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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 pe3ysibTaTaM OCBOCHHS
dbenepabHOM 00pa3zoBaTENLHOM MporpamMmsbl cpeanero ooimero oopazopanusi(DOIL
COO), npencrasieHHbix B denepanbHOM TOCYJIapCTBEHHOM 0O0pa3oBaTEILHOM
cragpapre COO, c¢ yudérom KoHuenuumu mnpenojaBaHHs y4eOHOro IpeameTa
«XuMus» B 00pa3oBaTeNbHBIX opraHuzanuax Poccuiickoit  deaeparum,
pean3yIouX OCHOBHbIE 00pa30BaTeNIbHbIE TPOTrPAMMBI, U OCHOBHBIX MOJI0KEHUN
«Crpareruu passutusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
rona» (Pacnopsixenue IpaBurenscta 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,
npouibHOro 0Oy4YeHHs, MpU3BaHO oOOecrneunTh 0O0IEe00pa3oBaTENbHYIO U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO JUIs
aJanTalid UX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HU B COIUYME, a TAKXKE IS
MPOJIOJDKEHU OOy4YeHUs B OpraHu3anusax MnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSICTCS OJJHON U3 NPUOPUTETHBIX AUCIUILIUH.

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 TMOJTOTOBKH BBIMTYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIHH:

e HMH(QOPMALMOHHO-METOJUYECKAsA, peaju3alus KOTOpoh oOecrneynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENAX, COJAEpXKaHuHU, OOIed cTpaTeruu
oOy4eHHsI, BOCTIUTAHUS U Pa3BUTHS 00YyJarONIUXCsl CPEeICTBAMU 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 COMEPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHKEHHM OOydarommxcs B
paMKax HWTOTOBOM arTecTtaliM B (QopMe €IUHOTO TOoCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO N3YUEHUS XUMUH:

e YCTAaHABIWBAECT WHBAPUAHTHOE MPEAMETHOE COJEp)KaHHE, 00sS3aTeIbHOE
JUISL W3Y4YEHUsT B paMKaxX OTAENbHBIX MpoQuiei, mnperycMaTpuBaeT



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

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOTO IS
U3YUYECHUS OTEIBHBIX TEM;

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

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3aJa4 U3yUeHHUs MpeaMeTa
Ha yriyOJIEHHOM YPOBHE C YUYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIbHOW XapaKTePUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHOMN
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXke € Y4ETOM OCHOBHBIX BHUJIOB
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
oOpa3oBaHusl. 3a IpeelaMH YCTaHOBJIEHHON MPOrpaMMOM [0 XUMHUU 00s13aTENIbHOM
(MHBapHAHTHOW) COCTaBISIONICH coAepkaHUsl Y4eOHOro mpeamera «XUMUsD)
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 NpeaIMeToB 0a30BOoro u yriayOJEHHOrO YpOBHEH B cHCTEMeE
nuddepeHIMpoBaHHOTO O0yYCHHUS Ha YpPOBHE CpenHero ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIUIYOJIEHHOIO H3Y4YEHUSI HAaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH C MOCIEAYIOIINUM TAlOM MOJTy4YEHHSI XUMUYECKOTO 00pa30oBaHUs
B paMKax MW3Y4YCHHs CIEUUAIbHbIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCIMIUIMH B By3aX M OPTaHU3ALUAX CPEIHEr0 MpohecCHOHATBFHOTO 00pa30BaHus.
B a1011 cBsI3M n3yueHue npeamera « XuMHusD» OPUEHTUPOBAHO IPEUMYIIECTBEHHO Ha
pacuipeHre H yriiyOJeHHEe TEOpEeTUYECKOM U MPaKTUYECKOM MMOATOTOBKHU
oOy4Jaronuxcsi, BIOPABIIMX OMPENEAEHHBI NMPopuiIb 00yUyeHUs, B TOM UYUCIE C
NEPCIIEKTUBOM  TMOCIEAYIOIMIEro TIOMYYeHHsT XHMHUYECKOro oOpa3oBaHMs B
opranmzanusx mnpodeccuoHaapHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannit ®I'OC COO k miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHMS (eaepanibHON
oOpazoBaTeILHON MPOrpaMMBbl CPEIHETO O0IIEer0 00pa30BaHUs U3yUEHUE TIPeAMETa
«XUMHS» OPUEHTHPOBAHO TAKXKE Ha PELICHHE 33/7a4 BOCHHUTAHUSA U COLMAIBHOTO
pa3BuTUsl OOywaroumxcs, Ha (GOPMUPOBAHHE Y HHUX OOIIEMHTEIUIEKTYaIbHBIX
YMEHHM, YMEHMH palMOHANIM3alNU y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeSATEIbHOCTH, UMEIOIINX MEXAUCIIUIUIMHAPHBIN, HAIIPEAMETHBINA XapaKTep.



CocTaBngomyMu npeaMera «XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
SBIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» u  «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOU
OpraHu3allid COACpP)KAaHUA STUX KYpCOB B MPOrpaMMe IO XUMHUHU 332 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugax 6a30BOro U yriryoJIEHHOr0 ypOBHEH
U3YUYEHUS NIPEIMETA.

OcHoBy cozaepkaHusa Kypca «OOmas 1 HeOpraHudeckasi XUMHsD» COCTaBISIET
COBOKYMHOCTb MPEIMETHBIX 3HAHUN U YMEHUH, OTHOCAIIUXCS K 0a30BOMY YPOBHIO
W3YUYCHHUS NPEeIMETA. DTa CUCTEMA 3HAHUM MTOYy4YaeT ONPEACIEHHOE TEOPETUUECKOE
JIOTIOJTHEHUE, TO3BOJISIONIEE OCO3HAHHO OCBOUTH CYUIECTBEHHO OOJBIINN 00BEM
(dakronornyeckoro Marepuaia. Tak, Ha yriayOJaéHHOM YpOBHE U3YUYEHUS MIpeAMETa
o0OecrieyeHa BO3MOYKHOCTh 3HAUUTEIBHOTO YyBEIMYEHHS OOBEMA 3HAHUU O
XUMHYECKUX IJIEMEHTaX M CBOMCTBAX MX COCAWHEHUI HA OCHOBE PAaCIIMPEHUS U
yrayOneHust TpeACTaBICHU O CTPOEHUM BEIIECTBA, XMMHUYECKOM CBS3M U
3aKOHOMEPHOCTSX MPOTEKAaHUs PEaKlMil, paccCMaTPUBAEMBbIX C TOYKH 3PEHUS
XUMUYECKON KMHETHKU U TEPMOJMHAMHKHU. V3yueHue mepuonyeckoro 3akoHa U
[leprnonyeckoil cUCTEMbl XUMHUYECKHX JIEMEHTOB 0a3UpyeTcsi Ha COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHX IPEJCTABICHUAX O CTPOCHUU aroMa. XHMHYECKasl CBS3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHUH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpOBaHMEM  TpEACTaBIeHUM 00
IIEKTPOXUMHUYECKUX IPOIECCaX U 3JIEKTPOJIU3E PACIUIABOB U PACTBOPOB BEILECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUN yIeTsieTcss 0c000€e BHUMaHKE BOIIPOCcaM 00 3IEKTPOHHBIX A deKTax, o
B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX peakluu.

Oco0oe 3HaueHne UMEET TO, YTO Ha COJIEP KaHUE KyPCOB XUMHH YTy 0JIEHHOTO
YPOBHS U3yUEHHUS U1 KJIACCOB ONpeIeaEHHOro npoduis (TJ1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep JOMOJIHEHWH K O0OImel cucTeMe MPEAMETHBIX 3HAHUN)
OKa3bIBAIOT BIIMSAHHME CMEXHBbIE MpeAMeTbl. Tak, HampuMmep, B COACpPKaAHUU
npeaMeTa i KJIAcCOB XMMUKO-(PU3nyeckoro npodusis 60b110e 3HayeHue OyayT
MMETh AJIEMEHTHI yueOHOro Marepuasa rno oouieit xumuu. [lpu nzyuenuun npeamera
B JIaHHOM CJIy4yae akUeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOIIHOCTH 3aKOHOB M TEOPHIl B XUMUHU U B (PU3UKE: aTOMHO-MOJICKYJISIpHAsL TEOpUs
(MonekysipHasi Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIUHAMUKH, JJIEKTPOJIN3a, IPEJICTABIICHUS O CTPOEHUHU BEUIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa 1 KJIACCOB XUMHKO-
ouonorunueckoro npoduias OONBLINI yIEeNbHBIN Bec OyneT MMEeTh OpraHuYecKas
xumus. B 3ToM ciyyae npenocTaBisieTcs BO3MOXKHOCTh JIJIs1 00Jiee 00CTOATEIBLHOTO
PacCMOTPEHMS] XUMUYECKON OpraHu3aliuy KJIETKA KaKk OMOJOTHYECKOM CUCTEMBI, B



COCTaB KOTOPOM BXOJAT, K IPUMEPY, TAKUE CTPYKTYpPHbIE KOMIIOHEHTHI, Kak
JUNUAbL, O€IKHU, YIIIEBObl, HYKIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0
COCTaBE U CBOMCTBAX IPEACTABUTENIEW OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIy>)KaT OCHOBOM Ul M3Yy4E€HMs CYIIHOCTH HPOLECCOB (DOTOCHUHTE3A, JIbIXaHUS,
MUILEBAPECHMUS.

B mnmane ¢opMupoBaHHs OCHOB Hay4YHOTO MHUPOBO33PEHHUS, OCBOCHUS
OOIIEHAYYHBIX METO/IOB MTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYYHBIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlnEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C YYEOHbIMM IIpEIMETaMH, BXOJSIIMMU B COCTaB
npeaIMeTHbIX obOsactell «EcTecTBeHHO-HayuHbBlE MpeaMeTsl», «MaTtemaruka u
uH(popmaTrka» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Ipu n3yueHuu yueOHOro npeamera « XuMus» Ha yriryO0JIEHHOM YPOBHE TaKxke,
KaK Ha ypOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBanus (Ha 0a30BOM YpPOBHE),
3ajjaueil MEepBOCTENIEHHONM 3HAUYMMOCTU SBJSIETCSI (POPMUPOBAHME OCHOB HAyKH
XUMUH KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTH
YeJI0BEeKa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpbI. Pemenne 3Toi 3a1a4n Ha
yIIyOJEHHOM YpOBHE H3YYEHHMsS MpeAMeTa MpeAnojaraeT peaju3aluio TaKuX
LeJeH, Kak:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beayuleil pojsu B oOecrneuyeHuu
YCTOMYMBOIO  pa3BUTHUA  YEJIOBEYECTBA: B  PEIICHUU  Mpodsiem
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
00ecleyeHnn palroOHAIBHOTO MPUPOJONOIL30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpeIE;

e OCBOCHME CHCTEMBI 3HAHHM, JISKAIIUX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QYyHIAMEHTAIbHBIX
IIOHATUN, 3aKOHOB U TEOPUU XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJISIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAaHUs XMUMHUYECKUX PEAKUHU, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX MPUHLIHUIAX XUMUYECKOTO POU3BOJACTBA;

e (opmupoBaHUe y o0yJaroImuxcs OCO3HAaHHOTO IIOHUMAaHMUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKUX 3HAHUN A7 OOBSICHEHUS
KIIIOYEBBIX HAEH U MPOOJeM COBPEMEHHOM XWMHUH, IJIsl OOBSICHEHUSA W
IIPOTHO3UPOBAHUS SBICHUN, UMEIOLIUX €CTECTBCHHO-HAYYHYIO MPUPOLY;



TPAaMOTHOTO peIIeHus MpoOJIeM, CBI3aHHBIX C XUMUEH, TPOTHO3UPOBAHMUS,
aHaIKM3a U OIICHKHU C MTO3UIIMKA SKOJIOTHUECKONU 0€30MaCHOCTH TIOCICACTBUN
OBITOBOMI M MPOU3BOACTBEHHON JEATEIBHOCTH YEJIOBEKA, CBA3AHHOM C
XUMHUYECKUM POU3BOJICTBOM, UCTIOJIb30BAaHUEM U TIEPEPabOTKOM BEIIECTB;

e yriiyOJieHUE MPECTABICHUN O HAyYHBIX METOAaX MO3HAHUS, HEOOXOAUMBIX
JUISL TIPUOOpETEHUS yMEHUW OPHEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHCHHUS XWMHUYECKHX SIBJICHHWHA, HMMCIOIIMX MECTO B TMPHUPOJIEC, B
MPAKTUYECKOMN JAESITEIIbHOCTU U TTOBCEHEBHOM JKU3HM.

B nmane peanuzanuu 1nepBOOYEpPEAHBIX BOCIUTATEIBHBIX W Pa3BUBAIOIINUX
GyHKIMNA TETOCTHOM CHCTEMBbl CPETHEro oOHiero oOpa3oBaHUs NpPHU WU3YUYEHUU
npeaMeTa «XUMHS» Ha  YIIyOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKKUE IEIH U 3a]1a4H, KaK:

e BOCINHUTAaHHE YOESXKIEHHOCTH B I[I03HABAEMOCTH SIBJICHUN MPUPOJIBDI,
YBOXEHUSI K TMPOIleCCy TBOpPUYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIATHBIX HCCIIEIOBAHUNA B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHMS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIIMM K OOYYEHHUIO U TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIMTAaHUIO  Ha  OCHOBE  YCBOCHHS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

e Pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTCILICKTYaIbHBIX M TBOPUYCCKUX
criocoOHOCTeW oOyuaromuxcsi, (QopMHpoOBaHUE Yy HHUX CO3HATEIBHOTO
OTHOIIEHUS K CamMoOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCJIOBHUIO YCHENTHON MPOo(eCCHOHAIBHOM U OOIIECTBEHHOM JIeITEIIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

e (opMupoBaHME YMEHHMIA W HABBIKOB Pa3yMHOTO IPHUPOIOIOJIB30BAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIbTYpPhI, IPUOOpPETEHUE OMbITa 00IIECTBEHHO-
MOJIE3HOM SKOJIOTUYECKOM JIESITEIIbHOCTH.

OO01Iee 9uciIo 9acoB, MPEAYCMOTPEHHBIX JIJIS M3YUCHHUS XUMHH Ha yTITyOJEHHOM
ypoBHE cpeaHero ooiero oopazoanus B 11 kiacce cocrapisier 170 gacoB ( ATh
4acoB B HEJIEIIO)



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHA IIPOI'PAMMBI 11O
XUMHUHN HA VYIJUYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBMM € CHCTEMHO-AECATEIBHOCTHBIM TMOAXOAOM B CTPYKTYype
JMYHOCTHBIX PE3yJbTAaTOB OCBOCHUSA NpeAMeTa «XHMUS» Ha YPOBHE CPEOHETO
o0mero o0pa3oBaHMs BBIJICICHBI  CIEIYIONIME COCTABJISIONIME: OCO3HAHUE
OOyJarOIMMHUCST POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBAIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HCHHBIE IIJIaHBI.

JIMYHOCTHBIC PE3YJIbTAaThI OCBOCHMHL npcamMcecTa «XUMUS» OTpaXXaroT
C(bOpMI/IpOBaHHOCTB OIbITa MO3HABATCIBHON U HpaKTH‘IeCKOP'I JCATCIBHOCTH
06yqaronmxc;1 B IIPOICCCC pCaln3alnmn O6pa30BaTeHBHOﬁ ACATCIIBHOCTH.

JIn4HOCTHBIE  pe3yJbTaThl ~ OCBOEHHUS  TpeaAMeTa  «XUMHUS»  OTPaXaroT
c(OPMHPOBAHHOCTh OIBITA TIO3HABATEIBLHON M TMPAKTHYCCKOW JEATECILHOCTH
oOyyJarommxcsi B MpOoIEcce pealn3anuu o0pa3oBaTeIbHON AESATETbHOCTU, B TOM
YHCJIC B YACTH:

1) rpaxxaaHCKOro BOCIIMTAHMS:

OCO3HAHMS OOYYaIOUUMHUCS CBOMX KOHCTHUTYIIMOHHBIX TpaB U OO0S3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

MPEACTABIICHHS O COIMANTBHBIX HOPMaX U IIPaBUJIaX MEKJIMYHOCTHBIX OTHOIIICHUH B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH MEATENHHOCTH MPU CO3JaHUU YUEOHBIX
MIPOCKTOB, PEIICHUH YU€OHBIX U MMO3HABATEIBHBIX 33/1a4, BBIMOJTHEHUN XUMUYECKHUX
AKCIIEPUMEHTOB;

CITOCOOHOCTH MOHUMATh U IIPUHUMATb MOTUBBI, HAMCPCHU, JIOTUKY U daPT'YMCHTHL
APYTHUX IIPH aHAJIN3C PAa3JIMYHbBIX BU10B y‘-IC6HOﬁ ACATCIBbHOCTH,

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS:



OECHHOCTHOI'O OTHOIICHMA K HCTOPHUICCKOMY )41 HAYy9YHOMY HaCJICaAnI0
OTE€YECTBEHHOM XUMHUH,

YBAXCHUA K IIPpOHCCCY TBOPUCCTBA B obnacTu TCOPHUN MU MPAKTHYCCKOTO
MNPpHIIOKCHUA XHWMHH, OCO3HAHHUA TOIO, YTO JAaHHBIC HAYKHM CCTb PC3YyJIbTAaT
JIUTCIBbHBIX Ha6J'IIOI[eHI/II\/'I, KPOIIOTJIIMBBIX OKCIICPUMCHTAJIbHBIX ITOUCKOB,
IMOCTOAHHOTO Tpyaa y‘IéHBIX " IIPAKTHUKOB;

HHTCPCCa M IIO3HABATCIIbHBIX MOTHUBOB B IIOJIYYCHHH U IOCIICAYIOIICM aHAJIN3C
I/IH(I)OpMaHHH O MMEePCIOBBIX JOCTHIKCHUAX COBpCMCHHOfI OTE€YECTBEHHOM XUMHUH,

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:
HPaBCTBEHHOT'O CO3HAHMUS, STHIECKOTO TTOBEACHUS;

CITOCOOHOCTH OICHHUBATL CHUTyallWH, CBA3AHHBIC C XHMHWYCCKHMHU ABJICHUAMHU, U
IIPUHUMATb OCO3HAHHBIC PCHICHHA, OPUCHTHUPYACH Ha MOPAJIbHO-HPABCTBCHHLBIC
HOPMBI 1 ICHHOCTH,

TOTOBHOCTH OLICHUBATh CBOE MOBEACHUE U IMTOCTYIIKH CBOHX TOBElpPIHIGfI C HO3HHHﬁ
HPaBCTBCHHBLIX U IIPABOBBIX HOPM H C y‘léTOM OCO3HaHUus1 HOCJIG)ICTBI/Iﬁ IMOCTYIIKOB;

4) popmupoBaHus KyJIbTYPbI 310POBbS:

MOHUMAaHUS [IEHHOCTEHN 3I0pOBOT0 M 06€30MacHOro 00pa3a KU3HU, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (U3MYECKOMY M ICUXUYECKOMY
310POBBIO;

COONIOJIEHUsT TpaBWJ OE30MacCHOTO OOpallleHus C BeIIECTBaMU B  OBITY,
MTOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBLHOCTH;

IMNOHUMAaHHWA ICHHOCTH IIPpaBUJI MHAWBUIYAJIBHOI'O WU KOJUJICKTUBHOTO 0e30macHoro
MOBCACHMA B CUTYAllHAX, YTPOXKAIOMIUX 3J0POBBIO U J)KU3HU J'IIOJICﬁ;

OCO3HaHUSl TOCIEACTBUA U HENpUATUS BPEIHBIX NPUBBIYEK (yHoTpeOseHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEHU);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4EOHO-HUCCIEA0BATEIbCKOM NeATEIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUAAX NEATEIHHOCTH;

YCTAHOBKMA Ha aKTUBHOE y4YacTHWE€ B PELICHUU MPAKTUYECKHUX 3a/1ay COLHUATIbLHOU
HaIPaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3YUYEHHUIO MPOPECcCuil pa3IuyHoro pojaa, B TOM YUCIe
Ha OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMHH;

YBAKEHUS K TPYAY, JHOIAM TPyZa U pe3yabTaTaM TPYAOBOU NEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHJMBUIyaJIbHOW TPACKTOPUHU OOpa30BaHUS,
Oynyiied npodeccuu U peanu3anud COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEM K XHWMHH, UHTEPECOB U MOTPEOHOCTEH
00IIIECTBA;

6) 3K0JI0TU4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEIeCOO0pPa3HOr0 OTHOUIEHUS K TPUPOJE KaK MCTOYHHUKY
CYILIECTBOBAHMS KM3HH HA 3€MIIE;

NOHMMaHHs TJ00albHOTO XapakTepa HSKOJOTMYECKUX MpoOJeM, BIUSHUS
PKOHOMHYECKHUX MPOIECCOB HA COCTOSTHUE MPUPOJIHON U COLIMAIBHON CPEJIbl;

OCO3HaHUA HGO6XOI[I/IMOCTI/I HCIIOJIBb30BaHHUA IIOCTH)KGHPIIZ XUMHHU JI1 PCHICHUA
BOIIPOCOB pallMOHAJIILHOI'O ITPUPOAOIIOTIB30BaAHMA,

AKTUBHOTO HENPUATHA JICHMCTBUM, NMPUHOCAIIMX BPEI OKPYKAIOIIECH IPUPOIHON
cpelle, YMEHHsI MIPOTHO3UPOBATh HEOJATONPUSATHBIE SKOJOTUYECKUE TOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HUIMYUS PA3BUTOTO HKOJOTHYECKOTO MBIIIJICHUS, SKOJOTUYECKOW KYJIBTYPHI,
OIbITa JICITEIBHOCTHU YKOJOTHYECKOMN HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSA MMH B TO3HABATEIIbHOM, KOMMYHUKATUBHOW WU COLMAIBHOW
MpPaKTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJCOJIOTUH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
OOIIECTBEHHON NIPAKTUKH;

NOHMMAaHHUA CHEIU(PUKA XMMHUU KaK HayKd, OCO3HAHUS €€ pojiu B (OPMUPOBAHUU
paloHaIbHOTO HAYYHOT'O MBIIIEHUS, CO3JaHUM IIEJIOCTHOTO IMpeACTaBiIeHUs 00
OKPY’KaIOILEM MUpPE KaK O EUHCTBE MPUPOBI U YEJIOBEKA, B TO3HAHUU IIPUPOIHBIX
3aKOHOMEPHOCTE! U pelIeHUH MPOoOIeM COXpaHEHHs MPUPOIHOTO PABHOBECHS;

yOeKAEHHOCTH B 0COO0M 3HAUMMOCTH XUMUHU I COBPEMEHHOMW ITUBUJIM3AIIUN: B €8
I'YMaHUCTUYECKON HAaMpaBJICHHOCTH M BaXXHOW POJM B CO3JaHUU HOBOM 0asbl



MaTepUaNbHOW KYJIbTYpbl, B PEIICHUU TJI00ATbHBIX MPOOJIEM YCTOHYHBOTO
Pa3BUTHS YEIIOBEUECTBA — CHIPbEBOM, SJHEPTETHUECKON, MUIIEBOUN U IKOJIOTHYECKOMN
0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00SCIICUYCHUH YCIOBUH YCTICIITHOTO TPYyIa U
HKOJIOTUYECKU KOM(OPTHOM KU3HU KAXKIOT0 WiIeHa 00IeCTBa;

CCTGCTBGHHO-H&y‘IHOﬁ T'paMOTHOCTHU: IMOHUMAHHA CYHIIHOCTH MCTOIOB ITO3HAHMA,
HCIIOJIb3YCMbBIX B €CCTCCTBCHHBIX HAYKaAX, CITOCOOHOCTH HCITOJIH30BaTh IOJIy4acMBbIC
3HaHW IJIs1 aHaJIn3a 1 00BICHCHUS SIBJICHUI OKPYKaromcro Mupa v IporuCxoaAmunx
B HEM H3M€H€HHI>’I, YMCHUA OCIIATH 000CHOBaHHBIC 3aKJIFOYCHHS Ha OCHOBE HaY4YHBIX
(baKTOB N UMCIOIHNXCA AAHHBIX C TCJIbIO MMOJYYCHUA JOCTOBCPHBIX BBIBOJ OB,

CITOCOOHOCTH CaMOCTOSITEILHO KMCITOJB30BaTh XMMHYECKUE 3HAHUS I pCHICHUA
HpO6JI€M B PCAJIbHBIX JKU3HCHHBIX CUTYallUAX,

HHTCPCCa K IIO3HAHUIO, HCCH@I[OB&TGHBCKOﬁ ACATCIBHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BAHMIO U CaMOOOpPa30BaHMUIO,
K aKTUBHOMY MOJTy4€HHUIO HOBBIX 3HAHUM MO0 XMMUU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTAM TpyAa B pas3inyHbIX cdepax NpodecCHOHATbHON
NEeSATETbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOTPaMMBI 0 XHMHH Ha YpOBHE
CpelHero o01Iero o0pa3zoBaHus BKIIOYAIOT:

3HAYMMBbIE TSt dbopMupoBaHus MHPOBO33pPEHNUS oOyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) O0IeHayYHbIe MOHATHUS, OTPAXKaIOLUe
LEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUU(PUKY METOJOB TMO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBJICHUE,
poliecc, CUCTEMa, HAyYHBIM (pakT, MPUHIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0oBaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYyTHUe);

yHUBEpCalIbHbIC Yy4YeOHBIC JEWCTBHS (TIO3HABATENbHBIC, KOMMYHHKATHBHBIC,
pErYJIATUBHEIE), o0ecreunBaroIIne dbopmupoBaHue GyHKIIMOHATHHON
I'PaMOTHOCTH M COIIMATLHOM KOMITETECHITMH 00YYarOIIIXCs;



CIIOCOOHOCTh OOYYArOIIMXCSl HCIIOJIB30BATh OCBOEHHBIE MEXKIUCLUUIUIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHMS W  YHUBEpCAJbHbIE yueOHBIE JEUCTBUS B
[I03HABATEIILHON U COLMAIIBHOM MIPAKTHUKE.

MeTtamnpeaMeTHbIC pe3yJIbTaThl OTPAKAIOT OBIAJACHIE YHUBEPCATHHBIMHU YICOHBIMU
[I03HABaTEIbHBIMU, KOMMYHUKATUBHBIMUA U PETYJIATUBHBIMU JCUCTBUIMU.

Ilo3nasamenvHole ynueepcaivbHvle yueoHbvle Oeiicmeus
1) 6a30BbIC TIOTHYECKHE JICHCTBHS:

CaMOCTOSITENIbHO (POPMYJIMPOBATh M aKTyaJIM3UPOBATH MPOOJIEMy, pacCMaTpUBaTh
€€ BCECTOPOHHE;

ONpCACIIATh HCIU ACATCIbHOCTH, 3a1aBasi ImapaMCTpPbl 1 KPUTCPHUHU X TOCTHUKCHUA,
COOTHOCHUTD PE3YJIbTATHI ACATCIBbHOCTH C ITOCTABJIICHHBIMHA L CIIAMHU,

HCIIOJB30BATh IIPU OCBOCHUHU 3HAHUU HpI/IéMBI JOTMYCCKOT'O MBIIIJIICHUA: BBIACIIATDH
XapaKTCPHBIC IPU3HAKHU MOHSITHI 1 YCTAaHABJIIMBATb UX B3aAUMOCBA3b, UCII0JIb30BAaTh
COOTBCTCTBYIOIIHC ITOHATHUA AJIA 0O0BSICHECHUSA OTACJIBbHBIX (baKTOB u HBH@HHﬁ;

BBIOMPATh OCHOBAHUS M KPUTEPUU IJIs KIACCU(DUKAUU BEUIECTB U XUMHUYECKUX
peaKkuui;

YCTaHaBJIMUBATb IPUYHHHO-CICACTBCHHBIC CBA3HM MCIKAY N3Yy4aCMbIMU SABJICHUSAMU,

CTPOUTH JIOTUUECKUE PACCYXKJEHUS (MHIYKTUBHBIC, JCAYKTUBHbBIC, 10 aHAJIOTHUH),
BBISIBJIATH 3aKOHOMEPHOCTHM W MPOTHUBOPEYUS B PACCMATPUBAEMBIX SIBJICHUSIX,
(hopMyJIMPOBATH BBIBOBI M 3aKIIFOUCHUS;

MPUMEHATh B TMPOILIECCE TMO3HAHUA MCIOJIb3YEMbIE B XUMHHM CHUMBOJWYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECCKUN
3HAK (CHMBOJI) DJIEMEHTA, XUMU4ecKkas (popmyiia, ypaBHEHHE XUMUYECKON PEaKIIuu
— TIPU PEIICHUU Y4YEOHBIX TMO3HABATEIHHBIX M MPAKTHUUECKUX 3a1ad, MPUMEHSTH
Ha3BaHHBIC MOJICIIBHBIE MPEJICTABICHUS ISl BBISBIICHUS XAPAKTEPHBIX IMPU3HAKOB
M3y4YaeMBbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a30BbIE UCCIEAOBATEILCKUE ACHCTBHUS:

BJIaJ€Tb OCHOBaAMH METOAOB HAYYHOI'O ITIO3HAHUA BCIICCTB U XUMHNYCCKHUX peaKHHﬁ;



dbopMyupoBaTh 1ENU U 3a7a4d HCCIIEOBaHUs, MCIOJIb30BATh MOCTABJICHHBIE U
CaMOCTOSATEIEHO C(HOPMYINPOBAHHBIC BOMPOCHI B KAY€CTBE MHCTPYMEHTA MO3HAHUS
U OCHOBBI i1 (OPMHUPOBAHMSI THUIOTE3bl 10 TIPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIQJICTh HaBbIKAMH CAaMOCTOSATEIIBHOTO INIAHUPOBAHUS U IPOBEACHUS YUCHUUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIONaTh 3a XOJOM Ipoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, GOpMyIUPOBaTH 0000IIEHUS U
BBIBOJIbl OTHOCHUTEIIBHO JTOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABISThH
000CHOBaHHBIN OTYET O MPOJICITAHHON paboTe;

HpI/IO6pCTaTI) OIIBIT yquHLIGCKOﬁ HCCHGﬂOBaTeHBCKOﬁ u HpOGKTHOﬁ JCATCIBHOCTH,
IIPOABIIATD CITOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIbHOMY IIOHMCKY MCTOJOB
PCIICHUS MMPAKTUICCKUX 3a1a4, IPUMCHCHUIO PA3JIMYHbIX MCTOAOB ITIO3HAHMA.

3) paboTa c uHdopmanue:

OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX MHPOpManuu (Hay4dHO-TIOMYJIApHas
JaUTepaTypa XUMHUYECKOIO COJEpXaHWs, CIPaBOYHBbIE IOCOOUs, PeCypChl
WuTepHera), aHanmu3upoBaTb HWHGPOPMALMIO pa3IUYHbIX BHAOB U  (PopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

bopMyTUpPOBATH 3aMPOCHl U MPUMEHSTH PA3JIMYHBIC METObI MIPU TMOUCKE U 0TOOpE
uHdopMaIuu, HEOOXOIUMOM MJisi BBITIOJIHEHUS] YUEOHBIX 3a]ad OIpPEeAeIEHHOTO
THUTIA;

npuoOpeTaTh  ONBIT  HMCIHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUHN U Pa3JIUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATEIILHO BBIOMPATh ONTHUMANBbHYIO (HOpMY TIpe/cTaBlieHUus WHGOpMAaIIH
(cxemsl, rpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JIPYTHE);

WCITIOJIb30BaTh HAYYHBINA SI3bIK B Kau€CTBE CPENICTBA MpH pabOTe C XUMHUYECKOUN
uH(popMaIuei: MPUMEHITh MEXIpPEeIMETHbIEe ((DU3NYECKNe W MaTEMaTHYECKUE)
3HAKU U CUMBOJIBI, (OpMYJIbl, a00pEeBUATYPHI, HOMEHKIIATYPY;

HCIIOJBb30BAThL 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KommyHnuxkamuenwie ynusepcaivnwle yueonvie 0elicmeus:



3aJ]aBaTh BOIIPOCHI IO CYLIECTBY OOCYXkJaeMOHl TeMbl B XOJ€ AUajiora W/Wiu
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCUTEJILHO BBIIOJHEHMS IIPEIJIOKEHHOH 3a/1a4H;

BBICTYNAaTh C TMPE3CHTAIMEH pPE3yJIbTaTOB TO3HABATEILHON JEATEIHHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMTOJTHEHUT
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PaOOTHI MO0 HUCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii y4eOHOro MpoeKTa, U (POPMyIHPOBATH BHIBOIBI
10 pe3yJbTaTaM TPOBEACHHBIX HCCIICIOBAHMNA TMYTEM COTJIACOBAHMS TIO3WIMHA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

Pezynamuenvie ynusepcanvnwle yueodnvie 0elucmeus:

CaMOCTOATENIbHO  IUIAHUPOBATh M OCYUIECTBJISTH CBOIO  I[MO3HABATEJIbHYIO
JEATEIIbHOCTh, OINpenensia €€ 1eNu M 3aJadd, KOHTPOJUPOBaTh U IO MEPE
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMblii  aJIrOpUTM JCUCTBUN TpHU
BBITIOJIHEHUU YYEOHBIX U HCCJIENIO0BATENbCKUX 3ajad, BbIOMpaTh Hambosee
G (EeKTUBHBIN CMOCO0 MX peHieHus ¢ Y4ETOM TMOJYyYEeHHUs HOBBIX 3HAHUM O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYHmICCTBIIATE CaMOKOHTPOJIb ACATCIBHOCTH Ha OCHOBC CaMOdHAJIW3a H
CaMOOLCHKHA

HPEAMETHBIE PE3YJIbTATDBI

[IpeameTHBIE pPE3yNbTaTHl OCBOCHHS MPOrpaMMbl MO XMMHUHU Ha YTIyOJIEHHOM
YPOBHE Ha YPOBHE CPEJTHETO 00111er0 00pa3oBaHUs BKIIOYAOT CIICIM(PUUISCKUE IS
y4eOHOro mpeaMera « XUMHUsh Hay4dHbIE 3HAHHS, YMEHUS U CIIOCOOBI JIEHCTBUI TI0
OCBOCHHIO, UHTEPIIPETALMN U MPE0OpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJYYCHUI0 HOBOTO 3HAHUA W TMPUMEHEHUIO 3HAHUW B Pa3IMYHBIX YYCOHBIX
CUTYyaIlUsX, a TAK)KE B PeabHbIX KU3HEHHBIX CUTYaIlUsX, CBSI3aHHBIX ¢ Xumue. B
nporpaMMme IO XUMUM TPEJAMETHBIE pPe3yJbTaThl MPEJACTABICHBI MO TOJaM
W3YyUYCHHUS.

11 KIIACC

[IpeameTHble pe3yibTaThl OCBOCHUSA Kypca «OOmas U HeOpraHuuecKass XUMUs»
OTPAKAIOT:

cOpPMHPOBAHHOCTh  MPEJCTABICHUN: O MaTEepUATIbHOM €IMHCTBE MM,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTU SIBICHHM TPHUPOABI, O MECT€ U 3HAYECHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJIh B OOECHEUYEHUH YCTONYHMBOTO



pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOW, DHEPreTUUYECKONW M MUIIEBOM
0€30MacHOCTH, B Pa3BUTUU MEJUIIHUHBI, CO3JJaHUM HOBBIX MaTEpPHaIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECICUCHHM PAlMOHAIBHOIO MPUPOAOIOIL30BaHUs, B
GbOpMHpPOBaHUN MHPOBO33PEHHS W OOIMIeH KyJbTyphl YEJIOBEKa, a TaKKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIECHHSI K CBOEMY 3IO0pPOBBIO M MPHUPOIHOU

cpene;

BJIAJICHUE CUCTEMON XUMHUYECKUX 3HAHUI, KOTOPasi BKIIFOYAET: OCHOBOIIOJArarolne
MOHATUSI — XUMHUYECKHH D3JIEMEHT, aToM, SAPO aToMa, HM30TOMbI, AJIEKTPOHHAs
o0ojoyka aroma, s-, P-, d-aTOMHbIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTane, WOH, MOJIEKYyJa,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMAYECKAsI CBS3b
(KOBaJIeHTHas, MOHHAS, METAIUTMYECKAas, BOJOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
XAMUYECKast peakuus, pacTBop, 3JIEKTPOJIUTHI, HEDJICKTPOJIUTHI,
ANEKTPOJUTUYECKAsT  JUCCOLMAIMA, CTENEHb  JAUCCOLUUAIMU, BOJAOPOIHBIN
MoKa3aTelib, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOM OA(PPEKT XUMUYECKON
peaKLUMu, CKOPOCTh XHUMHUYECKOM pPEAKLUU, XMMHYECKOE PABHOBECUE; TECOPUU U
3aKOHBI (TEOPHS DIEKTPOJIUTUYECKON NHUCCOIMAIMK, nepuoandeckuii 3akon [.W.
MenpaeneeBa, 3aKOH COXpPAaHEHUS MAacChl BEIIECTB, 3aKOH COXPAaHECHUS U
MPEBPANIEHUS] SHEPTUM MPU XUMUUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTAaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XAMHH, MUPOBO33PECHUECKHUE 3HAHUS, JIE)KAIME B OCHOBE MOHUMAHUS IPUYUHHOCTH
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEILIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJIEKYJISIPHOM YpPOBHSIX;
MPEACTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKUHi, TEPMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX HMX NPOTEKaHUS, O XMMHYECKOM PABHOBECHH,
pacTBOpax M JUCHEPCHBIX CHCTeMax; (PaKTOJIOTUUECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJY4YECHUN U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY W MPAKTUUYECKON EATEIHLHOCTH YEJIOBEKa, OOIMX HAayYHBIX
MIPUHIUIIAX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHMI: BBISABIATh XapaKTepHbIE MpPU3HAKUA TOHSTHUH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATUA IPHU
ONMCAaHWN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUI;

cOpPMHPOBAHHOCTh YMEHHSI HCIOIb30BATh XMMHYECKYI0 CHMBOJIUKY JUIS
coctaBieHuss (GoOpMysl BEHIECTB M  YpPaBHEHUH  XHMMHUYECKHUX  pEaKLUH,
cuctematuieckyto HoMmeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
BELIECTB;



C()OPMUPOBAHHOCTh YMEHHUS OIPENEATh BaJEHTHOCTb U CTENEHb OKUCICHMS
XUMHUYECKUX 3JIEMEHTOB B COEJAMHEHMSX, BUJI XMMUYECKON CBS3M (KOBAJIECHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pEmETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHHSI OOBSICHATH 3aBHCHUMOCTH CBOWCTB BEIIECTB OT BHJA
XUMHUYECKON CBA3M M THINA KPUCTAIMYECKOW PEIIETKH, OOMEHHBIA U JOHOPHO-
aKLENITOPHBIA MEXaHU3MbI 00Pa30BaHMS KOBAJIEHTHOU CBSI3U;

c(hOpMHPOBAHHOCTh YMEHUM: KJIACCH(DUIIMPOBATH: HEOPTAaHUIECKUE BEIIECTBA 10
UX COCTaBY, XMMUYECKHE PEAKIIMU MO Pa3IUYHBIM MpU3HAKaM (YUCITYy U COCTaBY
pearupyromux BelIeCTB, TEIUIOBOMY 3¢ (dEKTy peakiui, U3MEHEHHUIO CTeleHen
OKHUCJICHHSI JJIEMEHTOB, OOpaTHUMOCTH, YYACTHIO KaTalud3aTopa W Jpyrue);
CaMOCTOATENILHO BBIOMpATh OCHOBAaHUA W KPUTEPUHM Uil  KJIacCU(pUKAIMU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUL;

c(hOpMHPOBAHHOCTh YMEHUSI PacCKphIBaTh CMBICH Iepuoanydeckoro 3akona [I. U.
MeHnjieneeBa U 1€MOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYIO, OOBICHUTEIBHYIO U
MPOTHOCTHYECKYIO QYHKIINU;

c(hOpMHPOBAHHOCTh YMEHUH: XapaKTEPU30BaTh JICKTPOHHOE CTPOCHHE aTOMOB H
MOHOB XUMHUYECKHUX 3JIEMEHTOB NEPBOrO—4YETBEPTOro nepuonoB lleproandeckoit
cucrembl J[.MI. MenzaeneeBa, HUCHONb3Yysd TMOHITUSA «IHEPIr€THUUYECKUE YPOBHUY,
«IHEPreTUYECKHe TOIYPOBHM», «S-, P-, O-aTOMHBIE OpOHWTAIM», «OCHOBHOE H
BO30YXIEHHOE PHEPreTUUYECKUE COCTOSHUS aTOMa»; OOBACHITh 3aKOHOMEPHOCTH
VM3MEHEHUsI CBOMCTB XMMHMYECKUX JJIEMEHTOB M MX COCIWHEHUU M0 MEPUOAAM U
rpynnaMm [lepuonnueckoit cucremsl . V. Menneneesa, BaJleHTHbIE BO3MOXKXHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUSI X AJIEKTPOHHBIX 000JIOUEK;

c(hOpMHPOBAHHOCTh YMEHUM: XapaKTePU30BaTh (OMUCHIBATH) OOIINE XUMHUUYECKHE
CBOMCTBA BEILIECTB PA3JIUYHBIX KJIACCOB, NOATBEPKIATh CYILIECTBOBAHUE
FEHETUYECKOW CBSI3M ME¥KJIY HEOPraHMYECKHMHM BEIIECTBAMU C IOMOIIBIO
YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

chOPMHPOBAHHOCTh  yYMEHHUS  PaCKpbIBaTb  CYIIHOCTD: OKHCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX peakIui; peakiuii MOHHOro OOMeHa MYyTEM COCTaBJICHUSI WX TMOJHBIX W
COKPAIlIEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKLMWA  TUAPOJN3d;  PEaKLIHMU
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpE TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



c(hOpPMHPOBAHHOCTh YMEHUS O0BSICHATH 3aKOHOMEPHOCTH MPOTEKAHHS XUMHUYIECKUX
peaknuii ¢ y4€TOM WX DJHEPIeTHYCCKUX XapaKTEPHUCTHK, XapaKTep H3MEHEHUS
CKOPOCTH XUMHUYECKON PEaKIIMU B 3aBUCUMOCTH OT Pa3JIMYHBIX (PaKTOPOB, a TAKKE
XapakTep CMEIIEHUS XHUMHYECKOTO PpABHOBECHsI II07] BIIMSHUEM BHEITHHX
BozaeiicTBuil (mpunuun Jle [llatense);

C(I)OpMI/IpOBaHHOCTB YMCHH XapaKTCPpU30BaTb XUMHUYCCKUC PCAKIINH, JICKAIIHNC B
OCHOBC IMPOMBIIIJICHHOT'O ITOJIYYCHHA CepHOﬁ KHCJIOTBI, aMMHaKa, 06HII/IG HAaY4YHBIC
IMPUHOUIIBI XUMHUYCCKHUX IMPOU3BOACTB, HGJIGCOO6p&3HOCTL IMPUMCHCHUA
HCOPTraHUYCCKHUX BCUICCTB B IIPOMBININIICHHOCTH U B 6LITy C TOYKH 3PCHUA
COOTHOHICHUA PHUCK-IIOJIb34a,

Cc(OpMUPOBAHHOCTH BIJIAJICHUSI CUCTEMOW 3HAHUM O METO/JaX HAyYHOrO MO3HAHMS
SBJICHUN TpUPOJbI — HAONIOJCHHWE, U3MEpPEHHUE, MOCIUPOBAHUE, SKCIIEPUMEHT
(peanpHBII M MBICIEHHBIN), UCHOJIb3YEMbIX B ECTECTBEHHBIX HAayKax, YMEHHS
IIPUMEHSTDH 3TH 3HAHUSA IPU SKCIIEPUMEHTAIIBHOM HCCIIEIOBAHUM BELIECTB U JJIA
OOBSCHEHHUS XUMUYECKUX SIBJICHHUI, UMEIOIINX MECTO B MPUPOJE, MPAKTUUECKOU
JEATEIIbHOCTH YEJIOBEKA U B IIOBCETHEBHOM KU3HY;

C(l)OpMI/IpOBaHHOCTB YMCHHS BbBIABJIAATH B3aHMMOCBA3b XHWUMHWUYCCKUX 3HAHUU C
MNOHATHAMU W NPCACTABIICHUAMHN APYIrUX CCTCCTBCHHO-HAYYHBIX IMPCIAMCTOB IJIA
0o0J1ee OCO3HAHHOTO TOHUMAaHHUS MaTCpUAJIBHOI0 €AMHCTBA MHUPA,

c(hOpPMHPOBAHHOCTh YMEHHS TPOBOIUTH PACUETHI: C HMCIOJIH30BAHMEM TOHSITHHA
«MaccoBasi JIOJIA BEIIECTBA B PAcTBOPE» M «MOJISIPHAs] KOHIEHTPALMS»; MAaCChI
BEI[ECTBA WM O00BbEMA raza MO W3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WIIU
00BEMY OJIHOTO W3 YYaCTBYIOIIUX B PEAKIMH BEIIECTB; TeIaoBoro 3d¢dexTa
peakiuu; 3HAYCHUS BOJOPOJHOTO TIOKA3aTelsi PacTBOPOB KHUCIOT M IIENOYEH ¢
W3BECTHOM CTEIMEHbIO JUCCOIMAIlMU;, Macchl (00bEéMa, KOJMYECTBa BEIIECTBA)
MPOIYKTa PEAKIMU, €CIM OJHO W3 MCXOJHBIX BEIISCTB JIAaHO B BHUJC pacTBoOpa C
OTpeIeIEHHOW MacCOBOM JI0JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT mpuMecH ); JOTU BBIXO/a MPOAYKTa PEaKInK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(OpPMHPOBAHHOCTh YMEHHI: CaMOCTOSATEIBHO IUIAHUPOBaTh M TMPOBOAMTH
XUMUYECKUA  JKCIEPUMEHT  (MpOBEACHUE  peakuuidi WOHHOro  oOMeHa,
IIOATBEPKACHUE KAYECTBEHHOI'0 COCTaBa HEOPraHUYECKUX BEILECTB, ONPEACICHUE
Cpeabl pacTBOPOB BELIECTB C IIOMOIIBIO WHIAUKATOPOB, HW3Yy4YCHUE BIIUSIHUA
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XMUMHYECKOM  pEaKkIuH, pelieHHe
DKCIIEPUMEHTAJbHBIX 3aa4 1o Temam «Mertawtey u  «Hemerams») ¢
COOJIIOIEHHEM IIPAaBUJI O€30MacCHOr0 OOpallleHusl ¢ BELIECTBAMU U J1a00paTOPHBIM



o0opyoBaHuEM, POPMYIMPOBATH 1EJb UCCIAEAOBAHUS, MPEACTABIATH B pa3JIMYHOM
dbopMe pe3yNbTaThl  OKCIEPUMEHTA, AaHAIM3UPOBaTh W  OLECHHUBATh WX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHU: COOMIOAaTh TPABWIA TOJH30BAHUS XUMHUYCCKOM
mocyJIol U j1abopaTopHbIM OO0OpyAOBaHMEM, OOpAIIeHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY W TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cpeabl U JOCTHUXKEHHsS €€ YCTOMYMBOIO pa3BHUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JIEUCTBUSI HA YKUBBIE OPTAHU3MbI ONMPEACIEHHBIX HEOPTAHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1IJIK;

c(hOPMHUPOBAHHOCTh ~ YMEHHMM:  OCYIICCTBIATH  II€JICHANPABICHHBI  MOUCK
XUMHUYECKON nH(POpMaINK B pa3IMUHbIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaLIHIO, TIepepadaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1auei.



COILEPKXAHUE OBYYEHUASA

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sAep. XUMUYECKUid aneMeHT. M3otonel. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPTETUICCKHIE YPOBHU U
noaypoBHHU. AToMHbIe opouTanu. Kiaccuukanus XuMHUYECKUX JIEMEHTOB (S-,
p-, d-, f-amementsi). PacnpeneneHue 37€KTPOHOB MO aTOMHBIM OPOUTAJISIM.
OJIEKTPOHHBIE KOH(PUTYpallMd aTOMOB 3JIEMEHTOB MEPBOr0O—4ETBEPTOTO
MEepUoOJOB B OCHOBHOM M  BO30YXXIEHHOM COCTOSIHUH, DJICKTPOHHBIC
KOH(UTYpaLX MOHOB. DIEKTPOOTPULIATEIIHHOCTD.

Ilepuomnueckuit 3akoH u llepuoamyeckas cucreMa XUMHUYECKUX
snemeHtoB  J[.M. MenneneeBa. CBsI3p  NEPUOJUYECKOTO  3aKOHA H
Ileproguyeckol CHCTEMBI XHUMHYECKHX JJIEMEHTOB C COBPEMEHHOM TEOpHEU
CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTH M3MEHECHHUS CBOMCTB XHUMHYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMM IMPOCTHIX U CIOKHBIX BEIIECTB IO TPYIIaM U
nepuojiaM. 3HaueHue nepuoandeckoro 3akona JI.1. Menaeneena.

XuMHueckas CBS3b. BHIbl XMMHWYECKOM CBS3M: KOBaJICHTHAs, HMOHHas,
MeTajinyeckas. MexaHu3mbl 00pa30BaHUsl KOBAJICHTHOM CBSI3W: OOMEHHBIN U
JOHOPHO-AKIENTOPHBIA. DHEPTUS U JJIMHA CBSI3U. [ [0JIpHOCTH, HATPABIEHHOCTH
Y HaCBHIIIAEMOCTh KOBAJCHTHOW CBsi3U. KpatHbie cBa3u. BomopomHast CBs3b.
MeXMONEKYJISIPHBIE B3aUMOIEVCTBHUSL.

BaneHTHOCTh M BaJICHTHBIE BO3MOXHOCTH aTOMOB. CBsI3b AJIEKTPOHHOMN
CTPYKTYpbl MOJIEKYJI C HMX TEOMETPUYECKUM CTpOoeHHEeM (Ha mpumepe
COEMHEHU PJIEMEHTOB BTOPOTO MEPHUO/IA).

[IpencraBienne O KOMIUIEKCHBIX COeAMHEHUsAX. COCTaB KOMILIEKCHOTO
HMOHA:  KOMIUIEKcooOpazoBarenlb,  JIMTAHIbl.  3HAYEHUE  KOMIUIEKCHBIX
coenuHeHuu. [loHATHE O KOOPAMHAIMOHHON XUMUH.

BemectBa MOJEKYJISIPHOTO M HEMOJEKYJSPHOTO CTpO€HUsl. Turbl
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[TonsTtue o qucnepcHeix cucteMax. Mcruanabie pactBopsl. [Ipencrasienue
0 KOJUIOMAHBIX pacTBopax. CrocoObl BBIPAKEHUSI KOHIIEHTPAIIUU PACTBOPOB:
MaccoBasl JI0JIs1 BEIIECTBA B PACTBOPE, MOJIApHAsi KOHIeHTpauus. HaceieHHbie
Y HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucrammoruaparsl.

Knaccudukanus ©  HOMEHKJIATypa  HEOPTaHUYECKHUX  BEIICCTB.
TpuBHanpHbIC HA3BaHUS OTICIBHBIX IPEACTABUTEIICH HEOPTAHUYECKUX BELIECTB.



Knaccudukanuys XuMI4eCKIX peakiuii B HEOPraHU4eCKOW U OpraHu4eCcKon
XUMHUHU. 3aKOH COXPAHEHHUSI MACCHI BEIIIECTB; 3aKOH COXPAHEHUS U MPEBPAILICHUS
SHEPrUd MpPU XUMHUECKUX peakiusx. TeruoBbie S(PPEeKThl XUMUYECKUX
peakuuii. TepMOXUMUYECKHE YPABHEHUSI.

CKOpOCTh XMMUYECKOM PEaKInu, €€ 3aBUCUMOCTD OT Pa3IMIHBIX ()aKTOPOB.
['omoreHHsIe 1 reTeporeHHsle peakuu. Karanns u katanu3aTtopsl.

OOpatumble U HeoOpaTHUMbIE peaKIUU. XHUMHYECKOE pPaBHOBECHE.
Koncranta xumuyeckoro paBHoBecHs. DAaKTOpPHI, BIMAIOLIIME Ha IOJOKECHHE
XUMHYECKOTO PABHOBECHS: TEMIIEpATypa, JABICHUE U KOHIIEHTPALlMU BEILIECTB,
y4yacTByrommx B peakuud. [Ipuanun Jle [latense.

OnekTpoiutuueckas auccouuanus. CUIIbHbIE U CJIa0ble 3JICKTPOJIUTHI.
Crenenp gucconuannu. Cpeaa BOAHBIX PAaCTBOPOB: KHUCIIOTHAs, HEUTpaJibHAs,
mienoyHasi. Bomopoausiii mokazatens (PH) pactBopa. ['maponus coneit. Peakiuu
MOHHOI0 OOMEHa.

OKHUCANTENPHO-BOCCTAHOBUTENbHBIE  peakuuu. C(CTeneHb  OKHCIICHHS.
OkucnaurTenp M BOCCTaHOBHUTENDb. [Iporecchl OKHCIEHHS M BOCCTAHOBIICHHS.
Baxneiiive OKUCIUTENN W BOCCTAHOBHUTENU. METON 3JEKTPOHHOro OajaHca.
DJIEKTPOJIN3 pACTBOPOB U PACIIIABOB BEILIECTB.

DKCNEPUMEHTAIbHBIE METOJbl M3YYEHHUS] BEIIECTB W MX IPEBPAIICHUN:
pPa3JIOKEHHE MEPOKCHAA BOAOPOAA B IPUCYTCTBHM KaTalA3aTOpPa, MOJEIU
KPUCTAJUIMYECKUX  PEHIETOK, TMPOBEICHUE peaKkIui HOHHOTO OOMEHa,
ONPEAEIICHUE CPEABl PACTBOPOB C ITOMOIIBI0 UHAUKATOPOB, U3YUYCHUE BIIASIHUSA
pa3NUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaAKIMH U TOJIOKEHUE
XUMHUYECKOTO PABHOBECHSI.

Heoprannyeckasi xummusi.

[Tomoxenne HemerauioB B llepuoguueckod CHCTEME XHMHUYECKUX
sanemenToB JI.M1. MenzeneeBa u 0COOEHHOCTH CTPOEHUS UX aTOMOB. Du3nvecKue
CBOMCTBa HEMETAJJIOB. AJUTOTPONUSI HEMETAJJIOB (Ha MPUMEpPE KUCIOPOAA, CEPHI,
docdopa u yriaepona).

Bonopoa. Ilonyuenue, ¢pusndeckre U XUMMUYECKUE CBOMCTBA: peaklUM C
METAJJIaMHM W HEMETaJUlaMH, BOCCTAaHOBUTEIbHbIE CBOMCTBA. [ MApHUIIBL.
TOMINBHBIE ATIEMEHTHI.

I"anorensl. Haxoxnenue B mpupojie, CrocoObl moxyueHust, Pu3ndeckue u
XUMHUYECKUE CBOMCTBA. ["amoreHoBOIOPOIBI. Baxueiimme
KHCIIOPOJICO/IEpKAIIME  COeNMHEHHMs]  raynoreHoB.  JlabopaTopHbie U
MIPOMBITIUICHHBIE CITOCOOBI MOMyUYeHUS rajoreHoB. [[puMeHeHne raJoreHoB U ux
COCIMHEHU.



Kucnopon, o3on. JIaboparopHbie 1 TPOMBIIIJIEHHBIE CTIOCOOBI MOTyYEHHUs
kuciopoga. Pu3ndeckue 1 XMMUYECKUE CBOMCTBA U IPUMEHEHUE KUCIOpOAa U
030Ha. OKCUIBI ¥ IEPOKCUIBI.

Cepa. HaxoxnaeHue B mpupojie, CHOCOObl MOTydYeHHUs, (puanyeckue u
xumudeckne cBoictBa. CepoBomopon, cyimbdumbl. Oxcupn cepoi(1V), oxcun
cepri(VI). Cepuucras u cepHas KHUCIOTHI U UX coidu. OCOOEHHOCTH CBOMCTB
CepHOM KUCIOTHL. [IpuMeHenne ceprl U €€ COCTMHEHUM.

A3zor. HaxoxneHue B mpupone, CIOCOObI TOJy4eHHs, (PU3NUECKHE U
XUMHYECKUE CBOMCTBA. AMMUAK, HUTpUAbL. OKCUABI a30Ta. A30TUCTAsl U a30THAS
KHCJIOTBI U UX coJid. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHL. lIprmeHeHue
a30Ta U €ro COeIMHEHUN. A30THBIE YI0OpEHUSI.

®ochop. Haxoxnenue B mpupoje, cnocoObl MoydeHus, Gu3nueckue u
xumudeckue cBorctBa. Pochuanl u dochun. Okcunsl docdopa, dochopHas
kuciotra u e€ comu. [lpumenenue docdopa u ero coenunenuit. ochopHbie
ynoOpeHus.

Yraepona, HaxoxkaeHUE B TpUpoje. AJUIOTPONHBIE MOAUGDUKAIIUU.
dusnyeckue M XUMHYECKHE CBOWCTBAa IPOCTHIX BEIIECTB, 00pa30BaHHBIX
yraepogom. Oxcup yrieponaa(ll), okcun yrinepona(lV), yronpHas kuciora u e€
coJii. AKTUBUPOBAHHBIN YroJiib, aacopouus. Oymiepensl, rpadeH, yraepoaHbie
HaHOTPYOKU. [IpuMeHeHne npoCcThIX BEIIECTB, 00pa30BaHHBIX YIIIEPOAOM, U Er0
COCIMHEHU.

Kpemunii. Haxoxaenne B mpupoje, CrocoObl MOayueHus, Pu3nyeckue u
xumudeckue cBorctBa. Okcua kpemaus(1V), kpemHUEeBass KUCIOTa, CHUIIUKATHI.
[IpumeHenue kpemHUsT U €ro coeauHeHur. CTEKJIOo, €ro MOJIy4YCHHE, BHUIbI
CTEKJIA.

[Tomoxenne wMertamuioB B llepuonnuecko cucremMe XHUMHUYECKHX
a51eMeHTOB. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000I0YEK aTOMOB METAJLIOB.
O6mume ¢dusmyeckue cBoiicTBa MeTawioB. [IpuMeHeHHe MeETaioB B OBITY U
TexHuke. CIUIaBbl METAIIJIOB.

DJIEKTPOXUMHUYECKUNM psii HampsbkeHUd wmeTtawioB. OOmme crnocoObl
MOJTYYCHHUS METaJJIOB: TUAPOMETAILTY PTHsl, MUPOMETAILTYPIUs,
anektpometautyprus. Ilonstue o xoppo3un MeramioB. CrocoObl 3alUTHI OT
KOPPO3HUHU.

O6mas xapakrepuctuka metamioB |A-rpynnel [leproguyeckoil cucteMsl
XUMUYECKUX OJJIeMEeHTOB. HaTpwii u kanmuii: moiydeHue, (QuU3NUecKue u
XUMHUYECKUE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCIUHEHUM.

O6mras xapakrepuctuka metaioB [|A-rpynmsr [lepuogundeckoit cucteMsr
XUMUYECKUX BJIEMEHTOB. Marnuil M KaiblUi: MoJydyeHue, (pu3nyeckue u



XUMHYECKUE CBOWCTBA, NMPUMEHEHHUE IPOCTHIX BEIIECTB M MX COCIWHEHUM.
JXécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AmoMHHMI: TIONydeHHe, (U3MYEeCKHUe U XUMHUYECKHE CBOWCTBA,
IPUMEHEHUE MPOCTOrO BEIIECTBA U €ro COeAMHEHU. AM(OTEpHbIE CBOMCTBA
OKCHJIa ¥ TUAPOKCUA ATIOMUHUS, THAPOKCOKOMILIIEKCHI AIFOMUHUS.

OOmast xapakTepucTHKa MeTauioB 1No0ouHbIX mnoarpynn (b-rpymm)
[Teproauyeckoi CUCTEMbI XUMHUYECKHUX AJIEMEHTOB.

Pu3NYeCKre U XUMUYECKUE CBOMCTBA XpOMa U €ro coeAuHeHnn. OKCUIbI 1
rugapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI1). Xpomarsl u 1uxpomaTsl, UX
OKHCIINTENIbHBIE CBOWCTBA. [lonydeHne u npuMeHeHne Xxpoma.

OuU3NUECKUEe W XUMHYECKHE CBOMCTBA MapraHla U €ro COCIUHEHHI.
Baxneitmme coenunenus wmapranua(ll), wmapranna(lV), wmapranma(V1) u
mapranna(VIl). [lepmanranat kanusi, €ro OKUCIUTEIbHbIE CBONCTBA.

Pu3nYeCKne U XMMUYECKHE CBOMCTBA XKEJE3a U €ro coenHeHUN. OKCUabL,
ruapokcunl U conu xenesa(ll) uxeneza(lll). [Tonydyenue u npuMmeHeHue xenes3a
Y €0 CIUIABOB.

dusnyecKkne 1 XUMUYECKUE CBOMCTBA MeIU U €€ coequHeHui. [lomyyenune
U IIPUMEHEHUE MEIU U €€ COCAUHEHNN.

[uuk: nosnydyeHue, pU3NUECKHUE U XMMHUYECKUE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHUJA M THUAPOKCHUIA I[MHKA, THAPOKCOKOMIUIEKCHI IMHKA.
[IprumeHeHne HMHKA U €r0 COCIMHEHUM.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BELIECTB M HX MPEBPAILLICHHI:
U3ydeHre oOpaslloB HEMETAIOB, TOpeHHE cephl, Gocdopa, xene3a, MarHus B
KUCJIOPOJAE, U3YYEHUE KOJUIEKIMH «MeTamibl M CIUIaBbl», B3aUMOACHCTBHE
HIEJIOYHBIX W LIEJIOYHO3EMENBHBIX METAJUIOB C  BOAOW  (BO3MOKHO
UCIIOJIb30BaHUE BHUACOMATEPUATIOB), B3aUMOJCICTBHE IIMHKA M Kejle3a C
pacTBOpaMH KHCJIOT M LIEJI0YEH, KAUECTBEHHbIC PEAKUMU HA HEOPraHUYECKHUE
AHWOHBI, KATUOH BOJOPOJA U KATHOHBI METAJUIOB, B3AMMOIEVCTBHE THIPOKCHIOB
QTIOMUHUS M [HMHKA C pAacTBOPAMM KHCIOT U IIEJIOYEH, pEIICHHE
AKCIEPUMEHTAIIBHBIX 3a/a4 1o TeMam «l'amorensn», «Cepa u €€ CoOeIMHEHUSY,
«A30T U ¢ochop M uX coenMHEHHs», «MeTauipl TJIaBHBIX TOJATPYIID»,
«MeTtabl MOOOYHBIX TTOATPYTII.

XUMUA U KU3Hb.

Ponp xumum B oOecriedeHMM YCTOWYMBOIO pa3BUTHUS YEIOBEYECTBA.
[TonaTre © Hay4yHBIX METOJAaX TO3HAHMS M METOJIOJOTUH HAYYHOTO
rccnenoBanus. HayuHbie npuHIMIIBI OpraHru3alui XUMUYECKOTO ITPOU3BOICTBA.
[TpompiniieHHBIE CTIOCOOBI TMOMYYCHUS BaXXHEHIIMX BEIIECTB (HA MpUMeEpe
IPOU3BOJICTBA aMMHUAaKa, CEPHOM KHUCIOTHI, MeTaHojia). I[IpombllieHHbIe
COCOOBI MOJYYEHUsT METaUIOB W CIUIABOB. XHUMHUYECKOE 3arps3HEHue



OKpYXKaloImel Cpelbl W ero mocieactBus. Poias xumMunm B 0OOECTICUCHHH
AHEPreTUYECKON 0€30MacHOCTH.

Xumusi U 300pOBbE UeloOBeKa. JlekapcTBeHHble cpencTBa. lIpaBuia
UCIIOIb30BaHUsl JICKAPCTBEHHBIX IMpenaparoB. Ponb XuMHUM B pa3BUTHH
MEIULIHBI.

XuMus MUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE J00aBKU. Poiib XumMuu B
oOecrieuyeHnu MUIIeBOM 0€30MMacHOCTH.

Kocmernueckne u mapdromepHsie cpenctBa. beitoBass xumus. [lpaBuna
0€30macHOr0 MCHOJb30BAHMS MPENapaToB OBITOBOM XWMHUM B MOBCEIHEBHOU
KU3ZHU.

XUMUS B CTPOUTENBCTBE: BaXKHEHIIINE CTPOUTEIbHBIE MaTepHaibl (IIEMEHT,
OCTOH).

XuMHUs B CEIIbCKOM X03siiicTBe. OpraHu4ecKkue U MUHEPAJIbHbBIE YA0OpEHHUS.

CoBpeMeHHbIE KOHCTPYKIITMOHHBIE MaTEpUaIbl, KPACKH, CTEKIIO, KEpAMHUKA.
Marepunainsl a1 35eKTpoHUKU. HaHoTexXHONMOTMA.

Pacuérnblie 3anaumn.

Pacuérsl: Maccel BemecTBa Ui 00bEMa ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce MM 00BbEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKI[MU BEIIECTB,
Macchl (00BbEMa, KOJMYECTBa BEIIECTBA) MPOIYKTOB PEAKIMU, €CJIM OJHO W3
BEIIIECTB MUMEET MPUMECH, Macchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOAYKTA
peakuuu, eclii OJHO W3 BEIIECTB JAHO B BHJIE PACTBOpA C ONPEACIEHHOMN
MAacCOBOM JIOJIEd PACTBOPEHHOIO BENIECTBA, MACCOBOW JOJHM W MOJISIPHOM
KOHIICHTPAIIMM BEIIECTBA B PAacTBOPE, JOJIM BBIXOJla MPOAYKTAa PEAKIUU OT
TEOPETUYECKHU BO3MOMKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanmss MeXNpeaMETHBIX CBA3€H TMpU  HM3YYCHHH OOmed u
HEOpraHndeckor Xxumuu B 11 Kitacce ocymiecTBIsieTCs YepPE3 UCIIOIb30BAHUE KAK
OOIIIUX €CTECTBEHHO-HAYYHBIX TOHSATUMN, TaK ¥ IOHSATUM, TPUHATHIX B OTJEIbHbIX
MpeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TIOHSITUS: SIBJIEHUWE, HAy4YHBIM (QakT,
TUI0TE3a, TEOPHsl, 3aKOH, aHalu3, CUHTE3, KiIacCHU(UKAIUs, MePUOIUIHOCTD,
Ha0II0ICHNE, U3MEPEHHE, SKCTIEPUMEHT, MOJICIIb, MOACIIUPOBAHUE.

®dusuka: Marepus, MHUKPOMHUP, MaKpPOMHp, aTOM, OJJIEKTPOH, IPOTOH,
HEUTPOH, HOH, H30TOIbI, PAJAUOAKTUBHOCTh, MOJIEKYJa, HIHEPreTUUECKUI
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEIECTBA, UCATbHBIN
ra3, GU3NYeCcKue BEJIMYUHBI, CIMHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kieTka, opraHusM, 3KOCHUCTeMa, Owmocdepa, MeTabOIH3M,
MaKpoO- U MHKPOIJIEMEHTHI, OCJIKU, KUPBI, YIIEBObI, HYKJIEUHOBBIC KHUCIIOTHI,
(dbepMeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTHUU B IKOCUCTEMAX.



['eorpadusi: MuHEpanbl, TOPHBIE TOPOJbI, TOJE3HBIE WCKOMAEMEIE,
TOILIMBO, PECYPCHL.

TexHonorus: XUMHUYECKas IIPOMBILIJIEHHOCTb, METaJLLyprus,
CTPOUTEIIBHBIE MAaTEPUAJIBI, CEJIBCKOXO3SIMCTBEHHOE IPOU3BOACTBO, IHUIIEBAS
MPOMBINICHHOCTh, (papMalleBTUYECKAs] MPOMBIIIJIEHHOCTh, IMPOU3BOJICTBO
KOCMETHYECKUX MPENapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHaIOB
3JIEKTPOHHAs! IPOMBILUIEHHOCTh, HAHOTEXHOJIOTH.



TEMATHYECKOE IINTAHUPOBAHUE
no xumuH B 11 kitacce, B TOM 4ncie ¢ yueToM pabodel mporpaMMbl BOCIIUTAHUS
C YKa3aHUEM KOJINYECTBA 4YaCOB, OTBOJAMMBIX HA0CBOCHUE KAXKI0M TEMBI

Ne | Tema KomnuectBo | KonndectBo KonnuectBo
11/T1 JacoB KOHTPOJIBHBIX | IPAKTUICCKUX
pabor pabor
1 TeopeTudeckue OCHOBHI | 59 Bxoanoit 3
XHUMHH. KOHTPOJIb
2
2 | Heopranmueckas 96 2 6
XAMUS.
3 | XuMHS U )KU3Hb. 15 Htoroserit
KOHTPOJIb
Hroro 170 4 9




