PABOYASA ITPOT'PAMMA
yueOHoro npeamera « XuMus. Yry0JIeHHbIN YPOBECHb»

nis odyvyawmuxesa 10-11 kiaaccos



IHOACHUTEJIBHAA 3AIINCKA

Pabouast mporpaMMa mo XMMUU Ha YpOBHE CPEIHEro O0IIero oOpa3zoBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii ®@enepaunn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
benepanbHOI oOpa3oBaTenbHON IpOrpaMMbl CpPEIHETO o011ero
obpazoBanusi(POIl COO), npencrapnennbix B denepaibHOM TOCYAapCTBEHHOM
obpazoBarenbHoM cTaHgapre COO, c¢ yuérom KoHueniuu mnpenoaBaHus
y4eOHOro mpeamera «XHUMHs» B 00pa3oBaTeNbHbIX opraHuzanusx Poccuiickoii
depepaluy, pean3yIOMIUX OCHOBHbIE 00pa3oBaTENIbHbIE MPOTPaMMbI, U
OCHOBHBIX TOJNOKeHH «Ctparerun pa3BuTusi BocnuTanuss B Poccuiickoit
deneparuu Ha niepuon 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YTIYyOJEHHOTO W3YUYEHUsI 3aHMMAaeT BaXKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAy4yHOro oOpa3oBanusi ydammuxcs 10-11 kimaccos.
N3yuenne mnpeamera, peanusyemMoe B yCIoBHiIX —Au@depeHIIMPOBAHHOTO,
npopUILHOTO OO0Yy4YeHMs, MPU3BAHO OOECIEeYuTh 00IIeo0pa3oBaTeIbHyI0 U
OOIIIEKYJIbTYPHYIO TOATOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aZanTary X K OBICTPO MEHSFOIIMMCS YCIOBHSIM JKU3HHU B COIIMYME, a TAKXKE JIJIS
IPOJIOJDKEHUsT O0y4YeHHUs] B OpraHu3anusiax MpodecCHoHaIbLHOTO O0pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSETCS OJJHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpamme mnmo XumMuu Ha3zHaueHHE TpeaMera «XUMHUS» TMOJIydaeT
NOJpOOHYI0  MHTEPHPETAlUI0 B  COOTBETCTBMM €  OCHOBONOJIArarolUMU
nosioxkeHusiMu ®PI'OC COO o B3auMOOOYCIOBICHHOCTH LEJEH, COAEpKaHU,
pe3yibTaToB OOydeHHs] W TpeOOBaHUI K YpPOBHIO TOJTOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBISIFOTCS CJEAYIOIIME BBIMNOJHIEMBIE MPOrPAMMOMN MO
XUMUU QYHKIIHH:

e  uH(OPMAIIMOHHO-METOIMYECKAsl, peann3alus KOTOpOll obOecreunBaeT
MOJIYYCHUE TIPEICTABIICHUS O IIeNISIX, COACP)KAHWU, OOIIEH CTpaTeruu
0o0y4eHHs, BOCIUTAHUS U PA3BUTHUSL 00YUAIOIIUXCSl CPEACTBAMU MPEAMETA,
U3y4aeMoro B paMKax KOHKPETHOTO NpoduIs;

e OpraHu3alMOHHO-IUIAHUPYIONIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ICJICHUE: TPUHIUIOB CTPYKTYPUPOBAHUS W TMOCIEAOBATEILHOCTH
U3y4eHHUs Y4eOHOro MaTepualia, KOJIWYECTBEHHBIX U KAaYeCTBEHHBIX €T0
XapaKTePUCTUK; TOIXO0JI0B K (HOPMHUPOBAHUIO COJEPKATEILHON OCHOBBI
KOHTPOJII Y OLEHKH O0pa3oBaTeNIbHBIX JOCTHXKEHHN OO0y4aroluxcs B
paMKax UTOTOBOM aTTecTallud B (QopMe €IUHOTO TOCYAapPCTBEHHOIO
HK3aMEHA MO XUMHUH.

[Iporpamma a1 yriryOI€HHOTO N3YUYEHUST XUMUU:



e YCTAaHABJIMBACT WHBAPUAHTHOE NPEIMETHOE COJAEpKaHue, 00s3aTeIbHOe
JUIST W3Y4YeHUsT B paMKaX OTHCNbHBIX Mpoduiei, mnpemrycMaTpuBaeT
pacnpenesneHie W CTPYKTYPUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
coJiepKaTeNIbHBIM JTMHUSAM/pa3iesaM Kypca;

e 1aéT IpUMEpHOE paclpeaesieHue y4eOHOTO BPEMEHH, PEKOMEHIYEeMOIo
JUTSI U3yYEHUSI OTACIIbHBIX TEM;

e QpeajaraeT MPUMEPHYIO MOCIEAOBATEIIbHOCTh U3YYEHHUS Y4eOHOro
Marepuaia ¢ y4ETOM JIOTUKH MOCTPOCHUSI Kypca, BHYTPUIIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JA€T METOAUYECKYIO MHTEPIPETALMIO LIeJIeN U 3a7a4 U3y4eHUsl MpeaMera
Ha yTriyOJIEHHOM YpOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmiero o00pa3oBaHMs, COACPKATEIBHOM XapaKTePUCTUKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTelbHON
MIPOTrpaMMBbl CpeaHero o0rero oOpa3zoBaHUs (JIMYHOCTHBIX,
METaIpeJMETHBIX, MPEIMETHBIX), a TaKXKe C Y4ETOM OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATEIbHBIX JEHCTBUNA  00ydYarolmerocs IO OCBOCHHIO
coJiepKaHus IpeIMETa.

[To BceM Ha3BaHHBIM MO3UIMSAM B MPOTPpaMME MO XUMHUH MPETyCMOTPEHA
PEEeMCTBEHHOCTh C OOy4YeHHEM XUMHUU Ha YpPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi. 3a TmpelejIaMd  YCTAaHOBJICHHOW MPOrpaMMON 1O  XUMHUU
00s3aTeNIbHON (MHBAPUAHTHOW) COCTABIISIONIECH COJIep KaHUsl y4eOHOro mpeamera
«XuMHS» OCTa€TCs BO3MOXKHOCTHb BBIOOpa €ro BapHATHBHOM COCTaBJISIOLIEH,
KOTOpasi JI0JKHA OMPENEsAThCS B COOTBETCTBUM C HAINPaBICHUEM KOHKPETHOIO
npoduis 00yueHus.

B cootBeTcTBUM ¢ KoOHuEeNTyaidbHbIMU mojoxeHusmMu PIrOC COO o
HAa3HAYEHUU TIPEIMETOB 0a30BOro M YMIIyOJIEHHOIO YpOBHEH B CHUCTEME
nudpepeHIupoOBaHHOTO OOYy4YEeHUsI Ha YPOBHE CpPEeAHEro o01iero oOpa3oBaHUS
XUMUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4Y€HHUs HAMpaBiIeH Ha pean3aIuio
INPEEMCTBEHHOCTH €  MOCIEAYIOIIMM  3TAalOM  MOJYYEHUS  XHUMHYECKOIO
oOpa3oBaHMsI B paMKax H3Yy4YEeHHsS CIELUUAJIbHBIX €CTECTBEHHO-HAyYHBIX U
XUMUYECKUX JUCIUIUIMH B By3aX U OPTaHU3AIMSAX CPEIHETr0 MPOodeccCHoHaILHOTO
oOpa3zoBanus. B 3TOi CBA3M M3ydeHHE MpeaMeTa «XHUMHS» OPUEHTUPOBAHO
NPEUMYIIIECTBEHHO HA paclIMpeHue U  yriayOJieHWe TeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYAIOIIUXCS, BEIOPABIIUX OMPENEAEHHBIN MPOodUih
0o0y4eHHs1, B TOM YHCIIE C NEPCHIEKTUBON MOCIEIYIOETr0 MOTYYEHUSI XUMUYECKOTO
o0pa3oBaHus B opraHuzainusax npodeccuoHanbHoro oopazoanus. Hapsiay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO k minaHUpyeMbIM pe3yjbTaTaM OCBOCHUS
dbenepanbHOl 00pa30BaTEIBFHON MPOTPaMMBI  CpeIHEro 00IIero oOpa3oBaHUs
U3ydeHUE TMpeamMeTa «XUMHUS» OPUEHTHUPOBAHO TaKKe Ha pelieHue 3aaad



BOCITUTAHUS U COIMAJILHOTO Pa3BHUTHs O0ydaromuxcs, Ha GOpPMHUPOBAHUE y HHX
OOIIEMHTEINIEKTYalIbHBIX YMEHHUI, YMEHUN paluoHaIM3alMu y4eOHOro Tpyda U
0000IIEHHBIX  CIOCOOOB  JICSATEIBHOCTH, HWMEIOIIUX  MEXIUCHUILUIMHAPHBIN,
HAJIMPEIMETHBIA XapaKTep.

CocraBnsomuMu npeaMera «XuMus» Ha YpOBHE YriayOIE€HHOTO W3Y4YCHHS
SBIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumusi» U «OOmas u
HEopranuyeckas Xumus». [Ipu onpeaeneHun moaxoa0B K 0TOOPY M CTPYKTYPHOU
OpraHM3allH COACPKAHMUS ITUX KYpCOB B MpOrpamMMme IO XHMHU 33 OCHOBY
npunatel nojoxkeHuss ®PI'OC COO o paznuumsx 0a30BOr0 W yriayOiIEHHOTO
YpOBHEH U3yUeHUs IpeaMeTa.

OcHoBy conepxkanust KypcoB «Opranumyeckas xumus» U «OOmas u
HEOpPTaHWYEeCKash XUMUS» COCTaBISIET COBOKYITHOCTh NPEIMETHBIX 3HAHUK U
YMEHUH, OTHOCAIIUXCSA K 0a30BOMY YpPOBHIO M3YYEHHS IpeAMeTa. IJTa CHUCTEMA
3HaHUU TIOJyYaeT OIpeneEHHOEe TEOPETHUECKOEe JOMOJHEHHE, MO3BOJISIONIEE
OCO3HAaHHO OCBOWTH CYHIECTBEHHO OONbIIUNA O00BEM  (AKTOIOTHYECKOTO
matepuasna. Tak, Ha yriayOJIE€HHOM YpOBHE H3y4eHMs MpeaMera olecreyueHa
BO3MOXKHOCTh 3HAYUTEILHOTO YBEJIMUYEHHS O00bEMAa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX W CBOMCTBAX MX COCAMHEHHWH HA OCHOBE PACIIUPEHHS U YTITyOJIeHUs
NPEICTaBICHUNA O CTPOSHUM BEIIECTBA, XMMHYECKOW CBS3UM U 3aKOHOMEPHOCTSIX
IPOTEKaHUs PEAKIU, paCCMATPUBAEMBIX C TOYKH 3PEHUS] XUMUUECKOU KUHETHKU
U TepMoAWMHAMHKH. M3ydeHune mnepuoguveckoro 3akoHa u [lepmomudeckoit
CUCTEeMBl  XMMHYECKHX  DJIEMEHTOB Oasupyercs  Ha  COBPEMEHHBIX
KBAHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOCHUU aTOMa. XUMHUYECKasl CBS3b
OOBSCHSIETCS C TOUKU 3PEHUS YHEPreTUUECKUX U3MEHEHUN Npu e€ 00pa3oBaHUU U
pa3pylIeHUH, a TaKXKE C TOUYKH 3PEHHUS MEXaHM3MOB e€ oOpa3oBaHus. M3ydeHue
TUTIOB ~ peakuui  JIomojHseTcss  (GopMHpoBaHMEM  MpEACTaBICHUH 00
AIEKTPOXUMHUYECKUX MPOIECCaX U DIEKTPOIU3E PACIUIaBOB M PACTBOPOB BEIIECTB.
B kypce opraHnueckoil XMMHHM MPU PACCMOTPEHUU PEAKIHUOHHOW CIOCOOHOCTH
COCIMHEHUM yzenseTcss 0co00e BHUMaHUE BOMPOcaM 00 3JIEKTPOHHBIX dPdeKTax,
0 B3aMMHOM BJIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHii.

Ocoboe 3HaueHWEe WMEET TO, YTO Ha COJCpKaHHUE KypCOB XHMHU
yrayOIEHHOTO YPOBHS U3YUYECHHUS JUISl KJIACCOB OMPEAEIEHHOTO PpOoduis (TIaBHBIM
o0pa3oM Ha HUX CTPYKTypy U XapakTep [ONOJHEHHH K oO0mei cucreme
PEIMETHBIX 3HAHWIN) OKa3bIBAIOT BIMUSHHUE CMEXKHbIE TIpeaIMeThl. Tak, Hampumep,
B COJICP)KaHUM MpeIMeTa I KJIACCOB XUMHUKO-(U3UYECKOro Mpoduiis OO0JIbIIoe
3HauY€HHE OYJyT UMETh 3JEMEHThl y4eOHOro marepuayia nmo oomei xumuu. llpu
U3y4YeHUU IMpeMeTa B JIaHHOM Cllydyae akIeHT OyneT caelaH Ha OOLIHOCTh
METOJI0B MO3HaHHUSA, OOUTHOCTh 3aKOHOB U TEOPUM B XUMHUU U B (U3HKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHas Teopusi B (U3HMKE), 3aKOHBI COXpaHEHUS



Maccbl M DHEPrUH, 3aKOHbl TEPMOAMHAMHUKH, DJIEKTPOJIN3a, MPEICTABICHUS O
CTPOEHHUH BELIECTB U JAPYroe.

B TO0 e BpemMs B coAepkaHUM TMpeAMeTa Uil KIACCOB XUMUKO-
Oounojornyeckoro npoduiist OoNbIIMA yAENbHBIA BeC OyJeT UMETh OpraHHYecKas
xumus. B 3TOM ciiydae mpenocTaBisieTcss  BO3MOXHOCTh  Ansi  Oosee
OOCTOSITEILHOTO ~ PAacCCMOTPEHHS  XMMMUYECKOH  OpraHu3aluy  KJIETKH  Kak
OMOJIOTUYECKON CHUCTEMbI, B COCTaB KOTOPOWM BXOJAT, K MpUMEPY, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JIMIUIbI, OEIKH, YIJIEBOJbI, HYKJIEHHOBbBIE
KHUCJIOTBI U Apyrue. IIpm 3ToM 3HaHMA O COCTaBe M CBOMCTBAX NPEACTABUTEIECH
OCHOBHBIX KJIAaCCOB OPraHMYECKHX BEIIECTB CIY’KaT OCHOBOM I H3Yy4YEHUS
CYILIIHOCTH IPOLECCOB (POTOCUHTE3A, AbIXaHUsI, TUIIEBAPEHUS.

B nnane ¢opmupoBaHus OCHOB Hay4HOIO MHUPOBO33PEHUS, OCBOEHUS
0OIIIEHayYHBIX METOJIOB [TO3HAHMSI U OTIBITA MPAKTUYECKOIO MPUMEHEHHUS HAYYHBIX
3HaHUU HW3y4YeHHE TpeaMeTa «XUMHUs» Ha yriayOJa€HHOM ypOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SX C yUeOHBIMU IIPEIMETaMHU.

IIpn u3yueHum ydeOHOro mnpeameTa «XuMUS» Ha YriayOlnEHHOM YpOBHE
TaK)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHero oduiero oopazoBanus (Ha 0a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHON 3HAYUMOCTH SIBISETCA (POPMHUPOBAHUE OCHOB
HayKM XHMHU KakK oOO0JacTh COBPEMEHHOTO €CTECTBO3HAHMS, MPaKTUYECKON
JEATENBHOCTH YEJIOBEKA U OJJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpBI. Pemenne
9TOM 3amauv Ha YriayOJEHHOM YpOBHE H3Y4Y€HHUs TMpeaMeTa Mpeanosaraer
peanu3anuio TaKux Lejien, Kak:

e (QopmMupoBaHHME TPEJACTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX Y IO3HABAEMOCTH SIBJICHUW MPUPOJIBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled ponu B oOecnedeHuu
YCTOMYMBOTO  pa3BUTHSA  YEJIOBEYECTBA: B  PEHICHUH  MpoOJIemM
HKOJIOTHYECKOM, HIHEPreTUYECKON U MUIIEBOM 0€30IacHOCTH, B Pa3BUTHU
MEULMHBI, CO3/1aHUHM HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecnevyeHny PpaluoHaAIBHOTO MPHUPOIONOIb30BaHUs, B (OPMUPOBAHUU
MHUPOBO33pEHUSI M OOILIEH KyJbTypbl UEIOBEKA, a TAKXKE JKOJIOTMUYECKU
000CHOBAaHHOTO OTHOUIEHUS K CBOEMY 3[I0POBbIO M PUPOIHOM CPEJIE;

e OCBOCHHE CHCTEMBl 3HAHMM, JIEKAIIUX B OCHOBE XUMHYECKOU
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (PyHIaMEHTaIbHbIX
NOHATUH, 3aKOHOB W TEOPUH XWMHH, COBPEMEHHBIX IPEACTABICHUMN O
CTPOCGHHMU BEILECTBA HAa pa3HBIX YPOBHSAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJISIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTSAX IPOTEKaHUS XUMHUYECKHUX DPEaKUui, O
XMMHUYECKOM PaBHOBECHUHU, PACTBOpaX U JUCHEPCHBIX CUCTEMax, 00 00Iux
HAy4YHBIX IPUHLHUAINIAX XUMUYECKOTO IPOU3BOJICTBA;



dbopmupoBaHue y o0yJaronmxcs OCO3HAHHOI'0 ITOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUU ISl OOBSICHEHUS
KJIFOYEBBIX HMJIEHM W MpoOJIeM COBPEMEHHOW XUMHH, JJisi OOBSICHEHUS W
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;
TPaMOTHOTO perieHus MpoOJieM, CBSI3aHHBIX C XUMUEH, TPOTHO3UPOBAHUS,
aHaJIM3a U OIICHKHU C MO3UIINI KOJIOTHYeCKOi 0€30MacHOCTH MOCIEICTBUMA
OBITOBOM U TPOU3BOJCTBEHHOW JEATEIHHOCTH YEJOBEKa, CBSA3AHHOW C
XUMHUYECKUM  TPOU3BOACTBOM, HCIOJL30BaHUEM H  MepepaboTKoOi
BEILIECTB;

yrayOjieHne  TPEeACTABICHHM O  HAyYHBIX  METOJlaXx  MO3HaHWUS,
HEOOXOMUMBIX JUIsl MPUOOPETEHUSI YMEHUI OpPUEHTUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHHS XHUMHUYECKUX SBJICHUM, HUMEIOIIUX MECTO B
MPUPOJE, B MPAKTUUECKOU IEITETbHOCTH U IMTOBCEAHEBHOM KU3HU.

B mane peammzanuu mepBOOYEPEAHBIX BOCIUTATEIBHBIX M PA3BUBAIONIUX
GYHKIUNA TIETOCTHOM CHUCTEMBI CPETHEro OoOIIero o0pa3oBaHUs NpPU U3YYECHUU
npeaMeTa  «XuUMHUS» Ha  YIUIyONIEHHOM ypOBHE OCOOYI0  aKTyalbHOCTB
IPUOOPETAIOT TaKUE IeNH U 33/1a49H, KaK:

BOCIIUTaHUE YOSKIEHHOCTH B TIO3HABAEMOCTU SIBJICHWA TPUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B O0OJACTH TEOPETHUYECKUX U
MPUKJIAJAHBIX HMCCIEOBAHUNA B XUMHUHU, (HOPMUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAUM K OOYYEHUIO U T[IO3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIUTAHWIO  HA  OCHOBE  yCBOCHHS
00I1IeUeIIOBEYECKUX IIEHHOCTEN;

Pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEN OoO0ydaronuxcsi, (GOpMUPOBaHHWE Yy HUX CO3HATEIBLHOIO
OTHOIIEHUS K CaMOOOpa30BaHWIO W HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHIO YCTIEITHOW MPOo(eCCHOHATBHON U 00IIECTBEHHOU JESITEIIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBbI0 W TIOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMHpOBaHWEe YMEHUH M HABBIKOB Pa3yMHOT'O MPHUPOIOTIOIL30BAHMS,
pPa3BUTHE DKOJIOTHUCCKOU KYJIBTYPhI, TPUOOPETEHUE OTBITA OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKON AEATEIBbHOCTH.

OO6muiee yucIo 4acoB, MPEAYCMOTPEHHBIX I M3YUYEHUSI XUMHUHU Ha YIIIyOJICHHOM
yYpPOBHE cpeaHero obiiero oOpaszoBaHusi, cocTaBiser 204 yacoB: B 10 kiacce —
102 gaca (3 yaca B Henenmo), B 11 kimacce — 102 yaca (3 yaca B HeJIeli0).



COJEPXKXAHUME OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckne 0OCHOBbI OPraHUYECKON XUMUM.

[Ipenmer w®  3HaYeHHWE  OPraHUYECKOM  XHMMHUH, TMPEACTABICHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHEHHM.

DNEeKTPOHHOE CTPOEHUE aToma Yriepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMA. BanleHTHblE BO3MOXKHOCTHM aToMa yriepoaa. XUMHUYECKass CBA3b B
OpPTraHUYECKUX COCIUWHEHMSX. Tumbl rUOpUIU3AIMM aTOMHBIX oOpOuTanen
yraepoja. Mexanu3mbl 00pa3oBaHMsi KOBAJICHTHON CBsI3M (OOMEHHBIA M JOHOPHO-
aKIENTOPHBIN). TUMbl TEpeKpbIBaHUS ATOMHBIX OpOUTaneil, G- W T-CBS3U.
OnuHapHasi, 1BOMHAsE U TpoiHas cBsi3b. CocoObI pa3pbiBa CBsI3€H B MOJIEKYJIax
oprannueckux BemiectB. [loHsTHe o cBOOOJHOM paaukaine, Hykileoduie u
anexTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHuit A.M. bytinepoBa u
COBPEMEHHBIE MPEACTABIICHHS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOCHUS
OpPraHUYeCKUX CcoeAMHEHUU. MomneKkylsapHble W  CTPYKTYpHbIE  (HOPMYIIBL.
CrpyktypHble (QOpMyibl pa3IMYHBIX BHJOB: pPa3BEPHYTasi, COKpali¢HHAas,
ckenetHas. M3omepus. Buabl H30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnekTpoHHbIE YQPEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHHUH (MHIyKTUBHBIN
U ME30MEPHBIN 3PDEKTHI).

[IpencraBienne o KilaccUpUKALMKM OpraHuyeckux BeuniecTB. lloHarue o
(¢yHKUHOHANBHOU rpynmne. I'omosorus. I'omonoruueckue psinbl. Cucremarnueckas
HOMeHKatypa opranndeckux coeauHeHuid (IUPAC) u TpuBHnaibHblE Ha3BaHUS
OT/EJIbHBIX MTPEICTABUTEINCH.

OcobeHHOCTH W Kiaccu(UKalusg OpraHuyecKux peakuuil. OKUCIUTENbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUA B OPraHUYECKON XUMUHU.

DKCIEpUMEHTANIbHBIE METOJIbI M3YyYEeHHUS BEUIECTB M HMX MPEBpALICHUNA:
O3HAKOMJIEHHE C OO0pa3laMd OpPTraHMYeCKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, OMbBITHl IO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB IPU HArpeBaHUU
(rutaBneHue, OOyIVIMBAaHUE U TOPEHHE), KOHCTPYMPOBAHHE MOJENICH MOJIEKYJ
OpPTraHUYECKUX BELIECTB.

YraeBoaopoasl.

Ankanbl. ['omonornueckuil ps ankaHoB, o01mias ¢popMyia, HOMEHKIATypa U
M30MepUs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKaHOB, Sp’-
rudopuau3alys aTOMHBIX OpOuTaniel yriaepoja, o-cBsi3b. dusmueckue CBOMCTBA
AJIKaHOB.



XUMUYECKHE CBOMCTBA aJKaHOB: PEAKIUU 3aMEUICHUs, H30MEpU3alluH,
JNETUAPUPOBAHUS, IUKIN3ALNKN, TMPOJIN3a, KpEKUHra, ropenus. [IpeacraBinenue o
MEXaHU3ME PEAKIUN pAAUKAIBHOTO 3aMEIICHUS.

Haxoxnaenue B npupoze. CriocoObl MOTYyUYEHUS U TPUMEHEHHUE aJIKaHOB.

Huxnoankanel. O6mras ¢popmyiia, HOMEHKIaTypa U n3omepus. OcoOeHHOCTH
CTPOCHHUS M XUMHUYECKUX CBOMCTB MajbiX (LMKJIONPOINAH, IUKIOOyTaH) U
OOBIYHBIX (IIUKJIONEHTAH, ITUKIJIOTeKCaH) IUKIoadkaHoB. CrocoObI MONMyYeHUS U
MPUMEHEHHE [IUKIOAIKAHOB.

Ankensl. ['oMoyiorudeckuil psii aakeHoB, obOmas (Gopmyiia, HOMEHKIATYpA.
DIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ ajJKEHOB, Sp°-
rudpuau3anmsi aTOMHBIX opOuTaned yriepoaa, o- U m-cBA3u. CTpyKTypHas u
reomeTpudeckas (IUc-TpaHc-) wu3oMepusa. Du3nyeckue CBOWCTBA aJIKEHOB.
XUMHAYECKHE CBOWMCTBA: PEAKUUHM MPUCOCIUHEHUS, 3aAMEIICHUS B O-IIOJOXKECHUE
IIpU JIBOMHOM CBS3W, MOJUMEpHU3auMu U okucieHus. [IpaBuno MapkoBHHMKOBa.
KaudecTBenHbie peakiiuu Ha JABOWHYIO CBs3b. CIIOCOOBI OMYYEHHS U IPUMEHEHNE
AJKEHOB.

Ankaauensl. Knaccudukaius aikaaueHoB (CONPsKEHHBIC, N30JIUPOBAHHEIE,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOT'O CTPOCHUSI U XUMUYECKUX CBOMCTB
CONpPSDKEHHBIX  aueHoB, 1,2- wu 1, 4-npucoenunenne. I[lonumepuzamus
CONPSDKEHHBIX TMeHOB. CIocoObI OTYYeHHS U PUMEHEHHE alTKaIUCHOB.

Ankunbl. ['oMonorudeckuii psij akuHOB, o01as Gopmysia, HOMEHKIaTypa u
M30MEpHUs. DICKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJKUHOB, Sp-
rudopuau3anys aTOMHBIX opOuTaneil yriaepoga. @U3NYecKHe CBOMCTBA aJIKUHOB.
XUMUYECKHE  CBOICTBA:  peaKUUMU  MPUCOEAUHEHHUs,  JUMEPH3ALUN U
TpUMeEpHU3aluu, OKUcIeHNs. KUCIOTHbIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHIIEBYIO
TPOMHYIO CBs3b. KauecTBEHHbIE peaKiiuu Ha TPOMHYIO CBs3b. CIOCOOBI OJTyUYEHUS
U IPUMEHEHUE aJTKUHOB.

ApoMaTuuecKkue yTrieBoJIopo bl (apeHsl). ['oMomoruueckuid psii apeHoB,
oOmast hopmysa, HOMEHKIIATypa U U30MEpHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpPOEHHE MOJIeKYJbl OeH30a. Du3nyeckue CBONCTBA apeHOB. XUMHUYECKHE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB: PEAKIIMU 3aMEIIeHNs B OEH30JIbHOM KOJIBIIE U
YIJIEBOJOPOJHOM paJIUKaNle, PEAKIMUA NPUCOCIUHEHUS, OKUCIECHHE TOMOJOTOB
oenzona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JIEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKWIbHBIX PAJUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUILHON, aMMHO- W HUTPOTPYMIbI, aTOMOB TajoreHOB. OCOOEHHOCTH
XUMUUYECKUX CBOMCTB ctupoia. [lonumepuzamnus ctuposa. CrnocoOsl MOMyUYeHUS U
MIPUMEHECHHUE apPOMATHYECKUX YTIIEBOIOPOIOB.

[Ipupoausiii ra3. [lonytasle HeTsHBIE Ta3bl. HedTh u €€ mpoucxoxieHue.
Kamennslit yrosnb v npoaykThl ero nepepadoTku. CrocoOsl nepepadoTku HeTu:



MEePEroHKa, KPEKHHT (TEPMUYCCKHM, KaTaTUTHYCCKHM), PUGOPMHUHT, ITHUPOIH3.
[TpoayxTel mepepaboTku HEQTH, UX TPUMEHEHHUE B IPOMBIILICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXY Pa3IMYHBIMU KJIACCaMU yTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOCHHUE TaJOTECHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakuuu
3aMEIIEHUs TrajoreHa Ha THUIPOKCOTPYIly, HUTPOrPYyHIy, [HAHOTPYIIY,
aMuHOTpymnmy. JlelicTBUE Ha TrajJoreHNPOM3BOJHBICE BOJHOTO M CIHUPTOBOIO
pactBopa wWENOYM. B3auMOAENCTBHE AUTAJION€HAIKAHOB C MAarHUEM M IMHKOM.
IlonsTue 0 METAJUIOOPTaHUYECKUX COCIUHCHHUSIX. Hcnons3oBanue
TJIOTCHIPOU3BOIHBIX ~ YTJIEBOJOPOJOB B OBITY, TEXHHKE H TPH CHUHTE3E
OPTraHUYECKHUX BEIIIECTB.

DKCNEPUMEHTAIbHBIE METO/Ibl HM3YyUYE€HHUS BEIIECTB M HX IPEBPAICHUN:
u3ydeHue (QU3NYECKUX CBOMCTB YIJI€BOJOPOJOB (PacTBOPUMOCTH), KAUECTBEHHBIX
peakiuii  yriaeBoJOpOJOB Pa3IMUHBIX KJIAcCOB (0OeciBeurBaHWE OPOMHON WIH
HMOJHOM BOJIbI, pacTBOpa IMEpPMaHraHaTa Kajus, B3auMMOJCHCTBHE aIlleTHUJICHA C
aMMHAYHBIM pacTBOpoM okcuga cepedpa(l)), kadecTBeHHOe OOHapyKeHHUE
yIjiepojia M BOJOPOJA B OPraHUYECKHMX BEIIECTBAX, MOJYYCHHE OSTWICHA U
U3YUEHHUE €ro CBOMCTB, O3HaKoMiieHHE ¢ Koyutekiuamu «Hedts» u «Yromby, ¢
oOpa3naMu 1jIacTMacc, KaydyykKOB U PE3UHBbI, MOJCIHPOBAHUE MOJIEKYJI
YIJIEBOJOPOJIOB M TaJIOT€HIIPOU3BOAHBIX YTII€BOI0POIOB.

Kuciaopoaconep:xammue oprannyeckKue coeTuHEeHUsI.

[Ipenenvubie omHOaTOMHBIE cnupThl. CTpoeHue MosieKyn (Ha mpumepe
METaHOJIa W 3TaHona). ['oMonorumueckui pdan, obmas QopMyna, u30Mepus,
HOMEHKJaTypa " kiaccudukamus. Dusudyeckne CBOWCTBA  MPEeTbHBIX
OJHOATOMHBIX CHUPTOB. BOJOpOJIHBIE CBSI3M MEXKIY MOJIEKYJaMH CIHPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIMU 3aMEIICHUs, JAeTuapaTalliv, OKHUCJICHHUS,
B3aUMOJICHCTBUE C  OpPraHUYECKMMHW W  HEOPraHWYECKUMH  KHCIOTaMHU.
KauectBeHHas peakiusi Ha OTHOATOMHBIE CITUPTHL. J[€fCTBUE 3TaHONA U METaHOJA
Ha opraHu3M uesioBeka. CrnocoObl MOTYy4YEeHUST M MNPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3omepus. OCoOeHHOCTH (U3UYECKUX U
XUMHUYECKUX CBOMCTB.

MHOroaToMHbBI€ CHUPTHI — STUJCHIVIMKOIL U ThullepuH. Duznueckue u
XMMHUYECKUE CBOMCTBA: pEeaKIMU 3aMEIICHUs], B3aUMOJACHCTBUE C OPTraHUYECKUMU
U HEOPraHWYECKMMM KHCIIOTaMH, KauyeCTBECHHAsi peakiusg Ha MHOrOaTOMHBIE
criupthl. [IpencraBieHne o MexaHU3ME peaKIUi HYKICO(DHIBHOTO 3aMEIICHUSI.
JleiictBue Ha opraHu3Mm desoBeka. C(CnocoObl MNOJYyYEeHHUS W TNPUMEHEHHE
MHOT'OATOMHBIX CIIUPTOB.

®eHon. CTpoeHHE MOJIEKYJbI, B3aWUMHOE BIMSHHE THIPOKCOTPYIIBI WU
oeH3oapHOTO sypa. duszmdeckue cBoiicTBa (peHonma. OCOOCHHOCTH XUMHYECKHUX



cBoiicTB ¢enona. KauecTtBeHHble peaknuu Ha ¢eHosn. TokcM4HOCTh ¢eHoa.
Crnioco6bl ostyueHus 1 npuMenenue genosa. GenondopmanbaeruaHas cMoJa.

KapOoHunbHbIE COEIMHEHUS] — AJIbJICTU/IBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynnbl. ['oMonoruueckue pszibl aabJerU0B U KETOHOB, OO0mIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. DuU3NueCKHe CBOWCTBAa AallbJIETHAOB U
KETOHOB. XMMHYECKHME CBOWCTBAa  albJECTHIOB M  KETOHOB:  pEaKkUuu
npucoeanHeHus. OKUCIEHUE abJeTU0B, KAYECTBEHHBIC PEaKIIMU Ha aJlbJICTHIbI.
CnocoObl moJy4eHus U MPUMEHEHUE allbJIETUI0OB U KETOHOB.

OnHOOCHOBHBIE MpeieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KHCIIOT. 30Mepus u HOMeHKIIaTypa. Pu3ndeckue cBOMCTBa
OJIHOOCHOBHBIX TPECIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOIHBIE CBSI3U MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMHUYECKHE CBOMCTBA: KUCJIOTHBIE CBOICTBA,
peakius >TepudUKalUd, PEaKIUH C Y4acTHEM YIJIEBOJAOPOIHOTO pajauKaia.
OcoOeHHOCTH CBOWMCTB MYpaBbMHOM KHCJIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooo6pasue kapOOHOBBIX KHCIOT.
Oco0EHHOCTH CBOWCTB HENpENEIbHBIX W apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KUCIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBuTenn BBICIINX
KapOOHOBBIX KHUCIJIOT: CT€apHHOBAas, MaJIbMUTHUHOBAs, OJEUHOBAsS, JIUHO/IEBAS,
JUHOIeH08as KUCIOThI. CIIOCOOBI MOTyUYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['oMonorudeckuit psia, odmas Qopmyna, uzoMepuss u
HOMEHKIaTypa. Pu3nuecKkue W XUMHUYECKHE CBOMCTBA: THAPOJIU3 B KHUCIOW U
HIEJIOYHOM cpefe.

Kupswi. Ctpoenue, GU3NIECKUE W XUMUIECKHUE CBOMCTBA KUPOB: TUIAPOIU3 B
KHUCIION U 11esiouHoi cpene. OCOOCHHOCTH CBOMCTB JKUPOB, COACPKAIUX OCTaTKU
HEIpPEEIbHBIX JKUPHBIX KUCIIOT. JKuphl B Ipupo/Ie.

MEI1a KaK CONM BHICIIUX KapOOHOBBIX KHMCIIOT, X MOIOIIEE JACHCTBHE.

OO6mas xapakTepucTuka yrieBoioB. Knaccudukarus yrieBogoB (MOHO-, JU-
U monucaxapubl). MoHOcaxapuapl: TIIOK03a, (GPyKTO3a, TrajmakTo3a, pubo3a,
ne30Kcupr003a. PU3MYECKUE CBOMCTBA M HaxOXXJACHHE B Ipupoje. DOoToCHUHTES.
XHUMHUYECKHE CBOMCTBA IIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U albIAETUIHON
IpyNI, CIUPTOBOE W MOJOYHOKHCIOE OpokeHue. [IpuMeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEAEATEIbHOCTU opraHu3Ma. Jlucaxapuasl: caxaposa, MajlbTo3a U
nakto3a. BoccTaHaBiMBarolre U HEBOCCTaHABIIMBAIOIIUE qucaxapuasl. ['uaponus
nucaxapunoB. Haxoxaenue B npuponae u npuMenenue. [lonrucaxapuapl: kpaxman,
JIMKOTEH U 1eunono3a. CTpoeHHME MAaKpOMOJIEKYJ Kpaxmaja, I[JIMKOIeHa H
HEJUTI003bl.  DU3MYECKHME CBOMCTBA Kpaxmana M UEJUI0JI03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaja: THAPOJIN3, KauyeCTBEHHas peakius ¢ HOJO0M. XUMHUUYECKHUE
CBOMCTBA IEJUTIOJIO3BI: TUIIPOJIN3, MOdyueHue 3(pupoB 1eittoiao3sl. [lonsrue o0
UCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN HIENK).



DKCIEpUMEHTANIbHBIE METOJbl M3YyYEHUS BEUIECTB M HMX IPEBPALICHUNA:
PacTBOPUMOCTbD PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE ATAHOJA C HATPUEM,
OKHMCJICHUE 3TUJIOBOIO CIUPTA B aJIbACTUJ HA PACKaJEHHOM MEIHOW IPOBOJIOKE,
OKHUCJIEHUE STUJIOBOIO CHUPTA JAMXPOMATOM Kaiausi (BO3MOYKHO HCIIOJIb30BAaHUE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIC PEAKIMM Ha aJIbJETUlIbl (C THUIPOKCUIIOM
muammuHcepeOpa(l) wu  rumpoxkcumom  meau(Il)), peakmus ramnepuHa €
ruapokcuiom Meau(ll), xumuyeckue cBOWCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIIOKO3bl ¢ Tuapokcuaom meau(ll), B3aumoneiicteue
Kpaxmayia ¢ MOJOM, PEIICHHE SKCIIEPUMEHTAIbHbIX 3aja4 1o TeMaMm «CnupTel u
denonby, «KapooHoBbie KUCTOTHI. ClOKHBIE Y3DUPHD».

A30TCoaep:Kale OPraHnvecKre CoeInHEeHU .

AMHHBI — OpraHMYECKHE MPOU3BOAHBIE amMmMuaka. Knaccudukanus aMuHOB:
anudaTuyecKkue W apoMaTHYECKHUe; TMEPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crpoenue Moinekyn, obmas (popmysa, u3oMepusi, HOMEHKIATypa U (U3HUECKUe
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUUECKHUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aUMOJAECHCTBHE IEPBUYHBIX AMHHOB C a30THUCTON KHUCIOTOM.
Con aJIKWJIaMMOHUS.

AHWUIIMH — TpeACTaBUTENb AaMHUHOB apoMaruueckoro psga. CrtpoeHue
aHwiInHa. B3anMHOE BIUsSHUE TPYII aTOMOB B MoJieKyse anminHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIe peakiuu Ha aHWIMH. CrocoObl
NOJIyYeHHUs] M NpUMEHeHHe anudarnueckux amMuHoB. [lonmyueHue aHwiIMHA U3
HUTPOOEH301a.

Amunokuciotel. Homenknatypa u uzomepusi. OTaenbHble IPeICTaBUTENN O
AMUHOKHUCJIOT: TJMUWH, anaHuH. @Ou3NuecKkue CBOWCTBA aMHUHOKHCIOT.
XUMHYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX  OpPraHUYeCKHX
COCIMHEHHUM, peakIusl MOJMKOHACHCAIMK, OOpa30BaHWE MENTHIHOM CBS3U.
buonornyeckoe 3HaueHne aMMHOKUCIOT. CHHTE3 ¥ TUAPOIU3 IENTUIOB.

benku kak npupoansie nonumepsl. [lepBuuHasi, BTOpUYHAs W TPETHYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OCJIKOB: THUIPOIU3, JACHATypaIus,
KaueCTBEHHbIC PEaKIIMU Ha OCJIKH.

DKCHepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HX MpEeBpalleHUM:
pacTBOpeHHE OENKOB B BOJE, JACHATypamus OENKOB NMPU HArpeBaHHUH, I[BETHHIC
peaknmu Ha O€NKH, pelieHWe OKCIEPUMEHTAIbHBIX 3a7a4 10 TeMaM
«A3oTconepkalme — OpraHHuYecKue COCIUHEHUS» U «Pacrno3HaBanue
OPraHUYECKUX COEAUHEHUID.

BbicokoMoJIeKYJISIPHBIE COeIMHEHMS.

OCHOBHBIEC TOHSITUSI XUMUHU BBICOKOMOJICKYJISIPHBIX COEJUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUU, CPEIHSAS MOJICKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U MOJUKOHICHCAIHSI.

[Tonumepubie wmatepuansl. I[lmactmacchl (MOJUATUIICH, TOJUIIPONMIICH,
NOJIMBUHWIXJIOPUJ, TOJUCTUPOJ, MOIUMETUIMETAKpUiIaT, MOJUKApOOHATHI,
nonvdTUICHTepedTanar). YTunusamus 1 nepepadoTka miacTukKa.

DI1acTOMEpHI: HaTypaIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBBIN) U CUIIUKOHBI. Pe3nHa.

BonokHa: HaTypaigbHble (XJIONOK, IEPCTh, MIENK), HICKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JTABCaH).

[Tonumepsbr CHEUUATIBHOTO Ha3HA4YEeHUs (TeduioH, KeBJap,
AJIEKTPOIPOBOISAIINE MTOJIUMEPHI, OMOpa3iaraeMple MOJIUMEPHI).

DKCIepUMEHTAIbHBIE METOJIbI M3yYEeHHUS BEIIECTB W HMX IPEBpallCHUN:
03HAKOMJIEHUE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcCC,
Kay4yKOB, pEIIEHUE HSKCIEPUMEHTAIbHBIX 3aJad 1o Teme «Pacno3naBanue
MJIACTMACC U BOJIOKOH.

Pacuérnrlie 3agaun.

Haxoxaenue wmoJsiekyssipHOM (OpMysbl OpPraHMYECKOTO COCAMHEHUS IO
MacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXKICHUE
MOJICKYJISIPHON  (OpMYJIBI OPraHMYECKOr0 COSIUHEHHS 1o Macce (00bEMYy)
POJIYKTOB CropaHusi, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) MPOTYKTOB
peaKkIMyi W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYPHOU (PopMyIIbI
OPTraHUYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMUYECKUX CBOMCTB WJIM CIOCOOOB
MOJIyYEHHUsI, OMpEICTCeHUE JOJMM BBIXOJIa MPOAYKTAa PEAKIHUH OT TEOPETHUECKHU
BO3MOJKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanust MeXNpeIMETHBIX CBS3EH MPU M3YUYCHUH OPTaHUYECKON XUMHU B
10 kiacce OCYyIIECTBISIETCS 4Y€pe3 HCIMOJb30BaHUE KaK OOIIMUX €CTECTBEHHO-
HAy4YHBIX TIOHSATUW, TaK MW TOHSTUH, MNPUHATBIX B OTIEIbHBIX MpPEaMeTax
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO01ire ecTeCTBEHHO-HAYUHbIE MMOHATHA: SBJICHUE, HAYYHBIN (PakT, runoTesa,
TEOpHs, 3aKOH, aHaldu3, CHUHTE3, Kiaccu(uKaius, HaOII0ICHUE, H3MEpPEHHUE,
AKCIEPUMEHT, MOJIEb, MOJICIIMPOBAHHUE.

du3nuka: Marepus, aroM, OJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIA,
SHEPreTUYECKU YypOBEHb, BEIIECTBO, TeJIO, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (DU3WUYECKUE BEJIIMYMUHBI, CIUHHIIBI HU3MEPEHHS, CKOPOCTb, SHEPrus,
Macca.

buonorusa: «kimerka, opraHu3M, OJKocucTeMa, Owochepa, MmeTaboIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(HBIA THUII NMUTAHUSA, OpOXKEHUE,



dboTocuHTe3, nbIXaHWe, OENTKH, YIJIEBOJbI, >KUPBI, HYKIECHHOBBIE KHUCIOTHI,
(bepMEHTHI.

['eorpadusi: mone3Hble HCKOMaeMbIe, TOTLTUBO.

TexHONOTHSA: TNHINEBBIC TMPOAYKTHI, OCHOBBI PAlMOHATHHOTO TUTAHUS,
MOIOITUE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifep. XuMH4eckuil snemeHTt. M3oromnel. CtpoeHue
AJIEKTPOHHBIX 000JIOUYEK aTOMOB, KBAaHTOBBIC YHMCJIA. DHEPreTUUECKUE YPOBHU U
noypoBHHU. ATOMHBIE opOuTanu. Knaccudukamuss XuMHIecKuX 3JIEMEHTOB (s-, p-,
d-, f-snmementsi). PacmpeneneHue dJIEKTPOHOB TIO AaTOMHBIM  OpPOUTAIISIM.
DneKTpOHHbIE KOH(PUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOrO—4E€TBEPTOrO MEPHOIOB
B OCHOBHOM U BO30YXJIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(MUTYypallud HOHOB.
DIIEKTPOOTPULIATENBHOCTb.

[Tepunonnueckuit 3axkoH U [lepuoanyeckas cucremMa XUMUUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CBsA3b NEPUOIUUYECKOrO 3akoHa U Ilepuoauueckoi CHUCTEMBI
XUMHUYECKUX DJIEMEHTOB C COBPEMEHHOW TEOpPHEW  CTPOEHUS  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU
OpPOCTBIX M CJIOXKHBIX BEIIECTB [0 TrpynnaMm ¢ TepuojaMm. 3HAUYCHUE
nepuoauueckoro 3akoHa /[.M. Menneneesa.

XumMuyeckass CBsSI3b. BuIbl XUMUYECKOW CBS3U: KOBAJEHTHAs, HWOHHa,
MeTajtndeckas. MexaHu3mMbl 0Opa3oBaHUs KOBAJEHTHOW CBSI3UM: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJIUHA CBA3U. [0S pHOCTH, HATTPABIEHHOCTh U
HACBIIAEMOCTh KOBAJCHTHOM CBsA3U. KparHeie cBsA3u. BogopoaHas CBs3b.
MexMONEKyYJISIpHBIE B3aUMOIEUCTBUS.

BaneHTHOCTP W BaJICHTHBIE BO3MOXHOCTH aTOMOB. CBsI3b DJIEKTPOHHOMN
CTPYKTYPBI MOJIEKYJ C UX T€OMETPUUECKUM CTPOCHUEM (Ha IpUMEpEe COCAMHEHUMN
3JIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBienne 0 KOMIUIEKCHBIX coequHeHHsX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COEIMHEHUN.
[ToHATHE O KOOPAMHALIMOHHOW XUMUH.

BemectBa  MONEKYJISIPpHOTO W HEMOJEKYJSIPHOTO  CTpOEHHS.  Tumbl
KPUCTANTMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucreMax. MctuHHable pacTBOphl. [lpencraBienue o
KOJUIOUAHBIX pacTBopax. CrnocoObl BBIpAXKEHUS KOHIIEHTPALIMU PAaCTBOPOB:
MaccoBasl J0Jisl BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIIEHTpauus. HacklleHHbie u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHCTamnoruaparsl.



Knaccudukanus m HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. TpuUBUANbHbBIC
Ha3BaHUSI OTJIEIbHBIX NIPEACTABUTENICH HEOPITaHUYECKUX BEIIECTB.

Knaccudukanus XUMHUUECKMX pEaKUUid B HEOPraHWUYECKOW M OpraHUYecKOn
XMMHUU. 3aKOH COXPAHECHMUS MACChl BEIIECTB; 3aKOH COXPAHECHUS U IMPEBPALICHUS
PHEPTUU TIPU XUMHUYECKUX peakiusiX. TermnoBbie 3h(PEKTH XUMUUECKUX PEaKIIUM.
TepMoXUMUYECKHE YPABHEHUS.

CKopoCTh XMMUYECKOW peaKiuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PAKTOPOB.
['omorenHble u rereporenHslie peakiuu. Karanus u katanu3aTtopsl.

OO6partumbie 1 HeOOpaTUMBIE PEAKIIMU. XUMHUECKoe paBHOBecue. KoHcTanTa
XMMHUYECKOro paBHOBecHus. (DakTophl, BIMSIONIME HA ITOJ0KEHHE XUMHUYECKOIO
paBHOBECHUS: TEMIEPaTypa, JAaBJICHUE U KOHIIEHTPAllMU BELIECTB, YYACTBYIOIIUX B
peakuuu. [Tpuauun Jle [larense.

OnekTpoiautuueckas gucconuanus. CuiabHble W cla0ble  3JIEKTPOJIUTHI.
Crenenp nuccoumanmu. Cpella BOJHBIX PAcCTBOPOB: KHUCJIOTHAs, HEWUTpaibHasi,
mienoyHas. Bonoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakuuu
MOHHOT0 OOMEHa.

OKHUCIIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTEneHb  OKHUCIICHHS.
Okucnurens W BOCCTAHOBUTENB. [Iponecchl OKHUCIEHWS W BOCCTAHOBJICHHS.
Baxneiinme OKHCIUTEIN W BOCCTAHOBHTENIHM. MeETOA AIEKTpOHHOTO OalaHca.
DIIEKTPOJIN3 pACTBOPOB U PACIIABOB BEILIECTB.

DKCHEPUMEHTAIbHBIE METO/Ibl HM3YyUYE€HUS BEIIECTB U HX MPEBPAIICHUM:
pa3loKEeHWe TEpPOKCUIa BOAOPOJAa B MPUCYTCTBUU KATAIM3ATOpPA, MOJIECIHU
KPUCTAINTMYECKUX PEIIETOK, TPOBEJECHUE PEAKIIUA HOHHOTO 0OMEHa, ONpe/IeiIeHUE
Cpedbl pacTBOPOB C TMOMOIIBK) HWHIMKATOPOB, M3YUYEHUE BIMSHUS PA3TUUHBIX
(GakTOpoB Ha CKOPOCTh XUMHUYECKONW pEaKIUU M TMOJOKEHHUE XHUMHYECKOTrO
paBHOBECHSL.

Heoprannuyeckasi xummusl.

[Tomoxenne HemerauioB B llepuognueckod CHCTEME  XUMHYECKUX
anemenToB J[.U. MenneneeBa u 0cOOEHHOCTH CTpoeHUs: ux atomoB. dusnyeckue
CBOMCTBAa HEMETAJJIOB. AJIIOTPONUSI HEMETAJUIOB (HAa MpPUMEpEe KHUCIOPOJa, CEPBHI,
docdopa u yriaepona).

Bomopon. Ilomydenne, ¢usndeckue W XUMHUYECKHE CBOMCTBA: PEAKIMU C
MeTajylaMd M HEMEeTalUlaMH, BOCCTaHOBUTEIbHbIE CBOWMcCTBa. ['mapuubl.
TOMIMBHBIE ATIEMEHTHI.

lNanorensl. HaxoxxaeHue B mpupoje, CHIOCOObI MOJydeHHUs, (HU3NYECKUue M
XMMHUYECKUE CBOMCTBA. [ 'aJloreHOBOAOPObl. BaxkHeWIne KUCI0pOICOAECpKAIINE
COCIMHEHMSI TajIoreHOB. JIabopaTopHbIE W MPOMBIIUICHHBIC CITOCOOBI MOTYUYEHUS
rajgoreHoB. [I[pumeHeHune rajJjoreHoB U X COCIMHEHUM.



Kucnopon, o3on. JlaGopaTopHble M HPOMBIIUIEHHBIE CHOCOOBI MOTYYEHUS
kuciopona. Ou3znyeckue U XMMHUYECKHUE CBOWCTBA M NMPUMEHEHUE KHUCIOpoJa U
030Ha. OKCUIbI U IEPOKCUIBI.

Cepa. HaxoxneHue B Tpupojie, CIOCOObI TMOJy4YeHUs, (PU3NUECKUE U
xumuueckue cpoiicTtBa. CepoBogopona, cyiabduasl. Oxcua cepsi(IV), okcua
cepbl(VI). CepHucras u cepHas KUCJIOTHI U uX cond. OCOOEHHOCTH CBOMCTB
CEpHOM KUCIIOTHI. [IpuMeHeHne cephl U €€ COETMHEHU .

A3or. HaxoxaeHue B mpupoje, CHocoObl MOJIy4YeHHus, (pusndyeckue u
XUMUYECKUE CBOMCTBA. AMMMaK, HUTpUbl. OKCUAbI a30Ta. A30THUCTasI U a30THAs
KHCJIOTHI U UX coiu. OCOOCHHOCTH CBOMCTB a30THOM KHUCIIOTHI. [IpuMeHenue azora
U €r0 COeIMHEHUI. A30THBIE yJI00pEHHUS.

®docdop. Haxoxnenue B mpupoje, crnocoObl MONMydeHUs, (PU3MUYECKUE U
xumuueckue cpoiictBa. @ochunasl u dochun. Oxcunbl dochopa, dochopHas
kuciota u e€ comu. [lpumenenue dochopa u ero coenunHeHui. dochopHbIe
ya00peHus.

VYrinepon, HaxoXIeHUE B NOpUpojAe. AJUIOTPONHbIE  MOAU(PUKALHUU.
dusznueckue W XUMUYECKHE CBOWCTBA TPOCTHIX BEHIECTB, OOpPa30BaHHBIX
yriepoaoMm. Okcup yriuepona(ll), okcun yrnepona(IV), yronpHast kuciora u eé
cold. AKTHBUPOBAHHBIA yTOJb, amcopbums. DymnepeHsl, rpadeH, yriepoaHbe
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEHIECTB, 0OPAa30BAHHBIX YTJIEPOJOM, U €0
COEIMHEHUM.

Kpemuuii. Haxoxnenue B mpupojie, crnocoObl MoyyeHus, Gu3nYecKue M
xumudeckue cporictBa. Oxcup kpeMHusA(IV), kpeMHueBass KHCIOTa, CHJIMKATHI.
[IpumeHnenue kpemMHus U ero coeiuHeHui. CTekso, ero nojiy4yeHue, BUIbl CTEKIIA.

[Tonoxenue meramioB B [lepuoanueckoii cucreMe XMMHUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHHUSI DJIEKTPOHHBIX 000JO0UYEK aToMOB MeTauioB. OOuue
¢duszuyeckre cBoiicTBa MeTauioB. [IpuMeHeHHME MeETauioB B OBITY U TEXHHKE.
CmuiaBbel METAJIIOB.

DNEeKTPOXUMHYECKUN psAll HanpsbkeHuid  MertauioB.  OOmme  crnocoObl

MOJIyYeHUS METaJJIOB: TUIPOMETAILTYPrus, MUPOMETAIUTYPIHs,
anekTpoMmeraiuryprusi. Ilonsarue o koppo3uu MetamioB. CHocoObl 3alllMTHl OT
KOPPO3HUH.

O6mrast xapakrepuctuka MertamwioB [A-rpynmer [lepuoanueckoil crucTeMbl
XUMUYECKUX dJIeMeHTOB. Hatpuii u kanmuii: mnomydeHue, GU3MYECKUE U
XUMHYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIUHEHUI.

O6mas xapakrepuctuka metaioB IIA-rpynmel [lepuonnyeckoil cucteMbl
XUMUYECKUX JJIEMEHTOB. Maramii W KaJblIHWi: TOJNy4YeHHE, (U3UYECKUE U
XUMHYECKUE CBOMCTBA, INPUMEHEHHE IIPOCTBIX BEIIECTB M WX COEAUHEHHM.
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.



ATIOMHUHMI: TTOTy4YeHue, GU3NYecKrue U XMMUYECKHUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BeIlleCTBA M €ro coeauHeHud. AM@orepHble CBOICTBAa OKCHUIA U
TUJIPOKCHUAA ATFOMUHHUS, TUAPOKCOKOMILIEKCHI aJTFOMUHMUSL.

OOmast  xapakTepucTHKa MeTauioB 1o0ouHbIX mnoarpynn (b-rpymnm)
[Ieproan4eckoi CUCTEMBI XUMUYECKHUX 3JIEMEHTOB.

du3nuecKkre U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKkcuabl U
ruapokcunsl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auxpomarhl, HX
OKHCJIMTENbHbIE CBOKCTBA. [loTyueHne u npuMeHeHne Xxpoma.

@u3nyeckue W XHUMHYECKHE CBOMCTBA MapraHila M €ro COCIUHEHUM.
Baxneiimme coenunenuss wapranna(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). [lepmanranat xanusi, €ro OKUCIUTEIbHbIE CBONCTBA.

Ou3nyecKkue U XUMMUYECKHE CBOMCTBA Kejle3a U e€ro coeauHeHuil. OKCUsbl,
ruapokcuasl u conu xeneza(ll) u xenesa(Ill). [lonyuenre u npuMeHeHUE Keye3a
Y €r0 CILIABOB.

DU3UYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coennHeHun. [lonydenue u
IIPUMEHEHHUE MEIU U €€ COCIMHEHU M.

[Muuk: mnosydeHue, (PU3MUYECKUE U XHUMHYECKHUE CBOMCTBa. AMQOTEpHBIC
CBOWCTBA OKCHJIa U TUJIPOKCUIA IMHKA, THAPOKCOKOMIUIEKCHI IUHKA. [[puMenenne
[IUHKA U €r0 COeIUHEHUH.

DKCIEpUMEHTAIbHBIE METOJbl HM3yYEHUS BEUIECTB M HMX IPEBPALICHUN:
u3ydeHue oOpaslioB HEMETAJJIOB, TOpEeHHE cepbl, docdopa, xKene3a, MarHus B
KUCJIOPOJIe, HM3YYCHHE KOJUIEKIMU «MeTamibl W CIUIaBbl», B3aUMOJICHCTBHUE
HIEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAJIJIOB C BOJOM (BO3MOKHO HCIIOJIL30BaHUE
BUJICOMATEPHUAIIOB), B3aUMOJAECHCTBHE ILIMHKA W JKEJie3a C pacTBOpaMH KHUCIOT U
HIEJI0YEH, KAYECTBEHHBIE PEAKIIMM HA HEOPTAHMYECKHE aHUOHBI, KATUOH BOJIOPO/Ia
M KaTHOHBbl METAJUIOB, B3aWMOJICMCTBUE THUIPOKCUIOB AJTOMUHHUS U IIMHKA C
pacTBOpaMH KHUCJIOT WU IIEIOYEH, PEIICHUE SKCIEPUMEHTAIbHBIX 33Ja4 M0 TeMaM
«lanorensr», «Cepa u e€ coenmuHeHUus», «A30T u (hochop U UX COCTUHEHUS,
«MeTabl TIaBHBIX TOATPYII», «MeTamuibl TOOOYHBIX TOATPYIII.

XuMHUA U KM3Hb.

Ponb xumuu B o0ecrieyeHnn yCTOMYMBOTO pa3BUTH denoBeyecTBa. [lonsTue
0 HAy4HBIX METOJAX IMIO3HAHUS W METOJOJOTHMM HAy4YHOTO HCCIIEIOBAHUS.
Hayunble nmpuHIMITBI OpraHu3aluu XUMUYECKOTO TPOU3BOACTBA. [IpOMBIIITIEHHBIE
CIOCOOBI MOJTYYEHHUs] BAKHEUIUX BEIIECTB (HAa MpUMEpE MPOU3BOJICTBA aMMHAKa,
CEpHOM KHUCIOThI, MeTaHoJa). [IpombllieHHbIe CIOCOOBI MOTYYEHUS METAIIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HECHHE OKPYKAIOLIEW Cpenbl MU €ro IOCIEICTBUS.
Ponp xumun B 06ecriedeHIN SHEPTETHIECKON 0€30MMacHOCTH.

XuMusi U 340pOBbe UesnoBeKa. JlekapcrBeHHble cpenactBa. IlpaBunia
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUM B pa3BUTUN MEIULIMHBI.



XUMHMsI MUK OCHOBHBIE KOMITIOHEHTHI, MUIIEBbIE N00aBKku. Poib xumuu B
oOecrieueHnu MUIIeBOi 0€30MacHOCTH.

Kocmernueckue u mnapdromepnbie cpenactBa. beitoBas xumwus. [IpaBuna
0€30MacHOr0 MCIHOJIb30BaHUsl MpPEnaparoB OBITOBOM XWMHH B IOBCEIHEBHOMN
KU3ZHU.

XUMHSI B CTPOUTENIHCTBE: BaKHEUIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
O€TOH).

XuMHS B CEJIbCKOM X034iicTBe. OpraHu4ecKrue U MUHEpAIbHbIE YI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuasbl, KPAaCKH, CTEKJIO, KEpaMHKa.
Marepuansl aist aneKTpoHuKkd. HaHoTexHOI0TMu.

Pacuérnbie 3agaum.

Pacuérel: Macchl BemecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYacTBYIOUIMX B pPEAKIMU BELIECTB,
Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKLIHUH, €CIU OJHO U3
BEIIECTB MMEET MpHUMecH, Macchl (00bEMa, KOJMYECTBA BEIECTBA) MPOAYKTa
peakuuu, €CiIM OJHO M3 BEIIECTB JAaHO B BHUAE pacTBOpa C ONPEACIEHHOU
MAacCOBOM JOJIEW PACTBOPEHHOIO BEUIECTBA, MACCOBOW JOJH MW MOJIIPHOMU
KOHIICHTPAIlMM BEILIECTBA B pPAacTBOpE, JOJHM BBIXOJAA IPOAYKTa PEAKIHMH OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss  MeXnpeaMETHbIX  CBsi3ed NpU  HM3ydYeHMM OoO0lmed u
HEOpPraHU4eCcKorl XuMuu B 11 Kiacce OCyIlIeCTBISIETCA Y€pe3 MCIIOJIb30BAHUE KaK
OOIIINX €CTECTBEHHO-HAYYHBIX MOHATHHI, TaK U MOHSITUN, IPUHATHIX B OTACIBHBIX
IIpeAMETax €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01re ecTeCTBEHHO-HAYUYHBIE MMOHATHA: SBJICHUE, HAYYHBIN (DaKT, runoTesa,
TEOpHUsl, 3aKOH, aHaJIW3, CUHTE3, KiacCU(PUKalUs, MePUOAUYHOCTh, HAOIIOIECHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOJEINb, MOJIECIINPOBAHHUE.

dusnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, IMPOTOH,
HEUTPOH, MOH, U30TOIBI, PAINOAKTUBHOCTb, MOJIEKYJIA, JHEPIrETUYECKUN YPOBEHD,
BEIIIECTBO, Tello, OOBEM, arperaTHOe COCTOSHUE BEIIECTBa, HJACAJbHBIN Ta3,
(¢u3ryYecKre BEeIUYUHbI, €IMHULIBI U3BMEPEHHUS, CKOPOCTb, SHEPTHsl, Macca.

buonorus: kneTka, opraHusM, sKocucTeMa, Ouocdepa, MeTaboIN3M, MaKPO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIAEBOABI, HYKJICHMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U TOTOK YHEPTHH B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOpHbIE MOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOILIMBO,
pecypchl.

TexHoJorusl: XUMUYECKasi MTPOMBIIIJIEHHOCTb, METAJLUTypIusi, CTPOUTEIIbHBIC
MaTepualibl, CEJIbCKOXO3IUCTBEHHOE ITPOU3BOJICTBO, IHUILIEBAs IIPOMBIIIIEHHOCTb,
dbapmaneBTUYECKas IPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKHUX



[IpcrapaTtoB, IIPOU3BOACTBO KOHCTPYKOHMOHHBIX MATCPHUAJIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTH, HAHOTCXHOJIOTUU.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHN
HA YI'JIYBJIIEHHOM YPOBHE CPE/ITHEI'O OBIIEI'O OBPA30OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

B cootBeTcTBUM € CHCTEMHO-ACSTEILHOCTHBIM TMOJIXOJOM B CTPYKType
JUYHOCTHBIX PE3YyJhTATOB OCBOCHHS TpeIMeTa «XHUMHS» Ha YPOBHE CPEIHETrO
oOmiero oOpa3oBaHUsS BBIICIEHBI CIEAYIOIMIME COCTABIISIIOIIME: OCO3HAHUE
0o0y4aronMMucs POCCUHCKOM TpakIaHCKOW MACHTHUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSATEIILHOCTH U CaMOOMPEICICHUIO; HATMYMEe MOTUBAIIUU K
00y4YeHHI0; TOTOBHOCTh M CIOCOOHOCTh OOyYaroHmIMXcsi pPyKOBOACTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMU T[OBEJCHUSA, HAIMYWE
IPABOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhI; CHOCOOHOCTh CTABUTH LEIH U CTPOUTH
YKU3HCHHBIC TIIaHbI.

JIngyHOCTHBIE pE3yJbTaThl OCBOEHUS TNpeAMEeTa «XHUMHS» OTPAKAIOT
c(hOPMHUPOBAHHOCTh OTBITA ITO3HABATCIIBHOW W TPAKTUYECKON JACSATEIBHOCTU
o0ydJaronuxcst B MpoIecce peaan3aiiui 00pa3oBaTeIbHOMN NeATeTbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpaKaroT
c(hOPMUPOBAHHOCTh OIbITA IMO3HABATEIIBHOM M TPAKTUYECKON JesSTEeIbHOCTH
oOyyarommxcsi B mpoliecce peain3anur 00pa3oBaTEIbHON JEATEIBHOCTH, B TOM
YHCJIC B YACTH:

1) rpa:k1aHCKOTO BOCIIMTAHMS:

OCO3HaHUS 00YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00513aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABOIOPSJIKY;

NpEACTaBICHUSI O COLMAIbHBIX HOpPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHOIIICHUU B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JESATEIHHOCTU TPH CO3JIaHUU
y4eOHBIX MPOCKTOB, PEUICHUN yYeOHBIX W TMO3HABATEIBHBIX 3a/a4, BHITIOJHEHUN
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTHI JIPYTUX MPU aHATN3€ PA3IUYHBIX BUIOB YUCOHOU NEATEIHLHOCTH;

2) IATPMOTUYECKOT0 BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAy4yHOMY HaCIEIUI0
OTE€UYECTBEHHON XUMMHHU,

YBOXEHUSI K TIPOIECCY TBOPYECTBA B OOJACTH TEOPUH U TPAKTUUYECKOTO
NPWIOKEHUS! XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT
JUINTENIbHBIX ~ HAOJIOJEHUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
TIOCTOSIHHOTO TPY/Ia YUYE€HBIX U MPAKTUKOB;



MHTEpECa M MO3HABATEJbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOLIEM
aHaiu3e MHPOpPMALUU O MEPEOBBIX JTOCTUKEHUSX COBPEMEHHOM OTEUEeCTBEHHOM
XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHUSI, STUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBI3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TOCTYIKH CBOMX TOBApHUIIEH C
MO3UILINI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEACTBUN
MOCTYIIKOB;

4) gpopmMupoBaHHs KyJbTYPHI 310POBbS:

NOHUMAaHUSl LEHHOCTEH 3I0poBOro U 0Oe30macHoro ooOpas3a >KH3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHONICHHS K COOCTBEHHOMY (DHU3WYECKOMY U
MICUXUYECKOMY 30POBBIO;

coOmro/ieHrs TpaBuil 0Oe30MacHOro oOpallleHuss ¢ BEUIECTBaMU B OBITY,
IIOBCEHEBHOM KU3HU, B TPYI0BOU IEATEIBHOCTH;

NOHUMAHHUS LEHHOCTH TPaBUJl HHJIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIINX 3JOPOBBIO M KU3HU JIIOJICH;

OCO3HAHUS TOCIEJICTBUNA W HEMPUSATUS BPEAHBIX MPHUBBIUEK (yHMOTpeOIeHUs
AJIKOT0JIsI, HAPKOTUKOB, KypEHHS);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  Y4e€OHO-UCCIEAOBATEIbCKOM
NESTENBbHOCTH, OOINECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NEeSITENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YydYacTHE B pEHIEHUM MPAKTHUYECKUX 3aj]ay
COIMAJIbHOM HAIMpPaBIEHHOCTH (B paMKaxX CBOETO KJacca, IIKOJIbI);

MHTEpECa K MPAKTUIECKOMY M3yUCHHUIO MPOodecCuidl pa3auyHoro pojaa, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMHUHU;

YBaXEHUS K TPYY, JIIOASIM TpyJa U pe3yibTaTam TPyAOBOU JeATEIHLHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIMBHUIYaJbHOH TPACKTOPUHU
oOpazoBaHusi, Oyaymiedi npodeccuu U peanu3anud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUU, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 1I€JIECOO0Pa3HOr0 OTHOIICHHS K TPUPOJE KaK HCTOUYHHUKY
CYIIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAaHUSI TJIOOATBHOTO XapakTepa SKOJOTUYECKUX MPOOIeM, BIMSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE MTPUPOIHON U COIUATBHON CPEbL;



OCO3HAHUS HEOOXOJUMOCTH HCIIOIb30BaHUS JOCTIKCHUA XUMHUH IS
peLIeHUs] BOIIPOCOB PALlMOHAIIBHOIO IPUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPHUATUS JACUCTBUM, TMPUHOCIIIMX BPEI  OKPYkKarOLIEU
NPUPOJIHON cpeJlie, YMEHHSI MPOTHO3UPOBATh HEOJArOMpPUSITHBIE SKOJOTHYECKUE
MOCJIECTBUSA NPEANPUHUMAEMBIX JEUCTBUM U TPEAOTBPAILATH UX;

HaJIMYUs Pa3BUTOTO HKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTHYECKON KYJIbTYPHI,
OTbITa NEATEILHOCTH AKOJIOTUYECKOM HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCA MMHU B ITO3HABATEIIbHOW, KOMMYHMKATUBHOW U COLMAIBHOU
IIPAKTUKE, CIOCOOHOCTH W yMEHHUS AaKTUBHO MPOTUBOCTOSTH HACOJOTHUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUA
HAyKH U OOIIECTBEHHOMN MPAKTUKU;

MOHUMAaHUS CIenNUu(PUKA XUMHUU KakK HAyKd, OCO3HaHUS € poiud B
dbopMHUpPOBAHUN PALMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JIaHUU IIEJIOCTHOTO
IpeCcTaBlieHuss 00 OKpYy’KarolleM MHUpE Kak O €IMHCTBE MPUPOABI U YellOBeKa, B
MO3HAHUU TMPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHuu MpobiieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHMHH JJIS COBPEMEHHOU
UABUIM3AIUU: B €€ T'yMaHMCTUYECKOM HAIIPABJICHHOCTH W BaXXHOU pPOJIM B
CO3/TaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpPhl, B PEIICHUH TJI00ATBHBIX
npoOJjieM YCTOMYMBOTO Pa3BUTHUSI UYEJIOBEUECTBA — CBIPbEBOM, SHEPreTUUYECKOM,
MUIIEBOA U 3KOJIOTUYECKOW 0€30MacHOCTH, B Pa3BUTUHM MEIUIMHBI, 00€CTICYEHUN
YCJIOBUM YCHENIHOTO TPYy/a U IKOJIOTHYECKH KOMMDOPTHON KU3HHU KAKJIOTO YICHA
00I1IeCTBA;

€CTECTBCHHO-HAYYHOM TIPaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJI0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCHOJIb30BATh
MOJTy9aeMbIe 3HAHUS JIJIS1 aHAIN3a U OOBSICHEHUS SBIICHUIA OKPYIKAIOIIETO MUpPA U
MIPOUCXOAIINX B HEM U3MEHEHUM, YMEHHUSA JIeTIaTh 000CHOBAHHBIE 3aKIFOYCHUS Ha
OCHOBE HAy4HbIX (AKTOB M UMEIOIIMUXCSA JAaHHBIX C IEJbI0 MOJXy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HKCIOJIb30BaTh XUMHUYECKUE 3HAHUSA JJIs
perieHus IpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpPECa K O3HAHUIO, UCCIIEI0BATEIBCKOMN AEATEIbHOCTH,

TOTOBHOCTM M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMOOOpa30BaHMIO, K AaKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUM MO XUMHUH B
COOTBETCTBHHM C )KM3HEHHBIMHU NOTPEOHOCTAMU;

UHTEpEeca K OCOOCHHOCTSAM TpyAa B paznudHbIX cepax mpodeccruoHanbHOM
JEATEIbHOCTH.



METAIIPEIMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHUS MPOrPaMMBI 110 XMMHH Ha YPOBHE
CpemHero oomero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBbICe 1 (QOPMHUPOBAHHS  MHPOBO33PCHUS  OOyYaIOIIUXCS
MEKIUCIUTUTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAKAIOIIHNE
ICJIOCTHOCTh HAyYHOHM KapTHHBI MHpa M CHEHH(PHKY METOJOB ITO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHsl, SIBICHHUE,
IPOIIECC, CHCTEMa, HAyYHBIA (DAaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, KCCIIe0BaHNE, HAOTIOCHHE, U3MEPEHHE, SKCIICPUMEHT U JAPYTHC);

YHHUBEpCaJIbHbIC y4eOHbIC NIeHCTBHS (IT03HABAaTEIbHBIC, KOMMYHHUKATHBHBIC,

pEryJsiTUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (GyHKUIHOHATBHOM
TPaMOTHOCTH M COIIMAIbHOM KOMIIETEHIIUU 00y4aroIXCs;
CIIOCOOHOCTB o0yyaromuxcs UCITI0JIB30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAJIbHBIC y4eOHBIC
JIEVCTBUA B IO3HABATEILHON U COLIUAIIBHOW MPAKTHUKE.

MeranpeaMeTHbIE pPE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

1) 6a30Bble JIOrHYecKHUe AeHCTBHS:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MpoOsemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh IeIU JACATEeTbHOCTH, 3ajlaBasi MmapameTpbl U KPUTEPUU UX
JTOCTUKEHUS, COOTHOCUTD PE3YIIbTATHI ACSATEILHOCTH C TOCTABICHHBIMHU LICJISIMU;

HCIIOJIb30BaTh IMPU OCBOCHUHU 3HAHUN MPUEMBI JIOTMYECKOTO MBIILUICHUS:
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU TMOHSATUM U YCTAHABIMUBATh UX B3aUMOCBSI3b,
WCII0JIb30BaTh COOTBETCTBYIOIINE MOHATHS JI1 OOBSICHEHUs OTIAEIbHBIX (PAaKTOB U
SIBJICHUM;

BBEIOMpaTh OCHOBAHUS M KPUTCPUU I KIACCH(PHUKAIIMU BEIICCTB H
XAMHUYECKUX PEAKIIHM;

YCTaHABIMUBATh MPUUYUHHO-CJIEJICTBEHHBIC CBS3M MEXKAY H3y4aeMbIMHU
SIBIICHUSIMH;

CTPOUTH JIOTMYECKUE pPacCCyXJAeHUs (MHAYKTUBHBIC, ACAYKTHUBHBIC, TIO
QHAJIOTHH), BBISABISATH 3aKOHOMEPHOCTH M IPOTHBOPEUMS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHSITh B MPOIECCE MO3HAHUS HCIOJIb3yEeMbIe B XUMHH CHUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHUMBOJI) DJJIEMEHTa, XHUMHUYeckas ¢Gopmylia, ypaBHEHHE XUMHUYECKOU



peakiuy — TMPU PElIeHWH Y4YEOHBIX MO3HABAaTEIbHBIX M MPAKTHUUECKUX 3aj1ad,
IPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEICTABICHUS ISl BBISIBIICHHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a3oBbIe HCCIeI0BaTEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKHUX
peakuuii;

(GbopMyIMpPOBATH LIENU U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BaTh MOCTABICHHBIE
U CaMOCTOSITEIbHO C(OPMYJIMPOBAHHBIE BOIPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI 11 (DOPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMbBIX CYXKIECHUI;

BJIAJIETh HABBIKAMHU CaMOCTOATEJIBHOTO IUIAHUPOBAHUS W IPOBEIACHUSA
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOJATh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIHpOBaTh
00001IIeHHsT ¥ BBIBOJIBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIHTATOB MCCIICOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIEAOBATENbCKOM M MPOEKTHON
NEeSATENbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEIBHOMY
MOUCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3ajlay, MPUMEHEHUIO Pa3IUYHBIX
METOJI0B TO3HAHMSI.

3) padora ¢ nnpopmanueii:

OPUEHTUPOBAThCA B PA3IMYHBIX HCTOYHUKAX HWHopManuu (Hay4dHO-
NOMyJIsIpHAst JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsI, CIPaBOYHBIE MMOCOOUS,
pecypcebl lHTEpHETa), aHAMM3UpOBaTh MHPOPMAIIUIO PA3THYHBIX BUIAOB U (HOPM
peACTaBICHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMIPOTUBOPEYUBOCTB;

dbopMyIMpOBaTh 3aMPOCHl U MPUMEHATh Pa3IMYHbIE METOAbI MPHU MOUCKE U
otoope wuHbOpMalUM, HEOOXOAWMOW ISl BBIMOJHEHUS Y4YEOHBIX 3a/1ad
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT KCHOJIB30BAHKUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BBIOMpaTh  oNTUMaiIbHyI0  GOpMy  TIpeACTaBICHUS
uH(popmalmu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBAa NpH paboTe C
XUMUYECKON uHGpOpMaIMel: TPUMEHSATh MEXIpeAMEeTHbIe ((u3udyeckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBI, (POpMYJIbl, aOOpeBUaTypbl, HOMEHKJIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIAIHOCTH.

KoMMyHUKAaTHBHBbIEC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:



3a/1aBaTh BOMPOCHI IO CYIIECTBY 0OCYXIaeMOM TEMBI B XO/I€ TUAJIOTA W/WIH
JTUCKYCCHUH, BBICKa3bIBaTh HJI€U, (DOPMYIUPOBATH CBOU MPETIOKEHUS
OTHOCHUTEJBHO BBINIOJIHEHUS MTPEIOKEHHON 3aa4H;

BBICTYIIaTh C MPE3CHTAI[UCH pe3yIbTaTOB ITO3HABATCIBHOW JCSITCIIBHOCTH,
MOJYYEHHBIX CAMOCTOSITEILHO MM COBMECTHO CO CBEPCTHUKAMH IPH BBIMOJTHEHUN
XUMHYECKOTO 3KCIICPUMEHTA, MPAKTHUYECKOW pabOThI MO MCCIICIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIICCTB, Pean3allii Y4eOHOTO MPOeKTa, U POPMYJTUPOBATH BHIBOIBI
10 pe3ysbTaTaM MPOBEACHHBIX HCCICIOBAHHNA IYTEM COTJIACOBAHMS TO3HMIMHA B
X0J1e 00CYX/ICHUS 1 0OMEHa MHCHUSIMH.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUYeOHBIC 1eiiCTBUA:

CaMOCTOATENIbHO IUJIAHUPOBATh W OCYILECTBIATH CBOIO I103HABATEIBHYIO
NeATENBHOCTh, ONpenessis e€ Ieau W 3aJavyd, KOHTPOJHMPOBAaTH W II0 Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh NpPEIaraéMblii aJIroput™M ACHUCTBUH INpu
BBITIOJIHEHUN YYEOHBIX U HWCCIEAOBATENbCKUX 3a7a4, BBIOMpaTh HamOoIee
3¢ (deKTUBHBIN Ccroco0 HMX penieHuss ¢ Y4ETOM TOJNyYeHHsS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUUYECKUX PEAKIIMSIX;

OCYIIECTBJISATh CAaMOKOHTPOJIb JIEATCILHOCTH Ha OCHOBE caMoOaHajiu3a |
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATHI

[IpeameTHBIC pE3yIbTaThl OCBOCHUS MPOTPAMMBI 10 XUMHH Ha YTIIyOJIEHHOM
YPOBHE Ha YpPOBHE CpeaHero ooOmiero oOpa3oBaHUs BKIIOUYAIOT CHEIU(pUUIECKUe
JUTSL Y9eOHOTO mpeaMeTa « XUMUSD HaydHbIC 3HAHUS, YMEHHS M CIIOCOOBI JCHCTBUIN
110 OCBOCHUIO, MHTEPIIPETAIIMN M MPEOoOPa30BAHMIO 3HAHUN, BUIBI JACATCIBHOCTH
M0 TIOJYYCHHWIO HOBOTO 3HAHWS W MPUMEHEHUIO 3HAHWHA B PA3IUYHBIX yUeOHBIX
CUTyaIlUsX, a TAaK)KE B PEaJbHBIX KU3HECHHBIX CUTYyaIlUsIX, CBA3aHHBIX C XUMHCH. B
nporpaMMe II0 XUMHUHM TIPEJAMETHBIC PE3yJbTaThl IMPEJCTABICHBI IO TojaM
U3YUYCHHUS.

10 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUsI Kypca «OpraHudeckas XUMUSD)
OTpaXaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUI: O MECTE€ M 3HAYCHUU OPraHUYECKOU
XUMUU B CHCTEME €CTECTBCHHBIX HAyK U €€ poju B 00€CIeUeHWU yCTOWYHMBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTHUECKOM, SJHEPTETHUECKON U



MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B o0ecreyeHuu PalMOHAIIBHOTO
MPUPOJIONOIB30BaHUS, B (OPMUPOBAHUM MHPOBO33PEHUS] U OOIIEH KyJIbTypbl
YeJIOBEKa, a TaKXE€ OKOJOTMYECKH OOOCHOBAHHOIO OTHOUIEHUS K CBOEMY
3J0POBBIO U IPUPOJHOM CpeELIE;

BIIQJICHUE  CHUCTEMOM  XUMHUYECKUMX  3HAHUM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIAraloUIMe MOHATUS — XUMUYECKHUM SJIEMEHT, aTOM, SJIpO U 3JIEKTPOHHAS
obonouka aroma, S-, p-, d-aToMHbIE OpOWTalM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUS aToMa, TruOpuau3alus AaTOMHBIX OpOWUTalie, HWOH, MOJIEKYIa,
BAJICHTHOCTD, JJIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBINA 00BEM, YTIEPOIHBIN CKeNeT, (PYyHKIIMOHATbHAS
rpylna, pajaukai, CTPYKTypHble (opMyssl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJICTHBIC), M30MEpHUsl CTPYKTypHas U MPOCTPAHCTBEHHas (Te€oMeTpuuecKas,
ONTUYECKAs]), H30MEPblI, TOMOJIOTUYECKUN PN, TOMOJIOTH, YIJIEBOAOPOMIbI,
KUCJIOPOJI- U a30TCOJEPKAIIUE OPraHUYECKUE COECAUHEHUS, MOHOMED, IOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHUS, TEOPUH, 3aKOHBI
(nepuoanueckuii 3akoH J[. WM. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BeiecTB A. M. ByTnepoBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUuss OHHEPrUM TMPU XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XMMHUH, MUPOBO33PECHUECKHE 3HAHMS, JEKAIIUE B OCHOBE
MOHUMAHMS TPUIMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHUM; MPEJICTABICHUS
0 MEXaHM3MaX XUMHUYECKUX peakIui, TEPMOJUHAMUYECKMX W KUHETUYECKHUX
3aKOHOMEPHOCTAX MX MNPOTEKAHUSA, O B3AUMHOM BIIMSIHUM aTOMOB M TPYIIIT aTOMOB
B MOJIEKYyJIax (MHIYKTUBHBIA U Me30MepHbIN 3 dekToi, opuentantsl [ u Il pona);
(dakToIOTHYECKHE CBEJCHHMS O CBOMCTBAaX, COCTaBe, IMOJYYEHUU U 0€30MacHOM
WCIIOJIb30BaHUN BAXKHEUIIUX OPraHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
NEATeIbHOCTH  YEJIOBEKa, OOIMX  HAyYHbIX  MPUHIUMNAX  XUMHYECKOIO
IPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJA, TepepaboOTKH HEPTH);

c(OpPMHUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEPHBIC MPU3HAKU TOHSATHUH,
YCTaHaBJIMBaTh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPH
OIMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPTraHUYECKUX COCTUHECHUN;

c(hOpMUPOBAHHOCTH YMEHUH:

UCIIOIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJII COCTABJIEHUS MOJIEKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POpMYIT OpraHnyecKux
BEIIIECTB;

COCTaBJISITh YPABHEHUSI XUMUUYECKUX PEAKIHUN U PACKPBIBATH UX CYIIHOCTb:
OKHMCJIMTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUMKA  IMOCPEICTBOM  COCTAaBJICHUSA
AJIEKTPOHHOTO OajlaHca »JTUX peakIiuii, peakiuii HOHHOTO OOMeHa IyTEéM
COCTABJICHHUSI X MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUM;



W3TOTaBIIMBATh MOJIEIN MOJICKYJI OPraHUYECKUX BEIIECTB IS WUTIOCTPALUH
UX XUMHUYECKOT'0 M MPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMHUPOBAHHOCTh YMCHHI: yCTaHABIMBATh MPUHAIC)KHOCTh H3YYCHHBIX
OpPraHMYeCKUX BEIIECTB IO HUX COCTAaBY U CTPOCHHUIO K OMNPEACIEHHOMY
KJIacCy/Tpynne COCIMHCHUH, JaBaTh UM Ha3BaHMWS [0 CHCTEMAaTHYECKOMN
Homenknarype (IUPAC) u npuBOIUTH TPUBHAIBHBIC Ha3BaHWS JJIA OTACIBHBIX
NpEeACTAaBUTENICH OPraHMYECKUX BEIIECTB (ITUJICH, alleTUJIEH, TOJYOJ, TJUIEPHUH,
STUJICHTJIMKOIb, (eHos, dopmanbAerua, aneTaiblIeruj, aleToH, MypaBbUHas
KHUCIIOTa, YKCYCHAsI KHCIIOTa, CTEAPUHOBAS, OJIEMHOBAS, TATbMUTHHOBAST KUCIIOTHI,
TJIMIMH, aJaHWuH, MalibTo3a, (PYKTO3a, aHWJIUH, JTUBUHUJ, U30IPEH, XJIOPOMPEH,
CTUPOJI U IPYTHEC);

c(hOPMHUPOBAHHOCTh YMEHHUS ONPEACIATh BHJ XHUMHYECKOW CBS3H B
OPTraHUYECKUX COCIMHCHHSIX (KOBAJICHTHAs W WOHHAs CBsI3b, G- W T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMHUPOBAHHOCTh YMEHHUS NPUMEHATH IIOJOKECHHUS TEOPHUU CTPOCHUS
opraHnueckux BemiectB A. M. byTiepoBa 11 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(OPMHUPOBAHHOCTh ~ yYMEHWH  XapaKTepU30BaTh  COCTaB, CTPOCHUE,
bU3UYECKHEe M XHUMHYCCKHE CBONCTBA THIUYHBIX IIPEACTABUTEICH pPa3IUIHBIX
KJIACCOB OPTaHWYECKHMX BEIIECTB: aJKAHOB, IIMKJIOAIKAHOB, aJKCHOB, AJIKQIUEHOB,
QJIKUHOB, apPOMATHUYECKUX YIJIEBOJOPOJOB, CIUPTOB, albJCTHJ0B, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMHUHOB, AMHUHOKHCIIOT, OEJIKOB, YTJEBOJOB (MOHO-, M- W TOJHCAXapHIOB),
WUTFOCTPUPOBATh ~ TEHETHYECKYHD  CBSI3b  MEXKAY  HHMH  yPaBHCHHSIMU
COOTBETCTBYIOIIMX XHWMHYECKUX PEAKIUH C MCIOJIH30BAHUEM CTPYKTYPHBIX
dopmy;

c(OPMHUPOBAHHOCTh yMEHHUS TMOATBEPXKIATh HAa KOHKPETHBIX TPHUMEpax
XapaKkTep 3aBUCHMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COSIUHECHHM OT
KPaTHOCTH M THIA KOBAJICHTHOM CBS3H (C- M TT-CBSI3M), B3AMMHOTO BIIUSIHUS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKU YTIIEBOJIOPOJIHOTO
Ceipbst  (He(Th, TPUPOAHBIN Ta3, Yrojb), CIOCOOBI €ro mepepaboTKu U
IPaKTHIECKOE IPUMEHEHHE TIPOTyKTOB IepepadOTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHUS CUCTEMOM 3HAHUM O €CTECTBEHHO-HAYYHBIX
MEeTOJaX IMMO3HAHUS — HAOJIIOJACHUU, U3MEPEHUH, MOJICIUPOBAHUM, IKCIIEPUMEHTE
(peaTbHOM M MBICJICHHOM) U YMEHUS TIPUMEHSTH 3TH 3HAHUS,

c(hOpMHUPOBAHHOCTH YMEHUS IPUMEHSTh OCHOBHBIE orepanuu
MBICTUTEILHON JEATeIbHOCTH — aHaJdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMAaTHU3aLINIO, BBIABICHUE MPUUMHHO-CIEICTBEHHbBIX CBA3EH — I U3y4YCHUS
CBOWCTB BEIECTB U XUMUYECKUX PEAKIU;

c(hOpPMUPOBAHHOCTh YMEHUM: BBISIBJISATH B3aUMOCBSI3bh XMMUUYECKUX 3HAHUM C
MNOHSATUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB st
0ojee OCO3HAHHOTO TIOHMMAaHHUSl CYIIHOCTA MAaTE€pUaJbHOTO E€IWHCTBA MHPA,
UCIIOJIb30BaTh CHUCTEMHbIEC 3HAHUS MO OPTraHWYECKONW XUMHUU JIJIsi OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MPUPO/LY;

c(hOpPMUPOBAHHOCTh YMEHHMI: TPOBOJAUTH PACUEThl 1O XHUMHYECKUM
dbopMynamM U ypaBHCHHUSIM XUMHUYECKUX PEAKIUN C MCIOJIB30BAaHUEM (DH3UIECKUX
BeMMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHHID XHUMHUYECKON
dbopMyJIbl BEIIeCTBAa MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKHUX 3JIEMEHTOB,
MPOJyKTaM CrOpaHusl, INIIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHI: IPOrHO3UPOBATH, AHAJTU3UPOBATH U OLICHUBATH
C TO3UIUUA  DKOJOTUYECKOM  O€30MacHOCTH  TOCHEACTBUS  OBITOBOM U
IIPOU3BOJCTBEHHOM JIEATETLHOCTH YEJOBEKa, CBA3aHHOM ¢ mnepepaboTkon
BEILIECTB, UCIIOIB30BaTh MOJYYCHHbIE 3HAHUS ISl IPUHSTUSL TPAMOTHBIX pPEIICHUM
po0JIeM B CUTYAIHSIX, CBSI3aHHBIX C XUMUEH;

c(OpPMHUPOBAHHOCTh YMEHUH: CAMOCTOSITENIbHO IJIAHUPOBATh M TPOBOIUTH
XUMHUYECKUN DJKCIIEPUMEHT (MOJYyYEHUE M HW3YUYECHHE CBOWCTB OpPraHUYECKHUX
BCILIECTB, KAYECTBEHHBIC pEAKIMU YTJIEBOJOPOJOB pPa3JIMUHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3alady MO PACIO3HABAHWIO OPTaHWYECKUX BEIIECTB) C COOIIOACHUEM TPaBHII
Oe3omacHoro oOpamieHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM 00OPYIOBaHUEM,
dbopMyaMpoBaTh 1IENb HUCCJIEAOBAHMS, NPEACTABIATh B pa3indHON (opme
pe3yJIbTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUM:

coOMI0/1aTh TPaBMIIA YKOJIOTHYECKHU II€JIECO00pPa3HOTO TOBEJACHUSI B OBITY U
TPYIOBOU JEATEIIBHOCTH B IEJNSX COXPAHEHHUSI CBOETO 3/I0POBbS, OKPYKAIOIIEH
MIPUPOJIHOM CPENBI U TIOCTUKEHHS €€ YCTOMUUBOTO Pa3BUTHS;

O0CO3HaBaTh OINACHOCTh TOKCHUYECKOTO JCHCTBHUSI Ha >KUBBIE OPraHU3MBI
ONPEAECTEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1/1K;

aHaJIM3UPOBaTh 1EIECOO00PA3HOCTh MPUMEHEHHS] OPraHUYECKUX BEUIECTB B
MPOMBIIIVICHHOCTH U B OBITY C TOYKHU 3pEHHUS COOTHOUIECHUSI PUCK-TI0JIb3a;

c(hOPMUPOBAHHOCTh YMEHHM: OCYIICCTBISATh IIEJICHANPABICHHBIM TOUCK
XUMUYECKON H(POpMALINK B pa3IMYHBIX UCTOYHUKAX (Hay4yHas U y4eOHO-Hay4YHas
JUTEpaTypa, CpencTBa MaccoBoi nudopmaruu, HTEpHET U ApyTrHue), KpUTHISCKU
aHAIM3UPOBATh XUMHUYECKYI0 HH(OpMaInio, mepepadbaTsiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C MTOCTABJICHHON y4eOHOM 3a1auei.



11 KIIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUA Kypca «OOmass M HeopraHuveckas
XUMUS OTPakaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTEpUAIBLHOM EIUHCTBE MUDA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTU SIBIIEHUM TPUPOJIBI, O MECT€ W 3HAYECHUH
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CleueHUU yCTOMYHMBOIO
pa3BUTHUSI, B pEIICHUU TPOOJEeM SKOJOTHUYECKON, IHEPreTUUeCKON M MHUILIEeBOU
0€30MacHOCTU, B Pa3BUTUU MEJUIIMHBI, CO3JJaHUM HOBBIX MaTEpPUATIOB, HOBBIX
MCTOYHUKOB SHEPruU, B OOECIEUCHUH PAlMOHAIIBHOTO MPUPOAOINOIb30BAHUS, B
dbopMHUpOBAaHMKM MHPOBO33PEHHS W OOIIEH KyJbTyphl UEJIOBEKa, a TaKKe
9KOJOTUYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 3J0POBBIO M NPUPOJIHOU

cpene;
BJIQJICHAEC  CHCTEMOH  XUMHYCCKMX  3HAHWH, KOTOpas  BKJIIOYACT:
OCHOBOITOJIAraloIIue IOHATUS — XUMHYCCKHM OJJIEMEHT, aroM, SApO aTroMma,

W30TOIIbI, AJIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIN, OCHOBHOE U
BO30Y)XJIEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOuTanei, HOoH,
MOJIEKYJIa, BaJEHTHOCTb, OJIEKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCJIEHUS,
XUMUYECKass CBs3b (KOBaJICHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOHAs),
KpUCTAJIJIMYECKAs] PEIIETKA, XHUMHUYECKash peakius, pacTBOpP, AJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMALMS, CTENEeHb JAUCCOIMAINU,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKOUN peakiuu, CKOPOCTh XUMUYECKON peakiii, XUMUUECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHS AIEKTPOJUTHYECKONW TUCCOLUMAINU, MEPUOAUUECCKUM
3akoH JI.1. MenaeneeBa, 3aK0OH COXpaHEHUSI MAacChl BELIECTB, 3a4KOH COXPAaHEHUS U
NPEBPALICHUS] SHEPTUU MPU XMMHUYECKUX PEAKLHUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMYECKUU SI3bIK
XUMUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JIeXKAlMe B OCHOBE TMOHHMAaHUS
OPUYMHHOCTA W CHUCTEMHOCTHM  XUMHUYECKUX  SIBIICHUM;  COBPEMEHHBIC
NPEACTABICHUSI O CTPOCHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIPHOM U
HAaIMOJIEKYJSIPHOM YPOBHSX; TMPEIACTABICHUS O MEXaHW3Max XHUMHYECKHX
peakiui, TEpPMOJUHAMUYECKMX U KHHETHMUYECKHX 3aKOHOMEPHOCTAX  MX
NPOTEKaHMs, 0 XUMHUYECKOM DPaBHOBECHH, PACTBOpPAX M JIUCIEPCHBIX CUCTEMAX;
(dakToIOTHYECKHE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYECHUU U 0O€30MacHOM
UCIIOJIb30BAaHUU BAKHEHIIMX HEOPTraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JEATeIbHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUMNAX  XUMHYECKOIO
MPOU3BOJCTBA;

c(OPMHUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTEPHBIC MPU3HAKU TOHSATHH,
YCTaHABJIMBaTh WX B3aUMOCBSI3b, UCMOJIb30BAaTh COOTBETCTBYIOUIUE MOHSATHUS MPH
ONMCAaHUH HEOPTaHWYECKUX BEUIECTB U UX MPEBPAILCHUI;



c(hOpPMHUPOBAHHOCTh yYMEHHUSI HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJIUKY JIJIS
coctaBieHuss (OpPMYJ BEIIECTB M  ypaBHEHUH  XHUMHYECKUX  PEaKIUH,
cuctematuyeckyto HomeHkiIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUSI ONIPEACIISATh BAJIEGHTHOCTh U CTEIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCJAMHEHUSX, BHJI XMMHUYECKON CBSI3M (KOBaJICHTHAs,
WOHHAs, MeTaJJInYecKas, BOJOpPOAHAs), THUI KPUCTAUIMYECKOW  peleETKU
KOHKPETHOTO BEILIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBUCUMOCTb CBOWCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3M W THUNA KPUCTALIMYECKOW PpEImETKH, OOMEHHBIA U
JIOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(OPMUPOBAHHOCTh ~ yYMEHUH:  KIACCU(PUIMPOBATH:  HEOPraHUYECKUE
BELIECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIMU IO PA3IMYHBIM MpU3HAKaM (YUCITY
U COCTaBYy pearupyroliux BELIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTETNEHEW OKHCIEHUSl DJJEMEHTOB, OOpaTUMOCTH, YYacTUIO Karajau3aTopa U
JPYTHUE); CAaMOCTOSITEIbHO BRIOMPATh OCHOBAHUS U KPUTEPUH ISl Kilaccu(puKanuu
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICT MEPUOIUIECKOTO 3akoHa /.
W. MenneneeBa u J€eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0ObICHUTEIbHYIO
Y IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMHUPOBAHHOCTh YMEHHUMN: XapaKTepU30BaTh DJEKTPOHHOE CTPOEHUE
aTOMOB M HMOHOB XUMHYECKHUX OJJIEMEHTOB IIEPBOrO—YETBEPTOrO MEPHUOJIOB
[lepuomnueckoir  cucremsr  J[.H. MenpaeneeBa,  UCIONB3yS  IMOHATHUSA
«9HEPreTUYEeCKUe YPOBHW», «IHEPreTUYECKUE MOIAYPOBHW», «S-, p-, d-aToMHbIE
opOuTanu», «OCHOBHOE M BO30YXKAEHHOE HHEPreTUYECKUE COCTOSHHS aTOMay;
OOBSACHSATh 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XMMHUYECKHUX 3JEMEHTOB U MX
coeauHeHnd 1o nepuogaMm u rpynnaMm Ilepumonmueckoint cucremsr [ N.
MenneneeBa, BaJleHTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUSA
UX DJIEKTPOHHBIX 000JIOYEK;

chOpMUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMHAYECKME  CBOMCTBA  BEHIECTB  pPA3JIMYHBIX  KJIACCOB,  IOJATBEPKIATH
CYIIECTBOBAHUE TEHETUYECKOW CBS3M MEXKIYy HEOPraHMYECKHMM BEIIECTBAMHU C
IIOMOIIIbIO YPABHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;

c(OPMHUPOBAHHOCTh YMEHHUS PACKpPbIBaTh CYIIHOCTb: OKHCIHMTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOro OanaHca
ATUX pPEaKUui; peakuuid HOHHOrO OOMEHa MYTEM COCTABICHHSI UX TMOJHBIX U
COKpPAalIEHHBIX  WMOHHBIX  yPAaBHEHHWW;  pEakUuMyd  TUAPOJW3a;  peakuui
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AJIFOMUHMUS);



c(OPMUPOBAHHOCTh YMEHHS OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHMUYECKUX peakUui ¢ y4éTOM HX JHEPreTHUECKHX XapaKTEpUCTHUK, XapakTep
U3MEHEHHUS] CKOPOCTH XHMMHYECKOM peakuuu B 3aBUCUMOCTH OT pa3JIMYHBIX
(akTOpOB, a TAaKXKE XapakTep CMEUIEHUS! XUMUYECKOIO PAaBHOBECHSI IO BIUSIHUEM
BHEIIHUX Bo3zeicTBuil (mpuniun Jle [larenbe);

c(OpPMUPOBAHHOCTh YMEHHUSl XapaKTepU30BaTh XHUMUYECKUE PEAKIHH,
JeXallde B OCHOBE NPOMBIIUIEHHOTO TMOJYyYEHUsS] CEpHOM KHUCIOThI, aMMHUAKa,
oOlue Hay4yHble NPHUHLIMIBI XUMUYECKUX MPOU3BOJICTB; 11€J1€CO000Pa3HOCTh
IPUMEHEHUSI HEOPTraHWYECKUX BELIECTB B NMPOMBIIIJIEHHOCTH M B OBITY C TOYKHU
3pEHHs COOTHOLIEHUS PUCK-T10JIb3a;

c(OpPMUPOBAHHOCTh BJIAJECHUS CHUCTEMOM 3HAaHUM O METOJaX Hay4yHOro
NO3HAHUS SBJICHUM NpUpoabl — HAOI0JIEHHe, H3MEpPEeHHe, MOEIUPOBAHUE,
AKCIIEPUMEHT (pEeabHbIA U MBICIEHHBIN ), HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS PUMEHSTh 3TH 3HAHUS MTPU SKCIIEPUMEHTAIBHOM HCCIEA0BAHUM BEILIECTB
U Uil OOBSICHEHHS] XHUMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPHUPOJE,
IPAaKTHYECKOH I€ATEIbHOCTH YEJI0BEKA U B IOBCEAHEBHON KU3HU;

c(OpPMHUPOBAHHOCTh YMEHHMSI BBISBIIATh B3aUMOCBSI3b XMMUYECKUX 3HAHUU C
HNOHATUSIMUA M MPEJCTABICHUSMH JPYTHX €CTECTBEHHO-HAYyYHbBIX MPEIMETOB IS
0oJiee 0CO3HAHHOTO MTOHUMaHUS MaTepUaIbHOIO €AMHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHHUS MPOBOJUTH PACUYETHI: C HCIOJIB30BAHUEM
MOHATUI «MaccoBasi JI0Js BEIECTBA B PACTBOPE» U «MOJISIPHAS] KOHLIEHTPALUS»;
Macchl BeUIeCTBa WM 00BbEMA rasza 1o M3BECTHOMY KOJMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 YyUaCTBYIOIIMX B PEaKIMH BEIIECTB; TEIUIOBOTO 3(deKTa
peakumy; 3HA4YE€HHs] BOJOPOJHOIO IOKAa3aTesisi PACTBOPOB KHUCJIOT M LIEIOYEHN C
M3BECTHOM CTEMEHbIO JUCCOLMALMU; Macchl (00bEMaA, KOJMYECTBA BEIIECTBA)
IPOJYKTa PEAKIUHU, €CId OJHO M3 MCXOJHBIX BEIIECTB JAaHO B BHUJE PacTBOpa C
ONpeeIEHHON MAacCOBOM 0Jel pacTBOPEHHOTO BEIIECTBA WM JAaHO B U30BITKE
(MuMeeT TpHUMECH); TOJU BBIXOAA MPOIYKTa pPEAKIMH; OOBEMHBIX OTHOIIECHUMN
ra3os;

c(OPMUPOBAHHOCTh YMEHHUM: CaMOCTOSITEJIbHO IUIAHUPOBATH U IPOBOAMTH
XUMUYECKUNA  DKCIEpUMEHT  (NpOBEJACHHE  peakuuid  HOHHOro  OOMEHa,
NOJATBEPKICHUE KAUECTBEHHOI'O COCTaBA HEOPTraHUYECKUX BEIIECTB, ONPENEICHUE
Cpelbl pacTBOPOB BEIIECTB C IOMOIIbID HWHAUKATOPOB, HW3YUYEHUE BIUSHUSA
pa3iauuHbIX  (PAKTOPOB HA  CKOPOCTb XUMHUYECKOW  peakluu, pelIeHHe
AKCIIEpUMEHTANIbHBIX 3a7ay 1o Temam «Mertamiey u  «Hemeramne») ¢
cOOJII0/IEHHEM TMpaBUIl O€3011acCHOr0 OOpaleHusl ¢ BEIECTBAMH U JIA0OPaTOPHBIM
o0opynoBanueM, (GOpMyIHpPOBaTh LeJdb HMCCIEIOBAHMSA, MPEACTABIATh B
pa3ianyHoOil opMe pe3yNbTaThl SKCIEPUMEHTA, AHAJTU3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCTb;



c(hOpMHUPOBAHHOCTh YMEHUM: COOIII0IaTh MPaBUJIA TTOJIb30BAHUS XUMUYECKON
nocyaol W jgabopaTopHbIM 00OpyJOBaHHMEM, OOpalleHusl C BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKIUSMH IO BBINIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKHUX
OTBITOB, JKOJOTUYECKH 1eeCO00pa3HOTO TMOBEACHUS B OBITY W TPYJIOBOMH
JNEATEBHOCTH B LENSAX COXPAHEHUSI CBOETO 30POBbsI, OKPYXKAIOLIEH MPUPOIHON
Cpelnbl W JIOCTHXKEHUS €€ YCTOWYMBOTO Ppa3BUTHSA, OCO3HABATh OMACHOCTH
TOKCUYECKOTO JICMCTBUSI HA JKUBBIC OPraHW3Mbl OMPEICIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMmbich nmokaszarens [IJIK;

c(hOPMHUPOBAHHOCTh YMEHHIA: OCYIIECTBIIATH II€JICHANIPABICHHBIA TIOWCK
XUMUYECKON MH(MOPMAINHU B PA3TUYHBIX UCTOYHUKAX (Hay4dHas U ydeOHO-Hay4YHas
JuTepaTypa, cCpeAcTBa MaccoBoi nHpopManmu, UHTEpHET U Apyrue), KPpUTHICCKH
aHaJM3UPOBaTh XUMHUUECKYI0 MH(pOpMaIIUIO, IepepadaThiBaTh €€ U UCMOJb30BATh
B COOTBETCTBUU C MTOCTABJICHHOW y4eOHO 3a1auei.
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COETMHEHUS
Hroro no pazaeny 6
OBUIEE KOJIMYECTBO YACOB 102

I10 ITPOTPAMME



https://m.edsoo.ru/TJI36WGJ5
https://m.edsoo.ru/O2NWGJZU2
https://m.edsoo.ru/962BYGF1O
https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/VLVADEWAB

11 KITACC

HaumeHnoBanue KoJymnuyecTBO YacoB
Ne DJIeKTpPOHHBIE (HM(pPOBbIE)
pa3iesioB U TeM Kountpoubnbie | [IpakTunyeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NPOrpamMMbl padoTsI padoThI
Pa3neu 1. TeopeTuueckue 0CHOBBI XUMHHU
Ctpoenue aToma.
[lepuoanueckuit
3aK0H U
1.1 Ilepuonnueckas 9 https://m.eds00.ru/R39EAGIPC
CUCTEMA XUMHUYECKUX
anemenTtoB Jl. U.
Menneneena
CrpoeHue BeecTsa.
1.2 Muoroo0pasue 11 1 https://m.edsoo.ru/W4FD2VIF8
BEILECTB
XuMHueckue
1.3 19 1 3 https://m.edsoo.ru/QHDJZGESH
peaKIuu
Hroro no pazaeny 39
Paznen 2. Heopranuueckasi xummusi
2.1 Hemertamnbl 31 1 https://m.eds00.ru/9NCC2YQRJ
2.2 Meraniabsl 23 1 2 https://m.edsoo.ru/YEU9IWRJ21
Hroro no pazaeny 54
Pa3pen 3. XuMus u :Ku3HbL
Metonap!l mo3Hanus B
3.1 a 9 https://m.edso0.1u/2Q40I6NXK

XUMUH. XUMUSA 1



https://m.edsoo.ru/R39EAGJPC
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/YEU9WRJ21
https://m.edsoo.ru/2Q40I6NXK

KHU3Hb

Hroro no pasneny

OBILEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME

102







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHuTpoJbHbIe
padoThl

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIeKTpOHHbIe U poBbIE
o0pa3oBaTe/IbHbIE PecypcChl

[Ipenmer u 3HaueHue
OPraHUYEeCKOW XUMHH,
IpeJICTaBICHUE O
MHOTO00pa3uu OpraHuIECKUX
COCUHEHUN

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

DNEKTPOHHOE CTPOSHHUE aToMa
yriieposia (OCHOBHOE U
BO30YXJIEHHOE COCTOSTHUS).
BanenTHbIE BO3MOKHOCTH
aToma yriepoja

https://m.eds00.ru/ODI6T8L.9R

XumMmudeckas CBSI3b B
OpPTaHUYECKUX COCTUHECHHSIX.
Mexanu3mbl 00pa3zoBaHUs
KOBAJICHTHOM CBSI3H, CIIOCOOBI
paspbiBa CBA3EH

https://m.eds00.1u/C42CCDY5S

Teopus crpoeHus
OPraHUYEeCKHX COCTUHEHUN A.
M. Bytneposa

https://m.edsoo.ru/MIAFQ4PQO

Buas! uzomepun: CTpyKTypHasd,
IPOCTPaHCTBEHHAs.
DneKTpoHHBIE P PEKTH B
MOJIEKYJIaX OPTaHUIECKUX

https://m.edsoo.ru/GN3QZ8AHX



https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/GN3QZ8AHX

COEIMHEHUN

IIpencraBnenue o
KJIacCU(pUKALIUU U

6 cucTeMaTuyecKas https://m.edsoo.ru/P6AQNOU22
Homenkiatypa (IUPAC)
OpPTaHHYECKUX BEIICCTB

7 KﬂaccmpHKaIiHH peaiit B https://m.edsoo.ru/M5SDJYMPIM
OpPTaHUYECKON XUMUHU

8 CHCTCYIaTmauHH 1 0bo0mene https://m.edsoo.ru/SKOA3EB67
3HaHUM TTO TeMe
AJKaHBI: TOMOJIOTHYECKHUH PSIJI,
obmas popmyiia, HOMEHKIATypa

9 Y MU30MEPHUS, HIEKTPOHHOE U https://m.edsoo.rt/SHWFWZ174
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYT

10 CDmqueCKHe 1 XHMIHCCIHE https://m.edso0.rt/GVELNQJI3X
CBOICTBA aJIKaHOB
HaxoxaeHnue ankaHoB B

11 npupoze. CriocoObl mosyyeHus https://m.edsoo.ru/AB2ZKXXIZ
U TIPUMEHEHUE alTKaHOB
[{uknoankaHbl: 00IIas
dbopMyna, HOMEHKIATypa

12 H30MEpH, 0CO0CHHOCTH https://m.edsoo.ru/Q4B590Q1A
CTPOCHUS i XUMHUYECKHX
CBOWCTB, CITOCOOBI MOJTyUEHHS U
IPUMCHCHUE

13 Petrertite pacuCTHbIX saxat Ha https://m.edsoo.:w/ED66JALEK

OIIpEECIIEHNE MOJIEKYJIIPHOU



https://m.edsoo.ru/P6AQN0U22
https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/ED66JALEK

(bOpMyITBI OPTaHUYECKOTO
BEIIECTBA 110 MAaCCOBBIM JI0JISIM
ATOMOB 3JIEMEHTOB, BXOIAIIUX B
ero cocraB. CucremaTu3anus u
0000111eHIEe 3HAHMI 110 TeMe

AJKEHBI: TOMOJIOTUYECKHM PS/I,
obmas popmya,
HOMEHKJIATypa, JIEKTPOHHOE U

14 https://m.edsoo.ru/NCGOE2K0J
MIPOCTPAHCTBEHHOE CTPOCHUE
MouiekyJl. CTpyKTypHasi ¥ IIuC-
TpaHC-U30MEPUS ATKEHOB
®usnuecKkue 1 XUMHYECKUE

15 cBoiicTBa ankeHoB. [IpaBuio https://m.edsoo.ru/6 XZHRIRTW
MapkoBHHKOBa

16 CTI0CO0b! nOTyHCHHS 1 https://m.eds00.ru/Y8ODCR6ZN
MPUMEHEHNE aJIKEHOB
[IpakTuyeckas padora Ne 1 o

17 teme "llonyyenue sTusieHa u https://m.edsoo.rt/HHCGPAVHS
U3Yy4YEHUE €ro CBOMCTB"
Pemenue pacuérHbix 3a1a4d Ha

18 onpeaeerme MOHCKYHHPHOﬁ https://m.edsoo.ru/XYWNMAYNA
(dbopMyIIbI OPraHUIECKOTO
BELIECTBA
AnKanMeHbl: CONPSHKEHHBIE,
W30JMPOBAHHBIE,

19 KyMYJIMPOBaHHBIE. https://m.edsoo.rt/EKDS1USUV

Oco0GeHHOCTH HIIEKTPOHHOTO
CTpPOCHHS

20

XUMHYECKHE CBOKMCTBA

https://m.edso0o0.ru/M356GLRBE



https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/M356GLRBE

CONPSIKEHHBIX THEHOB

CriocoObI osryueHust u

21 https://m.edsoo.ru/KT8M 1N272
MPUMEHEHUE aJKaIUECHOB
AJIKUHBI: TOMOJIOTUYECKUH P,
obmas popmya,

22 HOMEHKJIATypa, JJIEKTPOHHOE U https://m.edsoo.ru/N65WYKD93
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIeKYJI, (pu3nyeckue cBoicTBa

23 XHUMHYECKHE CBOMCTBA AJIKHHOB https://m.edsoo.ru/MQ7A0O3SUC
KaduecTBenHbIe peakniuu Ha

24 . peakl https://m.edsoo.ru/45UN142UY
TPOMHYIO CBSI3b
CnocoOslI oTy4eHus u

25 https://m.edsoo.r/SYL7VWAMA
MPUMEHEHUE ATKUHOB
Pemenue 3agau: pacu€Tsl 1Mo

26 YPaBHEHUIO XUMUYECKOU https://m.edsoo.ru/Q7XMPZSRF
peaKIuu
CucreMmaruzanus 1 00001eHIe

27 . 1 B https://m.edso0.ru/I9DNOP1N8
3HAHUH I10 TEME
ApEHBI: TOMOJIOTHYECKUH Psif,
oOmas popmyna,
HOMEHKJIATypa. DIEKTPOHHOE U

28 yp p https://m.edsoo.rt/WNGDLBKS5D
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI O€H301a B TOIyoIa, UX
¢duznyeckue cBoicTBa
XUMHUYECKHE CBOMCTBA apEHOB:

29 p https://m.edsoo.rt/FCNHX9OWY |
peaKIu 3aMeIeHus
XUMHUYECKUE CBOMCTBA apEHOB:

30 https://m.edsoo.ru/CSBNGDUCS

pe€aKnuu IMPpUCOCAUHCHUA,



https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93
https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS

OKHCJIEHHE TOMOJIOTOB OeH30I1a

Oco0EHHOCTH XUMHAYECKUX

31 . https://m.edsoo.ru/F2K2CB5PG
CBOMCTB CTHpOJIA
Pemienune pacy€THbIX 33724 Ha
OIIpeAeIIEHIE MOJIEKYIISIPHON

32 et yp https://m.eds0o0.ru/QFKSRGCXW
(dbopMyIIbI OPraHU4IEeCKOro
BelllECTBa
CrniocoOsl nosty4eHus u

33 https://m.edsoo.ru/2VKILXNJZ4
MpUMEHEHNE apEHOB
I'enernueckas CBA3b MEXKIY

34 pa3IMYHBIMU KJIACCAMU https://m.edso0.ru/1X7QMST7F
YTJIEBOJIOPOIOB
Pacuérsl o ypaBHeHUsIM
XUMHUYECKHUX PEaKIIUH.

35 peakt https://m.edsoo0.ru/9VBZTY4PI
Cucremarusanus 1 00001IeHNE
3HAHUHU II0 TEME
IIpuponnslii ra3. IlonyTHbIie

36 pHpoa y https://m.edsoo.ru/CK1CUWWEN
HE(TSHBIC Ta3bI
KameHHEbIi yroab U IpoayKTEI

37 M poay https://m.edsoo.ru/BDDEXD2FV
ero nepepadoTKu
Hedtb 1 ciocoOsl eé

38 nepepadotku. [Ipumenenue https://m.eds00.ru/ORE9Y2CYG
IPOAYKTOB MepepaboTku HehTH
I'eneTnueckas cBsI3b MEKIY

39 pa3IMYHBIMU KJaccaMu https://m.edsoo.ru/HQ22U8ZHE
YIJIEBOJOPOIOB
["amoreHonpon3BOIHBIC

40 https://m.edso00.ru/XX94BSSGR

YIJIIEBOAOPOAOB: 3JICKTPOHHOC



https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW
https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR

CTPOCHHE; PEaKIIMU 3aMeIICHHSI
rajoreHa

JlelicTBue HIeI04YeH HA

raJjoreHIpPOU3BOIHbIE.

41 BiammoneiictBue https://m.edsoo.ru/FF1 1CTQKA
JIATAJIOTCHAIKAHOB C MarHUEM
IIHHKOM
CucremaTtu3anus 1 0000IICHUE

42 3HAHUM MO pa3aery https://m.edsoo.ru/6 XBYFOLLD
"VYrneBomoposr"

43 Konrpopras pabora no Teme https://m.edsoo.ru/EJHI0TTS0
"VYranesonopozas!"
[IpenenbHBIC OTHOATOMHBIC
CIIUPTHI: TOMOJIOTUYECKHH PSI,

44 obmias popmya, cTpocHue https://m.edsoo.ru/I9INSKPMLB
MOJIEKYJI, U30MEpHus,
HOMEHKJIaTypa, KJIaccu(uKaius,
¢du3udeckue cBOMUCTBa
XUMHYECKHE CBOMCTBA

45 MPEAEIBbHBIX OJJTHOATOMHBIX https://m.edso0.:w/VHOGFCVLZ
CIIUPTOB
CrniocoObl nosty4eHus u

46 MPUMEHEHNE OJJHOATOMHBIX https://m.edsoo.ru/NO9HOJ3V 12
CITUPTOB
[IpocTeie 3¢hupsl: HOMEHKIIATypa

47 M H30MEPHA, OCOGeHHOCTH https://m.edsoo.ru/UUYC7UU21

(bHBH‘IGCKI/IX U XUMHNUYCCKUX
CBOMCTB



https://m.edsoo.ru/FF11CTQKA
https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21

MHOroaroMHble CIUPTHI:
STWICHIIMKOJIb U INIMLEPUH, X

48 https://m.edsoo.ru/KMYAE65AX
bu3nueckrue 1 XUMUYECKHUE
CBOMCTBa
CrniocoOsl nosty4eHus u
49 NPUMEHEHNE MHOTOATOMHBIX https://m.edsoo.ru/EU9L.4B5H6
CIHMPTOB
DeHOII: CTPOCHUE MOJIEKYJIBI,
50 dusznyecKre CBOMCTBA. https://m.edso0.ru/0117TP1EX
ToxkcuyHOCTH PpeHOIa
51 XuMHUecKue cBOMCTBa (heHoIa https://m.edsoo.ru/DRURODFRIJ
52 CTOCOObI HOyHeHIA o https://m.edsoo.ru/60B9BOAKU
npuMeHeHue (eHona
[IpakTuueckas padota Ne 2.
53 Pemeriie :-)Kcne'p VIMCHTAIBHBIX https://m.edsoo.ru/SHIGNHMGK
3azna4 no teme "CrnupTsl U
denonpr"
Cucremaru3zanus 1 000011IeHne
54 . https://m.eds00.ru/J7BQQOWB6
3HAHUU 10 TeME
AnbIerupl 1 KETOHBI:
3JIEKTPOHHOE CTPOEHUE
55 KapOOHWIBHOI rpyMITL; https://m.edsoo.ru/DHUDYUVGN
TOMOJIOTHUECKHUE PSAbI, 001Iast
dbopmyna, nzomepus u
HOMEHKJIaTypa
AnbIerupl 1 KETOHBI:
56 ¢u3nUeckre CBOMCTBA; peaKkuu https://m.edsoo.rw/FTMHFTV8V

IMPUCOCAUHCHUSA



https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6
https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN
https://m.edsoo.ru/FTMHFTV8V

57

Peaxkuuu oxkucneHus u
KaueCTBEHHBIC PEAKIIUU
AJIBJIETUI0B U KETOHOB

https://m.edsoo.ru/MT7LK3HUT

58

Crioco0bI mosryueHust
AJIbACTU 0B 1 KETOHOB

https://m.edsoo.ru/KOSEDOZNC

59

OnHOOCHOBHBIE TIPE/IEIBEHBIE
KapOOHOBBIE KUCIIOTHI,
0COOEHHOCTH CTPOSHHS UX
MOJIEKYT

https://m.edsoo.ru/3AG3IMMI12R

60

W3omepust 1 HOMEHKIIATypa
KapOOHOBBIX KUCIIOT, UX
buznyeckue cBocTBa

https://m.edsoo.ru/8SRK8HSL .4

61

XUMHYECKHE CBOMCTBA
MpeAeIbHBIX OJJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

https://m.edso0o0.ru/FG799CL7C

62

Oco0OeHHOCTH CBOICTB
MYpPaBbUHOHN KHCIIOTBHI.
Mmuoroo6pasue kapOOHOBBIX
KHUCIIOT

https://m.edsoo.ru/NCRPAK47ZQ

63

OCOOEHHOCTH CBOMCTB:
HereI[eJ'II)HBIX n
apoMaTHYECKHX KapOOHOBBIX,
TUKapOOHOBBIX,
TUAPOKCHUKAPOOHOBBIX KUCIIOT.
[IpencraBuTe N BHICIIUX
KapOOHOBBIX KUCIIOT

https://m.edsoo0.ru/PO7B20AZG

64

[ToHsATHE O IPON3BOIHBIX
KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/ASMQKWRS52



https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/KOSEDOZNC
https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG
https://m.edsoo.ru/ASMQKWR52

65

CrniocoOsl nosty4eHus u
pUMeHEeHNEe KapOOHOBBIX
KHCJIOT

https://m.edso0.1u/ZY83UK721

66

CrnoxHuble 3(upsbr:
TOMOJIOTHUSCKHIA PsijI, oO1as
dbopmyna, u3oMepus 1
HOMEHKJIaTypa

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

67

duznueckue 1 XUMUYECKUE
cBoiicTBa 3¢hupoB

https://m.edsoo.rt/TCJIGEW2K 6

68

Pemenne pacu€THbIX 3a1a4: IO
YPAaBHEHUIO XUMUYECKON
pEeaKuuu, Ha ONPEIEIICHUE
MOJIEKYJISIPHOM (HhOPMYJIBI
OPraHU4eCcKOro BEUIECTBa

https://m.edsoo.ru/K512QOHVD

69

[TpakTuueckas pabora No 3.
Pemenue skcriepuMeHTANBHBIX
3aga4 no Teme "Kap6oHoBbIe
KucIoThl. CrioxHbIe 2QHUpHI"

https://m.eds00.rut/OGEJG1Z6Q

70

XKupsl: ctpoenue, Gu3nUeCKue U
XMMHYECKUE CBOWCTBA
(rumponus)

https://m.eds0o0.ru/9SIVVGAD3

71

Oco0eHHOCTH CBOICTB JKHUPOB,
COJIeprKalIiX OCTaTKU
HENPEeEIbHBIX KUPHBIX KHCIIOT.
’Kupsl B npupoje

https://m.edsoo.ru/HAIOMQYA6

72

Mpb11a Kak COJIA BBICIIIAX
KapOOHOBBIX KHUCIIOT, UX
Moroniee aerictaue. Iloustue o
CHUHTETHUYECKUX MOOIINX

https://m.edsoo.ru/YPLI.O9UE?Y



https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE
https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/YPLL09UE7

cpeactBax (CMC)

I'eneTnueckas cBs3b
YTJIEBOIOPOAOB U

73 https://m.edsoo.ru/A8FISXVSU
KHCIIOPOJICOACPKAIIIX
OpPTaHUYECKUX BEIIECTB
Pacuétrl o ypaBHEeHUSIM

74 yp . https://m.edsoo.rw/LZ5SVLL2BX
XUMUYECKUX PEeaKLni
Cucremaruzamnys 1 00001eHne

75 . https://m.edsoo.ru/SSWMEF7D7
3HAHHUU 110 TEME
OO01as xapakTepucTHKa

TJIEBOJIOB U KJIaCCH(PUKALIUSA

76 y A (urcan https://m.edsoo.ru/0 1 RIX8HGR
yIJIEBOJIOB (MOHO-, - U
MOJINCAXaPHUIbI)
Monocaxapuabl: pu3nuecKue

77 CBOMCTBA M HAXOXJICHUE B https://m.edsoo0.ru/SDKMBGIF6
IpUpoIe
[Ipumenenue rioKo3sl, €€

78 3HAYCHHUE B JKU3HEICATECILHOCTH https://m.eds00.ru/6L.S9BLN9Q
opraHusma
Jucaxapunpl: caxaposa,
MaJIbTO3a U JIAaKTO3a.

79 https://m.edso00.rui/0YDXJOOUH
Haxoxnenue B npupone u
MIPUMEHEHNE JUCaXapuJioB
[Tonucaxapuasl: CTpoeHUE
MaKpOMOJIEKYJI, (PU3UIECKUE U

80 . https://m.edso0.ru/52Z6UKUNG
XHMMHYECKHE CBOMCTBA,
MIpUMEHEHNE

81 [TonsaTHe 06 NCKYCCTBEHHBIX https://m.edsoo0.ri/CPO60DRNM



https://m.edsoo.ru/A8FI5XVSU
https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/6LS9BLN9Q
https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/CPO60DRNM

BOJIOKHAX

Pemenne PACUCTHLBIX 3a1a4 Ha
OMpCACIICHUC 0OJIM BbBIXOda

82 https://m.edsoo.ru/FVQ99IR8JH
MPOJIyKTa PEAKIMH OT
TEOPETHUUECKH BO3MOKHOTO

83 CHCTeVMaTﬂsaHHH 1 0bobmerme https://m.edsoo.ru/YTA71SOGH
3HaHUU 1O pazaeny
KonTponbhas pabota no teme

84 "Kucnoponconepxanue https://m.edsoo.ru/40Z2T3216M
OpTraHUYEeCKHUE COCTMHEHUS"
AMuHBL: K1accudukarms,
CTPOCHHE MOJIEKYJ, 00IIast

85 dbopmyna, uzomepus, https://m.eds00.ru/64T9T10ZV
HOMEHKJIaTypa U (pu3ndecKue
CBOICTBa

86 XMMHCCKIE CBOHCTBA https://m.edsoo0.ru/MYC4DL1GD
annpaTHIECKUX aMUHOB
AHWIMH: CTPOCHUE aHWIIMHA,

87 0COOCHHOCTH XMMHYECKUX https://m.edso0.ru/FRTQ7TUDA
CBOMCTB aHMJIMHA
CnocoObI ToTy4YeHus 1

88 MpUMEHEHHe anu(aTuIecKux https://m.edsoo.ru/LCF82MVKH
aMHHOB
AMUHOKHCIIOTBI: HOMEHKJIaTypa
1 u3oMepus, GU3NIECKre

89 . https://m.eds00.r/RQIQFGFVC
cBoiicTBa. OT/IEIIbHBIC
MPEICTaBUTENN 0-AaMUHOKUCIIOT

90 XuUMHYECKHE CBONCTBA https://m.edso00.1ru/I6QZ981X7Z



https://m.edsoo.ru/FVQ99R8JH
https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/MYC4DL1GD
https://m.edsoo.ru/FRTQ7TUDA
https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/I6QZ981XZ

AMHMHOKUCJIOT, UX
OHOJIOrMYEeCKOe 3HaUYECHUE
aMHHOKHKCIIOT. CHHTE3 H
TUIPOJIN3 TIEITHIOB

91

benku kak npupoHbIe
MOJIUMEPBI; CTPYKTYPhI OEJIKOB

https://m.edsoo.ru/C031GD96B

92

XHUMHYECKHE CBOMCTBA OEIIKOB

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

93

A3oTcoaepkaliue
TeTEPOLUKITHUCCKUE
coenmuHeHUS. HyKkienHoOBBIC
KHCJIOTBI: COCTaB, CTPOCHUE U
Ouosorudeckas poib

https://m.eds00.ru/6 A9USIK1G

94

[IpakTuueckas padota Ne 4.
Pemenue sxcriepuMeHTaIbHBIX
3a71a4 [0 TEME
"A3oTcoaepkaliue
OpraHUYecKHue coequHEeHus"

https://m.edsoo.ru/NC467Z2YR7

95

[IpakTuueckas padota Ne 5.
Pemenue sxcriepuMeHTATIbHBIX
3a1a4 1o teme ""Pacrio3znaBanue
OpraHUYECKUX COCTUHEHUM"

https://m.eds00.ru/4GSTL.O35TE

96

KonTponbhas pabota no teme
"A3zoTcoaepkalime
OpraHUYEeCKHE COCTUHEHUS"

https://m.edsoo.ru/R69Q6G8OU

97

OCHOBHBIE TTOHSITHS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COCIUHEHUN U METOIBI UX
CHUHTE3a —IOJIMMEpU3alus U
MTOJIMKOHICHCAITHS

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



https://m.edsoo.ru/C031GD96B
https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/NC46Z2YR7
https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N

ITnactmaccel. YTunusanusa u

98 1 https://m.edsoo0.ru/1TUTEQ648Y
nepepadoTKa MiIacTuKa
DnacToMepsl: HaTypaJlbHbIN

99 CUHTETUYECKHUE KayUyKH. 1 https://m.edsoo.ru/SO6ALFPLS
Pesuna
Bonokna: HatypanbHbIe,
HCKYCCTBEHHEIE,

100 y 1 https://m.edsoo.ru/DQOJRVK4H
cuHrernyeckue. Ilonumepst
CIEIMAIBHOI0 Ha3HAYEHUS
[TpaxTrueckas padota Ne 6.
Pemenne sxcnepruMeHTAILHBIX

101 "p 1 https://m.edsoo.ru/Y 1QQLRSOP
3amad mo reMe "PacriosHaBanue
IUIACTMAaCC U BOJIOKOH"
O00011eHrEe U CUCTEMAaTU3ALIIS
M3Y4YEHHOTO MaTepuaa 1o TeMe

102 | 1 https://m.edsoo.ru/REGCOZS45

BricokoMonekymnsipHbie
coequueHusa"
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/SO6ALFPL8
https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45

11 KITACC

KoaunuecTBO 4acoB

Ne Hara DJIeKTpOHHbIe Hu(ppoBbIE
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero U3ydYeHHsi | 0o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI

AtoMm. CocTaB aTOMHBIX sJIED.

1 i 1 https://m.eds0o0.ru/NOPBJ3G7]
XuMHU4YeCcKnl 31eMeHT. 130Tonbl
CTpoeHHne DIEKTPOHHBIX 000JI0UEK

2 p p 1 https://m.edsoo.ru/9MTBPF8US
aTOMOB, KBaHTOBEIC YHCJIa
Knaccudukauus XuMHYECKAX

3 (urcar 1 https://m.edso0.ru/MDGILT301C
3JIEMEHTOB (S-, p-, d-, f-371eMeHThI)
Pacnpenenenue 3JeKTPOHOB 110

4 pe p 1 https://m.edsoo.rt/HNSVIRET?2
ATOMHBIM OpOUTAISIM
DNeKTpOHHBIC KOHPUTYpaIUn

5 aTOMOB 3JIEMEHTOB B OCHOBHOM U 1 https://m.edsoo.ru/56MO011PUG
BO30YKIEHHOM COCTOSTHUH
DIIEeKTPOHHLIE KOH(MUTYypaIlluH

6 P (urypan 1 https://m.edsoo.ru/3ZORH4PQL
HMOHOB. DJIEKTPOOTPULIATEITLHOCTD
[lepronnueckuii 3aKOH U
[Iepnoanueckas cucrema
XUMHYeCKUX d1eMmeHnToB JI. U.

7 A 1 https://m.edsoo0.ru/RRTS1FRBD
Menneneesa, CBA3b C
COBPEMEHHOM TEOpHUEH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKHX DJIEMEHTOB

8 1 https://m.edsoo.ru/M2BGILQGU

1 00pa3yeMbIX UMHU IPOCTHIX U
CJIOHBIX BEIIECTB IO FpyIIam u



https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/RRTS1FRBD
https://m.edsoo.ru/M2BG8LQGU

nepuoaam

Cucremarusanuys u 00001eHue

KOHIOCHTpPAIUH PaCTBOPOB

9 . https://m.edsoo.rt/FOHYMABMC
3HAHUU 1O TeMe
Buner xXuMu4eckou CBSI3H.
MexaHu3Mbl 00pa3oBaHH

10 KOBAJIEHTHOM CBs13U. BogopoaHas https://m.edsoo0.r/YSFOZQORM
CBsI3b. MeXMOJIEKYIISIpHBIE
B3aUMOICHCTBUS
BaneHTHOCTH U BaJIeHTHBIC
BO3MOXKHOCTH aTOMOB. CBs3b

11 . https://m.edsoo.ru/FLOBCCB2E
3JIEKTPOHHOU CTPYKTYPbI MOJIEKYJT
C UX T€OMETPUUECKUM CTPOECHUEM
[IpencraBieHus 0 KOMIUIEKCHBIX

12 COCUHEHUIX: COCTaB U https://m.edsoo.ru/PNUHMOOPS5
HOMEHKJIaTypa
BemecTBa MOJIEKYJIIPHOTO U

13 HEMOJICKYIIAPHOTO CTPOCHHA, https://m.eds00.ru/40CASLVY3
TuIbl KPUCTATUIMYECKUX PELIETOK
1 CBOMCTBA BEIICCTB
[TonsATHE O IMCTIEPCHBIX

14 cucremax. [Ipeacrasienue o https://m.edsoo.ru/SQWSNIMIO
KOJUIOMTHBIX PacTBOpPax
HctunHbIEe pacTBOPSI:

15 HACBIICHHEIC H HEHACHIICHIBIC, https://m.edsoo.ru/MI2GZKIEB
pacTBOPUMOCTb.
Kpucramnoruaparst

16 Crioco0e! BeIpaxeHiA https://m.edsoo.ru/ZUAKS9SXC



https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/8QWSNJMI0
https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/ZUAKS9SXC

17

Pewenne 3amau ¢

UCIIOJIb30BaHNEM TOHATUN

"MaccoBas J10J151 paCTBOPEHHOTO
nn

BemlecTBa'", "MossipHas
KOHLeHTpauus"

https://m.eds00.1u/9YYGIX6FN

18

Knaccudukanmsi 1 HOMEHKIaTypa
HEOPraHUYECKUX BELIECTB

https://m.edsoo.ru/Y3JUKIMC4

19

Cucremarusanuys U 00001eHe
3HAHU 110 TEME

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

20

Kontponbhas pabota no Temam
"CrpoeHue aToma.
[Iepronnueckuii 3aKOH U
[lepronnueckas cucrema
XUMUYECKUX djieMeHToB J[. 1.
Menneneesa", "Ctpoenue
BemecTBa. MHOrooOpasue
BenrecTs"

https://m.edsoo.ru/SARJUK9HZ

21

Knaccudukanus XuMrHaecKux
peakIuil B HEOPraHU4eCKON 1
OpTraHUYECKON XMMHUH. 3aKOH
COXPAaHEHHUS MacChl BEIIECTB;
3aKOH COXPaHEHHUS U
MpEeBpalleHHs] SHEPTUU TPU
XUMHYECKHUX PeaKIMsIX

https://m.edsoo.ru/ZOMZMEREE

22

TenoBbie 3¢ (HEKTH XUMUYECKUX
peakuuii. Tepmoxummuyeckue
YPaBHEHHUS

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

23

Brpruncienus no ypaBHeHUSIM
XUMHYECKHUX PEAKUUU U

https://m.edsoo.rt/VSWAVUXOH



https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/V5WAVUX0H

TEPMOXUMHYCCKUM YPAaBHCHUSAM

CKOpOoCTh XMMHUECKOHN pEaKLInH,
€€ 3aBUCUMOCTb OT Pa3jIMYHBIX

24 https://m.edsoo.ru/DSEHNDI9EL
dakropos. Katanmms u
KaTaJn3aToOPhI
I"'oMoOreHHEbIe U reTEPOTreHHEIE

25 p https://m.edsoo.ru/RN8POZ7YO
peaxiuu ALPS.//M.edS00.N hANOEAIA /Y1)
[TpaxTnueckas pabora Ne 1 o
teme "BiusHue paznnyHbIX

26 https://m.eds00.ru/NGQO5JTY7
($haKTOpOB Ha CKOPOCTH
XUMHUYECKON peakuun"”
OO6paTtumble U HEOOpaTUMBbIE

27 peakuun. XuMHU4ECKOe https://m.edsoo.ru/XHPQ3BRAJ
paBHOBECHE
[Ipaxtuyeckas padora Ne 2 o
TeMme "Biusaue pa3zandHbIX

28 p https://m.edsoo.ru/UMB65DAVK
(GakTOpOB Ha MOJIOKEHHUE
XHMHYECKOT0 paBHOBECHS "
DNEeKTPOIUTHYECKAS

ncconuamnysg. CuiabHbIe U ci1adble

29 A tat https://m.edsoo.ru/SUIMTOHPO
31eKTposuThl. CTEneHb
IHUCCOLMAIA
HonHnoe npousBeneHue BOAbI.
Cpena BOJHBIX PaCTBOPOB.

30 pest A . P P https://m.edsoo.ru/7S6FNI1YU
Bonopoausriit mokazarens (pH)
pactBopa
I'maponu3s coneii. Peakuuu,

31 AP H https://m.edsoo.r/LSHMAMHLJ

IMPOTCKAOUINEC B paCTBOpax



https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/L5HMAMHLJ

AIIEKTPOJIUTOB

[IpaxTuyeckas padora Ne 3 o

32 TeMe "XUMHUYECKHE PEeaKIuu B https://m.edsoo.ru/RDSCXFMNS
pacTBopax 3JIeKTPOJIUTOB"
OKHUCIUTEIILHO-
BOCCTAHOBHUTEIILHBIE PEAKIIUM.
33 . pearh https://m.edsoo.ru/AF9ATHSZT
Baxkneiiime okuciIuTenu u
BOCCTAaHOBUTEIIHU
Meto/1 3IEKTPOHHOTO
34 https://m.edsoo.ru/LCSPR4PCZ
(2JIEKTOHHO-MOHHOT0) OaaHca
DIIEKTPOJIN3 PACTBOPOB U
35 p p p https://m.edsoo.ru/7UCOBIP3Q
pacIyIaBOB BEIIECTB
36 Pemenue 3aga4 pa3anyHbIX TUIIOB https://m.edsoo.rt/MBRCJ2BHV
37 Pemenue 3aga4 pa3auyHbIX THIIOB https://m.edsoo.r/REEKUYHAU
Cucremaruzanusa 1 00001eHne
38 3HAHUH 110 TeMe " XUMUUECKHUE https://m.eds00.rt/O0CUUKMF1
peakuun"
KontposbHas paboTa mo tTeme
39 " " https://m.edsoo.ru/E120ZSNS2
XUMHUUECKUE PEAKIUU
TlonoxxeHne HEMETAIIOB B
[lepuoauueckoil cucteme
XUMUYECKHX dj1eMeHToB 1. 1.
40 https://m.edsoo.ru/S2TIIG534
MenzeneeBa 1 0COOEHHOCTH
cTpoeHust ux aromoB. dusnyeckue
CBOMCTBAa HEMETAIJIOB
Anorponust HeMeTauioB (Ha
41 MpUMEpE KUCIIOPOia, CEPHI, https://m.edsoo.ru/DKHVETX6S

docdopa u yraepona)



https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/O0CUUKMF1
https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534
https://m.edsoo.ru/DKHVETX6S

Bopopoa: nonyuenue,

42 bu3nYecKue 1 XUMHICCKUE https://m.edsoo.ru/EOAB3TIZ2
cBoiicTBa. ['mapuabl
l'anorensl: HaXOXIECHHUE B

43 HPUPOAE, CNIOCOOH MOy CHI, https://m.edsoo0.ru/SESM200XI
bu3nYecKue 1 XUMHIECKUE
CBOMCTBA
l'anorenoBonopoasl. Baxuerimue

44 KUCJIOPOACOAEPIKALINE https://m.edsoo.rt/FWWHG6A36]
COCIMHEHUS TAJIOTCHOB
JlabopaTopHble U IPOMBIIILIICHHBIE

45 CHOCO6LI MOy HEHIT TaTOTEHOB. https://m.edsoo.m/ULSRZW! 22T
[IpuMeHeHue rajJoreHoB u ux
COCIMHEHU I
[TpakTuueckas pabora No 4.

46 Pelienne skciepUMeEHTAIBHBIX https://m.edsoo.ru/VIHPY U202
3aaa4 no teme "["anorensr”
Kucnopon: nabopaTopHbie 1
MPOMBIIIJIEHHbIE CTIOCOOBI

47 nojyueHusi, GU3NYECKue u https://m.edsoo.ru/SLQHHICFF
XuMuyeckue cpoiictBa. O30H.
[IpuMeHeHue Kucnopoaa u 030Ha

48 OKCHUIbI M IEPOKCUIBI https://m.edsoo.ru/4AMRVPMQAI

49 Peuienue 3a1au pa3auvHbIX THIIOB https://m.eds00.ru/Q8LS0HZYY
Cepa: Hax0XJI€HUE B PUPO]IE,

50 CIOCOOBI MOTyYeHHUsI, (pu3ndecKue https://m.edso0.ru/3JASFNQQK
Y XMMHYECKHE CBOMCTBA

51 CepoBoaopon, CyIbpuabl https://m.edsoo.ru/PMO9PHT23



https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/UL8R2WQ2T
https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/PMO9PHT23

Kucnoponconepxaniue

52 coenuHeHUS cepbl. OcOOCHHOCTH https://m.edso0o0.ru/8TN3SZ505
CBOMCTB CEpHOM KUCJIOTHI
[IpaxkTuyeckas padora Ne 5.

53 Pemerine 3Kcne':'p HMeHTaJ,I,BHHX https://m.edso0o.1u/9S76ZZRFW
3anad no teme "Cepa u eé
COeIMHEHUS "
A30T: HAX0XJICHUE B IPUPOJIE,

54 criocob: HOqueHP\IfI’ usmcciae https://m.edsoo.ru/IZPKO7C4P
Y XUMUYECKUE CBOMCTBA. AMMUAK,
HUTPUIBI
Kucnopoaconepxarue

55 coenuHeHUs azota. OcoOeHHOCTH https://m.edsoo.ru/271860BC3
CBOWCTB a30THOM KHUCIJIOTHI
[TpumeHneHue a3o0Ta 1 ero

56 . https://m.edsoo0.rt/MO1P034QF
coeMHeHUI. A30THBIE YA00peHus
®dochop: HaxOXKIEHHUE B IPUPOJE,
CIocoObI MOTy4eHUsI, Pu3ndecKue

57 . https://m.edsoo0.ru/PXZ01ZQS0
U XUMUYECKHE CBOMCTBA.
®dochuas u hochun
Oxcunst hocdopa,

58 dbocdopcoaepkaiye KUCIOTHI. https://m.eds00.ru/00ZT28DNQ
Comu dhochopHOH KHCITOTHI
[Mpumenenne docdopa u ero

59 coenuHeHuil. ocopHbIe https://m.eds00.ru/99E3JYYTM
ya00peHus

60 lpaxruteckas pabora Ne 6. https://m.eds00.ru/97LCBY XY?2

Pemenune OKCIICPUMCHTAJIbBHBIX



https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/97LCBYXY2

3ana4 no teme "A3ot u pocdop u
UX COCTMHEHHUS"

VYraepon: HaXoXACHUE B IPUPOJIE,
QIIOTPOIHBIE MOAU(DUKALINY;

61 https://m.edso0.rt/IWDS30OTDR
bu3nUecKue 1 XUMHIECKUE
CBOMCTBA, IPUMEHEHNE
Oxkcup yrnepona(Il), oxcnn

62 yriepona(IV), yronbhas kucnora https://m.edsoo.ru/6DLNTI13TE
u e€ cou

63 Pemenne 3aga4 pa3nu4HbBIX TUIIOB https://m.edsoo.ru/PQWKCINIJX
Kpemnuii: HaxoxaeHUE B

64 MPUPOZIE, CTIOCOORI MOy CHNS, https://m.edsoo.ru/R7FY3Y3BW
bu3nYecKue 1 XUMHIECKUE
CBOICTBA

65 Oxenz kpemuna(IV), kpemnneas https://m.eds00.ru/NTQOS329K
KHUCJIOTA, CHUTMKATHI
[IpuMeHeHne KpeMHUs U €ro

66 coequHenuii. CTekIo, ero https://m.eds00.ru/IXJ00600T
MOJIy4YeHHUE, BUABI CTEKIIA

67 Pemienue 3amayd pa3iMyHbIX TUIIOB https://m.eds00.ru/S5319XD1S

68 CHCTevMaTHSaHH%,H obobmcEme https://m.eds0o.ru/QCSGMOTES
3HaHui no Teme "Hemerammsr"
KontponpHas paboTa o Teme

69 https://m.edsoo.ru/VPSTFCAFI
"HemeTamasr"
AHanus pe3yiabTaToB

70 KOHTPOJILHON PabOThI, KOPPEKIIUS https://m.edsoo.ru/LAOAONS]7
OIIMOOK

71 ITonoxxeHrue MeTaJJIOB B https://m.edsoo.ru/5S7FRI1QP1



https://m.edsoo.ru/IWDS3OTDR
https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/NTQOS329K
https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/57FR91QP1

[Iepnoanueckoii cucreme
XUMHUYECKHX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS
3JIEKTPOHHBIX 000JI0UEK aTOMOB
METAJIJIOB

72

OO6mume ¢puznueckre CBOMCTBA
MeTauioB. [IpuMeHeHe MeTamuioB
B OBITY M TEXHUKE

https://m.edsoo.ru/ICNOR6AKW

73

Cnnasel MetamioB. Kopposust
METaJJI0B

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

74

Pemenue 3amau Pa3JINYHbIX TUIIOB

https://m.edsoo. s w/HCZY575D9

75

DNEKTPOXUMHUUECKUN Psift
HarpspKeHuH MetauioB. O0mme
CIIOCOOBI MOJYYCHHSI METAJIJIOB

https://m.edsoo.ru/SWILF3YLW

76

OO6m1as xapakTepucTUKa METAJIOB
IA-rpynne! [leprnoandeckoit
CHCTEMBI XHMUYECKHX 3JIEMEHTOB.
Harpwuii u kanuii: moiy4eHue,
buznyeckue 1 XuMHU4ECKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX
BEIIIECTB U UX COCTUHEHUIN

https://m.edsoo.ru/WA4VWNSJSE

77

OO0m1as XxapaKTepUCTUKA METAIIIOB
[TA-rpynmsl [Tepuoanyueckoit
CHUCTEMBI XUMHUYECKUX IJIEMEHTOB.
Marnuii 1 KalnplUUii: IOJTy4YEHUe,
¢du3nueckrue 1 XUMUYECKUE
CBOICTBa, IPUMEHEHHE ITPOCTHIX
BEILIECTB U UX COEAUHEHUI

https://m.eds00.ru/Q4YBTZ3RY

78

JKEcTKOCTh BOIBI U CIIOCOOEI €6

https://m.eds00.ru/609WLKNTN



https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/Q4YBTZ3RY
https://m.edsoo.ru/6O9WLKNTN

YCTpaHCHHS

ANIOMUHUN: IOTy4YEHHE,

79 du3uueckre 1 XUMUYECKHUE https://m.edsoo.ru/OZHBSJBQ6
CBOICTBA, TPUMEHEHUE
AmMdoTepHbIe CBOMCTBA OKCHIA U

80 THAPOKCHIA TIOMUHI, https://m.edsoo.rut/RM2IRHCBM
TUAPOKCOKOMILIEKCHI alTFOMUHMUS,
UX MPUMEHEHHE

81 Pemienue 3aiayd pa3iMuHbIX THUIIOB https://m.edsoo0.ru/ZCTIX7CQ3
[IpaxkTuyeckas padora Ne 7.

82 Peuere 3Kcne"p MMEHTABHBIX https://m.edsoo.rt/ZRIH28T3IK
3a7a4 o TeMe "MeTaiuibl
rJ1aBHBIX oArpynm"
OO01mas XxapakTepuCTHKa METAJIOB

83 HOOOHbIX HOHFVPYHH (b-rpymm) https://m.edsoo.rw/INZNM9J50
[Tepronnueckoit cucTeMsl
XAMHYECKHUX JICMECHTOB
Du3nYeCcKre U XUMUYECKUe

84 CBOMCTBA XpOMa U €ro https://m.edsoo.rt/EMH85SBQNN
COCIMHEHUH, UX TPUMEHEHUE
Baxxueiine coenMHEeHNA

85 Maprasuna. [Iepmanranar kanus, https://m.edsoo.ru/TVZPFX8X4
€ro OKUCJIUTEbHbIE CBOMCTBA
du3nyecKue 1 XUMUYECKHE

86 cpoHctBa Kf f1esa mero https://m.edso00.ru/71YSMIGSD
coenuHenuit. [Tonyuenue u
MIPUMEHEHNUE CIUJIaBOB XKeye3a

87 DdusznyuecKkne U XUMHUUECKIE https://m.edsoo.rt/GET21.9K3X



https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/71YSMIGSD
https://m.edsoo.ru/GET2L9K3X

CBOMCTBA MEIH M €€ COSIMHCHUM,
WX MPUMEHCHHE

duznueckue 1 XUMUYECKUE
CBOMCTBA IIMHKA U €0

88 . https://m.edso00.ru/O4C5QKBEJ
COCIMHEHUH, NX TPUMEHEHHE.
I'mapokcoKOMITIEKChI IIMHKA
[IpakTuueckas padota Ne 8.

89 Petutertite SKCMCPHMEHTATLHbIX https://m.edsoo.ru/BAJAYW82G
3a7a4 1o Teme "MeTasuisl
noOOYHBIX oArpynn"

90 Pemenue 3aga4 pa3anyHbIX TUIIOB https://m.edsoo.rw/E177EUHQZ
O0600mIeHNEe U CHCTEMAaTH3aIIH

91 M3YyYEHHOT0 MaTepualia o TeMe https://m.edsoo.rt/NHKRDJUTS
"Mertamibr"

92 'IfOHTpOHMV{'aH padora 1o Teme https://m.eds00.ru/4762V30B1

MerTansl

AHanu3 pe3yiabTaToB

93 KOHTPOJILHOM paboThl, KOPPEKIIUS https://m.eds00.r/KGZODOKTT
OIIHOOK
Ponp xuMum B obecnieueHUH
YCTOWYHUBOTO Pa3BUTHS

94 yenoBedecTBa. IloHsATHE O https://m.eds00.ru/SSTSRWKSS8
HAYYHBIX METOJ]aX UCCIIEeIOBAHUS
BEIIIECTB
Hay4nble MpUHITUTIEI OpraHU3aluN
XUMHYECKOTO MMPOU3BOICTBA.

95 https://m.edsoo.ri/V4Y20W8UR

[IpomblnieHHBIE CTTOCOOBI
MOJTyYEHUs BaKHEMILINX BEILIECTB



https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/BAJAYW82G
https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/KGZ0DOKTT
https://m.edsoo.ru/SST5RWKS8
https://m.edsoo.ru/V4Y2OW8UR

XUMHUYECKOE 3arpsi3HEHNE

96 OKpYKAaIOIeil Cpe/ibl U €ro 1 https://m.edsoo.ru/HFYWAQIVW
MIOCJIE/ICTBUS

97 XM 11 3/10pOBDE HEOBEKa. 1 https://m.eds00.ru/992MUF415
JlexapcTBeHHBIE CpEACTBA
Xumug nuiy. Poins xumnu B

98 00eCIIeYEHNH ITUIIEBOH 1 https://m.edsoo.ru/BTM3AEKNW
0e30macHOCTH

99 Kocmerieckue i napiomepHsIe 1 https://m.edsoo.ru/OV85PPBKW
cpenactBa. beiToBast XumMus
XHUMHS B CTPOUTEIIBLCTBE.

100 Baxwueiiire cTpouTenbHbIE U 1 https://m.edso0.ru/SFX2N2T3J
KOHCTPYKIMOHHBIE MATEPHAIIbI
XuMUs B CENBCKOM XO35MCTBE.

101 Oprannueckue 1 MUHEPAJIbHbBIC 1 https://m.edsoo.ru/YY395RQAJ
yao0peHus

102 Cucrematusatysl 1 0600meHme 1 https://m.edsoo.rt/IGMSCPOK9

3HAHUH 110 TEME

OBUIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102



https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9




ITPOBEPAEMBIE HA ETD 110 XUMHUU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOT'PAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUSA

Kon
NpoBePSIeMOro
TpeOoBaHUS

IIpoBepsiemble TPeOOBAHUS K MPeIMETHBIM Pe3yJbTaTaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON MPOrpaMMbl CpeHero 001Iero
o0pa3zoBaHusi

1

Bnanenue CHCTEMOM XMMHYCCKUX 3HaHPII>i, KOTOpas BKIKOYACT:

1.1

OCHOBOTOJIATAIOIINE MOHATUS (XUMHUYECKHI AJIEMEHT, aToM, H30TOIIbI,
AJIEKTPOHHAsI 000JI0YKa aToma, s-, p-, d-AJIEKTPOHHBIE OPOUTAII aTOMOB,
OCHOBHOE ¥ BO30YXKAEHHOE COCTOSIHME aToMa, WOH, MOJIEKyIIa,
BAJICHTHOCTD, AIIEKTPOOTPULIATEILHOCTbD, CTETEeHb OKHCIICHHUS,
XUMHUYECKass CBsI3b (G- U T-CBA3b, KpaTHBIE CBSI3U), THOpUAM3AIMS
aTOMHBIX OpOWTaNiel, KpHCTAIMYECKash pPemeETKa, MOJb, MOJISIpHAs
Macca, MOJSpHBIA 00BEM, MONSpHAs KOHIICHTPAILUS, pPaCTBOPHI
(MCTUHHBIE, NUCHEPCHBIE CUCTEMBI), KPUCTAJUIOTHUAPATHI, YTIJIEPOIHBIH
cKeneT, (yHKIMOHANbHAS TpYIa, pajuKall, M30MEphl, CTPYKTypHas
dopmyna,  uzomepuss  (CTpyKTypHas,  TreomeTpuyeckas  (Luc-,
TPAHCU30MEpHsI), TOMOJIOTHYECKUH psil, TOMOJIOTH, YIJIEBOIOPOIH,
KHCJIOPOJA- U a30TCOJAEpIKAIUe COCJUHEHUS, OMONOTHYECKH aKTHUBHbBIE
BellecTBa (yriaeBOIbl, KUPBI, OETKK), MOHOMED, TIOTUMED, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCTUHEHUS, KPEKUHT, pUGOPMUHT, THITHI
XMUMHUYECKHX PpEaKIUi (OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIE, 3K30- U
HHJIOTEPMHUYECKHE, PEaKIMd HOHHOIO OOMEHa, TOMO- U Te€TepOreHHbIE,
oOpaTuMble 1 HEOOpaTUMbIE), PACTBOP, DIEKTPOIUTHI, HEIJEKTPOIUTHI,
AIIEKTPOIUTUYECKAsT TUCCOIMALNS, CTETIEHb JAUCCOLUAINH, OKUCIUTED,
BOCCTAHOBUTENIb,  DJICKTPOJIU3, CKOPOCTh XUMHUYECKOW pPEaKluH,

XHUMHYCCKOC paBHOBCCI/Ie)

TEOPUM U 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOEHHUS OpPraHUYeCKHX
BemiecTB A.M. BbyTnepoBa, Teopus >IEKTPOTUTHUECKON TUCCOLMAINHY,

[Tepuonnueckuit 3akon J[.M1. MenneneeBa, 3aKOH COXpPaHEHHUS MAacChl),

1.2 3aKOHOMEPHOCTH, CHMBOJMYECKUH $3BIK XHMHH, MHUPOBO33PEHUYECKUE
3HaHWUS, JIEXKAIIUE B OCHOBE IOHMMAHUS NMPUYMHHOCTH U CUCTEMHOCTH
XUMUYECKUX SIBJICHUN, COBPEMEHHBIE MPEACTABICHUS O CTPOCHUH
BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HAaJIMOJIEKYJISIPHOM YPOBHSIX

13 MIPEACTABICHUS 0 MEXaHU3Max XUMUYECKHUX peakuuid,

TEPMOANHAMHWYCCKUX u KHHETHYCCKHUX 3aKOHOMCPHOCTAX ux




MMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTEMAX

1.4

q)aKTOJ'IOFI/I‘IeCKI/Ie CBCICHHA O CBOfICTBaX, COCTaBC, IIOJYYCHUU U
0e30macHOM HUCITIOJIB30BaHNU BayKHEHIITHX HCOPTraHNYCCKUX 41
OpraHN4YCCKUX BCHICCTB B 6LITy 151 HpaKTquCKOﬁ JACATCIIBHOCTHU

YCJIIOBCKaA

1.5

06IJ_[I/IC HAaYYHbIC NPUHIHUIBI XUMUYCCKOTO IPOU3BOJACTBA (Ha nmpumepe
IMPpOU3BOJCTBA cepHoﬁ KHCJIOTBI, aMMHaKa, MCTaHOJIa, nepepa60T1<H

He(TH)

CdopMUpOBaHHOCTH YMEHHI BBISIBIISTH:

2.1

XapaKTepHble TMPU3HAKM U  B3aUMOCBSI3b  WU3YUYEHHBIX  IOHSTHUH,
MPUMEHSATH COOTBETCTBYIOIIME MOHSTHS TPU OINUCAHUM CTPOCHUS U

CBOMCTB HEOPTaHUUYECKUX U OPTaHUYECKHUX BEIIECTB U UX IIPEBPALLECHUN

2.2

B3aHMMOCBSI3b XMMHUYECKHUX 3HAHUH C MOHATHUIMH H NpCaACTaBJICHUAMU
APyrux npeamMeToB IJIsd 0oJiee OCO3HAHHOTO MOHUMAHMS M OOBSICHEHUS

CYITHOCTHU MAaTCpUAIbHOI'O €IMHCTBA MHUPaA

ChopmrpoBaHHOCTH YMEHHUS UCIIOJIB30BATh:

3.1

HAauMMCHOBaHUA XHMHUYCCKHX COCI[I/IHGHI/Iﬁ MCKAYHAPOJIHOTO COIO3a
TeOpeTH‘IeCKOﬁ n HpHKHaHHOﬁ XMMHU W TpHUBUAJIBHBIC HAa3BaHUA
BCIICCTB, OTHOCAINIUXCA K HN3YUYCHHBIM KJIaCcCaM OpPraHUYCCKUxX MU

HCOPTaHNUYCCKUX COEIUHEHUI

32

XMUMUYECKYI0 CHMBOJIMKY JUISI COCTaBICHHS (OPMYJ HEOPraHUYECKHX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX

1 CKEJIETHBIX) (hOPMYJT OpTaHUYECKHUX BEIIECTB

CdhopmupoBaHHOCTH YMEHHUS KIIACCUPUITUPOBATE:

4.1

HCOPraHW4CCKUC BCHICCTBA, CaAMOCTOATCIBHO BI)IGI/IpaTB OCHOBaHHA U

KPUTEpUH [T KINacCU(PUKAIK N3yYaeMbIX XMMUYECKUX OOBEKTOB

4.2

OpPraHn4eCKrue€ BEOIECTBA, CaMOCTOATEIIBHO BI)I6I/IpaTI> OCHOBAaHHA U

KPUTEPHU JUTS KITACCU(PUKAIIMN N3ydaeMbIX XUMUIECKIX 00BEKTOB

4.3

[0 pa3IM4HbIM IpHU3HAKaM (YUCIYy U COCTaBy pEarupyrolIMX BEIECTB,
TerioBoMy d((dexTy peakuu, W3MEHEHHIO CTENeHeH OKHCIeHHs

OJICMCHTOB, O6paTI/IMOCTI/I pe€aKknuu, y49aCTHuro KaTaJII/ISaTopa)

ChopmupoBaHHOCTH YMEHUSI XapaKTEPU30BaTh JJCKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSIHUHM) U HOHOB
XUMHUYECKHUX 3J1eMeHTOB 1 — 4 nepuoaos [lepuonuueckoit cucremor [I. 1.
MeHI[eJ'IeeBa 1 UX BAJICHTHBIC BO3MOXHOCTH, I/ICHOJ'II)3y5[ IIOHATHUA S-, P

d-31eKTpOHHBIE OpOUTANH, SHEPTETUIECKHE YPOBHU




CdopMUpOBAaHHOCTh YMEHHSI OOBICHSATH 3aKOHOMEPHOCTH H3MEHEHHS
CBOMCTB XMMHUYECKUX JJIEMEHTOB M 00pa3yeMbIX UMH COCTUHEHHH IO

HepuoJiaM U rpymniam

ChopMUPOBaHHOCTh yYMEHHUSI COCTABIISATh YPABHEHUS XUMHYECKUX

peaxunﬁ " paCKpbIBATh UX CYIIHOCTh:

7.1

OKHCIIUTCIBbHO-BOCCTAaHOBHUTCIbHBIX peaKHI/Iﬁ MMOoCpCACTBOM COCTABJICHUA

QJICKTPOHHOTO 0ajaHca dTHX peaKI_II/Iﬁ

7.2

YpaBHEHUs pEaKIUil pa3NTUYHBIX THUIIOB; TIOJHBIE U COKpAIIEHHBIE
ypaBHEHUS peaklUii HOHHOTO 0OMEHa, yUUThIBasl YCIOBHSI, MPU KOTOPBIX

9TH P€aKu UAYT 1O KOHIIA

7.3

peaknuii THAPOJIM3a, PEaKInid KOMILIEKCOOOpa3oBaHUs (Ha mpuUMepe

TUAPOKCOKOMILJIEKCOB IIMHKA U AJTFOMUHUSA )

CdhopmupoBaHHOCTH YMEHUS TTOATBEPIKIATH:

8.1

Ha KOHKPETHBIX TIPUMEpPAaX XapakKTep 3aBUCHUMOCTH PEAKIMOHHOMN
CIIOCOOHOCTH OpPTaHMYECKUX COCIWHEHUH OT KPaTHOCTH U THUIMA
KOBaJICHTHOM CBSI3H (G- U T-CBS3H), B3aUMHOTO BIUSIHUS ATOMOB U TPy
aTOMOB B MOJIEKYJaX, a TaK’Ke OT OCOOCHHOCTEH peanu3aliy pa3IuyHbIX

MEXaHU3MOB MPOTEKAHMS PEAKIUN

8.2

XapaKTCPHBIC XHUMHNYCCKUC CBOMCTBaA BCIICCTB COOTBETCTBYIOIIMMU

JKCIIEPUMEHTAMMU U 3aIUCSIMH YPABHEHUN XUMUYECKUX PEAKLIUN

ChopmMHupoBaHHOCT, YMEHHUSI XapaKTEpHU30BaTh COCTAB U Ba)KHEHIIME
CBOMCTBA BELIECTB, IPUHAUICKAINUX K OIPEICIEHHBIM KilaccaM |
rpymniam COeIUHEHUH (IPOCThIe BEIIEeCTBA, OKCU/IbI, THIPOKCUIBI, COJIH;
YTIEBOAOPOABI, TPOCThIE 3(DUPHI, CIUPTHI, (DEHOIIBI, aJTbACTUIbI, KETOHBI,
KapOOHOBBIE KHCJIOTHI, CIIO)KHBIE AS(UPHI, KHUPBI, YTJIEBOJbI, aMUHBI,

AMUHOKHCIIOTHI, OSJTKH)

10

ChopmupoBaHHOCT, YMEHHUS TPOBOJAHMTH PACUETHI MO XUMHYCCKHM
dbopMyliaM M ypaBHEHHSIM XHUMHYECKHX PEaKIHid C HCIOIb30BAHHEM

(bl/ISI/I‘leCKI/IX BCIINYHH:

10.1

Macchl (00bEMa, KOMMYECTBA BEIIECTBA) MPOIYKTa PEAKIMH, €CITU OJIHO
13 UCXOIHBIX BEUIECTB JJAHO B BUJIC PACTBOPA C ONPEACIEHHON MAaCCOBOM

JI0Jiel pacTBOPEHHOTO BEILIECTBA WIIM JJaHO B M30BITKE (MMEET MPUMECH)

10.2

MaccoBOW WM 00BEMHOM 10U, BHIXO/1A MPOAYKTA PEAKIIMH

10.3

TEIUIOBOTO 3P deKTa peaKIuii

10.4

00BEMHEIX OTHOIICHUI Ta30B

10.5

10 HaXOXKICHUIO XUMUYIECKOU (DOpMYIIBI BElIecTBa




11

Branenne cucremMol 3HaHUM O METOJAX HAy4YHOT'O IO3HAHUS SIBICHUI
IIPUPO/IbI, UCTIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX U YMEHUE IPUMEHATh
9TH 3HAHUS IPU SKCIEPUMEHTAIBLHOM MCCIENOBAaHUU BEUIECTB W JUIA
OOBSICHEHUS! XUMHUYECKUX SBJICHHMH, HMEIOLIMX MECTO B MPHUPOJE,

HpaKTI/I‘-ICCKOI\/’I JACATCIIBHOCTH 4YCJIOBCKA U B HOBCCI[HGBHOI\/’I KHU3HU

12

ChopmMupoBaHHOCTh yMEHHsI TPUMEHATh (MCIOJIB30BaTh) 3HAHHUS O
COCTaBE M CBOWCTBAX BEIISCTB JUIS DKCICPUMCHTAIBHON IMPOBEPKHU
THIIOTE€3 OTHOCUTEIHHO 3aKOHOMEPHOCTEH TPOTEKAHUS XUMHUYECKUX
peakuuii ¥ TPOTHO3UPOBAHUS BO3MOXKHOCTCH WX OCYIICCTBIICHHS,
CHCTEMHBIC XHMHUYECKHE 3HAHUS Ui OOBSCHEHUS W TPOTHO3UPOBAHUS
SBJICHUM, MMEIOIIMX €CTECTBEHHOHAYYHYIO IPUPOAY; M IPHUHATHA

IPaMOTHBIX PELICHUH MPOOJIeM B CUTYAIHSIX, CBI3aHHBIX C XUMHUEH

13

CdhopmupoBaHHOCTH YMEHHUS TUIAHHPOBATH M MPOBOAWTH XUMHYCCKHIA
OKCIEPUMEHT (TIOJyYeHHEe M HU3YYCHHE CBOICTB HEOPraHUYECKHX U
OpPraHWYeCKHX BEIIECTB, KAYECTBEHHBIC PEAKIMHA YTJIEBOJIOPOJIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIUX OPTaHWMYSCKUX BEIIECTB,
pelnieHue IKCIIEPUMEHTAITLHBIX 3ama4y 1o pacro3HaBaHUIO
HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB) C COOMIOJCHHEM MpPaBUI
O0e3omacHOro  OoOpamieHWsi ¢  BEIECTBAaMH U J1abOpaTOPHBIM
obopynoBanuem; GOpMyIUPOBATH IIEIH MCCIIECIOBAHUS; TIPEICTABIATH B
pa3nuuHOil  (hopMe pe3yJbTaThl dAKCICPUMEHTA, AaHAIU3UPOBATh U

OLICHUBATH UX NOCTOBCPHOCTH

14

C¢hopMHPOBAaHHOCTE YMEHHSI OCYILIECTBIISAThH LIEIECHANPABICHHBIA MOUCK
XUMUYEeCKON MH(POPMALIUY B PA3IMYHBIX UCTOYHHUKAX (HaydHas U y4eOHO-
Hay4Hasl IUTeparypa, CpeAcTBa MaccoBOM uHdopmMaiuu, cetb MIHTepHer u
IpyTHe), KPUTHUECKH AaHAIM3UPOBATh XUMHYECKYI0 HWH(POPMAIHIO,
nepepabaTbiBaTh €€ W MCIOJb30BaTh B COOTBETCTBUM C ITOCTABJICHHOM

y4eOHOM 3a1aueit

15

C¢hopMHPOBAaHHOCTE  yMEHHsI  NPOrHO3MPOBATh, AHAIU3UPOBATH U
OLIEHMBATh MHGOPMALMIO C MO3ULMN SKOJIOTHYECKOH Oe30I1acHOCTH
MOCJIE/ICTBUIM OBITOBOM M NPOM3BOJICTBEHHON JESTEIbHOCTH YEIOBEKa,
CBSI3aHHOM C TepepabOTKOM BemiecTB; C(HOPMHUPOBAHHOCTh YMEHUI
OCO3HaBaTb  ONACHOCTb  BO3ACHCTBUS  HA  JKMBBIE  OpPraHU3MBI
ONpENENEHHBIX BEUIECTB, IIOHMMAsh CMBICH II0Ka3aress IpenenbHOR
JONTyCTUMOM ~KOHLEHTpallMM, W TMOSACHATh Ha TpUMEpax CrocoObl
YMEHBIICHUS U MPEIOTBPAILIECHUS UX BPEIHOIO BO3ACHCTBUS HA OPTaHU3M

YCJIOBCKa




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
1O XUMHH

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

TeopeTI/I‘lCCKI/IC OCHOBBI XMMHH

1.1

Crpoenue BemectBa. CoBpeMeHHass MOJieNb CTpOeHHUs aTtoMa. Pacmpenenenue
AIIEKTPOHOB MO0 DHEPreTHYECKUM ypoBHAM. Kiaccuduramus XuUMHYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOEHUS SHEPreTUUECKUX YPOBHEH aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE U BO30YXKAEHHOE COCTOSHHMS aTOMOB. OJEKTPOHHAs

KOH(pHpraHI/ISI atoma. BaneHTHEIe SJICKTPOHLI

[lepuonnueckas cucreMa xumuueckux dnemeHTtoB .M. Menaeneesa.

Ousnyeckuit cmbica [lepuoanueckoro 3akona /.M. MenneneeBa. [lpuunnsl 1

1.2 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB DJIEMEHTOB U HX COCIUHEHUH II0
nepuojaM WU TpynnaM. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMICTB MPOCTHIX
BELIECTB, BOJOPOIHBIX COEAUHEHUH, BBICIIUX OKCHJIOB U TUAPOKCUIOB

1.3 BanenTHOCTh. DnekTpooTpuaTeabHOCTh. CTENEHb OKUCIIEHUS
Bunbl xumuueckoi cBA3M (KOBaJIEHTHAsI, NOHHAsI, METa/NINYeCKasi, BOJOPOIHAs)

14 U MeXaHU3MbI e€ 00pazoBaHMs. MexXMoJIeKyIsipHble B3auMoelcTBus. BemecTa

' MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTpO€HHUsA. THmbl KpPUCTAIUNIMYECKHUX
pemérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAJUIMUECKON perIETKI

L5 Xumuueckass — peakmus.  Kmaccudukamus ~— XMMHYECKMX — pEaknuid B

' HEOPraHUYECKON U OpraHN4eCKON XUMHUU. 3aKOH COXPaHEHUs MacChl BELLIECTB

1.6 CKopocTh peaknuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (DaKTOPOB

1.7 TernoBble 3()(HeKThl XUMUYECKHUX peakiuil. TepMoXuMHuyecKie ypaBHEHHS

18 OOparumble peaknuu. XUMHUYecKoe paBHoBecue. DakTopel, BIMAIOIIUE HA

' cocTosiHue xumudeckoro pasHosecus. [Tpunnun Jle [llarense
Onexrponutuyeckas auccoruanus. CwibHble u ciabbie snexTponutel. Cpena

1.9 BOJHBIX PpAacTBOPOB BEILECTB: KHCIas, HEWUTpaipHas, IienouyHas. CreneHb
Jqucconuanuu. Peakium HoHHOTO 0OMeHa

110 IMuaponus coneit. MonHoe npousBeneHune Boabl. Bomopoausiii mokaszarens (pH)

pacTBopa

Crioco0n1 BBIPpAXXCHHA KOHLOCHTPAIUU PACTBOPOB: MaCCOBas AOJIA paCTBOpéHHOFO
BCIICCTBA, MOJIApHAsA KOHLOCHTpaLUs. HaCI)IH_[eHHLIC N  HCHACBIIICHHBIC

pacTBOpPBI, pacCTBOPUMOCTh. Kpucramioruaparsl

1.12

OKHCIIUTENTFHO-BOCCTAHOBUTENIbHBIE peakiuu. [loBeeHne BemecTB B Cpenax C

pas3HbIM 3HaueHueM pH. MeToabl a1eKTpoHHOTO OanaHca




1.13

DJEKTPOJIU3 PaCTBOPOB U PACILIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMHUH

2.1

Knaccudukaius HeopraHnueckux coequHeHuil. HoMeHknaTypa HeopraHu4ecKkux

BCIICCTB

2.2

XUMHUYECKUE CBOWCTBA BAXHEHIIUX METAUIOB (HATpUM, Kauui, KaJbLIHM,
MarHuii, aJlOMHHHNA, IIUHK, XPOM, JKeJIe30, MeAb) U HX coequHeHwil. OOuue

CIOCOOBI MMOJIy4YCHH MCTAJIJIOB

23

XUMUYECKHE CBOWCTBA BAKHEHIIUX HEMETaNIOB (TaJlOTCHOB, CEphl, a30Ta,
dbochopa, yrIepomra W KpEeMHHA) U HX  COEAUMHEHUH  (OKCHJIOB,

KHCJIOPOJICO/IEPKALLUX KUCIIOT, BOAOPOIHBIX COSIMHEHU)

24

I'erermueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, IPUHAAJICIKAIINX K pa3JINdYHbIM

Ki1accaM

2.5

W nenTudukanys HeOpraHuIecKux coequHeHnii. KauecTBeHHbIE peaknny Ha

HCOPTraHNYCCKUC BCUICCTBA U NOHBI

OCHOBBI OPraHUYECKON XUMUU

3.1

OCHOBHbBIE  TOJIOXKEHMSI TEOPUM XUMHUUYECKOIO CTPOEHMSI OpPraHMYECKHX
coequHeHnii A.M. bytiepoBa. YrinepoaHbslil CKEIET OPraHU4EeCKOW MOJIEKYJIBI.
KpaTHOCTP XMMHUYECKON CBS3U. S- U P-CBS3U. sp3-, sp2-, Sp-TUOpUAM3AIIN
opOuTaneil aToMOB yriieposia. 3aBHCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO

cTtpoeHus Mosekyi. ['omonoru. I'omonoruyeckuii psaa. Mzomepus u uzomepsl

3.2

[lonsatne o  ¢ysknuoHampHOW  rpynme.  OpueHTanmoHHBIE () EKTHI

3aMECTUTEIIEN

3.3

[IpencraBnenne o kinaccuukanuu oOpraHMYecKux BemiecTB. Homenkiatypa
OpPraHMYECKUX COCIUHEHUN (CUCTEMATHYeCKas) W TPUBUAIbHBIE Ha3BaHUS

BayKHEHIITHX HpeHCTaBHTCHCﬁ KJIACCOB OPraHNM4YCCKHUX BCIICCTB

3.4

CBoOOgHOpAAMKANBHBIE M HOHHBIM MeXaHuU3Mbl peakuuu. [loHsTHE O

Hykiaeoduie u snekrpoduie. [Ipasmio Mapkosuukosa. [IpaBuiio 3aiiiieBa

3.5

Ankanpl. XMMUYECKHE CBOMCTBA aJKaHOB: TaJIOTEHUPOBAHUE, ACTUAPUPOBAHUE,
TEPMUYECKOE pPa3NIOKCHHE, KPEKWHT, Hu3oMepu3arus, ropenue. Ilomyuenue
ankanoB. [luknoankanel. Crnenmuduka CBOWCTB IUKIOATKAHOB C MAaJIBIM

pasMEpoOM LUKIIA. Peakuuu MPUCOCAUHCHUA U paIMKAJIBHOT'O 3aMCIIICHUA

3.6

AnkeHbl. XMMUYECKHE CBOMCTBA: pEaKLMU NPUCOEAUHEHUs (TajloreHUupoBaHUE,
TMJIPUPOBAaHUE, T'MJIPOrajJOreHUpPOBAaHUE, T'MJIpATalMsl), TOPEHUs,, OKUCIECHUS U
nonuMepuzanuu. [IpoMblnieHHble W Ja0OpaTOpHBIE CIMOCOOBI  MOJMYyYEHUs

AJIKCHOB

3.7

AJkagueHbl. XHMHUYECKHE CBOWMCTBA AJKAJUEHOB: PEAKIMU IPUCOCTUHECHUS

(ruapupoBaHue, TaJOr€HUPOBAHUE), TOpeHHUs U noiaumepusauuu. llomyuenue




AJIKaAUCHOB

3.8

AnkuHbl. XMMHUYECKHE CBOMCTBA: PEAKIIMU MPUCOSTUHEHHUs (TaJOTeHUpPOBAHUE,
TUJIPUPOBAHUE, TUApaTalus, THIPOraJOr€éHUPOBAHUE) KaK CIOCO0 MOyuYeHUs
MIOJIMMEPOB M JPYIUX IIOJIE3HBIX INPOAYKTOB. Peakiuu 3amemenus. I'openue
alleTHiIeHa KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOTO MJIaMEHH JAJISi CBAPKU U PE3KU

MCETAJIJIOB. HpI/IMeHeHI/Ie all€THJICHA

3.9

Apenbl. XUMHYECKHE CBOWMCTBa O€H307la: pEaKUUH AJIEKTPOPUIBHOTO
3aMelIeHus, MpUcoeIuHeHus (TUApUpPOBaHME, TalloreHupoBaHue). Peakuus
ropeansi. OCOOCHHOCTH XWMHYECKHUX CBOWCTB Toiryona. [lomydeHwe OeH3oua.
Oco0OeHHOCTH XHMHUYECKHUX CBOHCTB crupona. [lomumepuszaius cTHpoIa.

Crioco051 MMOJIYYCHUS U IPUMCHCHHUEC apOMATUUCCKUX YITICBOOAOPOA0B

3.10

Couptel.  IlpenenbHble  OQHOATOMHBIE  CHUPTHI. XHUMHUYECKHE CBOMICTBA:
B3aUMOJICHICTBME €  HAaTpUeM KakK CIOCOO  YCTaHOBJIEHUS  HaJIWYMs
THJIPOKCOTPYNIBI, €  TajoreHOBOAOPOJAaMH  KaK  CHOCO0  MOJydyeHus
pacTBOpUTEIIEH, BHYTPU- U MEXMOJIEKYJIIpHAst AeruapaTalus. Peakius ropeHus.
[Tonmyuyenue »sTaHONA: peakuuss OpPOXKEHUS TIJIIOKO3bI, TUApATalys STUIICHA.
OTUIECHIVIMKOIb U TIMUEPUH KaK IPEICTaBUTENH IMPEACIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®enon. Xumuueckue cBoicTBa (eHosa (peakuuu ¢ HAaTpUEM, THIPOKCHIIOM

HaTpus, 6pomom). [Tonyuenne peHoma

3.12

Anpneruapl. XUMHUYECKHE CBOMCTBA TMPEICIbHBIX albJETHI0B: THAPUPOBAHUE;
KAueCTBEHHBIC PEAKIMM Ha KapOOHWIBHYIO TPYMIy (peakius «CepeOpsHOTO
3epkana», B3aumoeiicteue ¢ ruapokcuaom menu (I1). Tlomyyenue npeaenbHbIX
aNbJCTUIOB: OKHUCJICHUE CIHPTOB, THIpaTalus aleTWieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHoct PCaKMK OKHCIICHHA all€CTOHA

3.13

KapOoHOBBIE KHCIIOTBI. XHWMHUYECKHE CBOWMCTBA MPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOWCTB MypaBbUHOMN KUCIIOTHI.
[TomydyeHue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIICHHE
aJIKaHOB, AJIKEHOB, MEPBUYHBIX CIUPTOB, albIAeTUIO0B. Bricime mpeneiabHble U

HeTpeAe/IbHbIe KApOOHOBBIE KHCIIOTHI

3.14

Cnoxsble >pupsl 1 xupbl. CrocoObl MOJYYEHHS CIOXKHBIX 3(QHUPOB.
Obpatumocth peakiuu sTepuduxanuu. IlpuMeHeHne CcloOXHBIX 3PUPOB B
NUIIEBOM M Tap(IOMEpPHON HPOMBIIIICHHOCTU. JKUpPBI Kak CIOXHBIE 3(PHUPHI
[JIUMIEpUHA ¥ BBICIIMX KapOOHOBBIX KHUCIOT. XHMMHUYECKHE CBONCTBA JKHMPOB:
TMIpUPOBaHUE, OKUCIeHUe. [MIponu3, WiIM OMBUIEHHE, JKUPOB Kak CIOCO0
IIPOMBIIIJIEHHOTO TOJIYYeHHs COJEeM BBICIIMX KapOOHOBBIX KHUCIOT. MbUIA Kak

COJIM BbICHIHNX Kap6OHOBBIX KHCIIOT

3.15

XWMHYECKHE CBOMCTBA IVIIOKO3Bl: pEAaKIUMUM C Y4YaCTUEM CHHUPTOBBIX U




aJbJIETUJIHON TPYII U MOJIOYHOKHCTIOoe OpoxkeHue. IIpuMeHeHue TIIOKO3bI, €€
3HAYECHUE B KU3HEAEATEIILHOCTU OpraHu3Ma. Jlucaxapuasl: caxapos3a, MajabTo3a.
BoccranaBnuBaroniye M HEBOCCTaHABIMBAIOIIME Aucaxapuiabel. ['maposns
nucaxapuaoB. [lonmcaxapunpl: kpaxmain, TiaukoreH. CTpoeHHue MaKpOMOJIEKYII
KpaxMmayia, TJIMKOT€Ha W LeJUT003bl. Du3nyeckue CBOWCTBA KpaxMana H
LEJUTI0JIO3bl. XMUMHUYECKHE CBOMCTBA KpaxMania: THAPOIN3, KaueCTBEHHAS
peakius ¢ Moa0M. XHMHUYECKHE CBOMCTBA LEJIHOJIO3bl: THAPOIIN3, MOTyYEeHUE
a¢upoB 1emoo3bl.  [loHsATHE 00 WMCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

alleTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpraHU4YE€CKHUE OCHOBAHUS: PEAKIMU C BOJOM, KMCIOTAMHU,
peakuus TOpeHHs. AHWUIUH Kak TMPEACTaBUTENIb aAPOMATHUYECKUX aAMUHOB.
XUMHUYECKUE CBOWMCTBA AaHWIMHA: B3aUMOJICHCTBUE C KHUCIOTaMH, OpOMHOM
BOJOM, okucieHue. [lonyueHue aMHUHOB aJKWIMPOBAaHMEM aMMHaKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJIEBOAOPOI0B

3.17

AMUHOKHUCIOTBI M O€NKH. AMHUHOKHUCIOTHI Kak aM(pOTEepHbIE OpraHUYECKUe
coenuaeHusi. OCHOBHBIE AMHUHOKHCIIOTBHI, OOpasyromme Oenku. XHUMHUYECKHe
CBOMCTBa OEJIKOB: THAPOJIN3, JCHATYpalusi, KaueCTBEHHbIC (I[BETHBIC) pEaAKINU

Ha OeKu

3.18

CtpoeHue W CTPyKTypa MOJIUMEPOB. 3aBUCUMOCTb CBOWCTB IMOJUMEPOB OT
cTpoeHHs] MoiyieKyJd. OCHOBHBIE CIOCOOBI TONYUYEHUS BBICOKOMOJEKYISIPHBIX
COCTMHECHHI: peakluy TOJMMEpHU3ali W MoJuKoHAeHcanuu. Kimaccudukamms

BOJIOKOH

3.19

Nnentndukanys opraHnyecKuX COeAMHEHUH. Perenne skcnepuMeHTaTbHBIX

3aaa4 Ha pacClioO3HaBaHHUEC OPraHNYCCKHUX BCHICCTB

3.20

I'enernyeckas CBA3b MCXKAY KilaCCaMU OpPTraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

XUMHUS U KU3Hb

4.1

XuMus B TIOBCeIHEBHOU ku3HU. [IpaBmima Oe3omacHOW pabOTBI C EIKUMH,

roOprO4YMMU U TOKCUYHBIMU BCIICCTBAMU, CPCACTBAMU OBITOBOI XMMUHU

4.2

Xumus U 310pOBbe. XUMUS B MEIULIUHE. XUMUS U CEIBCKOE XO35MCTBO. XUMHUS B
MPOMBIIUIEHHOCTH. XUMHS M JHEPreTHKA: MPUPOJHBIA U TMOMYTHBIA He(TAHOM
ra3bl, IX COCTaB U Hcnojib30BaHue. CoctaB HeTH 1 e€ mepepadboTka (MPUPOIHBIC

UCTOYHUKH YTJIEBOI0PO/IOB)

4.3

XUMUA U 3KOJOTHs. XUMHUYECKOE 3arpA3HEHHE OKpYKAlollel cpeabl U €ro
nocneacteus. OxpaHa rugpocdepsl, mouBbl, atMochepsl, GIopel u GayHBl OT
XUMHUYECKOro 3arpsisHeHus. [Ipobiema oOTX0HOB W TOOOYHBIX MPOIYKTOB.

AJ'IBTepHaTI/IBHBIe HUCTOYHUKH SHCPIruu

4.4

O6H_[I/I€ NpeACTaBJICHHA O IPOMBIIIJICHHBIX crocobax IMOJYYCHUA XUMHUUYCCKUX




BEIIECTB (HAa MPHUMEPE MPOM3BOJCTBA aMMHAaKa, CEPHOW KHCIIOTHI). UEpHas u
uBetHas  Metauryprus.  CTeKJI0 W CWIMKaTHas  MPOMBIIUICHHOCTb.

HpOMBIH_U'IeHHa}I OopraHn4ccKas XHUMUSL. CBIpLé HJIA opr aHHUYECKOH

IIPOMBILITIECHHOCTH
5 Tumnbl pacy€THBIX 3a/1a4
51 Pacuérsl Macchl BelecTBa min 00bEMa ra3oB 10 U3BECTHOMY KOJIIMYECTBY
" | BemlecTBa, Macce MM 00BEMY OHOTO U3 yUaCTBYIONMX B PEAKIINA BEIIECTB
5.2 Pacuérsl TemoBoro 3¢ dexra peakuuu
53 Pacuérel 00BEMHBIX OTHOIICHUI Ta30B MPU XUMHUYECKUX PEAKITUIX
54 Pacuérsl macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIH
' OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH)
55 Pacuérsl MmaccoBoit i 00BEMHON A0 BBIXOJA MPOAYKTA PEAKIIMH OT
" | TeOpETHYECKH BO3MOKHOTO
Pacuérbl macchl (00bEMa, KOIMYECTBA BEIIECTBA) IPOAYKTA PEAKIUH, €CIU
5.6 | ofHO W3 BEIECTB JJaHO B BHJIC PACTBOPA C ONpPECIEHHON MacCOBOM I0eit
pPacTBOPEHHOTO BEIIECTBA
57 Pacy€rsl ¢ HCIIOIb30BaHUEM MTOHATHH «MaccoBast JOJIA», «MOJISIPHAS
" | KOHILIEHTPAIHS, «PACTBOPHMOCTE
Haxoxnenue MosiekyasipHoi (opMyJsibl OpraHMuECKOro BELIECTBA 110 €ro
5.8 | IIOTHOCTH ¥l MAaCCOBBIM JIOJISIM 2JIEMEHTOB, BXOJSIIKX B €r0 COCTaB, I MO

IIPOYKTaM CTOPAHMS




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET



