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MHNOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma 1mo XMMHHU Ha YPOBHE CpEIHEro oOuiero oOpa3zoBaHUs
pazpaboTtana Ha ocHoBe DeaepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoit deneparun», TpeOoBaHUN K pe3ylibTaTaM OCBOCHHUS
benepanbHOR o0Opa3oBaTenbHO POrpaMMBbl CpEIIHEro o01u1ero
obpazoBanusi(®OIT COO), mpencraieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpaszoBatenbHoM crtanaapre COO, c¢ yuérom Konmenuuu mnpenoaaBaHus
yueOHoro mnpeaMera «XuMmus» B 00pazoBaTeNnbHbIX opraHuzanusx Poccuiickoit
@denepanvy, peamu3yIOIIMX OCHOBHBIE 00pa3oBaTelbHbIE MPOrPaMMBbI, H
OCHOBHBIX TOJIOKeHHM «CTpaterud pas3BuTHs Bocnutanus B Poccuiickoii
®denepanuu Ha nepuon xo 2025 roma» (Pacmopsukenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHUS Ha ypOBHE YriayOJEHHOTO HM3YyYEHHs] 3aHUMAET BaXXHOE MECTO B
CHUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus ydammxcs 10-11 «kiaccos.
WN3yuyenue mpeamera, peanuzyeMoe B ycHnoBuUsAX JuddepeHurupoBaHHOTO,
npodusibHOro oOydeHHs, MPU3BAaHO oOecneuynuTh O0O0IIe00pa30BaTEIbHYI0 H
OOLIEKYJIbTYPHYIO MOATOTOBKY BBITYCKHUKOB IIKOJIbI, HEOOXOAUMYIO MJif
aJanTaiuy UX K OBICTPO MEHSIOLIUMCS YCIOBHUSM JKU3HU B COIIMYME, a TaKxKe s
MPOJOJKEHUs OOY4YEeHHsS] B OpraHu3alusx MNpopecCHOHATbHOr0o o0pa3oBaHMs, B
KOTOPBIX XUMHUS ABJIAETCA OJHOU U3 MPUOPUTETHBIX TUCHHUTLINH.

B nporpaMMe mno XuMHUM Ha3zHadeHUE TMpeaMeTa «XUMUS» MOJIydaeT
noApOOHYI0  MHTEpPIpETalui0 B  COOTBETCTBUM C  OCHOBOIOJIATalOIIUMHU
nonoxkeausimu ®I'OC COO o B3auMOOOYCIIOBIIGHHOCTU II€JICH, COACpKaHMS,
pe3yNbTaToB O0yuYeHUss M TpeOOBaHUM K YPOBHIO IMOATOTOBKU BBITYCKHHUKOB.
CBHUIETETHECTBOM TOMY SBIISIOTCS CIEAYIOUIME BBIMOJHAEMbIE MPOrpaMMON IO
XUMUU (PYHKIIUHU

MH(OPMAIIMOHHO-METO/IMYECKAsl, pealln3als KOTOpod obecrneynBaer
MOJIyYeHHE TNPEJICTABICHUsI O LEJsAX, COJAepX aHUH, oOIIed crpaTeruu
0oOy4eHHUs, BOCIIUTAHUS U Pa3BUTHs 00Yy4arOMIMXCA CPECTBAMU MPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;
OpraHu3alMOHHO-TIIIAHUPYIOIIAs, KOTOpas npeaycMaTpuBaeT
OTpeJieJIeHne. TMPUHLHUIIOB CTPYKTYPUPOBAHUS W TOCIEAO0BATEIbHOCTH
M3y4YeHHUs y4eOHOro marepuaina, KOJUYECTBEHHBIX M KAaueCTBEHHBIX €ro
XapaKTepUCTUK; MOJAXO0J0B K (OPMUPOBAHUIO COAEPKATEIHHOU OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTEeNbHBIX JOCTHXKEHUN O0O0y4aroluxcsi B
paMKax HUTOTOBOM aTTecTallid B (QopMe €IWHOTO TOCYAapCTBEHHOIO
HK3aMeHa M0 XUMUH.

[Iporpamma A yriayOiaEHHOTO U3YYESHHS] XUMUH



yCTaHABJIMBACT WHBAPUAHTHOE MPEIMETHOE COJAepk aHue, 00s3aTeIbHOe
JUIE W3Y4YeHHs B paMKax OTHIENbHbIX mpoduiei, mnpeaycMaTpuBaer
pacnpenieieHUe M CTPYKTypUpOBaHUE €ro IO KiaccaMm, OCHOBHBIM
coJiep KaTeNIbHbIM JIMHUSIM/pa3fiesiaM Kypca,;

na€T MpUMEpHOE paclpesesieHne y4eOHOro BpEeMEHH, PEKOMEHIYEeMOIo
JUISL U3yYEHUS OT/IETIbHBIX TEM;

npeajaraeT MPUMEPHYIO IOCJIEI0BATENbHOCTh HM3y4YeHHUs Yy4eOHOro
MaTepuasia ¢ y4€ToM JIOTHKU MOCTPOEHHUS Kypca, BHYTPHUIIPEIMETHBIX U
MEXIPEIMETHBIX CBS3EH;

Ia€T METOAMYECKYI0 MHTEPIIPETALMIO LeeH U 3a/1ay U3y4YeHUsI MpeaMeTa
Ha yriayO0JaEHHOM ypOBHE € YYETOM COBPEMEHHBIX PUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHMs, COJAEPKATEIbHON XapaKTEPUCTUKHU
IUIAHUPYEMBIX ~ PE3YJIbTaTOB OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOU
IIPOrpaMMBbl CpelHero o01rero oOpa3oBaHus (MTMYHOCTHBIX,
METaNpeIMETHBIX, MPEAMETHBIX), & TaKXKe C y4E€TOM OCHOBHBIX BHJIOB
y4eOHO-TTO3HABATEIbHBIX  JICHMCTBHM  OOydYaromerocss IO OCBOEHUIO
coJlep KaHUs MpeIMeTa.

[lo BceM Ha3BaHHBIM MO3UIMSAM B NpPOrpaMMme MO XMMHUHU TPEeTyCMOTpEHA
MIPEeMCTBEHHOCTh C OOy4YeHHMeM XHUMHUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3zoBaHusa. 3a TMpedellaMd YCTAaHOBJICHHOM TMpPOrpaMMOd 1O  XUMHUHU
00s13aTeNIbHON (MHBapUAHTHOM) COCTABIISIONICH COJEpKaHUs Y4eOHOrO MpeaMeTa
«XuMHsI» OCTa€TCs BO3MOXKHOCTH BbIOOpa €ro BapUATMBHOW COCTAaBIIAIONICH,
KOTOpasi JIOJDKHA OMNPEIENSIThCS B COOTBETCTBHM C HAIpaBICHHEM KOHKPETHOIO
npoduiis 00ydeHus.

B cootBercTBUM ¢ KoHUeNTyaldbHbIMU mnojoxeHnusmMu @PI'OC COO o
HAa3HAYEHUU TpeIMeTOB 0a30BOro M yriayOJEHHOTO YpPOBHEH B cCHUCTEME
muddepeHIpoBaHHOTO 00yYEeHUs Ha YPOBHE cpeaHero oOmiero oOpa3oBaHUS
XUMHSI Ha YpOBHE YIIyONEHHOrO W3YyYEHHs] HaNpaBlieH Ha pealu3aluio
MPEEeMCTBEHHOCTH €  MOCJIEIYIOUIMM  JTaloM  MOJYYeHHS  XHMHUYECKOIO
oOpa3oBaHHsA B paMKaxXx HW3y4YeHUs CIEHHAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCHUIUIMH B By3aX U OpraHU3ALMIX CPEeIHEro MpopecCHOHAIBHOIO
oOpa3zoBanusa. B 3Toil cBsi3u wu3yyeHue mpeaMera «XUMHUS» OPUEHTUPOBAHO
MPEUMYIECTBEHHO HAa  pAcIIMpeHUE U  YIIIYyOJIeHHWE TEOpETHYECKOW |
MPAKTUYECKON MOATOTOBKU 00yYarouIuxcsi, BEIOPABIINX OMpPEACIEHHBIN MPOPUIIH
oOy4eHHsl, B TOM YHUCJIE C MEePCIIEKTUBOM MOCIEAYIOIIEro MOTyYeHUs] XUMUYECKOTO
o0Opa3oBaHus B OpraHuzanusx npodeccuoHaabHoro odpazosanus. Hapsay c atum,
B cBere TpeboBanuit OI'OC COO k miIaHUpyeMbIM pe3yjibTaTaM OCBOEHHUS
denepanbHON 00pa3oBaTENIbHON MpOrpaMMbl CpelHero oOiero oOpa3oBaHUs
U3y4YeHue ImpeaMeTa «XUMHUS» OpPHUEHTHPOBAHO TakKe Ha pelIeHHe 3ajad



BOCIIMUTAHUSI M COIMAILHOTO pa3BUTHs OOydaromuxcs, Ha (GOPMUPOBAHUE Y HHUX
OOIICHHTEIUIEKTyIbHBIX YMEHUH, YMEHUW palMoOHaIN3allui y4eOHOro Tpyna H
0000IIEHHBIX  CMOCOOOB  JEATENBHOCTH, MMEIMNX MEXKIUCIUIUTMHAPHBIN,
HaAMPEAMETHBIN XapakTep.

CocTaBrsOMUMHU TpeMeTa «XUMUS» Ha YPOBHE YIIIYOJEHHOTO HU3Y4YCHHUSI
SBIISIOTCSL  yryOn€HHBIE Kypchl — «Opranudeckas xumus» u  «OOmas u
HEOpraHudeckas XuMusi». [Ipu onpenereHnn MmoaxoI0B K 0OTOOPY U CTPYKTYypHOM
OpTaHM3allUM COJIEPKAaHUSI ATHUX KypCOB B MporpamMMmMe IO XHMHH 32 OCHOBY
npuHAThl nojiokeHuss ®I'OC COO o paznuumsax 06a30BOro M yriayoJa€HHOTO
YPOBHEH W3YUYCHHSI IPEIMETA.

OcHoBy coaepxanusi KypcoB «QOpranuueckas xumus» U «OOmas u
HEOpPraHWYEeCKasi XUMHSI» COCTaBJSIET COBOKYIMHOCTh MPEAMETHBIX 3HAHHHA W
YMEHHUH, OTHOCSIIMXCS K 0a30BOMYy YPOBHIO M3ydU€HHUs IpeaMera. JTa CHUcTeMa
3HAaHWUW TIOJTy4YaeT ONpENeIEHHOE TEOPETUYECKOe JOIMOJIHEHHE, TO3BOJISIONICe
OCO3HAHHO OCBOMUTH CYIIECTBEHHO OONbImIMK 00bEM  (HaKTOJIOTUYECKOTO
MmaTepuana. Tak, Ha yriayOJI€HHOM YypOBHE H3ydeHHUs TpeaMmeTa obecredeHa
BO3MOKHOCTh 3HAYHTEIHLHOTO YyBENWYCHHUS O00OBEMA 3HAHMHA O XHUMHUYECKUX
DJIEMEHTaX M CBOMCTBAX WX COCIMHEHUN HAa OCHOBE PACHIMPEHUS W YIiayOJeHUs
MPEJCTABICHUN O CTPOCHHH BEIECTBA, XMMHUYECKON CBSI3M U 3aKOHOMEPHOCTSIX
MPOTEKAHUS PeaKIHid, PACCMaTPUBACMBIX C TOUKU 3PEHUS XUMUYECKOW KHHETUKH
U TepMOAMHAMUKH. I3ydeHume mnepuoamueckoro 3akoHa u llepmommdeckoii
CUCTEMBl ~ XHMHUYECKHX  JJIEMEHTOB  0Oa3upyercs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKHUX IMPEICTABICHUSIX O CTPOSHUHU aToMa. XHUMHUYECKas CBS3b
OOBSICHSICTCS C TOYKH 3pEHUSI SHEPreTHUECKUX M3MEHEHHUH pu € 00pa3oBaHUU U
pa3pylIeHnH, a TakKKe ¢ TOYKU 3PEHUS MEXaHHW3MOB €€ oOpaszoBaHus. M3yueHue
TUTIOB ~ pEaknuil  JomoiHsercs  (GOPMHUPOBAaHMEM  TPEACTABICHUNA 00
DIIEKTPOXUMHUYECKHX MPOIIECCaX U AICKTPOIH3E PACILIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHmdeckoil XMMHUH TIPU PACCMOTPEHUH PEAKIIMOHHOW CIOCOOHOCTH
COEJIMHEHUN ynemnsieTcs oco0oe BHUMaHUE BOMpocaM 00 AJIEKTPOHHBIX 3 dexTax,
O B3aMIMHOM BJIMSTHIHM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIni.

Ocoboe 3HayeHWe HMEEeT TO, UYTO Ha COACPKAHHE KypCOB XUMHUH
yriIyOJEHHOTO YPOBHS U3yUEHHUs JIJIsl KIIACCOB OnpeAeaEHHOro npoduis (riIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep JOIOJHEHHWH K oOmmei cucreme
NPEMETHBIX 3HAHUMN) OKA3bIBAIOT BIUSHHE CMEKHBIC TIPEAMEThI. Tak, Hanmpumep,
B COJICp)KaHUM TpeaMeTa I KIAcCOB XMUMHUKO-puznueckoro mpoduist 60mbIinoe
3Ha4YeHWe OyIyT MMETh AJIEMEHTHI yu4eOHOro maTepuana mo oOmieir xumum. [Ipu
W3yYCHUU TpeIMeTa B JaHHOM Clydae akIeHT OyJeT clelnaH Ha OOIIHOCTH
METOJIOB MO3HAHUs, OOIIHOCTh 3aKOHOB M TEOPH B XUMHUH U B (PH3UKE: aTOMHO-
MOJICKYJIsipHast Teopusi (MOJICKYJsIpHasi Teopusi B (U3UKE), 3aKOHBI COXPaHCHHUS



MacCbl WM DJHEPruM, 3aKOHbl TEPMOJIUHAMHUKH, JJIEKTPOJIM3A, MNPEACTABICHUSA O
CTPOCHUU BEILIECTB U APYTOE.

B 1O xe Bpems B coAepkKaHUM TMpeAMeTa Ui KJIAaCCOB XUMHKO-
Ounosiorudeckoro npodusis OONBIIUN yAENbHBIM BeC OylIeT MMETh OpraHuyYecKas
xuMmus. B 3TOM ciiyuyae mpenocTaBiseTCs  BO3MOXKHOCTH — JJIsi  Oosiee
00CTOATENILHOTO  PAacCMOTPEHHUS  XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKON CHCTEMBI, B COCTaB KOTOPOM BXOJAT, K TMpPUMEPY, TaKue
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JIMOUAbI, OCJIKH, YIJICBOJbI, HYKJICHHOBBIC
KUCIIOTBHI U Apyrue. [Ipu 3TOM 3HaHUA O COCTaBEe W CBOMCTBAX MPEIACTABUTENECH
OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB CIY>KAaT OCHOBOW ISl M3YYCHUS
CYIIIHOCTH MPOIECCOB (POTOCUHTE3A, IbIXaHUS, TUIIIEBAPCHHUS.

B mnnane ¢opmupoBaHUsS OCHOB HAay4YHOTO MHUPOBO33PEHHS, OCBOCHUS
0OIIIeHayYHBIX METOJIOB MO3HAHUSI U OTBITA TPAKTUUECKOTO MTPUMEHEHHS HayUHBIX
3HAaHUW W3Yy4YCHHE TpeAMeTa «XHMHUsS» Ha YIIIyOJIEHHOM YpOBHE OCHOBAHO Ha
MEXIIPEIMETHBIX CBS34X C Yy4YeOHBIMH TpEIMETaMH, BXOASIIUMU B COCTaB
npeaMeTHbIX obOnactelt «EcTecTBeHHO-HayuHble TpeAMEeTh», «MaremaTuka Hu
nHpopMaTuka» u «Pycckuii sI3bIK U TUTEpATypa».

[Ipu wm3yueHun yudeOHOro mnpenMera «XUMUS» Ha YrIyOJE€HHOM YpOBHE
TaK)Ke, Kak Ha YPOBHE OCHOBHOT'O M CpeIHero odmiero oopasoBanus (Ha 0a30BOM
YPOBHE), 3aJaucii MEPBOCTEIICHHON 3HAYMMOCTH SIBIsAETCA (POPMHUPOBAHUE OCHOB
HAayKH XHMHUU Kak o0O0JIaCcTU COBPEMEHHOI'O0 €CTECTBO3HAHUS, IPAKTHUYECKOMN
JESTEIbHOCTH YEJI0BEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHhl. Pelienue
ATOM 3ajaud Ha YriayoJEHHOM YypOBHE H3YUYCHHsI TIpeAMETa IMpesrnoaraeT
peaIM3alnI0 TAKUX LEeH, KakK:

dbopMupoBaHUe TMPEACTABICHUNA: O MaTEepUaIbHOM €IMHCTBE MHDA,
3aKOHOMEPHOCTSIX U ITIO3HABAEMOCTH SBJICHUW MTPUPOJIBI, O MECTE XUMHUHU B
CHUCTEME eCTEeCTBEHHBIX HayK U €€ Beayled poiau B 0OecleueHUH
YCTOMYMBOTO  pPa3BUTHS  YEJIOBEUECTBA: B  PEIICHUH  MpoOiIemM
AKOJIOTUYECKOM, YHEPTeTUICCKON M TMUILEBON OE30MaCHOCTH, B Pa3BUTHHU
MEIULMHBI, CO3IAHUHA HOBBIX MATEPHUAIIOB, HOBBIX HCTOYHUKOB SHEPTUH, B
00€CTICUeHUN PAIMOHAIBHOTO MPUPOAONOIb30BaHUs, B (POpMHUPOBAHUHU
MUPOBO33PEHUSI U OOIIEH KyJIbTYypbl YEJIOBEKa, a TaKXKE DKOJOTHYECKHU
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3JI0POBbIO M IPUPOIHOM Cpejie;

OCBOCHHE CHCTEMBI 3HAHUM, JeXalluX B OCHOBE XHUMHUYECKOH
COCTaBJISIIOIICH €CTeCTBEHHO-HAYUYHON KapTUHBI MUpa: PyHIaMEHTaTIbHbBIX
MOHATHUM, 3aKOHOB M TEOPUM XUMHH, COBPEMEHHBIX IIPEICTABICHUN O
CTPOCHMM BEIIECTBA HA pPa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM, HAJIMOJIEKYJISIPHOM, O  TEPMOJAUHAMUYECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKAHUS XUMHUUYECKUX PEAKIUU, O



XHMHYECKOM PaBHOBECHH, PACTBOPaX M JHUCIICPCHBIX CHCTEMaX, 00 00X
HAyYHBIX MPUHITATIAX XUMHYECKOTO IMPOU3BOICTBA,;
dhopmupoBaHue y 00yJarommxcs OCO3HAHHOT'O MMOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHUYCCKHUX 3HAHUW I OOBSICHCHUS
KITFOUEBBIX HJIEH W TPOOJIEeM COBPEMCHHOW XHMHH, I OOBSCHEHUS WU
MIPOTHO3UPOBAHMSI SIBJICHUH, UMEIONINX CCTCCTBEHHO-HAYYHYIO TPHPONY;
IPaMOTHOTO PEIICHUS POOJIEM, CBI3aHHBIX C XUMHUEH, IPOTHO3UPOBAHNS,
aHaJIM3a U OIICHKHU C MO3HUIIMHA SKOJOTUYCCKON 0€30MaCHOCTH TOCICACTBUI
OBITOBOW W TPOM3BOJCTBCHHOM JEATEIHPHOCTH YEJIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJBb30BAaHUEM M  IMepepadOTKOU
BEIIICCTB,;
yrayOleHWe  TPEJCTaBICHUHA O  HAYYHBIX  METOJaX  IO3HAHUA,
HEOOXOMUMBIX I TPHOOPETCHHUS YMEHUH OPHCHTHPOBATHCS B MHPE
BCIICCTB M OOBSICHEHUS XHMHYCCKHX SBJICHUH, WMCIOIIMX MECTO B
MIPUPOJIC, B MPAKTHUECKOU JIEATEITHPHOCTH U IMTOBCEIHEBHOMN KU3HU.
B 1murane peanmuzanuu TEPBOOYEPEIHBIX BOCHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIMNA TICJIOCTHOW CHUCTEMBI CPEIHEro OO0IIero oOpa3oBaHMS IPU H3yYCHUU
npeaMera «XUMHUS» Ha  YIUIYOJICHHOM ypOBHE 0COOYI0  aKTyaJlbHOCTH
MPUOOPETAIOT TaKWE IEIH U 3a/1a9H, KaK:
BOCIIUTaHUEC YOEKAEHHOCTH B IMO3HABACMOCTH SIBJICHUH TIPUPOJIHI,
YBOXCHUS K TIPOLIECCY TBOpPYECTBA B O0JaCTH TCOPETUUYECKUX H
MIPUKJIQJHBIX KMCCIICIOBAaHUN B XUMUH, (HOPMHPOBAHHWE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;
pa3BUTHEC MOTHBAIlMM K OOYYEHHIO M TIO3HAHWIO, CIIOCOOHOCTEH K
CAaMOKOHTPOJIFO M CAaMOBOCIIMTAaHWID  HAa  OCHOBE  YCBOCHHS
00IIeYeTOBEYCCKUX [ICHHOCTCH;
pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTCIICKTYAIBHBIX M TBOPUYCCKUX
criocoOHOcTel oOywaromuxcsi, (OPMUPOBAHHE Y HHUX CO3HATEIBHOIO
OTHOIICHUS K €aMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIICITHOM MPO(PECCUOHATIBHON U OOIIECTBEHHOM NeATEIHHOCTH,
OTBETCTBEHHOT'O OTHOIICHHSI K CBOEMY 3I0POBBIO M IOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HH;
dbopMHpOBaHUE YMEHHH M HABBIKOB Pa3yMHOTO IPHUPOJIOIOJIB30BaHUS,
Pa3BHUTHE SKOJOTHUYECKON KYJIbTYphI, IPHOOPETCHHE OIBITa OOIICCTBEHHO-
MIOJIC3HOU AKOJIOTHYCCKOM eI TSIIbHOCTH.
OO1ee 9uCIIO YacoB, MPEAYCMOTPECHHBIX Il U3YYCHHS] XUMUU Ha yITyOJICHHOM
ypOBHE cpenHero oomiero oopasoBanusi, cocrariser 204 gacos: B 10 kmacce —
102 yaca (3 yaca B Hezmenmo), B 11 kiracce — 102 yaca (3 yaca B HeIeIO).



COILEPKAHUE OBYUYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOH XUMHH.

[IpenMer W 3HAUY€HHME OPraHUYECKOM  XMMHH, TPEICTABICHHE O
MHOT000pa3uu OPraHuYECKUX COCTMHEHHH.

DONEKTpOHHOE CTPOCHHE aToMa YIJIepoJa. OCHOBHOE U BO30YXKAEHHOE
COCTOsIHUA. BaneHTHble BO3MOXKHOCTH aTroMma Yriiepoaa. XHUMHUYecKas CBsS3b B
OpraHMYeCKUX COEIUWHEHUsX. Tumbl THOPUAM3ALMU AaTOMHBIX OpOuTanen
yriiepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJICHTHON CBsi3M (OOMEHHBIN M JIOHOPHO-
aKIenTopHbIi). THIBI TEpEeKphIBAaHUS AaTOMHBIX OpOWTaJied, G- U T-CBSI3M.
OpunapHas, ABOMHas U TpoiHas cBA3b. CrocoObl pa3pbiBa CBS3€H B MOJEKyIax
opranudeckux BemecTB. [loHsTHE O CBOOOJHOM paauKaie, HykIeopuiae Hu
anexkTpoduie.

Teopust crTpoeHuss opraHmyeckux coeauHeHuid A.M. bymiepoBa wu
COBPEMEHHbIE TPEJICTABIICHUSI O CTPYKTYpE MOJIEKYJ. 3HaUeHHE TEOPUH CTPOCHHUS
OpraHMYecKuX coeAuHeHul. MosekyaspHble U  CTPYKTypHbIe  (HOpPMYIIBI.
CtpykTypHble (QOpMYyJbl pPa3IMYHBIX BHUAOB. pa3BEPHyTas, COKpall€HHAs,
ckenetHas. M3omepus. Buasl u3omepun: CTpyKTypHas, MPOCTPAHCTBEHHAs.
DnekTpoHHbIe 3P(PEKTH B MOJIEKYJIaX OPraHMYCCKUX COCAUHEHHN (MHIYKTHBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o kinaccu@ukauMu opraHudyeckux BemiectB. [loHsTue o
dbynkunonanbHo rpymnmne. ['omosnorus. ['omonoruyeckue psasl. CuctemaTuveckas
HOMeHKJIaTypa opranndeckux coemuHeHuii (IUPAC) u TpuBHallbHbIE Ha3BaHHS
OTJICIBHBIX TIPEJICTABUTEIIECH.

Oco0OeHHOCTH W KJjaccu(UKalusi OpraHUYecKUx peakuui. OKHUCIUTETbHO-
BOCCTaHOBHTEJIbHBIE PEAKI[MU B OPraHUYECKON XUMHUH.

OKCHepUMEHTAJIbHbIE METOAbl M3yYEHHsS BEIIECTB M HMX MPEBPALLCHUN:
O3HAKOMJIEHHE C O0Opa3llaMu OpraHMYEeCKHMX BELIECTB M MaTepuajaMyd Ha HX
OCHOBE, OMbBITHl [0 MPEBPALICHUIO OPraHWYECKUX BEIIECTB IPU HaArpeBaHUU
(mnaBiieHWe, OOYTIIMBAaHME M TOPEHHUE), KOHCTPYMPOBAHUE MOJEICH MOJICKYJI
OpraHUYECKUX BEIECTB.

Yriaesoxopoasl.

Anxkanbl. ['oMonorudyeckuii psii ankaHoB, oo0mas Gopmyiia, HOMEHKJIATypa U
M30MEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI alKaHoB, SP°-
ruOpuan3anrs aToOMHBIX OpOuTajneil yriepoaa, o-cBia3b. PU3MYECKHE CBOWCTBA
AJIKaHOB.



XHUMUYECKHE CBOWCTBA QJIKAHOB. pEAKLMHU 3aMEILICHUs, H30MEPHU3ALUHU,
JNETUAPUPOBAHMS, UUKIN3ALWN, TUPOIN3a, KPEKUHra, ropenus. [IpeacraBienue o
MEXaHU3ME PEaKIUN paJIuKAIBHOIO 3aMEILICHUS.

Haxoxxnenue B npupoje. CriocoObl MoTyyeHus: ¥ IPUMEHEHHE aJIKaHOB.

Huknoankanel. O6mias ¢popMyina, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHUST ¥ XUMHUYECKHX CBOWCTB MalibiXx (IMKIONpPOIAH, IHMKIOOYTaH) W
OOBIYHBIX (IIMKJIOTICHTAH, IHUKJIOTEKCaH) HMUKIoaNKaHOB. CIOCOOBI MOMYyYeHUS U
IIPUMEHEHHE I[TUKIIOATKAHOB.

Ankenbl. ['omonoruyeckuil psij ankeHoB, oOmas (Gopmyiia, HOMEHKIATYpa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl  aJKEHOB, sp*-
ruOpuan3anus aTOMHBIX opOuTaneil yriaepona, o- U m-cBsi3u. CTpyKTypHas H
reomerpuueckas (Iuc-TpaHc-) wu3oMepus. DU3HUYECKUE CBOWCTBA AJKCHOB.
XHAMHUYECKHE CBOMCTBA. pPEAKUUHM NPHUCOCAVHEHUS, 3aMELICHHUS B O-ITOJOKECHHE
IIpU JBOMHOM CBSI3W, MojauMepu3anuu U okucieHus. [IpaBuno MapKOBHHKOBA.
KauecTBeHHbIE peakiuu Ha JTBOMHYIO CBA3b. CrOCOOBI MOJTyYeHUs: U MPUMEHEHHE
AJIKEHOB.

Ankamuensl. Kiaccudukanus ankaaneHoB (CoOnpspkEHHBbIC, U30JUPOBAHHBIE,
Kymynupogariwvie). OCOOCHHOCTH JICKTPOHHOTO CTPOCHUS M XUMUYECKUX CBONCTB
conpspk€HHBIX  aueHoB, 1,2- wu 1, 4-npucoeaunenue. Ilonmumepusanus
COTNPSKEHHBIX AUeHOB. CrIOCOOBI MOTYyUYEHUS U IPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudeckuit psaj alkuHOB, o0mas Gopmysa, HOMEHKIATypa U
M30MepHUsl. DJIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKUHOB, SP-
ruOpuan3anrs aTOMHBIX opOuTanei yriepoaa. dusndyeckne CBOWCTBA AJIKMHOB.
XHAMHUYECKHE  CBOWCTBA:  pEakUUU  NPHUCOCAWHEHUS,  AUMEPU3ALMU U
TpUMepHU3aluu, OKuciaeHus. KuCIoTHbIE CBOMCTBA aJIKMHOB, UMEIOIINX KOHUEBYIO
TpO¥iHYIO0 CB3b. KauecTBeHHBIE peakiiy Ha TPOMHYIO CBsA3b. CIIOCOOBI MOJydeHUs
Y IPUMEHEHHE AJIKUHOB.

Apomatndeckue yriaeBonopoasl (apeHsl). ['oMoylorMYeckuil psiji apeHoB,
oOmrast ¢hopMyia, HOMEHKIATypa U U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl OeH3zona. dusmueckue CBOMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a M €r0 TOMOJIOTOB. PEAKIUU 3aMEeIleHUs B OEH30JIbHOM KOJIbIIE U
YIJIEBOAOPOJHOM paJuKaje, peakUuu MPUCOCAUHEHUS, OKHUCIIEHUE TI'OMOJIOIOB
oenzona. IlpencraBieHue 00 OpUEHTUPYIOIIEM JEHCTBUM 3aMecTHTENEH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpe aJKWIbHBIX paJUKajIoB, KapOOKCUIBHOM,
TUIPOKCUIIBHOM, aMHMHO- W HUTPOTPYIIBI, aTOMOB TalloreHoB. OcoOeHHOCTH
XUMHYECKUX CBOMCTB cTHpoia. [lonumepusanus cruposa. CriocoObl MoydeHus U
IIPUMEHEHHUE apOMATUUECKUX YITIEBOIOPOIOB.

[Tpupoansiii ra3. [lonmytHeie HedTaHble ra3bl. HedTh U €€ mpoucxoxaeHue.
KamenHslif yroiap U npoaykThl ero nepepadborku. CrnocoObl nepepaboTku HedTH:



MePErOHKa, KPEKUHT (TePMHYECKHU, KaTaTUTHYECKHi), pUPOPMUHT, MHPOIIH3.
[TpoaykTel IepepabOTK HEPTH, UX TPUMEHEHHE B IPOMBIIIUIEHHOCTH U B OBITY.

['eHeTHYECKAs CBSI3h MEXKY Pa3IMYHBIMU KJIACCAMHU YTIICBOIOPOIOB.

DJIEKTPOHHOE CTPOEHHE TaJOreHIPOU3BOIHBIX YIJICBOAOPOIOB. Peakimn
3aMCICHHUs TajoreHa Ha THAPOKCOTPYINY, HHUTPOTPYIIY, I[HAHOTPYIITY,
amuHOrpymmy. JleficTBHe Ha TaJOTEHIPOU3BOAHBIC BOJIHOTO U CIIUPTOBOIO
pactBopa miénouyn. B3auMomeiicTBHE AUTATOTCHAIKAHOB C MAarHHEM W IHHKOM.
[Mousitre 0 METATIOOPTaHHYECKIX COCIUHCHUSX. Hcnons30BanHne
raJIOreHIPOU3BOIHBIX  YIJICBOJIOPOJOB B OBITY, TEXHHKE M TPH CHHTE3E
OpPraHMYEeCKUX BEIIECTB.

DKCIepUMEHTATIbHBIE METOAbI HM3YYEHHs BEHICCTB M WX IPEBPAICHHIA:
u3ydyeHne (pU3MYECKUX CBOWCTB YIJIEBOAOPOIOB (PACTBOPUMOCTD), KAUeCTBEHHBIX
peakimii  yrieBoJOpPOIOB pa3lHUYHbIX KiIaccoB (oOeciBeunBaHUE OPOMHOM WM
WOJHOW BOBI, PacTBOpa IMEpMaHraHata Kajus, B3aMMOJICHCTBHE aleTHICHA C
aMMHa4YHBIM pacTBOpoM okcuuma cepedpa(l)), kauecTBeHHOE OOHaApyKEHHE
yriaepoja W BOJOPOJA B OPraHMYECKUX BELIECTBAX, MONYyYCHHE OTUIICHA U
U3y4YCHUE €ro CBOWCTB, O3HAKOMJICHHME ¢ KoJuleKiusiMu «HedTb» u «Yromip», ¢
oOpa3lamy  IIaCTMAcC, KaydyyKOB UM PE3HMHBI, MOJCIMPOBAHUE MOJICKYJI
YIJICBOIOPOIOB U TAJIOTCHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

KucJiopoacoiep:xaniue opraHunyecKue coeJuHEHNsI.

[penenbHble OgHOATOMHBIE COUPTHI. CTpoeHHe MoOJeKkya1 (Ha mpuMepe
MeTaHolla M 9TaHojda). ['omoiormueckuil psia, obmas Qopmyna, H3OMepwHs,
HOMEHKIaTypa ©  kiaccudukarms. DuU3NUeCKHe CBOMCTBA  MPEACbHBIX
OJIHOATOMHBIX CITUPTOB. BOMOPOIHBIE CBSI3U MEKIAY MOJCKYJIaMH CITUPTOB.
XUMHYEeCKHE CBOWCTBA: PEAKIUH 3aMEICHHs, JCTHIPATalldd, OKHCIICHHUS,
B3aMMOJICHCTBAE C  OPraHMYCCKMMH M  HEOPTaHMYECKUMH  KHCJIOTAMHU.
KauecTBeHHast peakiiis Ha OJHOATOMHBIC CIIUPTHL. JlefiCTBHE dTaHOA K METaHOJIA
Ha opraHu3M dYenoBeka. CrocoObl MOJYYEHHUS W TPUMEHCHHE OJHOATOMHBIX
CIUPTOB.

[pocteie 3upbl, HOMEHKIATypa U u3oMeprs. OCOOEHHOCTH (PU3UIECKUX U
XUMHUYECKHX CBOMCTB.

MHOroaTOMHBIC CIUPTBI — STHJICHIJIUKOIb W TiuiepuH. DU3HUecKue u
XHMHUYECKHE CBOWCTBA: PEaKIMU 3aMEIICHHUS, B3aUMOICHCTBUE C OPraHUYECKUMHU
U HEOPraHWYECKHMH KHUCIOTaMM, KAueCTBEHHAs pEaKIus Ha MHOTOaTOMHBIE
ciupthl. [IpeacTaBieHHe O MEXaHM3ME PEakIHidi HYKJICO(GUIBHOTO 3aMEHICHUS.
JlefictBue Ha opranusMm uenoBeka. CrnocoObl TOJyYeHHs © HPUMEHEHHE
MHOT0aTOMHBIX CITHPTOB.

®enon. CTpoeHHE MOJIEKYJIbl, B3aMMHOE BIHUSHHAE THIPOKCOTPYIIBI U
OenzonbHOTO siypa. dusndeckue cBoiicTBa (eHonma. OCOOCHHOCTH XUMHUYECKHX



cBoiictB (peHona. KadectBeHHble peakiiuu Ha (eHod. TOKCHYHOCTH (QeHoa.
Crnioco0wI monmydeHus u npuMenenue ¢penosna. GenondopmanibaeruiHas cMoa.

KapOoHunsHbIE COeTUHEHUS — alIbIETU/IBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJILHON TpyMNIbl. ['OMOJIOTHYECKUE PSAMIbI albJIETHAOB U KETOHOB, 00IIas
dbopmyna, uzoMepus W HOMEHKJIaTypa. Pu3ndeckue CBOWCTBA albJICTUIOB H
KETOHOB.  XMMMUYECKHE CBOWMCTBAa  aJIbJETMJIOB M  KETOHOB.  pPEaKIuu
npucoenuHeHus. OKUCIEHUE allbIETUI0B, KAUECTBEHHBIE PEaKIIMU HA aJlbJICTU/IbI.
Crioco0ObI MOTyYEeHHS U IPUMEHEHHE aJIbJICTHIOB M KETOHOB.

OHOOCHOBHBIE Tpe/ebHbIe KApOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCIIOT. M3oMepust u HoMeHKIaTypa. dusnueckue cBOMCTBa
OJIHOOCHOBHBIX TMpeJeIbHbIX KapOOHOBBIX KHUCIOT. BomoponHblie CBSI3U MEXIY
MOJIEKyJIaMu KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOMCTBA. KUCIOTHBIE CBOMCTRA,
peakiusi 3TepuuKay, peakiud C y4acTHEM YTrJIEBOJOPOTHOTO paJuKaia.
OcoOEHHOCTH CBOWCTB MYpPaBbUHOW KHUCIOTHL. [loHSITHE O TPOM3BOIHBIX
KapOOHOBBIX KHCJIOT — CJIOXKHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHCJIOT.
OCOOEHHOCTH CBOWMCTB HEMPESTbHBIX M apOMATHYECKHX KapOOHOBBIX KHUCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. IIpeacraBurenu BhICIIUX
KapOOHOBBIX KHUCJIOT. CT€apUHOBAs, NaJIbMUTUHOBAS, OJICUHOBAS, JUHONE6AS,
JIUHONEeH06as KACIOThL. CIIOCOOBI IOJIYyYEHHUS U MPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxneie 3¢upsl. ['omomorudeckuit psm, obmas dopmyna, u3zomMepus u
HOMEHKJIaTypa. PU3MUYECKHEe W XUMHYECKHE CBOMCTBA. THUIPOJIU3 B KHUCIOHW U
LIEJIOYHOU Cpee.

Kupsl. Ctpoenue, pusznyeckue 1 XUMUIECKHNE CBOMCTBA KUPOB: THAPOIU3 B
KHUCJION U 1mIeouHou cpesie. OCOOEHHOCTH CBOMCTB XKHUPOB, COJAEPKAIINX OCTATKH
HETIPEICIbHBIX JKUPHBIX KUCTOT. KUpPBI B IPUPOJE.

MpbL1a KaK COJI BBICIITUX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JICHCTBUE.

OoOmas xapakTepucTKa yrieBooB. Kiaccudukarus yrieBoaos (MOHO-, 1d-
U rmonucaxapuasl). MoHOcaxapuibl: TJIOKOo3a, (GpPyKTo3a, TrajgakTo3a, pr003a,
ne3okcupubdosa. dusznueckue CBOWCTBA M HaxoXJeHue B npupojae. dotocuHres.
XUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJCTUIHON
TPYII, COUPTOBOE U MOJIOUYHOKHCIIOE OpoxeHue. [IpuMeHeHHEe TIIIOKO3bI, ¢
3HAYEHUE B KU3HEJCATEILHOCTA OopraHu3ma. Jlucaxapumapl: caxaposa, MajlbTo3a U
nakTo3a. BoccTaHaBnuBaromye M HEBOCCTAaHABIMBAIOIIME AUcaxapuabl. [ uapoans
nucaxapunoB. Haxoxnaenue B npupoae u npuMeHenue. [lomucaxapuasl: kpaxmarl,
JIMKOTEH M Heuitoio3a. CTpoeHue MaKpoOMOJIEKYJ Kpaxmala, TJIMKOTe€Ha |
eJTI0JI03bl.  DU3MYECKHEe CBOMCTBA Kpaxmala M IEJUII0JIO3bl. XHUMHUYECKHUe
CBOIMCTBAa Kpaxmala. TMApPOJIW3, KAa4eCTBEHHAas pPEaklus C HOJIOM. XUMHYECKHUE
CBOMCTBA IEJUTIOJIO3bI: TUAPOJIU3, ToydeHue 3(UpoB 1eItoo3bl. [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENIK).



DKCIIepUMEHTAIbHBIE METOAbl H3YYEHHs BEIIECTB M HMX IPCBPALICHHIHA:
pPacTBOPUMOCTD PAa3IMYHBIX CIIMPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM,
OKHCJICHHUE STHUJIOBOTO CIHPTa B ajbJErHj Ha PacKaJEHHOW MEIHOHM MPOBOJIOKE,
OKHCIIEHHE ATHJIOBOIO CIHPTa JAMXPOMATOM Kaius (BO3MOXHO HCIIOJIb30BAHHE
BUCOMATEPUAJIOB), KayeCTBCHHBIC PEAKI[MM Ha ajabAeruabl (C THIPOKCHIOM
muammuncepeOpa(l) w  ruapokcumom  meau(ll)), peaknus raMinepuHa  C
rugpokcugom Meau(ll), XxuMuuyeckne CBOHCTBa pPacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICHCTBHE pacTBOpa IoKo3bl ¢ ruapokcuaom meau(ll), BzanmopeiicTBre
Kpaxmaja ¢ MOJOM, pPEIIeHHEe dKCIePUMEHTAIBHBIX 3a1ad 1Mo TeMaM «CIHpThI U
benoab», «KapooHoBbIe KUCIOTHI. CII0KHBIE DUPBIY.

A3o0TcoepIKalme OpranHuvYeckKue coeTHHEeHU.

AMUHBI — OpraHUYeCcKHe MPOU3BOHbIC aMMHaka. Kimaccudukaius aMUHOB:
anidaTiyecKue W apOMaTUYCCKUE, IEepPBUYHBIC, BTOPUYHBICE M TPETHYHBIC.
Crpoenue Mojekyl, oOmias GopMyiia, U30MepHs, HOMEHKIATypa U (pU3HYECKHE
CBOICTBa. XMMHUYECKOE CBOWCTBA aln(aTHUECKHMX aMHHOB. OCHOBHBIC CBOMCTBA,
AJIKUJIMPOBAHUE, B3aMMOJCHCTBHE IMEPBUYHBIX aMHHOB C a30THUCTOM KHCJIOTOM.
Comnn aIKuIaMMOHHUS.

AHWINH — TpeACTaBUTEIb aMHHOB apomarhyeckoro psga. CrpoeHue
aHWJIMHA. B3anMHOe BIWSHHE TPYII aTOMOB B MOJeKyJe aHuianHa. OCOOCHHOCTH
XHUMHUYECKUX CBOMCTB aHWiuHa. KauecTBeHHBbIe peakiuu Ha aHWIUH. CroCOOBI
MOJIydeHUs] M TMPUMCHEHHE adu(aTHYeCKuX aMHHOB. [loayueHue aHWIMHA W3
HUTPOOEH301a.

Amunokucotel. Homenkinatypa u usomepus. OTae/IbHbIC TIPEICTABUTEIN O
AMMHOKUCJIOT. IJIMUMH, ajaHuH. @DOu3ndeckue CBOMCTBA  aMHUHOKMUCIIOT.
XUMUYECKHE CBOWCTBA aMHHOKHMCIOT Kak  aM(pOTEpPHBIX  OPraHUYECKUX
COCIMHECHMM, peakius IMOJUKOHACHCAUH, OOpa3oBaHWE MENTUIHONW CBS3H.
buonornueckoe 3HaueHne aMMHOKHCIOT. CHHTE3 U THAPOJIH3 MENTHIOB.

benkn kak mpupojaHble HOaUMepbl. IlepBuuHasi, BTOpUYHAs W TpEeTHYHAS
CTpyKTypa OeIKOB. XHUMHYECKHE CBOHCTBa OCIKOB. THJIPOJIU3, ICHATYypaIlus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKH.

DKCIepUMEHTAIbHBIE METOAbl H3YYEHHs BEIIECTB M HMX IPEBPALICHHIHA:
pacTBOpeHHe OCIIKOB B BOj€, JCHATypalus OCIKOB NpPH HArpeBaHUH, IIBETHHIC
peakiMu Ha OCJNKH, peIHIeHHe OKCICPUMEHTAIbHBIX 3aJad 10  TeMaMm
«A30TCOIEpIKAIIIHE OpraHUYECKUE COCIUHEHUI» " «Pacnio3zHaBaHue
OPraHUYCCKUX COCTUHEHUI».

BbIcoKoMoIEKYJISIPHBbIE COeTUHEHUSI.

OCHOBHBIC MOHATHS XUMHH BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTEINEHb MOJUMEPH3AIIH, CPSIHSS MOJICKYIIsIpHast



Macca. OCHOBHBIE METOJABI CHHTE€3a BBICOKOMOJEKYJISPHBIX COCAMHEHUN —
MOJINMEPHU3ALNS U TIOJTUKOHACHCAIHS.

[Monumepuble MaTepuanbl. [lmacTMmaccsl  (MMOJUATHIICH, TOJIMIPOTIHIICH,
MOJIMBUHWIXJIOPUA,  TOJHUCTUPOJ, TOJMMETUIMETAaKpuiaT, MOJIUKapOOHATHI,
NOJMATWICHTepedTanaT). Y THIH3ANKs U iepepadboTKa IIacTUKA.

DnacToMephl: HaTypaibHBIN Kay4yK, CUHTETUYECKHUE KayuyKH
(OyTaaMeHOBBIH, XJIOPOTPEHOBBIH, U30MPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BostokHa: HaTypanbHbIe (XJIOMOK, IEPCTh, MIENK), UCKYCCTBEHHBIC (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHUECKHE (KAallpOH M JIaBCaH).

[Tonumepsr CIEeIUATBHOTO HA3HAYCHMUS (Tedon, KeBJap,
IICKTPOIPOBO/ISIINE TOJIUMEPBI, OMOpa3iaraeMble MOJIUMEPHI).

OKCHEepUMEHTAJIbHBIE METOAbl M3yYEHHsS BEIIECTB M HMX NPEBPALLICHUN:
O3HaKOMJIEHHE ¢ 00pa3laMu MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB, pEIIeHHE OHKCIEPUMEHTAIbHBIX 3adau 1o Teme «Pacrno3HaBanue
IJJACTMACC U BOJIOKOH».,

PacuétHnie 3agaun.

Haxoxnenue MonekynsapHON (OpMYIIbI OpPraHUYecKOTO COEIUHEHUS IO
MacCOBBIM  JIOJIIM  DJIEMEHTOB, BXOJSAIIMX B €ro COCTaB, HaXOXJICHUE
MOJICKYJISIPHOM  (POPMYJIBI  OpPraHUYECKOTOo COeAMHEHUs 1o Macce (00BEMYy)
NPOJYKTOB CrOpaHus, MO KOJUYECTBY BemiecTBa (Macce, 00bEMY) MPOAYKTOB
peakluud W/WIM HUCXOJHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYpHOU (opmyIibl
OpPraHMYECcKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB HWIIA CIIOCOOOB
MOJIYYEeHHMsI, ONpEeNIeJICHUE JIOJIM BBIXOJA NPOAYKTa pEaklUH OT TEOPETUYECKH
BO3MOKHOTO.

MexnpeIMeTHbIE CBS3H.

Peanuzanus MeXnpeIMETHBIX CBA3EH MPU U3yUYEHUU OPTaHUYECKOW XUMHH B
10 kmacce ocylecTBISETCS 4Yepe3 HCMOIb30BaHHE KakK OOIIMX €CTeCTBEHHO-
HAay4YHBIX TOHATUW, TaK W TOHATHH, TNPUHATBIX B OTIEIBHBIX MpeAMeTax
€CTECTBEHHO-HAyYHOI'0 LIUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIC TTOHITHS: SIBJICHUE, HAYYHBIN (aKT, TUIIOTE3A,
TEeOpUsl, 3aKOH, aHaju3, CHUHTE3, Kiaccuukanusi, HaOIOJEeHUEe, H3MEpEeHue,
HKCIIEPUMEHT, MO/JIEJTh, MOJIETTUPOBAHHUE.

®uzuka: wMaTepus, aToM, DJEKTPOH, MPOTOH, HEUTPOH, MOJEKYIIa,
HPHEPreTUYECKUd YpPOBEHBb, BEIIECTBO, TeNo, OOBEM, arperarHoe COCTOSTHUE
BEUIECTBA, (U3MYECKUE BEIUYHMHBI, €JUHULBI H3MEPEHUs, CKOPOCTb, SHEPIHs,
Mmacca.

buonorusi: knetka, opraHusM, 3KocucTeMa, Ouocdepa, MeTaboIU3M,
HACJIEICTBEHHOCTh, ABTOTPOMHBIA W TeTepOoTpOdHBIA TUN NUTaHUs, OpoXKeHHe,



dboTOCHHTE3, JbIXaHHWE, OCJIKH, YIJCBOIbI, JKHUPBI, HYKJICUHOBBIC KHUCIIOTHI,
(hepMEHTHI.

['eorpadusi: mosie3HpIC UCKOMIAEMBIC, TOTLIHBO.

TexHOMOTUA: THIIEBBIE MPOIYKThI, OCHOBBI PAIMOHAJIBLHOTO IHUTAHWA,
MOIOIITUE CPEJICTBA, MaTePHAIBl U3 NCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KJIACC

OBILIASI U HEOPITAHNYECKASI XUMMUSI

TeopeTnyeckue OCHOBBI XUMMUM.

Atom. CocTaB aTOMHBIX fAzep. XUMUUYECKUN 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC UHCIIA. DHEPTETHUYECKUE YPOBHU H
o IypoBHHU. AToMHBIe opOuTanu. Kiaccudukaus XuMUYeCKUX 3JeMEeHTOB (S-, P-,
d-, f-smementsr). PacmpeneneHue 3JIEKTPOHOB 10 AaTOMHBIM — OpPOMTAISIM.
DneKTpoHHbIE KOHPUTYpaAIlUK aTOMOB SJIEMEHTOB MEPBOTr0—4eTBEPTOTO MEPHOJIOB
B OCHOBHOM U BO30YXXIEHHOM COCTOSIHUM, DJICKTPOHHBIE KOH(PUTYpalluh HOHOB.
DIIEKTPOOTPUIIATEBHOCT.

ITepuonnueckuii 3akoH U Ilepuoauueckas cucTeMa XUMHUYECKUX AJIEMEHTOB
JI.. MenneneeBa. CBsA3b MEpUOAMYECKOro 3akoHa W Ileprmoandeckoil cucTeMbl
XUMHUYECKHX DJIEMEHTOB C COBPEMEHHOM TEOpHUeM CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUECKUX DJIEMEHTOB M 00pa3yeMbIX UMH
MPOCTBIX M CJHOXHBIX BENIECTB 10 TpyIllnaM M [epuojiaM. 3HAuYCHUE
nepuoauueckoro 3akona /.M. Menaeneesa.

XuMuueckass CBS3b. BHABl XUMHYECKOM CBS3WM. KOBAJICHTHAs, HWOHHAS,
MeTajTndeckas. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3U: OOMEHHBIM H
JTOHOPHO-AKLIENTOPHBIN. DHEPrus U JinHa CBsi3U. [[0IIpHOCTH, HANPABIEHHOCTH U
HACBIIIAEMOCTh KOBaJE€HTHOW cBsi3u. KparHeie cBsizu. BopoponaHas CBs3b.
MexMoNeKysIpHbIC B3aUMOJAEHCTBUA.

BaneHTHOCTh M BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBsI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C HX T€OMETPHUUECKUM CTPOCHHEM (Ha MpUMEpe COCTUHCHHIA
3JIEMEHTOB BTOPOI'O IIEPUO/IA).

IIpencraBneHnrie 0 KOMIUIEKCHBIX coeIMHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILUIEKCOOOpa3oBaTelb, JUTaHAbl. 3HAUCHHE KOMIUIEKCHBIX COCIMHCHUH.
[TonsTHE O KOOPAMHAIIMOHHON XHUMUHU.

BemectBa  MOJIEKYJSIPHOTO M HEMOJIEKYJISIPHOTO ~ CTPOCHMS.  THIbI
KPUCTAJUTMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[Tonstue o gucnepcHbIx cucremax. MctunHble pacTBOpHI. [IpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIpaKEHUSI KOHIICHTpAIlMM PacTBOPOB:
MaccoBasl J0Jisl BEIlIECTBAa B pacTBOpE, MOJIsIpHAA KOHLIEHTpauus. HacblllieHHbIe U
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpHcCTamioruaparsl.



Knaccudukaius u HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUAIIbHBIC
Ha3BaHUA OTJICJIbHBIX MPEACTABUTEIEH HEOPTaHUYECKUX BEIIECTB.

Knaccuduxanys XUMUYECKUX PEaKIMil B HEOPTaHUYECKOW M OPTaHUYECKON
XUMUM. 3aKOH COXPaHEHMSI MAacChl BEIIECTB; 3aKOH COXPAHEHMS U TPEBpAILCHUS
SHEPTUM MPU XUMHUYECKUX peakiusax. TernoBbie 3PheKThl XUMUYECKUX PEAKIIHUi.
TepMOXuMHUYECKUE YPABHEHUS.

CKOpOCTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3JudYHBIX (PaKTOPOB.
['omoreHHbIE U reTeporeHHbIe peakiuu. Kataaus u Katainu3aTopsl.

OO6paTtumble 1 HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHs. DakTOphl, BIUSIONIME HA TMOJIOKEHUE XHMHUYECKOrO
paBHOBECHSI: TeMIIepaTypa, JaBJICHUE U KOHIICHTPALMM BEILIECTB, YYaCTBYIOUIUX B
peakuuu. [Ipunmun Jle [latense.

OnekTponuTudeckas auccoumanus. CuiibHble W CiaOble AJIEKTPOJIUTHI.
Crenenp auccouuarnuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHasl, HEHUTpajbHasd,
mienovnas. Bogopoansiii nokaszarens (PH) pactBopa. I'maponu3s coneii. Peakiuu
HOHHOTO OOMEHa.

OKUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCJICHUS.
Okucnurellb M BOCCTAHOBUTENb. lIpomecchl OKHCIEHHST W BOCCTaHOBIICHMS.
Baxwneiimme OKHCIMTENIM W BOCCTAaHOBUTETU. MeETOH SJEeKTpOHHOro OayaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIABOB BEIIECTB.

OKCTIEPUMEHTAIBHBIE METOJbI HM3YYEHHsS BEIIECTB M WX MPEBPaAIICHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpPOAAa B TMPUCYTCTBUM KaTaau3aTopa, MOJEIH
KPUCTATHYECKUX PEIIETOK, TPOBEACHUE PEaKIIuii HOHHOTO OOMEHa, OmpeielieHHue
Cpelbl PacTBOPOB C IOMOIIBID HMHAMKATOPOB, WU3YYCHUE BIUAHUS PA3TUYHBIX
(akTOpOB Ha CKOPOCTh XUMHUUYECKOM pEaKIUU U TIOJOKEHHE XUMHYECKOTO
paBHOBECHSL.

Heopranuueckast Xumus.

[Tonoxxenue HemetayyioB B llepuoamyeckoil cucremMe XHUMHUYECKHX
anemenToB .. MenneneeBa u 0COOCHHOCTH CTPOCHHS UX aTOMOB. Du3ndeckue
CBOMCTBAa HEMETAJJIOB. AJIOTPOIUS HEMETAIOB (HA IMpUMeEpe KHUCIOPOJa, CEphl,
dbochopa u yriaepona).

Bonopon. ITlonmydyenue, pusznueckne u XUMHUUYECKHE CBOMCTBA. PEAKIMHU C
METaJUIaMd W HEMETajylaMHM, BOCCTAaHOBUTEJIbHBIE CBOWCTBA. [ MApUIBL.
TonIMBHBIC 3JIEMEHTHI.

l"asnorensl. HaxoxaeHue B mpupojie, CIOCOOBI MOTyYeHHs, PU3NUECKUE U
XUMHUYECKHE CBOWMCTBA. ['aioreHoBOI0poAbl. BaxkHelne KUCIOpoACOoAepKalue
COeIMHEHUs TajoreHoB. JlabopaTopHbIe W MPOMBIILICHHBIE CITOCOOBI MOJIYYEHUS
rajoreHoB. [I[puMeHeHne TaIOTeHOB U X COSTUHEHUM.



Kucnopon, o3oH. JIabopaTtopHble W NMPOMBIIUICHHBIE CIOCOOBI IOTYYCHUS
kuciopona. Pu3nyecKkne W XUMHUYECKUE CBONCTBA W NMPUMEHEHHE KHCIOPOJa M
030Ha. OKCUABI U IEPOKCHIBI.

Cepa. Haxoxpaenue B mpuUpoje, CIOCOOBI MONy4YeHUs, (U3NYECKue u
xuMuueckue cBoictBa. CepoBogopon, cyiasbuasl. Oxcun cepwi(lV), oxcua
cepoi(VI). CepHucras W cepHas KHCIOTHI M HX coid. OCOOEHHOCTH CBOWCTB
CepHOU KHCIOTHI. [IpMeHeHUE cephl U €€ COeTMHEHU.

Azor. HaxoxaeHue B TpHpPOAE, CIIOCOOBI TMOJYYCHHS, (PU3HYECKHEC W
XHMHYECKHE CBOMCTBA. AMMUAK, HUTPUABL. OKCHIBI a30Ta. A30THCTasi M a30THAs
KHCIIOTBI U UX cojid. OCOOCHHOCTH CBOWCTB a30THOW KUCIIOTHI. [IpuMeHeHne a3oTa
U €TO COCJIMHCHHMA. A30THBIC yI00pEHUSI.

dochop. HaxoxknmeHue B Hpupojae, CHOCOOBI TMOJNYYCHHS, (PU3NYSCKHE U
xumuueckue cBoictBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucinota U e€ comu. I[Ilpumenenue Qocdopa u ero coeaunenuit. PocopHbie
yIoOpeHus.

Yriuepon, HaxoXKJACHHE B NpUPOJE. AJUIOTPOINHBIE  MOIUDUKAIIH.
duspyeckue W XUMHUYECKHE CBOWCTBA TIPOCTHIX BEIISCTB, OOpa30BaHHBIX
yriepogom. Oxcup yriepona(ll), oxcun yrimepoma(lV), yrompHas KucioTa u e
CoJii. AKTHBHPOBAHHBIN YroJib, afcopOmus. DymiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IpUMEHEHHE MPOCTHIX BEIICCTB, 0OPa30BaHHBIX YIJIEPOJIOM, U €r0
COEeJIMHEHUH.

Kpemuuii. Haxoxaenue B mpupojie, CIoOcoObl MOJNyYeHHs, (PU3NYSCKHE H
xuMudeckue cBoictBa. Oxcua kpemuus(lV), kpeMHHEBas KHCIOTA, CHUIIMKATHI.
[TpuMmeHeHne KpeMHUS U ero coeauHeHui. CTEKII0, ero MoTydYeHUe, BUABI CTEKIIA.

[Tonmoskenune mMeTamwioB B Ileproaudeckoil cucreMe XUMUYECKUX DIIEMEHTOB.
OCOOEGHHOCTH CTPOEHHUS DJECKTPOHHBIX 000J0YeK aToMoB MeTaiioB. OOmue
(du3MYecKre CBOMCTBA METAIOB. [IpUMEHEHHE METaIOB B OBITY M TEXHUKE.
CruiaBbl METAILIOB.

DNIEKTPOXUMUYCSCKHA P  HampspkeHUd  MeTtaiwmoB.  OOmme  CcrocoOb

MOJTyYEHUS METaJIJIOB: TUIPOMETAILTYPIUS, MAPOMETAILTYPIus,
anekTpoMeramutyprus. [lonsitue o koppo3uu metayioB. CrocoObl 3alIUThl OT
KOpPPO3UH.

O6mas xapakrtepuctuka meTtamioB |A-rpynnsl [leproguyeckoit cucTembl
XUMHYECKUX dJieMeHTOB. Harpuit u kammii: mnonydeHue, QU3MYECKUE U
XUMHYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COCAUHEHUH.

O6mas xapakrepuctuka MetamuioB |lIA-rpynnel Ilepuoamueckoit cuctemsl
XUMHYECKUX DJIEMEHTOB. MarHuii M KajubUui: mMojydeHue, Quanyeckue Hu
XUMHYECKUE CBOMCTBA, MPUMEHEHUE TMPOCTHIX BEHIECTB U UX COCAMHEHH.
XKécTkocTh BOABI M CLTOCOOBI €€ YCTpAHEHHUSI.



AJTFOMUHMI: TI0JTydeHue, GU3NUECKUe B XUMUYCCKUE CBOMCTBA, TPUMEHEHHE
IIPOCTOr0 BEIIECTBA M €ro CoeauHCeHHH. AMQOTEpHBIC CBOWMCTBa OKCHIA |
THJIPOKCH/IA ATFOMHHHS, THIPOKCOKOMILIEKCHI aTFOMHHHSI.

OOmias  xapakTepHCTHKa METaUIOB MOo004YHBIX moarpymmn  (B-rpymm)
[Teproarueckoit CHCTEMbI XUMHUYECKHX JJIEMEHTOB.

dusndeckre U XMMHUYECKHE CBOMCTBA XpoMa M ero coeauHeHui. OKCUabl U
rugpokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). Xpomatbl U auxpomaTsl, HUX
OKHCIIUTENIbHBIC CBOMCTBA. [loIyueHre 1 MPUMEHEHHE XpOMa.

dusnyeckre W XUMHUYECKHE CBOWMCTBA MapraHiia M €ro COCAMHCHHU.
Baxwneimue coemunenuss Mapraunua(ll), wmapranma(lV), wmapranma(VI) wu
mapranna(VIl). [lepmanraHaT kanus, ero OKMCIUTEIIbHBIE CBONCTBA.

dusnueckre ¥ XMMHYECKHUE CBOMCTBA JKeje3a U ero coeauHeHui. OKCHbl,
rugpokcusl U conu xkeneza(ll) u sxenesa(lll). Tloaydyenre u npumMeHeHHE Kee3a
U €T0 CILIABOB.

dusndeckre ¥ XUMHUYECKHE CBOMCTBA MeIH U e€ coenuHenui. [lonyuenue u
pPUMEHEHHE MM U e€ COCAMHECHUH.

[{uuk: monydeHue, (U3MYECKHMe M XHMHUYCCKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHA U TUAPOKCHIA IIMHKA, TUAPOKCOKOMITICKCHI IMHKA. [IpuMeHeHHe
IUHKA U €r0 COCAMHECHHUM.

DKCIIepUMEHTAIbHbIE METOAbl H3YYECHHs BEIIECTB M HMX IPEBPALICHHIA:
u3ydeHre oOpas3IlOB HEMETasIOB, TOpeHue cepbl, ¢ocdopa, kene3a, MarHus B
KHUCJIOPOJIE, H3yYeHHE KOJUICKIMK «MeTalmisl W CIUIaBbI», B3aMMOJICHCTBHE
IIEJIOYHBIX M MIEJIOYHO3EMEIbHBIX META/UIOB C BOJOM (BO3MOYKHO HCIIOIb30BaHHE
BHICOMATEPUAJIOB), B3aUMOJICHCTBUE IMHKA M jKelie3a C PacTBOPAMH KHCJIOT H
1Ie0ueH, KaueCTBECHHBIC PEaKI[MH Ha HEOpraHMYEeCKHe aHWOHBI, KATHOH BOJOPO/a
U KaTHOHBI METAJUIOB, B3aMMOJCHCTBHE THAPOKCHIOB ATIOMHHHS M IIMHKA C
pacTBOpaMH KHCJIOT W IIeJoYuei, peleHrue dKCIEPUMEHTAIbHBIX 3a/1a4 [0 TeMaM
«T"anorensr», «Cepa U e€ coenuHEHHUSI», «A30T U Gochop U UX COCTUHEHUS»,
«MeTaJuTbl TJIABHBIX TOATPYII», «MeTallbl MOOOYHBIX MOATPYIIIY.

XuMMSA ¥ )KU3Hb.

Posib XuMuu B 00ecIieYeHHH YCTOMYMBOTO Pa3BUTHUs 4yesioBeuecTBa. [loHsaTHE
O HAyYHbIX METOJaX IIO3HAHUS W METOMOJIOTUH HAyYHOTO HCCIICIOBAHMS.
HayuHble MpUHIMITBI OpraHU3al[id XMMHYECKOTO MTPOU3BOCTBA. [IpOMBIIUIEHHbIC
CIOCOOBI MOTYYCHHs BaKHEHININX BellecTB (Ha MpuUMepe MPOU3BOJCTBA aMMHaKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpOMBIIIEHHBIE CIIOCOOBI MOJIYYCHHSI META/UIOB U
CIUIaBOB. XHMHYECKOE 3arps3HECHUE OKPYXKAroIled Cpelbl U €ro IMOCICIACTBHS.
Poiib xuMuu B 00ecIieYeHHH YHEPTeTHUECKON 0€30MaCHOCTH.

XumMusi W 30pOBbe uejoBeka. JlekapcTBeHHBIe cpenactBa. IIpaBuiia
UCIIOJIb30BaHUS JIEKAPCTBEHHBIX MPenapaToB. Pojib XUMUU B Pa3BUTHH MEUIIUHBI.



XUMUs ALY, OCHOBHBIE KOMIIOHEHTHI, MHUIIEBLIE 100aBKU. PoJIb XUMHUHU B
o0ecIeueHnH MUIIEBON 0€30IaCHOCTH.

Kocmernueckne u mapdromepHbie cpeacTtBa. beitoBas xumus. IlpaBuma
0€30MacHOr0 MCIOJB30BaHMS TIPETNapaToB OBITOBOW XUMHUW B ITOBCEIHEBHOU
KU3HM.

XuMUsi B CTPOUTEILCTBE. BaKHEHIIIHE CTPOMTEIbHBIE MaTepuaibl (LIEMEHT,
0eToH).

XUMUS B CEITbCKOM X03siiicTBe. OpraHMYecKue ¥ MHHEPAIbHbIC YI00OPCHUS.

CoBpeMeHHBIC KOHCTPYKIIMOHHBIC MaTepHajbl, KpacKH, CTCKJIO, KepaMHuKa.
Matepwuaisl s 2JIeKTpOHUKH. HaHOTeXHOI0THY.

PacuétHnie 3agaun.

Pacuétel: Macchl BemecTBa Wid 00bEMA Ta30B MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIUU BEIIECTB,
Maccel (00bEMa, KOJNMYECTBAa BEIIECTBA) IMPOAYKTOB pEAKIMH, €CAH OJHO H3
BEIIECTB HMMeEET NpuMecH, macchl (00bEéMa, KOJMUYECTBA BEIIECTBA) MPOAYKTA
peakluM, €CJIM OJIHO W3 BEIICCTB JAaHO B BHJIE pPAacTBOpa C OMNpEICICHHOM
MacCOBOHM JoJieli pacTBOPEHHOTO BEIIECTBA, MACCOBOW JOJU M MOJIIPHOM
KOHIICHTpAI[MK BEIIeCTBA B PAaCTBOPE, JOJIM BBIXOJA IMPOAYKTA PEAKIUU OT
TEOPETUYECKH BO3MOKHOTO.

MexXnpeIMeTHbIE CBS3H.

Peanuzanmss  MEXIpPEAMETHBIX  CBSA3CH MNpU  HU3YYCHWM  OOIIEH W
HEOpraHu4eckoi xumuM B 11 Kitacce OCYIIECTBISICTCS Yepe3 MCIOIb30BaHUE Kak
OOIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK W MOHATUH, IPUHATHIX B OTACIBHBIX
MpeIMETax €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO1mue ecTeCTBEHHO-HAYYHBIC TTOHIATHS . SIBJICHUE, HAYYHBIN (aKT, TUIIOTE3A,
TeopHs, 3aKOH, aHAJIM3, CUHTE3, KiIacCH(HKaIUs, MePUOIUIHOCTh, HAOJI0ICHUE,
HU3MEpEHHE, SIKCIIEPUMEHT, MOJICTb, MOJICITUPOBAHHE.

®dusnka. MaTepus, MHUKPOMHUpP, MaKpOMHUp, aTOM, D3JEKTPOH, TPOTOH,
HEHUTPOH, MOH, U30TOIIBI, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTCTHUECKUI YPOBCHBD,
BEIIECTBO, TeNOo, O0BEM, arperaTHOe COCTOSHHUE BEIIECTBA, HJICATbHBIN Tas,
(buU3MYeCcKUe BEIMYMHBI, ¢IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buomnorus: kierka, opraHusm, sKocuctema, ouochepa, MeTaboanU3M, MaKpo-
1 MUKPO3JIEMEHTBI, OCJIKH, KUPBI, YIICBOIBI, HYKIICHHOBBIC KUCIOTHI, (DEpPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB ¥ TTOTOK SHEPTHH B SKOCHCTEMAX.

I'eorpadusi: MUHEpaTBI, TOPHBIE MMOPOJIbI, MOJIC3HBIC HCKOMAeMbIe, TOILIUBO,
PECYPCHI.

TexHoMOrusA: XUMUYECKas MPOMBINIICHHOCTh, METAJUTYPIHsl, CTPOUTCIIbHBIC
MaTepHalIbl, CeIbCKOXO03sHUCTBEHHOE MPOU3BOJICTBO, MHINEBAas MPOMBIIIJICHHOCTD,
dapmarneBTHICCKas TIPOMBIIIICHHOCTD, MIPOU3BOJICTBO KOCMETHYECKHUX



nperaparoB, IMPOU3BOACTBO KOHCTPYKIHMOHHLIX MATCPUATIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTDH, HAHOTCXHOJIOTHUH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMEI 110 XM
HA YTJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OEPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

B CcOOTBETCTBHM C CHCTEMHO-IEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYpe
JIMYHOCTHBIX PE3YJbTATOB OCBOEHHUS NpeaMeTa «XUMHUsS» HAa YPOBHE CPEIHETO
oOiero 0o0pa30BaHMsS BBIICICHBI CICIYIONIME COCTABISAIONIUE. OCO3HAHUE
OoOy4YarolmUMHCST POCCUUCKON TpakAaHCKOM UIEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSITEIIBHOCTH W CAMOOIPEAECIICHHUIO; HAJTUYUE MOTHUBALIUU K
0oOy4eHHUI0; TOTOBHOCTh M CIOCOOHOCTH OOYYaIOIIUXCS PYKOBOICTBOBATHCS
NPUHATBIMA B OOIIECTBE TMpaBWJIaMM W HOPMaMH TIOBEJICHMS, HaJIHYHE
MIPaBOCO3HAHMS, SKOJIOTHUECKON KYJIbTYpPhI; CHOCOOHOCTh CTaBUTH LIEJIU U CTPOUTH
’KU3HEHHBIC TIJIaHbI.

JIM4HOCTHBIE PE3YyJAbTaThl OCBOCHHUSI TIpeAMETa «XHUMHS» OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIbITA TO3HABATEILHOW U MPAKTUYCCKON JeATeIbHOCTH
00y4Jaromuxcs B MPOIeCcce peann3auu 00pa3oBaTeIbHON JeATeIbHOCTH.

JIM4yHOCTHBIE PE3YyJAbTaThl OCBOCHHUSI TIpeAMETa «XHUMHS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIBITA TO3HABATEILHOW U TMPAKTUYECKON JeATeIbHOCTH
oOydJaromuxcs B MPOIECCe peanu3aliu 00pa30BaTeIbHONW NIESITEIILHOCTH, B TOM
YMCJIC B YACTH.

1) rpaIaHCKOr0 BOCIUTAHMS:

OCO3HAHUs 00YyYaIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAKEHUS K 3aKOHY U MPABOMOPSIKY;

MPEJICTABICHUSI O COLMAJbHBIX HOpPMAax M TMPaBUJIaX MEKIMYHOCTHBIX
OTHOIIIEHHUH B KOJJICKTHUBE;

TOTOBHOCTA K COBMECTHOM TBOPYECKOM MJEATEIbHOCTH MPU CO3HAHUU
y4eOHBIX MPOCKTOB, PEIICHUH y4eOHBIX M TMO3HABATEIBHBIX 3a/a4, BBITIOJHCHUHU
XUMHUYECKUX IKCIIEPUMEHTOB,

CIIOCOOHOCTH TOHMMAaTh U TMPUHUMATh MOTHBBI, HAMEPEHUs, JIOTHKY U
apryMEHTBI JPYTUX MPH aHAJIM3E PA3IMUYHbBIX BUJOB YU€OHOU NEATEIIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUS

LEHHOCTHOTO OTHOIIEHHUS K HCTOPUYECKOMY H HAYYHOMY HACJIEIUIO
OTE€UYSCTBEHHOU XUMMUU,

YBOXEHUSI K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
MPUJTIOKEHUSI XHWMHUHU, OCO3HAHMS TOrO, 4YTO [AaHHBIE HAyKH €CTh pPEe3yJIbTaT
JUTMTENIPHBIX ~ HAOJIOJICHUHM, KPOMOTJIMBBIX  SKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPYAa YYEHBIX U TPAKTUKOB,;



WHTEpPECa M II03HABATCIIBHBIX MOTHBOB B TIOJYYCHHH H IOCJICIYIOIIEM
aHanu3e WH(OpPMAIMU O MEePEAOBBIX JOCTHKCHHUSIX COBPEMEHHON OTCYECTBCHHOM
XHMMH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MIOBEICHHSI,

CIIOCOOHOCTH OIICHMBATh CUTYAIlUH, CBA3aHHBIC C XUMUYCCKUMU SIBJICHUSMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh HA MOPAJIbHO-HPABCTBECHHBIC
HOPMBI U TICHHOCTH,;

TOTOBHOCTH OIICHUBATh CBOE TOBEACHHE M TIOCTYNKH CBOMX TOBapHIIEH C
MO3UIIMI HPABCTBCHHBIX W MPABOBBIX HOPM M C YYETOM OCO3HAHMS IOCIICICTBUN
MOCTYITKOB;

4) opMupoOBaHHUS KYJIbTYPbI 310POBbSI:

MOHMUMAaHUS IIEHHOCTEH 370poBOTO MW  Oe3omacHOro oOpasza JKH3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHUS K COOCTBCHHOMY (DU3MYECKOMY H
TICUXUYECKOMY 3/I0POBBIO;

coOoIcHUsT TIpaBUJI OE€30MacHOr0 OOpalleHUuss C BEIIeCTBaMH B OBITY,
MTOBCETHCBHOM JKU3HH, B TPYAOBOM JACATEIBHOCTH;

MOHWMAHUS IIEHHOCTH TPaBWJI HWHIUBHIYyAIbHOTO W  KOJUICKTUBHOTO
0€30TacHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIIUX 30POBBIO U KU3HH JIIOJICH;

OCO3HAHUS TOCJIEACTBUNA M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTpPeOICHHUS
aJIKOTOJIs, HAPKOTHKOB, KYPEHHS);

5) Tpy10BOr0 BOCIIUTAHMSA:

KOMMYHUKATHBHOW  KOMIIETGHTHOCTH B y4COHO-HCCJICI0BATEIbCKON
JCATCIBHOCTH, OOIISCTBEHHO IIOJIC3HOM, TBOPYECKOM HW  JPYrUX  BHIAX
NEATEILHOCTH,

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE B pCHICHUW MPAKTHYSCKHX 3aaad
COLMAIbHOM HAMpaBICHHOCTH (B paMKax CBOEIo Kjacca, IKOJbI);

HWHTEpeca K MPaKTUICCKOMY HU3YUYEHHUIO MPOQECCUuil pa3IMdHOTO Poja, B TOM
YKCJIC HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHH;

YBOXCHUS K TPYY, JIOJAM TPYJia U Pe3yJibTaTaM TPYIOBOH JESITCIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUAYAJIbHOH TPacKTOPHUU
oOpaszoBanus, Oyaymied mnpodeccuu W peanu3airi COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HHTEPECOB H
MOTpeOHOCTEH O0IECTBA;

6) 3K0JI0rHYeCKOro BOCIIUTAHUS .

HKOJIOTHYECKHU IIEIECOO0PA3HOT0 OTHOIICHHS K TPHUPOAC KaK HCTOYHUKY
CYIIECTBOBAaHHUS KU3HHU Ha 3eMJI¢;

MMOHUMaHMUS TJ00aJbHOTO XapaKTepa HKOJOTHYCCKUX IMPOOJeM, BIUSHUS
HKOHOMHYECKHUX MPOIIECCOB Ha COCTOSIHUE TIPUPOTHOMN M COIMATBLHOM CpEeIbl;



OCO3HAaHUS HEOOXOAMMOCTH MCHOJIL30BAaHUS JOCTHI)KEHUM XUMHH IS
pelIeHUs] BOIPOCOB PALIMOHAIIBHOTO ITPUPOIOTIOJIB30BAHMUS;

AKTUBHOTO HENPUATUA JCUCTBHUM, TMPUHOCAIIUX BpPEH  OKPYKAIOIIEH
MIPUPOJIHON Ccpejie, YMEHHUsI TPOTHO3UPOBATh HEOIATrONPUSTHBIC IKOJIOTHYECKHE
MOCJIEACTBUS NPEAITPUHUMAEMBIX IEUCTBUM U MPEAOTBPALIATh UX;

HAINYUS PA3BUTOTO 3KOJOTMYECKOTO MBILILICHUS, YKOJIOTUUYECKOU KYIbTYPHI,
OIIbITA JICITEIbHOCTH YKOJIOTUYECKOU HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MU B IO3HABATEIIbHOM, KOMMYHUKATUBHOM W COLMAIbHOMN
MpaKTUKe, CIOCOOHOCTM U YMEHMsSI AaKTHUBHO TPOTHBOCTOATH HJICOJOTUH
xemohoouu;

7) HEeHHOCTH HAYYHOI'0 O3HAHMS:

MHUPOBO33PEHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO PpPa3BUTHSA
HayKH U OOIIECTBEHHOU MPAKTUKH,

MOHUMAaHMS CHeNUPUKU XMMHM Kak HayKd, OCO3HaHUA €€ polu B
GbopMUPOBAaHUU PAIMOHAIBPHOTO HAYyYHOT'O MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO
npecTaBieHuss 00 OKPYKaroleM MHUPE KaK O €AMHCTBE MPHUPOJIbI U YeJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHHU TMPOOJIeM COXpaHEHUs
MIPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTH B  0COOOM 3HAYUMOCTH XUMHH JJII  COBPEMEHHOM
UMBWIM3AIMHA. B €€ TYMAaHUCTHUYECKOM HANpPABICHHOCTH W BAXXHOW pOJUA B
CO3JJaHMU HOBOW 0a3bl MaTepHAIBHOM KYyJIbTYpbl, B PEIICHUU TJIO0ATBHBIX
mpo0JjieM yCTOMYMBOTO PAa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETHUYECKOMH,
MUIIEBONA U IKOJIOTUYECKONW 0€30MacHOCTH, B PA3BUTHUU MEAMIIMHBI, 00ECIICUCHUN
YCIIOBUH YCIIEIIHOTO TPyJa U DKOJOTHYECKU KOMMDOPTHOHN KU3HHU KaXKJIOTO WICHA
o0111eCTBA;

€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH: TIOHHUMAaHHUs CYIIHOCTA METOHO0B
MMO3HAHMS, UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh
MoJTydyaeMble 3HaHUS sl aHAIN3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIEro MUpa U
MIPOUCXOIAIIMX B HEM M3MEHEHUH, yMEHUs JejIaTh 000CHOBAHHBIC 3aKIFOUCHUS Ha
OCHOBE HAyyHbIX (AKTOB W UMEKOIIMXCS JIaHHBIX C IMEJbI TMOJyYCHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJILHO HCIIOJIL30BaTh XHMHYECKHE 3HAHUS IS
pelieHus MpooJieM B pealbHBIX KU3HEHHBIX CUTYaIUX;

MHTEpeca K MO3HAHUIO, UCCIIEA0OBATEINBCKON AEATEIBHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEephIBHOMY OOpa3oBaHUI0 U
caM0o00Opa30BaHHI0, K AaKTUBHOMY IIOJYyYCHHIO HOBBIX 3HAHMH 110 XHMHH B
COOTBETCTBUHU C KU3HEHHBIMU MMOTPEOHOCTIMU;

HWHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3IudHBIX cepax mpodeccuoHaaIbHON
NIEITCIILHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MeTanpeIMeTHbIE Pe3yIbTaThl OCBOCHHUS IPOrPAMMBI 110 XMMHUH Ha YPOBHE
CpeaHero o01Iero 0opa3oBaHus BKIIOYAOT:

3HaUYMMbIE i1 (OPMHUPOBAHHMS ~ MHUPOBO33PCHHSI  OOYYarOIIHUXCS
MEXKIUCIUIUTMHAPHBIE (MEXKIIPeaIMETHbIC) OOIICHAYYHbIC MOHATHS, OTPAKAIOIIUC
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa M CHENU(UKY METOJOB ITO3HAHMS,
UCIIOJIB3YEMBIX B €CTECTBCHHBIX Haykax (MaTepws, BEILECTBO, SHEPTHs, SIBIICHUE,
mpolece, CUCTeMa, HayYHbId (DaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHKE, HAOIIOICHUE, U3MEPECHHUE, SKCIIEPUMEHT U APYTHE);

yYHHUBEpCallbHbIC yueOHbIe AeicTBHs (MO3HABaTEIbHbIC, KOMMYHHKATHBHBIE,

pETyJISTHBHBIC), o0ecrieynBaoIIne dbopmupoBanue G yHKIMOHAIBHOU
I'PaMOTHOCTH U COIIMAIbHOW KOMITIETEHLIMH 00YyYarouuxcs;
CHOCOOHOCTH oOyuaromuxcs UCII0JIB30BaTh OCBOEHHbBIE

MEXKIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHMUS W YHHUBEpCAIbHbIC YYEOHBIC
JCUCTBUS B ITIO3HABATEILHOW U COLMAIBHOMN ITPAKTHUKE.

MeranpeaMeTHbIE PE3yIbTaThl OTPAXKAKT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  IIO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMH UM  PETYJSITUBHBIMU
JICUCTBUSIMU.

IMo3HaBaTe/IbHbIE YHUBEpPCAJIbHBIE YUeOHbIE el CTBHS

1) 6a30BbIe JJOTHYEeCKHe TeCTBHA:

CaMOCTOATEIbHO  (OPMYJIHPOBATH M aKTyaJlM3MpOBaTh  IPoOJIEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENeATh IENH JEATCIBHOCTH, 3ajaBas IapamMeTpbl M KPUTEPUH HX
JTOCTHYKEHHUSI, COOTHOCUTD PE3YJIbTaThl JIEITECILHOCTH C MIOCTABICHHBIMH LIEISMH;

UCIIONIb30BaTh MPH OCBOCHUH 3HAHWN IPUEMBI JIOTHYECKOIO MBIILICHHS
BBIJICIIATh XapaKTEpHbIE NMPH3HAKK MOHATHN W yCTaHABJIMBATH HX B3aHMOCBS3b,
HCIOJIb30BaTh COOTBETCTBYIOIINE OHITHS I OOBSICHEHHS OTIACIbHBIX (DAaKTOB U
SIBJICHUM,

BBIOMpATh OCHOBAaHUS M KPUTEPHHM Ui KiIaCCH(DHUKALMU BEIIECTB H
XAUMHUYECKUX PEAKIIHIA;

yCTAaHABIUBATh IMPUYUHHO-CIIEACTBEHHBIE CBS3M MEXAYy HM3y4aeMbIMH
SBJICHUSMU,

CTPOUTH JIOTHYECKHE pacCyXAcHHsS (MHAYKTUBHBIE, I€AYKTHBHBIE, IIO
AHAJIOTMH), BBISBIATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B PAacCMATPUBAEMBIX
SBJICHUAX, (OPMYIUPOBATH BHIBOBI U 3aKIFOUECHHS;

OPUMEHSTh B MPOIECCE MMO3HAHMS HMCIIOIb3yEMbIE B XUMHH CHMBOJIMYECKHE
(3HAKOBBIE) MOJICIIH, TPEOOPA30BHIBATH MOICIIbHBIC MPEACTABICHUS — XUMHUCCKHM
3HaK (CMMBOJI) DJJIEMEHTa, XUMHUYecKas ¢GopMylia, YpaBHCHHE XHMHYECKOM



peakiuu — TpU PEIICHUM YYEOHBIX MO3HABATEIBHBIX W MPAKTHUYECKUX 3ajad,
MIPUMEHATh HA3BAHHBIC MOJICJILHBIE TIPECTABICHHUS JJIsI BBIABICHUS XapaKTEPHBIX
MPU3HAKOB U3YYaEMBbIX BEIIECTB U XUMUUYECKUX PEAKIIUL.

2) 6a30BbIe HCCJIEN0BATEIbCKHIE I CTBHA:

BJIaJICTh OCHOBAaMHM METOJOB HAYYHOI'O TMO3HAHUSI BEIIECTB U XUMHUYECKUX
peaKkuuii;

dhopMyIUpOBATh IS U 33]1a4l UCCIICIOBAHMS, UCTIOIH30BaTh MOCTaBICHHbIE
U CaMOCTOSITEIbHO CGhOPMYJIUPOBAHHBIC BOINPOCHI B KayeCTBE HHCTPYMEHTA
MMO3HAHUS M OCHOBBI ISl (DOPMHUPOBAHUSI TUIIOTE3BI 1O MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUMH;

BJIaJICTh HABBIKAMHM CaMOCTOSATEIBLHOIO IUIAHUPOBAHUS U  MPOBEACHMS
YUCHHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOJI0/IaTh 32 XOJOM
mpoIriecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynibTaT, (OpMYyJIHpPOBATH
0000IIIEHUS U BBIBOJIBI OTHOCHUTEIBLHO JOCTOBEPHOCTH PE3YJILTATOB UCCIIEIOBAHMS,
COCTaBJISITh 0OOCHOBaHHBIN OTUET O MPOJICIAaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIEOBATEILCKOM M MPOCKTHOU
JESATeTLHOCTH, TMPOSBIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJIOB PEIICHUS NPaKTUYECKUX 3a7ad, MNPUMEHCHUIO Pa3IMYHbIX
METO/I0B MTO3HAHUS.

3) padora ¢ uHpopManHeNi:

OPHCHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX HHpopMmaruu (HaydHO-
MOMYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIepKaHUs, CIPaBOYHBIE IOCOOMS,
pecypcbl MHTepHEeTa), aHAIM3UPOBATh WHGOPMAIIMIO Pa3IMUHBIX BUIOB M (hopm
MIPEJICTaBJICHUS, KPUTUYECKHU OIICHUBATH eé JIOCTOBEPHOCTh u
HETIPOTUBOPEYUBOCTD;

dbopMyIUpoOBaTh 3aMpPOChl U MPUMEHSATHh PA3IUYHBIC METOJbI MPU MOUCKE U
orbope wuHpOpMaIuK, HEOOXOAUMON IS BBINOJTHEHUS YYEOHBIX 3ajad
OIPEAEIEHHOrO THUIIA,

npuoOpeTaTh OIBIT HCMOIL30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U Pa3JIMYHBIX MOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAIBHYIO  (HOpMYy  IpeJCTaBICHUS
uHbopmaliuu (cxembl, rpaduKH, AMarpaMMBbl, TAOJIHIIbI, PUCYHKH U APYTHUE);

WCIIOJb30BaTh HAy4YHBIM S3BIK B KAade€CTBE CpEJICTBA IMpU paboTe ¢
XAMHAYECKON HHMOpMalMel: MPUMEHITh MexXnpeaMmeTHble ((pU3nYecKue W
MaTeMaTHYECKUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBUATYPBI, HOMEHKIIATYPY;

HCITIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIIAHOCTH.

KoMMyHuUKaTHBHBIE YHUBEPCAJbHbIC YUeOHbIe 1eiiCTBUA:



3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKJa€MOM TEMBI B X0JI€ JUaIora u/min
JMCKYCCHUH, BBICKA3bIBATh UJEH, (POPMYITHUPOBATH CBOU MPEIOKESHHUS
OTHOCHUTEJIBHO BBITMIOJHEHUSI TIPEIJIOKEHHOH 3a/1a4u;

BBICTYNAaTh C IPE3EHTAUHUEW pe3yJbTaTOB I103HABATEIBHON JESITEIbHOCTH,
MTOJIyYEHHBIX CAMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BBIIOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTA, MPaKTUYECKON paboThl MO UCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaju3aluu yueOHOTO NPoeKTa, U POPMYIUPOBATH BHIBOJIbI
[0 pe3yJbTaTaM IMPOBEAEHHBIX MCCIEIOBAHUN MYTEM COTJIACOBaHUS MO3ULUN B
X07e 00CYXJIeHUs U 0OMEHa MHEHUSIMHU.

PeryasiTuBHBIC YHUBepcaJbHbIe y4eOHbIe ACCTBUSA:

CaMOCTOSITEJIbHO IUIAHMPOBAaTh M OCYHIECTBIATH CBOK ITO3HABATEIBHYIO
JESATENBHOCTD, ONIpelersas €€ Lead M 3aJadd, KOHTPOJIUPOBATH M II0 MEpE
HEOOXOIMMOCTH KOPPEKTUPOBATh TMpEJUIaraéMblil  aNropuT™M JEHCTBUN Npu
BBITIOJTHEHUU Y4EeOHBIX M HCCIIEOBAaTEIbCKUX 3ajad, BbIOMpaTh HauOoliee
3G (dEeKTUBHBIN CHOCO0 HX pElIeHHs C Y4E€TOM TMOJYYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIUSIX;

OCYIIECTBIISITh CaMOKOHTPOJIb JAESTEJbHOCTH Ha OCHOBE caMoaHallu3a U
CaMOOIICHKH.

MNPEAMETHBIE PE3YJIBTATHI

[IpeameTHbIE pe3yabTaThl OCBOCHUS MIPOTPaMMBbI IO XUMUHU Ha YIITyOJIEHHOM
YpOBHE Ha YPOBHE CPEJHEr0 OO0IIEero 0O0pa30BaHMs BKIOYAIOT CHElU(pUYECKUE
JUTsl y4eOHOTO MpeaMeTa « XUMHUS» HaydHbI€ 3HAHUS, YMEHHS U CITIOCOOBI JeHCTBHIM
10 OCBOCHMIO, MHTEPIPETAIIMU U MPeoOpa30BaHUIO 3HAHUM, BUJIBI JIEATCIBHOCTH
M0 TIOJIYYEHUIO HOBOTO 3HAHMS U NMPUMEHEHUIO 3HAHUW B Pa3IUYHBIX yUeOHBIX
CUTYaIUsX, a TAKXKE B PEATbHBIX )KU3HCHHBIX CUTYallUsIX, CBA3aHHBIX C XUMHel. B
mporpaMMe IO XUMHUU TPEIAMETHBIC PE3yJbTaThl NPEACTABICHBI 10 TO0JaM
W3YUYCHUS.

10 KJIACC

[IpeameTHbie pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XuUMUSI»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN: O MECTE M 3HAYCHUH OPTaHHYECKOUN
XUMHUU B CUCTEME €CTECTBEHHBIX HAayK M €€ pOJu B 0OCCIEYEHHUHM YCTOWYHUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTETHUECKON U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUH HOBBIX MATEpPUAJIOB,
HOBBIX HUCTOYHUKOB HHEPTuH, B o0ecreyeHuun paloHaIbHOIO
MPUPOAOIIONIB30BaHUSA, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOLIEH KyJIbTYpPHI
YeJI0OBeKa, a TaKXe DJKOJIOIMYeCKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3JI0POBBIO U IPUPOIHOM CpELE;

BJQJICHHME  CHCTEeMOM  XMMHYECKHMX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIOJIAraloUIUe MOHATUS — XUMUYECKUN 3JIEMEHT, aToM, AJIpO U AJIEKTPOHHAs
obonouka aroma, S-, P-, d-aToMHbIe OpOUTa M, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSA aToMa, TUOpUAM3alUs AaTOMHBIX OpOWTaNei, HOH, MoJeKya,
BaJICHTHOCTb, 3JEKTPOOTPHUIATEIbHOCTh, CTENIEHb OKHUCIEHHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YIIepOoAHbIN CKeNeT, PYHKIIMOHAIbHAS
rpymmna, pagukKai, CTpyKTypHble (opmynbl  (pa3BépHYThIE, COKpaIIEHHBIE,
CKEJICTHBIE), H30MEpHUsl CTPYKTYpHas M TMPOCTPAHCTBCHHas (reoMerphueckasi,
ONTHYECKAs), H30MEpbl, TOMOJOTMYECKUN psa, TOMOJIOTH, YTJICBOIAOPOJIBI,
KHUCJIOPOJ- U a30TCOJEPKAILUE OPTraHUYECKUE COEIUHEHMs, MOHOMEp, IOJIMMEp,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COEAMHEHUS; TEOPUH, 3aKOHBI
(nepuoaunueckuii 3akon [[. U. MengeneeBa, Teopusi CTPOCHHS] OpPraHUYECKUX
BeniecTB A. M. ByTiiepoBa, 3akOH COXpaHEHHUsI MacChl BEUIECTB, 3aKOH COXPaHEHUS
U TPEBpAlCHHUS DSHEPrMM TMPH XUMHUYECKHX pEaKIUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUM SI3bIK XMMHH, MUPOBO33PEHUECKUE 3HAHMS, JIEKAlMe B OCHOBE
MOHUMAaHUSI TPUUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBJICHUH; MpeIcTaBlIeHUs
0 MEXaHU3Max XUMHUYECKHUX pEeaKIHi, TEPMOJWHAMUYECKHX M KHHETHYECKHX
3aKOHOMEPHOCTSIX X MPOTEKAHMsI, O B3AMMHOM BJIUSIHUM aTOMOB U TPYIII aTOMOB
B MOJICKYJIax (MHIYKTUBHBIA U Me30oMepHbId 3ddekTsr, opuentantsl | u Il pona);
(aKTOJIOTHYECKUE CBEACHUS O CBOMCTBAX, COCTaBe, IOJYyYEHUH M 0€30I1aCHOM
MCIOJIb30BAaHUM BAXKHEUIIUX OPraHUYECKUX BEIHIECTB B OBITY M MPAKTHUECKOU
NEeSATENBbHOCTH  4YelloBeKa, OOMMX  HAyYyHbIX  [PUHIUIAX  XHMHYECKOTO
NPOM3BOJCTBA (Ha MpUMEpE MPOU3BOICTBA METAaHOJIA, TepepaboTKH HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISABIATH XapaKTEpHbIE MPHU3HAKU TMOHATHIA,
yCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJIB30BAaTh COOTBETCTBYIOIIME MOHSATUS TPU
OMKMCAHUM COCTaBa, CTPOCHHUS U CBOMCTB OPTaHUYECKUX COEITMHEHUMN;

c(hOpMHUPOBAHHOCTh YMEHUIA'

HCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIHUKY JUIsl COCTABJICHHS MOJICKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJICTHBIX) (POPMYJ OPraHUIECKUX
BEILIECTB,;

COCTaBJIATh YPaBHEHUS XHUMHUYECKUX PEAKUUUA M PACKpPhIBATh MX CYIIHOCTH:
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ pEaKIMil  MOCPEACTBOM  COCTaBIICHUSA
ANIEKTPOHHOTO OajlaHca »JTUX peaklMid, peakuuii HOHHOrO oOMeHa MyTEM
COCTAaBJICHHUS UX TMOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH;



M3TrOTAaBIMBATh MOJIETU MOJIEKYJl OpPraHMYECKUX BEIIECTB JJIsl WILTIOCTPALUU
UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMUPOBAHHOCTh YMEHUM: yCTaHABIMUBATh MPUHAJIC)KHOCTh W3YUYEHHBIX
OpraHMYECKUX BEIIEeCTB IO HUX COCTaBy W CTPOCHUIO K ONpeneIEHHOMY
KJIacCy/Tpynme COCIWHECHHWH, JaBaTh WM Ha3BaHUA IO CHUCTEMaTUYECKOM
nomenkinatype (IUPAC) u npuBoaWTh TpHUBHAIbHBIC Ha3BaHUS IS OTIACIBHBIX
Npe/ICTaBUTENICH OPraHUYEeCKUX BEUICCTB (ITHIICH, alleTUIICH, TOJYOJI, TJIHIEPHUH,
ATUJICHTJIUKOJIb, (EHOJ, (QopMalblIeTu, aleTalIbACTUl, aleTOH, MYypaBbUHAs
KHCJIOTa, YKCYCHasl KUCJIOTa, CTEApUHOBAsI, OJICMHOBAS, NMaJbMUTHHOBASI KUCIIOTHI,
[VIMIVH, aJIaHWH, MajbTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U30MPEH, XJIOPOIPEH,
CTHUPOJI U APYTHE);

chOpMUPOBAHHOCTL YMEHHS OMNpEAEesATh BHJA XUMHUYECKOM CBS3U B
OpPraHWYECKUX COCAMHEHUAX (KOBaJIGHTHAs W HWOHHAs CBS3b, O- M T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHSI TPUMEHSTH TOJOKEHUS TEOPUU CTPOCHUS
oprannuyeckux BemectB A. M. bytnepoBa st 00bsICHEHHUSI 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHHUS;

chOpMHUPOBAHHOCTH ~ YMEHHUW  XapaKTEepH30BaTh  COCTaB, CTPOCHHE,
dbuzndyecKkre M XMMHYECKUE CBOMCTBA TUIMYHBIX MPEACTaBUTENEH pazIUYHBIX
KJIACCOB OPIaHMYECKHUX BEIECTB: aJKaHOB, IIUKIOAIKAHOB, aJKEHOB, aJIKaJUEeHOB,
QJIKWHOB, apOMAaTUYECKUX YTIJIEBOJOPOJOB, CIHPTOB, aJbJIECTUIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, IPOCTHIX U CIOXKHBIX A(PUPOB, KUPOB, HUTPOCOCAUHEHUN U
AMHHOB, aMHHOKHUCIJIOT, OJKOB, YIJIEBOJMOB (MOHO-, IU- W MOJUCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYH)  CBSI3b  MEXKJIY  HUMH  ypaBHEHUSMH
COOTBETCTBYIOIIMX XUMUYECKUX pEaKIUid C HCIOJb30BAHUEM CTPYKTYPHBIX
bopmy;

c(hOpMUPOBAHHOCTh YMEHHS TMOATBEPKIAaTh HAa KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CITOCOOHOCTH OPraHMYECKUX COSIUHEHUH OT
KPaTHOCTH M THIIA KOBAJICHTHOM CBsI3U (O- U TT-CBSI3H), B3aMMHOI'O BJIUSHHS aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTePU30BaTh UCTOYHUKH YTJIEBOJIOPOJHOTO
coipbsi  (He(hTh, NPUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro MepepaboTKUu H
MPaKTHYECKOE MPUMEHEHHE MPOYKTOB MepepabOTKH;

c(hOpMUPOBAHHOCTh BJIQJICHUS CUCTEMOM 3HAHUN O €CTeCTBEHHO-HAyYHBIX
MeTOJaX IMO3HaHUs — HAOJIIOJCHUHN, U3MEPEHUH, MOJCIUPOBAHUH, IKCIIEPUMEHTE
(peabHOM M MBICIICHHOM) U YMEHHUS IPUMEHSTh 3TH 3HAHMS,

c(hOopMUPOBAHHOCTH yMEHUs MIPUMEHSITh OCHOBHBIE orieparuu
MBICIIUTETILHON JIESITEIbHOCTH — aHalu3 W CHUHTE3, CpaBHEHHE, 0000lIeHuE,



CUCTEMATHU3aLIUIO0, BBISBIICHUE NPUYMHHO-CIEACTBEHHBIX CBSI3€W — JUISl U3YUYEHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKINN;

c(hOpMHUPOBAHHOCTh YMEHHM: BBISIBIISTH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C
MOHATHUSMHU U TPEICTABICHUSAMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IJIS
0ojiee OCO3HAaHHOTO TOHHMMAHMS CYIIHOCTH MAaTepHaIbHOTO €IWHCTBA MUDA,
MCIOJIb30BaTh CHUCTEMHBIE 3HAHMS MO OPraHUYECKOM XUMHH AJii OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBICHUHN, UMEIOIINX €CTECTBEHHO-HAYUHYIO IIPUPOLY;

chOpMHUPOBAHHOCTh YMEHUW: TPOBOJUTH pPaACUYEThl MO XUMHUYECKUM
dbopMynam U ypaBHEHMSIM XMUMHUYECKUX PEAKIMIl C UCIOJIb30BaHHEM (U3HUECKUX
BenuunH (Macca, OO0BEM ra30oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOLIMX
BEILECTBA C KOJIMYECTBEHHON CTOPOHBI: PACUETHI MO HAXOKACHUIO XUMUYECKOU
dbopMyIbl BelecTBa MO HM3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKUX HJIEMEHTOB,
MPOJIYKTaM CropaHusl, INIOTHOCTH ra3000pa3HbIX BEUIECTB,;

c(hOpMHUPOBAHHOCTh YMEHHUM: MPOTHO3UPOBATh, AHAJIM3UPOBATH U OLICHUBATh
C TO3MLUUH  DBKOJOTMYEeCKOW  O€30MacHOCTH  IOCIHEACTBHS  OBITOBOM U
IIPOM3BOACTBEHHOM JIEATENbHOCTH YEJIOBEKa, CBSA3aHHONM ¢ mepepaboTKoil
BEILECTB, UCIIOJIb30BaTh MOJYYEHHbIE 3HAHUS JJI1 NPUHATHS TPAMOTHBIX PELIECHUM
npo0JieM B CUTYalUsIX, CBA3AHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENIbHO IUIAHUPOBATh U IMPOBOJUTH
XAMUYECKUN OSKCIEPUMEHT (MOJydeHHEe M H3YYCHHE CBOWCTB OPraHUYCCKHX
BEILECTB, KAYECTBEHHBIC PEAKIMU YIJIIEBOJOPOJAOB PA3JIUYHBIX KJIACCOB H
KHUCJIOPOJCOJEPKAIIUX OPraHMYECKUX BEIIECTB, PELICHHE SKCIEPUMEHTAIBbHBIX
33724 TI0 PACMO3HABAHHIO OPTaHWYECKUX BEUIECTB) C COOJIOJCHHEM IPaBUII
Oe3omacHoro oOpalleHusi ¢ BelecTBaMH U J1a0OpaTOpHBIM OOOpYyIOBaHHUEM,
dbopMynaupoBaTh 1IeJib HMCCIENOBAaHUS, NPEACTaBIATh B paszauyHOM ¢dopme
pE3yAbTaThl IKCIIEPUMEHTA, AHAJTU3UPOBATH U OLICHUBATh UX JOCTOBEPHOCT;

c(hOpMHUPOBAHHOCTh YMEHUIA'

coOJII0/1aTh MpaBUia HKOJIOTUYECKU LIEJIECO00PA3HOT0 MOBEACHUS B OBITY U
TPYAOBOU JEATENBHOCTH B LEJISAX COXPAaHEHUS CBOETO 3J0POBbs, OKPYKAKOIIEH
MIPUPOIHOM CPEABl U TOCTUKEHUS €€ YCTOMUMBOIO pa3BUTHS,

OCO3HaBAaThb ONACHOCTb TOKCHUYECKOTO [EWCTBUS Ha JKHUBBIE OPraHU3MBbI
ONpeIeNEHHBIX OPraHUYECKUX BEIIECTB, TOHMMAasl cMblca nokasarens [IJIK;

aHAJIM3UPOBATH LIEJIECOO0PA3HOCTh NMPUMEHEHHS] OPTaHMYECKHX BEUIECTB B
MIPOMBIIIIEHHOCTH U B OBITY C TOUYKHU 3PEHUSI COOTHOIICHHS PUCK-TI0/Ib32,;

chOpMHUPOBAHHOCTh YMEHHUUH: OCYIIECTBIATH II€JICHANPABIECHHBI MOHUCK
XAMUYECKOH HHDOPMAIUK B pa3IMYHBIX HCTOUHUKAX (HaydHAs U yUYeOHO-HaydHas
JUTEpaTypa, CpeaCTBa MaccoBor uHpopmaiuu, MHTEpHET U Apyrue), KPUTHIESCKH
aHAJIM3UPOBATh XUMHUUYECKYIO MHPOpMAIINIO, TIepepadaThiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHH C MMOCTaBICHHON yueOHOM 3a1aueil.



11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEGHHS Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUN: O MaTEepHAIbHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSX W IO3HABAEMOCTH SIBJICHUN MPUPOJABI, O MECTE U 3HAYECHHUH
XUMHHU B CHUCTEME €CTECTBEHHBIX HayK U €€ pojiu B 00eCleueHUU YCTOMYMBOIO
pa3BUTHsI, B PEIICHUU NPOOJIEM 3KOJIOTHYECKOM, IHEPreTHYecKOl M MHUIIEeBOU
0e30MacHOCTH, B Pa3BUTHUM MEIUIMHBI, CO3/IaHUM HOBBIX MATE€pPUAJIOB, HOBBIX
HMCTOYHUKOB JHEPrud, B OOECHEUYEHHH PAIMOHAIBLHOTO MPUPOJIONOJIb30BAHUS, B
GbopMHpPOBAaHMM MHPOBO33pEHUS M OOIIEeHd KyJIbTypbl 4YeJlOBEKa, a TaKxke
HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUSI K CBOEMY 3[0POBbIO W IMPHUPOIHOM

cpezne;
BIAJICHUEe  CHUCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAeT:
OCHOBOTIOJIATAIOIINE TOHATHS — XUMHYECKUM DJIEMEHT, aToM, SJIpO aToMma,

W30TOIIbI, YJIEKTPOHHAsI 000JI0YKa aToma, S-, P-, d-aToMHbIe OpOUTAIIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHUS aToma, THOpuUaM3alvs aTOMHBIX OpOWTaneil, WoH,
MOJIEKYJIa, BaJEHTHOCTb, AJEKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHMUS,
XAMHYEeCKass CBs3b (KOBaJeHTHAs, HMOHHAs, MeETaJINYecKas, BOJOPOJIHAsN),
KpUCTAJUIMYECKasi pElETKa, XUMHUUYECKas pPeakius, pacTBOp, JJIEKTPOIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJIUTUYECKAST JUCCOIMALIMS, CTENEHb JUCCOIHMAIUY,
BOJOPOJHBIM TOKa3aTeslb, OKHUCIUTEIh, BOCCTAHOBUTEIb, TEIUIOBOM 3ddeKT
XUMUYECKOW PEaKlUM, CKOPOCTh XMMUUYECKON PEeaKiuy, XUMHUUYECKOE PABHOBECHE;
TEOPUU M 3aKOHBI (TEOpHs 3JICKTPOJIMTHYCCKON IUCCOLMAIINHU, TMEPUOIUYCCKUIN
3akoH [[.1. MenpaeneeBa, 3aKOH COXpaHEHUsI MACCHI BELIECTB, 3aKOH COXPAHECHUS U
MIPEBpAICHUS SHEPTUM MPU XUMHUYECKUX PEAKIMSAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JCHCTBYIOIIMX MAcC), 3aKOHOMEPHOCTH, CHMBOJHYCCKHHA SI3BIK
XUMUHM, MHUPOBO33PCHUECKHE 3HAHUA, JIeKallMe B OCHOBE IMOHUMAaHMS
NPUYUHHOCTH U  CHUCTEMHOCTH  XUMHYECKHX  SIBICHUH;  COBPEMEHHBIE
MPEJICTABJICHUS] O CTPOCHUU BELIECTBA HAa ATOMHOM, HOHHO-MOJEKYJISIPHOM U
HAJIMOJICKYJIIDHOM ~ YPOBHSIX; MPEACTABJICHUA O MEXaHU3MaX XUMHUUYECKUX
peakuuii, TEePMOJAMHAMMYECKMX H  KHHETUYECKUX 3aKOHOMEPHOCTSIX  HUX
MPOTEKaHUs,, 0 XMMHUYECKOM PAaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX CUCTEMAX;
(haKTOJIOTUYECKUE CBEJEHUS O CBOMCTBAaX, COCTaBe, IMOJIYUYCHUH U O€30MacHOM
WCIIOJIb30BAaHUU BaKHEUIIIUX HEOPTaHUUYECKUX BEIIECTB B OBITY W MPAKTUUYECKOM
NESATeTLHOCTA  YeJioBeKa, OOIMUX  Hay4YHBIX  MPUHIHMIAX  XUMHUYECKOTO
MPOU3BOJCTBA,

c(hOpMUPOBAHHOCTh YMEHHWI. BBIABIISITh XapaKTEpHbIE MPU3HAKU TOHSITHUH,
YCTaHABJIMBATh UX B3aWUMOCBS3b, MUCIOJIB30BATh COOTBETCTBYIOIINE MOHATUS MPHU
ONMCAaHUU HEOPTraHUYECKHUX BEIIECTB M UX MPEBPAILCHUN;



c(hOpMHUPOBAHHOCTh YMEHHUS HCIOIb30BATh XUMHUYECKYID CHUMBOJMKY JIJIs
coctaBiieHuss GOpMyd  BEIIECTB U  YpPaBHEHUUW XMMUYECKHX  PEaKIIHH,
cucremarndeckyro HomeHkiatypy (IUPAC) u TpuBHaibHbIC Ha3BaHUS OTICIBHBIX
BEILECTB,;

c(hOpMHUPOBAHHOCTH YMEHUS OTNPEIENSITh BaJICHTHOCTh U CTETIEHb OKUCICHUS
XAMHUYECKHUX SJIECMECHTOB B COCIMHCHUSX, BUJ XUMHUYECKOH CBs3M (KOBaJICHTHA,
WOHHAs, MeTaJuIn4YecKas, BOJOPOJHAs), THUIN KPUCTAJUIMYECKON PEmIETKH
KOHKPETHOI'O BEILIECTBA,

c(hOpMHUPOBAHHOCTh YMEHHSI OOBACHATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT
BUJAa XMMHUYECKOW CBA3M M THUIA KPUCTAJUIMYECKOW PEImETKH, OOMEHHBIN Hu
JOHOPHO-aKLENTOPHBIM MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3U;

chOpMHUPOBAHHOCTh ~ YMEHMI:  KJacCU(UUUPOBATh.  HEOpraHUYECKUe
BEILIECTBA 10 X COCTABY, XHMHUCCKUE PEAKIIUH [0 Pa3IMYHbIM MpU3HAKaM (Y4UCITY
U COCTaBy pearupyrolux BELIECTB, TEMIOBOMY 3G (dEKTy peakiuu, U3MEHEHHUIO
CTeNeHEl OKMCIEHUs DJIEMEHTOB, OOpaTUMOCTH, YYacTHUIO Karajiu3aropa H
APYTHUE); CAMOCTOSITEIILHO BHIOMPATh OCHOBAHUS M KPUTEPHUHU TS KiIacCU(PUKAIIUH
M3Yy4aeMbIX BEILECTB U XUMHUYECKUX PEaKLIUil;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPHUOJUUECKOTO 3aKoHa /I,
W. MenzeneeBa U A€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTUYECKYIO (DYHKITNH,

chOpMHUPOBAHHOCTh YMEHHI: XapaKTEepHU30BaTh AIIEKTPOHHOE CTPOEHUE
aTOMOB M MHOHOB XHMHUYECKUX DJJIEMEHTOB II€PBOrO—4E€TBEPTOrO IEPUOIOB
ITepunoguueckoi CHUCTEMBI .. Menpeneena, HCIIOJIb3YS MOHSTHUS
«IHEPreTUYECKUE YPOBHUY», «IHEPreTUYECKHUE TOAYPOBHUY», «S-, P-, O-aTOMHBIC
opOUTAIN», «OCHOBHOE U BO30YXIEHHOE HHEPreTUUYECKUE COCTOSHHUS aToMa,
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMsSI CBOMCTB XMMHUYECKHX DJIEMEHTOB M HUX
coequHEeHUM 1o mnepuoaaM U rpynnaM llepumommueckon cucremsr J[. .
MenpeneeBa, BaJ€HTHBIE BO3MOXXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOYEK;

c(OPMHPOBAHHOCTh YMEHHUUH. XapakTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  Pa3jMYHBIX  KJIAcCOB,  IIOATBEPXKAATh
CyILLIECTBOBAHUE T'€HETUYECKOM CBA3U MEXIYy HEOPraHWYECKHMH BELIECTBAMHU C
IIOMOIBI0 YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLINH;

chOpMHUPOBAHHOCTh ~yYMEHHUS  PAacKpbIBaTh CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTAaHOBHUTENbHBIX PEAKIUN MOCPEICTBOM COCTABIIEHUS 3JIEKTPOHHOrO OalilaHca
ATUX pEeaKIuH; peakiuil HMOHHOrO OOMeHa MyTEM COCTaBICHUS HMX IMOJIHBIX H
COKpAIIEHHBIX  HMOHHBIX  YPAaBHEHUM;  peakUMd  TUOPOIU3a;,  peaklui
KOMILIEKCO0Opa3oBanus (Ha mpuMepe THAPOKCOKOMIUIEKCOB IMHKA U aTFOMHUHHSA);



c(hOPMUPOBAHHOCTh yMEHHUSI OOBSACHITH 3aKOHOMEPHOCTH IPOTEKAHMUSI
XUMHUUYECKUX PEAKIMI C YUYETOM HMX SHEPreTHUYECKUX XAPAKTEPUCTHK, XapaAKTEp
W3MEHEHUA CKOPOCTH XHWMHYECKOM peaklMu B 3aBUCUMOCTH OT Pa3IUYHBIX
(hakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUUYECKOTO PAaBHOBECHS 10/ BIMSTHUEM
BHEIIHUX Bo3jaercTBuil (mpuniun Jle [laTense);

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEpH30BaTh XUMHUYECKUE peaKIluH,
JIe)KallMe B OCHOBE MMPOMBIIIJIEHHOTO TMOJYYEHHUSI CEPHOM KHUCJIOThI, aMMHAaKa,
oOlllMe Hay4yHble TPHUHIUIIBI XUMHUYECKUX TPOU3BOJICTB; IIEJIeCO00Pa3HOCTh
MIPUMEHECHHSI HEOPTaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEeHUsI COOTHOILICHUS] PUCK-TI0JIb3A,

c(hOpMUPOBAHHOCTh BJAJCHUS CUCTEMOW B3HAHUH O METOAaX HAYYHOTO
MO3HAHUS SIBJICHUW MPUPOABI — HAOJIIOJCHHE, HU3MEPEHHE, MOJCIMPOBAHUE,
sKCIepUMEHT (peabHbIN U MBICIICHHBIN ), HCTIIOJIb3YEMbBIX B €CTCCTBEHHBIX HayKax,
YMEHHUS IPUMEHSTH 3TU 3HAHUS MIPU SKCIIEPUMEHTAIIBHOM HCCJIEJOBAHUU BEIIECTB
U IS OOBSICHEHUS] XHMHUYECKUX SBJICHHM, HMEIOIIUX MECTO B MPUPOJE,
MPAKTUYECKON JAEATEIIbHOCTH YEJIOBEKA U B IIOBCEAHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUS BBISBIISITH B3aMMOCBS3b XMMUYECKUX 3HAHUU C
MOHATUSMU U TPEACTABICHUSIMU JAPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oJiee 0CO3HAHHOTO TOHUMAaHUS MaTEPUATHLHOTO €TMHCTBA MUPA,

c(hOpMUPOBAHHOCTh YMEHHUS TPOBOJUTH PACUYETHI. C UCIOJIH30BAHUEM
MOHATUN «MaccoBas JOJIsI BELIECTBA B PACTBOPE» M «MOJISIpHAS KOHIIEHTPALIUSI»;
Macchl BEIECTBa WM 00bhEMA raza Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMM BEIIECTB; TEIUIOBOro 3ddexra
peaKkuy; 3HAUYEHUs BOJOPOAHOTO IOKa3aTessi PacTBOPOB KHUCIOT M IIEJIOYEH C
W3BECTHOM CTEMEHbIO AMCCOIMAIMK, Macchl (00bEMa, KOJIMYECTBA BEIICCTBA)
MPOAYKTA PEAKLMH, €CIM OJHO M3 UCXOJHBIX BEIIECTB JJAaHO B BUJIE PacTBOpa C
onpenenéHHON MacCOBOM JI0JIEM pacTBOPEHHOTO BEIIECTBA WJIM JAaHO B H30BITKE
(uMeeT TpHMeECH); JOJAM BBIXOJAa MPOJAYKTa pEaKIuh; OObEMHBIX OTHOIICHHM
rasos;

c(hOpMUPOBAHHOCTh YMEHHI. CaMOCTOATEJIPHO IUIAHUPOBATH U IMPOBOJHUTH
XAMHAYECKUN  dKCrepuMeHT  (POBEACHHUE  peaKkiWid  HOHHOrO0  OOMEHa,
MOJTBEPKICHUE KAaUECTBEHHOI'0 COCTaBa HEOPraHMYECKUX BEIIECTB, ONPEICIICHUE
Cpeabl pPacTBOPOB BEIIECTB C IIOMOIIBIO HMHAMKATOPOB, HW3YyUYCHUE BIMSHUSI
pa3IuuHbIX  (AKTOPOB HA  CKOPOCTh XMMHYECKOW pEaKlHUH, pelieHue
OKCIEPUMEHTANBHBIX 3adad 1Mo TeMaM «Metamel» u  «Hemeramms») ¢
coOJII0ICHUEM TpaBmil 0€30MacHOTO OOpaIleHHUs] ¢ BEIIECTBAMHU U Ja0OpaTOPHBIM
obopynoBaHueM, (GOpMyJIUpPOBaTh I€JIb HCCIEIOBaHUs, TMPEJCTABISIThH B
paznuuHoi (popMe pe3ysbTaThl IKCIEPUMEHTA, aHAIU3UPOBATh U OIICHUBATH HUX
JIOCTOBEPHOCTB;



c(hOpMHUPOBAHHOCTh YMEHHI: COOIIOJaTh MTPaBUIIa MOTB30BAHUS XUMHUECKON
nocyoil M J1abopaTOpHBIM 000pYAOBaHMEM, OOpalleHUus C BELIECTBAMHM B
COOTBETCTBUM C HMHCTPYKLUMSIMH IO BBIMOJHEHUIO J1a0OPaTOPHBIX XHMHUUYECKHUX
OTBITOB, JKOJIOTMUECKH IIeJIeCO00pa3HOro TOBENECHUS B OBITY M TPYAOBOMU
NEATEIBHOCTU B LEAX COXPAHEHHUS CBOETO 30POBbs, OKPYXKAOIIEH MPUPOAHON
cpeabl W JOCTHXKEHUs €€ YCTOMYMBOIO pa3BUTHS, OCO3HABAaTh OIACHOCTH
TOKCHUYECKOT'O JEHUCTBUS HA KUBBIE OPraHU3Mbl ONPEACIEHHBIX HEOPraHMYECKHUX
BEILECTB, MOHUMas cMbIca nokasarens 1IJIK;

chOpMHUPOBAHHOCTh YMEHUH: OCYIIECTBIATH IleJICHANIPABICHHBI MOHUCK
XAMUYECKON MHDOPMAIUK B pa3IMUHBIX HCTOUHUKAX (HaydHAs U yU4eOHO-HaydYHas
JUTEpaTypa, CpeaCcTBa MaccoBor uHpopmaiuu, MIHTEpHET U Apyrue), KPUTHYECKU
aHAJIM3UPOBATh XUMHUYECKYI0 MH(pOpMAIHIO, NepepadaThiBaTh €€ U HCIOJIb30BATh
B COOTBETCTBHH C MMOCTaBJICHHON yueOHOM 3a1ayeil.
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11 KJIACC

KoummuecTBo yacos DJIeKTPOHHbIE
HaunmMeHoBaHuUe pa3esioB U TeM nupposbie
Ne n/m P Konrpoasnsie | IpakTuyeckue (undpp )
NPOrpaMmbl Bcero o0pa3oBaTesIbHbIE
padoTsI padoTsl
pecypchl
Paspen 1. TeopeTnyeckne 0CHOBbI XMMHH
Ctpoenue aToma. Ileproauueckuit 3aKoH
1.1 u [lepuoauueckast cucreMa XUMHUUECKUX 9
anementoB /1. V1. MenzaeneeBa
192 Crpoenue Bemectsa. MHOT0OOpasue 1 1
BEIIECTB
1.3 XUMUYECKUE PeaKuu 19 1 3
Hroro no pazaeny 39
Pa3pen 2. Heopranuueckasi Xumus
2.1 Hewmeranmnst 31 3
2.2 Meramist 23 2
HUroro no pasneny 54
Pasnea 3. XumMus U sKM3Hb
31 MeTtoap! No3HAHUSA B XUMUH. XUMUS U 9
' JKU3HD
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 102 4 8




IHOYPOYHOE NIJTAHUPOBAHUE

10 KJIACC
N KosnuecTBo yacoB
u/n Tema ypoka Beero Kontpoasnsie | IlpakTuueckue
padoThl paboThl
1 IIpenmer n 3HaYeHHEe OPraHUYECKOW XMMUH, IPEICTABIEHHE O MHOTO0Opa3uu 1
OpraHUYEeCcKHUX COSJIMHEHUH
2 DIIeKTPOHHOE CTpOeHHe aroma yriepoja (OCHOBHOE W BO3OYKAEHHOE 1
cocTosiHust). BasleHTHbIE BO3MOXKHOCTH aTOMa yriiepoaa
3 Xumuueckasi CBsi3b B OPraHMYECKUX COEITUHEHMsIX. MexaHu3Mbl 00pa3oBaHUs 1
KOBAJICHTHOH CBSI3H, CIIOCOOBI pa3pbiBa CBS3EH
4 Teopust crpoenus opranudeckux coenunenuid A. M. Byrieposa 1
5 Bunp! usomepuu: cTpykTypHasi, MpoCTpaHCTBEHHAs. DIeKTpOHHBIE AP deKrTs! B 1
MOJIEKyJIaX OPraHUYEeCKUX COeTMHEHUH
6 IlpencraBnenne o KiIaccupUKanuy M CHCTeMaTHYecKas HOMEHKIATypa 1
(IUPAC) opranuveckux BeIIecTB
Knaccudukanus peakuuii B opraHI4ecKoil XUMUH
Cucremaru3anus 1 0000IICHNE 3HAHUM 110 TeMe
9 AJTKaHBI: TOMOJIOTHYECKHH psf, obmias GopMyna, HOMEHKIATypa M H30MEPHs, 1
UIEKTPOHHOE U NIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
10 ®dusnyeckrne 1 XUMUYECKHIE CBOMCTBA AJIKAHOB 1
1 Haxoxnenune ankanoB B npupone. CrnocoObl mosydeHUs U TpUMEHEHUe 1
QIKaHOB
12 Iuknoankansl: obmas (opMysia, HOMCHKIATYpa M H30MEpHs, OCOOCHHOCTH 1
CTPOCHUS M XUMUYECKUX CBOHCTB, CIIOCOOHI IOTy4eHHs 1 IPIMCHEHHUE
13 Pemenne pacy€THBIX 3amad Ha OINpEACICHHE MOJICKYISPHOH (OPMYIIBI 1

OpraHu4YeCKOro BEUIECTBA 110 MAaCCOBBIM JOJIIM aTOMOB 3JIEMEHTOB, BXOAAIIUX




B ero coctaB. CucTtemMaTH3aIusa 1 0606I.I.ICHI/I€ 3HAHHH 110 TEME

AJIKEHBI:  TOMOJIOTMYECKUiT  psin, oOmas ¢opMyina, HOMEHKIATYpa,

14 UEKTPOHHOE M HPOCTPAHCTBEHHOE CTpoeHne Monekyd. CTpyKTypHas U IUC- 1
TpPaHC-MU30MEPHUsI ATIKEHOB

15 dusnyeckre 1 XMMUYECKHE CBOMCcTBA alkeHOB. IIpaBuino MapkoBHHKOBA

16 Crioco0bl MoNTy4eHust U IPUMEHEHUE aTKEeHOB

17 IIpaxtuueckas pa6ora Ne 1 mo Teme "IlomyueHue 3TUiICHA U H3ydEHHE €rO 1
cBOMCTB"

18 Pemienne pacu€THBIX 3aJay Ha ONpeleJeHUEe MOJIEKYISIPHOH (HopMyJIbl 1
OPraHUYECKOr0 BEIeCTBa

19 AJKasyeHb! COIPSDKEHHBIE, H30JINPOBAHHEIE, KyMYJIUPOBaHHBIE. 1
Oco0EHHOCTH 3IIEKTPOHHOTO CTPOCHUS

20 XuMHYecKre CBOMCTBA CONPSKEHHBIX IUEHOB

21 Crnoco0B! MoTy4YeHNs U MPUMEHEHNE alKaJucHOB

29 ANKUHBI.  TOMOJIOTMYECKHHA  psa, oOmas  ¢opMmyna, HOMEHKIATypa, 1
3JICKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI, (pU3MUECKHIE CBOMCTBA

23 XuMHUYECKHE CBOMCTBA AJIKHHOB 1

24 KauecTBeHHBIC peakiiy Ha TPOWHYIO CBS3b 1

25 Crioco0bl TONTy4IeH s U IPUMEHEHUE AKUHOB 1

26 Pemrenne 3aa4: pacyéThl 10 YpaBHEHHIO XUMHYECKOH peaKun 1

27 CucreMmarusanus ¥ 00001eHNE 3HAHUI 110 TEME 1
ApeHBI: TOMOJIOTHYECKHUH paf, o0mas popMyna, HOMEHKIATypa. DIeKTPOHHOE

28 U IPOCTPAHCTBEHHOE CTPOCHHME MOJIEKY)I OSH30J1a U Tollyola, MX (usudeckue 1
CBOICTBa

29 XUMHUYECKHE CBOMCTBA apPEHOB: PEAKIIIH 3aMEIICHHS 1

30 XuUMHYECKHE CBOICTBA apeHOB. pPEaKIUM IPUCOCAUHCHUs, OKHCIICHHE 1

TOMOJIOTOB OCH30.1a




31

OCco0EHHOCTH XMMHYECKMX CBOMCTB CTHUPOJIa

Pemienne pacu€THBIX 3a7ad Ha OIpE/eICHHE MOJEKYISIPHON (OpMyIIbI

32 OPraHUYECKOro BEIIECTBA

33 CrnocoObl MOTy4YeHus ¥ MPUMEHEHHE apEeHOB

34 T'eHeTHyecKast CBA3b MEXK/Y Pa3IHYHBIME KJIACCAMH YTIICBOIOPOIOB

35 Pacuérel 1o ypaBHEHMSM XUMHUYECKMX peakuuid. Cucremaruzamus U
000011IeH1E 3HAHU 110 TEME

36 TIpupoassiii ra3. [lonytHeie HeTAHBIE T'a3bl

37 KameHHBIH yrob ¥ IPOIYKTHI €ro HepepaboTKH

38 Hedts u cnocobsr e€ mepepabotku. IlpumeHeHHE MPOIYKTOB IepepabOTKH
HedTH

39 T'enernveckast CBA3b MEXKY Pa3IMIHBIMU KJIACCAMHU YTJIEBOIOPOIOB

40 T"anoreHonmpou3BoAHBIC  YIIIEBOJOPOJIOB. 3JIEKTPOHHOE CTPOCHUE; PEaKLUH
3aMEIICHHS raJloreHa

a1 JletictBue meoyei Ha TaJIOT €HITPON3BOIHBIE. Bzaumoneiictere
JIATAJIOTEHAJIKAHOB ¢ MATHUEM M [IMHKOM

42 Cucremaru3zaiys ¥ 00001IeHHAE 3HAHUI 110 pa3zeny " YTieBoaopoab”

43 KonrposbHas padota o teme "YrieBoopoasr”
TIpenenbHbBle OAHOATOMHBIE CIUPTHI: TOMOJIOTHYECKUH psi, obmas dpopmyna,

44 CTPOCHUE MOJICKYN, H30MepHsl, HOMEHKIATypa, Kiaccuukanus, pu3HIecKue
CBOICTBa

45 XUMH4YECKUE CBOMCTBA MPEACIBHBIX 0JHOATOMHBIX CIIUPTOB

46 CrnocoOBl Moy4YeHus ¥ MPUMEHEHHE 0JHOATOMHBIX CIIUPTOB

47 IIpocteie 3¢upbl: HOMEHKIATypa U H30MEpHUs, OCOOCHHOCTH (DU3HUECKUX U
XUMHYECKHUX CBOMCTB

48 MHOr0aTOMHBIC CHOHPTHL: JTHJICHIIUKONb W TIHLIEPHH, X (U3HMUYECKHE U

XHMHUYECKHE CBOHCTBA




49 CrtocoObI TIOJTy4YeHHUS ¥ TIPUMEHEHHE MHOTOATOMHBIX CITHPTOB 1

50 @eHo: cTpoeHHE MOJIEKYIIBI, (u3ndeckue cBolcTa. TOKCHYHOCTD (heHoma 1

51 XuMuUecKue CBocTBa heHoa 1

52 CrocoOb! noay4yeHus U IpuMeHeHue (enomna 1

53 IIpaxtuueckas pabota Ne 2. PemeHue sKkCepHMEHTANbHBIX 3ajad IO TeMe 1
"Cruptsl 1 peHonsr”

54 CucreMmarusanus 1 00001eHNE 3HAHMI 110 TEME 1

55 Anbperuasl M KETOHBI: 3JEKTPOHHOE CTPOCHHE KapOOHMIBHOI TIPYIIIBI; 1
TOMOJIOTHYECKHUE PAABL, 00mast popMyia, H30MepHUst © HOMEHKIAaTypa

56 ANbIETHIbl U KETOHBI: (PU3UYECKHE CBOMCTBA; PEAKIUU MIPHCOSAUHEHUS

57 Peaxium okuciIeHHS M Ka9eCTBEHHBIC PEAKIMH albJCTUI0B ¥ KETOHOB

58 CriocoOBbl TIOJTy4YeHHSI aJbJCTHI0B U KETOHOB

59 OJHOOCHOBHBIE TIpeJebHbIe KapOOHOBBIE KHCIOTHI, OCOOEHHOCTH CTPOCHUS 1
UX MOJICKYIT

60 M3omepust 1 HOMEHKIIATypa KapOOHOBBIX KHCIIOT, X (PH3NUECKHE CBOWCTBA

61 XuUMHYECKHe CBOICTBA HPEAENIbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KHCIIOT

62 OcCo0EeHHOCTH CBOMCTB MYpPaBbHMHOHM KHCIOTHL. MHOT00Opa3ue KapOOHOBBIX 1
KHUCJIOT
OcoOeHHOCTH CBOMCTB: HENpPEAeNbHBIX M apOMaTHYECKUX KapOOHOBBIX,

63 JMKapOOHOBBIX, THIPOKCHKAapOOHOBBIX KHCIOT. IIpencTaBUTENH BBICIINX 1
KapOOHOBBIX KHCIIOT

64 TlonsTue 0 npou3BOJHBIX KAPOOHOBBIX KHCIOT

65 CrnocoOb! oay4yeHus U IPUMEHEHHEe KapOOHOBBIX KHCIIOT

66 Cnoxsele 3¢upbl: romMoyorudeckuii psg, obmas ¢opMmyna, uoMepus u 1
HOMEHKJIaTypa

67 Odusnyeckrue 1 XUMUYECKUE CBOMCTBA 3(pupoB

68 Pemenne pacu€THBIX 3amad: MO YPABHEHHIO XHMHYECKOH peaknuW, Ha




olpesieNieHNe MOJICKYIIApHON (OPMYITEI OPraHUYECKOro BEIIeCTBa

HpaKTI/I‘{eCKaﬂ pa60Ta Ne 3. Pemienue OKCIIEPUMEHTAJIbHBIX 3aJa4 10 TEME

69 "Kap6oHoBBIe KUCIOTHL CloKHBIE 3QHPHI"

70 JKupsi: crpoerue, GpuU3nYECKUE U XUMHYECKHE CBOMCTBA (THAPOIIH3)

71 OCoOEHHOCTH CBOWCTB JKHPOB, COJAEPKAIUX OCTATKU HENPEAEIbHBIX KUPHBIX
kucnot. JKupsl B mpupoze

72 Mbita Kak COJM BBICIINX KapOOHOBBIX KHCIOT, HX MOIOIIee ACHCTBHE.
Tlonsitie o cunTeTHYecKux Moromux cpencteax (CMC)

73 T'enernueckasi CBsI3b yIJIEBOAOPOJOB U KHCIOPOACOACPIKALIMX OPraHUYECKHX
BELIECTB

74 Pacuérbl 1o ypaBHEHUAM XMMUYECKHX PEAKIHi

75 Cucremarusarnus 1 00001IeHNE 3HAHMM 110 TEME

76 OOGuiasi XapaKTepHCTHKA YIIIEBOLOB M KiacCH(UKAIHs yriIeBoA0B (MOHO-, -
1 [OJICaXapH/Ibl)

7 MoHocaxapupl: HU3MIECKHE CBOHCTBA M HAXOXKACHNE B IIPUPOJIC

78 IIpumeneHue rIt0K036!, €€ 3HAYCHHE B )KU3HEACATEIILHOCTH OPraHI3Ma

79 Jmcaxapumasl: caxapo3a, MambTo3a M JakTo3a. HaxoxkzaeHwe B mpHpoje U
NpHMeHEHHe TUcaxapHIoB

80 IMonmucaxapuabl: CTPOEGHHE MAaKpOMONEKYyNd, (H3HYeCKHe U XHMHYECKHe
CBOWCTBa, PHMEHEHNE

81 TonsTe 00 NCKYCCTBEHHBIX BOJOKHAX

82 Penrenne pacyeTHBIX 3aJa4 Ha OIpeJeIeHNE JJOJIH BBIXO/a HPOJIYKTa PEaKIH
OT TEOPETUYECKH BO3MOXKHOTO

83 CucreMaru3zanus ¥ 0000IICHHE 3HAHUI 110 pa3aeny

84 Kontponbhas pabora mo Teme "Kucimopoaconepkamge OpraHu4ecKue
COoeqUHEHUS"

85 AMUHBI: KIaccuduKalus, CTpOSHHE MOJeKyl, oOuias ¢opmyia, H3oMepus,




HOMCECHKIJIaTypa U (bI/I3I/I‘ICCKI/Ie CBOMCTBa

86 XUMHUUYECKUE CBOMCTBA annu(paTHICCKUX AMUHOB

87 AHWIIVMH: CTPOCHHUE aHHUIIMHA, 0COOCHHOCTH XMMHYECKHX CBOMCTB aHMIMHA

88 Crnoco0b! oTy4yeHus U IpUMEHeHNe anu(aTudyecKuX aMHHOB

89 AMUHOKHUCIOTBI: HOMEHKJIATypa U HU30Mepus, (U3UYECKHe CBOUCTBA.
OrtzenbHbIe MPeJCTABUTEIN O-aMHHOKHCIOT

90 XUMpYeckde CBOWCTBA aMUHOKHCIOT, MX OHOJOTHYECKOEe 3HAUYCHHE
aMUHOKHCNOT. CHHTE3 M TH/POJIN3 NENTHIOB

91 benku kak puUpoHBIE MOIUMEPHI; CTPYKTYPHI OEIKOB

92 XuMuueckue CBOMCTBa OENKOB

93 A3oTconepiKaline TreTepolMKINIECKUe COeANHEHNsI. HyKIenHOBbIE KHCIIOTHI:
COCTaB, CTpOEHHE U OHoJIorHyecKast pojb

94 IIpaktiueckas pabora Ne 4. PemieHne SKCIepHUMEHTANBHBIX 3a/ad IO TeMe
" A30TCOJIepIKalllie OpraHHYeCKUe COSAMHEHUS

95 IIpakTtiueckas padota Ne 5. PemeHne SKcriepuMEHTANIBHBIX 3aad IO TeMe
"Pacrio3HaBaHie OPraHMYECKUX COCTUHECHHN"

96 KonrposbHast paboTta 1o teme "A30TcoaepKalie OpraHiIeckue CoeTMHeH s "

97 OCHOBHBIE TTOHATHS XUMHHU BBICOKOMOJIEKYIIIPHBIX COEIHMHEHUN U METOIBI HX
CHHTE3a —IIOIMMEePH3alUsl M TTONUKOHACHCAIHS

98 TInactmaccsl. YTunun3anus U nepepadoTka IIacTHKa

99 DacToMephl: HaTypalbHbIH CHHTETHYECKHE KaydykH. Pe3uHa

100 Bonokna: HaTypambHbBIE, HCKYCCTBEHHbIe, cuHTeTHueckue. [lomumepst
CIIeMANbHOTO Ha3HAYCHHS

101 IIpaxtuueckas pabota Ne 6. Pemenue skcrepuMEHTaNbHBIX 3aJad IO TeMe
"Pacrio3HaBaHue miiacTMacce U BOJOKOH"

102 OO0o6buieHre M CHCTEMATH3alMs H3YYEHHOTO MarepHala [0  TeMe

"BBICOKOMOJIEKYIISIpHBIE COSIMHEHUS "




OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102




11 KJIACC

Ne KoJnuecTBo yacos
n/n Tema ypoka Kontpoabnbie | Ipakruueckue
Bceero
padoThbI padoTsbI
1 Atom. CocTaB aTOMHBIX si7iep. XUMHUECKUH dsieMenT. V3oTomnsl 1
2 | CrpoeHue 2MEKTPOHHBIX 000JI0YEK aTOMOB, KBAaHTOBBIE YHCIIA 1
3 | Knaccuduxkaiys XHMHYECKIX JIEMEHTOB (S-, p-, d-, f-amemenTsI) 1
4 | PacnpezeneHue 3J1€KTPOHOB 110 aTOMHBIM OpOUTAISM 1
5 DJIeKTpOHHbIE KOH(PUTYPAI[UHA aTOMOB 3IEMEHTOB B OCHOBHOM H BO30Y)KIEHHOM 1
COCTOSIHUU
6 | DnexTpoHHBIC KOH(PUTYPALK HOHOB. DIEKTPOOTPHLATEILHOCTD 1
7 INepromuyeckuii 3akoH u [leprognyeckas cucTeMa XUMHYECKHX dJIeMEHTOB /[l 1
. MeHnneneeBa, CBs3b C COBPEMEHHON TEOpHEH CTPOEHHS aTOMOB
8 3aKOHOMEPHOCTH M3MCHEHHS CBOWCTB XMMHYECKUX 3JIEMEHTOB M 00pa3yeMbIX 1
MMM TIPOCTHIX U CJIO’KHBIX BEIIECTB II0 IPYIIIIAM | IIEpHOTaM
9 | Cucremarusanus 1 0000IICHNE 3HAHUHN 110 TeMe 1
10 Bunmel xummdeckoit cBsi3M. MexaHn3Mbl 00pa3oBaHWS KOBAJIEHTHOH CBS3H. 1
BoznopoHas cBsi3b. MexXMOoIEKyIIsIpHbIE B3aHMOIEHCTBHS
1 BaneHTHOCTE ¥ BaJICHTHBIE BO3MOXKHOCTH aToMOB. CBS3b 3IEKTPOHHON 1
CTPYKTYPBI MOJIEKYJI C HX T€OMETPUIECKUM CTPOCHHEM
12 | IIpencraBieHus 0 KOMIIIEKCHBIX COEAMHEHHSAX . COCTaB M HOMEHKIIATypa 1
13 BemectBa  MOJEKYISIDHOTO M HEMOJICKYJISIPHOTO  CTPOEHMs.  THWIBI 1
KPUCTAUINYECKHX PEIIETOK M CBOICTBA BEIIECTB
14 | TlonsiTHe 0 AMCHEPCHBIX cHCTeMax. [IpecTaBieHe O KOJUIOUIHBIX PacTBOpax 1
15 VcTHHHBIE pPAcTBOPHI. HACHIIIGHHbIE K HEHACHIIICHHBIC, PAaCTBOPHMOCT. 1
Kpucrannoruapatst
16 | CriocoOsl BEIpaXKEHHST KOHIICHTPALIIK PACTBOPOB 1




Pemenne 3agad ¢ WCIOJIB30BAaHHEM ITOHSATHI ""MaccoBast J0JIA paCTBOpéHHOI‘O

17 BeriecTa”, "MOJISIpHAsT KOHI[CHTparms'"

18 | Knaccudukanusi 1 HOMEHKIIATYpa HEOPraHMYECKHX BELICCTB

19 | Cucremaruszanys 1 0000IIEHME 3HAHUMN 110 TEME
Kontponenas pabora mo temam “Ctpoenue aroma. Ilepuoanueckuil 3akoH u

20 | Ilepuonmuyeckass cucremMa XuMHdeckux onemeHtoB JI. U. Menneneea",
"Crpoenue BeriecTBa. MHOTrooOpasue BemiecTs”
Knaccudukanus XUMHUUECKMX pEaKUUii B HEOPraHWYeCKOW M OpraHUyYecKoi

21 | xumuH. 3aKOH COXPAHCHHUSI MACChl BEIICCTB; 3aKOH COXPAHCHUS U MPEBPAIICHUS
9HEPruM MPU XUMUYECKUX PEaKLUsIX

22 | TemwnoBbie 3 (HEKThI XUMHUUECKUX peakiuil. TepMOXHUMHUUYECKIE YpaBHCHHS

23 BbluncneHuss 1o ypaBHEHUSIM XHMUYECKHX pEaKUUd W TEPMOXHUMUYECKUM
ypaBHEHUSIM

24 CKOpOCTh XUMHYECKOH peakuuy, e€ 3aBUCHMOCTb OT pa3M4HbIX (HAKTOPOB.
Karanus u kaTanu3atopsl

25 | ['oMoreHHbIE U TeTEPOreHHBIE PEaKIIUH

26 IIpaktrueckas padora Ne 1 mo Tteme "BnusnHue pasnuuHbix (DAaKTOPOB Ha
CKOPOCTh XUMHYECKOH peakiun’

27 | ObpaTtumble 1 HEOOpPATHMBIC PEaKIUH. XUMUUECKOE paBHOBECHE

28 IIpaktrueckass padora Ne 2 mo Tteme "BnusHue pasnuuHbiXx (DaKTOpOB Ha
MIOJIO’KCHUE XMMHUYECKOTO PAaBHOBECHS"

29 DnexTponuTrdeckas nucconnanus. CuibHbIE U cinadble IeKTposuThl. CTeneHb
JIMCCOUAIIIH

30 Honnoe mnpomsBeneHne Bonpl. Cpema BOJHBIX pacTBOpOB. BomopomHsrid
mokasarens (PH) pactBopa

31 | T'mwaponus cosneit. Peakuunu, npoTekaromye B pacTBOpax 3JIEKTPOIUTOB

32 | IIpaktuueckas pabora Ne 3 mo Teme "XuUMHUYECKHE PEaKIMK B PacTBOpax




JEKTPOJIUTOB"

OKHCIIUTEIbHO-BOCCTAHOBUTEIbHEIE peaKuunu. Baxueiue OKdACIUTENN U

33 1
BOCCTaHOBUTEIU

34 | Merox 21eKTpOHHOTO (JJIEKTOHHO-HOHHOTO) GajaHca 1

35 | DnekTpoau3 pacTBOPOB H PACILIABOB BEILECTB 1

36 | Pemienue 3a1a4 pa3iaMyHbIX THIIOB 1

37 | Pemenne 3a1ay pa3nu4HbIX THUIIOB 1

38 | Cucremaruzanus 1 00001IeHHE 3HAHUI 110 TeMe "' XUMUYeCKHe peakiun' 1

39 | KonrponbHas paboTa o Teme "XHMHUUECKUE PEaKIuu" 1
INonoxxenne HemeramwioB B [lepnoanyeckoii cucTeMe XUMUYECKUX IIEMEHTOB [,

40 | . MenpeneeBa U 0COOCHHOCTH CTPOCHHS MX aToMoB. Pu3nyeckne cBOHCTBa 1
HEMETaJlIOB

41 | Amnotporust HeMeTaIuIoB (Ha mpuMepe KUciIopoaa, cepsl, hocdopa u yrieposa)

42 | Bonmopox: nonydenue, Gu3nUecKre ¥ XMMHUYECKUe CBOMCTBA. [ uapu bt

43 lanoreHsl: HaxOXIEHHE B NPHPOJE, CIOCOOBI TONy4eHUs, (GH3HYECKHE U 1
XUMHYCCKHE CBOUCTBA

44 | T'anoreHoBOIOPOIBI. BaxkHelIne KUCIOPOACOAEPIKAIIE COCTUHEHHS TaJIOTCHOB 1

45 JlaGopatopHele ¥ MPOMBINUICHHBIE  CHOCOOBI  IONYYCHUs]  raJOrCHOB. 1
[IpuMeHeHHe rajJoreHoB 1 HX COCTUHCHUIH

46 Ipaktuueckass pabora Ne 4. PelieHue 3KCICPUMEHTAIBHBIX 337ad IO TeMe 1
"T"anorens"

47 Kucnopon: nabopaTopHsle 1 MIPOMBIIUICHHBIE CIIOCOOBI IOIYYeHHs, HU3UIECKHEe 1
U xuMmudeckue cporicta. O30H. [IpuMeHeHre KucIopoaa 1 030Ha

48 | Okcuubl ¥ NEPOKCUABL

49 | PerieHue 3a/1a4 pa3IHYHBIX THUIIOB

50 Cepa: HaXOXKIICHUE B IPUPOJE, CIIOCOOBI ONydeHUs, (PUBNIECKHE K XMMUYECKHE 1

CBOMCTBA




51 | CepoBoaopon, cyinbhuasl 1

59 Kucnopoaconepxkaiue coenuHeHust cepbl. OCOOSHHOCTH CBOMCTB CepHOM 1
KHCIIOTBI

53 [IpakTrueckas padora Ne 5. Penienue skcriepuMeHTaIbHBIX 3a1a4 1o teme "Cepa 1
u eé coenuHeHus"

54 A30T: HaX0XKICHHE B IPUPOJE, CIIOCOOBI MOTyYeHUs, PU3NIECKUE U XUMHICCKHE 1
CBOHCTBa. AMMHaK, HUTPUIBI

55 Kucnoponconepxamue coenunenus azora. OCOOGHHOCTHM CBOMCTB a30THOM 1
KHCIOTBI

56 | [IpumeHeHHe a30Ta ¥ €ro COSAUHEHHIA. A30THBIC YIOOpeHNUS 1

57 Docdop: HaxokAeHHE B TPHPOJE, CIOCOOBI TOMYYeHHUs, (GHU3UYECKHE U 1
xuMudeckue cBoiictBa. docdunsl u pochun

58 | Oxcunpl pocdopa, pochopconepxkamne kucnorel. Comau GocHopHON KUCIOTHI

59 | IIpumenenue ¢ocdopa u ero coequnenuit. dochopusie ynodpeHus

60 Ipaktrueckas padota Ne 6. Penienue skcriepuMEeHTAIbHBIX 3a1a4 1Mo TeMe "A30T 1
1 ochop 1 UX coeTMHCHUS"

61 VYraepoa: HaxXoXkJICHUE B MPHPOAE, AJUIOTPOITHBIC MOIU(UKAINY; PU3HIeCKUE U 1
XMMHUYECKHE CBOMCTBA, TPUMCHEHHE

62 | Okcun yriepoma(ll), oxcun yrirepona(lV), yronbHas Kucitora u €€ CoJti

63 | Peruenue 3aa4 pa3InyHbIX THIIOB

64 KpemHuit: HaxoxaeHHe B NPUPOJIE, CHOCOOBI MONy4YeHHs, (QH3UYECKUE U 1
XUMHYECKHE CBOHCTBA

65 | Okcun kpemuusi(lV), kpeMHUEBaAsE KHCIIOTA, CHIIMKATHI 1

66 | [IpumeHeHHe KpeMHUS U ero coequHeHni. CTEKII0, ero mojay4eHne, BUABI CTEKIIa 1

67 | PemeHue 3ama4 pa3anvHbIX THIIOB 1

68 | Cucremarusamus u o6o0eHne 3Hanuii no reme "Hemeramisr" 1

69 | KonrposbHas pabora o teme "Hemeramibr” 1




70

AHaIIM3 pe3yabTaToB KOHTPOJIBHON padOTHI, KOPPEKIHUS OLTHOOK

IlosioxxeHHe MeTauioB B HepHOﬂH‘IECKOﬁ CUCTEMEC XHUMHYCCKHUX JJICMCHTOB.

e OCOOEHHOCTH CTPOCHHS EKTPOHHBIX 000JI0UEK aTOMOB METAJIOB

72 O6mue ¢usuyeckue CcBO¥cTBa MeTawioB. [IpuMeHeHHe METaIOB B OBITY U
TEXHHKE

73 | CrutaBel MetayuioB. Kopposus MeTanios

74 | Pemenue 3a1a4 pa3inuyHbIX THIIOB

75 DNeKTPOXUMUUECKUH psiA HaNpspKeHUH MeTamioB. OOmue crnocoObl MOIy4eHUs!
METaJlIOB
Obmas xapaktepuctuka MeTamwioB |A-rpymmer Ilepmogndeckoil cHCTEMBI

76 | xumMu4Yeckux OSJeMeHTOB. Harpuit W Kanmii: moiydeHue, Qu3nyeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE MIPOCTHIX BEIIECTB U UX COCAUHEHUI
Oobmas xapaxrepuctuka MetamioB |IA-rpynnst Ilepuoauueckoil cuUcTeMBl

77 | XuMHYEeCKUX ODJIEMEHTOB. MarHuil W KajblUWil: MOJydeHHe, (GU3MYECKUue u
XUMHUYECKHE CBOMCTBA, IPUMEHECHHUE MIPOCTHIX BEIECTB U UX COCAUHEHUN

78 | XKé&cTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEeHHS

79 | AmoMuHHIL: noirydeHue, GU3NYECKUe U XUMHIECKHE CBOICTBA, IPUMEHEHHE

80 AMpoTepHBIE CBOICTBAa OKCHAA U THAPOKCHAA AIFOMUHUS, THIPOKCOKOMIIEKCHI
AIIOMUHHS, UX IPUMEHEHHE

81 | Pemenue 3amay pa3au4HBIX THUIIOB

82 IpakTnueckass pabora Ne 7. PemenHme sKcepuMEHTaNbHBIX 3aJad MO TeMe
"MeTauibl IJIaBHBIX MOArPYII”

83 OO6miast  XapakTepHCTHKa  MeTawioB  mobouHbx — moarpymn  (B-rpyrmm)
[Nepromuyeckoii CHCTEMBI XUMHYECKUX SIEMEHTOB

84 | dusnyeckue M XUMUUECKHE CBOWCTBA XPOMa M €r0 COSAMHECHUH, X IPUMEHEHHE

85 Baneiimue coeuHenus Mapranna. I[lepMaHraHat Kanus, €ro OKHCIUTENIbHBIC

CBOMCTBa




Du3nveckre W XHMHUYECKHE CBOMCTBA Kejie3a M €r0 COCIMHEHHUM. HOJ’Iy‘IeHI/IC nu

8 MPUMEHEHHE CIIJIABOB XKeJie3a !
87 | dusnyeckue U XMMHYECKHE CBOMCTBA MM M €€ COSAMHECHHH, NX TPUMEHEHHE 1
88 Dusnyeckre M XUMHYECKUE CBOMCTBA IIMHKA M €ro COEOWHEHHH, HX 1
npuMeHeHne. ['MIpOKCOKOMIUIEKCHI LIMHKA
89 Ipaktuueckass pabora Ne 8. PelieHue 3KCIEpUMEHTANBHBIX 337ad IO TeMe 1
"MeTauibl HOOOYHBIX TOATPYI'"
90 | Pemenue 3a1a4 pa3anvHbIX THIIOB 1
91 | ObobmIeH e 1 CHCTEMATH3AIMs U3YYCHHOT0 MaTeprana rno reme "Metamuisr” 1
92 | KonTponbsHas paboTa mo Teme "MeTamisr" 1
93 | AHanu3 pe3yabTaToOB KOHTPOIBHON pabOThI, KOPPEKIHUs OUTHO0K 1
94 Ponb xumMun B 06eclieYeHHH YCTOMYMBOTO Pa3BUTHs denoBeuecTBa. [ToHsTHE O 1
HAYYHBIX METOJIaX MCCIEI0BAHNS BEIICCTR
95 Hayunsre TIPUHITAIIBT OpTaHU3AINH XHMHYECKOTO MIPOU3BOJICTBA. 1
IIpOMBIIITIEHHBIE CITOCOOBI TIOMYYCHSI BAYKHEHIIMX BEIIECTB
96 | XuMuueckoe 3arpsA3HeHNE OKPYXKAIOIICH CPEIbl M €T0 MOCIIEACTBHS 1
97 | Xumus u 310poBbe YenoBeka. JIekapCTBEHHBIE CPEICTBA 1
98 | Xumus nuimu. Poiae XuMun B 00€ecIIeYeHUH MUIIEBON 0€30acHOCTH 1
99 | Kocmernueckue u naphroMepHbie cpeacTa. beiToBas XuMust 1
100 XuMHsi B CTPOMTENBCTBE. BakHeilne CTPOMTENbHBIE M KOHCTPYKLHOHHBIE 1
MaTepHabl
101 | Xumus B cenbckoM xo3siiictBe. OpraHuyeckue U MUHEpajbHbIe yI00OpeHus 1
102 | Cucremaru3aius ¥ 0000IIeH e 3HAHUI 110 TEME 1
OBHIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102
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