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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbenepabHOM 00pa3zoBaTENLHOM MporpamMmsbl cpeanero ooimero oopazopanusi(DOIL
COO), npencrasieHHbix B denepanbHOM TOCYJIapCTBEHHOM 0O0pa3oBaTEILHOM
cragpapre COO, c¢ yudérom KoHuenuumu npenojaBaHus y4eOHOro MpeameTa
«XuMus» B 00pa3oBaTeNbHBIX opraHuzanuax Poccuiickoit  deaeparum,
pean3yIouX OCHOBHbIE 00pa30BaTeNIbHbIE TPOTrPAMMBI, U OCHOBHBIX MOJI0KEHUN
«Crpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
roga» (Pacnopsixenne [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YTIYyOJEHHOTO HU3Y4YEHHUsI 3aHUMAEeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kimaccos.
N3yuenue mpeamera, pealumzyeMoe B YCIOBUAX U PEpeHIIMPOBAHHOTO,
npo@uibHOro 0Oy4YeHHs, MpU3BaHO oOOecneunTh 0O01Ee00pa3oBaTENbHYI0 U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO JUIs
aJanTalid UX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HU B COIUYME, a TAKXKE IS
MPOJIOJDKEHUs O0Oy4YeHUs] B OpraHHu3anusix mpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSIETCS OJJHON U3 NPUOPUTETHBIX AUCIUIIINH.

B mporpamMme 1o XUMHM Ha3HAaY€HUE MpeaAMeTa «XUMHS» IMOJTydaeT
NoApOOHYI0  HHTEPIPETallMi0 B  COOTBETCTBUM C  OCHOBOIOJIATAIOIIUMU
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, ColepkKaHus,
pe3ynbTaToB OOydeHHUS] M TPeOOBAaHUW K YPOBHIO TOJTOTOBKH BBIMTYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIHH:

e HMH(QOPMALMOHHO-METOJUYECKAsA, peaju3alus KOTOpoh oOecrneynBaeT
MOJIyYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIed cTpaTeruu
oOy4eHHsI, BOCTIUTAHUS U Pa3BUTHS 00YyJarONIUXCsl CPEICTBAMU MIPEAMETA,
M3y4yaeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUTAHUPYIOIIIas, KoTopast npeaycMaTpuBaeT
OTpeNieSICHUe: TPUHIUMIIOB CTPYKTYPUPOBAHUSI M TOCJIEI0BATEIHLHOCTH
U3y4YeHHUs y4eOHOro MaTepualia, KOJWYECTBEHHBIX M Ka4€CTBEHHBIX €Tr0
XapaKTEPUCTHK; TOAXO0/I0B K (DOPMUPOBAHUIO COJEPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHKEHHM OOydarommxcs B
paMKax HTOrOoBOM arrectaliud B (GOpME €IMHOrO0 TOCYJIapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO N3YUEHUS XUMUH:

e YCTAaHABIWBACT WHBAPHAHTHOE MPEIMETHOE COJEp)KaHHe, 00sS3aTeIbHOE
JUISL W3Y4YEHUsT B paMKaxX OTAENbHBIX MpoQuiei, mnperycMaTpuBaeT



pacnpeneneHue W CTPYKTYPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JaéT mpuMEpHOE pacnpeesieHue yueOHOr0 BpeMEHH, PEKOMEHTyEeMOTO JIsI
W3YUYCHHUS OTIEIIbHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TMOCIEIOBATEIbHOCTh HW3YUYEHUSI Y4eOHOTro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOECHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e N1aéT METOJMYECKYIO MHTEPIIPETALNIO LEIEH U 3a/1a4 U3YUYEHHUs MpeIMeTa
Ha yriIyOJIEHHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHOMN
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKK€ C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX  JACMCTBHIA  0O0ydYaroIllerocs IO OCBOEHHUIO
COJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOY4YE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus. 3a npejesiaMu yCTaHOBIICHHOM ITPOrpaMMOii IO XUMUU 0053aTeTbHON
(MHBapHAHTHOW) COCTAaBIISIONICH CcoJepKaHUsl Y4eOHOro mpenMera «XuMUs
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIONIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQPUiIs 0O0ydeHHUS.

B coorBercTtBUM ¢ KoHUentyalbHbIMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYeHUM NpeaMeToB 0a30Boro M yriayOJI€HHOrO YpOBHEW B cHUCTEME
nuddepeHIMpoBaHHOTO O0yYCHHUS Ha YpPOBHE CpenHero ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIUIYOJIEHHOIO H3Y4YEHUSI HAaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM 3TAllOM MOJIyYEHHS] XUMUYECKOTO 00pa3oBaHus
B paMKax H3y4YEHHUs CIHELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XWMHUYECKHX
JUCIMIUIMH B By3aX M OPTaHU3ALUAX CPEIHEr0 MpohecCHOHATBFHOTO 00pa30BaHus.
B 31011 CBSI3M n3yueHue npeamera « XuMUsD OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha
pacuipeHre H yriiyOJeHHEe TEOpEeTUYECKOM U MPaKTUYECKOM MMOATOTOBKHU
oOy4Jaronuxcsi, BIOPABIIMX ONPENEAEHHBIA MPOPMIb 00yUeHHUs, B TOM YHUCIE C
NEPCIIEKTUBOM  TMOCIEAYIOIMIEro TIOMYYeHHsT XHMHUYECKOro oOpa3oBaHMs B
opranumzanusx mnpodeccuoHanpHoro ooOpasoBanus. Hapsay ¢ stum, B cBere
tpeboBannit ®I'OC COO k miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHMS (eaepanibHON
o0pa3oBaTeIbHOI MPOrpaMMBbl CPEIHETO O0IEro 00pa30BaHus U3yUYEHHUE MpeaMeTa
«X¥UMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 33]1a4 BOCHUTAHUSA U COLMAIBHOIO
pa3BuTUsl OOywaroumxcs, Ha (OPMHUPOBAHHME Y HHUX OOIIEUHTEIEKTYalbHbBIX
YMEHHM, YMEHMH palMOHANIM3alNU y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
NEATEIbHOCTH, UMEIOLINX MEKIMCUUILUIMHAPHBINA, HAAIPEAMETHBINA XapaKTep.



CocTaBngomyMu npeaMera «XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
SBIAIOTCA YIUIyOnéHHbIE Kypchl — «Opranmueckas xumus» u «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPXKAHHUA STHUX KYpCOB B IPOrpaMMe IO XUMHUHU 32 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugax 6a30BOro U yriryoJIEHHOr0 ypOBHEH
U3YUYEHUS NIPEeIMETA.

OcHoBy cogepxaHusi KypcoB «Opranudeckas xumusi» u «OOmas u
HEOpPraHWYECKass XUMUS» COCTaBISET COBOKYIIHOCTh HPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs NpeAMeTa. JTa cUcTeMa
3HAHMM MOJy4YaeT ONpEeAeiIEHHOE TEOPETHYECKOE OMOJHEHHUE, IO3BOJSIONIEE
OCO3HAHHO OCBOMTBH CYIIECTBEHHO OOJIBIINI 00BEM (PAKTOIOrHUECKOT0 MaTepUara.
Tak, Ha yriayOn€HHOM YpOBHE HM3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIIMYEHUsI 00bEMA 3HAHUI O XUMUUECKHX IEMEHTaX U CBOMCTBAX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U yIITyOJeHUs MPEACTaBICHUI O CTPOCHUN
BEILIECTBA, XUMHUYECKOM CBS3M M 3aKOHOMEPHOCTSX TMPOTEKAHMS PEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yuenne nepuoanyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpyeTcsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEICTABICHUIX
O CTpOeHUH aroMa. XHUMHUYECKas CBsI3b OOBSICHSAETCS C TOUKH 3PEHMS
HPHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pyIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakUui AOMOJHSAETCS
dbopMUpOBaHHEM MPEACTAaBICHUM 00 JJIEKTPOXMMHUYECKHX TIpoleccax MU
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILIECTB. B Kypce opraHn4eckoil XUMHUH ITPU
pPacCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocodoe
BHHMaHKE BOIIPOCcaM 00 3JIEKTPOHHBIX 3P PeKTax, 0 B3AMMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaUe€HNE UMEET TO, YTO Ha COJIEP )KaHNE KYPCOB XUMUU yTiyO01EHHOTO
YPOBHS U3YUEHHUS I KJIACCOB OMpeeaEHHOro mpoduis (T1aBHBIM 00pa30oM Ha MX
CTPYKTYpPY M XapakTep JOMOJHEHHM K OOIIeH cucTeMe MPEeAMETHBIX 3HAHU)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeAMETbl. Tak, HampuMmep, B COJEpKaHHUU
npeaMeTa A KJIAcCOB XMMUKO-(PU3nyeckoro npodusis 00ib110€ 3HaYeHUue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuana rno oomein xumuu. [Ipu usyuenun npeamera
B JIaHHOM CJIy4yae akLUEeHT OyJeT cenaH Ha OOUIHOCTh METOAOB IO3HAHUA,
OOILIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MozeKyJsipHast Teopus B PU3UKE), 3aKOHBI COXPAHEHMSI MACChI U SHEPTUH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHNS O CTPOEHUHU BELIECTB U APYTOE.

B TO e Bpems B coaepkKaHUM IMpeAMeTa I KJACCOB XUMHKO-
ounonornueckoro npoduiasi OONBLINKI yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
XUMHUsL. B 3TOM citydae nmpeocTaBiisieTcs BO3MOKHOCTb JUIsl 00Jie€ 00CTOSATENBHOIO



pPaccMOTPEHUS XUMUYECKOW OpraHM3allii KIETKU KaKk OMOJIOTUYECKOM CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYPHbIE KOMIIOHEHTBI, KaK
JUNUAbL, O€IKHU, YIIIEBObl, HYKIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHUA 0O
COCTABE U CBOMCTBAX INPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM U M3Yy4EHHs CYLIHOCTU IPOLECCOB (DOTOCHUHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnmane ¢opMupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOCHUSA
OOIIEHAYYHBIX METO/IOB [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C YYEOHbIMM MpEeAMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHble NpenMeTb», «MaremaTuka u
uH(popmaTka» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu u3yueHun yueOHOro npeamMera « XuMus» Ha yriryOJIEHHOM YPOBHE TaKXKe,
KaK Ha ypOBHE OCHOBHOTO M CpeJHEro o0iiero oopazoBanus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBISETCS (OPMHPOBAHUME OCHOB HAyKH
XUMUH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbl. Pemenue 3Toii 3a1a4n Ha
yriayOnEHHOM YypOBHE HU3YYEHHs MpeAMeTa MpeArnoiaraeT peaau3aluio TaKhX
1eJIeH, Kak:

e (opmMupoBaHME TPEACTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled pojim B OOecredyeHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUU  MpoOsieM
HKOJIOTUYECKOM, PHEPTreTUIECKON M MUINEBON 0E€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHnn palroHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJbTypbl UYEIOBEKa, a TAaKXKe JKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QYyHIAMEHTAIbHBIX
IIOHATUN, 3aKOHOB U TEOPUM XHUMHUHU, COBPEMEHHBIX IPEIACTAaBICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAaJAMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XMMHUYECKOM PaBHOBECUH, PACTBOPAX U AMCIIEPCHBIX CUCTEMaX, 00 00IIuX
Hay4HBIX NMPUHLIMIAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y O0yJarOIIIXCS OCO3HAHHOTO MTOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKUX 3HAHUN A7 OOBSICHEHUS
KJIIOYEBBIX MW U NMpOOJEM COBPEMEHHOM XHUMUH, JUIsl OOBSICHEHUS W



MPOTHO3UPOBAHUS SIBJICHUN, MUMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelIeHUs MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLEHKH C ITO3UIIUHI DKOJOTMYECKON 0€30MaCHOCTH MOCIIEICTBUMN
OBITOBOM W TPOU3BOJCTBEHHOW JEATECILHOCTH YeJOBEKa, CBA3aHHOW C
XUMHUYECKUM TIPOU3BOJICTBOM, UCIIOJIB30BAaHUEM U TIEPEPaOOTKOM BEIIECTB;
yTITyOJIeHre PECTaBICHUHN O HAyYHBIX METO/IaX MO3HAHMS, HEOOXOTMMBIX
JUI. TIPUOOPETEHUS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKUX SIBJICHUN, MMEIOIIUX MECTO B IIPUPOJE, B
MPAKTHYECKOMN JeATETLHOCTH U MMOBCEHEBHOM KU3HHU.

B mnnaHe peanuzanuu MEPBOOYEPENAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIUX
(GyHKIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIIero o0pa3oBaHUs NMPU U3YUYCHUU
npeaMera  «XUMHUS» Ha  yIIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
MPUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHHE YOEXKJAEHHOCTH B II03HABAEMOCTH SIBJICHUW TIPHPOJIBI,
YBOXCHHS K TIPOLECCY TBOPYECTBA B OO0JACTH TEOPETUYCCKUX H
NPHUKJIATHBIX HCCICAOBAHUNA B XUMHH, (OPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYEHUIO W TIO3HAHHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIMTAaHWUIO  HAa  OCHOBE  YCBOCHUS
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

pa3BHUTHE TO3HABATEIbLHBIX HHTEPECOB, MHTCIUICKTYAIbHBIX H TBOPYCCKUX
criocoOHocTe oOydvaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHUSI K CcaMOOOpa30BaHWIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO YCHENTHON MPOo(eCCHOHAIBPHON U OOIIECTBEHHOM JeATEeIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0pPOBBbIO M IOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHWE YMEHWH M HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BUTHE IKOJIOTUYECKON KYJIBTYPhI, MPHOOPETEHNE OTBITA OOIICCTBECHHO-
MOJIE3HOU DKOJIOTUUECKOHN AEeITESIbHOCTH.

OO01Iee 9uciIo 9acoB, MPEAYCMOTPEHHBIX JIJIS M3YUCHHUS XUMHH Ha yTITyOJEHHOM
YpOBHE CpeaHero odiero oopazoBaHus, coctaiset 204 yacos: B 10 kinacce — 102
yaca (3 gaca B Hezento), B 11 kimacce — 102 gaca (3 yaca B Hefeno).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHNE OPTraHUYECKON XUMHUU, IPEJICTABIIEHHE O MHOT000pa3uu
OpPTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma Yrjepojia. XHMHYECKas CBSI3b B
OpraHUYeCKUX COeAMHEHUSIX. TUIBI THOpUIN3AIMK aTOMHBIX OpOUTasel yriepoa.
MexaHu3Mbl  00pa30BaHHA KOBAJICHTHOW CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINM). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHe O cBOOOAHOM paaukaie, Hykieoduie u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIC TIPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HaU€HHE TE€OPUU CTPOCHUS
OpraHUYeCKUX COoeAUHEHUN. MOoNeKyaspHble W  CTPYKTypHbIE  (HOPMYIIBL.
CtpykTypHble GOpMyJbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpali¢HHasl,
ckenetHass. M3omepus. Buuabl u30Mepuu: CTPYKTypHas, MNPOCTPAHCTBEHHAS.
OnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPTraHMYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [loHsTue o
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUS
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH W KiIaccU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMM B OPTaHUUECKON XHUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJIEHHUE ¢ 00pa3llaMu OpraHUYECKUX BEIIECTB U MaTepHUallaMy Ha UX OCHOBE,
OTBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPHU HAarpeBaHUu (TUIaBJICHUE,
oOyIJIMBaHUE M TOPEHHE), KOHCTPYMPOBAHUE MOJeNeld MOJEKYJ OpPraHuYeCKHUX
BEILIECTB.

YrieBoaopoasl.

Ankanpl. ['oMomornueckuii ps ankaHoB, 001Iast popMyia, HOMEHKIATypa U
M30Mepusl. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmueckue CBONCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA AaJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JNErHIpUPOBaHMs, IIUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBnenue o
MEXaHU3ME PEAKIUN PaAUKAIBHOIO 3aMEILCHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKaHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, HUKIOOyTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, HMKIIOT€KCaH) [UKI0ATKAaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosiorueckuil psii alkeHoB, 001mas Gopmyia, HOMEHKIATYpA.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-THOpHAN3aIHS
aTOMHBIX OopOuTaneil yriaepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peaKkuuyu MPUCOCOUHEHHS, 3aMEIICHUS B O-TOJOKEHUE NpPH JIBOWHOW CBS3H,
nonuMepu3anuu 1 okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakun
Ha JABOMHYIO CBS3b. CIIOCOOBI MOMYYEHUSI U IPUMEHEHUE AJIKEHOB.

Ankanuensl. Knaccuukanust ankaaneHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoenunenue. [lonnmepu3zanns conpsskEHHBIX
nueHoB. CriocoOBbl MOJTy4YeHUs U IPUMEHEHUE aJIKaIueHOB.

Ankunbl. ['omonorudyeckuil psij aikuHOB, oO1as GopMyia, HOMEHKIATypa 1
MU30MEpHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKUHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XUMUYECKHE CBOMCTBA: PEAKIIUU MPUCOETUHEHHUS, TUMEPU3ALINYI U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJJKMHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBA3b. CIOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApoMaThuecKue YTIEeBOJOPOJbl (apeHsl). ['oMonoruueckuil psii apeHOB,
obmiast hopmya, HOMEHKIIATypa U U30MepHUs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyiabl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YIJIEBOJAOPOJHOM pPaJuKalle, PEeaKUWd NPUCOCAUHEHUS, OKUCIEHHWE TOMOJIOTOB
oensona. I[lpencraBiernne 00 OpPUEHTUPYIOMIEM JCWUCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKaAIOB, KapOOKCHILHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepuzanus ctupona. CriocoObl moayueHus u
IIPUMEHEHUE aPOMATUYECKHUX YIJIEBOJLOPOIOB.

[Tpuponnsiit ra3. IlomyTtHeie HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbIi1 yronas u nmpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[IpoaykThl nepepabOTKH HEPYTU, UX TPUMEHEHHUE B TPOMBIILICHHOCTU U B OBITY.

['eHeTHyecKkas CBSI3b MEXIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakunn
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIIy, HUTPOrPyNNly, UIUAHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TraJOreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tousatue 0 METAJIIOOPTraHUYECKUX COECTMHEHUSX. Hcnonp3oBanue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJbI H3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yIiepoJia ¥ BOAOPO/Ia B OPraHMYECKUX BEUIECTBAX, OJYUEHHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, O3HaKoMJIeHUE C KoyuekiusMu «Hedte» u «Yromby, ¢ oOpasiamu
MJJACTMACC, KaydyKOB WM PE3UHBI, MOJIECJIMPOBAHHE MOJIEKYJI YTJIEBOJIOPOJIOB U
raJIOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaepxamme opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOaTOMHBIE cnUPThHl. CTpoeHHWe MoOJIeKya (Ha mOpuUMepe
METaHOJIa W J3TaHojda). ['oMonorudeckuil psn, obmas QopMmyna, H30MeEpHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJTHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: pEaKIMH 3aMElIeHHUs, JAeTUJpaTalu, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTtBeHHas peakuuss Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opram3M uenoBeka. CrmocoObl TMOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie aupbl, HOMEHKIaTypa U n3oMmepus. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: pEaKIUK 3aMEILCHUs], B3aUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIisi Ha MHOTOATOMHBIE CITUPTHI.
[IpencraBiieHre 0 MEXaHU3ME peakiuii HyKiIeo(pUILHOTO 3amelieHus. JleiicTBrue Ha
opranu3M denoBeka. CrocoObl MOTydeHHs U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYJIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
oenzonpHOrO sigpa. dusmyeckue cpoicTBa QeHona. OCOOEHHOCTH XMUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osrydeHus: U npuMeHenue gperomna. @eHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['OMoJIorHueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nyueckue CBONCTBA albJErHIOB H
KETOHOB. XMMUYECKUE CBOMCTBA AJIbJETHIOB U KETOHOB: PEAKLIUU IPUCOETUHEHUS.
OkuHcIIeHHE albJEeru/ioB, KauyeCTBEHHbIE peakluu Ha anbaeruapl. CrnocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OOHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KuUCIO0T. M30Mepus n HoMeHki1atypa. dusnueckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEAEIbHBIX KApOOHOBBIX KHUCIOT. BOIOpOaHBIE CBA3M MEXIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTHEM YIJIEBOJAOPOIHOIO paJMKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCJIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MaJbMUTHHOBAsA, OJEUHOBas, JUHO/EBAS,
JIUHONEeH08as KUCIOThl. CrIoCOOBI OyYeHUsl U MPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW WU
HIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1esiouHoi cpene. OCOOCHHOCTH CBOMCTB KUPOB, COAEPIKAIINX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwras xapakTepucTHka yriaeBooB. Knaccudukanus yrieBoaoB (MOHO-, AH-
U ronucaxapuisl). MoHocaxapuIpl: TIIOKO3a, (pYyKTO3a, rajgakrosa, pubdosa,
ne3okcupr6o3a. dusnyeckne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
rpynn, CIOUPTOBOE W MOJOYHOKUCIOEe OpoxeHue. [IpuMeHeHue TiOKO3bl, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ 'maponus
nucaxapunoB. Haxoxxnenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
INIMKOTeH W nemwnono3a. CTpoeHne MakKpOMOJIEKYJl Kpaxmania, TJIMKOT€eHa U
LEJUTI0I03bl.  PU3MYECKHEe CBOMCTBA Kpaxmanaa M LEJUIKOJIO03bl. XHUMHYECKHE
CBOMCTBa Kpaxmaya: TMApPOJIN3, KaYECTBEHHAs PEakUHs C HOAOM. XHWMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOMydeHUue >3PUpoB emtonao3bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IIENK).



OKCIEpUMEHTAIbHBIE METOJbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
PaCcTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTa JUXPOMATOM Kaius (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC pPEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxkcugom meau(ll)), peakus rmutiepruna ¢ THAPOKCUAOM
meau(ll), XxumMuueckre CBOMCTBA pacTBOpa YKCYCHOW KHUCIJIOTBI, B3aUMOJAEHCTBUE
pacTBopa riroko3bl ¢ ruapokcuom Meau(ll), B3aumoaeicTeue kpaxmania ¢ HOA0M,
pellleHHe DJKCIEPUMEHTAIbHBIX 3a7ad 1o TemMaM «Couptel U (eHOJIBIY,
«Kap6oHoBbIe KUCITOTHI. C0XKHBIC YPUPHD».

A30TcCoaep:Kale OPraHuvecKne coeTuHeHusl.

AMUHBI — OpraHuYecKre Mpou3BOAHbBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekys, oOmmas gopmyiia, U30MepHsi, HOMECHKJIATypa U (hU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHCTBUE TNEPBUYHBIX AMHHOB C a30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUIYH — IpeJICTaBUTENIb aMUHOB apoMaTHuyeckoro psaa. CTpoeHue aHUJIMHA.
B3aumHoe BimMsHHUE TpyInI aTOMOB B MoJIeKysne aHmwIMHA. (OCOOEHHOCTH
XUMHUUYECKUX CBOUCTB aHWwIMHA. KauecTBeHHBbIE peakiud Ha aHWIUH. CrocoObl
MOJyYeHUs] U TpuMeHeHue anudaruueckux amMuHoB. [lojydyeHue aHuUIMHA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknatypa u uzomepusi. OTaenbHbIe IPEACTaBUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AaMHUHOKHUCIOT Kak aM@OTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMMHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAsT M TpPETHUYHAS
CTPYKTypa OenkoB. XHUMHUYECKHE CBONCTBA OENKOB: THUAPOJIU3, IEHATypalus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3yYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A3oTcoaepKalire OpraHudecKre CoeTMHeHUs» 1 «Pacro3HaBaHue OPraHMYECKUX
COEIMHEHUI.

BbicokoMoJ1eKyJISIpHbIE COeINHEHMNS].

OCHOBHbBIE MOHSTHUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSSI MOJEKYIsIpHAas



Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPHU3ALMS Y TTOJIMKOHCHCALIHS.

[TomumepHble Mmatepuansl. [lmacTmaccbl  (MONMMATUIIEH, MOJUIPOIUJIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKd
(OyTanueHOBBIN, XJIOPOIIPEHOBBIN, H30TIPEHOBBIN) U CUITUKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CHEIUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3naraeMple MOJIUMEPHI).

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYEHHUS BEIIECTB W HMX IPEBpaICHUN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PEIIEHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
IJJACTMACC U BOJIOKOH).

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJbl OPraHHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIINX B €T0 COCTaB, HAXO0XKAECHUE MOJIEKYJISIPHOU
(bopMyITBI OPraHNUYECKOTO COeTMHEHUS TI0 Macce (00BEMY ) MPOIYKTOB CrOpaHusi, Mo
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIIUU H/UIU HCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpHOM (POpPMYJbl OPraHMYECKOrO BeIleCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs, ONpeAesieHUue A0IH
BBIX0/1a MMPOJYKTA PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeaMETHBIX CBS3EH NMPU U3YUYEHUH OPTaHMYECKON XMMHH B
10 knacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TMOHSITUH, MPUHATHIX B OTIEIbHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnorTesa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJEHUE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HHEPreTUUECKU YpOBEHb, BEIECTBO, TEJIO, OO0BEM, arperaTHOe COCTOSHUE
BEIllECTBA, (PU3UUYECKUE BEIMYMHBI, €IUHHUIIBI WU3MEPEHUsS, CKOPOCTb, SHEPIus,
Macca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TETEpPOTPO(PHBIA TUIT MUTAHUSA, OpOXKEHUE,
dboTocuHTE3, nBIXaHWE, OENKHW, YTJIEBOIbI, JKUPBI, HYKIECHHOBBIC KHUCIIOTHI,
(hepMEeHTHI.



['eorpadusi: mosie3HbIC UCKOTTAEMbIE, TOTUINBO.
TexHONMorusl: TNHUILEBbIE NPOAYKThI, OCHOBBI PAUMOHAIBHOIO IHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHAX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siAep. XUMHUECKU 3neMeHT. M3oronbl. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOUEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanuss XuMHYECKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DJNEeKTpOHHBIE KOHPUTYpALlMM aTOMOB 3JIEMEHTOB [IEPBOr0O—YETBEPTOTO MEPUOIOB
B OCHOBHOM U BO30YKIEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(PUIYypalUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U llepmoanueckas cucreMa XMMHAYECKUX AJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEpUOANYECKOTO 3akoHa U llepronnueckoil cUCTEMBI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKHX 3JIEMEHTOB M 00pa3yeMbIX MU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U ITeprofaM. 3Ha4YE€HNE NEPUOINIECKOTO
3akoHa J/[.1. MeHpeneena.

XUMHUYECKass CBSI3b. BHAbl XMMMYECKOM CBSI3M: KOBAJICHTHAs, MOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [[0JIsIpHOCTH, HATTPABIEHHOCTH U
HACBIIIaEMOCTh KOBAJICHTHOW CBA3U. KpaTHbeie cBsa3u. BogoponHas CBA3b.
MexMoneKyJIIpHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T'€OMETPHUUECKUM CTPOEHUEM (HAa MIPUMEPE COETUHEHHI
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeAMHEHUIX. COCTaB KOMIUIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHAbl. 3HAUCHHE KOMIUIEKCHBIX COCIMHEHUM.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTpOEHHUs.  Tumbl
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonarue o aucnepcHbix cucremax. MctunHbie pactBopsl. [Ipencrasienue o
KOJUTOMHBIX pacTtBopax. CmocoObl BBIPRXKEHHUS KOHILIEHTPALIMA PAcCTBOPOB:
MaccoBasi J0JIsI BELIECTBA B PaCTBOPE, MOJISIpHAs KOHIEHTpanusa. Hacelenuslie u
HEHACBILLIEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

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



Knaccudukanus XuMU4ecKUX peakluii B HEOPraHMUECKOH U OpraHu4ecKou
XUMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TeroBbie 3G (HEKTh XUMUIECKUX PEAKITUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMoreHHbI€ U reTeporeHHsle peakuuu. Katanus n katanu3aTopsl.

OOpatumMbie 1 HEOOpAaTHUMbIC peaKIui. XuMUdeckoe paBHoBecre. KoHcTranTa
XUMHYECKOTr0 paBHOBecHUs. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHUA: TeMIEpaTypa, JaBJICHUE U KOHIICHTPAIIMU BELIECTB, YYACTBYIOIIMX B
peakuuu. [Ipunnun Jle [larense.

Onektponutuyeckass aucconanus. CuilbHblE W CIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHCIOTHAs, HEUTpalibHAasd,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMeEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIEHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Iponecchl OKHUCIEHUS W BOCCTAaHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DNEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAIICHUMN:
pa3oKEeHUE TNEpPOKCHAA BOJAOPOJAA B TMPUCYTCTBUM KaTalW3aTopa, MOJEIH
KPUCTALUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHa, OTpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBID WHAMKATOPOB, HU3YUYEHUE BIMSAHUSA PAZJIMYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonmoxenne HemeTawioB B [lepnoandyecKkoil CucTeMe XuMHYECKUX SJIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DU3MYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIUIOB (Ha MpUMepe KUCIIopoa, cephl, pocdopa u
yriiepona).

Bonopon. ITlomydyenue, pusnueckne M XUMHUUYECKHE CBOMCTBA: PEaKIUU C
METaJJIAMU ¥ HEMETAJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ uapuasl. TormBHbIE
DJIEMEHTHI.

["amorensl. Haxoxmenwe B mpupoje, crocoObl MONydeHwus, (pusndeckue u
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOpOAbI. BaxkHeuIne KUCIOpOaCOAEPKAIINE
CO€JIMHEHHUs rajnoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIIOCOObI MOJYyYEeHHUS
rajgoreHoB. [[ppuMeHeHne raJoreHoB U NX COCIMHEHHUM.

Kucnopon, o3oH. JlabopaTopHble W MPOMBINIJIEHHBIE CIIOCOOBI MOTYYEHUS
KUCI0poaa. PU3NYECKMe U XMMHUYECKUE CBOWCTBA M NMPHUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBL.



Cepa. HaxoxpaeHnume B TpupoAe, CIOCOOBI TOJYYCHHS, (PU3NUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cyibbumasl. Oxcupn cepbui(1V), okxcua
cepoi(VI). Cepuucras u cepHast KUCIOTHI U X coyid. OCOOCHHOCTH CBOMCTB CEpHOI
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B TMpupojie, CHOCOObl MONy4YeHUs, (U3MYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THas
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpMeHeHne azorta
U €r0 COeIMHEHHUI. A30THbBIE y100pEHHUS.

®ocdop. Haxoxnenwe B mpupojsie, CHOCOOBl MOMy4deHUs, (U3HUECKUE U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kuciota u e€ conu. Ilpumenenue ¢ochopa u ero coenunHeHuid. dochopHbie
ya00peHus.

VYrinepon, HaxoxaeHWe B HOpUpoAe. AJIIOTPOIHBIE  MOJAU(DUKALMM.
dusnueckue U XUMHUYECKHE CBOICTBAa NPOCTHIX BELIECTB, O0Opa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciora u e
COJIM. AKTHUBUPOBAHHBIA Yyroib, agcopOuus. DyiepeHsl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEIMIECTB, 0Opa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOMydeHHs, (PU3NUECKHE H
xumuyeckue cporictBa. Okcun kpeMuusi(1V), KpemHHEBass KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHne KpeMHUS U ero coeanHeHui. CTEeKI0, €ro NoJIy4YeHUe, BUIbI CTEKIIA.

[Tonmoxenne MetaiuioB B Ileproandeckoil cucteMe XUMUUYECKUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOEHHUS DJJICKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOrmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHne MeramioB B OBITY M TEXHUKE.
CmuiaBel METAIIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOIIue  CcrnocoObl
NOJIyYEHUS METaJIOB: TUAPOMETAILTY Prusl, MAPOMETAILTYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetauioB. CrocoObl 3alUThl OT
KOPPO3HH.

O6mas xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoir cucteMsl
XUMHUYECKUX JIeMeHTOB. HaTpuii u kanuii: nonydenue, Gu3nueckue 1 XUuMUYECKUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BELECTB U UX COCIUHEHUM.

Oo6mas xapaktepuctuka metamioB |IA-rpynmer [lepuogudeckoit cuctemsl
XUMHUUYECKUX DJIEMEHTOB. MarHuii W KajJblUi: TMOJy4YeHHe, (Qu3nueckue Hu
XUMUYECKUE CBOMCTBA, MPUMEHEHUE NPOCTHIX BEIIECTB M HUX COECAMHEHUHU.
XKécTkocTh BOJBI M CIOCOOBI €€ yCTPaHEHHUS.

AnroMuHUI: noNydyeHue, pu3ndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro CcoenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIa U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmasi xapakTepucTuka MeTawioB moOouHbix mnoarpynn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMeHeHne Xxpoma.

Ou3nyeckue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKrue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcuisl U conu xene3a(ll) u sxeneza(lll). [lomydenne u mpumeHeHue xenesa u
€ro CILIaBOB.

Ou3nYECKne 1 XUMHYECKHE CBOMCTBA MeIIU U €€ coeauueHuil. [lomyuenne u
MPUMEHEHUE MEJIU U €€ COCUHEHHUIA.

[Muuk: momydyeHue, (GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [IpuMenenune
[AHKA U €r0 COeANHECHUH.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHUS BEIIECTB W MX IPEBpAILCHUI:
u3ydeHue oOpaslloB HEMETAJJIOB, TOPEHHE cephl, Gocdopa, keie3a, MarHus B
KUCJIOPOJE, M3y4YeHHE KOJUIeKIMU «MeTaiuibl M CIUIaBbD», B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA U jKejie3a C pacTBOpPAMH KHUCJIOT U
1IeJ104Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJa
M KaTUOHBl METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorenn», «Cepa u e€ coenuHeHUs», «A30T U (hochop U UX COCITUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHS U KU3Hb.

Ponp xumun B o0ecriedeHuN yCTOWYMBOTO pa3BUTHUS yenoBedecTBa. [lonsTue
O HaYYHBIX METOJIaX MO3HAHUS U METOJ0JIOTMU HAy4YHOTo HccieaoBanus. Hayunsle
MPUHIIUIBI OPTaHU3aUK XUMHYECKOTO MPOU3BOACTBA. [IpoMbIliyieHHbIE CITOCOOBI
MOJYYEHUs] BaXKHEUIIIMX BEIIECTB (Ha MpUMeEpe MPOM3BOJCTBA aMMHaKa, CEpHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBIIIIEHHBIE CTIOCOOBI MOTYYEHUS METAJIJIOB U CILJIaBOB.
XUMHUECKOE 3arpsI3HEHUE OKPYKAIOWIEH CPEIbl U €ro nociaeacTsus. Poib xumun B
o0ecTieueHU N YHEPTeTUIECKON OE30ITaCHOCTH.

Xumus MW 3I0pOBbE UeloBeKka. JlekapcTBeHHble cpeacTBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUM B pa3BUTUN MEIULIUHBI.

XWMHs THAIINA: OCHOBHBIC KOMITOHEHTHI, TUIIEBbIC M00aBku. Pois xuMuu B
o0ecreueHnH MHUIeBOi 0e30MaCHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. bertoBas xumms. [IpaBuia
0€301acHOr0 UCIIOIb30BaHUs MPENapaToB OBITOBOM XMMUU B TIOBCETHEBHOM JKU3HHU.

XuMuUsl B CTPOUTEILCTBE: BAXKHEHIINE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XuMusl B CeIbCKOM X03sicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOrMN.

Pacuérurle 3amaun.

Pacuétei: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUYACTBYIOIIMX B PEAKIIMH BELIECTB, MACChHI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
puMecH, Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTa PEAKIIUU, €CIIA OJHO
U3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MAacCcoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JIOM M MOJIIPHON KOHLIEHTPAILIMK BEIIECTBA B
pacTBOpE, AO0JH BBIXOJIA MPOYKTA PEAKIIMUA OT TEOPETUUYECKH BO3ZMOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpU  HU3yYeHUHM oOmed u
HEOpPraHu4ecKorM XxuMuM B 11 Kilacce oCylIeCTBIISIETCS YEpPE3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHM, TaK ¥ TOHATHH, MPUHATHIX B OTICIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHusl, 3aKOH, aHAJIN3, CUHTE3, KiacCu(PuKaius, MepuoaudHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICITMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIBI, PAIMOAKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUECKUN YPOBEHbB, BEIIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHME BEIECTBA, HWJEalbHBIM Ta3, (Quznueckue
BEJIMYMHBI, €JUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomorus: kierka, opranusM, 3KocrucTema, onocdepa, MeTadbonu3M, MakKpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOJbI, HYKJIEUHOBBIC KHUCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHonorus: XUMUYECKasi TPOMBIIIJIEHHOCTh, METAJLUTYPTUsl, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMUN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTaBISIONIME: OCO3HAHHE
OOyJarONMMHUCST POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHUIO; HAUTMYUE MOTUBAIIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XUMHUSD)  OTPakKarOT
c(hOpPMHPOBAHHOCTh OIBITA TO3HABATENILHON U TMPAKTUYECKON JESTEIbHOCTH
oOy4Jaronuxcs B MPOIECCe peau3aiu 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOydJaronmxcsi B MPOIIECCEe peaau3aiuu 00pa3oBaTEIbHOM JACSITEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ESITEIHLHOCTH MPHU CO3AaHUN YUESOHBIX
MIPOEKTOB, PEIICHUHU YUEOHBIX U MTO3HABATEIBHBIX 33/1a4, BHITOJIHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUEOHOU JEATEILHOCTH,

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBOXEHUS K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHW, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CThb pe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOT'O TPYAa YYEHBIX U MPAKTUKOB;

MHTEPECA U ITO3HABATEIBHBIX MOTHUBOB B IMOJYYEHUH U NOCIEAYIOIIEM aHAIN3E
nH(OPMAITUH O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHMUM;



3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIINH, CBSA3aHHBIC C XUMUUYECKUMH SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCJEICTBUN
MOCTYIIKOB;

4) popMupoOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAaHUSI [IEHHOCTEH 3I0poBOro U 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DH3MUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COOJIO/IeHUsT TIpaBWJI O€30MacHOro oOpalieHusi C BEllecTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOM AEATEIBbHOCTH;

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

OCO3HAHUSI MOCJIEICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUEK (YMOTpEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCTIMTAHMSI:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BaTEIbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYruxX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE YYacTHE B PEIICHUM TPAKTHYECKUX 3a]a4y
COIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4eHUI0 npodeccuil pa3imyHOro poja, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaXEHUS K TPYY, JIIOISIM TPyAa U pe3ybTaTaM TPYJAOBOM IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBUIYATbHOW TPACKTOPUU
oOpazoBaHus, Oyaymiedl mpodeccur U peaau3aliuud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
noTpeObHOCTEH 00111eCTBa;

6) 3K0,10rH4eCKOro0 BOCIUTAHUS

HKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOIIEHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOOJIEeM, BIUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEIbl;

OCO3HAHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAIMOHAILHOTO MPUPOI0TI0JI30BAHMS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BPEHN  OKPYkKaAIOUIEH
MPUPOTHON Cpelie, YMEHHS TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NIPOTHUBOCTOSTH HJICOJOTHHU
xeMohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU
1 OOLIECTBEHHOM NPAKTUKH;

MOHMMAaHUSl CHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poju B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeacTaBiieHuss 00 OKpyKaroleM MHUpE Kak O €IMHCTBE MPHUPOIbl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pEelIeHUH MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUUMOCTH XUMHUU JJIsI  COBPEMEHHOM
IMBWIN3ALNN: B €€ T'YMaHUCTUYECKOW HAITPABJICHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3bl MaTepHAIbHOW KYJbTYpbl, B PEIICHUU TJI00aTBHBIX MpoOIeM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPTETUUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30IacHOCTH, B PAa3BUTUM MEAMIIMHBI, OOECIEUYEHUH YCIOBUI
YCHENIHOTO TPY/a ¥ SKOJOTUYECKU KOM(POPTHOM KUZHH KAXKIOTO YieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJlyyaeMble 3HAHUA JIJIsl aHalM3a U OOBSCHEHUS SIBIICHUM OKpPY’KaIOIIEro Mupa u
MPOUCXOJAIIUX B HEM U3MEHEHUH, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKJIFOUCHUS Ha
OCHOBE Hay4YHBIX ()aKTOB ¥ UMEIOIINXCS JAHHBIX C IICJIbIO MOTYUYEHUS IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIBCKOMN NESTEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHHM C KM3HCHHBIMH OTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTAM TpyJAa B paznuyHbIX chepax npodeccruoHaabHOM
JIESITETbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI



MeTtanpenMeTHble pe3yabTaThl OCBOCHHS TPOTPAMMBI TI0O XMMHH HA YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaUMMble IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOMIUXCS
MEXKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKaIOIINe
IIEJIOCTHOCTh HAYYHOHW KapTUHBI MHpa W CHeNu(PHUKYy METOIOB IO3HAHUS,
HCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
poIece, CUCTeMa, Hay4YHbIA (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHs, NCCIIeIOBaHNE, HAOTIOACHNE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHHUBEpCaJbHbIC y4eOHBIC NEHCTBUsS (IMO3HABATEIbHBIC, KOMMYHHUKATHBHEIC,

peryJISITUBHBIC), 0o0ecIIeYnBaroIne dbopMupoBaHUE (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00yJarOITHXCs;
CITOCOOHOCTBH 0o0yyarommxcs HUCIIOJIb30BATH OCBOCHHBIE

MEXIMCIUIUITMHAPHBIC, MUPOBO33PEHUECCKUE 3HAHUS M YHUBEpPCAJIbHBbIC y4cOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PEryJSATUBHBIMU
JICUCTBUSIMHU.

IHo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

1) 0a3oBble JJOrH4YecKue JeCTBUSI:

CaMOCTOSITeTbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIBTATHI ACATEIIBHOCTU C MOCTABICHHBIMU LICJISIMU;

MCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIICJIATh XapPaKTEPHBIC MPU3HAKUA TMOHSATHUH W YCTAHABJIMBATh MX B3aWMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIOIINE TIOHSITHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJIs KiIacCUPUKAIMU BEIIECTB WU
XAMUYECKUX PEAKIINM;

YCTAHABIIUBATh IPUYUHHO-CIICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SBJICHUSAMU,

CTPOUTH JIOTMYECKWE PACCYXJICHHUS (MHIAYKTUBHBIC, JICIYKTUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHMST B paccMaTpPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUEHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEINIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyra, ypaBHEHUE XUMUYECKOU peaKIuu
— MpPU pelIeHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUUYECKUX 3a/ad, MPUMEHSTh



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUS BELIECTB U XUMHUYECKHUX
peakuuit;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBaHUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOIO IIJJAHUPOBAHUS M IIPOBEICHHUS
YUYEHHUUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (OpMyJIHpoBaTh
000O0IIEHMS U BBIBOBI OTHOCUTENBHO JIOCTOBEPHOCTHU PE3YJIbTATOB MCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOAEIaHHON paldoTe;

NpuoOpeTaTh OMBIT YUYCHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTHYECKHUX 33714, IPUMEHEHHIO Pa3IMYHbIX METO/IOB
MIO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4yHO-
NOMyJisipHasi JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (popm
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEUYNBOCTB;

(bopMyIUpPOBaTh 3alpPOChl U MPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE U
orObope wuHpOpMalMK, HEOOXOAMMOM [JIsi BBINOJHEHHS y4eOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYIO  (GOpMYy  MpPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUYECTBE CPEACTBA TPU PadOTE C XUMUYECKOM
uHboOpMalMel: MPUMEHITh MEXIpPEAMETHbIe ((PU3NYEeCKHe U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiCTBHA:



3aJ1aBaTh BONPOCHI IO CYILECTBY O0CYXAaeMOM TEMbI B XO€ TUAJIOTa U/UIH
JUCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIUPOBATH CBOU MPEIJI0KEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYNATh C TIPE3CHTAIIMEH pe3yJbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMH TPHU BHITIOJHEHUN
XUMHYECKOTO 3KCIEPUMEHTA, MPAKTUYCCKONH pabOThI 10 MCCICTOBAHUIO CBOWMCTB
W3Y4aeMbIX BEIICCTB, peaanu3allii yIeOHOTO MPOCKTa, U (POPMYIHMPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHMM MyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYKeHUSI U 0OMEHAa MHCHUSIMH.

PeryasiTuBHbIC yHUBeEpCAJbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYILECTBISATH CBOK I103HABATEIBHYIO
NEATEIbHOCTh, ONpenesis €€ Leaud W 3aJadyd, KOHTPOJIMpPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMblii  aJfOPUTM JACHCTBUM mpu
BBIIIOJIHEHUH YYEOHBIX U HCCJIENOBATENbCKUX 3a7ad, BbIOMpaTh HamoOoJjee
3¢ (}exTUBHBIN Ccrnoco0 HX pemeHus ¢ Y4YETOM TMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHYECKUX PEAKIIMSIX;

OCYLIECTBJISTh CAMOKOHTPOJIb JEATENBHOCTH HAa OCHOBE CaMOaHAIW3a H
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yJbTaThl OCBOCHUS MPOrpaMMBbl [0 XMMUU HA YIiIyOIEHHOM
YPOBHE Ha YPOBHE CPEHETO 00I1IEr0 00pa30BaHus BKIIOYAIOT CIeU(pUIECKUE 1JIs
y4eOHOTro mpeameTa « XUMHUS» HaydHble 3HAHUS, YMEHHS U CIIOCOOBI IeHCTBUH T10
OCBOEHUIO, MHTEPNPETAMN U MpeoOpa30BaHUIO 3HAHUM, BUABI EATEIBHOCTH IO
MOJlyYEHUIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX Y4eOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYyalUsX, CBI3aHHBIX C XUMUEH. B
pOrpaMME II0 XUMHUHM TPEAMETHBIE PE3YJbTAThl MPEACTABICHBI MO TOJaM
WU3Yy4YCHHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHUs»
OTpaXkaroT:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJIh B OOECHEUYEHHH YCTONYHMBOTO
Pa3BUTHS YEJIOBEUECTBA B PELICHUU MPOOJIEM HKOJIOTHUYECKOM, IHEPTEeTUUECKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUH MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn PalMOHAIEHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPHI
YeJI0BEKa, a TAK)KE IKOJIOTMUeCKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO
Y TIPUPOJIHOM CpELE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE MTOHATHUS — XUMHUUECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboylouka aroma, S-, P-, d-aromMHBIE OpPOWTAIM, OCHOBHOE W BO30YKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaieil, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BbEM, YIIIEPOIHBIN CKEIET, GyHKIMOHATbHAS
rpynmna, pajadkai, CTPYKTypHbie (opMysbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJICTHBIC), M30MEpHUs CTPYKTypHass M MPOCTPAaHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIAMHEHUS, TEOPUM, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalieHUs] DSHEPrUM TP XUMHUYECKHUX pPEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XUMHUH, MUPOBO33PEHUECKHE 3HAHMS, JIEKAIIUE B OCHOBE
MOHUMAHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHUUYECKHUX SIBJICHUI; TPEJICTABIICHUS O
MEXaHM3MaxX XHUMHUYECKUX peakIui, TEePMOJUHAMHYECKUX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHHUsI, O B3AMMHOM BJIUSIHUM aTOMOB U TPYIIIl aTOMOB B
MOJIEKYyJIax (MHIYKTUBHBIA U Me30MepHbIN 3dexTri, opueHtantsl | u Il pona);
(bakToJOTHYECKUE CBEJCHHUS O CBOMCTBaX, COCTaBe, MOJTYYEHUU U O€30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTHYECKOU
JIEeATEeIIbHOCTH YEeJIOBEKA, OOIIUX HAYUHBIX MPUHIIMIIAX XUMUUECKOTO MPOU3BOICTBA
(Ha mpuMepe MPOU3BOICTBA METAHOJIA, TIEPEPabOTKH HEPTH);

c(hOpPMHPOBAHHOCTh YMEHHUI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIOJb30BAaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHMIA:

WCIIOJIb30BaTh XMMHUUYECKYIO CUMBOJIMKY JIJII COCTABJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHNIECKUX
BEILECTB;

COCTaBJISAITh YPaBHEHMSI XMMHUYECKUX PEAKIMI M PACKPBIBATh X CYLIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMl  MOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO ©OajaHca »dSTUX peakluil, peakuuil HOHHOro OOMEHa WyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



W3TOTABIMBATH MOJEIN MOJIEKYJI OPTAaHUYECKUX BEIIECTB JJIS WILUTFOCTPAIHH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI,

c(hOpMHPOBAHHOCTh YMEHUMW: YCTAHABJIMBATH MPUHAIC)KHOCTh H3YYCHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBYy M CTPOCHHUIO K OIpEeACIIEHHOMY
KJacCy/Tpynne CcOoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoAuTh TpUBHATLHBIC HA3BAHUS IS OTICIHHBIX
MIPEICTaBUTENICH OPTaHUYECKUX BEIIESCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIUIEPHH,
ATWICHIJIMKOMb, (GeHos, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, TATbMUTHHOBASI KUCIIOTHI,
[JIMIWH, ajJaHuH, MallbTo3a, (GPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUe);

COPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3H B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

cOPMHPOBAHHOCTh yMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
opranuueckux BemiectB A. M. byTiepoBa 1151 0ObSICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTaB, CTPOCHUE, (PU3HUECKHE
U XUMHUYECKHE CBOWCTBA THUIWYHBIX TMPEACTABUTENCH Pa3IUYHBIX KIACCOB
OpPTaHMYECKUX BEIIECTB: ATKAHOB, [IMKJI0ATKAHOB, aJIKCHOB, aJIKaNCHOB, AJIKUHOB,
apOMAaTUYECKHUX YTJIEBOJAOPOJIOB, CIUPTOB, AlbJCTHIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAMHEHUN U AMHUHOB,
AMUHOKHUCIIOT, O€NTKOB, yIVIeBOJOB  (MOHO-, JHM- H  TOJIUCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY  HHUMHU  YpPaBHEHUSMU
COOTBETCTBYIOIINX XHMHYECKHUX PEaKIUid C MCIOJb30BaHUEM CTPYKTYPHBIX
(opmy;

c(hOpPMHPOBAHHOCTh, yMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTaHUYECKUX COCTUHEHUM OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOW CBSI3U (G- M T-CBSI3H), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPHU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
CBIPbs (HEPTh, MPUPOIHBIN Ta3, YTOJb), CIOCOOBI €ro IEPepadOTKH U IPAKTHIECKOE
IpUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMOM 3HAHUW O €CTECTBEHHO-HAYUYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTh 9TH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHHS MPUMEHSTH OCHOBHBIE OTIEPAITUN MBICIIUTEIHLHOM
NEATETbHOCTH — aHAIW3 W CHHTE3, CPaBHEHHE, 000OIIEeHWEe, CHCTeMAaTHU3aIuIo,



BBISIBJICHHE MPUYUHHO-CIICICTBEHHBIX CBSI3€M — JUIS1 U3YUYECHUSI CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIA
0oJiee OCO3HAHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepHaJbHOIO €IUMHCTBA MU,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO PUPOY;

c(hOpMHUPOBAHHOCTh YMEHUI: IPOBOJIUTH PACUETHI ITO0 XUMUUECKUM (hOopMyJiam
U YpaBHCHHUSAM XUMHUYECKUX PEaKIMi C HUCIOJIb30BaHUEM (HU3UYECKUX BEIWYUH
(mMacca, 00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PACU€Thl MO HAXOXKJICHUI0 XUMHUUYECKON (HOpMyIibI
BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM XUMHUYECKHUX 3JIEMEHTOB, MPOIYKTaM
CTOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IIPOTHO3UPOBATh, AHATU3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOH JESATEILHOCTU YEJI0BEKA, CBA3aHHOM ¢ IepepaboTKOIl BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHbIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPEelIeHUuN mpolaeM
B CUTYallUsIX, CBA3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSATEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUN DKCIEPUMEHT (TOJIYyUYeHHE W U3y4YeHHUE CBOMCTB OpPraHUYECKHUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAINX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
33J1ad 10 PACMO3HABAHWIO OPTraHMYECKHUX BEIIECTB) C COOJIIOJACHUEM IIPaBUII
O6e3omacHoro oOpamieHus ¢ BEHIeCTBAMU U JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1I€JIb HUCCIAEIOBAaHUS, MPEJACTABIAThH B pazndyHod dopme
pPEe3yJIbTATHl SKCIEPUMEHTA, AHATU3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€J1eCO00pPa3HOTO TOBEACHHS B OBITY H
TPYJAOBOM JEATEIBHOCTH B LENIAX COXPAHEHUS CBOETO 3J0POBbS, OKPY KAIOIIEH
MIPUPOJTHOM CPEbl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIIECTB, MOHUMAs CMbICH TTokazaresis [1JIK;

aHAJU3UPOBATh I1EJICCOO00PA3HOCTh NMPUMEHEHHSI OPraHWYCCKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHHUN: OCYIIECTBIATh IICJICHANIPABIEHHBIA TOUCK
XUMUYECKON MH(OPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U y4eOHO-HAy4JHAS
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaluu, HTepHET U Apyrue), KpUTHUECKU
aHATM3UPOBATh XUMHUUYECKYIO HHPOPMAIIHIO, TIepepadaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yUeOHOM 3a/1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XUMUS OTPaKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUuaIbHOM €IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpHUAJIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJbTyphl 4YEJIOBEKa, a TaKxKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHHMS K CBOEMY 370POBBIO U IPUPOJTHOU
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMHUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa aTtoma, S-, P-, d-aToMHBIE OpOWTANIM, OCHOBHOC U
BO30YXIEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOWTaned, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, WOHHAsA, METAJUIMYECKAs, BOJOPOJHAs),
KpUCTAJUIMYECKAasl PpEIIETKA, XUMHUYECKas peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs JUCCOLMAIUS, CTENEeHb JAUCCOIMAIlUU,
BOJIOPOJIHBIN TOKa3aTeNb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUIECCKUN
3akoH J[.1. Menneneea, 3aKk0H COXpaHEHUSI MacChl BELIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMUH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAHUS IPUUYUHHOCTH
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIlIECTBA HA aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJISIPHOM YPOBHSX;
MPEJCTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKIHU, TEPMOJUHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHMS, O XMMHUYECKOM PABHOBECHH,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHUIECKUX
BEIIECTB B OBITY W MPAKTUUYECKON JEATEILHOCTH YEJIOBEKa, OOIMX HayYHBIX
MPUHLHANAX XUMAYECKOTO MMPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;



c(OPMUPOBAHHOCTh YMEHHS HCIIOJIB30BATh XMUMHUYECKYIO CHUMBOJIMKY MJIs
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH XHWMHUYECKUX  pEaKLUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIAEIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUSI ONPEEIATh BAJICHTHOCTh M CTENIEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEJAMHEHMSX, BUJI XUMUYECKON CBS3M (KOBAJCHTHAS,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATh 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUINA KPUCTAIUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(OpMHPOBAHHOCTh YMEHHUI: KJIACCU(DUIIMPOBATH: HEOPraHUUECKUE BEIIECTBA
10 UX COCTaBYy, XMMUYECKUE PEAKIIMH 10 Pa3IUYHbIM PU3HAKaM (YUCIy U COCTaBY
pearupyoomux BeIIeCTB, TEIJIOBOMY 3(PQPEKTy peakiuH, U3MEHEHHIO CTEIeHEH
OKHUCJIEHHSI JJIEMEHTOB, OOpAaTHMMOCTH, YYAaCTHIO Karaju3aTopa W Jpyrue);
CaMOCTOATENIbHO BBIOMpaTh OCHOBAaHUA W KPUTEPUHM Uil  KJIACCHU(UKALMH
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUi;

c(OpPMUPOBAHHOCTh YMEHMSI PACKPbIBATh CMBICI MEPHOJNYECKOrO 3akoHa /.
N. MenneneeBa 1 AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKLIUU;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOTrO MNEPHUOIOB
ITepuonnueckonn  cucremsr .M.  MengeneeBa, UCHONB3YS  MOHATHUA
«IHEPTreTHYCCKHE YPOBHM», «IHEPTETHYCCKHE IMOIYypPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNn», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coeqMHeHUM mno mnepuogaMm u rpynmnam Ilepumoamueckont cucremsr [, U.
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUS HX
AIIEKTPOHHBIX 000JI0YEK;

cOPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIAThH
CYILIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIECTBAMH C
MOMOILBIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

cOpPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAHOBUTEBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
THX pEeakUui; peakuuid HOHHOr0 OoOMEeHa IMyTEM COCTaBICHHUS WX TOJHBIX U
COKpPAalIEHHBIX  MOHHBIX  YpPaBHEHHW;  peakUMi  THUAPOIW3a;  PEeaKkuin
KOMILIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



cOPMHPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIMUA C Y4ETOM HX HHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

cOPMHPOBAHHOCTh, yMEHHUS XapaKTEepPU30BaTh XHWMHUYECKHE PEAKIUH,
JeXKale B OCHOBE MPOMBINUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; IEJIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOILIEHUS PUCK-TI0Nb3A;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SBJICHUU MpUPOABl — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (pPEeasIbHBIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaXx,
YMEHHS IPUMEHSATh 3TH 3HAHUS MPU HKCIIEPUMEHTAIBHOM HCCIIEI0BAHUN BEILIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aMMOCBSI3b XUMHYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIS
00Jee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MHUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJIS1 BEIIECTBA B PACTBOPE» U «MOJISIPHAS] KOHLEHTPALUs,;
MaccChl BeIIeCTBa WM 00BhEMA ra3a Mo M3BECTHOMY KOJMYECTBY BEIECTBA, MacCe
win 00bEMY OIHOTO W3 YyUYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEIJIOBOro s dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIMU, €CIM OJHO W3 MCXOAHBIX BEIIECTB JAHO B BHUJE PACTBOpPA C
onpeeIEHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIESCTBA WHUIM JAHO B M30BITKE
(MMeeT mpuMecH ); JOTU BBIXO/a MPOAYKTA PEaKIUK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JIKCIEpUMEHT  (MpOBEACHHE  peakuuid  HOHHOrOo  OOMEHa,
MOJTBEPKACHNE KAYECTBEHHOTO COCTABa HEOPTaHMYECKUX BEILECTB, ONPEACIICHUE
Cpelbl PacTBOPOB BEILIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyYCHUE BIIUSHHUSI
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Metawieyy u  «Hemeramiey) ¢
COOJII0JIEHNEM TpaBUJI 0€30MacHOro OOpallleHHs ¢ BEIIeCTBaMU U J1a00paTOpHbIM
o0opynoBaHueM, GOPMYITHPOBATH IETh UCCIEAOBAHUS, PEJCTABIAThH B PA3IMUHON
dbopMe  pe3ynbTaThl  JKCINEPUMEHTa, AaHAJIM3UpPOBaTh U  OIECHHUBATh WX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIaTh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocyJol M j1abopaTopHbIM OO0OpyAOBaHMEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSIMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH I€JIECO00pa3HOr0 TOBEACHUS B OBITY U TPYyIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA YKUBBIC OPTAHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, MOHMMAas cMbIci nokazarens [1JIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh II€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOPMAIINK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAasl U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MacCoBOM MHPopMauuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUYECKYIO HH(DOpMaILIHIO, mepepadaThiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — IHpakrueckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
Paszgea 1. TeopeTudeckue OCHOBBI OPraHUYECKOW XMMUM
[Ipenmer oprannyeckoit xumun. Teopus
11 CTPOCHHUS OPTAaHHYECKUX COeAMHEHUN A. M. 8
bytneposa
Wroro mo pazneny 8
Pa3znen 2. YrieBoaopoasl
91 [IpenenpHbIE YTIIEBOIOPOIBI — ATTKAHBI, 5
[IUKJIOATKAHBI
99 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 14 1
aJIKaIUEHBI, aJTKUHBI
2.3 Apomarnyeckue yrieBo0po/bl (apeHsbl) 8
94 [TpupoaHBIE HICTOYHHUKH YTIIEBOJAOPOIOB H UX 4
nepepaboTka
2.5 l"asnioreHnpor3BoOAHbBIE YTIEBOAOPOIOB 4 1
Hroro mo pazneny 35
Pazpnen 3. Kuciiopoacoaep:xaniue oprannyeckKue coeIuHeHUs
3.1 Crnuptsl. Genon 11 1




KapOoHubpHBIE COSTUHEHUS: allbJICTU/IBI U
3.2 keToHbl. KapOoHoBbIe KUCT0THL. ClI0KHBIC 21
a¢upsl. XKupbr

3.3 YrneBojbl 9

Hroro mo pazaeny 41

Pa3nen 4. A3oTconepxamme opraHudeckne coeIMHeHus1

4.1 AMUHBI. AMUHOKHCIOTHL. benku 12

Uroro no pazueny 12

Pa3zaea S. BbicokomoJieKky/JIsIpHbIE COeIUNHEHUSA

5.1 ‘ BpICOKOMONIEKYIISIpHBIE COEIMHEHUS 6

Utoro no pazneny 6

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HauMeHoBaHue pa3/iejioB H TeM (uudpoBble)
Ne i/mn P Konrpouabusie Ilpakruyeckue bp
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
Pa3zgea 1. TeopeTuueckue 0CHOBbBI XUMHH
Crpoenue atoma. [lepuoanueckuit 3akon
11 u [lepuonnueckas cucremMa XUMUYECKUX 9
sneMenToB [. 1. MenneneeBa
Crpoenne Bemectsa. MHOrooopasue
1.2 P B P 11 1
BEIIECTB
1.3 XHUMHYECKUE PEaKIUU 19 1 3
Wroro mo paszneny 39
Pasnen 2. Heopranunyeckasi xumust
2.1 Hemeramnet 31
2.2 MerTamnel 23
Hroro no pazaeny 54
Paznea 3. Xumnd u :Ku3HL
31 Metoap! T03HaHUS B XUMUU. XUMHUS U 9
' JKA3Hb
Hroro no pazneny 9
OBHIEE KOJIMYECTBO YACOB I10 102 4 8

[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[Ipenmer 1 3HaUY€HUE OPraHUYECKON
XUMHH, IIPEJICTABICHUE O MHOr000pa3uu
OPraHNYeCKUX COCTUHEHUIN

DIEKTPOHHOE CTPOSHHUE aToMa yriiepoaa
(ocHOBHOE U BO30YXAEHHOE COCTOSIHHUS).
BasieHTHBIC BO3MOXHOCTH aTOMa
yriaepona

XUMHUECKas CBSI3b B OPraHMYECKIX
coeuHEeHUsIX. MexaHnu3Mbl 00pa30BaHUS
KOBaJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa
CBA3EH

Teopust cTpoeHU OPraHUYECKUX
coequHenuilt A. M. Bytneposa

Bunsl nzoMepun: CTpyKkTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHbBIE

3¢ (}EeKTH B MOJIEKYJIaX OPTaHUYECKUX
COEAMHEHUI

[IpencraBienue o Kki1accuPpUKAUN U
CHCTeMaTH4YeCcKass HOMEHKIIATypa
(IUPAC) oprann4eckux BEIIECTB




Knaccudukanus peakuuii B
OpraHUYeCcKOi XUMHU

10

Cucremaruzanus u 0000LIEHUE 3HAHUM
10 TEME

AJKaHBI: TOMOJIOTUYECKHH psJl, oO1Ias
dhopmysia, HOMEHKJIATypa U U30MEpHs,
AJICKTPOHHOE U TPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI

duszndyeckre ¥ XUMHUYECKHE CBOMCTBA
aJIKaHOB

11

HaxoxneHnue aikaHOB B IPUPOJIE.
CriocoOpl 1oJTy4eHus U IPUMEHEHUE
aJTKaHOB

12

[uknoankanel: oomast popmya,
HOMEHKJIATypa M U30MepHsi, 0COOCHHOCTH
CTPOCHUA U XUMHUUYCCKHX CBOﬁCTB,
CIIOCOOBI MOJIYUYCHHUA U IPUMCHCHUC

13

Perienue pacuéTHpIX 3a1a4u Ha
oTpeieNIeHUe MOJICKYJIIPHOU (HOPMYITBI
OpPraHUYECKOTO BEIIECTBA IO MACCOBBIM
J0JIsIM aTOMOB 3JIEMEHTOB, BXOAAIIIUX B
ero coctas. CucTeMaTH3alMsI U
000011IeHNEe 3HAHHUH 10 TEME

14

AJKEHBI: TOMOJIOTUYECKHH psJl, 001Ias
dhopmyna, HOMEHKJIATypa, JJIEKTPOHHOE 1
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CtpyKTypHas ¥ [UC-TPAHC-U30MEPHS
aJIKEHOB




duznueckre 1 XUMUYECKHE CBOMCTBA

15
ankeHoB. [IpaBuiio MapkoBHUKOBA

16 CriocoObI MOJTyYeHUS U TIPUMEHEHUE
QJIKEHOB
[TpakTrueckas padota Ne 1 mo teme

17 "[Tonyuenue STUICHA U H3yYCHHE €TO
CBOMCTB"
Pemenue pacy€THbixX 3a1a4 Ha

18 orpezeNieHue MOJIEKYIIpHON (HopMyIIbl
OpPraHUYECKOTO BEIIEeCTBA
AnKaueHbl: CONPSKEHHBIE,

19 M30JIMPOBaHHBIC, KYMYJIUPOBAHHBIC.
Oco0OeHHOCTH AIIEKTPOHHOTO CTPOCHHS

20 XHUMHYECKHE CBOMCTBA CONPSIKEHHBIX
JTUEHOB

21 CriocoObl osryueHus 1 IpUMEHEHNE
aJIKaIneHOB
AJKWHBI: TOMOJIOTUYECKUM PsiJl, o01Ias

29 (dbopMyIia, HOMEHKJIATypa, 3JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYI,
(du3nueckue cBOcTBa

23 XUMHYECKUE CBOMCTBA aJIKUHOB

24 KauecTBeHHbIE peakliy Ha TPOIHYIO
CBA3b

25 CriocoObI TOTy4YeHUsT U TPUMEHEHNE
AJIIKUHOB

26 Pemenue 3aga4d: pacu€rsl o0 ypaBHEHUIO

XUMHYECKON peaKiuu




27

Cucremaruzanuys u 0000LIEHUE 3HAHUM
10 TEME

28

ApEHBI: TOMOJIOTHYECKUH Psif, 001Iast
(dbopMyIia, HOMEHKIIATypa. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYT
OCH30J1a ¥ TOJIyoJIa, NX (U3NIECKUE
CBOICTBA

29

30

31

XHUMHYECKHE CBOMCTBA aPEHOB: PEAKLIUU
3aMEILEeHUs

XHUMHUYECKUE CBOMCTBA apEHOB: PEAKIIMH
MPUCOCAMHEHHS, OKUCIICHHE TOMOJIOTOB
OeH3oia

Oco0EHHOCTH XMMHUYECKUX CBOICTB
CTUpOJIa

32

Pemenne pacu€THbIX 3a1a4 HA
OIIPEJICJIEHUE MOJIEKYJIIPHON (POPMYIIbI
OpPraHUYECKOTO BEILECTBA

33

34

CrniocoObl osryueHus 1 IpUMEHEHNE
apeHoB

I'eneTnyeckas CBA3b MCXKAY pa3IMIHbIMU
KJlacCaMH yrjieBoaopoa0B

35

Pacuétel mo ypaBHEHUSIM XUMHUYECKUX
peakmuii. Cuctemarusaius u 00001IeHne
3HaHUM 110 TeME

36

37

[Ipupoanstii ras. [lomytHbie HEDTAHBIE
ra3bl

KaMeHHBIH yroib U mpoyKThI €T0
nepepadoTKu




38

Hedtb u ciocoOb1 €€ nepepaboTKy.
[TpuMeHeHre TPOTYKTOB NIEpepadOTKU
HedtH

39

40

41

I'eneTnueckas CBA3b MCXKAY pa3jInuHbIMU
KJ1acCaMu yrijiieBoaopo10B

FaJ'IOFCHOHPOI/IBBOI[HI)Ie YIJII€BOAOPOAOB:
SJICKTPOHHOC CTPOCHHUE, pCaKIN1
3aMCIICHUA Irajior¢Ha

JeiicTBue menouei Ha

raJIOTCHIIPOXU3BOAHBIC. BSaHMOHCﬁCTBHe
AUTrajJorcHaJKaHOB C MariHucM 1M IMHKOM

42

Cucremaruzanusa 1 00001IeHIE 3HAHUIT
1o paszzaeiny "Yriaeroaoponasl"

43

44

45

KonTponbhas padota no teme
"Yrinesonpopoast”

IIpenenpHbIE OTHOATOMHBIE CIIUPTBHI:
rOMOJIOTHUYECKHUH psij, obmas ¢popmyna,
CTPOEHHE MOJIEKYJI, U30MEpHS,
HOMEHKJIATypa, KJaccuukanus,
¢u3nueckue cBoiicTBa

XHMHUYECKHE CBOMCTBA MMpEACIIbHBIX
OOIHOATOMHBIX CIIMPTOB

46

CriocoObl MoJTy4eHus U IPUMEHEHUe
OJTHOATOMHBIX CITUPTOB

47

[IpocTteie a¢upel: HOMEHKIATYpa U
M30MepHsl, 0COOEHHOCTH (PUZNYECKUX U
XUMHYECKHX CBOMCTB




MHoroaTroMHBIE CIIMPTHBI: 3TUJICHTJIMKOJIb

48 Y TJIMLEPUH, UX (PU3NYECKHUE U
XUMHYECKHE CBOICTBA

49 CriocoObI moryueHus 1 IPUMEHEHNE
MHOTOQTOMHBIX CITUPTOB
@DeHOoI: CTPOCHUE MOJIEKYJIbI,

50 (dbuzmveckue cBoicTBa. TOKCUYHOCTh
¢denona

51 XuUMHYECKue CBOMCTBA (heHoIa

52 CriocoObl 1oJTy4eHUs U IPUMEHEHUE
¢denona
[IpakTuueckas pabora Ne 2. Pemenue

53 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"Crupthl 1 peHombI"

54 CucremaTu3anus 1 00001IeHNe 3HAHUI
0 TeMe
AJNBIIETHIB M KETOHBI: 3JICKTPOHHOE

55 CTpO€HHE KapOOHUIIbHOW IPYTIIbL;
TOMOJIOTUYECKHE PsJIbI, 00111ast popMmya,
M30MepHsl © HOMEHKJIATypa

56 AJBIETUIBI M KETOHBI: (PU3NICCKUE
CBOWCTBA; PEAKIMH MTPUCOCTUHEHHUS

57 Peakuyu okucieHus U Ka4eCTBEHHbBIE
PEaKIny aJbJIeTHI0B U KETOHOB

58 CriocoObl TTOTy4YeHUST aTbIETHIOB 1

KE€TOHOB




59

OHOOCHOBHBIE IIPE/IeNbHBIE KAPOOHOBBIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHUS UX
MOJIEKYJI

60

61

62

W3omepust 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, UX (pu3nyecKue CBOMCTBa
XHUMHUYECKUE CBOMCTBA MIPEAEIBbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT
OcobeHHOCTH CBOMCTB MypaBbUHON

KHCIOTB. MHOTOOOpa3ue kKapOOHOBBIX
KHCIIOT

63

OCOOEHHOCTH CBOWCTB: HEMIPEICIbHBIX H
apOMAaTHYECKUX KapOOHOBBIX,
IUKapOOHOBBIX, THIPOKCHKAPOOHOBBIX
kucnot. [IpencraBuTeny BhICIINX
KapOOHOBBIX KHCIIOT

64

[TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX
KHUCJIOT

65

66

CrniocoObl osryueHus 1 IpUMEHEHNE
KapOOHOBBIX KHUCJIOT

CroxHble 3(upbl: TOMOJIOTHYECKUH P,
ob1mas popmyia, H30MepHs U
HOMEHKJIaTypa

67

duznueckre 1 XUMUYECKHE CBOMCTBA
3¢upoB

68

Pemenue pacy€THbIxX 3a1a4: 110
YPaBHEHUIO XUMUYECKOM peaKkuu, Ha
oTmpeieJICHUE MOJICKYJIIPHON (OPMYJIBI
OpPraHNYeCcKOro BEIIECTBA




69

[Tpaktuyeckas padora Ne 3. Pemenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
"Kap6onoBsie kuciaotel. CloKHBIC

a¢upsr"

70

Kupsr: crpoenue, puzndeckue u
XUMUYECKHUE CBOMCTBA (TUAPOITHU3)

71

72

73

OcoOEHHOCTH CBOWCTB JKUPOB,
coJiepKalIlnX OCTaTKU HEMPEaeTbHBIX
KUPHBIX KUCIOT. JKUpBI B IpUpPOJIE

MEL1a Kak COJIM BBICIIIAX Kap6OHOBBIX
KHCJIOT, UX MOIOIICC HeﬁCTBHe. [lousTne
O CHHTCTHUUYCCKUX MOIOIIHX CPEACTBAX
(CMC)

['eneTnueckas cBI3b YIiaeBogopoa0B U
KUCJIopoaACOACpKAINX OPraHUYCCKHUX
BCIICCTB

74

Pacuérel o ypaBHEHUSAM XUMUYECKUX
peakuui

75

76

77

CucremaTu3anusa U 000011IeHHE 3HAHUH
110 TEME

OO61mas xapakTepucTUKa YIIEBOIOB U
KiaccuuKalus yriaeBo1oB (MOHO-, 11~ U
MOJIMCaXapHUIbI)

Mounocaxapuabl: GU3MYECKHe CBOMCTBA U
HaxO0JIEHUE B IIPUPOJIE

78

[IpumeHneHue rioKo3bl, €€ 3HaUeHuE B
KHU3HEIESATeIbHOCTH OpraHu3Ma




79

Jlucaxapuibl: caxapo3a, MajJbTo3a U
nakTo3a. HaxoxaeHue B mpupoe u
MPUMEHEHHE JUCAXaPH]IOB

80

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIeKYJI, (pu3nueckue u
XUMHNYCCKHUC CBOﬁCTBa, INPUMCHCHUC

81

82

ITonstue 00 HNCKYCCTBCHHBIX BOJIOKHaX

Pemenue PaCUYCTHBIX 3a1a4 Ha
OIIPCACIICHUC NOJIM BbIXOAa MMPOAYKTA
p€aKuu OT TCOPECTUYCCKHU BO3SMOKHOI'O

83

CucremaTuzanuys u 0000LIEHYE 3HAHU M
0 pasaerny

84

85

86

KonrtponbHas pabora no Teme
"Kucnopoacoaepkaiue opraHu4ecKue
coenuHeHnsa"

AMUHBL: K1accupUKaIMs, CTPOCHNE
MoJIeKyJ1, obmiast popmyia, usomepus,
HOMEHKJIaTypa 1 (pu3nueckue cBoicTBa
XUMUYeCKHe CBOMCTBA alnu(PaTHUECKUX
aMHMHOB

87

AHWIVH: CTPOCHUE aHWIHHA,
0COOCHHOCTH XHMHUYECKHX CBOMCTB
aHMJIMHA

88

89

CriocoObl mosryueHust 1 IpUMEHEHNE
anupaTHIECKUX aMUHOB
AMUHOKHCIIOTBI: HOMEHKJIATypa 1
nu3zomepusi, puznyeckre cBOcCTBa.




OTI[GJIBHBIC MnpeaACTaBUTCIIN O~
AMHWHOKHUCJIOT

90

91

92

XHUMHUYECKHE CBOMCTBA aMHHOKHUCIOT, UX
OMOJIOTHUECKOE 3HAUCHHE aMHUHOKHCIIOT.
CuHTe3 U TUIPOJIU3 MENTHI0B

benku kak npupoIHbIE TOJTMMEPHI;
CTPYKTYpPBI OCITKOB

XuMHYeCKHE CBOMCTBA OEJIKOB

93

94

95

96

A30TCoAEpKALINE TETEPOLIMKINYECKUE
COCAHCHUA. HYKJICI/IHOBI)IC KHUCJIOTHI:
COCTaB, CTPOCHHE M OMOJIOTHYECKAs POJIh

[Ipaktuueckas paborta Ne 4. Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"A30TCcoieprKalIie OpraHn4ecKue
coequHeHus"

IIpakTruyeckas pabora Ne 5. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"PacriozHaBaHnE OpPraHUYECKUX
coearHeHnn"

KonrtponbHas pabora no Teme

"A30TcozeprKalIue OpraHndecKue
coequHeHus"

97

OCHOBHBIE TOHATHS XUMUH
BBICOKOMOJICKYJISIPHBIX CO€IUHEHUHN U
MCTOAbI UX CUHTEC3a —IIOJIMMEPpU3aAIUA U
IOJIMKOHACHCAllUA

98

[Tnactmaccel. YTunuzamus u nepepadoTka
IlacTUKa




99 DOnacToMepbl: HaTypaJIbHbII

CUHTCTHUYCCKHUE KayYyKH. Pesuna

Bosokna: HaTypanbHbIC, HCKYCCTBEHHEIE,

100 cuarernueckue. [Tomumeps 1
CIIELIMAIbHOTO Ha3HAYCHUS

[IpakTrueckas padota Ne 6. Permenue

101 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 1
"Pacno3HaBaHue IaCTMAcC U BOJIOKOH"
O000I11IeHIE U CUCTEMATU3AIUS

102 M3Y4YEHHOT'0 MaTepuaa 1o Teme 1

"BpicOKOMOJIEKYISIpHBIE COETUHEHUS"

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHBbIE
Ne ara H(ppoBbIE
wn Tema ypoka Beero Kontpoabubie IIpakTuyeckue f{lsyqeﬂnﬂ :)Iﬁ[()l;I;OBaTeJIBHLIe
padoThI padoThI pecypenI
1 Atom. CocTaB aTOMHBIX SJIED. 1
XUMUYECKUH 37eMeHT. M30TonbI
5 CtpoeHue 3JIeKTPOHHBIX 000JI0UEK aTOMOB, 1
KBaHTOBBIE YHCIIA
3 Krnaccudukanus XuMHYECKUAX JIEMEHTOB 1
(s-, p-, d-, f-o;memenTshI)
4 Pacmipenenenuie 31€KTPOHOB 110 ATOMHBIM 1
opOuTaIIM
DNEeKTPOHHBIC KOH(UTYpAIIH aTOMOB
5 AJIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1
COCTOSIHH
6 DNeKTpOHHbIE KOH(PUTYpAIIUX HOHOB. 1
DNeKTPOOTPUIIATETLHOCTh
[Tepuonnueckuii 3akoH u [leprnonnueckas
7 cucTeMa XMMHU4ecKux 3meMeHToB /1. 1. 1
MenpeneeBa, CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
8 XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX 1
VMU MPOCTBIX U CIOKHBIX BELIECTB MO
TpyIIIaM U epruoaam




Cucremarusanys 1 00001IeHUE 3HAHUMT 110
TEME

10

Buapr xumudeckoit cBsa3u. MexaHu3MEbl
00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b. MexMoneKynsipHbIe
B3aNMOICHCTBUSI

11

12

BaneHTHOCTB 1 BaJIeHTHBIE BO3MOXHOCTH
aToMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYPbI
MOJIEKYJ C UX T€OMETPUYECKUM CTPOECHUEM

Hpe,[[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAUHCHUX: COCTAB U HOMCHKIJIATypa

13

BemectBa MoOneKyIsspHOTO U
HEMOJIEKYJISIPHOTO CTpoeHus. Tumsl
KPUCTANIMYECKUX PEIIETOK U CBOHWCTBA
BEIIECTB

14

[TonsiTHE O MMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJIIOUIHBIX pacTBOPax

15

16

HcTrHHBIE paCTBOPBI: HACBILIEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CriocoObl BbIpaKeHUsI KOHLIEHTPALIH
pacTBOpOB

17

Pemienue 3a1a4 ¢ UCNoiIb30BaHUEM
MOHATHUH '"MaccoBas 0J1s1 paCTBOPEHHOTO
BewiecTsa', "MosipHas KOHIeHTpaus"

18

Knaccudukamnms 1 HOMeHKIaTypa
HEOPraHWYECKUX BEIIECTB




19

Cucremarusanys 1 00001IeHUE 3HAHUMT 110
TEME

20

KonrponsHas padora o temam "Ctpoenue
aroma. [leproauueckuii 3aKOH U
[Teproandeckasi cucTeMa XUMUYECKUX
anemenToB J[. . Mengeneera", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTs"

21

Knaccugukanus XuMHUeCKuX peakiuuii B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHHUsI MAcChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPAILCHNS SHEPIUU IIPH
XMMHYECKHUX PEaKLHAX

22

23

TernoBbie 3G GEKTH XUMUYECKUX PEAKIIHA.
Tepmoxumuyeckre ypaBHEHHS

Brruucnenus mo YPaBHCHUAM XUMHUYCCKUX
peaKHI/Iﬁ U TCPMOXUMHNYCCKUM YPABHCHUAM

24

CKopocTh XMMHUYECKOH peakuuu, eé
3aBHCUMOCTh OT pa3iHyHbIX (DaKTOPOB.
Karanus n xaTannsatopsl

25

26

27

['oMoreHHbIe U reTeporeHHbIE PEAKIUN
ITpakTuyeckas pabora Ne 1 o teme
"BnusiHue pa3nuyHbIX (GaKTOPOB Ha
CKOPOCTb XUMUYECKON peakuuu"

OO6patuMble 1 HEOOpaTUMBIE PEAKLINH.
XHUMHYECKOE paBHOBECUE

28

[IpakTuueckas pabora Ne 2 o Teme
"BrusHue pa3nuyHbIX GaKTOpOB Ha
M0JIOKEHNE XMMHUYECKOTO paBHOBECHS "




9JI€KTpOJII/ITI/I‘ICCKa$I Jucconuranms.

29 CuuibHBIE U cita0bIe 3JeKTpoIuThl. CTeeHb
JUCCOLUALIUU
HNonnoe npousseaenue Boabl. Cpena

30 BOJIHBIX pacTBOPOB. Bogopoaubrit
nokazatens (pH) pactBopa

31 I'maponus coneit. Peakiuu, nmpoTekaroniye
B PacTBOpPAx AJIEKTPOJIUTOB
[IpakTuueckas padora Ne 3 mo Teme

32 "XUMHYECKUE peaklui B pacTBOpax
3JIEKTPOJIUTOB"
OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC

33 peaknuu. Baxxuen e oOKUCIUTENd U
BOCCTaHOBUTENH

34 Meroa 31eKTPOHHOTO (3JIEKTOHHO-
HMOHHOTO) OanaHca

35 DNEeKTPOIN3 PACTBOPOB U PACIIIABOB
BEILIECTB

36 Pemrenue 3a1a4 pa3InyHbIX THIIOB

37 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB

38 CucremaTu3aius 1 0000IIeHNEe 3HAHUH TTO
Teme "XuMuueckue peakuun'

39 KonTponbhas pabota no teme
"Xumuueckue peakuun”
[TonoxxeHre HEMETAITIOB B

40 [Teproanaeckoit cucTeMe XUMHUECKHUX

anemenToB JI. . Menaeneesa u




OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
dusnueckre cBOMCTBAa HEMETAIUIOB

41

42

AmoTponusi HeMeTauIoB (Ha IpuMepe
KHCIIOpoJia, cephl, hocdopa u yriiepoaa)
Bomopon: nonydenue, puznueckue u
XUMHYECKUE CBOMCTBA. [ 'uipuIbI

43

["asiorensl: HaXOXJIEHUE B IPUPOJIE,
CHocoObI MOTy4YeHUs, PU3NYECKUE U
XUMHYECKHUE CBOICTBA

44

lManorenoBonoponasl. Baxnenmue
KHCIIOPOJICO/IEPKALLUE COSIUHEHMS
rajloreHoB

45

46

47

JlaGopaTopHble U TPOMBIIIICHHBIS
CTIIOCOOBI TIOTYYCHHUS TaJIOTCHOB.
[IpumeHeHne raJsoreHoB U UX COEAUHEHHI

IIpakTryeckas padota Ne 4. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
"T"a;morensr"

Kucnopon: nabopatopusie u
MIPOMBIIIIJICHHBIE CIIOCOOBI MOTYYEeHHUS,
¢bu3nyecKkre 1 XUMUYeCKHe CBONCTBRA.
O3oH. [IpumeHeHme KHCIOpOIa U 030HA

48

Oxcuapl ¥ IEPOKCHUIBI

49

50

Pemenue 3aga4 pa3nuyHbIX TUIIOB
Cepa: HaxOX/IeHHUE B PUPOJIC, CITOCOOBI
MOJTy4eHUs1, GU3NUECKUE U XUMUIECKHE
CBOMCTBA

51

CepoBoaopo, Cyabpuabt




52

Kucnoponcoaep:xaiue COeJUHEHUSI CEPBI.
OcoOEHHOCTH CBOWCTB CEPHOMN KUCIOTHI

53

54

55

[Tpaktuyeckas padora Ne 5. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a1a4 1o Teme "Cepa
U €€ coequueHnsa"

A3OT: HAX0XKJICHHE B MPUPOJIC, CITOCOOBI
MoTy4YeHus1, (U3NIECKUE U XUMUICCKHE
CBOMCTBAa. AMMMAK, HUTPUJIbI

Kucnoponcoaepkaniue cCoeTMHEHHS a30Ta.
Oco0EHHOCTH CBOMCTB a30THOM KHUCJIOTHI

56

[IpumeneHue a30Ta 1 €ro COeIMHEHUM.
A30THBIE y10OpeHus

57

58

59

®ocdop: HaxXOKICHNE B TPUPOJE,
CTIIOCOOBI OTYYCHUs, PU3UIECKUE U
xumudeckue ceorctra. Dochusl u
bochun

Oxcunsl hocdopa, pochopconepxaiine
kucaoThl. Comu pochopHOit KUCTOTHI
[Ipumenenue ocdopa 1 ero coeTMHEHUH.
docdopHble yroOopeHus

60

[IpaxTnueckas padora Ne 6. Pemenue
IKCIIEPUMEHTAIIbHBIX 3a7a4 110 Teme "A30T
u ¢pocdop 1 ux coequHEHUs"

61

62

Yrinepos: HaxoKIeHUE B PUPOJIE,
AJJIOTPOIIHbIE MOAUUKALNHY; (PU3HUECKHE
Y XHMHYECKHE CBOWCTBA, TPUMECHEHUE
Oxcun yriepoaa(ll), okcua yriepona(1V),
yTOJIbHAS KHCIIOTA U €€ CONH




63

Pemenue 3aaa4 pa3jInuYHbIX TUIIOB

Kpemuuii: HaxoxkJIeHUE B IPUPOJIE,

64 CTIOCOOBI OTYYEHUs, PU3NIECKUE U
XUMHYECKHUE CBOMCTBA

65 Oxcun kpemuus(1V), kpeMHUEBast KMCIIOTA,
CHJIMKATBI

66 IIpuMeHeHrne KpEMHUS U €70 COCIUHEHUM.
Crek10, €ro nosry4eHue, BUAbI CTEKIIa

67 Pemienue 3amay pa3nuvHbIX TUIIOB

68 CucremaTu3anus 1 0000IIeHHe 3HAHUH TT0
teme "Hemerasib"

69 Kontponbnas paboTa no teme
"Hemertaymsr"

70 AHanu3 pe3yJabTaToOB KOHTPOJIbHOMI
paboThI, KOPPEKIIHS OMNOOK
[Tonoxenue meraiuios B Ilepuoanyeckoit

71 CUCTEME XMMHUYECKUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS IIEKTPOHHBIX
000JI104€K aTOMOB METAJJIOB

7 OO6mue Gpuznueckre CBOMCTBA METAJIOB.
[IpuMmeHeHre METaIoOB B ObITY U TEXHUKE

73 CmuiaBsl MetasuioB. Kopposust Mmetamion

74 Pemrenue 3aiay pa3nuyHbIX TUIIOB
DIEKTPOXUMHUYECKUI P/l HAPSIKEHUN

75 MeTauioB. OOIIMe CIOCOOBI MOTYyYEHUS
METaJJIOB

76 OOm1as xapakTepucTika MetauioB |A-

rpymisl Ileproauyeckoi cuctemsl




XUMHYECKHX 31eMEHTOB. HaTpuil n kanuii:
noJiy4yeHue, Gu3nYecKue 1 XuMHUIECKHe
CBOMCTBA, IPUMEHEHUE ITPOCTHIX BEIIECTB
U UX COCOUHEHUN

77

78

Oo6mas xapakrepuctuka metamion [1A-
rpymms! lleprpoauyeckoi cucTemsl
XUMHYECKUX 3JIEMEHTOB. Maruuii u
KaJbLUi: oJy4YeHue, pusndeckue u
XUMHYECKHE CBOICTBA, TPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUN

JKEcTKOCTE BOIBI U CIIOCOOEI €8
yCTpaHEHUS

79

80

81

ANOMHUHU: TTOTydeHue, Gu3ndeckue u
XMMHUYECKHUE CBOICTBA, IPUMEHEHHE
AMdoTepHbIe CBOMCTBA OKCHIA U
TUIPOKCUIA ATFOMUHUS,
TMIPOKCOKOMIIJIEKCHI aJTFOMUHUS, UX

IIPUMEHEHHE

Pemenune 3ama4 Pa3JINIHbIX TUIIOB

82

[IpakTnueckas padora Ne 7. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
"MeTtaisl IJ1aBHBIX oArpymnm"

83

84

OO1m1ast xapakTepuCTHKa METaJIOB
no6ounbIx noarpynn (b-rpymnm)
[leproanueckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB

du3znuecknue ¥ XUMHUUECKHE CBOMCTBA
Xpoma U €ro COCHHHCHHﬁ, HUX NPpUMCHCHUC




85

Baxwueliume coelMHEHNs Maprasiia.
[lepmaHraHaT Kanausi, €ro OKUCIUTEIbHBIC
CBOICTBA

86

dusnueckue U XUMUYECKUE CBOMCTBA
kKenes3a u ero coennHenuil. [lomydenue u
IIPUMEHEHUE CILUIABOB XKEIE3a

87

88

Pu3nyecKkue U XMMUYECKHE CBOMCTBA MEIU
U €€ COCIMHEHUM, UX IPUMEHEHUE

duszndyeckre ¥ XUMHUUECKHE CBOMCTBA

IOHMHKA U €ro COCI[PIHGHPIIZ, HUX MPUMCHCHHUC.
FI/I,Z[pOKCOKOMHJ'IeKCbI OHMHKa

89

[IpaxTuueckas padora Ne 8. Pemenue
AKCIICPUMEHTAIIbHBIX 337124 110 TEME
"MeTtasl MOOOYHBIX oArpymm"”

90

91

92

Pemenne 3aaa4 pas3jInuYHbIX TUIIOB

O0001IeHE U cCUCTEMAaTU3 AU
W3YyYEHHOT'0 MaTepHaa 1o TeMe
"MeTtamie"

Kontponbnas pabota nmo teme "Mertanibr"

93

94

95

AHanu3 pe3ybTaToB KOHTPOJIBHOMN
paboThI, KOPPEKITUS OMINOOK

Ponb xumun B o0ecrieueHHH YCTOﬁqHBOF (V)
Pa3BUTHA YCIIOBCUYCCTBA. Ilonsatue o
HAayYYHbIX MCTOAAX UCCICAOBAHN BCIICCTB

HaquHe MMPHUHOMUIIBI OPpraHu3anuu
XUMHYCCKOI'O IMMPOU3BOJACTBA.
HpOMBIIJ_U'ICHHBIe CIIOCOOBI MOJTYy4YCHUA
Ba)KHEHIIIHX BEILECTB




XUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIICH

% Cpezbl U ero MocieAcTBUs 1

97 XuUMHS U 310pPOBbE YEIIOBEKA. 1
JlekapcTBeHHBIE CpencTBa

98 Xumus uiy. Poas xumun B o0ecrieueHun 1
MUILEBOM 6€3011aCHOCTH

99 Kocmernueckue u napdromepHbie 1
cpeactsa. beiToBas xumus
Xumus B CTPOUTENBCTBE. BakHene

100 CTPOUTENbHBIE U KOHCTPYKITHOHHBIE 1
MaTepuaibl

101 XuMUs B CEIbCKOM X03sHiCTBE. 1
Opranuyeckre U MUHEPaJIbHbIC YA00pEHUS
Cucremaru3zamnus u 0000IIeHNE 3HAHUH 110

102 1
Teme

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



