.ru/246103ec
Pe3una
100 BoiokHa: HaTypalbHBIE, bubnnorexa [JOK

HCKYCCTBCHHBIC,

https://m.edso0o0.ru/5963a601
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9JICMCHTOB B OCHOBHOM U

cuHrernyeckue. [lonumepst
CHeLMaIbHOI0 Ha3HAYECHUS
[IpaxTuueckas padora Ne 6.
101 Pemenne skciepuMeHTAIBHBIX 1 1 bubnuoreka [IOK
3az1a4 rno teme "Pacnio3HaBaHue https://m.edsoo.ru/3aebd77a
IJ1aCTMAacc ¥ BOJIOKOH"
O00011eHrEe U cCUCTEMATU3 AL
W3Y4YEHHOI0 MaTepualla 1o Teme bubnuoreka [IOK
102 1
"BbICOKOMOJIEKYIISIPHbBIE https://m.edsoo.ru/6a22b1e8
coeuHeHus"
OBIIEE KOJIMYECTBO YACOB I10 102 3 6
I[TPOI'PAMME
11 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
n/n Tewa ypoka Bcero Kourposbibie  Ipaxririeckie H3y4yeHusi  oOpa3oBaTe/IbHbIC
padoThI padoThI peCypeaI
1 Atom. CocTaB aTOMHBIX s1€P. 1 bubnnorexa [JOK
XHAMHYECKUH 3J1eMeHT. M30Tonbl https://m.edsoo.ru/59c112ee
5 CtpoeHue 3IeKTPOHHBIX 000JI0YEeK 1 bubmmnoreka HOK
aTOMOB, KBAaHTOBBIC UMCIIa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XuMruueckux 1 bubnuorexa [IOK
3JIEMEHTOB (S-, p-, d-, f-3;1emMenThI) https://m.edsoo0.ru/61294af9
4 Pacrnipenienenue a1eKTpOHOB 110 1 bubmuoreka [IOK
aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
5 DJeKTPOHHBIE KOH(PUTYpalui aTOMOB 1 bu6muoreka [JOK

https://m.eds00.ru/8149e846
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BO30YX/IEHHOM COCTOSTHUU

DNeKTpPOHHBIE KOH(UTYpaIIH HOHOB.

bub6nmoreka [IOK

6 DNEeKTpOOTPULIATETbHOCTh https://m.edsoo.ru/a0764b24
[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHUYECKUX

7 anemenToB /1. 1. MenaeneeBa, CBS3b C Bubmaorexa ITOK

N N https://m.edso0.ru/16957c01

COBPEMEHHOM TEOpPHUEH CTpOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUST CBOWCTB

3 XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX bu6mmoteka [JOK
HMMH TIPOCTBIX U CJI0KHBIX BEIIECTB 10 https://m.edsoo.ru/f8468927
rpynmnam u nepuoaam

9 Cucremaru3zanus 1 0000ICHUE 3HAHUIA bubnuorexa [{OK
10 TeMe https://m.edso0.ru/8fad2942
Bunper xumudeckoii cBsa3u. MexXaHn3MEBI

10 00pa3oBaHMs KOBAJEHTHOM CBSI3H. bubmuoteka [IOK
Bonopoanas cBsi3b. https://m.edsoo.ru/5a8072af
MexMOoNeKyIIpHbIE B3aUMOIEHCTBUS
BaneHTHOCTh M BaJICHTHBIE

11 BO3MOXKHOCTH aTOMOB. CBs3b bu6nmorexa LIOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX https://m.edsoo.ru/3d2ca093
T€OMETPUUYECKUM CTPOCHUEM

12 [IpeacraBneHus: 0 KOMIUIEKCHBIX bubnmnorexa LIOK
COCIUHEHMAX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BemectBa MonekyasipHOTo 1

13 HEMOJIEKYJIIPHOTO CTpOeHU. THIib bu6muoreka [JOK

KPpUCTAIUINYCCKUX PCUICTOK U CBOMCTBaA
BCIICCTB

https://m.edsoo.ru/e167635b
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IlonsTue o JUCIICPCHBIX CUCTCMAX.

bubnunoreka LIOK

14 HpencTanieHHe 0 KOLIOHAHEIX https://m.edsoo.ru/da2c70e4
pacTBopax
WctunHbIE pacTBOPHI: HACBIILIEHHBIE U

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. bubmorexa LIOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruaparst

16 CriocoObl BEIpOKECHHS KOHIIEHTPAIIH bubmuorexa [IOK
pacTBOpOB https://m.eds00.ru/328e653a
Pemenue 3amau ¢ ucnosib30BaHUEM

17 MMOHSATHH ""MaccoBas JOJIS bubnunoreka LIOK
pacTBOpEHHOTO BelecTBa", "MoJiapHas https://m.edsoo.ru/785e0ab4
KOHIIeHTpauus"

18 Knaccudukanus u HoMeHKIaTypa bubnunoreka LIOK
HEOPraHWYeCKUX BEIIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3anus 1 00001IeHHE 3HAHUH bubnuoreka [{OK
0 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbHas paboTa mo Temam
"Crpoenue atoma. Ilepnoanuecknii

20 3aKkoH U [leproguyeckas cucrema bu6nmorexa LIOK
XUMHYECKUX 3eMeHTOB JI. U. https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BeliecTna.
MHoroob6pasue BemiecTs"
Knaccudukanus XuMHUECKUX peakiiui
B HEOPTaHUYECKOW U OPraHUYECKON

91 XUMUHU. 3aKOH COXPAHEHUS MACCHI bubmmoreka [JOK

BEILIECTB; 3aKOH COXPAHEHHUS U
MIPEBPALLCHNS SHEPTUU TIPH
XUMUYECKUX PEAKLUAX

https://m.edso0.ru/6335cdd2
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TemnoBbie 3P HEKTH XUMUYECKUX

22 eakuuil. Tepmoxumuueckue bubmorexa LIOK
PeaKitn. 1ep https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brrurcnenus o ypaBHEHUSM

23 XUMHUYECKUX PEAKIIUN U buGnuorexa [IOK

P https://m.eds00.ru/87b13954
TEPMOXUMHUYECKUM YPABHCHHSIM
CKOpOCTh XMMHUYECKOU peakinu, e
24 3aBUCHMOCTH OT PAa3JIMYHBIX (PAKTOPOB.
Karanms u xkaranuzaropsl

25 ['oMoreHHbIe U TeTEPOreHHBIEC PEAKIIUU
[IpakTuueckas padbora Ne 1 mo teme

26 "BiusiHue pa3nuvHbIX (PaKTOPOB Ha bubmorexa LIOK

P . P " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUYECKOW PeaKIuu

97 OOpaTumbie U HEOOPATUMEBIC PEAKIIUH. bubnnoreka [JOK
XHAMHYECKOE PAaBHOBECHE https://m.eds00.ru/30952f9b
ITpakTruyeckas padora Ne 2 o Teme

28 "BausiHue pa3nuyHbIX (GaKTOpPOB Ha bubmmorexa LIOK

P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHHE XUMUYECKOTO paBHOBECHS
DNeKTpOTUTHYECKAst TCCOIHAIIHSI.
29 CunpHbIe U clla0dble AIEKTPOIUTHI brbmmorexa LIOK
p ' https://m.edsoo.ru/5f766bdf
Crenenp Auccouuaiu
Honnoe mpousseneHne Boasl. Cpena
30 BOJHBIX Ell)CTBO oB. Bono OHHLII;I bubnmorexa LOK
A P POB. DOAOP https://m.edso0.ru/3966ca89
nokasarens (pH) pactBopa
I'maponu3 comeit. Peakmum,
31 1} gfeKa}o ue B aCTB(I)I ax bubmmorexa LIOK
P B P P https://m.edsoo.ru/09d5adbd
AJIEKTPOJIUTOB
32 [IpakTruyeckas padora Ne 3 o Teme bubmuoteka [IOK
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"XUMHUECKHE PEAKIIUU B PACTBOPAX

https://m.edsoo.ru/2e3daeb0

3JIEKTPOJIUTOB"
OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC
33 eaKuu. BaxxHeulme OKHCITUTENN U bubmmorexa LIOK
PRI, https://m.eds00.ru/56226060
BOCCTAaHOBUTEIH
34 Mertoa 371eKTpOHHOTO (3JIEKTOHHO- bubnmnoreka HOK
HOHHOTO) OanaHca https://m.edso0.ru/fb691387
35 DIEKTPOJIN3 PACTBOPOB U PACILIABOB bubmmoreka [JOK
BELICCTB https://m.edso00.ru/93fb97d2
36 Pemenwuie 3a1a4 pa3muIHBIX TUIIOB bubmmorexa [IOK
At p https://m.edsoo.ru/5a859d16
37 Pemenue 3amay pa3nMvHBIX THIIOB bubmmorexa [IOK
atp https://m.edsoo.ru/5afa265d
38 Cucremaru3anus 1 0000IICHUE 3HAHUH bubnnorexa [JOK
110 TeMe " XHUMHUUYECKHE PEAKIUH" https://m.edso0o.ru/c161eb85
39 KonTponbHas pabota no teme bubmuoteka [IOK
"Xumunyeckue peakuuu" https://m.edsoo.ru/a8a0a930
[Tono)keHre HEMETAIIIOB B
[leproanueckoit cucreMe XUMHUECKUX
40 anemenToB JI. . MenaeneeBa u bubmorexa HOK
o g https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOEHHUS UX aTOMOB.
®u3nYeCKre CBOMCTBA HEMETAIIIIOB
AnnoTponusi HEMeTauIoB (Ha IpuMepe
41 KHCJI0POAa, cepsl, pocdopa u bubmmorexa LIOK
pOAa, CEpHl, P https://m.edsoo.ru/ef92c91c
yriiepoia)
42 Bopopona: nony4yenue, pusndeckue u bu6muoreka [JOK
XUMUYECKHE cBOMCTBA. ['mapunbl https://m.edsoo.ru/0aa8f613
43 ["asioreHsl: HAXOXKJIEHUE B PUPOJIE, bubnuotexa [JOK
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CTIOCOOBI OTYYEHHUs, PU3NIECKUE U
XUMHYECKHUE CBOICTBA

https://m.edsoo.ru/4e223795

lManorenoBonopoasl. Baxnenmue

bu6nmorexa [IOK

44
KHCTIOPONICOACPATINE COCAHTEHIT https://m.eds00.ru/6b3255¢6
raJOreHOB
JlaGopaTopHble U MPOMBIIIJICHHbIE
CIOCOOBI MOJTYYCHHUSI TaJIOTEHOB. bubnmnoreka HOK
45
[IpuMeHeHne rajnoreHoB U ux https://m.edsoo.ru/6971aca4
COCIMHEHU I
[IpakTuueckas paborta Ne 4. Pemenue
46 SKCIIEPUMEHTAIbHBIX 3a7a4 10 TeMe bubmmorexa [JOK
" P | A https://m.edso0.ru/8b26fecd
lManorenst
Kucnopon: naboparopHusie u
47 IIPOMBIIIICHHBIE CIIOCOOBI MOTyYSHHUS, bu6mmoteka [JOK
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA. https://m.edsoo.ru/c8abc36a
O30H. [IpuMeHeHne Kuciopoia 1 030Ha
bu6mmoreka IIOK
48 O
HOHRT M EPORCIH https://m.eds00.ru/5c8816a0
49 Peurenue 3amay pa3nuyHbIX TUIIOB bubmmorexa [TOK
AP https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOJeHUE B IPUPO/IE,
50 CH(I))CO6BI HOJ‘IH eHUS (g)miticxue u bubmmorexa LIOK
i L https://m.edsoo.ru/46afael6
XMMUYECKHE CBOWCTBA
but6mmorexa [IOK
51 C
CPOBOAIOPOZL, CYbHHALI https://m.edso0.ru/7¢875999
Kucnoponcoaep:xaiue coequHEHNS
POACOACPAtATIIE Cocl 5 Bu6nnotexa [IOK
52 cepbl. OCOOEHHOCTH CBOUCTB CEPHOI

KHCJIOTHI

https://m.edso0.ru/8cfa2548
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[TpakTuyeckas padora Ne 5. Pemenue

53 AKCIICPUMEHTAIIBHBIX 33724 110 TEME bubmmorexa [JOK

" P . f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coenMHEHUsI
A30T: HaXOXJACHUE B IPUPOJIC,

54 CHOCOOBI TOMy4YeHUS, PU3NIESCKUE U bubmmoreka [JOK
XHMUYCCKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPUJIBI
Kucnopoaconep:xamme coeiuHeHUS

55 azoTa %i)GeZ:HfOCTI;II CBoﬁch a30THOU bubmmorexa [JOK

' https://m.edsoo.ru/e2965afe
KHCIIOTHI

56 [Ipumenenue a3oTa U €ro COCIMHEHUN. bubnnorexa [JOK
A30THBIE yI0OpEeHUS https://m.edsoo.ru/129f5059
dochop: HaXOKIACHHE B IPUPOJIE,

57 CHOcoObI MOTy4YeHUs, PU3NYECKUE U bubnunoreka LIOK
XUMHUYecKue cBoiicTBa. Docuabl u https://m.edsoo.ru/9a6b43ec
dochun
Oxcunsl docdopa,

58 (pOC(bJ(I) c((l)) eq)xcz ue kucaotel. Comu bubmorexa LOK

p Iv[ prrat ’ https://m.edso00.ru/c7a2d429
bocopHOIi KUCTOTHI

59 [Ipumenenue docdopa u ero bubmuoteka [IOK
coenunennii. Dochopusie ynoopeHus https://m.edso0.ru/a218070a
ITpakTuyeckas pabora Ne 6. Pemenue

60 AKCIIEPUMEHTATBHBIX 33724 110 TeMe bubmmorexa [IOK

P A https://m.eds00.ru/8175ac3f
"A30T 1 gochop u ux coenuHeHus"
Yrinepos: HaxokIeHUE B PUPOJIE,
61 aJUIOTPOMHbBIE MO (DUKALINY; bu6muoreka [JOK

(pI/ISI/ILICCKI/IC U XUMHWYCCKHEC CBOﬁCTBa,
MMPUMCHCHUC

https://m.edso0.ru/1eb19f9e
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Oxcup yrinepona(ll), oxcun

62 nepona(lV), yronpHas kucinora u eé bubmmorexa [JOK
YIIEpOA - YT https://m.edsoo.ru/dba58adf
coJn

63 Pemenue 3ama4 pa3IMyHbIX TUIIOB bubmotexa [IOK

Aatp https://m.eds00.ru/6029b609
Kpemunii: HaxoXAeHNE B IPUPOJIE,
64 leOCOGBI MOJyYEeHUS qmsnzefxne u bubmorexa [IOK
YACHIT, https://m.eds00.ru/143558ab
XUMUYECKHE CBOMCTBA

65 Oxkcua kpemuusi(1V), kpemauenas bubanorexa [JOK
KHCJI0Ta, CUITNKATHI https://m.edso0.ru/3170e7b1
[IpuMeHeHne KpEeMHHS U €T0 bubmmoreka [JOK

66 coenuHeHuil. CTeKJ10, €ro noiayyeHue, https://m.edsoo.ru/393cdac0
BUJIBI CTEKJIa https://m.edsoo.ru/5823cefb

67 Pemenue 3aga4 pa3IuyHbIX TUIIOB bubmorexa [JOK

A& https://m.eds00.ru/b624f801

68 Cuctemaru3zanus 1 00001IeHNe 3HAaHUI bubmmnoreka HOK
mo teme "Hemeramnsr" https://m.edsoo.ru/6e864db5

69 KonTponbHas pabota no teme bubmmnoreka HOK
"Hemeramsr" https://m.edso0.ru/d0484c76

70 AHanu3 pe3ynbTaToB KOHTPOJIbHOMN bubmuoreka [IOK
paboThI, KOPPEKITUS OMINOOK https://m.edsoo.ru/2b7e9510
[TonoxeHre MeTaIoB B
[Teproandeckoit cucTeMe XUMHUECKUX

71 31eMeHTOB. OCOOCHHOCTH CTPOCHHUS bubmmorexa [JOK

) P https://m.eds00.ru/9839c16¢c
AIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
79 Oo6ume puznyeckue CBOWCTBA bu6muoreka [JOK

MCETAJIJIOB. HpI/IMCHCHI/Ie METAaJlJIOB B

https://m.edsoo.ru/51dac9d3
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OBITY M TEXHUKE

73 CnnaBel MetaiuioB. Kopposust bubnmnoreka HOK
METaJUIOB https://m.edsoo.ru/42b872e3

74 Pemenue 3amay pa3aMvHBIX THIIOB bubmmorexa [IOK

https://m.edsoo.ru/e3de37b6

DJIEKTPOXUMHUYECKUH Psil HANTPSYKEHUI

75 MeTauioB. O01IMe CrOCOOBI MOTyYeHUS Bubmaorexa ITOK

https://m.edsoo.ru/94eb377a

METaJIJIOB
O6mas xapakrepucTuka metamioB |A-
rpynmnsl [lepuoanueckoil cucteMsl

76 XUMHUUYECKHUX ArieMeHTOoB. HaTtpuii u bubnuoreka [{OK
Kaluii: mony4yeHue, pusndeckue u https://m.edsoo.ru/e12c26b3
XUMHUYECKHUE CBOWCTBA, IPUMEHECHHE
MPOCTHIX BEIIECTB U UX COSAMHEHUN
Oomas xapaktepuctuka Metayuion |1A-
rpynisl [leppoaudyeckoi cucTemsl

77 XUMHYECKUX 3JIEMEHTOB. Maruuii u bubnuoreka [{OK
KaJIbLUI: TIOJy4YeHue, pusndeckue u https://m.edsoo.ru/7c3e49c0
XUMUYECKHUE CBOWCTBA, IPUMEHECHHE
MPOCTHIX BEIIECTB M UX COEAMHEHUN

78 JKEcTKOCTh BOMBI U CIIOCOOBI €€ bubnmorexa LIOK
yCTpaHEHHUS https://m.edsoo.ru/c74bfae9

79 AnroMuHU: ony4yeHue, Gusndeckue u bu6muoreka [JOK
XUMUYECKHUE CBONCTBA, IPUMEHEHUE https://m.edsoo.ru/0e79b266
AMpoTepHbIe CBOMCTBA OKCHIA U

80 THAPOKCH/IA aTIOMHUHHS, bubnunorexa LIOK

TUAPOKCOKOMILUIEKCHI aTFOMHUHMS, HX
IIPUMEHEHHE

https://m.edsoo.ru/5d12d318



https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
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81

Pemenue 3aaa4 pa3jInuYHbIX TUIIOB

[IpakTrueckas padota Ne 7. Permenue

bu6nmorexa [IOK

82 SKCIIEPUMEHTAIBHBIX 3324 110 TEME
" P 8 \ https://m.edso00.ru/27a4af43
MerTaJibl TJIaBHBIX TTOATPYIIT
OO6m1as XxapakTeprucTHKa METAJIJIOB
83 mo6ouHbIX oArpym (b-rpyrm) bubmuorexa [IOK
[Tepuonuueckoit CHCTEMbI XUMUYECKHUX https://m.edso0.ru/610d7431
DJIEMEHTOB
dusnueckue U XUMHUYECKHE CBOMCTBA
84 XpoMa ¥ €ero COEAUHEHUN, UX buGnuorexa [IOK
p ’ https://m.edso00.ru/9911bef3
MIPUMCHCHHE
Baxwuelime coelMHEHN Maprasiia.
85 IIepmanranar xKauus, ero bubmorexa HOK
P 9 https://m.eds00.ru/039d69c8
OKHUCIIUTEILHBIE CBOMCTBA
dusnueckue U XUMUYECKHUE CBOMCTBA
86 JKelle3a U ero coequHeHni. [lomydenme bubmorexa LOK
A ) v https://m.eds00.ru/1b7f8741
Y IPUMEHEHUE CIUIAaBOB JKelie3a
dusnueckne 1 XUMUYECKHE CBOMCTBA
87 MEIN U €€ COeUHEHNI, X bubnmorexa [JOK
a a ’ https://m.edso00.ru/2bc0f954
MIPUMCHCHUE
dusnueckne 1 XUMUYECKHE CBOMCTBA
88 IIMHKA ¥ €r0 COSANHEHUH, UX bubnunorexa LIOK
IIpUMEHEHUE. | UIPOKCOKOMIIIEKCHI https://m.edsoo.ru/b1f2beal
IIUHKA
ITpakTuyeckas pabora Ne 8. Pemenue
but6mmorekxa [IOK
89 9KCIIEPUMEHTATBHBIX 33724 10 TeMe
" " https://m.edsoo.ru/a6e352ea
MerTaibl TOOOYHBIX TOATPYTIIT
90 Pemenue 3amau pa3nuvHBIX TUIIOB bubnuotexa [JOK



https://m.edsoo.ru/27a4af43
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O0001IeHYE ¥ cCUCTEMATU3 AU

https://m.edsoo.ru/a8b83d83

91 M3Y4YEHHOI0 MaTepuaia 1o TeMe bubmorexa LIOK
HEYHCHHOTO MATep https://m.eds00.ru/e91fe975
Merannbl
92 KonrponsHas pabora o reme bubnuoreka [JOK
"Meramsr" https://m.edso00.ru/83f63ea3
93 AHanu3 pe3yabTaToB KOHTPOJIbHON bubnmnoreka HOK
paboThI, KOPPEKITUS OIMNOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B obecrieueHUN
94 YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA. Bbu6motreka [JOK
[lonsiTHe 0 HAyYHBIX METOAAX https://m.edso0.ru/080fel1f0
UCCIIEIOBaHMS BEILIECTB
HayuHble MpUHITUIIBI OpTaHU3AIAH
05 XUMHUYECKOTO MPOU3BO/ICTBA. bubmmoreka [JOK
[TpombliIIEHHBIE CITOCOOBI MOTYUEHHS https://m.edsoo.ru/2e45a44f
BKHEHIIINX BEIIECTB
XHUMUYECKOE 3arpsi3HEHUE
96 OKpY>KaroIien Cpebl H ero brbmmorexa LIOK
26 P https://m.eds00.ru/9f11bf51
MOCJIE/ICTBHS
97 XuMUs ¥ 370pOBbE YEIIOBEKA. bubmuoreka [IOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
08 Xumus nuny. Poias xumun B bubmuoreka [{OK
o0ecreyeHny MHUILEeBO Oe30MacCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue n mapdromepHbie bubnuotexa [JOK
cpeactsa. beitoBas xumus https://m.edsoo.ru/da42d5a9
X¥MHS B CTPOUTENBCTBE. BaskHenmme
bu6nunorexa LIOK
100 CTPOUTENBHBIE U KOHCTPYKITHOHHBIE

MaTepHuabl

https://m.eds00.ru/61e69003
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XUMHS B CEJILCKOM XO3SMCTBE.

101 0 1 bubnunoreka LIOK
PTAHITHACCICHE H MUHCPATIbHBIC https://m.eds00.ru/fd39587d
ynoOpeHus
102 Cucremaru3anus U 0000IICHUE 3HAHUM 1 bubmuorexa [IOK
10 TEME https://m.edso0.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMpPoBePSIEMOro
TpedoBaHus

1

11

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BJ'IaI[eHI/Ie CHCTEMOM XMMHYECKHX 3HaHHfI, KOTOpas BKIKOYACT:

OCHOBOIIOJIATAIOIIUe TOHATHSA (XMMHUYECKHH 3JIEMEHT, aTOM, M30TOIIBI,
ANIEKTPOHHAs 000JI0YKa aTOMa, S-, p-, 0-3EKTPOHHBIC OPOHUTAIIH ATOMOB,
OCHOBHOE€ M BO30YXAEHHOE COCTOSHHE aTOMa, HOH, MOJEKYIa,
BAJICHTHOCTb, AIIEKTPOOTPUIIATEILHOCTD, CTETIEHb OKHCIICHHS,
XMMHUYECKast CBs3b (OG- M T-CBSI3b, KpAaTHBIC CBS3M), THOPHIM3ALUS
aTOMHBIX oOpOuTaneil, KpHCTaIIMYecKas pemeéTrKa, MOJb, MOJISIpHAsS
Macca, MOJSpHBIA 00BEM, MOJNSpHAs KOHIIEHTPALUS, PaCTBOPHI
(MCTHHHBIE, NUCIIEPCHBIC CHCTEMbI), KPHCTAJUIOTUAPATHI, YIIIEPOIHBIN
cKener, ()yHKIMOHAIbHAs TpYIIa, paJuKal, W30MEpPbl, CTPYKTypHas
¢dopmyna,  uzoMepus  (CTpyKTypHas,  TreoMeTpuyeckas  (Luc-,
TPaHCU30MEpPHsI), TOMOJIOTHUECKUH psill, TOMOJIOTH, YTJICBOIOPOIHI,
KHUCJIOPOA- M a30TCOoJIepXKalllie COEAMHEHUsS, OMOJIOTHYECKH aKTHBHbBIE
BellecTBa (YriaeBOAbl, JKUPBI, OCIKHN), MOHOMED, TOJIUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHUS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHNYECKUX peaKHI/Iﬁ (OKI/ICHI/ITCHBHO-BOCCTaHOBI/ITeJ'II)HI)Ie, OK30- H
SH/IOTEPMHUYECKHE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'eTepPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, HJIEKTPOJIUTHI, HEITEKTPOIMTHI,
AIIEKTPOIUTUYECKAsT JUCCOIMAINS, CTENIEHb JUCCOLUAINH, OKUCIUTEb,
BOCCTAHOBHTENIb,  DJEKTPOJIU3, CKOPOCTh XUMHUYECKOW PEaKInH|,

XHUMHUYCCKOC paBHOBCCI/IC)

1.2

TEOPUH U 3aKOHBI (TEOPUS XHMHYECKOTO CTPOCHHUS OpPTraHUYECKUX
BemiectB A.M. BytnepoBa, Teopus >IEKTPOTUTHUECKON TUCCOLMAIUH,
[lepuoanueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW S3BIK XWMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JIeKAIUEe B OCHOBE MOHUMAHMS MPUYMHHOCTH U CHCTEMHOCTH
XUMHYECKUX SBJIEHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAIMOJIEKYJISIPHOM YPOBHSIX

1.3

NpCaACTaBICHUA (6] MEXaHU3Max XUMHNYCCKHUX peaKHHﬁ,

TEPMOANHAMHUYCCKUX u KHHETHYCCKHX 3aKOHOMEPHOCTAX nux




MMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTCMAX

14

(aKTOJIOTMUECKUE CBEJEHHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU H
0€30MaCHOM  HCIIOJIb30BAaHUHM  B@KHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHYECKOW JESTEIBHOCTH

YECJI0BCKa

1.5

2.1

o0Iye HaydHbIC NMPHHIMIBI XMMHUYECKOTO TPOU3BOJICTBA (HA MpHUMeEpe
NPOM3BOACTBA CEPHOW KHCIOTHI, aMMHaKa, METaHOJa, IepepadOTKU
HedTH)

CchopMupoOBaHHOCTh YMEHUH BBISBIIATH:

XapPaKTCPHBIC TIPU3HAKK W  B3aUMOCBA3b  HM3YUCHHBIX HOHHTI/Iﬁ,
NPUMCHATL COOTBCTCTBYIOIIMC IIOHATHA IIPpHU OIIMCAHUMKW CTPOCHHUA U

CBOMCTB HEOPraHUYECKNX U OPTaHUYECKUX BELIECTB U UX MPEBpPALICHUI

2.2

3.1

B3aHMOCBS3b XHMHUYCCKHUX 3HAHUN C MOHATHUSIMH H npeacCTaBJICHUAMU
APpyrux MnmpeaMeToB IJid 0oJsiee OCO3HAHHOIO MOHMMAHHSA U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPaA
Cq)OpMI/IpOBaHHOCTL YMCHUS UCIIOJIb30BAaTh!:

HaMMCHOBaHUA XHMHYCCKHX COC,Z[I/IHGHI/II‘;I MCKAYHAPOAHOI'0O COrO3a
TeopeTqucxoﬁ u HpHKJ’I&I{HOﬁ XMMHUU W TpPHUBUAJIBHBIC HAa3BaHHA
BCIICCTB, OTHOCAIIUXCA K H3YUYCHHBIM KjacCaM OpPraHu4Y€CKUX U

HCEOPTraHNYCCKUX COE€IUHEHUI

3.2

4.1

4.2

4.3

XUMHYECKYI0 CHMBOJIMKY JJIsi COCTaBJIeHUS (DOpMYJ HEOpPraHMYECKUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIeTHBIX) (JOPMYJI OPraHUYECKUX BEIIECTB
ChopMupoBaHHOCTh YMEHUS KIaCCUPUIIMPOBATE!

HCOPraHNMYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAHHA H

KPUTEpUU [T KITacCU(PUKAIIMK N3yJaeMbIX XMMUYECKUX OOBbEKTOB

OPraHnv4CCKUC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHA U

KpUTEPHUH JUTS KIacCU(DUKAINU U3yIaeMbIX XUMUIECKUX 0OBEKTOB
M0 Pa3IUYHBIM TpPU3HAKaM (YUCIY U COCTaBY PEArUPYIOIIMX BEIIECTB,
TErIoBOMY  3(PEKTy peakiu, W3MEHEHHIO CTeNeHEeW OKHCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€aknuuu, y4aCTUro KaTanﬂsaTopa)

ChopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPHU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YKIEHHOM COCTOSSHHHM) W HOHOB
XUMUYECKUX 37eMeHTOB 1 — 4 nepuonaos llepuoanueckoit cucrems J.H.
MeHpeneeBa 1 UX BaJCHTHBIC BO3MOKHOCTH, MCTIONB3Ys MOHATHUSA S-, p-,

d-31eKTpOHHbBIC OPOUTAITH, SHEPTETUICCKUE YPOBHU




ChopMupoBaHHOCTH yMEHUSI OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHMS
CBOWCTB XMMHYECKHUX DJIEMEHTOB M O0Opa3yeMbIX MMHU COCITUHEHUH IO

MepuojiaM U rpymmnam

ChopMUpOBaHHOCTE YMEHHSI COCTABJISITH YPABHCHHSI XUMHUYECKHX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLUN MOCPEICTBOM COCTABIICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; IOJHBIE M COKpAIIEHHbBIE
ypaBHEHHUS peakuii HOHHOTO 0OMeHa, YYUTHIBAs YCIOBHUS, IPH KOTOPBIX
9TH PEaKIUU UAYT J0 KOHIIA

peakuuii THUAPONIU3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMUpOBaHHOCTH YMEHUS TIOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX MHpHUMEpax XapaKTCp 3aBUCUMOCTH peaKHHOHHOﬁ
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHPIIZ OT KpaTHOCTU W THIIA
KOBaJICHTHOU CBS3H (G' n TE'CB?BI/I), B3aMMHOTI'O BJIMAHUS aTOMOB W I'PYIIIT
4TOMOB B MOJICKYJIAX, a TAKKE OT 0COOEHHOCTEH pealin3anun Pa3JInIHbIX

MEXaHU3MOB NPOTEKAHUS PEaKIUI

XapaKTCPHBIC XHWMHUUYCCKHEC CBOMCTBaA BCIICCTB COOTBETCTBYIOUIMMU

JKCIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmupoBaHHOCTh YMEHHUSI XapaKTEpHU30BaTh COCTAaB M BaKHEHIINe
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K OINPEACIEHHBIM KjaccaM H
rpymnmnamM CoeIuHeHUH (IIPOCThIe BEIECTBA, OKCUIIbI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/IbI, TPOCThIE FPUPHI, CHUPTHI, (HEHOIIBI, alIbIAECTH/IbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJOXHBIE 3(QUPHI, KHUPBIL, YIJIEBOJbI, AMHHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCT yMEHHS TPOBOJIUTH PACUETHI MO XUMHUYECKUM
dbopmynaM W ypaBHEHHSIM XHMHYECKHUX PEAKIMH C HCIOJIb30BAHHEM
(bU3NYEeCKUX BEITHYUH:

Macchl (00bEMa, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKIUH, €CIU OJHO
13 UCXOJHBIX BEIIECTB JJAHO B BHJIE PACTBOPA C ONPEAEIEHHON MacCOBOM
J0JIel pacCTBOPEHHOTO BEILIECTBA WM AAHO B U30BITKE (MMEET MPUMECH )

MaccoBOW MJIM 00BbEMHOM 10U, BBIXO/1a MPOAYKTa PEAKIIMH

TETI0BOTO 3 (deKTa peakiui

10.4

00BEMHEBIX OTHOIICHUI Ta30B

10.5

10 HaXOKJCHUIO XUMUYECKON (pOopMyIIbl BeliecTBa




11

12

Bnanenue cucteMol 3HaHHM O METOJAX HAy4YHOTO IO3HAHHUS SIBJIECHUU
MPUPOBI, UCIIOIB3YEMbBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTh
STU 3HAHUS TMPU SKCIEPUMEHTAIBLHOM MCCIIEAOBAaHUMU BEUIECTB W JUIS
OOBSCHEHUSI XHUMHUYCCKHUX SIBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJIE,

HpaKTquCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGHHQBHOﬁ KHU3HHU

CchopMHpPOBaHHOCTE YMEHHUS NPUMEHATh (MCIONb30BaTh) 3HAHUA O
COCTaB€ W CBOMCTBAaX BELIECTB Ul JKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IPOTEKAHUS XUMHUYECKUX
peakuMii M IPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CHCTEMHbIE XUMMYECKHE 3HAHUS U1 OOBSCHEHUS U NPOrHO3UPOBAHUS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOIY; JJs IPUHATUS

IPaMOTHBIX pEIIEHUH Po0JIeM B CUTYalUsX, CBSI3aHHBIX C XUMUEH

13

ChopMHUpOBAaHHOCTh YMEHHS IUIAHUPOBATH U TMPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyYeHHE W H3YYCHUE CBOWCTB HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU  YIJICBOIOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIMUX OPTaHUYCCKUX BEIIECTB,
penieHue OKCIIEPUMEHTAIBHBIX 3334 o pacro3HaBaHUIO
HEOPraHUYECKUX M OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHoro  oOpamieHuss C  BemlecTBaMH M J1a0OpaTOPHBIM
obopynoBanueM; GOpMYIUPOBATH IIEJIM HCCIICIOBAHNUS, TIPEICTABIATH B
pasnuuHON (opMe pe3ynbTaThl AKCICPUMEHTA, AaHAJTU3UPOBATH U

OLCHUBATHb UX NOCTOBECPHOCTH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€IE€HANPABICHHBIM MOMCK
XMMHUYECKON MH(OpMAIMU B pa3IMYHbIX HICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOM MHpOpMaIMH, ceTh IHTepHET n
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ U MCIIOJIb30BaTh B COOTBETCTBUU C IOCTABICHHOMN

yueOHOI 3aaueit

ChopMupoBaHHOCT  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH |
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA JKOJOTHYECKOW O€30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN JEATEIHLHOCTH YEIIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JEWUCTBUSL HA  JKUBbIE  OPraHU3MBbI
ONPEIEIEHHBIX BEIIECTB, INOHMMAs CMBICI IOKa3aresisl NpeaebHON
JOMYCTUMOW ~ KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIEHUS U IPEAOTBPAILLECHUS UX BPEAHOTO BO3JICUCTBHUS Ha OPTaHU3M

YCJIOBCKaA




HEPEYEHbDb DJIEMEHTOB COAEPKAHUSA, TIPOBEPAEMbBIX HA
EI'D 1O XUMHUHU

Kon

11

1.2

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

TeOpeTI/I‘ICCKI/Ie OCHOBBI XMMHH

Crpoenue BemiectBa. CoBpeMeHHasi MOJIeNIb CTPOCHUs aroma. Pacnipenenenue
AJIGKTPOHOB IO 3HEPreTHyYeckhuM ypoBHiIM. Kiaccudukanms XUMHUYECKHX
a5eMeHTOB. OCOOEHHOCTH CTPOEHHSI SHEPTeTUYECKUX YPOBHEH aTOMOB (S-, p-,
d-anemenToB). OCHOBHOE U BO30YKIAEHHOE COCTOSHHS aTOMOB. DIICKTPOHHASI

KOH(i)I/II‘ypaLII/If{ aroMma. BaneHTHEbIe QJICKTPOHBI

Ilepuonuueckass cucrema xumudeckux osnemeHTtoB .M. MeHnneneesa.
®usnueckuit cmbica [lepuonnueckoro 3akona JI.M. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH H3MEHEHUSI CBOWCTB JJIEMEHTOB WU HX COEAUHEHHN 10
MepuojiaM M TpynmnaMm. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOMCTB IPOCTHIX

BCHICCTB, BOAOPOAHBIX COG,Z[I/IHCHPlﬁ, BBICIINX OKCHUIAOB U THAPOKCHUIOB

1.3

1.4

BaneHTHOCTb. 9J'ICKTpOOTpI/II_[aTeJ'II>HOCTB. CreneHb OKHCIICHUSA

Buner xumuueckoil cBA3M  (KOBaJIeHTHAsi, HWOHHAsA, MeTaJUIMYecKas,
BOAOpPOJHAs) U MeXaHu3Mbl €€ oOpasoBanus. MexXMOJIEKYyIsIpHbIC
B3auMoJieiicTBUs. BeliecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS.
Tunsl KpUCTAIUIMUECKUX PEHIETOK. 3aBUCMMOCTh CBOMCTBA BELECTB OT TUIA

KPUCTAIUTMYECKON PEIIETKH

1.5

1.6
1.7

1.8

1.9

Xumuueckass — peakmus.  Kiaccudukanumss  XMMHYECKUX — peakiuil B

HEOPraHUYECKON ¥ OPraHM4eCKON XUMHH. 3aKOH COXPAHEHMsI MacChl BELLIECTB
CKOpOCTb peakiuu, €€ 3aBUCUMOCTb OT pa3IUNYHbIX (PaKTOPOB
TennoBbie 3¢ deKTh XMMUYECKUX peakiuil. TepMoXxuMHUyeckre ypaBHEeHUS

O6paTI/IMI>IC pCaKknuu. XHUMHUYECKOE paBHOBECHC. (DaKTOpLI, BIMAKOIIKMEC Ha

COCTOsIHME XUMHUecKoro paBHoBecus. [Ipuanun Jle [larense
Onexrponutuyeckas auccouuanys. CHibHbIE U cnadble 1eKTpoiauThl. Cpeaa
BOJHBIX PAcTBOPOB BEILIECTB: KuCas, HeHTpaiabHas, mienodHasd. CreneHb

nucconuanuu. Peakimn noHHOTO 0OMEHa

1.10

I'maponus coneit. MonHOe mpou3BeaeHUE BOAbL. BOAOpOIHBIN TMOKa3aTesb

(pH) pacTBOpa

1.11

1.12

CrocoObl  BbIpaXEHMSI  KOHIIEHTpAllMM  pacTBOPOB:  MaccoBas  JOJs
pacTBOPEHHOIO BEIIECTBA, MOJIApHAs KOHLEHTpauus. HachlieHHble H

HCHACBIIICHHBIC paCTBOPLI, paCTBOPHUMOCTD. KpI/ICTaJ'I.HOF HUApPAaThL

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIE pCaKkuu. HOBGI[GHI/IG BCIICCTB B Cpc€aax

C pa3HbIM 3HadeHreM PH. MeTobl 31eKTpoHHOTO OanaHca




1.13

DJIEKTPOJIU3 PACTBOPOB M PACILIABOB COJICH

OCHOBBI HEOPTraHUYECKON XUMUHU

2.1

2.2

2.3

Knaccudukanus HEOPraHUYECKUX COETMHEHUI. Homenknarypa

HCOPraHN4YCCKUX BCIICCTB

XHWMHYECKHE CBOMCTBA BAXKHEHIIMX METAUIOB (HATPUM, Kajaui, KaJbIUH,
MarHui, aJlOMUHHMA, [IMHK, XpOM, XKeJIe30, Mellb) U UX coeauHeHui. OO0mue

CIIOCOOBI MOJTYYEHHSI METAJIOB
XUMHUYECKHE CBOMCTBAa BAXKHEHINIMX HEMETAJIOB (rajoreHOB, CEphl, a30Ta,
dochopa, yraepoma W KpeMHHS) W HMX COCOUHEHHH  (OKCHJIOB,

KHCIIOPOJICO/IEPKALUX KUCIIOT, BOAOPOJHBIX COSAMHEHNI )

2.4

I'enetmueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, NIPUHAAJICIKAIINUX K

Pa3JIMIHBIM KiIaCCaM

2.5

#H#Par##H##  nentudukanms HeopraHmyecknx coeanHeHmni. KauectseHHbie

PCaKIMy Ha HCOPraHNYCCKUC BCIICCTBA U NOHBI

3.1

3.2

3.3

OCHOBBI OPraHUYECKOU XUMUHU

OcCHOBHbBIE TOJIOKEHHSI TEOPUU XUMHUYECKOTO CTPOCHHSI OpPraHHYECKHX
coenuHennii  A.M. byrtiepoBa. VYTriepoIHBIH CKEJIET OPraHUYeCcKOu
MoJIeKybl. KpaTHOCTh XMMHUYECKOW CBS3HM. S- W P-CcBs3H. SP3-, SP2-, Sp-
rudbpuM3am opouTaseil aToMoB yriiepoja. 3aBUCUMOCTh CBOMCTB BEILIECTB
OT XUMHYECKOro CTpoeHHs MoJekyn. ['omonoru. ['omonormyeckuid psia.
N3omepus u uzomepsol

[TonsTne o QynkuuoHanbHOM rpymme. OpueHTanuoOHHBIE 3G (EKTHI
3aMECTUTENIEN

[IpencraBienne o KiaccHUpUKAIMU OpraHUYECKUX BemiecTB. HomeHknarypa
OPTraHWYECKUX COEIUHEHUU (CHCTeMaTHdeckas)) W TPUBUAJbHBIC Ha3BaHUS

BOXHEUIIMX MPEIACTABUTENEH KIIACCOB OPraHUYECKUX BEILIECTB

3.4

CBoOoHOpaUKAIBHBIH W HOHHBIM MeXaHW3Mbl peakuuu. [loHsiTHE O

Hykieoguie u anekrpoduie. [Ipasuno MapkoBuukosa. [Ipasuio 3aiiena

3.5

AJIKaHBI. XUMUYECKue CBOICTBA AJIKAaHOB: raJOreHUPOBAHHE,
JNETUAPUPOBAHUE, TEPMHUYECKOE pa3JI0KEHUE, KPEKHUHI, H30Mepu3anus,
roperue. Ilomyuenue ankanoB. [luknmoankanel. Chnenuduka CBONCTB
[IHMKJIOAJIKAHOB C MaJlbiM pa3MepoM NUKiIa. Peakuuu npHCOeNVHEHUs H

PaauKaJIbHOI'O 3aMCIICHU A

3.6

ATIKEHBI. XVAMHYECKUE CBOMCTBA: peakuuu NIPUCOEINHEHUSA
(raoreHupoBaHue, TUAPUPOBAHUE, THUIPOTATIOTEHUPOBAHUE, THUIpaTalus),
TOpEHUs, OKUCIIEHUS U nosimMmepusanuu. [IpomblinieHHble U 1abopaTOpHbIE

CTIOCOOBI TIOTYYEHUS ATKEHOB




3.7

3.8

Ankanuensl. XMMUYECKHE CBOICTBA aJKaJUEHOB: pEaKLUU MPUCOEAUHEHUS
(rugpupoBaHue, TaJOTeHUPOBAHUE), TOpeHUs U noaumepusanuu. [lonydenue

AJIKaIMCHOB

AJIKUHBI. XuMuyeckue CBOIiCTBa: peakuuu IPUCOETUHEHUS
(ranoreHupoBaHue, THAPUPOBAHUE, TUIpATALUs, TUIPOraIOreHUPOBAHKUE)
KaK CII0co0 MoJIydeHHs! OJIMMEPOB M IPYTUX MOJIE3HBIX MPOAYKTOB. Peakiiuu
3aMmeleHus. ['opeHue aneTuiieHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOI'O

IIaMCHU JJIs1 CBAPKU U PE3KHU METAJLIIOB. HpI/IMeHeHI/Ie allCTHUJICHa

3.9

Apenbl. XuUMHYECKHE CBOMCTBa O€H30Jla: peaKUHH AJIEKTPOPUILHOTO
3aMeleHus, TpUCOeAUHEHUs (THAPUPOBaHUE, TajoreHupoBaHue). Peakunus
ropenus. OcoOEHHOCTH XUMHUYECKUX CBOMCTB ToJiyoJia. [lonmydyenue Genzomna.
Oco0eHHOCTH XHMHYECKHUX CBOWCTB cTHpoiia. [lommmepusamusi CTUpPOIIA.

Crioco05b1 MOJIYYCHHUA U IPUMCHCHUC aPOMATHUUYCCKUX YTIICBOJOPOAOB

3.10

3.11

3.12

3.13

3.14

Cnuptsl. [lpenenbHble OZHOATOMHBIE CHUPTHL. XUMHYECKHE CBOMCTBA:
B3aUMOJICHICTBME C HaTpUEM Kak CIOCO0 YCTAaHOBJIGHUS  HaJIM4Us
TMJIPOKCOTPYMIbI, C TaJOr€HOBOAOPOAAMU KaK  CIIOCO0  MOJTy4eHUs
pacTBOPUTENIEH, BHYTPU- M MEXMOJIEKYJIsApHas Jeruaparauus. Peaxknus
ropenus. [lomyuenue sTaHoNa: peakiusi OpOXKEHUS TIIIOKO3bI, THApATAIUs
STWIECHA. OTWIEHIVIMKOJIb W TJMLIEPUH KaK NPEACTABUTEIN IPEAEIbHBIX

MHOT'0aTOMHBIX CIITMPTOB

deHos. XMMHUYECKHE CBOMCTBA (I)GHOJ'Ia (peaKI_II/II/I C HaTpueMm, THAPpOKCUIAOM

HaTpust, Opomom). [lonyuenue penona

Anbreruasl. XUMHYECKHE CBOMCTBA  MPENCIBHBIX  aJbACTUIOB:
TUIPUPOBAaHNE; KAUECTBEHHbIE PEAKIIMN Ha KapOOHWIbHYIO TPpYIIy (peakius
«cepeOpsiHOTO  3epKanay, B3auMmojeicTeue ¢ ruapokcuaom wmeau  (11).
IlonyyeHne mpenenpHBIX aNbAETHAOB: OKHUCIEHUE CIMPTOB, THApATALUs
alleTwieHa. AIIETOH Kak IpeJcTaBUTENb KETOHOB. OCOOEHHOCTH peakluu

OKHCJICHHA all€TOHa

KapOoHoBBIE KHCIIOTBI. XUMHUUYECKHE CBOWCTBA TMPEACIBbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XMMHMUYECKHUX CBOWCTB MYypaBbHUHOMN
KkucnoThl. [lomyueHue mMpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHUE AJIKAHOB, AJIKEHOB, NEPBUYHBIX CIMUPTOB, aJbICrMA0B. Bpiciine

IpeaACIIbHBIC U HEMTPEACIIbHBIC Kap60HOBI)Ie KHCJIIOTHI

Crnoxuble >pupbl U Kupbl. CHocoObl TONYyYEHHUS CIIOXKHBIX 3(HUPOB.
Obpatumocth peakuuu sTepudukanuu. [IpumeHeHue ciaoXHbBIX 3(QUPOB B
NUIIeBod U napdromMepHol MPOMBIIUIEHHOCTH. JKHpBI KaK CII0KHbBIE dPUPbI
TJIMIEpUHA U BBICIIMX KapOOHOBBIX KHCIOT. XUMHUYECKHE CBOMCTBA YKHUPOB:
THJIPUPOBAaHUE, OKUCIIeHHE. [ Maposin3, Win OMBUICHHE, KUPOB KaK CIIOCO0

MIPOMBIIIIJIEHHOTO MOJIY4€HHUS COJIeH BBICIIUX KapOOHOBBIX KUCIOT. MbLIa Kak




COJIM BBICHIHNX Kap6OHOBBIX KHCIIOT

3.15

XUMHYECKHME CBOMCTBA TUIIOKO3bl: PEAKLUUM C Y4YaCTUEM CIUPTOBBIX U
QJIBJICTUIHOM TPYIII U MOJIOYHOKHKCIIOE Opoxenue. [Ipumenenue rirokossl, eé
3HauUeHUE B JKU3HEAEATEIbHOCTHM opraHuszma. J[lucaxapuuabl: caxaposa,
MaibTO3a. BoccTaHaBIMBaIONME W HEBOCCTAHABIMBAIOIIME AHCAXapUIBL.
IMupponus nucaxapupos. Ilonmucaxapunbl: kpaxmani, rimkoreH. CtpoeHue
MaKpOMOJIEKYJ KpaxMmaia, IJIMKOTe€Ha U LeJI0103bl. PU3nYecKue CBOMCTBA
Kpaxmajia W LeJUTIOJIO3bl. XUMHYECKHe CBOMCTBA Kpaxmania: THIIPOJIU3,
KauecTBEHHasl peaklusi C HoA0M. XHMHYECKHE CBOMCTBAa IIEJUIIOJIO3bI:
THIIPOJINA3, TONXy4eHHe 3(PUpPOB LELTon0o3bl. lloHATHE 00 MCKYyCCTBEHHBIX

BOJIOKHAX (BMCKO3a, alleTaTHBIN IIEIK)

3.16

AMUHBI. AMHHBI KaK OpPraHWYECKHE OCHOBAHMS: PEAKIHH C BOJOM,
KHCJIOTaMH, PEaKIus ropeHus. AHWIMH KaK MPEACTaBUTEh apOMaTHUSCKUX
aMHMHOB. XHMMHUYECKHE CBOICTBA aHWJIMHA: B3aUMOJEHCTBHE C KHUCIOTaMHU,
OpOMHOI BOJIOW, OokuciieHHe. [loydyeHne aMUHOB ATKWJIMPOBAHHEM aMMHAKa

1 BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJICBOAOPOI0B

3.17

3.18

AMUHOKHCIOTHI U O€IKH. AMHUHOKHCIOTHI Kak aM(OTepHbIE OpraHUYecKue
coenuHeHusi. OCHOBHBIE aMHHOKHCIIOTHI, 0Opasytomue Oenku. XuMHYECKHe
CBOMCTBa OENKOB: TUIAPOIM3, JEHATypalus, KadecTBEHHbIC (I[BETHBHIC)

pCaKkuuu Ha OcKH

CrpoeHne M CTpyKTypa NOJIMMEPOB. 3aBUCHUMOCTb CBONCTB IOJIMMEPOB OT
cTpoeHHs] MoJieKyd. OCHOBHbBIE CITOCOOBI MOTYYEHUS! BBICOKOMOJEKYISPHBIX
COETMHEHUI: peaxkuumn MOJINMEPHU3aLUU u MTOJINKOHICHCALIUH.

Knaccudukanus BookoH

3.19

###Par#H# 1 nenTudukanns opraHMuecKux coeMHeHni. Pemenne

OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha paClIO3HABAHNEC OPraHNYCCKUX BCIICCTB

3.20

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU OPraHUYCCKUX COE€TUHEHUI

4.1

4.2

XUMUS U )KU3Hb

XuMus B TOBCEAHEBHOW >Ku3HU. [IpaBuia Oe3omacHOl pabOThl ¢ €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCUICCTBaAMU, CPCACTBAMU OBITOBOM XMMUU

Xumuss U 310poBbE. XHUMHS B MEOULMHE. XUMHSA U CEIBCKOE XO3SMCTBO.
X¥MHS B MPOMBIIUIEHHOCTH. XUMUS U SHEPreTHKA: IPUPOIHBIN U MOIMYTHBII
He(TAHOI Ta3bl, UX COCTAaB M HCMONMb30BaHue. CoctaB He(TH U e€ mepepaboTka

(TpUpOAHBbIE HICTOYHHUKH YTTIEBOJOPOJIOB)

4.3

XUMUA U IKOJOTHsSl. XMMHUYECKOE 3arpA3HEHUE OKPYKAlOIIel Cpelbl U €ro
nocneactsus. Oxpana rugpocdepsl, mouBbl, aTMocdepsl, GIopbl U GayHbI OT
XUMHYECKOTO 3arpsis3HeHus. [Ipobrema OTXOIOB M MOOOYHBIX MPOIYKTOB.

AJ'IBTepHaTI/IBHBIC HUCTOYHHKU SHEPTHUU




OOmue TmpeAcTaBIeHUS O  MPOMBIIUICHHBIX  CIOCO0AX  MOJTYYSHUS

XHUMHUYCCKUX BCIICCTB (Ha npuMepe IMpou3BOACTBA aMMHAKA, cepHoﬁ

4.4 kuciaoThl). UépHas wu 1uBeTHas Metauryprus. CTEKII0O M CHIIMKATHAs
MPOMBIIIICHHOCTh. [IpoMbliieHHass opranuueckas XxuMmus. CeIpbE is
OpPraHUYECKOU MPOMBITIIIEHHOCTH

5 HHHPar### Tunbl pacuETHBIX 33129
#i#Par###Pacu€Thl MacChl BeleCTBa I 00hEMA ra30B IO U3BECTHOMY

51 KOJIMYECTBY BEUIECTBA, MACCE HITM 00BEMY OJTHOTO U3 YYaCTBYIOIIUX B
peaKIiy BEIIeCTB

5.2 #H##Par###Pacuérel TeruioBoro 3gdekra peakuu

5.3 #H##Par###PacuéTbl 00bEMHBIX OTHOIIICHHUI Ta30B MPU XUMHUYCCKUX PEAKITUAX

5.4 ###Par#t#PacuéTel Maccel (00bEMa, KOJIMYECTBA BELIECTBA) MPOAYKTOB

' peaKIyu, €CII OAHO U3 BEUIECTB JaHO B 30BITKE (MMEET MPUMECH )

55 ###Par#t#PacuéTel MaccOBOU MM 0OBEMHOM JTOJIM BBIXO/1a TPOAYKTA

' PEaKIUU OT TEOPETHUECKHA BO3ZMOKHOTO
#i##Par###Pacuérel Maccel (00BEMa, KOJTMYECTBA BEIICCTBA) IPOAYKTA

5.6 pEaKIuu, €CIIM OJTHO M3 BEIIECTB JIaHO B BHJIC PACTBOPA C ONMPEACIEHHOM
MacCCOBOI JI0JIei PaCTBOPEHHOTO BEIIECTBA

5.7 #HAPar###PacyéTel ¢ HCIOIb30BAHUEM ITOHSATHI «MaccoBast I0JIS»,

' «MOJISIpHAsI KOHIICHTPAIUS», «PACTBOPUMOCTD)
#H##Par###HaxoxneHre MOJeKyIISIpHOM (POPMYIIBI OPraHUYECKOTO BEIIECTBA

5.8 IO €r0 MJIOTHOCTH U MAaCCOBBIM JIOJISIM SJIEMEHTOB, BXOJSIIUX B €r0 COCTAB,

HJIN 110 IPOAYKTaM CropaHus

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O NTPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

METOANYECKHUE MATEPHUAJIBI IUIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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